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Abstract The thermodynamic properties of spherical phenylene-bridged periodic mesoporous

organosilica PMOs as high performance liquid chromatographic stationary phase were investi-
gated and compared with commercial grafted C,, and phenyl stationary phases. The retention
behavior of several compounds of polycyclic aromatic hydrocarbons PAHs was investigated.
The thermodynamic parameters of transfer from mobile phase to stationary phase were dis-
cussed. The results showed that the enthalpy-entropy compensation effect does not exist for
homemade phenylene-bridged PMOs. The retention mechanism of solutes on the prepared sta-
tionary phase involves synergistic interaction of hydrophobic #-7 and inclusion interactions

which is different with that on the commercial stationary phases.
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4 ~6 pm Column ) y2*
. . Phenylene-PMOs 0.3233 1.0000
Agilent ZORBAX Eclipse XDB- SB-Phenyl 0.0326 0. 9998
Cp 50 mm x4.6 mm 1.8 pm Agilent XDB-C18 0.0694 0.9999
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Table 1 Physical and chemical parameters of 18 g
three stationary phases n CH2
Stationary Sper/ Average pore we/ 3
phase m?/g diameter/nm %
0.2363 0.1633 0.0522 3
Phenylene-PMOs 593 3.15 38.2
XDB-C,, 180 8.00 10.0
SB-phenyl 180 8.00 5.5

Sger BET surface areas w carbon element contents.
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Table 3 Thermodynamic parameters 30 °C of polycyclic aromatic hydrocarbons PAHs on three stationary phases
AH/ kJ/mol AS/ J/ mol- K AG/ kJ/mol
PAH Phenylene- SB- XDB- Phenylene- SB- XDB- Phenylene- SB- XDB-
PMOs Phenyl Cis PMOs Phenyl Cis PMOs Phenyl Cis
Phenathrene -19.36 -12.04 -15.84 -48.99 -2.03 -9.11 -4.50 -11.42 -13.08
Anthracene -20.17 -12.56 -16.94 -51.28 -3.02 -11.63 -4.62 -11.65 -13.42
o-Terphenyl -22.81 -15.99 -16.89 -62.70 -9.19 -6.49 -3.80 -13.20 -14.92
Triphenylene -19.67 -15.19 -20.05 -46.59 -5.58 -15.41 -5.55 -13.49 -15.38
Benzo a pyrene -21.88 -17.95 -26.15 -50.02 -9.88 -28.81 -6.72 -14.96 -17.41
Benzo g h i perylene -21.06 -19.65 -28.61 -45.80 -12.05 -33.18 -7.17 -15.99 -18.55
Indeno 1 2 3-cd pyrene -21.98 -20.31 -29.79 -49.19 -13.86 -36.47 -7.07 -16.11 -18.73
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Fig. 2 Plots of 1g k vs. — AH of 7 PAHs in Table 3 on the three columns at different column temperatures
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