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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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[PITCHBLENDE PROCESSING DEVELOPMENT]
(PRELIMINARY TESTS ON OLIVER FILTER,
BATCHES S—104 INCLUSIVE

By C. F. Ritchie

INTRODUCTION

The writer’s experience with the filtration of the residues from the
digestion of AAA ores began about the time that the so-called No, 3 proc-
ess was inaugurated in the pilot plant., This consisted of adding nitric
acid to the ore slurry, followed by the addition of barium nitrate solution,
then sufficient sulfuric acid to precipitate (theoretically) the added bar-
ium and the lead content of the ore, (Note: In Batch S the barium was
added as BaCOq with the ore slurry.)

At the time, the experimental Oliver filter was being employed for
separating the solids from the digestion liquor, and this machine was
employed in all of the tests described in this memo. Later, the filtration
work was transferred to the experimental Feinc filter (see subsequent
memo on that work.)

All work reported in this memo was done on ore lot (P-29961-LA.)

OUTLINE OF TESTS

The subject matter of this report may be divided into three phases,
viz:

1. Filtration tests of sludge at low temperatures (140-160°F) —
necessitated by limitations of the then available filtration media, (Tests
S, T, U.)

2. Filtration tests at higher temperatures (190-210°F) —using high
temperature, acid resisting fabrics. (Tests V-Z incl.)
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3. Filtration tests on an altered residue, also at high temperatures.
The change of character of the residue was brought about by altering the
processing steps, so that the ore was added to the acid, instead of the
opposite procedure.

DISCUSSION

11. Iwaowi Temperature Filtration o

At the time, the only suitable acid-resisting filter medium available
was the common variety of Vinyon filter cloth, which cannot be used at
temperatures above about 160°F—over that temperature, partial plas-
ticity and profound shrinkage sets in.

In reporting these early tests, facts pertaining to the nature of the
cakes, their acceptance of wash water, etc., are of greater interest than
quantitative data.

The outstanding characteristic of the filter cakes produced in runs
S, T, and U was the “softness” of said cakes. Attempts to apply wash
water to the filter resulted in pronounced channeling or erosion of the
cake—a slight excess of water easily sluiced the cake from the drum.
Somewhat better results were obtained when “drag cloths” were in-
stalled to spread the water, but these smeared the cake badly, and did
not stop the erosion entirely.

For the benefit of the record, it should be stated here that these
sludges or residues were by no means unfilterable., On the contrary,
cakes of 5 to %, inch thickness were formed in about two minutes of
submergence at 20” — 24” vacuum, and in one instance, at least, (Batch U)
the projected time for the filtration was well within the time allowable;
namely, 200 minutes.

The cakes were, however, almost unwashable (within times allow-
able) for the reasons already noted. This fact was obvious from a
visual inspection of the cake being discharged from the machine. From
14 to % of the depth of the cake was still strongly colored by the en-
trained liquor, even when maximum quantities of wash water had been
applied. ‘

|2. High Temperature Filtration

Between August 3 and August 6, 1945, several changes were made
to the Oliver filter setup. A group of six mail-volume sprays (0.07 gpm
each) were mounted over the filter drum on long flexible copper tubes.
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These were placed so that their distances from the cake could be easily
and quickly changed, and also so that their relative peripheral spacing
could be altered. Each was fitted with a separate cock,~—any number
could be employed.

Also, there was obtained at this time a new Vinyon fabric, known
as the “N” grade, capable of withstanding not only the acids involved,
but also boiling temperatures. In tests, V, W & X, a very heavy tightly
woven fabric called Vinyon 101N was used to dress the filter.

Means were installed to keep the contents of the filter bowl at
190—-210°F, and run V performed. The resulting cake showed consider-
able improvement over the previous cakes formed at lower-temperature.
Either by virtue of the improved cake or the new sprays (or both), the
cake appeared to accept water better. It could be kept pretty well flooded
with a considerably lessened tendency toward erosion, Despite this,
visual inspection showed that nothing approaching complete washing was
being obtained, and this was, of course, substantiated by later analyses.
The best cake picked from the Oliver filter in test V showed almost 10%
X, dry basis.

