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Comparison of boric acid adsorption by hybrid gels

Haining Liu**, Xiushen Ye*®, Wu Li?, Yaping Dong? Zhijian Wu**

“Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, 18 Xinning Road, Xining 810008, China
Tel. +86 971 630 7871; Fax: +86 971 630 7871; email: zjw6512@hotmail.com
"The Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Received 27 June 2007; Accepted 24 October 2008

2(2009) 185-194
February

ABSTRACT

Mannitol doped and un-doped hybrid gels derived from bis(trimethoxysilylpropyl)amine (TSPA),
or the mixture of TSPA with tetraethoxysilane (TEOS), or the mixture of 3-aminopropyltriethoxysi-
lane (APTES) with TEOS were prepared. Textual properties and point of zero charges were deter-
mined to characterize the gels. The adsorption of boron from its water solutions by the acidified and
un-acidified gels in solutions at three different initial pH values were compared comprehensively. In
general the gels derived from APTES and TEOS have the highest adsorption amount among all the
gels. The gels doped with mannitol and the gels without doping show similar adsorption amount,
thatis, the addition of mannitol does not promote the adsorption. After acidification the adsorption
amount of the gels increases. In general, the adsorption decreases with the increase in solution pH.
It was found that boron is adsorbed in both H.BO, and B(OH);, forms through the interactions of
hydrogen bonding, electrostatic and hydrophobic attractions. The information gained in this study
is helpful for the understanding of the adsorption mechanisms, designing and preparing some low
cost and easily available adsorbents for boron.
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