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i, This pamphict is the second
ol a series uf two on “Compounding
Maierials Used in the Rubber Indus-
try.” The first pamphlet, No. RU-1,
is confined (o the classification of or-
<anic accelerators, anti-oxidants and
dry urganic compounds.  This pame
pivet is coniined to the iollowing
three groups of compounding mate-
ridis:

DIV UMY substatves,

fettnars, odds, restions  malerials  and

Wt NS,
Fapuids and gmses.

2. Ao attempt has heen madie to
i herein alphabetically, in the three
above zroups, practically all of the
wual compounding ingredients used
in the manuiacture i rubber which
are nat covered in amphlet  No.
RU-1. Tt should be realized, how.
ever, that new compaunding ingredi-
ents are constantly being developerd
amd in some cases new and unusual
dses dre being made of the present
qeredients. )\ briel deseription of
cach compounding ingredient is jtive
en. together with its use in the rub.
aer indusiey, itx reiative health haz.
anis and  recommendations  jor ils
~ate handling from a health view-
seant Many of the solvents wsed in
compounding pubber are lammable,
wertnin of the dry substances used
resent i duse explosion hazard, and
fhe use of various oils invoives the
aaier ol spontianceous ignition. How-
aver, ithe fire hazards of the sub-
~ances listed are not discussed in de-
i, s those hazards are fully cov-
ereet 0 other publications.

20 North Wacker Drive, Chicago

This pamphict is 3 compilation of ex.
perience in accidene preventioa, it shauld
not be sssumed. however. that it includes
every awceptable proceduce in the field
cavernl, Jt must not he confused with
federal, state oe insurance pequircments,
oc with American Standard safety cedes,

Dry Inorganic Compounds

3. Most of the compounds in this
zroup are oi a soft mineral powder
type. of a particle size less than iwo
hundred mesh, many of less than
three hundred mesh, or finer.  Fow
of (hem contain hard or abrasive par-
liclkes such as silicn or curundum.
Only a few are toxie. On the whole
they are comparatively free irom
health hazards. [However, they are
all more or less dusty when handled
carelessly, and the vrdinary dust haz.
ard ix always present.  Good storage
bins, conveyors, houded mills, and
efficient exhaust systems will readily
climinate the dust hazards and in
most cases prevent harm irom the
loxie ar  silica-heating  compounds,
{See also National salety Council
Health Practiees Pamphlet No. 4,
“Dust,” and Sale Practices  'am-
phiets No. 32, “FExhaust Systems,”
and No. 64, “Respiratory Protective
Equipment.™)

4. There are severai compounds,
however, that should receive special
consideration, such as lead or siiica-
hearing compounds. These ave so
designated in the ifoilowing list of
materials.

Aluminum Flake

3. A fine cream-colored nawer. .
consisting primarily ol aluminun: sifi-
cate, used as a Glier in runber. .7
is non-gritty and aon-toxic hut rather
dusty in handling.

Ammonium Carbonate

o .\ white crystaiine .o lumpy
powder having a pungent vdor o am-
monia. Jt readily decompuses ane.
gves offl an irritating wues duriny
mixing, It ix used in sponge ruhlers
It is slightly toxic, hut there 2 it
heaith hazard as it It funelicn s
the rubber indusiry,

Antimony Sulphide

‘7. There are two lype, e gwii-
en and the red anumeny sulphides.
wweri for colering rubber articles.
Some grades contain 2 cunsiderahle
percentage of irec sulphur andg cul
cium suiphate. They are shighty
toxie, irritating to the skin and (h.
mucous membraaes. Carefel handling
is required, (See also Industrial Dawg’
Sheet D-Chem. 22, “Artimony ar.
Its Compounds.™)

Asbestine

8. Afibrous variety of magmesiun,
silicite useti i rubber as a ailier,
especiaily in puckings ani gaskets.
It ix wiite powder. non-gritty ane.
noreioxic. ft :aeuld be bome in
rund, however. thai many of these
silicaies, when not SUre, May coniain
traces of silica. amdd dust siouid e
Rept down.

(Copyright, 1938, Nationad Safety Conncil, Tuc. 1 pighte sescried, Priveed in U, N, 1




an

LI 242 g
Y fibrous m:ngnc»i... sl
e imomany t¥pes Of melorT m
me azliv of the packinz anl =sRe
.. an¢ where the sutorr =ok
o mamind considerable hear  liomay
» Caained in many leszits o7 Sben
e oiach long to shnesl 2 R
pe o s usuplly greyist white @
seennce,  Suitable oxiio sy
~te s ® TespirRtOTY prulelove cguir-
wpmr pre uswlily needed D gneven
“mhaiativon of Gust by tae orken.