Rate of filtration was quite acceptable; the 77 gallon batch containing
150 pounds of X filtered in a projected time of 100 minutes. Note: The
pilot filter is to the proposed plant filter as the 150 pound X batch is to
the proposed plant batch, and the “safe” time allowed for filtration in
the proposed plant schedule is 200 minutes.

It should be noted here for the benefit of the record, if nothing else,
that these high temperature “free filtering” cakes exhibited a marked
tendency toward cracking. Also it was noted that the cakes that cracked
the most showed the best filtration characteristics.

Fortunately, it was found that the cracks could be sealed quite ef-
fectively by the application of the wash water. In this respect, the soft
or erosive nature of the cake was of positive value, as it enabled us to
sluice enough solid matter from the surface of the cake into the cracks
to permit further filtration and washing., On the other hand, this oper-
ation always comprised a compromise between the application of too
little wash water, resulting in profound cake cracking, and too much
wash water, resulting in profound erosion. Any suggestion that these
cakes be filtered and “sucked dry” (without washing) was out of the
question because of this cracking tendency. Note: The latter might con-
stitute a possible means of operation when combined with a sufficiently
generous repulping operation.
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Test W was a duplication of test V. However, the time (262 minutes)
required to filter the batch was over twice that encountered in batch V.,
That this was due to blinding of the heavy 101N Vinyon cloth could be
readily seen by the “spotty” nature of the cake on the various areas of
the panel sections.

The average cake thickness was, of course, considerably less in
test W than in test V, and as a result, somewhat better washing was en-
countered. The 7.3% X, dry basis, exhibited by the cake from test W is
the best yet found,

The 248 pounds of wet gelatinous cake collected from the first fil-
tration (but not including the “heal” from the Oliver bowl) was repulped
in 19 gallons of water, and the resulting 40 gallons of slurry again fil-
tered. The drum was operated at the same rate in both filtrations—6
minutes per revolution, To further study the matter of cloth blinding,
the filtration was stopped during the run and the fabric thoroughly
scrubbed. Cake thickness increased appreciably following said cleansing,
but blinding had set in again before the run was completed.

Again, largely due to the slow filtration rate (thin cake) the washing
of the repulp cake was the best yet encountered. Said cake contained
only 4.4% X, dry basis, It might, under perfect conditions, have been
washed as low as 1,4% X. In other words, soluble X to the extent of 3.0%,
dry basis, could still have been washed out. This is decidedly not good
operation.

Before making test X, the heavy 101N Vinyon cover was removed,
washed and replaced. At the same drum speed employed in the prior
test (6 m.p.r.), the filtration rate was not very different, considering
the greater volume of this latter batch. (Some one was apparently
“heavy-handed” with the water hose.) Washing was poorer than obtained
on the previous run. The data sheet said “Some blinding; cake washed
off.”

At this point, or even before, it had become obvious that the matter
of cloth blinding was most critical. In fact, unless some means were
found to circumvent it, the commercial operation of the process was
doomed to failure. Microscopic examination of the 101N Vinyon showed
it to be composed of large cords (fibro bundles) closely woven, forming
rather deep pockets in which the slime could easily lodge. Increased
air pressure on the filter discharge (1.5 lb. while blowing) failed to
effect a cure. Back washing or even continual brushing seemed out of
the question.
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In searching for a better weave, a piece of Vinyon 119N was finally
obtained. This is a medium weight cloth of the same high temperature
acid resisting fiber. It has a much smoother surface finish (microscopi-
cally) and it was hoped that it might be the answer to the dilemma.

Accordingly, for test Y, the Oliver was dressed with this new cloth.
The filtration appeared fairly satisfactory, although subsequent analyses
showed no further improvement in washing efficiency, either upon first
filtration or upon repulp. Incidentally, at this point, the practice or re-
pulping in dilute (1%-2%) nitric acid was inaugurated.

In test Z, the drum speed was reduced somewhat to allow more time
for washing, as the previous test had shown this new setup capable of
filtering the batch well within the allowable 200 minutes. At said lower
speed, a fairly well washed first cake was obtained, —3.2% X.

Upon repulp the X content was further reduced to 1.6%, which is the
best recorded result to date. However, it will be noted that, even at the
high drum speed of 3 minutes per revolution, an excessive filtration
time was again encountered. This again indicated cloth blinding.

