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U N C LASS I FI ED 

I. HEAVY WATER 

GS Process 

Deposition of Iron Sulfide 

Iron is soluble in water under GS process conditions 
to the extent of about seven to eight parts per million in the 
cold towers, three parts per million itn the hot towers, ana 
less than one part per million in stripper effluent, As 
previously discussed, this variation in solubility results in 
deposition of iron sulfide in heat exchangers and in the 
stripper e 

Calculations have been made with the Dana Plant 
technical group of the expected shift in the iron solubility 
curves as the concentration of hydrogen ions, and consequently 
the concentration of sulfide ions9 is varied, Based on literature 
data for the various equilibrium constants involved, these cal- 
culations showed low pH to be associated with a less rapid 
change of iron solubility with temperature than high pHe However, 
at high pH the overall level of iron solubility is indicated to 
be reduced by a factor of about ten, Although the slope of the 
solubility curve is steeper at high pH, the absolute solubility 
of iron is so much less that the quantity coming out of solution, 
as process water passes through the system, is indicated to be 
significantly less. 

As a result of these calculations, a test was made at 
Dana by adding 150 parts per million of NaSH to the feed of one 
first stage cold tower. Iron content of the water leaving the 
tower dropped from about four parts per million (50% of satu- 
ration under standard process conditions) to about one part per 
million (presumably saturation under the modified conditions). 
Piping I s  now being installed to test NaSH addition to four first 
stage cold towers (one Dana unit). It will then be posdible to 
observe the full effect of this change on the iron content in 
the second and succeeding stages, where about eight parts per 
million is present in the cold towers under standard conditions. 

Assuming that one part per million represents satu- 
ration with NaSH present, we would expect to reduce sulfide 

4 ppm to 0.5 ppm) by a factor of about 4. 

It should be noted that Engfneering Research Laboratory 
and Chemical Department tests indicate that the addition of NaSH 
does not affect the corrosion rate. A change in sulfide ion con- 
centration affects only the solubility of the corrosion product, 
which 'tends to go into solution in the cold part of the system 

deposition in higher stage heat exchangers present decrement 
8 ppm to 4 ppm) and in the stripper system present decrement 
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U NCLASS I FI ED 

and l a t e r  t o  depos5t i n  heat exchmgers and s a i p p e r  when the 
temperature (and consequently H2S content of the water) is 
changed, This  i ron '  carrfed i n  so lu t ion  is, w i t h -  o r  without 
NaSH addi t ion,  a r e l a t i v e l y  small f r a c t i o n  of t he  corrosion 
product, most of which remains on the surfaces  where formed. 
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11. REACTOR MATERIALS 

Current Uranium Fuel Elements - 

Metal Quality 
&-+ : 

A standard procedure for conducting compression tests ];:;\ &,,a,- ? :  

L : b -  j ' , 

?p *Y;) 

on bare uranium slugs has been submitted to the Works Technical 

test as a routine check on striation inspection. 

Non-Destructive Testing 

c Department as the first step in establishing the compression 
,* *$:z: Y 

0 

Ultrasonic Scanning \ 

A unique method for reading the serial number on the 
uranium inside a canned slug has been developed by Electro- 
Circuits, Inc. of Pasadena, California with cooperation from 
du Pont men. Reading was accomplished by scanning the end of a 
canned slug with a small diameter ultrasonic beam, 
this beam reflected back out of the canned slug depends on the 
contour of the uranium beneath, and the results appear directly 
on a cathode-ray tube screen as a picture of the end of the 
uranium slug. The Fernald serial numbers stamped on the uranium 
slugs were legibly recorded on photographic film, 
inherent usefulness of this device, it is proposed to purchase a 
unit for SRP. 

