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SUMTIARY

This paper revicws only the physical agpects of human ecology
related to the indusiry. It does not consider the broader aspects
of the indusirial and social impact.

Warming is given on the ricks arising from some of the broad
generilizations made, and the need to consider each individual plant and
proces: is stressed.

The principil sections of the paper consider natural rubber
production , synthetic rubber manufaciure, the proceosing industry,
the use of rubber products, irz reclain industry, and the disposal of
rubber products,

The principal sections ure subdivided into the routes of environ-
menial impact, distinguishing between the public environment ard the
working environment, The first ic divided into sections on air polluticn,
waler pollution, land contamination, and noiéc. The second considers
exposure to toxic substances and noise,

In geneml the rubber indusiry does not present a mijor risk {to the
human environment, and many of its minor problems are common to other
industries (c.g, air pollution from heating plant, oil in water),

Al the manufacturing siage, problems of water pollution are para-
mount; at the processing stapge, the effects of occupational exposure on
human Lealth must be of principal concern.

Problems of disposal of products generally involve acshetic and
econonic considerations to a much greiier extent than those of health.

Criteria for air pollution, water pollution, and noisc 2ic presented

in three anncxes to the paper,




INTRODUCTION

The word ‘tenvironment" is nowvhere defined precisely; if wmeans
in general texwms "the surroundings of*s In thas text it is taken
to mean the physical surroundirgs of people working in or living
near the rubber industry.

In the broadestsense, three aspects of human ecology - the study
of the envirenment as it affects mn- can be identiified:
1. The Physical. This is concerned with those factors in the sur-
round s that affect the Lealth and welfare of people, such as air and
water pollution, exposure to toxic mterials and noise.
2, The Industrial, This is concerned with faciora affecting the

organizaiion of the industry, such as the location of the industiry, the
financial armangements for its construction and operation, the provision
of roads, docks, and other services.

3. 'The Social. This is concerned with factors affecting the social
organization, such as the construction of new communities, the influence
of industrial work on existing social structures and tho provision

of health services.

This paper is restricted to the first acpect but considers it in
tho broadestscnse, It is necossary to cmphasise at the ouicet the
ricks and errors that arise in broad generalizations. It caniot bhe
stressed too strongly that cach plant will have its own environmental
prodblems depending on the processes and substances used, and on iis
local enviyonment., This paper can only identify thosc problems that
have common vccurence and which are genemally recognized. Whether
a problem actually exists depends on the inherent potential rick and
on tho control measures taken. Thus, waste water discharges to a
tidal sea are inherently leéa likely to creato environmental problems
than discharge to an inland river, Neverthcless, the introduction of
strict monitoring and control of the laiter may mike it less environ-
mentally damaging than the sea discharge for wnich less strict control
is enforced.
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The proper selection of location for opemtions can do much to
mininize environmanial impact; for example, neisy process operations
should be located awiy from recidential arcas,

From initial review of the published literatuye it appears that the
rubber inductry does not represent a comparaiively major hazard to the
publie envirormant, Very little datlu have been traced in the English
language, though a number of articles hive avpoared in the Russian
literature, and a few in Swedish and the Eagt Puropean languares.  There
is however a large literziure in a nuaber of languages on {he enviyron-
mental problens writhin the indusiyy itselr, particularly in the field
of industrial toxicology. This arisce from the inherent toxicity of
somo of the additives used in the processing of rubber and the extent

of personil contact in runy operationa,

It can Le deduced, therefore, that the prineipal environmental
problem is that of occupational cxXvosure; ncvcrthelcss, the totul
environmen!l must be considered, largely on the hasis thit it may
prorent potential vather than proven risks, It is to be hoped that
the expert committee will provide the data for enumcraling the potential
ricks described,

Dictinction hetweon effects of natural and cmthetic yubhey

Clear distinction can only be made at the minufacturing stage,
In latter operations the products arc geneyally mixed and go specific
problems of cach cannot norm2lly be identified,

Even at the mnufacturing stage difficulties arise in making a
diroct comparison of cnvironmental impaet of synitetic and natuyal
rubber, Natural rubber mnfacture takes Place in widely disperued
areas in daveloping couniries, whercas synthetic mnufacture is a
highly concentrated operation in developed couniries where much hj cher
Priority can afford to be given to adverse environmental effects
and to long term health effects, Also, in the bm:.dest concept of
environment, balance must be made between relutive advantages of

high panpower requirements in developing countries to create initial

L
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enployment, and the low manpower objective in developed countries
to maintain hish earning cupieity,  Alsoy in considering lund uragse,
in egoma develeped countries land is wt a premium and ity e nust

be stirictly coutrolled for ecovomic reizons,  In develepings couniric.s
lurge areas of land miy be available for munufacture (it 15 royoried
that about 2 nillion hectares in Mloysiu are devoted to rull.y
manufactiure); this might eventually limit the dieater developnent
of land given 1o food production. Thusy it should be connidered
whether the use of 0il an a fecdstock for synihctiz rubber hus a
grcater or lesser long term envirommenial inpact thin the occupmtion
of potential food producing areus for natuml rulbher production,
This question is largely hypothetical as the situation it ccontrolleqd
by economic and palitical factors, but serves to show the difficulty
of making dircct environmental comparicon of the minufacturc of ihe
two classer of product,

A more dircct comparison can be made when selecting was e water
treatment metlhods as these may well depend on the economic ani physic)
environment, For example, at a synthetic rubber mnufacluring plunt
the cost and teclmical requirements of a two or three stage mechonieal
cleaning sysicm my be selec ted, whercas for nitural rubbey produntion
it may be more economic to give over large areas of land to oxidation
pond treatment,

In this text the two primiry minufacturing industrice will be covicider.?
scparately,

FATURAL RUBBIR PROMICTTON

This is undertaken on estate- or smillholdings in ceneralily developing
countriaes, and often in underdeveloped communities, It is a dispersed
industry and probably has widely varying environmental problems, Comrmon
potential problems are here considercd under separate headings acconding
to the cnvironmenta} impact. It should, howcver, be stresscd that sone
substances ray represent an environnental hazard in tevem) different

forma. For example, the use of pesticides may represent an air or

water pollution problem, may contaminate land and restrict its subsequent
use, or be an occupational hazard to the user. Generally, reference in
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made here to the greatest potential risk,

The Public Mvivonment — Air Pollution

Therc do net appear to be any well recognized air pollution
problems relisted to the production of natural rubber, though the
usic of herbicides and pesticides presents potential risks, and
fertilizers can possibly create airborne dust preblens,

The initial proccssing of the eollected latex miy give risge
to releace of sulphur oxides in the combustion products of the
fuel used for drying, and prebably to a lesser extent ray produce
smoke fron incomplete combustion ow from the deliberate smoking
of some products. If carbon black is incorporated into master
batches at this stage of processing, it muy well give rise to nuisance
discharges to the pencral atmosphere, The release of odiferous
vapours, such as ammonia or mercaptans, may also create a local
nuisance.

A specific problem of airborne cmoke arises when it is neccessary
to eliminate yellow leaf blight by buming exiensive areas of ribber
trees. Careful selecticn of weather conditions and wind direction
may reduce the risk of excessive human exposure to smoke.

Air pollution criteria are discussed in Annex 1,

= Hater Pollution

The principal prodlem of waler contamination is likely to be
discharge of eff'luent containing skim, This my contain a high
concontration of sucpenied eolids and have a high biological oxygen
demand (BOD). This may kill fish in inland waters, particularly when
dilution is reduced in the dry scacon. It is understood that, under
the new lalaysian Environmental Act, regulations to limit these
discharges have been made. Risks associated with the discharge of
dilute coajulants, such as formic, picric, acetic or sulphuric acids,
are unknown. The preservative ammonia algso creates a high BOD in
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waste water and is a potential hazard to fish, 1thoush it ray be
reacted with spont acid to produce a foriilizer for direct epplication
to the land. The presence of ammonia in the wasicwateor miy cneourage
desired algml growth in oxidization pond “reatment of the affluent,
Pentachloropheunol my also be used as a preservative;  this is re-
cognized te be highly toxic to fish and its conceniration in waste
water must be strictly controlled. The ranse of herbicides, posti-
cides and fertilizers used all have potential for walcr pollution, and
must be excluded from surface water by sound methods of application,
Particular reference should bo made to the risks associated vith the
discharge of the bactericides uscd for treating the pmmcessing p)ute
a8 these myy voll have serious effects on ihe receiving waters.

In considering the risk of discharge of chemica! products to curfuce
watoer, not only must local ecological factors be considered, but alnso
tho ultimste uze of that water, particularly if it is a source of
drinking vater for humans or animils. Safe limits for discharges can only
be developed in relationship to the local conditions, taking into
account the faclors mentioned above,

Criteria for water pollution and methods of contyol are discunsed

in Annex 2,

= Jand Contamination

Of basic concorn must be the effects of change of land use
associated with the production of mhhey, Althrugh in principle
these should be beneficial if the trees are to prosper, any side-
effects shuuld bo obuerved and controlled. For oxample, soil
drainage may causc undesimble cffects dowmstream. The regular
spraying of trces with inscctides may lead to concentrations
building up in soil, which although of no concern whilc rubber
is produced, may preolude subcequent use of the land for growing
foodstuffs due to unacceptablc levels of the substance appcaring
in the food.
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The dwsping of goliy casten if properly conirolled and if toxic
substances wre excluded 1+ an accepluble pmetiico, Fundawentally it
miy be wastceful of yesour ¢ but economic factors rather thun technolosy
restrict the goneral aprlication of recovery melhods (nuch ng dintillation
for motor fucl oy lubricanis)s  Reference has alrcady becn made to the
desirability of neutralizing coagulated skim rubbep and its application
a3 a fertilizcy,

= Yoise

Problens of neighbomlood noise aye only likely to te significant
where mechanicel plant is inctalled near residential arean. For exanple,
blovers on dyying units ayo a potential cause of corplaint if people

sleep ncarby,

Noice eriteria are dizcussed in Annex 3.

e Horking ¥mvironnent

Horkers on cslatos ang small-holdings are exposed to the hazards
of the naturo environment arising fyom animls, insects and planta,
Experience will have taught most to minimize the tradition:) hazards,
and somc, such ag mlaria, are the subject of public health programmes,
New problems 1y exist which require investigation and corirol, Theee
range from toxic hazards of pesticides and herbicides to noise and
vibration hazuniy from portable policr saws, It is understood that the
use of highly hazamdous todium arconiie hag ceased, and modern spraying
chemicals are normally supplied with safe usage instructions, It is importunt
that all tho:ecnployed in the use of such producis should be properly
instyucted in the precautiony necessary to proicet themselves and the
natural environment, I4 ig essential that safety instructions ghould
be translated into the language of the user,

Other hazanrds arise in the working cnviyonment vhere latex ig
processed for shipaent, Chemical hazards include ihe coagulunts, pieric,

acetic and wulphuric acids, &kin and ¢ye protestion is csuential
for handling strong acids, and ventilation control my be needed for

volatile acids, such ag acetice Anmonia used ag 2 prezervative iz
highly irritant if snhaled and represents a sovere hazapl ip a confincd
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space, Sodium sulphite miy also Le w-ed but is not o toxie havand,
Pentachlorophenol which in cometimes uced im a significnt heallh
hazard if inhaled and can alco penctavte throush the shingparticularly
if in an oxganic solvent. The ure of {als to prevent surfucon
adhering represents o hazaid to the lungs if inhaled, and i- likely

to require the use of extract ventilation 1o contyul. Exrorure to
products of corlustion including smoke nay require control,  Physical
factors requiring investigation and pousible control are heat and
noise. It is not Xnown whether epidesilogical or ervironmental rurveys b
becn uniertiaken to quantify 1hese possible environmental hanands,
Standards have been established for most at the nitioml pathier than
the international level,

It is important that heasurcments of the environmen! bve nude lo
assesy expomure, and youtine monitoring progrumacsy instituted if found
neccensary. With the increacing introduction of power equipront (c, -,
powecr saws), noine and vibration hazaxdsy are likely to increise. Thero
will require evaluation and control,

