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ABSTRACT. The adsorption bahavior of aromatic acids on Amberlite XAD-4 resin was inve-
stigated by measuring the distribution coefficient by batch method. The adsorption of solutes on

XAD-4 was affected by the several factors such as, analyte concentration, the pH of solution and
concentration of pairing ion. The enhanced adsorption of solutes on XAD-4 in the presence of
tetraalkylammonium salt as an ion pairing reagent, referred to as ion interaction, was suggested
to follow a double layer model where the pairing ion occupies a primary layer at the adsorbent
while the solute anion and other anions in the system compete for the secondary layer. Therefore,
the ability of an ion pairing reagent to enhance solute adsorption depended significantly on the type
and concentration of counter-ion and co-anion accompanying the ion pairing reagent or salt
used for ionic strength control. In addition, a good linear relationship between the logarithm of
capacity factors measured by batch and elution method as a function of the concentration of ion
pairing reagent and methanol can be used to predict the retention in elution method on the basis

of capacity factors measured by batch method.
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Az 0|24 24 2% A%kl Schill
& o] 2% &9 & HPLCH =8]8ty o] 24
F zulE 223 (ion-pair chromatography, IPC)
< AT o] Wy o] 24 4 oL
& 23R e A SHPAS o2
A o] &g ol FALE B FA LHelNT 3
=, 94 S8l A4 Sl vl =%
798, &80 ¥z, S8HA Hon E
g3t s A 50 wet AT F A= o243
A Aol s, olFAY E 2R+
ol &tAl M F o] IECHY FAAE
A% T o FHHFA ol &5 = At

IPCH w55 galt o= 49837 A&
A 2 93 39 2ol $x AT [PCY 5%
$& 2F o] &4 2 (lon-pair model)3} o &
A5 22 =9 (ion-interaction model) 24 A
Sed ol HE @ TE 4 na Gest 2ok,

Horvath 5-& alkylsulfates & ©o]-&3 A4 A
ko2 ALg3ld o] 59 FES} AME AolE W
3A1A 7} catecholamine 2] v FE& 24}
Bte, ol 24 A A4E 7 A, A5Y o
& F7h= o124 FA A& Aolzx At
34 e}s, Riley £} Schill £5° 439 48 &
8 o] 2 & AAF}FH,

%4, Bidlingmeyer & o] 24 ¥A A%E
X3 o] T A4S HUitdA AEE
£ &A% o] FAA o] o] FAHHA ¢
29 Wz Agoled mFE FUte ol
43344 2do sz AR, =3t
Cantwell Z} Puon 5-& Amberlite XAD-2 FA] o
HE #7125 AFE ASE 4
3 A~]A o] xZ¢] 3 Stern-Gouy-Chapman
ojEL =% A, ol A3 FHE RHER F
dA gtz Bneg !, Pietrayk £ ¥ 23
1A A o] & tetraalkylammonium 335 & o] &
%34 A%z & 44 AL o o
2 & AAH 228, IPCY wF§F 7t
& $54E Eud BHEAS, Amoles v
F5 oheol weda AGHATY

1/k'=1/A[Q*]m+B[C 1n+F[X 1m (1)

A AolA k= AES 434, Q' ol

& oo ot

4 A o], C & &L, X & Azl
£ v, m& o] F4E %32, A B F:
grol o,

dh, Horvath -2 o] 540 A alkylsulfonate
s} ol §-9 ol 24 JA F+E T+ A, o
249 A5e wFE Frbl 8% 4¥L &
S wustgen, ol &4 g4 A% FE ¥
£ W% o549 2 24 e PCA 1}
Bt EE 948 WA RTE ddnes
£ #9805t ol gz Adske 54 2q =
% v 7} & (dynamic complex exchange mecha-
nism) & A A S EHS6

2 ATE $18S FRANAG F2AAE
o zole wiA FAAY §H4E AFeE
g2 o] ofF24 benzoic acid(BZA), o-nitro-
benzoic acid (ONBA), m-nitrobenzoic acid (MN
BA), salicylic acid(SLA), 5-chlorosalicylic acid
(CSLA), o-cresotic acid(OCRA), p—cresotic
acid (PCRA) ¢} 1-hydrnoxy-2-naphthoic acid (H
NA)E A gz AYsty F&HA 25 Amberlite
XAD-4 FAE, o244 HA Ao gE tetra-
n-butylammonium halides(TBAX, X: Cl, Br, I)
9} dodecyltrimethylammonium bromide(DTA
Bg Adshe] Are FAl wAE G
A3 FFzA s AAH o2 243, F34
9% gob nedl £ a7e 59¢ THH =
g iy gl yelA A2 AGe dspA
& 2ARozA o &4 azwtzadsel A
HEE 29 AxARE AAsuA Beh

a4 H

Ag2A A9 $FE {7452 Shimadzu
UV-240 ¥-FF A& AH88t2, o] 24 4 o
22 Dionex Model 2000iion chromatography
9] conductivity detector & Ahg-3t] A A
o}, olgo] E QoA AHEF FA7]78 7
F 28] 2 &34 ¢l Amberlite XAD-4 44| (45~
140 mesh)®] FA S} BAH -2 o]u] LTI =F
oA e At TG,