The amount of 

I 

Because of the 

Argonne National Laboratory 

Forty-eight canned slugs have been examined for bond 
defects in the ANL ultrasonic test using an electrosensitive 
paper recorder. 
defects similar to the photographic picture previously obtained 
at 'ANL. The fact that the direct electrosensitive paper print 
is approximately the size of the actual slug will.simplify com- 
parison with caustic stripping results, 
sidered likely to be superior to the frost test as a means of 
determining bond defects, 

This device produced a picture of non-bonded' 

The method is con- 

X-ray Radiography 

At present, approximately 40% of production is being 
tested by end-weld radiography on a quality evaluation basis. 
End-weld radfography is also being successfully used by the 
Works Technical Department for the study of process variables; 
for example, preliminary results show that the incidence and 
size of voids decreases if, during canning, the AlSi on top 
of the cap is allowed to solidify before the slug is quenched 
completely. 

UNCLASSIFIED 



Aluminum-lithium billets are being radiographed in Building 
320-M to determine the soundness of the cast metal, 
quality has improved considerably; in most cases piping is shallow 
and porosity is confined to the outer one-half inch of the billet 
except under the asbestos layer used for a hot-top. 

Billet 

Cyclograph 

Caustic stripping was performed on 250 canned uranium 
slugs to obtain a correlation of cyclograph readings with can 
wall thickness. Although the results obtained were scattered, a 
trend was observed, ioeo, a higher cyclograph reading usually 
corresponded to a thicker can wall, The spread of results shown 
by caustic stripping confirms the ,conclusion reached. by machine 
stripping methods; namely, that the coil-type cyclograph cannot 
Invariably distinguish deep local wall pene-txations from minor 
uniform wall thinning. When used as a production test, the 
present cyclograph either rejects too many ''good" slugs, or accepts 
too many ''bad" slugs to be a completely acceptable test device, 
However, when used in conjunction with the probe-type detector 
being developed, the cyclograph is expected to make a satisfactory 
separation of "good" and "bad" slugs . 

New Fuel Element Development . .- 

SRL Metallurgical Development Facilities 

Agreement has been reached on safety equipment for all 
development areas of the metallurgical development laboratory, so 
that its operation should be possible within three weeks after it 
is turned over to the Technical Division. 

Run-in tests of all installed- dtevelopment equipment, 
except the salt heating bath, have been satisfactorily completed, 
The alloy steel pot of the latter item cracked during heating and 
must be repaired or replaced. Up to six weeks may be required if 
replacement is necessary, 

A temporary metallography laboratory is being set up in 

Completed layout drawings for the metallurgy extension 

the welding area. All required equipment is available. 

!(Part I11 - Building 773-A) have been submitted by the Design 
-Division for approval. 
.of equipment, except for the large hydraulic press, have been 
drawn up. Contacts have been made with several commercial firms 
using such presses to determine press requirements for the bond- 
ing operation. 

Design speelficatfons for all major items 

Bonding 

I '  Battelle has made a long step forward in the process for 
AlSi dip-coating uranium, by etching the uranium with HF and adding 
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a little sodium to the AlSi, The new coatings withstand severe 
bend tests without l o s s  of adherence; in fact, it is the low 
ductility of cast AlSi rather than the bond layer that causes 
failure, Corrosion tests show that these coatings resist ex-. 
tensive penetration by boiling water for several hundred hours. 
Test authorizations have been initiated for the development of 
this process on a larger scale at the Savannah River Laboratory. 
Following unsuccessful attempts to carry out bonding research 
in 4-inch diameter pot furnaces, a decision was reached that thi 
dipping research would have to be done in production size can- 
ning furnaces. 
being obtained. 
satisfactory because of lack of temperature control and inade- 
quate heating. i 

Presauye bonding studies at Battelle indicate that a 
satisfactory bond between uranium and aluminum can be obtained 
with a Nf-Zn barrier layer. 
quired.. Work is in progress on this and other systems to develop 
a bonding process requiring a lower pressure, 

diameter have been extruded at MIT; plans are being developed for 
producing larger size tubes for reactor tests, 

Approval to use spare production furnaces is 
Dipping experiments in the small pots were un- 

i 

At least 12,000 psi pressure is re- 
I 

Experimental aluminum-clad Al-U alloy tubes of small ? 

