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1. "This pamphlet is the second
ot a series of two on “Compounding
Materials Used in the Rubber Indus-
try " The first pamphlet, No. RU-1,
o~ confined Ly the cassification of or-
Zanic accelerators, ant-oxidants and
dry organic compounds. This pam-
phiet s confined to the following
three groups of compounding mate-
rials:

Doy morganie substances

Gunis, ol resmons  matenals aand

Wanes
Laquids and wases

2 An attempt has been made to

Iist herein alphahetically, in the three
above woups, practically all of ihe
usual compounding inuredients used
in the manuiacture of rubber which
not covered in Pamphlet No.
It vhould be realized, how-
ever, that new compounding ingredi-
ents are constantly being developed
and in osome cases new and unusual
aes are being made of the present
sgredients .\ briel description of
cach compounding ingredient is giv-
«n. together with it use in the rub-
wroindustry, its relative health haz-
and  recommendations for its
~ate handling from a health view-
anite Many of the solvents used in
compounding rublier we ammable,
certam ol dhe dry substances used
resent @ dust explosion hazard, and
the use of various oils involves the

i

RU-1.

.H~]\

aanger of spontancous ignition, How-

the fire hazards of the sub-

_ ~wances histed are not discussed in de-
« o as those hazards are fully cov-
cred an other publications.,

erver,

(Copyright, 1938, National Safcty Conncil, T

and Waxes; Liquids and Gases

This pamphlet is & compilation of ex-
petience in acdident prevention. Ie should
not be assomed, however, that it indudes
every acceptable procedure in the ficld
covered, It must not he confused with
federal, state or insurance requirements,
or with American Standard safety codes.

Dry Inorganic Compounds

3. Mozt of the compounds in this
wroup are of a soft mineral powder
tyvpe, of a particle size less than wo
hundred mesh, many of less than
three hundred mesh, or hner,  Few
ol them contain hard or abrasive pir-
ticles such as silica or corundum,
Only a few are toxic. On the whole
they are comparatively free  from
health hazards.  However, they are
all more or less dusty when handled
carelessly, and the ordinary dust haz-
ard is always present. Good sworage
hins, convevors, hooded mills, and
elficient exhaust systems will readily
climinate the dust hazards and in
most cases prevent harm from  the
tonic  or xilica-bheanng  compounds,
(Sev also National Safety Council
[lealth Practices Pamphlet No. 4.
“Dust,” and Safe T'ractices Pam-
phlcts No. 32, “Exhaust Systems,”
and No. 04, “Respivatory Proteetive
Lquipment.”)

4. There are several compounds,
however, that should receive special
consideration, such as lead or silica-
hearing compounds.  These e
designated in the Tollowing it of
materials.,

N0

AN rghils s overced

Aluminum Flake

5. A hne eream-colored poawder,
consisting primanly oi alumaun: S8
cate, used a~ a Oler in ravher. ¢
s non-gripty and non-ioxac but rathel
dusty in handling.

Ammonium Carbonae

5 .\ white arvstaiine oo lumpy
powder having a pungent ctior ol dii
monia. It readily decompo~es an
gives ofl an brritating oo,
mixing,

during
Tt is usedin sponge rahers
Hois slightly toaie, but thee < hnta
health hazard as It is
the rubber indusivy.

‘ .
Lahiveea I3

Antimony Sulphides

7. 'There are two tvpe:, (e yoid-
en and the red antimeny saiphides,
used  for coloring rubber  artides
Some grades contain & considerable
pereentage of iree sulphur and o
cium sulphate. They ar« shghiy
toNie, drritating 1o the sk and (b
mucous membranes  Carefn! handhng
is required. (See also Indusieial Data
Sheet D-Chem, 22,
Its Compounds ™)

“Antraony dad

Asbestine

8. A ibrous vanety of magiesian,
silicate used i cubher as a diiies
especiaily i pacaings ang gaskers
It is white 1)()\\('&&'. nun-“.;ri[l_\ [
non-oxic. [t wnoald Be bomme in
nmund, however. that nany ol thes:
stheates, when not Jure, may conidin.
trices of sitied, amd dust showd o

kept down,

Pricied in (78 .1



ASIUSTOS
"o % fibrous magnesium silicate
aecG in many Gypes of rubber goods,
especiaily o the packing and gasket
svoe, and where the rubber must
with-tand considerable heat, Tt may
He obhtaned inomany lengths of fiber,
v an ineh long to almost o pow-
~ ustadly grayvsh white in
Suitable
Lenas or resniratory protective equip-
ment oare usually needed to prevent
he inhadation of dust by the workers.

dheroand

Conearanee exhaust sys-

Hoarium Dust
00\

~utahate,

trade name  for harium

Rartum Sulphate
"1\ heavy white powder used
e penforeme rubber and alka as a
Ster 1tois insoluble in most sal-
it~ non-absorbable and non-
‘v o There is no hazard in handiing,
weotrom that of dust,

Vet s

Bayees

Cormmercial name for natural
denosit o0 haitm su'phate,

Pedion White

Voov ade e for lithapone,

Bentonite

e

f Bertonite is a fine colloidal
Ty obained irom natural deposits,
boocopsists o g ine aravish-white
aowder, wmitar an many character-
Bentonite, hows-
cver, has cae peeglar property ol
rendily hvdrolysing when brought in-
A ocontpct with water and swelling
‘ot g jelly-like structure. Small
amounts cetse a tremendous thick-
e o

wtres to other catvs

water solutions. On ac-
count of these proverties it is used
a~ o thickening acent and stahilizer
o water dispersions ot rubber, Be-
cause ol s activity and ahsorptive
nraperties vhen brouzht into con-
“act with woter, care ~hould be taken
o prevent mhatation or swallowmy
S the dust,

Blane Visg

15\ trade neme Jor precipitated
Hevgn siooutte,
Bloe Tead

oA wravish-blue powder used

G il acceleratar and Yor com-
v minture of active lead
(See lead

ounGingy

corounds, and very te\ic

Cconmnids,

Cadmium Ycllow

17. .\ fine light-vellow powder of
cadmium sulphide, used for coloring
rubber, 1t is slightly toxic. 1t can

cause irritation of mucous mem-
bhranes and also gastrits,  Careful

handling is required; hands must be
kept clean and dust at 4 minimum
in the workplace.

Calcined Magnesia

18, (See magnesium oxide.)

Caleium Chloride

19, White to brownish deliques-
cent erystals or fumps which are eas-
ily soluble in water.  This material
is not added to the rubber, hnt s
dissolved in witter and used as a bath
for wvulcanizing rubber articles. 1t
is irritating to the skin but non-toxic.

Carbon Blacl

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

Carbonate of Ammonia

210 (See ammonium carbonate.)

Carbonate of Magnesia

22, (See magnesium carbonate,)

Caustic Soda

23 Same as sodium hvdroxide, 1t
ix a white moisture absorbent sub-
stance, usually in the foun of sticks,
Makes or humps, and casily soluble
in water. It s vsed as a bath ar
wash for rubber articles to cleanse,
remove bloom, and grease, Ttis very
caustic, disintegrates organic tissue,
and should be handled with great
care to keep it from contact with the
skin and eyes. (See also National
Safety Council Safe Practices am-
phlet No. 25, “Acids and Causties,”
and Industeial Data Sheet D-Chem.
2, “Handling Caustic Soda.”)
Chalk

24, (See whiting.)
China Clays

25, (See clay<.)
Chrome Green

26. .\ green minerad powder used
for coloring rubber. The most satis
factory ween for rubber work is the
onide Cr,0 4, which s inert and non-
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tonie. There are, however, so-called
“chrome greens,” which are not pure
chromium oxide but are mixtures of
blue and yellow pigments made up
of compounds other than chromiun.
Such pigments might have toic prop-
erties, especially i they contain lead
salts, Such greens are usually un-
sitisfactory or heat vulcanization ol
tubber, since they lose their color
under high temperatures,  Neverthe-
less, the purity of chrome green
should be determined before giving
it clean “bill of health.”

