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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 1/1/63 TO 2400 ON 2/3/63

I. Geperal - G. A. Nicholson

The Purex Plant was not operated for normal production during this report
period because of scheduled maintenance work. However, various rework
and fission product recovery operations were carried out on a special
procedure basis. Descriptions of these operations are included below.

II. Performance Data - D. C. Ieyson

A. Volume to UGS

. Orig. Tank U Pu Gallons Waste Tank
‘ F18 1765 T 25 360 (FP) 106-A
170 367 (CD) 106-A
a8 13 30 39 021 102,4-A
R8 31 55 086 102, 4-A
F16 23 56 (Vol. Acet. for in F18) 106-A
Total 1832 833 289 834

B. Tank Farm Boil-off

Tapnk 101 = 2.1 Gal/Min.
102 = L.l
103 = 0.3
10k = 1.8
105 = =0-
106 = 15.8

III. TFlowsheet - G. A. Nicholson

No permasnent changes.

- DECLASSIFIED
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Feed Preparation - G. J. Raab

A new bath tub design, 15,000 gallon tank was put into the TK-D3, D4
position. Tank D& was placed in a concrete and steel storage cylinder
and saved as a spare tank. Tank D3 was put into the TK-D2 positionm.
The exlisting TK-D2 was removed and buried. Considerable solids were re-
moved during decontamination of TK-D2.

Back-up filters were installed in each of the dlssolver off-gas lines.
Considerable condensate built up in the filters when air was initially
pulled through them. It appeared that the condensate falled to drain
from the filters because the SX-3 sump filled to overflow. The SX-3
instrumentation and automatic Jets were malfunctioning. The condition
appears to have been fixed. '

Silver Reactor B2 was regenerated after processing 910 tons.

Dissolving was started on nonrepresentative metal on Jan. 28, 1963.

The first coating waste through the line to UGS either plugged the line
or an old plug still existed. The UGS line was flushed both ways from
the 152-A diversion box with water at a rate ‘as high as 180 gpm; a plug
appeared to be removed. At the end of the report period, coating wastes
vere Jetting well. No mercuric nitrate was used as metal age was 200
days or older.

Solvent Extraction - G. L. Nicholson

Rework of several tons of recovered uranium through the Final Uranium
Cycle was completed successfully during the shutdown period. The
uranium came from the following sources:

(a) Avout four and a half tons recovered as a dilute (0.05 molar)
waste solution (20W Stream) from the Second Solvent System
several months ago.

(b) About twelve tons of concentrated (~ 2.0 molar) solution recovered
from sumps, etc. in 224U Building. :

(c) -About five tons of uranium recovered from the transfer incident
in May 1962 which contained large quantities of decontaminating
solutions.

Items of interest regarding the rework operation are included below:

(a) Losses were negligible until just prior to completion of the '
operation when the 2EW lossses increased about 100-fold -
undoubtedly due to addition of degraded organic to the system
when the storage tank was emptied.

(v) Both plutonium and fission product contamination were excessive
in the first batch of product so it was recycled to the 2DF Tank.
However, successive batches were only slighly above gamma activity
specifications and were blendable.
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(¢) Solvent quality remained excellent until the very end of the rework
operation, when the plutonium retention increased about 5000 fold.

Following the rework operation, the ICU Concentrator and 2DF Tank were
water-flushed and the 2D and 2E Columns were givern a decontamination
flush with caustic-tartrate solution followed by oxalic-nitric solutionm,
then an organic-removal flush with hot carbonate followed by nitric acid.

Considerable maintenance and related work was performed on the Solvent-
Extraction System during the shutdown. Activities of interest include
the following:

(a) A new HAF Jumper was installed and the HAF Pump Tank (H1) was water-
flushed. B

(b) The HA Pulse Generator was replaced because of a leak.

(c) The 3WF Concentrator (EH4) was emptied and given & mild thermal
shock treatment according to recommendation. by Facilities Engineering.

(d) A new 2AX jumper was installed to permit operation closer to mid-
range on the flow recorder.

(e) All instrument air lines were purged and all pneumstic transmitters
were dismantled and cleaned to remove deposits of powdered alumina
which accumulated during the previous operating period after a new
air drier was installed.

Product Treatment « R. W. Lambert

Final Plutonium Processing

Imediately following the regular plant shutdown, N-Cell was stripped
and a special series of flushes made in N1, N6, N7 and L10 to reduce the
representative plutonium content of the system. An estimated 500 grams
of normal plutonium were left in the N-Cell~L1lO complex. Following the
plutonium cleanout, the resin was discarded to UGS via Tank RS.
Maintenance work during the shutdown period included the following items:
(a) Removed, checked and reinstalled CRC probe.

(b) Removed and checked Durco valves for possible defects.

(¢) 1Installed new air supply lines to Durco valve air cylinders.

(d) 1Installed pressure relief line on the top of the push tank, N5.

(e) Inspected XAW screen and push tank top-hat.

(f) 1Installed new large XAF spare pump.

(g) Made normal checks of solenoids, air operated valves, and a
cylinders. -

a— DECLASSIFIED
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Following the maintenance work, new 20-40 mesh resin was added and the unit
was run in preparation for start-up.

Solvent Treatment - G. J. Raab

During the shutdown, the interface probe and static pressure Jumper was
replaced in the G2 Column. Also, the jumper bypassing G3 Centrifuge was
reinstalled. The No. 2 Solvent System was operated during the rework of
orgenic wash waste from Tank P2 in the Second Uranium Cycle. Before the
run, R-Cell solvent had a plutonium retention value of ~ 1 x 107, After
the run, the plutonium retention was 1 x 1011 {unstrippeble). The organic
heel in P2 which went through the concentrator was blamed for degrading the
solvent. After the rework, Tank Rl, R2 Column and Tank R2 were flushed with
5% oxalic - 3% nitric. Tank Rl showed 300 gallons off calibration so it
vas reflushed with 5% oxalic, 3% nitric. This flush went to Tank Gl to
Tank G8. The degraded solvent in R-Cell failed to respond to treatment.
The degraded R-Cell solvent inventory was stored in R5 and new solvent was
made up in the system. This used up all except 600 gallons of the mixed
Soltrol, spray-base diluent.

Waste Treatment and Storage - R. C. Forsman

Batch Denitration of IWwW

The batch denitration of 2,400 gallons of IWW wash was accomplished by
continuously adding a 1.4 molar sugar solution during a 48 hour period to
the hot (100® C) constantly agitated IWW batch. The reaction was very
smooth with tank vacuum readings remaining at greater than 15 inches of
vacuum during the entire test. Sizing of sugar addition equipment which
limited flow rates to about one-half the assumed flowsheet rate and cooling
the reaction vessel for sampling extended the treatment over a 48 hour
reriod vs. the desired period of 12 hours reaction time followed by a

12 hour digestion pericd.

The free nitric concentration was reduced from 4.5 M HNO3 to 0.68 M HNO3
for an efficiency of about 18 moles of nitrate destroyed per mole of
sugar. Samples taken 24 hours after the final sugar addition indicated
no change in nitrate concentration while digesting at 70° C.

Fission Product Recovery - W. C. Schmidt

A. Strontium Recovery

Run Serjies 55 comprised of three sulfate precipitations,; one oxalate
precipitation, and one concentration precipitation was completed.
Approximately 75 kilocuries of strontium were recovered with a df of
6 for cerium.

B. Cerium Recovery

Run Series 56, Cerium Recovery #1, was processed to recover cerium.
Minor chemical adjustments to the strontium recovery flowsheet {no
lead as co-carrier and reprecipitation with sulfate after the oxalate
precipitation) were performed to recover 1.6 megacuries of cerium as

<y
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a double sulfate cerium precipitate. The waste losses were 50 per
cent.

Loading of the precipitate into the HAPO-IB-2 cask proceeded with
difficulty.

In the initial attempt to load the cask, approximately TO kilocuries
of cerium-1li was transferred into the cask when the differential
pressure across the filtering screen prevented any additional loading.
Later examination indicated that sufficient agitation in the loadout

tank (TX-El) was not available. The cake was removed from the cask
with hot 4 M nitric acid and the agitator in TK-El replaced.

Fission Product Purification = J. B. Kendall

A megacurie strontium-90 purification run was completed at the Strontium

Semiworks at instantaneous processing rates of 200 to 270 kilocuries of
Sr-90 per day. Performance of the solvent extraction system is shown
below:

AVERAGE WASTE LOSSES - PER CENT

Stream
HA Column Effluent . 6.7
HC Column Organic Effluent 0.4
DECONTAMINATION FACTORS
Jmpurity
ZrNb 3 000
Ru 400
Ce 19 000
Ba 1.0
Ca 30
Fe 3 000

Instanteneous HA Column waste losses were generally around 2 <4 per cent
Difficulties in adjusting the HAF pd at start-up resulted in initial
HA Column losses as high as 25 - 50 per cent averaging 6.7 per cent for

the entire run. Most of the waste containing the high loss was segregated
and reworked by batch contact reducing the net HA Column loss to 4.4 per

cent .

The reasons for the apparent lack of barium decontamination are under
investigation, however, barium concentration in the purified product
vere well within specifications.

The HAPO-II-1 cask was loaded with 170 kilocuries of Sr-90. Precipitate

filtration behavior was excellent and the loadout was routine. Thils
represents the fifth load for this cask with no apparent decrease 1a

@ DECLASSIFIED
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 2/L/63 TO 2500 ON 2/10/63

General - G. A. Nicholson

Normal processing was resumed on February 8 at a nominal 3.0 {actual 2.5) CP
after two "false" start-ups and subsequent equilibrium shutdowns, necessitated
by equipment malfunctions. "Cold" HAF was turned on at 0120 and "hot" feed
started at 1030. However, processing of "cold" HAF was resumed with the
subsequent batch and continued until 1030 on February 10 to provide receiver
space for various plutonium-bearing solutions. The "hot" feed material

which was processed contained above-normal Pu-240 content.

Performance Data - D. C. Leyson
A. Solvent-Extraction Performance by Cycles (Typical)
Insufficient data available to determine typical performance.
B. Production
(1) HAF Tons = ho.7
(2) U Production = 6.27 (U Product, inc. flushes)

C. Overall Waste Loss - % of Total Froduction

438#
131

U
Pu

D. Rework - % of Total Production

U
Pu

(K6—»E6) 46.1 T (Inc. 11.3 T P3—» K6)
(L11—=E6) 2,074

E. Volume to UGS

Source Gal('l‘on . Waste Tank
OWW 6 079 10L4-A
Cell Dr. 699 105-A
FP 1 722 105-A
TWW 1 124 105-A
CW 2 043 103-BX
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F, TIWW Flow
Not to equilibrium.

G. Tank Farm Boil-off

(See Monthly Summary - Page 2)
Flowsheet ~ G. A. Nicholson

(a) - The plant was started up under the same flowsheet conditions that
existed at shutdown, except for the following:

(1) The 2BP Stream was routed to the "L-Cell Package" after an
initial burst of activity during the first start-up attempt.

(2) The 2AX flow was left off until a significent amount of plutonium
appeared in the 2AW Stream.

(3) The IBX Column was started at a frequency of 44 rather than S5k
cycles per minute.

(4) The 2A Column was started at a frequency of 6% rather than 86
cycles per minute.

(b) On February 7, the 2A pulse frequency was increased from & to 78
cycles per minute. It was further increased to 89 cycles per minute
on February 8.

(c) On February 8, the IBX pulse frequency was increased from 4l to 5k
cycles per minute.

(d) On February 9, the 2BP stream was routed to N-Cell; the 2EX composition
and 2BX and 2BP rates vwere adjusted accordingly.

Feed Preparation - G. J. Raab

At start-up, the vacuum fractionator Jets produced only about 100 inches
of vacuum. The inter-condenser cooling water line had either been frozen
or corroded so a leak neutralized the effect of the final jJet. A temrorary
repair was made by use of a rubber hose to replace the cooling water line.

Dissolver operation was normal except the B2 electric heater controller
went out of control and the silver reactor was heated to 460° F over a
period of about an hour, then shut off. The system has high temperature
alarms but no high-temperature cut«off. The B2 controller has bheen
replaced three times since start-up. I13] emission has been very low
(only detectable limit) as metal age has been 180 - 200 days. No mercuric
nitrate has been used.

Solvent Extraction « G. A. Nicholson

The Solvent-Extraction System was somewhat erratic during the initial
start-up on February 3 as was expected. The chief problem was in the
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Instrumentation System. Contamination of the air system with alumina during
the last operating period and the subsequent rehabilitation program resulted
in a number of instruments out of calibration, and various other malfunctions.
Primarily as aresult of the instrumentation problems, the IC Column flooded
at start-up and operated about three hours before the flood was detected.

An estimated 4,000 gallons of organic was transferred to the ICU Concentrator
during the IC flood, necessitating a shutdown to permit its disposition.

- After stfipping the uranium from the organic and segregating both for future

recovery, the plant was started up a second time on February T, but failure
of the control valve in the newly installed 2AF Jumper necessitated a second
equilibrium shutdown nine hours later. Except for the falled Jjumper,
operation of all equipment during the second start-up was excellent. The
third start-up, following replacement of the failed Jumper, also proceeded
smoothly .and all cycles were up to rates and "leveled out” eight hours after
start-up preparations cammenced. ‘

First Cycle performance was slightly erratic until processing of "hot" feed
commenced on February 10. While no significant activity burst occurred,
wvaste losses were above normal, requiring segregation of about rne and a
half batches of IWW for rework. The typical mild instability of the IBX
Column during start-up was experienced, but a ten-cycle per minute reduction
in the pulse frequency quickly stabilized the column.

Performance of the Final Plutonium Cycle was generally good after start-up.
Losses were erratic because of erratic control of the IBXP-HNO3 Stream.
Activity in the product (2BP) stream rapidly dropped to normal, after the
initial burst on February 3, and the 2BP was routed back to the Anion-Exchange
System as soon as that system was flushed.

Performance of the Final Uranium Cycle was excellent. Some high-activity
solution was apparently left in the 2EU Concentrator as the initial batches
of concentrated uranium product were several-fold over limits with respect
to activity. Activity of the uranium product decreased rapidly, however,
and was within limits for treatment through the Sillica Gel Facility by the
end of the report period.

Product Treatment - R. W. Lambert

Plutonium Purification - N-Cell

During start-up on February 3, but prior to starting the HAF flow, N=Cell .
experienced a severe gamma burst via the Z2BP Stream. The source of the
gamma appeared to be cruds which were dislodged from the IBX; IBS, end 2A
Columns during the start-up activities. For the remainder of the start-up
and until February 9, the 2BP Stream was direrted to the L-Cell Package.

Following the gamma burst, N-Cell was stripped and flushed in an effort
to reduce the radiastion levels. On February L4, efforts to return N-Cell
to normal operation failed when severe pushing problems developed. A
laboratory examination of a resin sample disclosed a large fraction of
cracked beads as well as a sizeable portion of 10-20 mesh resin which
had been eliminated from the make-up. Based upon this evidence; the
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resin vas changed out and on February 6, a new charge of 20-4O mesh resin
added. The discarded resin had been used for only 72 hours of actual N-Cell
operation.

Immediately after the changeout, N-Cell again encountered problems in the
form of a tight resin plug in the XAF line between the XA Column and the
remote head of the XAF pump. The plug is believed to have been created by
resin which had been forced through the XAF distributor screen when the

unit was inadvertently started up with the scrub streams on and the XAW

and XSW valves closed. By February 9, the unit was operating satisfactorily
with the exception that it was difficult to route the XAW stream to TK-Jl.

Solvent Treatment - G. J. Raadb

The organic recovered from the IC Column flood was washed eight times in
Kl with water, dilute nitric acid and sodium carbonate. The 3,900 gallons
of organic was 48 per cent TBP; however, Process Chemistry tests indicate
this solvent compared favorably with plant solvent when butted with diluent
to specification and permanganate~carbonate washed.

Solvent from R Cell was transferred to G-Cell to make up for the solvent
lost during the flood. R-Cell has 2.x 100 plutonium retention value.

The G-Cell solvent was still very low in activity (241 2r, 146 Ru).

Acid Recovery and Waste Concentration - R. W. Lambert

F-Cell Acid Recovery

Following the plant start-up, it was quickly apparent that the maximum
obtainable boil-off rate in the IWW Concentrator (E-F6) was only about
T0 per cent of that during the previous run period. In addition the
factor limiting the capacity was the tube burdle steam pressure rather
than pressurization of the concentrator as experienced previously.

This reduction in boil-off cepacity apparently resulted from the installa-
tion of two new 600 ££2 titanium tube bundies in E-F6 during the January
shutdown. The previous bundles were standard 1650 £t2 stainless steel
bundles.,

Fission Product Recovery - W. C. Schmidt

Considerable difficulty was encountered in moving the slumy from TK-El
to the cask in the second loading attempt. The locadout pot Jet dip-leg
and jet continually plugged. A preliminary calorimeter test with a wet
cake indicated 107 kilocuries of cerium-1ili was loaded into the cask.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 2/11/63 TO 2400 ON 2/17/63

I. General - G. A. Nicholson

The plant was operated at a nominal 3.0 (actual 2.5) CF at the beginning
of the report period. On February 12, the rate was increased to a nominal
3.3 (actual 3.27) CF. Processing of "nonrepresentative" feed material
continued until February 15. After recycling two batches of "cold"
uranium to the HAF through the system, the plant was shut down at equi-
1ibrium on February 16 to change the tube bundles in the IWW Concentrator
(E-F6). Start-up preparations were in progress late on February 17.

II. Performance Data -~ D. C. Leyson

A, Solvent-Extraction Performance by Cycles (Typical)
Data not typical due to upsets and recycle.

B. Production
(1) HAF Tons = 97.8
(2) X6 to P Tank: 103.5 T
(3) L10 Loadouts: 91,340

C. Overall Waste lLoss - % of Total Production

WT# - 0.22%
227 - 0.25%

U
Pu

D. Rework - % of Tctal Production

U
Pu

22.0T - 22.1%
11,278 - 12.3%

non

E. Volume to UGS

Source Gal/Ton Waste Tank
OWW 337 104 -A
Cell Dr. 188 105-A
FP (Ge Flushes) 22 105-A
TWW -0- :
CW 300 103-BX
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- F. IWW Flow

Not to equilibrium.
G. Tank Farm Boil-off

{See monthly Summary - Page 2)
Flowsheet ~« G. A. Nicholson

(a) On February 12, the HAX was increased from 385 to 427 flows. The
HAF rate was increased accordingly to adjust the production rate to
3.0 CF.

_ (v) On February 12, all process streams, except the IBXP, IBP, IBS, and

Final Plutonium Cycle streams were increased by ten per cent to a
nominal 3.3 CF.

(c) On February 12, rework of IWW was commenced with about 200 gallons
in the first batch of HAF. After skipping a batch, rework was
resumed at a rate of 300 gallons in each six-ton batch of HAF.

(¢} On February 15, recycle of "cold" uranium fram the Final Uranium
Cycle (Tank K&) to the HAF Make-up Tank (Tank E6) was cammenced to
reduce the in-process plutonium inventory in preparation for
transition to normal feed material.

(e) On Febr\:la_ry 16, the plant was shut down at equilibrium.

(f) On February 17, start-up of the plant from the equilibrium shutdown
vas commenced with the Final Plutonium Cycle "on stream” at about
2230. The 2AX flow was left off until the plutonium saturation in
the 24 Column reached normal level.

Feed Preparation - G. J. Raab

Charging of nonrepresentative metal was completed and the heels removed.
Only dissolvers A3 and B3 were used. The metal solution tank heels
were flushed forward into the last of the hot feed.

The coating waste line appeared to be building up a plug again. Jetting
became slower and on February 14, flow became intermittent. The first
25% caustic flush jetted slowly but a second flush {~ 3000 gallons)
Jetted well., It was recommended that it become routine that a flush of
5% caustic be made weekly.

An investigation of the vacuum fractionator tail water sampling point
showed that it had been disconnected and the line through the wall used
for un instrument function. There was no I13] emission of significance.

Solvent Extraction - G. A. Nicholson

Solvent~extraction performance was excellent during the report period.
Following the difficulties experienced during and immediately after
start-up (discussed in the preceding summary), the operation "steadied

n.*..
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out" and process control improved greatly. The only major problem was that
of excessive plutonium levels in the process, eéngendered by abnormal
"losses" in the Plutonium Anion Exchange Cycle. No processing difficulties
resulted from the high levels, however.

Decontamination performance of the First Cycle was generally good. The
activity level of the product streams was about two-fold below normal, due
primarily to the increased cooling time of the "nonrepresentative’ feed
material. Waste losses, initially low, showed an increasing tremnd until
shutdown, due primarily to below-normal acidity in the HA Column.

Decontamination performance of the Final Plutonium Cycle was excellent in
spite of considerable fluctuation in the "losses” to the Backcycle System.
Typicel decontamination factors ranged from 2 x 103 to 6 x 103. The
abnormal fluctuation in "losses" was due primarily to a malfunction in the
flow control system on IBXP-HNO3 eddition stream. All plutonium product
met specifications after processing through the Plutonium Anion Exchange
Cycle, with the Zr/AT ratio generally less than 1 x.10-1l.

Performance of the Final Uranium Cycle has been excellent, with plutonium
contamination in the final product less then two parts per billion parts
of uranium and activities within shipment limits without further treatment.
The great improvement in performance was attributed to the extensive
flushes which were given the columns during the January Shutdown Period.
Two standard decontamination flushes followed by a hot five per cent
carbonate flush to remove the organic film from the sieve plates and a
ten per cent nitric pretreatment flush were given the 2 and 2E Columns.
The hot carbonate and nitric flushes were primarily intended for the

2D Column Scrub Section (to restore the aqueous-wetting characteristics
of the stainless steel sieve plates) , but were routed through the 2E
Column for convenience. ‘

Neptunium Recovery

Neptunium accumulation in the Solvent-Extraction System was normal during
the report period. Typical losses averaged ten and three per cent for
the HAW and 2EU Streams, respectively. The Continuous Neptunium Recovery
Cycle (J-Cell Package) was not operated during the report period.

Product Treatment

A. Plutonium Purification (N Cell) - R. W. Lambert

Except for difficulties in routing the XAW Stream to TK-Jl; N=-Tell
performance was good during the report period. As a mears of monitoring
resin quality, a program has been initiated to sample the N-Cell resin
three times a week with the reasin being sent to Separations Chemistry
Laboratory for evaluation. Samples checked during this report period
showed no increase in the per cent of broken beads from that of the
start-up sample. The color of the resin did change from nearly
colorless to golden.
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Flushing of the XAW line to TK-Jl failled to improve the waste routing
problem. A flow of about 2.5 gpm to TK~J1 was obtained using the L1l
to TK-E6 Jet pump as the motive power for the flush.

N-Cell did experience slightly higher than desired XAW losses during
the report period. This was a result of the plant's high plutonium
throughy.ut rate created by processing high exposure metal while
simultaneously reworking out-of -specification nonrepresentative
plutonium from the L-Cell Package. The N-Cell plutonium Pu rate
reached an equivalent 4.5 CF based on the processing of normal uranium.

On February 17, N-Cell was stripped and all the product tanks were
emptied to effect segregation of the nonrepresentative plutonium.

For several weeks, the operation of the Lll to TK-E6 transfer system
has been marginal with transfers being made sparodically and-at
greatly reduced rates. To date, efforts to correct the problem have
consisted of overhauling the Jjet pump, acid flushing the trench line,
and checking valve operation. A new Jet is on order, but not currently
available. No noticeable improvements have resulted.

B. Neptunium Purification - S. M. Nielson

Functional testing of the Q-Cell equipment was completed and "cold run"
system testing was started this report period. The "cold runs"
simulate regular operation in that standard flow rates; operating times
and chemicals are used. .

Cold run tests campleted to date include (1) operation of the E-Q2

3BN Concentrator, (2) resin add to the T-Q4 3X Column, (3) resin pre-

treatment step, and (4) the feed make-up step. The resin loading step !
was started the last day of the report period.

The steps were all run at rated flows except the E-Q2 3BN Zoncentrator
which was run at a limiting .44 gallons per minute (88% of rated flow).
This step will be rerun at rated flow later in the "cold rums".

Solvent Treatment - G. J. Raab

A layer of ice on the bottom of TK-4O had given false diluent inventory
readings so that 5400 gallons (rather than 600 gallons) of mixed diluent
(Soltrol 170, Shell E-242) 3n TK-4O had to be added to the plant system’
before a shipment of Soltrol could be unloaded. About 5800 gallons of
solvent (30% TBP) was added to R-Cell, about 2000 gallors of solvent was
transferred to G-Cell, and about 1200 gallons was left in TK-R1lA, all
made up from the contents of TK-4O.

TK-40 was flushed with high pressure water to the chemical sewer and a
20,000 gallon tank car of Soltrol was unloaded.

The one per cent sodium hydroxide heel in TK-G7 was changed out on
February 15 as samples of IOD were very hot.

Ay
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VIII. ' Acid Recovery and Waste Concentration - R. W. Lambert

F-Cell Acid Recovery

During the report period, it became apparent that the reduced boil-off
capacity of the IWW Concentrator E-F6 wes limiting the plant rate to
approximately a 3.0 CF in terms of acid recovery efficiency and
increased salt disposal to the waste tank farm. Therefore, on February
16 and 17, following an equilibrium plant sbutdown, the stainless steel
tube bundles in E-Fll and the titanium E-F6 bondles were interchanged.
Subsequent plant operation demonstrated the return of E-F6 capacity to
its previous rates (~ 54 gpm boil-off) with pressurization of the
concentrator again limiting.

- Also during the report period, the E-F6 Concentrator was twice success-
fully cooled and Jjetted while the plant was operating. On February 12,
it was emptied to segregate IWW for rework and on February lh, it was
Jetted to provide IWW needed for meeting tank farm heating requirements.

IX. Waste Treatment and Storage -~ R. C. Forsman

A-Farm Operation

Recent temperature excursions in Tanks 241-A-104 and 106 have apparently
been controlled by increased circulation and dilution of the tank
contents. The temperature in Tank 104-A increased from about 130° C to
224° ¢, then slowly decreased to 213° C. The temperature in Tank 106-A
increased from about 190 - 195° C to 220° C before slowly decreasing to
about 215° C.

To conform with the 2° F per day (or 40° F incremental) temperature
increase limit which is established to minimize thermal stresses during

the intial underground storsyze tank filling operations, Tank 105-A was
partially filled with hot water and two batches of waste from the December
operating period. During the report period, IWW representing approximately
70 tons of production was transferred to Tank 105-A to increase the
temperature from 140 ~ 145° P to 175 - 185° F. Building surge space will
allow storage of IWW for 10 - 14 days which will allow a sufficient
digestion period at this temperature before the continuous addition of

IWW will raise the temperature the final 40® F to boiling.

X. Fission Product Recovery = W. C. Schmidt

Cerium Recovery

The cerium cask was heated to 314° F (internal), 271° F {side) with steam
coils. The Woods Metal cavity pressure gauge dropped from a pre-set
8 psig to 4.1 psig.

A calorimeter check of the dried cake indiceted that 90 kilocuries of
cerium-144 was loaded into the cask.




DECLASSIFIED

HW-T76912

XI. Fission Product Purification - J. B. Kendall

Strontium Semiworks

An 11 gallon cask was loaded and transferred with 47.5 = 2.5 kilocuries
of Sr«90 in a volume of 23.2 liters. The cask loaded very slowly.
Whether this was due to an extremely high pressure drop in the vent Hoke
valve as leaks in the loading system is not known. No other problems
were encountered. ‘
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PUREX PROCESS PERFCRMANCE SUMMARY
FROM 0000 ON 2/18/63 TO 2400 ON_2/24/63

I. Gen2ral - G. A. Nicholson

The plant was started up with ".0ld" feed at a nominal 3.3 CF on

February 18, with "hot" feed of normal irradiation history to the

EA Column at 0930. On February 19, the processing rate wae increased
‘ to a nominal 3.6 (actual 3.50) CF. The actual rete was increased to

3.75 CF over the next three days.

II. Performance Data - D. C. Leyson

. A, Soivent-Ex‘traction Performance by Cycles
Gemma dF % Recycle % Loss Np Acc.%
U B U  Pu Pl Pu N
First 2.5 3.7 : 0.002 0.03 15.0
Final 3.0 3.4 7.5 3.7 0.002 5.0
IE 1.1 0.3
Overall 5.5 8.2 7.5 4.0 0 .004 0.03 20.0 2k .0

B. Production

(1) HAF Processed = 206.1 T

(2) Capacity Factor = 3.5-3.6

(3) U Loadouts K6 o P Tank: 193.3 T

i

() Pu Loadouts 19, 10 Loadout: 97,246

(5) Np Loadouts Q7 Loesdout: -0-

C. Overall Waste lLoss - % of Total Production

U = 0.2%

Pu = 0.3%
. Np = F16, 18 - 125
' K6 - 1

136

o
'I-
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D. Rework - % of Total Production

o= 2.4%%
Pu = 1.3%*¥

* 98% K6 —sEb
* 2% Fl6 —»E6
**% 654 L1l —»E6
*¢ 3% FlL6 —»I5

E. Volume to UiS

Source 3al/™on (Proc.) Waste Tank

OWw 176 101-A
Cell Dr. 103 105-A
Fp 29 105-A
cw 300 103-EX
Tww -0-
F. Iww Flcg
5.0

G. Tank Farm Boil-Cff

{See Monthly Summary - Page 2)

Flowsheet - G. A. Nicholson

(a) On February 18, rework of IWW was temporarily suspended with completion
of the first batch. Rework of the second batch was commenced on

February 20 and completed on February 2i.

(v) On February 24, rework of hydrolyzed waste {F*)} material was commenced
with a 100-gallon addition to a batch of HAT.

(¢) On February 24, the 2LF-ferrous sulfamate was reduced from 0.29 to 0.2k
flows. '

Feed Preparation -~ G. J. Raadb

Dissolver operation was sutnormal during the week due to pcor wvacwuum control.
I131 emission was 0.51 curies for the period, witi metal cooling times of

130 to 160 days. The HAF nitric acid analysis results were erratic,
possibly associated with waste rework operations, a faulty E6 acid meter,

or sampling difficultieis.

Solvent Extraction - G. A. Nicholson

Solvent-extraction performance following the start-ur was somewhat erratic,
but by the end of the report period, had improved to the general high
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level of the previous report period. Following a generally smooth start-
up, the "heel" of the first batch of IWW was added to the HAF, producing
inextractable plutonium and high waste losses. In an attempt to
minimize the losses, the organic saturation in the HA Column was reduced
until the fission product activity of the product (HSP Stream) was about
seven-fold above normal. While the system was recovering from the above
increase in activity, the HSS-H20 flow was temporarily lost, resulting in
another mild burst of activity. As a result, the activity of both
plutonium and uranium product streams increased to a maximum of about
two-fold above specifications.

Performance of the Final Plutonium Cycle has continued at an excellent
level, with decontamination factors ranging between 2500 and 4OOO despite
continuing fluctuations in the acidity in the 2A Column. This also
resulted in wide fluctuations in the 2AW "1losses". The primary source of
the problem, a faulty converter in the signal transmission system of the
EXP-HNO3 Stream, was located and corrected.

Performance of the Final Uuranium Cycle has also continued to be excellent,
with plutonium contamination in the final product below the detection
limits (/1 ppb) since start-up and neptunium losses via the 2EU Stream

are about a factor of 3 below the average losses for the past 6 - 9 months.
Final uranium product activity "peaked" about two-fold above shipping
limits requiring operation of the Silica Gel Facility, but decreased dack
to near limits by the end of the report period.

Neptunium Recovery

Neptunium accumulation in the Backcycle Waste System (3WB) has continued
at the normal rate. The below-normal losses to the Final Uranium product
have been offset by the high loss via the HAW Stream during the IWW rework.
Product Treatment - R. W. Lambert

A. Plutonium Purification

The Plutonium Ion Exchange Unit, N-Cell, operated satisfactorily during -
the report period. Efforts failed, however, to route the XAW waste
to TK=J1 and the waste stream was routed to TK-F1l0 throughout the
vweek. The decontamination factors obtained during the period {12-15)
vere somewhat lower than optimum, but this was probably a reflection
of the erratic and low fluoride flow caused by malfunctioning of the

NaF pumrs.

Small amounts of resin continued to be lost from the unit. A portion
of this resin escaped through the feed screen which resulted in
periodic plugging of the XAF feed line. A "dutchman" was installed
in the XAF line to facilitate draining and flushing the resin from
the lipe.

Continued sampling of the N-Cell resin disclosed fewer cracked beads
and fever larger beads. This indicates that the beads originally
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B. Final Uranium Trea*ment - R. W. Lambert

On February 22, the Silica Gel unit vas started up to process out-of-
specification uranium product. Effluent from Silica Gel was well
within shipping specifications.

C. Neptunium Purification -~ S. M. Nielson

Cold run systems testing of Q-Cell equipment continued during the
report period. The resin loading step, Pu wasl step, and fission
product wash step were completed by the end of the report period with
no major problems involved. The E-Q2 Concentrator was operated, but
still unable to reach flowsheet rates when using top overflow from
concentrator. Flowsheet rates are possible when the concentrator is
allowed to overflow from the bottom Jet-out leg.

Solvent Treatment - G. J. Raab

Performance of the solvent systems was excellent with G5 activity levels
of 300 uc/gal Zr-Nb and 800 uc/gal Ru. Solvent losses from the complete
system totalled about 500 gallons for the week. About 600 gallons of

solvent was lost from the No. 2 Organic System to the No. 1 Organic Sys‘cem,
resulting in a net gain of about 100 gallons in the No. 1 System.

Acld Recovery and Waste Concentration - R. W. Lambert

The F-Cell acid recovery operation continued to operate at satisfactory
rates following the tube bundle switch on Feb. 17. The activity level in
the AAA acid also remained satisfactory with the equilibrium Ru reaching
about 3.0 x 10% uc/gal and the Zr-Nb reeching about 1.2 x 104 uc/gal.

On Feb. 18, a special sampling program was initiated in an effort to
identify the activity teing added to the swamps and cribs from the
recovered acid system. The program calls for composite samples of the
E-F5 overheads, AlO crib, B swamp, Gable Mt. swamp, fractionator tail
water, and Ul-UJ2 recovered acid to be run once per week for four weeks
for HNO3, gross beta, Ru, Zr-Nb, Sr, and Cs.

Waste Treatment and Storage - R. C. Forsman

A-Farm Operation

. Pransfers of IWW to TK-105-A increased the temperature from the 60 to

65° C range to 80 to 85° C range. Further transfers are being delayed
until Feb. 28 which should allow the tank to remain witkin the desired
2° F per day temperature increase during initial filling operations to
minimize thermal stress in the structure.

The temperature in TK-241-A-104 decreased fram a maximum of 224L*  to

'183° C. New thermocouple and temperature bulb systems installed in

TK-241-A-106 indicate temperatures of 132° C and 131° C, respectively,
vhile previous temperatures had been reported in the 210 to 225° C range.
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Attempts to rotate the shaft on the 103-A sluice pump have indicated the
impellers are Jammed or bearings are frozen. Efforts to replace the
puwp are being placed on a crash program basis.

Fission Product Recovery = W. G. Schmidt

A.

Cerium Cask - HAPO IB-2

After drying the cake, a calorimeter check of the cerium cask was
completed. With a flow rate of 1/2 gallon per minute, a differential
temperature between the inlet and outlet was measured as 1l degrees F.
With a cerium-141 to cerium-14l4 ratio of 0.57, the data indicate the
cask to be loaded with 90 kilocuries of cerium-1lhk.

During the heating cycle, the Wood's Metal cavity pressure instrument
decreased. After cooling the instrument was checked, the pllot valve
replaced, and the cask reheated to 170° F. With steam on the coils,

no pressure increase wvas cbserved in the cavity. The cask was cooled,
purged with helium, and sealed. The pressure bulldup due to radiolytic
hydrogen is less than 1/2 pound per square inch per day.

Cesium Loadout (Bldg. 801-2)

The new cesium loadout facility was activated on 2/21. The feed pump
delivered only 2.5 gpm. After resetting the impeller clearances, the
loading Jet limited the maximum flow to the cask at 3.5 - 4.0 gallons
per minute. The feed sampler does not operate satisfactorily. The
volume of the sample bottle is not sufficient to draw a sample intc
the bottle when the vacuum is released. The magnetic flowmeter on the
feed to the cask has been erratic. To date the total volume cf feed
to a cask has been determined by liquid level measurements in the
103-C Tank.

Two casks were loaded, one with approximately 60 kilocuries of cesium
and one with approximately 50 kilocuries of cesium. The temperature
of the feed was easily adjusted and at 75° F, the waste losses were
less than .05 per cent.
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PUREX PRCCESS PERFORMANCE SUMMARY
FROM 0000 ON 2/25/63 10 2400 ON 3/3/63

I. General - G. A. Nicholson

The plant vas maintained at a naminal 3.6 (actual 3.7) CF during the
report period. The HA and HS Columns were shut down at equilibrium on
March 1 to replace a leaking HAP Jumper. The HAF was shut off at 1020
and back on at 1430.

II. Performance Data - D. C. Leyson

A. Solvent-Extraction Performence by Cycles (Typical)

Gamma dF % Recycle % Loss Np Acc. %

1) Pu U Pu U Pu INp
First 3.8 3.k _ 5.4
Pl B9 33 TO 2B e 0O
Overall 6.7 8.1 7.5 5.43 .006 0.0k 10.4 73.0
B. Production
(1) HAF Processed = 215.TT
(2) Capacity Factor = 3.6
(3) U Loadouts = K6 - 207.7 T

(4) Pu Loadouts L10 - 123,962 Gm.

]

C. Overall Waste Loss - % of Total Production

U = 0.2T% £1,117#)
Pu = O0.4h4% (545 Gm)
Np = F16, 18 - 31% (147 Gm)

K6 - 4% ( 19 Gm)
D. Rework - % of Total Production
= 1'7% (7:029#) 78 —»D5

5.1% 2,459 Go
3,868 Gm Ll1-E6

.

U
Pu
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Voluine to UGS

Source Gal['l‘on " Waste Tank
oWw 170 101-A
CcD 50 105-A
FP - 97 105-A
TWW 36 105=-A
cw 300 103-BX
IWW Flow
6.0

Tank Farm Boil-Off

Tank Gel/Min
101 2.5
102 2.2
10 At
1 2.5
105 :
106 1% .4

Flowsheet - G. A. Nicholson

(a)

(v)
(e)
(a)

(e)

(£)

(g)

()

On February 25, the 3IWB-HA was temporarily increased from sbout 34 to
50 flows as the Neptunium Recovery Cycle was started up on Yeold" feed.
The 3WB-HA rate was reduced back to about 35 flows over the following
twelve hours as 3WB was diverted to the 3AF Tank.

On February 25, the rate of rework of F8 solution was increased from
100 gallons to 200 gallons per seven-ton batch of HAF.

On February 25, the 3A Column pulse frequency was reduced from 80 to
T5 cycles per minute. -

On February 26, the 3B Column pulse frequency was reduced from 80 to
T5 cycles per minute.

On February 27, the 2DF and 2DX rates were reduced by about ten per
cent to build up an inventory in the 2DF Tank in preparation for the
temporary shutdown of the HA and HS Columns. The rates were returned
to normal on February 28.

On March 1, the 3AF rate was reduced from 26 to 23.5 flows.
It was further reduced to 20.8 flows on March 2. :

.On March 1, the 2AX rate was reduced by 50 per cent and the 2AF flow

shut off during the temporary shutdown of the HA and HS Columns.
After startup, the first two batches of 2AF were Jetted to the
3WB Tenk (TK-J1).

On March 2, the 2DF-ferrous sulfamate i‘ate was reduced from 0.25 to

0.21 flows.
-
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Feed Preparation -~ G. J. Raab

Dissolver operation was improved somewhat when the vacuum jet steam supply
was raised from 55 psig to 75 psig. However, the marginal vacuum on A3
Dissolver was not improved by regulating the charging lid. The cell
filter Bl showed signs of plugging but the DP started to decrease at weeks
end; a steam leak in the B2 Heater could have caused these symptoms. Ij3]
emission was 0.52 curies for the week with metal cooling times of 140 to

160 days.

Solvent Extraction - G. A. Nicholson

Generally superior performance with respect to both waste losses and
decontamination performance was characteristic for the report period.
Plutonium losees via the HAW Stream were much more constant and lower

than during the previous report period although an upward trend was
evidenced at the end of the report period. The losses averaged less than
0.0k per cent. The upward trend was coincident with termination of the
revork of F8 hydrolyzed waste material. A general increase (~ 60 per cent)
in activity of the First Cycle product streams was also noted upon
termination of rework.

Performance of the Final Plutonium Cycle continued at an excellent level.
The increase in First Cycle product (IBP) activity was not reflected by
a corresponding increase in the 2BP activity. DF's ranged from a low of
2800 to 4000 at the end of the report period despite a general increase
in "losses" to the Backcycle Waste System.

Performance of the Final Uranium Cycle continued at about the same general
level as during the previous report period. A sharp, 35 per cent decrease
in Zr-Nb activity of the final product stream occurred at the beginning of
the report period, but rate changes on February 27 coupled with increasing
activity in the 2DF Stream resulted in a two-fold increase toward the end
of the report period and it was necessary to commence Silica Gel treatment
of the uranium product.

Neptunium accumulation in the Backcycle Waste System showed considerable
improvement after termination of the IWW rework. lLosses via the HAW Stream
were three-fold less than the previous report period, averaging about four
per cent, Losses via the 2EU Stream, however, were generally slightly
higher, averaging about five per cent.

The Continuous Neptunium Recovery System (J -Cell Package) was started up
on February 25. Accumulation in the system was somewhat slower than
normal due to a high uranium~to-nitric acid ratio in the 3WB Stream.
Flow adjustments were in progress to accommodate this condition.

i’roduct Treatment

A. Plutonium Purification (N-Cell) - R. W. Lambert

Operation of the N-Cell ion exchange unit continued to be satisfactory
during the report period with no increases in push time or push pressure

noted.
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Separations Chemistry Laboratory reported the following information
based on a visual inspection of resin samples. The figures are only
approximations.

% Beads Smaller % Beads % Beads © % Beads

Sample Date Than 50 Mesh 35-50 Mesh 25-35 Mesh Larger 25 Mesh
Feb. 11 2 5 - 13%
F:b. 18 1;2 » 55‘2 25& 10%
Feb. 25 1% 60% 21% 1%

These figures confirm previous observations that the large beads in the
resin are more prone to physical destruction than the small beads. Micro-
scopic examination also reveals that the per cent of cracked beads present
in the resin had declined since startup. This indicates the rate of
current bead breakup is small.

No progress has been made in establishing a satisfactory flow of XAW to
TK-J1 and the waste remained routed to TK-F10 during the report period.

On March 2, the TK-L1l to TK-E6 jet was removed, rodded out and reinstalled.
Subsequent operation of the transfer system was exceptionally good.
Previous difficulty with the system can probably be attributed to a plugged
Jet. ’

Uranium Silica Gel - R. W. Lambert

On March 1, the Silica Gel unit was shut down and the regeneration procedure
began. On March 3, regeneration was completed and the unit put back on
the lipe.

Neptunium Purification - S. M. Nielson

Cold run systems testing of Q-Cell equipment was continued this report
period. The Fluoride Scrub Step and the Forecut and Elution Step were
completed. Testing of the T-Q4 Ion Exchange Column will be complete with
the running of the Resin Removal Step. This test will be run during the
period that Tank Q5 maintenance work is being done.

The E-Q2 Concentrator was operated using top overflow and lower vacuum
(8 in.). At flowsheet rates, the concentrator will not maintain a
constant weight factor, but continued to drop off to the low weight
factor cutoff point.

Solvent Treatment - G. J. Rasb

Performance of the solvent systems was good. The activity levels of G5 were
trending upward to 650 uc/gal Zr-Nb and 1300 uc/gal Ru. Solvent loss from
the system totalled 4070 gallons for the week. The No. 2 System lost about
1980 gallons to the No. 1 Organic System resulting in a net loss of about
2,090 gallons (-~0.Q§ of gallons processed) in the No. 1 System.

0,37
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Acid Recovery and Waste Concentration - R. W. Lambert

F-Cell System

Activity levels in the AAA remained falrly stable during the report period
with the Zr-Nb activity steady at 1.2 x 10% uc/gal and the Ru rising
slightly to 5 x 10* uc/gal.

On March 3, the nitrite addition to the trays of the IWW Concentrator E-F6
was stopped and the nitrite addition to the IWF Tank TK-Fl2 doubled. The
total nitrite added remained unchanged, .01 M NaNOz in IWF, but the change
in eddition point will test the effectiveness of tower addition versus
port eddition.

Waste Treatment and Storage - R. C. Forsman

Operation of the forﬁaldehyde unit has been delayed due to failure to place
the instrumentation in operating condition.

The sludge temperature in Tank 241-A-104 continued to decrease reaching -

154° C at the end of the report period. Although some erratic readingsas

high as 258°C have been recorded in Tank 241-A-106, readings taken with rew
calibrated thermocouples and temperature bulbs ind;lcate the general temperature
to be about 120 to 130° C. Efforts to obtain reliable readings in the tanks
continue. '

Fission Product Recovery - W. C. Schmidt

A. Cesium Recovery

The remaining two STT casks were loaded with approximately 50 kilocuries
of cesium per cask. Difficultles experienced with the previous two
casks (sampling and volume of feed through the cask) were corrected.
The samplers will draw sufficient liquid in the sample bottle by a
sequenced operation of opening and closing appropriate valves. Thke
magnetic flowmeter was repaired and appears to be working properly.

The loading of these two casks proceeded very smoothly and indicates
the Cesium Loadout Station is an excellent facility.