Hoetum Dust

A tradde

s eAniee,

neme  om o oaTiun

-

e
t

“eelgm Suiphate

..

A heavy white pewser wel
.= eeenigreing rubber ane as0 as a2
se 1t is insoluble in most wi-
e i3 noneabsorimahio aad mr-
There is no hazed = zndling
‘mm thaot of dust

i
e 53011

CCommerciat name
Ceemit o fazitim sulphate.

oo kion White

cenele name fo= thowore

Homronize
Sl Neptonite 53 ime oobvidal
Sy ohdained irom naterz -lcpusm.
consives of o gine grnvipewdite
v aver, sintlar in many characor-
Ues tearhes giavs, Tk onites Rowe
wr, hme che preuline moverty of
Sy pyvdrolysing waen oruet n-
cominet with witer and sweiing
Lema dellyelike structure. Small
snaesnts erline R tPEnens kess 1hidt-
water solgions,  (n ac-
Care of these propetties s wet
ve i thickening agen: asc stahiizer
- waner dispersions of =
Tuse of iz activity are
- cwrtips when hm'.:'.:':‘
czer with waler, care ~aeu
~eevent inhalation o
Cae rdust,

e of

1o
W0 CING

“T o\ rpde meme o ceeeiitine
Le o s,
Uoue Lead
A urayishebize o omier e
. onomile pecclemties ov e oA
Cooonding, U\ mixtune sotve e
Ceattiis, aned very o o S ez

.. ""'"l!\(.l“,‘

yoe -t
dad el .

ST RIAL SOAFETY

Cadmium Yellow

17. .\ fine light-vellow powder of
cadmium ~ulpmuc used for coloring
rubber. 1t ix slightly toxic. It can
cause irritation of mucous mem-
hranes and also gastritis, (areful
handiing is required; hands must be
kept ciean and dust at a minimum
in the workplace,

Calcined Magnosia
18. (See mammesium oxide.)
Calcium Chioride

19. White 1o brownish deliques- -

cent erystals or fumps which are eas-
iy wiuhlc in water. ‘T'his material
is oot added to the rubber, but is
dissoived in water and used as a hath
for vulcanizing rubber articles. 1t
is irritating to the skin but nonstloxic.

Carbon Black

20. \n exceedingly fine cdusty
black powdcr. It i used in quan-
lities for tires and many linex of
rubber zoods as a reinforcing ingreci-
ent. The dust ix difficult to cope
with but ix non-toxic.

Carhoaate of Ammonia
21, {See ammonium carbonate.)

Carhanute of Magnesia
22. (Sce magnesium carbuonate.)

Caustic Soda

23 Same as socdium hydroside, 1t
is 2 white moisturc-absorbent sub-
stance, usually in the form of sticks,
Nakes or lumps, and casily soluble
in water. It ix used ax a hath or
wash jor rubber articies to cleanse,
remove bioom, and grease. 1t is very
caustic, dixintegmtes organic tissue,
and should be handled with great
care to keep it from contact with the
skin and cyes. (Sce also National
SNafety (.ouncxl Safe Tractices 'am-
phiet No. 25, “Acids and Caustics,”
-md Industrial Data Sheet D-Chem.
2. “Handiling Caustic Soda.™)

Chalk

24, (See whiting,)
China Clays

2%, (See clays.)
Cheome Gireen

26, A green mineral powder used
far coluring rubber.  The most satise
jactory green for rubber work is the
axide (ro0. which is inert and none
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tosic. There are, however, so-cailed
“chrome greens,” which are not pure
chromium oxide but are mixtures ol
hiue and yeliow pigments made up
of compounds other than chromium.
Such pigments might have toxic prop-
erties, expecially if they contain lead
salts,  Such greens are usually une
satisfactory for heat vulcanization of
rubber, since they lose their color
under high temperatures,  Neverthes
lesx, the purity of chrome grees
should be determined hefore giving
it a clean “bilt of health.”

.

