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ompounding Materials Used in

(VI

the Rubber Industry

Pat( 11--Dry Inoiganic Substances; Gums, Oils, Resinous Marerialy Lot

Industrial Safety Scrics No. RU-3

Published by the National Safety Coundil

1 This pamphiet s the second
mgseries ol two on “Compoundimg
Vatetials Used in the Rubber Indus-
1y " he fist pamphlet, No RU-T,
1~ contined (o the classification ot or-
sante accelertors, anti-onddants and
div organie compounds,  This pam-
phivt s conliged to the following
thiee groups of compounding mate-
tHdls

[y maneanse subistianees

Uit onls nuterids and

T~ s
WAk~

Prquids and gases

Y An antewmpt has heen made to

it heremn alphabetically, in the three
above wroups, practically all of the
tetal compoundhing muredients used
mthe manuiacture ot rubber which
ate not wnered e Pamphlet No,
RU-T 1 ~howdd be realized, how-
cver, that nes compounding ingredi-
et~ ate constantly bemny developed
and e osome cases new and unusual
anes ate being made of the present
netedients, A il description of
cach compuunding ingredient s give
e, tosether with it use in the rub-
Do sy, its relative health has-
e and tecommendattions for s
ate handhing from a health view-
et Many ol the solvents ved i
cotapounding rubber wre anunable,
cortamn ol the diy substances used
ce ent a dust esplosion hagard, and
the e ol vanous mls involves the
e of spontaneous igmoion, How-
the tne hazards of the <ub-
<o hsted are not discusserd in de-
A ws those hazards are fully cov-
cred n ather pubhications

tvel

cCapyright, 1938 Natonod Saf oty Connadd, o

and Waxes; Liguids and Gases

20 North Wacker Duive, Chicago

Thiy pamiphlet iy a compilation of ex-
perience in acadene preventon. 1 should
nnt be assumed, however, that it indudes
every aceptable procedure in the hield
wovercd, Tomust not be confused with
federd], stae or invgance requirements,
or with Ametican Standard safety cedes,

Dy Inorganic Compounds

3 Most of the compounds m s
goup are ol a ~oft mineral powder
npe, of a paticle size less than iwo
hundred medh, many of Jess than
three hundred mesh, or finer  lew
ol them contam hard or abrasive par-
ticles such as silica or corundunm.
Only o few are tome, On the whole
they are comparatively free  trom
health hazards, However, they wie
all more or less dusty when handled
carclessly, and the ordinary dust haz-
ard s alwavs present Good stonage
Dins, convevors, hooded nutls, and
efficient exhaust systems will veadily
climinate the dust hazards and in
Most cdses prevent harm from the
tende or silica beating compounds,
(See alwo Natimal Nafety Coundil
Health Practices Pamphler Noo 4,
“Dos” and San Pradtices fame
phleis No o 32, Eahaust Hvatems,”
and No o od, “Respiratory Protective
Equipment )

4 There are several compounds,
however, that <hould receive spedial
consideration, such as lead or silica-
beating  compounds  These a0
designated in the tollowmyg bt ot
materials.

HEvightseosoraood

Aluminum Flake

50000 fine cream-coloned powder,
consisting primandy of alwiniun. <
cate, used as a Qller in rabber o
is non-gritty and non-toac but rathe
dusty in handling,

Ammonium Carbonate

o\ white wrystaling o humpy
powder having a pungent odor of am
monia 1 readily decomposes am
wive- oft an anitating vae. durin
miving

"
i
teic weed in G onge ranbims
T e shighndy tovg, but the e -~ it
heatth hacard as dv is
the rubber industey

' 1
Labnadoyg 10

Antimony Sulphides

7. There are two types die voia
en and the red antimeny sulpiide
wett for coloting rebber  arucles
Nome pgrades contain a conmderahie
percentage of free sulphwe and
cium sulphate. they ae <hichiiy
tinde, drritating ta the, skin and .,
mucous membranes Carert! handhing
is required (See also Industiad Data
Shect D-Chem, 220 *\ntimonm
Hs Compounds ')

Al

Ashestine

S N fibrous vanety of magnessa
ahicate wed o cubboe as a0 ndie
CsPCCtily o packangs ang ashets
i white powda, non-gritty w
not-onic, o srowdd be boone an
nund, however, thai many ol e
<sheares, when not pure, hay ot
taces 0, silicd and du
ket down,

Soted e

fooncd 60N




BRI
‘v pmrous masnesium silicate
uscrl 1 mans types of rubber goads,
espediathy of the packing and gasket
fvoe o nnd where the rubber must
wond considerable heat, T may
Do atencd omany lengths of fiber,
coaare ik ong to almost @ powe
e and s asualty griish white in

warince o Suitable exhaust sy
s o respiratony protective equip-
mont e waaally needed to prevent
Jdoinhadation of dust by the workers

Horiam Dust
oo

widnlygre

tade name for harium

Haeram Sulphate
"1\ heavy white powder used
s romtarene rubber and also as a
Her 1t inepluble in most sol-
1t non-ahsothable and non-
s There is no hazard in bandling,
Cecrom that of cust,

UL ARN

Huvtes

Copvpercial name for natural
deanst ac i sulphate,

Poolton White

' v ade pame for ithopone,

Hentonite

T Neetanite 1~ oa fine colloidal

voehaned om natural deposits.
Pooronsises of e e avish-white
cadler, smifir nomey character-
Beatonite, how.
e pecalaar property of
noadh Brodirohvame when brought ine
coontaet with water and swelling
Cvterm g owellvdike otracture Small
srounis cetse a0 breendous thicke
water solutions,  On ac-
et ol these praperties it is used
o~ o thickening agent and <ahilizer
wowater dispersions of rubbers Be-
“~activity and absorptive
vroperties when hrought into (on-
wiowith water, care ~hould be taken
A ovrevent inhalation or swallowing
MR YIING

S o other el

O SN

e

sy g

Rlne Ving

T\ trade neme Jor precipitated
1

[ERRRSEEE L UREH N TIN
Wae fead

i v ctavish hluc powder need
o mle aceelerator and for com-

v mosture ol active lead
coanmontuis, and very fonc, (See lead

ENITTITI T

comvyda

Cadmium Ycllow

17, .\ fine light-yellow powder of
cadmium sulphide, used for coloring
rubber. It is slichtly toxie, Mt can
ciuse irritation  of  mucous  mem-
hranes and also pastritis, Careful
handting i< required, hands must he
kept clean and dust at o minimum
in the workplace.

Calcined Magnesia

18, (See magnesiom oxide.)

Calcium Chloride

19, White to brownish deliques-
cent crystals or lumps which are ens-
iy soluble in water  This material
v not added to the vubber, but s
dissolved in water and used as i hath
for vulcanizing rubber articles, It
is irritating Lo the <kin bhut non-toxic

Carbon Bladck

20 An exceedingly  fine  dusty
black powder. It ix used in quan-
tities Tor tires and wany lines of
rubber goods as a reinforcing ingredi-
ent. The duet is difficult to cope
with but is non-toxic.

Carbonate of Ammonia

21 (See ammnonium carhonate )

Carbonate of Magncsia
22, (See mapgnesivm carbonate.)

Caustic Soda

22 Sume as codium hydrovide Tt
i« a white moisture-ahsorbent sub-
stance, usually in the form of sticks,
flakes or tumps, and casily soluble
in water, Tt ix used as a bath or
wash for rubher articles to cleanse,
remove Dloom, and gmease, 1t is very
caustic, dicintegrates organic tissue,
and should be handled with pgreat
care to Reep it from contact with the
skin and cyes.  (See also National
Safety Council Safe Practices Pam-
phlet Na. 28, “Neids andd Caueties,”
and Indlustrial Data Sheet D-Chem,
2, “Handing Caustic Soda.”)
Chalk

24, (See whiting.)
China Clays

25, (Sec clay~.)
Chrome Green

26, A green mineral powder used
for coloting vubber, The most <atis-
factory green for vubber work i (he
ovide OO0 whidh v inert and non

INDUSTRIAL SAFETY SERIES NO. RU-3

toxic. There are, however, so-called
“chrome greens,” which are not pure
chromium oxide but are miatures of
blue and yellow piaments made up
of compounds other than chromium,
Such pigments might have tovic prop-
erties, especially if they contain fead
<afts, Such preens are wsually un-
sabisfactory for heat valcanization of
tubber, since they lose (heir color
under high temperatures,  Neverthe-
less, the purity of chrome green
should he determined betore giving
it clean “bDill of heaith.”

