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FOREWORD

The USSR is planning for the rapid expansion of its chemical in-
dustry during 1959-65. Production of synthetic rubber, a product
with mmerous industrial, consumerT, and military uses, will recelve
considerable emphasis during this period. The technological and
other problems associated with increasing production and improving
the quality of synthetic rubber illustrate the difficulties that
the USSR faces in its ambitious goal for chemicals. ‘]‘mplementation
of the plan for synthetic rubber holds additional interest in that
the success or failure attained may have an important bearing on
future Soviet imports of natural rubber, with possible repercussions
op the world market. ' »

This memorandum deals largely with the problems associated with
production ox jmportation of rubber and excludes data relating to
the fabrication of rubber articles, except where such data are neces-
sary for making estimates of requirements for.rubber..-
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THE SOVIET RUBBER INDUSTRY DURING THE SEVEN Y‘EAR PLAN* .
cooftot e 1959-65

Summary and: Conclusions
The Seven Year Plan (1959-65) of the USSR for synthetic rubber..

is an ambitious one, celling for production to increase 170 percent,

“from an estimated‘level:of*300,000: tons**:in-1958 to an’estimated
level.of-810;000tons.in 1965: «In:addition:to the.quantitative.in-
crease;-a’ broader spectrum: of: mproved types:.of - rubberfis.planned;.
including: mostatypes of-general=-purpose.and special -purpose: rubber
madezinithedbFreesWorld:dz Ansignificant{feature: ofvihey plan:is the:
émphasis devotedstotthel productioniof: synthetic polyisoprenevrubber,
a possibleisubstituterfor:natural rubber:that:is: ‘scheduleds to:com=5c
prise almost 25 percent of the total Sonet production of synthetlc
rubber«by 1965.4

I Vf_ - “‘-nT—’ n':'/.l':i'"\“"b sL wren e

2dd T The! Soviet? goals for;production’ of*synthetictrubber ini1965 is:
‘unlikelystorbéifulfilied; barring extensivesassistaiice.from the: Free
IWorldigqThesmostsgerious tnderfulfilimenttinttheplans probablyswill:r
. Ud occurwin"‘production;of syntheticcpolyisoprenezs*Failmto.zachieve 2L
““the 'godl £OT polyiscprénerwildd reshl'to in af contintedsdatge{Sovietuns.
7 requid réments £or naturalt rubbére ind1965 {( perhapsil503 000=t0 2005000
Vcitons), dn ‘5piterofithe) statementtofo'the? Chaimmant ofsthé StatesCom="xx:
mittee for Chemistry that the USSR will be able completely. to-dis=y ™.
continue imports of natural rubber within 7 years. Underfulfillment
of thexl9655 plantifors types:oforubbers bther:thans -polyisoprenetalsoriis
3 -flikely butrtwillwbe fariless ithamr-dngthe case of) polyisoprene.«tThe>?
“extentiof theLunderfulfJJJ_ment**fonr‘theseJother typesvzwilladependsy -
edargelyfonl Sovietyprogress “4n dncreasings capacitiessfor: production
—8 ofytwoskeytintermédiatesyoracétylenéfandtbutadienes

P SN,

=In Spi‘b81 of :thefprobablernonﬁzlflllment ofrthe: SevemYear'Plan-..
for synthetié ribberg:thelSovietrqubbers industry willvdeveloprsig=z =
nificantly during this period. Production of synthetic: rubber; fadra:
estimated at 300,000 tons in 1958, may reach 600,000 tons in 1965
compared with a plan believed to call for productlon of 810,000 tons
:111 the latter year. In addltlon, new improved types of rubber will .

* The estlmates and conclu51ons in this memorandum represent the
best ‘judgment of this Office as of 1 March 1960.
*¥  Tonnages are given in metric tons throughout this memorandum.
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be Produced and costs of production reduced significantly by the cha.nge-
over to more efficient production processes and cheaper raw materials.
The long-heralded- shift to petrochemical raw materials will provide an
inexpensive base for continued. expansion of the industry.

In the USSR, by 1965, requirements for rubber proba.bly will be
about 920,000 tons, and the supply.: of:symthetic rubber and reclaimed
rubber may reach 700,000 tons. If requirements are to be met, 220,000
tons, mostly natural rubber, will be required to supplement Soviet do-
mestic productionic: '

" In:recent:years:the’failuresto: expand new:synthetic rubber capacity
at a sufficiently:rapid pace:has>led:to an.expansion. of:imports:of.-
-naturalrrubber: bysthe USSR; =from.,35;000: tons-in:-1955 to:about:-259,000
tons:1n¢1958: and more: than 200,000 tons; in:1959:= The: imports: in,1958
and 1959 also:z may:,haveareplenishedqdwhﬁling;stockpiles and;thu&may«

".. const{tutesastemporary hedgesagainstibothscontinued lagsiinsdomestic -

- production:andipossiblerincreasesfiin pricessfor: natural:rubber::

Currently, deficiencies in technology and equipment continueytos;
harass the Soviet. synthetic: rubber. industry, and these deficiencies may
" prove:to’be:the prlncipal‘rdeterrents'to; fulfillment. of; thei-goalssof the

Seven Year: Plan cplEhea failurer:bosput several plannei rubber facilities

equipment~ ands 1nsuffic1e" étaghnclogicau data.s Reports: o;&rthe«;i]’une 1959

~Plenum: 0f)theg Cent"_‘ I seboffithes CommnistePartyiof -the . USSR re-
veal(thatstechnblogle \(}emands' fitther rubbér: inhdustry a.lready Veost
‘causedstension” betweemmheLS’c'atedConnnittee,;for’ Chemlstry*and it.he Academy

of Scilences.f

- aiThel effortsn.to(expandd.domesticxprodudtiom of; chemica.]qequipnent in
-1959>wére . hampered; bystheislowiprogresssin building newl chemicaly equip-
‘ment plants)andtbyzthedinadéquatefexperienceiofther chemical equipment
“industrysdn: manufacturingé@somﬁ;gnemtype’s of machinery:siTo: light; of:the
domestic situation,” thesUSSRiprobablyswillscontinuestor exert;heavy:pres-

sure to purchase rubber -technology and complete plants from the Free
. World: T Muchrofythisspressuresultimately:may: be:directed: toward the US,
~the industrysofvwhich possessesrihérprincipalspatentsiin theafield of:
‘synthetic:rubber:: - -



