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Abstract—To obtain the basic engineering data such as equilibrium relationship and intraparticle diffusion coeffi-
cients for the design of activated carbon treatment plant, adsorption test of Korean activated carbon was performed
with phenol, ONP, MNP and PNP. Through this experiment adsorption equilibrium relation was correlated by Freund-
lich equation and its n values were ranged from 4.0 to 6.8. Also the intraparticle diffusion coefficients were determined
from adsorption rate measurement in a stirred tank. The effective diffusion coefficients of phenol and three nitrophenol
isomer were in the range of 0.36—1.2 x 10-2m2/s at 293K and the activation energy for diffusion was evaluated as
7.1—8.3 kcal/mol.
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Fig. 1. Pore size distribution curve of sample ac-
tivated carbon,
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Table 1. Properties of activated carbon

Origin Coconut shell base
SK-WC (GAQ)

Activation method Steam

Particle density 0.48g/cc

Surface area 1400m2/g

Pore volurae 0.71 cc/g

Most probable micropore radius  8— 10A
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at 283K.
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Table 3. Calculation results of effective surface diffusion coefficients of phenol, ONP, MNP and PNP in
Korean activated carbon [m?/sec]

Subs\Temp [K] 283 293 303 313 Ea[kcal/mol]
Phenol 7.5x 1013 1.2 x 10712 2.0 x 10-12 3.0x10°12 8.1

ONP 3.8 x 1013 5.6 x 10-13 9.4 x10°13 1.3 x10°12 7.3
MNP 2.5 x 10-13 3.6 x 10-12 5.0 x 10-12 7.2 x 1013 7.1

PNP 4.3 x 1013 6.0 x 1012 1.0 x 10-12 1.5 x 10-12 8.3
Table 4. Surface diffusion coefficients of phenol and PNP in various activated carbon

Subs., Temp.(K) Carbon Clmg/1) Diff. Coe {m2/s] REF.
Phenol 283 coconut 30-100 2.9x10°12 [15)
303 Takeda 4.3x10°12
323 HGR513 1.1 x 1011

Phenol 293 Filtrasorb(F-400) 5.3 x 10-12 [186]
PNP 293 CAL 50 1.4 x 10-12 17
ol olel kT BERESL EIEERES Ralod R (9)2¥ LU T T T T
B % Aol BEd o MR ANEEERR O Phenol

5 W, o RS Table 3ol uhehhioich & - g;’;*; “,
o] BERECS Lagpel FEael wheld B e - O A PNP -
ol & 2jov] o]5% phenold] A#L J& 10C . \"O ;
—a0ce} Wl b 2 @he depdget, ol o B T

2 PR (bt ekl & o (batel Mt X 3 s, o

o Wkl TR Wos Wissiel A6 ez FIOT L 0o T
#cch. Phenoke BR#hét elx) 3 nitrophenol ¥ S~ YAl s

o] mitpsol MEKIAECE v15d =S vehin glth, N RN -
Fragnishbge 2571 283KelM 313K F719 < &:; )
off wWeba] of 3—awl AxE Zrbsjoict, ~m.

ol FRT B HEES Eimol Aelde] Hind
FEIELRE S 1B £555 Table 40l JehH2l o

o7|A HibE SRR TS BEREE cudMEs b
835t 2 Suzuki §[15]°] coconut shell3 ikt
2 KEFR BiEE Takeda &S o]€3tod phenol
ol #f3lod 307ColA Bt 3t 4.3X1072m?/s} &
A2 3R] Alat vlsdl Axel ghg viepa o)

uteba] A& EEglA R BEEEERS fke AR
BT HEslel & ol o gl glelx & Abelst

< O 2=
oui_ﬁ D oL 4 olo-!

ol e EEEERES Arrhenius plot3t #&R

£ Fig. 7ol vehidcel, REREEEE 10C—40C
7] LA AL Ae) BReR e 4 s,

o] B 71eV|EHE £ Atyel HERdREe] EE
{ollix| & Et@sle] 7, 1-8. 3kcal/molg 13!