Chrome Yellow

27, A deep-yeltow powder used
for coloring rubber. This is a chio-
mate of lead, although there are abo
chromates of zinc and hariun,,  The
fead «alt is the one ucually used for
rubber and is quite tosic because ot
the lead it contains. It should be
handled with the same precautions
as olher lead compounds,  (See lead
compuinds )

Clays

28, There are innumerable clays,
varying in colors and ranging from
white to black.  Those used fur rub
ber  compounding are usually the
white variely, ranging from white 1o
cream or buff  Most of the clay-
are fine smooth  powders, \'zlryh'm
greatly in both chemical and physical
properties. They are of natural origin
and (‘hcmi('uny a hydrous aluminum
silicate, Vhey are used as Gillers and
for reinforeing. The clays are usual-
ly non-gritty and non-toxic. .\ swit-
able exhaust syatem or respirator i
usually required o protect the res-
pitatory organs,

Crimson Aminmny

29, Another mime for red anti-
mony sulphide,

Diatomaceous Earth (Celite)

30, A soft earthy rock composed
of the siliceous skeletans of small
aquatic plants called  diatoms 1t
grinds (o a fine powder, extremely
light and Quffy, used for filler in
rubber compounds Tt i non-tonic,
bhut care should De taken to keep
down excessive dust, A svitable -
hatust system or respirater may e
needed,

l'muy

3TN fine abrasive powder used
with rubber for making crasers and
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CONPOUNDING

pry wheels Basaally, o ds an

s oxude 10 s non-tovic but
shatp awd dangerous 1o anhale,  In
- use the <ame precautions as for
shice are required. (\Nso o called
corundiin, g

Fossil Flour

32 (See diatomaceous carth )

Frendh Chalk

33 thee tade)
Tuller’s Farth

3\ clay relatively high in mag-
nesia, Lo used as a filler inorubber
soodds and i non-gritty and non-tovic.
(See dbso clays,)

Golday Anumony

39 (Nee antimuny sulphides.)

Graphue

3 A wayish-black soft greasy
powder, Used {or lubricating rubber
wonlds and s o Githng material for
such compomds s gaskets, pack-
1t~ an impute fam of
nabive carbon and s atbso produced
attically, TE s non-tovie, but ves-
pradatary protection s wsually neces-
Sty oH s use,

s, el

Ground Glass

3\ fine powdered glass used
torcompoundmy rubber to make
vrasets and other rubber  abrasive
utenstls “The same precautions should
b observed as tor wlica 1t s non-
tanic Bt ~should not be handled with
hare hands becatse o may  cause
minute <k Lacerations that may be-
come nfedted

Gy pyirm

3V pravish-white powder ued
for compouneding tubber, 1t conssts
of a pulverized natual hydious cal-
cium sulphate IS non-gnity and
non-tonic, but 1espitatory protection
IS BECe-Sary in its use,

Hard Rubber Dust

390\ e wound hard  rubber,
wravish to black in color, very hight
and Qully, and icks (o whatever it
touches Ovdinaily it conssts o (-
voof vulcamzed hard rubber, which
i~ ubber and sulphur, hut it may
also tontan other mineral o1 organic
~thstances wsed in compounding rub-
Lot Dast shoubd be hept down, but
the material i nol toaic. Fincly

ground tubher dist ts esplosive when
mined with air
Heavy Magnesia

40 Heavy calomed magnesia, or
nagnesium ovide,  (See magnesium
oviele,)
Iy po

41 Lead hypo-sulphite, (See lead
compounis,)
lrun Oaide

42, “The wed ovide of irun,
red onide.)

(See

Intusorial Larth
43, (See diatomaceous earth.)

Kaolin

Ho N white chine clay.
clays.)

(See

Kioselguhr
45, (See diatomaccous canth,)

Light Magnesia Oxide

46, The light calcined magnestum

onde,  (See nragnesium onide )
Nofee Magnesum cubonate i

aften spoken of mconectly as heht
magnesid.

Lamp Black

47. .\ hlack carhon pigment ob-
tained by buning oy and wly 1esi-
dues  Cimbon blaek w0 often mis-
called “lamp-black.” W< daracter-
lics are sinular to carbon black (<ee
carbon bluck) 1t i not wsed to any
great extenl,  His not tonic

Lead Compounds,

48, Before the advent ol orrann
accclerators, the fead compounds were
the most widely used accelonators ol
vulcimization.  Some e~ used
in lavge quantities  The usual lead
compounds used W rubber compound-
ing are: Blue lcad, lead thiosalphate,
hyposuiphite or hypo, lead oleate,
lead onide or hitharge, sublumed white
fead, and haae white lead  Rlue
lead, lead thiosulphate, and hypo are
no lung(-r weed to ANy wreat extent
There are active compuunds of Jead
which react eaddy with <ulphn gt
vulcanizing temperaiues {o speed up
vuleanization  They ate muone o Toss
active compoumulds and are readihy as-
anlated of taken it the <tem,
cither thiough breathing o thiough
food comtaminated by contact with
dirty hands or clothing

MATERINLS AN THE RUBBER INDUN .

49 Lead olcate is <l usad o
con~iderable extent both as 1w ac
celerator and  dor estruded  and
moulded goods 1t @ives 2 good fin
whoand eliminates bloom 1 certam
tapes of stocks It is an active poi-
sonand <howld be treated with caie
TS a soft, wany ybstance, and <o
there is no danger o1 dut, the 1eal
danger being fiom <tching 1o hands
and clothing 1t can be handled with
saicty 10 cleanhiness w caretully ob-
~ctved,

S0 Laad ovude m litliarge s prob
ubly the most extensively userl feadd
compound and the one most o
feared. Teds an orange-1o-hrown-
colored ponder  The duyst 1~ vy
fine, but heing heavy, setthes gruehiy
Thooo andling this material <hould
weir “<nitable resprratory protectine
equipment 1f there v the <hulites
danger of inhaling any dust o el
ting dust in the mouth v ~abng
iv dangeious 1o handle tobacen, gum,
frart o any food untib after the hads
and face have  been thorougah
washed  Mivng s should e
haoded and every precantion tahen
e keep down dust Tead ode 1.
tonic, but thete is no neerd to onbo o
bere on lead poisonag Lithars can
be sately handled af reasonable ¢ o
s enetersed iy s e The worker
shauld be instrucied as 6 1ts sennons
tonie properfies, and pomns <hoaly e
tahen to show ham how w handle it
sitlely.

SU - Sublomed solute fead is Naroely
lead sulphate with about 13 et v
ol active lead oxide yuesent It s
the frec fead onide which - the acting
accelerating anpredient and b the
real tonic substance. While much
less tondc than the litherge, i Juarad
be handled with the same care a~ the
latter b tance

320 Busic wehite lead s a0 owhnte
powder concivtmg of 3 hadc (o
bonate of fcad [t 1~ not e nov
to any great extent for rulidnr com
poundmg, hut e o vory wtne dn
tonie substance and 1t used ~houlid |
handled with as much Goie as It b

35 A perons uang el o
poands 1o any extent <houald ini
themselves on the sy nntoms ot
ooy, s Goatment and o
Unce of ttonble nom e ~ome
Ao National Sarety Counat 1
IMtactices Pumphler No 3, L
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Lane

S4\ fine diy white powder used
entensively in rubber compuunding as
4 secmdary accelerator and drying
mgredient  This compound is the
w-talled hvdrated calcium: oxide or
dahed lime. s slightly caustic
and irritatmg to mucous membranes,
and suitable protection against its
caushie action ds required.  (See In-
dustiat Data Sheet D-Chem, 19,
“fLime,” for details.)