2 A A AAg 714, #1892 T
71GES 5F WA dFAGolz, AE8§HE
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ZASGEE ASE T o LUEAE F3HA
A% AEHFI Fojv, AAAL p-Bondapak
C15(30cmx3.9mm 1.D., 10um)2} XAD-4 5]
(950~325mesh) & slurry 3% A3 (30cm X 3.
9mm [.D.)o| o},

BIX|Ho gt {FI7IMEL] EAL
30ml ¥ o] A A3 XAD-4 4] 200mg &
o ¥z 44 9 HugE T A5 &
d 20mlEF ¥ F UEtn dAFAR ABE

S, £H4 S Az AZYFY AEY FEF
A ¥4 FEAR FHEE FANA FF
gt vty $49 FFEE A A%ty
Agee ¥A gx & 23¢ FL3A e
F 899 FFEE A% Asst 234 &
A9 FFrolA wlFgich pH 7oA 24 A&
9] EAsge o83 vk, BZA : 227nm, ON
BA : 265nm, MNBA : 266nm, SLA : 298nm,
OCRA : 301nm, HNA : 342nm.

BXIHO| 28 ol 24 M Alefe| Bt A
e f71Ae FAAES 22 dier AR
7l AA & F AEYFY ol 24 JA A%
P& ArEAE AZEE A% A 783
ouj, vg g4 AEEE A FIU

Ad e o
H %3

#1 % O

Amberlite XAD-4 $X|0fl 3t §7|AHEC]
BN, A {71888 F3E, Z F
AL F2 PATE SAHS dgsted
WA g DS vAE AAE AFA L, A
£4Z 7189 FE, FdE, FA9 4
Age 5 2z 499 pHEoloh,

A7k wE RujAlg gol HAAE o
o B d7AdA B3 =FdAA JEd vt
7ol 30% o)A AT HSole A5 A
G ol A9 W3 gislovt, E dolAE
223 Fo] EFEE 3] Sk AGA
g 120802 P, =% f71890d 5=
= 859 2359 XAD-4 A9 H&E
#std BZA, ONBA 2 MNBA : 30% =t
g8 o=z SLA, OCRA, HNA = 40% =&t
gAog: gdoz mA}: BE AYL
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Fig. 1. Distribution coefficients for organic acids on
XAD-4 resin as a finction of sample concentration.
Medium: 0. 1N HCI—30% MeOH(BZA, ONBA, MN
BA), 0.1N HCl—40% MeOH(SLA, OCRA, HNA)
20 mL (pH 1); Temperature: 25.0°C; Amount of
resin taken: 200mg; Shaking time: 2hrs.

Hotg e, FALEE 25°C 28z X9 e
200mg o2 wA 3G},

(1) Al A A5 559 4F

44 Fx9 #gtg A5 99 pHE 44
< 713t 12 233k A 859 HHE oA
A7 z7A A58 Frddle wE FuiA
9] W3lg =2A A Fig. 13 %+, Fig.
14 & 4 A% & Ao A= 4 A8 5
tas:Ml wE FejAF ke Wbl e A
59 35 (1.00X107*M) & A4},

(2) EufAIFel A pHO o g

pH w#ste] me} XAD-4 FAo] & Ax
9] FiAlF & =AM AA(Fig.2), 4 AR

‘l)

ol FA4EA 4z EAske pH 164 A
F34E& 2goq, pHIE 713 w2t Ass

o st S FAe] Fadnst, A8st
A9 HPHE pH 7TolAE Ha FFL mal
ot &3 pH 7 H-ZelA Aol =zt F4 A4
=7t A GE AL aFHe] E A59 AL
A g7t A sl s A8 W FA HEo] XAD-
4 A FA AHE 7HAY] HEelH, SLA,
OCRA, HNA 53 & A g8x £AM 44
ol ©3te] van der Waals 237} 27150 &
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Fig. 2. Distribution coefficients for organic acids
on XAD-4 resin as a function of pH. Sample conce-
ntration: 1X1074M; Medium: 20m/ of wide buffer
solution/30% MeOH(BZA, ONBA, MNBA), 40%
MeOH(SLA, OCRA, HNA). Other conditions as in
Fig. 1.