Chrome Yellow

27. A deep-yetlow powder used
far coloving rubber. “This is o chro-
mate of lead, although there are also
chromites of zine and barium,  The
Teadd salt is the one usually used for
rubber and is quite toxic hecause ol
the lead it contains. 1t should be
handled with the same precautions
as other lead compounds,  (See lead
compounds.)

Clays

28, There are innumerable clays,
varying in colors and vanging from
white to black.  Fhore ased for rub-
ber compounding are wsually  the
white variety, rauging from white to
cream or bufl. Most of the clay-
are hine smooth  pawders, varying
greatly in both chemical and physical
properties. They are of natural origin
and chemically a hydrous aluminum
silicate. They are used as hiliers and
for reinforcing. The clays are usual-
ly non-gritty and non-toxic, .\ suit-
able exhaust system or respirator is
usually vequired to protect the res
pitatory organs,

Crimson Antimony

29, Another name for red anti-
mony sulphide,

Diatenaccous Farth (Celite)

30. .\ soft earthy rock composed
of the siliceons skefetons of small
aquatic plants called  diatoms 1t
grinds to a fine powder, extremely
light and Mufly, wsed for filler in
rubber compounds, 1t is non-toaie,
but care should he taken to keep
down excessive dust. .\ suitable ex-
haust svstem or respirator may be
needed,

Emery

A1, N\ Nine abrasive powder used
with raubber for maling crasers and




€’

: ;[umimlm'(1.\\(11‘.

Basically, it is an
It ix non-toxic but
Jharp and dangerous to inhale.  In
i~ use the same precautions as for
silica “are  required.  (Also  called
corundum.

Foory whieels,

Fossil Flour

32, (Sec diatomaccous carth.)

French Chalk

33, (See tale.)
FFuller’s Earth

34. .\ clay relatively high in mag-
nosia, 1t s used as a filler in rubber
Zoods and is non-gritty and non-toxic.
{See also clays.)

Golden Anumony

35, (See antimony sulphides.)

Graphice

30, A grayish-bluek soft greasy
powder.  Used for lubricating rubber
moulds and as o Nlling material for
such compounds as gaskets, pack-
ings, ete. B is an impure Torm of
native carbon and is also produced
artificially. 1t is non-toxic, but res-
piratory protection is usually neces-
Sary in s use,

Ground Glass

37. .\ hme powdered glass used
tor - compounding  rubber to  make
erasers and other rubber abrasive
utensits The same precautions should
be observed as tor sifica. 1t is non-
tonie but should not be handled with
bare hands because it may cause
minute skin lacerations that may be-
cume infected.

Gypsum

38, A\ grayish-white powder used
for compounding rubber. 1t consists
of a pulverized natural hydrous cal-
ciumy sulphate. It i< non-gritty and
non-toaic, but respiratory protection
Is necessary in ils use.

FHard Rubber Dusc

39, N\ ne ground hard rubber,
cravish to Dlack in color, very light
and faify, and sticks to whatever it
touches,  Ordinarily it congists most-
v of valcanized hard rubber, which
is rubber and sulphur, but it may
w~o contain other mineral or organic
substances used in compounding rub-
ver. Dust should be kept down, but
the material is not toxic. Finely
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wround rubber dust ix explosive when
mixed with air.
Heavy Magnesia

40. Heavy calcined magnesia, or
magnesiunl oxide.  (dSee miagnesium
on.de.)
Iypo

41. Lecad hypo-sulphite. (See lead
compounds.)
Iron Oxide

42, The red oxide of iron, (Sec
red oxide,)
Infusorial Earch

43, (See diatomaccous earth.)

Kaolin

44\ white china clay.  (See
clays.)
Kicselgubr

45, (Sec diatomaccous carth.)

Light Magnesia Oxide

46.  The light calcined magnesium

oxide, (See magnesium oxide.)
Nofe:  Magnesium  carbonate s

often spoken ol inconectly as light
magnesia,

Lamp Black

47. .\ black carbon pigment ob-
tained by burning oils and oily resi-
dues.  Carbon black is often mis-
called “lamp-black.” It character-
istics are similar to carbon black (sce
carbon black). It is not used to any
greal extent. 1l is not toxic.

Lead Compounds

48, Before the advent of organic
accclerators, the fead compounds were
the most widely used accelerators ol
vulcanization.  Some are still used
in large quantities.  The usual lead
compounds nsed in rubber compownd-
ing are: Blue lead, lead thiosulphate,
hyposuiphite or hypo, lead oleate,
leadl oxide or litharge, sublimed white
lead, and basic white lead.  Blue
lead, Tead thiosulphate, and hypo are
no longer used 1o any great extent.
There are active compounds of lead
which react readity with sulphur at
vulcanizing temperiatures to speed up
vulcanization,  ‘They are more or fess
active compowds and are readily as-
similated il taken into the svstem,
either through breathing or through
food contininated by contact with
dirty hands or clothing.
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9. Lead oleate i~ <l used to
considerable extent ot a~ an uc
celerator  and  jor  extruded  and
moulded goods, It goves a good lfin-
ish and eliminates bloom in certain
types of stocks. It is an active pui-
son and should be treated with care.
Tt is o soft, wasy synstance, and =o
there s no danger of dust, the real
danger being from ~ucking to hands
and clothing. Tt can bhe handled with
safety i cleanliness is carerully ob-
served.

50, Lead oxide or (itharge is proo-
ably the most extensively used lead
compound and the one most o Se
feared. 1t is an orange-to-hrown-
colored powder.  The dust is vey
tne, but heing heavy, settles quickly,
Those handling this malerial should
wear ‘suitable respiratory protective
ccipment if there is the slightest
danger of inhaling any dust or get-
ting dust in the mowh or saliva, it
ts dangerous to handle tobacco, gum,
fruit or any food until after the haaods
and  face  have  been thorougnly
washed,  Mining  wills should e
hooded and every precaution taken
to keep down dust, Tead oxide is
toxic, but there is no need to enlarue
here on lead poisoning, Litharge can
be safely handled if reasonable civce
i~ exercised in it~ use. The worker
should be instructed as w its serious
toxic properties, und pains shoula he
taken to show him how 10 handle it
salely.

St Sublineed white lead is largely
lead sulphate with about 135 per cent
of active lead oxide jpresent. It is
the free Tead oxide which is the active
accelerating ingredient and also the
real tovic substance.  While muck
less toaie than the licharge, o shouid
he handled with the 2ame care a~ the
latter sub. tance,

520 Basic white lead is a white
powder consisting «f a basic car-
bonate of lead.  [U 1s not used now
to any greal extent for rulier coim-
pounding; but iv s a very active and
toxic substance and i7 used should be
handled with as much care as Hihaa g

S350 Al persons asig tead coni-
pounds o any extent should Inform
themselves on the sy mptoms ol icad
poisoning, its treatment, and avoid-
ance of trouble from poisoning. (>ee
also National Sadety Couacil [leaith
Practices Pamphlet No. 3, “Lead.”)



prown o wavish.  This is the ma-
terial which has been so widely dis-
cussed i cases of silicosis, Tt oc-
curs as an impurity in many dusts
and powders and i wsually present
in common road dust. In rubber
compounding, its use is confined to
such special rubber articles as erasers
and abrasive wheels, .\ very fine
made is also used as a filler for cer-
tain rubber goods.  Wherever it s
used, the workers weizhing and mix-
g should he protected by exhaust
svsters, or they should wear suitable
respiratory  protective equipment,
There is an abundance of data avail-
able on silicosis which should be
studied by anyone using or contem-
plating use of silicon dioxide. (Sce
also National Safety Council Flealth
Practices Pamphlet No. 20, “Sili-
cosis.”)