Lithai ge

35 Lead oxide.
puunds.}

(See lead com-

Lithopone

56 .\ line white powder congist-
ing of barium  sulphate and  zinc
ulphide of high coloring power. It
v o widely used pigment for pro-
ducmy white rubber poods.  Being
rather inert, there is no hazard con-
nected with its use other than the
seneral dust hazard,  The zine pres-
ent i the material might be dis-
wlved i1 considerable quantities aof
dust were taken into the system, but
sme i such small guantities would
not be considered as a tonic mate-
tial

Magnesium Carbonate

57. Also called magnesia carbo-
nate and light carbonate.  This is a
My white powder; nest to carbon
black it is one of the hghtest powders
uwed, and it therelure causes consid-
erable dust. It is very soluble if
1aken internally, but it has no poi-
wonous effects, 1t i~ an ingredient
otfen wsed for baby and totlet pow-
ders and also used o many medical
preparations as an anti-acid and mild
lanatine.  There is no health hazard
connected with its use other than
that of dust,

Magnesium Oxide

S8 Ao catled nmaenesiz ovide
aned caloined magnest 1t is obtained
I heating the magnesium carbonate,
Pwo mades are uscd extensively in
the tubber industiy, one called heasy
Calvined magnesia and the other Tidt
calemed manesia  The heavy prod-
act 1 mote dense and slizhily datker
m color than the hght caleined ma-
renial Both are ueed ac auahary
aceelerators and to neatralize acid
reactions The percentage used is
relttively smiall i most cases, The

dust is slightly irritating to mucous
membranes but non-loxic.  Swuitable
respiratory protection i< required in
its use.

Magnesia Usta
§9. Same as magnesiunt ovide.
Mica

60. A form of aluminum silicate
which, when finely ground, is a «oft
glistening powder.  The flat particies
slide over each other, giving the slip-
pery properties noted in graphile.
The color runs from a cream white tu
gray. It s used for dusting 1aw
rubber to keep the stabs fiom stick-
ing together, also for dusting tinished
goods to give a smooth, glistening
finish. Mica is alro used in packings
and mechanical gouds as a liller where
woods are to resist heat and acid. The
material is non-toaic, and there i< no
hazard other than the dust hazard,
Cheap grades, however, may contain
traces ol sihica.  Suitable  re pira-
tory protection s necessary. Alica
in needle-like form is likely to be
more irritating to the <kin and nasal
passages than mica in plate form,

Oxide of Magnesia

o1, (See magnesium onide.)
Oxide of lron

62, (Sec red oxide.)
Parts White

63.  (Scc whiting.)
Plaster of Paris

64 (Sce gypsum.)
Plumbago

0S.  (Sce graphite.)
Pumice

66, A gayish powder consisting
of ground lava, Tt is a comples sili-
cate of aluminum, potassium and
wodium, Tt s used as a solt abrasive
for producing a smooth polished sar-
face on rubber poods wuch as me-
chanicals and tolls, Ao it is used as
a Nller i acid and heat-resisting rub-
her wouds, 1L AS non tonic, but care
<hould be exercised in keeping down
dust

Piussian Blue

07. There are a number of so-
called prussian blues avith varying
Jades and solubitities, all helonging
to the iton blues  They we ferto-
ferri-cyanide compuositions  and  are

non-tusic, Fhe blues uscd tor -
ber are the w-oluble type and i
pared (o with<tand the temperatures

of vuleanization. ‘They are osed in

compatatively small quantives, and

there i no health hazard connected
with their handiing, aside from that
of dust.

Red Oxide

68, N fine red plgment. very
dense and heavy, and consisting ot
the red onide of dron:; alvo called
iron red. TEs one o1 the most wide-
ly used red pigments for colonng rob-
Ber,  TL is non-toxic, and noy serious
health danecer is involved in it hdan
dling. Tewever, it i~ advisable to
keep dust down, as the ovide fhes
readily.

Red Ochre

69. A dull brownish-red powder
u-ed for colonng rubber goods. It
consists of a pround natural xmp'mv
formy ot iron oxide, mare gritty das i
rule than the regular red ovide It
i non-tonic, but it may contan silica,
and so care should be exercised in
keeping down dust,

Rotten Stone
70, (See wpoliy)

Sand
71, (Sece silicon diowde }

Selenium

72, Metallic selenium in the form
of a fine heavy grayish-black powder
i~ used to a limited extent o ~everal
branches of the rubber indusuy, no-
tably in the insulated wire industry
and wheie a very low percentage o
sulphur must be used
concerning it~ tosic  propeities IS
rather meagre 1L is claimed (9 he
non-toxic, and we have no records
to indicate that there are any health
hazatds in conuection with s ase
in the rubber industiy, Tt ad-
visable to proteet workers again Lin-
halation or swaliowing ol the dusl.

Intormation

Silica
73, (See siticon dionide )

Silicon Dioniuce

7 Ao callod sthea and quarts
wsind, et \ hard abiasive powder,
varying in partidle sice from a veuy
fme powder to hire sharp pacesies
kaown as ~<and - The color muy any
from abmost jare white to yeltey o



et of avish, This is the ma-
resial which has been so widely dis-
cuscdl ap cases of <licodis, Tt oc-
Cups s oan impurty in many dusts
and powders and i« usually present
i common road dust. In wuhber
compounding, its use is confined to
< special rubber articles as erasers
andabrasive wheels, .\ verv fine
arade s alvo used as a filler for cer-
tan tubber goods, Wherever it s
u~ed, the workers weighing and mix-
my <hould he protected by exhaust
susteris, o they shoukd wear suitable
rewpitatoty protective equipment,
There i~ an abundance of data avail-
able on Glicows which  ghould he
~tudied by anyone uang or contem-
platine use of silicon dionide. (Sce
alvo Nabonal Safety Council Tealth
Practices Pamphlet No. 20, “Sili-
cosing

State Flour

735\ fine bluish-gray powder
consisting of ground dlate, In compo-
<ition it i a sedimentary rock. It is
uwed as o cheap hiler and Jor cer-
tam heat-resisting and acid-esisting
rubber goods, Tt is non-toxic, but it
may contain silici, therefore precau-
nons should be taken Lo prevent in-
habition of the dust.

Soapstone

Tho (See tale)
Sulphur

77\ pute natunal deposit ground
to an exceedinghy Tine powder. It is
Hght vellow in color and i< the prin-
apal vudeanizing ingredient used in
rubber manufacture  With few ex-
ceptivns, all rubber goads are cured
o valcamzed with sulphur or with
<ulphwr compounds, Sulphur dust is
irntating to the eyes, respiratory or-
sans and skin, Gloves and  shirts
with deeves may be necessary to pro-
tect the hands and arms, Goggles
aned tespuitors showdd be used if
tere i~ much «ulphue dust, \de-
quate ventilation and exhaust eguip.
ment <hould be provided 10 keep the
dust at o minimum  There are sev-
eral vaneties of sulphut, <uch as fow-
e of sulphur and predpitated <ul-
ohu, but chemically they are the
wame as the natural product

lale
78\ fine white-to-pray powder
that teels extremely soft and peculiar-

Iy grea-y or soapy. s ueed throngh-
out the rubber mdustry as a luhi-
cant or dusting powder. N s a
hydrous magnesium silate, very in-
ett. It is non-tonie, and thete is no
health danger in its handling other
than that of dust.

