CHAPTER1
INTRODUCTION

The trace metal contaminated in environmental samples is a serious problem
to human health, living resources and ecological system. Therefore, the treatment of
wastewater before being release to the surroundings is necessary. ‘Solid-phase
extraction (SPE) is one of a technique that could be used for the removal of such

metal ions. This SPE method possesses several advantages: large preconcentration

factor, simplicity of phase separation\aljé‘igb;lity for automation [1-3]. Since the

major factor contributing to ‘h.ghSPE techn

devel f this SPE ique could thus beperformed by modification of th

evelopment of this W cou “be performed by modification of the
sorbent properties. Among s s“Materials, sﬂlca‘m%nost popular sorbent due to
nech cal strength. and hydrophilic properties.
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of silica, is gaining the popularh_fy@e 1o eral advantages i.e. high selectivity
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imparted by entrappeg complexing or ' chelating %r?, easy preparation, low
material [4]. Moreover,
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synthesis temperature! requirement and fast ratio:
this method provides ei'jstability to material 0 thﬂreductior} of the leaching
problem of organic moleg.ules [5, 6]. For the extractant molecules, HPMSP is a

selective ligand ﬁeﬁ IEJC%% ﬁ %f%-:w %}T{f)] F ugjagent. This molecule

can form different) types of coordination compound due to its several electron-rich
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donor cer mgnjm ﬁﬁm] W'ﬁtﬁsjﬂqumﬂy been
used as a reagent form :x tion {7, 8]. '

The functionalization of silica by HPMSP molecules using doping technique

was first introduced by Intasiri [9]. Ever since, many researches were focused on the
preparation of HPMSP doped microporous or mesoporous silicas for using as a
sorbent in the extraction of metal from aqueous solution. However, the parameters
affected the synthesis, the physical properties and the metal extraction behaviors of

these HPMSP modified silicas were not well understood. Furthermore, most



extraction processes were focused on some metal ions and performed by only batch
experiment.

Thus, in this work, much more parameters such as types of silica precursor
and amounts of surfactant used for the synthesis of HPMSP doped mesoporous silica
were evaluated. The physical properties and the sorption behavior of all synthesized
materials was also determined to acquire the most effective sorbent. This silica was

then subjected to the profound study on its Cu(Il) extraction properties using SPE

towards other metal ions were next examined The removal of metal ions from

wastewater sample using _ this 2 _mesoporous silica was also
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