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THE DEVELOPMENT OF THE USSR PETROCHEMICAL INDUSTRY

The presence of cheap and readily available hydrocarbon raw materials of
petroleum origin, the practically unlimited demand possibilities for various
types of chemical products, and the high level of national scientific and
technical achievements have foreordained the Soviet Union's great successes in
the important branch >f the national economy represented by petrochemicals and
won for the Soviet Union the second place in the worid, after the United States,

in volume of manufacture of chemical products from petroleum raw materials,

The great achievements of the Soviet Union in the field of the development
of the petrochemical industry, and 1ts great experience in giving technical
assistance in the development of such industry to a number of Socialist and
developing countries (Bulgaria, Poland, India, Cthiopia, Turkey, etc.), can be
used to good effect by the developing countries.

The Soviet Union is prepared both to send individual experts to developing

countries and to help in working out the complex problems of the development of
& petrochemical industry in those countries.
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I The development of the ruw waterial base and the production capacity
of the petrochemical ~ndustry :n the USSR

At present, natural grs is processed in many chemical plants in the Soviet
Union. Over 77 rer cen. of the entire output of «mmonia, urea and methanol is

produced from na*ural gas,

The developuent of the consurption of petroleum hydrocarbon gases for

chemical processing over the pericd 1958-1970 is shown by the following figures:

(per cent)
1958 - 100,0
1963 - 270.0
1965 - 480.0
1970 (planned) - 900,0

‘In 1965, 3.7 billion cubic metres of natural gas (2.9 per cent of the
catire production of such sas) was used for chemical processing, while in 1970
it i3 planned to use 10.3 billion cubic metres of natural gas (4.4 per cent of
the totil productio. ol such gas) as chemical raw material. This amount will
Ve 2.8 tines more than in 1965, “he main purpose for which natural gas will
be 1sed ia the futur-, oo at precent, will be the production of ammonia and
methanol. while the nain prececsire metiioa will be corversion to give h-drogen

~nd synthesis ga-.

ammonia produccl I oom falura? g18 1s twice as cheap as ammonia produced
fronm coke and coal, inl ti-~ spesifie canital invcitments required for its pro-

-uetion by this method are 20 per cent lower.

The cost of m "~ T p~dingd frem ot gus 1 60 por cent lower than
that of methenol sroduc.d bv the sas_fication of coal, and the specific capital
irvestments ror -z nrofuciicn are 25 - 20 per cent lower. Acetylene produced
oy the lrermo-oxidal.ve p,rolysis of natural gas at the place where it is ex—
tre-ted from the ground is ~pproxinately 40 per cent cheaper than acetylene
pruduced from carb-de, ~n+ the enecific capital investments for its production
are 25 per cent lower. The main ~av material for the production of acetylene
#i11 be matural gas ad; to 2 small extent, benzene; methanol and ammonia will

be produced primarily fiom na'urol gas, and synthetic alcohol will be produced

from gases arising in the procecsing of petroleum, other by-product gases, eto,
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The main consumer of the liquefied gases produced in the processing of
petroleum by-product gases and the stabilization of petroleum is the petrochemi~

cal industry.

The total commercial production of liquefied gases in 1965 was alrost
2.8 million tonnes - ten times more than in 1958, In the next few years, a
further considerable increase in the production of liquefied petroleum gases
and gaseous benzene is planned in order to satisfy to the full the requirements
of both the petrochemical industry and other branches of the national economy .
In 1970, the production of liquefied gas will be three times higher than the
1965 level, The ma jor proportion of the output of hydrocarbon raw materials
- comes from the petroleum refining industry, which produced about 60 per cent
of the total output of liquefied gases in 1967. 1In the past, 0il refineries
produced only one type of liquefied gases, namely, the butane-butylene fraction,
but now they produce a wide range of the 03-C5 hydrocarbons needed by the petro-
chemical industry.
Oil refineries also supply the petrochemical industry with methane~hydrogen
fractions for the production of ammonia, methanol and acetylene; ethane frac—

tions and propane for the production of ethylene and propylene; butane and pentane

for the production or divinyl and isoprene; narrow benzere fractions for the
production of benzene, toluol and xylols; paraffins for the production of al-
bumins of fatty acids and alcohols; and hydrogen sulphide for the production of

sulphuric 1cid and sulphur.