Bhippins of MNainml Rubbe

It is believed that no specific environmental hazands arise in the
shipping of natumml yubber products to the processing operations,

SYNTHETIC RUBBZR MANURACT!R::

Synthetic rubber is ninufactured from petroleum feedstocks, guner. 11y
in large intogmted plants which may chare common enviyonmental contrul
facilities with the supplying plant, Although the rotential rick to the
neighbouring cnvironment and to workers my be significant, in practice
the centralization, hiph capital invesinent and linited tumLer of
highly twmined oporators peymits more effective detection and control
of hazayds than io likely in a widely dinpersed industry,

The Public Pnvironment - Air Pollutio_g

Fo significant routinc release to the general atmospicre should
occur from a modern plant that is proporly designed and operated.
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Releases may occur throusi aceidents op through abnormal operuting
condition: (c.p. stari-up), and provision must bte mide for minimizing
ill-effects at these itimen. Although mamapements have a gtrong
incentive to rcduce the nunber and duration of thesc events to a
practicable rinimum, there 2y be little economic incentive to protect
the environment, and urgent operational decisiong ray not take proper
account of environmantal consequences,

As for any plant requiring heat, products of combustion of fuel
my be dischairped. No sigmificant concontrations of particulate matter
should be preucnt in the stack gases, and the concentration of sulphur
oxide. in the discharge will depend on the sulphur content of the fuel
burned, Generully these form the banis for gtack height design, Nitrogen
oxides, carbon monoxide, and carbon dioxide are also discliarged but not
normilly in environmentally significant quantitius,

Rydrocarton vapours and droplets ray be discharged 1o atmosphere,
but only under accident conditions vill these be in significant amounts
&3 vapour recovery cystems are normully fitted whore releage miy be
significunt, of particular environmental concem ig ethylene, as it ip |
highly damaging to cortain sensitive plant species, Roloase of highly
toxic volatile substancos such am benzene and acrybnitrile requires
atrict control, and disaster Planning may be nceded where these are
stocked in large quantiitites near areas of public access, Fiaring of
vapours chould be required only occasionally and ig likely to require
emoke and noize control, Where photochemical Smo¢ may occur, rubbey
manufacturing plants miy contribute to ihe atmospheric load of hydro-
carbon precurters, and special attention must be given to minor
leakages,

Odorous emissions to aimosphere my occur, particularly during the
regeneration of catalysts, and waste water trcatment i3 also liable to
cause environmental odour problens which can be difficult to control,
The introduction of carbon black into master batches reduces dust

problens in the Processing industry, but demundgp proper control procedures
at manufacturing plants, Fortunately this is more readily achieved in
larger wunits that can carry the cost of environmental control equipment,
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= Water Pollution

The releace of hydrocarbons in waste water calls for effective
moniloring and control of orcrationz on the plant, as well as the
provizion of an ¢ffluent tr-atment plant (c.g. as a minimum, an oil
ceparator and flocculator). The extient of the treatment will depend
not only on the ecale and ri‘uye of the ranufacturing procass, Yut
als0 on the nature of the waters to which the efflucnt §s pelcased,
Watur soluble substarnces m2y be a paricular problem to contrel, and
at the oprosnite extyeme insoluble resinous substances can rapidly
block drairage rystems,

A number of specialized products (c.g. detergents, emulsifying
or foanming agenis) may make troatment difficult, Acids, brines and
chlorides may be present, and conventional contaminants my include
wator treatment chemicals from boiler blow-doun,

The manufaciure of latex gives rise to high concontrations of
suspended solids and high POD and COD (chemical oxygen demand ) and
is likely to require specialized treatmont equipment, It should,however,
be noted that any rubber like substance present in the liquid effluent
will serve to abzorb meny other chemicals that may be present in nmall
quantitics, such astertiary butyl catechol,

The use of alum or Sron calts as flocculating ugonts for water
treatvent makes for a bu.ky product for dispocal and the use of poly-
¢loctrolyte alono is better if found foasible,

Criieria for liquid effluents and methods for their control are
discuszed in Annex 2,

- lamd Contamination

Solids for dicposal comprisze thous racovered from water treatment,
off-zrade product that cannot be recycled, cpent catalysts, and the
normal rofuce developed on industrial sites, Solids and sludses from
water {reatment are amenable to dispocal by incinerution in speeially
desioncd cystems for cmoke-free contugtion, altermatively these and
other cubstances rogarded as non-toxic ray be dicpozed of as landfi11,
As thin can be recarded as a form of unconirolled and indefinite utorasuy

mny mnagements prefer to restrict it to land within the plant boundary,

.
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= Noisc

Noisc may well cive rise to complaints if the plani is operated
near a residential ayea an conventional noiry equipment ig generally
ueed, = furnice burne Ty pumpsy nmotors, airfin coolers, pipeline
vilves, etc. Standayds arc availahle for Julgng conditionsn, and
nothods for relucing the problem cre knoun,

The Workine Fnvivonment

The principal toxicily hazards arige from accidental releases
of vol &tilo subusiance: used in the Processes, pariicularly acrylonitrile,
benzene, cihylene dichloride, and meithyl chloride, Less hazardous
substances (c.g, styrene) my alro create riks in confined spaces,
Most of the substance:: used aro flammable so fire and coxplosion
hazards require assesement and conirol., The mercaptanc that moy
be used arc both toxic and objectionahwle, and my creite a neigh~
bourhood odour nuisance. Hydroquinone my cause dermatitig, high
concentrations are toxic, and lower levels miy davge the eyes,

The catalysts uned my proscnt hazands ag they mxy be dusty,
and some are highly rcoctive (evge aluminium chloride) and create
serious lung hazands, Boron trifluoride isn poientially highly
hazardous an it hydrolyser in moist aip to hydrofluoric acid. In
practice it has pioved not too difficult to hindle, The handling
of acids and alkalicy requires the use of suitable eye and skin
protection, 1If icocyanates are hindled strict precautions munt
be taken tc¢ avoid inha)ation and skin coniact,

Noise inducod hearing loss is g potential hazard on any large
scale plant where local ly high noine levcls may be encounicred, Yoisnc

exposures need to be compared to accepted national standards, and
ifr heceasary noise contyrols introduced,

THE PROCESSTHG IMDUSTRY

The pmcesaing of rubber into products iz o widely dispersed
industry with strong traditional practicos. BEnvironmental problems
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seldom ayise from the rubber (either natural op synthetic) itself,
but from the nrany additives used in the processess  The industry has
its share of occupational health hazaxyds duc to the diversity and
ofton uncertain toxicity of the products handled, and to the great
extent of human contact in the processes,

In this draft no attempl has been made to distinguish problems
arioing from the alternative raw maiterials, as they depend more on the
final product produced, though this itsolf may influence the choice
of rubber.

The Public Fnvironment - Air Pollution

T™he handling of carbon black, and particularly its mnufacture,
has a high potential for creating a nuisance in the neighbourhood,

Thin i recognized in modem planis and air pollution is succeasfully
conirolled. Problems in the procers industry have been enor.ously
improved by the availability of carbon biack incorporated in minter
batchcse Careful control of particle oize in manufacturs reduces
ocontamination, and the bulk handling of the power cnables stricter
confinement to be obtained,

One procescing organization has made the sensible decision to
resirict the uce of carbon black to a single plant which is equipped .
with the nececsary control equipment; all other plants paccive
mstor batch containing the carbon black from this centml facility.,

Generally vulcanization docs not now create an air pollution
problem; if excessive amounts of gulphur ponochloride fume are
releasod, they can be trapped in an alkali scrubber syztem, Similarly,
hydrogon sulphide released during vulcanization of ebonite can be trappzd.

It has recently been recognized that tolaene diisocyanate used in
foaming operations can represent & hazard in the ncighbourhood of the plant,
&8s well as presenting a rick to thomeemployed in the process. 1In the
United Kingdom the following formula has been developed to specify
the needed height of stack for discharging vapour from TDI foaming
operations:




-12 -

h -;/0.6 ve h in feet

V in cubic feet per minute
of discharge, containing
C concentration in ppm (v/v)

The handling of asbestos and of talc miy create unacccptable
levels of these dusis in the neighbourhood. Consideruble quantitites
of white spirit and other hydrocarbon solvents are uscd in some
processes but there is no evidence that their cvaporition causes neighe
bourhood problems, For special operations such as the manufacture of |
industrial gloves by dipping, solvent recovery plants are necessary on extmcté
systems, |

Where cconomically feasible it is desirable to restrict the concentration
of toxic substanceg in atmospheric discharges to that permitted in the
working cnvironment, Where this is not possible, it is necessary to
calculle ground level concentrations in the most critical public area and
apply an appropriate starndand derived from national or intermational
sourcen, This is particularly relevant to the concentration of sulphur
dioxide produced in the neighbourhcod by steam raising and heating
plant.

The Public Invironrent - Hater Poliution

Thic is generully much lese of a problem than that arising in
manufacturing either natumal or synthetic rubber, For many plants
the principal problem is the exclusion of lubricating oils fron
waaste water systems, Simple interceptors should be installed on
every waste line and regular checks miude for their loxding with oil,
A3 4 pencral rule, it is considered good practice to segremate
sewer systems to sepamie min run-off, cooling water and water
from process arcas, as well as domestic sevage. For example in the
United States it ig recommended practice to cover areas where spillage
may occur (e.g. vehicle loading or unloading with liquid products)
#0 that the volume of liquid passing to the drain is very small and
readily handled when compared with the volume of run-off from the
area during rain, In the United Kingdom, one plant vzes a process
involving a strong chemical cleaning agent; although this miy not
be discharged with other liquid effluent to the local river, it is

accepted hy the comuunity sewage treatment plant via the domestic

sewer.
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Latex operations m2y create serious water pollution problens,
producing high levels of suspended solids and high BOD/COD. Mot
only may latex particles be discharged but also ammonia and iis
salis, fluorides, detergenis and foaming agents, Free ammonia is
removed at one location by air blowing, reducing it from 0.6 pom
to 0.1 ppm, without creating an air pollution problem,

= Land Contamination

In genoral, solid wastes arising from rubber processing are
clasgsed as non-toxic and can be used as land fill, Exceptions
are materials containing significant concentrations of heavy
metals and TDI, The latter and any surplus chemicals such ag
acids or alkalies require special disposal mothods. These tend
to arise from the operations of research and development laboratories
more than from production areas,

- Noise
Problems of neighbourhood noise are not likely to be greater
than those of comparable industries, and are usually amenable to

local solution.

_‘lﬁg Horlking Mnvironment

The working onvironment in rubber processing has been tho subject
of humerous studies, and at this time major investigational programmes arc
being undertaken in severul countries. The physical factors of heat and
noise my be significant but are amenabls to asgocament and control.
8tandards for both have been ectablished and methods for their control
are avilable, Fmphasis at this time should be placed on the spoci-
fication of rcquired conditions.

The chemical environment has been the subjeot of the most active
investigation as the toxicity of a number of the additives used in the
pProcesses has lead to ill-effects. The toxicology of the many substancca
used is too extensive to present here, but has been reviewed in depth
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by MeCormaick (Rubb, Chem, Technol, 45, 512-533 and 627-637, 1971).
Meny epidemiological studies have been reported, the most recent |
being on occupational eancer in the rubber industry and in cable 4
miking in the U.K, (Fox, Lindars, and Owen, Brit. J. Indust. led.,1974 |
31, 140-151),

Probably the most significant environmental health problem
arises from the cancer potential of some of the additives used in proces-

sings The high rick of bladder carncer arising from the absorption of

l}-naph "rlamine is now recognized; its use and mnufacture has bheen
banned in more than one country, and its concentration in other
anti-oxidants is strictly crairolled. Some raterials have been

banned on the basis of animal lests rother than evidence of effects in
humans, and some materialg have been elimiuted due to simple suspicion
of their chemical form. Practices vary from one country to another
and from onc plant to another vithin a single country. For example

phenyl Q»naph'thylaminc his been eliminated in some plantis-perhaps
because it sounds similar to §-naphthylamine. }OCA and ethylene
thiourea (suspected to have greatnr teratogenic activity than
carcinogcnic) are not used in some plants, and DI and DI have
completely replaced the more volatile 1DI ia some locations, Although
carbon black is known to contain carcinogenic compounds, industrial expcricnce
hac shown no evidence of carcinogenicity, Similarly, aromtic rubber
extender 0ils vhich have showm vancer activity in animil experiments
have not been found to produce cancer in workers. This miy be bceause
skin contact is minimil in the Processes in which such oils are used;
there is howover suspicion that hot fumes from aromitic oils mi.cht
bo responszible for an inerzaised incidence of lung cancer.

