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R 9. Amberlite XAD-2 % XAD-7 $xloll tidt slza 1 &2A U34S g 2+
TEAGE FA%e] =Akekesh, XAD SRl did slEe] F2 Langmuir $¢§3toz Ay
olend, o] wle] FH2 Fxte] Arlo] wEy, F FAAT AL slshe AgH Tl FAUS
ket 2 Gl i dlEFe F&e|ixE Lennard-Jones potential 2 #HAlateich, o)
DAL 219 w52 219 HAr|ck8le] van der Waals £ 25| A|4lslodon #l|%-Fo Ex}
A& 2 whes Fagdch, HEfEAlEe FAYe 7 Sl thdk 2189 Stacking factor
(F) =322k 28 sl5FAlel9] van der Waals -3 2 %€ 13 Hadrz)e] wAex—gre &

AR E Folm ez ZA Falesizia) vlmste gx Aud 4 9sich 7 4x)o] A3} 9
Tol2Y FaolEsls 4 A& h - 4TA A5 AR Bt A go] = g9lal Aog
vebytet,

ABSTRACT. The adsorption mechanisms of phenols on XAD-2 and XAD-7 resins were studied by
using the distribution coefficient (log Kd) measured in the optimum adsorption conditions. It was observ-

b

d]

ed that the Langmuir adsorption isotherm, indicating a molecular size-dependent adsorption, was ap-
propriate for characterizing the adsorption behaviors of phenols on XAD-2 and XAD-7 resins. The
adsorption energies of phenols on XAD resins were calculated by Lennard-Jones potential equation. In
the calculation of the adsorption energy, the molecular radii and dipole moments of the resins and phenols
were calculated by their van der Waals volumes and Debye equation, respectively. The stacking factor
(F) were determined from the ratio of the equilibrium distance to the stacking distance of molecules.
In order to explain the adsorption energy calculated from the stacking factor it was compared with the
adsorption enthalpy for each of phenols which was experimentally determined by batch adsorption shake
method. It was observed that the adsorption enthalpy of phenolate ions on the XAD resins was likely
to be more seriously affected by dispersion interaction than by a dipole or a charge interaction.
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Table 1. Effect of shaking time on the adsorption of
phenol on XAD-2 resin*

Adsorption amount

Time (brs) (x 10-2mmol/g, resin}
0.5 1.77
1.0 1.83
1.5 1.85
2.0 1.85
3.0 1.85
5.0 1.85

* Amount of resin taken: 500 mg; Amount of phenol
taken: 1.50 x 10-2 mmol, phenol in 15 mL of aqueous
solution; Temp.: 298 K.
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Table 2. Effect of resin amount on the log Kd of phenol
on XAD-2 resin*

Resin amount (mg) log Kd
100 <2
200 1.76
300 1.70
400 1.69
500 1.70
750 1.69
1000 1.71

* Amount of phenol taken: 1.85 x 102 mmol /g, XAD-2
resin ; Shaking time; 2 hrs.; Temp.: 298 K.

Table 3. Effect of phenol amount on the log Kd on
XAD-2resin*

Phenol amount
(%103 mmol) log Kd
1.00 >3
3.00 2.32
5.00 1.89
7.00 1.69
8.00 1.70
8.50 1.69
9.00 1.68
9.50 1.70
10.00 1.69
12.00 1.47
15.00 1.39

* Amount of resin taken: 500 mg; Total volume of solu-
tion: 15 mL; Shaking time: 2 hrs.; Temp.; 298 K.
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(x 10-2 mmol/g, XAD-2 resin)
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Fig. 1. Adsorption curve of phenol on XAD -2 resin at
298 K.
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Table 4. Adsorption amount of phenols on XAD-2 resin*

Substance Adsorption amount Substance Adsorption amount
(mmol/ g, resin) (mmol/g, resin)
phenol 1.9 x 102 2-Br-phenol 9.0 x 102
2-Cl-phenol 4.2 x 1072 3-Br-phenol 8.5 x 10-2
3-Cl-phenol 4.1x 102 4-Br-phenol 8.3x 1071
4-Cl-phenol 4.0x 102 2-I1-phenol 1.9 x 10!

