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7vE=v A (ETLEAERER), v) B{EFFort
VAFATvVE=YAEFICRER), v) BR{EFT
NP URFATVE=Y AGEFICRBES), vi)
LRy SN wF LT RAFALT vE= Y A (EELK
gl 1), vil) HIL=VIATAFAFESFUAT
vea=Y A (¥7473v) (R EATE),
vil) b2 FAEY J=v A (HE{bRK 15R)
HORBER CHBEFE I HR SR L2 EHL 2.

2.2 ¥ B

SNeEERE - HIB 340 B F RO MREF
PH 2 — % — : HEEKRWY HM-12A #
k& 5B RER¥ER SR-IT &
OB : Bl 05P-21 A

3 HhER, SEER SECREOREIE

3.1 HHEHORME
HHERERDHICY 75T, KD X5 B REYE
EBLi. OFh, KHbhT72mrvEA+Y Lo &,
B A 4 v REEBERA 4 v QF a4 vk L-Qr %
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BEOMBEXNLT, 7=r voREREOMESY 7 =,

P, TOEROEE I DHMBERERD S Z EA
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i EELoEe, BIEH Y v ABK (2.5M) 0.35
ml, 7.w viEwK (Gx10-4M) 1ml, EEEEHEK
(pH 5.0) 1ml %#jnx, KT£E% 10ml wi5%. A
BEE 10ml iz, 249[#kE 5 (300 E/4) D%,
25 °C ofERAREFI | BFEIKET5. RWTER 24
fifk & 5 0k, 2HEELIHEE (4000rpm, 2 5fH) L,
KEOWKES JIFE LT EBELYRDS. AEHO BE
i, REDREBDOKRKEOBEDENLHEE L.
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EHEBRI DT, BEREC X > =200k B Eh 5.
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felEZD HL- Bl 7 2 mr vDAR7 b LOBTALDET %
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Fig. 1 Absorption spectra of 2x10-5M ferron

solutions at various pH values in the ab-
sence (—) and presence (---) of C16TMAB
(6x10-+M)
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Fig. 2 Absorption spectra of ferron in the pres-
ence of C16TMAB
Ferron: 2X10-5M; pH:5.0; Ionic strength:0.1;
Total acetate : 0.02 M; Reference : Water; CI6TMAB
(M)——1:0, 2:2x107%, 3:4x10°4, 4:6X10-4M

33 FERMOATE

SEAE (Kp) 1k, BEERC X - TUIRBE X SHE
TEREVWOT, R @) OBFEND, DD, Kex % Ka
TBRLTRD . ZOHETRD I log Kp Offix, #
S, FFESTFUAPYAFAT V/E=Y A-7 B B K
NAERTIE, 1.240.1 Lich, HEHBE LI RDDL
Ri-. —F, X6 oBFRkT, Y 1/Kp Eis
ZZEXFIBLTY Kp #RDBHZ ENTES. L
L, oFHETx, Gz EdRs UERD logKp i
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4.1 BEHFEHORONT

4.1.1 BEFHMHEY BEHEMBEROEH L THIX
BESR® Tah-X7chy, R CTHLMBECHP TS, oFbh,
& (1) OBERRITHETHE, BBy, B
BOZ20EED S B, ZOFEEL, —20EXROHE
B uwAruns Bz TRDIC &40 fHERD HAEDE
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DEREZDOWTEITS &, TXTCOE -BA A v, B
DEFMHEBHEOENRES. ThbXTNTED
BT &, 14 v, Bifodhh L@ o3

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

Hw X T, Ao, B, B Hlc0 A VY ROCBE~D A F vt E o 455 681
O, HEFEEX2HFTCR2B LT XTCoORSDEEHE Table 2 Association constants
EBEPEEDHZ Ll h. BEY oA TR vE Y Cis Cis Cia Ciz  Cio Cises Ciaz Crep
D logKs %0, BEFEEA A D logKy & 1.0 L logKy, 4.3 39 34 26 20 38 3.5 3.9
&b'C, ﬁ(l) fJ‘ihiDSZ“DC&%EEﬁbit. ,é,@@mﬂj log Ky, 3.3 2.9 2.4 1.6 1.0 2.8 2.5 2.9