The main raw materials for the production of practically all synthetic

materials are clefin, aromatic and higher paraffin hydrocarbons.

The production of ethylene and propylene is growing at a particularly rapid
rate,

The development of the consumption of ethylene and propylene is shown

below, in re’ative percentages:

Ethylene Propylene
1958 100, 00 100, 0
1962 207.2 200,0
1963 279.0 | 261,7
1964 365.4 333.4

1965 390.3 416.7
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The percentage breakdown of the production of ethylene from various raw
materials in 1965 is as follows:

Ethylene produced by pyrolysis of Lydrocarton rau material - 96,76 per sent}

Ethylene from the coal tar chemical industry - 1,92 per cent;

Ethylene produced by the breakdown of ethyl alcohol - 1,32 per cent;

Ethylene, propylene and cther monomers are the basis for the productioh of
the most widely used types of plastics (polyethylene, polypropylene, copolymers
of ethylene and propylene, polystyrol and copolymers of styrol, etc.) and the
most promising types of synthetic rubber and latex (polyisoprene, polybutadiene,

butyl rubber, etc.),

Extensive production capacity for the output of polyethylene has been es—
tablished in Soviet o0il refineries and petrochemical plants,

Capacity has also bLeen installed for the production of polypropylene,
another important plastic material based on low molecular welght olefines, which

surpasses polyethylene in a number of properties.

The production of styrol has been extensively developed, and the output of

this product has been considerably increased over the last seven years.

It is planned to begin quantity production, in the next year or two, of
copolymers of ethylene and propylene, which have high resistance to attack by
chemical media, good heat and cold resistance, and high mechanical and dielectric

properties,

Isopropyl alcohol, which is taking the place of ethyl alcohol to an in-
creasing extent in the paint industry and other fields, is now produced in

quantity from propylene, phenol and aceiune,

The financial savins from the use of isoprcpyl alcohel instead of ethyl
aleohol amounts to 250,000-300,000 roubles per thousand tonnes of aloohél used,
A more sophisticated method for the production or isopropyl alcohol by the
airect hydration of propylene is being worked out. The production of acryloni-

trile and butyl alcohols is also being developed.

In the last few years, considerable importance has been assumed by processes
for the production of oxygen—-containing compounds from hydrocarbon olefines
(alcohols, aldehydes and acids).

i A




ID/WG.27/12
Page 7

It has become possible to manufacture these products thanks to the develop=-
ment of processes for oxosynthesis nnd alumino-organic synthesis, and also
methods for the direct oxidation of ethylene to acetaidehyde, with subsequent

condensation of the latter int- hutyraldehyde and c~ethylhexanol,

Extencive production capacity has been set up 1u the ISSR for the production

of butyl and higher alcohols by the Oxosyrthesis methed,

The establishment of wxosynthesis plants hac made it poesible to abandon
the use of editle raw materials for the production of butyl alechols., The plan.s
for the production of these materials which are already in operation enable an
annual saving or about 200,000 tonnes of edible raw materials to be made, and
alcohols produced by cxcsynthesis are in no way inferior in quality t»o those

produced from edible raw materiale,

The higher alcohols can be used successfully as flotation agents 1n the
enrichment of norn-ferrous metallic ores, and after suitable purification they

can also be used as a plastifying component for polyvinyl choloride resins,

Great progress has been made in the development ~f the production of aro-

matic hydrocarbons, which are me of the first chemical products tc be obtained

from hydrocarbon raw material,

The coal tar chemicals industry now plays a drastically reduced role in
the production of aromatinr hydrocarbons, and toluol and xylols are now produced

mainly from petroleum raw material:

Proportion »f arcmatic hydrocarbons
obtained from petroleum raw material
(per cent)

Product 1963 1966 1970

Benzene 1.0 9.0 36.8
Toluol 48,7 62.1 76.5
Xylols T4.2 84,2 93.6

Benzene is of the greatest importance in the manufacture of synthetic
products from the lower aromatic hydrocarbons. Among the products manufactured
from benzene are isopropyl benzene and phenol, ethyl benzene and styrol, capro-
lactam, chlorobenzene, nitrohenzene, dodecyl benzene, and nther materials pro-
duced from these compounds, such as synthetic recine, plastics, fibres, rubber,
wetting agents, dyes and many cther products, By LJ(0, the petrochemical in-
dustry will supply about half the total national production of benzene, which
is the basic raw material for the oroduction of caprolactam used for the manu-
facture of synthetic fibres.
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In the near future, toluol may be used in the produccion of phenol, divinyl-
toluol (to re¢. lace styrol in the prodaction of plastics), caprolactam and dimethyt
terphthalate. ln addition, toluol may be widely used 1n demethylization processes
#nr the production of benzene and hence in the production of a whole range of
different products manuficturad from benzene. nlucl can now be considered as a
replacement ior benzene ar the ayrtherie of basic organic intermediate materials

or as an additional sourc.e of raw material for the production of benzene itself.

Xylols have only heen oed in the manufacture of synthetic materials for a
relatively short time. For a lorg time, they werc only used as colvents. Para-
yylol is of great importance, as it is now used in the production of the fibre

"lLavsan”.

The petrochemical 1industry will be the main basis for the further extensive

reduction of the use of vegetable 0il in the production of paints and varnishes.

Petroleum paraff{ins have assumed greal importance in {ne manufacture of
many petrochemical products 1in the laot few years. lhey scrve as the raw
material for the production eof synthetie fatty acids and higher fatty alcohols

by the direct oxidation methode

The sharp increasc in demand for wetting agents and surface-active products
and the need for the greatest vassible reduction in the use of natural fats for
technical purpescs have boen important factors in the development of a new
branch of the petrochemical industry: the industry of synthetic fat substitutes

and of surface-active agents and wetting agents based on such substitutes.

The use of synthetic fat substitutes in industry hac made it possible over
the period 1964-1967 to free tor their more normal and proper use as foodstuffs

over 800,000 tonnes of edible products of vegetable and arnimal origin.

The importance of synthetic fatty acids to the national economy of the
country lies rot only in the fact thot they free edible fats previously used
for industrial purposes, but alevo in the considerable economy of labour and
operating costs achieved through the lower outlay involved 1n the production
of synthetic fatty acids, compared with the production of such acids from

natural fats. This can clearly be scen from the following figures:
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Acids from Synthetic fatty Synthetic fatty
natural acide from acidas from
fats 80lid parafiins ligquid paraffins
Cost per tonne of
acid, per cent 10,0 50,7 59, 3
Labour costs for
production of ~ne
tonne of acid,
per cent 100,0 19.5 20,0

Synthetic fatty acids and products manufactured from them arc widely used

in industry and agriculture, in daily life, and in medicine,

In the production »1 teilot and commercia s0aps these synthetice fatty
acids take the place of edibie fats and imported coconut o1ly, while 1n the
petroleum industry they are used for the manufacture of high quality lubricants,
Synthetic fatty acids are now widely ased for the production of sotteners and
plasticizers for ihe leather industry and the plastics industry. The residual
high molecular weight acide are used for the manutacture of finishing materials

for the construction industry and high quality bitumen,

In the last few years, a largc-scole industry for the production nf primary
higher fatty alcohols by the hydrogenation of synthotic fatty acids has been
built up, These aleohols, in their turn, have become widely used in wany
branches of the national economy: for the production of placticizers, for the

flotation processing of non-ferrous metallic opes and 1n light industry,
& ]