Tellurium

79, Tellwium is used to a himited
extent as a4 vuleanizing agemt and
especially  where  very low-sulphuw
stocks are desived. M i o gravish-
blick amorphous powder.  Definite
records as to its toxicity arc laching,
hut some workers appear to he very
sensitive (o the ador given off when
they come into intimate conlact with
rubber stocke containing this chem-
jeal,  Aside from the disagreeable
odor, there appear to he no records
of cases where it has presented a
sevious health hazard when used in
rubber. Tt is advisable to protect
workers from ditect contict with the
material as much as possible

Titanium Diovxide

80. Titanium chonide, either as
the oxide or in comhmation with bari-
um or calcium sulphite, is used as a
white coloring pigment  for  com-
pounding rubber, It is one of the
whitest and most stable of the few
white pigments suitable for rubhber
These titanium whites are exceeding-
v fine white powders, and the u-ual
precautions for pigment dosts <hould
be observed.  There appear to be no
records of their having cansed any
toxic hazirds as used for tubber com-
pounding,

Tripoli

St Also called rotten <tone, 1
i« a porous, siliccous rock resulting
from the natural decomposition of
sandstone, 1t s used as an ineit
filer and as a mild polishing com
pound for rubber. TU s non-tosie,
but care <hould he exereised to pre-
vent exeessive dust, and espedially in
haktion of dust, <ince it mayv contiin
a small amount of siica as an im-
purity.

Tripolite
82, (See diatomaceous carth.)

Ul amarine Blue

83\ powder ueed for coling
rubber ponds, Tts composition is i
able but consists essentially of a dou-

ble siheate o1 sodium and aluniinum
and <odium sulphide. T o dak-
blue pawder, tast to heat and ~wiplbu
I 13 non-tonic, bhut dust shouwld be
kept to a mimmum

Umber

¢ .

84, An iron oxide with varving
amounts af day and Wilicon com-
pounds, There are two common vd-
ricties.  The raw umber is the nat-
urah deposit ground and made smooth,
wherea~ the hurnt umber is caldined
at low heat, The farmer is 4 yeilow-
ish-bufl 1o hrown color, and the latter
a reddich-brown color,  They are low
cost colors, used extensively in tubber
floovings  and  mechanicdd  woods
There i~ no health hazard m ther
handling other than that of the dust.

Venetian Red

85, (Sce red oxide.)

Vermilion

86. A fine Dbrilliant  scarlet-to-
orange-colored powder consisting of
mercuric sulphide Tt s used in o
limited way {or coloring certain ty pes
of rubber but is too cnstly for gen-
eral use. It is a very inerl com-
pound, and no health hazard i~ in-
volved in its use except that of dust,
Whiting

87. A coft white or gray powder
consisting. of more than 98 per cent
calcimm carhonute, [t is one of the
most widely used filling compounds
for rubber manufacture.  The poorer
wiades ey contain some traces of
silicd, T4 is non-tonic, and there is
no health hazard connected with it
use unless it containg free s,
which can he determined by labora-
tory analysis,

White Lead
88, {Sece lead compounds )

Yellow Odhre

800 A mineral  deposit whooh,
when ground, produces i cheap pig-
ment used in coloring 1ubher poods
Usedd principaily  for floming and
mechanical goads, Tt consists 61 hv-
drated fenic ovide mived waith day
and other shceous matertal < v -
ing amounts There s no headth
hazard in it~ use oveept this of Gust.
Zinc Onide

00, Neat 1o salphur, this v opoon
ably the mos{ widely used rubber



moredient 1S used both as an e
pvator of acceleration in vulcanizing
the rubber and as a white reinforcing
wurcduent s o nne white amor-
phous powder. Taken internadly, it
i~ shightly toaie, but with proper pre-
cattions for keeping down the dust
there v no setious healih hazard in
it hanelling Tlowever, many grades
ol zine oaude contain lead <alts which
mcerea~e their Loaicity.

Zine Sulphidc

91. .\ fine white powder with yel-
lowish tinge used for coloring rubber
1 has meat eolotmy power bul is not
Ao rood a remlorcing ingredient as
zinc onide. There is no especial haz-
ard involved i its use.  (See also
e onide)

Gums, Oils, Resinous Macerials
and Waxes
02, The ~ubstances in this group
are larzely used as soflteners and
plasticizers,

93 This group contains materials
which we either liguids o semi-
sulids, andd theretore there is no dust
hazard — Also, all members of this
moup are practically non-volatile at
temperatures encountered in rubber
processing  None of the substances
mentioned is known (v be toxic with
the posaible exception of some of the
tar= or pitches. They are not haz-
ardous s used in the rubber industry
betause  of  the  relatively  small
amounts used and because they are
nerther in fine particles nor suflicient-
Iy hot tu give off fumes,

99 The ol are usually added
dhirectlv to the rubber on the mills
and worked . The solid resine and
wases are either melted or wround
to coarse Makes before they are added
1 the rubber: with reasonable care
aited deanliness there is no health
hazard metheir use,

43 Oids and aesins known as or-
s accelerators are not included
with this moup but are discussed in
N > (. pamphiet No. RU-1.

Asphalt

06 \ka called bitemen and min-
eral patch 1 is a natural deposit of
hitunnnous mnture, either <olid or
wm ~olid, readily softened by heat,
and s used as a softener and cheap

filler, especially for estruding and
covering stocks,  The color of the
natural wmatetiads i< hrewn or nown-
i=h black,  Many ficated or blown
asphaltic compounds are also used
in rubber compounding, and the lat-
ter may be obtained in almost anv
degree of hardness, They are usmally
black and have o bright naaure
when broken,  Asphalt handlers may
he troubled with irtitation of the skin
because of the minctal oil in the
asphalt,  Therelore handling of as-
phalt with the hare hands should be
avoided where possible,

Balsam
97.  (Sce Canada balsant)

Breswax

a8, A vellowish-to-white colored
wax obtdined from the honey comb
of bees, T is tough and has a fainly
high melting point. Tt is uwsed 1o
render rubber impervious, as well as
a softener in extruding, and as o mikd
preservdtive  against the action ol
lizht,

Bitumen
99  (See asphalt))

Brown Substitute
100.  (See factice, brown )

Black Substitute
101, (Sce factice, black.)

Burgundy Pitch

102, An opaque  velowish  to
veddish-hrown  vesin obtained fiom
Norway spruce.  Softens under heat
and is ured in conjunction with other
oils, to give tack to vubber, especial-
Iy unvulcanized frictions, tapes, ete.
0 ds abo wsed in tacky cements,
Piteh is a +kin initant to many per-
sons, especially when a high standare
of personal hygiene is not mamtamed.

Canada Baluam

103, .\ aesinous eudation from
sprace. weed (o pive tack in rubber
feictions and cements  (See also bur-
sundy pitch.)

Carnauba Wax

101 Uced quite  extensively m
1ubber compounding  to produce @
dense, impervious product o 1ubber
coatings, flooring, cte. 1L s a very
hind,  yvellowish-to-buff-cotored  wan
of high melting points it usaally is
meled betore it is added to the rub-
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her batdh, Carnauhd way s ob
tained as an enwdation Homoean
of the Brazilian way palan 1 us
does not present any ~peaal hatzatds

Castor Oil

105\ thpk vellowish ol ob
tained fiom (he castor hean  Used
as a softener in raliber and m the
production of certain tubber ~ubrt
tutes or factice

Ceresin

106, A purinied mineral earth was
having a melting point ol appru
milh“_\/ 744 do;groo\‘ (:cn[i;"ld(l(). It
comes in white cakes,  Used m 1ub-
her o render it more impersious 1o
water and ait, as a ~oftenci, and o
extruded articles and coverings, lec-
tical insulations and for acid-1east-
ing rubbers.  No hazard i« onvolved
in its use.