o] 75t=7] wfo|zt A=},

Pietrzyk £°] #7148 4 o] Fx w3l
of W& F3 ¢S AFHez 433 3}
o TulAIF el A A5 A Z5re F4
ol FE FAE AT Hoz Ty
=g Ao g3t fo148 pK, @I 22
pHOlA f7] 49 FuiAlT 3% F4 4499
FuiAlS gt dEd Ao BelAS @&
e A dlo]l & & & = Fig.29 A%
€ 9 A 23X gEd, AL WA &
A9 zAo] A5y Al FFE F7] ) Fol
% & 4 ASEY pK, 3 TFEY A 3%
Ql ubd B AL vehE R FHHA
7] dEolck, o]¢} 2L A van de Venne
£ 93te AAL wprl JQ=d? Fig.22 F
Bl 40% vt fAoA SLA 9 pK, 3

Fote] x¥w 9F 3.47F Hd], ©]AL van de
Venne £0] 73 pK, 3t 3.38(34%), 3.6
(2ErtEad ) A 258 & F 3ok

£A9 pHE 2A-3A &L 30% £ 40%
ek GHoA AA 85 F3AE xm(Log
Kp:1.9(BZA), 1.0(ONBA), 1.0(MNBA), 1.
7(SLA), 2.2(0OCRA), 2.7(HNA)) ¥|z3d =A
Ve, oA A4 A 5Ee] AEe £
A 43 e =R 7] WFeld, 22y BZA
£ AT 4 AsEY A FHA = 49
ol 7t glel o] &4 A AoF Al o5 554
£ 79T F Jeornz B AFAdME 0% =
= 40% vl 84S 22 ASstAd. o,
BZA 9 7§+ KOH & 713l pH & 6.52 =
3t

(3) o] &4 HA4 o9 Fx wsle =g ¥
ulj A <

F2o] A9 dojuA g pH 2704 f7]
A o] 9] Fabo WA & o] &4 A4 Aok o
g 24 93t 43 FEY HEE £
(%, BZAY 7 %o+ KOHE 83l 49
9] pH & 6.52 EH)NA ol &4 JA4A %
2 TBACI S "3t9 TBACI % Z7}d wa
f714ke] Al e AT AFH= Fig.39
2oy, &, ol &4 A A%y FxIt S
et 2 E A8 YA e FUHk e,
ol A& TBACI Fx7 F7/H&45F 3 &3
== TBACI = HolxA A5 o2 ol &
A544¢ T e AEst gotAA Ho
Folzt Azde, &, TBACIY Fx7t $71%
of wel A8 o] a3 FEF F A& F4t
Aol vt FHAH Q1o ZeR|7]| o Folef,
®3 2 E A59 F3Fo] TBACI Fx7} 1.0X
10°M 4 3% #dgs Zed, BZAE A9
g 2E A 59 log Kp §-& Fig. 20| A 54
2 Ze)] log Kp &3 A9 22L& ¢ F A
o}, BZA 9 A $ol= T4 AZHY log Kp
#Eo A vesked oA $99 pHE
Eo]7] $i3ted KOH & A+4-337] = £ BZA
o] &5 OH~ o] o] A2 HAA oz TBA* o
L3} o] A3 ALt BZA o] 25} TBA* o
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239 o] &4 FAo] OH- o] Lo|
8] W ol Azech,

Amberlite XAD-4 £=Xx|o}f st $7|AHEQ|
B 22|, #7459 XAD4 Ao W@ F
3 et oo v ol & 45Ae vl
2RE 5 QEW, IAEE YR ey
d w3t 2,

pte x4+ 87

AT

PX +5 pts” + %~
K/R)

__[FX] __[PS]
ey @ STt @

gt e ket ©
PO n RS

Kp=K;-K, [P*] () Kp=K;-K,[P*] (8

99 FygAolA Pre ol 24 ¥4 ol 2(TB
A+, DTA%), X & Aol &(Cl,Br,I7), S
= Azolg, RE& XAD4 A& Yehld,
PFX & ol &4 A Ag At FAq F3F
AL guge, P'SE o] ¥4 ol
A g ol o] o] 4L F4Fo2H 3 34
o F3&" AL vehd Aol