Chrome Yellow

27. A deepeyellow powder used
for coloring rubber. Thix is a chro-
mate of lead, although there are also
chromatex of zinc and harium, The
lead salt ix the one usually used jor
rubher and is quite toxic because of
the lead it containk. It should be
handied with the same precautions

as other lcad compounds, (See lead .

compounds. )
Clays

28. There are innumerable clayx,
varying in colurs and ranging from
white to biack. Those used for rub-
ber compounding are usuaily the
white varicty, ranging {rom wﬂilc s
cream or bhuff.  Most of the clawvs
are fine xmoath powders, varying
wreatly in both chemical and physical
properties. They are of natural origin
and chemicaily a hydrous aluminum
silicate, ‘They are used as fillers and
for reinforcing.  The clays are usuai-
ly non-gritty and non-toxic. .\ suit-
able exhaust system or respirator is
usually requirerd to protect the res-
piratory ormans.

Crinson Antimony

29. Another name for red anti-
mony sulphide,

Distomaceous Earth (Celite)

30. A soft carthy rock composed
of the siliceous skeletons of smail
aquatic plants called diatoms. It
wrinds to a fine powder, extremely
light and Sufly, used for filler in
rubber compounds. 1t is non-toxie,

but care should be taken to keep.

down coxcessive dust. A\ suitable ex-
haust systemr or respirator may be
necded,
Emery

3. A fime abrasive powder used
with rubber {or making crisers and

ﬁ
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Basically. it is an
aminunt oside, it is non-toxie but
sharp and dangervus to inhale. In
it= use the same precautions as for
silica “are required.  (Also  called
corunduni)

Fossil Flour
32, (See diatomacevus carth.)

French Chalk
33, (3ee taic)

Fullee's Larth

34. A clay refatively high in mag.
nesia. 1 i used as a fller in rubber
souds and is nonegrilty and non-toxic.
iSee also ciays.)

Gulden Aatmony
33, (See antimony suiphides.)

Graphice

36. A mrayvish-black soft greasy
powder. Used jor lubricating rubber
moulds and as a Alling material for
such compounds as gaskets, pack-
ings, etc. It is an impure form of
native carbon and is also produced
artificially. It is non-toxic, but res.
piratory protection is usually neces-
sary in its use.

Ground Glass

37. .\ iine powdered mlass used
ior  compounding rubber 10 make
erisers and other rubber abrasive
aiensils. The same precautions should
I vbserved as for silica. 1t is none
tuxic but should not be handled with
hare hands Dbecause il may cause
minute skin lacerations that may be-
come infecteti.

Gy poum

38. .\ gravish-white powder used
{or compounding rubber. 1t consists
of g pulverized natural hydrous cai-
cium suiphate. 1t is non-gritty and
non-{oxie, but respiratory protection
is necessary in its use.

Ilard Rubber Dust

39. A fine ground hard rubber,
urayish lo black in color, very light
and lluiiy. and sticks to whatever it
twuches,  Ordinarily it consists most-
iv ol vuleanized hard rubber, which
is rubber and sulpbhur, but it may
also comain other mineral or organic
~ubstances used in compounding rub-
ser. Dust should be kept down, but
the matedal is not toxic. Finely
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sround rubber dust is explosive when
mixed with air.

Heavy Magnesia

40. Heavy clcined mapnesia, or
magmesium oxide. (See magnesium
oxide.)

Hypo _
41. lead hypo-sulphite. (Sce lead
corepounds. )

Iron Oxide

32. The red oside of iron. (Sec
red oxide.) ;

Infusorial Earth
43. (See diatomaceous carth.)

Raulin
+4. A white china day.
clays.)

Kiwselguhr
45, (See diatomaceous carth.)

Light Magnesia Oxide
46. The light calcined magnesium
oxide. (Sce magnesium oxide.)
Yote: Maunesimin  carbonate is
oiten spoken ol incorrectly as light
magnesia.
Lamp Black

47. A black carbon pigment ob-
wined by burning oils and oily resi-
dues. Carbon black ix often mis-
calied “lamp-black.” Its character-
istics are similar 1o carbon black (set
carbon black). It is not used o any
sreat extent. [t is not toxic.

Lead Compounds

48. Before the advent of organic
accelerators, the lead compounds were
the most widely used accelerators of
vuicanization.  Some are still used
in large quantities. The usual lead
compounds used in rubber compound-
ing are: Riue lead, lead thiosulphate,
hyposulphite or hypo, lcad olcate,
ead oxide or litharue, sublimed white
lead. and basic white lead. RBlue
icad, lead thiosulphate, and hvpo are
no longer usec 1o any great extent,
There are active compounds of lead
which react readily with suiphur at
vuleanizing temperatures (o speed up
vuicanization. ‘They are more or less
active compounds and are readily as-
similated if taken into the system,
cither through breathing or through
ot contauminated by contact with
dirty hands or clothing.

