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Abstract;: A “one-pot” process for the preparation of organic-silica hybrid capillary monolithic

column by concurrently using tetramethoxysilane (TMOS) , vinyltrimethoxysilane (VTMS) and the
organic monomer, N-(2-(methacryloyloxy) ethyl) dimethyl-octadecylammonium bromide (MDO-
AB), is described. The polycondensation of alkoxysilanes and the copolymerization of MDOAB and
VTMS were subsequently carried out within the confines of a capillary under the proper reaction
conditions. The performance of the C18-silica hybrid monolithic column was investigated by capil-
lary electrochromatography and capillary liquid chromatography. In addition, the C18-silica hybrid
capillary monolithic column was also applied in the analysis of tryptic digests of bovine serum albu-
min by capillary liquid chromatography/tandem mass spectrometry (CLC-MS/MS) for demonstra-
ting its potential in proteome analysis. This in sizu process ol incorporating functional groups into
silica monolith provides a new way for the preparation of the organic-silica hybrid monolithic col-
umn,
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Fig. 1 Scheme for the synthesis of N-(2-(methacryloyloxy)ethyl)dimethyl-octadecylammonium bromide (MDOAB)
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Fig. 2 Scheme for the preparation of the C18-silica hybrid monolithic column by “one-pot” process
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Table 1 Optimization of preparation conditions for the C18-silica hybrid monolithic column
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1) urea content: 699. 6 mg; polycondensation temperature: 45 C. 2) PEG content: 713. 9 mg; polycondensation temperature: 45 ‘C. 3)
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0. 6 mL; MDOAB, 30 mg.
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Fig. 3 SEM photographs of the C18-silica hybrid monolith
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Fig. 4 van Deemter plots for the C18-silica
hybrid monolithic column

a. CLC; b. CEC.

Conditions: a. monolithic capillary column. 24 cm Ceffective
length) X 75 ym i. d. ; mobile phase, 0. 1% FA containing 45%
ACN; injection, 2 pul. (before split). b. monolithic capillary col-
umn, 33 cm (effective length) X 75 ym i. d. ; mobile phase, 10
mmol/L. KH, PO, buffer at pH 3. 05 containing 50% ACN;
injection, —5 kV for 2 s; detection wavelength, 214 nm.
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Fig. 5 Separation of (a) alkylbenzenes, (b) PAHs, (c) phenols and (d) benzoic acid compounds on
the C18-silica hybrid monolithic column by CEC

Experimental conditions: Cl8-silica monolithic capillary column, 24 ¢cm (effective length) X 75 um i. d. ; mobile phase, 10 mmol/L KH, PO,
buffer at pH 3. 05 containing 50 % ACN; applied voltage, —13 kV; injection, —5 kV for 2 s; detection wavelength, 214 nm.

Peak identifications: a. to. thiourea; 1. benzene; 2. toluene; 3. ethylbenzene; 4. propylbenzene; 5. butylbenzene. b. ty. thiourea; 1.
naphthalene; 2. acenaphthene; 3. 4, 4'-dimethylbiphenyl; 4. pyrene; 5. p-terphenyl. c. 1. phloroglucinol; 2. 4-cresol; 3. 2, 4-
dichlorophenol; 4. 4-zert-butylphenol; 5. 2,4.5-trichloro phenol. d. 1. p-phthalic acid; 2. benzoic acid; 3. m-nitro benzoic acid.
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Fig. 6 Separation of alkylbenzenes on C18-silica hybrid monolithic column by CLC
a. chromatogram; b. relationship between retention factors and the contents of ACN in the mobile phase.

Experimental conditions: monolithic capillary column, 33 cm (effective length) X 75 ym i. d. ; detection wavelength, 214 nm; mobile phase:
0. 1% FA containing 45% ACN; solutes are the same as in Fig. 5a.
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