Intensive screening of such compounds is now undcriaken in a number
of cowntries, and approval must be ¢iven before new materials are
introduced,

Mine:ral dusts have also been respondble for lung damage in Processing

operations, In particular, asbestos ig responsible for lung diseases

and for cancer of the chest; it must therefore be strictly controlled

in the working envirormont, Tale dust can also produce serious lung
impaimont and may require control by exhaust ventilation, The amorphous
silica dust used in some opcrations iz far less hazardous than free~

silica of quartz or cristabolite but may require control to reduce nuisance
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and because the toxicily is not abs solutely known, Precautions ray also

be needed in the handling of zinc oxide,not because of its basic toxicity

but because heavy metals, particularly lead, may be prescnt though these
may be restricted by proccss requirements,

Operationa involving the use of lead require spocial precautions
and are subject to regulation in most countries, Lead may be uvued in
lead-filled compounds and as formers in the minufacturc of ceptain
types of hose,

Amines are potent skin sensiters and contact should be avoided;s
they may also interfore with vision and damage the eyes, Problems o
TDI handling have already been referred to, but musti aguin be
stressed herxe, Absolutely no personal contacl can be permiticd and
special procedures are required to clean up any spilt material,

A vide range of solvents are encounicred in the procens industry,
but generally the most toxic, benzene and carbon tetrachloride, have
been banned. Carbon disulphide is still required for some golf-ball
manufacture but its use is sirictly controllcd. For most applications
petroleum white spirit can be usej generally this presents little
hazard other than itg flammability, though it can damage the skin
aftor polonged or frequent contact, Occupational dermititis ig
probably the most widespread industrial disease in this industry
and requires the introduction of improved controla, based on reduction
of skin contact and improved personal lygienc supported by adequate
washing facilitica,

Sugrested Ventilation Practice for the Control of the Horkings “nvironment
and Air Pollution

Operation st Filtration
Banbury and generl nixing Yes
M™lc usage Yyes

Asbestos operations

Orinding (including retreading)
¥oulding and extrucion

latox foaming

Glove dipping

Golf-ball manufacture (cs,)
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Exhoust systems my be required to control the thernol environment
as well as toxic substances, and in come countries air conditioning

may be required,

T USE OF RURBER PRODUCTS

The most widely recomized problem arising from ithe use of rubbey *
products is that of ckin sensitiration and deymatitis, This arises

from the additives cmployed rather than the rubber itself,

Recenily the introduction of many foamed producis into homes,

offices, and public buildings, has given rise to serious problems
of smoke and other toxic product: of Pyroly«is in fire incidonts, as
these have led to increased casualty raten. Active research is being

undertaken and codes of practice prepared; the use of flame retardants
is being cxamined but these my incrcase the toxicily of the fumes ge-
nerated. Similar studios are being made on transport vehicles, particularly
aircraft,

Somc recent studies have beon made on the effects of tyre wear on the
environment and have produced no evidence of potential hazard, though
more definitive studies appear to de requirede Ithac been estimated that
the rate of tyre wear in the U.S.A, represents about {wice the weight
of particulaic emissions from motor vchicles, but first studies indicate
that not all the worn material becomes airbome,

THE RECLAIN 1MDUSTRY

The reclaim industry is highly dependent on the cconomic situation
both natioral and internatioral, Tho principal feasdctock for the industyy
is womn tyres vhich are generally abundant in developed countries, but
which in developins countries tend to find secondary uses. Reclaim becomes
economiczlly atiractive when the price of virgin rubber is high, but
the fluctuation in demand creatcs Problems of capital investment in

Process plant and in environmental contiol systems, Reference should also
be made to the intcinediate industry of tyre retxeading which presenis
enviyonmental problems on a rclatively minor scale, principally those
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of dust and noise control, but which is very activo at the present
time. A markot has been found for the buffings from the process in

the manufacture of surfaces for sporis areas,

The Public Enviyonment - Air Pollution

Reclaim is generally initiated by reducing the scrap to a crumb,
and this process may be accompanied by the generation of dust which
may neod the installation of an air cleaning system on the discharge
to atmosphere., Some processes carry a strong risk of generating objection-
able odours, and these may need to be controlled by incineration or
& ©Orubber, Exiensive use may also be made of hydrocarbon solvents
which may require provision of a vapour recovery system,

~ Hater Pollution

Considerable quantities of water aye used in some procesces and
waste water my contain considerablo quantities of suspended rubber from
grinding operations which will create a high BOD/COD. Acids, alkalies,
oxidizing and peptising agents may all reach the sewers, and necd
monitoring and control. Hydrocarbons may be present from minor leakages,
and serious accidertal relcases are pocsible, As a minimum, some form
of simple separator is required to skim off any light fruction. In
8ome procescos large quantities of steam are required ® waste water isn
likely to contain water trecatment chemicals from boiler blow-down.

-~ land Contamination

land contamination appears to be less likely than in other rarts
of the rubber industry. Product that cannot be sold can pProbably be
used as land fill, though there my be occasions when undorsirable
subntances (e.g. waste solvents) have to be disposed of. This is probably
best done by incincration provided attention is given to smoke control;
chlorinated colvents give rise to special disposal problems.
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The Reclaim Industry - The York Fnvironment

The physical problems of noise and heat are likely to require
investigation and control, and the first may give rise to neighbour-
hood probleins. Inhalation of talc or other minemal dust used to
treat the product may need control by exhaust ventilation. Some
peptisers are toxic and have an objectionable odour so require control,
and rigks may arise from th~ inhalation of hydrocabon solvents. Thepe
may be reduced by proper sclection of products used bxi may also require
ventilation control. Entry into confincd spaces will require proper
safely equipment and procedurcs.

The alkalies and acids used in the proceas will require the use
of appropriate personal protection to prevent ricsk to eyes and skin
of opcrators,

THE DISPOSAL OF RUBBER PRODICTS

“he ultimte disposal of rubber articles is more likely to produce
aesthetic than toxic problems. The great voiume of used tyres finds
only mrtial reusc or reclaim, and ultimtely requires disposal,
Economic methods depend on local and other comditions., An environ-
menially desimable method may be grinding and use as a soil conlitioner
or fertilizer, but the market is limited. Successful experimental constyuction
of fish reefs has been reported but appears to be of limited application
due to tranaport costs., Used tyres are commonly used as land~-fi11, for
which some processing is required to reduce the harbouring of veymin in
the voids within the c¢arcase of the iyro. It has been pointed that this
practice represents a waste of energy as tyres and other waste yubber
products have a simificunt calorific value, Controlled burning and
recovery of the heat is pcrhaps the best method of disposal, and econo-
mically may best be associated with a reclaim plant as a source of heat

for the processes. Some highly successful incinerators are in operation,
and produce no simificant ill-cffects on their environment, Contyol

of smoke emission can be achieved by an afterbumer controlled by a
smoke detection unit and sulphur dioxide concentrations at ground level
are conirolled by proper sclection of stack height, aided by some




absorption in the ash collocted from the units. The ash my bde
recoverable, but is more likely to be used as landfill when
nixed with other materials for disposal,

An unusual environmental problem has been reported in coastal
wvaters near communities which discharge unireated sewage direct into
the sca. Young fish become trapped behind the gills by partially
disintegrated contraceptive sheathes, and subsoquently become
seriously disfigured as they grow within the rubber ring, The
assthetic problenm prosented at the dining table is the best
controlled by requiring the treatment of all sewage before discharge
to the general environment.
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ATR TOLLUTION CRITERIA

There are no &ir pollution criteria specific to the rubber industry, but
compliance is generally required with locel or national standards set for
industrial and domestic air pollution sources.

The principal source of guidance to internmationally accepted standards
is the Report of a WHO Expert Committee on Air Quality Criteria and Guides for
Urban fir Pollutants (WHO Tech. Rep Series 506, Geneva,1972). This i8 primarily
concerned with the control of human health by direct inhalation of pollutant,
rather than damage {o vegetation, or to other effects of ground contamination
such as the ingestion of heavy metals Ly grazing anwnals, which may roquire
more restrictive standards,

The Commitice stress thai the following tabulated results should not be
considered independently of the accompunying text § before decision making
based on these criteria the report must be consulted,

RECOMMENDATIONS LONG-TERY GOALS

Pollutont and measurement method Limiting Jovel |

Sulphur oxides - British Standard Method Annual mean 6 pg/m3

98% observatjons 3

below 200 pg/m

Suspended particulates - British Annual mean 40 pc/m3

Standard Method 98% ouservations 3

below 120 pg/m

Carbon monoxide - Nondijspersive 8 hour averape 10 ndmg

infrared 1 hour maximum 40 mg/m

Photochenical~ Oxidunt as measured by 8 hour average 60 ng

neutral luffercd KI methed expressed 1 hour maximum 120 pg/m
a8 ozone

For other su'stunces the commitice did not consider that adequate informatis
existed for standards to be set, It chould however be stressed that numerous

national and local criteria exist, and thai these may have to be met by
individual plants,

With respect to the rubbder industiry, the mosi relevant standard is that
for sulphur oxides which are likely to Ve emitted from heating and steam-raising
plants. In some locations the emizsion of oxidants may also nced control
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Control is achieved by discharging sulphur oxides from stacke of sufficient
height to ensure adequate dispcrsion of the plume beforc it rcaches occupicd
areag,

A number of formulae have been developed to permit estimation of ground
level concentrations of products (including sulphur oxides) from stack

discharges. The nearest to an internationally accepted method is ihat published
by CONCAWE (The Calculation of Atmospheric Dispersion from a Stack,Stichting
CONCAVWF, The Hague,1966)s From the USA therc is available a useful Recommended
Cuide for the Prediction of the Dispersion of Airtorne Effluents (An.Soc . Yiech,
Engineers, New York,1968), and the UK government putlishes "Chimncy Heights",

& Cloan Air Act memorandum (HIMSO London, 2nd Fdition,1967)
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WATER POLLUT [ON CRITERIA

A useful guide to ihe quelity of water used for various purposen {from
URIDOUIILP Cnne Study on the Textile Industry of Thailund, Harsirand et al,

University of Sussex) is shown below:

Controlling Stream Standord

Water Use Quality Parareier Suggested Lcvel
Most probable number of Effluent quality similar to the
coliforms (NPN) naturnl state of surface water,
pH 6-5'8-5

Potable water  Dissolved oxygen greater than 2 mp/1

supply Arsenic less than 0,05 mg/1

Lead less than 0,05 mg/1
Chromium (hexavaloni ) less then 0.05 ng/)
Cyanide less than 0.2 mg/)
Phenolic substances less than 0,002 mp/1
Chlorides less than 1,000 mg/2
Total digsolved molids less than 4,000 mgz/1
Toial dissolved solids Not more than 400 mg/) where
(TDs) there is poor drainage,saline

soil and inadequale water oupply,
(BC lens than 0,75 millimhos
per®om.at 25°¢, )

¥ot more than 1,000 mg/l whore
there is good dreinage and proper
irrigation management ,

(EC less than 1,75 millimhos
per®em.ut 25°¢,

Irrigation Not more ihan 2,000 mg/1 where
thore cre salti-resistant cropn,
good druinage, proper water
management and low codium adsorp-
tion ratio (SAR) of water, '

EC less than 2,25 millimhos per
om.at 25°C,)