Caal-Tur Pitch

107, .\ brown-to-black wmarphons
hody  consisting of the residue 1.
maining after the coal-tar has heen
distilled, 1t varies Trom a soft stichy
to a hard brittle mase according to
the degree to which distitlation has
heen corried out Coal-tar piten 18
w~ed as a softencr and tack producer,
and for extruded goods,  TUmay con-
tain residues of coal-twr prodocts
which are tonic, but the high tomypa -
atures of distillation should temon
most of these, and the siack anocant
used for most vubber work predhac
any serfous health hazard mite use
provided a high standard o1 personal
hvaiene s mantained

Colophony

108, Common pine resm which i~
obltained o~ o restdue atter the dis-
tllation of turpentine oil rrom crude
tmpentine Varies in color nom
heht-amber to dark reddish bhrown
it i~ used in rubber compounids o
procducing tach and
cements, 10 usually comes in tunag s
and s readihv pulverized o aelts
down when aaded to the rulinee
hatch on the mull, ‘There s no hiows
hazard in its use

tuhies

Corn Oil

109, .\ pale yellow ol cbtamed
fiom the germ of cotn [ is uscdar
rubher as a sobtencr, moreciait o2

old rubber, and in the manutic oo
ol Tactice or rubber subsutute
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- ottonmseed O

prr A pale vellow <o - redidich-
Loown it obtained trom «eetls of the
cattots plant. 1L s ueed i rubber
as asobtener, for reclaining old rub-
ber, and in conjunction with resins to
produce tack,

Cumar

111, \ synthelic resin consisting
ol polvimers of coumarone, indene,
andd homologous compounds. 1t can
Lie obtamed in geveral states. varying
nom a hquid to hard, high-melting
peans Phe color varies from light-
buit to brown, 1t is used quile ¢x-
tensively in vatious  rubber  com-
pounitde such as those for soles, floor-
e, driction tapes  and  cemendts,
Cumin e aleo used inoacid-resisting
aml alkalistresisting stocks. It s non-

(IINI®
Depras

112, \so known as sod ol and
waol goease, TE i dark-brown

crcase obtaned from the washings of
sheep's wool. T s used as i soltener
and dor alding in the processing of
tan subber, such as in calendering
and extruding, Tt is non-toaic,

Factice, Black

113\ Dblack wummy cake ve-
~embling yubber but easily disinte-
arated by crushing, 1t is made by
valcanizing vegetable oils with sul-
phurand  addimg mineral rubber.
Black tactice i added directly to the
yubber on the mill and is used as a
<ot diller It has the property of
ahworbing other fillers and thus bulk-
my up the rubber 1t is alo used
tor producing a smooth fini-h on
alendered and extruded govds, There
iv nu health hazard in the uee of
factite

Factice, Brown

110 Mo eadled hrown substilute,
e a suleanized ol usually made
v oo ot stdar off by heatin

' - v v

s e sroessen b Te prapet sweze 1t
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o Carhebronn gehe., vasity crumbled
vt ey o the runber en
Sheonns T ueed ds Q@ sont g
matural m moutded moods, diuggists’
cundiies, proofing and tubing.

Iacuce, White
115, .\ whte wranular powder pre-
pared by vulcanizing vegetable oils

AY Y I P2 AW PR RS B S )

IR NN R A Y R PR A A
with sulphur ehloride,
sova hean are oftin wed
for making white factice. “The fac-
tice is addod divectly to the rabber
hateh on the mill. It i used in
druggists’ «undrics, tubing, estruded
articles, rolle, pads and moulded arti-
cles. 1t gives a smooth, velvety
finish - and Tacilitates  Glendering,
tubing and other processing operi-
tions.  There is no hazard aside from
that of dust,

Rapeseed in
oils

Gilsonite

o, .\ very pure natural bitumen
found in the United States only, Ut
i a black mass breaking with con-
choidal fracture and showing bright
Tustic Tt is used in floorings, me-
chamcal goads, contings, varnishes,
insulation, gaskets and cements

Glucose

117, N ik, viscous, svrupy K-
quid made trom o, T is used in
a  few  rubber compounds and
cements, and lor Liten compounding

Glue and Gelatin

118, A nitrogenous colloidal sub-
stance of the motein class which is
derived  from animal connective
tissies  and hones obtained  Trom
slaughter house and fannety wadle.
1t comes in ~heets, chips or ground
granules, usudlly of a light-amber
color, and always contains  some
water. I is added directly to the
rubber on the mill or dispersed in
water.  Glue is used in 1ubber asa
reinforcing ingredient of low gavity.
Tt gives ~trength, stiffness and good
processing qualities. It is used
tubing, rollers, coatings and  latex
compounding,

Guayulce

119, .\ tesinous rubber native to
Menvico and southern United States,
having about twenly-five per cent of
resin, 1t s used Tngely for <ol
rubthers such as friction stocks Be-
e al a soft tesmons natnee 3t

ic ' N . B ' B
ae st d sficet L and staah aiouin
are otten added o the hardee rabe
ber= to -pecd up the broahing down
tme

Gumlaraya

120 Gumbaraya is a bassora
type of mum dmilar 1o gum traza-
canth. 1t is used for thkening

latex solutions and is non-tosic
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Gum Tragacanth

120 Dl white transhicent fab -
o yellowish powder, Bis waeetes
Dle gum used for cements and as o
thickencr Tor latex solutions 1t -
non-toxic.

Guua Percha =

122, "The congulated mk juice of
various tropieat (rees, 1t comes
vellowich or grayish hard leathery
sticks, U is used with rubber Lo
impart - certain teathery properties
and in goll ball manufacture and
cements,  (me large use has been in
the  coating aned impregabon ot
{ubric for driving belts, clutch hinines

andl wire coverings, [t 15 non-tonic

Hardwood Pitch

123. .\ brown bituminous mate-
ral consisting of the residue nom
the distilliation of hard wond 1t <
usedd as an accelerator activator, and
for wiving tackiness te rabber <locks
s addad directly to the rubber on
the mill,  Only comparatively spalt
percentages are used, and no heaith
hizard is involved eacept that of pos-
sible skin irritations,

Hydiolene

1271 .\ Dlack  bituminous o~
resembling  asphalt, obtained  from
the residue remaning after the de-
structive  dictillation of  petrolenm
Used as a Aller and ~oftener o muca
the <ame manner as asphalt. (See
asphalt )

Linsced Oil

123, An amber-eolorea drying oil
obtuined Trom the secds of the dun
plant 1t i~ used in rollers and
cements in prepaiing rubber subst.-
tutes i the form of Tactice by vur-
canizing the ol with sulphur b or-
ide. 1 is non-toxic

Mincral Oils

176, Nunmerous grades of i
oil, ranging hrom the bt parann

ol o oot ace n ool e
T T L
these are the Bivnt carain ol H
il @re ancen o el wn TSy e

mdland ete tepnde @t c
tubber. There = no health nwad
et posibl, that o1 Slan nrtddnn

Minr.al Rubbcr
127 A serm applud to et
asphallic deposits such as go- b



ant also to blown asphalts,

points,  They are  oiten
AR by rubber compounders,
Mineral rubber i< used in many lines
of rubber manufacture both as a
cheop butking fller and to aid in
processing raw rubber. It is used in
frictions, spread goods, cements and
many types of mechanical rubber
zoods  Mineral rubber comes as a
«obd mass in sheet metal drums or it
may he obtained in a granular form.
1 ore added directly to the rubber on
the min There i« no health hazard

P v e
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¢tushing, and the hberution o hydio-
sen sulphide which should be re-
moved by adequate ventilation.

PREPEN e Lo

Montan Wax

128, A mineral
from lignites,
is dirk brown

way  extracted
In the cude state it
When refined, it is a
white semi-soit wan,  The crude wax
i used for soling, Rooring, special
Gotks, insulating compounds and e
rruderl stocks,  This wan imparts
excelent procesaing qualities without
the sotening effect resulting (rom the
wee of wofter wases such as parafim.
No hazard in it use.

