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A ST

OF THE KCONOMIC ASPECTS OF THE TYRE INDUSTRY

o ARD ITS INPACT O BXVIROMNING, including the following:

* u) Brief deascription of the technalogiral process used
4n the mrufacture of tires and technical articles
wiih refarence to ihe various sources of pollution.
Inﬁstment costn for pollution control and prevention.

b) Influcnice of pollulion conirel and preveniion on
production covts, profitabilily and selling prices

4n the above n~ntioned fields,.
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1 - The rublev goodr industry'o vavironmental objectiven.
¢« Intreduction

3 ~Renwuné
= Brief devcription of the techological prouess used in the
manafaciure of tires with reference to the wvarious sourcol
of pollution.
9 - Pollution areas in the tire plant
10 = The mumfacture of olley rubier goode
L = The ewfactnme of dnner lules
12 . Investment conts Tor pollution contrsl and prevention
14 - Influcnce of pollution conirol and prevention on production
contn, profitability and nelling prices in the before
meniioned ficld,

1% o 'fire petreading

17 - Tire recycling
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The _rubber goods ‘ndustry's environmentil

objectives:

It s a patier of fact that social and economic objectives
ar: always bettcr known thin cnvironncntal objcctives. A re-
lavaveliy new phenomenon is the fact ihae vusiness lesders take
over responsibilities te cocicty in developed wnd developing
countrias, ol only the produ~tion of rools and ueivices
connected with profits, but also insiztent prossures for greatur
traffic safety, a cleaner cnvironment, ﬁ"s:'mvud cducation on the
Job arc subjecis to Le contidered and usscused in to-days' entorpriscs.
To get these tanks done the government plays an  expinded role in
our cconomic life and many rpulations and lawa are being suggestod
or already cficctive,

The envirorusental objectives, therefore, arv to assure that A&
our opcvations and producis do nol enwite a vignificant hizard to public
health and are couwpatible vith the cnvironmental, cocial and economic
aspirations and nceds of the community. It ir a necessity to work in
co-opcration with outside groups toward a conscensus on environmental
quality stamlanls which are degiwibie an? «iiainable and adhere to

all envivonmantal stan® .nlu anc cguletions which nuy be applicable

t0 our business,




TRTRODUCTION,

Yipan stady vee corrind ovl over o vhort period of ting and it

1

v neb poar Ll do mada retaable neciurenents on alr and weter

4

polluiion cuncd by o tirs plunse  AMD the paperc which have
oen 4wt e nol shesw Goy deTindtive vadlu: in this rerond,
But mugy coperi e g aore al kand ot oo be b one as puidelire
al fiyat Lo aciess the conla whideh w0 dnvelvedl to protect
people woriing oo the Liye plant saed poople and voegpelation in
the nedhvowhood of the alery.  dirnes Lo ke @ bhinding
stoloment b 30 atil) o rnebwer of probability wliichk nevertinlens
seces lo pe provin Ly the pemetic:] achicvenonts in this regard,
For this reason and dur {0 the faol thot cmpivical figeres are
available wnd confirme?, this slody can provide cslimuies which
cceum o be realislie and they may be serving the purpouse to
pake wecomnend:tions for setting up new Lire plunts in developing

countrics,

The oil crisiv, the worlduide inflation, ihe trends of prices in
the world wariein, the inercize of production costs alwost cvery-
wheye, the tendency to find now eneypy rosowsces and different
pelitical and ccononic onvects in varicus counlries make it under-
slandible ibhat the fellewing study can only produce considerations
end figuren in conparison vith relation to cxisting data in this
line,  As the ceraations didfer very considerbly from country

to corntyy it would Ve proefercble to nake sepirato feasibility
studies bused on local faclc,  Bven prographicil and atmoiphevie
feulures can pluy a ceriain role in cnvironmental effects which

have to be assessed diffeyently from pliase to place,

Scientiric measurenents ad results on air ana waler pollution
can only be achioved when adequaic fests could be perforued
on the spot over un cxtended period of tinve.
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of il folluwine nindy.

