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ABSTRACT. Ultraviolet spectrophotometric investigations have been carried out on the systems
of benzene, naphthalene and phenanthrene with iodine in carbon tetrachloride. The results reveal
the formation of the one to one molecular complexes. The equilibrium constants were obtained in
consideration of that absorption maxima due to the formation of the charge transfer complexes
shift to blue with increasing temperature. Thermodynamic parameters for the formation of the
charge transfer complexes were calculated from these values. These results indicate that the
stabilities of the complexes formed between polynuclear aromatics and iodine increase with the
number of aromatic rings. This may be a measure of the relative basicities of polynuclear aromatics
toward iodine, which is explained in terms of the resonance of the interaction between aromatics
and iodine. The results in this study were, addition ally, compared with those of the polymethyl-
benzene series to be discussed the reason for them.
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Table 1. Formation of benzene-iodine CT-complex in carbon tetrachloride at several temperatures. Y denotes

the Jeft hand side of equation (1)

25°C 40°C 60°C
(D]e AJex104
(mole. £-1) mole. 2y | Absorbancy Y X10# Absorbancy  Yx104 Absorbancy  YXx 104
at 203.0nm  (mole.l"%) | at 292.5n0m  (mole.Z-%) | at 200.0nm  (mole. 71}
0. 250 3.34 0.211 17.1 0. 187 19.5 0. 165 22.3
5.02 0.319 17.0 0. 284 19.3 0. 245 22.6
6. 67 0.424 17.0 0.374 19.5 0. 330 22.3
av.17.0 av. 19.4 av.22.4
0.375 3.3 0. 306 1.5 0.272 13.0 0.230 15.5
5.02 0.457 11.6 0.407 13.1 0.345 15.6
6.67 0. 605 11.7 0. 536 13.2 0. 469 15.2
av.11.6 av.13.1 av.15. 4
0. 500 3.34 0.3%4 8.83 0.343 10.2 0.305 11.5
5.02 0. 590 8.87 0.511 10.3 0. 448 1.8
6. 67 0.788 8.85 0.688 10.2 0.600 1.7
av. 8.85 av.10.2 av.11.7
0.625 3.3 0.481 7.17 0.421 8.23 0. 363 9.60
5.02 0.731 7.11 0.635 8.21 0.547 9.57
6. 67 0. 950 7.13 0.843 8.23 0.724 9. 61
av. 7. 14 av. 8. 22 av. 9.59
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Table 2. Formation of naphthalene-iodine CT-complex in carbon tetrachloride at several temperatures, Y
denotes the left hand side of equation (1)

25°C 40°C 60°C
(Do [AJpx 104
(mole. 1Y) | (mole. 1) | Absorbancy  Yx 10t Absorbancy Y X104 Absorbancy Y10t
at 362.5nm  (mole. 7Y | at 362.0nm  (mole.i"1) | at 359.0nm  (mole. /-7)
0. 582 4.00 0. 380 10.5 0.335 11.9 0.285 14.0
5.20 0. 500 10.4 0.435 12.0 0. 370 14.1
6.20 0. 590 10.5 0.520 11.9 0. 445 13.9
av.10.5 av.11.9 av.14.0
0.678 4. 00 0.430 9. 30 0. 380 10.5 0. 310 12.9
5.20 0. 550 9. 45 0. 495 10.5 0. 405 12.8
6. 20 0. 675 9.19 0. 595 10.4 0. 485 12. 8
av.9.31 av. 10. 5 av, 12. 8
0.727 4.00 0.455 8.79 0. 400 10.0 0. 340 1.8
5.20 0. 590 8.81 0.523 9.94 0.440 11.8
6.20 0. 705 8.79 0.620 10.¢ 0.515 12.9
av.8.80 av.9.98 av,11.9
0. 802 4.00 0. 500 8.00 0. 445 8.99 0. 390 10.3
5.20 0. 655 7.94 0. 580 8.97 0. 500 10.4
6.20 0.775 8.00 0. 692 8.96 0. 575 10.8
av.7.98 av, 8.97 av.10.5

Table 3. Formation of phenanthrene-iodine T-complex in carbon tetrachloride at several temperaturcs. Y
denotes the left hand side of equation (1)

25°C 40°C 60°C
(Do [ATox 108
(mole. 1) | (mole. I71) Absorbancy Y10t Absorbancy Yx108 Absorbancy Y104
at 367.0nm  (mole.I™1) | at 365.9nm  {mole.l™1) | at 363.3nm (mole.l-Y)

0.351 4.08 0. 380 10. & 0. 323 12. 4 0. 235 14.1
5.23 0. 500 10.5 0. 420 12.5 0. 365 14. 5

6. 04 0. 580 10.4 0. 490 12.3 0.425 14.2

av.10.5 av.12.4 av.14.2

0.478 4.03 0.495 814 0. 425 9.48 0.375 10.7
5.23 0.645 811 0. 553 9. 46 0. 485 10.8

6. 04 0.740 8.16 0.638 9.47 0. 560 10.8

av.8. 14 av,9.47 av.10.8

0. 581 4.03 0. 580 6.95 0. 498 8.9 0.440 9.16
5.23 (. 755 6.93 0.645 811 0.570 9,18

6.04 0.870 6. 94 0. 750 8.05 0. 660 9.15

av.6, 94 av.8.08 av.9.16

0. 683 4.03 0. 660 6.11 0. 565 7.13 0. 500 8. 06
5.23 0. 855 6,12 0.735 7.12 0. 645 8.11

6.04 0. 985 6.13 0. 850 7.11 0.750 8.05

av.6. 12 av.7.12 av.8.07

A et & Aoz AAde, wd oy At FZEIYE AYEX Al ATk Fig.1

delez%d A AFF(Y)2 /(D ~33t kol Hed AARAE Z viEdia Q)
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Table 4. Absorption maxima, extinction coefficients
and equilibrium constants of CT-complexes of poly-
nuclear aromatics with iodine in carbon tetrachloride

1/(D1, , t+ mole!
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Fig. 1. Plot of Y versus 1/[DJy of benzene-iodine
system in carbon tetrachloride at several temperatures.
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Fig.2. Plot of Y versus 1/[DJo of naphthalene~iodine
system in carbon tetrachloride at severa] temperatures.
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Fig.3. Plot of Y versus 1 /[DJo of phenanthrene-
iodine system in carbon
temperatures.
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Fig. 4. Temperature dependence of InK¢ for the
charge transfer complex of polynuctear aromatics with
iodine in carbon tetrachloride. @:benzene, © :naph-
thalene A: phenanthrene.

Table 5. Thermodynamic functions of the formation
of CT-complexes of polynuclear aromatics with iodine
in carbon tetrachloride

Donors T(%E‘g)’ i (i?jc-’ ( Jqﬁ[d-l»
mole=1) mole™l)  deg )

Benzene 25 | —6.28 4.68 av. —36.8
40 5.23
60 5.96

Naphthalene 25 | ~7.20 3.33 av. —35.3
40 3.8
60 4.54

Phenanthrene | 25 | —7.53 1.79 av. —31.3
40 2.33
60 2.85

vhebd wgk% se] Fod elEid g ¢71 F
At AL mAAYES Fhste Aon A
Ag ¢ genp, $EF =7t FARE Re
e z-3a AE7 Frhse Aelne @
B 4 e vehila e Aoz A=A
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Fig.5. Correlation between the difference of electron
transfer energy, Avu and the difference of standard
free energy change, 4G for temperature variation in
the polynuclear aromatics-iodine system.
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