3. Changing the Charactf{ of the Residue

To this point, considerable progress had been made. Use of higher
filtration temperatures and the selection of a more suitable cover had
resulted in improved filtration behavior. Despite this, it was apparent
that the problem of cover blinding was still with us. Notwithstanding the
better surface of the 119N fabric, severe blinding was again encountered
upon the fourth use of the new fabric.

Likewise, while considerable improvement had been made in the
quality and washability of the cake, there was still much to be desired.
While the high-temperature cake accepted wash water better, a wash
approaching perfection was seldom achieved, even with a clean free-
filtering cover. Furthermore, a point not shown by the unadorned data
sheets: Even this improved high temperature cake was far from fool-
proof. In other words, it was a soft, gelatinous cake, which could be
easily eroded and washed off the drum by the application of excessive
quantities of water. With the urgency for complete washing which exists,
this is an unhappy feature to translate into full scale usage.

With those facts in mind, it was decided to conduct a series of ex-
periments to the end of altering the nature of the precipitate, specifi-
cally, to try to eliminate its bulky, gelatinous characteristics. Appar-
ently, much of the silicious matter of AAA ore is reprecipitated during

SIALY
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the digestion as silicic acid. In past practice a pronounced thickening
of the slurry was invariably noted as the latter part of the nitric acid
charge was added to the slurry of ground ore and water.

It was postulated that the addition of the ore to nitric acid should
result in a denser form of precipitated silicic acid. A denser cake
should hold less X values, purely by virtue of mechanical entrainment,
it should be more amenable to the application of water, and it might
possibly wash better and cling to the cloth less.

With these desiderata in mind, tests 101-103 were made, adding the
ore to the nitric acid. Upon completion of the digestion, entire freedom
from the thickening phenomenon was apparent.

To show conclusively that the reduced bulk of the precipitate, and
of the filter cake, were the results of procedural changes, rather than
of some change in the ore, batch 104 was made up as a duplicate of
batches Y and Z, As expected, the gelatinous bulky cake of prior prac-
tice resulted.

As just indicated, cakes formed on the filter in tests 101-103 in-
clusive were much less bulky and much more amenable to the mechan-
ical application of wash water than cakes of prior practice. Visually,
the cakes, even from the first (digestion) filtration, were well washed.
All data sheets stated that the color of the liquor was well displaced.
Because of poor manipulation of the 100 cc samples, poor laboratory
results, or “reversion” peculiarities, a rigorous comparison of the
washing efficiency (analytically) is impossible. If we can take the “in-
soluble X” value of 5.1% (step 5) of test 101 as gospel, the washing upon
first filtration was complete in this test. Also, in test 102, we find that
the first filtration cake had only 0.9% X, against a base of 0.4%. Just
why the 100 cc samples of the repulp showed 2.6% X with a washed re-
pulp cake of 2.5% X can only be explained by poor sampling, bad analyses
or reversion. The latter is entirely possible. It is the moreso when it
is remembered that this experimental Oliver “spit-back” an awful lot
of strong liquor with the discharge cake. (Cake samples, for record,
avoided this spit-back.)

Despite the fact that the new type precipitate behaved much better
than the former gelatinous precipitate (a fact more apparent from ob-
servation than from recorded results) the rate of filtration still left
considerable to be desired. Not one of these digestion slurries filtered
within the allotted 200 minutes.
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It was the firm belief of those in charge of operations that this cake
should filter at a reasonable rate. Failure to do so was believed to lie
solely in the phenomenon already discussed at considerable length: cloth
blinding. So, rather than pursue that problem further in connection with
the Oliver filter (time was short) it was decided to transfer the test work’
to the Feinc filter.

The Feinc filter had previously been ruled out because its cake
rollers, wash belt, string discharge, etc., would not operate with the
soft gelatinous cake of prior practice. The new precipitate would, how-
ever, undoubtedly behave on the Feinc. Given a chance of “mechanical”
success, insofar as cake formation and discharge were concerned, it
was believed that the Feinc had a very good chance of solving the one
remaining filtration stumbling block—cloth blinding. This subsequently
proved to be the case.

SUMMARY AND CONCLUSIONS

The Oliver filter was tested quite extensively on two types of pre-
cipitate resulting from the digestion of AAA ore, and its subsequent
treatments.

The solids resulting from digestions wherein the acid was added to
the ore slurry were of a bulky gelatinous nature.