The econciuc arpeciu of L i1 oAy vnorh accoeumus for abont
0% of Lhe tohal ubter juooes o e ve oeem relatively grod
t, ‘ >
for the yeurs from 1964 to 2672, Durine thig tina a continuoun
upeaxrd trend will, ool o bhe concanptasn and Lo the ondput of
B +

the tive Jodustry wi oofentoly eioinge price s vas vrodominant.  Tho
prices grtw qoichey o Lo e dvewcises louk place and Ahe

raw naberaad ricen were WY aliad o na ant dovns constant. Since
1973 1he oil crinds anmd 3l comnomences vith b phor mv material

i

prices and roduced tyye corcowaption, the iniYation 2tmost evaery-
where and the dncreace of loebeur amd proavedion cosba have crented
a completely new sitwibion.  This developmernt led 4o o very compe-
titdve wrrioting poedlen vhaen crused gectiving prices fap Lho
finiched products,  Selling prices on this lwdy are indicating

the preuont Earop an povvien Yaveln for pinsensir car dimn,

To sum wp the polivtion prorlos of a vive plint vhere exhansters
and fillcers ara adoaantoly annladled wd Crconently cleaned,
almost no cnvijonnenl effecin are aolicra so far.  The plant
itself and its adjacuent neignnoushoui ar practically free of any
air or wuler pollution. "™ i lewl ¢ffert, bacuune no
selentific mensurements are m.ic, iv nroven thrwugh the fact that
no heallh ranonds are vy orted and hie flover garden and lrecs

in the courtyarls ot the plunt und amund iha factory grov quite
well and rhiow no adverse effect. It is alue =aid that the fume
leaving thz tall chiwncy of hs plant does not coniain any
poitonous pollutunts. The vater emiszion of the plant is filier-
od 'and cleaned and eruses no rollution at all. Tho total operation
of the tire plant te eliminate all pollutuntis in the mwufacturing
proceas account: or 0,447 of the cverage value of a pansenger tire
within &« production period of len years, Hy this eqnivilent the

investment coct for new protoeciion equipmont against air and water
pollution iu paid off, "he solid wacle of a tire plant hags beon
indicated bul 4t was not subject io thic sludy.




Viraally it oomobe it thal comolesn tive od oae widh the right
inelallodira of ppoy o aidicon equipomt arminst oir end witer pollution

poce nad opmeeuitally el bt the enviponisints A1 procavtions are laken

o

fovimd W oo felv of e vayiors on thedr vl ineg shops, and special

eafely enpintvre ays b choyoe of Lhis baud

The nocio-crnonomic acptols for the people eriloyed in o rubler $irs
prant can he connidered oo ool and alio the cownurd by whcre snch
a plovt 1o docetod zan Like alveale s an oy regardsy Dodng
able to uot upn additinnl eoporis to obher comityics would be a
further connndopbio wdvaniage for the trade balanee ant the GNP

of the exporiive somniry.

The new Lyen? in setlin: ap 1ire plonts leads to larsn consusing
areas and lo devoloping coustrics vhewe adenribe mavket 1o o2vaile
able, Tn developiug coundriens vieye the conenption of tives is

not sulficiovd for woring rew Ly, 14 ia advicable to starteoff
with a rolyouwling tive nducty ond Lilor on shen by sten when
pufficient dowmd i coming ap for larger goontitics of tives Lo

tet up a 1iroe plari, Patl dn every cune of sciting vp new operations,
it in yecornended to have the Moosw=tow of o alroady exisiing
industry and 2leo the sonbanl of vn oprralion for an exlended period
of 1imu, Tue duvable wsrket polontial, the continnons 1rend in
devaloprony and dnmoviiions chould bz conniderid very carclully at

any tine anl anywhere,
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fef deseripticy o Ghe Lo ol ST s gy e

faziaictapg

of tiven with witferinse to the wrion s reneenn of pollulion,

The r:a) work of Procenial moonn bepir Grovon oo Lhe pow wtorials
are warchoucsf, s bhochog ngg L Tty ol wennlaba ity are

proved.  idtura) subier, gyntho’ i rubbyy, fiijers, sotlenors and

sulphur acaondinge: to vesipon of they chaog

art conveyed Lo thoe

compouniing mon. e yecip Tor tral tiren e hyen! nonl iy on
P { 1 A

miura) rubtoy (smotod pl) ol for provenane eay Lires more on

rynthetic retbnpe w0 41, Cuoupt o e biros An which ratuiad

rubber is alsy wasd, Ty the cormucun! inge roo Lhe chers oot

velghed and forwande! au tonbic ) iy o the iy epsiviient whore

intemul mivers, 1ife Panlviry riyer, or othe vy T voed, A opocial

convaeying cquisannt ig necenoaiy Jar curbon oduela, T - votantetely

tight amd 1e0d0 fyan the vioeael delyivery Lol Aiyeotly Lo the

Tant, over stovaring, weliphine o s Pl b the ndernat i xeyss
] [ fay Y i, [

where the prin.my tasing of the toie) cotoaon
i { :