9 HHATE FulAFG dRA A A
of & A5 o] FAo] ol A53E vl
o }E A%, FFe (DA, F JPAF K,
Kol 2ld] Aulutg Aolm, o] wuld m}
£ A$dE 4, F K, K98 9 A
2},

E A AE gl A A 6714 K74
Z 4249 xbols} Eulg SLA, OCRA, HNA
& A5z 3td XADA4 $Ao dHF Hrl4E
9 Fo] o melo] o Auitex, =g
A8 &4 o7t Fi Ao oW JF
S UAE AE Yok AFE So]A AA A
o] =93z, Pietrzyk o] IPC 2] &7} o] &
43 A4 2dd gEtzm Az FE 4
(D4 v 3,
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Fig. 3. Distribution coefficients for organic acids on
XAD-4 resin as a function of TBACI concentration.
Sample concentration: 1X1074M; Medium: 20ml/30
% MeOH(SLA, ONBA, MNBA), 40% MeOH(SLA,
OCRA, HNA). Other conditions as in Fig. 1.

(1) XAD-4 Ao g o] 24 A A %9
&

4x)¢] Bk DTABr, TBACI, TPAI, TEACI,
TMACL &} 22 o] 24 34 A%E A ¥
I AEE 40% Wl Yol A vlm =AM A
H(Fig.4), o124 ¥4 A% F=7t 7%
o wa} XAD4 Al FiAEHE o4 A
A ke ok Z7bslgd om, TBACI® DTABr
T 7ol agAjo] F o] A4 A AGUTE
£ 55 HYdAE A FAHE & 3
At #etd E Aol A s aAH ol 4§
A Aekoz DTABr & TBAX(X=Cl, Br, D)
£ Adg3gld

EFF o) &4 A A o] XAD-4 FAof 4
T AFoz FAAGE AL XADA4 FA] o
A& f71AES) £F 997t ol 4348 R
Wol g JshsAol A FAEH o AL XA
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Fig. 4. Adsorption of ion-pairing reagents (P*C-)
on XAD-4 resin as a function of P*C- concentration.
Medium: 20m! of 40% MeOH. Other conditions as
in Fig.l
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Fig. 5. Plots of Kp values of SLA and OCRA uvs
K,[TBA*].

D-4 Ao §F35 o4 A AY& AR o]
Lo A3 A7)A F5FEE € F A7) AE
olgh, olEF A& F o FAAo= golrs)
93l Ao Fag ol 24 A A%y o
2 ¥H K g 7€ + 49, o K #3
o]l 24 4 N9 Fx9 Fo W Aoz
¥ 78 A AR FHAF ;e EAR E
3= Fig. 59 7},

Fig.5¢ ol &4 34 A %oz TBACIE A

2319 & 3¢ SLASL OCRAS Kp 3¢ K,
[TBA*]o] A3} = A3 AFolch, & A g
Hld L4Ao] 953 & HNA S A S olg] o
FHgol A o A Hg Ve = ol
ZABEA ket

Fig.501 4 & 4 d%o] o]2%4 A A9
Er il e AL(1.0X1074~T7.0X107¢M) o =
SLA 9} OCRA =% K;[TBA*]e] & Kp 3k
o] AMAoz FA3E AL £ F U oA
2 XAD-4 Ao A #7145 £ 49
7b o]l A5 E4 Rdd A EisEe A0
I 2 AR, q7A JErle Ky @& e
Ak, ubd, ol 24 YA AtY TS F A
£(9.0%107*~1.0X 107 3M) ol = 7| &7]7F 74
37 He RS T T ded, oA Aol
o g5 Folet AAEY, F, ol &4 FA A
ke Tt F/HEE Adel &Y FTRE 9]
F7FeHA Hol oWl dAF T oAl A& o
L4 g4 ol ol HE Flo) o] e H3E
e AR ol A2 AgH oz ZE3A
g A 89 FFo] ZadtA H Aole o
23 Aol 29 dF2 A DAAE & e
it

o]24 A Aoz DTABr & A}43l4 SL
At OCRA 9 Kp & K [DTA']Y didf =
Ag A3, TBAClI & A& A9 2
3% vdebi et

Ao 2o AFAzRE £ A2 A XAD4
TR A 7145 FAL ol 45744
o A% A 94& & + A+

(2) ol 2% ¥4 o], A o] ¥ FE &
o] &2 &

TBACI1 9] Fx #3lo] =& A 559 oA
T 29 W3 A5Y Fi nAE FE &
o]l &9 FFAE &7 dot ®r] A KCl, KBr
2#x KIE A7 & 459 BuiAls 3
W3lg v w@ A= Fig.6% 2ok, A7A &
o] 29| FIF dot nJ] $3ted AUt T=2A
IFEEL S99 o] A7t FaA vAE
gL ¥t LY o Lo]9 FxE A
AY 994 SLAgt OCRAE 1.00X1072M
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Conc. of TBACL (x10™ M)
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Conc. of TBACI (x10™>m)

Fig. 6. Effects of TBACI concentration and coanion
on the adsorption of organic acids. Sample concen-
tration: 1X1074M; Medium: 20ml of 40% MeOH;
Temperature: 25.0°C; Amount of resin taken: 200
mg; Shaking time: 2hrs.