3.2 3.3 3.4 3.5
1/T[K-]
Fig. 7. Arrhenius plot of surface diffusion . coeffi-
cients of phenol, ONP, MNP and PNP.

]
x10-3

5. #&

2

BIEEMIRS Al A BERiEs 178 74
Lol 9lojAel HEE data® 271 <8l Phenol,
ONP, MNP, PNPE KEZE sl BREESRS 1T
Stod ok} e RS A%

1. BeEgel eER :F-&I&EE Aololl =

Freund-

HWAHAK KONGHAK Vol. 26, No. 6, December 1988



590 oA - SN - AR L

lich®] FHRafa

log q=log k+1/n log C
o] wardhs sket,

2, Freundlich %%t kot n3t2 22 78S 1A
WHolels ERekS] fr@ell wehi #ER7F 9lglon,

¢ 7%+ phenols WESl] 293Kel4 61-135
mg/gel i, nol 79 4,06, 89 #iEelo14] “favor-
able” TRAETHRMRY ] ez,

3. DoERES MBS AT #R 283Ko4 313K
o] AloloflAl HpHoll e} abeol 9lglet diAl 10C
el webA 5% Y=o Ragge Bk gl

4, BAEFHERRR7T IERERIRY S EEslo] BE#
troll o3t ElSriERNel A B LRS- fES)
I EBRERS curve fittingol o &k WREWHES A
FEEEIREE Bk

5. FahEmdsirerel -2 293K« #45 0.36 —
1.2x107?m?/s9] #Ed e 257} 283Kell4 313K
2 Zrhdol whebd 3~4ul2 FobE|glon] olw iEM
fbell A== 7. 1—-8. 3kcal/mole] &Folo) wsizich,

NOMENCLATURE

: concentration in the bath, mg//

: initial concentration, mg//

: equilibrium concentration in the bath, mg//

. effective surface diffusion coefficient, m?/s

: activation energy, kcal/mol

: constant in Freundlich equation

: constant in Freundlich equation

:average amount adsorbed, mg/g

: amount adsorbed, mg/g

: equilibrium concentration in the particle,
mg/g

, . particle radius, m

S . surface area of particle, m?

t . time, s

V, : contact liquid volume, /

W, . sample weight, g
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r. : Dgt/R?
Abbreviation

ONP : ortho-nitrophenol
MNP : meta-nitrophenol
PNP : para-nitrophenol

REFERENCES

1. Takeuchi, Y., Wasai, T., and Suginaka, S.: J.
Chem. Eng. Japan, 22,458 (1978).

2. Jonas, L.A. and Sansone, E.B.: Environ. Sci. &
Tech., 15, 1367 (1981).

3. WA kE, 43, 20 (1988).

4. Anderson, T.S.: Z Phys. Chem., 33, 191 (1914).

5. Wheeler, A.: “Catalysis Il Chap. II”, Reinhold Ri-
blishing Coop. (1955).

6. Cranton, R.W. and Inkely, F.A.: Adv. in Catalysis
9, 143 (1957).

7. Dollimore, D. and Heal, G.R.: J. Appl. Chem., 14,
109 (1964).

8. WIH BL: “URFE B R E B AE O, BHERE,
111(1982).

9. Suzuki, M. and Kawazoe, K.: J. Chem. Eng. Ja-
pan, 7, 347 (1974).

10. Lin-Liu, S.: Chem. Eng. Sci,, 22, 871 (1967).

11. Suzuki, M.: Kagaku Kogaku, 41, 291 (1977).

12. Suzuki, M. and Fujii, T.: AIChE, 28, 380 (1982).

13. Kagaku Benram: S. Chem. Eng., Japan, 857
(1978).

14. Ruthven, D.M.: “Principles of Adsorption and
Adsorption Processes”, John Wiley & Sons, New
York, NY (1984).

15. Suzuki, M. and Kawazoe, K.: J. Chem. Eng.
Japan, 8, 379 (1975).

16. Peel, R.G. and Benedek, A.: ASCE, EE4, 8,
(1980).

17. Miura, K., Kurahashi, H., Inokuchi, Y., and Ha-
shimoto, K.: J. Chem. Eng Japan, 12, 281
(1979).



