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LEGAL NOTICE

This report was prepared as an account of Government sponsored work. Nelther the
. United States, nor the Comm!ssion, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, express or implied, with respect to the
or of the information contained in this report, or that
the use ol any information, apparatus, method, or process disclosed in this report may
not infringe privately owned rights; or
B. Assumes any liabilitles with respect to the use of, or for damages resulting from
- the uge of any Information, apparatus, method, or process disclosed in this report.

As uged 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
employment or contract with the Comm!sston.
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This document contains information of a preliminary
nature and was prepared primarily for internal use
at the Oak Ridge National Laboratory. It is subject
to revision or correction and therefore does not
represent a final report.
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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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electronic image products. Images are produced
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The completed Darex flowsheet is transmitted herewith. MaJor
contrlbutors to its preparation include J. R. Flanary, J. H. Goode,
and A, H. Kibbey of Chemical Development Section B and F. G. Kltts
of - Unit Operations.

It is recognized thet this represents an interim flowsheet
since continuous operation will doubtless prove to be advantageous.
Continuous operatlon of the dissolver appears to be partlcularly
des1rable because of the relative ease with which the dlssolution

rate can be controlled as compared w1th & batch dlssolver.

No prov131on has been made in this flowsheet for the absorption
and/or rectification of the off gases from the dissolver and the
stripper. The chemistry of this process is presently under inves-
tigation. It appears that this step also will lend itself to '
continuous operation ahd‘recycle in a system similar to that
outlined by Guthrie (0RNL-CF-56-8-167). '
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FLOW SHEET: ’*REACTIONS -
T @ — OFF GAs - . HNO4+ 3HCL —=NOCI +Cl,+2H, 05 AH: 422Kcaymo|e Cl,  FORMED
N . o 8 M+nNOCL ——MCL,, +nNO AH(K c3l/mole ReacTeD): F’e 95.7 4 Cr=I33.5; - =

Ni - 3582 Mn: 735)
: Vo~ 475 = Tl G-
. | | 3. UO,+4HNO —-UOZ(N05)2+ 2NO, +ZH 0;AH=17.9 K- cai/mo\e uoa
_ . Dlssowso |
4 XM+ (2x+E)HNOz—=xM(NO,), +<2x+2)N0+(x+l)H 05 AH (K- c3l/mole
DISSOLVED): Fe: 217.3; Cr=154.5; NM% S,MnalOOO U0,:29.> e
. M+ 2n HNO3—=M(ND,), * nNO, +nH, 0; AH(K-cal/mole DlssowED) Fe67.05} <
Cr=137.4; Nn 55.1; Mn:88.63 UO t79 e

‘ G. FefNO,), +2 HNO o—=FelNOy), +NO, « H, 0; AH- 14.8 K-cal/mole
© Fe*? = Fe*? |

. NoTE: MFe Ni, Cr n=2,3; Io
@ ‘ ( ’ X= R'b)

\ : | PROCEDURE , : S N
1 |.CHARGE FuUEeL ELEMENTS To DlSSOLVER

- - 2, ADD THE MIXED.ACIDS SLOWLY WHILE . STILL WARM (~50° c) FROM o

PREPARATION,, UNTIL TEMPERATURE R1SES TO BOILING (~ 110 C). oo
FINAL ADDITIONS OF ACID MUST BE MADE CAUTIOUSLY To R B
AvOID UNCONTROLLABLE GAS EvorLuTion,

DissoLver 3. RETURN VOLATILIZED HCl,HNO, AND ExcEss WATER To THE . R
| | DISSOLVER BY USiNG CONDENSER ON OFF-GAS STREAM . | <

DISSOLVENT

FUEL
ELEMENT

CONDENSER

':

*() ) HEAT OF REACTION PER BATCH DissoLuTigN OF ONE FUEL
ELEMENTZ 88.6 MoLeEs OF S.9. +U02=19,684.8 K-cal
(AssuME 20,000 K-cal./APPR. ELEMENT A Goop .
APPROXIMATION FOR MAXiMUM AH VALUE ) . S
THIS VALUE 1S BASED ON Use OF EQUATIONS 1,2,2,4; AND 0,
ABOVE, SINCE EQUATION 5 IS BeELIVED 1o BE A MiNOR
REACT\QN TAKING PLACE Omv AT THE BEGiNN\NG OF’ THE

, DISSOLUTION - -
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FLOWSHEE T | | | REACT ION: | o T
. 2HNO, ~2HCl —==2NO, + Ci, +’2H"i'o* S

(THIS APPEARS To Be THE DOMINANT REACTION AT -
Nog,/Ct mole RAaTIO OF APPROK\MATELY \7/1)

OFF GAS

(&) - %&\LOR\DE STRIP
ASTE
DISSOLVER | -
SoLUTION  ———(2)-= | pPOCbDUQE
: : ' LOLUMN OPERATION CoND\"nON&
() V/L moLE RATIO =) %
4 @) NuMmBeER OF 5TAGE":'> 3
2 (3) TEMPERATURE :
) o @) Tor= 110°C R
- EJ) (b) BorToms= 123 c - L i
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1 4 .
. 5
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DAREX PROCESS FLOWSHEET
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FLOWSHEET

DAREX PROCESS FLOWSHEET

IV FeeD CLARIFICATION —

COARSE
FEED DOLUTION
N
(10)
—
. . e FILTER
RINSE . ' (Or CéNTR\FuGr—;) o~
WAT E R —(L/} LI [ \\\@
®)
DiLuTion WATER ~—— z,@__a...
ADJUSTED

S

Rerpad v

RINSE

e WATER

WASTE

SOLYVENTE X RACTION FEED

REACTION -

PROCEDURE:

.  COARSE FeEo DOUUTION &5 Fiy TERED(Ow CENTR\FL)@EU)
2. WATER For DiLuTion Ie

'ADDED As 2 VVA‘SHES OrF 7L EACH
For THE FILTER CAKE.
> Rinse WATER IS ADDED As A BAQK\NASH To REMOVE

SiticA FroM FILTER(OR CENTQ\FUGEé PROBABLY.IN 2 AL\QUO’{ s.f
¥ .

SINCE THE VOLUME REQUIRED FOR

LARGELY DEPENDENT UPON EQUIPIMENT
OLUME WAS ARBITRARILY CHOSEN As EQL)AL. To Tue
EED VOLUME. -

LICA REMOVAL. IS

DESIGN; THE RINSE [ 10

[erEcxcn ] aA"rt:T
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