* Amout of resin taken: 300 mg; Amount of phenol taken: phenol, 9.00 x 10-3 mmol; chlorophenol, 1.50 x 10-2 mmol;
bromophenol, 3.00 x 10-2 mmol; iodophenol, 6.31 x 10-2 mmol; Medium 10% Methanol solution; Shaking time: 2 hrs;

Temp.: 298 K.

Table 5. Adsorption amount of phenols on XAD-7 resin*

Substance Adsorption amount Substance Adsorption amount
(mmol/ g, resin) (mmol/ g, resin)
phenol 2.7 x 102 2-Br-phenol 9.6 x 10-2
2-Cl-phenol 4.8 x 102 3-Br-phenol 9.8 x 10-2
3-Cl-phenol 49x102 4-Br-phenol 9.7 x 102
4-Cl-phenol 49x102 2-1-phenol 2.0 x 101

* Amout of resin taken: 300 mg; Amount of phenol taken: phenol, 9.00 x 10-3 mmol; chlorophenol, 1.50 x 10~2 mmol;
Medium: 10% methanol solution: Shaking time: 2 hrs.; Temp.; 298 K.
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Fig. 28} 2k, o714 C & #lEe F=od A
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Fig. 2. Adsorption isotherm of phenol on XAD-2 at
298 K. (=) Phenol (@) Toluene
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Fig. 3. Temperature dependence of adsorption of phe-
nol on XAD resins.

AR EE cfF3 Fro] AlAbsigic

X} etx|ER WX HES HWH, XAD 4
28] ¥} 9kxE-& van der Waals %3] 102 P g
732 DebyeAlo28e Fxo #3Aznes
T2l Hatedde FAY EAANEE Y35tk
gol, wlebi B odFolxE Huggins''et Cor-
radini'?®] =hol we} nEal 429 HbEE =
| Eck g s Fao] dojsle Ealz
7}453 van der Waals 3% 73 & o|28
e $xpiAE-E AAsA

XAD 4R Table 60l A vle} Fo]
styrene-DVB Al%de] ¥z gAfalo|nz 1F
F25 olF+ HH9| styrene 3 FAl9} divinyl-
benzene ¥ ¥A5 ZIERIHZ 3l o] Z]ETHY
9] van der Waals H#32%¢ ZAAd XAD-2
FA9] FAIAEE AAbEE 3,82A0] =o o]
7181828 E Aabd AFARMEE 0,19D ©l
ot} e uboz acrylester A9 S=iql
XAD-7 #39 7|£3E 4HEs]E acrylester
Huow AAYE wl XAD-7 #A19 FAhkA|
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Table 6. Unit molecules, molecular radii and dipole mo-
ments of the resins®

Unit Molecule

Molecula.r Dipole
radius®(A) moment? (D)

XAD-2 3.82 0.19

~-CH-CH,-CH,-CH-

—-CH-CH,-In

XAD-7 2.82 0.65
cty

~CHyC-
C=0
0

CH; /n

aCalculated by van der Waals volume.1® ®Calculated by
Debye equation.24

Table 7. Molecular radii and dipole moments of phenols

Substance Mw. Radius(;\)" zltfzfnt(D)"
phenol 94.20 2.77 2.14
Chlorophenol  128.56 291

2Q 291 1.43
3Q 291 2.19
4 Q 291 2.70
bromophenol  173.12 2.96

2 Br 2.96 1.37
3 Br 2.96 —
4 Br 2.96 2.89
2 1 phenol 220.01 3.03 1.54

@Calculated by van der waals volume.!® From Ref.
23.

