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Preparation and evaluation of octadecanethiol modified gold microspheres
in capillary liquid chromatography and pressurized capillary
electrochromatography as stationary phase

ZHAO Zhenzhenl, QU Qishu2, ZHANG Xinxin2, GU Xuel, WANG Yanl, YAN Chaol*

1.School of Pharmacy, Shanghai Jiao Tong University, Shanghai 200240, China; 2.College of Chemistry
and Chemical Engineering, Yangzhou University, Y angzhou 225002, China

Abstract

Gold microspheres modified with octadecanethiol as chromatographic stationary phase were prepared. The particles were
characterized by the scanning electron micrograph (SEM), Fourier transform infrared spectroscopy (FT-IR), elemental
analysis and nitrogen adsorption analysis. The average diameter, the surface area and the average pore diameter were 3.5
um, 49.0 m2/g and 5.0 nm, respectively. The IR spectra demonstrated that C18 was bonded to the surface of gold
microspheres with the carbon content of 0.56%. Using these microspheres as stationary phase, a 19 cm section of atotal
length of 36 cm capillary (100 um i.d.) was packed electrokinetically, and the evaluationsin capillary liquid
chromatography and pressurized capillary electrochromatography were performed. The mobile phases (80% methanol)
with extreme pH values (pH 1.0 or pH 12.0) were used to flush the column for 140 h. In order to investigate the chemical
stability of the column, the retention factors before and after flushing were calculated and compared based on the
experimental results. There was no remarkable deterioration on the retention factors after flushing, which demonstrated the
column was stable under strong acidic and basic conditions. Five neutral compounds and three akaline compounds were
separated using capillary liquid chromatography to examine the retention behavior of the column, and over 50 000
theoretical plates per meter and acceptable symmetry peaks were obtained. The pressurized capillary
electrochromatographic properties of the column were investigated using a separation of the mixture of aniline and benzoic
acid, and the separation was obtained when a5 kV positive or negative voltage was applied. The research work confirmed
the feasibility of using the octadecanethiol modified gold microspheres as a novel stationary phase for capillary liquid
chromatography and pressurized capillary electrochromatography.

Key words octadecanethiol modified gold microspheres chromatographic stationary phase capillary
liquid chromatography pressurized capillary electrochromatography
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