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line ¥= &S By AYdHeg 73 2205 S549E aniline F= F7H8} viEo| F71skdch
oleiyt AE W F A RA Al F AZ Yo 7)1k AL B, vhg dshFe QA 549
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ABSTRACT. Reaction of aniline and iodine in CHCI;, CH.CI, : CHCly(1: 1), and CH:Cl; has been
studied Kinetically by using conductivity method. Pseudo first-order rate constants (k) and second-order
rate constants (k../[aniline]) are dependent on the aniline concentration. Second-order rate constants
obtained were increased with increasing aniline concentration. We analysed these results on the basis
of formation of charge transfer complex as reaction intermediate. From the construction of reaction
scheme and derivation of rate equation, we calculated equilibrium constants and activation parameters
for the formation and transformation of charge transfer complex. The equilibrium constants were decrea-
sed by an increase in the dielectric constant of the solvent and the value is 1.7~3.7M"'. The rate
of transformation are markedly affected by the solvent polarity. AH* is about 14.2 kJ/mol, and AS*
is large negative value of —243 J/mol X.
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Table 1. Pseudo first-order rate constants for the reaction of aniline and iodine ([I;]y=9.85X1073M)

R X 10° (sec™ )

Solvent Dielectric constant Temp. (T) 05M 15M 25M 35M 45M
CHCl; 45 10 0.61 2.80 521 7.60 104
20 0.90 385 6.90 10.0 134

30 1.30 530 9.10 13.0 16.8

CHCL: CHCL(1: 1) 6.6 10 0.69 317 5.88 8.70 11.8
20 0.98 434 7.70 113 15.8

30 1.37 5.83 102 14.6 19.3

CH.Cl, 21 10 0.76 3.53 6.55 9.80 133
20 1.06 4383 8.50 12.6 18.1

30 143 6.35 113 16.3 21.8

Table 2. Second-order rate constants (Rqe=k./[aniline]) for the reaction of aniline and iodine ((1;],=9.85

X 1073 M)
. . ko X 10P (sec™' M~ 1)
Solvent Dielectric constant Temp. (C) 05 M 15M  25M  35M 45M

CHCl, 45 10 1.22 1.87 208 2.17 231
20 1.80 257 2.76 2.86 2.98
30 261 353 3.64 an 373

CHCL : CH Gl (1: 1) 6.6 10 1.38 211 2.35 249 2.63
20 1.96 2.89 308 323 350
30 274 3.89 407 4.18 429

CH.Cl» 9.1 10 152 2.35 2.62 2.80 2.95
20 212 322 340 3.61 4,02
30 2.85 423 4.50 4.65 4.85
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Fig. 1. Plots of ks vs. [aniline] for the reaction of
aniline and iodine at 20C ([I:],=9.85X10""M).
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Fig. 2. Plots of k™" vs. [aniline]™' for the reaction
of aniline and iodine at 20C ([1.],=9.85X10"*M).

Table 3. Equilibrium constants and rate data for the formation and transformation of the outer charge transfer
complex in the reaction of aniline and iodine ((1,],=9.85X107*M)

Solvent Dielectric Temp. K kx10* AH —AS*
constant () (1,7 ] (sec™' M- (kJ/mol) {J/mol K)

CHCl; 4.5 10 1.85 254 14.1 245
20 2.55 3.21
30 370 4.03

CHCl, : CH.CL: (1: 1) 6.6 10 1.81 290 144 242
20 2.24 372
30 2.90 4.65

CH.Cl, 9.1 10 1.73 3.27 14.7 240
20 201 423
30 234 5.30
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Fig. 3. Plots of In(/T) vs. UUT for the reaction of
aniline and iodine ([I;]o=9.85X1073M).
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