52 2.82A°, #A3A=mlEE 0,65D I3
t}, ol4ke] ANE Table 60 23319k,

= dEiate] AR S-S van der Waals
Fo25E Tan, sERe A3mdes
Lol Xl 298K oA 9] teg wlslgitd o
ZhEe Table T3 7},

Stacking factor. w3z} §4d4-x] Bxjel 9
A ALHE w8E of AR oA
8 THl Aejol A 2gee Aol oh=2, van

Lo
A
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Table 8. Adsorption enthalpy of NS and AQS on XAD-2
resin

Table 10. Adsorption energy of phenols on XAD
resins*

- AH{kcal /mol) XAD-2 XAD-7
Substance - Substance

Expt. This work ~e Epp Err Eng Epp Err
NS 45 4.5 (at F=0.65) phenol 6.12 0.01 6.13 9.72 0.39 10.11
AQS 44 4.4 (at F=0.60) 2-Cl-phenol 6.61 0.00 6.61 1029 0.15 10.44
‘From Ref (21); Taken amount Of Ns and AQS 1.0 x 3-Cl-phenol 6.61 0.01 6.62 10.29 036 10.65
10-2 mmol/g, resin; F: stacking factor; NS: naphtha- 4-Cl-phenol 6.61 0.01 6.62 1029 0.54 10.83
lenesulfonate; AQS: AQS: anthraquinonesulfonate. 2-Br-phenol 6.65 0.00 6.65 1027 0.13 10.40
4-Br-phenol 6.65 0.01 6.66 10.27 0.59 10.86
Table 9. Adsorption enthalpy of phenol on XAD Re- 2-I-phenol  7.27 0.00 7.27 11.12 0.16 11.27

sins

- A H(kcal /motl)
Resin
Expt. Calc.
XAD-2 6.12 6.13(at F=0.61)
XAD-7 10.08 10.11 (at F =0.56)

*Amount of resin taken: 500 mg; Amount of phenol
taken: 8.00 x 10-3mmol for XAD-2; 1.20 x 10-2mmol
for XAD-7; Medium ; aqueous solution; Shaking time:
2 hrs.; Temp.: between 298 and 303K; F: stacking fac-
tor.

der Waals #3238 A4d FA7ke] #y Az
of gk AlA|E=le] 7e]2] ¥]E stacking factor
g} stz Fabellizle] 2AQlxtz =9iasist, o
714 stacking factor (F)i= oh5 ez 723
stoict,

Cailiet €] 2 13l adenine-adenine stack-
ing distance & 3,3 A%olrv{, Sprague €°] i
3}  graphite-graphite stacking distance &
3.35 Ae|t}¥? = van der Waals ¥ 24 #
418t adenine adenine &} ¥ Azl= 6,02 Aol
olor] graphite & #lAl w A2 AAZES o
benzene-benzene Akol9] H¥F el 5,54 Aolal
o, webd HP A gk AAEAte] A2l
v]o] F& 77 33} adenine 9| F + 0, 550171
graphite ¢ F+ 0,6lclch, ulepd £ ool 4]
Aedgt 1 8xp £ sEEat Aelel Fx 0.6
Haol e 7HA ez oatHr, o9k L o
Ae AZsl7] SAsked  Gustafson E°l
naphthalenesulfonate (NS)®}  anthraquinone-
sulfonate (AQS)e] XAD-2 &l gl &xkofl
e3|2is B ooffollx] 7}k XAD-2 42 &#x2b
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*Calculated with stacking factor, F = 0.61 for XAD-2;
F=0.56 for XAD-7 resin; Eyp: dispersion energy:
Epp dipole-dipole interaction energy; Epr: total ad-
sorption energy.

NS = AQS &7 Atole] By 2 e A

ALgE Fatoli=le} ¥lmdle]  stacking factor
£ AR A7 NS+ 0.65, AQS+ 0,600
(Table 8), o|9} 22 A4l B o Fof4 7133}

9] FAAldel Fohe AE ofuldiel, o]4A|
XAD-2 9 XAD-7 sxlol w3 sizialel &z
o 9doixle) stacking factor & 37| 93led
72 ubjoz Aldgiel Fatoletsle} Al4kgkal
Fatol| =] & wlmdt Azt XAD-2 s-Rlol| o) 4
£ F7l 0,61012ler, XAD-7 Ao disi &
F 7} 0.56002ct, wtebd n2at 4429 dE
7ke] Fol wele 0,56~0, 610190k o] e
adenine 3} graphite %€ 73 Fzte] =9st
o & ghet,

o]714 XAD-2 4=|oll =3} stacking factor
7} XAD-7 A3t 2 R A44 nEA9l
XAD-2 $A 3917} 488 Foll e dAziA At
ole] Agj7} 44 il XAD-7 4R
2gAe)7E & o delglAl =] efFelebn A7
ek,

utela], o]Ale] Azlz He] w|FHHoln] 444

Ql Ak 2ol thgt F7[ A &2k F+ 0,61
olwy, AFA nE¥x} x]2} 7]FA Aol F
= 0.562% 7AAsIck, olatel AxNE Table 9
off Helatal