AT, RvEVRLREIEZERA A v ATV OT,

Reference value : log K4, ,=1.0 (ferron); C,: n is chain length

of alkyltrimethylammonium. Bz : Benzyl group; P : Pyridinium

e, Z7=rmvo logK, BO'7 r et ad log K
LI 1.0 LEDR. TR, TNTCoOMHERKIEFED
HELTTEDDLLENRDD. LRAKAKDY OHELS
izttt XvEvo logKs #0 L Lg, 7=
BRAADEFDEIE 5.9 Lich. W Thiow X, K
fEORE L LB T 5 MRS BCESL - LT
5.
Table | WEAMEHEH > S0 BT fREY &9
7z. Obs. fOBUHEIL log Kex DREETHS. ZDfHE
LS R o B I CRIA R E R A E D 4T,
NPT Licon () HOoBETHS. £ LT, D
B EMBERZHAWT, BB EREE Licor,
Cale. lofETHs. ZO/RENDL, ZoOHBERIEE-
THR(1) OBEFEABIZ LTk Y, BEEHEERDOH
ZWERATHDZ ENDM5.

Table 3 Distribution coefficients of ion-pairs
Solvent
1, 2-Dichloro- Dichloro-
Cation ’ ethane methane Chlz)lro(i)';rm
(1.6) (1.4) :
Obs Calc. Obs. Calc. Obs. Calc
Ci3 (—0.9) 0.7 0.7 0.5 0.5 0.1 0.1
Ci6 (—0.4) 1.2 1.2 1.0 1.0 0.5 0.6
Cis (0.1) 1.6 1.7 1.6 1.5 1.1 1.1
Ci2 (0.5) 1.9 2.1 2.0 1.9 1.7 1.5
Cio (0.3) 1.7 1.9 1.6 1.7 1.5 1.3
Cieps (0.1) 1.8 1.7 1.7 1.5 1.1 1.1
Ci4p; (0.2) 1.9 1.8 1.7 1.6 1.1 1.2
Ciep (0.0) 1.7 1.6 1.3 1.4 1.0 1.0

Anion : log Kp,, (ferron) =0.0;
log K values assigned to individual ions or solvents.
chain length of alkyltrimethylammonium. Bz :

P : Pyridinium

A(3) ZHWT,
Obs. WDETH 5.

The numbers in parentheses are

Cp:nis
Benzyl group;

log Kp % k7D pt Table 3 o

Table 1 Extraction constants of ion-pairs
Solvent
1, 2-Dichloro- Dichloro-
Cation ethane methane Ch?])r%gt?{m
(1.6) (1.4) '
Obs. Calc. Obs. Calec. Obs. Calc.
Cis (2.9) 5.1 5.0 49 4.8 4.4 4.4
Cis (2.6) 5.2 5.2 5.1 5.0 4.6 4.6
Cis (2.5) 5.0 5.1 5.0 4.9 4.5 4.5
Ciz2 (2.1) 4.5 4.7 4.6 4.5 4.3 4.1
Ciyp (1.3) 3.7 3.9 3.6 3.7 3.5 3.3
Cispz (3.0) 5.6 5.6 5.5 5.4 4.9 5.0
Ci4sz (2.7) 5.4 5.3 5.2 5.1 4.6 4.7
C1sP (2.9) 5.6 5.5 5.2 5.3 4.9 4.9

Anion : log K, (ferron)=1.0 (Reference value); The numbers in
parentheses are log K values assigned to individual ions or solvents.

C, : n is chain length of alkyltrimethylammonium.
P : Pyridinium;

group;

412 FFEREEH

(log Ka) THRL .

nb,

Table 2 w7 =2wm v &5
1 F+ vREFEEF O KHTO SH5ERD BIEEE 5
S A DL TR S Uiy
ZOEIL T = v v EFREEER O SOEHEHK
CHEHMTHE I, 2T, 7=e YORALSAEEK
DX (log Ka,a) ZFEUEMH 1.0 LED, A REFHEH
DEAEEEER Ka,e) KD

Z log Kp o DEZ LT,
413 EFFEEH

log Kox, log Ka D JUE(E &

1 Reference value

Bz : Benzyl

Table 2 O FDHE

BASTEEHOE I U TRADO I S Lie. ¥, &
Hehrhry, K1), RO »oH521bX5k, FEESH
EEfEFmEEEEE LY. 3T, RD)~KR@®
b, kO KX10), K1) TEINLERE I E» h
5.