Sodiwe absorption ratio Not more than 10 where there is
(saR) poor drainage
Not more than 18 where there is
good drainage,
Boren Not more than 1,25 mg/l where

there are sensitive crops,
Not more than 4 mg/) where thore
are tolerant crops,

Bissclved exygen Greater than 2 mg/)
A level of 2 mg/1 showld not
oocur for more than & hours out
of any 24~hour poriod
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Penticides
oY 0.002 mg/1
Endrin 0.004 mg/1
BlluCo 0.21 m(:/l
Methyl Parathion 0410 mg/l
Kalathion 0.16 ng/1
1+ 1] 12 me/1
pi’ 645m505
Fishing ¥ less than 1 mg/1
Ho&vy metals less than 1 mg/]
Copper less than 0,02 m/1
Arsenic loss than 1 mg/l
Lead lens than 0.1 mg/l
Selenium lecs than 0.1 mg/1
Cyanides lese than 0,012 /1
Phenole less than 6,02 mg/l
Diesolved solids leos than 1,000 me/1
Detergents less than 0.2 mg/)
Waste Disnolved oxygen Greater than or equal to
Disposal 0 mg/1

Source & M.B. Pescod, Investipati

for tropical countries,

are given in the International Standards
biological and radioactive criteria aro
for non-disinfested supplies is that E,

eamples, but
be tolerated,

the occasional presence of wp to 3 coliform o

on of Retionul Effluent & Stream Standards
Interim Research Report AIT 1973

for Drinking Water (WHO 197Y)s Viroloi.al
given, and the bacteriological standard
Coli should not te present in 100 ml

rganisms per 100 m) may

The tontative limits for toxic sutstances in drinking water are H

Armenic
Cadmium
Cyanide

Lead

Kercury
Sclenium

Pesticide levels are cont
and recommended limits fo-

sot,. It §s considercd essential
Must be known before levels can

0.05 rg/1
0.01 mg/1
0.05 mz/1
0.1 mg/L
0.001 mg/1
0.01 mg/2

inuously wndcrr review Yy a Joint PAO/VHO meeting
total daily intuke of specific

substances have becen

that complete knowledge of the fate of pesticides
be set in drinking water,
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Limits on spocific chemical substances that may affect health include thnse
for fluorides ( lower limit 0,6-0.9 mg/1, upper limit 0.8-1.7 mg/1, dependent on
temperature), nitrates ( not more than 45 me/1), nitites ( there is a possibility
of ferminz carcinogenic nitrosamines) and polynucleur aromatic hydrocarbons
(1imit for six reprecscntative compounds not grcater than 0,2 )xg/l).

A table of substances and characteristics that affect the acceptability of
water for domestic use include 3

Higheat DNenjrable Max,Permissit) e
Suspended mattcr 5 turbidity units 25 turbidity units
Total solids 500 mg/1 1500 mg/1
pH range T40-8,5 6.5- 9,2
Anionic detergents 0.2 ng/1 1.0 mg/2
Mineral oil 0401 mg/2 0.30 mg/1
Phenolic compounds 0.001 mg/1 0.002 mg/1
Calciun 75 mg/2 200 mg/2
Chloride 200 rg/2 600 mg/)
Copper 0.05 mg/1 1.5 mg/2
Tron 0.1 mg/1 1.0 mg/2
It ed o AN 1% ae/
NManganeso 0.05 mg/1 0.5 mg/1
Sulphite 200 mg/1 400 mg/1
Zinc 540 ne/1 15 ng/)

Where receiving waters sre not used for drinking, other criteria must be
used Lo assess the acceptability of given lcvels of waste discharge. The values
will depend on both the substences diccharged, and the use to which the water is
put = supply for domestic animals, irrigation, rccreation, etc - as well as
bascline rcoquirements to protect the general ccolo@y of the acquatic environment
such as the avoidance of cutrophication and foaming, Dut are available from a
number of publ jzations and each plant or process area should be soparately
assesscd ac a contridbuiing source of pollution,

As an examplo of general limits, in England and Hales dischargos to surfuce
vater arc likely to bo rostricted to 20 mg/l 10D wnd 30 mg/) suspended solids,
though this may bo varied to mect specific nceds to guard drinking water supplics,
industrial uses, fish or other acquatic life, Discharge of some mctals to surface
water would protably be limited to 0,05 mg/) and in sevage to a trcatment plant,

1 mg/1.

In the United Sates, a rather different approach has been mado Ly the
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Environmuntal Protection Agency. Rather than vary the standard with the need of
the receiving water, standards are propoced which are basod on best practicalle i
and best available trcatment technology. The quantitics (rather than the concentra-
tion) of wasto effluenti are then rolated to the production throughput of the

plant,

The information below is taken from the EPA Efflucnt Cuidelines and
Standardso, Rubber Processing and Rubber Manufacturing, Point Sourco Category,
Pedoral Register, 19,36 Feb.21,1974 (pp 6661-6667),

Standards for best practicable control technology,

best available technology cconomically achievable
and for ncy' sources

4_inner tube Maximum for any 1 day Maximum for daily

nis average over 3 days
kg/tonne product
Total suspended solids 0,096 0,064
0il and grease 0.024 0,016
pH 6.0-9,0
Brlsion crwbpybbor  jobt Prectioable economteniiy atveererst

Maximum for Maximum for Max,for Max.daily averg,
any 1 day daily average any 1 day over 30 days

over 30 days
kg/tonno product

00D 12.00 8.00 3.12 2,08
m5 0.60 0.40 0.12 0.08
Total 88 0.98 0.65 0.24 0.16
0il and grease 0.24 0.16 0.12 0.08
pH within the range 6.0 to 9,0
] c r )
oD 591 .94 3.2 2,08
ms 0.60 0.40 0.2 0.08
Total 83 0.98 0.65 0.24 0.16
0il and grease 0.24 0.16 0.12 0.08
W withia the renge 6.0 to 9.0
tex rubbey
00D 10.27 6.85 2,66 1,78
DD, 0.5 04 0,11 0.07
Total 33 0.82 0455 o.21 0.14
01l and grease 0.2 0.14 0.1l 0.07

pH within the range 6.0 to 9.0
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The EPA approach appears to be baszed on placing equzl obligations on all

plants rather than enforcing the strictest controls where the environmeny 1g
most vulnerable, This contrasnts with the approach in nome oiher countrics, and

the choice seems to be governcd tolely by economic considerations,

Methods of Controllins Discharre of Liquid Efflucnig,

For high capital investment plants for the manufacture of synthelic rubber
& sericc of treatment sieps are usually undertaken,

An initial wedge wire screen insiallation has been found to reduce suspend
gsolids from 500 mg/l to 100 mg/l at one manufacturing plant. Subsequent
treatment by coagulation and air flotaiion has rcduced the discharge concentrat:
10 30 mg/1 in a fow of about 500 m3/hr y and is considered acceptable for
discharge to the sea by pipeline,

A latex manufacturing plant diecharging to esturial waters uses only a
coagulation and flocculaiion process (with pH control), followed by holding
in a series of ponds. After the treated process water is blended into the
main cooling waticr discharge, no difficulty is found in meetling the slandards
requircd by the local authority, which are 25 mg/l BuD and 30 mg/1 suspended

solids. No pollution problems have been recognized in the environment from
this discharge,

An inland plunt procescing latex hac found no problem in limiting storm
water ( rain rin-off) to a 10 mg/1 BOD requirement, but limite for discharges
to scwers required by the community trcatment plant of 400 m(;/l suspended

solids and 500 mg/l COD cannot be met without installing on-site treatment
facilitien,

In another example reportcd from the United States, the installation of
& secondary wastc water trcatment Plant ut a symthetic rubber factory led to
& reported overull reduction of sugpended solids by 85% and BOD5 by 84Z.Initiad
concentrations vere 72 mg/1 and 197 mg/1 respectively, with & COD of 447 mg/1.

The total project cost was reported to be aboui g 2 million (U.S.EPA 660/
2-7-018,1973), ,

The following table shows some reporied typical values ( Environmental
Protection in the Synthetic Rubber Industry, U.S, National Industrial
Pollution Control Council, 1973).

Untreated Treated for Treated for
ntream gewer
POD 300 ppm 10 ppm 200 ppm
coD 200-2000 ppm 200 ppm
Suspended 4001500 ppm 15 ppm 300 ppm

| ; solids *
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This report summerises water troatment needs thus s

" Restrictions are placed on wasic water for ceidity, alkalinity, colour, odour,
temperature, nitrogen content, disrolved solids, hydrocarbon contient, heavy

metals, toxicity, free and emulsified oil, dissolved oxygen, ammonia, phenols
and refractory materialp,"



AMIEX_3

CRITERTA FOR NOJSE EVAILUATION

Therc arc three principal reasons for conirolling noise, these are

1, to prevent damage to hcaring

2, to avoid interference with speech communication

3. to limit annoyance to pcople livine rearby

Damage to hesring is likely to occur where workers are exposed to high
noise levels for long periodse 11 is generally accepted that the noise limit
for an 8 nour working day is about 90 dPA and that exposure time should be
halved for each step of 3 or 5 dBA above that level,

A commitiec of the International Stamdards Office has published a

recommendiiion "Asaessment of Occupational Noise Exposure for Hearing

Consecrvation Purposes'y, Re1999, 1971, on this subjecte This relates noice

exposure to the proportion of werkers likely to suffer significant hearing

losa, and forms the basis by which national authorities can set standards

corresponding {0 what is considered an acceptablc level of harm.

The necd 1o control speech communication interference is largely a technical
mattcer for management; a variely of standards has been proposed by a number

ol authors for different situations ( eg. offices, control rooms,ctc).

The control of ncjghbourhood noise is the aspect most likely to incur

significant cost, as noise control installations for cxisting plani can

prove cxpensive, Stundards for assessing likely annoyance have been
successfully applied in the UK for some years (Method of Rating Industrial
Noisec Affecting Lixed Residentizl and Industirial Areas, BS 4142,1957). An
expert commitice of the International Standards Organization have pubtlished
a similar procedure (fssecsment of Noise with Respect to Community Response,
Re1996, 1971), though it sugrests a likely range for acceptable base levels,
and lcaves national authorities to set the appropriate limit for ihe
particular community.

Noise control is test effectcd by the application of established
procedurer for specifying noise levels in now contracts (UK 0il Companies
Materials Association, Procedural Specification for Limitation of Noise in
Plant and Equipnent for Use in the Petroleum Industry) and by incorporating
noise considerations in all new design work.

Many of today's problems arise simply because no attention was given to

noise aspects in baic design, as cxemplified by the absence of mufflers on

air coupressor intukes, or the location of noise generating equipment on site
boundaries near living areas,




A RANDOM BIBLYOGRAPHY ON Tl SNVIRONMMENTAL
INPACT OF THE RUTPER INDUSTRY{

The following references have been obiairned as a reusult

of an unaystemalic search, for data over a 6-weck

periods They represent only a proportion of the published
liternture ond perawmlly comvrice recort references,
Classical earlier work, particularly on occupationa) hazards,
can be traced from the refercnces given in the ecited rapars,

The references ars broadiy classified by area of principal

concernt General environmental control and hazards in rubber
use, air pollution, water pollution, reclaim and disposal, and
occupational hasamds,

Abstracts are those of the author, cited by Chem, Abstracts
or Index Medicus, or prepared for this bibliography.




GETISRAL BUVIR' 3TAL CONTROL AND HAZARDS IN RUBBRR USE

snyirorvental Contealan thelibiufucture of Carbon Black,
F. Rewye Jore (Phillips Potroleum). Paper Noo 30, Ame Cheme
Uoriely, Divicion of hubber Chemistiy, Toronto, 1974,

Desorides improvements made in air pollution control equspment
in the United Giaters It gives no numerical information on
cnvironmeninl improvement achieved and makes only passing

refoyrire to witer pollution, With {llustrations but no refercnces,

Envirormental Protection in the Synthotic Rubber Industry,
U.Ss Nationil Industirial Pollution Control Council, 1973,

A public relation: roview with come useful items of information,
for cxample a eingle U,5. company produces about 0.6 million tonnes
synthetic rubbor per year, creating about 6000tonnes per year of
£olid waste and about 6.5 million cub, motre of liquid effluent.

Typical pollution indices for the liquid efflusnt are:

Raw effluent Treated for discharge to
ne/l surfuce wasles spewers
ng/1 mg/1
BOD 300 10 200
oon 2002000 200 -
sunpended solids 400-1500 15 300

Simplified process flow diagrams are givon} envionmental problems
ard the necessary control equipment are d.-scribed.