E&oAR], FA] ARsle Falelvz| e}
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Table 11. Adsorption enthalpy of phenols on XAD-2
resin®

So FAAS VY AT 275

Table 12. Adsorption enthalpy of phenols on XAD-7
resin®

Subatance Temp. tog Kd A Hikcal /mol) ce Temp. tog Kd A Hikcal /mol)

K) Expt. Calc.(F=0.61) ®) Expt. Calc.(F=0.56)
phenol 298 1.682 phenol 298  2.600

303 1608 6.12 6.13 0.61 303 2427 1008 1011 056
-Cl-phenol 298 2427 2-Cl-phenol 298 3.164

303 2366 5.04 6.61 0.64 303 3.040 1022 1044 056
3-Cl-phenol 298 2.209 3-Cl-phenol 298 3.289

303 2142 554 6.62 0.63 303 3175 942 1065 057
4-Q-phenol 298 2.280 4-Cl-phenol 298 3.271

303 2212 5.62 6.62 0.63 303 3.158 9.34 1083 057
2-Br-phenol 298 2.623 2-Br-phenol 298 3.041

303 2554 5.70 6.65 0.63 303 2930 917 1040 057
3-Br-phenol 298 2500 3-Br-phenol 298 3.269

303 2432 5.62 6.7 0.63 303 3.147 1048  10.6 0.56
4-Br-phenol 298 2.428 4-Br-phenol 298 3.184

303 2.361 554 6.66 0.63 303 3.049 1116 1086  0.56
2-T-phenol 298 2.766 2-I-phenol 298 3.275

303 2700 545 7.27 0.64 303 3.154 1000 1127 057

*Amount of resin taken: 300 mg; Amount of phenol
taken : phenol, 5.00 x 10~3 mmol ; chlorophenol, 1.00 x
102 mmol; bromochenol, 2.20 x 10-2 mmol; iodophe-
nol, 4.74 x 10-2 mmol; Medium: 10% methanol solu-
tion; Shaking time: 2 hrs.

AR o e Faevzz st o] W
F#& zesled XAD-2, XAD-7 Fxlof gt
sl zfel FaouAE AAtele 2 A5 Table
1001 24tk Table 10214 B5o] 132} 472
IR est 2| el Fabeuzlel it
Aa A ] 7|ldEE XAD-2 A8 Hf
1% ol3tolmd, XAD-7 219 7felle 1~16%
odct, webd Faleluizle] FH 22
Ape] 27lell o] E3He FAlolvizleka sl
Extoligtale} E&tolx|e| v
»’4 d 2704 Z- Fxloll i AlEsFe] £2A
g ZAsla 77tel —rlﬂl—ri—rﬂ F3ell et
Abstg e, ol W FalEI = ZITZM
A g4 Apole] AA aHgoluiz]E ofu| g,
H B g, A 2l ”‘L%Xbﬂﬂ_—irﬁi
Alarg FaolUzle 21 8A0t Alatat Ateld
2t 2oy 8] o] B4k 2fvldict, whebd 7 £
ol W5le] AEg 7|F o B3] AAE 7L #H=

Aol

rulm —1¥
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*Amount of resin taken: 300 mg; Amount of phenol
taken: phenol, 7.20 x 10-3 mmol ; chlorophenol, 1.20 x
10-2 mmol; bromophenol, 2.40 x 10-2 mmol; iodophe-
nol, 5.05 x 10-2 mmol; Medium: 10% methanol solu-
tion ; Shaking time: 2 hrs.

