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Transchlorination of o-Dichlorobenzene between Benzene ovef 3
Palladium Chloride Supported on Activated Charcoal

YASUDA Kensei

‘Transchlorination of o-dichlorobenzene (0-DCB) between benzene over palladium (II) chloride supported on

activated charcoal was performed under various conditions. The pretreatment of the activated charcoal by alkali

-acid washing or boiling water did not contribute to the elevation in catalytic activity. The catalytic activity was

revitalized, when it used for the transchlorination again, after the used catalyst was extracted with benzene. This is

considered to be due to accumulation of compounds having high boiling point such as biphenyls and terphenyls into

catalyst. It was suggested that hydrogen donors such as 1-hexene, 2-hexene, and cyclohexene were effective in

dechlorination of o-DCB. It was confirmed by computer simulation that the transchlorination of 0-DCB between

benzene was an.equilibrium reaction.

KEY WORDS : Transchlorination / o-Dichlorobenzene / Benzene / Cyclohexene / Palladium Chloride / Activated

Charcoal / Catalytic Activity / Simulation /
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Fig. 1. Reaction apparatus.
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Fig. 2. Durability of catalytic activities on pretreatment
of activated charcoal; (<) none, (B) boiling water,
(A) NaOH-HCL
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Fig. 3. Regenaration of catalytic activity and extraction
of catalyst with benzene; (@) first use, (A) after
extraction.
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Fig. 4. Catalytic activities and reuse of catalyst;
(®) first use, (3) second use, (A) third use.
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Fig. 5. Catalytic activities and durability under N,
flow; () 0 mL/min, (O) 20 mL/min,
(4\) 42 mL/min, (O) 84 mL/min.
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Fig. 6. Effect of amount of PdCl,/CeCl; *7H,0
supported on the formation of CsH;Cl;

(4)1.00 2/2.10 g, (W) 0.50 g/1.05 g,
(A)0.25 g/0.53g, (@) 0.13 g/0.26 g.

Table 1. Effect of amount of supported metal chlorides on the formation of biphenyls

Composition of biphenyls in products/%

Elapse of -

e PdCl, 1.0g  PdCl 050g PdCl, 025g PdCl, 0.13¢g
CeCl7TH,0 2.1g  CeCL,7H,0 105g CeCL7H,0 053g CeCl,7H,0 026g

1 0.05 0.01 0.01 ND

2 0.11 0.02 0.01 0.01

3 0.14 0.03 0.03 0.03

4 0.17 0.05 0.05 0.03

5 0.22 0.09 ' 0.05 0.02
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Fig. 7. Effect of amount of CeCl; * 7H,O on the formatién
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(@)0.25¢.
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Table 2. Reaction of 0-DCB with 1-hexene at 573 K

Composition of products/%

Elapse of
timeh  jHexene CgHg CH;Cl 0-DCB  Ofhers
1 56.3 415 . ‘ 22
2 512 .393 02 93
3 4838 333 0.9 0.1 16.9
4 502 26.1 24 1.2 20.1
5 56.8 14.0 438 66 178

a) Molar ratio of 1-hexene/o-DCB = 2.5/1.
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Fig. 8. Gas chromatogram for the condensate of effluent during four and
five hours after the start of the reaction of 0-DCB and 1-hexene.
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Fig. 9. Gas chromatogram for the condensate of effluent during four
and five hours after the start of the reaction of 0-DCB and cyclohexene.
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Fig. 10. Simulation of transchlorination of dichlorobenzene
between benzene. Molar ratio of dichlorobenzene/ben-
zene=28.3/71.7.
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Fig. 11. Simulation of transchlorination of dichloroben-
zene between benzene. Molar ratio of dichloroben-
zene/benzene=20/80.
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Fig. 12. Simulation of transchlorination of dichloroben-
zene between benzene. Molar ratio of dichloroben-
zene/benzene=6.6/92.4.
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Table 3. Compoéition and yield of chlorobenzene at equilibrium on
the transchlorination of DCB between benzene

Molar ratio Simulation Experimentation
C¢Hg : DCB Composition/% Yield/% Composition/%
50 : 50 : 40.0 40.0
66.6:33.3 37.3 55.9
71.7:283 347 - 612 3419
75:25 324 64.8
80:20 . 282 70.5
85.2:14.2 224 78.4 2149
90: 10 170 84.8
92.4:66 120 89.7 10.89
95:5 ) 92.4

a) 0-DCB was employed.

Table 4. Composition and yield of chlorobenzene at equilibrium on
the transchlorination of trichlorobenzene between benzene

Molar ratio Simulation Experimentation
CsH¢ : TCB Composition/% Yield/% Composition/%
83.0:16.6 325 65.0 291
81.1:18.9 348 61.4

a) 1,2,4-Trichlorobenzene was employed.
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