Powder Metallurgy Research 

The contract between Sylvanfa and NYOO has been authorized 
for the development of powder metallurgy techniques applied to 
plate-type fuel elements. Sylvania expects staffing and procure- ' 

ment arrangements to be complete during April and will begin in- 
tensive investigations at this tSme, 
avaflable equipment indicate that the problem of removing gases 
from the pressed powder may be serious, 
this are being studied. 
studies (18 8 g/cc) - are encouraging e 

being 1-nvestigated. 
for test in the near future. 

Preliminary experiments with 

Various ways to overcome 
The densities obtafned in these early 

Internal plating of rectangular tubes with nic.ke1 'is 
Samples will be submitted by various vendors 

Sheathing and Welding 

Extrusion dies for the B-type process tube for ribbed 
plates should be ready for trial at ALCOA in early April, 
of %-slotted alternate process tube for ribless plates is complete, 
and drawings that will allow ALCOA to begin work on extrusion dies 
for this shape should be avaf-fable by April 16, 

the development of ultrasonic soldering techniques for fixing ribs 
on assembled fuel plates, This work will begin immediately, As 

Design 

The Aero Products Co. has accepted a purchase order for 



I 

part of this development, Battelle has fabricated a series of 
solder samples for corrosion tests prior to the final selection 
of a suitable solder for the Aero Products! work. Arrangements 
for the corrosion tests are being made with the ANL. 

Alloy Development 

Corrosion tests of the, zirconium-uranium alloy are 
Results have shown that corrosion resistance is continuing. 

excellent at 8ooc for all' test conditions (distilled water satu- 
rated with oxygen, air, nitrogen, o r  hydrogen). 
ty attack 5 s  lost in nitrogen and hydrogen saturated water after 
2s weeks and 24 hours, respectsvely, Tests are being undertaken 
to determine the oxygen concentration required to overcome the 
deleterious effect of hydrogen., 

At 100°C resistance 

Enriched Reactor Loading 

Tentative decisions were made during the past month on 
fuel and target components required for the initial loading of the 
proposed enriched reactor. 

alloy approximately 1,O in. in diameter byz6 in, long, 
variation of uranium content should be w i t h n 3 $  of the average 
composition. 
Ridge by a casting process and delivered to SRP ready for canning. 
The slugs will then be canned in an aluminum jacket by a die-sizing 
process (unbonded) similar to that now used for the Li-A1 alloy. 
In order to maintain the same final diameter of the canned fuel 
slugs, 1.080 in., cans of a slightly larger diameter will be re- 
quired since they will be reduced in diameter by the die-sizing 
operation. 

tween 33 and 9 weight percent lithium, app-roximatelg 0,8 in. in 
diameter by 10 in. long. 
components now used for control rods, foe., slugs will be canned 
-initially by a die-sizing process, the canned slugs then being 
placed in an aluminum raincoat which is subsequently swaged to an 

Maintaining a diameter of 0-8, in. for the bare 
slugs is contingent on satisfactory production of a lfthium- 
aluminum alloy of the proper concentration to meet physics re- 
quirements. 
of 7 percent or more, a Test Authorization was prepared to cover 
work involved in casting and determining fabrication characteristics 
of alloy of approximately 5, 7, and 9 percent. Full-sized melts 
w i l l  be cast and extruded. 

Fuel slugs will be a %weight. percent U-235-aluminum 
The total 

It is expected that these slugs will be made at Oak 

Target slugs will be an'aluminum-lithium alloy, of be- 

They will be canned using the same basic 

I O.D. of 0.940 in. 

