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Abstract — The effects of acidity, solute and carrier concentration on the mass transfer rate were investigated in a
supported liquid membrane system where uranium and amine were used as the solute and carrier, respectively. The
theoretical uranium permeation rate was developed assuming that the rate determining step was to depend dominently
upon the diffusivity of uranium complexes within the membrane. The maximum value of the uranium flux was ob-
tained at pH 1.3 and 30 volume percent of amine.

g o &

ol g 4l
A717) sleted @
P} gelzzye A
o St 89 e o
dEL: *Hi
1970 el %
5

sist

O

A zm

o
:]]_

s

285

259l gelaRo R F5E WA sisich,
o u_}-_: a]o].Q_/l-] zﬂuzi%ﬂx-] = A]FQ—Q}

ollal
17y

=

olu
bl

313

©

N

(e o liquid surfactant membrane T
Ll AAAZ AHESe Ay
(solid supported liquid membrane)P_i o =l
At obohied sl %ol :
57] Wil 22 Al7ke] %
Aajo] vjuf 4]7ke] x "]"01] ‘43} 7‘34
2, A oo} sl gl
Lzsi aNakel o]a]. e /Hz]o] r,}-_c

Aerehn gl A 34ke) 4l gl

57 2] vhe

=]
o a e

Lt

o)X=
AR

N



A)A)7 EAEAS AdAog ¥olils zzhe abe

¥ %4 (feed face)olA& —;;—3 EX S PN
o Slal of-go] 2Al% AFHAslol AT et ol
" %, 332 (strip face) 1A og_¢§5h:+- Aur
ojuhi o 7] AA o] £} mul =

A Aeoky Felzzols, 7| el
3

(12, 13].

eSS B RS LE BEEL LT
& A, o o5 TE T
b wESA fm g el £ aPede
4 Soholesl 2ol det SUdesn
o] ol Tho]ghrta 7 143
ASsAl sioleh, o3F AEARE Falel HHEA
45t o B SEHEFAE AR BHo flux ol
dekg F AxFEel BHE 4E FAsich

alel] oa 58 Sebre $ol Fol U0, UO;
S0., U0, (S0,)2", UO,(SO,) 4~ 57 o] Yutd o
2 [UO,(SO,)n]-2-ne] ez FAYste], ofulAl 3}
ol o FEuhg2 ohg ) 3te] HEhd & Qlot
[14, 15].

UO; " (aq) +SO} {aq) +n (R;NH),SO, (org)

=U0, (SO,) -n (R,NH),SO, lorg) (1)

o37] &} RyN & opwlejet,

o] & th3e] 7hAol ofsted M

1. ofuhilolls A A ababelel ¥ sl Friwdol
Zaghet,

2, E4o] el uhiolxe sl A Aefzal
) 5hf, wlebrd =hielli= uranyl sulfate amine
complex, (bi)sulfate amine complex, free amine
s EAiget,

3, oful &l o}ule] BgHE-L whfollul E) i,

b

)
4. ot opede) FE AT FAeL,

siEtDst k28 K3 19901 6

O

5. o4 -k Aol o] Sehihge ahlol 4o B3t
9| sk sol vl o) whz Al 2 gt}

6. Bisulfate amine complex #HEIE o]5= &
bisulfate ©]-2-% uranyl sulfate amine complex &
ool §L ©lHA ehiet,

shjolle] flux £ Fick W&ol sl chest o]
FA]He,

_pdC _ -
J‘_Ddx =Const. (=M, A,R) (2)
J: Cuo—Cus) (3)
Ja= L (Cao—C,1) {4)
D
anf (Crio=Crr) {(5)

1714 A M 25012, A+ Alele, RE 24
£ 712)7]w] O, L& 7zt ARgol _ubAed, obaty
A S eRdc), 3akgel T febgele UO;
(S0,)%, U0, (S04 o EAsr| diel %
< °P“Ur«1 ik s oE Helnh, olF A9 A
Sof dfste] mAstd ohgap ok, o] o FabAlF=
Stokes-Einstein 4| 2.2 %€ t}-g-3} o] Aj4lslad
D=KT/6arn (6)
Sebe Hghgo] Fxuid e chgAloA EAEAE
gk ohg,
Molecular volume=

Molecular wieght
Density of complex agentX Avogadro’s No.