Slate Flour

75. .\ fine bluish-gray powder
consisting of ground «late. In compo-
sition it is a sedimentary rock. It is
used a~ a cheap dller and lor cer-
tain heat-resisting and acid-resisting
rubber goods. 1t is non-toxic, but it
may contain silica; therelore precau-
tions should be taken to prevent in-
halation of the dust.

Soapstone
70 (See tale)

Sulphur

77. A pure natural deposit ground
o an exceedingly fine powder. [t is
light vellow in color and is the prin-
cipal vulcanizing ingredient used in
rubber manufacture. With few ex-
ceptions, all rubber goods are cured
or vileanized with sulphur or with
sulphur compounds.  Sulphur dust is
iritating to the eves, respiratory or-
cans and skin. Gloves and shirts
with sleeves may be neeessary to pro-
teet the hands and arms.  Gougles
and respirators should be used if
tnere i~ much sulphur dust. Ade-
quate ventilation and exhaust equip-
ment should be provided to keep the
dust al a minimum. There are sev-
erad varieties of sulphur. sucl as flow-
ers of sulphur and precipitated sul-
phur, but chemically they are the
same o~ the natural product.

Tale

8.\ nine white-tosgray powder
that teels extremely soft and peculiar-
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1y greasy or soapy. It is used through-
out the rubber industry as a lubri-
cant or dusting powder. Tt is a
hydrous magnesium silicate, very in-
ert, [t is non-toaie, and there is no
health danger in its handling other
than that of dust.

Telurium

79.  Tellurium is used to a limited
extent as a vulcanizing agent and
especially  where  very low-sulphur
stocks are desived. 1t s o grayish-
black amorphous powder. Delinite
records as to its toxicity are lacking,
but some workers appear to be very
sensitive to the odor given off when
they come into intimate contact with
rubber stocks containing this chem-
ical.  Aside from the disagrecable
odor, there appear to be no records
of cases where it has presented a
serivus health hazard when used in
rubber. It is advisable to protect
workers from direct contact with the
material as much as possible.

Titanium Dioxide

80. Titanium dioxide, ecither as
the oxide or in comhination with buri-
um or calcium sulphate, s used as a
white coloring pigment for com-
pounding rubber, 1t is one of the
whitest and meost stable of the few
white pigments suitable for rubber.
These titanium whites are exceeding-
ly fine white powders, and the usual
precautions for pigment dusts should
be observed.  "There appear to be no
records of their having causcd any
toxic hazards as used for rubber com-
pounding.

Tripoli

81. Also called rotten stone. T
s a porous, siliccous rock resulting
from the natural decomposition of
sandstone, It is used a5 an inert
filler and as a mild polishing com-
pound for rubber. Tt is non-tonic,
but care should be exercised 1o pre-
vent excessive dust, and especially in-
halation of dust, since it may contain
a small amount of silica as an m-
purity.

Tripolite
82. (Sce diatomaceous earth))

Ultramarine Blue

83. A powder wsed for coloring
rubber goods, Tis composition is vari-
able but consists essentially of a dou-
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ble silicate of sodium and aluminum,
and codium sulphide. Tt 15 a dark-
blue powder, fust to heat und swphur.
It is non-toxic. hut dust should he
kept to a minimun,

Umber

° L]

84. An iron oxide with varying
amounts of day and silicon com-
pounds,  There are two common va-
rieties. The raw vmber is the nat-
aral deposit graund and made smoath,
whereas the burnt umber i3 calcined
at low heat. The former is a4 veldow-
ish-bull to brown color, and the latter
a reddish-brown color. They are luw
cost colors, used extensively in rubber
tfloorings  and  mechanical  woods.
There i~ no hcalth hazard in their
handling other than that of the dust.

Venetian Red

85, (Sce red oxude.)

Vermilion

86. A hne brilliant  scarlet-to-
orange-colored powder consisting of
mercuric sulphide. It is used in «
hmited way for coloring certain types
of rubber but is too costly for gen-
cral use. It is a very imerl com-
pound, and no health hazard is in-
volved in its use exeept that of dust.
Whiting

87. 2\ soft white or gray powder
consisting of more than 98 per cent
calcium carbonate, [t Is one of the
most widely used 1illing compuunds
for rubber manufacrure. The poorer
grades nvy contain some races of
silica. 1t is pon-toxie, and there is
no health hazard connected with its
us¢ unless it contains free silica,
which can he determined by ltabora-
tory amalysis.

White Lead

88.  (>ee lead compounds.)

Yellow Ochre

89. .\ mineral  deposit wheea,
when ground, produces a cheap pig-
ent used in coloring rubber goods.
Used principaily  for Qooring  and
mechanical goods. Tt consists of hy-
drated Tferric ovide mixed with cluy
and other siliceots materials in vary-
ing amounts.  There iy no health
hazard in its use except that of dust.

Zinc Oxide
00.  Neat to sulphur, this is paon
dbly the must widely used ruober



Lime
54, \ fine dry white powder used
extensively in rubber compounding as
~a secondary accelerator and drying
mgrédient.  This compound is the
so-called hydrated calcium oxide or
slaked lime. 1t is slightly caustic
and irritating (o mucous membranes,
and - suitable protection against its
caustic action is required. (See In-
dustrial - Data Sheet  D-Chem. 19,
“Lime,” for details.)

Litharge

55, Lead oxide.
pounds.)

(See lead com-

Lithopone

56. A fine white powder consist-
ing of Dbarium sulphate and zinc
sulphide of high coloring power. It
i~ a widely used pigment for pro-
ducing white rubber goods. Being
rather iert, there is no hazard con-
nected with its use other than the
reneral dust hazard. The zine pres-
ent in the material might be dis-
solved il considerahle quantities of
dust were taken into the system, but
zinc in such small quantities would
not be considered as a toxic mate-
rial.

Magnesium Carbonate

57. Also called magnesia carbo-
nate and light carbonate. This is a
Mulfy white powder; next to carbon
black it is one of the lightest powders
used, and it therefore causes consid-
erable dust. It is very soluble if
taken internally, but it has no poi-
sonous effects. It is an ingredient
often used for baby and toilet pow-
ders und also used in many medical
preparations as an anti-acid and mild
laxative. There is no health hazard
connected with its use other than
that of dust.

Magnesium Oaide

S8 Adso called madnesia oxide
and caleined magnesia. It is obtained
by heatg the magnesium carbonate.
Two grades are used extensively in
the tubber industry, one calied heavy
calcined magnesia and the other Hght
calcined magnesia.  The heavy prod-
uct 1> more dense and shghtly darker
in color than the light calcined ma-
rerial.  Both are used as auxiliary
accelerators and to neutralize acid
reactions.  The pereentage used is
relatively small in most cases.  The

dust is slightly irritating (o mucous
membranes but non-toxic,  Suitable
respiratory ‘protection is required in
its use.
Magnuesia Usta

59. Same as magnesium oxide.
Mica

60. A form of aluminum silicate
which, when fincly ground, is a soft
alistening powder. The flat particles
slide over each other, giving the slip-
pery properties noted in graphite.
The color runs from a cream white to
gray. It is used for dusting raw
rubber to keep the slabs from stick-
ing together, also for dusting finished
goods to give a smooth, glistening
finish. Mica is also used in packings
and mechanical goods as a filler where
zoods are to resist heat and acid, The
material is non-toxic, and there is no
hazard other than the dust hazard.
Cheap grades, however, may contain
traces of silica.  Suitable respira-
tory protection is necessary.  Mica
in needle-like form is likely to be
more irritating to the skin and nasal
passages than mica in plate form.