On preliminary evidence that it might be of.the order 

Thorium Irradiation Test 

Approximately 200 slugs were put through the complete 
double canning process and are awaiting final inspection before 
release to Hanford for irradiation test, 
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111. REACTOR TECHNOLOGY 

Tritium Production 

Further consideration of an enriched loading of the "L" 
Reactor led to a decision to direct the initial work toward an 
"unstriped" loading, 'in which each quatrefoil would contain three 
columns of enriched uranium-aluminum alloy slugs plus one column 
of lithium-aluminum alloy. (A "striped" loadilng is one in which 
each column contains alternating fuel and producer slugs,) 
factors that influenced this decision are the following: 

The 

a. Experimental work at CMX and N Y X  has indicated 
that coolant velocities as high as 35 fps appear 
feasible. Such velocities can be approache& in an 
"unstriped" loading because practicalfy a11 of the 
water that is sent through the four tubes of the 
quatrefoil in a normal load would be sent through 
only three tubes in the "mstriped" case. The re- 
sulting improvement in heat transfer coefficient 
permits increase in power output that compensates 
for the l o s s  in heat transfer surface. 

b. Hanford found that lithium-aluminum alloy slugs 
failed more frequently (13 in 10,000 
aluminum alloy slugs (none in ~ 0 , 0 0 0  1 
fore desirable to load the two kinds of slugs in 
separate channels so that failure of a lithfum slug 
will not block a fuel charnel. Failures of lithium 
slugs can be reduced further if the slugs can be 
enclosed in a "raincoat" similar to that used on 

than uranium- 
It is there- 

1 I the present control rods. 

c. It is hoped that means can be developed for dis- 
charging lithium alloy independently of the fuel. 
This may require some modificat9on of &-tube design 
and some alteration of the &-cranes; however3 the 
ability to discharge irradiated lithium as required 
by the separations area opens the way to a signifi- 
cant improvement of delivery schedules, 

Because an iFdependently removable lithfum alloy assembly 
would have to be smaller in diameter than the standard one-inch 
slugs, such an assembly may have to be made with alloys having a 
lithium concentration'higher than the standard 3.5s0 As mentioned 
in the Reactor Materials section of this report, the plant has 
undertaken to experiment with the production and fabrication of 
higher alloys, and some of these are expected to be delivered to 
Argonne for test within the month. 

Physics measurements on enriched lattices are expected 
to begin in the ZPR-I1 at Argome early in April. 



A scope of work for the enriched loading of the "L" 
Reactor has been turned over to the Process Section. 

Intermittently chlorinated raw river water still is 

The heat exchangers have operated with this type 

Present plans are to continue the test in- 

gfving excellent performance in the CMX Griscom-Russell heat 
exchangers. 
of water for two months (no cleaning treatment) without de- 
tectable fouling. 
deffnitely, cleaning the heat exchangers only if fouling becomes 
apparent. 

Two more attempts to remove silt deposits from the 

In each experiment a f"ourp-hour treatment at 89-900c 
Andale heat exchangers with 100 ppm oxalic acid have been suc- 
cessful, 
sufficed f o r  almost complete removal of silt that had been de- 
posited by unsettled, unheated, raw water at a reduced velocity 
(1.0 fps): .S91t still has not been.detected in the FosteSWheeler 
heat exchangers, which have been cooled for 2 months with settled 
raw water at 1.0 fps (design velocity z 3.1 f p s ) .  
exchangers will be inspected for silt at the conclusion of the 
test early in April. 

The cold heat 

The single effect, pot-type evaporator being used to 
purify CMX process water is still yielding a ma4n stream with a 
specific resistance of ,about 0.5 megohm; no improvement in 
equilibrium water quality was noted after placing the system 
under,, an inert gas blanket, 
which factor is limiting the purification: entrainment, or the 
presence of volatile matter. 

Efforts are being made to determine 

At the request of Works Technical, CMX will participate 
in the continuation of a mechanical seal evaluation program that 
heretofore has been conducted at Byron Jackson Company. 
rations are being made for the installation of full scale seal 
test equipment being shipped from Byron Jackson. As a com- 
pletely separate phase of the process pump seal program, consider- 
ation is being given to new types of seal design; the objective 
is to prolong seal life. The first new design to be studied is 
one in which one of the seal faces is oval. A potential advantage 
of this design is that it provides a means for cooling the entire 
seal bearsng surface. 