B, Strontium Recovery

Recovery of strontium from IWW was resumed in E-Cell of the Purex
Building. Hydroxyacetic acid has been substituted for tartaric acid
as the iron-complexant. Four separate sulfate preciritations (rur series
57) were made. The fourth precipitation was discarded prior to the
sulfate centrifugation when it was noted that the caustic for neutral-
ization had been added prior to the addition of hydroxyacetic acid for
complex’ng iron.

Waste losses for this series were extremely high ranging from 43 to 81

per cent for strontium and 58 to 83 per cent for cerium. Two abnormal
conditions were noted. Caustic ratios of the sulfate waste as obtained
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from the Analytical Laboratory ranged fram 1.7 to 2.2 lbs per gallon,
whereas all previous runs had ranged from 0.5 to 0.9 lbs. per gallon.
This indicates the pH meter may not have been operating properly. The
thermohm or associated equirment in the precipitator tank has not been
responding properly. It was shown by test that both water and IWW were
boiling when the thermohm indicated the temperature to be 85° C. The
CVT has been repaired and plans to replace the thermohm are being made.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM G000 ON 3/L763 T0 2k00 ON 3/10/63

TI. General - G. A. Nicholson

The plant was maintained at a nominal 3.6 (actual 3.8) CF until March 10,
when the rate was reduced to 3.3 CF. Two batches of cold uranium were
recycled to the HAF Tank - one on March 8 and the other on March 10 - to
maintain continuity of operation.

II. Performance Data - D. C. Leyson

Gamma 4F ﬁ Recycle Loss Np Ace. ﬂ

u Pu U Pu U Pu Np
First 3.5 3.4 002 .25 6.8 5.11) - 11%
Pinal 3.2 3.3 7.0 2.8 .002 4.0 (3BN) - 64%
Ton Ex. 1.1 9.0
Overall 6.7 7.8 7.0 11.8 .00k .25 10.8 75%

B. Production
(1) HAF Processed = 206.6
3.6

(2) Capacity Factor

(3) U Losdouts K6 to P Tank: 195.8
(4). Pu Loadouts = L9, 10: 137,790

C. Overall Waste Loss - % of Total Production

U = 898# - 0.23%
Pu = 515 gms ~ 0.3T%
Np = 1285ms-28%

K6: 14 gm (3%)
F16: 104 gm (25%)
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D. Rework - % of Total Production

U = l3ol+T - 60%
Pu = 21,847 gms - 15.9%

E. Volume to UGS

Source Gal[Ton waste Tank
OWW 147 101-A
Cell Dr. 98 105=-A
FP 88 105=A
W T3 105-A
cw 300 103-BX
F. IWW Flow

6.1 - Ave. HNO3 Conc. 6.0 M

G. Tank Farm Boil-Off

(See Monthly Summary - Page 23)
Flowsheet - G. A. Nicholson

(a) On March 5, the Neptunium Recovery Cycle rates were reduced by 55 rer
cent.

(b) On March 6, the continuous addition of KMnOl to the IOF Tank was
terminated.

(¢) On March 6, the 2DS was increased from 48 to 52 flows.

() On March 7, the Neptunium Recovery Cycle was shut down at equilibriuc.

(e) On March T, the 20F temperature was found to be at 20° C due to a
faulty instrument. The fault was corrected and the temperature
increased back to 50° C.

(f) On March 10, all flows, except the IBX, IBS, 24S, 2AF, 2AX, and 2BX,
vere reduced by about eight per cent, as the CF was reduced from 3.6
to 3.3.

Feed ?reparation - G. J. Raab

Dissolver A3 operation was subnormal during the week due to low pot vacuum,.
The differential pressure across the A-Cell heater-reactor has increased
to 17 - 18 inches and will require flushing and regenerating during the
next outage. I131 emission was 0.90 curies for week., Because of a sudden
increase in apparent 1131 output, mercuric nitrate was added to the metal
solution starting on March 8. . Coating wastes were Jetted to UGS without
difficulty during the week.
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V. Solvent Extraction - G. A. Nicholson

Process perforiance during the report period was characterized by generally
higher activity in the First Cycle product streams, resulting from decreased
organic saturation in the HA Column. The HA Column saturation was decreased
in an attempt to reduce the apparently high plutonium losses via the EAW
Stream (O.4to0.8per cent). The problem had not been completely resolved by
the end of the report period, but the following factors appeared to be con~
tributing to the problem: ’

1. Plutonium rework operations.

2., Flow pot vent plugging.

3. HNO3 acid flow control problems.
L. Sempling difficulties.

5. Laboratory reagent contamivation.

To compound the problem discussed above, upsets in HA and HS and 3A and 3E
Columns occurred on March 6 and 7. The upset on March 7 was severe enough
that the Neptunium Recovery Cycle was shut down to avoid losing the neptunium
which had been accumulated. The cause of the problem was subsequently traced
to an inter-connecting overflow line between the seal pots in the HSR, HSS,

and 3AS Addition Systems. Gassing in the 3AS System was apparently causing
gas - and possibly 3AS entrainment in the HSS and HSR Streams - thus, upsetting
the HA and HS Columns. The problem has not reappeared since the 3A and 3B

. Columns were shut down. !

Performance of the Final Plutonium Cycle has cont’nued to be very good, with
the DF holding steady at about 2700. The 2AW lost decreased sharply about
the middle of the run period from about five per cent to 1.5 per cent, due
to an increase in the acidity in the column.

Performance of the Final Uranium Cycle improved considerably during the
report period. Typical DF's increased fraom about TOO to about 1550 at the
end of the report period. This was nnt sufficient to overcome the excessive
activity of the 2DF Stream, however, and it was necessary to continue silics
gel treatwent of the final product. Plutonium and neptunium contamination
in the uranium product showed a slight increase in the middle of the week
but had returned to near non-detectable levels by the end of the report
reriod.

Neptunium accumulation in the Backcycle Waste System continved at the szme
general rate as during the previous report period. Scmewhat higher losses
via the HAW Stream (about seven per cent) were offset by improving 2E.
losses, which had decreased to less than two per cent by the end of the
report period. Analysis of the 3WB and 2DW Streams showed no unusual loss
of neptunium from the "Package" during the upsets, but vrrification by
analysis of the 3AF or 3BN is not reliable because of the unsteady
conditions at the time of the shutdown of the "Package”.

. VI Product Treatment

A. Plutonium Purification (N-Cell) - R. W. Lambert

Operafion of the plutonium ion exchange unit, N-Cell, continued to be
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satisfactory during the rerort period. Iecortamination performarce,
however, remained margiral as the fluoride adiition to the feed wes
frequertly interrurted by pump problems.

Examination of Y-lell resin saryles by Serurations Themistry lLaborai:ry
indicated that the resin characteristics 4id not change during the
rerort period. The shift in the size distribution of the resin has
arrarently stabilized.

Tigh plant rates coupled witk a kigh ypluticnium rework rate resulted ix
an extremely high plutonium feed rate +o N-Tell. IThe ZBP plutoni.m
content indicated “rat this rate averaged in excess of an eq.ivalzne
2.5 CF based on the processing of normal uranium.

The problem of roatirg the YAW flow to TK-l remained umsolved. Itz
rump which suppiles the TK-Lll to TK-E6 jet was again used t3 flusn

+the routing, but at 160 lbs. p'mp pressure, & flow of only about 2.3 grm
was obtained. It appesrs that the 1lline 18 rzartially riugged.

B, Uranium Siliza Gel - R, W. Lambert

On March 11, the product from the Silica Gel urnit reached tke specifi-
cation limits and the unit was shut dowr for regeneration. Aprroxi.-
mately 200 tons of uranium was treated ty S1lica Gel during the eight
days the unit operated.

C. Neptuni:m Purificstion - S. M. Nielsor

Testing of Q-Tell equirment was discontinued during the report rerixd
while the waste ccllec%ion Tank TK-Q35 was belrg re;alired.

VIZ. Soivent Trestment - . <., Rasab

Solvent activity in the No. 1 System rose from values of 6.77 x 102 ard
1.25 x 103 uc/gal +o 1.75 x 103 and 2.5& x 103 uc/gal, Zr-Nb ard i
respectively during the week. Activity levels had risen by a factor of

1.5 before addition of XKMady to TK-Gl was stopped on day shift March £.
The activity has appeared to have leveled off the higher level. Ine net
organic loss from the system was 900 gallons. Fresh sclvent '3300 gallons’
was added to the No. 2 System frem R1A Make-.p Tank.

VZIZ. Acid Recovery and Waste Concertratlior - E. W. Lamter*

F-Cell System

On March b, one day ef+sr s“orping *ke riirite addition ts tre rtrays of
the IWW Zoncentrator E-F6, end dsasling the nitrite flow to the E-FS Pot,
the ruthenlum activity in the AAA acid dropred ©+y g factor of two to about
2% 10h uc/gal. The ruthenim activity remaiznel gt -his level #or uhe
rest of the report perici. As a result of tke test, the ruthenlium in the
acil absgorber overreads -5 also drsyped bty a faztor of actout two. The
zirconlumeniobium activity level in both tve a:id ard E<F5 overteads wae
not affected by the change in the nitrite sdiition method.

-
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Weste Treatment and Storage - R. T, 'F‘orsman
A. Denitration of IWW

Startup of the formaldehyde urit was deluyed bty a closed valve in the
formaldehyde prototyre instrumentation and an apparent plug in the IWW
feed syatem to the reactor. Ey backflushing the feed Jjumper to the
feed Tank TK-F7, the lire was cleared and the formaldehyde .nit started
on March 8. After four hours of operation, the uni%t was shut down due
to tigher than normal pressure resdings in the formeldehyde reactor.
Tne differential pressure across the resctor tower, which normally
records pressure surges prior to the reactor instrumentation, d4id zot
show pressure incresses; therefore, the unit will not be etarted untll
instrumentation 1s corrected.

B. Tank Farms

Temperatures in the 241-A-101, 104 and 106 underground storage tanks
have apparently returnmed to tteir normal 100 to 140° ¢ range. New
temperature bulbs were installed in all but TK-104; however, the 102
and 105 readings are still low (about 85° C).

Fission Product Recovery - W. C. Schmidt
Strontium Recovery

Run series 57 was completed recovering ~ 190 kilocuries of strontium-90.
Laboratory analyses for both strontium and the other fission jroducts were
extremely erratic but later analysis of the carbonate and oxalate products
indicated the high waste losses as reported last week were in error.
Investigation by laborestory personnel found one of their extraction -solutlo:zs
to be in error which ceused the erratic strontium results. Yo satisfactory
explanation has been found for the erratic results sn the other flaslon
products.

The thermohm in the precipitator tank was changei. The new thermohm arpesars
to be working satisfactorily. The installation of the sutmergel jet, whick
rermits centrifuging the sulfate precipitated fission products at elevateld
tearerature was completed. Initial tests 1nlicate the Jet will traunsfer
solution at a rate of 10 - 15 grm at a temperature of 75° (.

Plesion Product Purificestion - J. B. Kandall

Between March 6 and 13, the HAP?-IZ-2 filter cask was loaded with 120 kilce
curies of Sr-90.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 3/11/63 TO 2400 ON 3/17/63

I. General - G. A. Nicholson

The plant was meintained at a nominal 3.3 CF until March 15 when the rate

wae increased to a nominal 3.6 (actual 3.65) CF.
II. Performance Data - D. C. Leyson
A. Solvent-Extraction Performance by Cycles g'm:l.calg

Gamma 4F ﬁ Recycle ﬁ Loss
T U P T R M

|#

First 3.7 3.3 .002. .30 25.0 -
Final 3.2 3.4, 6.5  3.59 .002 3.0
Ton Ex. 1.1, 0.5 ~
Overall 6.9 7.8 6.5 4.09 ook .30 28.0

B. Production

(1) HAF Processed = 206.7 T

(2) U Loadouts (K6—>P Tk) - 1986.5 T

(3) Pu Loadouts {L10) - 108,832 Gm.

() Np Loadouts “Quw

C. Overall Waste Loss - % of Total Productionm

Units % of Total Prod.
U = 1183 #° | | 0.28
Pu = 598 Gm. 0.55
Np = F16, 18: 106 Gm. 23.0

K6 8 Cm. 2.0

Np Acc. %

5T%
«Om=

57%
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D. Rework - % of Total Production

Units
U = 2 152 #
Pu = 1 032 Gm.

E. Volume to UGS

% of Total Prod.

-Sh
95

Source Gal/Ton
Oww 197

Cell Dr. 124
FP 111
W - 26
cw ¢ 300

F. IWW Flows

64 - Ave. HNO3 Conc. 6 M

G. Tank Farm Boil-Off

Waste Tank

101
105
105
105
103-BX

Waste Tank Boil-Off Rate, Gal/Min
101-A 2.5
102-A 2.2
103=-A A
104 -A 2.5
105-A -
106-A 1k b

Flowsheet = G. A. Nicholson

HW-T6912

Temperature

165°
137°
95°
140°
96°
125°

(a) On March 11, the HA pulse frequence was increased from T4 to 79
cycles per minute. It was reduced to 76 cycles per minute on

March 12 to stabilize the column.

It was further reduced to 64

cycles per minute on March 14 to dissipate another flood and
increased back to 70 cycles per minute from March 15 to March 17.

(b) On March 12, the HNO; addition to the 2PF Tank was changed from

103 Plant recovered acid to fresh acid.

(¢) Onm March‘la, the HSR-HNO3 was increased by about twenty per cent.
It was further increased to 17.4 flows between March 13 and March 17.

(4) On March 12, the KMnOL addition to the IOF Wash Tank was started at

1.6 flows.

(e) Commencing on March 13, hydrolyzed high-uranium waste solution was
added to the HAF from the spare concentrator {E-F1l). The first

Revwork was deleted from the following

batch, then added to each succeeding batch at a rate of about 150

batch was about 80 gallons.

gallons per batch.
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(£f) On March 15, the 2DF-HNO3 was increased from 0.45 to 0.55 flows.

(g) On March 17, the HSS-H20 Control System was malfunctioning. After
replacement of some components and reapir of others, the HSS-H20
flow was returned to normal.

Feed Preparation - G. J. Raab

Dissolver operations were normal except for A3 Dissolver which still has
limited vacuum due to high d/p across the silver reactor. I131 emission
was 0.39 curies for the week with metal cooling times of 122 to 167 days.
Since the high Ij31 emission numbers reported late last week were not
confirmed, mercuric nitrate addition to metal solution was stopped on
March 12. The coating waste Jet system performed normally.

Solvent Extraction - G. A. Nicholson

Process performance was considerably improved over the previous rerort
period. The plutonium losses via the HAW Stream increased to a maximum
of about 0.5 per cent early in the report period, but had decreased by
three~fold by the end of the period. The activity of both uranium and
plutonium product streams showed a general decrease during the report
period. Investigation of the plutonium loss problem is continuing. In
addition to the sampling and/or analysis difficulties mentioned in the
previous report, factors which are suspected to be contributing to the
problem of high HAW losses are listed below:

l. Abnormal nitric acid concentration in the HA Column. A check of
influent stream flow rates and analyses indicates excessive acid, but
HAW analyses have been generally about 20 per cent low and variable.

2. HA Column instability.

3. Introduction of "do-bad" material into the Backecycle Waste System
via the 3WF Tank.

k., Rework of hydrolyzed material from the spare concentrator. While
this has not caused any apparent problems, the general unsettled
condition of the HA Column could be masking more subtle effects.

5. The problem which permitted gassing in the 3AS System to upset the
HA and HS Columns might be affecting HER-HNC3 and HSS Stream flows
without any indication on the flow recorders.

Concurrent with the appearance of the HAW loss problem, the ruthenium
activity in the IBP Stream increased for no apparent reason to a peak
about three-fold above normal, but has been on a downward trend since
the middle of the rerort period.

Performance of the Final Plutonium Cycle continued at essentially the
same level as the previous report period. The 2AW recycle has increased
from 1.5 to about 4 per cent early in the period and remained at that
level. An upward trend in the activity of both the IBF and 2BP Streams

s
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appeared at the end of the report period, with a concurrent slight decrease
in the DF across the cycle. Plutonium product activity was scmewhat above
normal, but remained within blending limits. '

Performance of the Final Uranium Cycle was excellent, with typical DF's
between 1500 and 2000. Ruthenium contamination in the uranium product
(two-fold higher than normal) necessitated silica gel treatment during

the first few days of the report period, but both ruthenium and zirconium
levels had decreased to shipment limits by the middle of the week. The
plutonium and neptunium contamination in the uranium product remained near
the analytic detection limits until near the end of the report period, when
an upward trend was noted. The temporary excursion of plutonium contamination
appeared to be caused partly by the increased acidity in the 2D Column and
partly by an increase in plutonium contamination in the IBU Stream.

Neptunium accumulation the Solvent Extraction System continued at about the
same rate as during the previous report period. Accumulation in the Back-
cycle Waste System appeared to be at a higher-than-normal rate, but losses
via the HAW Stream averaged three-fold higher than during the previocus
report period. It is suspected that a slight leak into the J-Cell Package
equipment has filled the 3AF Tank and caused it to overflow to the 3WB Tank,
thus "bleeding" a considerable gquantity of neptunium back into the Backeycle
Waste System. ‘

Product Treatment

A. Plutonium Purification (N-Cell) - R. W. iambert

Operation of the plutonium ion exchange unit, N-Cell, continued to be
satisfactory up until March 13, when indications of sluggish resin
movement began to appear. By March 15, push pressures had been raised
to 50 psig and the decision was made to change out the resin. Twenty
gallons of resin were changed out without interrupting the normal
N-Cell operation. The resin changed out had been in use 37 days.
Operating conditions following the changeout were not vastly different
as the unit was still operated at 43 psig push pressure.

B. Final Uranium Treatment - R. W. Lambert

. On March 12, following regeneration, the Silica Gel Unit was started up.
In spite of abnormally high ruthenium activity in the feed, the unit
operated the remainder of the rum period producing in-specification
uranium product.

C. DNeptunium Purification - S. M. Nielson

The resin was removed from the T-Q4 Ion Exchange Column to the Q8 Sump
Tank on March 13. A swirling water mixer was added to Tank Q8 and
removal of the resin was successfully demonstrated.

Maintenance of Q5 Waste Tank and other items continued during the
report period.
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VII. Solvent Treatment - G. J. Raab

- , HW-T6912

Solvent activity was 1.7k x 103 and 2.89 x 103 uc/gel ZrNb and Ru, respec-

tively at the beginning of the wveek.
started to IOF Wash Tank on March 12.

Potassium permanganate flow was
The solvent activity did not

respond to the treatment rapidly as solvent activity was still in the
range of 1.0 x 103 and 2.60 x 103 uc/gal ZrNb and Ru, respectively at the

end of the week.

The loss from the No. 2 System to the No. 1 System was in balance with the
loss from the No. 1 System to UGS.

VIII. Waste Treatment end Storage - R. C. Forsman

A.

Denitration

The formaldehyde denitration prototype unit was operated with only
minor interruptions from March 11 until failure of the reactor
thermohm necessitated shutdown on March 17. Erratic IWW flow was
overcome by increasing the flow rate from 0.8 gal/min to ~ 1 gal/min
and reducing the preheater temperature from 100° C to 96° C. Due to
inability of sampling the formaldehyde treated -waste in the receiving
tank (TK-F15), samples taken in Tank F16 include mixtures of untreated
IWW and variable treated IWW batches; hence, efficiency calculations
could not be made. Best estimates indicate the IWW was reduced from
~ 6 M HNO3 to 3 M HNO, by formaldehyde treatment for an efficiency of

2.2 moles nitric_destroyed per mole formaldehyde added. Antifoam rate
of about 7O ppm was sufficient to control foaming.

A-Tank Farm

Calculations of the sodium molerity (baesed upon plant records) indicate
the recent temperature excursion in Tank 104 started when the liquid
level was allowed tu decrease until the sodium concentration reached
8.5 M. Maximum temperatures were attained at about 9.0 M Na*, then
returned to normal efter dilution to about 7.0 M Na*.

It appears that faulty thermohms in Tank 106 falsely indicated a
temperature excursion in the vessel sludge. Subsequent temperature
measurements taken with newly calibrated bulbs and thermocouples
indicated temperatures in the 120~140° C range, rather than >220° C,
In addition sodium calculations indicete the maximum concentration
attained was about 7.2 M Na* which is well below the concentration
that normally produces high sludge temperatures.

IX. Fission Product Recovery

A,

Strontium Recovery - W. C. Schmidt

Run series 58 is in progress. With the use of the prototype high
temperature Jjet, the solution in the sulfate precipitation step is

being transferred to the centrifuge at 75° C and the resulting solution
temperature in the centrifuge is ~ 95° C. The waste losses have

0.1,

The net sclvent loss from the system was 1640 gallons (6A).
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decreased a factor of two for both strontium and cerium (from ~ 20% to
~ 10%). Promethium analyses have been requested and will be forth-
coming for further evaluation of centrifugation at the elevated
temperatures.

Strontium Semiworks - J. B. Kendall

The fourth CPD strontium purification run was started on March 13.
Startup was very smooth and initial process performance was excellent,
both with respect to waste losses and fission product decontamination.
Blending of strontium rework with the HAF was started on March 15 with
no significant effect on the process. The strontium being reworked
(approximately 100 kilocuries) had been recovered by batch contact
from miscellaneous wastes generated during SSW run number 3.
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The plant was maintained at a nominal 3.5 {actual 3 M5) OF during the report

period.

o
koot ®

Performance rata -~ D. C. leyson

A. Solvent-Extraction Performance by Cycles (ﬁxgicalz

Cjamma 4dF ﬁ Recycle
T I &
First 3.7 3.3
Final 3.4 3.1 7.0 b
Ton Ex. 1.5 0.0%
{rverall 7.1 79 7.0 L 486
B. Production

{1) EAF Processed = 194 Tons

{2) v Prod. {¥6 to P Teunks) = 186.8 T
(3) P2 Prod.(L10 Losdouts) = 126,310
{4) Np Prod. = 0w
¢, “verall Loss
Pus
Np: FLl6, 18
X6
Solvent:

Np Acc. ﬁ

ﬁ Loss
T &
002 .09 3.0 173%
0002 8 .0 ‘"13%
00k .09 11.0 35%
nits % of Totel Prod.
612 ibs 0.21
481 Grams 0.38
153 Grams 36.0 (Based on
18 " L2 virgin input) |
550 Gals. 0.0k
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kb () =
Revork
Units % of Total Prod.
Us 2.1 Tons (F1l to D5) 1.1
Pus 12,803 Grams 10.1
Volume to UGS
Source Jal/Ton Waste Tank
JWW 212 101-A
ell Or. - 21 105-A
FP 95 105-A
W T1 105«A
cw 300 103=BX
IWW Flows
6.5 Ave. H¥03 Conc. = 5.0M
Waste Tank Boil-Off, C-al[Min
Waste Tank Boil-Off Rate, Cal/Min Temperature °C
101=A 2.5 160
102=A 2.2 120
103-A - ok
104 =A 2.5 139
105-A - 96
106-A 14 4 124

Flowsheet = 3. A. Nicholson

{a)

{e)

{£)

On March 18, the FA Cclumn pulse frequency was reduced from 72 to 67 cpm
to dissipate a flood. It was further reduced to 6% cycles per minuate on
March 21 to dissipate a second mild flood anmd to 60 cycles per minuie o
March 23. The frequercy was increased %0 62 cycles per minute on March 2k,

¢n March 19, the 3ESR-HNO03 vas reduced from 17.k to 10.9 flows.

On March 15, rework of the hydrolyzed solution in the spare concentrator
vas terminated. Rework of acid flush soluticn fromw the concentrator
commenced on March 22 and continued through March 2k,

{n March 19, the 2LF-fN)3 was reduced from €.5 o 7.9 flows. It was
further reduced to 7.2 f?.ows on Marck 20 and tc. 6.0 flows on March -1

On March 23; the ICX-Hz0 was reduced from %36 to 423 flows. It was
further reduzed ta L10 flows or March 2%.

In Marck 23, the Neptunlum Recovery Cycle was started up at a 2.0 F
rete. The 3WB=FA flow rate was adjusted accordingly.
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Teed Preparation - G. o. Rasb

Tissulver oreration was normsl during the week excert for the A3 Dissolver.
I131 emission totalled 0.9l curies, with metal cocling times of 118 o 167
dzys. The maximam amount of 1131 charged was 115 curies/day.

Solver”. Extraction - &. A. Nicholson

Process performance during the report reriod was marked by 2 contlroulng
improvement throughout the plant. Performance of the First Tycle had
returned to near normal {ZAW losses averaging less than 0.0 per cent and
HSF activity at normal levels) operation bty the erd of the report period.

The unusual ruthenium burst through the Final Uranium Cycle dissipated

early in the week and the level has remained near normal since.. Evaluation
of the rrocess ard snaiytical data concerning EA Column performance indicates
that the following factors were of primary effect:

1. Excess acidity in the FA Scrub Section which decreased the scrubbing
efficiency and; in an effort to control the activity of tne LSF Stream,
the saturation was increased to *he point that HAW losses were excessive,
The EAW-HNOz analyses, apparently invalid, were generally about 25 per
cent low. In an effort to increase the HAW-:N33 to the flowsheet value
of 2.75 molar, the HSR-HNO3 flow was increased by about 00 per cent.
After the ZSR-HNO3 flow was returned to normal srnl the saturation in
the column adjusted,; the losses commenced to decreuse.

2. Instability in the HA Scr.b Section. When the s:rub section ecldity was
returned +o0 cormal, the scrub section stadbilitvy decreased markedly,
to wit -« it was necessary to reduce the frequency ty 10 cycles per minute
t0 meintain stable operaticn. The maximum stable frequency is rresently
20 cyzles per minute lower than during previous rar periods. IThe reasoa
is protsbly fouling of the nczzle plates by crud accumilstions. Aciivi-
ties which are planned for the shutdown shouid eliminete the yriblem.

Performarnce of the Final Plutonium Cycle has teen below normal for the past
week. About the time the periormsuce of tke Firsh Zycle began to Improve;
the rerformance cf the Final Plutonimm Cycle began to deciine. The IF is
still atove levels tyrical of a few months sgo, tut nearly two-fold below
the previous report reriod. 7The decrease in LT does not arpesar to correlate
with either crganic saturstion or acidity.

Terformarce of The Final Uranfum Tycle rortinuel at the ssme high level as
during the previous report period. A siight uzward trend in ZrlT activity
of the fingl product occurred, but was compewuss®=d for by the decrease in
rithenium activity ard =1l product met shipment limi*s withoas silica gel
treatment. The upward trend in plutonium and vepturium contamination in
the uranium product, noted in the rrevious repcrt, apyeared to coincide with
the incressed acidity of the 2T Stream.

Neptuniumw accumaletion ia the Sclvent Extrsctior System wae normal during the
report period. An ircrease in the accoumulation rate ir the fackrycle Waste
System was due to a continual "bleeding” from the . -lell Packege afzer it
was shut down. Aprarenily, the 34X valve leaked thriugn, causing the
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3A Column to overflow to the 35 Column. The 3BNR valve also leaks through
to the 3AF Tank which overflows +o the 3WB Tank. The Neptunium Recovery
Cycle was started up on March 23 but, because of the rrobtlem discussed above,
the system was not yet at equilibrium by the end of the rerport period and
significant accumulation of neptunium had not commenced.

Product Treatment

A.

Plutonium Purification (X-Sell) - R. W. Lambert

Creration of the Icn Exchange Unit, N-Cell, was satisfactory during the
report period with decontamination performance improving noticeably
over the previous several weeks. The zirconium-niobium decontamination
factor for the report period ranged between 25 and 35.

The resin movement characteristics of the unit cor:tinued to be marginal
with push pressures averaging near 45 psig. A study of resin samples
by Separations Chemistry Zaboratory indicated that SO per cent of the
used resin was left in the unit following the resin change made on
March 16. A review of the last change-out procedure also coniirmed
that the change was not done in the most efficlent manner.

Final Uranium Treatment - R. W. Lambert

The Silica Gel Unit continued to operate until March 22 when the unit
was shut down for lack of feed and fcr regeneration. Approximately
250 tons of uranium was processed during the ten days the unit operated.

Neptunium Purification ~ S. M. Nielson

Maintenance work and repair of Tanks Q5 and Q8 were completed during
the report period. Minor maintenance work such as painting, cleaning,
installing lucite panels in hot cell; and installirg viewing windows
and glove ports in the maintenance hood continued throughout the report
period.

On March 20, 21 and 22, preparations were made and work started on tying
in the hot process lines to Q-Cell.

Solvent Treatment - G. <. Raab

Solvent activity has not responded significantly to restoring rotassium

rmanganate tlow to the I{F Wash Tank. Ike Turhomix Tank agueouis rhase

{one per cent caustic) was changed cut on Mgrch 21. The activity of +the

solation had reached 2.9 x 104

apd 1.5 x 10% uc/gel Zr-Mt acd Eu, resyectively

and may have been recontaminating the solvent. The solvent loss for the week
was 0.04 Ter cent of the solvent used in the plant [550 gallons net loss; .
The systems were out of balance by 360 gallons [thie Yo. 2 System lost 360
more gallons to the No. 1 System than the No. 1 System lost to 33/ .
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. VIII. Acid Recovery and Waste Concentration - R. W. Lambert

F~Jell Acid Recovery

On March 19, the NaNO2 flow to Tank Fl2 was increased 30 per cent which
increased the nitrite inm the IWF to 0,013 M. Tne ruthenium activity iz the
AAA acid immedlately decreased by a factor of 2 and remained at about

5 x 103 uc/gal until the end of the report period. The zirconium-niobium
activity remeined essentially unchanged. The IWW overflow rate was held
constant during the test.

IX. Waste Treatmgnt and Storage - R. 0. Forsman
Denitration

After rerlacing the thermohm in the formaldehyde reactor (TK-F22), the unit
was placed in service on March 19. Operation of the equirment was excellent;
however, sampling difficulties and delays precluded accurate efficiency
calculations. The acid in the treated IWW remained high at ~ 1.8 M vs.
desired 0.5 M. Approximately 100 parts antifoam per million parts IWW were
added to control foaming in the reactor. Gamma activity in the recovered
acid was generally a factor 100 greater than the normal plant recovered
acid.

. X. Fission Product Recovery

A. Strontium Recovery - W. C. Schmidt

Run series 58 continued during the week. Inly three sulfate precipitations
wvere made due to delays encountered in removing the wastes to underground
storage vias either F-16 or F-18. The sulfate waste analyses still
indicate the strontium and cerium waste losses to be ~ 10 per cent with
the feed tank temperature held &% 75° G during certrifugstion.

B. Stroptium Semiworks - J. b. Kendall

Between March 13 and 20, abcut one megacurie of strortium-90 was purified
at the Strortium Semiworks. About ninety per cent of the feed was vault
crude concentrate and the remainder was Tank 7€ rework. XNo processing
or equiiment problems were encountered excep: with Tuxk £, the EF
Concentrator. The product was well within the cerium specification, but
other product analyses have not been completed.

The HAW and HCW losses were only 1.2 and 1.3 per cent, respectively; buat
a product loss of etout 17 rer cent resulied from foaming during trest-
ment of the product with nitric acid. Trhe latter materisl was set aside
for rework.

Tank 6, the HCP Concentrator, became inoyeraztive after abcut six days
either because of plugging in the concentrator tower an&/or foamirg in
the comcentrator pot. The product was later treated in Tank 1 and Tank 5
. with nitric acid and hydrogen peroxide. ¥No difficulties were encountered
during the treatment with hydrogen peroxide, but the preliminary treatment
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with nitric acid in all cases was characterized by a sudden and unpre-
dictable release of gases accompanied by a severe foam. In virtually
every respect, this behavicr was identical to the behavior of HLO
product in 1961.

The cause or causes of the unusual characteristics of the strontium
product apparently are releated to insufficient nitric acid in the
concentrator solution which in turn was caused by a change in the
citrate destruction technique with hydrogen peroxide. In this run,

as in previous runs, the HCP Concentrator solution was 3.0 M HNO3 at
start-up. In the past, the hydrogen peroxide flow was started and
maintained at five flow mols per flow mol of citrate when the HCP
Concentrator solution reached 1.0 M citrate. In this run, the .
hydrogen peroxide flow, however, was not started until the ECP Concen-
trator solution reached 2.0 M citrate and was maintained at only 2.5
flow moles per flow mol of citrate. It is believed this processing
technique allowed & much greater fraction of the ciirate to be destroyed
by radiolysis and thus in turn destroyed the nitric acid by reaction
with rediolysis products, presumably carbonates. This hypothesis 1is
supported by the apparently low acid and citrate concentrations of the
product at shutdown. The prognosis of low acid and citrate concen-~
trations are based on (a) the violent gassing and reaction of the
product solution with nitric acid, and (b) the quantity of hydrogen
peroxide required after shut down before the solution SpZ stopped
falling was only 1.0 mole per mole of the total citrate added.

In addition to the changes in the kydrogen peroxiie treatment, three

other process variables were evaluated. They wvere (a) the effect of

rework, (b) the effect of reduced "free" DIPA concentration, and (c)

the effect of modifying the orgenic treatment technique. The results
of these tests were as follows:

(a) No changes in process performance was noted from the addition
of rework to the HAF Stream.

(v) Reducing the "free" DIPA in the extraction section from 0.065
to 0.050 increased the quantities of cerium in the HAP, BCP, and
HCW Streams. However, since the HAW pH decreased from &4.75 to
4 .65 and the HA Column temperature varied from 32 to 42° &, the
resulte of the test are not considered conclusive.

{c) Efforts to reduce the quantity of aqueous periodically added vis
the HAX Stream was only partially successful. Aprerently some
batches of organic were not adequately settled and decantel. before
use .
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PUREX PRCCESS PERFORMANCE SUMMARY
FROM 0000 ON 3/25/63 IO 2400 ON L/1/63

1. General - G. A. Nicholson

II.

The plant was maintained at a nominal 3.6 {actual3.6)CF during the report
period. Commencing on March 29, "eold" uranium was recycled from Tank K6
to the HAF in preparation for the scheduled shutdown. A total of about
3500 gallons of F8 Rework solution was processed through the Solvent
Extraction System between March 29 and April 1. Shutdown of the Solvent
Extraction System commenced on April 1 with the HAF off at 1145 and was
completed with the Final Uranium Cycle and the Second Solvent Treatment
System down about 1200 on April 2.

Performance Data - D. C. Leyson

A. Solvent-Extraction Performance by Cycles {Typical) .

Gamma 4F % Recycle % Loss Np. Acc. %
Ut ®~ U m g B M
First 3.5 3.3 002 .0k 3.5 -269%
Final 3.2 3.1 6.5 L. 05 .002 4,0 +336h
Ton Ex. 1.5 0.2
Overall 6.7 T9 6.5 4,25 004 .04 7.5 67%

B. Production

{1) HAF (Virgin)

133 T

(2) U Production 136 T

{3) Pu Production = 138 Kg {Inc. High “an Rework)

(4) Np Production = -O-
€. Overall Loss :
Units 4 of Total Prod.

U 580 Lbs 0.2

Pu: 327 Grams 0.2

Np EFlé, F18): 94 Grams 32.0 ‘Based on virgin
K6) 6 Grams 2.0 input)

‘Solvent: 2742 Gals. 0.17 {Gain)*

¥Column empty=-out for shu'tdovb
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. D. Rework
: Units ﬁ of Total Frod.
U 21{6 to Eég 6 T LL
F8 to D5 6T 4 b
Pu: (Biglé Cens L1l to 41,673 Grams 30.2
B
(P8 to D5) 2,322 Grams 1.7
E. Volume to UGS
Source Gal['.l.‘on Waste Tank
OWW 201 102=A
117 101-A
Cell Dr. 93 105=A
FP 121 105=A
IWW aQm
cw 300 103-EX
F. IwWW Flows
6.5 Ave, HNO3 Conc. - 6.2 M
. G. Waste Tank Boil-Off, Gal/Min
Waste Tank Boil-0ff Rate Temperature °
101 1.7 147° {Eulb)
102 2.2 92° v
103 0.3 9L ® n
10k 3.6 139° u
105 1.5 96° "
106 1.7 124 ° ”
24,0

III. Flowsheet
{(a) On March 26 and 27, the ICX was increased from 410 to 130 flows.

{b) Cu March 26, the nitric acid addition to the 3Wk was started st €4
flows. It was stopped on March 27.

{¢c) On March 26, the processing rate in the "oGell Package” was increased
from 2.0 to 3.6. .

(d) On March 27, the HA pulse frequency was reduced from 62 to 60 cycles
per minute. It was further reduce? to 5@ cycles per minute 22
March 28.

' (e) On March 29, rework of the hydrolyzed waste solution in T FE was

commenced at a rate of 500 gallons irn each batch of “eold” uranium
recycled from TK-X6. The rework was terminated on March 3l.
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(£) On March 30, the 2DW uranium loss was decreased from about 6 per cent to
less than 0.1 per cent.

(g) Camencing on March 30, the HNO3 concentration in the 3WB Stream vas
reduced fram ~ 8 to ~ £.5 molar. It was increased back to 8 molar on
April 1.

(b) On March 30, the transition from Phase I (accumulation) to Fhase II

(decontamination) was made in the J-Cell Package.
(1) On March 30, the J-Cell Package rates were reduced by 50 per cent.,

(3) On.March 31, the 2DF-ferrous sulfamate was increased from 0.21 to 0.33
flows., .

Feed Preparation - G. J. Raab

Dissolver charging for the run period was completed on March 27. The metal
heels were removed by boiling 4OO gallons of 50% nitric acid in the dissolvers
for 4 « 6 hours after the last heel cut indicated the metal was removed.

The acid indicated insignificant removal of metal (by lack of specific
gravity increase). The flush of A2 Silver Reactor with sodium thiosulfate
vas started on March 31. The I131 emission was O.k6 curies for the period
with metal cooling times of 116 go 175 days. The coating waste Jet appeared
to be plugging at the end of the run period. A hot caustic flush was jetted
through the line.

Solvent Extraction - G. A. Nicholson

Process performance was generally good during the report period. The plutonium
losses via the First Cycle Waste (HAW Stream) averaged less than 0.04 per cent
until March 29, wvhen a temporary over-saturation during the transition to
cold feed resulted in h’gh losses (>0.5 per cent) for atout sixteen hours.
Activity of the HSP Stream was generally excellent, except during the periods
of instebility in the HA Column. As a result of the short, mild bursts, the
activity of the First Cycle product streams (especially the IC17) showed a
decided upward trend. The instebility in the HA Column appeared tc be caused
by an emulsifier which was slowly progressing down the column. The previous
floods have occured in the scrub section, while the two instabilities the
past week were in the extraction sectiom. Also, perhaps coincldentally, the
stability of the HA Column appeared to decrease when the rates in the J-Cell
Package were increased, indicating a probable continuing cross-contamination
problem. :

Performance of the Final Plutonium Cycle has remained at essentially the same
level as during the previous report period. Iosses to the Dackcycle Waste
System vere fairly steady at about four per cent during the report period.

Performance of the Final Uranium Cycle was slightly lower than reported for
the previous week. An increasing trend in plutonium contaminatiorz coincided
with a decreasing fission product decontamination rerformance. The plutonium
contamination in the final product "peaked" at about six ppb and the activity
increased to about 70 per cent above shipping limits at shutdown - well within

. silica gel treatment limits. Analysis of the general performance of the
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Solvent-Extrac’ion System indicates the entire syster has became "corudded”
up and is in need of extensive flushing.

Neptunium in the Solvent-Extraction System was normal during the rerort
periocd, with losses averaging two and four per cent, respectively, via the
HAW and 2EU Streams. Accumulation in the Continucus Recovery System was
excellent, once the uranium to nitric acid ratio was reduced to flowsaeet
value (by adding ENO3 to the 3WB Tank) and the rates were increased to 3.6
CF. The "Package" was shut down (with approximately 1500 units isolated’ at
equilibrium pending hot startup of the Neptunium Purification Cycle.

Product Treatment

- A. Plutonium Purification - N-Cell -~ R. W. lLambert

The mechanical operation of N-Cell was satisfactory durlng the report
period although push pressures of about 50 psig were required to obtain
resin movement. Luring the first seven days of the period, the imveatory
of Purex out-of-specification plutonium wes substantially redaced by
revorking large amounts of plutonium from TK-Lll to the feed make-u;:
tank, TK-E6. ‘

On March 27, a short gamma burst reached N-Cell via the 2BF Stream. The
activity in the three loadout batches following the burst exceeded
product specifications. On April 1, normal vprocessing of rlutonim in
N-Cell was completed and stripping of the unit was tegur in prezaration
for shutdown and making a resin change.

B. Nertunivm Purification - S. M. Nielson

The hot process line tie-ins to Q-Cell were campleted on Marck 25.
Minor maintenance continued throughout the rerort period. Most work
was assoclated with sealing of the lucite panels in *he Hot Tell.

Solvent Treatment - G. J. Raab

The No. 1 Solvent System activity was 1.6 x 103 and 3.1 x 103 us/gal Zr-)t
and Ru, respectively at the beginning of the week and continuel at sbo.i
this level until cold feed was started. The activity in the Fo. 1 Sysiem
had dropped to 1.1 x 102 and 6.17 x 102 uc/gal. Zr-¥b ard Ru Jist before
shutdown. The No. 2 Solvent System had a plutonium retention value of

8.94 x 106 on March 28. The solvent loss was well balanced in the sys*em:.
The loss represented 0.13% {1600 gal.; of the volume circ.latel ir the =wo
systems for the period.

Acid Recovery and Waste Concentration - K. W. Lamtert

F-Cell Acid Recovery

Failure of the DOV in the IWF jumper on March 24 ca.sed an upset Za the acid
recovery system which increased the AAA acid rutherium level by a factor of
two to about 1.2 x 104 uc/gal. By Marck 28, the system had recovered sume-
what and the ruthenium activity fell to about 7 x 103 uc/gal. Turing the
upset; the zirconium-rioblum activity remained relatively stable at

.
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1 x 10% uc/gal. The nttrite in the IVF revained at 0.013 Y during the report
periOd.

Results of the special sampling program conducted during the February-March

‘run period indicate that the Sr-90 concentration iz the Purex process con-

densate is about 1.5 x 10° uc/ml. This is approximately one-fifth the
40 Hr. Occupational MPC limit. —R Ce-137 content aprears %o be slightly
less than tkhe MPC limit of 1 x 104 uc/ml.

Waste Treatme:.t and Storage ~ R. . Forsman
A. Zenitration

Operation of the formaldehyde unit essentially duplicated pilot plant
experience producing an efficiency of 2.5 moles of acid destroyed per
mole of formaldehyde added to the IWW. Approximately 100 ppm of anti-
foem vere added to the IWW which was preheated to 98° C before entering
the reaction vessel at 6.5 flows where the temperature was maintained at
ok - 96° C. Continuous formaldehyde addition reduced the free acid
concentration of the IWW from 6.1 M to 0.66 M. The treated waste vas
maintained at 70° C to insure complete destruction of the formaldehyde.
Although the activity in the recovered acid had decreased by a factor
of 10, the Zr and Ru were sgtill approximately a factor of 10 above
normal plant recovered acid.

A severe leak on the IWW pump necessitated shutting down the unit orn
March 29.

B . A*F&I'm

To determine the reliability of the temperature twulbs used for measuring
underggound storage tank temreratares, one bulb was subjected to

3 x 10° v /hr from a Cobalt-60 source for 5 days with no deleteriois
effect Normal tank radiation readings have shown activity as high as
5x1 ’f'/hr.

Fission Product Recovery - W. C. &hmiﬂ.‘c

Strontium Recovery

Run series 58 was completed recovering arrroximately 200 kilocuries of
strontiam-90. Sentrifugation of the sulfate rrecipitatior at 72° = has
reduced the losses to ~ 10 and ~ 25 per cent for etrintium ani _g*:met‘nhm

respectively.

Run series 59 was initiated. Considerable diffiz.lty was encounered ixn
removing the pre-sulfate precipitation sollds from the centrifiuge bowl. The
TWW used for these runs was formaldehyde treated and the azldity was less
than 0.5 lbs/gallon. The cell Beckmans indicate there 1s a large increase -
in the amount of fission products precipitated in this low acid ZWW.
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. XI. Fission Product Purification - J. B. Kendall

Between March 22 and 24, the strontium lost by foaming in the strontium
product was reprocessed through the solvent extraction batteries. The run
vas conducted without incident until the product volume after citrate
destruction wvas reduced. At this time, the boll-up rate of the concen-
trator was allowed to greatly exceeld the capacity of the concentrator
tower, and this in turn caused a 50 per cent product loss to contaminated
vessels. Although analytical results of the accumulated rework from two
different tank samples showed between 165 and 200 kc of Sr-90 ia the feed,
only 110 ke of Sr-90 could be accounted for at the completion of the rum.
Since the ECW-TK-21, HAW-TK-69, and BOP-TK-6 material balance agreed with
each other, it appears that only 110 kc of Sr-90 were actually processed .
On this basis, the HAW and HCW losses were 1.0 and 2.5 per cent, respectively.
This HCW loss was combined with the HCP concentrator loss for reprocessing.
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Source Gallons Waste Tank
. OWW 101,318 102-A
Cell Cr. 5,288 105-A
FP 32,082 105 -A
W -0-
CW -0-
¥, IWW Flows
{None)
G¢. Tank Farm A
Waste Tank Boil-off, Gal/Min Temp. {°C)
101-A ) 2.2 148
102-A 1.2 ok
103-A 3 92
104-A 1.3 135
105-A 4.3 92
106-A 9.3 123

Feed Preparation - G. <. Raab

The first sodium thicsulfate flush of the AZ reactor azreared to be incomplete
by crane otservation. The flusk was repeated and considerable silver wes
removed cn “he second flush as the solution was very black. The A3 dissolver
syster fauiled to hold vacuum when reassemtled. A number of remote flanges
vere gasketed ard the dissolver air bleed Jumwper was replaced. The A3
&igsolver system still has only marginal vacuum and the In=cell filter indi-
caved higher than normal D/Py en irdication of eir leaksge inio the system.
The press of other crace work and startur have curtailed other work ou e
system. :

The dissolver and T7-326 nitric acid addition meters were calibreted with water.