When this precipitate was filtered at lower temperature (140-180°F)
good cakes were formed, but these were so very soft that application of
wash water was virtually impossible.

By filtering the same sludge at higher temperature (190-210°F)
some improvement was attained, with respect to the acceptance of wash
water. However, the improvement was not sufficient to guarantee full
freedom from the cake erosion difficulties encountered when applying
wash water to the cake on the drum.,

Even if operations could have been further improved with respect to
completeness of washing, it was felt that this type of precipitate would
not be of commercial utility, Between the minimum quantity of water
required to keep cake cracks sealed, and the maximum quantity of
water which resulted in severe cake erosion, there existed only a rela-
tively small leeway.

A second type of precipitate was produced by adding the ore to the
acid. This formed a much denser non-gelatinous filter cake which had
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much less cracking tendency and accepted water better. Being much
less “soft” application of wash water had far less tendency to erode this
cake, i.e,, to wash it off the drum.

Throughout all of these tests, the problem of filter cloth blinding
or sliming was recognized as an outstanding stumbling block. Several
types of cloth were tested and some improvement was noted. However,
neither different cloths nor improvements of the type of precipitate
eliminated the blinding troubles sufficiently for us to feel secure in
handing the process over to plant operation. All cloths operating on all
precipitates blended badly after a few short runs.

Experience in the industry is the effect that sliming (cloth blinding)
precipitates are best handled on very light weight cloths. Such fabric
is impractical on a filter of the Oliver type, where cake discharge de-
pends upon back-blowing to loosen the cake, followed by its removal
against a “doctor knife” on a taught wire,

On the other hand, the Feinc filter is organized to operate with
light weight cloths, —no back blow or doctor knives are employed.
Previously, the Feinc string discharge filter had been ruled out for
handling the soft precipitate, but with the discovery of the technique for
preparing a dense precipitate, it was believed that the Feinc could now
be made to operate.

If the Feinc could be made to handle the precipitate (mechanically)
there was a very good chance that, by virtue of its different organization
from the Oliver, we might be able to solve the cloth blinding problem.
To this problem, there seemed to be no practical solution in connection
with the Oliver.
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Cake AI‘/—L/:

|
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P K-1-E PILOT PLANT SUMMARY SHEETS
- F-¢s DIGESTION AND FILTRATION
OUPLICATE oF v (EL6TH BLINDING)
BatchL.
Z £ £ X 7. ¢
Digestion agi’gic o Dilution Ba;_ium Sulfuric Ore #-
,J = P 6
Q. 43 ¢AL. ”2 387 l30eaAL. 32#”5’0«1 4, |94 e 397
3. 67 CAk | |HNDs ;p o roaa. mo| | 36A o |see v
miX CLRDY AND | ORE 0iLuTED TY
CELAT/NOVS 26 GAL
. $6 CAL. '
?5": J;f GAL. Order X order [/ order @ order S5 _ Order od—
Analytical Results on 100 c¢c samples from Digestion
after addition of zbcve reagents. (Multiply Liquors by 5.)
180 -200°F DL 3073 Lbe L
Eime:startsgtop s USu
to stopd [Nl . 19
175 M1 ‘ >l
Vol. 74 gsl. iy Tl
o /l ¢ q‘
% Pi_Dz 4'02' ﬂ—
Was\;h ater TV \ o 0.19
% als Filter Drzssed / o |0 '
Tonf 2L 1° ety HooLEP PRUM TD ngp ml):ﬁ SPRAY HOT
Time, Mirutes s P{.Cé‘]ﬁ 0 "Weﬁ}ﬁi Repulp
Filtrate I |, A-ual = U0 W“"‘LZ‘-% ' Fluid
Sp.Gr. (Y Project. = RU2L Y= R. 9 s /19 GAL
Vol. gal K s to,;\fg ) é; Ef %Ezg 1
e’ €0" ypc -4 [ XT3 s
Piunds Heel = 7?} .
CLOTH BLINDING BRUSHER PURTNG RUN-0K]
Wash Cake BLINDING ACAIN AT END. DLWRepuuLpO”L
__&_Q__Gal.net Total Cake
‘ Cake II
wt, 2% 1vs,
Wt,ﬂl’ns. Vol, %0 gal.
-Filtrate II IX= /& %a
Sp.G. /.DS 2 0=k | {100 cc sample
Vol. 3 z gol,
SoL.= o.lﬁ,l& z (0] GJ
: DY- ¢4 " .
Pounds EHeel= X3
. 4
Combined Filtrates Chemi~al GLC
T gal. el Cftke_il.t.__lbs. s 014
) Zross Deake ... 1bs. »301
My= L3 X )0~7° S w ofh TR, 1bs,
WX NSRRI
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K-1-E PILOT PLANT SUMMARY SHEETS
~~ DIGESTION AND FILTRATION