(See

-

19, Lead oleate i3 sl used w 2
considerable extent buth as an au-
celerator and far extruded anc
moulded gonds. It gives a good fine
ish and climinates bloom in certaiz
types of stucks. It is an active poi-
son amdd should be treated with care

It is a soft, wany sybstance, and so

there is no danper of dust, the rex
danger being irom sticking to hands
and dothing. 1t can Le hancled with
saiety if cleanliness is carefuily ob-
served,

50. Lecad axide or litharge is proo-
ably the most extensively used icad
compound and the one most 10 Lz
feared. It is an orange-1o-brown-
eoloresd powder,  The dust is very
tine, but bheing heavy, settles quickly.
Those handling this material should
wear ‘suitable respiratory protective
equipment il there is the slizhtest
danger of inhaling any dust or get-
ting dast in the mouth or saliva. It
is dangerous to Bandle tobacco, wurn,
fruit or any fuod until after the hauls
and face have been  thurcugiy
washed, Mixing mills should =
howded and cvery precaution takes
to keep down cdust. Lead oxide is
toxic, but there is no ncerd 1o enlarse
bere om lead poiconing,  Litharge caz
be saiely handled if reasonable cice
is oxercised in its use. The worker
should he instructed as o its serious
toxic propertics, and pains shouli e -
taken to show him how to handle it
sasely.

5% Sublimed white lead is larseiy
lead sulphate with about 13 per cen:
pi acive lead oxide prvent. It s
the froe lead oxide which is the active
accelerating ingredient and aiso the
rcal toxic substance.  While mucs
less tasic than the litharge, it shavic
be handled with the same care as ths
latter subsiance,

32, Basic white lead is a white
powder consisting of a basic car-
bonate of lead. It is not used now
to any great extent {or rublier com-
pounding: but it is a very active and
toxic substance and if used should be
handled with as much care as litharme:

35. All persons using lead cumm-
jounds to any extent should infor=m
themselves on the symptoms of icas
poisoning, it~ trearment. and avoid-
ance of trouble from poisoning. (Se
also Nativnal Najety Council [leaiizs
Practices Pamphlet No. 3, “Lead.™)




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

Licharge
33. Lead oxide.
pounds. )

(Sce lead ¢om-

Lithopone

56. A fine white powder consist-
ing of barium sulphate and znc
suiphide of high coloring power, It
is a widely used pigment Jor pro-
ducing white rubber goods. Being
rather iner, there iy no hazard con-
nected with its uxe other thanm the
general <ust hazard. The zing pres-
ent in the material might be dise
solved if considerable quantities of
dust were taken into the system, but
zinc in such small quantities wuukl
not be considersd as a toxic mate-
rial.

Magnesium Carbonate

57. Also called mayunesia carbo-
nate and light carbonate. This is a
fluiiy white powder: next to carbon
black it is one of the lighiest powders
used, and it therefure causes conside
crable dust. It is very soluble if
taken internally, but it has no poi-
sonous eifects. It ix an ingredient
oiten used for baby and tailet pow.
ders and also used in many medical
preparations as an anti-acid and mild
laxative. There is no heaith hazard
connecterd with its use other than
that of dust.

© Magnesium Oxide

38, Also called magnesia oxide
and calcinest magnexsia. it is obtained
by heating the magnesium carbonate.
Two grndes are used estensively in
the rubber industry., one cailed heavy
caleined magnesia and the other lght
calcined magnesia. The heavy prod-
uct is mwre dense and slightly darker
in color than the light calcined ma-
ierial.  Both are used as ausiliary

aceelerators and 10 neutralize acid

reactions, The percentage used is
relatively small in most cases. The

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

Magnesia Usta

59. Same as magnesium oxide.
Miea ‘

60. A form of aluminum silicate
which, when finely ground, is a soft
glistening powder. The tlat particles
slide over each other, giving the slip-
pery properties noted in graphite.
The color runs from a cream white
gray. It is used for dusting raw
rubber to keep the slabs from stick-
ing together, also {or dusting finished
zoods to give a smooth, glistening
finish. Miea is also used in packings
and mechanical goods as a filler where
aoads 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 10 the skin and nasal
passages than mica in plate form.

