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Tém tit

Silica (SiO,) va SiO, ¢o chira cac nhom sulfonic acid (Sul-Si02) 1a cac vat liéu rat dugce quan tim trong
céc linh vuc xtc tac, hap phuy, loc va sic ky. Sul-SiO2 nhu 1a mot acid Bronsted manh céc tac dung xtic tac cho
phan ung nhu este hoa, ete hoa, cac phan Ung trung ngung va dong vai tro la pha gia cudng trong mang
Nafion/SiO, composit tmg dung trong pin nhién liéu. Trong nghién ciru nay, chung toi téng hop SiO2 tir
tetracthoxysilane (TEOS) bang phuwong phap sol-gel va Sul-SiO2 dwoc téng hop bing phuong phap mot giai
doan trén co so thity phan dong thoi TEOS va (3-mercatopro-pyl)trimethoxysilane (MPTMS) trong méi trudng
¢6 chét bao vé 1a Cetyltrimethylammonium bromide (CTAB) va thuc hién oxid héa insitu nhém thiol bang H,0,
trong dung dich acid. Cac phuong phap XRD, BET, phan tich kich thudc hat bang tan xa anh sang (DLS). Khao
sat tinh acid cia nhém —SO5H bang phuong phép chuan d¢ acid-baz, sir dung dung dich Na+ trong dung méi iso-
propanol nhu 1a méi trudng trao doi ion. Két qua da téng hop dwoc SiO, vai kich thuéc hat trung binh
180nm; gian d6 XRD cho thiy SiO, ¢ trang thai vo dinh hinh. Phan tich FTIR va két qua chuan d¢ acid baz

chimg t6 d3 tong hop duge Sul-SiO, va c6 thé dem thir nghiém ché tao mang composite.

SYNTHESIS AND SULFONIC ACID FUNCTIONALIZATION SILICA FOR NAFION
COMPOSITE MEMBRANES IN PEM FUEL CELLS

Abstract

Silica (SiO,) and sulfonic acid-functionalized silica (Sul-SiO,) are materials which concerned in
catalysis, absorption, filtration and chromatography. Sul-silica is a strong Bronsted acid which have catalysis
activities for esterification, etherification, condensation and as a reinforce phase for Nafion/Sul-SiO, comsposite
in PEM fuel cell. In this research, we synthesis SiO2 by sol-gel method from tetraethoxysilane (TEOS) by sol-
gel method, and the direct synthesis method was used to synthesize periodic ordered sulfonic acid functionalized
silica. This involves a one-step synthetic strategy based on the hydrolysis followed by co-condensation of
tetraethoxysilane (TEQOS) and (3-mercatopro-pyl) trimethoxysilane (MPTMS) under the template of
cetyltrimethylammonium bromide (CTAB) and in situ oxidation of thiol groups by H202 in aqueous acidic
solution. It was characterized by various physicochemical methods such as XRD, BET, dynamic light scattering
(DLS) particle size analysis, and ion exchange capacity (IEC) of sulfonic acid functionalization silica was
determined by acid-bazo titration. Some significant results are that average particle size of silica is within 10-
20nm, and amorphous silica is determinated by XRD diagram. In addition, FTIR analysis and results of IEC

titration are quite demonstration for successful of sulfonic acid functionalization silica.
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