§-70- 43 . ,
paten_ X AVOTHER “OUPLICRTE

14 .

£ £ £ K a7 X
DI 1 Nitric Dilution Barium Sulfuric Ore
225 e | (27630 3008 | PRTBCH (35 6’#% ¢ F
3- g0 eAL.| V00 8y Bk ’//’;”833 3CAL-TBT \sgme as vy
| ¢- g0 n | |ORE 10 AL H
- -q0 N
5 7 Order 3 Order | Order (/ order & Order 02/

Analytical Results on 100 cc samples from Digestion
after addition of 2bcve reagents. (Multiply Liquors by 5.)

&0’”'4/% SOL. /3 a/so0er]
Time:startstop = v

4 to stop ‘ Y,
1851 my '&Azl.a[i,,.’.?

vol. 90 egal.

-

Y
1>

S
Pt
o °°®

Washirater 2 .
alsg Filter Drassed: fEMoVed VINYyoW '8! 3 ¥ REFLATED
Tem P Took OUT s?’/g?eéTc.f# v FIX€D epis.”
L. TRACED * INSUL ATe D Bowl
P Time, Miruites Cake 51/ Rep‘lullp
Filtrate T || 4%  aoai= 220 764 J87bs. Fluid
sp.or. /1395 9, Projectii =894 [ p.ys 30CAL
Vol. §2 gal ’d‘% 0 HKE whsH OFF
£ ,
8L.= 0. AN g 8LINDIVG . =J0. %% D.
Pounds Heel = 5’7»;//:6/ whshed \Jo 1076 3 4.
1
Wash Cake some Bl /Mﬂ/ﬁ/& Rgz;i.pav’w P
Gal,net
’ S Total Cake
lbs.

Wt.
Time, Minntes Wt. ?—‘*glbs" Vol..rZ gal.
Actual = /130 Z -2 7o

Projscoed = /50 m 100 cc sample

] o >
/_Q_C/?_ﬁ_(}, = 10.0"4 D-
Pounds Hesl= G/ . hASHED TO 227 X -

Che

minal G%‘
'onal Cake __Z_ﬁf___ ibs. -

Combined Filtrates
Sross Deke . 1bs.

y ga.
= _9¢.

G goa g nEL s i e o
_&_,O,//%W l.. e @ :—“:‘“'l- oo

Filtrate II
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y / % % { K-1-E PILOT PLANT SUMMARY SHEETS
- - DIGESTION AND FILTRATION
SAME (FILTRATION STYOIES) OLIVER - 1T N CLOTH

Batch_Z_. HC/ﬂ ?glo”LP

i £ £ K
Digestion axNégJi; ] o Dilution 9 Za;i;meoz Su;fuzjzc
Q o
a- z9¢aL | |7 30 6AL | 53w 4e0s ’;ﬂm. ", 0
2. pocAL | |{¥%z0.13 | 22,
: oRe o bAL. O
Jg-67 0
Order 3 order f order 4 | |order 5~

Analytical Results on 100 cc samples from Digestion
after addition of zbove reagents. (Multiply Liquors by 5.)

1d00-208 °F [SOL. 255 Jirdke | X= S72a/8
Time:startstop ENGA
13 to stop & ‘ =0,
/0S5 MuN 29, 'y
Vol. ﬂ_ gal. 3
G CAL.TO FiLTe,
] r m—, 3
Wa%sg_ water — =3 0 '&‘_R_E—HH \TH
H e Xz o ‘
—g.:is FSI;%OrTiIRERS;?NIFSH ‘F’iLSO IMPR UGO C.HL VG, LUS V6 SﬁRM/
Temp. “TURES WiTH S.5. RoDS

Cake I Repulp

3.3 &, Time, Miruteg ) Wi, 28D 1bs. Fluid
Filtrate I | | R & A zal= 9 0eAL H
oLIVE Projece = JA0 | 3 >

. i% v 7/
3§1Gr_$g(¢ga1 s <3¢ [Ha0= & q# 38 HMVs
2t
e Lo g > 5 ) BLUNOIYG Y= File D)

Pounds Heel =g/, H’Ee\‘- WASHED TJ¢ 972 X D.

