2005 9 Vol. 23 No.5

September 2005 Chinese Journal of Chromatography 445 ~ 448
80
1 2
1. 116023
2. 610041
PCBs —_—
J — L, PCBs
AH AS’ Jg L, DB-1 DB-5 DB-1701 3
140 PCB AH AS’ AH AS'
AH AS' 0.56% ~0.97%  0.55% ~1.06%
0658 A 1000-8713 2005 05-0445-04

Quantitative Relationship Between Molecular Structure of
Polychlorinated Biphenyls PCBs and Enthalpy
Change AH Entropy Change AS’
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Abstract The relationship between the rule of chromatographic retention value and molecular
structure is an important part in the research of chromatographic thermodynamics. The topolo-
gical index structural parameter J, and the topological index adjoining parameter L, are put for-
ward. Parameter J, describes the correlation of quantity and position of chlorine atoms in poly-
chlorinated biphenyl PCB molecules. Parameter L, describes the ortho-position correlation of
chlorine atoms in PCB molecules. The relational expression between the PCB molecular struc-
tures and their enthalpy change AH  entropy change AS’ in chromatographic process was
discovered. The values of enthalpy change and entropy change for about 140 kinds of polychlo-
rinated biphenyls in chromatographic process on three stationary phases DB-1 DB-5 and DB-
1701 were determined. In comparison with AH and AS’ of the experimental data those calcu-
lated from the relational expression had the average relative deviations for AH and AS’ are
0.56% —-0.97% and 0.55% — 1. 06% respectively.
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Table 1 The values of parameters in Equation 12 and Equation 13 for PCBs on stationary phases
DB-1 DB-5 and DB-1701 and average relative deviations of AH AS’ of 140 PCBs ARD
Parameters DB-1 DB-5 DB-1701
eq. 12 eq. AH AS’ AH AS' AH AS'
a a’ -43112 -52.73 -49116 -64.02 -49115 -62.59
b b’ -2538 -3.27 -3587 -5.35 -3718 -5.36
¢ ¢’ 44.0 0.056 72.5 0.107 95.5 0.134
d d’ -724 0.942 2748 8.24 2286 6.97
e e’ -509 -0.132 -574 -0.161 -840 -0.433
ARD/% 0.56 0.55 0.63 0.68 0.97 1.06
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2 DB-1 PCBs AH AS’
Table 2 Comparison of the experimental and calculated AH AS’ of PCBs on stationary phase DB-1
AH/ J/mol AS'/ J/ mol- K
PCB substitution Jg Ly
experimental  calculated deviation/% experimental  calculated deviation/%
2 1 0 -46380 -46331 -0.11 -55.12 -55.00 -0.22
4 2 0 -48410 -49036 1.29 -57.04 -57.72 1.18
23 3 1 -51614 -52094 0.93 -60.28 -60.54 0.43
2 3 3 0 -51537 -51584 0.09 -60.54 -60.41 -0.22
25 3 0 -50941 -51584 1.26 -59.83 -60.41 0.97
235 5 1 —-55842 -56830 1.77 -65.26 -65.72 0.70
2 44 5 0 -56291 -56321 0.05 -65.34 -65.59 0.38
344'5 8 2 -63761 - 63666 -0.15 -73.20 -72.94 -0.36
2233 4466 12 4 -71527 -71778 0.35 -80.87 -81.23 0.44
2233445566 16 8 -79296 - 79428 0.17 -87.98 -88.11 0.15
3 DB-5 PCBs AH AS’
Table 3 Comparison of the experimental and calculated AH AS’ of PCBs on stationary phase DB-5
AH/ J/mol AS'/ J/ mol- K
PCB substitution Jg Ly
experimental  calculated deviation/% experimental  calculated deviation/%
2 1 0 -49663 -49881 0.44 -60.52 -61.02 0.83
4 2 0 -51491 -52112 1.21 -61.99 -62.63 1.03
23 3 1 - 54736 -55037 0.55 -65.21 -64.99 -0.34
2 3 3 0 —54433 - 54463 0.06 -65.01 -64 83 -0.28
25 3 0 -53937 - 54463 0.98 -64.59 -64.83 0.37
235 5 1 -58656 -59666 1.72 -69.55 -69.81 0.37
2 4 4 5 0 -59229 -59092 -0.23 -69.77 -69.65 -0.17
344'5 8 2 - 66547 - 66547 0 -76.89 -76.96 0.09
22334466 12 4 -74157 -74497 0.46 -84.38 -84.86 0.57
2233445566 16 8 -81109 -81552 0.55 -89.70 -90.48 0.87
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