I. Introduction

Although a pioneer in the production of synthetic- rubber, the
USSR has lagged in the development of new and improved types. About
50 percent of total Soviet production consists:of sodium-butadiene
rubber, the original type developed by the USSR and quite inferior
“t0-types .currently made in .the:West. :Synthetic rubber: made from
butadiene:is:produced in.the ‘USSR: primarily by an expensive process .
‘utilizing “ethyl-alcobol “as a-raw material. In-1957, more. than:1.7 -
million.tons -ofsedible.agricultural products¥* were-consumed in the‘nﬁ

tproductioniof inclustria.l ‘ethylialcohol, “used- chiefly for production
of synthetic rubber

The inferior qpelity and limited variety. of ‘types+<of:synthetic .-
rubber produced in the USSR, coupled with an 1nadequate supply of
hlgh-abra51onrcarbon'black and the:extensive iusesoficotton cord, has
: fesuTtedsindproductionzofitires arithaa sPar Tloverrrodd dife than: thati
‘commén#insthe Westoe AccordingitoaSoviet “sources; an* ‘annual saving:©
of 21T Tion to¥275 billiontEubYes** could-bereffected=by-the iuse: of'
) improved ‘typedcofirsyntheticd jrubberiandibyithe substitutlon"of syn—?;f
.-thetic cord for.. cotton in the mamifacture: othires -~

Durlng 1959=65 ethe USSR {plans to:improve its dassortmént of types
ofisynthetic«rubber*and'to;produce mich:larger iquantities.iofscopolymer
‘(buﬁadiene ‘styréns)dgeneral-purposestypes :0f crubber posynthetie taiws o7
bt natural“”rubberoépolylsoprené} cand i special-purposestypeseof rubber s
" suchragsbutyl BEandanitrildsrubber 2EProductionsof (thésabove Lypes: by

théfmost effidientemethsdsbrequiresvwidespread iuse~of refin€ry.and«
naturdl<gases as rawmaterials3 giprocedure ithat pzin iturn prwildnbes::
possible only through the development of a large petrochemicalfindus—
try. Proximity to sources of petrochemical raw materials has been a
- decisive factor in the selection of many ofithe*new :sites for rubber

plants.*** In addition to the construction of new rubber plants, the

USSR“pIans«a sizable expan51on fof: fac111t1es at‘many’ex1st1ng plants.

— Hme e T e eae v e

'*quq termsof< grain.

¥%F Therofficialrrateof ‘exchange “is ' rubles to:US $17 .This ratio:
A“isIestablishedLarbitrarily ~and<should ibesused withccaution; inasmuch :
v asi it bears\llttle)relationship tostheruble- dollar ‘ratio=for the‘ @
7 Ch&RTcAT industry.- o

*¥¥%  For the location of new or proposed’ plants and the scheduled
dates of operation, see Appendix A S
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II. Current Status and Plans

A.: Supply of .Rubber: . : .. -
1 Synthetichubb-er .

Sl E o apir DAE stoat BAE UH Leodie e s DL deelamnen D o ke

inrs . . The~USSR-1is ‘eptimated . to bave produced about -300,000 tons¥*
of .syntheticirubber in 1958, Jess -than’one-third of:the amount:pro-::
duced rinithe :US« ,Although a .specific.goal for .production..of:synthetic
rubber wasinot:given-in the-Seven Year:Plan, Khrushchev:stated.in May
1958 :that. production :of ~rubber ,would :increase more:than 150-percent in
the’ 1959-65 period. - Analysis of later reports-indicates that -
the actual goal for .1Y65 may call for an increase of about 170 per-
cent ; ¥%% orattotal of-810,000=ztons . i :

) oThe cplannedgimprovementsin the quality-ofasyntheticerubs=:
_ ber:iéoclearly fevidencedcby~the sscheduled ichanges rin;the jtypessto:be-
- producedx iThesextent atowhichethéaproduction:-oﬁ sodium butadiene:ssa-
. rubbergisito =ﬁbe'&deemphasized_[and, thesproportion:of {newer or ispecial-:
- purpose typesiofisxubben: ixrcrqased.:,e_ingthe-fc_otalg5outpu1zcof«_;gynthetic,gf_
- rubber by, 1965 is Sh‘?@ii?ﬁﬁ?@l?dﬁmﬁ

e Lha APS satecs mes

i, TRE s gOAL For- production ofirpolylsoprene ;tubber, g¥hick
~has [propertiesialmastpidenticalista ‘thoseof cnaturalsrubber ; jhasspar—o
' “biowlar gimportance singtheiSevemiearchlan-fozssyntheticyrubbenbstie;
- .'é;';):comné?'cijalﬂby;i;feéﬁi‘lle gproc¢essal sedevélopedptiproductiontof “polyiso~
C pre,ﬁé'ééqiiid ;ﬁ?yiﬁfﬁtMé‘;»ﬁpemiﬁstheiUSSB?rto'c'curtai‘kji_mpOE.t-s fofrnatural.ua
. rubben_’-;-s'g*iSucbisa‘f:éurtaiﬂﬁentgjehéﬂevebiIcguldEadv'ersel)ﬁiaf'fect Sovietd:
. econdm_iQ;anq‘apolitj;ga;rm:él&ﬁiénsoﬂi;th suchicountries as Indopesiasisu ’

and:Maldya fmenboxdsq- sg1al o - 7 o
‘NaturalsRubberi
; roddur. Wor 10 fusw o - e R
~_ _ :3Althoughuthe USSR jattemptedsinzthe +1930%ssand zthecearly:!
postwar period (l9’+6-—50) to cultivate rubber-bearing-plants, the

. ¥ Possibly a maximm estimate.

.77, %%% . Production of synthetic rubber in 1959-65 is scheduled to in-

crease 160 percent in the RSFSR, where the majoritygofirubber plants

are slocated. @ Accordingdto another sreportjcthe ;average;annual’ in-=

creasegin’ productioniiof. synthetic frubbencinthe USSR ~in1959=65 ;will i

‘...{_:,bej:?f‘foiiﬁ;.-mé&rthatmthespmcedmgo?—xearszperiod"z(l952é58)-;' .at g

~“rate’ of production that'would be consistent with an.increase of170:o
percent;ovensthesTsyeansperioda: : S

¥%%%  Table 1 follows on p. 5.