When dissclver oﬁération was started tae coating waste did not Je® well %o
GS. A caustic flush has apparently freed the line,

Sclvent Extraction « 3. A. Nicholson

Rework of about 15 tons of uranium, recovered from the Il Column f1c0i [Fage

of this documert’ and 703 Flant sump wastes, was completed successiully Curiig
+he shutdown period. Instantaneous losses via the 2IW apd 2EW Stresms arresred
+o be negligible. However, analysis of the comcentrated waste accumulated
from the operation irdicated an average loss of about two rer cent. fonse=~
quertly, the waste was keld for hydrolysis and eventual rework. The s:lvert
used during the rework oreration was the same a8 that used during +he January
revork cperation. Tee urenium produced during tre rework orerstlion wae withis
silice gel treatment limits and below plutoni.m cortamingtion limits.
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Following the rework operation, all solvent-extraction columns, with the
exception of the IBX, IBS, 3A, and 3B Columns, were given caustic-tartaric
and nitric-oxalic decontamination flushes. The 2D and Z2E Columms were
flushed with hot carbona’te and hot nitric solutions following the decon-
tamination flushes. Also, following the decontamination flushes, the ICU
Concertrator was given a hydrazine flush in preparation for the special
hydrezine test planned for shortly after startup.

On April 24, preparations commenced for startup of the Solvent-Extraction
Systen.,

The Nertunium Recovery Package was started up under Phase II conditions on
April 15. After the system had "steadled out", transition to Phase Il was
made and the 3BN was diverted to the Neptunium Purification Cycle. Eowever,
only about 35 per cent of the neptunium which was in the system (o' Cell
Package) at shutdown appeared in Q Cell. The remainder ended ur distribused
among the Backcycle Waste System (3WB), the 3BW (in the IBXF Tank), and
v=Cell Package. The Neptunium Recovery Package was started up again under
Phase I conditions immediately before startup of the plant and all of the
Backcycle Waste was processed to remove the neptunium and, thus; eliminate
the possibility of excessive losses via the HAW Stream at startup. This
time; due to the excessive acidity in the system, the bulk of the neptunium
remainded with the organic rhase (3BW Stream).

Product Treatment - R. W. Lambert

A. Plutonium Purification - N-Cell

Following the plant shutdown on April 1, the N-Cell resin was given &

final strip and removed from the columns. Extensive flusking of the

columns was done to insure a complete removal of the old resin.

Maintenance items completed during the shutdown include:

1. Installation of new one-inch line from discharge of XAW Jet to
Lipe chase. This completed new routing from XAW jet to the %
side of L=Cell.

2. Removed old absorptometer box from hood.

3. Rerouted XSW line to XAW sample pot.

4, Reraired water edds to XAF pay heais.

5. Checkel feed screens anl torp<hat screens.

6. Flushed TK-N1 of resin residuals and extensively flushel TK-NE,
TK-NT7 and TK-I110.

T, Completed pormal checks and replacements of air cylinders.

The screen check revealed the XAF feed screen t¢ be rurtiured with resin
tightly packed ou the wrong side of the screen. This screen failure
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rrokably occurred at the very beginning of the February run period and
was responsible for the intermittent XAF pumpring rroblems encountered
duricg the run.

During the April shutdown, 42 cars {~ 19 ¥g) of Z-Plant iloz exchurge
product were concentruted in N-Cell. The rework lire from TX=19 te¢

TX-N¥1 was modified such that TK-19 was pumped Sirectly to tie N6 Corcerno
trator. In spite of rrevious flushing of YX-19, enough residusl activity
vas present to make the ccncentrated troicct slighily out-of-specificatioss.

Followirg mairterance work, a new batch of Permutit SR 20-40 mesh resiz
vas added to the unit and it was run~in pending startur of normal
processing .

Solvert Treatment ~ G. <. Raab

The degraded solvent in TK-R5 was used while processing the uranium rework
from TK-P2. Arter tke rework operation, the R5 solvent was spun through the
No. 2 Solvent System for three days with no apparent lmprovement in its
quality, sc this complete rework solvent inventory was pumped into I¥-RY for
future use during rework or disposal. Separations Chemistry samrles indicate
little kore of this solvent being recoverable as plant sclveat.

The solvent recovered fram T¥-Kl, which had been stored in TX-R8 since plant
startucz 1n February, was blended back into the regular No. 2 Solvent inventory
and butted with diluent. A strong reducing agert assoclated with this sclvern:
arparently killed all the permanganate in the solvent wash tank and res.itavt
Mnlo tended to autocatalize further reduction and gererally rlugged uy the
system, including the tanks in the G=Cell which receive R-Cell agueous waste.
An oxali: acid flush of TK-Rl, TX-F2, TR-2, TK~Gl, I~(2 and TX-i2 remorvel thae
MnCa. Iu order to expedite startup, a portion of the Xo. 2 Solvert inventory
was Jetted to TX-RE and T¥-R7 was butted with fresb solvent. The resuluing
inventory after spinning in R-Jell proved aczceptable for startuz . The sslient
ir TX-RS should te azceptable when blendel into the imventory in small tatcues.

Acid Recovery and Waste Concertration « R. W. Lartert

A, Titanium Tube Bunile

On April 11, the titanium tube bundle was pulled from EE-L, the Zackeycle
Corcentrator, and inspected from the canysr. greenhouse. The tundle was
heavily crudded, with “he area betweer the tubes at the tottom e=i of the
burdle compleely racked with solids., Tne shruud was also coated wita a
teavy layer of crui. The tubes at the upper end of the buzile were Cieur.
The sbroud rrevented seeing how high the crud extendel w: irts the tundlie., -

Om April 15, a flake sample of the solid crud was obtained and eent to the
Separations Chemistry labroatory. It was fcurd to be essertially insolible
in everything bat 30 rer cent hydrofluoris acld. While a comrlete chemical
anzlysis is not yet availahble, there are iriications that 1% contalus a
goxd portion of silica.
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B. F-Cell Acid Recovery

The reported results on four samples of A~10 {process condensate) wriv
soli:tion taken during the week of March 18, 1963 and run by Rediolcgical
Analysis are as follows:

{All results are in i c/ml)

Zotal Sr Sr-90 Zr=95 ~Kb-95 $8<137 Ru-103 Ru=106

1.6 214 41.1 8.6 1.09 x 105 7.0 x 10%
1.7 161 38.0 8.1 1.2 x 105 6.8 x 10
1.2 149 18.4 7.8 1.87 x 105 1.3 x 100
1.7 175 32.7 13.2  1.86 x 105 1.3 x 105

The occupational LO<hour MPC limit for Sr-90 is 1 x 10“‘6 pc/ml and for
Ca~137 18 1 x 104 pe/ml. Activity lsvels in F-Cell during the time

when these samples were taken were the lowest of any equilibrium operating
period since conversion to single-cycle.

Waste Treatment and Storage - R. C. Forsman

Efforts to obtain greater vacuum in TK's F15 and F16 by connecting the vessels
to the condenser vent system with a flexible Jumper were unsuccessful due to
2 severe leek in the Jjumper. After installation of the normal vessel vert
Jumper and replacement of an unrelisble thermohm in TK-F16, sugar treatment
of IWW commenced on April 17, 1963. Due to the limiting vessel vent vacuum
ard the low acid concentration in the feed, no efficiency or reaction time
data was obtaired. Approximately 4,500 lbe. of HNO3 were destroyed im two
tatches of waste by sugar addition.

Fission Product Recovery ~ W. C. Schmidt

A. Strontium Recovery

Luring the week of March 31 to April 6, run series 59 was corpleted
recovering approximately 100 kilocuries of strontium-90. The temrerat . ires
of the centrifugation of the sulfate preciritate was increused from 7% te
80° ¢ 4o further improve waste losses. Iaboratory anelyses indicase the
strontium losses to have increased from ~ 10 per cert t0 the old ~ 20 wr
cent. Since the IWW feed was low in ritric acid 7~ 0.5 lb/gal’ a=d gave
considerable difficulty in removing the precipitated cakes from +he
centrifuge, additional tests will be performed a2t 80° 7 to evaluate *+iis
process charnge. o

During the week of April 7 to April li4, the first two sulfate preciri-
tations of run series 60 was completed. The sulfate waste losses zontiuue
to te ~ 20 per cent although centrifugation was dome at 80° 5. Seneider-
eble idle time was encountered due to lack of feed snd evallability of
F18 for waste disposal. :
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During the week of April 15 to April 21, the third sulfate precipitation
of run series 60 was completed. This batch was centrifuged in two
portions due to excessively high radiation readings on the centrifuge.
Laboratory analyses indicate the waste loss for strontium was reduced
approximately a factor of two for the second batch. This phencmena is
possible due to longer digestion time at high temperatures; but analyses
of the other f£ission products in the same semple were low which indicated
a non-representative sample rather than low waste losses. Considerable
idle time was encountered due to lack of feed and availability of F18
for waste disposal.

During the week of April 22 to April 28, run series 60, which had only
3 sulfate precipita*ions due to lack of feed, was completed recovering
approximately 75 kilocuries of stromtium=90.

The oxalate cake (lead., cerium, and trivalent rare earths) was success-

fully slurried from the centrifuge with 160 gallons of water rather than
the regular 4 M nitric acid. This test will be repeated for future use

at B-Plant.

B. IWW Semple

During the week of April 7 to April 1k, apprbximately two hundred gallons
of uncentrifuged formaldehyde treated IWW was loaded into a cask for
shipment to HIQ. No process or equipment difficulties were encountered.

C. Promethium

Laboratory analyses of the centrifuged IWW, sulfate waste, ani carbonate
product semples of strontium series 58, 59, and 60 indicate the promethium
recovery to vary between 4O and 80 per cent. These same analyses give
Toor material balances for promethium whereas the associated fission
products material balances are within acceptable limits. This indicates
the methods and/or techniques for promethium analyses need investigation.

Fission Product Purification - <. R, Kendall

About 65 kilocuries of rework Sr-90 was processed through the sclvent extrac-
tion columns. Column operation was erratic because of periodic. plugging in
the FAW system. Altkough the EAW losses were negligible; the overall ZW
loss was about 8 per cent. The product from this run was combined with the
products from the preceding rework and vault crade rurs in IX-6,

A1l waste in the building was discarded /no rework remaining) ari limited
flushing operations were started. :

The JAPD-IZ-2 cask was loaded with 170 kilocuries of Sr-S0 and shirped to
CRNL on April 15.

XI. Miscellaneous = R. W. Lambert

A. Water Treatment

During the April shutdown; the recently irstalled No. 3 Anion Unit
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containing amberlite IR-45 weak base resin was preconditioned with sulfuric
acid and placed in service.

Also during the shutdown, the Nalco WER resin in the No. 2 Anion Unit was
replaced with Duolite A-308 intermediate base resin. Measurements indi-
cated a 15 per cent loss of WER resin since its installation in March of
1962. The No. 2 Unit was also pretreated and put into service.

 The No. 1 Unit was removed from service pending arrival of WGR resin and

plans are to make the resin change during the upcoming operating period.
Following this change, all three beds will contain a different tyre of
resin and in-service evaluation tests of the resin will be made to
determine their resistance to fouling.

Installation of equirment necessary to add KMnOl to the filter plant flash
mixer has been completed and treatment may begin when warranted by laboratory
or plant data.

E-Cell Sump

During the April shutdown, 7 f£t3 of 1 per cent boron, stainless steel Raschig
rings were added to the E-Cell sump.
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PIREX PRCOCESS PERFORMANCE S'MMAR:

FROM 0000 ON 42:5253 T0 2400 ON 5/5/63

Cepneral - 2. A. Nicholson

The plant was started up at 3.0 nominal CF on April 25 with EAF on at 0710
and "hot" feed commencing at 1615. However, a suspected leak in the HS
Column was verified on April 26 and the plant was shut down ox April 27 after
recycling about ten toms of "cold" feed to purge plutonium and activity from
the system.

Performance Tata - L. C. Leyson

A. Solvent Extraction Performance by Cycles {Iypical)

{None - Shutdown)

‘B, TFroduction

1. EAF Prccessed = 32.1 T

2, U Production 9.6 T

]

3. Np Production - 49.9 ¥g

4, M Production = <0-
¢. “wverall loss _
% cf
“nits Total Predustion
1. ¥ 595 #
2' I’»‘: 172 (:‘I'.
X6 Jal
4. Solvent -0-
D. Rework
% of
Units Total Froduction
1. © 16.5 T (in E6 for startup)
2., Pu 3459 k

‘ {39,509 - Thra NeJell,



- DECI@HED 1612

. E. Volumes to UGS, Jal/Ton

Source Gallcms' Waste Tank
oWW 52,087 101-A
Jell 2r. 38,027 105 =i
P 12,555 105-A
W ~ 9,630 106-EX
F. IWW Elows
{Nore)
G. Tank Farm
Waste Tank Eoil-Off, Gal/Min memp ., = °C (Zalb)
101-A 2.2 147
102-A 1.2 92
103-A 0.3 88
104 -A 1.3 137
105 -A 4.8 92
106-A 9.3 124

IIT. Flowsheet - . A. Nicholson

. The Solvent-Ixtraction. System was gtarted .p under the same flowshee! 1o
effect at shutdown oa April 1, wite the following exceptions:

{a} The 24X flow vas let+ off until & significant concentration appeared
ir tte ZAW Stream.

‘v; The 2A folumn was started up at a frequercy of Sh rather tren 79 cy:les
per minate.

{¢) Kitric acil of about seven molar concentratlion was substituteid for the
reg:lar 3Wg Stream at startup .

{4} “n April 25, the syntnetic 3Wi was rerluced by process Wi

{ej n April 23, the 23 pulse frequency was inzrewsed from e to 79 cycles
ver minute.

if o April 25 trarsitior. from Thase I S frase -= was completsd in the
Qez~uniom Recovery Jycleo

2
.

Solvent Extraction - G. A. Nicholson

Startup of the plant was accomplished with mirimal diffi-ulty. ihe activity
of the First Tycle product streams was atout three-fold above normel, however,
in gpite of high solvent gaturation in the HA Tolumrn walcrn caased exzessive

. AW losses. Performance of the Tinal Plutonium and ¥irsl Traziva Gycles
appeared to be very good during the short period they were crerating.



DEC*FIED | 76912

A severe gamme burst occurred during the shutdown when the EA and #S inter-
faces were disrlaced to the IBXF Tank. The organic was displaced from t:re
EA and 7S Columns and the columns vere emptied at shutdown. The Fartition
Columrs and the Final Plutonium and Final Cranium Cycles were shutdown at
equilibrium, ' ‘

The original ;lan at shutdown was to recover the cartridge from the fallal
48 Column and install it in the new column. However, inspection revealed
the top support “spilder' to be loose from the cartridge proper. The
cartridge commenced to fall apart when an attempt was made to pull it by
means of one of the tie rods, so it was left in the column.

After the spare IS Column was installed, the EA carmridgelwas ingprected.,
inspection revealed it also to be no longer intect. The top suprort
spider was broksn and an attempt to remove the cartridge resulted in about

one~third of the plates falling back into the columnu., After an attem.t to
"#ish" the plates out proved unfruitful, the HA Col.mn was removed and
replaced with the spare.

At the end of the report period, both columns were installed ard prelimi.-
nary steps were again underway for startup of the plant.

Product Treatment

A,

Plutorium Purification - N-Cell - R. W. Lambert

On April 30, following the plant shutdown on April 27, rework opera=~
tions were started in N-Cell using a ferrous sulfamate valence &d st
ment ster. Twenty-one kgs of plutonium were reworked witk aprroximately

. 10 per cent being lost to the backeycle via XAW losses and I¥-19 heels.

Analyses of the rework material showed & 30 per cent tc¢ LO per cert
Pu-V1 content reflecting a long ccncentrator holdup time and coly four
days log storage time before belng reworked.

Neptunium Purificstlon - S. M. Nielson

At 1158 or April 14, the first "hot" 3EN from J-Cell Package was rezelred
in Q-Cell. The 3BN flow ran continuously until 2145 at esserntially flowe
sheet value of 0.5 grm. The concentrated material, collected irn lauk Q3.
wagl.72 g/l in neptunium. Tne total amount was aprroximately half that
needed t5 consgtitute ore batch. During the subsequent lorn exr-ange 8TelS,
the flow rates averaged at the specified flowsneet ralues. The eclictil-
latZon monitor, SM-Q%, and the Qb line sampler were inoperztle uitil

“he elusior s%en, yreventing the waste streams leaving ithe lon Extradge
Colamn T-Ql.

On April 17, the Resin Pretrea‘ment step was run witn the flow golcog o
Tank Q5 instead of Q3. This was done to keep from diluiing the feed
any further. The feed in Tank Q3 was butted with ferrous sulramate and
hydrazine. The ferrous sulfamate concentration was four-fold Ligher
than specificaticns due to a bad valve.

The Resin Loading step was started on April 18. A ssmple of tne loading
waste in Tank Q5, taken when the loading stepr was completed on April 16,
showed a loss of 1.t per cent during tne loading step.
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The Plutonium Scrub was made on April 22 using T column volumes of' scrub
instead of the regular 20 because of the low plutonium content in the
feed., The total loss measured on completion of the Flutonium Scrub ster
wvas 3.7 per cent., The high loss is believed to be due to erratic flows
during the Loading and Plutonium Scrub steps resulting from a faulty
flowmeter.

The Fission Product Scrub was started on April 23 and completel on
April 24. The Fluoride Scrub was campleted on April 25.

Elution began on April 25. On April 26, after a total of 65 .6 liters
had been passed through the Ion Exchange Column T-Q4, the scintillation
monitor, SM-Q4, on the effluent stream showed an increase in gamma count
at the 0.1l mev level. The total counts per minute reached 27,200.
The product stream was switched from Tank Q3 to Q6. After 0.60 column
volume had been collected, the gamma monitor decreased rapidly.
Purther elution, routed to Q3, showed that the resin was unloaded. A
sample of the Q5 Fission Product wash was analyzed and it was found
that 90 per cent of the neptunium was stripped fram the column during
the step. A check of the Fission Product Scrub make-ur showed that the
ENO; concentration was 5.0 M rather than 7.0 M. This is believed to be
the reason for the loss.

On April 29, the E-Q2 Concentrator was started and the material concen-
trated. During the concentration step, the weight factor in E-Q2 was
inadvertently allowed to get too low and the concentrator underflow
lines became plugged. The plug appeared to be on both sides of the
underflov Jet. By using steam connected to a drain valve on the over-
flow line inside the maintenance hood, the plug was broken. The plug
is believed to have been caused by the ANN that was in the Fissiox
Product Scrub waste.

On May 3, the feed was butted to 0.1 M hydrazine and ferrcus s.lfamate.
The Resin Pretreatment step was run and the Resin Loeding ster compilietsl,
A sample of the Q5 Waste Tank showed that only 0,17 per cent of the
neptunium had been lost during loadirg.

Solvent Trestment « G. J. Raab

The No. 1 Solvent System asctivity level was 1.33 x 103 and 1l.32 x 103 ;10,"

-gallon ZrNb and Ru respectively after "hot" plart startur and continued at

about this lewvel during the short plant operatiag pericd. However; when
the plant was shutdown, the orgaric inventoz-{ was spun througn the wash
system and the level reached %.82 x 102 and 4.97 x 102 pc/gallon.

The No. 2 Solvent System demonsirated notable cleanup while processing
cold uranfum at plant startup. The plutonium retention {Haressed Trom
2.3% x 10° to 9.69 x 106, This is possibly due to acid and uranium contact
in the 2D Column or more complete turnover through the solvent wash system.

Miscellaneous - R. W. Lambert

A. Crib Flows

On May 2, the fractionator tail water was diverted from the Chemical

Sewer to the A-9 Crib.




b,

D:‘:‘CLW!ED —

Water Treatment - R. W, Lambert

Based on permanganate demand tests run by the Purex lLaboratory, the

chemical oxygen demand of the sanitary water increased from an average
of about 0.6 ppm to about 1.1 ppmw about April 12. The demand remained
constant at the 1.l ppm level up through the end of the report pericd.

Analyses for mangsnese has shown the sanitary water to contain routinely
less tran 0,004 ppm. '
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—istribution:
1 - JF Beaulieu
2 - WS Frank
3 - OF Hill
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"REX PROESS FERFCRMANIE SUMMARY
FROM 0000 OF 5/6/63 =0 2.00 oK 5/12/63

General - 3. A. Nicholson

Normal processing was restmed on May 6 with the ¥AF on at about 1100 at a
nominal 3.0 C.F. Frocessing of "hot" feed was commenced at 2000. The rate
was increased to a nominal 3.6 ‘actnal 3.8 ¢.JF.) on May 7 after the process
gtabilized and equirment operapility was established. Commencing on May 8,
a batch of fresh iIWW, representing the high ZAW losses incurred during both
the April 25 and the May € startups, was successfully reworked through the
Solvert-Extraction System.

Performsrnce Data - D, . leyson

A. Solvent-Extractior Performance by Jycles [Typical:

Gamma 47 % Recycle 4 Loss Np Accum.
T E I oz BB
Firset 3.7 3.3 : .013 03 5.0 13.0%
Yinal 3.1 3.6 5.9 A4 .002 2.5 -35 0%
—orn Exck. ) 1.0 2
Dverall 6.5 78 5.3 6.6 015 .03
B. Producticn
1. ZAF = 194,27
2., " Proauetiorn = 173.5 T
3. Fu Frodustiorn = 88.7 Xg
L, Xp Production = -0-
. 2verall loss
% of
“nits zotal Predaction
1. . 1,085 b 0.37
2. Pu ) 402 JIr CWM5
. Np, FlA, T18 L=
X5 21
h’ . EOlvent 3’ 225 2 02

#~ncludes ~ 500 units ir Q-Jell but does not inclade ~ 500 units in Rework System.
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T . Rework
% of
Juits Total Production
1, @ 3.9 7 2.6
2. Pu 4.0 Xg 9.0
E. Tolumes to 33, 3al/Ton
Source Gal[ﬁon Waste Tank
SWW 222 101-A
D T 105-A
WW 10 105-A
P Q=
CW 300 106-EX
F. 2WW Plows
7.1 Avg. T23 Corc. = 5.T M
. Tank Farm
Waste Tazk  Zoil-off, Jal/Min Temp. {°C
101-A 2.2 147
102-A 1.2 166
103-A 0.3 102
104 -4 1.3 137
103=A C b gl
105-4 9.3 268

*==. Flowsheet = 3. A. Nicholson

‘a) The plant was started . urder the same flowsheet conditions in effect
at shutdowr, except for the following:

{1} The 2A Tcl.mr was started et a freqaency of 69 ratker than 389
zycles per minutes.

L4

~he OLF was routed o the "I-ell Package” following a flood in
tre T Tslume at startp, whilch was iaitiated by a temporary loss
of pulee.

.“),

'3 The 2AY was mairtalnel al a reiiced rate .ntil 2AW loss was up to
tre rermal cca*rol level.

;o ‘L The EA Jolimn was sSurtei &+ a frequersy of 7h rather than 58 cycles
per minite .

% . N . .oy - .
Jth e May 6, tne T& 3:ilse frequency was increased to 76 cysles per minate.
T+ was firtrer ircreassed +o 7% aycles zer minute on May 7.
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{e) Cn May 7, the 2FP Stream was routed to the Flutonlium Anion Exchange Cycle.
The 2BX composition was adjusted accordingly.

(d; On May 8, rework of IWW commenced with a 150~-gallorn addition to a batch
of JAF. After skipping a batch, rework continued at a rate of about
300 gellons per batch of BEAF. .

(e) On May 8, the Meptunium Recovery C"ycle was started under Fhase II con-
ditions at about one<half the normal rates. On May 9, transition from
Phase I 4c Phase I conditions was mede.

(f) Cu May G, the EA pulse frequency was recuced from 78 to 71 cycles per
minute and the HAPF rate was reduced by sbout 25 per cent temporarily to
dissipate a flood in the column. The frequency was increased back to
75 cycles per minute on May 10,

{g) C(n May 8, the ICX-H20 and 2EX-Hpl control instruments were determined
to bte malfunctioning and the flow retes were ten to twenty per cent
high.

{h) On May 11, the IEX pulse frequency was reduced from 5% to 51 cycles per
minute. It was.increased back to 54 cycles per minute on May 12.

Feed Prewaration - G. J. Raab

Dissolvers were started on May 7. The first two batches of coating weste
Jetted to UGS with difficulty. A 25 per cent caustic flush, plus continued
use arp=ars to have removed the solids from the low spot in the line.
Dissolver A3 still has subnormal vacuam; during vigorous reaction, low
vacuum cuts off the cell air bleed. I13]1 emission was 0.44 curies for the
week. Cooling time of the metal was 125 to 172 days. The HAYT has been
dflute (3.25 to 3.4 pounds uranium/gallon), undoubtedly due to insufficient
compensation in make-ur calculation for the IWW rework.

Solvent Extraction - 3. A. Nicholson

After initisl startup at 3.0 C.JF., performance of the Solvent-Extraction
System was excellent. Decontamination performence of all cycles was back
up to the high levels experiernced approximately six montks ago. As the
processing rate was increased, however, the First Tycle L .7. dropped off
about two=fold. Also, the ruthernium activity in the Flrst Cycle product
streams increzsed by about five-fold. Except for temporary losses at
startiy, the losses via the BHAW Stream have been very good, averaging less
than 0.05 rer cent. T-e WW which was segregatel after startup was reworked
withoat any problem. Indeed, a gereral improvement in botk actlvity and
losses was experienced during the rework operatior, in spite of an approxi-
mate two-fold increase in activity of the BAF Stream. The instability in
the HA Jclumn, experienced on May 9, was due partly to erratic EAF flow
and partly ‘o erratic (cycling) 3SR flow caused by faulty controls systems.
JOperation of the I7 Column at the current rates (~ 3% T/D in the First
Jycle Cclumns) has been at absolute maxirum capacity. The losses via the
ZCW have generally been near or below the analytical detection 1imit, but
tze I0X flow has been high and the column has been slightly unstable.
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Performance of the Final Plutonium Cycle has been excellent; with typlcal
D.F.'s in excess of 2000. Losses to the Backcycle Waste System have been
maintained slightly higher than normal, but well under control.

Performance of the Final Uranium Cycle has alsc been very good, with typical
D.JF.'s about 1500. The rlutonium activity in *the final product has been
vell under limits - generally sbout 3 to 5 ppb -~ in spite of any increase

in cerryover in the IBU Stream toward the end of the report period. The
increase in ruthenium contamination in the First Cycle product (IBU) stream
vas reflected in high acitivity in the final product also. The Zr-Nt
activity in the final product also showed an Iincreasing trend toward the
last of the report perliod, and silica gel treatment was required for ten
batches of product.

The Neptunium Recovery Cycle was started up on May 8 under Phase II flow-
sheet conditions, but at one-half the normel Phase IZ retes. On May 10,
transition to Phase I conditions was made. Neptunium a«cumulation in the
rlant since startup has appeared to be below normal, but addition of rework
material and the general unsteady conditions irn the plant since startup make

~an accurate estimate of the inventory extremely difficult.

Product rreatment

A. Plutonium Purification -~ N-Cell - R. W. Lambert

Operation of N-Cell during the report period was good with no evidence
of pushing problems. Three batches of out-of-specification product
vere produced during a period when no fluoride was being added and a
slight gamma bump reached N-Cell via the 2BP Stream.

B, Silica Cel - R. W. lambert
The Silica (el Unit was shut down for regenerstion on May 12.

C. Neptunium Purification -~ S. M. Nielson

The second purification of the first batch of "hot" material contirued
during the report period. Due to the high efficiency of the J-Cell
Package, the plutonium content of the feed was low and no Plutonium
Scrub was made. The Fission Product Scrub was started on May 6 and
was cowpleted on May 7. A sample of the waste from the Fission Product
Scrub showed a 4.8 per cent neptunium loss during this step. The high
loss to the backcycle system 1s believed to te due to fast and erratic
flow rates caused by the faulty flowmeter.

On May 8, the Fluoride Scrab was completed and the Zlution Step started.
On May 9, after a total of 2.6 column volumes of elutant, the SM-Qh
Scintillation Monitor indicated that the neptinium was eluting. The
gamma count reached a peak of ~ 42,000 ¢/m et ~ .09 mev. The product
stream was switched to Tank Q6 and a total of 0.70 column volumes was
collected when the gamma count begen to decrease ragidly. Further
elution to Tank Q3 of 0.95 column volumes showed that the resin was
unloaded. A total of 83 per cent of the orizinal feed was collected

in the Q6 product tank.
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Analysis of the collected product was within shipping specifications
except for concentration which was a factor of 2.3 low. Since the feed
consisted of only half a batch, this low concentration was expected.

The following shows the D.F.'s achieved:

Zr-Nb#* 767
Ru* 13.0
Py 1.6
U 1 590

*Baged on uc/gr Np
*¥Eaged on gr/gr Np

During this run, the scintillationmonitor exceeded expectations and
proved to be excellent as a primary process control instrument. It was
especially helpful in determining the point at which to switch from the
Forecut to the Product Elution Step. The Resin Probe that indicates
resin level in the column operates well and also gives an added service
in that it indicates when the column 1s gassing.

VII. Solvent Treatment - G. J. Raab

The Noé 1 Solvent System activity level was in the order of 3 x 102 and

3 x10 uc/gallon Zr-Nb and Ru, respectively, from startup to May 8. On
May 8, day shift IWW rework was started. The solvent activity rose to

1.23 x 103 and 2.2 x 103 uc/gallon Zr-Nb and Ru by graveyard May 9. The
solvent activity has remained at about this level for the remainder of the
period. The frequency of wash solution change was increased 30 per cent,
but failed to improve the solvent quality. Excessive solvent loss

(3,226 gallons) were also noted during the period. The losses may have been
caused by increased solvent washing and instability of the IC Column.

The No. 2 Solvent System has been losing the normal 150 to 200 gallons per
day to the No. 1 System in wash solutions. The plutonium retention for the
No. 2 Salvent was 5.177 as of May 9.

An attempt was made to bleed the organic now stored in Tank R8 back into
the system via a line between the Tank RS and Tank Rl samplers as no route
now exists between these tanks. No appreciable volume has been transferred
via this route due to unknown difficulties. Fresh solvent {~ 1000 gallons)
has been added to Tank Rl to hold the inventory at operating level. '

VIIT. Acld Recovery and Waste Concentration - R. W. lLamtert

F-Cell Acid Recovery

During the report period, activity levels climbed continuously and by the
end of the period, the Zr-Nb level was near the February-March run reriod
equilibrium value while the ruthenium was a factor of three above the lowest
equilibrium value of the past run. Operation of the system was samewhat
nonstandard because of heavy IWW rework which essentially doubled the salt
and activity level of the HAW.
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Fission Product Recovery « W. C. Schmidt

Special process test runs were started May 1l for recovery of Cs-137 and
Tc-99 from 103-C supernatants and May 12 for recovery of a cerium-rare earth
fraction from current IWW solution.

Miscellaneous -~ R. W. Lambert

A.

Cribs

After diverting the fractionator tail water to the A9 Crib on May 2, the
crib liquid level rose steadily and by the end of the report perilod,
reached 26 inches. The water flow to the barometric condenser was cut
from about 550 gpm to 450 gpm, with a corresponding temperature rise

to 45° C in an effort to relieve the crib.

Water Treatment

The demineralizer units were started up using only the No. 2 and No. 3
Anion Units in conjunction with the two normal cation units. The No. 1
Anion Unit was held out of service pending replacement of the resin.

The new resins in the No. 2 and No. 3 Anion Units demonstrated excellent
capacity with no sulfate breakthrough after processing approximately
300,000 gallons of water. '
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PIUREX PROCESS PERFCRMANGE SUMMARY
FROM 0000 ON 5/13/63 T 2k00 ON 5/19/63

I. General - G. A. Nicholson

The plant was maintained at a nominal 3.6 (actual 3.7) CF during the report
geriod. Rework of IWW was concluded on May 14 and rework of hydrolyzed
waste (F8) solution commenced on May 16. The plant was shut down at equili-
brium for about five hours on May 15 and the 2D Column was emptied for
replacement of the 20F Puwp.

~. FPerformance Data - D. C. Leyson

A. Solvent Extraction Performance by Cycles (Typical)

, Gamma dF % Recycle % Loss Np Accum.
T m U B [ b &
First 3.6 3.5 .003 .025 4.0 13%
Fiml 302 3.2 6.5 h -7 .002 h’oo lobf:% *
Jon Exch. 1.3 0.07
Overall 6.8 8.0 6.5 4.8 005 .025 8.0 117%
E. FProduction
1. HAF = 205.9 T
2, 1 Production = 209.3 T
3. Pu Production = .126.6 Kg.
4., Np Production = «0-
. Z2verall loss ,
% of
hits Total Production
1. O 1 038 # .25
2. Pu 327 26
3. Np, F16, Fi8 26 . 5.6 )Based on virgin
K6 12 2.6 {in-put
4, Solvent 1 655 A2 0

*Tncludes ~ 400 units back into Process thru Rework System.
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Revork
% of
Units Total Production
1. U 1 250 # 0.3 -
2. Pu 2 814 2.2
3. Np 400 87 !Besed on virgin
in-put)
Volumes to UGS, Gal[Ton
Source Gal[".’.‘on Waste Tank
oww T7 . 101-A
" 171 | 102=-A
CD 37 105-A
FP . 86 105=A
IWw T 105-A
cw 300 106-BX
IWW Flows
T.5 Ave . HNO3 Conc. - 5.3 M
Tank Farm
Waste Tank Boil-off, Gal/Min Temp. (°C}
101-A 2.2 146
102-A 1.2 122
103-A 0.3 : 93
0k-A 1.3 137
106-A 9.3 299

Flowsheet - G. A. Nicholson

(a)

(b)

(c)

(d)

(e)

On May 13, the 20F-ferrous sulfamate rate was reduced from 0.22 to 0.19
flows. It was further reduced to 0.16 flows on May 19.

On May 13, a check indicated the 2EX-Ho0 flow contrclller to be mal-
functioning and the flow rate to be about 20 per cent high. The rate
was reduced back to normal.

Cn May 14, e check indicated the HSS-HpO flow comtroller to be incorrect
and the rate was 26.4 rather than the normal 50 flows. It was increased
back to 45 flows on May 16.

On May 14, the ICX-HpO was reduced from 485 to 465 flows. it was further
reduced to 424 flows on May 15 and to 40O flows on May 16. :

On May 15, the HA pulse frequency was reduced from 78 to 73 cycles rper
minute. It was increased back to 77 cycles per minute on May 16.
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On May 19, it was reduced to 68 cycles per minute, then increased back
to 73 cycles per minute. )

(£) On May 16, the ICX temperature was increased from 66 to 68° C. It was
further increased to T0® C on May 18.

(g) On May 18, NoH), flow was started to the ICU Concentrator et 0.29 flows
of 2.2 M solution.

(n) On May 18, transition from Phase I to Phase II was completed in the
Neptunium Recovery Cycle.

(1) On May 18, recovered acid from the UO3 Plant was substituted for fresh
HNO3 in the 2DF-HNO3 Stream..

Feed Pi'eparation -~ G. J. Raab

Dissolver production hHas started to fall behind plant rates. The main delay
has been charging dissolvers. The cooling time of the metal was 121 to 179
days. The I13] emission was 0.68 curies for the week. Rework of IWW was
campleted on May 14, Rework of hydrolyzed sump wastes via "X-F8 to TK=D5
(Metal Solution Semple Tank)jwas started May 16.

Solvent Extraction - G. A. Nicholson

Performance of the Solvent-Extraction System remained at the same high level
as during the previous report period with respect to both decontaminatio: and
vaste losses. Waste losses during the report period were typically less than
0.03 per cent. Activity of the First Cycle uranium product stream showed an
upward trend - about a two-fold increase - during the report rericd., while
the activity of the plutonium product stream increased only about 50 per cent,
The activity of both estreams took a sharp drop when rework of hydrolyzed waste
solution was started, but commenced increasing almost immediately. The
general decrease in decontamination performance of the ¥irst Cycle was attri-
buted to the continmuing difficulty with the HS Jolumn Interface Controller
and the resulting erratic HSR floW. Ruthenium conteminstion in the 2L S Stream
decreased markedly about the middle of the report period. When the khydrazine
flow was started to the ICU Concentrator, a mild ruthenium burst occurred,

but rapidly dissipated.

Performance of the remainder of the Solvent-Extraction System has been
excellent. Decontamination factors in the Final Flutonium Cycle have in-
creased from about 2000 at the beginning to about 5000 at the end of tne
report period, coincident with a general decrease in losses to the Fackcycle
Waste System. Performance of the Final Uraniim Cycle has remained fairly
constant with decontamination factors typically 2000. PFlutonium contamirs-
tion in the final product, except for two brief excursions, has shown a
steady downward trend. A process test of the effects on process rerformance
of the substitution of hydrazine for ferrous sulfamate t0 reiuce the residual
Plutonium in the 2DF Stream was initiated on May 18. 7The hydrazine is added
to the ICY Concentrator to provide sufficlent digestion time for complete
reduction of the plutonium. Results so far show no adverse effects on Firal
Uranium Cycle performance. To the contrary, preliminsry indications are that
both plutonium and ruthenium decontamination may be improved.
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Performance of the Nertunium Recovery Cycle has been excellent. After minor
adjustments in rates at the beginning of the report period, accumulation in
the system was rapid and the transition was maede to Fhase II on May 18 with
an estimated 1500 units "captured” . Transition to Phase II was smooth,
except for persistant mild flooding in the 3A Scrub Section. This was
alleviated by a 15 per cent reduction in the pulse frequency.

Decontamination performance during Phase Il was normal and by the end of the
report period, the product was within specifications for transfer to the
Purification Cycle. Plutonium contamination in the product {3BX) stream was
reduced to a non-detectable level. Losses to the Backcycle Waste System
during the Phase II operation were negligible.

VI. Product Treatment

A. Plutonium Purification - N-Cell - R. W. Lambert

Operation of the lon exchange unit, N-Cell, continued satisfactorily
during the report period. By the end of the period; however, there
were scme indications of the resin deteriorating as the push pressure
necessary for good resin movement increased to 40O 1bs.

B. Uranium Silica (iel - R. W. Lambert

On May 15, regeneration of the Silics Gel units was completed and normal
treatment of uraniur started.

C. UNeptunium Purification -~ S. M. Nielson

Suring the report period, the product collected from the first Neptunium
Purification run was concentrated from 17.7 g/l to bk .8 g/l. This was
accomplisted by heating the solution to 94° C and air sparging at 0.5 cfm
with Tank Q5 vent vacuum at 10 inches of water. A material balance showed
no product loss during the operation. '

The faulty flowmeter in the T-Q4 Column feed line was removed and a new
one prerpared for rerlacement. Plans were made to place a temporary
sampler in the T-Qhk outlet line inside the maintenance hood for use
during the first few hot runs. '

VII. Solvent Zreatment - G. J. Raab

The No. 1 Solvent System activity level was 1.40 x 103 end 3.47 x 103 *:g/gal
Zr-Nb and_Ru, resrectively at the beginning of the period and 6.75 x 10¢ and
1.86 x lO3 Zr-Nt and Ku by the end of the period. The activity level dropped
suddenly to “he lower level upon completion of IWW rework. The flowsheet
vash solution change schedule was restored on May 17. In order to have space
to butt the fresh sclvent in the Make-upr Tank, 315 gzllons of L6% TP solvent
vas added to +he YNo. 1 System. Solvent losses have been normal.

The No. 2 Solvent System Fu rétention value was 1.67 x 107 as of May 16. The
Ru activity was 4O uc/gal, about two-folds higher then normal. Additioms
totaling 4,432 gallons of fresh solvent were made to the system during the
week. The transfer of the solvent from TX-R8 to TX-Rl via the samplers was

unsuccessful .
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Acii Rezovery snd Waste Toncentration - R. W. Lambert

F-Jell Acid Recovery

During the report period, P-Tell rutheniim activity levels reached two
equilitrium pleteaus, cne representing conditioms during “WW rework snd
one representing conditions during F8 rework. The Ku activity in beth the
AAA Acid epd the AAD Overheads was 50% higher during the FS rework period.
The activity level durizg the TWW rework was az estimated factor of two
tigher thar. during pericds of plant operation with no rework.

Zirconim=-nistiam activity in the AAA Acid fell slightly after the trangl-
tion from WW rework tc I3 rewgrk but toth levels remained near ‘he expecied
normal concentration of 1 x 10% ug/gsl.

Waste Treatment and Storsge ~ R. . Forsman

A. Denitration

Tenitration of the first IWW batch after extensive rework cperations
during the first few days of startup difficulties was unsuccessful.
ithough no excessive pressures were encountered, severe foaming in
. *he heaction Vessel, TK-I'l5, prevented reasonable sugar sdiition rates.
A secozd TWW batch treated in TK-F16 did not indicate foaming; however,
the avallatile time limited the nitric destruction to & final free sacld
concentration of 3.4 M vs. initial 6.8 M concentratior.

Contiruous denitration with formaldehyde wes limited %o arproximately
30% rormal rates due to apparent foaming ir the reacior. Incressing
Me antitosm retes a fector of 4 did not reduce foaming nor did
semperature rediictions in the preheater snd reactor reduce foaming.

4 formaldehyde pumy leak necessitated shuticwn of the unit 2 May 193
nowever, WW tlow was continued to flush the reaclor of yossikle
solvent prodacts resultiug from trhe extersive rework opereticons whickh
may have caused the fosming protlems.

E. A<Tank Farm

Since tre argezic wash waste [ WW; rate is greater then individusl

+tgnk »oil=0if rutes, frequent routing changes are nezessary to talance
1iquid levels and Y™ conceatration in Tarnks 101, 102 and 104, Treres
tore, MW was routed 1o Tank 102 on May 17, then routed wack o lank 101
on May 20.

Avvarent tempersire excursions ir Tanks 102 and 104 unecessitated
immediate water 2ilation and incresased air to circulators. The bulb
tempera’axe lv Tenk 102 increased from ~ 95° I to ~ 172° I, while tre
thermcocuple whish is 20 feet away did not chenge. 4 new temperature
b:lb in-Tark 102 indlcated the temperatire to be apor: 120° (. Although
the temersture bulb and alac & new bilb exchanged o confirm realiirgs
in Tank 106 showed no temperature changes, the thermocougple temperat.ures
increased tfrom 140° ¢ at 4 inches from tank bottom to 310° o while tre
thermormw 12 inches from tank bottom increased from 145° C to 220° .
Both thermecouple temperatures are decreasing since water dilution ard
increased cirzulation. The sodium molarity at the time of temperature
incresses vere ~ 9.3 I in Zank 102 ard ~ 7.3 M in Tank 106.
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Fission Product Recovery

A. Cerium-Rare Earth Recovery - W. . Schmidt

The cerium and trivalent rare earths in aprroximately 5,800 gallens of
centriruged IWW in three separate vatches was precipitated with sulfate
jor. No lead was used a co-precipitant. Waste Losses were approximately
29, 23, and 63 per cent for promethium, ceriun and strontium, respectively.
~he separation of the cerium avd rare earths from strontium by an Oxalate
precipitation is ir progress. .

B. Cesim Recovery - W. . Schmidt

Three of the four ST casks hs™e teen losded with cesium. Feed temperatures
are betweer 70 - 75° I and the casks loaded to the beginning of break-
through. Preliminary data indicates that each cask will hold approximately
45 kilocuries of cesium. A spare STT cask losded with TRA LOl-A Amberlite .
resir was connected in series with the cesium casks for recovery of
technetium and is described velow.

C. Technetium and Antimony Recovery -~ J. 5. Kendall

An &% containing about 55 cubic feet of 20 - 50 mesh Amberlite 4Ol resin
in the nitrate form was connected downstream of the cesi:m casks in order
tc adsorb technetium. The technetium cask plugged after processing about
6,000 gallons of Tank 103 supernate. The cask was unplugged but plugged
again after processing about 1,000 gallons. The cask was again unplu.gged
but tlugged again after processing about 500 gallons. By this time, the
four cesium casks were loaded and the technetlum loading was terminated.
+er washing the technetium cask with water, radiation readings were

quite low. Flans are underway to remove and inspect the middle leg of
the technetium cask to see if the screened portion of this leg is plugged.

Altnough snalytical data are incomplete, it appears thai the technetium
was poorly absorbed. The technetium loss was generally 30 - 50%, with
occasional losses as Ligh as 90% reported. in addi+ion to technetium,

the path of St-125 was followecl. Agein the analytical data are incomrlete,
but the Sb=125 concentratlion is about 50-fold velow the theoretical value,
irdicating a large fractior must be assoclated with the tank farm sl.dge.
About 30 per cent of the Sb-125 was spparently absorted, but it is not
krown at present whether it was ebsorbed on the Decalso or the Amberlite.