Naphthalene

120, \White crystalline flaky com-
pound, used to a Kmited extent in
certain rubber goods as an odorant
and processing i, The material
ha~ a camphor odor characteristic of
moth balls. 1t may contain, as im-
purtties, coal-tar products which are
Jightly tonic,  However, cuch «mall
quantities are wed in rubber com-
poding that the health hazard is
Slight,

il Substitutes

130 (See factice)

Osoletite

131, .\ nuneral fosed wax oceur-
rng native, and yellowish-brown-to-
Used as it
rubber filler and softener. especially
w such poods as electrical insulations,
frictions, eatruded and mechanical
Qocks, Usually added diectly 1o the
rubber an the mill, either as broken
lumps or in molten state.  (See also

Hack o green in color

Mawn
asphadts may be obtained in varying
derees of hardness and are cold ae-
cordhing o their rospective  melting
called

while refined wax.

ceresin which i prepared from ozok-
erite.) There it no health hazard

Palmy Oil

132, An arange-yellow fatty oil or
gease of halter consistency, MU s
obtained from the [ruit of a tropical
pialm. 1t consists chiefly of palmitic
acich and the ghycerides of palnitic,
oleic and stearic acids, It s ueed in
rubber o aid processing, especia’ly
for producing a smooth finich on
calendered and extruded goods,  Also
used 1o reduce the tack in very stichy
compeunds, There is no h alth
hacard in its use,

Paratiin Ohls

Patatin Wax

134, .\ white, translucent, wary,

tasteless and odorless solid obtained
from petroleam.
minture of hydrocarhone chietly of

Tt consists of a

the methane series. 1t varies in color
from the light-yellow crude 1o a hind
Wan iz used in
pubber as a softener, as an aid fo

processing, as an anti-scorch mate:

rial, and as an anti-ozident and light
resistar. 1t is also used for rendering
rubber Joss permeable (o water sobu-
tions,

Petrolatum

135, Also called  vaseline  and
mineral fat. A light-yellow-to-ambet
colored, oily, semi-golid material con-
aicting chiefly of hydrocarhons of the
methane and olefine series 1t is ob-
tained by distillation of the still resi-
dues obtained in steam distillation of
paraffin base petroleum. It i< used
in rubler as a softener, in reclaiming
old rubber, as an antiscorch material
for active accelerators, and to aid in
anooth  calendering and  estruding
operations, There i no health
hazard.

Pine Tar

136, A very visid,  blackish-
hrown liguid with a Chimadeistic
ador and taste, i obtaiaed from
the destructive  distitlation ot pme
wood. 1t is peed in rubher goods e
a softener, tack producer, disper-ing
agent, and accelerator for synthetic
rubber. 1t finds a large use mn treid
stochy, frictions, tape, reclimmy of
rubber and cements, 1L contains
phenolic bodies, but as weedd worube
ber it <hould not be hazardous. 1t

INDUSTRIAL SAFETY SERNES NO. RU-S

is nsually added ducctly w the rub
ber batch on the mill
Pine Tar Oil

137, A reddish-brown oily sub-

stance obtained from the destrudtive

distillation af pime wood.  [Lis a
lighter distiflate than pine tar It
has & stiong tarey odor and ta-te
The material is ~omewhat tosic and
<hould be handled carelully, [t
used for the <ame purpo:u; as e
tar in rubber, but the lighter ol is
preferable for certain compounds.

Rapeseed Oil

138, Vo dark-brown-to-nale-vellon
3 ' .

Lot dd et o) '

making lactice ol so-cadded b

substitute.  (See faclice )
Rosin
139, (Sce wlophony )

Rosin Qil

140. An amber-colored ody hg-
uid, with a pleasant odor but
strong, peeuliar taste 1t is obtained
by fractional distillation ol 1osin, 1t
is used for producing tack in rubier
arlhesives, tapes, mechanivals, and
recdaiming  rubber
hiealth hazard.

Tocre is no

Shetlac

141. A 1esinous eavudation fom
the twigs of a species of Lt Tucin
tiee. it i caused to eaude byothy
hile of an insect. 1L s oblained as
orange-to-light-bufl brittle fakes or
as w ground powder, Uiy used toa
himited extent in rubber as a <tifina
and i hard rubber to give e
and finich. It is non-lome

Sod Ol

112, (See degras )
Stearic Adid

143 A colotless, vdoniess -
fike material handlad in blods
Mlakes. 1t obtaingd Lih-
grade beel tadows by ~apodiiicion
or distillaton and pressute ane ko
by hydrogenation of olew acid 1
v uecd inmie o Lype~ ol rubiler wood.
ae a slanlizer of valcantaion, as an
activator of cortain aceelerators, and

ol

as g dispersmy agent ARG SO
1L ds used up o severad peocn
the rubber and added dhvady oo



cubbcr. in which it readily disperses.
P n-m-lnkic.

Liquids and Gascs

144 In this goup are included
the usual lquid solvents and gases
weet) i rubber manufactare with the
oeeption of the Houid acceleratons,
which are Jisted under organic ac-
wletators in NS C pamphlet No.
@1°-1, and softening oils, which ave
listed above.

145 Tlhus group contains some of
the most hazardous chemicals wsed in
the mdustry and should be wiven
cuciul study by the safety enyrineer
(o see that they are properly handled.

Liquids
Acetic Add
i Aeebie acwd s not used gen-
erallv throughout the rubbet indus-
wy o onlv in speddal parts of it I
1~ hovever, used in large quantities
o certain purposes 1t s ueed tor
coasulating rubber latex, in certain
latex prepagations, and in sponge
yubber production  In - coagulating
and latey work, the temperafures are
fow or normal, comparatively small
oroportons on the bateh are wsed,
and handling i« ample, When used
rar sponge rubber, the temperatures
are bigher, and disagreeable fumes
are anven oft which <hould be con-
ducted away by proper ventiliation
and exiaust equipment.

147 Acetic acnd w a clear, color-
-~ Diquid at ordinuy temperatures
I ocomes o number o) diferent
ctrengths, varving fram the pure con-
centrated acid, known as glactal ace-
e acd, down to dilutions as low as
23 per cent. W has acstrong, pungent
oot haracteristic of vinegar and is
sein tontosive, espeeially in the hich-
er cancentrations, Tt is very irritating
v hamds and nasal passages o
amall quantities 1t s nat tosic, but
care should be taken to keep it away
pom the hare shing and any {umes
cnoubd b conducted anay from the

warkers

Alvohot

14 \leohol e usunlly ueed in
e ddenatured state 1t u~e 1~ not
Cstensnve an the rubber indusuy, be.
me wonhned to o certn tvpes of
cementsas a0 means ol introducing
cettaim testhots compounds inte rub-

Lo, and as a cleamng solution for

raw and finished rabber where it is
neces<try 1o avoid solvont mtion on
the rubbet, The chaadteristics of
alecohol are well known: it i not
necessary o dwell here upon s re-
lative tonicity,  Various  types of
denatared aleohol are available, and
all are tonic i taken internally: but
as used for rubber work there <hould
be no hazard il not actually taken
internally. Al grades of alcohol are
ammable.

Ammoria

149, Ammoniit is a colorless s,
but as wsually wsed it is dissolved in
nater and hnown as ammonia walter
or ammonium hydroxide Tt ik old
on its ammonia content desiznated by
degrees Baume.,  The uwwal gade
ueed is 26 Baume, or a ~aturated
solution, Tt is a clew, water-like Hauid
with a strong, rritating odor In the
congentrated torm il i< strongdy cans-
tic and should be kept avay hom the
ckin,  Rubber gloves and non-ven-
tilated gogpgles should he used in
handling it. M gives off poweriul,
pungent fumes when exposed to the
air, causing bronchial disarders it -
haled i considerable guantities "Hhe
fumes are toxic. but ueually do nat
Jeave any ~erions lasting effects
Where used, a good ventilating o
exhaust system should be invalled.
in the mote dilate forms of ammonia
liquid, the water retains the gas in
<olution, and only Slight fumes are
given off.  Under certain conditions
ammonia mised with air is explosive

150, Ditute ammonia is used very
wenetally to preseive raw Litex, in
manufacturing latex compounds, and
throughout the liquid latex industry.
The concentration= here seldom run
higher than a few per cent, and there
i« practically ne hazard other than
where the ammnnia «olutions are pre-
pared. Ammonia is abo used i the
spread-goods industty as a neutral-
izer tor acid 1eleaced during the vul-
Canization operation where sulphu
chloride cures ave used Phe haznd
here i aldo wmall dnce most of the
cold curmg chambers are of neees-
Gty equipped with adequate ventng
antems, (See alse NS CLpamphlet
No. 25, “Acils and Cansties.”)