Large production capacity has been cstaklished in o1l refincries and petro-
chemical plante for the production of synthetic wetting agents in powder and

liquid form,

In order to satisfy cven the basic requirements of the national economy
of the country, the output of petrochemical products ir 1970 will have to be
2-2.5 times greater than the 1965 level, with the following increases in the
output of individual products: methanol and ethyl alcohol - over [,3 times;
butyl alcohols - 3,6 times; phenol - 1,7 times; ammonia ~1.6 times; carbamide -

3.5 times; and sulphuric acid - 3¢3 times,

In order to ensure the further rapid growth of the manufacture of synthetic
products, it is planned to increase the output of ethylene and acctylenc not
less than 2.9 times by 1971.
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At presernt, the main types of raw material fo: the production o: monomers
for uce in the manufacture of syunthetic rubber are:

1. Petrrleum nydrocarbsn raw material: n-butanc, isobutane, pyrolysed
butylenc=butadiene fractions, pentane, ctc.

2. Synthetic ethyl wloohol,

3. Hydrolysed ethyl alcohi~l.

4. Acctylene produced . ither from calciws carbide or by pyrolysis of

natural mac (mothanc),

The uce of petroleum raw material for the industrial-scale production of
synthotic rubber ic now duvoicping very oxteneively in the following directions:

- the production of tutadicne from cthy! alconol synthesized from
ethylene ty the sulphuric acid process or by divest hydration;

~ the production of btutodiens from butane by T-st:eo catalytic
dehydrogsenation over = powder catalyst in o fluidizud bed;

« the production of iscbutylenc by the cotalytic denydrogenation of
isobutane;

« the extraction of 1sobutylenc from the C, fraction of cracking gases
and the pyrolysis of petroleum with sulpﬁuric aclidy

~ the production of styrol ty the dehydrogenation of ethylbenzene;

« the production of isoprene from isobutylere and formaldchyde by the
2-3tage method;

« the production of isoproie by the dehydrogenation of isopentane;

= the productinn of but=dicne from pyrolysed bubtylenc-butadiene and
cracking butune-butyloene fractiong.

The use of petroleum raw materizl in the production of synthetic rubbers

gives great cconomic advantages.

The cost of one tonne of otiyl alcohol produced from petrochemical raw
material ic three times lower than tre cost of one tonnce of cthyl alcohol obtained
from edible raw materials., oince 1967, the synthetic rubber industry uses

nractically nothings but petroleum hydrocarbons as raw material.

The transition to the massive utilizatior of hydrocarbon raw material will
permi*t the expansion of the raw matcrial base for the production of synmthetic
mat-rials, plastics, synthetic rubbers and fibres, and will be cf great economic

advantage to the national cconomy of the country.
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II. Thc production of plastics

At the prescnt stag. in th. dovelopment of srione. and technology, the
solution of many important t.chnicai profloms 1s impessitlc without the use of

plastic matirials.

The production of plastics in ta. USSR has increascd rapidly. Whereas
about 300,000 tonnes of plastics of <11 kinde wuere producud in 1960, 950,000 tonncs
were produced in 1365, and about 1.7 million tonnes in 19675 1n 1370, the produc-

tion of plastics and syntnctic resine will reach botween 200 and 2,3 mitling tonnos,

or 2,7 times the quantity produccd in 1365,

Besides this increase in the volur. of production, thoere was als» a atueady
change in the ring: of plastise produced and the rolative sutput of different
types. In 1960, the shire accounted for by plastics produced by polymerization

was only 18 por cent, while in 1965 it was 30 por c.ont.

The production of the 4iffercnt types of plustics in 1970 in comparison
with 1965 will be 1s follows: polyeclefins, 5.5 tim s th quantity produc:d in
1965; polyvinyl chinride, 2.0 times; pacnol-formald. hyde resine, 1,4 timesy
phenol~formaldchyde moulding powders, 1.€ timesy earbamide reeing, Jod timess
moulding matcrials bas.d orn urea-formaldchyde resing, 1,3 times; polyester
resins for gloss-lixko plastics, i." t mes; polyctyrene and ite copolymurs,

4.1 times; 1cn-uxcharge recins, 2.1 times.