Miscelleneous = R. W. rambert

aribs

The ligquid level ir the A9 Urib continued to increase during the rejort
pericd. iz May 19, when the level in one riser reached L2 inches, the blank
to the chemizal sewer lire wes removed aund the fre tionator tall water
allovwed to flow to both the A9 Jrib ani <he Purex Swamp . Tre aiviuslon ot Tlow
between the +wo has nct been firmly estatlished.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 5/20/63 TO 2400 ON 5/26/6

General - G. A. Nicholson

Following a severe upset early on May 20, the Solvent Extraction System
was shut down at equilibrium to empty the uranium concentrators and recycle
their contents back through the system. The plant was started up at a
nominal 3.3 CF on May 21 after a 12-hour shutdown. The rate was increased
to a nominal 3.6 (actual 3.6) CF on May 22 and maintained at that level for
the remainder of the report period. Rework of hydrolyzed waste (TX-F8)
solution was terminated on May 20.

Performance Data - D. C. Leyson

A. Solvent Extraction Performance b cles ical

Gamma dF % Recycle _% Loss Np Accum.
T B i Pu T R &
First 3.5 R.2 002 .04 10% - 1064
Final 3.1 3.8 6.8 5.4 .002 3 + L7
Jon Exch. 1.2 : 0.2
Overall 6.6 7.2 6.8 5.6 00k .04  13% - 5%

B. Production

1. BHAF = 161.7T
2. U Production = 160.1L T
3. Pu Production = 76.6 Kg.
L. Np Production = 0=
C. Overall Loss-
% of
Units Total Production

1. U 1 G4T# 0.51
2. Pu 363 0.7
3. Np, F16, F18 139 31.0

K6 10 2.2
4. Solvent 383 Gal. .03
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D. Rework
% of
Units Total Production
1. U 275 T 17.1%
2. Pu 16 Kg. 21.0
E. Volumes to UGS, Gal['l‘on
Source Gal[Ton Waste Tank
oww 271 101-A
cD 58 105-A
FP ' 128 105-A
IWW 81 105-A
cw 300 106-BX
F. IWW Flows
605 AVQ . HNO3 Conc « = 5 t9 .1.4.
G. Tank Farm
Waste Tank Boil-off, Gal Temp. (°C
101-A 2.2 145
102-A 1.2 126
104-A 1.3 137
105-A 4.8 92
106-A 9.3 280

I1I. Flowsheet

(a) On May 20, the HA pulse frequency was reduced from 73 to 51 cycles
per minute in several adjustments. .

(b) On May 20, "cold" uranium from the Final Uranium Cycle was recycled
to the HAF prior to shutdown and after start-up.

(c) On May 20, the 2BP Stream was routed to the Plutonium Concentrator and
the 2BX composition and flow adjusted accordingly. It was routed back
to the Plutonium Anion Exchange Cycle on May 22.

() On May 20, transition from Phase II to Phase III was completed in the
‘Neptunium Recovery Cycle.

(e) On May 21, the HA Column was started up from equilibrium shutdown at -
a pulse frequency of 62 cycles per minute. The frequency was increased
to 65 cycles per minute on May 22 and to 67 cycles per minute on May 24.

(f) On May 22, the 20 Column was started up at a pulse frequency of 69,
rather than 72 cycles per minute.

v
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(g) From May 23 through May 25, the HAO rate was reduced from 86 to 81

flows.

(h) On May 23, the 2AF HN03 concentration was increased by about ten per
cent to 3.5 molar.

(1) On May 23, the 2DF-ferrous sulfamate was reduced from 0.16 to 0.12
flows. It was turned off early on May 24 and turned on again at 0.22
flows later on May 24. On May 26, it was reduced to 0.16 flows.

Feed Preparation - G. J. Raab

Dissolver operation has been normal, but Just sble to maintain plant rate.
There has been time lost in charging. The coating waste to UGS has been
modified to incorporate a long air blow to clear the line. The coating
vaste has jetted to UGS without difficulty during the week. I131 emission
vas 1.01 curies for the period. Cooling time of the metal was 127 to 172
days. No IWW or hydrolyzed waste was reworked via HAF.

Solvent Extraction -~ G. A. Nicholson

Performance of the Solvent Extraction System took a sudden, temporary decline
on May 20 when a severe upset of the HA Column resulted in an extended

burst of activity throughout the system. The severe flooding condition, due
to inclusion of organic crud with the hydrolyzed waste solution in two
batches of HAF lasted for ebout sixteen hours. After the contaminated HAF
was processed, a batch of "cold" uranium was recycled to purge the system

of the excess activity and "do-bads". The Solvent Extraction System was then
shutdown at equilibrium and the uranium concentrators emptied. The uranium
solution in the ICU Concentrator and 2DF Tank was recycled to the First Cycle
while the material in the 2EU Concentrator was transferred back to the 20F
Tank. During the shutdown, a new HA Column DP jumper and new HA and HS
Column organic Sp.G. Jumpers were installed.

Startup of the HA Column was somewhat "rough" because of improper calibration
of the instruments (resulting from installation of the new Jumpers), but the
process quickly stabilized and general performance rapidly returned to normal.
Waste losses via the HAW Stream during the startup were excessive but, for
the remainder of the report period, averaged less than 0.02 per cent.

Performance of the Final Plutonium Cycle was generally excellent during the
report period. Decontamination performence has remainded at the high level
reached near the end of the previous report period and losses to the Back-
cycle Waste have remained at normal level (2 to 4%). The severe burst of
activity from the First Cycle necessitated routing the 2BP Stream to the
Concentrator "Package" temporarily. However, as soon as the burst dissi-
pated, the 2BP Stream was routed back to the Plutonium Anion Exchange Cycle.

Performance of the Final Uranium Cycle declined somewhat during the report
period to an average DF of about 1000. The process test of the substitution
of hydrazine for ferrous sulfamate as a reducing agent in the 2DF was con=-
tinued. A definite improvement in plutonium decontamination resulted when
hydrazine was added to the ICU Concentrator concurrent with flowsheet
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addition of ferrous sulfamate to the 2DF Tank. However, when the ferrous
sulfamate flow was turned off, the plutonium activity in the 2EU Stream
increased rapidly to above tolerable levels., When the ferrous sulfamate
flow was re-established at flowsheet rate, the plutonium activity rapidly
decreased to the prior level. Indications to date are that hydrazine
addition has definite beneficial effects. However, whether {t can be used
as a substitute for ferrous sulfamate is questionable. The process test is
continuing in an effort to define more precisely optimum conditions.

Transfer of a large quantity of decontaminated neptunium to the Neptunium
Purification Cycle proceeded without incident. The product (3BN) quality
vas excellent, with no detectable plutonium contamination and fission
product activity about ten-fold less than limits. Accumulation in the
Solvent Extraction System has been normel since the process was stabilized
after the startup. However, a relatively large quantity was lost via the
HAW for about eight hours after startup. Accumulation in the Neptunium
Recovery Cycle since transition to Phase I has been excellent with approxi-
mately 90 per cent of the virgin neptunium input transferring to the
"package" in spite of a low concentration in the Backcycle Waste System.

VI. Product Treatment

A. Plutonium Purification - N Cell - R. W. lambert

‘ On May 22, the N-Cell resin was changed out to take advantage of the
plant shutdown. Prior to the changeout, the N-Cell operation had
been satisfactory with only minor indications of pushing problems.
Following the resin change, operation was resumed with no difficulties.

B. Uranium Silica Gel - R. W. Lambert

Processing of uranium through Silice (el was stopped on May 25 and the
units prepared for regeneration. Durirz the ten day run period, approxi-
mately 250 tons of uranium were treatec.

C. Neptunium Purification - S. M. Nieison

On May 20, the J-Cell Package was switched to Phase III and the 3BN
Stream reached Q-Cell et 1620, The E-Q2 Concentrator was operated
continuously until 0900 on May 21 when the 3BN Jet was turned off.
Operation was excellent with no problems encountered. A total of 1759
units were transferred with nondetectable plutonium content, again
showing good J-Cell decontamination. .

The TMI sample results were received on the product from the first
purification run and were 37 per cent above shipping limits. This
product will be saved for blending later.

.VII. Solvent Treatment -~ G. J. Raadb

The No. 1 Solvent System activity level wes in the range of 6.0 x 102
and 1.3 x 103 Zrib and Ru, respectively while the solvent feed tank
sampler was working. The G5 (solvent feed tank) sampler has been out of
order since May 24. The net solvent loss from the two solvent systems
was only 380 gallons (No. 1 System gained 480 gallons, No. 2 System lost

860 gallons). i iﬂ
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Acid Recovery and Waste Concentration - R. W. Lambert

F-Cell Acid Recovery

Following the processing of cold uranium on May 21, the ruthenium activity
in the AAA (TK-F3) recovered acid dropped a factor of five to 5 x 103 uQ/gal
and remained there for two days even though hot feed was restarted early on
May 22. By May 24, the ruthenium activity had again increased to approxi-
mately 2 x 1 uQ/gal. The ZrNb activity remained near 1.5 x 104 uQ/gal
during the report period.

No process changes were made in the F-~Cell acid recovery system during the
report period and IWW flows remained at about 6.5 flowe.

Waste Treatment and Storage - R. C. Forsman

A. Denitration

Due to the formaldehyde pump leak only sugar treatment of IWW wastes
was conducted during the report period. Space and time limitations
restricted nitric destruction such that the IWW was reduced from ~ 5 M
nitric to only ~ 4 M HNO3.

B, A-Tank Farm

Excessive temperatures in TK's 102 and 106 were returning toward normal
with last reported temperatures of 120° C (high of 172°C - normal 100°C)
and 289° ‘(high of 311°C - normal 160°C), respectively.

Hot water sluicing tests in TK-103 indicated relative soft: sludge in the
vessel. During the first test using a ~ 55 foot long 2 inch pipe with
a 1/2 inch sluicing nozzle, the tank bottom was reached after 5 to 10
minutes in three trials by sluicing with hot water (~ 150°F) at only

5 to 10 psig water pressure. The 240 1b. sluicing assembly was sus=-
pended from & pulley containing a weight gauge. The sluicing unit was
slowly lowered until the sludge at ~ 20 inches from tank bottom
supported the 240 1b. assembly. The assembly was raised and lowered
to meintain a total weight of 220 to 240 1b. on the gauge while pumping
hot water at 5 to 10 psig pressure until the tank bottom was reached.
Sludge depth was easily detected by decreased total weight of the
assembly and increased water pressure when the nozzle was submerged in
sludge. The hardest sludge layer appears to Le at the 12 to 16 inch
level. An offset in the pipe assembly allowed sluicing in about a

30 inch diamter circle under the 12 inch riser used for the tests.
Sludge depth measurements using a standard disc (1 inch steel plate

by 3 inch diameter with a 1 inch hole in center) indicated sludge -
heights of ~ 41 inches before sluicing and 7 inches after sluicing.

To preclude previous sampling and testing in the 12 inch riser having
affected the sluicibility of the sludge, a 1 inch pipe weighing 115 1lb.
was lowered into a 6 inch riser which had never been used. Pumping
hot water (75° to 95° C) et less than 2 psig water pressure in three
positions resulted in sludge penetration in 9 to 1% minutes. Dupli-
cating the previous test in the 12 inch riser, only 10 to 20 1b. of

- 4
i
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weight was alloved on the assembly while slowly lowering the nozzle to
the tank bottom. All tests indicated relative soft sludge from 41 inches
from the bottom to about 16 inches from the bottom and again from 10
inches above bottom to the tank bottom. The 4 to 6 inch hard sludge
layer required about 30 to 50 per cent of the sluicing time for pene-
tration; however, no increased weight or water sluicing pressure was
necessary to penetrate this layer.

Fission Product Recovery - W. C. Schwidt

A. Cerium - Rare Earth Recovery

Approximately 3 megacuries of cerium was recovered in the cerium-rare
earth recovery run. Only 880 kilocuries was received at the Strontium
Semiworks in the bowling ball cask. Tank El Beckman indicates a large
percentage of the cerium was left in Tank El. The volume and acidity
in El was kept low to facilitate transfer to Strontium Semiworks via
the 200 gallon bowling ball cask. With no agitation and low acidity,
the cerium apparently existed as a precipitate rather than a solution.

B. Strontium Recovery

The recovery of strontium was resumed. Four sulfate precipitations of
run series 62 havebeen completed. Sulfate waste losses averaged 20 - 30
per cent. Considerable difficulty is being encountered in neutralizing
the centrifuged IWW to the desired pH of 0.7 to 1l.5.

- Fission Product Purification - J. B. Kendall

The HAPO-II-2 cask was loaded with 155 kilocuries of Sr-90 and shipped to
the Martin-Marietta Company at Quehanna, Pennsylvania. Loading of the
HAPO-I-1 cask from the new El precipitator was started.

A batci of lead-free oxalate product from the Purex Plant bearing about one
megacurie of cerium and one hundred kilocuries of prowethium was transferred
to the Strontium Semiworks. Three oxidations with potassium permanganate
and three batch extractions with SSW solvent of the quadravalent cerium
were made in order to separate cerium from the other rare earths. No
difficulties were encountered with phase separation or ruthenium discharge
to the environs, however, no extraction of cerium was achieved. The
reasons for the failure are not known, but presumebly are related to
destruction of the potassium permanganate by reductants in the aqueous and/
or organic solutions.

The technique used to separate the cerium fram the rare earths is briefly
as follows: ‘

(a) TK-5 tank was used as a caustic scrubber to remove ruthenium from the
vessel vent off-gas during the operation. About 0.1 M NaOE at 4o -
50° C was the scrubbing solution.

(b) Avout 400 liters of Purex oxalate product was contacted with about

750 liters of SSW solvent at 30 - 40° C for 20 minutes. Every five
minutes potassium permangeanate was added to butt the aqueous phase

-
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. %o 0.005 M KMnO), until the total addition would have made the aqueous
Phase 0.02 M KMnO) . The acidity of the aqueous phase was bout 1.3 M
HNO .

3°

(c¢) The aqueous phase was decanted to another vessel and contacted with
150 liters of SSW solvent for 15 minutes. The aqueous phase was
butted to 0.01 M KMnO), at the start of the contact.

(d) Item (c) above was repeated.

(e) The aqueous phase was decanted to another vessel and treated with
hydrogen peroxide.

(f) The organic phases (three) from the contacts were separately washed
with a 1.5 M ENO3 ~ 0.1 M HxOp solution at an agueous to organic ratio
of about one.

About 50 per cent of the cerium and promethium was found in the washes of
the organic phases. This was caused by the very crude decanting operations.
The agqueous phases from the organic washes were combined and a batch
extraction operation was initated in order to separate the manganese from
the cerium and rare earths. In addition, laboratory studies were started
in order to determine the reason for the process failure and the maximum
manganese concentration that can be tolerated before repeating the operation
for separating the rare earths and cerium.

Miscellaneous - R. W. Lambert

Water Treetment

On May 26, 1963, conductivity recorders were placed in service on the
effluent of the No. 2 and No. 3 anion units. The conductivity probes and
recorder are on loan from Chemical Effluents Technology.

On May 22, 1963, the demineralized water filters were changed. This was
the third time in sixteen days that the filters have been plugged. Prior
to changing the anion resin during the April shutdown, the filters have
gone between one and two months between changes.



DECLASSIFIED

This document consists HW=-T76912

of No._: of 1l copies. | -02-

Series A. Distribution:
1 - OF Beaulieu
2 = WS Frank
3 - OF Hill

« BF. Judson
5 « RW MeCullugh
6 = PR McMurray
7 - SG Smolen
8 - RE Tomlinson
9 - AJ Waligura
10 - MT Walling
11 - JB Fecht
PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 5/27/63 TO 2400 ON 6/2/63
I. General - G. A. Nicholson

II.

The plant was maintained at a nominal 3.6 (actual 3.65) CF during the report
period.

. Performance Data - D. C. Leyson

A. Solvent Extraction Performance b cles ical
- - Gamma dF % Recycle 9 Loss Np Accum.
T m 1 Pu T RN B
First 2.4 3.5 002 .03 7.5 - 30%
Fiml l"co 3.5 8.0 ll-.o .002 300 - 2""%
Ion Exch. 1.3 0.1l
Overall . 6.4 8.3 8.0 h.1 004 03 10.5 - 54%*
B. Production
1. HAF =185.9 T
2. U Production =210.5T
-3, Pu Production = 124k.4 Kg
4. Np Production = =O-
C. Overall loss
% of
Units Total Production
1. U 1187 Ib 0.28
2, Pu 295 g 0.24
3. Np, F16, F18 . b2 8.8 )Based on
X6 9 1.9 )virg.inpat
4, Solvent 1 320 0.09
D. Rework % of
Units Total Production
1. U Nil -
2. Pu 9 394 TS

#jeek-veek Inv./Virgin Input.
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E. Volumes to UGS, Gal/Ton

Source Gal[Ton Waste Tank
oww 63 101-A
OWW 166 104-A
CD 67 105-A
FP 83 105-4A
TWW T 105-A
cW 300 106-BX

F. IWW Flows
6.7 Ave. HNO3 Conc.. - ~ L.oM

G. Tank Farm

Waste Tank Boil-off, Gal/Min Temp. (°C
101-A 1.54 14k
102-A 2.32 120
103-A 0.36 103
104 -A 2.52 136
105-A 3.53 ok

106-A 8.52 121
Flowsheet - G. A. Nicholson |

(a) On May 27, the NoH), addition to the ICU Concentrator was stopped. It was
started again at the same rate on May 30. On June 1, the NoHYL concen-
tration was increased from 2.2 to 11.0 molar. The rate was maintaineld at
0.29 flows until June 2 when it was reduced to 0.06 flows.

(b) On May 28, HA pulse frequency was increased from €67 to 69 cycles per
minute. It was further increased to T4 cycles per minute on May 29 and
to T6 cycles per minute on June 2.

(c) On May 28, the 2D pulse frequency was increased from 69 to 72 cycles per
minute.

(4) On May 28, the 2DF-ferrous sulfamate was increased from 0.16 to 0.24
flows. It was reduced back to 0.16 flows on May 29.

(e) On May 29, the Neptunium Recovery Cycle was reduced to a 1.6 CF nominel
rate .

(f) Between May 29 and June 1, the HNO concentration in the 3WB was gradually
3

increased fram 7.2 to 9.2 molar. was reduced back to 8 molar on June 2.
During this seme time, the acidity in the HA Column was gradually increased
by about 30 per cent because of ancmalous sample analysis.

Feed Preparation - G. J. Raab

Dissolver operation has been normal and have Just been gble to maintain plant.
rate. I131 emission was 1.46 curies for the period. A single bucket of 113-
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day cooled metal was charged on May 27. The remainder of the metal cooling
time was 128 to 188 days. No IWW or hydrolized waste was reworked via HAF.
The rework of plutonium via HAF Make-up Tank E6 was heavy for most of the
period.

Solvent Extraction - G. A. Nicholson

Solvent~extraction performeance during the week was charscterized by a general
downward trend in the decontamination performance of both the First and the
Pinal Uranium Cycles. Also, high acidity in the First Cycle caused the bulk
of the activity to remain with the uranium stream. Action had been taken to
alleviate the situation (reduction of the acidity and increase in pulse
frequency of the HA Column), but the activity of the First Cycle product was
still on the rise at the end of the report period. The problem this time,
however, appeared to be caused by rework of some plutonium solution of
incorrect valence, which resulted in temporarily high waste losses. In an
effort to reduce the losses, the saturation in the HA Column was reduced
with the consequent increase in activity of the product streams.

Performance of the Final Plutonium Cycle was excellent during the report
period, with product activity well within the limits for processing through
the Plutonium Anlon~Exchange Cycle. The losses to the Backeycle Waste
remained within control limits of two to four per cent. The acidity of

the 2AF Stream was maintained about ten per cent above normal during the
report period in an effort to determine the effect of acidity and extractant
flow on the decontemination performence of the 2A Column. It is planned to
reduce the acidity and increase the 2AX rate shortly to complete the investi-
gation.

Performance of the Final Uranium Cycle showed some improvement over the
previous report period, with D.F.'s typically about 1300. However, due to

the high activity of the feed, finasl treatment by silica gel was necessary.
The process test of the substitution of hydrazine for ferrous sulfamate in

the Final Uranium Cycle continued. After the hydrazine flow was stopped,

the plutonium contamination in the 2EU Stream immediately commenced incressing,
while the activity remained essentially constant. When the hydrazine flow
was reestablished, the activity commenced in the 2EU Stream and started in-
creasing at a fairly fast rate; appearing to "peak at about three-fold shove
the starting level., A five-fold increase in the hydrazine concentration in
the ICU Concentrator resulted in an additional two-fold increasse in the
activity of the 2EU Stream. Results of the test to date are not overly
encouraging. However, while it may not feasible to substitute hydrazine for
ferrous sulfamate completely, it may be possible to achieve superior rlutonium
decontamination with lower ferrous sulfamate concentrations in conjunction
with a trace of hydrazine concentration in the 2DF.

Neptunium accumulation in the Solvent-Extraction System appesred normal
during the report period. Waste losses were generally excellent, averaging
five and three per cent via the HAW and 2EU Streams, respectively. Accuma-
lation figures, based on the 3BN and 3WB analyses, however, were rather
nebulous. The bulk of the neptunium had been transferred to the Neptunium
Recovery System by May 29 and the rates were reduced. At about this time,
the analyses became rather variable, so that neptunium recovery performance
until the end of the report period was questionable.
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.ﬂ " VI. Product Treatment

A. Plutonium Purification - N-Cell = R. W. lambert
Plutonium ion exchange (N-Cell) operated satisfactorily during the report
period with all product well within specificeations. Typilcal decontamination
factors obtained during the period ranged between 15 and 25.

B, Uranium Silica Gel - R. W. Lambert

Regeneration of the units wes completed on May 27 and normal silica gel
processing started.

C. Neptunium Purification - S. M. Nielson

The first few days of the report period was spent replacing the faulty
meter, cleaning the remote head of the metering pump and calibrating the
new flowmeter.

The Resin Loading Step for Hot Run #2 was started at 1132 on May 31l.

~ This step continued until OT13 on June 1. The operation was excellent
with the complete amount (1.8 batch) loading on the resin at a concen-
tration of 64 gr per liter of resin. Waste losses were 0.91 per cent.

VII. Solvent Treatment « G. J. Raab

. The No. 1 Organic System activity level based on a single sample on May 28 was
7.99 x 102 and 1.63 x 103 uc/gal Zrib and Ru, respectively. The solvent feed

- tank sampler was unplugged, then became unusable again for the period. Solvent
losses were normal for the period. :

The transfer of solvent from TK-R8 to TX-Rl was still awaiting final completion
of the route via temporary piping connections. The No. 2 Solvent System
plutonium retention value was 5.37 x 107.

VIII. Acid Recovery and Waste Concentration -~ R. W. lambert

F-Cell Acid Recovery

Operating conditions in the acid recovery system remained relatively unchanged
during the report period with the AAA recovered acid ruthenium activity
fluctuating between 1.5 x 104 uQ/gal and 3.0 x 10% uq/gal and the ZrNb running
sbout 1.7 x 10* uq/gal.

IX. Waste Treatwent and Storage - R. C. Forsman

A. Denitration

The formaldehyde prototype unit was down during most of the report period
due to repair of steam leaks in the P & O Gallery preventing access to
formaldehyde treatment equipment, loss of the reactor thermohm, and failure

. of the IWW feed valve. The failed thermohm jumper which was made of
schedule 40O stainless steel was replaced by a schedule 80 stainless steel
Jumper as tests indicated corrosion could have ceused the failure.

AR
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Suger %reatmenﬁ was conducted in TK-F16 when cycle time and space permitted.
B. 241-A Tank Farm

Tank 102 temperatures have returned to the 120° C range while the apparent
hot spot in TK-106 has decreased steadily to 265° C.

Fission Product Recovery - W. C. Schmidt

Run series 62 was completed., Approximately 170 kilocuries of strontium~90 was
recovered. The path of both plutonium and promethium in the sulfate process
still remains unknown. No promethium analyses were received and the plutonium
material balance was very poor.

Run series 63 was initiated. With the reduction of iron in the IWW due to
single cycle concentration and substitution of hydrazine for ferrous sulfamate, .
the amount of hydroxyacetic acid added to each batch was reduced by twenty per
cent. The sulfate precipitation pH range was also raised to 0.7 to 2.0 with

the anticipated ieduction in IWW iron concentration. The addition of lead as

a co-carrier has been changed to be added after the 90° C digestion period

and while the solution is still hot rather than addition prior to heating for
the digestion period. Sufficient runs to evaluate these changes have not been
nmade .

Fission Product Purification ~ J. B. Kendall

Batch contacts of the cerium-rare earth solution in Tanks 6 and 54 were made
with SSW solvent in order to remove mangasnese. A total of 936 grams of
manganese was added to the process during the attempt to oxidize and extract
ceriun. lLaboratory analyses of TK~6 and TK-54 solution, however, showed a
total of only 527 grams. The batch extraction operations are summarized
below:

First Extraction Second Extraction
Overall Summary Overall Summary
Kilocurieu Grams : Kilocuries Grams
Ce P M Ce Pm Mo
Feed 359 k2 141 408 60 377
Losses 15 1.4 - 17 1.5 -
Product 259 24 9..3 369 58 Lo
Unaccounted 85 16 - 20 0.5 -
Extraction Extraction
Aqueous 40O Liters ) Aqueous 400 Liters
SSW Solvent 750 Liters Solvent from First Extraction
pH 1.4 pH 1.4
Waste (Kilocuries) Wwaste (Xilocuries)
Ce 8 Ce 14
Pm 0.k Pm 1.3
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First Extraction
Qvergll Summary

Solvent Scrub

Two 300 Liter Batches of
Nitric Acid - pH = 1.6

Waste (Kilocuries)

Po 0.1l

Solvent Strip

Three 300 Liter Batches
of 1.5 M HNO3

Strips 1 & 2 (Product)*

Ce 259 Kilocuries
Pm 24 Kilocuries
Mn 9 Grams

Strip 3 (Waste)

Ce 6 Kilocuries
Pm 0.9 Kilocuries
Miscellaneous
Cribs

Second Extraction
Overall Summary

Solvent Scrub

Two 300 Liter Batches of
Nitric Acid - pH = 1.6

Waste (Kilocuries)

Ce 2.7
Pm 0.2

Solvent Strip #1*

One 300 Liter Batch

of 1.5 M HNO3
Ce 289 Kilocuries
Pm 45 Kilocuries
Mn 7.5 Grams

Solvent Strip #2 (Product)

One 300 Liter Batch of 3.0 M HNOg

Ce 80 Kilocuries
Pm 13 Kilocuries
Mn 34 Grams

Even though the lines to both the A9 Crib and the Chemical Sewer were open,
the crib liquid level continued to increase until by May 31, the liguid level
in one of the crib resins reached 52 inches. The estimated flow to the crib
at this time was about one-half the total fractionator tail water flow or
about 250 gpm.

On June 2, the blank was replaced in the line to the A9 Crib resulting in
the total tail water flow being routed to the Chemical Sewer.

*These product solutions were combined in preparation for the oxidation and
extraction of cerium.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 6/3/63 TO 2,00 ON 6/9/63

"I. General - G. A. Nicholson

The plant was maintained at a nominal.3.6 (actual 3.70) CF during the report
period. However, it was necessary to recycle six batches of "cold" uranium
to the HAF to maintain continuity of operation. An attempt to rework some
hydrolyzed waste solution in the spare IWW Concentrator was not successful
due to the resulting increase in activity of the HSP Stream.

1I. Performance Data - D. C. Leyson

Gemma 4F ﬁ Recycle i Loss Np Accum JH
U : '] Pu U

i Pu T B ®
First 3.6 3.5 002 0.1 8.7 + 101%
Final 209 3'3 6.5 3.9 .002 2 5 -
"Ion Exch. 1.5 0.07
Overall 6.5 8.3 6.5 4.0 00k 0.1 11.2 + 24%
B. Production
1. HAF = 1705 T
2. U Production = 173.4 T
3. Pu Production = 112.4 Kg.
) 4, Np Production = -0-
C. Overall loss
% of
Units Total Production
1. U 888 Ib 0.26
2. Pu 37T 0.33
3. Np, F16, F18 62 16.5 (Based on
K6 11 2.9 (Input
4. Solvent 1 317 0.09
D. Rework % of
Units Total Production
1. U k2.5 T 2h .5
. 2. P‘J 18 .5 1{8" 16 .h‘

#Jeek End-Week End - Based on input. a
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. E. Volumes to UGS, Gal[’l‘on
Source Gal['l‘on Waste Tank
OWW T3 104-A
owW 169 101-A
(0))) 4s 105-A
FP 113 105-A
IWW 13 105=-A
cw 300 106-BX
F. IWW Flows
6.2 Ave . HN03 C(,l.'lc . .- 5 .o M

G. Tank Farm

Waste Tank Boil-Off, Gal/Min Temp . ( °C
101-A 1.5 k2
102=-A 2.3 121
103-A 0.k 89
10k -A 2.5 135
105-A 35 93
106-A 8.5 130

. III. Flowsheet - G. A. Nicholson

(a) On June 3, the 2A pulse frequency was reduced from 86 to 56 cycles per
minute to "break” a flood. It was increased back to T5 cycles per minute
later the same day and to 86 cycles per minute on June 4,

(b) On June 3, the 3AX was increased from 25 to 29 flows. It was reduced back
to 25 flows on June k4.

(c) On June 3, the HSR-HNO, was increased from 74 to 8.5 flows. It was
reduced back to 8.0 £lows on June k4.

(4) On June 3, the BAO was increased from 83 to 94 flows. It was reduced back
to 83 flows on June k.

(e) On June 6, the 2D pulse frequency was increased from 72 to 81 cycles per
minute. It vas reduced to 61 cycles per minute to break the resulting
flood. The column was shut down temporarily on June 7, then started up
at a pulse frequency of 61 cycles per minute. The pulse frequency vwas
increased back to 71 cycles per minute later the same day.

(£) On June 7, the hydrazine addition to the ICU Concentrator was turned off.

IV. Feed Preparation - G. J. Raab

. Dissolver production lagged behind solvent extraction through the week. It
was necessary to recycle six batches of cold fesd to TK-E6. Approximately
16 hours was lost on dissolver A3 when 50 per cent NaOH was added to a charge

l l“".”‘
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of Jacketed slugs. This resulted in a major presauriz&tion of the dissolver.
The dissolver appeared to receive no serious damage, however, the 1id bail
vas bent and a 17 1b plug was blown out of the silver reactor regeneration

opening.

I131 emission vas 2.36 curies for the period. The cooling time for metal was
120 to 156 days. The coating waste line plugging slowed Jetting on June 3,
A pump was installed in TK-D2 and the flow was slow until after a caustic
flush was sent through. The pump was used to the end of the pericd.

Solvent Extraction - G. A. Nicholson

Solvente-extraction performance during the week stabilized at about the level

at the end of the previous report period. Activity levels in the plant
fluctuated considerably due to the intermittent recycling of cold uranium, with
typical decontamination factors of 2500 and 800 for the Final Plutonium and
Final Uranium Cycles, respectively. First Cycle waste losses were above

normal for the week. As during the previous week, in an effort to minimize the
loss, the HA Column organic saturation was reduced with the resulting decrease
in the decontamination performence of the First Cycle. The high waste losses
(averaging 0.20 per cent) were suspected of resulting from inextractable plutonium
fram rework solution.

“Performance of the Final Plutonium Cycle continued at the same high level as

during the preceeding week, with all product well below shipping limits after
processing in the Plutonium Anion-Exchange Cycle. The acidity in the 2A Column
was maintained about ten per cent above the flowsheet value during the report
period. During the report period, the 2AW losses were on the high side of the
control range (generally, three to four per cent), but under good control and
on a downward trend.

Performance of the Final Uranium Cycle was marginal, with typical decontami-
nation factors about thirty per cent lower than the previous week. Analysis

of the effect of the hydrazine addition to the ICU Concentrator during the
first half of the report period was made extremely difficult by the intermittent
recycling of cold uranium and the flood in the 2D Column. However, a general
improvement in performance cammenced when the hydrazine addition was terminated.
The 2D pulse frequency was increased prior to termination of the hydrazine test
to determine if the poor performance was a result of operation at too low a
frequency. Flooding of the column after an increase of seven cycles per
minute, however, indicated the normal pulse frequency to be near cytimum for
the current rates.

Neptunium accumulation in the Solvent-Extraction System during the week was
apparently normal. Losses were normal (about 20 per cent overall) and both
instantaneous losses (via BAW Stream) and accumulative (IWW) losses were
within the normal variance. However, an accurate picture of the accumulation .
in the Backcycle Waste and Neptunium Recovery Systems was extremely difficult
to obtain because of anomalous analytical data.

Product Treatment

A. Plutonium Purification (N-Cell) - R. W. Lambert

Push pressures increased gradually during the report period and by June T,
resin movement was extremely sluggish. On June 9, the resin was changed
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out without interrupting normal N-Cell operation. Due to some operating
problems, however, optimum replacement methods could not be fully carried
out and a significant per cent of old resin was left in the unit. Opera-
tion following the changeout was satisfactory although a push pressure of
35 lbs. was necessary to obtain adequate resin movement. The resin change-
out had been in active use for only 20 days.

Decontamination performance during the week was excellent with typical
DF's averaging near 30 and all product well within specifications.

Uranium Silica Gel - R. W. Lambert

On June L, Silica Gel was shut down and regeneration begun. Approximately
200 tons of uranium were processed during the run.

Neptunium Purification -~ S. M. Nielson

The secord purification run was successfully completed during the report
period. Equipment operation was generally excellent. The final product
was well within shipping specifications in all respects.

Decontamination was excellent even though no Plutonium Scrub was run and
the Fission Product Scrub consisted of only 15 column volumes rather than
the usual 20. A material balance and the SM-Ql4 gamma monitor indicated
that the fission products had been removed by the end of 15 column volumes
of Fission Product Scrub. 'The following are the DF's* attained for this
runt

Zrib 1300

Ru 630

U 48

Pu Norexo-detectable in feed and /0.000k g/gr Np in Product
™ ,

Waste losses were lower than experienced in the first run due to steady-
stream f1lovws cortrolled bythe new flowmeter. The losses are listed as follows:

Loading Step - 0.91%
FP & F1 Scrub Steps (Combined) - 0.21%
Elution Forecut Step - 2.2%

The Elution step required 2.2 column volumes before the neptunium began to
unload. The SM-Q4 gamma monitor indicated immediately when the neptunium
began to unloed. The maximum reading of the SM-Q4 reached 276,000 count/min
(.09 mev), which corresponded to 61.5 g/l Np as measured by a line sample.

A total of 1.3 column volumes of product was collected in Tank Q6 when the
effluent stream concentration fell to 0.05 g/l Np (~ 50,000 c/r) and the
Elution step was stopped. Overall product concentration was 45.4 g/1 Np.

*On a per gram néptunium basis.
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Solvent Treatment - G. J. Raadb

The No. 1 Solvent Feed Tank sampler operated intermittently. The latest sample
vas on June 7, with activity of 8.11 x 102 and 1.64 x 103 uc/gal ZrNb and Ru,
respectively. Solvent losses were in balance between the two systems.

No solvent was added to the No. 2 System from TK-R8 so it was necessary to
add 2,435 gallons of fresh solvent from TK-R1A to hold the inventory above
agitator %evels. The No. 2 Solvent System plutonium retention valve was
2.32 x 107/,

Acid Recovery and Waste Concentration - R. W. Lambert

A. F-Cell Acid Recovery

During the report period, the ruthenium activity in the AAA recovered
acid increased sharply on two occasions peaking once at 5 x 10 uQ/gal
and once at 3.5 x 104 uQ/gal. No assignable cause for the increase was
determined. By the end of the report period, the ruthenium had declined
and vas averaging about 2 x 10% uQ/gal. The Zrib activity remained at
about 1.7 x 10* uQ/gal during the period. .

Waste Treatment and Storage - R. C. Forsman
A. Denitration

Denitration by formaldehyde a.nd/or sugar has reduéed the IWW nitric from
the 5 - 6 M range to 2 -3 M. Efforts are continuing to reduce all IWW
batches to 1 - 2 M nitric acid.

B, A-Tank Farm

The temperature "hot spot" in TK-106 continues to decrease with a current
temperature of 255 °C (high was ~ 310°C). All other temperature elements
indicate normal readings.

Sluicing tests using the same 1 inch assembly tested in TK-103 were con-
ducted in TK's-101 and 102. Standard sludge depth measurement in TK's-10l
and 102 were 14 inches and 30 inches, respectively prior to the sluicing
tests. Tests in TK-101 were inconclusive since the pipe assembly could
not be lowered below 12 inches from tank bottom due to pieces of concrete
and/or sludge depth measurement devices accumulated in this area. The
riser used for the test was the only available riser in TK-10l and had
been used for sludge depth measurements, supernate sampling, and sludge
sampling.

Tests conducted in TK-102 indicated sludge to be slightly harder in the
upper 4 - 5 inches of sludge than TK-103 sludge; however, once through
this layer, the probe easily penetrated to the tank bottom. After 14
minutes of probing during the initial test, the probe was lowered from

20 inches to 17 inches when lack of sluicing water necessitated delay

of testing until the following day. During the second day, the assembly
was again supported by about 20 inches of sludge, but after seven minutes,
the nozzle was about 16 inches above tank bottom. During an additional

6 minutes of sluicing, the nozzle reached tank bottom.




fﬂmﬂw%ﬂ% %\\ £
W o .
M = ®
K%MW ™

2

1

Centimeter

bn///V\ﬁ»\\ A3 ,h...//
2 S >
%MM%% \\//// &

_2_,==i
22
20

[l

18

—
1
E—

2 |
=1

ol 1

]
l

4s 2
=

| =
m

Il
w fld2

[
e
=
=
L
1.4

I

10

125

\l
|

Inches

MANUFACTURED TO AIIM STANDARRDS

BY APPLIED IMAGE. INC.






XII.

HW-T76912

e DECLASSIFIED

Fission Product Recovery - W. C. Schmidt

Run series 63 is in progress. The addition of lead after the sulfate solution
has been heated to 90° C has not influenced the sulfate waste losses. Losses
continue to average 20 - 30 per cent.

A new equation for adjusting the pH of the centrifuged IWW to 1.0 has been
calculated fram data obtained from Process Chemistry Operation. The new
equation, gal of caustic = .126 (1bs nitric in centrifuged IWW) - .63 (gallons
of cemtrifuged IVW), appears to be more nearly correct, especially for IWW
which has been denitrated to an acidity of less than 1.5 lbs per gal.

Fission Product Purification - J. B. Kendall

Two tests of oxidizing and extracting cerium were made. Both tests used
sodium bismuthate as the oxidant, "fresh" SSW solvent as the extractant, and
the product solutions from the manganese separation as feed. The feed
camposition was about 1.5 M HNO3, 0.013 TRE, and 0,007 M Ce. The solution
used to strip the organic was always 1.5 M HNO3-0.2 M H202 and the stripping
operations were made at an aqueous to organic ratio of about 1l.3.

‘The first oxidation-extraction operation was made at an L/V of 0.98 with a

0.046 M Ra BiO3 aqueous phase and a 30 minute contact. The aqueous phase
was butted to a theoretical value of 0.052 M Na 3103 (L/V increased to 1.06)
and recontacted for 15 minutes. About 45 per cent of the cerium was extracted

.in the first contact. The quantity of cerium extracted increased to 65 per

cent in the second contact. lLess than 5 per cent of the TRE (as measured by
promethium) was extracted. Although data are not available, it would appear
as the basis of the TRE extraction that the cerium fraction will not be
appreciably contaminated with bismuth.

The second oxidation-extraction operation was made at an L/V of 1.12 with a
0.095 M Na B:I.O3 aqueous phase and a 30 minute contact. About 97 per cent of
the cerium was extracted. The path of the TRE is not clearly defined. (A
material balance of 250 per cent was achieved) although not conclusive, it
appears that a substantial fraction of the TRE (measured by promethium analysis)
may have been retained by the sodium bismuthate sludge.

Miscellaneous - R. W. Lambert

Water Treatment

On June 6, a batch of 1 per cent KMnO) was made up at the Power House Filter

Plant and addition started into the filter plant feed at a rate of approximately

0.2 ppm KMnO) . The addition was made to check out the operability of the

equipment and control procedures. The only difficulty encountered was obtaining

camplete dissolution of the KMnO4 in the make-up tank because of insufficient
agitation. Modification to the agitator or heating of the make-up may be
necessary to correct the problem.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 6/10/63 TO 2L00 ON 6/16/63

I. Ge’neral‘

The plant was maintained at a nominal 3.6 CF until June 12, when the rate was
reduced to a nominal 3.4 (actual 3.45) CF. The rate vas reduced to eliminate
the necessity of recycling "cold" uranium to maintain continuity of operation.
Rework of hydrolyzed sump waste solution was commenced on June 16 without any
apparent adverse effects on the process.

II. Performance Data - D. C. Leyson

A. Solvent Extraction Performance by Cxcleé fm:lcalz

. Gemma dF % Recycle % Loss Np Accum.
i U Pu U m & :
First 3.6 3.4 002 0.1 6.1 ~52%%
Final 2.8 3.k 8.0 3.4 .002 3.5 -36h*
Ion Exch. 1.5 .06 +1657o*
Overall 6.4 8.3 8.0 3.6 .00 0.1 9.6 +TTh*
B. Production
1. HAF = 187.3 T
2. U Production = 1844 T
3. Pu Production = 105 2 Kg.
L. Np Production = 1365
C. Overall loss
% of
Units Total Production
1. U ol 0.25
2. Pu 429 0.41
3. Np, F16, F18 83 ' 20.1%
K6 11 2.6%
4. sSolvent 1288 Lg%
. ¥Based on Virgin Input.

#*Based on Volume Pumped at 3.6 CF
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D. Rework
% of
Units Total Production
1. U 13 '5 T 7'3
2., Pu 1.4 K. 1.k
3. Np 1 or. 3%
E. Volumes to UGS, Gal/Ton '
Source Gal{'l‘on Waste Tank
OWW 281 101-A
cD 50 105=A
FP 124 105-A
IWW 28 105=-A
CcwW 300 106-BX
F. IwW Flows
6.8 Avg. HNO3 Conc. - 5.3 M
G. Tank Farm
Waste Tank Boil-off, Gal/Min Temp. (°C
101-A 1.54 140
102-A 2.32 120
103-A 0.36 87
104 =-A 2.52 137
105-A 3.53 92
106-A 8.52 , 130

III. Flowsheet - G. A. Nicholson

(a) On June 13, the 3AS-hydrazine concentration was reduced from 0.15 to
0.075 molar.

(b) On June 13, the Neptunium Recovery Cycle was switched from Phase Ito
Phase II conditions.

(¢) On June 1k, transition from Phase II to Phase III was completed in the
Neptunium Recovery Cycle. The system was shutdown on June 15 after
campletion of Phase III operation.

(d) On June 16, rework of hydrolyzed sump waste solution was commenced at
a rate of about 100 gallons per batch of feed solution.

IV. Feed Preparation - G. J. Raadb

Dissolver production has increased since several 15 bucket charges have been
made to increase the heels. The dissolvers were current with extraction at
end of report period. Accelerated train schedules were required to get extra

*Based on Virgin Input.
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metal in storage basin to make the larger charges. The I131 emission was
3.71 curies for the period. The cooling time was 121 - 191 days. The Ij3)
content of metal charged was 1310 curies for the period for a DF of 350.

The scintillation monitors showed little I131 coming from the dissolvers,
however, the vessel vent system is ummonitored. Mercuric nitrate was started
to the metal solution tanks on June 1.0.

Solvent Extraction

Solvent-extraction performance continued at essentially the same level as
during the previous report period. The ecctivity levels stabilized with the
reduction in rates. First Cycle waste losses continued to be above normal,
averaging about 0.2 per cent. Whille the analyses continued to fluctuate
ccnsiderably, the acid control was iwproved, primarily because use of the
analyses as primary control criteris was discontinued. The activity of the
HSP Stream decreased rapidly when the first "shot" of hydrolyzed waste
solution was processed, indicating an unusually high "tonic" effect.

Performance of the Final Plutonium Cycle was unchanged from the previous
report period. However, the activity of the product (2BP) stream showed

‘much less fluctuation and the losses via the 2AW Stream averaged slightly

less than the previous report period.

Performance of the Final Uranium Cycle continved at about the same level as
during the previous report period. A temporary decline in decontamination
performance was noted early in the week as the product activity increased
about two to three-fold while the activity of the 2DF remained essentially
constant. However, after about two days, the Zr-Nb activity of the product
stream commenced to decrease. Coincidentally, the Ru activity of the 2IF
camenced to increase - to a maximum about three-fold higher - while the
Ru activity in the product stream remained essentially constant. The net
result was an improvement in decontamination performance to the level
typical of the previous week.

Neptunium accumulation in the Solvent-Extraction System was normal during
the report period. The neptunium which had accumulated in the "J-Cell
Package" was transferred to the Neptunium Purification Cycle. About 650
units were transferred to "Q-Cell" for a recovery of about 90 per cent.
The product (3BN) stream contained a total of five grams of plutonium and
the activity, while about two-fold higher than the previous batch, was well
below limits for final processing in Q-Cell.

Product Treatment

A. PFPlutonium Purification « N=Cell - R. W. Lambert

During the report period, the mechanical operation of the ion exchange
unit was satisfactory although push pressures were increased from
35 1bs. to 48 1bs. Decontamination performance remained excellent with
IF's averaging between 30 and 35. On June 16, the N-6 weight factor
line developed a corrosion leak and several liters of concentrated
product escaped to the N-Cell floor sump before a new line could be
fabricated.
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B. Uranium Silica Gel - G. A. Nicholson

.

Regeneration of the Silica-Gel facility was commenced on June 1l and
campleted on June 1%. About 125 tons of uranium were processed since
the previous regeneration.

C. Neptunium Purification = S. M. Nielson

Product consisting of 1,360 units neptunium from the second purification
run was loaded out and shipped on June 10. Shipping specifications were
met in all respects.

