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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 sclutes 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 sait
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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Fig. 1. Distribution coefficients for organic acids on
XAD-4 resin as a finction of sample concentration.
Medium: 0. 1IN HC1-30% 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.
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Fig. 2. Distribution coefficients for organic acids
on XAD-4 resin as a function of pH, Sample conce-
ntration: 1X10~4M; Medium: 20m! of wide buffer
solution/30% MeOH(BZA, ONBA, MNBA), 40%
MeOH(SLA, OCRA, HNA}. Other conditions as in
Fig.1.
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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: 20mi/30
% MeOH(SLA, ONBA, MNBA), 40% MeOH{SLA,
OCRA, HNA). Other conditions as in Fig.1.
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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

' T | T T

800 |- -
700 | -
600 - -

500 g -

a
<

400 [ -

300 4 .
200 /-;‘A -~
100 |- -

0 1 i 1 Il 1 1

K, 17BA"T
Fig. 5. Plots of Kp values of SLA and OCRA uvs
K,[TBA*].

D-4 Ao F39 o] 24 YA A G AR o
Lo A A7A A5FET ¥ S U AE
olck, ol AL F ¥ TAAL= golns)
it FAo] Farh o] L4 A A9 o
2 38 K g 78 ¢ ded, o Ky @5
ol 24 FA A9 Fx9 Fol df 4ge=
¥ ¥ 4 Agd peAe e AL A
3= Fig. 58 2o,

Fig.5€ o4 Y4 Agdez TBACIE A

Y

£39¢ 35 SLASH OCRAY K, 3¢ K,
[TBA*]el A& =Ag Aot & Agd
v AFAgo] Y53 & HNA S A4 ojn] o]
FAol A He FuiAF g e = A
EA A okt

Fig. 5014 & ¢ gl%e] o] &3 34 Ag9
Frrb RS AR(LOXI0NT.0X107 M)l =
SLA ¢} OCRA EF K [TBA*]o) =% Kp 3t
ol AAA ez FUHte AL £ F I+ oA
2 XAD-4 Ao 9T {71459 FEA 49
b ole AERE TEY A5 F¥He A
2 AFG, 4NA 7€l e K g vEt
Ak, wbd, ol HA AYY FErt A
$(9.0X1074~1.0X 107 M)l = 7| &7 7F 74
3 BHle RAE B 7 e, olAL ol
9] s w Folet Agde}, F, o] 24 ¥4 A
8] FE7 FUFE Aol &Y FRE 7ol
7k =Hol o dAq FE o|FolME 9]
24 A ol o H Fuol o] 2 A}EF
de AR ol NE FAFez 454 F
B2 A8 FFe] adA sE Al 9
23 Aol 29 g ADAAME 2 vepd
A=t

olexd g4 Aoz DTABr & AFg3le SL
A% OCRA 9 Kp & K [DTA] A3 =
At A5, TBACI 2 AME3& 243 22
Z &< e,

Ao 2 A2 £ AY24 4 XAD-4
TA AF #7145 FHL ol FxFE
o g% A dF 4 F At

(2) o] 2% B4 ol, A o] 4 FE &
o] &9 9%

TBACI 9) ¥= 8o & A 859 97
T 72 #e A5 FA o)X g FE S
o] &9 #FAEF ¥4 got ¥7] ¥ KCl, KBr
a8 x KIE A7 & 399 £dAs 39
WHalg v g ASE Fig.6% el A4 &
ol 2o EFE deot nF] §3ed HJ{ E=2A
APEFLE 499 ol 77 FAA v
YL 2t 8 £ fol2g & A
AY 9904 SLAS} OCRAE 1.00X1072M

Journal of the Korean Chemical Society



TEA E4A A {014 FRYA FR AT 489

Conc. of TBACL (x10™*m)

3.0

1
0.0 2.0 4.0 6.0 8.0 10.0

Conc. of TBACI {x10™>m)