Handling and Processing of Carbon Black without Pollution,
0.X,F. Bussemiker, Symposium Procoedingn, Rubbsr and Environment

Sveriges Guteitekninka Flirenings Rramot i TylSsand, 1972. SGF
Pub. 9. '

Describea mechanical handling methods to minimize environiuntal
conlamination by carbon black in minufacture and use.
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Tecting of du Pont Rubler Chemiculs for Mealth Hizondy, PoR.

Johnson, ibid.

Inclvndes a fisure showing that the numher of rublications
dealing with specific toxicity questions rose tyom 13 in 1940-44
to 53 in 1950-64,

Fliw lozards of Plastics in Fumitur and Punnshings;

Immition Stndies, K.N, Palmer and W, Taylor U.K. Building

Research Establishmeal current paper CP 13/74,

Thin includes ipnition tests on rubber latex foam, hare

and fabric covered which isshown to ignite more readily than
polyetlher foam. Toxic producis of combustion are nol consibred
herea,

Toxde Pyrolysis (Therm) desmdation) producte of rusine
and polymers. Brunner H, Teport No. PVM/191/Y!/72~73. Paints
Division, ICI Ltd., October 1972.

Environmenial problems with_r.}:bpp_r_ﬂmp_x_;f;gcturing;_ 5. Olason,
8CF (Sver. Gumuiitek Foegen) Pub, 1972, No. 39, I, 21 (Swedish)
Mothodsof mintaining clean oil and woter as well as proper noise

levels while handling dangerous solverts, lcad compounds, talc dust

and other accelerators and stahilizers are denscribed,

Regererstion of plastics by nicro-ormaniens, Isouc, M. Plast,
Ind, News 1973 19(2) 17-26 (English). Dageadztion of plastics by

micro-organicms as a mothod of wiste disposal was discussed.

Moulds were wom on silicon: resin, &lass fivre reinforced epoxy
composite, PVC, nylon ard juijr.thine raginduch have boeen Jistedl
a8 mould proof by M1L~3T) 4541,

Seil burial of materials snd rivastures, Comilly,R.A, %in-
Satiriore Tleye, Fyon. Inle Tao cborioag, Vil f. . @l
1675118, App. Scie. Publ. Lide pariedng, oo iaamoplo tie Bobues g
wore Jfouni to be more stable in Loth scid and altkati sotis

than rubbers or thermosets. (Least affected included S—cured
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pitrile rubber). Ingect attack is confined to softer materials.

Health-chemical study of the gasos gensrated by several
rubbers, Gorshunova A.I., Cige Tre Prof.Zabol, 1972, 16156-60
(in Russian)

Hygienic Significance of some measures aimed for the

improvement of tcchnology of the SKMG rubber _productiion.
Dvorianinova, H.X., Gig.Tr.Prof.Zabol, 1972, 161335
(in Russian)

Contact-dermatitis caused by rubber chemicals in dairy
workors. Lintum, J.C., Berufsdermatosen, 1973, 21316-22

Technical propress and means of improvement of labour conditions
in the production of rubber articles, bagdinov, I.M,, Gig. Sanit,
1973, 38:25-9 (in Russian, with English Abgtract )

Volatiles evolwd from polymeric structural materials III, Polystyrene
and polyurethane foams and porous materials, Yablochkin, V.D,., Schirskaya, V.A.

Popov, A.M., Gorshunova, A,I,, Kolchina, E.V., Checkn, E.I., Actual.Vop.Korm,
Biol.".do 1971' wl"s.

Polyurethane inculating foams do not decompose at room temperature and do

not cvolve toxic gases but at high temperatures (1oo-aoo°c) doconpose to

give tolylylene diigocyanate, CO, CO_,N oxidos and even HCR (at 200), Expanded
polystyrene gives off phcn:cua, solvénts, PhEt, CO, coz. and hydrocarbons at

room temperature. When temporature is raised, gas evolution incroases rapldly.




-3} -

Gas Tvolution from Polyr:ric Materdals during Stoxare,
Gorshuzova AsT. Checkno, E., Aktual, Vop. Xosm. Biol., Med. 1971,
89-93.

The evolution of gases from stable volymeric mteriala

(siloxane rubber gaskets, chloropepe rubber binder, epoxy resin
binder) decreases sxponentially during agiug, Ct = Cos™, When

a plece of agnd material such az a porous insulating panel is

cut, evolution of gaz ic increnced. When a raterial siarts cracking

due to ageing, the gus evolution rate also increases. (in Rusaian)

Allergic contact dermetitis dus to rubder, Fisher A.A.,
Ved. Trial Techn. Quat, 1968, 15,59-63.

Eczenatous lesions due to the hypersensitivity to componento
of rubbors, Budar S., Przegl Derm., 1970, 574489=495 (in Polish)

The acute toxicity of therml decomposition products of
carboxyl nitrosorubber (CHR) MacEwen J.D.et allls Air Force Acrospace

Med. Res, lab, , 1968, AMRL-TR-68-175, 261~9

Therml decomposition products of carhoxynitrosorubber (CNR)
Hodgson F.N.etul, US Air Force Aerospace Med. Res. lab., 1963,
AMRL~TR-68-175, 253-9

Hedical-Chemical study of volatile substances given off by rubber
of various chemical comp onition at high ierncratures, Shchirskaia V.A,,
Gig. Tr. Prof. Zabol, 1969, 13:57-9 (in Rusnian)

Pyeiere nnd clindiecal ov2lustion of the chemical comrasnition of
rubber instruments and plastic materials, Oyarnate I etal, Orv Heli!,
1973,112,565-7 (in Hungarian)

Proceedings Shoe Contact Dematitis, Epsteen, Arch. Dezmetol,
Dec. 1973, 108, 84849
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lycienic studies of resins intended for contact with food products,
Shumskain, Cig.Sanit,.28, 1973, 28-30. (in Russian)

Eczena caused bL¥ rubber, Sailo, F. et al, Jap.J. Dermatol (A),1l972, 82,
763'772-

Sanitary-hyrienic assessmont of choes made of synthotic polymers, Sautin,A.l.,
Kaznina, I'.L+yEs'vova<Soskovets, L.B. OCig.5anit, 1972, 11,00-3, The
synthetic polyrers SX and koghvolon in giues KP=33 and NT released dimethyl-

formapidu, ctyrenc, butsnediol and cevere toxic compounds at modsrate to

warm teuperatures. Therefore shoes ghould not be made from thege materials.

Goptinuougly revovine volatile hydrocerbona from an elagtomer, Johnson,C.R.,
Moogavian, S.H,, South African Pat App.7105,617, 23 farch 1972, US App. 69.806.
b Sept, 1970. A process was described for the contimuous removal of volatile
kydrocarbons from rubbers. Thus, nitrogen was added to bdutadiene rubber and
ber that were mochanically worked in an extruder.to raise their temperaturs
and volatile hydrocarbons (eg pentane and hexane) were flashed from the
mixture,
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AIR POLLUTION

Particlc size Determination ¢f Tire Tre<ad Rubber in Atwosphoric Lusts,
J.A.Cardina, Paper 2/, Ecology Symypocium Am,Chem Soc¢. Division of Rubher
Cremigtry, Toronto, May, 1974,

An Anderson Hi-vol impaclor vos used within 20 feel of heavy traffic, It
indircatud that 25=40 % of rubber paticles (identified by pyrolyris gas
chronatogsraphy) were in the respirable ranrcetaken to be 1-7 um diameter
unitedencsity spheres, In this cize ranpe, mass concentrations of rubber

3

pirticles varied from 1,0 to 4.9 pﬁ/m and rejrecented 1,5-9,2% of total

airborne dust,. 1o checks on st:; ¢ blow=0ff{ appear to have bees nade,

Airberno Particulate Debris furom Rubber Yires, W.R. Picrson and \.W, Krach-
aczek, Paper 23, 1idid,

Air samples were taken within vehicle tunnols and compared with thuve at
air intekes, the rampling techniques are only described indirectly (rlaes fibre
and menbrene iiltere in Hi-vol gamplers), They conclude that airbtorne tire
duct in urban arcae is of the order of 1 pg/l’ and about 1% of total dust,
corresponting to 5«45 of airborne exhanut particles, PPerhaps only S-1C7.
of total tire dust wear becomes airborne pertiiclos. {They noted that diemel
exhaust cauced filter paper plugging, presumably due to the amoke),

Tire Dugt from Norual Wear of Tires, M.L.Dhannis, Paper 25, ibid.

Sanplec were collectod closo to the tiren of vehiclen on the road by an
unproven technique; discuseion is lengthy and difficult to follow, It appears
to present little mew information though numerous log-nursmal size distributions
are reported,

Carbon Rlack Plant Seads Air Pollution Packimg, Amon, Chem Wecek,Mov 19,
197e, 55=6.

A Ypopular® review of one »lant's clean-up programme,

Qdours- Part 1, Asgessment of the Problew im Gt.Britain, Repurt of the
dorking Party on the Suppression of Odours from Offensive and Selected Other
Trade., UK Yarren Spring Laboratory, 1974,

Out of adbout 100 cases from miscellencous industries that have Loun
ctudicd by loeal authorities a maxianr ¢f 1) arae fro. the rubber jndustry.

Three are froi1 rubver processing, one frou tyre mouluilng, fowr frum earpot
backing, two fro resin bonding, and one fron cable burning. It is ovident
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that the rubber industiry &8s not a major source eof odour complaints, vhish
totalled about 1000 in the period reviewed,

Cetalvtic Purification of Gases Evolved in the Synthotic Rutadiene
Rubber Industry Il, Alanova, T.G., Myagkova, A.A., Orlovae, L.N, Prom. 8ia,
Kauch,, Nauch,=Tekh, 5b.,1971, 11, 6-8.

The activity of different catalysts in the oxidation of ceparate coupononts
of svolved gases and th:ir mixtares (aromatic, dimer, dutadisne-viayleyelohexens,
trimer butadiens-cyclododecatriene) was studied, The depondence of log rate
conatant of oxidation of aromatic coapounds on 1/T for differeat catulysts is
given, The activation energy of the reaction om PL/Ni<Cr is 19, on Al-Pt
contact reformer AP"‘ 16 and oen Mn-ore 13 kcal/mele, (4a Musuian)




WATFR_POLLUTION

VeS8, Environmental Protection Agency, Rffluent Guideliness and
Standards, Part 428 Rubber Procescing Point Source Category,
Rubber Manufacturing _P_oint__Source Catepory, U.S. Fedc;-ral Reinter
19, 36. Fob. 21, 1974. ‘Theee rules stipulate the standard that
industrial planis in the USA must meot by July 1977 on the basis
of bost practicable technology and by July 1953 on the basis of
best achievable technology. Comments received on earlier proponals

and their modification are included.

Development Document for Proposed Effluent Limitation Ouidelinca
and New Source Perforiince Standaris for the Tire and Synthetic
Seguent of the Rubber Irocessing Point Source Caterory, U.S. knve
Prot. Agency EPA-AAO/1-73/013, 1973, |

A very detailed (about 200 pages) document giving all data collected

to form a basis for U.3, leginlation. 'This must be the standard

reference source for devcioped countries. Conclusions and recommendations
cover about 4 pages. The main controversial assumption is reiating
effluent quantities to production based on ability to clean-up wants water
rether than to meet local environmental needs.

Economic Analysis of Proposed Effluent Ouidlincs, The Rubber Processing
Industry, U.S. Bav. Pyot. Agency, EPA-230/1-73-024,1973.

This is not an official EPA publication dut is a contract report

prepared by Arthur D, Little Inc. for EPA. It ir much less definiiive
than thoe Development Document and makes mumerous assumptions in

deriving investment and annual operating costs. There arc probably

only relevant to domestic U.S. operations,

Aly Flotation - Biological oxidation of Synthetic Rubber and latex
Wastepmfer. U.3. Env. Port, Agency, EPA-6%0/2-73-018; 1971,

Also presmuted as peper bWy F.G. Troppe (Pirestone Trre and Rubber)
Secondary Treitment of Wintewiter from Synthelic Rutler Pruduction,

Ecology Symporium, Am, Cbem, Society, Rubber Division Meeting, Toronio, 1974.