B3RS 77 sbAsted Faloledl, $eby BakEe
73 9, 1A°]cH10],

U0:(50,)i2t ofzlel v %
o] 7] 'ﬂ—"— e chgh pol vhebd 4 glek
4R3Nw‘org» "‘%4H‘aq;+UOZ (804 ) 3(;0)

i

K
==(R.NH},UO, (SO} 36re (7)
B AE, Ky, & ofall Aok e
_ [ RN H)JUOZ(SOL..’!JVO

~ [HJ%[UO, (S04 |L[R:NTY,
_ Cuo

[H15U0, (SO.057).oChio




Aoty el o|@ Sebreled ol A 287

AzzulolHe] HHE-e
(R:NH)lUOZ (Sot) lorg) +5COJZ(—an
K, .
==4R,NH(o¢+UO, (COs)5ae+350{"
+2H,0+2CO, (9)
oz, HPA4E chedh 2ok,

[R:NHJ[UO, (CO,)5 ]SO ],
[ R,NH),UO, (SO.) s] JACO 12

CR L[UO CO:! 3 ] [SO! ]3
CualCOST i

Sebirolesh ks e olule A3 chedt 7
o] wHg-aiel,
2R3N4013|+HZSO4: (RJNH)zSOA(urm 1D
(R:NH) 2504(013»+HzSO|:2 (R:NH)HSOuorm 12

2ol oleje] uIe A =hilole sulfate amine com-

plex, uranyl amine complex, free amine °| EA 3k

K,=

A 5o, 7zve] Aol M2 o3 FL vlAH SFEThL
FhHar (6)Alel &gk oHuhlel SAFA|E,
ut]i=0 at x=0.L 13
olm (3)-(5)A1% (12)4lell i3k

4D (C.o=Cus) +D (Cpo— Cpr) =0 i

o] =i}, =8ld] sulfate amine complex & $e}&2]
Antol] 33k v]AA] geckn Mo EE  do-
decane 7} 7o) SAAZ g F A F

C=4Cuo+Cao 19
=4Cy,. +Cp (16
oltt, (7), (14)Ao24-¢
Cuo=K, Ch. [H+}‘0[Uoz (SOA);—],O

=K,[H*]%[UO, (50,)¢ 1., (C—4Cy.0) an

7} Hlm e wew

o _[U0: (€05 1.IS0L L C—4Cu,)"
K.[CO I: "
s} o] 3¢ % 9l

2-2, AN F U02(504)22_9—} ojole] gt3

ol s] Wg4e

K,
ZR’N(OTE)+U02 (SO‘)i(aq] % ZHLQ
(R,NH),UO, (SO}, (19

oje] HEPA , Ki©

[ (RyNH),UO, (SO.).l.0
[R:N].,[UO, (SO )2 LolH 1%

B Cu
= [0, 1502 Lo T5Chs 0

oet, ol we] FA4A 2 4E
2JutJa=0 at x=0,L @
o] slx F HlFE, G
C=2Cuo+Cro @2
=2Cur+Cev 3
b et (19), @DA2ZRH
(4K,C[UO, (SO, ] [H )% +1)

-JéK,c[Uo, (S04 ) H 1
SK,LUO, 507 L{H T 2

FA)Het, o] wie] AR nke

K=

Cuo=
s} 7ol

K.
(R,NH),UO, {SO,),+4CO;"=2R,N +UO, (CO,)3~
+H,0+C0,+250;" (25)

_ [RNJL[UO, (€O, 1. [SOTTL
* [ (RNH),UOQ, (SO.),1..[COs]%

_ C1[UO, CO,4 1ISOk |, 4
CurlCOZ % 2

>~

o] Flug
[Uoz (Cos);‘],L[SOEVJ.L ((_:_ ZCKL) i
KJCO: J4 ‘

Sh ol F4 4 ek, ek ohehils] Sehrel e
243 4 glens A4 oF 2ol Hel9
2A%4e] AL skl Alaksielok ek,

Extraction coefficient=Eg

CM.L: 27

—l)l

_ Congentration A in the organic phase
~ Concentration A in the aqueous phase

ZA49 AL o Aol £

ceie W ggst 2
Ashk,

Eg

K= RN

3. 4

oo

al died
o H
2 Aol ARgs ARAlE HAY A 2RA

HWAHAK KONGHAK Vol. 28, No. 3, June, 1990



288

Product

Feed

Membrane

Magnetic stirrer

Fig. 1. Experimental apparatus.
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Fig. 2. Effect of agent concentration on the
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NOMENCLATURE

. concentration

. diffusion coefficient in membrane

. effective diffusion coefficient in membrane
. diffusion coefficient in bulk solution
. distribution coefficient

o flux

. equilibrium constant

. Boltzmann constant

. thickness

: metal ion

: metal carrier complex

: absolute temperature

. concentration

: porosity of liquid membrane support
: viscosity

o= —
IZ ~ gzggon
<

S — X

Subscripts

A . acid

Sehiol 2ol

~

cXO3 2O

o

oo

10.
11.
12.
13.
14.

15.
16.

17.

20.

21.

. Babcock, W.C., et al.: J. Mem. Sci.,

ol FH4 291

: complexed amine

: product side

: metal

: mean

: feed side

: carrier

: uncomplexed amine
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