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Surface Organic Modification of Acid Vermiculite and Its Adsorption of

Hydrophobic Micro Pollutants in Aqueous Solutions

JIANG Zheng-ming'*, YU Xu-biao"*”*, HU Yun'?, REN Yuan'?, LI Xue-hui’, WEI Chao-hai"”’

(1. College of Environment and Energy, South China University of Technology, Guangzhou 510006, China; 2. Key Laboratory of
Pollution Control and Ecosystem Restoration in Industry Clusters, Ministry of Education, Guangzhou 510006, China; 3. College of
Chemistry and Chemical Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: To solve the problems of intercalated organoclay such as low surface area and inhomogeneous organic loading, natural
vermiculite was activated by acid leaching and then modified by trimethylchlorosilane (CTMS) and triethylchlorosilane ( CTES). The
modified materials were characterized by FTIR, BET, SEM and TG. Experimental results indicated that the surface area of the modified
acid vermiculite (361.0 m*+g™') was much larger than that of the intercalated organovermiculite (6.0 m?-g™"), moreover, the
organic groups were grafted onto the surface covalently. Diethyl phthalate (DEP), a typical hydrophobic micro-organic pollutant, was
used to test the adsorption capacity of different adsorbents. The adsorption amounts of DEP were 63.7, 51.2 and 15.7 mg-g~"' for
CTES, CTMS and intercalated organovermiculite in this study, respectively. The high organic affinity of modified acid vermiculite was
due to both the bigger surface area and the homogeneous organic loading. The adsorption kinetics was found to follow the pseudo-
second-order model. The isotherms exhibited linear characteristics and could be described by Henry and Freundlich equations,
indicating that the partition process is the main control mechanism of the removal of DEP.
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Fig. 1 FTIR spectra of different vermiculites
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Table 1 SSA and PSD of different vermiculites

il

#I?Il:l‘fl SBET/mz *g - Dav/nm V;/Cm3 °g - Vmicro/% = Vmeso/%
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CTAB-V 6.0 8.97 0.017 0.003 (18) 0.014 (82)
1) Sppp: LRI, D, P, V, BALER, Vo, SFUERRR, Vo LI
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Fig. 2 SEM pictures of acid vermiculites before and after silanization
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Fig. 3 Thermal gravimetric curves of different vermiculites
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Table 2 Parameters and correlation coefficients ( R?) of two kinetic models
- W—zh )% W=z )%
TRl e = : = :
/mg-g q./mg-g ky R q./mg-g ky R
CTMS-V 99.6 51.2 16.3 0.003 4 0. 954 51.7 1.62x10 73 0. 999
CTES-V 99.6 63.7 10.5 0.0017 0. 843 63.9 1.80 x10 73 0. 999
CTAB-V 99.6 15.7 3.43 0.001 1 0.510 15.7 3.86 x10 73 0.999
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