~ t::In the US; severdal companies are actively investigating polyiso-

‘prene rubber, and -one- company has begun limited production. '

_V—A -
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Table 1

Planned Changes in- Percentage Distributlon of Types of Synthetic Rubber
t- - .. Produced in the USSR &/ A
1 January-1959-and 1 "January 1965

~or 4 Beteom o e o Percent
‘]_‘y‘pe of*Rubber* ' 1 Janua.ry 1959 1 January 1965
R SNV - 24 16 ) IS M E3oNE e el e R = ;
Copolymer and: la.tices 38 3k ‘.-'»_.14-'3‘;6 R
Polylsoprene (sKT) - Negllgible +25.0 b
ChIéroprene L% ) “LiE83 e Gl AT

Sodium!butadiéne (SKB)
Butyl v.tee odf ai i
N;trlle* (SKN)"TI FOALLIT

Polyisobutylene .
Other special-purpose Negligible:. .
Total | 00300.00esrhotg 98 8t 100,

: 9 A 0L -BE0L ab seod 900,77 pum AE0C

i

a. Thé timé* periods stlpulated vary: slightly from.those:iof:the’ Seven:
YearYPlant (1959—65)" butzthé Figureszdredbelieved-to approximate the
plan goals;‘ ‘3OUR” 1o gnelsviups odf od of bumuaes 2a D@L &l Davdin
b. Thé BEPivialsSevénsYear Planscalls for“polyisoprene:to comprise
23 8[‘pefcent1f6f8the total [production? Off synthetic:rubberiin 19657~

efforts failed to result in“*production of significant7amounts of-
domestic natural rubber. Imports of natural rubber, which fluctuated
considerably in the postwar period, have been quite high in. the past
few years. Tmports of natural rubber by the USSR in 1953-58 are shown
1h5 Tablé2 2 .91 For 4hetperiodrd955+= 57ﬁthe7 valuer of= mports of natural
anod 000,838 tadd auol (e
Table 2

ImportSsof ;Natural.Rubber:. by the USSR,

AT LT

ey

Year, {Metric Tons
s 3660, °
1951 Lol
b ;,13; 2
T

PTG

”



rubber by the USSR amounted to almost 50 percent of the value of all
imports of chemicals and chemical products.* In 1958, imports of
-patural. rubber rose:to:259,000 tons, reporcedly -3.5%% -percent by
value of total Soviet imports. =Im 19>Y,-also, imports exceeded
200,000 tons. ° " The.reasons .for the inécrease.-of more than 100,000
tons in Soviet imports of natural rubber in 1958 and the continued
large ‘imports_in 1959 have not been clarified. It is probable that
the USSR wishes %o be assured of a regular supply of rubber during
“the periodiwhben existing ‘plants-will be changing over to..production
of new types of rubber and &lso to cover possible delays in construe-
tigp of‘new plants. An additional factor may have been the.desire to
build?up?stockpiles in the-face: of-predictions that world requirements
for natural rubber may exceed:production in the early 1960's, possibly
resulting in higher prices. Oftinterest in this regard-is:a report
that the USSR may curtail imports of natural rubber in the early .-
months’. of 1960 because of dissatisfaction with current prices.¥*¥¥* o
. L : ‘ w0,

v.r3. Reclaimed Rubberdlpiined

07008 The USSR produced;76;000 tons of reclaimed rubber:in

1956f§hd”9l;OOO;tons;in,lQSB{7’ " A considerably larger amount of

T TecTainads rubbeTomstibe useds tos PUlF11I5Ehé;sane” Puctiohs a8 hev
“" synthetic¢urubbers;  however;fandsthes: 91,000 tons;of reclaimed: rubber-
prodﬁced-in-1958'are‘assumed~to be the equivalent of about 50;000 .
tons_albﬂ;p_ey:-:«rubberiv.@oRepomgedly thes supply ofsreclaimedsrubber is:
. ’inadequitée;ibutsproductionsby: 1965:dss scheduledito be: approximately.
~double the quantity produced in 1958. '

Bis RequirementsiVersus ‘Supply;»1958rand 1965~
sritersit dokiw T ' - ‘ SRR
1.0k19584-
Sa"aeei ll.x.- Aty -
AM»AVMA.30SoViepnréquirementsdforjrubber#f*%winm1958;are‘gstimated_
to have been about 460,000 tons, based on assumptions that 288,000 tons

S ajusf

T ¥ The term chemicals afidrehémicaliproducts®as used in this memo-
‘randum refers to items listed underlCategories 30 to 35 in official
Soviet journals on the annual volume of Soviet trade. The categories
do not include data-on-medicines,-medicinal raw.materials, chemical
- fibers, essentia%ﬂgilg,wggvsoaps. S
- %% The value of-SoviétZimports of all rubber (including synthetic)
. reportedly is k.2 pegcent of total Soviet imports. :
*%%  Several receﬁﬁiféports suggest a shortage of Soviet foreign ex-
change, which also&ﬁbulg‘be a motivating factor in .such a decision.
. #%%%. For purposes.of°this memorandum, requirements.for rubber are ex-
* pressed in terms ofpew,rubber plus reclaimed rubber, given in terms
of its new rubber €quivalent. See IT, A, 3, above.




of rubber were needed to produce tires in 1958% and that consump-
tion of rubber for tires accounted for about 63 percent of total
requirements for. rubber.** -The. estimated supply of rubber .in 1958
totaled 593,500 tons,  composed: of.300,000 tons of:synthetic rubber-
produced. domestically;. 243,500. tons (mostly natural rubber) result-
ing from a netibalance of trade  ;-and reclaimed rubber equivalent -
to 50,000 tons of new rubber. " .The estimated surplus available
for stockpiling in 1958, therefore, exceeded at least 100,000 tons,
pProbably more than has'been available for this purpose in a.ny post-
war yeaxr .¥¥¥