2, HNA 9 A9olE 1.00x10°M =z 4A3}
A e, Fig.6lA & o Ixe] |24 3
A A% ot S wEr A 559 il
AT & 7Rt Ed, ol AL Fig.3o04 4
3t vl 2, = FEFO| LY EFE X
7] 918t KCl & go Cl7 o] 29 $=F 1.00
x10"2M(SLA, OCRA)$} 1.00x10"*M(HNA)
2 3335 & A% TBACI 3= ¥t &
7 A gd FuliAG 2 KCl& ¥4 g,

TBAClgHE Y= =AM $HAlSF e 2
e o 7 At ol AAEL Yo & KCI
9] o] Bold 5% AAE A& & + At

ojs} A AL AR o]t T2 AHE A
S0l &g g0 A Hd, o] AL
zde] 3% TAB*Cl-+S —=TBA*S+Cl- 9
Fo] A ClI” o] 29 A7tz A 59 FFo] Fx
7 dEolet, &, FAd X o4 FA4
o] 2ol M3l Agol & TE S0l A2 A
AHo g o] F5AEE A Huz A& o
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29 3o Zaddz 44F 4 Yo

=3 APte FE L0129 FFo wet A
259 PiA 4 7o) W3go] ZetAA 5=
d, CI” o] &xr} o] w43} o] 2 e o] &
Brogt I” o] 25 A8l =9, ClI- o] &8 A
7t A e e Faste S AYe g4
ek &, A g FaEe T>Br>Cln
TUE & F AEd, oA FUE Lolog
wb7go] Aol wel A5 o] 23} o] 24 F4 o]
<39 A7 F P& F2ANE A A
AA 7] HEolet Ak ol HAdl
A3 4= Pietrzyk 5o 93l Bws v gl
oHiB2 59 B R g Ak Soled &
S ClO;>I">NO; >Br~>NO, >Cl- >citr-
ate>formate>F">O0OH~ =02 Za&dittz 3
Sk ol AL ol & wHFA A o LAY
F A e o 4 leh g SLA 9f OCRA
L TBACI %7} 1.0X102M o A Hd J3
S vl ulel HNA & 1.0X1073M ol 4 3o
F2& 2yt oA thE A 59 v HNA
9] a4l Y53 a7 o] 44 ol 24E
FAE ¢ Jdeon, x3 A5 o] AAM Ze
254 Aol A0 F3=e] AsH 9aE
< A%, AVH dAFo] £z +4
& A Huz A7H FA4E o177 93 o
24 34 ool FrhH ez FRo FisHA
Ha Bt on Faby o244 A o] A
2 ole3 A A Ao g ol24E J4
3A 57 | gol HNA & o] 24 4 o9
FE7b we A9 & FFE moA HE
Aol t},

=3 59 F2 vAE AW o)y 4F
& are} 7] 98 TBACI Al TBAB: 9 TBAI
Z o2 A Aoz do o F9 FTE
3o 2 A5 ol L5 HuiAS ke wstet
KCl, KBr, KI & A7}3te] F& gol2o] F&
o ulA& 9% 2AS A= Fig.7,8% 2
t}. TBABr & o] &4 ¥4 Aoz A3 &
7% SLA 9 OCRA = TBABre %57+ 1.00
X1072M o A, HNA 9] #H$d & 1.00X103M
oA o F3¢ xngov TBAIE A3



490 FAZ - FHHA - SBR

4

Conc. of TBABr%10 "M)

0.0 2.0 4.0 6.0 8.0 10.
T T T T
o TBABr
& TBABr + KC1
O TBABr + KBr JHNA
3.5k © TBABI + KI ) E —e—a
,/-/:ﬁ.ﬁ'g
’é’///(
ol 4
%/) OCRA
P ats gt ottt
,O/ _o—”"_,:——-x:: =
[~} L~ - T -
a3 -~ P s
z - P o o
A // oo .
2.5 s o sta ]
P - LA
Y
A4
-
.
F-d
2.0 -1
1 1 1 1 1
0.0 2.0 4.0 6.0 B.O 10.