Oxide of Magnesia

61, (See magnesium oxide.)
Oxide of 1ron

62, (Sce red oxide.)
Paris White

63.  (See whiting.)

Plaster of Paris
64.  (Sce gypsum.)

Plumbago

05. (Sce graphite.)
Pumice

06, A grayish powder consisting
of ground lava. 1t is a complex sili-
cate of aluminum, potassiom and
sodium. 1t is used as a soie abrasive
for producing a smooth polished sur-
face on rubber goods such as me-
chanicals and rolls,  Also it is used as
a filler in acid and heai-resisting rub-
ber goods, 10 s non-toxic, hut care
should be exercised in keeping down
dust.

Prussian Bluc

67. There are a nuwmber of so-
catled prussian blues with varying
shades and solubilities, all helonging
to the iron blues.  They are ferro-
ferri-cyanide compositions and arc
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non-toxic.  The blues used for rub-
ber are the insoluble type and pre-
pared to withstand the wmperaiures
of vulcanization.  They are used in

comparatively ~mall quantities, and,

there is no health hazard connected

with their hapdling, aside from that
. »

of dust.

Red Oxide

68, A fme red pigment, very
dense and heavy, and consisting of
the red oxide of iron; also called
ivon red. It s one of the most wide-
Iy used red pigments for coloring rub-
ber. It is non-toxic, and no serious
health danger s involved in iis han-
dliing. However, 1t s advisable to
keep dust down, as the oxide flies
readily.

Red Ochre

69. A dull brownish-red powder
u~ed for coloring rubher goods. It
consists of a ground natural im;ﬁurc
formi of iron oxide, more gritty as a
rule than the regular red oside. It
is non-toxic, but it inay contain silica,
and so cure should be exercised m
keeping down dust.

Rotten Sctone

70, (See tnpoliy)
Sand

71.  (Sce silicon dioxide. )
Selenium

72, Metallic sclenium in the form
ol a fine heavy grayish-black powder
is used to o limited extent in scveral
branches of the vubber industry, no-
tably in the inaulated wire industry
and where a very low percentage of
sulphur must be ueed.  Information
concerning s properties  is
rather meagre. It is claimed 1o be
non-toxie, anc we have no records
to indicate that there are any healih
hazards in connecton with its use
in the rubber fadusiry, Tt is ad-
visable to protect workers asain-t in-
haiation or swallowing of the d

toIC

[ERT
Silica

73, (See silicon dioaide.)
Silicon Dioxide

74 Abso called silica ansd quartz,
sand, ete. .\ hard abrasive powder,
varying in particle size from a very
fme powder to large sharp particies
known as sand,  The color may wary
from ahnost pure white to ycliow or



“cottan plant.

COMPOUNDING

Cottonseed Ol

oA patle vellow - to - reddish-
hrown oil oblained Trom seeds of the
It is used in rubber
as it sottener, for recluiming old rub-
ber, and in conjunction with resing to
produce tack.

Cumar

T, A synthetic resin consisting
of polyiners of coumarone, indene.
and homologous compounds, 1t can
be obtained in several states, varying
from a liquid to hard, high-melting
resins. The color varies {rom light-
bulf to brown. It is used quite ex-
tensively in o various rubber com-
pounds such as those for soles, floor-
ing,  [friction  tapes and cements.

Cumar is also used in acid-resisting
and alkali-resisting stocks. It is non-
tosic,

Degras

112, Also known as sod oil and
wonl dark-brown
wrease obtained from the washings of
sheep’s wool. T is used as a soltener
ind Tor mding in the processing of
raw rubber, such as in calendering
and extruding. 1t is non-toxic.

aresse, Mds

Factice, Black
113, A black gummy cake re-
sembling rubber but easily disinte-
grated by crushing. 1t is made by
vulcanizing vegetable oils with sul-
phur and  adding mincral  rubber.
Black factice is added directly 10 the
rubiber on the mill and i~ used as a
soft filler. It has the property of
absorbing other fitlers and thus hulk-
ing up the rubber. It is also used
for producing a smooth finish on

calendered and extrutled goods. There
i~ no health hazard in the use of
[actice.

licucee, Brown

T Also eallid hrown substitute,
It i~ a0 vulcanized oil usually made
cornoor sinedar oil by heating

.- V- e s

i v o L]

Tom

v

Lds tOcesstt 16 The proper suade it
casity crumbled,

)
et oy o he rabber en

~ i \isr"\-:\m\\ n Cane,
dve nns s ueed asoa soi nlling
mdlcria) in moulded woods, druggists’

sundries, proofing and tubing.

Factice, White
115. A white granular powder pre-
pared by vulcanizing vegelable oils

MATERIALS IN TIHE

with sulphur chloride.
sova hean  oils are often used
for making white factice.  The fue-
tice is added directly to the ruhber
hatch on the mill. 1t is used in
druggists’ sundries, tubing, extruded
articles, volls, pads and moulded arti-
cles. It gives a smooth, velvety
finish  and  facilitales  calendeting,
tubing and other processing opera-
tions, There is no hazard aside from
that of dust.

Rapesced

Gilsonite

116, A very pure natural hitwmen
found in the United States only. It
is a black mass breaking with con-
choidal fracture and showing bright

lustre. It is used in {loorings, me-
chanical goods, coatings, varnishes,

insulation, gaskets and cements.

Glucose

117. .\ thick, viscous, svrupy li-
quid made ivom corn. 1t s used in
a few  rubber  compounds  and
cements, and tor latex compounding.

Glue and Gelatin

118, A nitrogenaus colloidal sub-
stance of the protein class which is
derived from animal  connective
tissues  and  bones obtained  from
slaughter house and tannery wasle.
I comes in shects, chips or ground
granules, usually of a light-amber
color, and always contains somce
water, It is added directly to the
rubber on the mill or dispersed in
water.  Glue is used in rubber as a
reinforcing ingredient of low gravity.
1t gives strength, stiffness and good
processing qualities. Tt is used in
tubing, rollers, coatings and latex
compounding.

Guayule

119. A resinous rubber native to
Mexico and southern United States,
having about twenly-five per cent of
resin, 1 s used largely far soit
rubbers such as friction stocks,  De-

Ny ot a salt sesinons nature, i daoe

PO T N s 4 i
de SINORCG ~fets, did sl aieoai,
are often added w the harder rub-
bers to ~pecd up the breaking down
e,

Gumbkaraya

120.  Gumkaraya s a  bassora
type of gum similar fo gun traga-
canth. Tt is used for thickening
latex solutions and is non-toaic.

RUBBER INDUSTKY-
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Gum Tragacanth

21 Dull white nanstucent fidhoes
or yellowish powder, T s i vegetas
ble gum used Tor cements and as a
thickener Tor It is
non-toxic.

Litex solutions.

Gur Percha & °

122, "The coagulated milk juice of
various tropicai trees, It comes in
vellowish or hard lcathery
sticks, Tt is with rubber to
impart - certain lealhery properties
and in goli ball manufacture and
cements.  One darge use has been in
the coating and  impresmation  of
fabric for driving belts, clutch linings
and wire coverings, 1t is non-toxic.

grayi~h
u-ed

Hardwood Pitch

123, A brown bituminou~ mate-
riaf consisting of the residue Trom
the distilladon of hard wood. 1t is
used as an accelerator activator, and
for giving tackiness (o rubber stocks.
Iis added directly to the rubber on
the mill. Only comparatively small
percentiges wre used, and no heaith
hazard is involved except that of pos-
sibhle skin {rritations.