In the Sovict Tinion, com. 35-40 per ecnt of the plastics and synthetie

resins produced arc used vy the enginecring industrics,

At the present time, plastic materials arc uscd not on.y as substitutes
for metal, wood, gizss and leather but =lso in steadily increasing quantities

as indcpendent, non-suostitute materials,

The usc of plastics and synthetic resins in various spheres of material
production will cnsure a significant risc in labour productivity, a sharp

decreasc in operating costs, and z substantial saving in capital irvestment,

The production of placties requires between half and one third of the
capital investment required for the production »f non-furroue metals,  The cost

Price of one tonne of plastic is between sne half and one “hird of the oost price

of one tonne of ron-ferrous metal, and in terms of nne cubic metre the cost is
less than one tenth,
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™e industry wroduces six varistiec »f sus- nsions of wlrvingl chloride
[ ¥u8) avd rine varietios of l:vin-l calaride, latoex ( "C-L) differing in
wolecular '<i 't and 2 licat .

Saspended VT (3 mostl. .mced for the ore-aration of high quality cable,
eslectro-ins.la’1ns and hose r"her, vinyl she~ting, film ard sheet materials,
o shons raeords, erchlisrvin-l et~; latex "7 is used for tie preparation

of artificial leather, ard and soft Qiins, eotn,

Glues and varnishes are made from chlorinated polyvinyl chloride resins.
“hlsrinated olyvinyl chloride resi~ is used to make varnishes and paints which
are Aighly corresion and weather-resistant.
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ITI. S:nthetic fibre roduction

The production of chemical iibres in the !'S3: wmounted to 407,300 tonnes
in 1965, 450,070 tonnes in 165, and will attain between 730,000 and 830,000

tonnes in 1970, The outnut of svnthetic fibres in 179 will be 276,70 tonnes.

The provortion of viscose fibrss in tpe wtal out ut of chemical f1ihres
dronped to 72,31 ser cent in 193€5, whita that of s:nthetie fibres rose t. 19
per cent (anludinp 16.1 ‘ar cent colyamide, 1.% rer cent J2lyester (dacron),
0.7 per cent olyacrylonitrile (ultron), and .1 ver cent chlorinated poly-
vinyl chloride), 1n 1970 s:mthetic fibres will RCCOUNt £Hr about 35 ser cent

of the total volume -+ *hemical fiores .roduced,

There is also 3 greatcr variet: of fibres., I[n addition to capron and
polyvinyl chloride, he sinthetic fibre FTOUR now ..acludes polyester (daoron)
and polyacrvlonitrile (n1tron).

Over the last fey years techni: ;es have been developed for producing
polynose, -olyvinyl alcohol (vinol) and polyprovylene fi' .8, which have been

manufactured on exserimental scale.

The increased out-ut of chemical fibres has been accomnanied by imnrove-
ment in their technical and seonomic characteristics. This has been facili-
tated to a considerable desreec Yy the combining of enter-rises into larser
units. For exam le, the daily outrut of a modern cord :lant is between 50,000
and 100, 000 Square metres of canror cord fabric, while the nrodustivity of g
textile thread -lant :s between 10,000 and 15,000 tonnes a vear, and for an

industrial fibre ~lant between 30,000 ard 35,000 tonnes a3 Tear

Continuous osroduction processes are being introduced successfully into the
synthetic fibre industry, lop examrle, polycanrcamide is now manufactured and

converted into fibre as a continuous operation.

The production of nitron now includes combined valymerization and dis-

o

solution of *he polvmer,

A continuous process has been develored and high—eff101enoy equipment con-
structed for the manufacture of industrial capron thread with a thickness of
93.46 tex (Nos. 10 ari 7) and 186.71 tex (Nos. 5 and 135).
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Over the last few years a method has been developed for forming capron cord

without intermediate seonaration and nulverization of the »nolymer.