Slug Failure Detection 

Experiments recently conducted at Hanford, in which a 
slug failure was simulated by injecting irradiated uranium oxide 
into the effluent water stream, confirmed previous calculations 
that the Savannah River gamma ray monitors should detect a slug 
failure when less than one gram of uranium has been ejected from 
the slug into the D 0 stream. The detection method may be sig- 

Prepa- 

nfficantly better t E an mentioned above, since no correction was 
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taken for the Fact that the uranium oxide had been out of the 
reactor almost two hours before it was injected into the water 
stream. 

Other items of importance to SRP learned from these 
tests include: 

a) The previous accumulation of activity other than fission 
products on the filter does not seriously impair the efficiency 
of the detectors. 

b) After each slug failure the filter and both housings 
should be replaced because the oxide clings to the housings as 
well as to the filter. 

c) 
radioactive uranium oxide which reach it. 

The filter material retains the small particles of 

d) The detectors work satisfactorily iln the presence of the 
activity existing in thewater at Hanford. 
even less background activity will be encountered in the gamma 
energy range monitored at, Savannah River because of the high 
purity moderator used. 

It is expected that 

New Fuel Elements 

Preliminary arrangements have been made with Phillips 
Petroleum Company personnel for the irradiation in the Materials 
Testing Reactor is Idaho of short sections (18") of flat plate 
fuel elements made of natural uranilum clad with aluminum. The 
high flux in the MTR is expected to permit test3ng of these fuel 
elements at specific power outputs considerably greater than 
could be attained in the SRP reactors loaded with slug fuel 
elements. 

"C '' React or 

determine requirements with the 14-in. radial refl-ector using 
either flat plate or concentric tubular fuel elements. 
nine safety rods are required for the C-Pile as compared with 
sixty-six safety rods in R. 

The safety rod system for the C-Pile was evaluated to 

Seventy- 
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I V .  SEPARATIONS TECHNOLOGY 

Purex Process Studies 

Experimental work at Burnside Laboratory on the spon- 
taneous reaction of uranyl nitrate - nitric acid solutions with 
tributyl phosphate has been completed, 
transferred to the Savannah River Laboratory. 

observations concerning the TNX evaporator incident and the 
experimental work supporting an explanation. 

The equipment is to be 

A report is being wrftten summarfzing the facts and 

221 Building Equipment 

Five 75 -gpm and seven 25 -gpm sample production jets 

Changes to insure a close reproduction of 

have performed satisfactorily in the prescribed water tests, 
The complementary tests on these jets with organic will be com- 
pleted by Appil 1. 
plant facilities in the transfer station and the 21 jet mock-up 
have progressed far enough so that tegts can start the first 
week in April. 

Enriched Fuel Handling 

Criticality studies indicate that the followi 
criteria must be followed when handling 1 x 6 inch 5% U 
slugs from an enriched reactor. 

(1) For shipping new slugs, the maximum number per box 
should be 160. 
ing d-ensity should not exceed 8 slugs per cubic foot, Thls  is 
best accomplished by storing the slugs in a small box (2 in. edge 
to edge spacings) surrounded by a bird cage to give the proper 
average metal density. 

(2) 
contain a maximum of 160 slugs. 
should be placed at a minimum distance of 1 ft. (edge to edge) 
from other buckets. These criteria apply to a two-dimensional 
array of buckets. 

general 355 

If more than one box is handled, the average load- 

The buckets for handling irradiated slugs should 
If stored under water the buckets 

Analytical Development 

to analyze for other than the normal range of uranium isatopes. 
Because of cross-contamination (memory), a given mass spectrometer 
is ordinarily limited to one range. Preliminary information has 
been obtained on a direct reading emission spectrometer designed 
for uranium isotopic analysis. 
and may be capable of the necessary precision. 