" ‘.l.;Although{ a firm estimate .of: production of synthetic rub—, :
ber in 1965 -i's notrpossible :at: present, the. serious, nature of .the .. --
problem:confronting this;Soviet .industry. suggests that -the plan ,Awi]l -
ot be:rfulfilled ¥*XX,yOn :the ;cassumption that: production will -not ex-:
ceed 600,000 :tonst:and: that: the.goal: for.production of: reclaimed rub-.
ber -is: fulf:tlledQ the rsupply +0f ;rubber; in 1965,  excluding:any. avail- -
able from- trade- ors stockpiles, swilds-amount: to' about- 700,000 tons. . - :
The:-Chalrman-of:ither State Committee for: Chemistry, Viktor S.-Fedorov;
has stated‘thati:Soviet fproduction of: rubber by 1965-will permit the -
cessation: of: imports :of :naturalirubber. -+ Soviet- requirements for

rubber cin 19654 however twill:becat least double:that in. 1958, 4+t
reaching approximately\ 920;000.stons .~ Because: ity:is; unlikely - tha.t
more than J700;000: tonhs - -of: rubber; wﬂl be avallable from- domestic

R e Tt BEE AV Ta 2% U O TV N e} P i AP

o b

*  Computed from~an estimated Soviet consumption of 20 kilograms
per tire and:reportedrproduction;of+ll.k million tires in 1958. ¢
** A Soviet: ‘Journsal stdatescthatcautomotive, transport absorbs 65 to
70 percent of the total Soviet consumption of rubber, / including
the rubber used:for tires and for other vehicular parts.- Tires. prob-
ably thus absorb sbout 60 to 65/ percent of the total Soviet consump-
tion of rubber.s.? AT S
RN Possible‘reasons for the sizable surplus already have been dis-
cussed in IT, A;.2; p. 4, above:.v
¥k For discussion of problems affecting the Soviet rubber 1ndustry,
see III, below.
1t rFornadditional discussion on estimated fulfillment in 1965, see
IV below. ... . - oL L K
'ffc Production:of; tires.;is: scheduled to. double by‘l965, production
_ of rubber technical rarticlessisqto be 2.l times that in 1958, and . .-
- production of:-asbestos-rubbers: technical artlcles is to be 2.7 times .
that in=1.958. .
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production, it is probable that 220,000 tons* of rubber in addition
to domestic production will be needed in 1965 if planned requirements
are to be met.'. Most'of the 220,000 tons required probably would be . .
natural rubberi:iIn: any bne year, part:or even-all of the requirements
far-natural rubber can be met from stockpiles,:but it: seems clear that
the USSR ‘Wwill:-not ‘be: a.ble to cease mporting na.tu;ra.l rubber by 1965
Slcde IAVA Dog v bitae 13
III. Problems Faclng the Sov1et Rubber Industry Durlng the Seven

Year. -Plan - #@aolsiag G000 v Chen LLAAVE i3 240 Pt

, A. Recent Underfulfillment of Construction

T

The USSR has been traditionally slow in the bulldlng of
plants “For*thémanufactire of: synthetic' ‘rubber’, ‘and:: progress has
remained unsatlsfactory'--even following the ‘announcemeént in -early.:
1958 vgfuthe ‘decision tbG déceleratethe {development ‘of:-the"chemical:

. 1ndusltry. LiTh sthersfivst 8 months ofr1958 sthe rannual*pran Fér:icon=
sti¥iction: fand"hnstajlati@m work:’on spYant’s foritheumanufacture ‘of! i
synthetidGubbersvascful Pilled byconly ikt wpercent:i~ ~ " s°A new 'sec- ~
tion ofKthe}\Sumg‘a“lt'ISynthetlcURubber ‘Planty which'was towbe the? =i

- firstfintthe ~USSRK: Yo \producelirubber:«directly «from refinery: cor-natural
}g;ase%h »:f‘aﬂe'd ‘td’\*go“cmté'cbperatlon aszcscheduled :ln 1958 fm ‘At"the a aar
it wasL ’frep'o‘rted 1&313:95&dzhat ;only 3£percen1ﬁof *the‘rconstructlon and

- . instda¥rationorks Sriginald yssplanned<hadbeéntcompleted wUnder-: -

' fulflIlJnen’defffconstruc’olon&p]fans- at plants: for =the manufacture"of T
synthetic rubber-continued in:1959, as evidenced by a report for the
first 4 months' on* act1v1t1es of constructlon units working chiefly
on uuch plants : RS S

ou3eivol betsmidese nsPlan’s .
. AFour-MonthcPY¥an So-Eulfillment :.
iLSlteSCOﬂA‘PraIlt" J(Mi’lllon Rubles) (Percent )=!
\(:_J; LIBUCHY IO OORUGRUEISD IDIVOD 180T sy e

[' Ster]_i‘tamakﬂnlﬂfw_,.':r:mw38. 31 bBrs seri: 80tk

teKuybyshewd o3 “Totdneo31w580 oF G +uc86.0<:

Karaganda 0 1k.3 T76.0 .t
_ VOumgaittle aulgrve olckli0 odr w0t 57102:0%%
Krasnoyarsk =~ @ T.laveds & .o 50.0%

’C'()inskisi\)'oa 'ed’:f gﬁi":'rfse-",: 15.3me fdowr T 1:37“'0'-‘ :

TG, Of(fl:heitot“e‘ribH?s”ufl')}"_it,y'iof’’:’n:ubberq it isibelieved ‘that ‘a minimim of

- 25 percent should be natural rubber or an adequate substitutersuch as
syntHetie polyﬁsopreneurubber* 5Trsthe2US piabout 35+ percent of total
requirementslfor rubbVepeare met with: natural ‘rubber. i RO
*¥*xasTndspite coftheé ifavdrable indeéx;the Treport noted- that shops
scheduled to go into operation at the Sumgait plant durlng the first
quarter had failed to do so.

