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LEGAL NOTICE
This report was prepafed  as an-'account of Government sponsored work. Neither the

United States, nor the Commission, nor'any person acting on behalf of the Commission:

A.  Makes any warranty or representation, express or implied, with respect to the ac-
curacy, completeness, or usefulness of the information contained in this report, or that the

use of any information, apparatus, method, or process disclosed in this report may not in-

fringe privately owned rights; or

<,                                                          B. Assumes any liabilities with respect to the use of, or for damages resulting from the
t·

2                                                    use of any information, apparatus, method, or process disclosed in this report.

1.                                                                                                           .  I  " .'                                                                As used in the above, "person acting on behalf of the Commission   Includes any em-
ployee or contractor of the Commission to the extent that such employee or contractor

prepares, handles or distributes, or provides access to, any information pursuant to his em-

ployment or contract with the Commission.
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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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1/OR TJiE MANUFAOTDRE (#

PERr#'ANIC ACID

(338.20)

 IaTURICAL

This process was developed in Jackson Litoratory
(Progress   Fenort   3,19-15)   and wie furt ar dereloped in th•
Blue Products Ar/a plant.  It sipirsides this section of tho
second revision of th• "T/ntative Chant/rs horks Process for
thi Vinufast,tro of C-112", dated August 19, 1944.

PATENT    STATi IS

No    invistlgation   of   the   Pat•nt   Status   has   boun   =ado
by the 'lp/rating D•.lrlnent.

PRINCIPLT
./*.'..=.

Uranyl sulfate solution is clarified by filtration
and preelpltated as per,tranic acid by m.#8 of hydrogic pgrold
under ountrolled pil conditious.  Thi prooipitated piruranl*
aeld is liolatid in a filter press or oentrifug.•  Th•
follovinK   equation   ladieat•*   thi   riaotion  which  occurs   -   r-

I

Tr(12804 + R202 B Uq*.21 20 + 112804

YIELD
Filit i

5'F  l          0

Thi   yl•ld   in   this   operation is about  99.0#  th.0693                                           oAbout 1,911-lbs. of Uranlun are obtained pir charge as B 45
paste of Peruranio acid.                                                  9

11 ."

EQUIPHLYT  (Ses Attachid Flow Sheet)\.
C

1FP 228 cooling Tank (r 60592)

A 120 x 10  steel tank. lined with noopr•01•.  E* Ippld
with agitation. stainless ste•l ste/m sparcer and Iarbat• oeoling
eolls.   588-lbs.  por inoh (water).

EP 233  Polishing prose (BPP 68972) 945 -2_
-. A 24" wooden press vith 10.5 ou. ft. oapaoity•
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Peruranic „cid                                                        2

EP 220 Precipitation Tank (D 60584)

A 12, x 10' st-l tank lined with neopron• and
equipped  with  a  large   agitator  and   a  small "Lightain'S agltator.
A *orthit• Pump is also part of the acitation system for this tub

sinoi it is us•d to ciroulate and mix the per.*ranto acid slurry
during OR mtle addition. Th• tank is heated with a stainless

D stiol steact sparcer and cooled with Farbate eoils using river
ntor.       588-lbs.   per   inell   (water).

EP 230  Hydrogen  Peroxide  Measuring Tank  (D 605937 ,

A 6, z 5, Stainless st-1 tank. 161-lbs. por inob
(hydrogen piroxide).

EP 231 u

RP 232  Castrtic keasurini· Tanks (D 60594) K

T.0 8' 1 5* st*el tanks. 339-lb*. per inch (caustio).

RE-222  Continuous Centrlruge (BPF 68955)

A 24* stainless steel, solid bowl continuous centrifuge.

Peruranle acid paste is deliverid to a portabll. agitated
stainless steel slurry buggy or to barrels.  The offluent goes
to the batch cintrifus•.

EP 223  Batch Centrifuge (EPP 66596)

A 40* stainless atiel, solid bowl Bird centrifuoe.
Cake is ploughed batchwise to drums while the effluent delivers
continuously to IP 224 or the settling tank.

EP 224 Ef fluent Tank (D 60588)

A  60  x  5'   stainliss  steel tank.     147-lbs.  per  inch
(water) •

Settling Tank (01 5158)
&

A 20, x 9,4" wooden tank, equipped with very #low
agitation.  Cake discharges from a oone in the bottom to 203
tanks by means of a pump.  1,360-lbe. per inch (water).

FP 226
EP 22/  Perziranio Acid Slurry Tanks (D 60590)
.....

No. 10' x 10' stainless steel tanks. equipped with
agitation and steam spargers.  409-lbs. per iroh (water).

Peruranio Aoid Isolation presses (DZ 5181).

Two. 36" rubber filter presses   with   a   combined   capacity
Of 75 cu. ft. 5 £\ r.-DS

I.  ...  .....  .......... ..: : : . : . : :1 ..
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822         '
A 100 ou. ft. conorito catch basin for floor drainage

delivering to the sittling tank by means of a stesm slphon.

BP 234  Barnstiad Still (BPP 68966)

Capacity, 300-gals. per hour distilled water.

EP 235  Distilled Water Storage Tank (D 605   __ 7' /.L. '-

A  10,   x   10,   stainless  steel  tank  equipped  lq31 4            --3  -               1
steam coll for hiating. 407-lbs. per inch. -il*#.-*

_J          
   · .,

PROC=IRB                                                                                                                               I                       E-ZEZZ---- 9

r---- -I B.--sz==>"
11 Net

Net Fw
P•rts   100-lbs.