#2AQA RS HLste] ALY FAIR
st ol sl o1

““3}—1-7‘} skt

XAD-2 -rKIOiI i3t HiE=Fel Hiignlel &
Holx], FEg 71522 3] T stacking
factor, F 0,614 At F2oh A5 Table
1104 Fatolleo] o} vlmaldch (B3}, o=
0.28). Table 11014 2=l ollelx|3kale] 7390
Faqietash ozk ZA Jehgle ol AR
XAD-2 Aol i sf=Fo §F2he] 2771 He}
7t AL 2] wioll Fatah "atatole] oz
W3yl e =g glelroes dey}l ackn A7
5 7] wEel=t,

A9 Table 11914 Bxo] Fatalleks el 23
719 Aol o2 Wzl Zx gt whebA
XAD-2 Rl dg dufe 2L F2 2=
o] Azl o&3HE ow|3ict,
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Table 13. Adsorption enthalpy of phenol on XAD resins as a function of pH*

log Kd - A Hkcal/ mol)
Substance pKa** pH Temp(K)
XAD-2 XAD-7 XAD-2 XAD-7
phenol 9.99 8.00 298 1.628 2.601
303 1.554 2421 6.12 11.82
9.00 298 1.538 2.514
303 1.515 2.378 5.62 11.24
10.00 298 1.494 2.408
303 1.439 2.289 4.55 9.83
11.00 298 1.286 2.218
303 1.240 2.035 1.17 7.69
12.00 298 0.942 1.481
303 0.941 1.427 0.08 4.46

Amount of resin taken: 300 mg; amount of phenol taken: 5.00 x 10-3 mmol for XAD-2, 7.20 x 10-3mmol for XAD-7;

Medium: wide range buffer solution; Shaking time: 2 hrs.

**From Ref. (28).

XAD-7 #Xol| cigt siEFel Saognel &
Zolltdx|, XAD-7 4-3loll i #HEFe FEA
G5 AHzANAN Zsle] Falelgs] (IFH
2, o=+0,27)% T3k o] uf HEL 7|Foz
slo] AA™ F 05600419 slEREe Fatolu
A% Table 12004 vlawsldcl, Table 12004 ¥
o] XAD-7 $xloll W& AlEFe] Falekse
X g7)e] el w2z oluix|el wishr} Zx)ek

T Az ulEd &2 2eleh @A o] 7ol
gl 2z gael 2l dEUE dele
o, =l o] ASelE seht sl gAe §
Haleksl st oA eAlech 22 2d of of

SRR} ST ﬁ—zwou A e ol
ool %A 2A1s] FHIEA C=03} 3] T4
Hdol _OH Afol9] —'1/1411,%_ Jo] 9lor o] uj
dEht stebsixel APolE Sxeadel QA
W34 el A gelel Flalshe BALREAe
Zobh Qo) Eolekn. A7teeh, 5% Table 12
o4 we sheksizol Agrlel 277 2 ngol
9% aht eze} oAl Auc A
oJet#] 7} 2~3kcal/mol A= ©] A Jehdch,
g Fatoleka]e] 32 XAD-7 4219 A% F
0.56~0,57 Helol Qlor dAEEL A5AR
Eo] odgko]l Ao dehA] g, o2 A
A Fz1e] ZdellA] Fo 2HE-sled «'ﬂ
ol AFAIHE ZaA]F]7] wliFolzby A2

¢

o},

EEQgtalo o|x= pH HE

XAD 4=of| g pH sl o #Eo &
FATE A=A A3t 7ty BFA4
2RE FAQIEEE AAEA, o W ghEgol
off o walldakg 109 olEke v doll 4 ZAx
Fatollebal e} wlastod wabsleich, o] Wl XAD
-2, XAD-7 =]l gk 10% wlers of "ol 4
o] dlEel Fafolletyl: z7t 6,12, 10, 08kcal/
mol o}, pH8 &ollore] #Hze 7z 420
o gt %Mlﬂﬂl: 7t7t 6,12, 11,82kcal/mol
olaitt, whebd shEgol o Hsjao] Fare

