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Abstract;In order to adjust the pore structure of diatomaceous earth and to upgrade the corre-
sponding capacity of dye removal, diatomaceous earth and Ca ( OH), in appreciable proportion
were employed as the starting materials to hydrothermally synthesize calcium silicate hydrate
(CSH) under the atmosphere of unsaturated H,O vapor,i. e. , the temperature was 90 C and the
time 24 h. Microstructural characterizations revealed a crystal phase of CSH(B) in the obtained
products, which is relative poor in crystallinity but abundant in micro-and meso-scaled pores. After
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a process of surface modification, the CSH ( B ) powders were used to remove methylene blue
(MB) from its aqueous solution. MB adsorption capacity of 3. 033 9 mg/g was obtained from the
CSH(B) powders working at 40 C for 120 min in the MB solution with an initial concentration of
25 mg/L. The adsorption capacity was found to increase evidently with the increasing temperature
and initial concentration of MB. On the base of dynamic analysis, the static adsorption of MB mol-
ecules onto CSH(B) powders is demonstrated to be a spontaneous and endothermic process, which

can be effectively predicted by the pseudo-second-order model.

Key words : diatomite ; surface modification ;adsorption ; methylene blue( MB)
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Table 1 Chemical composition of diatomaceous earth %
w(SiO,) w(Al,O5) w(Fe,05) w(MgO) w(K,0) w(Na,O) w(CaO) Bl
71.85 8.40 3.22 1.47 1.48 1.28 0.98 11.32
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Fig.1 Microscopic characterization of diatomite and diatomite-based CSH
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Fig. 3 IR spectra of the diatomite-based CSH(B)
before and after the surface modification
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Fig. 2 Microstructural morphologies of the diatomite-based CSH (B ) under SEM observation
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Fig. 4 Adsorption properties of MB molecules upon diatomite-based CSH( B) after surface modification
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Table 2 Dynamic analysis of the MB adsorption by diatomite-based CSH( B ) with different initial MB concentration
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