-8 -




B. Underlying Problems =

The lengthy dela.ys experlenced in brmging new plants 1nto
operation:are :symptomatic of & number of serious problems confront— .
ing the Soviet -chemical:industry in its efforts to implement the
ambitious. T-year: goals: for:rubber.-The most. pressing of these prob- _
lems concerns:ithe adequacy of.present. Soviet rubber technology and
plant equipment .;Other factors that - will affect plan- flJJ.f:Lllment
include the pace- of- development of .industries producing the neces- )
sary raw and other.materials and.the availability.of skilled per- .. .

sonnel::=: - -particularly engine€ers who can rapidly adapt new- PI'OCESS&S__;
to commerc:lal—scale ‘plants :---.and - employees to man the plants
:;li.:' ST T LAl Tl s EETR T S
1. Technologx

The USSR has included ambitious goa_ls for certaln types
6F rubber.and:srubber:: dntermediatescinsits:7T-year. Plan for chemicals,
apparently withoub: havmg s:much experience.with the processes :anolved
In :some~rdnstances;j considera.bleLreseereh still must be.done.to .per-
fect:the ‘basicaprocess;: in:zothers;: additional engineering and design
work 1s: required_\z:to #transformcthe <laboratory:or.pilot-plant .opera- )
tions <to full=scale: commercial .operations... The technological .lag was
noted .in.arspeech<by -Khrushchev:in . May. 1958 in_which.he.accused the .
Academyirof cSciencés .and'sthe :Ministry:of.:the Chemical:: ‘Industry: of. -
failings: :Lnnthelorga.nlzation cofisscientific:research:s A-year: later, .
at theicdune: ol959d?lenum AcFederov;:the .Chairman of:: the :State Committee
for. Chemistry p¥%-admittedithatcneitherithe Academy. Of:Sciences nor the
State<Committee: :fongChemistry:had:eliminated -the- defects mentioned by
Kbrushchev:. ¢/ < 3elechnical.failings have been apparent. for the ty})es
of rubber. orLintermediates used .in producing rubber, which are dis-
cussedibelowy T

,‘,-,Pol-E_' SOE- ene <.

AU, At the : June 1959 Plenum, Fedorov delivered a highly
Significant scriticismsofithe  work.. per*formed on polyisoprene by one .
of the laboratories of the Academy of Scilences, accusing it of pro-
longing research ‘on an outmoded process. At the same Plenum the
president of the Academy of Sciences,.Aleksandr N. Nesmeyanov, re-
plied to Fedorov's criticism in a manner that clearly reflected the
grovwing ‘chasm-betweenstheir two organizations. Nesmeyanov stated
that =1t hadibeensatthe request :of the former Ministry of the Chemical
Tndustry that the Academy had continued its efforts to improve the

IO LA I
*(L:‘I‘he State Committee “forChemistry replaced the Minlstry of the
ChemicaluvIndustry in June:1958: .



‘would apparently operate on an obsolete, high-cost process.*x*
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Process for polyisoprene. Moreover, according. to Nesmeyanov, the
brocess was a good one, but two other competing processes had emerged.
since:development+of- the first one, and it was the task of the State
Committee for Chemistry:to::select oné of the three processes.: . With
DPolyisoprene-scheduled to. comprise.almost 25 percent.of total syn-
thetic rubber in:1965, ‘these. arguments assume increased importance.
Althoughthere':has been-some ‘pilot-plant ‘production of :polyisoprene
and abasic Pprocess-reportedly now.has been- selected, = ~ the chemi-
cal -industry--apparently is .still: reluctant.to proceed -ou. the’ large
scale required - by ithe ‘Seven..Year Plan sixPossible:lack. of: confidence
in‘the<process: issfevidenced: by: Soviet iinterest in a.recently publi-
cifed Frerch Process using ‘different ‘raw -materials* from ‘those  sup-
posedly selected for the basic Soviet process. <

b.. Butadiene

--  ~<i Anotheptmajor-technologicals hurdle sfacing ithe USSR

S S?i-ﬁroddction--Sfrom natural - and<refinery ‘gases. ‘of xbutadierne, “akey «;-..
 intermediatercinthe rmamifdacture “ofi:general-purpose synthetic .rubber. .

.'At‘i;s;éré'éeniﬁ_-&‘the‘iUSSRiprodubes ‘about: 85-percent ofiezitsisyntheticirub- .
ber -from:butadiene:.iobtained:by- processing-ethyl-alcohol; ‘an o

© outmoded fand sexpensive tmethod 50:Thesbasicprocess adopted .oy the . --,

vUSSR’dfcinféprédu'c’-ihg’?:‘butadiezfe’\i?in11959—65fis'-ra ~two-step-operation, ;. .

'-"progeédjngéﬁémibutane:’;tb‘ butadiene:via butylehes -Thesfirst-shop to.
. - usesthenewsprdcessicreportedly iwas ‘completed “at Sumgaitcin:October

1959 Hrat ] east¥a syeakclaterithan :scheduled.” " ~ +:This =plantiprob- : . ..

- ablysise thetprototypestobe used-asia model: For ~construction ‘of ‘other
- plantspiandgu conséguently ;<anytfurther.: delays=in: gettingthe:plant . -

intexlarge-scdletproduction could have .?ina:jor::reperctissio';(i‘s oniful-
filimént of cthew] 965 cgoalssforirubber, iparticularly -4 csubstantial

. "modifications of the process or equipment prove necessaryi:. A-US. .-
;chemical engineer who saw a model of the Sumgait plant at the Soviet

exposition in New York in July 1959 statedcthat:the butadiene section

.

Although! itimay-be<toocearly toiJudge:the. process, it is significant
-thabethexUSSR-has imade severalcattempts-to:purchase -from the.US :large
plants that luseiasone-step:process. ’ T I

0i1-~Extended -Rubber:

C'erf,éi‘in oilscan:be~added to types of copolymer
{(butadiene=styrene ) irubb erzinisufficient:quantities:to-extend the

R

¥ The USSR does claim to have used the same raw materials as the
Frenchéin-an-experimental:process -developed during World War IT. Tn
view of current Soviet efforts, however,; the Soviet process.must be -
‘inferior. ‘