Oxide of Magnesia

61, (Sce magnesium oxide.)
Oxide of lron

62. (See red oxide.)
Paris White

63. (Sece whiting.)
Plaster of Paris

64. (Sece gypsum.)
Plumbago

65. (Sce graphite.)
Pumice

66. A grayish powder consisting
of ground lava. It is a compicx sili-
cate of aluminum, potassium and
sodium. It iz uged as a soit abrasive
ior 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 heat-resisting rub-
ber gomds. Tt iy non-toxic, hut care
should be exercised in keeping down
dust.

Prussian Bluc

67. There are a number of so-
called prussian blues with varving
shades and salubilities, all belonging
to the iron bilues. They are ierro-
ferri-cyanide compositions and arc

.
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non-wxic.  The blues used for rub-
ber arc the insoluble type and pre-
pared to withstand the wemperatures
of “uleanization. They are used in

comparatively small quantities, and

there is no health hazard connected
with their hapdling, aside from that
of dust. *

Red Oxide )

68, A fine red pigment, very
dense and heavy, and consisting of
the red oxide of irun; also called
iron red. It is one of the most wide-
ly used red pigments jor coloring rub-
ber. It is non-toxic, and no serious
health danger is involved in its han-
dling. However, it is advisable to
keep dust down, as the oxide fies
readily.

Red Oghre

69. A cull brownish-rexi powder
used for coloring rubber goods. It
consists of a ground natural impure
iorm of iron oxide, more ity as a
rule than the regular red oxide. It
is non-{oxic, but it may contain silica.
and so care should be exergised in
Keeping down dust,
Roten Scone

70. (See tripoli.)
Sand :

71.  (See silicon dioxide.)
Sclenium

72. Metallic selenium in the {orm
of a fine heavy grayish-black powder
is used o a limitad extent in several
branches of the rubber industry, no-

" tably in the insulated wire industry

and where a very low percentaze of
sulphur must be used. Iniormation
concerning its toxic properties is
rather meagre. It is claimed 10 be
non-toxic, anci we have no records
lo indicate that there are any heaith
hazards in connection with itss use
in the rubber indusiry. 1t is ad-
visable to protect workers against in-
halation or swallowinyg of tha dust.
Silica

73.  {See silicon dioxide.)
Silicon Dioxidc

74, \so called silica and quartz,
sand, etc. .\ hard abrasive powder,
varying in particle size from a very
{ine powder o larze sharp particies
known as sand. The cwlor may vary
irom almost pure white 1o ycllow or
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brown or gravish. This is the ma-

“1eriai which has been so widely dis-

cussefl in cases of silicosis. It oc-
curs as an impurity in many dusts

.and poswders and i> usually present
“in common road dust.

In rubber
compounding, itx usc it confined to
such special rubber articles as erasers
and abrasive wheels. A\ very fine
srade is also used as a filler jor cear-
tain rubber zuods.  Wherever it s
uscd, the workers weighing and mix-
ing should be protected by exhaust
svstems, or they should wear suilable
respiratory protective equipment.
There is an abundance of dawa avail-
abie on silicosis which should be
studied by anyone using or contem-
piating use of siiicon dioxide. (See
also National Saiety Council Health
Practices ’amphlet No. 20, “Sili-
cosix.”)

Slate Flour

75. A fine Dbluish-gray powder
consisting of ground slate. In compo-
sition it is a sedimentary rock, It is
used as a cheap fller and lor cer-
12in heat-resisting and  acid-resisting
rubber woods. 14 is non-ioxic, but it
may contain silica: thereiore precau-
tions should be taken (o prevent in-
halation of the dust.

Soapstone
0. (See tale.)

Sulphur

77. .\ pure natural deposit ground
lo an exceedingly line powder. It is
lizht yellow in color and isx the prin-
cipal vuicanizing ingredient used in
rubber manufacture. With ew ex-
ceptivns, all rubher goads are cured
or vulcanized with sulphur or with
sulpbur compounds.  Suiphur dust i3
irritating to the eyes. respiratory or-
mans and skin. Gioves and shirts
with siceves may be necessary o pro-
teet the hands and arms.  Gogules
and respirators should be used if
were is much sulphur  dust,  Ade-
quate ventilation and cxhaust equip-
ment should he provided to keep the
dust at a2 minimum. There are sev-
erai varieties of sulphur, such as flow-
ers of suiphur and precipitated sul
phur, but chemically they are the
same as the natural product.

Tale

78, \ dine white-to-gray powder
that ieals extremely sofl and peculiar-

1y greasy or saapy. 1t is uxed through.
out the rubber industry as a lubri.
cant or custing powder. It is a
hydrous magnesium silicate, very in-
ert. 1t is nun-luxic, and there is no
health danger in its handling ather
than that of dust.

