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Abstract: Adsorption of organic matters on clay minerals is a ubiquitous phenomenon. In order to better understand such a
reaction, adsorption behavior of lysine onto clay minerals including saponite, montmorillonite, kaolinite, chlorite and illite was
investigated and characterized by powder X-ray (XRD), Fourier-transform Infrared Spectroscopy (FTIR) and Thermal Gravimetric
Analysis (TGA). The results showed that the adsorption isotherms of lysine on clays were well fitted using the Freundlich equation
(R?=0.98-0.83) and the adsorption capacity followed the order: saponite>montmorillonite>chlorite>kaolinite>illite. XRD results
indicated that the adsorption of lysine on saponite and montmorillonite ocurred mainly in the interlayer regions, while lysine was
mainly present on the surface of chlorite, kaolinite and illite. Furthermore, FTIR and TG results showed adsorption of lysine in the
interlay region might take place via replacement of interlayer water and subsequent formation of hydrogen bond with 0-Si-Si("'Al).

This work will contribute to understanding of adsorption behavior and mechanisms of organic matters on clay minerals.
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Table 1 ~ Physicochemical property of clays

Y ity R/ (m'g) PHES72c it / (mmol/100g) pH Zeta HLT /mV
A 21 696.0 106.5 93 —44.6
AR 2:1 \ 8.3 4.2 -15.6
aless 2:1 \ 326 72 -343
AT 1:1 722 11.7 4.8 -26.7
ST 2:1 787.0 94.5 9.1 -42.8
T * RIHSE (2014)
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Fig. 1  Isothermal curves of lysine adsorption to
different clay minerals
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Table 2 Parameters for Freundlich and Langmuir adsorption of lysine on clay minerals
Freundlich Langmuir
e : 2 Qo
a b ¢ R a b ¢ R

Lvel 4980 0222 0.085 0.955 8.930 1.263 0.528 0.952 6.197
awiiba 0.747  0.678 -0.082 0.940 309.468 0.002 0.409 0.926 1.540
oSl 2096 0509 0.063 0.979 6.634 0465 0274 0.976 2554
s A 1.656  0.309 -0.095 0.923 271.002 0.006 0.764 0.907 1.980
S 3273 0.658 -0.189 0.832 2945.22 0.001 0.577 0.784 5.157
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Fig. 2 XRD patterns of clay-lysinc complexes made by four clay minerals absorbing in different concentrations
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Fig.3  FTIR spectra of the lysine-clay minerals complexes
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Fig. 4 DTA-TG curves of the four clay minerals and lysine—clay minerals complexes
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