Conc. of TBABr (x10™ M)

Fig. 7. Effects of TBABr concentration and coanion
on the adsorption of organic acids. Conditions as in
Fig.6.

Conc. of TBAI (x10™ %K)
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©
o
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Fig. 8. Effects of TBAI concentration and coanion
on the adsorption of organic acids. Conditions as in
Fig.6.

£ 7% SLA = 8%1073M, OCRA £ 5x1073M,
2832 HNA & 7X107'M ¥-2o0 A Ho F3
g wolm Fae| Zas] Azsg. =y
TBACl & ~H83t3l & 74 ¢2¢ TBABr & AH4-
e W A A5E 4L T sged,
TBAI & AH&8t5l & 4 ¢ 2 #4Fe % A
e, olAL ol utFel & widl o] 2o 9
3 Al 4714 dAFoz F3d ol 24 §
A ol F9o FAHE A7NH o)ZFo] FA
A AE o]} o] 24 HA o] 23] HAY
A Qo] Z4sks] wf ot} =3t TBAIE A
4 g o el HAAE 2Ad F a3}
€ AL Fol AT vhs} 2ol TBAIY F=7H
7t 79 FEE Frhskedl, 1ol 4
B ol AA adrt 2ER = 4 ¥
= o] gl A= I7 o] &3} o] 2% A o] 239
435 Fgol A5 o] o] 24 FA o] &Y
AA7H ¥ & st Hmz A9 F3F
< ZasHA He Heltt, AF AFdte ud
ol &9 Fiol wet F29 =/ AW F3 9
A7 FAA ", a2z FE FolL9 9
&2 TBACL & AH83t3& A5 23t
g3, TBAX & 2t 4440 & DTABr &
A& & A%, DTABr 5= H3le] otE ¥
WA g A8 FAd wA & FELZOIL
9 AHE #Al dob 2 AH(Fig.9), TBAX
$ A8S9E A% v FF 3L usle
4 e 5= 9944 0% xtdos ARE
o ¥4 F7HA70¢ & 5 ek o)z DTAY
o] go] TBA* ol @yt saslee WA 71 4
@ 3% 27 g DTA* ol 2ol 44 &
A9 A% TBA* ol2uch 982 s Aol
A3, TBAT o] 2o v|3] Zvbdd oz wig
2 0k gHA AL FEAAME Age F
g gHHor S/ F e FET F9
DTAY o] &o] Ao F&5A He Zelt
=3 SLA 9} OCRA 9 7%, TBAX & 4}&-
S9g W o DTABr g A835ie # §%
o) 71 AT AW 2 AL ¢ + Y=,
o7& SLA % OCRA®] 3% 2440] 24 &
b4 IAEY FHE FA FHL ol L4
Journal of the Korean Chemical Society
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Conc. of DTABr (x10™>w)

1 ] i L 1
¢.0 2.0 4.0 6.0 8.0 10.0

Conc. of BTABr (xxo"n)

Fig. 9. Effects of DTABr concentration and coanion
on the adsorption of organic acids. Condition as in
Fig. 6.

© DTARr
e TBAC1
& TBABr
B TBAI

i [ 1 1 1
0.0 2.0 4.0 6.0 8.0 10.0
Conc. of KX (x10™2y)

Fig. 10. Effects of ionic strength on the adsorption
of organic acids, Conditions as in Fig.6.
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4 A e ool A S EEHA =7 o Folzm
A zHgdk, wiel, HNA 9] 7% 39 F71Z0]
TBAX & AF&3l3 ¢ A9 A9 28-S o<
ek o] A& HNA 9] A § &40 433 =2
22 ARG o] 24 HA A% FFe] A
FEE R Fz LoldlA Ho FHL vy &
A7l wFol gtz g A

o|9fzto] A5 FA] m AL o] 24 ¥4
o] &, At o] 27} FFEol L9 of dof A A
¥ 2 Az, A5Ee XAD-4 X djd 53
2ol A5 AL mdo] o8 F gL o
T ek

(3) viA L4 o] & A7 W& F 3

$4 9 o] A|7|7} XAD-4 Ao] g A
B o] 25 Fid WAL ¥ =43 A
& Fig 105 2ot A71A o] 24 34 A%
FEE 1.00xX1072M & 4 A3A 9o, TB
ACl & AH8-8 7%+ KCl, TBABr 9 A%+
KBr, TBAI 9 7%= KI, =25 DTABre] 7
++< KBr2 77 £99 o] 24715 259t}