Hydrolene

124, .\ Dlack bituminous miass
resembling  asphalt, obtained {rom

the vesidue remaining after the de-
structive  distillation ol petroleum.
Used as a filler anc softener in much
the same manuer 2z asphalt.  (Sce
asphalt.)

Linsced Oil

125, An amber-colored drying oil
obtained from the seeds of the ilax

plant, It is used in rollers and
cements in preparing rubber substi-

tutes in the form of Jactice by vu-
canizing the oii with sulphur
ide. It is non-toxic,

Mincral Oils
126, Numerous grades of mineral
oil, ranging from the light

S AP R T B

chitor-
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rubber.  There i~ no health nazard.
except possibly that oy Skin dtritavon.

Mipszal Rubber
127. A term applivd to rat.ed

wsphaltic deposits such as gusvnuie



It is used hoth as an ac-
tevator of acceleration in vulcanizing
the rubber and as w white reinforcing
ingredient 1t is a fine white amor-
phous powder.  Taken internally, it
1~ slighty toxic, but with proper pre-
cautions for keeping down the dust
there is no serious health hazard in
its handling.  However, many grades
of zinc oxtde contain lead saltz which
increase their toicity.

inredient.

Zinc Sulphide

91. .\ fine white powder with yel-
lowish tinge used for coloring rubber,
1t his wieat coloring power but is not
as good a reintorcing ingredient as
zinc oaide. There is no especial haz-
ard involved In its use. (See also
zinc oxide.)

Gums, Oils, Resinous Materials
and Waxes

02, The substances in this group
are largely used as softeners and
plasticizers,

03 This group contains materials
which are either liquids or semi-
solids, and therefore there is no dust
hazard.  Also, all members of this
group are practically non-volatile at
temperatures encountered in rubber
processing. None of the substances
mentioned is known to be toxic with
the possible exception of some of the
tars or pitches. They are not haz-
ardous as used in the rubber industry
because  of the refatively  small
amounts used and because they are
neither in fine particles nor suflicient-
lv hat to give off fumes.

94, The oils are usually added
directly to the rubber on the mills
and worked . The solid resins and
wazes are either melted or vround
0 coarse fakes before they are added
(0 the rubber: with reasonable care
and  deaniiness there is w0 health
hazard in their use,

93, Oils and resine known as or-
canic accelerators are not included
with this group but are discussed in
N. S. C. pamphlet No. RU-1.

Asphalt

06, \lso called bitumen and min-
eral pitch. It is a natural deposit of
bhituminous mixture, either solid or
~emi-solid, readify soitened by heat,
and is used as a soltener and cheap

filler, espectally for extruding and
covering stocks,  The color of the
natural materials i brown or brown-
ish-hDlack.  Many treated or blown
asphaltic compounds are also  used
in rubber compounding, and the lat-
ter may be obtained in almost any
degree of hardness, They are usually
Mack and have a bricht rracture
when broken.  Asphalt handlers may
be troubled with irritation of the skin
because of the mineral oil in the
asphalt.  Therelore handling of as-
phalt with the bare hands should he
avoided where possible,

Balsam

97. (Sce Canada balsam.)

Beeswax

98, A vellowish-to-white colored
wax obtained from the honey comb
of bees. Tt is tough and has a fairly
high melting paint. Tt s used to
render rubber impervious, as well as
a softener in extruding, and as a mild
preservative against the action of
light.,

Bitumen
99.  (See asphalt.)

Brown Substitute
100. (Sec factice, brawn.)

Black Substitute
101.  (See factice, black.)

Burgundy Picch

102, An opaque  vellowish  to
reddish-hrown resin obtained from
Norway spruce.  Softens under heat
and is used in conjunction with other
oils, to give tack to rubber, especial-
lv unvuleanized frictions, tapes, ete.
It s also used in tacky cements.
Piteh is a skin irritant to many per-
song, especially when a high siandard
of personal hygiene is not maintained.

Canada Balsam

103, .\ resinous exudation from
spruce, used to give tack in rubber
frictions and cements.  (Sce also bur-
qundy pitch.)

Carnauba Wax

104 Used guite  extensively in
rubber componnding to produce a
dense, impervious product for rubber
coatings, flooring, cte. It is a wery
hard, yellowish-ta-bufi-colored  wax
of high melting point; it wsually is
melted beiore it is added o the rub-

INDUSTRLYL SAEETY SERHELS NO. RU-&

ber batch.  Carnuuba wax s ob-
tained as an ezuaation o leaves
of the Braglian wax pain.

does nol jiresent any special azdrds

Is use

Castor Oil

105\ thid. wvellonish oil ub-
tained from (he castor bean.  Used
s a softener in rubber and in the
production o7 certain rubbe. sunsti-
tutes or factice.

Ceresin

106, 2\ putited mineral carth wax
having o melting point 6! approsi-
mately 74 degrees Cemtigrade. It
comes in white cukes. (Uwed in rub-
ber (o render it mare impervious Lo
water and air, as a softener, ang Lo
extruded articles and. coverings, elec-
trical insulations and for acid-resist-
ing rubbers.  No hazard is involved
in its use.

Coal-Tar Pitch

107 A brown to-black wnorphous
body consisting of the residue re-
maining aiter the coal-tar hius been
distiled. 11 varics from a soit sticky
to a hard brittle mass according o
the degrce to which distiflation huos
been carried out.  Coai-tar pitcn i
u~cd as a soflener and tack producer,
and for extruded goods, It may cone-
tain residues of  coal-tar products
which are toxic, hut the high temper-
atures of distillation shonld remove
most of these, and the staad ataoants
wsed for most rubber work preclaae
any serious health hazard in s use,
provided a high standard o1 personal
hvgiene is maintained.

Colophony

108, Comman nine resin which iz
obtained as v restdue after the dis-
tillation of turpeniine oil from crude
turpentine.  Varies in coior Jrom
light-amber o durk reddish-iaown,
Lo i used In rubber compounds or
producing  tack and in ruhhbe,
cements.  Housuaby comes i jumils
and ix readily pulverized or melts
down  when added 1o the rubbe:
batch on the mill. There 1~ no known
hacard in its use.

Corn Oil

100. .\ pale vellow oil chtataed
from the germ of corn. {tis used 'n
rubber as a softener, inorechdn iy
old rubber, ard in the hanula e
ol {actice or rubber substitute.

6'{. ~



and also to blown asphalts,  Blown
asphalts may be obtained in varying
degrees of hardness and are <old ac-
cording to their respective melting
points.  They  are  often  called
ML by rubber compounders.
AMineral rubber is uzed in many lines
of rubber manulacture both as a
cheap bulking filler and to aid in
protessing raw rubber,

N
A

pr It is used in
frictions, spread yoods, cements and

many  types ol mechanical rubber
goods.  Mineral rubber comes as a

solid mass in sheet wetal drums or it
may he obtained in a granular forn.
His added divectly to the rubber on
the il There i~ no health hazard
- . . - . A P - s
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crushing, and the hberation o oy dro-
wen sulphide which should be re-

moved by adequate ventilation,

Montan Wax

128, A mineral
from lemites.  In the crude siate it
i~ dark brown. When refined, it is a
white semi-oft wax,  The crude wax
iv used for soling, flooring, special
stochs, insulating compounds and ex-
truded  stocks.  This wax  imparts
excellent processing gualities without
the soltening eifect resulting {rom the
use of softer waxes such as parafin.
No hazard in its use.

wax  entracted

Naphthalene

120, White crvstalline flaky com-
pourd, used to a limited extent in
certain vubber goods as an odorant
and processing aid  The material
has a camphor odor characteristic of
moth balls, I may contain, ag im-
puritics, coal-tar products which are
lightly toxic. However, such small
guantities are ased in rubber com-
pounaimy that the health hazard s
slight.

