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Table 1 Gibbs free energy (AGr, ) at the harmonic mean temperature (kJ/m ol)
Columm”
Com pound 1 2 3 4 5 6 7 10 11
m- 16.89 15.99 16.28 17.82 16.85 18.65 20.80 19.40 18.74 17.76 19.40
Dichloro- p- 17.17 16.24 16.95 18.11 17.20 18.97 19.90 18.47 17.82 17.96 19.87
benzene 0- 17.72 16.94 16.10 18.66 17.94 19.80 20.08 19.04 18.07 18.58 20.59
0~ 15.67 16.05 15.68 16.57 16.27 17.80 17.08 18.87 a 23.58
Cresol p- 16.52 17.03 16.73 17.35 17.33 18.67 17.88 18.90 16.22 23.43
m- 16.63 17.14 16.60 17.44 17.47 18.86 17.75 19.85 15.66 22.48
m- 20.15 19.13 19.04 21.21 21.17 23.45 23.14 21.73 21.27 20.73 24.14
Nitrochloro- r- 20.45 19.43 19.31 21.52 22.15 23.89 23.52 22.17 21.64 20.94 24.68
benzene o 20.83 20.03 19.78 21.79 21.65 24.42 23.79 22.74 22.13 21.45 25.59
0~ 21.68 21.20 19.42 22.71 23.97 26.20 25.42 23.93 22.88 22.16 27.47
Dinitro- m- 22.00 21.60 20.29 23.05 24.27 26.52 25.68 24.16 23.22 22.62 27.67
benzene r- 22.90 22.93 21.17 23.83 25.39 27.42 26.32 25.47 24.33 23.60 29.99
0" 18.08 16.89 16.49 19.31 19.04 24.31 23.96 22.90 22.13 19.19 22.32
Nitrotoluene m- 19.02 17.78 17.57 20.15 20.06 23.34 23.34 21.88 21.22 19.90 22.98
p- 19.48 18.30 18.08 20.56 20.62 23.81 23.68 22.33 21.00 20.38 23.52
2, 6- 22.12 20.93 20.21 22.95 24.44 26.02 25.65 23.61 23.30 22.95 a
Dinitrotoluene 2, 5- 22.93 21.64 21.03 23.82 25.00 27.15 26.63 24.49 24.09 23.66 a
2, 4- 23.61 22.50 21.86 24.67 25.82 28.18 27.66 24.54 24.78 24.45 a
3,5- 23.91 22.71 22.16 25.00 26.11 28.44 27.87 24.68 24.96 24.81 a
3, 4- 25.15 24.37 24.80 25.98 27.64 19.11 19.36 17.23 17.36 26.11 a
2, 3- a a a a a 20.39 20.51 18.32 18.26 a a
* (Column):1.PSO-11-18C6,2. PUAC-11-18C6,3.PUAC-11-15C5,4.PUTC-11-15C5,5.PSOB-3-18C6,
6. PSO-DB-3-15C5,7.PSO-DTB-3-15CS5, 8. PDATEG, 9. PDADEG, 10.0V-1701,11.Carbowax-20M .
a: (No data).
. 2 6
Krug ANOvVA ®
AH  AGr, : B- ;
(1) N AH 'AGTh r 0.99
2
( PSO-11-18C6 ),



. 463

2 ANOVA 6

- ( B’

Table 2 ANOVA results for detection of compensation effect (compensation temperature )

for six groups of aromatic isomers on single chromatographic column

Column Dichlorobenzene Cresol Nitrochlorobenzene Dinitrobenzene Nitrotoluene Dinitrotoluene
PSO-11-18C6 1237 1325 998 806 N 1493
PUAC-11-18C6 N 1575 N 1435 N 1231
PUAC-11-15C5 N N N 993 N N
PUTC-11-15C5 N 772 N N N 2055
PSOB-3-18C6 N N 1567 N N N
PSO-DB-3-15C5 N N 886 N N 816
PSO-DTB-3-15C5 N 660 N N N 831
PDATEG N N N N N N
PDADEG N — N N N 743
OV-1701 N — N 1253 N 1298
Carbow ax-20M N N 999 870 N —

* r> 0.99
N: (no com pensation), —: (no data)
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Fig. 1 The plot of AH vs AGry, for the isomers of

DNT on different stationary phases

1.PSO-11-8C6, 2.PUAC-11-18C6, 3.PUTC-11-
15C5, 4. PSO-DB-3-15C5, PSO-DTB-3-15C5, 5. PDADEG,

6.0V-1701.
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The Use of Enthalpy-Entropy Compensation in the Study of
Retention M echanism of Aromatic Positional Isom ers

Xie Xiuyin and Wu Caiying
(Chemistry Department of Wuhan University, W uhan, 430072)

Abstract In this paper, the therm odynam ic parameters of the separation process of six groups of aromatic
positional isomers on nine crown ether polysiloxane, OV-1701 and Carbow ax-20M capillary chrom atograph ic
colum ns have been investigated systematically. The Gibbs free energies for every compound at harm onic
mean temperature, calculated were given. The enthalpy-entropy compensation effect of these chro-
m atographic process was exam ined by using of Krug's ANOVA method. In the light of the axiom of ex-
trathe rm odynam ic relationship, the retention mechanisms of these aromatic com pounds on each crown ether
stationary phase have been expounded. We come to conclusion that, as a whole, the separation of various
aromatic isomers on crown ether stationary phase is governed by multiple retention m echanisms, but the sep-
aration of some groups of aromatic isomer on the same crown ether phase can be led to single interaction
mechanism since the phenomena of enthalpy-entropy com pensation is observed. It may be that a kind of inter-
action parameter, which varies with the configuration of solutes, plays the main role in retention process of

these isomers.
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