wirer mives Greawtor voluars of oo et sroadaclion Py ran--hoar,

iomac, The inteyrnad

lesu dirt and much cafos vorking conlilions e deos e open i)

which muy be vned in 53 loy oo, Mo, Thene dire miny voriations

in the charging of un ineoamal ver and as ey do the lenglh of Uhe
mixirg cy:le. Put bhe nodern Lroad o te pal 1t all i, mix it

and dwunp 'he bateh divectly unlo a Willy or dova onto o conveyer

or into & lurga volome extrudin:s nackint. Thicurh the milling and

extruding the rlock 16 fo sed inlo o tlicay sontinwons Jewidh sheot

or atrip which i.. (oins dirnetly 4o the cxtyiders for buildinz the

tread robber and sidynds rubber and Lo the calender fop coatling tho

tire cord on toth nidesy or the stock ig cutl ints nlabs
until rended,

and storvd

~ When the conveying of carbLon black ic in the rignt vy and no

carbon dusti can conn y the next psllution area in the tirce plant

is the viing roos, A coninuou tFtent vt be availanle and

dirt and dust lave to te clicinited
equipwent for carbon blacks,

of the filteps it i rectanax, thad the fidiors mast be cleaned
overy iwo week: at least, -

by exiiunters and £5)40p

To warrint un offective ov:miion

Yoo oyand ‘A‘V




Ine carcees 6r by o aoaars congrats of rubber conpound imprormated
Pl of Magan e o Yom gy At D Ui coad whiieh de made to very
slrie ! npesy o Men e Ve Sesbile ity cored nuat e dipred in

& onotviion, artcoge te T bt Litee b dried before beine co.llcd

Witk yotber ereaeenl, The dlupine apast on wup by deone in the

ot e dbe tiy o rord 1n o alrorly dive ' e hougrit, The dippod
cord in nteck it b ket frenl dn U nbior care.

- The Clnplin i ition alew erien oty ntes pebisrhyg hy o slisht
evaps eation of the noloting whicd et e ke nt niricily unter

control ud most Lo elinineted by extcrtors, -

From there A coud dn Jod to the elecicr (either o threc-roll

or fourerill Ayp j where 14 4o cooted ou bisth rides, Lkrorourhly

and evonly, witn 41 publv ) comnernn.,

-~ To keep bhe iir elzan in the room wera the enlenany in instilled
14 16 rercmacrded g well to have extonnbora and ad v conlitioning

equirmant nvailablo, -

A continunus sirip of yublcy conpoundn is led to thoe extruder vwhore
the elaped tyrewds, sidewalls, inner tubes and strips of differcnt

pizea anl shupun are e,
1

A tire hes to ¥~ held firmdy to the steel vim on which 4t is used
and ihis dc accorpiiched by an extromeiy high tensile wire bead.

The wire head will Yo purchased and §u procesred with unpecial
equipient,  Firilly the bead is wrupptd in with publer ecompound
conted fobric o to width al an enzie ovd whiech nelps to naintain
th‘e bead in chepl while urcured and Lo reinforce the bead area of the
tira whon curad,

In the tim projaration depiyiment Lhe 1011 of calendered tire

oy o

cond i auteratically eut to the proper vidtih and argle for use
in a particvlar nize and type of tire. After cutting, the ntock
ie rolled up in liners and bivupht to ihe tire huj lding equipmont,

S S e



There are tu, it bypoeg o8 Cpgn ol equin oyt one
¢ . i ]
for cinrie Yo tiee . Al moleer oy omuitoale b v tiye,
- ]
Tirees o cutennni -, e e L e e s e
truck tircu,  Tie larmer trios tipng (00 ane row: ) und