Benvol

151, Benzol, o henzine, as 1t s
chemically defined. i~ a clear, water-
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white hquid of characienistic: odor,
devived from the destructive distil-
Jation of coal, 1L is very volatile at
room temperatures and should never
be allowed to stand 1 open conlain-
ers. The vapars are ety lammable
and very tozic, Beneol i used largely
for making cements and anhesves Jor
assembling rubhber parts dunng proc
e~ of manufacture. Tt wa~ formaly
used in large quantities as a wash {or
1w ruhber, hemy applied by hand
swiths. Tt was here that many of the
Mot SeVeTe pulsoning cases were ox
pictenced, The vapors spread rapid-
ly and should be removed by eshaust
systems to decrease buth the fire
hazard and the health hazud  The
workets should not be allowed to
breathe any considerable quantty ot
henzol vapors, nor should they be
penmitted to get the solvent on theiv
clothing, hands, or other parts of
their bhadies,  ‘The solvent can be
ahcorbed through the sk as well as
through inhalation, producing lasting
serious complications  {(See NS¢
pamphlet No. H P14, “Benzo ™)

Bensene

152, Same as benzol. Must not
he confused with benzine, which 1w
petioleum product and not a coal-tar
product,

Bensine

153\ distllation produc {iom
pettalenm, bemg a dear solvent NI
lar 1n properties 10 ordinary cleane
naphtha but very light and volaule
Mso called petroleum ether LU -
u~ctd s a cleaning <olvent 1or <swan-
bing raw rubber and i much saier
to u~c¢ than henzene, rrom the waicity
standpoint - However, it iy ey
fammable. 1t shauld be used m
wfety dispensers Lo elimmate the
fire hazard Breathing benzine vapors
will cauee dhzziness

Carbon Bisulphide

134\ dear, eolorle.
mable liguid
mo

Cvery am-
When pure 1 i~ are
odotless, It the commercin
arade usally wsed haoa sttong dis
wererable odor i esceodinga
valatile @t voum lemperatures havine
a fach point at minns 25 desrecs
Centimrade, 1t may pgmite o @
spark or flame many teet awey s
wety porsonous te bicathe  (lor
inrther detals as to s Loy, ~ee
N 5O tadustnal bata’ sheet -
Chem 1, “Carhon Bisalphide )



33 Carbon hisulphide i used
o temoving sutphur bloom on rub-
pet zouds, i orabber adhesives, and
4« diluent for sulphur chloride in
cold vulcanization and vapor cure.
Departments  using  this solvent
shoull be adequately equipped with
fiie extinguishers and exhaust sys-
tems, heep salvent off the hands,

156, Within 1ecent vears the use
of carbon bisulphide has been very
Imited as, in the majority of cases,
lese dangerous materials have been
<ubstituted,  There are, however, a
tew places where 1t finds a uee in
ruhber manalacture, and the <afety
engneer should study each situation
aned ~ee that the material is handied
in a safe manner,

Carhon Dioxide

187 Carbon dioaide is an ineint
cas wsed i the rubber industy for
mtlating air bags and tubes and for
vulcamizing purposes. 1t s non-tonic,
but 1~ highly sullocating since it s
devuid of active ozveen and does not
<apport lite. 1t~ danger lies in the
fact that Ui a heavy gas and Yikely
o colledt i Mdead pockens” whee
ventilation i pont Considerable
guantities may be hberated through
ledhs, or discharge (rom bags or vul-
canizers at the conclusion of vulcan-
ization operations,  Adequate ventil
ation will remove any danger,

Carbon Tetrachloride

158 A light, cotorless liquid with
a peculiar characteristic odor, It has
A dow boiling point and is very vola-
tle at room tempetature, giving off
heavy vapors, The vapors are not
Hammable but are tosic. They we
heavy andl sinh (e low parts of the
room, often collecting in corners and
poorly ventdated  places, making o
real hazard o workers unless ve-
moved by proper ventilation or es-
haust equipment Lhis salvent finds
an evtensive use in rubber manutace
trmye on aceount of its freedom from
e hazard and its excellent salvent
properties lor rubber, 1t has ve-
placedt miany other solvents  {See
NG Indostrial Pata Sheet D-
Chem 23, Hlahon Tetrachiotide ™)

Chloroform

150\ clear, colorless, highly
valatile liquid with a peculia charae-
teritic odor 1L s tonie, but it will

not ignite readily, 1S an excellem
solvent for tubber and i~ u-ed for
cements and cleimsing solvent Tlow.
ever, it has been almost entively de-
placed by carhon tetrachloride which
has propertics very similat to chlaro-
forni where used in rubber manufac-
turing, 1t should bhe handled with
the same cate as carbon (etrachloride

Coal-Tar Naphtha

160.  Refined coal-tar naphtha i<
a clear, water-white liquid having a
heavy, gassy odor. It is flammable
and should be kept in approved dis-
pensers,  There i< also a ceude mate-
rial which i« «raw colimed, but this
@rade is not used to the same estent
as the refined wiade, Coal-ta naph-
tha comsists of o miznture of enzene,
toluene, aylene and  other  higher
homolongs Tt i< Tavie, but less vala-
tle than benzol. It is used to a4 con-
<iderable estent tor wubber cement,
rubber dourhs, and as a deaning
solvent, The <ame precautions should
be taken as tor henzol,

Echylene Dichlotide

161, \ cololess diguid having a
strong chlototorm-like odor 1€ s im
excellent solvent for 1ubber and is
uzed for 1ubber cements and douehe
on account of its low fire hazand. It
is tonic and in miny 1espects dols
like carbon tetrachlonide. Tt should
be handlod moa wamilae manner (o
cubon tetiachloride,  1s vapors are
very heavy.

Gasoline

162, ‘The name given to o series
of sohvent distitlates derived from
petioleum and having a ranee in
aravity Htom SO degrees to 90 derces
Baume,  The vange fiom 30 degrees
to 70 dearees in the usual 1ange of
rubber solvents.  Thev are dear,
water-white, oily hiquids of charae-
teristic not unpleasant odor — The
gasolines e the most universally
used solvents in tubher manulactune,
pantly beeanse of their low cost, They
are all tonic and Pammable and
should be handied with care Vapors
showld be removed,  Gasaline dis-
olves the natural oils and tats of
the el ewang dey and Chapped
dan Thic can be prevented o«
geat estent by fust coating the
hands with a neutral glycenne soap
preparation, which tepels the gaso-
line.

INDUSTRLNL S 1RPTY SERIFS NO. RU-S

103, Gasoline 1~ u~ed as a clean-
ing and  awabbing solution m th
manufaeture of many wubber articles,
in all types of 1ubber cements
preparing  coating and  spreadiy
doughs, and a< a diluent tor other
solvents.,

.