1 /
Wash Cake Rgs;';'pa /A l/:
Gal.mes Total Cake
‘ Cake II 24
Wt lbs

Time, Minutes wt, 202ass) Vol. gal.
Actual = §6 X=1.9%

Projseison =(/}J) 20d. 5 7o 100 cc sample
LAR) ] E_E
__BLW_Ql.MgJ. 7.
, Pounds Heel= ﬁ,# wnsg D%o l -

Combined Filtrates Chemizel GLC _
gal. Tsval Crke _l&__ ibsH

L= N-oss Neke . 1lbs.
W-— LA ] e - * [ ] [ X3 o0 :'g .’;’. ’li“:).(-;:.;l.t"‘.‘—_——-- ]"b S .
. o o L] o L] * @ s e LI }

Filtrate II
Sn.G.

Vol. ;2 gel.

CALLACAT:

016

o
[,

o oo . oo
ste.s 0.8
¢ o s o
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K-1-E PILOT PLANT SUMMARY SHEETS
DIGESTION AND FILTRATION
FILTRATION STUPIES - OLIVER
Batch_l_
£ x £ K
Dicestio Ni::‘z;lcé g 0 Dilution %:_riunb 0'3 Sulfuzi; s
igestion 288 a 29 53, 35"
2- qoeAL | vy, 130 ¢AL| [53m 3 CAL Hp0
3- 70 /" CRE /}’03
- 7] DIO SomeoVE 7, oARL. // (
St RRY ROO 10 OAL:
| THILKeNS EXTRA AC107|
- 77 CAL. order —3 Order / Order ‘L Order {
5.. 77 ", Analytical Results on 100 c¢c samples from Digestion
after addition of z2bove reagents. (Multiply Liquors by 5.)
200-208 °F | (o0 T%3 $oL= 27
6Time startstop oy Py
) to stop s %0 o = )
//(I M/[V- = Pr 1 5] feo
vol. 77 ge1. = O MoOs=0.217
LA= » 3 [)
Wash water z o
gals Filter Drzssed ﬁ’
N
Temp. .
ime . Minuhes Cake I Repulp
et T _@ = a0 Wi.2.50 1bs Fluid
. |Sp.Gr. [35/ 3’ 6’/‘“-00
Vol. gal | 90 /N 03
L. 0. .
/ ©
Prunds Heel = X .
unds Hee ’7 w}ﬁfﬁéo r0 \V? To % O
1
Wash Cake Repulp
5 Cake
. 33 Ga.l.ne% Cone Total Cake
. ! cake IT 3
e LT I K~ ey
iz ke e Pyt W ol. gal.
Filtrate II e MR | X - 55
Sp.G. Prajuctol = 35D = b 100 cc sample
Vol. S d gl. A= 2.8 4 /K
- oy L.~ /WA |
" Pounds Feel= g\/ _
y
Combined Filtrates Chemi~el,GLC
gal. sal Cake_ﬂ_éL_ ibs. 2
L= Grass Deke . 1bs. - 017
;',Iy— 20 .30t n Lyt Rt e, s, '
D - A S T A St T

3‘9'7?
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K-1-E PILOT PLANT SUMMARY SHEETS
DIGESTION AND FILTRATION

WGE D)CESTION: — ORE TO AL oNe.
Batch_ﬂ_ Cﬂ” 6 / T ﬁc‘ 0 (a >

£ K ¥ K

i 1 Nitric Dilution Barium Sulfuric
9- 3¢ 0nL. | [PI4T38°| | 30CAL | |29%8, 004 |PS* (6°
ReRCT 10N XTHER HV D3 .. 0.9 | HoT WATER 337 14M0: Y| 3 LAL-H. D

CONSIOERRRLE |GRE 10CAL, H, 0
BROwN FUMES.| | year To 190YF
- SEAL. ADOL ORE.
io 'TH?IAR enive| |Order / order 3 Order QZ Order \5’
oF skunce Analytical Rcsults on 100 c¢c samples from Digestion

after addition of zbcve reagents.  (Multiply Liquors by 5.)