Epecinl purpc.e fiyes cercrdly vt by oy tare be rls,

The tirn butlding eqnirnamy consiots of tiye builld-Aruns on
which the tire: (g0 Ly Foreed ang o revolving turnet by which
the tire fatgic i CUITTLY Y e caoy iy, fac proparcd Plica
and ihr beals aye applicd to ipe Lailoirs drnn and on tep of
the so-buill coroony L twed wnd nidenall yoble » are prooped
firmly to ihe cumeine, fhe dros is 1ey collapacd 16 4hai the
tire may he mroved,  The "igycen” Li.o io uow laven 1o a
trendesplice presser il from Lhere Lronght 1o the euring

i, .

departunt,

- In the bullain: depapiment 4o yemiriable pollulion g

pProduced uni a yopulay Cleardng ceporieo Lewpy the place cleun, -

Some modern valcanizotion procaen dn tue forming, inceriing the
euring g, cenveyring in ‘he {jire pold, curing und resoving fron
the mold autoratically. ALY f vhe 4., tors havine to do with
tho curing of “he {11 are cantrolic avtoisiically and o timing
mechanism casure., correc, Lireng oycless When the cure is
completc the pre:.; openg artemlicatly and the tipe is e jecticd
from the mold, After curing the 4ire is Gelivered to the final
finigh depiriment.

~ The fume and ctoas releaczd aficr the curing process 45 taken
off by exhuusters whirh try o keep the zavr clean and an air

co.x'xditionir;; ryaten keeps the temrapaturs in ke curing denartment
beaindle, -

After pacsing the final inspection the tire jg brought to the
nge 4.,

finizhed poods warchousie for otorasr wntil being sold,




Now-a-uuys Ahepe e tuo videly different tire censtructions,
the cur et vias eds diye wn dessrdbsd wefore ! (e rodisl
Live wiion vn the more dul wnye cortm Uy, In USA fhere iu
AL another lyne, dne Lalled biud Live, winch g o conventions)
cartann s ih ou o rernjor e Botl ounder the trodd rabbor of the
tires Tho avicdod they consiols of or'y lwo pliee in fubrie or
one yly Jr svcer cold o in panerdt. The plice cre anplicd on oo
tive buiiding ama cavt e bead: on bolh niten of Lhe drewm are
altached Lo the carenis,  However, in dhin caun the cords in

the ply or plics nve nat oomd oarorabiy ot stmirht acreng
the e from bena o beady wlront rodivl. ™o next opmralion

in building the rudial tire 10 to rawove the sareaus fyom the

Aruny dncer! an ais Lec ow coobhor caddnsrt wnd exnasi the
carcans dvto o toridal Lhipe of oo tiwe, AU this poioal thive

or four plics or belts are aducd iato tne < aoun arcy of the tirc.
On the top the Lrewd vabter io cuplicd - the sideuall rubber has
alrcady v oon aeplied on the Lirs oud Idine Arun aad than the
agueably of L otive b fanoshed nd the greer tire is broush.

o the corinyg dupartmenl, The caving departmont is in principle
the v an 1L G5 for the bias 1 ve. Crity the molis of the curing
equiptent hove Lo Yo divided dn ocome sec{ons in opiexr Lo gave

rnon whon ciccled,

The rudiad *530 bae o omovlat boplor oide vhem the hias tire
BUL pives welter podogry pond et tLiiity, evoellent traction
ani rrenter cofevy. e gudra) Lipe Cow lopoed Ly Yielelin in
France 11 ‘he carly forties b cxvericncod Incwening use

on the Eugopean eonlinent for atout ) years. Alio in USA
the mdisnl tire {5 coadng mose ond mere tie rarhet ond covers
about 10 to 2,7 of it whercas esge in Frunce the coveripe

.

LY
arounts {o more thin £00 0% the {ire mirhe -,

Tire tuetnolo 5 o4g 4rvin - conidmontiy Lo waing nloar cufeoyp
fircs an! ney con.irantions {ue2 Trenls in e Teclisology

ond Sufe.y Staniaris and Tmpitc clions for Kabbor pailiched Ly

the Intcanation ] Paut » vty Sroun, Londan) and will continve
to duv o
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Anolhes pollulisn wred in oo tizre plant i the volid waste whicl,

Thrn anecle censiuts of papor, card-

boo iy mather eorpannd, textile maleriale, ot and olhers which

OCLUTT Gy

oyt X . . s . .
diotn b fo senout YR ol whe Uin weishd owoonnLeonrod. Lny Lrack
YWouds ave v oanir ey cveuTs ey o hoal fhe vanste 1o Jund £11ls or
burnice plaais vhoeh o wl hirnd,
t,