O1l Substitutes

130, (See fucli‘cc.)

Orokerite

131,
ring native, and yellowish-brown-to-
Hack or green in color.
rubber Gller and softener, especially
in ~uch poods as electrical insulations,
fricions, extruded and mechanical
wtocks. Usually added directly to the
rubber on the mill, either as broken
fumps or in mollen state,  (See also

A mineral fossil wax occur-

Used as a

ceresin which is prepared {rom ozok-
erite.)  There is no health hazard.

Palm Oil

132, Anorange-vellow fatty oil or
grease of huter consistency, It is
obtained from the Nruit of a tropical
palm. It consists chielly of palmitic
actd and the plycerides of palinitic,
oleic and stearic acids. It s used in
rubber to wid processing, especia’ly
for producing a smwooth finish on
catendered and extruded goods. Alo
used to reduce the tack in very sticky
compounds.  There  is " health
hazard in its use.

no
Parafiin Qils

Pavatl Wax

134, .\ white, translucent, wavy,
tasteless and odorless solid obtained
from petroleum. 1t consists ol a
mizture of hydrocarbons chielly of
the methane series, [t varies in color
from the Heht-velow crude to a hard
white refined wax,  Wax ix wsed in
rubber as a softener, as an aid to
processing, as an anti-scorch mate-
riad, and as an anti oxident and liyht
resistor. 1t is also used for rendering
rubber less permeable to water solu-
tions,

Petrolatum

135. Also called  vaseline and
mineral fat. A light-yellow-to-amber
colored, oily, semi-solid materiad con-
sisting chiclly of hydrvocirhons of the
methane and olefing series. 1is ob-
tained by distillation of the still resi-
dues obtained in steam distillation of
parafin base petroleum. It is used
in ruhber as a softener, in recliming
old rubber, as an antiscorch material
for active aceelerators, and 1o aid in
smooth  calendering  and  extruding
operations. Theve i~ no health
hazard,

Pinc Tar

136, A wvery viseid, blacki-h-
brown liguid with o characieristic
odor and laste. It ts obtaiaed {rom
the destructive distilation o1 pine
wood, It is used in rubber goods a-
a4 softener, tack producer, dispersing
agent, and accelerator for svathetic
rubber. It tinds a large use in trewd
stocks, frictions, tape, recliiming of
rubber and cements, U contains
phenolic budies, but as used in rub-
ber it should not be hazardous. 1t

INDUSTRIAL SAFETY SERIES NO. RU-3

1s usually addea direetly 1o the rub-
ber batch on the mill.

Pine Tar Qil

137, A vedésh-brown oily wubd-
stance obtained trom the deatructive
distillation o pine wood. [t s a
lighter distillate than pine tar. It
}1;1s a strony tary odor and
Fhe material is somewhat tonic and
should be huncled careiully. It is
Used fur the same purposes as pme
tar in rubber, but the livhter oil is
preferable tor ¢rtain compounds.

i taste,

Rapeseed Oil

1Q
HES R

L dar ke hrowa-te- e et

s '
ot v v

llhll\i“f_( Taclite ot susciucd ruobet

substitute.  {See factice.)
Rosin
139, (See colophony.)

Rosin Ol

140,  An winoer-colored oily Hg-
uid, with @ pleasant odor bur a
strong, peculiar taste. 1t ix obtained
hy fractional distillation of roam. 1t
is need for procucing tack in rubber
adhesives, tapes, meenanicdds, and in

rechiiming  rubber, Tnere is no
health hazard.
Shellac

141, o\ resinous eaadation from

the twiys of a species of Lt Indian
tree; 1L is caused tu eauce the
bite of an insect. 1t is obtained as
orange-to-light-bull brittle dakes, or
as a ground powder. [t is used to a
Himited extent in rubher as a ~tfioner
and in hard rubber o give imaess
and finish. It is non-toxic.

by

Sod Oil

TH. (See egras )

Stearic Actd

PR colorless,
jike naterial handled in blocks or
lakes, 1t 1~ obtained hiun-
arivde heel tadaws by =aponication
or distillaten and pressaie ana also
by hydrogenation of oieic atin, T
iz ueed in most repes of rabher goods

odoriess wax-

[INYNN

it o sfabilizer of valcunmizaiion, as an
and

as a dispersing agenn ana sedtener

activalor ol cortain deceioralois,
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Jubber. in which it readily disperses.
[t is -non-toxic.

Liquids and Gases

144, In this group are mcluded
the usual liquid solvents and gases
u~ed in rubber manufacture with the
eveeption of the liquid accelerators,
which are listed under organic ac-
colerators in N.S.C. pamphlet No.
RU-1, and softening oils, which are
listed above. :

145, This group contains some ol
the most hazardous chemicals used in
the ndustry and should he given
careful study by the safety engineer
to see that they are properly handled,

Liquids
Acetic Acid
1o, Acetic acid s not used gen-
eraily throughout the rubber indus-
try. only in ospeaial parts of it It
i, however, used in large quantities
tor certain purposes. It i~ used for
coagulating rubber latex, in certain
latex  preparations, and in sponge
rubber production.  In coagulating
and latex work, the temperatures are
low or normal, comparatively small
proportions on the batch are used,
and handling is stmple.  When used
ior sponge rubber. the temperatures
are higher, and disagreeable Tumes
are given ofl which should be con-
ducted away by proper ventilation
and exhaust equipment.

147, Acetic acid i~ a clear, color-
jesn diguid at ordinary temperatures.
It comes in a number of different
strepgths, varving from the pure con-
centrated acid, known ag glacial ace-
e acid. down to dilutions as low as
25 per cent. Tt has a strong, pungent
odor characteristic of vinegar and is
very corrosive, especially in the high-
or concentrations. It is very irritating
(o hands and nisal passages. In
small quantities it I~ not toxic, but
care should be taken 1o keep it away
nom the bare skin, and any Tumes
<hould be conducted away from the
workera,

Alcohol

148, AMeohol s usually used in
the denatured state,  lis use is not
extensive in the rubber industry. be-
g contined to certain types of
cementts, as a nieans of introducing
cevtain resinous compaunds into vub-
ber, and as a deaning solution for

raw and fnished rubber where it s
necessary to avoid solvent action on
the rubber.  The characteristics of
alecohol are well known:; it is not
necessary to dwell here upon its re-
lative toxicity.  Various types of
denatured aleoho) are available, and
all are tonic I taken internally; but
as used for rubber work there shoutd
be no hazard if not actually taken
internally. Al grades of alcohol are
tlammable.

Ammoria

149, Anmonia is a colorless s,
but as wwually used it is dissolved in
water and known as ammonia water
or ammonium hydroxide. 1 is sold
on its ammonia content designated by
degrees Baume.,  The wsual grade
used s 20 Baume, or a saturated
solution, M is a clear, water-like liquid
with a strong, irritating odor.  [n the
concentrated form it is strongly caus-
tic and should be kept away from the
skin,  Rubber gloves and non-ven-
tilated goggles should be used in
handling it. 1t gives off powerful,
pungent fumes when exposed to the
air, causing bronchiad disorders i in-
haled in considerable quantities. The
fumes are toxic. hut usually do not
leave any serious lasting  cliects,
Where used, a good ventilating or
exhaust system should be installed.
In the more dilute forms of ammonia
liquid, the water rerains the gas in
solution, and only slight fumes me
civen off.  I'der certain condifions
ammonia mined with air is explosive.