** The process, however, would be considerably better and cheaper
than the alcohol process currently in use. :

- 10 -
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amount of rubber produced by 20 to 25 percent. In addition, tires
manufactured from oil-extended rubber may have a longer service life
than those prepared from rubber that does not contain oil. The rub-
ber produced in the largest amounts in the USSR, a sodium-polymerized
butadiene  (SKB), apparently is not suitable for oil extension, and
Soviet efforts in' recent years have been directed to the application
of o0il. extension to- styrene-butadiene copolymer rubber- (SKS). Under
the Sixth Five Year Plan (1956-60) the USSR:scheduled- production of
butadiene-styrene: rubber basically in the oil-extended form. Experi-
mental production began in 1955-56 at the Voronezh Synthetic Rubber-
Plant, ” " but a report in 1958 indicated that the rubber proved un~
/ satisfactory: and. that commercial production was thereby delayed for
-several years.: ! .One of the reasons for the failure was the selec-
tion of.an: oil*ftnat did not have a sufficiently high® content of
aromatic:hydrocarbons.*¥: "::An improved oil-extended rubber ap-
parently'was not:yet:in- large—scale ‘commercial production in mid- -
¥959.5% A-West:German~ firm repprtedly has been engaged by the USSR ;
to ‘develop. a~processito manufacture oil-extended:rubber. ™~ Dt

yiiEy TR Sauipv Jiodin

2. Equipment.::

'Ilhe Soviet: rubber industry continues to.be plagued by
shortages of equlpment “and the effects of these shortages are in-
tensified:byiweaknesses. in" planning and. organization:at levels from
Gosplan>downitos¢onstruction subcontractors.::Efforts:are- underway :
to importicompleteirubber plants.from the:- Free World Lo

‘e .ef85h %e 4

oL Shortages of equipment contribute: 51gn1ficantly to
theidelaysiexperienced in:bringing new Soviet:rubbersplants.into
operation: sArgood;dillustration is the. Sumgait:Synthetic: Rubber Plant,
scheduled tolbeithe :first.plant in-the:.USSR to produce :rubber. directly
from;oil:gasesy =In spite of the priority attached: touthis:plant, more
than: lOrenterprlses failed:.:to supply. scheduled equipment in- 1958 and
theu:situationiwasiunchanged -in the early part.of 1959. . As.a result,
the. new-sectioniof. the:plant failed to go into operation-as:planned
in 1998 :and:misseda>the-rescheduled starting date in:the first quarter
0f:1959.:78imilaridelays -have: been experienced at rubber plants being
built at Stavropol', Sterlitamak, and Temir-Tau. At the Stavropol' ™

¥ The oil:apparently . was selected largely for the frost resistance
that it:imparted:to-rubber, ‘but tires made from the-resultant rubber
proved to berinferior:in-<other properties to those made from butadiene-
styrene rubber that did not contain oil. _ o
**  Aromatic.hydrocarbons have a ringed molecular structure. "Benzene
is an example of an aromatic hydrocarbon.

- 11 -
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Synthetlc Rubber Plant, scheduled to go into operation in 1960 only
10 percent of: the equlpment scheduled for delivery. in the first L
months of 1959 actually was recelved ‘and equipment due in 1958 was
still undelivered. :in. October 1959. At the Sterlitamsk plant,
scheduled for operation:-in 1959, . only 80 percent of the required
equipment .was received- as-of November 1959. " At the Temir-Tau
plant, also scheduled for:operation by the end of 1959, a significant
portion:of: the: equipment. had .failed to arrive by October 1959, and,
indeed, it.-had.proved: 1mp0351ble even to place orders for much of. the
required . equioment ~ ' : :

Lo laren w Alarmed: at the shortages of chemlcal equlpment Sov1et
authorities took measures:at the.June 1959 Plenum to expedite construc-
tion of:new.chemical: eqplrment ‘plants.and to divert to the chemical
industry a:largerssharesof:production from existing machine-building .
plants.::The :situationsywith. regard to-equipment has:remained -tense, ..
howevér.i According:to:Chairman: Fedorov of.the State Committee for -
Chemistry, of thefmoresthan:l: billion. rubles worth of chemical equip-
ment* allocated for his proaects in 1959, equipment valued at only
356 million rubles had been delivered after 9 months.

b3y Lackrof: Orgamzation .and Plannlng

CHYL . Gy Lackfofhadeqpateeorganlzatlon and plannlng has: magnl-
fied:the: equlpmentiproblemsdof the. rubber industry.:~ Gosplan: USSR has.
been cr1t1c1zed for not planning suitable-allocations.of:technical.
_equipment. -~  Poor scheduling has resulted in failure to use much
equipment that has been available, and, in addition, the. forced tempo
of construction has led to faulty installation of some equipment. At
the Sterlitamak: plant;dinispite ofsa;shortage of required equipment,
equipment: and:tankssvaluedsat>10vmillion:rubles were:accumulated:at . :r
theaplantﬁbase;ialthouth60pstruction;crews;apparently were not ready-
forjiinstallation:s gy Aty Sumgait; where a butyl rubber:shop was
originallyyscheduledstosgorinto:operation in 1957, the engineering -
drawings.for; installationsof:equipment had not.been.received in mid-
Auvgusti1959.: 2The ‘scheduling:for-delivery of equipment-is:often
inconsistent.:with:theiprojected start of production. At Temir-Tau,
production:of:certain shopsiwas-scheduled for the second and.fourth
quarters.of 1959;-yet; 15 Dercent of the quulred equlpment was. ordered
for® the: fourth quarter.: Lt . o :

- ‘Theseffortssat,coordination have been hampered by
occas1onal,breakdowns of- communlcatlon. At the Sumgait- Synthetic
-Rubber.Plant,,poorlyade51gned”m1xers caused the new catalyst shop

*.; Presumably .including:a .large. amount of equlpment for the rubber
1ndustry.

- 12 -
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to be shut down frequently, yet the Sterlitamak plant, scheduled to -
receive the same equlpment was not even informed of this problem.

.l C. Attempts to Purchase Equipment

» It has been ev1dent for some time that the USSR
w1shes to purchase a considerable amount of chemical equipment from -
the Free World because of the difficulties in domestic :supply enum--
erated above. : This intention, volced by Khrushchev at the May 1958
Plenum, was reiterated at the June 1959 Plenum. Among the items

- sought by the USSR have been complete plants for producing synthetic:
rubber or intermediates used in producing the rubber, as follows:. . -

. (1) Butadiene from natural and re- - °
5.2+ finery. gases (70 OOO tons per e
year) o . :

