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Abstract

Uranium deposits from an electrorefining process contain about 30% salt. In order to recover pure uranium and
transform it into an ingot, the salts have to be removed from the uranium deposits. Major process variables for the
salt distillation process of the uranium deposits are hold temperature and vacuum pressure. Effects of the variables
on the salt removal efficiency were studied in the previous study[1]. By applying the Hertz-l angmuir relation to the
salt evaporation of the uranium deposits, the evaporation coefficients were obtained at the various conditions. The
operational conditions for achieving above 99% salt removal were deduced. The salt distilled uranium deposits
tend to form the eutectic melt with iron, nickel, chromium for structural material of salt evaporator. In this study,
we investigated the hold temperature limitation in order to prevent the formation of the eutetic melt between
urnaium and other metals. The reactions between the uranium metal and stainless steel were tested at various
conditions. And for enhancing the evaporation rate of the salt and the efficient recovery of the distilled salt, the
thermal analysis of the salt distiller was conducted by using commercial CFX software. From the thermal analysis,
the effect of Ar gas flow on the evaporation of the salt was studied.

Key words :  Uranium deposit, salt distillation, eutectic melt, thermal analysis, commercial CFX software, salt

removal efficiency

& o
AN FETHS o) AR Sohr AREL oF 30%8] $5UE TUHT YO8, 248 Sehre 3]
Fate] F& YROR ol Az AeiNE §89L WA AASHe TPl Bastch Sebw A%

1) Corresponding Author. E-mail : sbpark@kaeri.re.kr

41~



dJ. Kor. Rad. Waste Soc.

o] AZF AT 2B SleiA
A=

Off m{g
il

O

i
[ =

£ 53 FH(eutectic melt)S #4314
H AFoME ¢
A F e 20E
& FEEE 42 B9 ¥ 9FF

g 4FF ASE A

g ok gt o) AFoN FHEAAE U F5F
43t 7 854 e 20 sl AFdAE
ool dAAEE vethlle d5Fad e 2dadE &3 ACHI. €4, A5F
A 2|l Lol disf $ehs AAEelM A3dE Sebe F&o] 2 g2t
M 4
T B5% e a7 Ae] vk

glstdrt. 11 R SEE F
& 2] g4

d&

Vol. 8(1), p.41-48, Mar. 2010.

ZFel 74 TR 4ALES} AT FAAL T

A& 8} Hertz-Langmuir B4 41-& &
F AR e o|ZRE fehE AaE) sl 99%
R OA A== A2
FHEA E, VA, =2
FREAE TH o} st A 7o) WpEr], o]
HEGo =M 2k IFE] gL 99% ol Al
A7 S 9 o E&Ho R 33l ¢

& sYPoeA I 250 o 2k 9ol o

L A&

grolZ FA(Pyroprocess)& AREF A8 S Hejsh=
ete g FEE v & Tt "= Argonne
National Laboratory(ANL)ojA] F&3 A58 ARSI
Experimental Breeder Reactor 11 (EBR-II) Y2}& & ALg
FHARE AHesle V&R slo|E THE Ak o]
o it 7]evldre] o) FolH T2l PR oA AP AR
AR Fdol TH FES BHEE Vgl Ve
W 3t Qlvh, gEUAE AT LA E PWR A
3HE AL FHARE HEste I8 HAYE VR
A dolg TR AYste] FE3lE Ex Jd7E WY
k3 glck, S E AT oA FEHI Qe gelR
§& AglE AU ARE 4508 BUAYE A
A, $EE dddog sl AAETA,
SEHET 24T 428 A Heste AsAET
A, TR WelA] ZAE 89S Mgt gAanE 4
o2 ojFolAd U, FolB FAH F HIHAH
(electrorefining) 42 4§ 9-& A2 A}-&3}o] At
AFAAA FHoE 98 AEFUARRYE 5T
Febeg AristetE o R 34t F8% g oltH3-s],
A AT AN Sebgol nAAF o A=, 24
AT dad feby AAEL F 30~40%9 S§ES
Fsta gt o] AAE2HE H& AASA 55
o2 3|4t FA-L cathode processing®hal HETHe),
Cathode processor® B3] dHAY FANA Fird ¢
2y AAEE Hesty &4 SEES 3. 15
Idaho National Laboratory (INL)¢l| A= EBR-1I A}-8-3-%)

(e]
o
3L

<)

Bl o
Ju o o

k

—
-~

& Al Y

42~

2EE], GAAE

ARz E 288l7] 938 Fuel Conditioning Facility (FCF)
hot celld] %227} A3 H bottom-loading cathode
processorZ A x|sli AAHE A caloly] dgs}
242 d85 8 $9F YX 22 A F3E cathode
processingS T8k ok, AU FRASLE F
2] Cathode Processorg %8 1,400C, 1.30 x 10? Pa
o] Rz2ZANA oF 38 kgl FF ARE(SEE T7%, &
F 9 23%)& TFAA 9 29.4 kgl $ebE YHE st
=AY P8 ACH7-91.

