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Studies on the adsorption of aromatic compounds onto adsorbent resin
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Abstract: The static equilibrium adsorption of phenol, aniline, p-chlorophenol, p-chloroaniline in the pure
component system, and phenol—aniline, p-chlorophenol—p-chloroaniline in the two-component system on
DA201-C]] were investigated at different temperatures. The results show that all the adsorption isotherms
of pure component system are correlated with Freundlich equation within the studied range of temperature
and concentration, and that the adsorption capacity follows the order phenol<Caniline<p-chlorophenol<<p-
chloroaniline. The adsorption data of each component in the two-component systems also fit Freundlich
model. In comparison with the adsorption of the pure component system at the same equilibrium
concentration, the coexistence of phenol and aniline molecules in aqueous solution will heighten the total
adsorbed amounts of this binary solutes system, while the total uptakes from p-chlorophenol—p-
chloroaniline system decrease, lower than those from single p-chloroaniline. Moreover, the adsorption
thermodynamics of aromatic compounds and reasons for every adsorption phenomenon were analyzed.
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Tab. 1 Some characteristics of the four aromatic compounds
category phenol aniline p-chlorophenol p-chloroaniline
appearance white crystal colorless liquid white crystal white crystal
molecular weight/(g * mol™ 1) 94 93 128.5 127.5
solubility (293 K, g/100 g H,O) 6.7 3.4 2.7 0.3
pKa 9.98 9.42* 9.20 10.02*

(i)Y  * pKb.
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Fig. 1 Adsorption isotherms for aromatic compounds in pure solute systems at 298 K (a) and 308 K (b)
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Tab.2 Model isotherm parameters for the pure aromatic compounds adsorption system

Langmuir model

Freundlich model

compounds T/K
Ky Qn R? Kr n R?
298 0. 330 3. 447 0. 986 0. 872 1. 665 0. 999
phenol
308 0. 302 3.193 0. 983 0. 747 1. 610 0.998
. 298 0.521 3. 448 0. 981 1. 137 1. 822 0. 999
aniline
308 0. 370 3. 760 0. 989 0.999 1. 646 0. 999
298 1. 109 3.675 0.971 1. 814 2. 312 0. 998
p-chlorophenol _
308 1. 211 3. 415 0. 980 1. 667 2. 224 0. 996
. 298 1. 783 4,167 0.952 2. 470 2.426 0.991
p-chloroaniline
308 1. 291 4. 351 0.973 2. 289 2.238 0. 995
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Fig. 2 Adsorption isotherms of each adsorbate in phenol—aniline, p-chlorophenol—p-chloroaniline

two-components system at different temperatures
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Tab.3 Parameters of aromatic compounds for Freundlich equation in the two-component systems

Freundlich model

system compounds T/K
Kr n R?
298 0. 796 1. 693 0. 994
phenol
phenol-aniline 308 0.678 1. 430 0. 996
system N 298 0. 983 1. 741 0. 997
aniline -
308 0.918 1. 556 0. 998
298 1. 471 2. 229 0. 999
p-chlorophenol
p-chlorophenol— 308 1. 327 1. 950 0. 995
p-chloroaniline system . 298 1. 759 2. 287 0.998
p-chloroaniline
308 1. 617 2.197 0. 997
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Fig. 3 Adsorption isotherms of phenol—aniline,

p-chlorophenol—p-chloroaniline two-components
system at 298 K and 308 K
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Tab. 4 The adsorption thermodynamic properties of aromatic compounds at 298 K

system adsorbate Q./(mmol » g~ ')  AH/(k] »mol™ ') AG/(k] *mol™ ') AS/(J+mol !-K™ 1)
0.5 —21. 30 —57.62
phenol —4.13
1.0 —18. 39 —47. 85
. 0.5 —27.35 —76. 64
aniline —4.51 _
1.0 —18. 05 —45, 44
pure solute system
1.0 —18. 33 _ —42.28
p-chlorophenol —5.73
1.5 —15.62 —33.19
> 1.0 —25. 96 —66. 95
p-chloroaniline —6. 01
1.5 —20. 14 —47.42
0.5 —27.46 —78.05
phenol _ —4. 20
1.0 —13.52 —31.28
0.5 —17.71 —44, 97
. aniline —4. 31
phenol-aniline 1.0 —7.90 —12.05
syst 1.0 —23.51 —60. 37
system p-chlorophenol ~ —5.52
1.5 —14. 89 —31. 44
N Lo —18.02 —41. 44
p-chloroaniline _ —5. 67
1.5 —15. 22 —32.05
FRIHES LK h A e TR ELEE TR T LA A R (5):854-862.
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