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ABSTRACT. The transport rates of K* ion through CHCl; liquid membrane containing
dibenzo-18-crown-6(DBC) as a carrier molecule have been determined at 25°C. The transport
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rates depend highly on the ion concentration and on the nature of anion. It is concluded that K+
ions are transported in the form of ion-pair. In the case of potassium picrate, however, it is
found that the transport proceeds with the formation of the incomplete ion-pair in the concentra-
tion less than 1.0X107*M of picrate, while with the complete formation of jon-pair in the con-
centration more than 1.0X1073M of picrate. Seven steps of the transport process are suggested and
they can be illustrated in terms of energy barrier model as a function of the position of ionic

species in the membrane.
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Table 1. K* transport rates with anion type and

concentrations in source phase at 25°C

Concentra- Transport
salt tion Activity (m(ffaetf
(mole/l) A% 107)
KCl 1.0 0. 62 6.9(6.1)
2.0 1.146 19.0
KBr 1.0 0. 595 93. 2(88.0)
2.0 1.183 229
KI 0.01 0. 009+ (0. 46)
0.1 0.778 (39
0.5 0. 338 (370)
1.0 0. 645 638 (620)
2.0 1.274 1120
KIO; 0.1 0.766° | 1210
KCN 1.0 0. 593 55.8
KSCN 1.0 0.630 761 (530)
K-biphthalate 0.1 82
KoCO3 1.0 12.8
K:CrOy 1.0 775
K3PO,4 1.0 1(1.1)

() :ref. 12, *Activities were calculated using
the extended Debye-Hiickel equation, log r.=
(—0.51151/2) /(1+1. 2511172y . All others were
calculated using r. determined experimentally as
tabulated by Robinson and Stokes, 20
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Fig.1. Plot of Kt transport rate uvs. logC(@) or
log a () of KI at 25°C.
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Table 2. Transport rates of potassium picrate through

H,O0-CHCI3-H;0 membrane containing 7.0X1074M
DBC and without DBC at 25°C

Concentration DBC No DBC | Net rate
(mole/l) | K+ Pic | K* K+
—1o8C  l(_logj) (—logi)!| (—logj) | (~logj)
4.00 8.93
3.70 8.73 866  9.42 8.83
3.30 840 837  9.37 8. 44
2.70 815 807  9.22 819
2.52 7.55  7.52  9.17 7.56
2.46 7.20 7.18  8.96 7.21
2.30 6.92 691 883 6.93

U-type liquid membrane cells(r=10. 0mm) were used.

& FL FrolA Az ohE FEg w7}
HEE vehicte 448 4= gl
3.2 oilAX| B ™o ol MIIE

B. Hille & RAA A7 2te] AA ) A Sk

T o259 3 Adz FH dgd oy
A Ay Zle Agstded A4S 53 o
29 FHEEE AN o]y Ede dg
G ol A] B o] Fr)o o8 AA= I 3y
oo, Fig.3-& AAAY Ao o8 274+
T 43k oY AQuA A uAEg e
2 Vbl A F Aol solak: 7
SAE AFAF vl BLF A= AWezm
F49] Folags FukAl o] &4l fUlts
st 2@ ovA FYolz gt HY
delzays 27 53 w2 ZAE F g
o s Aol

Fig.3elA (D3 (D9 L84 Aol ol
9 wtEE AARAE 23tz JEd DY
3% = WA Foj oo B35t I of
Yz Y g 2 =3 gz Suss g A9
st gkl (DS A% Fol2449 Aol
S oA FEE ARez fuidre AR
89lo] =Hr},

3t Reush &} Cussler®= $-ula)of 2] 3} o] &

Tutell & 5hAle] AAet T3 AL A
Skt vk vk zevk DBC fubdle] 2§ o] &
9] kA 7 oAl ol e FA, FHo]
< 84, &4 2 d9 § oA HgAol} o)
FAAE 4 A% At o] 2T YelAg} 2
o] vl Aoz Ay A A=zo]
oh&o 7A FHAe] At 94 *xE
Aol A} & ofw]get,

Cst+As—> (CtA) »*

(C*A ) p*+ Ly —> (CLTA )y

(CLtA )y —> (CLTA ) u*

(CL*A) y* —> (CL*A) u

(CL*A )y —> (CTA)*+ Ly

(CTA) py—> Cr*+Cr™

Cy diffuses back across the CHCl; phase.
gol &8 SR Sol e g JFL

Journal of the Korean Chemical Society

NP DR W



vfzgng HgEs AR e AATE B ol 2gie] FH dF (3 1w) 167

-7.0
E’“ -8.0¢
-9.0%
-40 -30 -20
log ¢

Fig.2. Variation of K* ion transport with concenrat-
tion of potassium picrate at 25°C. []: Normal
transport(no DBC); @ : total transport; O : carrier
transport.
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Fig. 3. Schematic diagram of energy barrier models
for carrier mediated ion transport. (I) energy barrier
model when ion translocation through the membrane
interior is slower than ion-carrier dissociation. (II)
energy barrier model when ion-carrier dissociation is
rate limiting.
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Table 3. K* transport rates adjusted to a commom
source phase concentration (0.002M) with anion and

free energy of hydration

[Tt i,
F (0.83) 103.8
Cl- 1.82(1. 95) 78.5
Br~ 2.99(2. 88) 72.5
- 3.76(4. 30) 61.4
10, 4.57
CN- 2.76 74.2
Pic™ 7. 44(8.71)

OH~ (.o 9.6

( ), ref. 12. Values at 0.002M source phase
were obtained from j= (j at measured Ccs)(a at 0.002
M)?2/(a at experimental Ccs)2, where a at 0. 002M is
0. 0019.
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Fig. 4. Izatt plot of transport rate vs. hydration free
energy of anion.
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