135-208 °F ” 3liqt] [4o.
Time:startsto /)‘;//g;u:gglll‘t &Q{ AT {HN 1T

s aynhn (i
Vol. 78 gal.

=3 17| [T 707
z

= _S.1 7
Wash water [2; 05=[.b£ fa £

‘ .
35  gals Filter Drussed 7
Temp. — netjy ‘
. N Cake I Repulp
Time, Mirules .

FiTererg 1] A oal= 139 |6.L30 10s] 3/}?21;;13 oF
Sp.Gr. 132 o Erojecs=2 = 3/) XA 75 HN 05 (J0o1,)
Vol. gal 8" eAKRE wew wasHeO[ D - 75 075 | T 17731177
] Sol.= "oy " " —

/lb h e 1 =
Prunds Heel = (
/&4/ y
1
Repulp R
Wash Cake Cake 20ST°F
Gal.ne% Total Cake

Cake II

.3 wt. 211 1bs.

. . Wt 1os ¥

- Time, Minutes c'3 %Y | Vol. gal.

..Fll’crateJ'I\% [ Aotuel = (o s Xﬁz
Sp.G. L 009 0 Projochc i = 95'3‘# | {100 cc sample
Vol. (( gol.

L J

oL.= 0
'@/

Pounds Feel=

281

Combined Filtrates

gal. 018

X=
W:
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’ Y— 2 /- ¢$ K-1-E PILOT PLANT SUMMARY SHEETS

DIGESTION AND FILTRATION

o J02 ORE TO DILUTE ACIO. FILTERTES IS - OLIVER

i F K 7Gg= N X
Digestion b }T:;;c%c?g] Dilution Ba.r#lum Sulfuric 3 Ore#_'
33CAL.| PL278,C0, |P57 L E° 50 _
g i B LTI 5 3’”5’03%” 3 CALHO| |SAME AS
- 70 # (zs: BRow 10CAL Hyo BATEH 181
- # 7& N F Mf& THAM
- S— Order / Ordex Q- QOrder 4 Order 6’ Order 3

Analytical Rcsults on 100 c¢cc samples from Digestion

0 after addition of zbcve reagents, (Multiply Liquors by 5.)
1200-205 °F

Time:startstop = .3
LY to stop | ”
, miv Ml 0 X0
Vol. g&l. ?Z_&_

- . [ . X' 'i q‘
Wash water g5 0. 7 z 0,

als

n—q

ilter Drusse

zs (L DTH EL//VD///G ?

L

oS SPRAY S

. 20"vhe. Time, er‘uqes W LCa]Ze [Ilb Repulp
N Go S 4 Fluid
Flltra.'ti,ﬁ AQ N v A -~al 7
o.Gr. LaaEhEN OLIVER Projecs.: = %’6 (=0-3774 |/56hL OF
Vol. gal g - OLWER Sﬂr/D‘ h0=56-3% |29, HN3
SN Al’ CHK s ‘f‘ 5 76 [ 4 f £ .
g WeLLWhSHED
Prunds Heel = == 9 1# )
1 /
Wash Cake Rgz;ip
\ 2.5 Gal.net Coro 1T Total Cake
’ Wt. 1bs.
Time, Mirntes we. _Z;):lbs., Vol. gal.
Jiltrate II Astusl = 37 3
Spa e. I J¥E Projocse . = 9&’ 0', ) 100 cc sample
Vo]_, 3.3 gol
Y273 42)L -
— X225 NP
Pounds Heel= /} f/
Combined Filtrates | Chemisagi ﬁL”‘
gal. Lbal Cnke b ibs, -y
' o058 Neke . lbs. e 8ol
R N s I 1bs,
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07 'l o?o? - 9‘\5 K-1-E PILOT PLANT SUMMARY SHEETS —
DIGESTION AND FITTRATION

aaren, /03 ORE 70 STRONG ALID., OLIVER TESTS.

