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ABSTRACT. The effect of pressure and temperature on the stabilities of hexamethylbenzene-1,
3, 5-trinitrobenzene charge transfer complex in carbon tetrachloride has been investigated by
spectrophotometric measurements. The absorption spectra of charge transfer complexes were
measured at 25, 40, 50°C under 1, 200, 500, 1000, 1400 bar in this experiments. The equilibrium
constants of the complex were increased with pressure and decreased with temperature rising, The
absorption coefficients were increased with pressure and temperature. Change of volume, enthalpy,
free energy and entropy for the formation of complexes were calculated from the equilibrium
constants. The red-shift observed at a higher pressure, the blue-shift at a higher temperature and
the relation between pressure and oscillator strength were discussed by means of thermodynamic
fuctions.
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Fig.1. Plots of [A)ed(o/po) flog (I} Ip) versus 1/[D]o
of the HMB-TNB system in carbon tetrachloride at
25°C and various pressures.
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Table 1. Absorption maxima, equilibrium constants,
absorption coefficients and volume change of HMB-
TNB charge transfer complexes

Tetnp. |Pressure A, K, (1/ -4
(°C) | (bar) (am) (l,r‘mole) mole;’cm) (cm/mole)

25 1 39%0.6 5.95 2289 6.47
200 391.7 6.29 2309
500 393.4 6.63 2381

1000 3965.3 7.30 2481

1400 39%6.5 8.01 2579

40 1 389.1 5.20 2339 5.68
200 3%0.0 5.41 2390
500 391.3 5.85 2411

1000 392.8 6.25 2500

1400 393.7 6.70 2604

50 1 388.2 4.83 2350 4.4
200 388.9 4,98 2396
500 390.0 5.26 2429

1000 391.2  5.60 2528

1400 391.8 5.84 2630
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Fig.2. Pressure dependence of logK, for the HMB-
‘TNB charge transfer complex in carbon tetrachloride
at several temperatures.
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Fig.3. Temperature dependence of log K, for the
HMB-TNB charge transfer complexs in carbon
tetrachloride at various pressures.
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Fig. 4, The isokinetic relationship for the formation

of the HMB with TNB charge transfer complex
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Table 2. Thermodynamic functions of the HMB-TNB charge transfer complex at various pressures

Pressure (bar}
Temp. 1 200 500 1000 1400
°C) —4H —4G —48 —-4H —AG —48 —4H —4G =4S —4H —4G —48 —4H —4G —-4S
25 4.43 7.64 4.57 9.41 4,73 9.62 4.95 12.1 5.18 15.4
40 6.69 4.31 7.64 7.38 4.41 9.45 7.59 4,60 9.58 8.5 4.78 12.1 9.76 4.96 15.3
50 4.26 7.5 4.34 9.41 4.47 9.66 4,64 12.1 4.78 15.4
AV, 17.61 AV. 9.42 AV. 9.62 AV. 12.1 AV. 15.4

4H, 4G in k]/mole, 45 in J/mole/deg.

Table 3. Thermodynamic properties for the HMB-TNB charge transfer complex formation in carbon tetra-

chloride at 25°C and various pressure

1 P(bar) 1 500 1000 1400
2 4V —6.47 —6.05 —5.42 —4.37 —-3.53
(cm3¥/mole)
3 84viaT 7.89x1072 7.09%1072 5.85%1072 3.81X1072 2.16x10°2
(cm3/mole/deg)
4 AH —6.69 —-7.38 -7.59 —8.56 -9.76
{kJ/mole)
5 d4H{4P -3.04 —-2.75 —2.32 —1.59 —1.01
(J /mole/bar)
6 AV-T-04V}oT —3.00X10 —2.72X10 —2.29%X10 —~1.57x10 —1.00X10
(¢ta3/mole)
7 AU=4H-P4V —6.69 —-7.26 -7.32 —8.12 —-9.26
(k) /mole)
8 04U} 4P -2.38 —2.14 -1.77 ~-1.15 —0.65
(J/mole/bar)
9 |=T.-834V{9T—-P-04VfoP —23.5 —-21.2 —17.4 —-11.4 —6.41
{ecm3/mole)
10 4G —4.43 —4.57 —4.73 —4.95 —5.18
(k] /mole)
11 48 —7.64 —9.41 —9.862 —12.1 —15.4
(J/molefdeg)
12 —84G [T —7.58 —9.43 —-9.60 —-12.1 —-15.4
(J/mole/deg)
13 24S/apP —8.00X10™% —7.17X10°% —5.94X10°% —3.85x10"% —2,19%10°%
(J/mole/deg/bar)
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Fig.5. Pressure dependence of oscillator strength

for HMB-TNB system in carbon tetrachloride at
several temperatures.

Table 4. Pressure and temperature shift of HMB-
TNB charge transfer absorption maxima and oscil-
lator strength of HMB-TNB charge transfer bands
at various pressures and temperatures

T(Q%J- Pl(‘isassre (’-’1( ,)]3,., (v~ e vzsg).... Fx10t
25 1 0 6.62
200 71.9 6.73

500 182 6.93

1000 304 7.17

1400 381 7.37

40 1 0 98.7 6.80
200 59.3 111 6.88

500 145 136 7.14

1000 242 161 7.43

1400 300 179 7.77

50 1 0 158 6.9
200 46.3 184 7.04

500 119 222 7.32

1000 198 265 7.70

1400 247 203 8.02
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Fig. 6, Correlation between the difference of electron
transfer energies. Ay, and the differance of free
energy, 4G of complex formation for pressure vari-
ation in the HMB-TNB system.
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