+ A e P e e
[ ;.,_¢‘1"'" Lt T

A (2) Acetylene from natural gas
=(50,000 tons ‘per year). =:iv. s

(3) Butadiene~styrene synthetic
rubber (70 OOO tons rer year)

r(h) Butyl rubber (30 ooo tons per

HoRTRyear fadont to e ~

T
B U B ool 9 o

- d

PER Gl

£2(5) Oll-exbended rubber *' :

l:’.,-. 1

Fedt oran P s _ e e e
i.Many of: the basic patents in the fleld of synthetlc
rubber-are ofs US origin;::and the USSR as yet: has been unable to. pur-
chasereither important: technology or: integrated equipment in this -
field -from the US:s =A-contrdct has been concluded with an Italian ‘=
firm whereby the USSR is to- obtain-process technology and .equipment o
for an acetylene plant, and a recent Soviet contract with a Scottish
firm-calls-for-erection by the latter of a synthetlc rubber "flnish-
ing'" ®*. ‘Plant in the: USSR -
~,,\J( e .l( IS J .:r$ e “ Ui N LTI T e '.".‘:‘1 e s * »' - - T
v orienl3s Raw Materlals and Electrlc Power
CTA S RIS SR IS 3 K DO
A Th Fulfn_llment of the Seven Year Plan for rubber w1]_‘L re- -
iquire;;p_roduction of ‘a’large quantity of petrochemical raw materials. -

¥ rA pilot plant was desired, and the purchase appa.rently depended
onrs development of adequate technology by a West German firm.

** A plant for drylng, ballng, wrapping, and packaging synthetic W
rubber. ‘



In 1958, 38 percent of the synthetic rubber produced in the USSR re-
portedly used refinery gas and natural gas as raw materials.* By
1965, 90 percent of the synthetic rubber is scheduled to be produced
from petroleum and natural gas. ! ' -Although it is estimated that
production of o0il will meet or exceed plans, many of the petroleum
Products required by :the chemical industry require special refining
techniqués- that.-the. USSR. 1s only: beginning to apply on a commercial
scale. s Although the-amount of natural gas required by the chemical
1ndustry in 1965.is reported to be- -only 5.7 percent of total produc-
tion, ' ' this amount represents-a. sixfold. increase in absolute con-
su@ptiou by the:chemical industry, and-realization of.such a goal -
probably is dependent’ on timely completion .of scheduled pipelines..

Plants: manufacturing synthetic. rubber consume a large
amount of electric power.?:A considerable:iincrease in the capacity
for producing electric power must be achieved by 1965 at the sites
of new rubber plants to assure operation of these Plants at planned
capacities. There iszevidence that construction is lagging on elec-
tric power facilities.forr-at -least-oné.of the new sites.

L. Labor

A shortage of both technlcal and skilled labor in the
rubber industry may causeiproblems:during .the Seven Year Plan period.
There is apparently a shortage of technical:rpersonnel capable of tak-
ing new processes developed in the laboratory and translating them
into operations on a commercial-scalesi:The ;persistent complaints of
lack of technical designs at construction sites may well be an indi-
cation of this situation. There is some evidence that the shortage
of “technical “personnel:alsc extends to:new branch institutes being
setup regionallysacAt-Ufasischeduled ‘to become one of the. petro-.,
chemical’ centers:«ofithe'<USSRsa: mew: branch :of the rubber Planning =:
institute of sthe!: State*Commlttee ‘for.:Chemistry was cr1t1c1zed because
1tuwas notstaffed: with- qualified cadres. o S NS ST

riw dopadaos Faovcl Samoun o :
ceimne . T:The[-yearigoal for: synthetlc rubber also may. require

more skilled labor at the operational level than will be available,
because of both the emphasis on new processes and the ambitious scope
of the plan. The new Sumgait Synthetic.Rubber Plant** was taken to
task in June 1959 by one of its cllents a tire plant because of the
poor-:quality of:rubber produced, a fault attributed largely to inade-
quate::control:;of .the :technological- .processes. : This criticism appeared.

* z:Most of ‘the synthetic .rubber made -in the USSR in 1958 used ethyl
alcohol -‘as ‘a raw material, but part of the ethyl alcohol was derived
from petrochemical -raw-mgterials. .~
*%  Production of rubber at this plant began in 1957

- 1k -

~—G=F=E=R-B<F——



to reflect a lack of experience on the part of the workers at Sumgait
that resulted in poor production procedures.*

Iv. Outlook for the Industry

It is unllkely'that the current dlfflcultles experlenced by the
Soviet rubber industry, particularly in technology and equipment,
will be eradicated in time to permit fulfillment of the Seven Year
Plan. The USSR will continue efforts to minimize some of these de-
ficiencies by purchases from the Free World.. These purchases, if
effected, will aid materially in the proposed expansion -of the Soviet
rubber industry, but there is-doubt that-the aid will be on a suf-
ficient scale or timely enough to assure fulfillment-of the plan. -
Nevertheless, the USSR will develop its capability in production of
synthetic rubber significantly in 1960-65, improving the quality of
rubber and decreasing costs of production. The USSR may produce
dbout 700,000 tons of rubber in 1965, composed of 600,000 tons** of
synthetic rubber and reclaimed rubber equivalent to 100,000 tons of
new rubber. Although it is estimated that the USSR will produce
700,000 tons of rubber in 1965, it is estimated that the USSR will
require 920,000 tons, leaving a deficit of 220,000 tons. If requlre—
ments are to be met, a large amount of natural rubber (p0551bly '
150,000 to 200,000 tons***) will be required in 1965.

Of the 600,000 tons of synthetic rubber estimated for 1965, it is
beligved that production of polyisoprene or other types of rubber
capable of replacing natural rubber*¥** may reach. about 50,000 tons
but almost certainly will be far below the 200,000 tons believed to
be called for in the plan. The USSR also probably will not fulfill
the plan for production of types of rubber other than polyisoprene.
Underfulfillment of these types, however, will be more modest, for
the technology is more fully developed and the goal for increases in
capacity of synthetic rubber in 1965 (3.7 times that in 1958) is con-
siderably above the goal for production (2.7 times that in 1958), so
that a significant failure to achieve the goal for capacity would not

¥ Tt -is possible that a lack of adequate control and direction
by management also could have contributed to the poor production pro-
cedures. _

** This estimate is predicated on the assumption that the USSR will
be unable to purchase a large synthetic rubber plant from the Free
World. Domestic production could exceed 600,000 tons if one or more
larger rubber plants were imported.

*¥%%  Part of the total deficit could be met by the import of syn-
thetic rubber.

*¥*¥x  The USSR, like the Free World, is investigating other types of
rubber that may partly replace natural rubber.
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necessarily have as drastic an effect on the goal for production.