- B -

This rust be = standard reference for the engineering control of

varle yater as it is a2 tnoroush study of the effectiveress of =
individensy wzstew.ler ireatnent mystem whica includes neutmlizalion,
cnvulition a4 floseulation, rrimry clasification, biological

tyeste-nt, final olarification ard sludge impoundment. Clarification
i by divalved air flotation and biological treatment ir by completely
miXed worated laroon, Handles 3.5 million gallons poer day, contiining

EE N dilute acid wan'es, boiler witer dlowdown, dilute latcx and
conulited rabher solids. JODB  was reduced from 72 m#/1 to 11, (0D from
AT re/) to 1 re/t, and susvended selids from 197 ne/1 to 29 /1,

The tolal project cost was about 3 2 million or 30.%0 per 1000 gallons treated,

Very comprehensive anmilyres have been made for trace metals and other
pollutants and arepresented in numcrmows tables showing concetrations at

each treatnont staze,

T.:.‘:?lf“f,‘f."l."f “heev:]l Teduatrie! Vastes, D.He Sharpe, Civil Engincering,
June 1961, 56, 801-504.

This includes a description of treatment plant for water affluent fron

a lactTon (latex) thread manufacturing plant. Acid effluent is simply
neutrelized with ammonia or limc solution but alkaline wastes cont ninated
with lalex are first treated with alumintum sulphate, settled, skimnmed
(skimming: are adsorbed on coke and bumned ), then percdated through wood

gh.ving beds before discharge. Used shavings are also btumed.

G.V. Kolomeitsey and I.S. Belova, Soviet Rabver Technology 23y 5 May 1964.
This provides dctails of a water treatment installation of a single plant.
The principal source is the foaning apparatus for final purification

of ms hefore comhustion-up to 7300 mg/1 sulphates and 135 mg/l hydrogon
sulphide, Waste water is recirculated and informition given on ireatment
mothods and reculis, Coagulation by 50 mg/l uz(soa)fzoo ng/1Ca (OH),
was found most gatisfactory ani miny expcriments are describded.

—— -

¥.B. Pescod, Asian Inctitute of Technology, Baagkok, Thailand.
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Although this paper is princivally corcemed wiih treatment of
domastic sewa;:, the gsysiem described appearc enninently sulluble

for itreating uiter effluents from natural rubber productiion,

Qiiposal of“@"z_tftoxy sfflusnts fmnl‘_gx:s.nc a.r)c_i__ ;hut Pmduct%gn

et e et

Rubber Rescarch Institute of Ceylon, 1903, 29y 32-37,

Briefly descrivcs ty pical liquid effluents from n.turi! rubver
producing factories. It suggestis sepiration of process and coaling
wator, and dezeribes the installation of experimental covorel {anks
senprisinca primary seitling chamber, limestone bed for neuiraliratien
and secondary settling chamber. Ome of these reduced 0D fion 294 m/1 to
115 mg/1 at a cont of RS.1500, Studies are being cortinued,

Re-use facility rehabilitation.
h’e' JeB, JQ Am, H‘t. Wka AB“.’ 1971' 63' 641"643.

Wash waters from manufacture of latexes troated with alum, neutraliznd
settled in lagoons and ro-used. Rubber deposits dredged from lagoons
after soveral yeara opsration,

MicroLial purification of some specific imndustrial wastes,

8. '"reatment of petrochemical wastes (1).
Mikami, E. ! al. Rep. Ferment. Res, Inst., 1963, Yo, 33, 41-49; Biol,
‘bst!‘o, 1970' 51' 15“.

Use of activatcd~aludge process for the treatment of waste vaters from
production of latex showed that the maximal COD loading was 1.5 kg/h’d;
adjustmznt »% the pH value to 3=9 and a-dition of inorganic mutrients

WeTS NEcessary.

Parification of sowige contaminated with latex. lokrzycki, J. et al.

Pro Tnst, Jlloch, 193, 1%, 1002190, Crenm, Abiir,, 1047, €2, 1102,

Best coagulants for treating waste waters were mlusiniun sulpihate (3950 wuz/l)
and iron salts (ferrous sulphate =250 ng/l), COD was reducci by 87-98.
and the BOD by 84-87%,
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se-vie ficility rehabilitation,
Kaye, J.B, J. Am, Wat. Uks.Ass,, 63, 641-643,

Wagh waters from manufacture of latexes treated with alum, neutralized
rettled in lapoons and re-used, Rubber deposits dredged from lagoons

after several years operation.

Microbial purification of some spacific industrial wastes,

8, Treatment of petrochemical wantes (1).

Mikami, B. et al, Rep, Ferment, Res. Inst., 1968, No. 33, 41-49;
Biol. Abstr,, 1970, 51, 1544.

Use of activated-cludge process for the treatment of waste waters from
production of latex chowed that the maximl C0D.loading wes

1.5 ke/n’d; adjustment of the pH value to 8-9 and addition of
inorganic nutrienis were necessary.

_Purification of sewarc contaminated with latez, MNokraycki, J. et
al, P!'n Inﬂto lﬂok., 1963, u, 149—1621
Chem, Absir., 1966, 64, 3192.

Bont coagulants for treating waste waters were aluminium sulphate
(350 mg/1) and iron salts (ferrous sulpiate - 250 mg/1). 00D was
reduced by 87-93 per cent and the BOD by 84-87 per cent.

The treaiment of aqueous effluent fyom yubber product ug a

trickling filter.
¥olesw orth, T.V. Proc, nat. Rubber Res, Conf,, Xuala Luapur, 1960,
944"9590

Description of coagulation of diluted skim serum fyom rubber processing
wasties with ferric chloride and lime, then scration, scttlement and
biologiesl filtration through a granite filter,
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Pre~treatment of latex rubber waule,
Jennings, A. J. Inst. Sew. Purif., 19%%, Pt 1, 85,

Description of experiments using coagulation by sulphuric acid
(200 mg/l) and flotation to pre-treat waste waters containing rubbder,

Toxicity of wastes from the mnvfacture of synthetic rubber. Zelinka M.,
(Voda, 36, 242, 1957). Chem, Abstr., 54, 10193c, 1960,

Wastes from the manuf. of synthetic rubber coutain various orge

compds. which are toxic to certain organisms present in surface water
The following limits of toxicity are reported in mg./l.: crotanalde-
hyde 0.5, styrene 10, nekal 20-5, and AcH 25. From C.Z. 1958, 6064,

The possibility of the electro chemical destruction of some ingredients

of the waste water from industrial ormnic .t;ynthggi_g. Ivanov, V.A,,

and Makrinov, V.A. Biol. Abstr., 1969, S50, 9636.

Ilabhoratory studies have shown that electrolysis will decompoce Nekal
in waste waters from synthetic-rubber factories.

Treatment of waste waters from the manufacture of synthetic rubber, Munteanu,
A.y et al, Studii Prot. Epur. Apel., Buc., 1967, 9, 123-163.

Treatment at a Romanian factory is described which includes aemation

to remove volatile substance, equalization, and sedimentation, treatment
in high-mte aerated percolating filters at 0.5-1.0 m3/m and 0,3-0.5 kg
mD/m d. Addition of domestic sewage was unnecessary provided that
phosphorus was supplied in doses of 3-5 mg/l. 70 per cent of the

BOD was removed (design 95 per cent) owing to oversizing of the filters
and insufficient aeration. Copper was present and was possibly
inhibvitory.

Perification of wizie waler in the production of carbon ule ckohti,
MeI,s Kolomeitsev, G.V., and Belova, I.S. Soviei Rubb, Technol.,,
1965, 23, No. 8, 46-47; J. appl. chem. Abstr., 1966, 16, i-100.
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Neutrlination by lime and coagnlation by aluminjum sulphate for

removal of carbon black from waste waters 450 mg sunpended mitter

reduced to 72 per cent, 1500=200 m{;‘/l reduced 94 poer cent,

Intreoreted sye!em for plan! wasies combats strewm polliution,

Mortgomery, DeRe Chem, Engnz, Albany, 1967, 74, No. % 103-110,

Descrintion of plant at Goodrich-Gulf Chemicals Ine,, Va, for
treatment of waste waters from the manufacture of styrene-
butadiene rubber and cis~polybutadienc production.s Treatmant
includes pacsige through cromb pits, neutrelization, ckimning

and biological trcaimert by activated sludge. Ammonia and
phosphoric are added as nutrients, Bblogical plani removes 90 per
cent of the POD.

Purification of sewape contaminated with latex, Morzycki, J. et al
Chem, Abstr., 1966, 64, 3192.

Coagulation of waste walers containing natural and gynthetic latexesn
by coagulation using aluminium sulphate (350 mg/1) und ferrous
sulphate (250 mg/1). The BOD and (0D of the waste waters werc

reduced between 84 and 87 per vent and 87 and 98 per cent recpectively.

Clarification of wiste waters from the production of polysulphide
rubbeyss  Ivanoy V.I1. Chem, Abstr., 1964, 61, 14345.

Sulphides and sulphites are decomposed by sulphuric acid to form
sulphur dioxide, hydrogen sulphide and sodium sulphate, Sulphur
dioxide is absorbed into alkali and re-used, After dilution the

BOD of the waste witers are reduced 96-90 per cent iy CGraiion,

Combined method of den exchanrme and adsorption for vemovine Nei ol

from wicte waters, Chem, Abstr,, 1965, 62, 12839-120y0,

The waste wilers vere eongulated with alusipium ewlvhate ani

polyacrylamide, filtered through a sand-gravel filtey, passed throu~h ant i




exchange it containing anioni resin and treated with activited
carbon unccr static conditions, Fintlly waste waters were

treated by a biologicul proces:.

Final biolordcal rurification of win’e witer: from SHK-10 ) hap

finivhipy chons ap? cupitation conditions for theiy digctappe,

Tardin, Ya. Chem, Abatr,, 1905, 62, 11522,

Histe waters treated exporimentally by the cotivited-nludge rrocess
aftor renoral of Nekal by den-cvchanme ant adeorption on activ.ted
carbom, formtion for 5 he with added nutrients redvced 0D fpm
47 to 11,3 mg/1 and COD from 129 to 25 mg/l.

Use of roirulation and ertraction for purifving synthetic rubhar

production wiste waters, Strukov, F.I. Chem,.Absir., 196y, &2, 11922,

Results of experimentol treatment using coarulation and solvent ex'yertion
for the rcmoval of Nekal and colophony from emulsion rubber firishing waste
walers, Coagulant was alwninium sulphate nnd a coapgulant aid-poly.  wyluimide,
Best resulis for extraction were obtained with a mtio of solvent to

water of 1:l. A variety of alcohols were studicd for uce as solvent.

Waste waters from symthetic yubber works, Schulmann, J,. Voda, 1995,
37, 29-3%. Chem. Zbl,, 1960, 131, 16554,

The compositisn and condituents of waste waters from synthatic
rubbeyr works in various countries are described and an account
in given of the process used in Cr~choslovakia for the treatment

of these waste waters,

Haste witers from the production of synthetic ypubber., Water Pollution
Regearch 1969, 122-131,

<

Shopt-tors visdepralibility and loziecivy eols on a sirmle! iptle

effluent containinug principally styrene and mwlystyrene,
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pmien~ Standavizition of ike Comporientc of thh Uewise frorm the
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Saafucture o7 Publor in the dWater of Recorvoirs, Vaisman, i.letil, Gige

sanite 19/3%, 4, 17-21 (in Russian).

