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Abstract — Adsorption equilibria for 2,4,6-trichlorophenol were studied on anion exchange resins and overall adsorption rate
was produced in differential bed tests. SA20AP(strongly basic anion exchange resin) showed similar adsorption capability in
entire pH range and more favorable adsorption isotherm than WA11. However, WA11(weakly basic anion exchange resin) dis-
played more adsorption capability than SA20AP and maximum adsorption amounts at pKa of 2,4,6-trichlorophenol. Adsorp-
tion isotherms of both adsorbents were best fit in Freundlich isotherm and SA20AP showed much better fitted results than
WA11. Overall adsorption rate at optimum flow rate(403.68 ml/min) was as follows;

r=0.0117G%*- (0.0113G- 0.0434) §2*32¢™
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Table 1. Properties of anion exchange resins

SA20AP WA11
Structure ~CH-CHy-CH-CHp-CH- -CH-CHp-CH-CHy-
<) |CONH(CH2)nN(CH3)2
-CH-CH2-
CHN(CH3)ACHLOH)CT
CHyN(CH3 (CoHAOHICH -CH-
Characteristic Strong base Weak base
lonic type Cl type OH type
Exchange
capability over 1.3 over1l.4
(meg/ml)
Valid pH 0-14 0-9
range
Temperature under 6C under 60°C
Type Gelll Gel
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Fig. 1. Schematic diagram of experimental unit.
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Fig. 2. Schematic diagram of differential bed reactor.
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Table 2. Henry's law, Freundlich and Langmuir isotherm results
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Fig. 3. pH effect of ion exchange resin(€55.41 ppm).
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Isotherm Henry Freundlich Langmuir

Conc.(mgl) 43.29-77.22 43.29-77.22 43.29-77.22

Parameters H/g-resin Ke l/g-resin 1/n K 1/mgGH,(Cl);0H Q. mgGH,(Cl);OH/g-resin R
SA20AP 339.5142 1216.4774 0.4568 0.0485 10092.7812 0.27
WA11 235.3561 321.7134 0.8689 0.0012 180334.944 0.9345
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Table 3. Calculation of percent deviation for ion exchange resins

Henry's law Freundlich Langmuir
SA20AP 43.35% 1.22% 10.21%
WA11 17.10% 1.41% 12.51%

qcal_qexg

Percent deviation {: x100

exp
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a, & : experimentally determined exponents

: concentration of substance A [mg adsorlbpte/

: effluent concentration of substance A [mg adsorfjate/

:influent concentration of substance A [mg adsorbate/

: equilibrium concentration of 2,4,6-trichlorophenol in solution [mg

CgH,(CI);0H1]

: corrected effluent concentration of 2,4,6-trichlorophenol in solu-

tion [mg GH,(Cl);0H/]

»initial concentration of 2,4,6-trichlorophenol in solution [mgHE

(CI)50H]

: corrected influent concentration of 2,4,6-trichlorophenol in solution

[mg GeHo(C);OH/]

: flow rate of adsorbate [ml adsorbate/min]
: Henry's constant
: constant determined by experiment in a Freundlich adsorption iso-

therm

: constant determined by experiment in Langmuir adsorption iso-

therm

: forward reaction rate constant

: reverse reaction rate constant

: weight of adsorbent [g]

: constant determined by experiment in Freundlich adsorption iso-

therm

: —log; K, Ky is electrolytic dissociation constant of acid
: quantity of substance A adsorbed on solid [mg adsorbate/g-adsor-
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bent]

0. :qQuantity of 2,4,6-trichlorophenol adsorbed on adsorbent [ghty C
(CI);0H/g-adsorbent]

Qm
therm

r : overall rate of adsorption of 2,4,6-trichlorophenol [mgrgtCl),
OH/min g-adsorbent]

rn,  :overall rate of adsorption of substance A [mg adsorbate/min g-

adsorbent]
r, :initial rate of adsorption of 2,4,6-trichlorophenol [mgH3(Cl)5
OH/min g-adsorbent]
: time [min or sec]
: weight of adsorbent [g-adsorbent]
: weight of adsorbed 2,4,6-trichlorophenol [g]

X s~

1. Boyd, S. A.:Soil Sci, 1345), 337(1982).

2. Budavari, S., O'Niel, M. J., Smith, A., Heckelman, P. E. and Kinneary,

J. F:“The Merck Inde% 12th ed., Merck & Oc., Inc., 1644(1996).

3. Environmental Agency'Solution Manual (I) of Hazardous Chemical
Compound$ Environmental Agency, 511(1986).

4. Goto, M., Hayashi, N. and Goto, &nviron. Sci. Techngl20(5),
463(1986).

5. Kim, B. R., Snoeyink, V. L. and Saunders, Nl.Water Pollut. Con-
trol Fed,, 48(1), 120(1976).

6. Kunin, R.:“lon Exchange Resifislohn Wiley & Sons, Inc., 34, 55,

: constant determined by experiment in Langmuir adsorption iso-

7

8.

9.

10.
11.

12.

13.

14.
15.

16.

17.

18
19

20

6'— =3
SAHEA

581

73(1958).

.Lee, B.S,, Ha, K.-S. and Kim, J.-BfWAHAK KONGHAK 26,

583(1988).

Levenspiel, O.“Chemical Reaction Engineerihg2nd ed., John Wiley
& Sons, Inc., 483(1972).

Mantell, C. L.:“Adsorptioy McGraw-Hill Book Company, Inc., 21,
187(1951).

Nam, Y.-W..HWAHAK KONGHAK?27, 215(1989).

Pizzigallo, M. D. R., Ruggiero, P., Crecchio, C. and MininniSRit
Sci. Soc. Am..,J59, 444(1995).

Rousseau, R. W:Handbook of Separation Process Techndlogghn
Wiley & Sons, Inc., 711(1987).

Sabbah, I. and Rebhun, MNater Environment ReseatcB9(5),
1032(1997).

Samyang Co:fProduct List 101 of Samyang DIAIGNG, 14.
Shirgaonkar, 1. Z., Joglekar, H. S., Mundale, V. D. and Joshi, J. B.:
Chem. Eng. Data37, 175(1992).

Sin, S.Y. and Park, J.S!Engineering of Water Treatm&nDong-
hwa-gisul, 411, 423, 475(1992).

Sittig, M.:“Handbook of Toxic and Hazardous Chemicals and Car-
cinogen§ 3rd ed., Noyes Publication, 1597(1991).

. Slejko, F. L.*Adsorption TechnologyMarcel Dekker, Inc., 9(1985).
.Van Vliet, B. M. and Weber, W. J. Jd: Amer. Water Work Assoc

73(8), 420(1981).

.Weber, W. J.Jr. and Smith, E. HEnviron. Sci. Techngl 21(11),

1040(1987).

HWAHAK KONGHAK Vol. 37, No. 4, August, 1999



	음이온교환수지에 의한 2,4,6-트리클로로페놀의 흡착특성에 관한 연구
	김세원·정재관†
	성균관대학교 화학공학과 (1998년 12월 22일 접수, 1999년 4월 9일 채택)

	A Study on Adsorption Characteristics of 2,4,6-Trichlorophenol by Anion Exchange Resin
	Se-Won Kim and Jaygwan G. Chung†
	Department of Chemical Engineering, Sung Kyun Kwan University, Suwon 440-746, Republic of Korea (...

	요  약
	1. 서  론
	2. 이  론
	3. 실험방법 및 장치
	4. 결과 및 고찰
	5. 결  론
	사용기호
	참고문헌