Tellusium '
79. Tellurium is used to a limitert
cxtent as a vulcanizing agent and
especially where very low-suiphur
stocks are dexited. 1t is a grayish-
black amorphous powder.  Definite
records as to its loxicity are lacking,
but snme workers appear to be very
sensitive to the odor wiven off when
they come into intimate contact with
rubber stocks containing this chem-
ical. Aside from the disagreeable
odor, there appear to be no records
of cases where it has presented a
serious health hazard when used in
rubber. It is advisable 10 protect
workers irom direct contact with the
material as much as possible.

Timnium Dioxide

30. Tuanium dioxide, cither as
the oxide or in combination with bari-
um or calcium suiphate, is used as a
white colaring pigment for com-
pounding rubber. Tt is one of the
whitest and most stable of the few
white pigments suitable for rubber.
Taese titanium whites are exceeding-
Iy fine white powders, and the usual
precautions for pigment dusts should
be observed. There appear to be no
records of their having caused any
toxic hazards as used for rubber com-
pounding.

Tripoli

81. Also called rotten stone. It
is 3 porous, siliccous rock resulting
from the natural decomposition of
sandstone, It is used as an inert
filier and as a mild polishing cam-
pound for rubber. It is nom-toxic,
but care should he exercised to pre-
vent excessive dust, and expecially in-
haiation of dust, since it may contain
a small amount of silica as an im-
purity. ‘

Tripolite
82. (Sce diatomaccous carth.)

Ultramarine Blue

83. A powder used for coloring
runber moods, Tts compasition is vari-
abie but consists cssentially oi a dou-
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" ble silicate of sosiium and aluminum,

and sodium suiphide. [t is a dark-
blue powder, fast to heat and suiphur.
It is non-toxic. but dust should be
kept to a minimum.

Umber .- . _
34. An iron oxide "with varving
amounts oi clay and silicon com-

pounds. There are two common va.
rietics. The ruw umber is the nat-

ural deposit ground and mace smooth,
whereas the burnt umber is calcined
at low heat.  The former is a yellow-
ish-butl to brown color, and the latter
a reddish-brown color. They are low
cost colors, used extensively in rubber
floorings  and  mechanical woods.
There is no health hazard in their
handling other than that of the dust.

Venctaa Red

85. (Sce red oxide.)
Vermilion

§6. A fine brlliant seariet-to-
orange-colored powder consisting of
mercuric sulphide. It is used in a
limited way {or coloring certain types
of rubber but is too costly for gen-
cral use, Jt is a very inert com-

ppnnd, and no health hazard iz in-
volved in its use except that of dust.

Whiting

§7. A soft white or gray powder -
consisting of more than 98 per cent
calduin carbonate. It is one of the
most widely used filling compuunds
for rubber manufacture. The poorer
wades oy contain some traces of
silica. It is non-toxic, and there is

. no health hazard connected with its

use umiess it contains free silica,
which can he determined by labora-
tory analysis.

White Lead
88. (Sec lead compounds.)

Yellow Ochre .

S9. A\ mincral deposit whicn,
when ground, produces a cheap pig-
ment uxed in coloring rubber gools,
Used principally for flooring and
mechanical xoods. It consists of hy-
drated ferric oxide mixed with clay
and ather siliccous materials in vary-
ing amounts. There is no health
hazard in it use exeept thar of dust.

Zinc Oxide
90. Next to sulphur, this is jsron-
ably the most widely used rubber




inwredient. It is used both as an ace
thvator of acceleration in vuicanizing
the rubber and as a white reiniorcing
ingeedient. It is a fine white amor-
phuu.s powder. Taken internally, it

_is sifghtly toxie, but with proper pre-

cautions fur keeping down the duxt
there is no serious health hazard in
its handling. However, many grades
of zinc uxide contain lead salts which
incresse their toxicity,

Zinc Sulphide

91. .\ fine white powder with yel-
lowish tinge usetd for ¢olaring rubber.
1t has great eolaring poser but is not
as ‘zood a reinforcing ingredient as
zinc oxitle, There is no especial haz-
ard involvetd in jts use. (See also
zine oxide.)

Gums, Oils, Resinous Materials
and Waxes
42, The substances in thix group
are largely used as softeners and
plasticizers.

