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As i. senerany tcnovm, nome of the r~t inportant of the «« processes 

for  th» utilization of  petrols. hydrocarbon» in petrochemcal   synthesis are 

,,,. h.^n.uon  reaction,, .,,—u'ly cI.lorin.ti«>.    Prod»•  manufactured 

,.y ,,-„.* of r.nch   roa-Uons ar-  extensively  u=e„   ir. varios brashes  oi   the 

.„tu>n,l .«o^-.     For a nu„b, r of year. -  h,ve  bee,, carlina  ou*   -vesU- 

,..„....  ¡,,„ ,lr   „v.lonnaUc.-,  of C,-C,. hydrocarbons - alkanes,   alker.es and 

^adi-nes   of norr.nl   .*:   iso  structure -  in a fluirti«-*   bea,   «ni proo«... 

l;,v.. ben  deplored tue synthesis  of -arben  tetrachloride,    tetrachloro- 

„U viene,   h^achlo, -.diene ,   hexachlorocyclopentadiene,  hc.xach] orobenzene, 

' ,     ,!„,,,,.     etc oth  ''rov.   '"¡x-   iniivvbual hydrocarbons ar.l   fror,   their vinyl rhioi'iuf!,   exe,   ..ou. * ± u... 
T*  '       v-^ ,,-Knii-iH  th>t   i.h<* KL,t   oi'  fluidizcd ma- 

-,pn;irat,.   i'r.intiOMS.    I+-   nds been K-, „UJ^i.e-. 

Urial,   through   V,*  int^iv*   riling   thus   secure,   envies  the   exotherme 

h.at  of r,H,hon   to be   re,ov.d   in a  uniform .anner,  thus  ,nsuring that the 

ohlonnation proceso  ta>o« plac .ormai iy   to tïive   the orti,,, fields   ofsatu- 

rated, unsaturate end  ryclic   hydrocarbons  according to   the reaction: 

CnH2n+? 

n 2n 

Viz 

-HCl 

C .CI.j     - 
n   2n+2 

c c. n   ¿n 

CnC12n-2 

CnH2n~2 nv 2n—4 

ami ovviatine destruction of  th< hy<i*oo:.r>^n by  the reaction 

C H.     .. +(n+1 )C1 
r, 2n-*-^ ¿ 

-> nC + 2(n+1)HCl 

The  invest i<»*ati or.s w^r*1  curial out   in two  direction«! 

1. Tue synthesis of jhiour.atM ,arbori compounds and chloroalkenes 

by  th*>   dir-.^t  cì.l.rnatìcn "f hydrocarbons; 

2. Ti if-  oxidative   ;',b; n.a'ioi.   if « ikenes  am ^lkadienes. 

.tri;     h 1 n r i na 11 c n  o f "; e thane f   e t hane  and 

•tien   is c.rbon tetrachloride and 

It wafi dipcuvt'r- 

*»thyl*nf>,   that   *,'.<   "Ain j-rodu.t   ?f   t: <>  r<~a<: 

trtrachioropthyl'n«»,   r*s,-   ti/«»iy.     I* -as *stacliBh*<i,  by   t.,* chlorxnation 

if  ;"• „:     hydrco^rlcns  - aljcanefc,  akenea 
i    4 

ana alkadienes - both 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   ,ive  full 

yields of carbon  tetrachloride  and  tetrachloroethylene  in accordance with tfce 

foil jw ing r e at t i on : 

C-C-C 

C«C-C 

C-C-C 
+ci2 

-HCl" *      CC14 + C2C14 
c 

C-C-C 

c 

while n-butane, butylènes and butadiene are converted into hexachlorobutadiene s 

c-c-c-c 
C=C-C-C 

+C1. 

-HCl 

C-C-C-C 

C-C-C=C 

-?•      CC10-CC1-CC1-CC1« 

It was  found  that,   in an excess  of chlorine, C^ hydrocarbons - n-pentane, 

isopentane,   aliènes,   isoprene,   piperylene  and their fractions  - undergo cynli- 

zation, mainly mtl,  the  formation of  hexachlorocyclopentadienf-«,   which   io  the 

basis  component  for synthesizing monomere  of  thermostable   and  heat-resisting 

polymeric materials. 