150, Dilute ammonia is used very
genevally to presevve raw latex, i
manufacturing latex compounds, and
throughout the liquid latex industry.
The concentrations here seldom run
higher than a few per cent, and there
is practically no hazard other than
where the ammonia solutions are pre-
pared.  Ammonia is also used in the
spread-goods industry as a neutral-
izer Tor acid released during the vul-

canization opreration where sulphur’

chloride cures are used, The hazard
here is also small since most af the
cold curing ehambers are ol nedes-
sity equipped with adequitte venting
svstems,  (See alsa N.S.CL pamiphlet
No. 25, “Acids and Caustics.”)

Benzol

151, Benzal, or benzine, as it is
chemically defined. is a clear, water-

- - ool s nFhosdaa N
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white liguid of characteristic odor,
derived from the destructive distil-
lation of coal. 1t is very volatile at
room temperatures and shoukl never
he allowed to stand in open contain-
ers. The vapors are very laemable
and very toxic. Iienzol is used largely
for making cemnents and achesives for
assewbling rubber parts during proc-
ess of manufacture, [( was formerly
used in Jarge quantities as a wash for
vaw rubber, being applied by hand
swabs. It was here that many of the
most SevVere poboning cuses were ea-
pievenced, “The vapors spread rapid-
ly and should he removed by exhaust
systems to decrease both the fire
hazard and the health hazard, The
workers should not be allowed 1o
breathe any considerable quantity of
henzol vapors, nor should thev L
permitied to get the solvent on their
clothing, hands, or other parts of
their bodies.  The solvent can e
absorbed throuzh the skin as well as
through inhalation, producing lasting
serious  complications.  (See N.S.C.
pamphlet No. LD, 14, “Beazoi.”)
Benvene

152, Same as benzol,  Must not
he confused with beazine, which is a

peteoleum product and not o coal-tar
product.,

Benzine

153, A disullation product from
petrolewm, being a clear solvent simi-
Ly in properties to ordinary cleaners’
naphtha but very light and volatile.
Ao called petroleum ether, It i
used as a cleaning sclvent {or swab-
bing raw rubber ane iy much safer
to use than benzene, from the wxicity
standpoint.  However, it is  very
Tammable. Tt should be used
safely dispensers (o climinate  the
free hazard. Breathing benzine vapors
will cause dizziness,

Carbon Bisulphide

15h 0 N odear, colorles ) very Ham-
mable liguid.  When pure it is al-
most odorless, hut the commercia
grade usually uwed has a stong, dis-
agrecable odor, 11 is exeecuingy
volatile at voom temperitures, having
a fash point at minus 235 dedrees
Centigrade. It anay ignite from a
spark or flame nany feet away. [t is
very  polonous to becathe, (For
mrther details as 1o its toxdony, see
NoCooIndusinal Data’ sheet -

-
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155, Carbon hisulphide is used
cor temoving sulphur bloom on rub-
“her goods, in rubber adhesives, and
a~ a diluent for sulphur chloride in
cold vulcanization and vapor cure.
Departiments  using this solvent
should be adequately equipped with
fire extinguishers and exhaust sys-
tems.  Keep solvent off the hands.

150.  Within recent years the use
of carbon Dbisulphide has been very
limited as, in the majority of cascs,
less dangerous materials have been
substituted. There are, however, a
few places where 1t finds a use In
rubber manufacture, and the safety
engineer should study each situation
and see that the material is handied
in a safe manner,

Carbon Dioxide

157, Carbon dioxtde s an inert
cas used i the rubber tadustry for
inflating air bags and tubes and for
vulcanizing purposes. It is non-toxic,
but i~ highly suffocating since it s
devoid of active oxyeen and does not
support life.  Its danger lies in the
fact that 1t 1s a heavy gas and likely
to collect in “dead pockets™ where
ventdation is poor.  Considerable
quantities may be liberated through
leaks, or discharge from bags or vul-
canizers at the conclusion of vulcan-
ization operations.  \dequate ventil-
ation will remove any danger.

Carbon Tetrachloride

1580 A light, colorless liquid with
a peculiar characteristic odor. 1t has
a low Dboiling point and is very vola-
tile at room temperature, giving off
heavy vapors,  The vapors are nol
ammable but are tosic.  They are
heavy and sink (e low parts of the
room, often collecting in corners and
poorly ventilated places, making a
real hazard to workers unless re-
moved by proper ventilation or ex-
haust equipment. This solvent finds
an extensive use in rubber manufac-
turing on account of its freedom from
fire hazard and its excellent solvent
properties {or rubber. Tt has re-
placed many other solvents, (Sce

NSCo Industrial Data Sheet D-
Chem. 25, “Carbon Tetrachloride.™)
Chloroform

150. A\ clear. colorless, highly

volatile liquid with a peculiar charac-
teristic odor. 1t is toxic, but it will

not ignite readily. 1t is an excellent
solvent for rubber and is used for
cements and cleansing solvent,  Tlow-
ever, it has heen almost entively re-
placed hy carbon tetrachloride which
has propertics very similar to chloro-
form where used in rubber manufac-
turing, It should he handled with
the same care as carbon tetrachloride.

Coal-Tar Naphtha

160.  Retined coal-tur naphtha is
a clear, water-white liquid having a
heavy, gassy odor. It is flanunable
and should be kept in approved dis-
pensers.  There is alko a crude mate-
rial which s straw colored, hut this
grade is not used to the same extent
as the vetined grade.  Coal-tar naph-
tha consists of a mixture of henzene,

toluene, aylene and  other higher
homologs, It is toxic, hut Tess vola-

tile than benzol. Tt is used to 4 con-
stderable extent for rubber cements,
rubber doughs, and as a cleaning
solvent. The same precautions should
be taken as for benzol.

Ethylene Dichloride

tol. .\ colorless quui’(l having a
strong chloroform-like odor, 1t is an
excellent solvent for rvubber and is
used for rubber cements and doughs
on account of its low fire hazard. It
is toxic and in many respects acts
like carbon tetrachloride. 1t should
be handled in a similar manner (o
carbon tetrachloride. Ny vapors are
very heavy.

Gasoline

162, The name given to a series
of solvent distillates  derived  from
petroleunt and  having a range in
aravity from S0 degrees 1o Y0 degrees
Baume.,  The range (rom 36 degrees
to 70 degrees is the usual range of
rubber solvents.  They are clear,
water-white, oily liquids of charac-
teristic not unpleasant odor.  The
vasolines are the most universally
used solvents in rubber manujacture,
partly becanse of their Tow cost. They
are all toxic and tlammable and
should he handled with care. Vapors
should be removed.  Gasohline dis-
solves the natural oils and fats of
the skin, causing dry and <happed

skin.  This can be prevented to a
great extent by fiust coating the

hands with a neutral glycerine soap
prepavation, which repels the gaso-
line.
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lo3.  Gasoline is used as a clean-
ing and swabbing solution in the
manutacture of many rubber articles,

in all types of rubber cements. in
preparing  coating and  spreading

doughs, and as a diJuent for other
solvents.

Glycerine

164, Al called glycerol. it is a
clear, colorless or pale-yellow, heavy,
syrupy and odorless liquid having a
sweet taste. It is non-tflammable and
non-toxic and  presents no  hazard
from the health standpoint. It is
used in vubber manufaciurine as a
preservalive coating or dressing on
finished rubber goud-, to prevent ruli-
ber Trom sticking together while in
the raw state and in diquid Jates
preparations
ing, it i~ cither swabbed, spravea or
painted on.