Mols. Arts   U
Hol. Lbs. Lbs. Per     U       Pro-

Iterials Wt. Net 100% 1101. Used duced

Uranyl Sulfate
Solution 366.28 52920 1930• 1.000 27.4 2768

Hydrogen Piroxidl
(27•5%) 34.02 1640 451 1.635 .85 85•8

Soda. Caustio
Liquid (30%) 40.01 2700 810 2.495 1.4    141.3

Glue, Fish - 100 5 - .05 5.2
Piruranic Acid 338.20   4270 1911• .990 2.21 223•2

• As uranium.  111 values rofer to uranium (Mol. Wt. s
238.16)  in this process and not to uranyl sulfat• or peruranic aoid.

The ur•nyl sulfate solution is filter•d through the
'                   press to th• preolpitatian tank wh/re th• charge ts heated to
.r

3800. - 42'C. with live steam.  The piroxide is added ovir a period
of 10 ,inutis to 15 minutes and th• charge is allowed to agitati

'              for approximat•ly 30 minutes until thi PH reaches a minimi
(1.1 to 1.9).

Hazards

Wear rubber gloves and goggles whin handling peraxidl
boolusi it causes s•veri burns.

Hydrogen peroxidi causes combustion when exposed to
wood. ' For this reason any spills on the carboy frames should
bi iashed freily with wit•r.  Hydrogen peroxide should not bi
storid on wooden floors.

93 S
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Ehon this point is reached circulation of the charge
through the pump 1* started and th• caustio soda solution is
addld to th• circulating liquor on the suatian sido of th• pump
at such a rat• that thi pump disoharge at thi tank is strongly 1

alkalinl to Brillilat Yellow and flintly alkalin• to                             E
phinolphthaliin (8.0 to 8.5)•  Nhile circulating, thi PH of the

*                  main part of th8 chargoois hold below 3.4 and the temp/rature le
kept between 40 0. - 45 C.  A• thi pIt of the ohargi approaches
3.0.   *austio  addition  is  *ad•  mor•  oautiously  until  th*  pH  of  th•
charge roaches 3•2 2.0.2.

Final Conditions

Tomperature 40%. - 45*c.
98                                                                                       3.2.0.2
Volumo (58.800-lbs. to

64,680-lbs.) 100" to 110*
Starch - KI Spot Definite exciss of peroxidi.

Congo red spot Brown
Potassium Forrooyaaide No soluble uranium
Appearanc•                   Creaay *lurry, colorless

solution.

When th• final conditions of the obarg* are adjusted as
indicated above, the glue solution ii added and th• charge is
centrifuged, thi cake going to SP 226 and th• efflu•nt going

*               to the settling tank.
.

The volum/ in EP 226 18 finally adjusted to 90* with
filtered wator.  The ohargo 1. heat•d to 400(. 6 450(. if the
PH i• below 4.5 and 6000. - 65%. if th. pH i• above 4.5.   The
charge is again contrifug•d with the cake going to EP 227 and th.
effluent to the settling tank.  The volume in EP 227 18 adjusted
at 90" with distilled **ter and th• charge 1* heated to 600c-  -
65*C. and oentrifucid.  In this case the oake (perunnic acid
paste) is discharged to drums with thi offluint going to the
•ettling tank.

/ cr Altern't• M*thod of Isolation

The charge in the pricipitatlan tank may bo pumpod to the
presses and 1/hed sulfat, fr// with tho filtrate going to tho
••ttling tank.  This //thod i* *s/d on charges which do not 1

contrifuge easily.

Settling ?ank

All effluents and filtrates deliver to the  settling tank
where  the  solid  matter  containing  uranium ls·- settled and  pumped
to th• dissolving, oxidizing and liming tanks.  The liquor flaws
over a wier to the ditch.     _.  -
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Plant Cfgaolty

2 Tho capacity of this operation depends an tho uranium
content of G a R Feed produced tn anothor operation.  The
capacity   of  che- 0  &   R  operation   is   250   tons   per  month   of  raw
fe•d of variable composition.  Current feed stocks are
yielding approximately 70,000-lts. uranium as pururanic acid
per month.

\

Specifications

Hydrogon Peroxid• Approximately   27• 5%   H202

Soda Caustio Approximately 30% UnCH.
Low Na(l and Baran content.
spocifloation - No. 73-S

Peruranic Aold

B.P. Laboratory Method
No.

Boran /1-   2.5    p.p.16 112.46

Fluorino L 0.25% Average,
0.5% max. 112.50

Sulfates Z 1.0%           112.44
Purity

(% Uranium)  J>68.0% (Dry basis) 112.42

Solids No Spooification 112.41

Hazards.--,--„.-- . - -*./.--*'-
f.  , /A

* ...

.              -10%04 0 .ia

C  *.....-,s "Ciro snould bo exercised to avoid spillage or contact
-with the uranyljulfat/-soldtion or the poruranic acid slurr.y.

ff. any-il/torial should be(bpilled or aplashed an the akin or  
V clothing it •ho91-0-he-washed off with ulter.

'    ,                        . f..'----- A-daily change  of  olothing and  a  ohonr are required.
.All   personnel  must  be  examinod  by   the   Medical Depa:tent every
three   weeks.

Goggles and rubber gloves must be worn when handling
caustio or. hydragen peroxide. Hydrogin peroxide causes
dombustion  when   allowed   to   came in contact   with  wood.      For
this   reason carboys should   not   be   8 tored   an  wood   floors.      Whon
p•roxid.  comes* in,·oontai6'8  with  wood   it  should  be  Washed
immediate19-Glth water.

..   -
1- ...*.u..0-      0 -7

4        O.N. RICHARDSON,     i                  - -*-----1J1     -----   - ' BLUE PRODUCTS   AREA.
NOVEMBER 15, 1944 --1 -Il)* 
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1 EFFLUENT ; EFFLUENT ·;EFFLUENT
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      NOTE:EF-222 USED FOL ALL 3 PASSES

AS SHOWN ABOVE.
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