Jowrnal of the Korean Chemical Society
1997, Vol. 41, No. 2
Printed in the Republic of Korea

FHAHZ NtnOenH,2} NdienOenH, i} &3t of|otg =8
HOoIES 20|22 RUET
SX/F - BT - FARR

23t Adnietos s
(1996. 9. 4 A

Transport Rate of Transition Metal Cations through a Bulk Liquid
Membrane Containing NtnOenH, and NdienOenH, as Carriers
Hae Joong Kim, Jeong Ho Chang, and Young-Kook Shin

Department of Chemistry, Chungbuk National University, Cheongju 361-763, Korea
(Received September 4, 1996)

£ 9 Adza] =2zk=ql  1,12-diaza-3,4:9,10-dibenzo-5,8-dioxacyclopentadecane(NtmOenH )2}  1,12,15-
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ABSTRACT. The transport rates of transition metal cations were increased in order of Ni(II) < Co(I) < Cu(I1)
<Zn(Il) through a bulk liquid membrane comtaining 1,12-diaza-3,4;9,10-dibenzo-5,8-dioxacyclooctadecane
(NtnOenH,) and 1,12,15-triaza-3,4;9,10-dibenzo-5,8-dioxacyclo-heptadecane(NdienOenH,) as carriers. The tran-
sport rates of transition metal cations was found to be of first order to the salt concentrations. It was also found
that the dissociation process in the transport process is rate determining step. From the measurements of the tran-
sport rates at various temperatures, the partition free energies of hydration(AG,) for the transition metal cations
were calculated. The results showed that the order of transport rates of transition metal cations was found to be
proportional to the magnitudes of negative value of the partition free energies of hydration(AG,).
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Fig. 1. Strucmrc of the mtrogen-oxygen donm' macro-
cyclic ligands.
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Fig. 2. U-type liquid membrane cell: (a) source phase
(salt solution); (b) receiving phase(distilled water); (¢)
membrane phase{chloroform and carrier).
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Fig. 3. Plot of log j. vs. log C.s for CuCl, on NdienOenH,.
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Table 1. Variation of Cu(ll) transport rate with salt con-
cerntration in source phase on NdienQOenH, at 25°C

Salt  Source phase(C,;)’ Moles transported(x 10'%°

CuCl, 0.025 "~ 950
0.050 18.2
0.075 29.6
0.100 423

“Unit: mol/L, "Unit: moles transported/h-cm?(,). The ex-
perimental values were deviated from the reported
values by no more than *10%,
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Tabie 2. Transport rate of transition metal cations through
liquid membrane containing NtnOenH; and NdienOenH,
at 25°C

Moles transported(j, X 10'%)

Salt’

NtQOenH, NdienOenH,
CoCl, 4.54 457
NiCl, 299 37N
CuCl, 285 423
ZnCl; 43.5 46.9

“Metal Conc.: 0.1 M, *Unit: moles transported/h- cm’(J).
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F:'g‘ 4, Plot of log jo vs. /T for complexes with
NtnOenH,. Metal Conc.: 10X 10" M, Ligand Conc.: 7.0
x107*M; m: Ni(Il), 0: Co(Il), A: Cu(Tl), ®: Zn(ll).
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Fig. 5. Plot of log j. vs. 1/T for complexes with
NdienOenH,. Metal Conc.: 1.0x 10 ' M, Ligand Conc.:
7.0x10°*M; »: Ni(ll), o: Co(Il}, a: Cu(ll), ®: Zn(Il)

Table 3. Partition free energy of cation hydration( - AG,)"

- AGP
Metal
NtmOenH, NdienOenH,
Ni(IF) 1.67 152
Co(Il) 1.88 1.79
Cu(l) 2.46 2.09
Zn(II) 2.58 241
“keal/mol.
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