On June 1%, J-Cell Package was changed to Phase III and a small batch
containing 710 units neptunium was transferred to Q-Cell. A Pu Scrub
will be required since five units of Pu was received with this batch.
Ion exchange treatment will begin during the next report period.

Solvent Treatment - G. J. Raab

The No. 1 Solvent Feed Tank sampler is still inoperative. Solvent loss has
been in balance between the two systems. The overall loss from the system
was 1370 gallons. Approximately 1000 gallons of solution from TK-R8 was
transferred to TK-R1 in 150 gallon batches. TK-R8 appeared to accumulate

a small aqueous heel each time TK-G8 was Jetted to UGS. This was also .
Jetted to TK-Rl. The No. 2 Solvent System activity level and Pu retention
values did not appear to be affected adversely.

Acid Recovery and Waste Concentration - R. W. lambert

F-Cell Acid Recovery

On June 12, the tray water to the E-F6 Concentrator was turned off. The
Zr-Nb activity in the AAA recovered acid responded almost immediately
increasing by a factor of two to about 3.8 x 10% uQ/gal. On June 16, the
tray water was restarted at approximately 3 gpm and the Zr-Nb responded
by beginning a sharp downward trend which leveled out at its pre-test
plateau.

The Ru activity during the test was unaffected. The nitrite addition
rate, boil-off rate and IWW flow rate were held constant during the test.

Waste ‘Tmaf.ment and Storage - R. C. Forsman

A. Denitration

Continuous denitration of IWW with formaldehyde has reduced the acid
in IWW to approximately 1.5 M. Operation of the unit has been satis~
factory; however, antifcam rates (~ 200 ppm) have been a factor of ~ 2
above the March operating period.

B. A-Tank Farm

The sludge temperature ‘of TK-106 decreased 5° C to 250° C during the
report period. The bulb reading remains normal at ~ 180° C.
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Pressure tests using the Fire Department pumper truck fxave indicated the
1 inch sluice nozzle in TK-103 is operable.

Fission Product Recovery - W. C. Schmidt

Strontium run series 63 was completed. with an approximate recovery of 242
kilocuries of strontium90., Waste losses continue to average 20 to 30 per
cent on the sulfate precipitation. With a reduced volume of cake removal
acld, eight sulfate precipitations were made in this series.

Fission Product Purification - J. B. Kendall

Three batch extraction studies were made during the week for separating
cerium and the rare earths.

The first study was made at an aqueous to organic ratio of about one. The
aqueous phase was made O.0l'lead dioxide and contacted for 10 minutes.,

The aqueous phase was made 0.02 M potassium permanganate and contacted for
10 minutes. The aqueous phase was increased to 0.0k M potassium permanganate
and contacted for an additional 10 minutes. About 75 per cent of the cerium
vas extracted.

The second study was made at an aqueous to organic ratio of about one. The
aqueous phase was made about 0.08 M sodium bismuthate and contacted for a
total of 75 minutes. Aqueous phase samples were taken periodically in order
to study the effect of agitation time on the oxidation and extraction of
cerium. The analytical data vere erratic and unexplainable. These analyses
are being rerun. About 95 per cent of the cerium, however, was extracted.

The third study was made on the accumulated rare earth fraction from the
above and preceding runs. This rare earth fraction was grossly contaminated
with lead, manganese, and bismuth. The aqueous phase was contacted twice
with two separate organic phases. The aqueous to organic ratios used were

2.3 and 3.5, respectively. The initial aqueous phase was made 0.075 M
godium bismuthate and contacted for 30 minutes. The aqueous phase was
recontacted with a new batch of solvent for additional 30 minutes. About
96 per cent of the cerium was extracted. Data from the intercycle samples,
however, were confusing. The aqueous phase after the first contact showed
only 1.3 per cent of the cerium. After the second contact, 3.1 per cent of
the cerium was in the aqueous phase. After transferring most of the aqueous
phase to a storage tank, 3.9 per cent of the cerium was found.

Miscellaneous - R. W. Lambert

Water Treatment

The main AMU demineralized water filters continued to plug at a greater than
normal rate. The last three changes have been made after an average of 10
days of service.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 6/17/63 TO 2400 ON 6/23/63

' I. General

The plant was maintained at a nominal 3.4 (actual 3.4) CF during the report
period. Commencing on June 21, four and one-half batches of "cold" uranium
vere recycled to the HAF Tank to purge the plutonium from the system in
preparation for processing feed material of a nonrepresentative irradiation

‘ history. Commencing on June 22, feed material of a nonrepresentative
irradiation history was processed.

' II. Performance Data - D. C. Leyson

. A. Solvent Extraction Performance by Cycles (Typical)
| ‘ Gemma 4F % Recycle % loss Np Accum.*
u Pu U Pu U Pu Np

| First b2 3.9 002 .02 7.0 -58%

| Final 2.8 3.1 8.5 b7 .002 . 3.5 +109%
Ion Exch. 1.b .35 .

_Overall 7.0 8.4 8.5 5.0 ook .02 10.5 51%

B. | Production

1. HAF = 1577

2. U Production = 200 T

3. Pu Production = 91.8 Kg.

4. Np Production

C. Overall Loss . % of
Units Total Production
\ ,
’ 1. U ' 795 Lbs. - 0.25
, 2. Pu 495 Gr. 0.5k :
’ 3. Np, F16, F18 167 37.0 EBased on Input
K6 39 . 8.7 (+ F8 Rework.

4. Solvent -2 095 Gal. 0.15 Based on Total Gal |
. Pumped at Nom.

. ' 3.4 CF.

#Based on Input + F8 Rework.
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Units
1. U - F8: o T
P3: 39.07T '
P2: h3T 43.7T
2. Pu 9 '9 !cg'
3. Np - F8: 104
P3: 10 114 Gr.
E. Volumes to UGS, Gal/Ton
Source Gal[Ton
QWW 15
22.3
Cell Dr. 29
FP 92
IWW 3h
CwW 300
F. IWW Flows
~ 4.0 Avg. HNO3 Conc.

G. Tank Farm
Waste Tank

101-A
102-A
103-A
10k4-A
105-A
106-A

Flowsheet - G. A.‘NicholsOn

Boil-0ff, Gal/Min

1.54
2.32
0.36
2.52
3.33
8.52

-54M

25 .4 (Based on Inpu
+ F8 Rework

Waste Tank

101-A
104 -A
105-A
105-A
105-A
106-BX

Temp. (°C

137
139
88

135
ol
130

(a) On June 17, the Neptunium Recovery Cycle was started up under Phase I
conditions at a 3.6 CF rate.

(b) On June 17, the HA pulse frequency was reduced from 70 to 62 cycles per

minute. It was increased back to

day.

71 cycles per minute later the same

(¢c) On June 19, rework of "out-of-spec” UNH solution through the Final
Uranium Cycle was commenced. It terminated on June 20.

(d) On June 19, the rates in
L.+ CP. At this point the 2D Column became un
necessary to reduce the pulse f
minute and the 2DF and 2DX rates

stabilize the column.

the Final Uranium Cycle were increased to
stable and it was
requency fram Tl to k4 cycles per
by 20 per cent temporarily to re-
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The pulse frequency was increased back to B4 cycles per minute on
June 20. Later the same day, the pulse frequency was reduced to
59 cycles per minute to restabilize the column again. It was again
increased back to 64 cycles per minute after a short time.

(e) On June 20, the 2DF ferrous sulfamate was increased from 0.17 to 0.26
flows. It was reduced back to 0.17 flows early on June 23, then
increased back to 35 flows later the same day.

433

(£) On June 21, the HA pulse frequency was reduced from 77 to 70 cycles
per minute. It was increased back to 73 cycles per minute later on
June 21 and to 76 cycles per minute on June 22.

(g) On June 23, addition of recovered nitric to the 3WB was commenced at
a rate of 4.2 flows.

Feed Preparation - G. J. Raab

Dissolver operation was good. A large metal solution inventory allowed
cutting of heels and transition to unclassified metal with no great
difficulty. The heel of classified metal was removed from all dissolvers
by June 19. The I 31 emission was 2.35 curies for the period. The cooling
tive was 124 to 2&% days, with the unclassified metal being mostly 160 to
200 days old. The daily I]3]1 emission was down to .06 curies per day at
end of the period.

Solvent Extraction - G. A. Nicholson

Solvent-extraction performance during the report period was characterized
by a marked improvement in performance of the First Cycle, but essentially

. no change in the performance of the Final Plutonium and Final Uranium

Cycles. The improvement in the First Cycle was attributed to the "tonic"
effect of reworking the hydrolyzed sump waste solution. High HAW losses
were experienced for the first day and a half of the report period (probably
because of plutonium rework), but rapldly decreased to an average of less
than 0.0 per cent for the remainder of the report period.

Little change was noted in the performance of the Final Plutonium Cycle.
The activity of the product (2BP) stream showed much less fluctuation
than normal. This was probably a result of maintaining a lower and more
constant acidity in the 2A Column.

Performance of the Final Uranium Cycle continued at a marginal level, with
the Zr-Nb decontamination factor typically about 500. The Zr=-Nb activity
of the product stream was well within limits for silica gel treatment, but
ruthenium contamination continued to be a problem. Also, because of the
flood in the 2D Column, the plutonium contamination in the uranium product
was above specifications for a short time. While most of it was"blendable", -
it was necessary to segregate for batches for eventual rework. Another
brief excursion in the plutonium contamination occurred at the end of the
report period after a relatively large quantity of fresh solvent was added
to the system at an above-normal rate. A brief capacity test in the Final
Uranium Cycle resulted in the 2D Column flooding at a CF of L.i. The flood
occurred during a relatively fast increase in rates and while the 2DF
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ecidity was low. However, the 2D Coluwn appears to be much more sensitive
than it was eight months ago, indicating a possible problem with colum
internals. It is planned to continue the capacity test in the Final Uranium
Cycle as scheduling permits.

The Neptunium Recovery Cycle was started up the first of the report period
and the accumulation has been normal. Neptunium losses from the system
averaged ten and five per cent via the HAW and 2EU, respectively.

. Product Treatment

A. Plutonium Purification (N~Cell) = R. W. Lambert

Between June 17 and June 19, the resin push pressure increased from
40 psig to 70 psig while the push time increased from 60 seconds to
90 seconds. Operation was continued under these severe conditions
until June 22 when processing of nonrepresentative metal was begun
affording an opportunity to strip out and change the resin. The 2BP
Stream was diverted to the L-Cell Package during the resin change.
Operation of N-Cell following the change was satisfactory with push
pressures running about 25 psig.

B. Uranium Silica Gel - G. A. Nichblson

The silica gel unit was regenerated on June 19 after about 125 tons of
uranium had been processed. The Zr-Nb activity in the product prior
to regeneration was 30 uc/gal. The regeneration was completed and
normal operation commenced early on June 21.

C. Neptunium Purification - S. M. Nielson

On June 17, the out-of-specification material produced during the first
hot run was blended with the third batch bringing the total to 1179
units. The mixture was then butted to flowsheet specifications for
resin loading.

!

On June 18, the feed was started to the ion exchange column at flow-

sheet rate. A leak developed inside the maintenance hood at the remote
head of the feed pump. A total of 266 units was collected in Sump Tank
Q8. The leak was apparently caused by a loose flange. The material in
Q8 was reconcentrated and butted and was loaded on the resin on June 21.

Solvent Treatment -~ G. J. Raab

The No. 1 Solvent System has operated normally with the exception of the
IOF valve limiting solvent flow to about 3.5 CF. Water flushing the IOF
valve restored flow temporarily. The activity level of ICW was 5 x 103 and
1 x 103 uc/gal Zr-Nb and Ru, respectively The solvent feed tank sampler
(GS) was inoperative.

The No. 2 Solvent System ruthenium level has remained high. for the period
(110 - 145 uc/gal). About 150 gallons of TK-R8 solvent was Jetted to TK-Rl
on June 20. The remainder of the TK-R8 inventory will be moved to the
solvent system after shutdown.
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Acid Becavery and Waste Concentration - R, W. Lambert

F-Cell Acid Recovery

On June 21, the E-F6 boil-off rate was decreased about 15 per cent (~ 57 gpms
to ~ 50 gpw) to test the possible effect on overhead entrainment.

Waste Treatment and Storage - R. C. Forsman

Denitration

A slight plug in the IWW flow pot resulted in a greater acid kill than desired.
The acid concentration of the formaldehyde treated waste was 0.37T M (0.5 M
desired) causing minor Sp.Gr. and Wt.Fac. dip-tube plugging due to solids
precipitating at low acidity. Normal IWW rates were attained after flushing
with water; however, failure of the reactor thermohm necessitated shutdown

of the unit on June 20. .

Denitration of IWW using sugar in TK-F16 will continue until plant shutdown
or until the thermohm is replaced on the formaldehyde reactor.

Fission Product Purification « J. B. Kendall

A batch of normsl Purex oxalate waste containing about 310 kilocuries of
cerium and 25 kilocuries of promethium was transferred to the SSW for
oxidation and extraction of the cerium.

The 1000 liter aqueous phase at 1.15 M HNO; and 0.09 M NaBiO3 was contacted
with 1500 liters of new solvent for 4O minUtes and settled for 30 minutes.
About 85 per cent of the cerium and about 10 per cent of the promethium were
extracted. Since the quantity of the cerium extracted was expected to be

2 95 per cent, the cerium extraction efficiency may have been reduced by
residual oxalate in the feed.

The quantity of lead in the feed was only 3300 grams (16000 grams expected),
and the quantity of lead in the rare earth product fraction was 2100 grams.

About 19 curies of ruthenium was present in the feed. However, less than
three curies of ruthenium were found in the off-gas scrub solution following
the oxidation-extraction operation.

Miscellaneous - M. R. Schwab

Water Treatment

The potassium permanganate (KMnOY) addition system in the 283-E Filter Plant
vas operated during the report period and all equipment and control procedures
proved satisfactory. During the test period, the concentration of KMnOy in
the Filter Plant feed-was varied from 0.3 ppm to 1.0 ppw. During the addition
of KMnOl, normal prechlorination was discontinued.

Samples taken during the test period indicated that the manganese content of

the Filter Plant effluent remained well below the recommended limit of 0.05

Ppm. Sample results for chemical oxygen demand tests were inconclusive in
determining the amount of organic material destroyed by the KMnO4. During

the tests, definite pink color was detected in the flash mixer and flocculators
with the color line barely creeping into the settling basin during pink additioms.
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PUREX PROCESS PERFORMANCE SUMMARY

FROM 0000 ON §ZIZ§3 TO 2h00 ON 7/1/63

General - G. A. Nicholson

The plant was maintained at a nominal 3.4 (actual 3.45) CF until June 28, when
it was shut down under emergency conditions due to a loss of process water
flow. Start-up was commenced about two hours later and normal processing
continued until June 30, when the scheduled shutdown commenced. The HAY was .
shut off at 1330 on June 30 after two batches of "eold" uranium had been
recycled to purge the plutonium and activity from the system. Shutdown of thz
entire system (except for the Neptunium Recovery Cycle) was completed by 1500
on July 1.

Rework of the remaining hydrolyzed waste solution in Tank F8 and a batch of
hydrolyzed waste solution in the spare concentrator was concluded during the
run period.

Performance Data - D. C. Leyson

A. Solvent Extraction Performance by Cycles S_‘I:‘ﬂicalz

Gampa dF ﬂ Recycle ﬁ Loss Np Accum . ¥
il U U P M
First 3.8 3.9 002 .03 2.5 23%
Final 3.1 3.0 6.0 5.0 .002 3.0 91%
Ion Exch. 1.4 0.15
Overall 6.9 8.3 6.0 5.2 004 .03 55 114%

B. Production

1. HAF = 161.5 T
2. U Production = 202.4 T
3. Pu Production = 143.3 Kg
4, Np Production = =0-
C., Overall Loss
% of
Units Total Production
1. U 491 Ibs .12
2. Pu 162 Gr Al
3. Np, F16, F18 84 Gr 10 .0%
Ké 12 Gr 1.5%
4, Solvent 1411 Gel 0.1l

*Baged on Input + Rework.

o I
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. D. Rework
. . % of
. Units Total Production
_ 1. U 1270 0.3
) 2. Pu 3511 2.k
3. Np (From F11) 175 21 .8%
E. Volumes to UGS, Gal/Ton. ‘
Source Gal[‘ron Waste Tank
OWW 250 10k <A
CcD 88 105=A
FP 151 105<A
TWW 10 105 <A
CW 300 106-BX
F. IWW Flows
) L | 5.4 Avg. HNOy Come. - 5.7 M
G. Tank Farm
, Waste Tank Boil-Off, Gal/Min Temp. {°C
J
. 101-A 1.39 132
‘ 102-A 1.76 123
103-A 0.21 86
104-A 1.h0 136
105-A 9.28 92
106=A 9.8 ' 128

IIT. Flowsheet - G. A. Nicholson

(a) On June 25, the oIF-ferrous sulfamate was reduced from 0.35 to 0.23 flows.
It vas increased back to 0.31 flows on June 26 and to 0.35 flows on
June 27.

(b) On June 29, the Neptunium Recovery Cycle was shut down and the 3A Column
stripped and emptied to replace the interface float. The cycle was started
up on June 30 under Phase II conditions.

IV. Feed Preparation - G. J. Raab

Dissolver operation was good. The dissolver heels were dissolved out at the
end of the unclassified metal run, with all dissolvers down on June 28. The
I131 emission for the period was 0.48 curies. The metal age was 122 to L8L

days. After the last coating waste was sent to UGS, the line and TK-D2 were
flushed with 15 per cent caustic. Silver reactor, T-B2, was given a routine
regeneration after dissolving was complete; 946 tons had been dissolved since

' the last regeneration.

#Rased on Input + Rework.
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Solvent: Extraction - G. A. Nicholson

Solvent-extraction performance during the report period showed considersble
improvement over the previous period. The emergency shutdown on June 28 and
the subsequent ctart-up resulted in a moderately severe activity burst -
especially in the Final Plutonium Cycle. Except for the burst,; First Cycle
performance was generally very good. Both the HAW losses and activity were
somevhat higher than the low values of the previous week, because of minor
upsets in the HA Column, but were still about two-fold lower than typical
of recent weeks. '

Performance of the Final Plutonium Cycle continued essentially unchanged
from the previous week. The activity burst quickly dissipated and the
activity of the final product stream returned to normal.

Performance of the Final Uranium Cycle showed a substantial improvement
during the report period. The activity of the uranium product was well
within silica gel treatment limits and several batches were within shipment
specificatious without silica gel treatment. Plutonium contamination in the
uranium product continued to be a problem of major concern in spite of a 2IF
ferrous sulfamate addition rate two-fold above the flowsheet value.

Neptunium accumulation in the Solvent-Extraction System was improved during
the report period. Instantaneous losses averaged about 8 per cent - two-fold
lower than normal - and apparent accumulation was greater than 100 per cent
of the input. This discrepancy was due, undoubtedly, to a combiration of
analytical and volume variances and rework of hydrolyzed waste solution. The
temporary shutdown of the Neptunium Recovery Cycle (to replace the 3A Column
Interface Float) was accamplished without losing a significant amount of the
neptunium which had been accumulated in the "Package". At the end of the
report period, a batch of about 1200 units had been accumulated and decon-
taminated and was ready for transfer to the Purification Cycle.

Product Treatment

A. Plutonium -Purificaetion ~ N-Cell - R. W. Lambert

Operation of N-Cell was good during the report period. After being in
use 1l days, the resin showed no signs of causing pushing problems
with push times and push pressures remaining low. Product quality
during the period was good with the exception of the final nor-repre-
sentative loadout. This betch reflected a short activity burst in the
2BP Stream near the end of the run.

B. Uranium Silica Gel - G. A. Nicholson

Normal operation of the Silica Gel Facility commenced on June 25 and
continued through June 28. About 100 tons of uranium were processed
before the facility was shutdown for regeneration. The Zr-Nb activity

in the product stream prior to regeneration was 25 uc/gal. The regen=
eration was commenced at this relatively low activity level because of
the high ruthenium contamination in the product (~ 100 uc/gal) and the
necessity to maintain as low a total activity was possible in the product.
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VII. Solvent Treatment - G. J. Raab

The No. 1 Solvent System was limited by IOF valve flow for the entire period.
A portion of the solvent was Jetted to the Turbomix Tank (G7) bypassing the
IO Column in order to maintain rate. The activity level, however, was still
about normal in the ICW Stream (4.0 - 6.0 x 103 and 1.0 - 3.5 x 103 uc/gal
Zr-Nb and Ru, respectively).

The No. 2 Solvent System operated normally. The ruthenium activity level
- dropped by a factor of two to 43 uc/gal. This ray reflect the cold metal
recycle and longer cooled unclassified metal feed. ‘

VIII. Acid Recovery and Waste Concentration - R. W. Lambert

F-Cell Acid Recovery

On June 25, the IWW Concentrator, E-F6, boil-off rate was returned to its
normel tower limited rate of about 57 gpm. Sample m.sults indicated that

the 15 per cent reduction in boil-off rate during the test did not noticeably
reduce the activity entrained into the E-F6 overheads.

On June 26, antifoam was started into E-F6 via the IWF Stream. The antifoam
addition rate was set so that the IWF contained 5 ppm of Dow-Corning Antifcam B.
The con< lusion reached from the test was that antifoam does not appreciably
reduce the amount of overhead entraimment in E-F6. Although the test was
marred by inconsistent antifoam flows and erratic F-Cell operation, it was

felt that the test results were valid and further antifoam tests would be of
little value.

IX. Waste Treatment and Storage - R. C. Forsman

Denitration

Installation of a vent jumper comnecting the F16 Tank to the F2i condensate
receiver tank, thus placing F16 under condenser-vent vacuum, resulted in
greater than 5 inches (water) vacuum at F16. Tests are being conducted to
increase sugar eddition rates for shorter time cycles in the denitration
process.

X. Miscellaneous ~ M. R. Schwab

Water Treatment

The conductivity meter installed last May has indicated that the Amberlite

IRA-45 (weak bsse) resin in the No. 3 anion unit is not performing as
desired. The IRA-4S appears to be sensitive to fluctuations in flow

and the overall capacity of the resin appears to have decreased since
installation. The IRA-45 resin produces greater than 100,000 ohm water for
less than three hours after regeneration with the average for the run being
between 40,000 and 25,000 ohms depending upon the flow through the bed.

The Duolite-A30R (intermediate base) resin in the No. 2 anion unit has

produced 125,000 ohm water for periods exceeding the normal expected
capacity.
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The total water flow through the anion units has been greater than the 200 GPM
prescribed with the No. 3 aanion urit taking a major portion of the total flow.
These conditions may have caused the observed decrease in the capacity of the
TRA-45 resin. Further comparative capacity studies will be made when the new
Rohm & Haas XE-225 resin is installed in the No. 1 anion unit.

BW-T76912

The No. 1 anion unit has been out of service during the current run period
awalting the arrival of tpe XE-225 resin.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON_T7/2/63 TO 2400 ON 8/18/63

Io G’eneral - G- A. NiChOISOD

The plant was shut down during the report period except for operation of the
Neptunium Recovery and Final Uranium Cycles for a brief period immediately
following the normal shutdown. The Neptunium Recovery Cycles were operated
for seven days to remove the uranium and neptunium from the Backeycle Waste
(3WB) Solution. The Final Uranium Cycle was operated for six days to rework
the off-standard uranium product which had accumulated during the run period.

The plant was started up on August 6 with "cold" feed starting at 2150 and
"hot" HAF starting at 0700 on August 7. However, failure of the HA Inter-
face Float Jumper permitted the column contents to drain to the sump and
necessitated an emergency shutdown of the First Cycle and normal shutdowns
of the Final Plutonium and Final Uranium Cycles on August 8.

II. Performance Data - D. C. Leyson

A. Solvent Extraction Performance by Cycles (Typical)

«= None =--
B. Production
1. HAF = 21.67T
2., U Production =113 T
3. Pu Production = <0-

L., Np Production 3333 {Shipped)

C. Qverall Loss

% of
Units Total Production
1. U 3250 Ib.
2. Pu 670 Gr
3. Np, F16, F18 301 Gr
K6 8 ¢or
L, Solvent 22, 613

» SN
S ———————
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D. Rework
: % of
Units Total Production
1. U 109 T
2., Pu 986 Gr
E. Volumes to UGS, Gal[Ton
Source Gal Waste Tank
OWW 142,473 101-A
- 14,076 102-A
Cell Dr 125,425 105=-A
FP 26,451 105=-A
Flush 52,073 105-A
F. IWW Flows
-« None ~-
G. Tank Farm
Waste Tank Boil-off, Gal/Min Temp. (°C
101-A 2.0 121
102-A 1.3 95
103-A 0.2 102
10k-A _ 1.6 135
105-A 13.0 93
106-A 8.0 127

TIII. Flowsheet - G. A. Nicholson
-= None --

IV. Feed Preparation - G. J. Raab

During the plant outage, the A3 Dissolver chute was removed and the
gasket was replaced. However, there are not any studs to hold the
chute downjonly the weight and dowel pins hold the chute in place. .The
vacuum on the A3 System is only abtout 5 inches and this drops tc 2 to
2.5 inches at dissolving conditions.

The silver reactors as of 7/15/63 had the following use history:

Tissolver A3 ‘ B3 C3
Tons Since Last Regeneration 493 0 1984
Regenerations Since Flush 1 3 1

(Including Regeneration
when Flushed)

C
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The dissolvers were started up in anticipation of plant startup on 8/1/63. |
The tunnel was badly contaminated from a burial and delivery of metal was
hindered. The coating waste line functioned normally.

Solvent Extraction ~ G. A. Nicholson

Rework of about 110 tons of uranium, which had been segregated during the
previous run period because of excessive plutonium a4 ruthenium contami-
nation, was completed successfully. While the instantaneous 2IW losses
were generally less than 0.10 per cent, the cumulative losses were suffi-
cient to warrant saving the concentrated 20W for later recovery. The
uranium product from the rework operation was within shipping limits
after silica-gel treatment.

The Neptunium Recovery Cycle was operated for 24 hours under Phase III
Flowsheet conditioms, prior to the uranium rework operation to transfer
about 1200 units of neptunium, accumulated and decontaminated during the
past operating period to the Neptunium Purification Cycle. The "Package"
was started up again on July 5 and operated for five days to recover the
uraniun and neptunium from the Backcycle Waste Solution. After decontami-
nation, about 600 units were transferred to the Purification Cycle.

Process performance was generally excellent. Failure of the interface
float necessitated a temporary shut.own and empty-out of the 2A Column, but
negligible losses resulted. :

After the regular shutdown on July 1, the HS Column was emptied and water-
flushed in preparation for the scheduled cartridge replacement. Following
the operations discussed above, the IC, 2D and 2E Columns were emptied
and flushed in preparation for cartridge inspection and/or' replacement .
The HS, IC and 2T Cartridges were in good condition. The IC Cartridge
was reinstalled and the HS and 2E Cartridges were removed and replaced
before startup as previously scheduled. Many of the plastic plates in
the 2D Scrub Cartridge were broken and a considerable amount of small
broken pieces was found in the upper disengagement section of the 2D
Column, in the 2LV overflow line and 2E Column organic distributor. The
cartridge was replaced by one of similar design, but containing Fluoro-
thene, rather than linear polyethylene plastic plates. Preliminary investi-
gation indicates the problem to be one of embrittlement caused by the
continuous flexing of the plates in the TBP solvent rather than radiation
in nature.

During preliminary preparations for startup of the plant on August 2, the
ICU Concentrator was found to be filled with a mixture of aqueous UNH and
badly degraded solvent. Apparently the IC Column was operated without an
interface for a considersble time during the uranium recovery operation
in J Cell Package. The interface detector was "seeing” the liquid level
rather than the organic-aqueous interface; the organic Sp.Gr. was reading
zero, indicating the dip tubes were not submersed, and the static pressure
was low. As a result, about 5000 gallons of solvent were routed to the
ICU Concentrator along with the 2EU Stream. All of the diluent was
evaporated and the TBP was simmered for two to three weeks in the UNH-
BN03 enviromment .

The badly degraded "goop" appeared to be a stable emulsion, but contact
with sodium carbonate solution separated the phases. Contact of this
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two-phase mixture with nitric acid resulted in the formation of a gelatinmous,
or rubbery, insoluble material. Contact of the carbonate-treated mixture
with caustic, however, precipitated the uranium as the di-uranate and this
method was used to recover the uranium from the organic. Uranium losses

by this method averaged about 20 per cent.

The mixture in the ICU Concentrator was transferrred to the 20W (R8) Tank
via the 2DF and 20F Tanks. The concentrator was then flushed with 2.5 per
cent carbonmate solution and water. The flushes were routed the same way
until the tank was full; the remainder was routed from the 20F Tank to the
10W Tank (G8).

The above flush was not sufficient to remove the "do-bads" from the system
as the Final Uranium Cycle, the No. 2 Solvent System, and eventually the
No. 1 Solvent System were all grossly contaminated and it was ultimately
necessary to discard several thousand gallons of solvent due to emulsi-
fication with the aqueous scrub and inability to clean it up. To complicate
+the picture further, the interface float on the HA Column became loose and
allowed the column contents to drain to the cell floor. The uranium,
plutonium and neptunium were recovered from this solvent by successive
carbonate wvashes and the solvent was discarded. In all, about 20,000
gallons of solvemt, 3200 lbs. of uranium, 420 grams of plutonium and

280 grams of neptunium were lost during the scheduled shutdown period and
subsequent recovery operations. After the uranium recovery from the
solvent was completed, the Backeycle Waste Solution (~ 8500 gallons)

which was suspected to contain "do-bads" was routed through the IWwW
Concentrator for acld recovery. The bottoms were held with other
solutions containing product for hydrolysis and eventual rework.

Following completion of the above manipulations, startup preparations

were commenced and the plant wae started up on August 18 with cold HAF

on at 1840 hours.

Product Treatment

A. Plutonium Purification - N-Cell - R. W. Lambert

During the report period, all screens in the ion exchange unit vere
inspected end found to be free of defects. On July 25, new 2040
mesh resin was added to the unit and it was spun in preparation for
startur. Several minor leaks, defective valves and defective air
cylinders were replaced.

B. Uranium Silica Jel = G. A. Nicholson

Operation of the Silica Gel Facility continuved Juring the entire
month of July. The unit was regenerated three times during the
month and a total of ~ 600 tons of uranium were processed. Mich of
the material processed was not within shipment limits after the
first pass and was processed a second time.

C. Neptunium Purification = S. M. Nielson

Run #3 was completed with the elution of 1341 units on June 28. The
product was well within shipping specifications.
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Phase III vas again started on July 1 but a plugged 3BN Jet necessitated
reverting back to Phase II. On July 3, the 3BN Jjet was replaced and
Phase III began at O400. Approximately 1300 units were transferred. Due
to the lack of plutonium in the feed, no plutonium scrub was made. The
figsion product scrub began on July 5. The product eluted on July 6 vas
high in ZrNb by a factor of 2. All other shipping specifications were
met. The product, totaling 1173 units, was loaded out and shipped with
Run #3 product on July 8.

On July 11, the plant inventory which had been decontaminated in the
J-Cell Package was sent to Q Cell and concentrated. Due to poor decon-
tamination in the J Cell Package, the ZrNb levels were a factor of 100
high. This material containing 641 units, including 53 units left from
Run #4 Precut, vas loaded on the resin. Approximately 750 units of Redox
neptunium vere then transferred from shipping cans to Q3 and loaded on
the resin. The Redox neptunium was a factor of approximately 15 above
specified ruthenium levels and a factor of 1.7 above ZrNb level.

During the wash steps, the high amounts of f£ission products caused
excessive radiation in the maintenance room of Q Cell. Radiation levels
reached 3 r through the glove-port at the feed pump, 700 mr at the

CIA horn and 100 mr at the maintenarce room door. These levels decreased
as soon as the scrub vaste was transferred to Jl. By August 6, the
radiation levels in the maintenance room were less than 6 mr,

On eluting the resin after standard scrubs, the ZrNo level in the product
was a factor of about 10 high. The product was returned to Tank Q3 and
butted to feed specifications and rerun using standard scrubs. The
product eluted on July 31 was within shipping specifications. Only 819
units were produced from the run meking a total recovery for the runof

59 per cent. The majority of the loss occurred during the first fission
product scrub. .

Plans are to flush the Q Cell equipment as soon as sufficient storage of
f1lush meterial is available in the Purex Backcycle System.

Acid Recovery and Waste Concentration - G. J. Raadb

‘During the July outage, the recovered acid header was flushed with 5%

oxalic - 3% nitric acid, vater and 5% caustic - 2% tartaric acid flushes.
The Vacuum Fractionator was not flushed; only TK-Ul was used for sending
the flush through the system valve and acid meters to temporary hose drop
legs into the cell. The pressure reducing valve and the Cuno filter were
replaced. The Cuno filter which was installed had a 5 inch long by 2-1/2
inch diameter cartridge with leaf spacing of 0.008 inches giving an equiv-
alent of 70 mesh size screen. The cartridge holder will accommodate a

10 inch cartridge but the only one available for immediate use was the

5 inch cartridge.

Waste Treatment and Storage - R. C. Fcrsman

Plutonium extraction from Purex IWW by trilaurylamine was successfully
demonstrated in plant-scale tests. Although the concentration levels
of neptunium and plutonium in the available feed batch were too low to
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eccurately determine plutonium recovery efficiency, data indicated approxi-
mately 60 per cent of the plutonium was recovered from 4900 gallons of
Purex IWW. Laboratory contacts on the plant IWW and trilauryl amine used
in the test indicated greater than 90 per cent of the plutonium should be
recovered. Future tests will determine if poor phase mixing in plant
equipment or analytical and sampling difficulties due to low product
concertrations were the reason for low recovery efficiencies in the plant.

Solvent Treatment - G. J. Raad

After the plant shutdown, the No. 1 Solvent System was spun from time to
time to provide solvent for the neptunium recovery run. During the
neptunium recovery run, 5100 gallons of solvent disappeared from the No. 1
Solvent inventory due to sending solvent to ICU Concentrator. The No. 1
Solvent System suffered no loss of quality until the first attempt to
start up the plant on August 6 when the contaminated 3WB flow was started
to the HA Column. Typically, the plutonium retention August 1 was

3.84 x 108 and on August 8, it vas 1.30 x 1010, After the forced plant
shutdown, the solvent system was gpun until the August 18 startup, the
plutonium retention was 4,48 x 10° at this time. The G3 centrifuge failed
to start on August 13 sc it was bypassed; the flow nuw goes from T-G2 to
TK-37. The centrifugehas not respoaded to attempts to start it and appears
to have frozen bearings or a bind on the bowl at tha lip. The IOF Tank,
the IOF valve and rotameter were flushed out during the outage and full
flow was restored to the system.

The No. 2 Solvent System was operated to process the UNH stored in TK-P2.
During this operation, the solvent became highly contaminated with crud
from the material in TK-P2; a typical plutonium retention valve was

1.95 x 1011, Continued spinning through the solvent recovery system
reduced the plutonium retention value to 6.59 x 107. Tank R1l, Column R2
and Tank R2 were flushed with oxalic and nitric acids to remove the excess
MnOo deposited during the above operation. The degraded solvent which
had been stored in Tank R5 had aged to the point where it was usable.
However, some solvent salvaged from the sump was mixed with the Tank R5
solvent to make Tank RS available to store the degraded solvent from the
J8 Concentrator. The very thick syrupy degraded solvent from E-J8 was
routed to Tank R8 vie Tank K1 and Tank Rl. This solvent mass plus car-
bonate washes proved to be unusable as solvent and was eventually recovered
for ite ursnium value in the head-end facilities ordinarily used for
fission product recovery. When the Final Uranium Cycle was started on
August T, the uranium introduced via 2EW losses started showing in the
No. 2 Solvent System. The ceantrifuges plugged up and the solvent supply
ran out in the 2CX Tank forcing the Final Uracium Cycle to shut down.

The solvent was washed with 1 volume 2-1/2 per cent sodium cerbonate to

5 volumes of solvent until the solvent contained less then 0.01 lb.
uranium per gallor. Then the solvent was spun through the system. The
loss of solvent was 80 great during the washing that the solvent previously
stored in Tank RS was irtroduced into the system and spun into the
inventory. This solvent appeared to clean-up the system as well as the
regular inventory.

During the shutdown period July 1 to August 18, a total of 19,100 gallons
of solvent was discarded or lost in washes and maloperation.
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Miscellaneous

A. VWater Treatment - M. R. Schwab

During the shutdown period, the following work was done on the Purex
vater demineralizers:

1.

2.

b,

The WER resin in No. 1 Anion unit was replaced with Amberlite
XE-225 weak base resin and the new resin pretreated.

The No. 2 Anion unit containing Duolite A-30B resin was in-
spected and although the resin was about four inches below the
desired level, no additional resin was added.

The No. 3 Anion unit containing TRA-45 was inspected and found
to be short about 12 feet of resin {~ 30% low). The bed was
restored to normal depth by adding some WER resin already on
hand .

Equipment for measuring and recording the effluent flow from each
of the three anions was installed and put into service.

Cribs - R. W. Lambert

While the plant was shut down, a four inch orifice was installed in’
the line from the Vacuum Fractionator to the A9 Crib. Experience
during the May-June run period indicated that the crib could only
handle a portion of the tailwater flow and thu~ the orifice was
calculated to allow about 200 gpm to go to the .rib.
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PUREX PROCESS PERFORMANCE SUMM

fARY
FROM 0000 ON 8/19/63 TO 2400 ON 8/25/63

I. General - G. A. Nicholson

The plant was started up on August 18 with "cold" HAF on at 1840. Recycling

Uranium Cycle was started. "Hot" feed was started to the HA Column at 1340
on August 20 and continued at a nominal 3.2 CF rate until August 24, when

the plant vas shut down to change out the 2IF Flow System (pump, rotameter,
end valve) which had plugged up. Normal processing was resumed on August 25,
with HAF on at 1510, at a nominal 3.2 (actual 2.8) CF.

Rework of hydrolyzed sump and miscellaneous solutions commenced on August 22

‘ at & nominal rate of 200 gallons per batch of HAF.
II. Performance Data - D. C. Leyson
A. Solvent Extraction Performance b cles ical

Gamma dF ﬁ Recycle ﬁ Loss Np Accum.
T B U P U B M

First 3.8 h,1 002 .02 2.5 90%*

Final 3.2 3.1 T.0 5.3 .002 . 1.5

Ion Exch. 1.1 LOh

Overall 7.0 8.3 7.0 5.3 004 ,02 4.0 90%

B. Production

1. HAF = 109.4 T
2. U Production = 93.6T
3. Pu Production = 40.k Kg
4, Np Production
¢. Qverall lLoss
% of
Units Total Production
1. U 574 Lbs 0.3
. 2. Pu 230 Gr 0.5
3. Np, F16, F18 4 Gr 1.0 ;1, of Total
3 Gr 1.0 )Input
4, Solvent 296TH* :

4 of Total Input.
#% ~ 1600 Gals Retained in R8 & 1s Recoverable. oy

of cold feed through the First Cycle continued until August 20 when the Final
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D. Rework
—— . % of
Units Total Production
1. U 8.6T 9.1
2, Pu 2788 Gr 6.9
3. Np 155 Gr 64 (% of Virgin Feed)
E. Volumes to UGS, Gal[’l‘on
Source Gal['l'on Waste Tank
Cww 219 104
Lh66 106
Cell Dr 8L 105
Flush 39 105
cw 300 106<BX
F. TwW Flows '
Data Inconclusive
G. Tank Farm
Waste Tank Boil-off, GalZMin . (°C
101-A 2.1 123
102=A 1.3 116
103=A 0.2 86
10k-A 1.6 138
105=A 13.0 93
106-A 7.0 127

1III. Flowsheet - G. A. Nicholson

(a) The plant was started up under the same flowsheet conditions existing
at shut down, except for the following:

21) The HAO was 80 rather than 73 flows.

2) The HSS was 80 rather than 56 flows.

The IRX was 20 rather than 17 flows.

The IEXP-HNO3 was 10 rather than 7 flows.

The IBX was 24 rather than 17 flows.

The 2AS was 4.5 rather than 3.0 flows.

The 2A pulse frequency was 6 rather than 89 cycles/minute.

Initially, the IUC was routed back to the HAF Tank.

When the Finsl Uranium Cycle was started up, the 2IS was 41

rather than 48 flows.

(10) The 2BP flow was left off until "hot" feed was started to the
HA Column.

‘ I~~~
\O O3 W1 FW
e sl e e s o

(b) On August 20, the 2A pulse frequency was increased from 6+ to T2 cycles
per minute. It was increased to 84 cycles per minute on August 2l.

(c) On August 20, the 2BP vas started at 2.6 flows.
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(a) Oun August 24, the First and Final Plutonium Cycles were shut down at
equilibrium. The Final Uranium Cycle was shut down and the 2D Column
vas stripped and emptied.

(e) Normal processing was resumed later the same day under the same flow-
gheet conditions existing before the shutdown.

Feed Preparation - G. J. Raab

Dissolving started again on ﬁugust 21, The dissolvers were not pressed to
capacity as the plant rate was low and no 15 bucket charges were made., The
coating wvaste Jet to UiS has operated well. Metal age varied from 124 to
187 days. The I13] emission was 0.33 curies for the period.

Solvent Extraction - &. A. Nicholson

The solvernt-extraction performance picture has been considerably clouded
since startup by the flow control problems with the HAF, 3WB, 2AX and 2TF
Streams and the temporary shutdown. Continuing improvement has been
apperznt, however, with losses very low since startup. First Cycle perform-
ance has been generally very good with product (HSP) activity about 50 per
cent lower than ncrmal and waste losses averaging less than 0.03 per cent.
Partition performance has also been excellent with plutonium carryover in
the IBU Stream about 80 per cent lower than normal. This is probabdbly due
to the lower processing rate and increased aqueous-to-organic flow ratio in
the IEX Column.

Performance of the Final Plutonium Cycle has been excellent. Since steady-~
state operation was reached about August 21, the D.F. has averaged about
2000 and & severe burst from the First Cycle late in the report period
caused only a temporary two-fold increase in the product activity. Losses
to0 backeycle were about two-fold higher than normal during the report period
due to varying 2AF acidity and 2AX flow problems, but no adverse effects
resulted.

Performance of the Final Uranium Cycle bas shown considerable improvement
with the nevw scrub cartridge with the D.JF. averaging about 1000 in spite
cf the upsets due to the erratic 2IF flow. Contamination of the final
product with plutcnium and Zr-Nb was high immediately after startup, dut
decreased rspidly throughout the report period. The shutdown and sub-
sequen% startup on August 24 produced enother burst of plutonium contami-
nation ir the rrodact. However, this was declining repidly ani the gamme
activity of the product was within shipping limits without further treat-
meut by the end of the report period.

Neptunium accumilation in tke plant was consiierably above normal during
the repert reriod. lLosses totalled less than five per cent, including
the extra neptunium added with the rework. Estimated accumulation based
on samples of the 3WE verified the low losses.

Product Treatmeat - R. W. Lambert

A. Plutonium Purification {N¥-Cell)

During the first part of the run period, N-Cell was run-in and several
.. leaks were detected ard fixed. Plutonium was routed to N-Tell on
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August 20 and the unit performed well the remainder of the report peribd
with all product within specifications.

B. Uranium Silica Gel - G. A. Nicholson

The Silica Gel unit was operated for about two days, then shut down for
lack of feed.

Solvent Treatment - G. J. Raab

The No. 1 Solvent System activity level went down very fast after plant

gtartup as shown in values below:

Pu Ret. Zrib Ru
Date Time AT/Gel. Uc/Gal. Uc/Gal.
8/19/63 0105 1.019 2370 853
8/19/63 1300 9.298 1170 289
8/20/63 0910 9.388 &3 206
8/24/63 1300 - Lhs Tik

The o .l Solvent System is operating without the use of centrifuge.

The No. 2 Solvent System had been spinn several days before startup and
reached a Pu retention value of 1.kl x 10° by 8/19/63; by 8/22/63, it had
improved to 5.66 x 107, The loss of solvent from the system to the No. 1
System via solvent washes was about 390 gallons per day which is higher
than normal.

Miscellaneous - R. W. Lambert

Cribs

On August 21 after only being in use for six days, the A9 Crib liquid
level reached its maximmm limit and it was necessary to blank off the
lire carrying the fractionator tail-water to the crib. The crib filled
in spite of the orifice which was installed in the line to 1imit the flow
to only about oné-third of the total tail-water flow. With the A9 Crib
being blankad, the entire tail-water flow was again routed to the Furex
Swamp via the Chemical Sewer Line.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 8/26/63 TO 2400 ON 9/1/63

1. General - G. A. Nicholson

The plant was maintained at a nowinal 2.6 (actual 2.7) CF during the report
period. Rework of hydrolyzed sump solution continued until August 29. The
Neptunium Recovery Cycle was gtarted up on August 30 under Phase I flowsheet
conditions.