Fig. 1014 & 4 %ol &9 o] 2477}
F7kgel wetk 24 A5 5 F3E gasgo
o] A& &4 o] At e AfolE AR
o] &3 o] 24 A4 o] Atolo] A gdE AA
714 g3 A g A7} st E 2549 97 F
Ao oF A5 ool FA FFHs AL,
S8 9 o] & AlF7t ARAA HA db o] 29 F
=7t FIFHA o} A9 ZHe FAolAH A=
& o) Fx F3HY Y= )24 P ol F
el wbd o] 9] FEIt FU18HA Hedl, ol
FA Hd ol &4 YA o] A8 o] 27 A
A AL FadA Hm, A5 o9 F
AL AR o] At A= a4 A3 F
Aol g3 AujA =lmz g4 o] A7)
7t ARASTE A5 o)EY FIFE FadsA H
= Aold,

ol21gl 4w & Fig.109 A9} & H3ig &
& = vk &, SLAY OCRA ¢ H& &4
o] 453 & HNA &= §99] o] & 477} o=
Ax Fr3ERE BelAls e gas 24
bR @igkont, SLA ¢ OCRA 9] 7 $ol =
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Table 1. Log % of organic acids as a function of TBABr concentration in 50% MeOH

Conc. of

log ¥

TBABr HSLA SLA

PCRA CSLA

{X10™M) XAD-4 XAD-4 Cg

XAD-4 XAD-4 Cys

XAD-4 XAD-4 Cy XAD-4 XAD-4 Cyy

Batch Elution Elution Batch Elution Elution Batch Elution Elution Batch Elution Elution

0.0 —1.58 —0.24 —2.33 —1.42 0.02
1.0 —1.44 —0.16 —2.8¢ —1.27 0.22
3.0 —1.35 —0.08 —1.48 —1.20 0.34
5.0 —1.26 —0.02 —1.33 —1.10 0.42
7.0 —1.18 0.03 —-1.21 —1.03 0.46
9.0 -1.17 0.06 —1.15 -—1.01 0.51
10.0 —1.15 0.08 — —0.94 0.53

—0.66 —1.10 0.37 —0.32 —0.89 0.66 —0.66
—0.62 —0.89 0.48 —0.31 —0.80 0.81 —0.04
—0.58 —0.79 0.59 —0.28 —0.68 0.93 —0.03
—0.52 —0.77 0.68 —0.23 —0.64 1.02 —0.02
—0.54 —0.71 0.72 —0.21 —0.52 1.0 —0.02
—0.50 —0.67 0.78 —0.20 —0.47 1.18 —0.01

— —0.67 0.82 — —0.45 1.22 —

LA o] & A7)} FrtEe whet FeiAS gk
o] 43 Zade AL ¢+ Arh

o)} 7o AzE A (DA A5 SR
E FEolLY FEI FETE Fopd g A
# A& Bz, £99 o] A7 N8 £3
o wA & JFo HAHAM nud AH}esSTH®
Z AL ¢ F At

ol o] Atz HE, E AF2AqAE o]
# g4 Ao 3t f7]4-ES] XAD-4 54
g F23L ol A5 FHE 2o gt A
< 4 F A

2ol x| Hate ol HiX|jHDt E2|Be
A A, ASAAE o4 AEBREH
oA ol &4 FAL TH7 st A
AP 2AL WA R g ez A3t
2 AYRAHE AA 2 azrteadddA o &
He Adz3e ey 437 A=
Ayt ey A9AAE AsvaFors
5wy k9] A#RRA & dob B Y] AurA
s of oF 3t}

m2ba] B A A o] 4 azrtE2H
oA dErtA B ZAF o] 24 A o9
FE9 U180 B dste] wE 7 A5
L AE WAy gelfoz A 43
A3 Hla 3t

(1) TBABr 5% #3lo] =& A3 34

50% =letg 249 pH & =A% A 59 F
o] A9 dojvhx] ¢ 2704 TBABr 9| F
s¥gle BE 2 59 $3 A& WAYH