Hygls 1@ Stanlurdication of the Compgn‘qnts of t‘.’ia_gg_e ‘.fi“al_t:_gf‘_}.’_x_‘qyj.gfuub}g'er

Production in ‘escrvoir “ater, Y. Valsgman, et al, Gig. Sanit. 1973, 2, 17«21,
Data are iven for Lie orrandieptic properties of varicus matericlc involved

in rubter uunuluclure along with their LD for mice, Tats, and rabbics,

.
For Captax, thiurur I, nitrocophenol and ;?\dutoluidine the concentritions
thith olicer o nusbor of physiolepical teste of toxicity are tabulated, It
is recomurnded that undissolved Captax, Altax, Thiuram D and Thiuvraa E be
abscat fron wuste waterz, and thot maximun concentratione in mg/l of other
rubnlancay Ve wo fellovnt  Sulphenamide BT 0,05; dye blue 3 10.0; Lrovn dye
C.%; tniousl Browu B3 0.9; nitrosophenol 0,015; indotoluidine 1,0.
(4in Russian)

Rewgval of  chad iiva 1,3, Putidiens-styrene and 1,3,buicdicuc-nitrile

Luele Waters and Regencration of Kekal, Garobov Iil, Mamedor
A.he Azerb.Khim,Zh, 1971, 5-6, 143=5. Industrial effluent containing AlCls

from one chedical o;cration is used to prevare the adsorbeant for purifying

Kekalecontiining waste tater from another operation, The effluent is treatud

with lame milk to reach pH of 11.5-12,0.,  Then a soluticn of ALCL, or Al (50U
2 -

)
4 2
is added and the mixture stirred for 10-15 ninutou. In order to increace the

floc size ond eottling rete, 4 ppn polyacryl amide is aleo added. The
alumogel foraed during a 1 hour decantation period adsorbs about 1o wt.%

of Nekal from wacte water. Nekal ca. easily be desorbed by saturatcd NaCl in
aqueous solution and reused, The gettled hydrated alumina can be trcated with
H?.soh containin; waste vater (from & hearby wood hydrolysis plant) and
recovered as nz(so“)j. {in Rucsian)

Biodearad_ﬁ»_l-e Enulsifier for Polychlompreng, N.L. Turner, German Offen,
2,210,957, 30Nov,1972. US Appl.1i4,226, 17:4ay,1971.

Duponol 80 (la octyl sulphate) 1s used ac a secondary enulsifior during
the emulcion polynerisation of chloroprons with disproportionated rosin as
the emulsifier, Duponol 80 18 bicdegradable and the emulsifier solutions
ssparated from coagulate polychloroprene can be discarded w.thout removing
the enulsifier, (in Gorman)
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A_System urd Methads Analynis of tne Reuse of Congumcr Rubber.

Coods, 1971

Report for Rubber Minufactura'sAss., New York, by Rey F. Weston Inc,

A computer analysis for the most economic distritution for ty re
recovery and processing in the United States. Destructive distillation
most favoured at 7 centres, fish recefs at 3 locations.

Asphalt additive and carbon black generally less cconomic alternitives.

Biggest opevating cost is granulation,

Rubber Rcouse and Solid Waste Management, Purl 1.U.3. Fnve Protect,
Agency, 1971, This report was prepared by R.J, Pettigrew and F.H.
Roninger of Uniroyal Chemical relating to conditions in 1968,

120 pages of which 38 represent a bibliogrmaphy of reclaim publicitions
and chemicals used in the industry. It is a thorough review of Lhe U,S,
industry at that time bul makes little refercnce to the envirommental
problems ihat may occur or be solved if the recommendationzs are

implemented.

Disporal of Wasten in the Rubber Industry, J.R, Scott, Chemimtry
and Indastry, 1956, p. 31-33,
An excallent roview of the problem and possible solutions which

demonstrates how little real progress has rccently been made,

Problems in Waste Rubber Disposal. W. Hofmann, Paper 26, Zcology
Symposium, Am, Chem. Soc,,Division .f Rubber Chemiztry, Toronto,
1974. Reviews possible uses with particular reference to worn

tyres and refers to systematic studies in W, Geyrwmany including

" the burninz of worn tyres and the leachirg of chemicals from dumped
tyrce. In Germiny, 5K largesadetips for domestic refuse are planned,
these will accept sliced tyres which will not exceed 1.2% the volume
of the total waste. However, 15-20 specinl iyre tipping croundas

are also proposed but diposal cost will be higher even if there

ware a3 oy o 90 surh giteqa, Rueevelinz is convidercd in wora

detail., 230 pulilications are cited.
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Used Tvre Dioene) ip Britaine, Jo Broiherton and K. Roberts,

Roy.l Institvic of Public Administwation CL77 September 1973,

The peverity of ihis problem varies {ron region to regicn and
is principally due to lack of tipping sitess Reecycling has
not been fully cvelualed and U.K, reclaim industry is in

crisio througn lack of capitil invesiment,

Serup Mires av Aridificial Rucls, ReBe Slone, C€o€, Tuchinan,

Fote Steimle Jr., U5, Environmental Proiection Ageucy, 1974.

The ciwdy chows thnd fich reefs can be constracted at moderate
cont, probably bclow that of other meihods of disposal in some
arcas, Detailed studies were made on 6 of the 114 artificial
reefa on the U.S3, Fast Cozst but informition was obtained on 20,
Preliminary findings indicate improved fishing and usefulness

where dredging bas damged the sca bolioms 16 references are given,

Tire Roefs Seowm Wew Fiching Grounds, Anen, Chemical Week, 1974
(March 20), 31~32, Success story of arlificial recf.

Scrap rubber dipo:al problems, Paimgren Bans,(Trelleboys Cummifab,AB)
SGF {ivers Gumritek Toeren) Publ, 1972 No. 39 ITI, 23pp. (Swedich)

A revicw with 36 praferences.

Recycling scrup tires. Ganslandt, B, SOF Publ. 1972 No. 39, 1V,

19 pp. (Swedish) Pycprocessing ofuerp rubber will grow in

imporiance as the price of crude oil rises, The disadvantages of re~
using rubber from tires (i.e. low strength, poor appearence, restricted
choice of colours, will eventunlly be oviweiphed by the accumnulation

of used tires and related problems (no refersnces).

Incroase dn the fortility of noils and their erxesion resistance
(}‘j}_{{ﬂ'_‘i.ﬁ-; free prlvaosin encditioner vse) JRevat 1.7, Faminov 1,4,
Faslenkovu Gole  Piaste Lanay L)72 (W0), G4=6e  Rubber bat.dieone
styrenc, S5K350 (0.2 - 0,3 solution, 75-%00 kg polymsr/ni) anl oUssn v

mixiaran with vazeline 0il eruleiona forad around snil arerosates
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an elaniic, stable and long las{ing filmincreasingthe roil agsrosutes
water slability, soil water permcability and resistance of soils to
erosion at wind speeds 20 « 27 m/m, Other soil propertics and

soil fertility werc also improved (In Russian)

Rubber recovery fiom serap rubber, Kohler, RoHe (Union Carbide)
Fr 2107597, 9 June 1972, U.S. Pet. Appl. 71,896, 14 Sepicmber 1970,
Rubber degradation, air pollution and recovered particle cize were

reduced by cooling the scrap rubber with liquid nitrosen at -19'l°

then pulverising the cooled material and nechanically semating
rubber from fibres and metallic pastules, Thus rubber scrap grouw)
at ~196° give Particis 0,045 — 0,297 mn diam. comparcd with 0. 149-
0.297 mn if processed at room temperaturc,
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QCTUPLTIONAT, (IEALTH HAZARDS

kubber Vorkers Study: Mortality and forbidity Approaches (Pt. II),
YW.Purgess, Induntry ond Tropical Health:VIII, Industrial Council for Tropical
Health, Foston, Hacs. 1974.

This dwxribves the initiation of health and environmental surveys at 13 plants
belongcing to 2 mojor U,S. rubber cempanies, which form part of the Joint

Occuvationa) Vealth Programme set up Py industry managenents and unions.

Ar Tpideniolorical Study of lortality within a Cohort of Rulber Workers,
1504=22, A.JMichael, R.Spirtas, L.L.Kupper, Paper for Azer. Indust, Hygi-ne
Conf., liani, 1974.

The introduction provides an excellcent historical review of deaths and
1llnces due to occupaticnal exposurec in the inductry, The remzainder covers
the first phase of gtudlies of about 6700 male rubber workers in a major tire
plant, Overall death rates wore slightly lower than for the corresponding
age group of all U.S, males, However, for some gpecific causes of death
the rates were significantly higher- these included cancer of tho stomach,
prostate and blood & lymph forming systoms; for the 40-49 age group, ischemic
heart digease and diabetes mellitus were also elevated, 1In 5 other plants,
lung, blacdder and central nervous svstem cancers vere also raiscd. In the

next phase individual groups of workers will be studied,

A _Survey of Occupaticnd] Cancer in the Rubber and Cablemaking Indugtries,
Resultls from a 5 Year Analysis, 1967-71, A.J.Fox, D.C.Lindars and R,Owen,
Brit.J.Indust, Hed, 1974, 3}, 140-151

Rocords of about 41000 workers were studied, This shows no excess risk of
bladder cancer among men entering the industry after '-ln’hthylanilo wae
withdrawn, Bronchial cancer is excessive in tyre manufacture, beltiag hose
rubber with asbestos, and fléoring industry (which also uses acdestos). In
the tyre inCustry (16000 men) the excess was is moulding, press, autoclave and

pan curenan, and in pact:aging and despatch- the latter may be influesced by
Job gelcction,

Environnental Health Control for the Rubber Industry, ¥.E.NcCormick, Rubb.Chea,

Technol ,Pt.l «1971,44,12-33 and Pt, 11 ~1972,4%,627-637.
This 1c 8 gtandard refirence to chemical hazarde in nanufacture and processing

oL rudber =iich 4r inpossivle to sunsarisc, More than 150 references are givesn,
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Exposure to Chemical Agents in the Rubder Industry, N.H.FKoweir, A,A, Ela
Dakhakhny and H,A, Osman, J,Egyptian Pubd, Health, XLVIJ, 1972, 182.201,
After review of diseases in rubtder workers and toxieity of chemicale used,

thie paper describee environmental measurements st a nunber of processes. Although
incrcaged incidence of respiratory, gastrintestinal, skin and oye=digeases are
evident, these could not be related to the environsental Beasuresents of dust

and pases, The effects may be due to synerzism, but detailcd gtudies of
onvir@nmental factore are required,

Living with Carcinogens, N.G.Parkes, Rubder Industry, Feb.1974,21-23.

This presents a balance review of our carcinogenic enviromzent, discus.ing
in particular industrial use of §-naphthylamine, MOCA, and ethyleme thiorurea,
Ho stresaes the need to maintain an effective systems to monitor the prevalence
of disesses in the various occupational groups,

Rubber Allergies, W, Hofmamn, Tech., Notes for the Rubber Industry, No 46
(Date wnknown),
A very drief review of allergy -producing chenicals used in rubber,

Eete. A otandard work oa skin probless in imdustry (Occupational Diseases

of the Skin, L, Schwarts, L,Tulipen,D.J, Birminghas, Lea & Febigzer,Philadelphia,
1957) devotes one chapter of 20 pages to Dermatoses ip the Manufacture of
Rudber,

Two_Views on Waye fer Extrusion Plants to Implement their Health And

Safety Programwer -1, A Consulting Engineer’s Reconsendations, J.P, Jyer,
3PE Jourlll. 19?3' n. 27-51.

This includee cost estimates for providing veatilatioa and nroses control,

Bladder Cancer and Carcinogenic Inpurities in Rubber Additives, A.Munn,
Rudber Iadustry, Fed.1974, 19-20,

This reviev of the largely fortuitioue discovery of indutrial bladder
¢ancer in the rubber industry, aad sudbsequent c¢vents in the UX makes interestirg
reading, The quostion of "gafe” products and exposure levele is fully

discussed, and the effects of legialative decisions on conpen.atdle dicease are
reviewed

what's lcw froa O:SNA 2 Keep an Tye¢ on +10SH, ReR. luebride, occrn
Plastics International, June 1973, 55-57,
A short review of recent developeents 1in safety amd industrial toxiecolory
vhich s relevant to tie rudbor industry, Taocluduc a status report on thLe
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alleimport.uni USHA (Occupation:) Safety and Health Act) astandards for

chemicals uczed in the rubber and plastics industry,

Blndder Tuiur: and Occuprtion: A Coromer's Notification Scheme, CehlVeys,
Brit,J, Indust, Hed, 1974, 31, €5-71.

Avoul 4000 dontlis in Englend snd Wales in 1971 were due to bladder
cancor, This reporis a local scheme for invectigating all reported caces,
which slowoed about 20% of caces had possible occupational exposure to a
earcinoscn, but in only 1/3rd of thece could direct evidence de obtained.