]Og Kazlog KA’a-i-log KD,B. crereccecsosasnnnn (10)

log K.=log Kz .+ log Kp . seeseneneeeenen (11)

ZIZT, v uvd logKy & logKa, &3
W 1.0 LEDTHBDT, & (10) 225 logKp,a 110
Eieh. FEEHEF oW Tit log K, & log Kp e 2%
BRieRE > TR (1) #AWTH logKkp,e %
RDDLZENTED., ZDX R LTRDE, £EE
REHR O EER Table 3 © () ARl o
B RS EARE O LR (3) AW CHORGERYIHE L
THizDh Cale. WOETH%. Obs. HofE & Calc.
MoEOZE IThd £0.2 DT, X<—FKLTw
H. 2O EMD, SEAED =00 R Elh Y
DEENRTEDELEVOIELZDRHD LT DT ENH0
5.
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4.2 HHEYH, SEEH ITERELIBIICFRE
EMROREHOREICDONT

Table 1 75405 X 5 B1 A+ v REERA OK
EHENEL D & HBERE Cp-F TR NI 521 L
RUEOEICREBE—ETHS. EELI TR EEU
OB B4 & v RABEFOMBZEE) TRV LT
AW, ZOBITHHER LABETE d o DT, £

hUEo @RI BRI o, SENE, 28TER
SEERLRDHRIDT, ThHBRDOWTHELETE

%. Table 2 7 LABERDOELERD L, KEFHILK
AR EERIKRELIoTWAD. THIKFLT, 4
Bi{Z%T Table 3 2s 5905 X 51 Cp-% TlkbTh
WREL o TWDH, Fh BT hN&L{7t->T
Wh., oz Enb, FHEERD Cu-BlETREL KL
SIehy 5 DRI DEFRBEAVNE L Ie o leicd THAH EF
2 5. DERBAVNE It o FHEN LTRE, RS
RO REFENEL e b 2N THEHE~ OB MBI K
HANOF R EEXNTHANCEAD Lics Leie b, £
DOFERITRHTH 5.

5 #& Al

7w v EBA F v REEER RS 1 A R R
RICE T, HHERORNEEL, Ba1 A4 v, B4+ v
BROBHE e EAE, K Ko, Ks ORFBEOFITEE
5k ERBRTHED .

Fio, HHBERENY T, 2R L 2HERFB
DT S FRRIIEESE Y SL D, &1 A Vv EROBE
BlIEREXE D B THREZ L2300 h - T
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Division of ion-pair extraction constants into
individual ions and solvents; Ferron-cationic
surfactants system. Katsumi Goro, Shigeru TacucH1,
Kanji MivaBe, and Ken-ichi HAruvama (Department
of Chemistry, Faculty of Science, Toyama University,
3190, Gofuku, Toyama-shi, Toyama)

It is found that the extraction constant K.y, for the
ion-pair extraction systems is made up of three inde-
pendent constants (individual extraction constants),
K., K,, and K in accordance with the equation:

logKex:log Kc+10g Ka_i_log Ks"""""""' (1)
where the subscripts ¢, a, and s denote cation, anion,
and solvent, respectively. The anion, cations, and sol-
vents studied were 7-iodo-8-quinolinol-5-sulfonic acid
(ferron), eight cationic surfactants and I, 2-dichloro-
ethane, dichloromethane, and chloroform. Cationic
surfactants used in this work are alkyltrimethylammo-
nium salts with alkyl chain lengths from 10 to 18
methylene groups, and several quaternary ammonium
salts. Logarithm K values for several cations, anion,
and solvents were calculated from experimental values
of log K¢y by tentatively assigning the log K values
1.0 and 1.0 to ferron and chloroform, respectively, as
reference value. It was also shown that the associa-
tion constant, K, and the distribution constant, Xp
are made up of independent constants K, ., Ka,a,
(individual association constants) and Kp,., Kp,a K
(individual distribution constants), respectively, in ac-
cordance with the equations:

log Kp=log Kp c+1og Ky, g -o-evevremmenenannnn (2)

log Kp=log Kp .+log Kp z+log Kg «-eo-- 3)
where subscript ¢, a, and s have the same meaning as
in equation (1). Experimental data, are presented to
show the validity of the above three equations.

(Received April 6, 1983)

Keyword phrases

individual extraction constant; individual association
constant; individual distribution constant; extraction
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stant; ion-pair extraction.
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