Large quantities of :arron thread are also used for the manufacture of
V-shaped bettins and conveysr bteite, [ r sheathing sleeves and rubber hosing,
and 80 on. As a result, tbe service life of converor belts 1s doubled or

trebled, the narts are lishter and the nermissible load. are increased.

Because of the hi-h-quality performance of solyester fibre (dacron), the
oroduction of it is being stevped up. It is of great imortance in the rubber
industry. Compared with carron, dacron exhibits lower thermo 'lasticity and a
higher elastic modulus. Tre manufacture of heavy-duty dacron-base conveyor

belts for the minin¢ industry has been introduced.

Jew vlants for the production of vinol and polypropylene fibre are under

construction.

Tn addition to its good shysical and mechanical vroperties, vinol is also
very resistant to licht and atmospheric effects. [t is therefore being ex-
tensively used for manufacturing canvas, aphoistering materials, cables and

netting.

Polyoropylene wiil hecome one of the cheasest synthetlc fibres available
and will likewise be widely usced for making cable, uvholstering materials and
netting. Carvets made with nolyrro ylene, just as nolyamide fibre, are highly

wear-resistant and can be cleaned and washed.

Polyacrylonitrile (nitron) is similar in vroverties to wool and is used to
make a similar variety of fatries  “onsiderahle savings have been obtained by
using nitron to filter exhaust gases in the non-ferrous metallurgical industry.
Nitron is a valuatie material for manufacturing varts that operate at low
temperatures, in high vacuum and under conditions where they are subject to

radiocactive radiation.

The use of certain svnthetic fibres, for = z-ple dacron, polypiene etc.,

has also proved effective in medicine

Research into the production of heat-resistant fibres 1s rrogressing
favourably; studies are near completion on the ~roduction of =hemylon, which

) :
is heat-resistant at temperatures up to 250 C; technology is under development

for poly:yromilitimide fibres, which are heat-resistant at high temperatures;
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materials of this kind have also bean wroduced from lracrylates, whioi spre

new polymers; exceptionally high resistance t: agress. e medi: (s 142, alkalis
and oxidants) 18 shown = the fliorine derivatives of ethylene, whi A \n sdditiom
exhibit a low friction rreffingant there’  suiting them for srtensive uas I8

gasket linins for d1fferent | is »f 2 hinery,

Until 197G the orincisle ind.strial fibres will be the viessse and B Te Y
variety. In that year the ratio between viscose and svnthetic industrial fibres
will be 53:42.

iTos ects for the develo ment >f the synthetic fiore industry ars very ad
Its righ rate of develo ment 18 due to the ‘s~t that the fibram “qu "s ead
with great economis advantase in t.ineerin,, and it .8 lameed t Lt se
dacron, amide, vinol and ol -ps wlene fibre 5 this somtent, A imcresss in
the uroductior Sf {(polyvinyl ~hioride) By a factor of 4.9 s emvisaged for
the period 1)66-1770.  ‘esearch 18 wnder way 10 obtain new t: @8 af VY end

styolymers derived from it that -oesess Aigher shock-, heat- gud froge-
rezistance,

2. Polvo L8

Due to tie low cost and sbundance of rew material, pelyniefing sesuy the
lead among rol:mers, and before long will becoms the B8t commoniy ased tyaee
of plastic. ‘hereas *he roduct,on »f PElyethylons wam saly Senm f L housunde
of tonnes 1n 144, the e for | 177 wil! %e hundrede :f thosepds f Connes

The most im orignt ty & 18 o wdo ity wivsth "High PeR® P Ly

ethylene), ,ossessing szcellent tisimeliri: ro eriiee, Chimsihity med e lamviaity,
It 12 widely .mel in ~able Aodaetion, 18 elertrical mgineering end for Lhe
manufacture of all Kinds of hardware. "Be first e 2 ciamt s it wedwrtion
was started u- i~ | 6.,