a2
Beleha] ggom, H%EM s gelo] FAbAHE-#
off 2|3k Fatoll 79 dikg FAoberhe AL o

%k

XAD-2 FXx|of g wiEFel Zitclets),
XAD-2 x|l i3t pH #H3jol o2 d=Fo F
AQet 5 EHetn 2 AAE Table 13~160]
2oct, Table 13~16004 2 g4 pH 7} &
7Hgdell whe} Fato] Zh4sllch, pK, 29 pH
oAlA F2te] kg ®ud pH 7} pK,% ) Lz 7
F7F 30~40% Z43ged o172 Pietrzyk &
o] Ru3t FELIAG A4 0 2 e o4}
e g 50%e & YA}, oleld pH &
Zholl wt2e Fate] dxF 7tae A XAD-2
TR EAe) deld HEol2gle Fabzba el 7t
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Table 14. Adsorption enthalpy of chlorophenol on XAD resins, as a function of pH*

log Kd - AH(kcal/mol)
“Substance pKa** pH Temp.(K)
XAD-2 XAD-7 XAD-2 XAD-7

2~Cl-phenol 8.48 6.48 298 2.816 3.559
303 2.729 3.234 7.19 10.33

8.48 298 2.605 3.141
303 2.521 3.108 6.94 10.16

10.48 298 1.853 2.234
303 1.847 2.176 0.49 4.79

3-Cl-phenol 9.02 7.02 298 2.606

303 2.546 3.469 6.61 11.82

9.02 298 2.398 3.371
303 2.322 3.229 6.28 11.73

11.02 298 1.762 2410
303 1.756 2.357 0.50 4.38

4-Cl-phenol 9.37 7.37 298 2.508 3.458
303 2.423 3.306 7.85 12.56

9.37 298 2.278 3.235
303 2.196 3.095 6.78 11.60

11.37 298 1.558 2.268
303 1.551 2.206 0.58 5.12

* Amount of resin taken: 300 mg; Amount of chlorophenol: 1.00 x 10-2 mmol for XAD-2, 1.20 x 10-2 mmol for XAD-
7: Medium: wide range buffer solution; Shaking time: 2 hrs.
**From Ref. (28).

Table 15. Adsorption enthalpy of bromophenol on XAD resins, as a function of pH*

log Kd - AH{kcal/mol)
Substance pKa** pH Temp.(K)
XAD-2 XAD-7 XAD-2 XAD-7
2 -Br-phenol 8.40 6.40 298 2.834 3.178
303 2.752 3.058 6.78 9.92
8.40 298 2.667 3.000
303 2.586 3.897 6.69 8.51
10.40 298 2.004 2.218
303 1.967 2.167 3.05 4.21
3-Br-phenol 8.85 6.85 298 2.796
303 2.708 3.308 7.27 10.50
8.85 298 2.629 3.349
303 2.547 3.240 6.78 9.01
10.85 298 1.979 2.538
303 1.947 2.486 2.64 4.30
4-Br-phenol 8.25 6.25 298 2.672 3.405
303 2.578 3.245 7.77 13.22
8.25 298 2.618 3.300
303 2.529 3.189 7.35 9.17
10.25 298 2.011 2.751
303 1.972 2.673 3.22 6.45

* Amount of resin taken: 300 mg; Amount of bromophenol: 2.20 x 10-2 mmol for XAD-2, 2.40 x 10-2 mmol for XAD-
7: buffer solution; Shaking time: 2 hrs.
**From Ref. (28).
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Table 16. Adsorption enthalpy of iodophenol on XAD resins, as a function of pH*

log Kd ~ A H(kcal/mol)
Substance pKa** pH Temp.(K)
XAD-2 XAD-7 XAD-2 XAD-7

2-1-phenol 8.46 6.46 298 2.852 3.358
303 2.785 3.240 5.54 9.75

8.46 298 2.681 3.182
303 2.615 3.081 545 8.35

10.46 298 2.084 2.438
303 2.040 2.395 3.64 3.55

* Amount of resin taken: 300 mg; Amount of jodophenol taken: 4.74 x 10-2 mmol for XAD-2, 5.05 x 10-2 mmol for
XAD-7; Medium: wide range buffer solution; Shaking time: 2 hrs.