93, This group containg materials
which are either liquids or semis
solids, and therelore there is no dust
hazard. Also, ail members of this
wroup are practically non-volatile at
temperatures encountered in rubber
processing,  Nane o the subsiances
mentioned is known (o be toxie with
the passible .exceptivn of some of the
tars ur pitches, They are not haz-
ardous as used in the rubber industry
because of the relatively small
amaunts used and because they are
neither in {ine particles nor sufficient-
iv hot to give off fumes,

94. The oils are usually added
directly ta the rubber on the mills
and worked in. The solid resins and
waxes are either melted or ground
to cuarse flakes before they are added
i the rubber: with reasonable care
and cleanliness there is no health
hazard in their use.

93, Oilx and resing knnwn as or-
wanic accelerators are not included
with this group but are cdiscussed in
N. §. C. pamphlet No. RU-1.

Asphak

06. Also called bitumen and min-
eral pitch. It is a natural deposit oi
bHituminous mixture, either solid or
~emi-solid, readily softened by heat.
amd is used as a soitener and cheap

filler, espedially Jor extruding and
covering stocks. The color of the
natural materials is hrown or brown.
ish-black, Many treaterd or blown
asphaltic compounds are also used
in rubber communriin" and the lat-
ter may be obtained in aimost any
degree of hardness. They are muallv
black and have a hn«ht fraciure
when broken. Asphalt handlers may
be troubled with irritation of the skin
hecause oi the mineral oil in the
asphait. Therelare handling of as-
phait with the bare hands should he
avoider] where possibie.

Balsam
97. (See Canada balsam.)

Beoswax

98 A yellowish-10-white-colored
wax obtained from the honey comb
of hees. 1t is tough and has a fairly
high melting point. Tt s used w0
render rubber impervious, as well as

_a softener in extruding, and as a mild

preservative against the action of

lizht.

Bitumen
99, (See asphalt.)

Brown Substitute
100. (See factice, brown.)

Black Substimte
101. (Sce factice, hlack.)

Burgundy Pitch

102. An opaque yvellowish to
reddish-brown resin obtained from
Norway spruce.  Softens under heat
and is used in conjunction with other
oils, to give tack to rubber, especiale
ly unvulcanized frictions, tapes, etc.
It ix alse uscd in tacky cements.
Pitch is a =kin irritant to many per-
sons, especially when a high stancdard
of personal hygiene iz not maintained.

Canada Balsam

103, A\ resinous exudation {rom
spruce, used to give tack in rubber
frictions and cements.  (Sce also bur-
suncly pitch.)

Carnauba Wax

104, Used quite extensively in
rubber compounding (0 produce a
dense, impervious product far rubher
coatings, flooring, ete. It is a very
hard.  yvellowish-io-buff-colored  wax
of high melting point; it uvsually i
melted before it is acidedi to the rub-
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ber hatch.  (arnaubz was is obe
tained as an exwlation rom ledves
of the Brazilian wax paim, s use
does not present any speciai hazards.

Castor Oil

105, A thick \‘tzllotﬂsh oil ub-
tained from the castor hean. Used
as.a softener in rubber andi in the
production of certain rubber subst-
tutes or factice,

Ceresin .

106. A purified minera) carth was
having a welting poing of appcuxis
mately 74 de,'rees Centigrade. It
comes in white cakex. val in rub-~
her to render it more impervious to
water and air, as a softener, anct iuf
estrucded articles and. coverings, clece
trical insulations ancd for acid-resist
ing rubbers. No hazard is invoived
in its use.

Coal-Tar Pich :
107. A bmwn-to-black amurpheus
body consisung oi the residue re-
maining after the coal-tar has heen
distilled. It varies irom a soit sticky

.10 a hard brittle mass according to

the degree to which distillation hus
been carried out.
used as a softener and wek producer,
and {or estruded goods. [t may ceon-
1ain residues of coal-tur products
which are toxic, but the nieh temner-
atures of distiflation shouid remove
meast of these, and the srli znweants
used for mast rubber work preciue
any serious health hazard in its use,
provulcd a higzh standard of personal
hvgiene is maintained.