“e nave also startsd indusirisl jwelustim of ML ALl (iow wesewre)
Lo, This t; e 18 move duradle mad Meet-resist et than tae | se-daneily
variety, butl not a8 good ia dieleetris sharasteristios, and 19 wainiy wed
A construction material for pefabrizgted Jarie, ventiistism 08, o4 ving wd
nON-COrToding ovai ment .
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Soviet scieatiots have wvorked >t a anique and highly-productive techno-
lagical proc es for Shtaiming olrprooyleng at low pressure. The method has
boom uded sirce 1 FT f.r the paduestinoe of tria valuatle hizh-grade slastic on
s large #cale. By 170 its rxtiotion will Gave risen from 10,000 tonnes a vear

to g congiderssly Bigher fi.0urs,

“mlyopo e lene, Wit can Re Woth m ore amalilc S nihesizad at low ressurs
, ‘ ) = ,
thae onivath: lene, .8 more durails wnd Gestered. tant La: 10 1% =160""), ™o
> ,
dioadvantage of |t 18 2 certygim Briltl-pees at tem eratures bojlow 0 7, Tely-

pragylens 18 wed far fiorse, farricn, fioaling ~abise, et2,

L

e ths method of 2ontina.s Rloek pelymsrisalior 12 soiwime and the Pue~
pengion sethad had been iLatrviacel, we began seeiyring pure, Righegrade
pelypetyrers,

"his ieltic has evrsilest dislsctr - charseteristioe wd water-radellenee,
wid (8 sme of *he mair materianls wwed for maling #lsciriec iapulatsve, ond al®e

A teche igue Ra? been dovelsced for rpedusing & varisty of stirrems derivalives,
344 smly She sspailveere ol Ae-Gethy istyrens and Styrene Meve soguired Pectisel
LAPOPLgRae .

"ne combining sf seiyeisrens plastise ood Fsbber by the gralt wlyuisstion
tonchnigew Sales it HOBiBie t5 widuce o wide varisly of amleriais with poad
shoni =g, owchariral wnd 4isienific 205 9Pt 08

Y hs Bbwer coBibia t: mapufaciaPs a SRacE-Pegistepces material WY beped

s gApPeme, +i'ei . Pubber and acTy e lirile,

‘n alditiwm, seversl (aFpe ciants far Vhe eadetion f viayl esetate wd
poilgais Babds Trom 1t g =« tBar k2 s wrgbise s the WER a2 ader comstreetiamg
s PP pumber +f anterinit wd arts saped e lywmethy (eethae Y .ate somiginiag
sirrene Strvaers . el si8er menamer aad e lresy ol tives afe 49w Being S
factaPod; Lhe =oer . AcPenl .88 censgmctiom 3f flLame . get-d4  miytetral i eve.
stz ione aed Tiasws ielt-! S. v ifisenetipions ] Wl sstel o8 &
sonigon fopr o nppifsid cocremde » WABir Saljad.
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V. Synthetic rubber
T™e Soviet Union is the home of the s nthetic rubder industry. -

T™e following figures show the dynamics of yrowth in synthetic rubber
preduction:

Isace

1961

1964 134.0
1967 192.0
1968 211,0
1969 2.0
1970 V3R, 0

Pren the adeve figuren it will Yo seen that the average annual increase
ia the prefection of eyntheiic redber during the period | #1-1 )67 was 15 per
sont, while the rotes of growth will Do comsidersdly Aigher Guring the yoalre
1981970,

At present, the basic Sonomere 1a the eynthetis rubber industry ars Male~
Giome (oo rene, 18obutyiens, stlkylene and P9 ene,

The foliowing azprotisats iscreade in production sapaeitly (in perecentages,
oonpared with (4] are lanned for | 70

Bivingl - A2
tovprons - I
o Iosbutyione - 1%

" %y Lone - M0
“rapy iene « %
e sow Ladestrial wecess of sstaining ighiens Iy Vus-otgle setalytie
i sganatioe of w-3t sa presents srester teshnical wd ecensnic advantagee
e he wodaetion sethad Saped x ethsl siczebel.
e sow sethods 37 pedising fivingl aPe Based sst iy e (e Caligplhres
Patise of e-Butane %t 2.0 W Bulyisme-diving . YPI.FeE