gy o2 28 A7 (Table 1), TBABr ¥ =
7} 715t ot A 559 £FAA kel Fob
Bt =, ol AL Fig.3o)A Avdg vio} 3o},
50% wlet-2o]A TBABro F=wigle m&
T upg Atol o] AARAE ot 87| 8 Table
1914 XAD-4 3§ A3t XY 3 g3 9
A AE 248 29 & 7 AR RE A
FEo] g AA FAA A ZA WA E&E&
o 5 vk ol AL Aoz veEld G&
Az} oo vad FL AAYr=0.97)& X
H et
log '=(1.3%+0.1) log &' +(1.7+0.1) (9)
A (9l A F wy Atel 9] A343tA 7+ TBABr
9 Fxwislte] g WA ¥z Ao A
Az FH § A& ol &3d HAHE E3 4
9] TBABr 7% ¥ HolA &2 AFE3F
3 HA FE2AE ST F AL Aoid,
@AAA 71 €717 10] obd AL AFH o2
DA HY L ol F WAYA EHAT HY
ol F& &y AU HoldlA Flst
Aoletx AA=z, Aol 0] ohd A&
WA AEojul & APH oz T o] =
A F A7l Ao e Aol 4F
gt
3, Cis A% AAZE 283t 7 A 59
L3225 4% 45, TBABr w7t 5718
o wet 2 A5 &34 e S A
XAD-4 A5 A7 7ol w8 FrbFo] &
33 A5 & F At olAL FAEAY T
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Table 2. Log k' of organic acids as a function of MeOH concentration

Conc. of

log ¥

MeOH HSLA SLA

PCRA CSLA

(%) XAD-4 XAD4 Cjg

XAD-4 XAD-4 Cyq

XAD-4 XAD-4 Cys XAD-4 XAD-4 Cyg

Batch Elution Elution Batch Elution Eution Batch Elution Elution Batch Elution Elution

40 ~1.10 0.24 —0.67 —0.92 0.81
50 —-1.30 —0.08 —1.42 -—1l.21
60 —1.53 —0.24 -1.78 —1.38 0.01

—0.11 —0.68 1.15 0.20 —0.08 2.02 0.46
0.33 —0.57 —0.99
—0.66 —1.29 0.22 —-0.34 -1.12 0.45 —0.04

0.58 —0.26 —0.70 0.94 0.04

29 A9 AdA 7= Aeolztz 4A4%
o &, XAD4 $R ¢ Cpp AF AL 2F
A FA o)A "t XAD-4&= AA 7 v FA4d E
g duld WA FFFA el Cis A
T AARLE F4U A A HFA Cs g
AFAZL Aoz T3 WEe d5E Aehed
7t 2 g EA%A "o gebd XAD 53
7b Cis A% BAY doh 4£44 H3e] 2z
oled F4 A% Ast xsst A vehbA
s Aozt A7, &, TBABr & A71s13
Su FEAH oz v F4el Cp AF AAA woh

AA 7} v F4e XAD-4 427} TBABr o

e A & 254 d¥E By Ao
ool &, XADH4 FAE FAA = 3l
TBABr 5= W3l & 7 A59 &3x
e RAP o2 2AE AFAL Cy A7 AAAY
€ AR |9 Agete AAAAE A9
URA Tt 22 FFgFE Bolmz WY Az
= Cis A% AAZANA A5 = FFo o4
AAH o2 o] &d F A& AHelr,

) &g 5= Hsle] g 43 #A

Alg 59 &UAAE zstd TBABro ¥
25 1.00X10M 2 A%ty vk & xxy
Sho] mE HAY A L2y SFUAE F
g A (Table 2), Wt F=7F F7HEl
w2l A5 ARkl #Hadte AL &
T A )AL fU &Y FEA FETE
AEEY &ofol A & =rt AA Lol E
WEE A=t AAS] s Eeld,

TBABr¢ F=& 1.00x103M =2 z=A4A7
Aol A Aee] BE dsie] Be iz
o 4BAAE dob 25 A4 XAD4E 4
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48] MY gelyeor AFsd g A
Sl A & g Fo] RE A7) & FH A A
A HeoluA & 4 F Uddn oL A
Ar ez veplig oA gor F& A4
A (r=0.98)& BgG},

log ¥.=(1.6+0.1) log &' +(2.1+0.1) (10)

(1042 F5 5w Aleld AzmaAe
et FEol AAgle]l UFFT AL & F 9
. & (10)A & o) &3t 99 des 5y
Al A RAH o2 299 o7& A G F
A 28 24& dFE F A Aol 9 4
AA 71 &717F 10] okz Age] Qo] obd A
2 (9)AA A3 upe} ),

o|¢} e APAFAE Agwe] vlzA 7
Dt vl go] HA =i RAY L F3 o244
azvtead oA §r14ke) HA £ 2A%
HEEE A&Sed 8% 52 ANE F
RE Aold, AH7A AWzl w2 479
A BTE Y F U 27he AYE BE
e AFE JdE F A& Aol

£ d7€ 19863 = TaF AFA d7
2 78 AQet Fafol ZAZHYH,
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