With enriched reactor loading the laboratories may have 

It would not be subject to memory 
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Savannah Separations Pilot Plant 

The new evaporator, a replacement for the one damaged in 
the TNX incident, has been received from the manufacturer, The 
new installation will be located in a barricaded area on the 
east side of Building 6784 ,  and is scheduled for completion by 
April 15, 19530 

Additional laboratory tests have been conducted to 
define the conditions necessary to produce a sapfd exothermic 
reaction similar to that whtch occurred in the TNX evaporator, 
The data indicate that uranyl nitrate solutions containing tributyl 
phosphate (TBP) as a separate phase give strongly exothermic 
reactions when heated. a-bove 140°@ The vigosousnesp of the re- 
actf-m appears to be a function of the amount of TBP present, This 
program will continue to receive active attention. 

stage plant-scale mixer-settler to study the hydraulics of the 
carbon tetrachloride - TBP system., The data indfcate that the 
carbon tetrachloride - TBP system is hydraulically operable in 
the semiworks mixer-settler at capzcfties. comparable to those 
previously estab’lished for the Amsco - Tl3P sys%em, The throughput 
in the existing mlxer-settler wfth either system is limited by the 
pressure drop through the mixer-settler unit, The contactor hy- 
draulics of TBP - Ultrasene systems are being determined. Data 
for non-uranium runs with Ultrasene at 75% and lo@ throughputs 
indicate that hydraulic properties are similar to those obtained 
wfth the Amsco - TBP system. 

operating characteristics of the redesigned centrifuge bowl and 
the plant-type spray nozzles. 
the following: 

A series of non-uranium runs was made in the three 

Non-uranium head-end runs were made to determine the 

The results of these suns show 

1. -The use of this centrifuge bowl, which contains 
additional holes per baffle, gave no significant 
change in the distributfon of the cake. 

bottom compartment because of the misalignment of the 
nozzle openings. The result indicates that precision 
machining is essential for proper operation. 

2. The initial cake was not completely-removed from the 

..Piping changes on the solvent rec0very’decanter;the 
transfer jet testing equipment, and the rate Jet mock-up are 
scheduled for completion by the first week in April, 
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Oak Ridge National Laboratory. 

Laboratory Section 

As a result of recent observations at KAPL and OWL 
that reduction of Pu (IV) by hydroxylamine was incomplete in the 
stripping contactor of the second plutonium cycle, some further 
experimental work has been done and the conditions that may exist 
in the 2Bicontactor at the plant with the proposed SRP flowsheet 
have been’ re-examined. Reduction w$th hgdroxylamine is reapid at 
nitric acid concentrations up to 0,66 N, but, with increasing 
acidity, reduction is sftowed drasticaliy. It should be satis- 
factory at the flowsheet acidity: The most likely explanation 
for occasional incomplete reduction is considered to be that 
nitrous acid may extract from the second cycle feed into the 
organic product stream from the first contactor in sufficient 
quantity to subsequently destroy all hydroxylamine introduced 
into the second contactor. It is believed that air oxidation of 
nitrite may have prevented this effect f-rom appearing more often 
than it has. If this.is true, it has been suggested that an air 
sparge should be effective in oxidizing excess nitrite in the 
feed. A second suggested method of controlling nitrite concen- 
tration in the feed has been to use an electrode to detect the 
first excess. 

Several types of adsorbents have been tested for %heir 
effectiveness in removing activity from first cycle process sol- 
vent. Adsorption alumina was found to be the best and, from 
batch contacts, yielded gross decontamination factors that were 
twice as great as those of Fullers Earth which was the next best 
adsorbent. Decontamination through a bed of alumina was superior 
to batch contacti-ng and gave Instantaneous gross beta and gTrnma 
decontamination factors ranging from 50 at three to five volumes 
of solvent per volume of bed to 3 at one hundred volumes of sol- 
vent pep volume of bed, Ruthenium, zflsconi~~in and niobium yere 
all well adsorbed, but iodine was poorly adsorbed. Oxalic acid 
followed by methyl alcohol removed 95$ of adsorbed activity from 
alumina. 