The omcarstive TiguPes s jevceniages Tir the ivedetisn of diviagl Towm
aioohe: and 53 the sethad :f a-Butese MbpErcgumatiss wd Sutyiene-divimgl
wmreiyeis repsestively, are oo foliome: L1969, 47 et 113 1795, 4) el ¥7,




ID/we, 27/12
Page 20

Ixtensive research is being succesefully carried out to devise still more
effective methods for the production of divinyl: one-stage dehydrogenation of
n-butane in a fluidized bed of a powdered catalyst and one-stage oxydizing de-

hydrogenation of n-butane in the presence of 1odine and an accentor. {

Isoprene has become very i1mportant as an industrial monomer for the syn-
thesis of rubber as a substitute for the natural »roduct. At present, only two |
methods ar«< used on an industrial scale in the IS5R to produce isonrene: syn-
thesis from isobutylene and formaldehyde and catalytic dehydrogenation of

isopentanc.
The main line of development in the future will be the second process.

"roduction of isoprene rubber was begun in 1764 at synthetic rubber plants
in the towna of Togliatti and Volzhsk, while in the same year the factory at
Efremovo began to »roduce rubber from divinyl. These plants have the highest
production capacity in the wholr world.

The main trend r the development of the Coviet synthetic rubber industry
i# to build up the capacity to oroduce hish quality rubbers from isoprene, di-
vinyl and other substances., The changes planned in the pattern of production

and in the range of synthetic rubbers and latexes are shown in table Neo., 1.

TABLE 1

000 S

Tabbere for general urposes, total A8 AR, 1 73.2
Comprising:
Sedium bitadiene rubber 51 1.0 4.1
Pivinyistyrene and diviny lmethylstyreme rubber LY 65.8 40.0
Pivinyl rubber - O.7 11.8 f
Isegrene rubter - 2.8 18,3
Rubbere for s:ecial ourposes, total 9.4 8.5 20.) §
Compris.ngt i
Petyl rudber - 0.1 3.5 '
“Rleveprens PFibber 8.0 6.2 12,3
Fitrila rivber nt’ 105 301
Oer 8 mcial rebbere , 0.7 0.7 1.4

Synthetiz latesss, tetal .6 3.4 5.9
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The figures show that by 1970 the specific gravity of special-purpose

rubbers and synthetic latexes will have congsiderably increased.

By 1970 the specific gravity of igo rene and div nyl rubber will be almost

30 per cent as afainst 3.5 Jer cent in 1765,

It is anticivated that by 1770, production of synthetic rubber and latexes
will be 2.2 times greater than in 1)65, and the production figures for isoprene

and divinyl will be 15 and 12 times higher respectively.

Increasing usc of rubbers of the stereorcrular type (isoprene and butadiene)
in the tire industry will make it possibie to reduce imports of natural rubber
and result in considerable savings by increasing the life of tires by 20 to
30 per cent. It is estimated that exnenditure on the construction of igonrene- }

and divinyl synthotic rubber plants can bo recovercd in two to throo yenrs.

The synthesis of stereoregular rubbers from isonrene and butadiene thus
affords a means of solving one technical rroblem ~ how to make elastomers that
are not only not inferior to natural rubber but aven surpass it in certain

characteristics.

The introduction of snecial-purpose synthetic rubbers such as butadiene-
nitrile, chloro-rene, siloxanc and flourine-containing rubber has made it
possible to improve the design and rerfect the production processes of articles
for the new technology and to create a number of fundamentally new technical

rubber articles for modern enginecring uses.

By 1970, it is estimated that there will be : many as 28 different types

of synthetic rubber and as many as 200 different varieties (brands).

Tixtensive scientific research and experimental work will be necessary to
create synthetic rubbers with fundamentally new technical properties ("the
ideal elastomers of the future").