Tio galer o M henee off o

-e

Tree plant 3o Tl cerad and edeanod oo
piciedy,

The: sue vp e tela] woltintian prableosn

Al o bire plant, 1t cun be
) .

mlid, acs o Ure pootire s han, Whal Llta b ne mdroamd vt pollation
! [} )

i cxured by ooanh oo plonb walch can boe oy lin Lany Cunoge

Wntd? nenr (heve S0 0 corminorle vigie orstloem Ly oused and vow
onl Lives wuhich Lo bo Lo rolved o0l cversihuve., Yor this
POYpane sney 3oeycih pyaceriun ave oyl ned and studied for the

time bedvr but e Fing o solvbien L seern feopd wo L,

The nanafeetor of elhey yuobiop i
IV s ween peover GV over Wb vorid b ol i ficlory ~hould
be reldy to oo 30 prodaciion inle othor mibier pooda nueh 4s canel-

back vhich 46 voon Do por g dr o bderes, ey tubes and couveyor

and Vebod o Ot addibion .l mobkop pitnl could boocaiablyshied
for the momiacture of ko, RO & FTR ST T Geebetny rbber foolueny
vhick ave oniy fuw in muoner to suppars 0 foctory by trernelves,  The
proceang Lane for ofros salrer Lteas 30 more or less the SUNZ, ViZ,
at first the roving of e coupymd which mast be arljucted In its
proyeriies 1o the end uue of bhe produity then the building or
forving i finally the cunhy procenss The cauiynont of the minu-

Lacturing dive d. gy - arcerd ny o the sredus o pade but the pixine

Bt (V]
of the compoud cuile noriovmed in thre s ftheriad rixing room
.
of ons plunte If the rovhiet 45 aveiliole fer other productis {oo
and the cconmmic feusivi Lity piven then 1i i worthubhile to manu-

fuclure othcr ¥ %W pust Lo Ny len Livone Tne enlargemead of tha
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mamatacturio, procmes s i nat oy Ln T o Ter Lhe antesnrie

Ltocdf bas 2l oy ke oune oon conn oy A W dn 0 oo sd T
Biving unne dmprove roeadslo,

\An evinting rew tire fastory ma. vory ofion Sn e s o Lhe atroe
anufacturong dovarto L ovon Coonnt Uy VI Wl cor ke v G Ly

for addilions!l rowmfictaine e oo 5 O DN
fitability covid Yo aohnioved o4l P TUTI T R N A S AR IT R TS BEFT RN
Y { +

The minafactvre of irner tuale.ot

Toner tubes wor evivoae o4 the tul., Pre Ll e o8 eeii) huad
which &llews the wre of o1 wuiie 20 ¢ aads o Follow cylinler
of @ mpecinl Talyl mibbaor cor ool M i de . b the Minat
splicing lensth and the g ot Voo by the LT for it v e with

fresh wloc). S viotoe io srrtdod sl dne duine du et to lonrth

and splicede To o du thea cust e it 0 oo A fe o infloL
around an inilating vivy o the cers on e, e ghn e ldg i

fized to o ol el syoln cips iar o 4ne svner ol e Yire mold,.
Tho press Lus o aolen.is. ol Lo st ebbar contaeds ror
aulomiiic aclicn,  With {the preae Aper bhe pavtinily intlatos tuin
ie centorcd dn tne batiun Ll of e - Ly vadlve dnnested fhrvougsh
the bole in the »5ld wnd the pres elonod, Troadialely vpen Lhe
prese bidng elntod, compronres wiv e daio 1 inty g {ubs SERNEER BT
it o ho oprovoes o tvenreiy erdned el rorlaon of Lo dnndide of

£

the curing unld, Vs

Lol W1l omuping io comp) e
whon the tunhe 35 cxhaucled of 4ie ard e Press ad.cisiicilly opena,
The operaior v.moave; b et bute by noed aned plueen 34 mGige ta

crols The vulounicalinng Lube ouly o Tow winvio,

~ The dust which o paadunud o Walolus wnd tho curing area whem

elcum and heat are prodncel ant he proftoetes Ly drong eahnnters

Ay

and filters to clean un ke aic aceorlintly, -

v

e tuve will b chesked ind Yoapneted foe lenh s afeyr inflation

under water and fanxily foldod and picled into a carton,
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