Glycerine

Tod, Ao calied glycerol 1t~ o
clear, colorless or pale-yellow, heary,
syrupy and odotles liguid having o
sweet taste. 1t s pon-Qammable and
non tovic and presents no  hacaid
from the healith standpoint. I
used in rubber nuanutaciuing ds o
preservative coating o dressng on
finished vubber goods, to jnevent 1uh
bee frome stidhing tozether while
the taw state and e ligqusd Loy
preparations When used ae o dvoss-

ing, it s erther swabbed, spravea
painted on,

Kerosene

163, .\ clear, water - white 1o
straw-colored, oy ligumd [0 ab
Lained as a distillate 1eom poiolenm
and refined to remove wow lash con-
Jituents, s comparatinel e
to use, although the sk or <om
warkets is sensitive o kaoseoe o
1 is ured to g himited estentin cub-
ber manutactute, but very extensive -
lv ac a wash for rubber maducoy,
rubber rolls, etc In rubber manu
facoming i is weed Yo sottenineg ood
biowing  sponge  woads Kaoaone
presents a fire hasird, but tois nat
as hazardous as gasoling

N‘ll)l\lh.l

toh, Ve give ™ o bhoth netro-
leam and caal-tar ~olvents "{he tyne
of naphtha ~hould  be spronn,
otherwise it o very sesaimye (Lol
pettoleum naphtha,  see bensou
petroleum ether, and gasoline. Lo
coal-tar naphtha «ce coaltar naph-
tha.)

Petroleum: Liher

167, (See benane
Solvent Naphtha

168 (Sce couf-tar naphtnd )
sulphur Chlonde

100 The «ubchlonae of <ulphue
1 i~ an ambicrto-y chiowish-ioa, oo
Tuming Hagund wirh vay pendhinaane
odor, used novulianzme ol
the sa-called cold process and coowor

process s use as ~uch s e
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duely o sheet, spread and dipped
anade His also used in the manu-

Cfacture of rubber substitutes and woil

When used for sheet and
read goods, the ~ulphur chloride
may he applied in hquid form by dis-
inbutor roll, or the goods may be
hung i chambers where the sulphur
The
ailphun chlonde is extremely active
chetmcally and s wsually diluted with
wome solvent such as carbon bisul-
phide  or  henzol. In vulcanizing
dpped goods, the Tatter are usually
mimersed for a very short time in a
diduted ~olution of the sulphur chlor-
ide

lactiee

donede i vaporized by heat

170 Sualphur chlonide is readily
decomposed 1 a0 damp atimosphere
and should be Rept well bottled when
not mouse LU is extreriely corrosive,
tn hiberation  of  hvdrochloric
acnd o presence of moisture, s
extremely  writating to the eyer,
and  mucows  membranes,
Warkers <hould be protected from s
mmes by, adequate ventilation and
warned to keep it away from  their
s

due

hinges

Sulphutic Acid

PP stongly corrosive, dense,
oty dignid, colotless to dark brown,
dupendig upon s purity, Used tor
removine cotton hber e reclaiming
old rubber Inoa diluted form it s
paed as it coapulant for laten mis-
it s abso used inattaching
rabber 1o metals and in producing
suiphonated tubber resin produds 1
very severe burns and will
almost any  organic  matter
Waorhers usig sulphurie acid should
he protected trom hawving the mate-
Dl fiv inte ther eves or onto their
Ginomooeven ther clothing, The
dod will vapedly cat its way through
Gothme 1o the Qesh (See N S.C
pamphlet No. 25, Aads and Caus-
tes" o details )

Causes
cha

Foluol o1 Toluene

VT2 N colorless lanumable higuid
ohtamed by Dactonal distillation o
coad tar ol T resembles benzine in
odat amy many o ats properties, al-
theurh e iy dess volatile at 1oom
fomperatures b is an excellent rab-
her calvent, used 1o rubber cements,
doughs and as a cleansing ~olution 1t
~ tone and should be treated m the
e mannet as benzol
CHECTS can be very sehous,

Posoning
Worleers

should be protected from its vapors
and should keep it trom theiv hands,
lts vapors are heavy and ding to the
floor and in poorly veotilated cor-
ners.  (See henzol for handling.)
Turpentine

173, Meo called pivite o1 tur-
pentine  \ clear, Tammiable, color-
Jess Hguid with a charneteristic rosin-
hke odor, ebtamed by distillation
from tupentine rosin, - Twpentine
is a powerful sahvent for rubber and
was formetly used inomaking rubber
coments.  But ils use in rubber work
has become very limited, and it s
no longer an important factor in rub
her manufacturing. Tt is tonic and
intating to the skin, eves and
respiratory organs  (See N.S.CLdn
dustrinl Data Sheet D-Chem 172,
“Turpentine” for details.)

Xylene or Xylol

174 Nvlene is a clear, olorless,
fammuable hgnid with a chinacteristic
penetiating odor. 1Uis one ot the
constituents of coal-tm naphtin and
i~ obhtained from the fatter somce by
distitlaton iy a0 goad solvent for
ruliher and i ud in tabber cements,
doughs for the spicading frade, and
as a swabhing <olution in the man-
ufacture of rubber goods 1t is tovie,
bul not o so greal an estent as hen-
ol and toluene, probably hecause it
s dess volatile, 1t s a fite hazad,
and the same preeautions should he
taken both for fire and toxicily as
those noted tor henzol,

Gases

175 Comparatively tew gases aie
used in rubber manufacture, and in
nearly every case they are used lor
videanization in some tomm Gases
are handled e closed chambers Con-
seepuently, leakage or inadequale ex-
haust systeams arve the usual causes of
trouble or discamfot to the wirhers

Ammonia Gas

170 A with «
powerful, penetratmyg and irstatineg
udor

colortess s

1t aftects the eves and e pia
fory organs, U is used for neatraliz-
ing anv acid atter sulphur hloride
vapu cwres 1 is producad by hoat
e concentrated Hguid - ammonia
water e the cuing chamber and
tinally s exhauded hy suchon o
loreed an (For full details ~ee

N.S.CLopamphilets No. 25, Acids and

PART N [

Couaies,” and No, 93, “Safe flan
dling of Compressed Gases ")

Chlorine Gas

177, A heavy,  greensh-yeilow
gas, highly ivdtating and tenic 1.
used only in specialiacd industries,
for intance, in producing chlorinatcl
tubber, B must be rigidly confined
in cuitable chambers and kept aw s
lom workers It s extremely cotio-
sive, therefore hazardous, ex ecially
i the presence o moisture, (o
further data on chlorme see NSO
pamphlet No 71, *Safe Havdhng ol
Chlorine.™)

Hydrogen Chlonde

178, Also known as hydrochlonic
acid vacs bocolorless and exceedingls

pungent 1 is hghly arntanng and
todc U has o strony afiniy o

water and should be Kept in Gosad
systeme, U s wsed only in apeaial-,
ized industries where rubber s con-
verted into certain resious products

It reguires special handling

Hydiogen Sulphide

179, N colorless, amvaile gas
with & very and 2
sweetish tastes 10 s userd only 1o 4
Iimited extent for specialized work i
videanization  of

oflensive oda

sheel  or peed
soods in conjunction with other e
active gase~ Tt s highiy tove ang
fammable and must be hanated saith
areat care Tho goods aire expuosed
in closed chambers and the was hlown
i and later espelled (Far detands
o its health hazards <ee NSO In-
dustnal Data Sheet Noo 1o
sen Suiphide ™)

Tydro-

Sulphur Chloride

180 (See sulphwr chonide ande,
hquids,)  Where the vas s weed 1t
merely  the hqued sulpbur chiornd
vaparized by beat mothe nor cnninz
chambers or vapor curmy of et
ard spread goods Usaally the god
e lestooned }.ngv'nmn% ol
chambers, and a0 quantiy of nquie,
sulphur ehloide s evaporated on o
hot plate, arculation Leing accom
phished by wan v necesaary Con
centrations are usudly stmad ond
thardfore worious hnml;(l s asended

with adequate ventilation

Sulphuar Dioxide

IRy A Caloiess
with a sulfocating odor 11 s

])“l\('lll)““

Jdos



Londy e special industnies 101 produc-
my speaal types of vulcanized prod-
udds  The valcanizabon  wust be
rned st i closed chabets, and
warhers should be adequately  pro-
weeted from the gas,

‘/ ACANOW LEDGUENT

This pamphlet 1 baved vua pupos
presented before the Bubbos Sedtivn
of the Nualtwmal Safcty Councl by
L7 D Healv, convalling chennnt,
Milwawkee, Wisconsin, The Nehional
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