E AFFol dig 7 2% CRIEPION F54
g st vk, H2 JAEA (F JAERI % JNC)$}
8l e Ry o 2 =g SRl gk

g ol
)
o

al

o]

HE S APAIZlem Xy R ¥ 52
AR Y A2 FH g AdE AZES o 2 vls
F 55 Aol U3k drx Agstz oo, 455 A
A gk AFF AAolM 732 K E 1,235 K9] %9
A DA T EE FAAZI 258 e 2
% [e]

FHEL ALY 2 A9 4 2 JlEgg 2o
2 3ste] 5 g9 343k sict. ]84 9] cathode
processorg ©|-8& 9 INLe] AFZATA HE npo}
ol AeAE FANAN 3A54H $ehrol Jol FiE &
FEg o3 25 AEH Sebgo R 34EH] oy
Zo] 9l e cathode processors £3)] AZH ¢
Fo] Yol Ao Qo] A=A ¢kx &3 H
Aol gt
FAAE AT A AT AN FE 2
ARERRE £5¢ $ehEE 35387] 93] cathode

processingS BERTATY AF* F2IFHOE o]

il

R
T

e o
n

RUBFC)

T

=

off



Study of the Formation of Eutedtic Melt of Uranium and Thermal Anadlysis for ---

& FA3en. 957
TomH AFN Shr

3 &5dS ¥wA AA
PFroE EolstA Axg
T g Aol vk, e MAEdd A 98 e
oz AAE] e deERTgd e 2EH /A
2= Y FAAEe] GEE 22T v} ok, ofd dF
o] Hertz-Langmuir ¥4 218 23l GEF5FHd o
g AELH FALE B FANTY g dobr gttt
1), o]l AFeAE o] dFe AIE vy dFH
T A gar Zgeta e EkE 'r".‘:‘@-riﬂr AE
Aol AAg AgEE 22 e vhgA AR
o 9FFITAY AL AT £ e wgE 2

"c}"q-»} XL —7‘—333}04 BEF F
Eo] 2H|Qlex F8
A, 2E ,...;,gr Z}z} o) °‘7113- oA F
Aol ot wPEM 99% ©
Qe dEFTAHAN g3 24=

e
ZERe] 27 7re] 33 dAgR

e ¥

Jusss A
Ry

[

i)

oLo}
FA2E B3 79 9& Carrier 7}
BES ot A3lg AAR olgE ot F
7h gold 79 FaEo] e 2x9 4@,
QoA o, Wt
FeF 2YZRY F 259 dFo] a2
EZ oj#fdt Ao] Fasict
ol b ol g A
aejsfof gk}, o)9} o] AHEH AT JFg v|A= F
Aol tigk mko] HBaslth, AEHF A Yo =i
Ee Y sl 7tE 283 4R AR VR 22 ¢
& 2F Sl dE gk oA oy JF §&
g ASFA4A Je LB XE, ANSYS CFX 48 =8
g3ta] AFH AA o gk %H»it Fgo s it

Ci);-

o
B
2 o i
oa: ot

rfo

A e
4

PEC LR
=

fu o & it i

Y%J SO}
)
Em

e,

A
fg‘nﬂ,fr‘doua.}’d

=
o
tlo
it
é A

u2 ol

A

il

BAVE 4= 9t} o]d] AT A= ANSYS CFXE o] 4-3}¢]
APH FRY EFF FA O S Y5
TH A W 2ERE i AT 559 IFE 1@}
a7 gt

1L A3

A&& 2Fds17] 918 Fig. 1
AR E ol83le] AFH Y
to} ol AFF AXE dF

Y, SR VY tebE AFES g 4R o)

kg AAE U dFH
I 22 AP 1Ry 95F
£ 588}, Fig, 1914 ¥u
vt

43

Foe «

‘Wﬂ 71] m@}'g w~“’§§*~}~; ;llf“ B BOR
o}, fehy AR g 45F 8-S sds
A E5dS TESLA e A FY oty AEAES ‘QE”]
v =7kYe] B F o] =y E REAlY dAS ¥ dS5F
Zaje] Rl AAect AR E o)gate] F-2olA
2z} A %A SC/min VHESEE BHE-E v1ds)
o] AFPER SR AFTG-E 2Esk] P 2Yos
g Alzbeet 43 A4S SR "ok AF55F A
A =7l A E ke *Z}%"ﬂ
Elgsle Fabd 4ol 4& A

Sy AREe AP
FAAH AN ALRE Mg Efelges, A

)

1)

7191 Bl 2 fekind BT 5 A @f,s.a:z_— 531 mﬂ
ol 4% IS fefine 43T Aelek Aok

TE}‘E‘ Az Eo| e I5H Y F,
Azt AFF F SehE A2E W 1 &S
& ZATo 2N 45HTE dAAEE
_?_a]-ﬁ:r,} 2g|elg|~7tate] uhe Al Alde
Sy 5% ZHle 2S94 AR HHE 47
M T=7hol] Yol G457 FA oA 6.49 x 10% Pa EE
7194 700 ~ 800°C ] FALER 2, 4, 6 AIZHESE 18}

B4 ebpd o )l Atel o] vEgA] A E-E sl
Load Cell
Arg;m Vacumm
& | Sensor
inlet
Alumina
Tube
Furnace <}
t Thermocouple
Alumina ll
Crucible
(Sample) I
STS
Micro
Cooling Filter
Jacket
Vacuum
Condensate 3 - Pump
Storage

crucible

Fig. 1. Schematic diagram of a salt distiller.
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Fig. 2. Experimental procesure on the eutectic reaction test between
uranium and the stainless steel.
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Fig. 3. SEM-EDS analysis of the reaction between the uranium and
stainless steel with regard to the hold time at 700°C
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