II. Performance Data - D. C. Leyson

A. Solvent Extraction Performance by Cycles 521’21“12

. Gamma AF % Recycle % Loss Np_Accum.
T m U Pu T N B
FPirst k.0 4.3 002 .02 T.3 108%
Finpal 8.8 3.k 7.5 2.7 002 3.9
Ion Exch. 1.1 .03
Overall 7.3 8.8 7.5 2.7 004k .02 1l.2 106%
B. Production
1. HAF = W4, 7T
2. U Production = 1514 T
3. Pu Production = T2.6 Kg
'h, Np Production = -0-
C, Overall LosQ
% of
Units Total Production
1. ¢ 792 lbs . 0.26
2. Pu ko6 Gr 0.56
3. ¥p, Fi6, F18 11.3 Gr 2.5 g% of
L, K6 9.k Gr 2.1 Input
L. Solvent 201 Gain 02
D. Revork )
® - .
Units Total Production
1. U 4020 Lbs 1.3
2. Pu k70 Gr 0.6
3. Fp 157 Gr
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E. Volumes to UGS, Gal[Ton
Source Gal['l'on agste Tank
oW 391 106-A
C.D. 95 IOS-A
FP 61 105-A
Flush 9 105-A
TWW 19 105=-A
C.W. 300 106'Bx
F. IWW Flows
6.0 Avg. HNO3 Conc.
G. Tank Farm
Waste Tank" Boil-off, Gal/Min Temp. (°C
101-A 2.06 123
102=A 1.3 107
103=-A 0.2 86
104 -A 1.6 137
105<A 13.0 93
106-A 7.0 126

IIX. Flowsheet - G. A. Nicholson

(a)

4

{b)
(c)
(a)
(e)

{t)

On August 26, all First Cycle streaws, except the IBS, were reduced
from nominal 3.2 to 2.6 rates. The IBS was left at the same rate, or -
at 30 flows at a nominal 2.6 CF.

On August 28, the IBXP was reduced from 24 to 20 flows. It was in-
creased back to 21 flows on August 29.

On August 28, the IBXP-HNO3 was reduced from 13.4 to 10 flows. It was
increased back to 12.3 flows on August 31.

On August 27, the 2DS was reduced from 53 to 47 flows.

On August 27, the 2DF-ferrous sulfamate was. reduced from 0.3l to 0.22
flows. It was increased back to 0.28 flows on August 29, then reduced
again to 0.22 flows on August 31.

On August 26, the 2AS was increased from 5.1 to 5.7 flows.

IV. Feed Preparation - G. J., Raab

Opne dissolver holding most of the time; only one 15-bucket charge made to
improve time cycle. Metal age varied from 128 to 202 days. The I131
emission was 1.60 curies for the period. The rate of emission was higher
than it should be for the age of the metal charged.

! 1
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. V. Solvent Extraction - G. A. Nicholson

Solvent-extraction performance during the report period has been excellent.
Waste losses have continued to average lower than during the previous run
_period ( 0.03 per cent) and product purity has been excellent. Plutonium
carryover in the IBU Stream continued at a level about five=fold lower than
the previous run. The reduction in IBXP flow on August 28 was followed by
a two-fold increase in plutonium carryover, but the new level represented
only 0.2 per cent of the total in the HAF Stream. The plant processing rate
wvas still limited by a flow restriction in the 2DF Stream.

Performance of the Final Plutonium Cycle continued at a high level, with
losses to recycle averaging about normal (~ 2.5 per cent) and product (2BP)
purity well below the limits for processing in the Anion Exchange Cycle.

Performance of the Final Uranium Cycle continued to improve during the first
of the report period. The I'F reached about 2500 and remained at this level
for the last half of the run period in spite of numerous minor upsets when
the 2DF control valve was exercised and the pump "bumped" in efforts to
increase the 2IF flow. Plutonium and ruthenium contamination in the final
product showed an increasing trend late in the run period, but was not
severe and all uranium product met shipping specifications without further
treatment.

Neptunium accumulation in the Solvent-extraction System remained sbove normal
for the report period. However, losses via both the HAW and 2UC Streams

’ increased by about two-fold over the previous report period. The increase
in HAW losses occurred the last three days of the report period in plutonium
losses; and were caused by flow control problems in both the 3WB and recovered
acid addition (HSS-EN03 and HSR-HNO3 ) Streams. The 2UC losses were associ-
ated with difficulties in ma.intaining proper saturation in the 2D Column, due
to the 2DF flow control problem. Accumulation in the Neptunium Recovery System
since 1ts start up on August 30 has been in doubt due to a faulty 3BN Sampler.

VI. Product Treatment

A. Plutonium Purification - N-Cell - R. W. Lambert

Plutonium quality improved during the run period reaching near record
levels.

On August 27, the fluorlde was turned off in N-Cell and remained off for
the remainder of the report period. N=-Cell I, in spite of the low feed
activity and absence of fluoride, remained unexpectedly high at between
10 and 15.

B. Uranium Silica Gel - G. A. Nicholson

The Silica Gel Unit was shut down during the report reriod dvue to lack
of feed material.
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Acid Recovery and Waste Concentration - R. W. Lambert

F-Cell Acid Recovery

After reaching equilibrium conditions, the ZrNb activity in the AAA recovered
acid (TK-F3) ched its normel single stage waste concentration level of
about 1.5 x 10% uc/gal. The ruthenium activity, however, reached only about
one-half of its expected level and by the end of the report period was
running about 4.0 x 103 uc/gal. The IWW rate for the period was near normal
running about 6.0 flows.

The lover ruthenium activity level may be the result of operating F-Cell
with high IWF dilution made possible by the overall low plant operating
rate. The high dilution rate decreases the E-F6 bottoms acid concentration
and this in turn tends to reduce the amount of ruthenium volatilization.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 9/2/63 TO 2L00 ON 9/8/63

I. General - G. A. Nicholson

The plent was meintained at a nominal 2.6 (actual 2.6) CF rate during report
period.

II. Performance Data - D. C. Ley.son

A. Solvent Extraction Performance by Cycles (Typical)

Gamma AF % Recycle % Loss Np Accum.
g B g Pu T Pu M
Fj:rst 3 09 u 02 -002 002 h’ -7 -19%
Final 3.5 3.0 5.5 1.3 .002 2.0 +66%
Ion Exch. 1.0 Ok
Overall T4 8.6 5.5 1.3k 00k .02 6.7 L7%
B. Production
1. BAF = 150.7 T
2., U Production = 145.8T
3. Pu Production = 93.8 Kg
4, Np Production = =0O-
C. Overall Loss
% of
Units Total Production
1. U 655 Lbs 0.2
2. Pu 386 Gr 0.4
3. Np, Fl16, F18 43 Gr 13.0
K6 9.3 Gr 2.8
4. Solvent 90 Gal * L 0.01
D. Rework % of
. Units Total Production
1. U N
2. Pu 1.5 Kg 1.7
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E. Volumes to UGS, Gal/Ton

‘Source’ : Gal/Ton Waste Tank
OWW 102 10k4-A
OWW 192 106-A
CD 8l 105-A
FP 120 105-A
TWW 6 105-A
CW- 300 109-B
F. IWW Flows |
8.1 Avg. HNO3 Conc. - 5.1 M
G.. Tenk Farm
Waste Tank Boil-off, Gal/Min Temp. (°C
101-A T 2.1 123
102-A 0.8 92
103-A 0.25 85
104-A 2.65 137
105-A 8.4 96
106-A T.7 127

Flowsheet - G. A. Nicholson

(a) On September 2, the 2D pulse frequency was increased from Tl to T2 cycles
per minute. It was further increased to 74 cycles per minute on
September 3.

(b) On September 3 and again on September 5 and 6, the 2DW uranium loss dropped
off to one to three per cent, vs. the normal control range of five to seven
per cent.

(c) On September 6, the 3WB HNO3 concentration was decreased fram 10 M to 8 M.

(d) On September 6, the 2EX temperature was reduced from 55 to 52° C. It was
=  further reduced to 50° C on September 7.

Feed Preparation - G. J. Raab

On September 1, C3 dissolver was charged with 15 buckets of metal and when coats
were removed, dissolving was started.about 0800 September 2. The C3 I131 monitor,
then the 293 Bldg. monitor went off-scale. Dissolving was stopped 35 minutes
after steam was started by turning on full cooling water flow. The specific
gravity leveled out at 1.55. The 100-C Area reported 3 buckets of 18-day old
metal had been sent by mistake. The partial dissolved cut was jetted to TK-Dh.
TK-D4 had about 2600 gallon heel of good metal solution to which 10 pounds of
mercuric nitrate had been added. The total volume in TK-D4t was 3990 gallons.
Five more pounds of HgNO3 was added to TK-D4t bringing concentration to .0013 M
Hgtt. The dissolver heel was covered with water and enough 50 per cent NaOH
was added to make solution 5 per cent NaOH. The C3 dissolver ai ! TK-D4 will
remain out of service until the I131 has decayed sufficiently to process.
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A total of 63.7h curies of I13] was emitted from the stack for the report
period; 46.25 and 13.80 curies of the total were emitted on the day and
day following the incident.

The remaining two dissolvers were routed to TK-D3 and were able to dissolve
sufficient metal to meet the present plant capacity. One 15-bucket charge
wvas made to improve time cycle.

Solvent Extraction « G. A. Nicholson

Solvent-extraction performence continued at an excellent level, with waste
losses averaging less than 0.03 per cent and minimal contamination in both
product streams. The 3WB (and, consequently HA Column) acidity wes slightly
above normal early in the report period because of an inoperable sampler.
Also, on several occasions, the recovered acid flow to the HSS, HSR and IBXP

~ was lost because of filter pluggage pro‘t'alems. However, neither of these

conditions affected the process significantly. The plutonium carryover in
the IBU stream remained about two to three-fold below normal.

Final Plutonium Cycle performance was excellent, with the DF averaging about
2500 despite lower-than-normal losses to the Backeycle System (L 0.5 per cent)
during the latter half of the report period. The final product (2BP) stream
averaged only about three-fold above shipment limits, so was well below the
limits for processing in the Ion Exchange Cycle.

Final Uranium Cycle performance continued at an excellent level during the
report period. The flow impediment in the 2DF flow system continued to
restrict the plant rate and periodic attempts to improve the flow by "bumping"
the pump tended to increase the plutonium contamination in the final product.
All product was within shipping limits without further treatment, however.

The DF averaged greater than 3000 in spite of widely varying losses (1.5 to 10

‘per cent) to the Backcycle System. Plutonium contamination in the 2EU stream,

reported as increasing last week, returned to the normal three to six ppb level.
Ruthenium contamination, however, remained about two-fold above normal.

Neptunium accumulation in the Solvent-Extraction System remained at about the
same level as during the previous report period. During the two periods of
low saturation in the 2D Column, the 2EU losses were above normal and the acid
flow problems in the First Cycle increased the HAW losses scmewhat, but the
total losses averaged less than eight per cemt. Accumulation in the Neptunium

- Recovery Cycle continued at a normal rate with epproximately & half of a batch

accumulated since start-up of the system on August 27.

Product Treatment -

A. Plutonium Purification - N-Cell - R. W. Lambert

The performance of N-Cell during the report period continued good although
by September 3, push pressures had been increased to 48 lbs and indications -
of resin problems were present. Fluoride was not used in N-Cell during the
entire report period but DF remained near 10 and all product remained well
within specifications.

During the latter half of the report period, about 9 gallons of resin were
replaced "on the fly" in an effort to keep push pressures from increasing

further.
|




B.

Uraniun Silica Gel - G. A. Nicholson SSIF 1ED

The Silica Gel ';Facility remained shutdown due to lack of feed solution.
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PUREX PROCESS PERFORMANCE SUMMARY
I. General - G. A. Nicholson

additions to succeeding batches.

II. Performance Data - D, C. Leyson
A. Solvent Extraction Performance by Cycles
. Gamma 4F ﬁ Recycle
® I = g Fu
First 4.0 4.1
Final 3.5 3.0 5.6 1.9
Ion Exch. 0.9 0.03
Overall T.5 8.4 5.6 1.9
B. Production
1. HAF = 143.8
2. U Production = 155.1
3. Pu Production = 71.6 Kg
4, Np Production == -O=-
C. Overall Loss
Units
1. U 604 Lbs
2. Pu 239
3. Np, F16, F18 11
X6 9
4. Solvent 3000 Gal
D. Rewvork
Units
. 1. U 899
2. Pu 132
3. Np 35
*Based

on total input, virgin feed &nd -rework.
#¥Baged on virgin feed. .

The plant was maintained at a nominal 2.6 (actual 2.65) CF during the report’
period. Addition of hydrolyzed waste rework solution from E-Fll to the HAF
comenced on September 1, but Jetting difficulties prevented regular

ical
% loss NP Accum.
U Pu N
002 .04 5.0 14
002 2.5 105
ook o4 7.5 119
% of
Total Production
0.19
0.33
3.5 %
2.8 *
0.3
% of
Total Production
0.29
0.18
11,0 **
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E
E. Volumes to UGS, Gal/Ton CLASSIF IED
. Source Gal/Ton Waste Tank °

OWW 250 50/50 #
Cell Drain Lo 105-A
FP . 17 105-A
Cw 300 109-B
F. I Flowe 7.0 Avg. HNO3 Conc. - L.75 M
G. Tank Farm
‘ Waste Tank Boil-off, Gal/Min Temp. (°C
101-A 2.1 122
102-A 0.8 90
103-A 0.3 88
10k-A 2.7 135
105-A 8.4 93
106=-A T.7 126

III. Flowsheet - G. A. Nicholson

(a) On September 9, the 2EX temperature was reduced from 50 to 47° C. It vas
further reduced to 45° C on September 10.

(b) On September 9, the 2DF temperasture was increased from 50 to 6°C. It
was reduced back to 50° C on September 10.

. (c) On September 9, the 2DF uranium concentration was increased by about 10
per cent to 2.2 M.

IV. Feed Preparation - G. J. Raab

Dissolver C3 was holding to age the "green" metal charged September 1. Dissolvers
A3 and B3 were able to maintain the plant rate, but three 15-bucket charges were
made to keep cycle time to ~ 24 hours. The metal age varied from 130 to 201 days.
The 1131 emission vas 1.96 curies for the period. The amount of 1131 coming

from the C3 dissolver is minimal as shown by the C3 iodine monitor.

V. Solvent Extraction - G. A. Nicholson

! Solvent-extraction performance continued at the same excellent level as during
the previous report period. Losses were up slightly, averaging about 0.05 per

' cent until the rework commenced when they increased about two-fold. Process
control has shown considerable improvement since the first of the run period.
Losses to the Backcycle Waste System have fluctuated less and plutonium levels
are much lower than typical of recent months. Plutonium carryover in the IBU
hae remained exceedingly constant at about 0.3 per cent.

Final Plutonium Cycle performance has continued at the same level as during the

previous period, with an average 7r-Nb OF of 2500 and losses averaging about

1.2 per cent. All product wes well within limits for processing in the Anion
. Exchange Cycle without the addition of fluoride.

#Split assumed between 1Ok-A and 106-A.
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Final Uranium Cycle performance has also continued at an excellent level,
with all product within shipping limits with respect to gamma activity
without silice gel treatment. Zr-Nb DF's improved by about 15 per cent
during the report period, from about 3500 to about 4000. A temporary
increase in Zr-Nb product activity resulted from the increased 2IF temperature,
but quickly decreased when the tempereture was returned to normal. The
ruthenium contamination in the product showed a downward trend after the
reduction in the 2EX temperature to 45° C. A minor problem of plutonium
contamination in the product arose eerly in the report period, but returned
t0 normal when the 2DF temperature was returned to normal. Segregation of
five batches that were above the 10 ppb limit was necessary, but it should
be postible to blend them off in the near future.

Neptunium accumulation in the Solvent«Extraction System showed a slight
improvement, with instantaneous losses averaging about 4 and 2.5 per cent

 via the HAW end 2EU streams, respectively. The inventory in the Backcycle

System has been reduced to an apparent base level of about 300 units and
the accumulation in the "J-Cell Package" has been restricted to the input to
the plant since the end of the previous report period.

Product Treatment

A. Plutonium Purification - N-Cell - R. W. Lambert

During the report period, resin was replaced on an intermittent basis
(15 gallons in all) and pushing conditions improved. In addition, the
vent valve on the push tank was replaced and the operation improved
markedly.

The NeF flow remained off during the report period and N-Cell DF con-
tinued to run about 10. All plutonium product was well within specifi-
cations.

B. Neptunium Purification -~ S. M. Nielson

During the report period, the following items were completed in the
Neptunium Purification Unit:

1. Transferred neptunium inventory to Tauk JL (~ 100 units).

2. All process vessels were thoroughly flushed with 30 per cent
nitric acid.

3. The E-Q2 concentrator was given a deep-flush with nitric acid
for plutonium control.

k. The T-Q4 resin column was stripped with 1 M HNOS .

5. The coils in Tank Q3 and Q5 and the jacket on Column T-Q4 were
checked for leaks.

The flushes reduced the radiation readings in the Hot Cell to less than
15 mr per hour. Readings at the T-Q4 resin column were I mr at the top
and 12 mr at the bottom. Essentially no plutonium (%.9 x 107 counts

per minute per gallon) was found in the E-Q2 concentrator flush. The
coil and jacket leak test over a period of eight hours revealed no leaks.
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Solvent Treatment - G. Ward

The No. 1_solvent system activity has averaged 5.17 x 102 uc/gal and
2.77 x 103 uc/gal Zr-Nb and Ru, respectively. The over-all loss from the
two systems was 3000 gallons. During this period, the TK-Rl changes were

_chenged from 24 hr/change to 36 hr/change. This was done to reduce loss

of orgenic from R-Cell to G-Cell. The No. 2 solvent activity was 3 uc/gal
and 23 uc/gal Zr-Nb and Ru, respectively.

Acid Recovery and Waste Concentration - R. W. Lambert

F<Cell Acid Recovery

During the past two weeks, the activity in the AAA recovered acid slowly
increased. By week's end, the Zr-Nb activity was asbout 2 x 104 uc/gal and
the Ru activity had climbed to about 1 x 10% uc/gal. _

Fission Product Purification - J. B. Kendall

A successful R & D batch run was made at the SSW during the week of August 12
for separating the rare earths and cerium. A cerium df of 250 was achieved
from the rare earths by oxidation of the cerium to the gquadravalent ion in

a 0.2 M KpSp08 - 0.02 M AgNO3 - 2.0 M HNO3 media and extraction of the cerium
with an equal volume of O.4 M D2EHPA - 0.2 M TBP in Soltrol-170 solvent.

About 10 per cent of the rare earths based on promethium analysis was also
extracted. ]

A successful batch run was also made to demonstrate the separation of the

rare earths fram the sulfate and silver by D2EHPA extraction. A silver d4f
greater than 1 x 105 was achieved and the over-all rare earth waste loss based
on promethium was about two per cent.

Fission Product Recovery - W. C. Schmidt

Approximately 1300 gallons of carbonate product was shipped to 003. Sr-89/
Sr-90 ratio, calculated by the cesium to strontium ratio, was 6.6 on _
September L,
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 9/16/63 TO 2400 ON 9/22/63

I. General - G. A. Nicholson

The plant was maintained at a nominal 2.6 (actual 2.5) CF during the report
veriod. Rework of hydrolyzed waste solution continued at infrequent inter-
vals until September 22 when attemwpts were suspended because of Jet plugging
difficulties. The flow restriction in the 2DF system and two dissolver
operations continued to limit the plant production rate. The Neptunium
Recovery Cycle was switched from FPhase I to Phase II operation on September 16
and from Phase II to Phase III operation on September 18. Phase I operation
was resumed on September 19.

II. Performance Data - D. C. Leyson

.- A. Solvent Extraction Performance by Cycles {Typical)
Gamma 4F % Recycle % Loss Np Accum.
T B g Pu T R B
First 3.9 L. 002 0.1 5.3  T3%
Final 3.0 3.4 6.0 1.87 .002 4.8 -210% *
Ion Exch. .035 )
Overall 7.3 8.6 6.0 1.9 004 0.11 10.1 =13T% *
B. Production '
1. HAF = 149.2 T
2. UProduction = 15.0T -
3. Pu Production = 88.1 Kg
4, Np Production = =0-
C. Overall Loss . % of
Units Total Production
1. U 605 Lbs 0.21
2. Pu 260 0.29
3. Np, F16, F18 15 4.0
. X6 16 h.2
. 4, Solvent 805 Gal 0.08

¥Phase III.
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D. Rework : @
Units Total Production
1. U . 1259 * 0.3
2. Pu ‘ - 590 0.67
3. Np L9 * 12.9
E. Volumes to UGS, Galfgon
Source ' Gal[Ton Waste Tank
OWwW 54 104 -A
OWW 216 106-A
cD 21 105=A
FP 1&; o 105-A
TWW 105=-A
CW 300 109-B
F. IWwW Flows
6.5 Avg. HNO3 Conc. = 3.75 M
G. Tank' Farm
Waste Tank Boil-0ff, Gal/Min Temp. (°C
101-A 2.08 121
102-A B4 90
103-A .25 89
10)4-“1\ . 2065 135
105=A 8.4 93
106-A T.7 . 126

III. Flowsheet - G. A. Nicholson

(a) On September 16, the 3A pulse frequency was reduced from 67 to 50
- cycles per minute. It was increased back to 60 cycles per minute on
September 17.

(b) On September 16, during transition to Fhase II conditions, the 3AF
acidity dropped about 25 per cent. Tt was increased tack to normal on
September 17. .

(¢) Commencing on September 19, the 2EX-HO was reduced from 392 to 343
flows over the following four days.

(d) On September 21, the 2DF urenium concentration was reduced from 2.2 to
2.0 M.

(e) On September 22, the IOBW (carbonate-permengenate) change schedule was
changed from twelve to eight hours. Also, the 20BW schedule was changed
from a 24 to a 1l2-hour period.

(f) During the report period, the 3WB nitric acid concentration averaged
9.0 molar - &bout 12 per cent high. '
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IV. Feed Preparation - G. J. Raab

Dissolvers A3 and B3 maintained the plant rate. Three 1l5-~bucket charges
were made to maintain normal cycle times. On September 20 and 21, the
samples of TK-D2 (coeting waste) showed high uranium by the Cs method.

An insgpection of the charts showed nothing to indicate any metal solution
wvas Jetted into TK-D2 or that the rinse cycle was ebnormal. TK-D2 was
given a 15 per cent caustic flush and all samples since the flush have been
normal. The metal age varied from 125 to 181 days. The I13) emission was
1.65 curies for the period.

V. Solvent Extraction - G. A. Nicholson

Process performance during the report period continued at the excellent
level typical of recent weeks. Rework of the hydrolyzed waste solution in
E-F1l produced a noticeably adverse effect on both HAW losses and HSP
activity. Except for the brief periods of rework, however, the losses
have averaged less than 0.0l per cent and the activity of the First Cycle
product streems has continued at a low level.

Final Plutonium Cycle performance has been excellent with the 2BP activity
typically only three-fold above shipping limits. A temporary loss of
sodium nitrite flow to the 2AF on two occasions resulted in high 2AW losses
to the Backcycle Waste System for brief periods.

Final Uranium Cycle performance also continued at an excellent level during
the report period, with Zr-Nb DF's averaging about 2700. The Ru DF's have
averaged nearly two-fold higher since the 2EX temperature was reduced during
the previous report period. The plutonium contamination in the final product
averaged only slightly above 3 ppb for the report period and it was possible
to blend to shipping limits all of the off-specification uranium product.
The saturation in the 2D Column was below the normal on several occasions.
resulting in increased neptunium losses via the final product. The under-
saturation in the 2D Column was caused by the erratic and frequently low

2DF flow.

A process test was initiated to determine the minimum agueous=-organic flow
ratio in the 2E Column consistent with good performance. While results to
date are clouded by questionable instrument calibrations and enalyses,
indications are that flow ratios at or very near the theoretical minimum
values are required for good performance.

.Neptunium accumulation continued at a relatively high level during the
report period, but losses were about 60 per cent above the previous week.
About 870 units of neptunium which was accumulated in the J-Cell Package
was decontaminated to & low level and diverted to the Neptunium Purification
Cycle for final clean-up. An instability problem in the 3A Column was
encountered during tramsition from Phase I to Phase II. While laboratory
analysis of the "cold" streams indicated correct acidities, the 3AW nitric
analysis was low and addition of fresh acid to the 3AF Tank alleviated the
problem.
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| VI. Product Treatment

. A. Plutonium Purificstion -« N-lell - R, W. Lambert
The plutonium ion excharge unit operated very smoothly during the report
period. The activity of the final product remsined extremely low in
spite of using no fluoride in the XAF feel stream.

| An additional five gallons of resin was changed out during the report
period on a gallon-at-a-time basis.

B. Neptunium Purification - S. M, Nielson

On September 18, J-Cell Package was switched to Fhase II1. After 16
hours, the J-Cell Package was srut down and the flow to Q-Cell stopped.
The E-Q2 concentrator was shut down, allowed to cool and jetted to
Tank Q3. Samples of Tank Q3 indicated that between 700 and 900 units
had been transferred from the pac’.ige. Purificetion of this material
will begin during the next report period.

VII. Solvent Treatment = &. Ward

The No. 1_solvent system activity has aversged 1.14 x 103 uc/gal and
2.28 x 103 uc/gal Zr-Nb and Ru, respectively. The over-all loss from the
two systems was 935 gallons. Luring this period, the TK-Rl carbonate changes
were returned to a 2i-hour change cycle from a 36-hour change period and the
TK-Gl carbonate changes were returned to 8 hours from a 12-hour cycle. These
‘ moves were prompted by the increased activity in the soivent. The No. 2 solvent
' system activity was 2 uc/gal end 27 uc/gal Zr-Nb and Ru, respectively.

VIII. Acid Recovery and Waste Concerntration -~ R. W. Lamber-

F-Cell Acid Recovery

Operation of the F-Cell acid recovery system was scmewhat erratic during the
report period. On several occasicns, the acii absorber {T-F5) was flooded
and the E-F6 concentrator specific gravity was abnormally high. The erratic
operation resulted in wide fluctuations in the activity level of the recovered
acid with both Zr~Nb and Ru exceeling normal operating levels.

IX. Fission Product Recovery - W. ¢. Schmidt
Strontium

Approximately 1500 gallons of carbcnate product were shippea to u03. Sr-89/
Sr-90 ratio, calculated by the cesiur to strontium ratic, was 7.2 on September 12.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 9/23/63 T0 2400 ON 9/29/63

I. General - G. A. Nicholson

iI.

The plant was maintained at a nomina

period. Rework of hydrolyzed waste {F8) solution was commenced on September 23

and on September 28.

Performance Data - D. C. Leyson

1 2.6 {actual 2.5) CF during the report

A. Solvent Extraction Performance by Cycles (Typical)

Gemma dF % Recycle

U Pu U Pu
First h,1 YL
Final 3.2 3.4 6.0 2.2
Ton Exch. 0.03
Overall T.3 8.7 6.0 2.23

B. Production

1. HAF = 1W3.7T
2. U Production = 143.87T
3. Pu Production = 80.9 Kg

4, Np Production

C. Overall lcss

1. U

2. Pu

3. Np, Fl16, F18
K6

L4, Solvent
D. Rework
1. U

2. Pu
3. Np

*Based on Total Input.

1184 {Prelim. Est. - Final

Units

583 Lbs
55
12

9
724 Gal

Units

" 3289

3052 ~Fram ME ; 487 -From F8

[

% Loss Np Accum.
U Pu Np
.002 03 2.0 -J+6%
.002 2.5  +162%
004 .03 k.S 116%

cone. Data not avail.)

% of

Total Production

.1 *
*

oOpPpwoOoOo
oOwWrHwmM

7
% of

Total Production

1.14
4.0 -Total
19 05 *
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E. Volumes to UGS, Zal/Ton

Source zal/Ton Waste Tank
OWW 201 106-4
SWW 50 1044
oo 48 105-A
It 116 105 -4
W 9 105-4
W 300 109-F
F. TWW Flows
6.9 Ayg. HND3 Conce = .7 M

~

G. Tank Farm

Wwaste Tank Boil-off, al/Min

101=-4A 2.1 120
102-A 0.5 . 91
103-A 0.3 91
104 <A 2.7 136
105 <A Bk 93
106=4 : 7.7 126

Flowsheet « Z. A. Nicholscn

(a) During the period from September 23 through September 24, the 2EX-Hp"
was reiuced from 343 to 320 flows. .T wes increased back to 340 flows
on Sertember 25.

b} During the period from September 26 through September 29, the 2E pulse
frequency was increased from 6Q to 7 cycles per minate.

Feed Prerparation - 3. <. Ragb

Dissolvers were shut down for ~ 10 hours for the President's visit on
September 26. The feed supplv has been iow since. This was aggraviated

ty allowing scrubber water to flow from 2 dissolver on coating removal to a
dissolver on a cut. The time cycles were improving by eni of period and the
metal solution suprly was betser. Four li-bucket cheorges were made to improve
the time cyzle. The metal sge varied from 132 to 187 days. The 131 emission
was 0.78 curies for the periol.

Solvent Extraction = G. A. Nicholson

Solvent-extraction performance Auring the report period continued to be excellent;
with the quality of both product streams neér all-=ime low 2nd with waste losses
at minimal levels. The tonic effect of the hydrolyzed waste \F8) rework

solution was considerably more pronounced than normai and the First Cycle

product stream activities were at record low levels for processing of Yhot"

feed. The solution which was reworked contained the uranium recovered by

caustic precipitation from the *sludge removed from the Ii"U Concentrator early

in August.
a2
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Final Plutonium Cycle performance was generally at the same high level of

the previous week. A significant decrease in decontamination performance

was noted during the last two days of the report period. Also, on September 28,
nitrite flow to the 2AF Tank was lost temporarily and the 24X rate was in-
creased substantially for a short time. As soon as the nitrite flow was
restored, the 2AW losses returned to normal and the 2AX was reduced. It is
possible, however, that the sudden changes; while not of great magnitude,

were sufficient to throw the 2A Column into a cyclic instability condition.

Final Uranium Cycle performance has also been excellent, with Zr«Nb DF's
averaging about 3000 end recycle losses much more constant {at about six
per cent) than during.the preceding week. The plutonium contamination in
the uranium product decreased by about two-fold to an sverage of ~ 7.5 ppb.
The 2DF flow restriction continued to limit the processing rate.

The process test in the 2E Column, discussed briefly in the previous summary,
was concluded. The minimum A/O ratio obtained without a significant in-
crease in waste loss was sbout 0.82. This is very close to the theoretical
minimum A/O for the temperature and T3P concentration existing during the
test (45° C and 28 per cent, respectively). At the conclusion of the above
test, the 2DX flow was increased by five per cent and a test commenced to
determine the maximum stable operating frequency. The frequency test was
terminated when a frequence of 75 cycles per minute was attained without any
indication of instability.

Neptunium accumulation in the plant was improved over the previous report
period as a result of lower HAW losses and improved control of the 2DW
losses. It is interesting to note also that average instantaneous losses
have agreed quite closely with total batch losses during the past few weeks.
Neptunium accumulation in the Neptunium Recovery Cycle has continued at a

fast rate since start-up of the "J-Cell Fackage”. The hydrolyzed waste

solution which was reworked apparently contained a substantial quantity of
neptunium.

Product Treatment

A. Plutonium Purification = N-Cell - R. W. Lambert

By the end of the report period, N=-Cell completed 45 days of operation
without a complete resin changeout. The decrease in resin pushing
problems c&n primarily be attributed to intermittently changing out
small fractions of the resin i~ 10 per cent;.

The over-all operation of N-Cell was excellent during the report period.
On September 28, ANV {no fluoride) was started into the XAF stream as a
convenient means of providing a complexant for the fluoride introduced
in MR material via the HA Column.

B. Neptunium Purification - S. M. Nielson

On Septemger 2, seven cans of Redox neptunium were transferred to Tank Q3
which cont2ained 847 units of Purex neptunium. A sample taken after the
transfer showed 1252 ymits in Tank Q3.

N L
)
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Q3 was butted and the resin loading step started on September 25. By
September 28, all scrubs were completed. Reguler scrub volumes were

used as spproximaetely 60 units of plutonium were received with the Redox
material. The elution step was completed on September 29. Valence adjust-
ment was accomplished in the second attewpt using a one minute heating
period with no vacuum.

No major problems were encountered during the run., .With only TMI and
thorium analyses unreported, the product is well within shipping speci-
fications. The following tebles show the losses for the individual steps
and the over-all IF's attained for the run:

Losses for Run #6

‘EBlution
Step loading Pu Scrub FP & Fl Scrubs Forecut
Loss (% of Feed) 1.0 1.5 1.8 12.2

*DF's For Run #6

Pu Zz-Nb  Ru i
265 1323 89,500 12,500

Solvent Treatment - G. Ward

The No. 1 solvent system activity has averaged 1.26 x 103 and 2.1l x 103 uc/gal
Zr-Nb and Ru, respectively. The over-all loss from the two systems was TTH
gallons. During the period the R-Cell organic inventory was butted up from
28.1 per cent TBF to 29.l1 per cent with fresh solvent. The number two system
activity levels were 4 uc/gal and 27 uc/gal Zr-Nb and Ru, respectively.

Fission Product Recovery - W. C. Schmidt

Strontium

New Jumpers for routing waste from E3 to UGS vice the old method of E5 to F18
to UGS was installed and the new disposal procedure initiated. No process
difficulties have appeared except the total process time cycle has been in-
creased by 3 hours. )

An evaluation of the waste loss as a function of centrifuge radiation and heat
load was initiated. This evaluation will be accomplished by centrifuging the
precipitated strontium, cerium and rare earths supernatant by turning off the
feed tank agitator. Waste samples will be taken, the entire supernatant
returned to the centrifuge feed tank, and the solution recentrifuged with the
feed tank agitator rotating. Waste samples will again be taken and compared
with the previous samples.

Approximately 1300 gallons of carbonate product were éhipped to 003. Sr-89/
Sr-90 ratio, calculated by the cesium to strontium ratio, was 5.9 on
September 23, 1963.

*Based on & per gram neptunium basis.
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MR (Metal Recovery! Rework

On September 28, rework of MR materisl ¢rom Z-Flant was begun with plans
calling for the rework program to comntinue for several weeks. The rework
solution contains fluoride ion up to 0.3 M, complexed at & one to one mole
ratio with aluminum. Expected jpluzonium content is 100 - 150 grams/liter
with a nitric acid concentratiocn of 12 - 15 M.

As an added protection sgainst introducing insoluble plutonium intd the
Plant, a specisl 10 micron screenel slurp wand was installed in the FR cage.
By the ené of the report period, 3500 wnits had been reworked via the

HA Column-




This document consists ? HW-T6912
of No. of 1l coples «llle
Series A. Distribution:

1 - OF Beaulieu

2 -« WS Frank
\DECLASSIFIER ~  =--i:gni
_ hd ™7, 2, o« BF Judson
5 « RW McCullugh
' 6 - WM Harty
T - SG Smolen
8 - RE Tomlinson
9 - AJ Waligura
10 - MT Walling
11 - JB Fecht

PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 9/30/63 TO 2400 ON 10/6/63

I. General - G. A. Nicholson

The plant was meintained at & nominal 2.6 (actual 2.36) CF during the report
period. Rework of waste solution which was hydrolyzed in the spare IWW
concentrator was commenced on September 30 and completed on October 5.
Rework of an acid flush of the spare IWW concentrator was commenced on
October 5.

II. gerfomance Data - D. C. Leyson

A. Solvent Extraction Performance by Cycles (Typical)

GCamma 4F % Recycle % Loss Np Accum.
i Pu U Pu U P I

FirB't 3 09 - h u3 0001"' 003 7 .0 '5 ll"%

Final 3.6 30  T.0 2.05 002 3.5 +7h.4%

Ion Exch. 1.1 Ol

Overdil - 7.5 8.k 7.0 2.09 006 .03 10.5 69 .0% *
B. Production
" 1. HAF = 133.8 7T

2. U Production = 130.7 T

3. Pu Production = 104 Kg

L. Np Production = <=0-
C. Overall Loss % of

Units Total Production

1. U 571 # ‘ .22

2. Pu 288 Gr .28

3. Np, F16, F18 9 1.4

| K6 10 1.6

L. Solvent 2177 0.23

D. Rework : % of
Units Total Production

1. U 3+.3 T 3.2

2. Pu 14,986 Gr (MR) 1088 Gr (F11) 15.0

3. Np 335 53 % *

¥Based on Input. -
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E. Volumes to UGS, Gal/Ton

Source

OWW
OWW
CD
FP
TWW
cw

F. IWW Flows
"~ 6.0

G. Tank Farm

Waste Tank

101-A
102-A
103-A
104=-A
105-A
106-A

Flowsheet - G. A. Nicholson

“® DECLASSFE,

Gal[Ton

Avg. HNO3 Come. = 5. T M

Boil-off, Gal[Min

1.02
1.86
0.l
2.13
10.0
9.0

Waste Tank

106-A
10k -4
105-A
1054 °
1054
109-B

s )
Temp. ' ..

122
90
90

136
9l

126

(a) On September 30, the 2B pulse frequency was reduced from 75 to 68 cycles

per minute.

(b) On October 2, addition of sulfamic acid to the 20S at a concentration of

0.03 M was commenced .

(¢) On October 4, the 2A pulse frequwncy vas {ncreased from 85 to 88 cycles

per minute.

(4) During the period from September 29 through Octcber 6, the -V-Hp0 was
increased from about 440 to about 475 flows.

Feed Preparation - G. J. Raab

Dissolver rates were greater than the plant rate .

inventory was returned to normal following the 10-h
Two 15-bucket charges were made.
1131 emission was 1.24 curies for the period.

September 26.
to 180 days.

Solvent Extraction - G. A. Nicholson

The level of performance of the solve
than recent weeks, was still excellent.

The meta

As a result, the metal supply
our dissolver shutdown on
1 age varied from 120

nt-extraction system, while somewhat poorer
All product was well within specifi-

cations and losses averaged less than 0.0k per cent via the HAW stream. A

nearly two-fold increase in the activ
F8 rework vas terminated on September 28.
nydrolyzed waste solution (from the spare
effect on the IBP activity.

The IBU activity,

ity of the IBP stream was noted after the
Rework of the second batch of

TWW Concentrator) hed no beneficial
on the other hand, increased




* the Zr-Nb DF averaging asbout 4000. Plutonium contamination in the final
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sharply after termination of the F8 rework, but decreased following rework
of the second batch of hydrolyzed waste solution. Performance of the

IC Column has gradually deteriorated since start-up of the plant. The ICW
losses heve gradually increased in spite of increased ICX-Hp0 flow. Also,
some instability has been noted even at the relatively mild conditions at
which the column is operating (ICX temperature of 65° C, pulse frequency
of 34 cycles per minute, and volume velocity of 1000 gal/hr/sg ft).

Final Plutonium Cycle performance during the report period was substantially
lower than previous weeks. An approximate two-fold decrease in DF occurred
during the report period in addition to the two to three-fold increase
which occurred on September 28 when the nitrite flow to the 2AF was lost.

As a result, the 2BP activity is the highest it has been since the last
start-up of the plant. The increase in frequency of the 2A Column did not
appear to have a significant effect on the decontamination performance.

Final Uranium Cycle performance has continued at an excellent level, with

product increased slightly (to ebout four ppb) during the report period.
Sulfamic acid was added to the 20S during most of the report period with
no apparent effect on plutonium DF.

Neptunium accumulation in the Solvent Extraction System has continued at a
high rate, indicating a substantial amount of neptunium recovered in the
revork material. Accumulation in the Neptunium Recovery Cycle has also
continued at a satisfactory rate, with transition to Phase II scheduled to
commence at the conclusion of the rework of hydrolyzed waste. The neptunium
material balance for the past week has shown a much lower accumulation than
indicated by the losses. This i1s due to an inaccurate estimate of the amount
of neptunium in the two batches of hydrolyzed waste. The previous report
period balance was high by about 20 per cent so an average for the two

weeks 1s in good agreement with the figures for the past eight wonths.,

Product Treatment - R. W. Lambert

Plutonium Purification - N-Cell

Operation of the Ion Exchange Unit during the report period was excellent.
Toward the end of the report period, push pressures and push times began
increasing and the program of changing out small amounts of resin inter-
mittently was resumed. The DF for the unit remained about 10 with no
fluoride being used during the period.

During the week, aluminum was added to TK-N1 as part of the process for
reworking MR material. ‘ -

Solvent Treatment - G. Ward

The No. 1 solvent system activity has averaged 1.63 x 103 uc/gal and

2.53 x 103 uc/gal Zr-Nb and Ru, respectively. The over-all loss from the
two systems was 2217 gallons. Part of this loss can be attributed to a
caustic changeout in TK-<G7 which was required when the G5 activity rose
above normal. A reducing agent test is being conducted in R-Cell to
determine the effect on Pu levels in K-Cell. Sulfemic acid is the reducing
agent presently being evaluated. No changes have been noted in K-Cell
operations. The No. 2 solvent system activity averaged N uc/gal and

29 uc/gal Zr-Nb and Ru, respectively.
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Fission Product Recovery - W. C. Schmidt

No difference in waste losses could be found when the centrifuge feed tank
agitator was idle or rotating. The centrifuge Beckman radiation recorder
indicated that a large percentage of the precipitated solids were trans-
ferred to the centrifuge bowl without any agitation. From this observation,
it appears that the precipitate is light rather than the dense precipitate
normally reported in laboratory experiments. ,
Approximate.y 1600 gallons of carbonate product were shipped to 003. Sr-89/
Sr-90 ratio, calculated by the cesium to strontium ratio, was 8.8 on
September 30.

Miscellaneous - R. W. Lambert

MR Rewvork

During the report period, 15.5 Kgs of MR plutonium were reworked via the
HA Column without incident. Abnormally long times { >1 hr; were required
to slurp most cans using the finely screened wand which may indicate a
partial plugging of the screen.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 10/7/63 TO 2400 ON 10/13/63

I. General - G. A. Nicholson

The plant was maintained at & nominal 2.6 (actual 2.35) CF during the report
period. Rework of the acid flush solution from the spare IWW Concentrator
commenced October 5 and was completed on October 8., Transition of the
Neptunium Recovery Cycle from Fhase I to Phase II was completed on Cctobver T;
from Phase IT to Phase III on October 9; snd from Phase IIT back to Phase I
on October 10. Processing of feed material of a nonrepresentative irradiation
history was c ‘mmenced on October 12 after recycle of two batches of "cold"

uranium.
II. Performance Data - D, C. Leyson
." A. Solvent Extraction Performance by Cycles (Typical)
l Gamma dF % Recycle % Loss Np Accum.
g Fu g Pu U Pu |
First 3.6 - 3.7 ook 035 2.5 15 .2%
Final 3.5 2.9 7.6 1.8 .002 3.2 -239% *
Ion Exch. 1.5 Ol
Overall T.L 8.1 7.6 1.84 006 .035 5.7 -2214%
B. Production
1. HAF = 125.6 T
2. U Production = 139.27T
3. Pu Production = T6.2 Kg
4, Np Production = =O-
C. Overall Loss % of
Units Total Production
1. U 548 # 0.2
2. Pu 261 Gr 0.3
' 3. Np, F16, F18 20.1 Gr 5.7
K6 11.1 Gr 3.1
0.15

’ 4. Solvent 1378

*3BN trens. to Q-Cell - ~ 1200 units.
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Rework o % of
K ‘Units Total Production
1. U 1.5 T 10 .4
2, Pu 3.8 Kg 4.9
3. Np L Gr 12.4 (Based on Input;
E. Volumes to UGS, Gal[Ton
Source Gal[Ton Waste Tank
OWW 243 ‘ ~ 106-A
OWW €5 104 -A
Ch . 35 105=A
FP 109 105-A
TWW 12.0 105-A
CW . 300 109-B
F. IWwW Flows
5 .0 AVE ° HNO3 Conc . - S 07 E
G. Tank Famm
Waste Tank Boil-off, Gal/Min Temp. (°C
101-A 1.0 122
102-A 1.9 98
103-A 0.1 88
104 -A 2.13 136
105-4 7.6 ok
106=A 7.9 125

ITI. Flowsheet - G. A. Nicholison

(2) On October 9, addition of sulfamic acid to the 20S was terminated &nd
addition of ferrous sulfemate was started at a concentration of 0.01 M.

(b) On October 8, the 3WB was increased by about 50 per cent after transition
of the Neptunium Recovery Cycle to Phase II operation. The 3WB was
reduced. back to about 20 per cent above normal on October 9 during
Phase III operation and to normal 32 flows on October 10 when the
Neptunium Recovery Cycle was switched to Phase I operation.

(¢) On October 11, the 2A pulse frequency was decreased temporarily from 89
to 79 cycles per minute. It was increased back to 90 cycles per minute
later the same day.

IV. Feed Preparation - G. J. Raab

The dissolver heels were removed for transition to nonrepresentative metal

on October 11. The heel removal from dissolver B3 appeared to be incomplete
or the heel cut was very fast. The representative metal charged was generally
140 to 180 days old. The nonrepresentative metal was all 180-day old except
one Key 6836-D. This key started at 119 days and this key contributed 99 per
cent of the I131 charged to the plant. The I3 emission was 1.58 curies of
which half was emitted in the last three days.

-



V. 8Solvent Extraction - G. A. Nicholson

." . Solvent-extraction performance deteriorated markedly with termination of the

hydrolyzed waste rework. The .activity of the First Cycle product streams
increased more than five-fold. Waste (KAW) losses, however, remained low
{averaging less than 0.03 per cent). The high activity problem was due to
termination of rework and to the high acidity in the HA Column during the
Phase II Neptunium Recovery Operation.

Performance of the Final Plutonium Cycle continued to deteriorate during
the report period from a IF of about 1000 to about 700, On the possibility
that the 2A Column was partially flooded or emulsified, the pulse frequency
was decreased rapidly ten cycles per minute, then brought back up slowly.
No effect on performance was detected, however.

Final Uranium Cycle performance remained generally excellent, with the Zr-Nb
DF typically 3000 to 4000. Periodic upsets caused by asttempts to increase
the 2IF flow rate resulted in brief bursts of activity in the product. This,
together with the generally poor First Cycle performance, necessitated
segregation of the uranium product for processing through the Silica Gel
Facility. As with the sulfamic acid addition tc the 208, addition of
ferrous sulfamate to the 20S did not affect the 2T olumn plutonium IF
appreciably.

