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Table 1 Kinetic parameters for the adsorption of ACBK on PEI-SP
C./ Pseudo-first-order J5 2 Pseudo-second-order J7 2 Elovich J5 2
! 9o’ kl/ 9o’ kz/ 5
(mmol-L7") » 3 R’ SSE . 3 R’ SSE a B R’ SSE
(mmol+g™ ) min (mmol+g™ ) min
0. 341 0.227 0.017 0.920 0.424 0. 256 0.086 0.968 0.168 0.013 20.02 0.994 0.033
0. 682 0.281 0.026 0.862 0.931 0. 308 0.120 0.950 0.337 0.036 18.95 0.997 0.024
1.023 0.363 0.035 0.853 1.463 0.394 0.130 0.957 0.427 0.079 15.99 0.996 0.042
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C,/(mmol-L™") k,/(mmol-g™" +min®?) C, R, K,/ (mmol-g " -min®?) C, R,
0.341 0.017 0.227 0.920 0. 086 0.256 0.968
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Table 3 Parameters of adsorption isotherm of ACBK on PEI-SP
Langmuir J7 72 Freundlich 77 72 Koble-Corrigan 77 72
K./
/K K"/ q’"/ 2 2 2 2 2 2 2 2 2
R X*/10>  ((mmol-g)+ 1/n, R* X°/10 A B ny R° X°/10
(Lemmol™") (mmol-g™") y
(Lemmol) ™)

298 41.05 0.428 0.982 0.176 0. 460 0.150 0.945 0.506 5.739 12.32 0.681 0.999 0.035
308 54. 88 0.482 0.964 0.560 0.533 0.152 0.927 0.987 6.979 13.16 0.655 0.990 0.012
318 82.39 0.533 0.987 0.294 0. 601 0.142 0.899 2.029 18.38 33.13 0.793 0.995 0.016
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Investigation into the Adsorption Mechanism of Acid Chrome Blue K in Aqueous

Solution Using Polyethyleneimine Modified Salix

ZHANG Xiaoyu, GUO Hongbo, ZOU Weihua

(School of Chemical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Polyethylenimine/Salix ( PEI-SP) was prepared by epichlorohydrin crosslinking for application in
the adsorption of acid chrome blue K ( ACBK) from aqueous solution. The adsorption kinetic models and the
adsorption isotherm models were used to fit the obtained experimental data, respectively. The results showed
that the kinetic process was best predicted by the Elovich model, which indicated the adsorption process was
an inhomogeneous chemisorption process and the adsorption rate was controlled by film diffusion. The equilib-
rium isotherm was best fitted with the Koble-Corrigan model, which indicated that the adsorption of ACBK by
PEI-SP was mainly monolayer adsorption, while accompanied by multi-molecular layer adsorption. The maxi-
mum adsorption capacity of PEI-SP calculated by Langmuir model for ACBK was 0. 428 mmol/g at 298 K. As
could be seen from the influence of pH value on the adsorption capacity, the adsorption capacity of PEI-SP on
ACBK gradually decreased with the increase of pH value. When pH<6.78, ACBK was mainly adsorbed on
the surface of PEI-SP by electrostatic attraction. Combining the results of the infrared analysis and the effects
of pH values on the adsorption capacity, the adsorption mechanism of ACBK on PEI-SP were electrostatic in-
teraction, hydrogen bonding, and m—m stacking interactions. The results of desorption and regeneration ex-
periments showed that the adsorbent could retain its adsorption capacity after three cycles operations, showing
excellent regenerability. It was implied that PEI-SP has a promising application in the removal of anionic dyes
from wastewater.

Keywords: polyethylenimine/salix( PEI-SP) ; adsorption; acid chrome blue K; adsorption mechanism