0f 105 male notiJjications, 11 vere rubber vorker:, wund 1 a cable worker,

Two umeful inductrial choeklicts for oecupational exposure to earcinogens

are included gnd 47 referancec,

Epideniological Concidorations of Cancer of the Galldladder, Bile Ducts,
and Salivary Glands in the hubber Indugtry, T.F. Mancuso and H,J.Ereanan,
Jo. Occup, Mod, 1970, 12, 333.

Frou two indepcndent prospective cohort studies and six retrospective

studtes it appears that speeific chemicnly couse these relatively rere caneors,
Stmiler cffects have boem observed in animal experiaments,

J.M.J. Estevez, Plast., Polymers 32, 23542, 1969 .

A{n__r:;ir}gv_siqlm;igg}._'Approach___to the Rubber Industry. A Study Taced on

Deportrental Expericrce, T.F.Mancuso, A.Clocco, h A.A, El-Attar, J.0ccup.
Mede, 10, 215=232, 1968,

The Toxicity of Iuhber Additives, Findings from a Survey of 140 Plantg
.‘H’.l'ffi?' o€, Pourne, H,T. Yee, & §, Seferian, Arch, Environ.Health, 18, 700-5,
1968,

A dcaeription of the types of rubber additives, and the procecs involving
their application 4i 140 Chio frbricated rubLer producte plants, ic given,
The nost frequently used additives found in the survey are licted, The toxicity
and carcinogentc activity of theso additives, maimly bosed upon u study of the
literature, is reviewed,

Rubbor Depititis ~in Inverti ation of 106 Casea of uoninet Divintitic

Couged by Rubber, H.'.H.Wiltom, Brit. J, beruatol., §1, 175179, 1969,
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Fczewa Keponrds in Working with Rubber and Plastiem, (FEkeemriskor vid

ek e -

arbeteon ned pumd ock plust), S.Fregert, SWkierhotaskonferensen 4 Maln8, Varen
1967, Skanuic. Comentakiiebolaget, Coutraln SHHkerhetst Jénsten, Malm$, Sweden,
Papcr proscented to the occupationnl vafety and hoalth conferonce orgaulsed
by SkMnucka Cenment A5L, dalm¥, Followving dofinitions of toric and ellergie eczona,
the suthor djscusses hazards whieh rubber and iis conutitucnte present to the
gkin, not only in tho production of rubber, but algo in the m.ny workplauces
(rubber rloves, cables, hoses, paching, ete), Additives, such as entinony
oxide, which ceuse eczcna, are present in plastics; thiuram sulphides
( vulcanisation acecelerstors) ere al .o used as pesticid~s and may be prescnt
in cutting oile, As semi-products, phenol forunaldehiyde resing may cauge
&llergies, but ecuera occurs most frouquently in connection with epory reoingg
PVC, PVA and alkyd resins present further hozarde (paint additives),
Recomnendution are made for avolding contact allergies and eczema, A report

of the suboegucent discussion 1s included, ( in Swedish 7)

- ————

Loather Subititutes (Rubber) for Snoe Soles. N.N.Krasnoshchekov, 5b Lauchn,

Rabot Inet.Okhrany lruda, Vsee.Tsentr.Sov.Profsoyuzov, 1962,4,68+74,
Chom Abotr,G1,3608a, 1964,

In the air of working areas in preparatory shopa of bluck rubler
production, 61-400 mc/a} carbon black is present during the weighing out,
and 95-127 rag/mj during the charging of the rubber mixers. Large carbon
black particles (6.6-19‘;6'»50;:). containing a noticeable amount of carcinogenie
Js4=bensopyrone, can cause cancers, In the prcparatory shops for colourcd
rubber production in duct tests, 45-51% 5102 was discloged, which preconts the
danger of silicosis. In the rolling sections, the air environment was
contaminated with hydrocarbons in concecutrations of 0.6=2,3% mr/1 in black
rubber production, &nd 0,12-0.29 mg/l in coloured.

Acrylonityrile fubbers. G.P,Babznov, Gig, Truds i Prof. 2ib01 41960, 4,7
{in Rusetian, English Abstract)

Toxicolory of Plastics ord Jubver « Plagtor:rs end Monomerg, KW, ilion

Vels Meforaiek, lnuiute jlede 1904, o5, 479.

Nedica) Prollens in Ludbter Inductries, 8.V, Lhatt, Proc.Soe, for Stidy

Indusnt, GGy 101, 1905, TUILGNyned9Dh, 25,3577,




Adjuvants in the Hounufacturc of ltubber as Producera of liczeus, W,F.lerrann,

K.N,S¢hultz, Dermatologica 120, 127, 1960, J.0ccup, Hed.2, 561, 1960

Allergy 3u the kubber Tndustry, R H.Wilsor, E.H.Planck & W,EicCoralek,
Incust, Hed, & Surg. 29, 209, 1959.

Toxicolo;leol Chovocterinticn of New Lutber Mixture Incredients,  R.S.
Vorob'yeva, lN.Elieacntscva. Translatlon JIRkS330,850 from Cig,Truda Prof,.Zabol.
ﬁ, 7. 39. 19(;“- FO(‘d & cof)met. Texicold 2' 269' 196?.

Compurative Toxicity c¢f liew Vulcaniging Agents, T.A.Kozlova et al, Gig.Sanit,
27y 106-7, 1972, (In kuecian)

lygicnic Vorking Conditions in the Procuction of Polysiloxane Rubbers,
G.Rozina, Yu Kremnior;, Mater, 1971, 273-6,
HC1l and Si compounds are emitied during polysiloxane rubdber manufacture

from tie,51C1,. Contrul wetlods aro discussod, (1n Russian)
-

Qccupationnl Deruatoses of Workurs Engaged in Butadicnc-uethylstyrine
Rubber Prodvciion, I.M.Mirsoyan, Gig.Truda Prof, Zabol, 1972, 11,38-40,

Tho main factor is sensitisation by chemicals used ocuch as -mothylotyrene,
tert-doducyl mercaptan, Neozone D, pyridine, hydrocarton mixtureg, aldehydic
fraction, hydroxylamnine, latex and oven finished rubber, by their fat-dapriving
or alkalising action., The prophylexis of oceupational skin disesses include
vanitary-technical and sanitary-hyglene measurce as well as irdividual protect-
ton, (1a Rigsian)

Biopotenti 1g of Skin of Percons working in an_At.osphere of iydroecarbons,
M.D,Glikghiein, V,G.Knabengof, Tr.azerbd Nauch-Issled Inst.Gig.Truda Frof.
Zadol., 1971,7, 61-%,

The elecirocutancous bivpotentials of workers producing butyl rudbbor was
detsrained and rolatcd to the effoct of iteCl, icopr+ne,and isobutylene, An
asynaetry of cutancous biopotenticls appeered after scveral obeervations and
kad wo deternining role in evaluating the physioclogical reuction activity of
tho workers, The Liopotontial level of workors employed in chenically noxious
atnospheres dccre.sed grudually with increaning years of sgervice, (in Ruzcian),

Euphorbis Royleans Latex Koratitis, Sofat et o), Am. J, OptlLalwol, 1972,




The Effect of Ethyl Renzene on the Upper Respiratory Tract and Protoctive
Yeasurog for Workerc, L.V.Anokhin, et al, Zh.Ushn,Nos.Gorl.Bolezn, 1970, X0,
9. (in Russian),

Bffects of Various Types of Rubber on Food Products snd Extrocts from thece
Rubbers on the Body, Kravchenko, Vrach Delo, 1972, 2 130=3, (is Russiun)

Characteristics of Voerk Conditions and lealth Status of Autoumobile _T_zfg
Vuleanicers, Shirokov, Gig.Trwda,Prof.%sbol, 1972, 16y 16-19. (in Russian)

Toxicological Characterictics of Xanthanic Nydrosen - a New Rubber
Release Agent, V.A, Volodchenko, Gig. Sanit, 28y 105=6, 1971 (4in kKueeian)

Carcinogenic Properties of Certain Rubber Additives E.,Boyland et al,
m“mm—“,
Euro, J. cu“,. 1968. h.z”‘g

Bladder Carcinoma in Rubber Workers,A.C.Guirs, d.Urol, 1971, 106, S5u48-52,

Incidence of Chroniec Broachitis in the Rubber Industry, V,.Schunk, %.Gesants
Kyg.,1971, A7, 853-6. {(in German)

Hygienic Evaluation of Yarious Saaples of Reline, A,N,Bokov, Oig. Sanit,
1971, 36, 2-5 (in Russian)

Allergy to Rubber Accelerators, B.Rudzki et al, Pol.Tyg. Lek.,197? » 28,
1546-8. (i Polish)

.t !ﬂs"ib v.;. '11‘“'5 " ‘1. Gu. m‘l mr.“‘l..l”}. u.hl-k’.
(in Russian)

Technical Progrese and leans of Inprovon~nt of Labour Conditioms im the

Predectiocn of Rubber Articles, Bagdimov, Gig. Samit., 1973, 38,25-29.
(1a Ruesian)

Danares for Rutlber “orkers, Cditorial, Brit, MNed, J.,1971,2, 4123,

Aromatic Anine NANOO (IPPD; (N-phenyl-¥ isopropyl-parsphemylene diamine)

Ite importance in sllorgy to tyre rubber, P.Buber, Arch,Mal.Prof.,1971, 32,

308-312, (in Freonmch)
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Experience in the Stu’y of Vorkine Cond}tiong and Heslth of Adolescents

—— ——

Working at the Occuputionnl Pechniczl Schuols of the Rubber Shoe Industry,

Petrunicheva, Gig. Sznit,,19v0, 35, 95-6, (in Rugsian)

Iﬁg@)_p_-;i_cﬁgggi:np_(zglj_n_.‘irvxc)\.infi_gg_zgfgtgxg:__::n the Tsovprene Pubber Indtig.}_ry,

S.APigolev, Gige. Truda Prof. Zabol., 1971,15, 49-%0. (in Russian)

Hygiend & Sirnificance of Sone ifeasures Aimed for ihe Inprovenment of

Technology of the SKiS Rutber Product_;j._q_t_x., N.K. Dvorianinova et al, Gig,

Truda Prof, %abol,,1972, 16, 335, (in Russian)

Occupalinned Dermoieses dn Werkors Bneaged in_the Production of

—-—— . -

Divviny methyl styrene Tubber, L.N.iirzoiaen, Gig.Truda Prof, Zabol,, 1972,
16, 38«40, (in kussian)

The State of the Geqitals of \'ig_x_'_k_gss in Tyre and Asbestos Factorigg,
E.A. Lebedeva, Akush Cinekol (Morki), 1971, 47, -74-5 (in Russian)

Effect of Chemical Substances Isolated from Inoprenc Rubber SXI-3,

Pestova et al, Vrach Delo,,1973, 4, 1357, (in kussian)

Fxperincntal Study of the Allerrenic Properties of bigfuralidene haramethyl- .
enedianine Adminictered vi- ‘arious Reutes, A,D. Chernousov, Gig Sanit,1972,

22 3u=7. (in Rusuiun, English abstract)

funetionnl Stnter of the Fldneys in Vovkers Engeged inm tho Production

of Divinylalphonetlylet-ronc Rubber, Yonstantinovskaia, Gig. Truda.Prof, Zabdol.,

1970, 14, 10-12, (in Puesian)

The Fffect of Sulphuric Acid and “thyl Alcohol on the Eye in Butyl Rubber

Production and etrodn af Prevention, Sh,7u,Tenail Zade, et al, Oftalmol.Zh,.,
1970, 25, 5846, ' (in kussian)

Occq.gg_t_i_o__n:'l Disecases of the S}:H in Vvorkers Enzaged in the Produc;_igg

of Iscprens Rutbar, IL,A, Picolev, Vesiri, Derrmatol,.Vererol,., 1971, b5,€4-5

(in kvssian)

Lontact Fc:ioza Caused by Fluid Polysulphide Rubber Latox, V.ilegler et al,

DtueheCerurdhaite,» 200 270 uangag,
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