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Preparation of MgO - 6SiO, and its adsorption for methylene blue

TENG Shaocong WANG Haizeng*"
( Chemistry and Chemical Engineering, Ocean university of China, Qingdao, 266100, China)

Abstract; A new magnesium silicate gel adsorbent MgO - 6Si0, was synthesized by hydrothermal
method from sodium metasilicate and magnesium chloride hexahydrate. Different factors affecting the
preparation, i.e. pH, reaction temperature and reaction time were studied. Surface area and pH,;. of
the product were investigated by BET and potentiometric titration, respectively. The adsorption
behavior for methylene blue was systematically investigated. Results indicated that the hydrothermal
reaction was expected to proceed under 110°C for 12 h and pH was the decisive factor for Si/Mg
mole ratios. The surface area of MgO + 6Si0, was 285 m™g™' and its pH,, occured around 10.4. At
298K, the maximum adsorption capacity for methylene blue was 151.52 mg-g™" and the adsorption
process was fitted to Langmuir isotherm.
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Fig.1 Effect of pH on silica to magnesia molar ratios of the product
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Table 1 Effect of hydrothermal time and temperature on silica to magnesia molar ratios of the product

TR I ]/ TR IR/ °C n(Si) :n(Mg)
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6 110 6.11
6 150 5.86
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Fig.2 Adsorption/desorption isotherm (a) and pore diameter differential distribution curve (b) of MgO - 6SiO,
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Fig.3 The potentiometric titration curve of MgO - 6Si0,
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Fig.4 Effect of particle size of MgO - 6Si0, Fig.5 Effect of calcination temperature on the

on the removal rate of methylene blue removal rate of methylene blue
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15 98. 8%. FH UL AT, B 251 T MgO - 6Si0, X WV FF W () W BRI 5 -, LA A T B oo 2 e T
TER.
2.3.4  TERHAER L
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Fig.7 Fig.7 The adsorption isotherms of methylene
blue on MgO - 6Si0, at different temperature
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Table 2 The parameters of Langmuir and Freundlich adsorption isotherms
e Langmuir Freundlich
Ky Q,/(mg-g™") R? R, K, 0 R
25 0.197 151.52 0.9981 0.0101—0.0483 95.43 12.41 0.9180
35 0.318 185.19 0.9996 0.0063—0.0305 110.46 10.06 0.8925
45 0.746 200.00 0.9998 0.0027—0.0132 125.14 10.45 0.9042
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Fig.8 Effect of regeneration times on the adsorptive property of MgO - 6SiO,
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