A neptunium recovery run was completed successfully in the Neptunium Recovery
Cycle, with about 1250 units transferred to the Neptunium Purification Cycle.
Losses via both the 3AW and 3BW streams were higher than normal during Phase Il
i operation, but were reduced by minor flowsheet adjustments. Neptunium

‘ accumulation in the Backcycle Waste System during the report period was good,
with losses averaging sbout three per cent via the HAW and four per cent via
the 2EU stream. Since the transition to Phase I operation on October 10,
accumulation in the J-Cell Package has been normsl.

VI. Product Treatment

A. Plutonium Purification - N-Cell - R. W. Lambert

Operation of N-Cell during the report period was satisfactory although
pushing was sluggish and waste losses increased. On October 9, the
sodium fluoride was started to keep the product within specifications
as the activity level in the 2BP stream increased a factor of five.
N-Cell DF's subsequently increased from about 10 to about 30.

On October 12, the transition from representative to nonrepresentative
metal was made in N-Cell with flushes of E-N6 and TK-NT7 being made
before the nonrepresentative metal reached N-Cell. Weight factor:
problems in both E-N6 and TK-N7 have caused some processing difficulties
including a product leak at the E-N6 weight factor flange.

B. Uranium Silica Gel - G. A. Nicholson

The Silica Gel Unit was started up on October 11, but was shut down for
regeneration when product samples indicated poor performance.
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C. DNeptunium Purification - S. M. Nielson SSIF IED

Phase III was started at 1510 on Octcber 9. Approximetely 1050 units
wvere transferred to Q-Cell and combined with the 150 units left from
the previous run.

Q4 was pretreated on October ll, but was again pretreated on Octcber 12
with the solution going to Tank Q3. This was done in order to meke

certain the column was filled with liquid and also to increase the feed
volume so that a reasonable feed rate to Column Q4 could be established.

On starting the feed on October 12, there was no pressure built up in
Column Q4. It was discovered that the rupture disc on Column Q4 had
been broken due to a closed manual valve on the column effluent stream
allowing the pressure in the column to exceed 80 pounds per square inch.

Solvent Treatment -~ G. Ward

- x103 x103

The No. 1 solvent system activity has averaged 5.6+ A and 2.97. uc/gel Zr-Nb
and Ru, respectively. The over-all loss from the two systems was 1378 gallons.
Following rework of the F8 material, the solvent activity rose to a high of

1 x 104 uc/gal Zr-Nb and has now fallen to an average of 5 x 103 uc/gal. A
test of ferrous sulfamate as a reductant in the 20S wash tank was made. The
No. 2 solvent system activity has averaged 10 uc/gal and 36 uc/gal Zr-Nb and
Ru, respectively.

Acid Recovery and Waste Concentration - R. W. Lembert

F-Cell Acid Recovery

On October 10, a test was started to determine the feasibility of replacing
sodium nitrite with sugar as a ruthenium suppressant in the IWW Concentrator
E-F6). For several weeks,prior to the test, the activity levels in the AAA
TK-F3) recovered acid had been typical of single cycle acid recovery with
Zr-Nb at about 1.5 x 10% ug/gel and Ru at sbout 1 x 10% ug/gal. IWW flows
had consistently been about 6 flows.

The test consists of adding enoligh sugar to TK-F12 to make the IWF stream
0.001 M while still adding the customary 0.013 M NaNOz. After demonstrating
the controlled sugar addition, the nitrite flow will gradually be reduced
with the goal of the test being complete delimination of the nitrite addition.

By October 13, test results were encouraging but inconclusive. Following the
test ctart-up, the ruthenium level decreased, but because of flow control
problems during the 12th.and 13th, the suger addition was erratice and the
ruthenium activity in the acid returned to near normal. By October 13, the
nitrite flow had been decreased 30 per cent.

Fisgion Product Recovery = W. C. Schmidt
Strontium
Evaluation of the effects of radiation on solution pH was completed. The pH

of the solution Just prior to centrifugation and after centrifugation was
campleted varied by only O.l pH unit,




centrifuge was campleted. The concentration of strontium in the centrifuge
supernatant was obtained periodically throughout a centrifugation period..
No differences in concentrations could be fourd. %

Approximately 300 gallons of carbonate product were shipped to 003. Sr-89/
Sr-90 retio, calculated by the cesium to strontium ratio, was 7. 8 on
October 5.

Cesium and Technetium

An STT cask loaded with Decalso plus the extra STT cask loaded with IRA-LOL
were placed in series and 103-C supernatant passed through the beds. Pre-
liminary numbers indicate the cesium to be loading routinely ard very little
technetium being adsorbed on the IRA-LOL.

Miscellaneous - R. W. Lambert

Water Treatment

On October 9, the main demineralized water filters were replaced. These
filters hed been in service for 30 days which is a factor of three greater
than the average service obtained during the May-June run period. The
reason for the change in service has not been determined.

Because of a shortage of filter elements, the filters were bypassed for the
five days prior to the change.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 10/14/63 TO 2L00 ON_10/20/63

1. General - G. A. Nicholson

The plant was

period.
continued.
II. Performance Data - D. C. Leyson
A. Solvent Extraction Performance b cles
Gamma d4F ﬁ Recycle
T R g Pu
First 3.6 4.0
Final 3.3 2.8 6.0 1.7
Ion Exch. 1.4 3
Overall 6.9 8.2 6.0 2.0
B. Production
1. HAF = 125.7TT
2. UProduction = 139.0T
3. Pu Production = 110.3 Kg
4. Np Production = =-0-
C. Overall Loss
Units
1. U 548 #
2., Pu 266 Gr
3. Np, F16, F18 12 Gr
K6 10 Gr
4, Solvent 1037
D. Rework
Units
1. U Nore
2. Pu 595
3. Np None
#*Based on virgin input and recycle from Q-Cell—>J1l.
#*Based on input from virgin feed.

**¥Baged on total gal. pumped at nominal-CF 2 ..

ical

HW-T6912,

o fhution:
OI' Beaulieu-
WS Frank

AM Platt

BF Judson
RW McCullugh
WM Harty

SG Smolen
RE Tomlinson
AJ Waligura
MT Walling
JB Fecht

paintained at a nominal 2.5 (actual 2.4) CF Quring the report
Processing of feed material of an unclassified irradiation history

% Loss___ Np Accum.
T &
002 .08 3.0  13.3% )«
.002 25 & %)
oooh’ 108 505 98'3%
% of
Total Production
0.20
0.2h
3.0 Jux
2.5
Q.11 **¥
% of

Total Production

0.5
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E. Volumes to UGS, Gal[Ton '

Source - Gal[Ton Waste Tank
oww 205 10L4-A
oww 110 106-A
CD 35 105-A
FP 217 105-A
At «Oe=
CcW 300 . 109-B
F. IWW Flows
~ 5 .0 Avg . HN03 CODC . = 5 .5 M
G. Tank Farm
Waste Tank Boil-off, Gel/Min Temp. (°C
101-A 1.02 123
102-A 1.86 111
103-A 0.1 871
105-A 7.55 o
106=A 7.9 125

Flowsheet - G. A. Nicholson
(a) On October 15, ferrous sulfamate addition to the 20S was terminated.

(b) On October 15, the carbonate-permangenate wash solution (IOB) changeout
schedule was changed from eight to four hours and the volume per change-
out was reduced by half.

(c) On October 17, the 2A pulse frequency was temporarily reduced from 88 to
60 cycles per minute. It was increased back to 94 cycles per minute
later the same dey and to 98 cycles per minute on October 18.

(d) On October 17, the HA pulse frequency was increased from 79 to 87 cycles
per minute. It was reduced back to 83 cycles per minute later the same
day .

(e) From October 17 through October 20, the 3WB nitric acid concentration
' was about 15 per cent above normal.

Feed Preparation - G. J. Raab

The dissolvers have been able to maintain the plant rate without difficulty.
The coating waste jet to UGS has continued to perform well since the Jjet air
blow was increased to one hour. The I131 emission for the period wes 2.42
curies. Key 6836-D continued to be the only significant I131 contributor.
Mercuric nitrate was added to metal solution on October 18 and the week-end
emission rate was less than half the previous day. For this reason, it does
not appear the I131 emwissions are coming from the dissolvers.
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' System during the report period. Waste losses were near nondetectable levels
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A substantial improvement was noted in the performance of the Solvent Extraction

Solvent Extraction - G. A. Nicholson

during the first half of the period, but increased during the last half after
the HA Column pulse frequency was decreased. The problem appeared to result
from a change in control points caused by the change in pulse frequency. Also,
the acidity in the HA Column,which would alter the organic saturation, was
reduced at about the same time. In spite of these minor problems, the losses
averaged less than 0.07 per cent. The activity of the First Cycle product
streams remained essentially constant during the report periocd at a level
about 30 per cent lower than during the latter half of the previous report
period.

Performence of the Final Plutonium Cycle, which had been on a sharp downward
trend until the pulse frequency adjustment, improved dramatically after the
frequency was increased back to greater than 90 cycles per minute. Prior

to the adjustment, the dial indicator showed a frequency of about 88 cycles
per minute, which in the past has been sufficient for good scrubbing efficiency.
On the assumption that a mild flood was occurring in the scrub section and
limiting the scrubbing efficiency, the pulse frequency was reduced a nominal
20 cycles per minute. A check after the reduction, however, showed the
indicator to be reading 10 cpm high and the actual reduction was ~ 28 cycles
per minute. The frequency was increased back to 94 cycles per minute in about
eight hours and the decontamination performance improved immediately. All
plutonium product was within limits for processing in the Plutonium Anion
Exchange Cycle.

Performance of the Final Uranium Cycle continued to be very good. Ruthenium
contamination was excessive (two to three~fold sbove normal), but the Zr-Nb
contamination was low and all product was within shipment limits without
silica gel treatment. The addition of ferrous sulfamate to the 20S was
terminated after six days, as no beneficial effect was apparent.. .Plutonium
contamination in the final product trended downward during the report period
to an average of 2 ppb.

' Neptunium accumulation in the Solvent Extraction System vas excellent during

the report period, with total losses averaging less than six per cent. More~
over, the integrated instantaneous losses were in excellent agreement with

the total batch losses. Also, the calculated accumulation was in excellert
agreement with input plus loss figures. Accumulation in the Neptunium Recovery
Cycle has continued at a good rate, with all virgin input rapidly accumulating
in the J-Cell Package and the inventory in the Backcycle Waste System remaining
esgsentially constant at about 500 units. ‘

Product Treatment

A. Plutonium Purification ~ N-Cell -~ R. W. Lambert

Operation of N-Cell was satisfactory for the report period although incre-
mental resin changeouts were necessary to prevent pushing problems. A
leak around the E-N6 thermowell necessitated blanking off the well. This
will not be repaired until shutdown.
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B. Uranium Silica Gel - G. A. Nicholson

The Silica Gel Facility was shut down after it was regenerated due to
lack of feed. The meterial intended for silica gel treatment was high
in plutonium. For this reason it was segregated for eventual blending
or rework.

C. Neptunium Purification - S. M. Nielson

On October 13, the Resin Losding Step of Run #7 was completed and the
Plutonium Scrub Step started. 7The Plutonium Scrub Step was interrupted
for several shifts and upon completion of this step, it was found that
~ 220 units of neptunium had been lost to the Waste Tank Q5. This
reptunium loss is attributed to a loss of reductant in the Plutonium
Scrub causing the loaded neptunium to oxidize to Np-V and elute. The
waste containing the 220 units was returned to the Backeycle System.

High waste losses continued when the Fission Product Scrub was started
indicating that the neptunium had been smeared on the resin during the
latter part of the Plutonium Serub. Approximaetely 75 units of neptunium
were lost to the Backcycle System before the Fission Product Scrub Step
was terminated.

The Qi resin was eluted to Tank Q3 with 100 liters of eluant and the
resin pretreated. Tank Q3 contents were then butted to feed specifi-
cations.

Before starting the feed step again, it was decided thatthe resin level
indicator probe should be put back in service as the equipment was avail-
able. Upon calibration, the resin probe indicated that Q4 contained little
or no resin. Two gallons of resin were added to the column to see if the
probe would respond but it did not. The new probe was put in the column
and it indicated only 9 liters of resin instead of the required 28. Three
more gallons of resin were added to check the probe calibratlons.

A sample was taken on October 20 of Tank Q5. The sample contained ~ 20 per
cent resin, thus explaining the whereabouts of the Q4 resin. Efforts will
continue during the next report period to clear Q5 of the resin -and to
determine the manner in which the resin was lost.

Solvent Treatment - G. Ward

3
The No. 1 solvent system activity has sveraged 5.8?}80/3&1 and h.QQf}gg/gal
Zr-Nb and Ru, respectively. The over-all loss from the two systemk was
1037 gallons. The high activity in the G-Cell organic continued. The change-
out of TK-Gl wash was changed fram & 700 gallon, 8 hour change to a change of
~ 40O gallons every 4 hours. The No. 2 solvent system inventory was butted
from 28.2 per cent TBP to 29.3 per cent. The No. 2 solvent system activity
has averaged 2.2 uc/gal and 4.2 uc/gal Zr-Nb and Ru, respectively.

Acid Recovery and Waste Concentration -~ R. W. Lambert

F-Cell Acid Recovery

Sugar addition to the IWW Concentrator (E-F6) via TK-F12 continued during the
report period with encouraging results. During the period, the sugar
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concentration in the IWF was controlled at 0.001 M while the sodium nitrite
concentration was gredually decreased from 0.009 M to 0.003 M (about 23 per
cent of original). The sugar addition continued to be smooth with no signs
of foaming or instability in the concentrator.

The ruthenium activity level in the AAA recovered acid continued to show
unexpected improvement and averaged sbout 4 x 103 uq/gal which represented
a reduction of about 60 per cent over the pre-test activity. Zirconium=
2iobium activity remained unchanged during the test.

Wagte Treatment ané Storage - R. ., Forsman

Denitration of Purex acid waste {PAW) with sugar coupled with improved -
control of the IWW Concentrator reduced the over-all sodium hydroxide cone
sumption 25 per cent. The IWW Concentrator is currently controlled by
maintaining a constant steam flow to the tube bundles in E-F6 and maintaining
a relatively constant IWW overflow by adjusting the feed rate to the con-

centrator. This type operation results in far smoother operation of the

wvaste system and reduces the amount of acid lost to the IWW stream. Sugar
denitration has reduced IWW waste from 6.0 M in free acid analysis to about
2.0 M in free acid. The pH measurements used for fission product recovery
operations indicate. that the acid concentration of sugar treated waste 1is
actually about 0.5 M to 1 M rather than the reported 2.0 M.

Fission Product Recovery -~ W. C. Schmidt

~ Strontium

Approximately 1600 gallons of carbonate product were shipped to 003. Sr-89/
Sr-90 ratio, calculated by the cesium to strontium ratio, was 4.5 on October
17.

Cesium and Technetium

Approximately 67 bed volumes of 103 supernatant were passed through six Decalso
loaded STT's and one IRA-4O1 anior loaded STT for cesium and technetium recovery.
The cesium loaded routinely. Technetium analyses appear to be very erratic

but indicate approximately a 35 per cent loss. Elution with 6 M nitric for
technetium recovery will be performed at SSW.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 10/21/63 TO 200 ON 10/27/63

I. General - G. A. Nicholson

The plant was maintained at & nominal 2.5 (actual 2.4t) CF during the report
period. After recycling two batches of "col " uyrenium from TK-P2 to purge
the system of unclassified plutonium, the plant was shut down on October 27
with the HAF off at 1430.

II. Performance Data - D. C. Leyson

A. Solvent Extraction Performance by Cycles (Typical)

Gamme dF % Recycle % Loss Np Accum.

U Pu g Pu ‘U R N
First 3.7 b1 002 .03 2.5 -k )
Final 3.3 3.2 6.0 .95 .002 2.5 +86% )
Ion Exch. 1.3 . )*
Overall 7.0 8.6 6.0 1.75 ook .03 5.0 8% )

B. Production
1. HAF = 111.6
2. U Production = 136.7
3. Pu Production = 101.5 Kg
4. Np Production = <0-
C. Overall loss
% of
Units Total Production
1. U L6o # " 0.21
2. Pu 270 Gr 0.27
3. Np, F16, F18 11 Gr 3.0 )*Based on Input
K6 9 Gr 2.5
R8 - Est. Loss Q8-»R8 40 Gr 11.2

i, Solvent 1628 0.18
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Units Total Production
1. U 11.2 T 8.2
2. Pu L9 or 05
E. Volumes to UGS, Gal/Ton
Source Gal[Ton Wasgte Tank
OWW 294 104=-A
CcD 28.0 105-A
FP 142 105=-A
IWw 15 105=-A
_ Cw 300 109-B
P, IWwW Flows
6.5 Avg. HNO3 Conc. - 5.0M
G. Tank Farm
Waste Tank Boil-off, Gal/Min Temp. (°C
101-A 1.0 123
102-A 1.9 1%9
103-A 0.1 T
106-A 7.9 12k

Flowsheet - G. A. Nicholson
(a) On October 22, the 2IF ferrous sulfemate addition was reduced from 0.36
to 0.30 flows.

(b) On October 22, the IOB carbonate-permanganate wash solution change schedule
wvas returned to eight hours.

(c) On October 22, the 2D Column pulse frequency was reduced fram T4 to 54
cycles per minute, the 2DF was shut off, end the column stripped out.

The column was started up after about two hours and the frequency increased
back to 66 cycles per minute. It was increased to T4 cycles per minute

on October 23.

On October 24, the HAF uranium concentration was increased by ~ 15 per
cent and the nitric acid concentration was reduced from 1.l molar to
0.5 molar due to elimination of the feed adjustment step.

(a)

(e)

On October 26, the 3WB-EA flow was increased by sbout 50 per cent after
transition to Phase II operation in the Neptunium Recovery Cycle.

On October 27, the Neptunium Recovery Cycle was shut down at equilibrium.

(£)
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Feed Preparation ~ G. J. Raab

The last charge for the run period was made on October 23. The heels were
cut out for inventory and converting production to representative metal.
The I131 emission was 0.6l curies for the period. Mercuric nitrate was
used during all of the period. The lower bed on silver reactor C-2 was
regenerated in preparation to return Dissolver C-3 to operation the next
run period. The.acid butt wvas omitted from TK-E6 starting October 24 to
test the effect on column operationm.

Solvent Extraction -~ G. A. Nicholson

Solvent-extraction performance during the report period remeined at about
the same level as during the previous week. The activity of the First
Cycle product streams showed a slight downward trenmd and the waste losses
improved somewhat. Except for two brief periods, the losses averaged about
0.03 per cent. .

Performance of the Final Plutonium Cycle continued to improve with the IF
averaging about 1700 during the report period. Recycle losses fluctuated
considerably, but were generally between 0.5 and 0.8 per cent. All product
wvas well below the limit for processing in the Plutonium Anion Exchange
Cycle.

Performance of the Final Uranium Cycle received a severe setback early in
the report period when a faulty instrument caused a misinterpretation of
conditions in the 2D Column. The column was thought to be flooding when a
leaky sensing line on the extraction DP instrument caused a false indication.
The pulse frequency was reduced drastically and the column stripped out.
This action resulted in a severe blast of activity and plutonium that
necessitated segregating five batches of product for reworking. Within

two days, however, the product was within shipping limits without silica

gel treatment.

Neptunium accumulation in the Solvent Extraction System continued to be
excellent, with low losses and good agreement between instantaneous and
batch values. Accumulation in the Neptunium Recovery Cycle continued at a
good rate and trensition to Phase II conditions was made on October 26. A
flood in the 3A Column (probably precipitated by a low 3AF temperature)
resulted in high losses via the 3AW Stream. Also, the 3BW losses were
higher than normal during Phase II operation and an estimated 20 per cent
of the accumulated neptunium was lost back to the Backeycle Waste System,
The Neptunium Recovery Cycle was shut down at equilibrium on October 27
after analyses showed the product to be within limits for processing in the
Purification Cycle and losses continued high.

Product Treatment

A. Plutonium Purification (N-Cell) - R. W. Lembert

Operation of the Plutonium Ion Exchenge unit was only marginal during the
report period although all product produced was well within specifications.
In spite of making incremental resin changes, pushing was erratic and at
times nearly impossible. As a result, losses to the backcycle were greater
than desired. On October 27, stripping of the unit along with preparations
for shutdown maintenance work were begun.
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During the 10 week run period, N-Cell operated continuously without a
total resin change. This is the longest continuous run on a single
resin charge since 1960. The long run was mede possible by inter-
mittently changing out about two gallons of resin at a time throughout
the run. A total of about 65 gallons of resin were changed out using
this technique.

Neptunium Purification - S. M. Nielson

The cause of the resin loss from the Qi Column to the Q5 Waste Tank
mentioned in last week's report is as yet unknown. A sight glass and
screen installed in the 3XW line showed that no resin passes through
the bottom screen of the Q4 Column. There are certain valving sequences
that could have been made allowing resin to reach Q5.

The resin in the column was eluted, then removed to Tank R8 via Tank Q8.
The column was filled with new resin and the resin probe calibrated.

On October 24, the resin was pretreated and the neptunium in Q3 was
butted to feed specifications. Resin loading of this material started

on October 25, however, a sample of the 3XW showed high neptunium losses.
The acid concentration in the feed was slightly low and the feed rate was
20 per cent high due to a faulty flow reading. A resin pretreatment step
was made with the solution going to Q3. Tank Q3 material was again butted
and then loaded on the column.

The problem of resin removal from the Q5 Waste Tank was complicated by
the presence of neptunium in Q5. The material could not be Jetted to
R8 for the neptunium would be lost and it could not be Jetted to the
Backcycle System because of the organic resin. As one of several
alternatives, the following plan was deciced upon:

1. Trensfer the neptunium-bearing liquid from Tank Q5 to Tank Q3
through a filter.

2. Concentrate this liquid in E-Q2 and store in Q3.

3. Elute the neptunium on the Q5 resin with water and transfer
this water to Q3.

L. Jet the resin from Q5 to R8 and flush Q5.

All routings were available except a line from Q5 to Q3 containing a
filter. A tewporary line conteining a filter was connected to the Q5
recirculation line and the suction leg of the degassing Jjet in the
maintenance hood.

Transfer of Q5 to Q3 started on October 26, but was very slow due to
constant plugging of the filter which required backflushing. Because of
wvater added from backflushing the line and filter, very little had been
gained in Q5 by the end of the report period.

Solvent Treatment - G. Ward

3 ; 3
The No. 1 solvent system activity has averaged 3.3§}8c/ga1 and 5.2%}8c/gal
Zr-Nb and Ru, respectively. The TK-Gl carbonate wash cycle was returned to
an eight~hour, 700 gallon changeout. The overall loss from both systems was
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1195 gallons. The No. 2 solvent system activity has averaged 2 uc/gal and :
36 uc/gal Zr-Nb and Ru, respectively.

Acid Recovery and Waste Concentration - R. W. Lambert

Sugar addition to the IWW concentrator, E-F6, was continued during the report
period and fram data obtained, it appears that the test is a complete success
and that sugar can replace sodium nitrite as a means of controlling ruthenium
volatilization.

Early on October 21, the nitrite flow was campletely stopped and the sugar
left at 0.001 M in the IWF. For the following seven daya, the ruthenium
level in the ABA recovered acid averaged about 2 x 103 ug/gal while the
zirconium~-niobium level remained at its pre-test level of 1 x 1 uq/gal.

It is believed that the current ruthenium activity level, which is a factor

of five below its pre-test levels, is nearing the limit determined by
entraimment and that very little ruthenium volatilization is now taking place.

Another possible advantage of using sugar rather than sodium nitrite is that
the speed with which the sugar reacts and forms the nitrite ion is such that
inconsistencies in sugar flow do not heavily influence the amount of. ruthenium
volatilization. This appears to be because residual sugar in the concentrator
acts as a buffer and continues to react, whereas with straight nitrite additionm,
the life of the nitrite ion is short and as soon as the nitrite flow stops,

the suppression effect is immediately lost. This characteristic was postulated
after the sugar flow had been unintentially shut off for about two shifts and
only one rise in ruthenium activity was observed and it did not occur until

the shift the sugar was restarted.

Fission Product Recovery - W. C. Schmidt

Strontium

Approximately 1400 gallons of carbonate product were shipped to 003. r-89/
Sr-90 ratio, calculated by the cesium to strontium ratio, was 5.6 on October 23.

Although sugar kill of nieric acid in IWW has maintained the acildity at one
pound per gallon, centrifuge cakes have been difficult to remove. Both the
pre-precipitation cake and the strontium-cerium-rare earth cakes have been
difficult.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON_10/26/ 63 TO 2400 ON 11/3/63

Geperal - . A. Nicholson

The plant was shut down from October 28 through November 3. Preparations for
start-up commenced with the Plutonium Anion Exchange Cycle “spinning’. EarFly
on November, the IEX and IES Columns were started at about 2200.

Feed Preparation - C. J. Ragb

The dissolvers were down most of the period. The eammonia gscrubber lines were
flushed to remove any possible restrictions. Dissolver A-3 and B-3 were started
with coat removal on November 1. The 5 per cent caustic solution used to hold
rigsolver C-3 metal while the metal aged was jetted to TK-F10, peutralized and
concentrated in E-di.

Solvent Extraction - G. A. Nicholson

During the shutlown, the following gsolvent-extraction equipment was flushed

and/or inspected:

(1} IC Column was flushed with hot 5 per cent caustic followed by hot 10 per
cent nitric to remove crud accumulations.

{2) The 2LF Tank was emptied to the HAF Make-up Tank and inspected. It
appeared to be relatively clean. About 2,000 gallons of water was added
to the tank and the agitator was turned on, revealing a considerable
quantity of relatively coarse particulate matter.

{3) The 2TF pump and jumper were removed, inspected, and transferred to the
Lecontamination Facilities for testing. No flow restriction was noted
during the test.

(4) The 2D Column was filled with water with e blank on the 2DF nozzle. The
blank was then removed and the 2IF distributor backflushed. No flow
restriction was apparent.

Tt was concluded that the 2DF flow restriction was caused by an accumulation
of the relatively large particles against the narrow opening (< one inch)
between the bottom of the tank and the bottom of the pump housing. A new
pump was installed with a screen around the suction and a prelimipary test
gave satisfactory performance.
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After the shutdown, the HA Column was noted to be leaking slowly to the
IWF Tank via the HAW. The organic was displaced to the IBXF Tank to prevent
its loss.

Product Treatment

" A. Plutonium Purification (N-Cell) - R. W. Lambert

Following shutdown of the plant on October 27, N-Cell resin was stripped
in preparation for making a resin chenge. During the shutdown, routine
maintenance work was performed.

A new change of resin was placed in the unit on November 3 in preparation
for start-up.

B, Nertunium Purification -~ S. M. Nielson

Efforts are continuing to remove the resin from Q-Cell waste tank. On
October 26, solution and resin were Jetted from Q5 to Q3 through the
regular transfer Jet ino screen) as the Q5 weight factor had increased
to overflcowing from & leak in a beckflush system. Since this added resin
to Tenk Q3, & filter system had to be placed between Q3 and the E=-Q2
concentrator. Two plastic Jjugs in series, each with a screen in their
outlets, were placed between Q3 and puwp P-Q3-2 in the maintenance hood.

By October 31, approximately 100 gallons of solution had been worked off
through Q5 to Q3 to Q1 to E=-Q2; however, very little resin was collected
in the plastic Jugs in the transfer line.

Cn November 1, the jugs were replaced by a flex line and a removable filter.

By November 2, all of the liquid in Q5, Q3 and Q8 had been worked off and
concentrated in E=Q2. All of the neptunium was stored in E-Q2.

The resin in Q3 was washed with water which was allowed to drain through

a filter to QB8 where it was jetted to Q5. An ANN solution of l.5 specific
gravity was added to Q3 in an effort to float out the resin. This mixture
was allowed to drain to Q8 where it was Jetted to R8.

By the end of the report period,; all of the resin was apparently removed
from Tanks Q8 and Q3. Efforts will continue during the next report period
€0 remove the resin from Q5.

Solvent Treatmwent - G. Ward

Plant shutdown and TK-Gl, TK-G2, T-G2 and TK-G7 flushed with standard caustic
tartaric and oxalic HNO3 flushes. Considerable difficulty was encountered
with an emulsion in TK=-G7 during flushing. Approximately 2,000 gallons of
organic were lost to TK=-G8 from TK-G7. TK=-Gl required more than the normal
amount of flushes to cut the solid build up.

TX-R1, T;-R2, TK-R2 were also flushed with oxalic»HNOa and caustic-tartaric.
OWW waste from TK-G8 has been backing up into TK-R8 during Jet-outs.
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Strontium

Separstion of cerium and rare earths from strontium by an oxalate precipi-
tation was completed in B-Plant. No operational difficulties were found
except the removal of the cerium oxalate from the centrifuge bowl. Approxi-
mately 300 gallons of 4 M nitric plus 100 gallons of water have been required
to remove this cake.
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PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 11/4/63 TO 200 ON 11/10/63

I. General - G. A. Nicholson

Normal processing at a nominal 3.0 CF was commenced on November 4, with HAF
on at 0700, After recycling three batches of “"cold" uranium, processing of
"hot" feed was commenced at 0200 on November 5. The Final Uranium Cycle was
started late on November 4, with 2DF on at~ 2200. The processing rate was
increased to a nominal 3.6 CF on November 5, but a restriction in the IBXF
Flow System necessitated a reduction to a nominal 3.3 (actual 3.3) CF later
the sawe day.

II. Performance Data = D. C. leyson

A. Solvent Extraction Performance by Cycles (Ty;:tcal)

Gamma 4F % Recycle % Loss Np Accum.
T R i Pu T h B
First 3.7 3.6 002 .05 3.5
Final 3.3 3.2 8.0 1.3 002 5.0
Ion Exch. 1.3 2
Overall 7.0 8.1 8.0 1.5 ook .05 8.5
B. Production
l. HAF = 169.6T
2. U Production = 170 03 T
3. Pu Production = 68.6 Kg
4, Np Production = «0O- .
C. Overall loss
% of
Units Total Production
1. U ol6 # 0.28
2., Pu . 423 Gr 0.62
3. XNp, F16, F18 T3.1% 19.6
K6 17 4.6
4. Solvent 8212 0.7

*Primarily from F16 batches 1 & 2 -~ 1.927 - ~ 2150 Gal.
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Rework
% of
Units Total Production
1. U 32T 18.8
2. Pu 6.5 Kg ' 9.5
Volumes to UGS, Gal/Ton
Source Gal[Ton Waste Tank
oW - | 249 10k -A
Oww 396 101-A
CD 142 105 =A
P 79 . 105=-A
TWW 9 105«A
CW 300 109+B
TWW Plows
5.0 Avg. HNO3 Conc. - 3.8 M
Tank Farm
waste Tank Boil-off, Gal/Min Temp. (°C
101-A 1.5 125
102-A 1.0 91
103=-A 0.2 84
104~A 1.0 134
105=-A 9.8 95
106-A 6.0 125

III. Flowsheet - G. A. Nicholson

(1)

(2)

(3)

The plant wes started up under the same flowsheet in effect at shutdown
except for the following:

(a) The 2A pulse frequency was 80 rather than 98 cycles per minute.
(b) The 20F ferrous sulfamate was 0.27 rather than 0.30 flows.

{c) The 3WB nitric acid concentration was 6.6 rather than 8.0 molar
and the 3WB flow rate was ebout 38 rather than 45 flows.

On November 4, the 2A pulse frequency was increased fram 80 to 88
cycles per minute. It was further increased to 98 cycles per minute
on November 5 when the column was flooded. The frequency was reduced
to 63 cycles per minute and the oDF flow shut off and the column
stripped to "break" the flood. The pulse frequency was increased back
to 81 cpm later the same day, to 90 cpm by November 6, and to 95 cpm by
November 10.

On November 5, the IBX pulse frequency vwas reduced from 54 to 49 cycles

per minute to dissipate an unsteble condition. It was increased back to
54 cycles per minute later the seme day. :




@ DECLASSIFIED ™™

(4) On November 5, the 2DF-ferrous sulfamate was increased from 0.27 to
0.36 flows. It was reduced to 0.22 flows on November 9, then in-
creased back to 0.36 flows on November 10.

(5) On November 5, the 2BP flow was diverted to the "L-Cell Package".
The 2BX composition and rate were adjusted accordingly.

(6) On November &, the 3WB nitric acid concentration was increased to
8 molar and the rate was reduced to sbout 32 flows.

(77 On November 9 and 10, the TBP concentration in the First Solvent
System was increased from 29 to 30.5 per cent by additions of 100
per cent TBP.

(8) On November 8, the HAO was reduced from T7 to 69 flows.

Solvent Extraction - G. A. Nicholson

Start-up or the Solvent-Extraction System was marked by numerous minor
difficulties and, consequently, a little more time elapsed than normal
before all components were operating smoothly and the product streams were
within shipping limits. However, the system was operating smoothly by mid-
veek and all product was within specifications by the end of the fifth day
cf tde report period. Major problems are enumerated below:

1. HAF flow problems caused, undoubtedly, by the transfer during the shut-
down of uranium sclution in the 2LF Tank to the HAF Make-up Tank.

2. High activity in the Final Uranium Cycle caused initially by the organic
(and interface) displdcement from the HA Column during the shutdown
and propagated by the minor upsets in the IBX and IC Columns during the
first day of operation.

3. The 2A Column flood resulting in a severe burst to the Anion Exchange
Cycle and necessitating diversion of the 2BP Stream to the "L-Cell
Package" .

L. A flow restriction in the IBXF Flow System limiting the plant to a 3.k
CF rate.

After about three days, the HAF flow problem diminished and performance

-improved quickly to normal levels. Except for two brief periods of HAF flow

trouble, the losses averaged less than 0.03 per cent.

Performance of the Final Plutonium Cycle, following stabilization fron the
flood, improved rapidly and the DF was averaging 3000 by the end of the report
period. Losses to the Backcyrle Waste System averaged less than one per cent.

Performance of the Final Urenium Cycle was generally excellent with the Zr-Nb
IF averaging 2000 and the Ru contamination in the product stream reduced to
negligible proportions by the end of the report period. Due to the activity
burst at start-up, the first 13 batches of UNH required silica-gel treatment.
However, by November 9, the activity was within shipment limits without
further treatment or blending. A mild increase in plutonium contamination
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resulted when the ferrous sulfamate ra*e was reduced from 225 to 137 per
cent c¢f the flowsheet value causing suspicion that the ferrous ion is teing
cxidized excessively in the 20F Tank,

Nertunium accumulation in the Solvent Exmraction Sy'stem was generally very
good. Except for a brief high {25 Ier cent) loss during start-up of the
HA Column, the total losses &HAW + 2EU) have averaged well under ten per
cent.

Prodvect Treatment

A. Flutonium Purificetion ‘N-Zell) = R. W. Lambert

For the plant start.up, the 2BP was routed directly to N-Cell but,
following an L-Cell upset, was diverted to the L-Tell Fackage for about
eight nours. Subsequent operation of N-Jell was satisfactory although
the first two loadouts exceeded activity specifications.

Near the eni of the report period, the 2BP actlvity decreased and the
NaF flow in N-lell was stopzed. Plutonium throughput in N-Jell wes
increased sppreciably from last run perioé hy the higher pl2nt rate
and <he high rate of yplutorium rework.

E, WJraniam Silica Gel - 3. A. Nicholson

The Silica Gel Facility was operated for the last four days of the
report period. All product from the unit was well below shipmert
specifications.

C. Neptunium Purification = S. M. Nielson

The resin in Tank Q; was water washed until analyses of the wash water
decreased to 1 x 10/ count min/gal alpha. The water was trunsferred
to Tank Q3 through the temporary line containing a screen. Tank Q3
was then water flushed and jetted to Tark R8. A 1.5 specific gravity
solution of ANN was aedded to Q5 and jetted to R8 in an effort to float
the resin out of Q5.

The neptunium on the resin in Q4 Column was eluted to lank Q3 and con-
centrated 1Q2), In an effort to change the valence of the neptuniun in
Tank Q3 to the +T% state without adding more iron {FeSA}, Tank Q3 was
butted *o 0.2 M NpH, and heated to 60° C. Iuring the heating ster, the
eﬂirc4lat1ng Tine containing the temperature measuring element of
Tank Q5 plugged. In an effort to bring the contents of Q3 to the desired
temperature, the steam flow was increased to the coils uausing the tank
contents to boil. It is believed that the combimation of high tempersture,
0.2 M NoHj, and high acid caused rapid formation of gases {oxide of nitrogen)
at the surface of the steam coils. This rapid formation of gases at the
bottom of the Tank Q3 caused part of the liquid in the tarck to "bump out
into the Hot Cell vent system ard into Tacks Ql, Q8 and Q5. Analyses of
the contents of these tanks verifies this.

An inspection of the Q3 filter showed quantities of grayish precipitate

along with resin. A sample of this material was sent to Serarations
Chemistry for identificetion. The m-terizl was found to be SC per cent
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degraded resin and 0 per cent unkuown organic r silicate. A spac
analysis iron ic the rotio of 2 to 1 silica plus devnectable aluminum
was alsc nosei. The solid eppesred to have an affinity for plutonium
as an alpha zount showei €0 per cent plutonium snd 4O per cent neptunium
while the solution itself was 60 per cent nertunium alpha and 40 per cent
plutonium algha,

Solvent Trea’ment « >, Ward

. 103 . 3
The No. 1 sclvent sys-em actirity has averaged 4.29“19c gal Zr-¥t and 3.59X10
A ac/ A

uc/g&l Ru. In an &ffort to increase plant capacity, the sclvent lnvertory

in &-Tell wes butted from 29 per cent up to 30.5 rer cent with [&F. The
over-all 1lcss from both sysiems was 1,036 gallons. rhe No. 2 sclvent system
actiyity has averaged 3 uc/gal Zr-Nb and 30 uc/gel Rue. The TK-FL carbonate
wash chzngeout wes increase2 from once/24 hours to once/l%IFours in &n effort
to lower TX-R7 Tu retention whieh.$gachei a high of 1.5¥10%Y iy the en’ of the
period, this had drerzel %0 1,03

°

Acid Recovery and Waste Concentratiorn = F. W. Lambert

F-Cell Acid Recavery

The start-up F-Tell flowsheet was the same &8s thst in use rrior to shutdown
with the IWF stream being made 0.001 M in sugar. [Curing the shutdown, the
IWW concentrator, E-¥€, was jetted empty.

An analyses of TX-204 dropout data from the previois rur perize indicated
thas, on all occasions whken a check could bte msde, the average sugar flow
was only 75 per zent of the recummerded flow. BSuch flow aiscrepanciss are
a result of the F & O Gullery flow control system which dexends on manusl
valve adjustmerts for coatrol,

Waste IZrestment 2né Storage - K. <. Forsman

Approximately 660,000 gallons of supernatant soluticr was tracsferred from
TK-102=4 ir the 2-1-4 Tznk ¥arm to non-boiling storage in 2¢1-1 Farm in
preparstion for sluice-mixing tests in TX=103-A. _ustallaticn 21 special
punps ani trazsfer lines for the test are underway.

Fission Proluct Recagvery « W. ~. Schmidt

A, Cerium &ani Rare Earths

After taree days of storirg the cerium-rare earth product in TK-6-1, a
leak ieveloped in the cocling coil. This “ank wes uriginally installed
in k-Flant. 7The leakage of cerium to the cooling water header was
detectei immediately by the cooling water scintillstior. counter. Back-
ground radiation readings are as high as 5 rad/hr a% the north pond.

E., Strootiam
Approximately 600 galleons of carbonate product were shippel to 003.

Sr-39/3r-90 ratio, calculated by the cesium to strontium ratic, was 6.0
on .ctoter 29.
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Feed Preparation - G. J. Rasb

The metal solution which hed been stored in TX-Dh since September 2 to “cool"
was started to process on (ctober 5. ¥o excessive 1131 emigsion wes noted.
Dissolver 73 was also returned %o service. ZThe metal solution from C3 was
butted with mercuric nitrate as an extra precaution. Total I131 emission
for the report reriod was 0.5 curies.

Miscellaneous - R. W. Lambert

Waver Treatment

On November 8, the mair AM' demireralizeil water filters were changei. The
replacement filter elements were of cellulose acetate construction rather
tkan glass fibers and are being used on a test basis.
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o 45&:’231‘5\1 e e Ac Nichclsaon

The plant was mairtaired £t a nominal 3.8 ‘actual 3.65; CF
period. Rework of hyirolyzed waste '
a+ a rate of 100 gallcns rer hatzh of feed and *erminated
Rework of prodacn 8ol tiin sontinued juring the rerort per
atout 800 units per tateh.

TT, Ferforménce 973 = 1. . I£YSOL

A, Solvent Extractiss Ierformsnce oy tycles {Typical’

during the report

73; solution was commenzed or Noverter 13

on November 17.
jcd at a rate of

amma dF _% Recycie % _Luss Np Accum,
First 3.7 37 .003 06 2.5
Tinal 3.1 3. 6.5 1.15 004 &.0
Ton Exch. i.l 0.5
Overﬂll 6 e'5 '::' 02 vf l u95 .007 505 10 -5
B. Producricn
1. HAx . = 2l1 1
2, * Froluction = 2i4.6 1
3. Pu Freduction = 129.6 Xz
4, Np Production = =0«
.. “rrerall Loss
% of
Units Total Production
1. U o6l # .22
2., Pu . 233 26
3. Np, 715, F13 10 2.0 )Based on U.F. X
r X6 25 4.9 ) Rework
4, Solvent 1331 sl 0.l
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D. Rework %
of
Units Total Production
l. U -211- o
2. Pu 16.7 Kg 12.9%
3. M 46 ].0.0?lagl‘B,a;ed on
E. Volumes to UGS, Gal/Ton
Source Gal[Ton Waste Tank
OWW 176 10L4-A
1339} 105=A
FP _gg 105-A
TWW' 6 105-A
Flush (F16) T 105=A
CwW 300 109=B
F., IWW Flows
4.6 Avg. HNO3 Conc. - 5.2 M
G. Tank Farm
Waste Tank Boil-off, Gal/Min Temp. ¢ °C)
101-4A 1.5 126
102-A 0.9 89
103-4 0.2 84
104 -A 1.0 131
105=A 9.8 95
106=A 6.0 126

Flowsheet = G. A. Nicholson

(1) Cn November 11, the Solvent-Extraction System wes increased to a uominal
3.6 CF rate, except for the following:

{a) The HAO was maintained at a nominal 3.3 CF rate.
{b) The HSS was meintained at a nominal 3.0 CF rate.

{(¢) The IBP and IBRS Streams and the Final Plutonium Cycle streams were
maintained at a nominal 3.3 CF rate.

(2) On November 12, the 2DF-ferrous sulfamate was reduced fram 0.36 to 0.32
flow. It was further reduced to 0.29 flows on November 15.

{3) On November 11, the 2D pulse frequency was increased from 72 to 76 cycles
per minute. It was reduced back to 7l cycles per minute later in the iay.

(4) On November 11, the 2E pulse frequency was reduced from 70 to 66 cycles
per minute. It was further reduced to 66 cycles per minute on November 14.

’
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Solvent-extraction performance was generally good during the report period.
Waste losses were considersbly above normal, averaging about 0.08 per cent.
The major factor comtributing to the high losses appeared to be the F8 rework,
but other factors included product rework, rework of product-bearing sump
solutions, and malfunction of both the HA Extraction Section D.”?. and the

HSP gemma monitor instruments. The activity of the uranium {IBU) stream

wvas normal, but the IBP stream activity was about two-fold higher than

normal during the report period. The IC Column performance was improved

by the chemicsal flush. Ilosses were nondetectable until the last of the
report reriod and then responded to increased ICX flow.

Solvent Extraction = G, A. Nicholson

Performance of theFinal Plutonium Cycle was substantially improved over the
last run period with the DF averaging about 3000 in spite of below normal
recycle losses (~ 0.5 per cent). All product was within shipment specifi-
cations after processing through the Anion Exchange Cycle.

Performance of the Final Uranium Cycle continued to be very good, with the
Zr-Nb DF averaging 1300. The ruthenium activity in the final product,

vhich was decreasing sharply at the end of the last report period, reversed
and increased about widway in the report period, requiring silica gel treat-
ment of ten batches of UNH to bring the total activity within shipping limits.
Plutonium cortamination in the UNH decreased quickly after the ferrous sulfa-
mate flow was increased and remained steady at three to five ppbt during *he
remainder of the report period.

Nertunium accumulation in the Solvent Extraction System continued at & good.
rate. L1osses via the HAW averaged only two per cent and were in good agree-
ment with the betch loss figures. Losses via the 2DU stream, however, were
about two-fold hizher, averaging eight per cent end reflected the increasing
nertunium inventory in the system. The Neptunium Recovery Cycle remained

shut down awaiting completion of processing of the previous batch of neptunium
in the Purification System.

Product Treatment

A. Uranium Silica Gel - G, A. Nicholson

The Silica Gel Facility was shut down on November 12 for lack of feed.
Though the rroduct quality was excellent at shutdown, the unit was
regenersted. It was started up on November 16 with the DF averaging
about six.

B. Faprunium Purification - S. M. Nielson

As of the first of the report periocd, all neptunium (1035 gr) in Q-Cell
had been segregated and stored in Tank Q3. Because of the precipitate
material mentioned in the last report period, extensive flush was planned
for Q«Cell. The general plans were as follows:

1. Adjust the valence of the feed in Q3 by digesting in 0.1 M NpHL for
two hours.

2, Loading the neptunium on the resin in T-Qk.
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. Jet loading wastes to J1.