_J 
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Table 1 

l.'.'iriPí;  of y i frilf; Oí'   c hlorhyc rovjAi'bons t per  cent 

hydrocarbons 
l4 ¿ 4 4    6 C <V 

5"f-- 
H.C.I.- 

'.)       c other chlori- 
nated carbon 

compounds 

"if tliar¿" 99. 5 0. 3 — C.2 
fitl.rXti'' - 75 - - 5 20 
ethylene - 80 - - 5 15 
I roear.e 45 45 - - 8 2 
propyl mío 45 45 - • 8 2 
iKObuU'llO 60 32 • - 7 1 
iLiobutylruo 61 31 - • 6 2 
n—buti r,e 8 10 70 - 7 5 
n—butyienes 7 rJ 75 - 6 3 
ii—poutan»- 6 7 a 65 6 8 
i:-!')p( crune 4 6 10 70 5 5 
LS. pj'í-ri»- 3 4 6 80 6 1 

.'-« X.iil.',.; 3 t 1 
H 10 30 - 

NOTK:   procer;;   tf-rrip.T--.turf:   3r^   -  50C°C 

molar ratio  of chlorine   to ¿¡ydrooarbon:  stoichiometric 

J-V---C 

c-c-c-c-c. 

CI, 

—HCÌ 
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Saturated,  unsaturated,   iso and normal C6 hydrocarbons aleo undergo 

cyclization with formation of  the full yield of hexachlorobem 

C-C-C-C-C-C 

C-Ç-C-C-C 

lenzene; 

c-ç-ç-c 
c c 

c*c-c-c-c-c 
c-ç-c=c-c 

+C1, 

-HCl 

Cl> 
••/ 

Cl-. 

Cl 

SC1 

Cl 

In these processes,  part   of the  chlorine in  the reaction ie «ivan off  m 

the  form of  (impure) hydrogen  chloride, which represents a waste product of   the 

processe,. We therefore also investigated the oxidative chlor mation of hydro- 

carbons uith a vioK to obtaining valuable yrodurts bas-t on thic hydrogen chlo- 

ride. The nydrrH-arbons subjected to this oxirfU i.'- chlor mat ion wv<> ethylene, 

propylene,   propano,   butane  of  various stnv.turcc,   and   buttici iene. 

It was   fvublished   from  ti,.   investigation.   Id   t unuer  th.    renditions  of 

oxidative   chlennation  ethyl-re   is  convert*-.!  i.t.o   vinyl   chloride,   proviene   into 

allyl   uhlorul,,   and   buWiiuA    into onioroprenc.     domo  -or.v^ionM  of  ayr.th.- 

Bized  chlonnntP.i   -arbori   romounds were also   investigated. 

As a  result   of ihia  work,    it waß   eutablishei   that   at  hUd;   temp-r . t,res 

(6GO-8CCC)   all   .Uorinat,,.    crton compounds,   Uld ike  ,; drooarbors,   ,re  convey 

ted  mainly   inte h<¡xar¡¡lorobi;nzem . 

First   of ali,   )>xaenlorobutudier.é was  con,'er.f3*d  with ¡naif ic  anhydnd*  and 

the  best conditions   for  securing the   rnaxir.um yi*ld   (10C   per cent)  of   the new 

addition product  1 ,1 f4 ,t;, : ,6-nexachloro-5-oyclohexene-, , 3-dicarboxyl io  anhy.irid« 

were   determine.     Thi,  reaction   opens   an new  po.si b: 1 m.,r,  ¡or   the ayr.thesiB   of 

a whole ranpe  oi   oorr.ounds  whi^h  are   ocello: t monomi   to:   t,.e   traction  of 

thermostable  polyr*rie materials. 

On the  basis   of the   research work carried out,   the  us* on an  industrial 

scale  of the  proceca for   the production of carton   tetrachloride  by  the  chlon- 
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nation  of mr-thane in a i'luidized bed has been recommended,   and this process is 

now b«-.>in¿j introduced  ir   the  Soviet Union.    The  procesjes i'or  the   production of 

•;ll,vl   chlondr, by the  oxidative  chlorination oí' propylene and i'or   the production 

of vinyl   ciiloridf   fror  -+.'   'I-:-     .•••(   i.ov  '• .*:     fur t¿.<;r  U^ted. 