The most important factor affecting the goal for synthetic rubber
(other than polyisoprene) probably will be the progress in expansion
of the capacities for such key intermediates as acetylene and buta~
diene. Thus far the USSR has experienced difficulties in introduc-
ing new processes for .both.products. ~The contract of the USSR with
Italy for purchase of process technology and equipment for production
of acetylene, however, foreshadows some 1mprovement in this field.

In addltlon to lags in. technology and equipment ;- other factors _
affecting fulfillment of:the plan:for rubber in- the USSR will be the
adéquacy ‘of “engineering-and skilled workers and the- avallablllty of
petrochemical raM'materials and electrlc power. . .. v oioooln
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APPENDIX B

SOURCE REFERENCES

Evaluations, following the classification entry and designated

"Eva.l

So

," have the following significance:

Doc.

A -~

HEgQw
1

urce of Information Information

Confirmed by other sources
Probably true

Possibly true

Doubtful

Probably false

Cannot be judged

- Documentary
Completely reliable
Usually reliable
Fairly reliable
Not usually reliable
Not reliable
Cannot be judged

A\ W -
i

-~ Bvaluations not otherwise des1gnated are those appeas.uy vu The
cited document; those designated "RR" are by the author of this memo-

randum.
evaluati

—

VI E W

No "RR” evaluation is given when the author agrees w1th the
ion on the cited document

FBIS Dally Report (USSR and East Europe), no 13,
12 May 58 Supplement p. 30. .. Eval. RR 2.
Tvid., no 14, 13 Feb 59. — Eval. Doc.

S Khlmlcheskaza promyshlennost', no 1, 1959, p. 2. U.

Eval. RR 2. :
Kauchuk i rezina, no 10, Oct 58, p. 5. U. Eval RR 3. -
- Vneshnyaya torgovlya SSSR za 1956 god, Moscow, 1958, p. 29.
U. Eval. Doc. .
Vneshnyaya torgovlya SSSR za 1957 god, Moscow, 1958, p. 29.
U. Eval. Doc. .
Vneshnyaya torgovlya SSSR za 1958 god, Moscow, 1959, p. 20,
36. U. Eval. Doc.




T-
8.
9.
10.

11.
1l2.

13.
1k,

15.
16.

17.
18.
19.
20.
21.
22.
3.
ol
25.
26.
27.
28.
29, .4
30.
3.5

32.
33.
3k,
35.
36.
37.
38.

39.

Lo.
Ly,

bo .
L3,
Ly
ks .
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Voprosxiekonomlkl no 5, May 59, p. 46. U.

U. Bval. Doc.

Chemical Week, 9 Jan 60, p. 78. U. Eval. Doc.

Kauchuk i rezina, no 1, Jan 59, p. 60. U.

iuid., no 12, Dec 58, p. 2. U. Eval. RR 2.

Privoda, no 8, Aug 58, p. 21. U. Eval. RR 3.

Pravda, 16 Jan 59, p. 1. U. Eval. Doc.
Kauchuk i rezina, no 2, Feb 59, p. 4. U.

Eval. RR 2.
Narodnoye khozyaystvo SSSR v 1958 godu, Moscow, 1959, p. 80I.

Eval. RR 2.

Vneshnyaya torgovlya SSSR za 1958 god, Moscow, 1959, p. 20,

31. U. Eval. Doc.

‘Kauchuk i rezina, no 1, Jan 59, p. 60. U. Eval. RR 2.

FBIS, Daily Report (USSR and East Europe), no 52,
17 Mar 59, p. CC L-5. Fvel. RR 2. -

Planovoye khozyaystvo, no-2, 1959, p. 23. U. Eval. RR 2.

Pravda, 13 Oct 58, p. 1. U. Eval. RR 2. S

Izvestiya, 11 Jun 58. U. Eval. RR 3. . _

Stroitel 'naya gazeta, 3% May 59, p. 3. U. Eval. RR 2.

Pravda, 25 Jun 59, p. 4. U. Eval. RR 2.

Tbid., 28 Jun 59. U. Eval. RR 2.

Fiancvere khozraystvo. 70 8, 1¢79, b. 2°-"3. U. T=zl. RR 2.

Kauchuk 1 rezina, no 10 Oct 59, p. 5. U. Evel. FR 2.

Bakinskiy rabochiv. 2 Oct 59, ». 3. U. Eval.

Promyshlenno—ekbnomicheskaya azeta, 2 Sep 56.

2R 2.

U. Eval. RR 2.

Kauchuk i rezina, nc 9, 1958, p. 4. U. Eval. RR 2.

Ibid.; no 5,-1959, p. 10-15. U. Eval. RR
Tbid.. no 6, 1959, p. 1A-"1. U. Eval. RR

Promyshlenno-ekonomicheskaya gazeta, 7 Jun 59.

Tbid., L Nov 59, p. 2. U. Eval. RR 3.
Str01tel naya gazeta, 20 Oct 59, p. 3. U.

2.
2.

Izvestiya, 31 Oct 59, p. 6. U. Eval. RR 2.

Pravda, 19 Oct 59, p. 2.. U. Eval. RR 2.

U. Eval. RR 2.

Eval. RR 2.

PromyShlenno ekonomlcheskaya gazeta, 4 Nov 59, p. 2. U.

Fval. RR 3.

¥DD, USSR Materials and Materials Proce351ng Equipment ,-

17Aug59,p L. U. Eval. RR 2.

Izvestiya, 31 Oct 59, p. 6. U. Eval. RR 2.

Fral . RR 1.

Na stroitel'stve tfuboprovodOV, 11 Jul 59.
Planovoye khozyaystvo, no 7, 1959, p- Ll
Pravda, 26 Oct 59, p. 2. U. Eval. RR 2.

u.

u.

-¢Promyshlenno-ekonomicheskaya gazeta, h‘qu 59, p..2..U.

Eval. RR 3.
Eval. RR 2.



g,

L8,
Lo,

50.
51.

52.
53.-
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Raliinskiy rabochiy, 27 Jun 59, ». 3. U. ™val. RR 3.
FBIS, Daily Report (USSR and East Europe), no 213,

uct 59, p. CC 2. Eval. RR 2.
FBRIS 58, L4555, mMoscow, 21 May 58.

Eval. RR 2.

rrromyshlenno-ekonomicheskaya gazeta, 26 Apr 54, p. 2. U.
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