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some of the mcst important of the many processes

wydrocarbons in petrochemical synthesais are

As is generally known,

for the utilization of petroleum i

the halogenoation reactions, esi sciuwlliy chlerinations Products manufactured

i

by means oi° such reactions are eytenaively uged 1n various branches ot the

of 7ears we have been carrylng out investi-
4

nydrocarbous - alganes, alkenes and

national economy. For a number

cations into The ~hlorination of C1—Cn
7

— in a fluidized ted, nna processes

4lkadienes of normal e ino structure

{

bave becn developed the synthesis ol ~arhon tetrachloride, tetrachiloro—

etbylene, hexachlor adiene, vexachlorocyclopentadilene, hexachlorobenzene,

yinyl chloride, etc., woth from e imdivilual hydrocarvons ar. from thelr

serarate fracticns. 1+ 1as been es*ablislhed thot the noe of Tluidized ma-—

terial, through tae interncive miving thus secured, erilles the exothiermic

heat of res-tion to be reroved 1n 7 ariform manner, thus ensuring that tre

chlorination process taves place cormal.y *o glve the optiman | 1elis ofsatu—

rated, unsatursted and cyclic hydrocarbons accordin; to the reaction:

C
rlone? Cillon+2
C C.,
n <Jr.
c1

ro
-
(@]
vy
«
foen

CH
nn -HC1

Cnﬁ2n—2 C

n
n’ T 2n=4

and obviating destrustion of the vydrorirhon by the reaction

CH ~+{n+1)C > nt o+ 2/ )

Hones (n+1) 1 » nC + 2{n+1)HC1

The investigatiors were carried out in two directions:

1, Tne sy:ithesis of crhlcrinated carbon compounds and chloroalkenes

by the dairect chloriratior of Lydrocarbonsg

2. The oxidative onlnraratiorn o0 alkenes arnid slkadienes,

1t was d1scovers:, throah toe strip o chlorination of ~ethane, ethane and
ethylene, tiat ‘i ~ain product of e reaction 1s ~.rbor. tetrachloride and

N el = R Pond [ Y SNy - %
tetracrioroettylere, resp- tijely. LY wag estaclished, bty tie chlorination

"3{ :‘,\: % 1k Ty ¢ - Y g = < ¥y, 4 j 3 3 3 % i
4 rydroccaritons = aleanes, alaenes and alkalienes - boinh in the indivi-
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dual state and in fractions with a stoichiometric proportion of components, that
propane, propylene, isobutane and isobutylene are broken down and cive full
Yields of carbon tetrachloride and tetrachloroethylene in accordance with the
following reuction:

C-C~C

CeC~C

C=C=C
+C1l
s > CC14 + C.C1

C
CuC~C
C

while n-butane, butylenes and butadiene are converted into hexachlorobutadiene:

C=CCC
CaC=C=C
+Cl2
> €C1,=CC1-CCL=CC,,
-HC1
C=CmCmC
CaC=C=C

It was fourd that, in an excess of chlorine, C5 hydrocarbons - n-pentane,
isopentane, amylenes, isoprene, piperylene and their fractions - unde: g0 ey lim
zation, mainly vitl the formation of hexachlorocycloperntadiene, which is the
baris component ror synthesizing monomers of therrostable and heat-resisting

polymeric materials.
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Table 1

Lameg nf yirals ol chilorhydrocarbons , per cent
hydrocarbons Sy s C ol C01 00l other chlorie
4 <4 “ N nated carbon
conpounds
. - GG L5 0.3 - - - (.2
i t}(&l’.‘ (’/ o) . °
etiane - 9 - - 0
etiylene - 80 - - 1
}ropane 45 45 - -
propyicne 45 45 - -
1sobutene 60 32 - -
160butyleie 61 3 - -

ni—bute ne
r—bhutyicnes
n=pentarie
Laopentane
Lise prerge

LeXoneo
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NOTE::

proces

g tempersture: 350 - 5000

molar ratic of chlorine to iydrocarbon: stoichiometric
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C=Cal=CuC.
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Cl
Clk
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Saturated, unsaturated, iso and normal Cb' hydrocarbons also undergo

cyclization with formation of the full yield of hexachlorobenzene;

CmCC=C~C=C
G=G—C~C~C
c o
5
<l Cl. c1

t
C~G=g~C -HC1 |
cc ‘

(9]
[y
[
[

CeC=C~C~C—=C
O~g~C=0~C
c

In these processes, part of the chlorine in the reaction is given off in
the form of (impure drogen chloride, vhich represents a waste product of the
7
rocesses. We therefore also investigated the oxidative chlorination of hydro-

£ s
carbons .1th a4 view to obtaining valuable Froducta based on thic hydrogen chlo-
ride. The .ydrocarbons subjected to this oxidative cllorimation wepre ethylene,
propylene, propane, butares ot wvarious stric turez, and butadiene,

It was eotabliished trom ti. investizat1ons Ut under the cenditions of

F)
oxidative chlerination etiyiere is convertel into vinyl cileride, propylene into
allyl chloride, and butiwiior. Lato enlorcpeene,  Some conversions of BYyrtne -
N ) F .
gized chlorinated ~arbon cormounds were also investigated,
£
As a result of ‘lis wort. 1t was establishel that at high temper .iares
¥ ¢

(6(:0—8(‘C°C) all -hlorinatec cerbon compouads, il 1ke wodroearbors, sre conve re
ted mainly 1ntc hexachlorobenzene,

First of ali, hexacilorobutalierne wag conlersed with walele anhydride and
the besl conditions for securin, the maxirum yield (100 per cent) of the new
addition product 1,1,4,4,;%,r‘.E-nexac).lnro—S-—ryclohexene-;,3—r11carboxylh; anhydride
were determined.  This reaction CVRens up new pogsibilities [or the syrthesis of
a whole range of cor ounds whith are exceller t monomers tor tie prod. tion of
thermostable polyie ric naterials.

On tlie basis of the research work carried out, the use on an 1ndustrial

scale of the procecs for the production of carton tetrachloride by the chlori=
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nation. of me*hane 1n a fluidized bed has been recommended, and this process is
row being introduced ir the Soviet Union. The procecses for the production of
+llvl chloride by the oxidative chlorination of propylene and for the production

of vinyl chloride frop -4t “lere e vor om0 Nurtier tooted,