When need as o dress-

Kcerosene

165, .\ clear, water - white (o
straw-colored, oily fiquid. 1t i~ ob-
tained as a distidaie from petroteum
and refined to remove iow Dash Con-
stituents. U i compariatively e
to use, although the skin o1 some
workers is sensitive 10 Kerosene o
T is used to a limited extent in rub-
ber manufacture, but very eatensive-
ly as a wash for rubber machincry,
rubber rolls, etc In rubber munu-
facturmyg 1t v wed for soltening wnd
blowing  sponge  goods.  Kerosene
presents @ fire hazard, but it is not
as hazardous as gasoline

3
3
.

Naphtha

166, A name gives 1o hoth netro-
leum and coal-tar solvents. e type
ol mnaphtha should  he  speciiica:
otherwise it 1z very misleaaing,  (For
petreleum  naphtha,  sce benzine,
petroleum cether. and gasoline, For
coul-tar naphtha sce coal-tar nuph-
tha.)

Petroleum Liher

167, (See henzine.)
Solvent Naphtha

168, (See codi-tar nephina.)
Sulphur Chioride

109, "The subdhlotidae o suinhur.,
It is an amber-to-vellowish-ren, aly
fuming Jiquid wah very penctrating
odor, used m vulcanizing rubte s
the so-called culll process ana voour

peocess. Tis use as such is coniined
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Facely o sheet, spread and dipped

It is also used in the manu-
facture of rubber substitutes and oil
tactice.  When used Tor sheet and
spread goods, the sulphur chloride
may he applied in liquid {orm by dis-
rributor roll, or the goods may be
hung i chambers where the sulphur
chlovide i vaporized by heate The
sulphur chloride i< extremely active
chemically and is usually diluted with
~<ome solvent such as carbon bisul-
phide or Dbenzol. In  vulcanizing
chpped goods. the latter are usually
immersed Tor @ very short time in a
diduted solution of the sulphur chlor-
ide.

170.  Sulphur chlorde is readily
decomposed in a damp  atmosphere
andt should be kept well bottled when
not i use. It is extremely corrosive,
due to diberation ol hydrachloric
acid in presence ol nmoisture, Tt is
irritating  to the  eves,
lung~. and  mucous membranes.
Waorkers should be protected from its
tumes by adequate ventilation and
warned te keep it away from their
hands,

evtremely

Sulphuric Acid

171, .\ srongly corrosive, dense,
oy diquid, colorless to dark brown,
depending upon its purity, Used Jor
removing colton fher in reclaiming
old rubber. In a diluted form it is
used as a coagulant for latex mix-
tures 1 s also wsetl in attaching
rubber 1o metals and in producing
~uiphonated rubber resin products. Tt
catses very severe burns and will
char almost  any  organic matier.
Workers using sulphuric acid should
he protected from having the mate-
rial v into their eyves or onte their
~hin- o even their clothing.  The
acid will vapidly eat its way through
clothing (o the flesh. (See N.S.C.
pamphiet No. 25, “Acids and Caus-
ties” for details)

Foluol ot Toluene

1720\ colorless Sammable higuid
obtamed by Nactional distillation of
codl-tar oil 1t resembles henzine in
odor any many of it properties, al-
thoush it s dess volatile al room
1 is an eacellent rub-
her solvent, used {or rubber cements,
doughs and as a cleansing solution.
v toade and should be treated in the
<ame mdanner as benzol.
cliects can be very scrious.

I H‘ll‘l\‘ri\l ures.

Poisoning
Workers
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should be protected from its vapors
and should keep it irom their hands,
Its vapors are heavy and cling to the
fioor and in pootly veatilated cor-
ners.  (See benzol for handling.)

Turpentine

173, Nso called spirits of tur-
pentine, .\ clear, lanuable, color-
tess liquid with a characteristic rosin-
like odor, obtained by distillation
from turpentine rosin.  Tarpentine
is & powerful solvent for rubber and
wax formerly used in making rubber
cements, Buat its uce in rubher work
has become very limited, and it g
no longer an important factor in rub-
ber manulacturing, It is toxic and
irritaling  to  the skin, ecyes and
respivatory organs,  (Sce N.S.C. In-
dustrial  Data Sheet D-Chem. 12,
“Turpentine” for details.)

Xylene or Xylol

174, Nvlene is a clear, colorless,
Tammable liquid with a characteristic
penetrating odor. It is one of the
constituents of coal-tar naphtha and
i~ obtained from the latter souvee by
distillation. 1t iy a good solvent for
rubber and is ns¢d in rubber coments,
doughs for the spreading trade, and
as a swabbing solution in the man-
uracture of rubber goods. It is toaic,
but not 1o o great an extent a< hen-
zob and toluene, probably because it
ix Jess volatile. It s a fire hazard,
and the same precautions should be
taken both for fire and toxicily as
those noted {or henzol,

Crases

175, Comparatively few gises are
used in rubber manufacture, and in
nearty every case they are used for
vulcanization in some form.  Gases
are handled m closed chambers. Con-
sequently, leakage or inadequate exa-
haust systems are the usual causes of
trouble or discomloit to the workers.

Ammonia Gas

170. A with  a
powertul, penetiating and irritating
ador. Tt affeets the eves and respira
tory organs, It is used for neotraliz-
ing any acid alter sulphur chloride
vapor cures, It is produced by heat-
ing concentrated  ligquid  ammonia
water in the curing chamber and
finally is exhausted by suction or
forced air, (For full details  wee
N.S.C. pamphlets No. 25, “\cids and

colorless  gas
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Cousties,” and No. 95, Safe Han-
dling of Compressed Gases.”)
Chlorine Gas

177. A heavy, greenish-vellow
gas, highly irritating and toxic. 1t is
used only in speciatized industries;
for instance, in producing chiorinated
rubber. It must be rigidly contined
in suitable chambers and kept away
[rom workers. Lt is extremely corro-
sive, therefore hazardous, esiecially
in the presence of moisture.  (For
further data on chlorine see N 5.C.
pamphlet No. 71, “Safe Handling of
Chlorine.”)

Hydrogen Chloride

178, Abo known as hydrochlore
acid gas; is colorless and exceedingly

pungent. It is high.y irritating and
toxic. It has a strong afinity for

water and should be kept in closea
fystems,
ized industrics where rubler is con-
verted into certain resinaus products,
I oreguires speciad handling,

Hydrogen Sulphide

179. X colorless, amnmuable gas,
with a very offensive odor and a

sweelish tiste. I is used unly 10 a
limited extent for specialized work in
vuleanization  of  sheet or  spredo
goods i3 conjunction with other re
active gase~. Tt i~ highly toxic ana
Hammable and must be handled with
great care. ‘The goads are exposed
in closed chambers and the vas blown
in and later expelied (For details
on its health hazards see NS.C In-
dusirial Data Sheet Noo 16, *ydro-
uen Sulphide.””)

Sulphur Chleride

180, (See sulphur chioride ande.
Hgquids.)  Where the gas is used it 1
merely the hyuid sulpbur chioride
vaporized by heat in the not curing
chambers for vapor curing of sheet
and spread goods  Usually the goods
me destooned  in Lirge roums or
chambers, and @ quaniivy of ngui
sulphur chloride 1w evaporated on g
hot plate, creulation bemye accom-
plished by fan 1 necessary.  Con-
centrations e wseally wnadh, and
therefore serious hazard is avouded
with adequate ventiletion,

Sulphur Dioxide
18T, N poisonots, coliriess o

with a suffocating odor, 1t s use

I s weed only in special-,



.only, in special industries Tor produc-
ing special types of vulcanized prod-
ucts.  The wvulcanization must be
carried out in closed chambers, and
workers should be adequately pro-
tected from the gas.
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