**From Ref. (28).

Table 17. Absorption enthalpy and adsorption energy of
phenolate ions on XAD-2 resin®

Table 18. Adsorption enthalpy and adsorption energy of
phenolate ions on XAD-7 resin®

. -AHt(kcal/mol)
Phenolate ion pH Ecp Epp Cale. Bt
phenol 12.00 0.16 0.01 0.17 0.08
2-chlorophenol 10.48 0.14 0.00 0.14 049
3-chlorophenol 11.02 0.14 0.01 0.15 0.50
4-chlorophenol 11.37 0.14 0.01 015 0.58
2-bromophenol 1040 0.13 0.00 0.13 3.05
4-bromophenol 10.85 0.13 0.01 0.14 3.22
2-jodophenol 1046 0.13 0.00 0.13 3.64

. - AH{kcal/mol)
Phenolate ion pH Ecp Epp Cale. Exat.
phenol 1200 35 04 39 4.5
2-chlorophenol 1048 31 02 33 48
3-chlorophenol 11.02 3.1 0.4 35 44
4-chlorophenol 11.37 3.1 0.5 3.6 5.1
2-bromophenol 1040 3.0 0.1 3.1 4.2
4-bromophenol 1025 30 06 3.6 6.5
2-iodophenol 1046 28 0.2 3.0 3.6

*Ecp: charge dipole interaction energy; Epp: dipole
dipole interaction energy; R =7,y X 0.61 + 7ppemoiase
ion.

A% oolgic}, webd pH 7 pK, ol4te] =4
Fabo] #A 3 7HALsIATE,

A7 A" BRI A szl o]
2oz ZEAEHA =i o] we] Fabeluxe 4
Sz ZEHe] F 2<le] #H Flolh, v
XAD-2 FA-2EAe] AS=2elEZL 0,19D 2 of
ZF Aold Faubzle z2be Fre] = Fo|rt,
Table 144 ¥5o] szt F2 2959 7%
= ol Aa} o] Fatlrlulz} Ao (o] HZs3d
o Baie] Az o AR FAQIES ol
2~4kcal/mol o] Hrct, o9 AAE Table 17
of ®gir}, siEol slejsted o]o] = slFol
23} XAD-2 4232} Alolo] 2882 4 (10)
9] sp4Z=k(charge-dipole interaction ener-
gy) 248 T8 & e,

*Ecp: charge dipole interaction energy; Epp: dipole
dipole interaction energy; R =7,pqy X 0.56 + 7phemstate ion-

-__ 1 Cy
4714 Ecpe M4 - 457 olAleln C = o]
o] R7|gkolch, o] wh slEol e o}zu 272

S 1.6X10°°C o2 7HAn A4 EpikS
Table 179 2.4t} Table 1704 Bl Fzbolud
2] AAFL 0. 2kcal/mol AEu] A4 &2
Jetg = dkcal/mol A=E2 viepdr), olZe
XAD-2 FA| 2o} sl Eol-&9] |34 HE 7l A
A ko] HaEkEEHel 7]olste Fatelyz]
o ZrlE AztEch weld] o] e o] 2 H-Ho
Mg 22 EXFA Rk “ﬂEP‘% aheh) 34 <
73-%7F AR 2 o] 2A] Jepd Aoz s
o AAMEZ Table 14~17004 20| gle}>n|
>0 289 o8 Faolutsgle] eyl
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XAD-7 $xlofl it wEFel ENdEH,
XAD-7 5ol gt pH @Wsle]l wtE AEF &
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nkolw XAD-2 A9 752k 2o} HER &
o] of 40% Z4siglel, ol AL XAD-T 439
Aol sEfel Faol F2 EAREH 7]
Qale FAFAAL udch. =3 pK, ol
pHolA9] Fatallets| s B o] o] FAqlRts]
Zrol Ecp2 el Aadt Faeluiz|oe] Apol7t 2
th(Table 18). =t XAD-7 FA9] 7felx
FAgEe A gevke A4S o4+ i H
Fol&e FAdesls vl FAEY a7
A7} stei>olel>e 2B Fog eyt o
olft XAD-7 §2¢}t sllgold Abolo FAAE:

Ho| slebx @Al Agel 2A AEehn es

ojo]ge},

B ATE YR Aol SJstd 4
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