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Synthesis and Characterization of Methyl-Functionalized Mesoporous
Silica Using as Solid-Phase Microextraction Fiber Coating
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Abstract: A single-step synthesis of highly ordered methyl-functionalized MCM-41 (Me-MCM-41) mesoporous
silica was performed by using cetylirimethylammonium bromide (CTAB) as the template and tetraethyl
orthosilicate (TEOS) as the silica source under alkaline conditions. The samples were characterized by FTIR,
SAXRD, TGA, TEM and N, adsorption-desorption. The results showed that the organic-inorganic hybrid materials
still preserve a desirable two-dimensional Pémm hexagonal structure and have strong hydrophobicity , high thermal
stability, large specific surface area and pore volume. Higher extraction efficiency of dibutyl phthalate (DBP) is

obtained using Me-MCM-41 as solid-phase microextraction fiber coating.
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Fig.1 FTIR spectra of MCM-41(a), I-Me-MCM-41(b) and
CTAB-I-Me-MCM-41(c)
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Table 1 d,y and a, values of various samples

Sample dp/ nm o/ nm
MCM-41 4.14 4.78
I-Me-MCM-41 3.93 4.54
II-Me-MCM-41 3.85 4.45
I1I-Me-MCM-41 3.70 4.27

*dys, (100) interplanar spacing; “ay, unit cell
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Fig2 SAXRD patterns of MCM-41(a), [-Me-MCM-41(b),
1I-Me-MCM-41(c) and I11-Me-MCM-41(d)
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Fig.3 TEM images of MCM-41(a), I-Me-MCM-41(b) and I1I-Me-MCM-41(c)
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Table 2 Textural parameters of various samples

Seer / Pore volume / Pore size
Sample
(m?-g™) (em®- ™) (BJH) / nm
MCM-41 1296.8 1.02 2.785
I-Me-MCM-41 12273 0.98 2.641
1I-Me-MCM-41 1 156.9 0.89 2.534
1I-Me-MCM-41 10713 0.72 2.338
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Fig.6  Extraction capacity of different mesoporous
hybrids as SPME fibers to DBP
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Table 3 Linear range and limits of detection
of the method

Linear range / Limits of detection /

Phthalate esters

(pg L7 (ng-L7)
DMP 7.06x107 ~500 2.35
DEP 6.25x107 ~500 2.08
DBP 5.67x107 ~500 1.89
DOP 5.01x107 ~500 1.67
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