Fig. 6. Effects of TBACI concentration and coanion
on the adsorption of organic acids. Sample concen-
tration: 1X107¢M; Medium: 20m? of 40% MeOH;
Temperature: 25.0°C; Amount of resin taken: 200
mg; Shaking time: Zhrs.
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Az} FeAA Ao, 22: FE 019 9
% TBACI & AH83t& 49 2okt
8, TBAX & 81} &9-4o] & DTABr &
AH8319¢ A%, DTABr $5 sl BE 2
Al gkt A g9 Fie] W& FEL)L
9 B3E @Al Gt £ ZH(Fig.9), TBAX
F AR S A9 AL 3 4% vile
U 2 55 Y94 ¥ a3z ARE
9 F4EL FHIAE ¢+ Avh, o1 AL DTA*
o] 0] TBA* o] gxurct giAl&e YN 71
W 3o A5 aj ol DTA* o] o] 4o F
A9 A4 TBA* o2} ¥z & w0
Az, TBA* o] &o] 3] 2 vl o g wfd
g % 0, s AL FEAqANE A5 §
Fe agHos F7MR T e 22T 39
DTA* o] &e] #=xo] F3=]A =Hi Ao|c},
=% SLA %} OCRA S 3%, TBAX & A4
g o 2o} DTABr& +h434¢ = %
o] F7tee A= Y4 & A& ¢ T A+,
o] & SLA ¢} OCRA 9] A% &44¢] 2R &
obd o} RES FAL A0 F#3d ol %
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Conc. of DTABr (x10” )

1 ] i L 1
¢.0 2.0 4.0 6.0 8.0 10.0

Conc. of DTABr (xxo"n)

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

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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Aol wle) o] &Y F=rb FU1EA e, o
FA B4 o] 4 A o2 AR o2 3
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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 Cjg XAD-4 XAD-4 C XAD-4 XAD-4 Cy XAD-4 XAD-4 Cjp
Batch Elution Elution Batch Elution Elution Batch Elution Elution Batch Elution Elution
0.0 ~1.58 —0.24 —-2.33 —1.42 0.02 —0.66 -—1.10 0.37 —-0.32 —0.89 0.66 —0.66
1.0 —1.4 —0.16 —2.8¢ -1.27 0.22 —0.62 —0.89 0.48 —0.31 —0.80 0.81 —0.04
3.0 —1.35 —0.08 —1.48 —-1.20 0.34 —0.58 —0.79 0.59 —0.28 —0.68 0.93 —0.03
5.0 -1.26 —0.02 —-1.33 —1.10 0.42 —0.52 —0.77 0.68 —0.23 —0.64 1.02 —0.02
7.0 —1.18 0.03 —-1.21 —I1.03 0.46 —0.54 —0.71 0.72 —0.21 —0.52 .09 —0.02
9.0 -1.17 0.06 —1.15 —1.01 0.51 —-0.50 —0.67 0.78 —0.20 —0.47 1.18 —0.01
10.0 -1.15 0.08 — —0.9U4 0.53 — —=0.67 0.82 — =0.45 1.22 -

£ 9 o] & A7t FoAge whe} RuRAS g
o] FA3 sty AL SF Ak

o)9} & AFE A Agy {FAA
£ FEolLY FE7F F71ErSE Fokavt A
3 2 235z, £99 o] A7l Nge] F3
of vlA & G dAA Hud Az TBS
Z QAL ¢ F A

ol 4e] Atz BH, B AFZAAAE o)
% YA Aol g 771458 XAD-4 A4
g F34 ol 4374 2o wWEckes A
€ ¢+ A,

2| =72} gigjo i@ uix|It S2IH2|
AW A, AZTAAE ol 22viE2H
o A o] &4 AL TEAA e A=A
AP AL AFA7 ] s oz 4935,
X AY¥RAAE AAz azrraegddA o] &
He A2l £y -S43 AFAe "
AR Y] 4944 E Azvlagezsy
F 339 ASRAE Qo 2E de] Ry
= o] oF g},

ety B Ao o) g4 2ErtEzH T
A drtA £ ZAF o4 FA o9
59 #7409 sx W] g & A5
fElAE XY F ey ez 44 %=
A% ¥z g

(1) TBABr 5= #is}e] ot& 33 A

50% #=tg &4 pHE 243 429 &
zto] A9 do A @ 2730 A TBABr 9] 5
=3l mE 2 g §F dAEF WAYH

£8) o2 2AG B}(Table 1), TBABr 5%
7t St we} NEEY f3FAA el FUb
stedl, ol A& Fig.39) A 49§ vk} 3c

50% oeto) 4 TBABro| Exwisld =&
T apiabe)g] AdaAE ot 8] A3 Table
1] A XAD-4 A & AR WA g9y
AY A}E A8 el & + AR ZE 2
Fgo| ¥ JA #AANA ZA RelvtA] L&
o 4= ek, oA g Aoz elygd oS
Az e vz §L AAAE=0.9ME 2
gt

log 8/ =(1.31£0.1) log &'+ (1.7+0.1) (8)