AL

X S X £ 7 X
Discsti Nitric Dilution Barium Sulfuric Ore
rgestion SgyT38° 22278, C0p| |05 66°| [350%F
A= 326AL.| | pKos g 33‘””"35‘1’ 3 eAL.th§ | X=42337
3. Y5 6AL | Tore 106AL.H,0
“v 4¥£HLD
- Order / Order Order 3 Order L7L Order c;"
! Analytical Results on 100 c¢c samples from Digestion
2 0F after addition of above reagents. (Multiply Liquors by 5.) }
/95706 olied [X=50.8 o 2] [SOL=g¢.cq ] oe
Time:startsto | ‘ = , m Doz /300 | | 2 d "
L2 to stop Y e T (Mo odg 7 AL
LSV My mnam, 0, 0¢=1.55 *
Vol. ﬁéﬁ gal. X < (-]
mll MnOg= 0.8
Ao Doz 1 o e s D R0 ,
Wash water ‘.,a o 03 (0, 23L.0LF,
T—ﬂj—-emp i\ I BERR C}g(_ﬁ oL yiDevee oF
7hes o Wed CLOTH .6"/ ! Cake Repulp
. Time, Miruses Wb 1bs Fluid
Filtrate I | | A Al = / ’ ]
Sp.Gr. f” Project.. = > 3/ 49‘- .
Vol. .3_5_551\ Uo” 0=RT% |39, HM03
VAN P .x__m_g_ :
Prunds Heel = /// g !
1 /
Wash Cake ,féle/ﬁRy F/L TEREO ov Spgkk"f Rgzgip
Gal.net‘ IS Total Cake

Wt 1bs
0 - O —p—— e
Time, Minutes we, 208 10, vol. Ll gal.

Aztual =
Projuciten =

oLiltrate II
Se.G.

Vgl . gol,

100 cc sample

Pounds Feel=

v

L= 9
Chemiszal GLC -
- toval ke ibs.] <81 P
Aross Deke . 1bs. 20
se gee e e Lo ot .-.)7 Forn : m-ﬁz 1bs,
R U B I R S -
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2. éz 23- 7 6' K-1-E PILOT PLANT SUMMARY SHEETS

DIGESTION AND FILTRATION

REVERTS TO OLD PRACTICE: — HLC 1D TV ORE

saten L 0§ OLIVER

X £ £ K X Lk .0
Diasetion Nitric Dilution 9%2%0 Sulfuric f; [
# 0 )
2. Do ahL 97 38 D awol| (657 40 %27 1
1 3 (]
13- 70 wu _L.’_.:D'ﬂ 5 QAL 3!-/82 @b‘ b OL
] 2 A'
% - %06 " oRE / s S.‘gg,ao.ob S
S - " f108 » s
Order 3 Order / Order }1/ Order S 81:' er .2/
Analytical Results on 100 cc samples from Digestion
after addition of zbcve reagents. (Multiply Liquors by 5.)
119¢-205 | 550 I E) I30L=20.¢ alSOL. =30 Taliv b

Time: startstop|?fy- ] = Sl

. 50 stop &7 N0z #3410l | =09 M4u
ER) .ﬁiw. " =/09 "

Vol. gal. : S08ql £ ‘ l.2y(0"
=" 209" . q/ce.

PyOs=1 66 XZ%0%7,
Wash water
3P gals Filter Dressed

Temp._ net\ 00 ‘

: . e Cake I Repulp

a Time, Minutes "

Filtrarg 1 1 | -, N nl = 1S Wo.@¥0 1bs, Fluid
Sp.cr. 133 dy,  Project.i = 202 (Y=o ¢ e |316AL0
Vol. 37 gal \ ’0‘ Ha s 35039 2D ﬁ/ﬂ

. [SEr &) wasHeo canizzz 7]
' P
Pzunds Heel = /7 (,} )
1
Wash Cake KESLURRY FILTERED oM SPERRY Rgglép
Gal.net Total Cake
Cake II
248 Wwt. %LLe 1bs.
Time, Miputes We. 408 Vol, el gal.
ZFiltrate IT Aoty
Se.G. Projectod = | |00 cc sample
vol. g.l. :
7ri’owrlo/\/ -
‘ ébm 56,5LU§ ? —_—

=73 b6 4
i U’ Pounds Eeel= \b
" Combined Filtrates ‘ T 1 <46y nay

Crass Dake —— e oy '
LD £ .u cwr:;
SRV S
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