K-25 Developments 

Considerable progress has been made at K-25 on methods 
of producing more reactive uranium trioxide hydrates. 
simple process involving agitation of a slurry of the oxide under 
controlled temperature conditions, centrifugation, and drying, a 
hydrate has been produced which can be reduced and subsequently 
hydrofluorinated each in the order of one minute. The possibility 
of eliminating the vibrating trays in the production of the tetra- 
fluoride is visualized. Within two months K-25 expect to be in 
a position to hydrate all incoming oxide before conversion to 
UF4. 

By a 
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The seconc batch of ORNL Purex uranium to be denitrated 
at Harshaw showed poor reactivity on conversion to Tm4 at K-25 
for reasons that are not understood; this was of sl3.ght concern - 
to K-25 personnel since this batch of oxide had not been hydrated. 
Plans are being made to have the remaining batch of' OWL Purex 
product denitrated at Harshaw and hydrated at K-25 before final 
evaluation, 

Knolls Atomic Power Laboratory 
v 

Purex Program 

Semiworks Purex runs using 90-100- day cooled 450-500 MWD 
per ton. Hanford irradiated metal have demonstrated that product 
streams meeting specification requirements are obtained by the 
low scavenger procedure followed by two solvent extraction cycles. 
The reduced quantity of scavenger as currently used in the semi- 
works should permit satisfactory plan% processing at full pro- 
duction rate with a single centrifuge. 

The low acid first cycle solvent extraction process, 
which produces only half as much radioactive liquid waste as 
the standard first cycle process, has repeatedly demonstrated 
satisfactory decontamination of plutonium from the limiting 
fission activities - niobium and zirconium. Although slightly 
inferior to the standard process with respect to decontamination 
of uranium and removal of ruthenium, the 1ow.acid flowsheet has 
consistently met specification requipements when followed by the 
normal second cycle. 

Second cycle plutonium solvent extractfon runs have 
been terminated following adequate demonstration that the KAPL 
No, 6 flowsheet adopted for plant start-up produces satis$actory 
decontamination from fission products and UX. 

Effort is being' concentrated on semiworks development 
of a two-column ion exchange method for coupling the first cycle 
solvent extraction product directly to the plutonium button line. 
If successful in supplanting the second plutonium extraction 
cycle, the ion exchange process would eliminate half of the 
standard low activity l3quid waste, The four semiworks ion ex- 
change runs completed to date indicate that all fission products 
except rare earths are adequately removed. 
rare earth beta and-gmma activities are satisfaetorilg removed 
by the subsequent peroxide precipitatfon, their presence in the 
B line feed would possibly require increased shielding and remote +'. 
operation. 

flowsheet is continuing. This process is designed to eliminate 
the need for evaporating an acidic uranium stream between cycles 
and to reduce the amount of acidic low activity waste, Several 

Although the remaining 

(/ Laboratory study of thep-gecond cycle uranium 
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small scale runs indicate that uranium'loss is low and that-de- 
contamination is suitable. Additional laboratory work is in 
progress to provide further background information. Hot semi- 
works.evaluation is scheduled to start during April, 

Two semiworks r m s  employing Ultrasene -as the solvent 
extraction diluent have resulted in satisfactory-product decon- 
tamination. Supplementing previous data, it has been established 
that the open cup flash point of Ulkrasene is 1800~ and that the 
average open cup flash point of process solvent mixtures usirig 
Ultrasene is 1950F3 representing a 25O advantage over solvents 
containing the previous diluent, Amsco 123-15. 