A @A F 3bd Abel9] 233447} TBABr
9 Fruidel g A ¥z LA A
Az 58 g A& oj 43t XYL FH
¢] TBABr 5= H#oA L2fe oiFE A
7 A Fel2AE A28 5 A& Aol
@A A 71€717F 1] obd R A¥A o=
AT YL o) Fe WP I By
£ ol F= £y 2EHA Aol A FQld
= Aotz A48z, Aol 0] ofd R&
F el A A¥su & AgR oz F o] =
A # ¢ ggy] AR velhe Aoje Azt
jte},

4, Cs A% AAEE A3 7 A59
$3AAE 4% 45, TBABr =7 71¢
of wel 2t 459 &R FL F/FEFAARE
XAD-4 A& AHE{E Aol vl 8 F7hFo] 4}
F3 FEE 4 T Uk oA FNEAY F
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Table 2. Log ¥ of organic acida as a function of MeOH concentration

Conc. of

log #

MeCH HSLA SLA

PCRA CSLA

(%) XAD-4 XAD-4 Cye

XAD-4 XAD-4 Cyg

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
50 —~1.30 —0.08 —1.42 —1.21 0.33
60 -1.53 —-0.24 -1.78 -1.38

0.81 —-0.11 —0¢.68 115 020 —0.08 202 0.46
—{.57 —0.99
6.01 —-0.65 —1.29

0.58 —0.26 —0.70 0.94 0.04
0.22 —0.34 -1.12 0.45 —0.04

Z9 A9 HeA Jlidte Helzz P
. %, XAD4 $A8% Cy AR AALL 2F
A GF4olAul XAD-4& AL v FH &
g 2edls dqu)d WA F5FAelx Cp A
¥ AAFL FH4A AYaAdd v T4l Cu g
ARAR Ao FF WEE HEE Aszkxs]
7k 2R E Z48A 9ot weby XAD =34
7t Ce A BAAR ¥ 244 HAHol 2y
ol 34 A<k A7 asrl 2A) el
s Rol=zt 44, &, TBABr & #7814
S0 BEAHoE ¥ T4 Cs 2F AAA 2}
£ A7 ¥ 24 XAD-4 47 TBABro]
o B A 2 &4 dFWE 2 Aol
9 Folt} @3, XAD-4 £A& FiA 2 3o
TBABr % ®3le nE 72 A 59 £3xt
#e Yoz 2AF AFAG} Ce A AAR
£ AR g W9 Adee AdIAAE AY
AR gk 2 HPE Molmzr WY A
E Cis AT AAZAA A5 o FEFo A3
ARz o] 4d + A& Ao},

(2) wgE 5= H3ldl wg 43 A

A 8%59 £§UAE z¥ste] TBABrY %
EE 1.OOX10M 2 A3 vEkge] 5
Sholl nt& AP L2y LYPAAE 23
& A (Table 2), Mg F=ob S5
mtet A 859 REUAGhe] FaFE AL
T At R # 8y FEA FARTF
A 2EY Sl g L=t AA fofjol F
Wz A5 A7 G|

TBABr¢] ¥=& 1.00X10M& ZHAA
Aol A Hgge B H3ld wEg F updz
o A[FAE ol 27 AHA XAD-4% A+
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&3] MY} gepdoz AYIG 2 A
Hof A & ¢ Kol BE AFAI F A A4
24 oA §2¢ 4 7 Udn olAE A
AAeg vepld oA Por F& A
A (r=0.98)¢ A

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

0oz $5 F 9wy Atole AAAA+=
A T AR €A% AL ¢ F 3
g, 5 (10)4AE o3t #9 ok g =Y
Aol As AP oz L2H 9 o5& HFFHt F
H £ 2AE A8 + dE Rtk 9 A
ol A 71 &717F 19] ok =z AHe] 0o ofd A
S (DA A 4B7 upe) 7@,

ol e A¥AT APy vizy 7}
gtz v go] AA =g WYL Y o4
azvtEzd A §749 HF g8 245
H¥gs d&dted £43 52 AAL $
AE Ao, oeirtA] 27w & AYY
ALg 3 FE 29 F 5l UMY AYE B3
T 7 e 29 A8 + AE Ao,

2 d17e 1986 E TaF AFHAA A1)
2 oy A} e 2AZHY,
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