; ,
4. Extensively flush vessels E-Q2, Ql, Q3, Q5 and Q8.
5. Displace neptunium in J-Cell Package to Q-Cell.
6. Elute T-Q4 to Q3.
7. Replace resin in T-Ql and flush column.
8. AJust valence and acid of Q3 and load on new resin in T-Ql.
On November 14, the contente of Tank Q3 was butted to 0.1 M NoH4 and
digested for two hours at 60° C. Only 18 per cent of the neptunium
vas reduced to Np-IV. On November 17, the step was repeated and ninety
per cent of the neptunium was reduced. The loading step was started on
November 18.
Solvent Treatment - G. Ward
The No. 1 _solvent system activity has averaged 2.65 x 103 uc/gal Zr-Nb and
6.16 x 103 uc/gal Ru. The over=-all loss from both systems for the period
was 1531 gallons. The IOS scrub flow has been less than adequate due to
apparent plugging of the I0S DOV. The No. 2 system activity has averaged
2 uc/gal Zr-Nb and 60 uc/gal Ru. The TK-Rl carbonate wash changeout cycle
was reduced from once/12 hours to once/2l hours.

Acid Recovery and Waste Concentration - R. W. Lambert

F-Cell Acid Recovery

On November 12, the water flow to the E-F6 demister {~ 2 gpm) was turned off

to determine what influence, if any, it has on the amount of entrainment carried
over into the acid absorber T-F5. By the end of the report period, a slight
increase in AAA acid activity had been noted. During the test, sugar flow to
E-F6 remained unchanged.

Fission Product Recovery ~ W. C. Schmidt

Cerium and Rare Earths

The cooling water in the North .Pond was allowed to flow to the first 1000 feet
of the overflow ditch. Approximately 30 curies of cerium-1lilh and .05 curies
of strontium-90 were discharged in 1.3 million gallons of water. The ditch
wvas backfilled to prevent contamination spread and bypassed to prevent further
discharge of fission products to this soil column.

Feed Preparation - G. J. Raadb

The past run period non-representative metal was higher in Pu-240 content than
most runs. The in-plant inventory, plus starting dissolver operation with
metal of near maximum representative specification produced plutonium product

which exceeded representative specifications. A program of charging the lowest
Pu-240 content metal available was in progress. The I131 emission took a jump
for no apparent reason; mercuric nitrate was added to metal solution, but really
after the rise had been noted. 1I131 emission for the period was 2.99 curies.

¢
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PUREX PROCESS PERFORMANCE SUMMARY

FROM 0000 ON 11/18/63 TO 2400 ON 11/24/6

I. General - G. A. Nicholson

Normal processing continued at a nominal 3.6 (actual 3.6) CF rete during the
report period. Processing of feed material of an unclassified irradiation
history was commenced on November 24 without theusual segregation.

II. Performance Data - D. C. Leyson

A. Solvent Extraction Performence by Cycles (Typical)

Gemma 4F % Recycle % Loss Np Accum.
; T g Pu T P N
First 3.8 3.8 003 .03 3.5
Fipal 3.2 3.4 6.2 1.k 003 10 .0
Ion Exch. 1.2 1.6
Overall T.0 8.4 6.2 3.0 .006 .03 13.5
B. Production
1. HAF = 215 T
2. U Production = 212 T
3. Pu Production = 126.5 Kg
L, ¥Np Production = =0-
C. Overall loss
% of
Units Total Production
1. U v 867 # . 0.2
2. Pu 345 Gr 0.3
3. Np, F16, F18 8 Gr 1.6
K6 90 Gr 18.2
L. Solvent 1041 Gal 0.07
D. Rework
% of
Units Total Production
l. U Nil
2. Pu . 3.0 Kg 2.0
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E. Volumes to UGS, Gal/Ton

Source Gal['!.‘on Waste Tank
OWW 122 101-A
OWW T7 104 -A
CcD 26 105=A
FP 8 105=-A
IwW 8 105-A
CW 300 109-B

F. IWW Flows

L.7 Avg. HNO3 Conc. - LOM
G. Tenk Farm
Waste Tank Boil-off, Gal/Min Temp. {“C
101=-A 1.5 127
102-A ' 1.0 89
103=A 0.2 83
104=A 1.0 181
106-A ' 6.0 126

Flowsheet - G. A. Nicholson

(1) On -November 19, the ei)F-ferrous sulfamate flow was lost for a short
time. It was started at 0.55 flows, then lowered to 0.32 flows later.
the seme dey and to 0.29 flows on November 21.

(2) On November 23, the Neptunium Recovery Cycle was started up under Phase 1
conditions. It was necessary to reduce the plant rate by about five per
cent to accommodate the organic (3BW) flow because of a flow restriction
in the IBXF System.

Solvent Extraction - G. A. Nicholson

Solvent-extraction performance was considerably improved over the previous
report period, despite mumerous minor upsets caused by temporary flow
restrictions. The HAW losses were lower, averaging less than 0.06 per cent,
and the activities of all streams were on downward trends. Plutonium carry-
over into the IBU Stream has been considerably higher at the increased rates,
averaging about 0.8 per cent during the report period, compares to less than
0.3 per cent for the previous run period.

Performance of theFinal Plutonium Cycle continued to be excellent with an
average DF of about 3000 and losses to backeycle averaging less then one per
cemt. A mild flood occurred in the 2A Column early in the report period
because of a temporary loss of then excessive 2AS flow. The condition was
corrected easily by temporarily reducing the pulse frequency and flow rates.

Final Uranium Cycle performance has continued to be very good with the Zr-Nb

DF averaging 1500 to 2Q00 and the Ru DF remaining fairly steady at sbout 30.
All product was within specifications withouyt furtler treatment. The
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temporary loss in ferrous sulfamate flow caused a slight increase in plutonium

contamination in the product, but not above limits and it quickly returned to
normal.

Neptunium accumulation in the Solvent-Extraction System continued at about the
same rate as during recent report period, with average losses of two and ten
per cent via the HAW and 2EU streems, respectively. Start-up of the Neptunium
Recovery Cycle on Fhase I conditions commenced after the batch of neptunium
which it hed been holding was displaced to the Purification Cycle.

Product Treatment

A, Plutonium Purification ~ N-Cell - R. W. Lambert

Operation of N-Cell continued to be good with all product being well within
specifications. Rates during the report period were high due to significant
amounts of plutonium rework being introduced into the plant and frequent
problems arcse in maintaining adequate steam supply to the E-N6 concentrator.

During the report period, the SLD sump sampler was overhauled and placed in
working order. Toe SLD sump alarms were also checked for proper operation.

B. Uranium Silica Gel - G. A. Nicholson

The silica-gel unit was operated continuously through November 22, when it
was shut down for lack of feed material. Approximately 175 tons were
processed and the DF was about 4 at shutdown.

C. Neptunium Purification - S. M. Nielson

Loading of the Q3 matez;ial. on the resin commenced on November 18 and was
completed on November 19. A total of 291 grams (28.3 per cent of original
1035 gr) was lost in the loading step. The loading waste was jetted to Jl.

Extensive acid flushing of Ql, E-Q2, Q3, Q5 and Q8 started on November 19
and was completed on November 22. On November 22 and 23, the J-Cell Package
contents were displaced to Q-Cell and at the same time, T-Q4t was eluted to
Q3. A sample of Q3 showed a total of 1033 grams of which 289 grams were
transferred from the J-Cell Package.

On November 23 and 24, the resin was removed from T-Q4 and the column flushed.
FRC-Q3=-2 had failed during the eluting step and was replaced. The linear
polyethylene valve seats of HOV-Q4-9, 10 and 11 were replaced with Teflon

and plans made to replace all othersto protect against failure because of
high temperatures.

Acid Recovery and Waste Concentration - R. W. Lambert

F-Cell Acid Recovery

On November 22, the water to the E-F6 demister was turned back on. Test data
indicated that the activity in the AAA recovered acid (TK-F3) increased almost
by a factor of two while the water was off.
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Solvent Trestment - G. Ward

The No. 1_solvent system activity averaged 1.81 x 103 uc/gal Zr-Nb and
6.3 x 103 uc/gal Ru. The over-all loss from both systems was 1041
gallons. The IOS scrub flow was returned to normal when the organic heel
in TK-G2 was removed. The No. 2 solvent' system activity has averaged

6 uc/gal Zr-Nb and 60 uc/gal Ru.

Fission Product Recovery - W. C. Schmidt

Strontium

Approximately 1500 gallons of carbonate product was shipped to 003. Sr-89/
Sr-90 ratio, calculated by cesium to strontium ratio, was 7.2 on November 15.

Fission Product Purification' - P, W. Smith

Technetium Recovery

During the Cs-137 loading in October, the cesium cask effluent (23,500
gallons) was passed through the technetium cask at nominal rates of 3 gpm.
It was later estimated by Frank Roberts after analysis of 100 ml of the
loaded resin that assuming about 400 gallons of resin, the cask should be
loaded with. about 1100 grams of technetium. Analysis of the effluent
solution fram the cask further indicated that the resin was approaching
epproximately 50 per cent breakthrough at the end of the cycle.

The loaded cask was moved to the Strontium Semiworks and the 1500 liter
resin bed was washed with 6000 liters of dilute sodium nitrate followed
by 2400 liters of dilute (0.25 M) nitric acid.

The technetium was then eluted to Tank 55 with approximately 8 column volumes
or 12000 liters of 6 M nitric acid which was continuously concentrated and
steam stripped for nitric acid removal. Finally the bed was purged of
residual nitric with 2400 liters of water. The contents of Tank 55 were
reduced to final volume of 350 liters, moved to Tank 6 where it was further
reduced to 250 liters, and then moved to Tank 64 for f£inal concentration to
80 liters. The conventional A-Cell - D-Cell loadout routings were used to
transfer the technetium into a 40-gallon Hanford Leboratories cask at a final
volume including flushes of about 100 liters.

No unusual problems were encountered although analysis of the final product
indicated that the iron concentration was several fold ebove expected, but
still relatively insignificant as to corrosion damage to the coil or tank.
less than 1 per cent of the technetium was found in the condensate.

Analytical data for the loading cycle, elution cycle and loasdout are
sumarized below. All analytical data are those of Frank Roberts., The
analyses determined by the Purex Laboratory and Milt Campbell are incon-
sistent.




HW-T6912

& | DECLASSIFIED

Loading Cxclé
103-C Supernate Feed: 0.066 grams Tc per gallon
Throughput, Gallons  Conc. Te in effluent; g/gal

5 000 0.022
7 800 0.017
9 800 0.018

15 000 0.031

16 000 0.032

23 000 0.040

Estimated Cask Load: 1100 greams

Elution Cycle
Eluant, Gallons (6 M ENO3) Gram Tc Eluted, Cumulative

1 500 155
3 900 421
é 300 T25
8 700 893
11 100 986
13 100% 1 088

*¥Bed was flushed with 2000 liters of process water to push the final
500 liters of acid eluant out and leave about 500 liters of water in
the cask. .

During transfers from Tank 55 to Tank 6 end finally to Tank 64 and subse-
quent concentrations, an apparent loss of approximately 50 grams may have
occurred although it is felt that this discrepancy is more likely to be a
result of manometer inaccuracies. .

Loadout Cycle - Tank 64 prior to loading:

80 liters containing - 1025 grams Tc
sk g/1 Fe

Combined flush of lines, vessels after loading: 120 liters containing
’ 2.3 grams Tc.

Feed Preparation - G. J. Raab

The 1131 emission problem diseppeared and mercuric nitrate addition was dis-
continued. The I13] emission was 0.85 curies for the period. On November 23,
the first charge of non-representative metal was made. No attempt was made
to segregate as the plutonium product was still slightly above specificaticn.
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a slight flow restriction with IBXF System limited the actual

rate to about 3.41 until November 26, when it was increased to 3.6 CF. Processing
of unclassified feed material continued.
ITI. Performance Data - D. C. Leyson
A. Solvent Extraction Performance by Cycles (Typical)
Gamma dF % Recycle % lLoss Np_Accum.
T M g Pu T P Np
First 4.2 4.0 002 .03 L.
Final 3.1 3.5 7.0 2.3 002 TS5
Ion Exch. 1.0 2.8
Overall 7.3 8.5 7.0 5.1 00k .03 12.0
B. Production
1. HAF = 180.5 T
2. UProduction = 195.9 T
3. Pu Production = 135 Kg
4, Np Production = -0O-
C. Overall Loss
% of
Units - Total Production
1. U 739 # 0.2
2. Pu 306 Gr 0.2
3. Np, F16, F18 28.0 4.8 )Based on Imput
K6 38.0 6.6 )from Virg.Feed
4. Solvent 2075 Gal 0.l
D. Rework % of
Units Total Production
1. U 13.9 T )Primarily From P2 7.1
2. Pll 3 1(8 - Lll; 206 KG "Jl hol )
3. Np 275 Gr = JL ; 115 Gr - Q5 67.5 )Based on Input

from Virg.Feed

’ -
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E. Volumes to UGS, ¢al/Ton DECLASS!F'ED
Source Gal/Ton Waste Tank
OWW 245 10L4=A
(635 13 105=A
TP 76 105=A
Tww 14 105-A
Cw 300 109=R
F. IWW Flows
h.7 Avg. HNC3 Conc. = 5.7 M
G. Tank Farm
Waste Tank Boil-off, Gal/Min Temp. {“C
101=A 1.5 126
].02—A loo 89
103“‘A 0.2 81“
10l4=A 1.0 130
105-A 9.8 g6
106-A 6.0 124

Flowsheet -~ G. A. Nicholson

the free sulfamic acid concentration
The 2AF-NaNOp flow rate Was

(1) On November 26, for a brief period,
in the IBX was two-fold above flowsheet.
increased accordingly.

On November 28 and 29, the 2DF-ferrous sulfamate flow rate was low because
of control difficulties. The problems were corrected and the rate was
increased temporarily to 0.4k flows, then reducea back to 0.29 flows on
November 29.

(2)

On December 1, the HAX was reduced by about ten per cerit because of the

recurring flow restriction in the TBXF System.
(%) the Neptunium Recovery Cycle vas changed to Phase 11

On November 29, :
Phase 111 conditions was madge on November 30.

conditions. myransition to

Solvent Extraction - G. A+ Nicholson

Solvent-extraction performénce was generally very good during the report period,
with all product within shipping limits without supplemental treatmext. M2jor
problems during the latter part of the report period were excessively high
plutonium levels in the Tackcycle Waste System and flow restrictions in the

3WB Stream. Consequently, the 3WE inventory was at & maximum On December 1 and
the normal process control limits vere exceeded with respect to plutonium
inventory in the 3WB Tank. A batch of cold feeld was recycled on December 1 to
allow the plutonium level to decline amd a substantial gamma burst ensued.
Waste losses were also on &an upward trend during the latter half of the reporv
period, but the over-all average was less than 0.05 per cent.
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Final Plutonium Cycle performance continued at the same high level as during
the previous report period, with excellent DF’s and low losses to recycle.

Final Uranium Cycle performance has also continued to be excellent with all
product within shipping limits without silica gel treatment. The plutonium
contamination in the uranium product increased to near limits for a brief
period when the ferrous sulfamate addition was lost (vecause of faulty
control system), but quickly returned to the normal 3 to 5 ppb when the
flow was restored.

Neptunium accumulation in the Solvent Extraction System continued at about

the same rate as during recent weeks. A temporary loss of saturation in

the 2D Column caused high losses via the 2EU Stream late in the report

period and the losses aversged sbout ten per cent. Neptunium losses via

the HAW Stream averaged sbout six per cent for the report period. Accumu-
lation in the Neptunium Recovery System was very rapid after the "package"

was started up on November 23. Transition to Phase II was made on November 29
and to Phase III on November 30 with approximately 2000 units accumulated.

The package was shut down after completion of Phase IIT because of difficulties
with high plutonium inventory in the Backecycle Waste System and 3WB flow
difficulties.

Product Treatment

A. Plutonium Purificetion - N-Cell - R. W. Lambert

Operation of N-Cell continued to be excellent with no signs of push problems.
To date, the same charge of resin has been in service 30 days with no resin
additions or changeouts. This is the longest run on & single resin batch
for well over a year. Also satisfying was the fact that plutonium throughput
during the period was considerably sbove normal.

B. Uranium Silica Gel - G. A. Nicholson

The Silica=~Gel Unit was shut down during the report period for lack of feed.

C. Neptunium Purification -_S. M. Nielson

The neptunium solution in Q3 was butted to 0.1 M FeSA and NpoH4. The column
was filled with new resi.; however, the sonic probe did not respond. When

the resin was pretreated, no pressure could be built up in the column. The
rupture disk was found to be failed and was replaced.

The resin loeding step was completed on November 27 with a loss of 400 gr
(39.7 per cent). The Plutonium Scrub was started on the same day and was
completed on November 28. An additional 485 grams (47.8 per cent) were
lost during this step. A Fission Product Scrub and Elution step were
completed with 32 grams collected in the product tank.

All neptunium except the 32 grams in Q6 and 35 grams in the Elution Forecut
(Q3) were returned to the Backcycle System.

On November 30, Phase III was started and a total of 2344 grams were collected
in Tank Q3. On December 1, the resin in Qi was loaded out to check its
volume. A full 28 liters was accounted for. Loss of the run is believed
to be due to poor valence control caused by crud in the feed.
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Solvent Treatment - G. Ward

The No. 1 solvent system activity averaged 1.07 x 103 uc/gal Zr-Nb and 3.88 x 103
uc/gal Ru. The over-all loss from both systems was 1837 gallons of organic.

The OWW waste back-up into TK-R8 was traced to a faulty valve and 241-A Tank
Farm. This has béen Soirected. The No. 2 solvent sctivity has averaged 1 uc/gal
Zr-Nb and 40 uc/gal Ru.

Figsion Product Recovery - W. C. Schmidt

Strontium

Approximately 1400 gallons or carbonate product was shipped to 003. Sr-89/
Sr-90 ratio, calculated by the cesium to strontium retio, was 8.2 on November 2.

Feed Preparation = G. J. Raab

The dissolvers have been operating very well and have had periods of 1 to 2
hours slack time and still maintaining feed enough for the 3.6 CF rate. The
metal age was 140 to 270 days. The I131 emission was 0.70 curies for the
period.

L
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PUREX PROCESS PERFORMANCE SUMMARY
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I. General - G. A. Nicholson

o -

The plant was maintained at a nominal 3.6 {actual 3.3) CF until December 3,
when it was shut down at equilibrium to change out the 3WB flowmeter and
valve Jumpers which appeared to be plugged. In addition to 3WB flow problems,
the processing rate was limited by & flow restriction in the IBRXF system.

The plant was started up early on December 6, but another flow restriction

in the 3WB Jjumper necessitated a shutdown later the same day. It was started
up early on December 7, but a failed 3WB pump necessitated another shutdown
on December 8.

Performance Data - D. C. Leyson

A. Solvent Extraction Performance by Cycles {Typical)

Samma 4F % Recycle 9% loss Np Accum.
T B i B U B B

First

Final

Ton Exch. (start-up -- No Typical Data)

Overall
B. Production

1. HAF = 92.6 T

2. U Production = 105.1T7

3. Pu Production = 67.1 Kg

4. Np Production =1875 Gr
C. Overall loss

% of
Units Total Production

1. U 413 # 0.19

2. Pu 212 Gr 0.31 -

3. Np, F16, F18 10.0 Gr 4.9 )4 of Input

K6 20.0 Gr 9.8 )
0.31

4, Solvent 4157 Gal



?33; | HW-T6912
— | DECLASSIFIED

% of
Units Total Production -
1. U 8460 # 4.0
2. Pu 2.0 Kg 3.0
E. Volumes to UGS, Gal/Ton
Source GalZTon Waste- Tank
OWW 571 10k
cD 28 105
FP 195 105
Ccw 300 109-B
F. IWW Flows
4.1 Avg. HNO3 Conc, = 5.7 M
G. Tank Farm
Waste Tank Boil-off, Gal/Min Temp. (°C]
101-A 1.8 125
102-A 0.8 89
103-A 0.2 83
lo"“ -A 2 09 78
105-A 10.7 96
106-A 5.1 89

III. Flowsheet - G. A. Nicholson
No flowsheet changes of significance were made during the report period.

IV. Solvent Extraction - G. A. Nicholson

Because of the numerous start-ups and shutdowns, steady-state operation was
not achieved during the report period. Rework of & mixture of cold uranium
from & UNH Storage (P2) Tank and 3WwB (50-50) &t the end of the last report
period, which was necessitated by high plutonium inventory in the Backeycle
Waste System, caused a gamma burst throughout the plant. The 2BP was diverted
to the Final Plutonium Concentrator to prevent high activity from reaching
the Plutonium Anion Exchange Cycle., The activity had just about dissipated
when the plant was shutdown on December 3. The two subsequent start-ups
were accomplished without any difficulty and only the normal mild activity
burst of short duration. No plutonium product was loaded after December 3
and the three batches of uranium at the end of the report period were high
in plutonium contamination.

V. Product Treatment

A. Plutonium Purificetion - N-Cell - R. W. Lambert .

Operation of N-Cell during the report period was discontinued because
of the unscheduled plant shutdowns. During the down time, & mew E-N6
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steam DOV was installed and the conducti;rity recorder (CRC) cleaned and
recalibrated. No resin change was made.

Neptunium Purification - S. M. Nielson

On December 2, the T-Qi (olumn was filled (28.3 liters) with new resin
in preparation for Purification Run #7. Minor maintenance work was
completed to protect against needlessly breaking any more Q4 rupture
discs. The pressure relief valves on the remote head were set at

56#/1n2.

Loading of the 234l units in Q3 started on December 3 and was completed
the following day. A short Plutonium Scrub of 1li column volumes was

made followed by an 1l column volume Fission Product Scrub. The SMQl
scintillation monitor was used to determine when the ZrNb had essentially
been scrubbed from the resin column.

Elution was completed on December 6 on swing shift. The valence adjust-
ment step was made and the product loaded into bottles for shipment on
December 7.

The following tables summarize the losses and IF's achieved for the run:

Losses For Run #7

Loading Step 1.26%
Pu Serub 11.3 %
FP Scrub 5.8%
Elution Forecut 3.1 %
*DF's Achieved Far Run #7
Pu 3.9
U 7200
Zr 2200
. Ru k30
T™MI 7.0

The high losses are attributed to the fact that the resin was nearly

completely saturated with neptunium.

Breakthrough on the loading step

was not achieved even though the resin was losded to 82.8 gr Np/liter of
resin. This number is subject to some error because of possible error

in resin volume measurement.

A total of 1874 grame of Np was loaded for shipment. All shipping speci-

fications were met.

#(on a g/g Np or mc/g Np basis).
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The No. 1 _solvent system activity averaged i.5h x 103 uc/gal Zr-Nb end
2.2 x 103 uc/gel Ru. The overall solvent loss from both systems was
2148 gallons. During the period of shutdown during this week, both
solvent systems were spun to clean up orgsnic. The No. 2 solvent system
activity averaged 1 uc/gal ZrNb and 30 uc/gal Ru.

Solvent Treatment - . Ward

Acid Recovery and Waste Concentration -« R. W. Lambert

F-Cell Acid Recovery

During the first half of the repcrt period, the activity in the AA recuvered
acid, TK-F3, fluctuated widely. The ruthenium was running nearly twice
previous norms and there was considersble doubt as to the amount of sugar '
actually being added via the P & 0 (:allery flow control system. 7This
problem should be corrected, however, since during one of the unscheduled
plant shutdowns, the sugar flow was switched to the old formaldehyde flow
control system and can now be controslled from Jentral Control.

Waste Treatment snd Storsge - R. J. Forsman

Tests completed in the 300 Area using the new slow speed Purex agitator
indicated excellent mixing of phases with Sp.3r. of 0.80 to 1.35. Beged
upon these tests, a slow speed agitator was installed in TK-F13 for use in
future trilauryl amine extraction tests. The main differences between the
new type agltator and the standerd Purex agitator are as follows:

New o1d
rpm 300 600
Diameter of Blades 4" 9"

" Number of Blades 10" L
Pitch of Rlade o" None
Width of Blade " 2"
Distance Blades from Tank Bottom ~ 3" 13" and 63"
Normal Amperage while Operating ~ 10-15 amps ~ 27 amrs

Fission Product Recovery - W. . Schmidt
Strontium

Approximately 1500 gallons of cerbonate prolduct was shipped to 003. Srw89/
Sr-90 ratio, calculated bty the cesium to strontium ratio, wes 4.4 on Lecember 2.

Feed Preparation = G. <. Raab

Dissolver operation good. I33] emission for the period 0.95 curies.
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Genersl - . A. Nicholson

Normal processing was resumed e2rly on Uecember 10 at a nominal 3.3 {F .
{An attempted start-up on Iecember 9 was foiled by failure of the HAF
pump., The rate was incr:ased to & namiz2l 3. 6 "% on Lxcember 11. Eow=-
ever, because of the continuing problem with the Z3XF flow, the actual
rate averaged only about 3J.4 f£or <ne remairder of the report period. A
batch of cold uranium was recycled 15> the ZA’ sn recember 13 to lower the
high plutonium inverntory in thr: Razkcycle Waste System.

Performance Zata -~ U, 7. Leyscn

A. Solvent Extracticr Performsnce Ly Tveles Pypical!

Gamma dF % Recz-le Nr Accum.,
First 3.7 4.0 .009 .03 2.0
Final 3.0 2.7 5,0 za7 015 10.0
Jon Exch. 1.1 1.0 _
Overall €.7 &5 6.0 2,7 Re-L) 03 12.0
B. Proi.ction
l. HAF = 170.2
2. U Production = 157.7
3. Pu Production = 103 Xg
4, Np Prsductiorn
C., suverall 1css
% of
Inits Total Production
1. T 6o # 0.20
2. Pl 2)'“" ‘.:'I' 02""
3. Np, F16, 718 12.0 2.5 )% of Virg.
Kb 48 10.0 1 Input
4, Solvent 2711 Gal 0.22 % of Gal Pumped
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Rework
' % of
Units Total Production
1. U 8.2 T 5.2
‘2., Pu Nil
Volumes to UGS, Gal/Ton
Source Gal/Ton Wagte Tank
o] 239 101-A
) 57 105-A
FP 92 105-A
ITWw 0
CW 300 109-B
TWW Flows
£.0 Avg. HNO3 Gomg. = L M
Tank Farm
Waste Tank Boil-off, Gal/Min Temp. (°C
101-A 1.81 125
102-A .83 89
103=A 21 8l
104 <A 2.93 127
lOS-A lO -‘T 96
106=A 5.08 89

Flowsheet - G. A. Nicholson

(1)

(2)
(3)

(&)

(5)

The plant was started up on December 10 under the same flowsheet con-
ditions in existance at the shutdown, except that the 24 pulse frequency
was 70 rather than 95 cycles per minute. It was increased to 92 cycles
per minute later the same day.

On December 10, the 20F-ferrous sulfamate was increased from 0.37 to
0.48 flows.

On December 10, the Nertunium Recovery Cycle was started up at nominal
3.6 CF rates.

On December 15 (early), the Neptunium Recovery Cycle was converted to
Phase IT conditions. It was necessary to commence transferring the 3WB
to Hl in small increments to compensate for the increased 3WB flow.

On December 15, the 2IF ferrous sulfemate make-up was changed - the
ferrous sulfamaste concentration was changed from 2.0 to 1.0 molar and
the solution was made 1.0 molar in sulfamic acid. The addition rate
was then increased to 0.58 flows, but the total iron added was reduced
by 40 per cemt. (This was still 80 per cent above flowsheet, however.)
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{6) On Lecember 15, the solvent wask in the Second Orgenic System was changed
back to a simple carbonate wash in the 20 Cclumn because of failure of
the Rl Recirculation Pump.

Solvent Extracfion » . A. Nicholson

The Solvent Extraction System was still unsettled because of the continuing

flow problems with the 3WE and I3XF Streams. The losses to the HAW remained
generally low, averaging less than 0.05 per cent irn spite of two periods of

temporary high loss because of low 3WB flow.

A sharp decresse in decortaminstion performance of the Final Uranium Cycle
occurred during the week. This was probskly caused by poor solvent quality.
{Early in the week, the I_F Kecirculation Pump appeared to have failed, but
nothing was done until Zecemner 14 when it becsme very noisy. j Apparently,
there hai been rno scolvent trestmwent since the plant was started on December 10.
As 8 result; 21l urarium product reqaired segregation - either for rework or
processing through the Silice el Facility.

Final Plutonium Jycle parformence has been excellent since start-up, with all
product well within 1imits for rrocessing in the Plutonium Anion Exchange
Cycle. .

Neptunium accumulation has been generally good, but losses have been up
because of the frequent upsets, averaging asbout three and ten rer cent via
the HAW and Z2EJ Streams, respectively. Accumulation in the Neptunium
Recovery Cycle was rapid and atcut 1800 units were ready for transfer to the
Purification Cyzle by the eni o>f the report perici. '

Product Treatment

A. Plutonium Purification - N-Tell - R. W. Lambert

Operation of N-Cell continued sstisfactorily during the report period
with the original resin completing its seventh week of continuous use.
Plutonium input to N-Tell continued a3t near capacity levels as a result
of plant rates and processing high exprosure non-representative metal.

B. Neptunium Purirficaetion = S. M, Yielscn

The product from the Nepiunium Purificstion Run #7 was shipped on
December 9. n the same day, an entry was made in the Hot Cell to
install a new resin level detector prche in the column.,

The waste 402 units ¥p; in Tank Q5 from the Flutonium and Fission
Product Scrubs from Run #7 was Jetted to the Backcycle System on
December 13.

The dilute 2c:id in Tank Q3 was concentrsated in E-Q2 in preparation
for another batch of materisl from *he J-Tell Package which was
expected during the next report reriod.

C. Uranium Silica Gel - :. A, Nicholson

The Silica Cel nmit was started up on December 15,
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The No. 1 _solvent system activity has averaged 2.10 x 103 uc/ gal ZrNb and
2.58 x 10 uc/gal Ru. The overall solvent loss from both systems was
3888 gallons, approximately 2000 gallons of this solvent is in TK-R8 and
will be recovered. The TK-Rl recirculation pump failed on December 10

and was discovered on December 1li. While waiting for replacement, a
carbonate wash was used in the 20W {TK-R2) in place of the normal nitrig
acid. The No. 2 solvent plutonium retention reached a high of 6.6 x 10
on December 14 prior to putting carbonate in T-R2 and dropped back to

3 x 106 within 12 hours after carbonate was introduced. The No. 2 solvent
system activity averaged 5 uc/gal Zr¥b and 60 uc/gal Ru.

Fission Product Recovery - W. C. Schmidt

Strontium

Approximately 1400 gallons of carbonate product was shipped to 003. Sr=389/
Sr-90 ratio, calculated by cesium to strontium ratio, was 4.2 on December 10.

Feed Preparation -« G. J. Raeb

Dissolver operation has been good. I131 emission was low (~ 0.06) curies/
day until December 12 when it started climbing. On December 14, the emission
peaked at 2.32 curies per day. The stack sample contained a considerable
amount of I132. Hanford Laboratories estimated one to three slugs of 3 to

6 days age had been mixed into a bucket of metal from the ratio of the short-
lived isotopes in the stack sample. Total emission for the period was 5.851
curies. '
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I.

II.

Geperal -~ G. A. Nicholson

The plent was shutdown at equilibrium on December 16 to permit replacement

of a failed 3WB pump &nd a failed 20F
up early on December 17 at & nominal 3
again on December 18 to permit replaceme

vas resumed sbout 16 hours later uat a nominal
on December 20 and meintained at a nominal 3.6 for the remainder of the
one and one-half batches of cold uranium were

report period. About

recycled from the UNH Storage

solution.

Performance Data - D.

C. Leyson

Recirculation Pump.
.3 CF and shutdown at equilibrium
nt of a failed 3WF pump.
3.3 CF.

It was started

Operation
Tne rate was increased

(p2) Tank to permit reworking of plutonium

A. Solvent Extraction Performance by Cycles (Typical)

Gamma 4F 2 Recxcle
U Pu U Pu
First 3.7 3.9
Final 3.1 3.2 T.0 2.8
Ion Exch. 1.0 0.15
Overall 6. 8.1 7.0 2.95
B. Production
1. EAF = 147.8
2. U Production = 162.0
3. Pu Production = 108.8 kg
L. Np Production = -O-
cC. Qverall Loss
Units
1. U 725 #
2. Pu 228 Gr
3. Np, F16, F18 18 Gr
K6 36 Gr

4. Solvent

2017 Gal (Gain)

% Loss
U Pu N

025 T.0
12.0

Np Accum.

003
.003

006 .025 19.0

% of

Total Production

Y% Input

% of Vol Pumped



(e ]

&

i1z,

1)

¥lowsneet -

Solvent Extraction -

s HW-76912
=191 - X
DECLASSIFIED
Rework
% of
‘mits Toral Froduction
1. U Nil -
2. Pu 2959 Gr 5.5
Volumes to (GS. Zal/Ton
Source gal,/ Ton Waste Tank
o 217 101-A
AW 14.3 1044
- 2 105 -A
YE _ il -
iy -0
oW 300 109-E
WW Tlcws
3.8 Flows Avg HI¥O3 “onc. = % S M
Tonk Farm
Waste Iank Hoil-off, *al/Min Temp. 3%
101-A 1.z 127
10z-A 0.2 B9
103-A 0.2 o]
104 -4 2.9 127
i0% -4 10,7 97
106-A 5.1 90

i, A, Nichclson

“m Tesember 1A, the 2DF -ferrous suifamate was reduved from 0.55 te
0.u48 flows.

on Tecember 16, transition from Thase 11 w0 tvage [I” was mede in the
Neytunium Reravery Tycle. Ihne pericdic transfer of 3WE 1o the HAT
Tank was verminated. Jn Tecemter L7, the “package w2s started up
on Prase T coaditions.

. Tecember 17, the regular solvent waskh procedure was reinstituted
ir. the Second .rganic System.

“n lecember 17, the 3W: was transferred to Hl in small increments for
about four Lours while the 3WE Jmper was replaced.

On Tecember 19, the 2E¥ temperature was increesed from L8 to 53° 7.
74 was reduced to 50° 7 on Tecember 21.

%. A. Micnolscn

The solvent exwtraction pertformence picture was clouded by the numerous
shutdowns during the report pericd. .espile the resulting upsets,
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however, performance was generally improved over the previous several weeks.
Waste losses averaged less than 0.03 per cent and were below the normal
values during start-up. Decontamination performance of the First Cycle was
also excellent during the report period and no significant blasts of activity
occurred during any of the start-ups.

Performence of the Final Uranium Cycle was improved considerably over the
previous report period. After a brief burst at start-up on December 18,
the Zr-Nb activity decreased rapidly and the uranium product was in speci-
fications without silica-gel treatment by the end of the report period.
Four batches of uranium product required segregation because of high
plutonium contamination resulting from the start-ups.

Performance of the Final Plutonium Cycle continued to be excellent in
spite of erratic 2AW losses to the Backcycle Waste System. The problem
appeared to be caused, at least partly, by insufficient nitrite flow to
the 2AF Tank. All product was within limits for processing through the
Plutonium Anion Exchange Cycle.

Neptunium accumulation in the Solvent Extraction System was slightly below
normal during the report period, with losses averaging five and twelve per
cent via the HAW and 2EU Streams, respectively. The HAW losses were
undoubtedly due to the start-ups, etc.

The cause of the continuing high 2EU loss, however, remains obscure. It
does not appear to be a function of uranium saturation in the 2D Column.
Accumlation in the Neptunium Recovery Cycle has been normal since its
transition to Phase I conditions. Numerous adjustments in 3AF flow have
been necessary to compensate for varying uranium concentrations in the
3WB Stream. ‘

Product Treatment

A. Plutonium Purification - N-Cell - R. W. Lambert

N-Cell continued to perform satisfactorily during the report period
operating the majority of the time with the sodium fluoride flow off.
By the end of the period, plutonium input to N-Cell had noticeably
declined reflecting the change back to processing regular metal.

Early in the period, it was noticed that the E-N6 mud leg was plugged
and efforts to free it were unsuccessful. Plans are to continue to
operate until the scheduled January shutdown before attempting the
necessary meintenance.

B. Neptunium Purification - S. M. Nielson

Neptunium Purification Run #8 was completed during the report period.
Phase III was started in the J-Cell Package on December 16 and by
graveyard on December 17, a total of 1942 grams was collected in
Tank Q3. Losses during the resin loading step were high due to
insufficient pretreatment of the resin column with high acid. The
resin loading step was completed and the Plutonium Scrub step started
on December 19. At the beginning of the Plutonium Scrub step, waste
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losses reached the initial feed concentration indicating that break-
through was reached Just at the end of the resin loading step. The

resin was loaded to 65 gr Np/liter of resin. On continuing the Plutonium
Scrub, waste losses dropped to normal.

The Plutonium Scrub consisting of 10 column volumes was followed with a
Fission Product Serub of 20 column volumes.

Product elution was completed on December 20 with a total of 1544 grams
recovered.

The following tables show the DF's and waste losses for Run #3:

DF's For Run #8

‘U Pu . 2r Ru
38,200 20 260 60

Losses For Run #8

Loading Step T 4
Pu Scrub T.3%
FP Scrub &

Fluoride Scrub - 12.0%
Forecut 1.0%

The high losses are attributed to the saturation of the resin column with
neptunium.

C. Uranium Silica Gel - G. A. Nicholson

The Silica Gel unit was shutdown for regeneration on December 20. Approxi-
metely 125 tons were processed since the last regeneration.

Solvent Treatment - G. Ward

The No. 1 solvent system activity has averaged 1.15 x 103 uc/gal ZrNb and

L .42 x 103 uc/gal Ru. The overall solvent loss from both systems was 1683 gals.
The TK-Rl recirculation pump was replaced on December 16 and the No. 2 solvent
system's scrub was back to a normal changeout cycle, with acid in the 20S rather
than carbonate. The No. 2 solvent system activity averaged /1 uc/gal ZrNb and
50 uc/gel Ru.

Acid Recovery and Waste Concentration - R. W. Lambert

F-Cell Acid Recqvery

During the report period, the ruthenium numbers in the AAA (TK-F3) recovered
acid fluctuated widely as a result of low sugar flow. Following to short
duration plant shutdowns, the acid recovery system was started up with the
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sugar flow to TK-F12 omitted. On each occasion, the ruthenium Jumped abruptly
reaching 3 x 105 uc/gal following the second start-up. Again on December 22,
the ruthenium activity jumped sharply following a period of about six hours
of no sugar flow while the system was being flushed to remove the sugar mold
vhich had accumulated and was plugging the flow control systems.

Following each ruthenium excursion, the activity returned to the normal
operating level of about 3 x 103 uc/gal soon after sugar flow was reesteblished.
Zirconiumeniobium levels remained near normal (~ 1.5 x 1 uc/gul) during the
entire period.

Feed Preparation - G. J. Raab

Third cuts were taken on all dissolvers before starting charging of repre-
sentative metal on December 16. The last pure non-representative metal
solution was moved forward as a block before storing metal solution dissolved
from representative metal charges. The I}3] emission slowly returned to
normal. Total emission for the period was 2.02 curies.
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II.

PUREX PROCESS PERFORMANCE SUMMARY
FROM 0000 ON 12/23/63 TO 2400 ON 12/29/63

General - G. A. Nicholson

The plant was shutdown at equilibrium on December 23 when the HAF Pump failed.
Normal processing was resumed on December o4 at a nominal 3.6 . ,
Rework of hydrolyzed sump (TK-F8) solution commenced on December 27 at a

rate of about 150 gallons per batch and proceeded intermittently during the
remainder of the report period.

Performance Data - D. C. Leyson

A. Solvent Extraction Performance by Cycles (Typical)

Gamma dF % Recycle __% Loss Np Accum.
T m i Pu T B B
First 3.8 3.9 Kolo!} .03 8.0
Final 3.2 3.6 6.5 2.9 00k 8.0
Ion Exch. 0.7 0.5 .
Overall 7.0 8.2 6.5 2.95 .008 .03 1l6.0
B. Production
1. HAP = 194.8 T
2. U Production = 194.6 T
3. Pu Production = 109 Kg
L, Np Production = <=0-
C. Overall Loss
% of
Units Total Production
2, Pu 42 Gr RISE
3. Np, F16, F18 35 Gr 8.1 2Virg. Input)
K6 30 Gr 7.0 Virg. Input)
L., Solvent 20Tk 0.16
D. Rework-
% of
Units Total Production
1. U 587 # ‘ .15
2. Pu 384 Gr .35
3. Np '
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. E. Volumes to UGS, Gal/Ton
Source GaIZTon waste Tank
OWW 178 104-A
CD 49 105-A
Iww 19 105-A
FP 87 105=-A
CW 300 109-B

F. IwW Flows
h 02 Avg ] ENO3 COnC . - 5 09 M

G. Tank Farm

Waste Tank Boil-off, Gal/Min Temp. (°C
101-A 1.8 125
102-A 0.8 89
103-A 0.2 87
104-A 2.9 125
105-A 10.7 97
106-A 5.1 90

. TII. Flowsheet - G. A. Nicholson

(1) The nitric acid concentration in the 2AF was increased by about 15 per
cent intermittently until December 27.

(2) On December 23, the 2AF-NaNOp was increased from 2.9 to 3.2 flows.

(3) On December 25, the 2DF-ferrous sulfamate was increased from 0.48 to
0.60 flows. It was reduced back to 0.48 flows on December 28.

(4) On December 24, the Neptunium Recovery Cycle was switched to Phase II
operating conditions. Transition to Phase III conditions was made on
December 25 and transition back to Phase I on December 26.

(5) On December 25, the 2EX temperature vas decreased from 50 to 48° C.

(6) On December 28, the 2AX was found to bte low because of a faulty flow
indicator. The flow was increased back to the normal six flows.

IV. Solvent Extraction - G. A. Nicholson

Solvent-extraction performence was generally excellent during the report
period. Start-up after the equilibrium shutdown was accomplished without
difficulty, with a relatively mild, brief increase in activity of the HSP
Stream. Waste losses averaged less than 0.02 per cent until start of the
hydrolyzed waste rework. The revork produced losses averaging about 0.05

‘ per cent, apparently because of over-saturation. The IBXF System continued
to be a problem, restricting flow and, therefore, production rate. The
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3WB flow has been very steady and easily controlled since a screened-suction
pump was installed, but there is a distinct flow limitation that causes some
problem vhen the Neptunium Recovery Cycle is on Phase II operation. HAF flow
control has been much improved since the HAF butt step was eliminated and,
consequently, opefational control of the HA Column is much better.

Performance of the Final Uranium Cycle has shown considerable improvement
during the report period, with product quality well within shipping limits

by the end of the week despite high ruthenium activity. The plutonium
contamination in the uranium product remained above normal, however, at

sbout six ppb. Also, for reasons not yet defined, the neptunium contamination
in the uranium product has been above normal of late. Analytical problems

are suspect (because neptunium analyses throughout the plant have been
unusual), but investigation is continuing.

Performance of the Final Plutonium Cycle has continued at an excellent level,
with the DF averaging about 4500. Losses were erratic during the first of
the week, but were improved after adjustment of the 2AX flow.

Neptunium accumulation in the Solvent-Extraction System has continued slightly
below normal, but the recovery for the year has everaged 85 per cent, vs.

less than 50 per cent the previous year. Neptunium analyses in all streams
have been rather erratic lately, indicating a possible analytical problem.
Accumulation in the "package" has continued to be excellent as has decon-
tamination during Phase II, thus easing the load on the Purification Cycle.

Product Treatment

ﬁ. Neptunium Purification -~ S. M. Nielson

The product collected fram Run #8 required six valence adjustment attempts
before specifications were met, making it necessary to add distilled water
to reduce product concentration to specifications. The product was loaded
out on December 24 .

Neptunium Purification Run #9 was started on December 25. A total of 1390
grems was transferred from the J-Cell Package to Q-Cell bringing the total
neptunium in Tank Q3 to 1552 grams. Radiation levels in the maintenance
hood were a factor of 10 high despite the fact that the ZrNb and Ru levels
were normal. The laboratory reports that there is Neptunium-239 (half life
2.35 days) in the system possibly from a green slug.

The resin loading step and ten column volumes of Plutonium Scrub were com-
pleted by December 28 and the Fission Product Scrub started. During the
Fission Product Scrub, the diaphragm in the remote head pump failed and
.was replaced. Product elution was completed on December 29 with a total
of 1544 grams neptunium collected in Tank Q6, bringing the total production
for the year to 10,464 grams. Of this year's total, 9380 grams were from
Purex and 1084 grams from Redox.

Losses and DF's for Run #9 are listed in the following tables:
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DF's For Run #9

U Pu Zrib Ru
9200 8.2 150 18

Losses For Run #9

Resin Loading Step 2.20%
~ Pu Scrub Step 6.90%
FP Scrub Step 16.61%
Forecut 8.1 9%

B. Uranium Silica Gel - G. A. Nicholson

The Silica-Gel unit was started up on December 23 and operated until
December 27 when it was shutdown for lack of feed. About 100 tons

were processed. Regeneration of the units commenced after shutdown of
processing.

Solvent Treatment -~ G. Ward

The No. 1 solvent system activity has averaged 1.00 x 103 uc/gal ZrNb and
5.75 x 103 uc/gal Ru., The overall solvent loss from both systems was
2074 gallons. It was necessary to water flush the IOF jumper twice during
this period to maintain the IOF flow rate at a 3.6 CF. The No. 2 solvent
activity averaged 4 uc/gal ZrNb and 80 uc/gal Ru.

Feed Preparation - G. J. Raab

The C-Cell silver reactor differential pressure has been building up through-
out the run period indicating a plug. The metal charged has been 124 to 150
days old, however, the average wes nearly 130 days old. The I331 emission
was 2.18 curies for the period. Silver reactors A2 and B2 are overdue for
regeneration on a ton's processed basis.









