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Fig. 1 Structure of the alkylphosphonate-modified magnesia-zirconia composite stationary phase (PZMS)
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Fig. 2 Effect of methanol volume fraction in

mobile phase on the retention of PAHs on PZMS
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Fig. 3 Plot of log P against
log k' for some PAHs on PZMS
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Mobile phase:methanol-water(80 : 20, V/V ).
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Fig. 4 Typical chromatograms of separation
of terphenyl isomers on PZMS(a) and ODS(b)
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Table 1 Capacity factor and relative retention of PAHs

» OTTT PZMS Zorbax ODS
Compound k' a k' a
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y : 5.68 1. 00 13.0 1. 00

o-Terphenyl

VAEy A2+,

m-Terphenyl 8.71 1.71 19.73 1.52

0Ey A2+

b A 2 5
p-Terphenyl 12. 60 2.54 23.50 1.81

A+Ta.1-1% 1,

Mobile phase is same as in Fig. 1.
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Fig. 5 Chromatogram of separation of PAHs on PZMS
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Mobile phase ;methanol-water (75 : 25, V/V).
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Retention Behavior of Some Polycyclic Aromatic Hydrocarbons on
Alkylphosphonate-Modified Magnesia-Zirconia Composite
Stationary Phase for Reversed-Phase Liquid Chromatography

FU Hong-jing', FENG Yu-qgi's ZHANG Qing-he', DA Shi-lu', ZHANG You-jie’
(1. College of Chemistry and Environmental Science, Wuhan University, Wuhan 430072, China;
2. Center for Analysis and Testing, Central China Normal University, Wuhan 430070, China)

Abstract: An alkylphosphonate-modified magnesia-zirconia composite stationary phase (PZMS) for reversed-
phase liquid chromatography was prepared. The reversed-phase chromatographic performance of the new
packing material was investigated with some polycyclic aromatic hydrocarbons (PAHs) as solutes. The effect
of the methanol content in the mobile phase on the retention of PAHs was examined. The logarithmic
capacity factor of PAHs was decreased linearly with increasing volume percent of the methanol in the mobile
phase, which is similar to that observed on Zorbax ODS. The capacity factor of PAHs on the new stationary
phase was also correlated to their partition coefficient between n -octanol and water (log P ). A good linear
relationship between them was obtained. These results show that the new material can behave as a reversed-
phase packing. The separations of phenanthrene and anthracene, and terphenyl isomers were investigated on
the new stationary phase and the Zorbax ODS, respectively. The retention of the solutes on the Zorbax ODS
is greater than that on the new stationary phase, but the separation selectivity of the solutes on the new
stationary phase is better than that on the Zorbax ODS. The better separation selectivity on the new
stationary phase may be contributed from the Lewis acid-base interaction between the solutes and the residual
Lewis acid sites on the stationary phase.

Key words: liquid chromatography; alkylphosphonate-modification; magnesia-zirconia composite; polycyclic

aromatic hydrocarbon



