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Studies on the Preparation of Hexachloro-1, 3-butadiene

Yasunori Nakamura
Mitsunobu Kashibe

Uncatalyzed vapor-phase chlorination of polychlorobutanes at 400-600°C under ordinary pressure gave the

titled compound as the ‘major product.

Optimum conditions for the reaction were investigated using

polychlorobutanes of an approximate composition C4HgCl, to C;Hj ¢Clg 4, obtained from the low-temperature

chlorination of 1-chloro-1, 3-butadiene, 3, 4-dichloro-1-butene, and a mixture of chlorohydrocarbons having

four carbon atoms.

The results are summarized below:

1) Maximum yield of 85% was attained at the reaction temperature 475°C, residence time 6 sec, and

molar ratio of chlorine to C,H;Cl5 6 to 1.

2) Yields were subject to the influence of reaction temperature, but they were almost independent of

residence time and reactant ratios.

3) Rise of reaction temperature above 600°C led to the extensive chlorinolysis; carbon tetrachloride,

tetrachloroethylene, and hexachloroethane were among the major by-products.

Highly chlorinated benzenes

(CsH:Cly, C4HCIg, and CeClg) and cyclooctatetraenes (CsH;Clg, CgHCly, and CgClg) were in some cases

formed by the concurrent Diels-Alder reaction.

4) Carbon tetrachloride and tetrachloroethylene were found to act as a promoter for the chain process

of chlorination.

5) 1, 2, 3, 4-Tetrachlorobutane obtained by the additive chlorination of 3, 4-dichloro-1-butene was

converted to hexachloro-

. ¥ X H &

~FH¥rre—1, 3—Fxox (LAFHCB &1
TT3) X720 v OAEYE CHECEBR LGS
ERETHD. HFHICHE ERHEELE LAY
PhbLT, BEIENCIEFECRELWETH - T,
TARVERR R L OB (215°C) o EEER itk
Thd,

HCBo##mut, Co T DRbAREL LAKRT S
ik, RO Co RILKES B AT 5 Hikds L8 Cs
AEDRICKFEL B AT 5 HED S AT 2,
Cs UFDRIEAFED LARKT B ks LTk, 7«

1, 3-butadiene in nearly quantitative yields under the conditions mentioned above.
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Fig. 1 Experimental Apparatus
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Exp. No. 3 L ' 6 | sl 52 . 53
Composition of PCBAD | CH;1Clyy | C,HsClo| i, Ol , | CaHlaCloy | CuHCH, - CH,Cl, | C Ll |
Feed PCBA (g) 107.2 | 595 | 112.5 120.0 . 93.0 93.0 ©  93.4
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Product Yield | R | | B ! ‘

(%, as Carbon Base) ! ! ,

C4Cl, 6 | 834 71 775 817 8.8 | 96.9

C5Cl, 21 | 4.0 | 5.0 | 8.1 1.9 2.3 | 2.5

cCl, ' 0.9 | 1.6 | 4.4 | 4.9 0.6 0.7 0.6

! 9.5 15.8 13.2 0

3) 1, 2, 3, 4-Tetrachlorobutane
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Table 3 Lffect of Diluent on Preparation of

Hexachloro-1.3-butadiene.

| Exp. No. 41 42 43
- o ¢ ) f _ i -
Diluent () L40 216 17.0
(CClp E(C2C14) (C4Clg)i
| Feed C4HsCls (@) 110.0 | 110.0 ! 110.0

. Feed Cl; (£/0°C) , 58.2| 58.0 58.3

1
| |
' Reaction TemperatL(lng) 475 4TS 475

Residence Time (sec) 6 6 6
. Mole Ratio, Cl3-C4HsCl; 5 5
" Product Yield

(%, as Carbon Base)

[$2]

C.Clg . 63.3 709 84.1
C.Cl, 1.6 1.4 20
CCl, 127 1.2 0.9
Converted Cly/ - i ‘,
ProdacedC,Clg | 3-41 41 3.58
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