Tritium Program 

Gasket and Valve Materials 

The current study of the effect of tritium on 
various polymers and fluorinated plastics is aimed at the 
development of closure materials with increased service life. 
Experience at Hanford with Skinner valves utilizing a Buna-N 
base rubber demonstrated that replacement of the stems was re- 
quired monthly because of the seat leakage resulting from harden- 
ing of the rubber. It is believed that hardening fs due t o  in- 
creased cross linkage, 

1. Elastomers - Current results of hardness' tests 
on the specially compounded samples of natural rubber3 GRS, 
Neoprene, Buna-N and chlorosulphonated polythene (Hypalon) under 
test in tritium indicate that all of these materials are more 
satisfactory than the Hanford Bma-N which changed in Shore hard- 
ness from 65 to 96 in thfrty days. These test rubber,samples 
changed -om a durometer of 60 to 66 in forty-five days, and the 
hardness of the Hypalon blend increased from 70 to 73. Although 
final results will not be avaslable for several, months, it appears 
that it will be possible to select a satisfactory rubber for static 
seals from among the present candidates. 

I 2. Plastics - Two samples of.Teflon are being ex- 
posed to tritium to evaluate dimensional stability. One of 
several samples previously exposed showed some evidence of shrink- 
age. Experience,in normal industrial use is that such shrinkage 
may occur as a result of re-orientatfon and stress relieving. 

Palladium Poisons 

Poisoning of palladium previously ascribed to 
H C 1  has now been traced to experimental difficulties. From an 
investigation of the effect of SiF4 in palladium at 4000-600*~, 
it has been concluded that there is no poisoning problem with 
this gas. 
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Diffusion Studies 

Current laboratory work is dfrected toward- a high- 
spot measurement of the sepa-ratlon factor of hydrogen and tritium 
as a function of temperature f o r  the diffusion of the mixed gases 
through a palladium barrier. Future laboratory work will be con- 
cerned with the determination of the solubility of tritium in 
palladlum. 
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V e INSTRUMENT DEVELOPMENT 

Savannah River Laboratory 

H2S Detectors 

An instrument is being constructed to measure the 
color change in a tape impregnaked with lead acetate and 
glycerol after exposure to H2S.  A study of methods of detecting 
H2S indicates that this technique should be capable of actuating 
an alarm system in less than 1 minute for concentrations of 
10 ppm by volume. 

A trip was made to ERL to inspect an experimental 
H2S analyzer which operates i n  the ultraviolet range. ERL has 
demonstrated a small, line-operated detector with a full" scale 
of 50 ppm. Component parts have been ordered for work in this 
region of the spectrum. 

Dimple Water Monitor 

Radiation detection circuits for use with the 200 Area 
dfmple water monitor have been completed and the assembled in- 
strument run in. The current circuits will divert th wa-ter 
flow 9-1/2 minutes after an actfvity level of 4 x lo-fo curie/cc 
is reached. 
of uranyl nitrate. 
double this sensitivity. . 

This calibration is based on a known concentration 
Components on order are expected to about 
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VI, TECHNICAL PERSONNEL DISTRIBUTION . MONTH'S END 

. Argonne National Laboratory . . . . . . . .  42 
Knolls Atomic Power Laboratory . . . . . .  16 
Oak Ridge National Laboratory . . . . . . .  12 
Hanford Works . . . . . . . . . . . . . . .  1 
Los Alamos Scientific Laboratory . . . . .  1 
University of California . Radiation 

Laboratory . . . . . . . . . . . . . . .  2' 
Fernald Liaison Office . . . . . . . . . .  1 
Savannah River Laboratory . . . . . . . . .  91 

Administrative . . . . . . .  11 
Engineers . . . . . . . . . .  34 
Chemists . . . . . . . . . .  11 
Physicists . . . . . . . . .  19 
Metallurgists . . . . . . . .  8 

8 TIS . . . . . . . . . . . .  

...... 
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1 -  
2,3,4,5 - 

6 9 7 3  - 
9,10 - 

11 - 
12 - 
13 - 
14 - 
15 - 
16 - 
17 - 
18 - 
19 7 

20,21,22,23, 24 - 
25 - 

26,27,28 - 
29 - 
30 - 
31 - 
32 - 
33 - 
34 - 
35 - 
36 - 
37 - 
38 - 
39 - 
40 - 

.. 
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Harvey Brooks - Harvard Univ, - Section 111 

111 J. A .  Wheeler - Princeton - 
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