Colophony

108. Common pine resin which is
obtained as a residue after the dis
tillation of turpentine oil from crucde
turpentine.  Varies in coior Trom
light-amber to dark reddish-brown.
it is used in rublier compounds jur
pracducing tack and in rubber
coments. It usually comes in Jumps
and is readily pulverized or melts
down when adided to the rubber
batch un the mill. There is no knowa
hazard in its use,

Cora Oil

109. A pale vellow oil cobtained
from the germ of com. [t is used in
rubber as a soflener. in reclain iz
old rubber, and in the manUHC Wi
of lactice or rubber substitute,

L —

Coal-iar pitcis is

AN




v .\ paie vellow - (o - rededishe

s wn oil abtained from seeds of the
seiion plant, 1t is used in rubber
2= a soitener. for reclaiming okd rub.
‘7. and in conjunction with resins to
in xiuce tack.

Cumar

311, A synthetic resin consisting
oi puivmers of coumarone, indene.
ar<. homologous compounds. It can
e ubtained in several states, varying

{rom a liquid to hard, high-melting -

se~ins, The color varies from light-
buil 1 brown. It is used quite ex-
terisively  in various rubber com-
sauneis such as those for solex, floor-
inz. iriction tapes and cements.
Cemar is also used in acid-resisting
an.l alkali-resisting stocks. ]t is none
toxic. -

Degrs
i1, Alse known as s oil and
weadd grease, 1t s a dark-brown

wreqtse obtainetd frony the washings of
shevp's wool, 1t is uxed as a soitener
ansi jor aiding in the processing of
raw rubber, such as in calendering
aml estruding. It is non-lf)xic.
Factice, Black

113, A black gummy cake re-
sembiing rubber but easily disinte-
wr=ted by crushing. 1t is made by
vuicanizing vewetable oils with sul-
neur and  adding  mineral  rubber.
Back lactice is added directly to the
rubhber on the mill dand is used as a
iller. 1t has the property of
abwarbing other iillers and thus hulk-
inz up the rubber. It is also used
for producing a smooth finish on
caiendered and extrucled zoods, There
i no health hazard in the use of
faziice.

=it

Factive, Brown
114, Alsos eatled brown substitute,
It s a vuleanized oil usuaily made
- v o ne similae ail by heating
s _rTmrooman che ovdamizasion.
Sas ThCEsseG lo the Droper sage. 1t
"o 2 dark-brown cake, vasity crumbled.
Lo seedd edtiy o the rubber on
cso wan. s used as a soit alling
—zterial in moulded xoods, druggists’
~uadries, proofing and tubing.

Factice, White
113. A white granular powder pre-
~ared by vulcanizing vegetable oils

with suiphur chloride. Rapeseed in

saova  hean  oils  are often used
for making white factice. The fac-

tice is added directly to the rubber
hatch on the mill. It iz used in
drugnists’ sundries, tubing, estruded
articles, roils, pads and moulded arti-
cles. It gives a smwoth, velvety
finish and facilitates calendering,
tubing and other processing opera-
tions. There is no hazard aside from
that of dust.
Gilsonite

116,  A.very pure natural hitumen
found in the United Swates only. 1t
is a black masx breaking with con-
choidal fracture and showing bright
lustre. It is used in floorings, me-
chanical goods, coatings, varnishes,
insulation, gaskets and cements.

Glucose

117. A\ thick, viscous, syrupy li-
quid macdde from corn. It is used in
a few rubber compounds and
cements, and for lates compouncdling,

Glue and Gelatin

118. A nitragenous enlloidal sub-
stance of the protein class which is
derived {rom animal conncective
tissues and hones obtained from
slaughter house and tannery wasie.
It comes in sheets, chips or ground
aranules, usually of a light-amber
color, and always contains some
water. It ix added direetly to the
rubber an the mill or dispersed in
water. Glue is used in rubber as a
reinforcing ingredient of low gravity.
Tt gmives strength, stilfness and good
processing qualities. It is used in
tubing, rollers, coatings and latex
compaunding.

Guayule

119. A rexinous rubber native to
Mexico and southern United States,
having ahout_twenty-five per cent of
resin, Tt is uzed largely for saft
rubberx such as f{riction stocks, B
ing of A <1 resinons nature, i dimes
i mhevy
as smoked stieets, and smali amouanis
are oiten added to the harder rub-
bers 10 speed up the breaking down
time.
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Gumbkaraya :

120. Gumkaraya is a bassora
type of gum simiiar to gum traza-
canth. It is used for thickening
latex solutions and is non-toxic.
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Gum Tragacanth

121, Dull white translucent Nakes
or yellowish powder, [t is a vegeta-
ble gum used for cements and as u

thickener jor latex solutions. It is
non-toxic.

Guuz Percha =~ *

122, "The enagulated milk juice of
various tropical trees. It comes in
yellowish or grayish hard leathery
sticks, Tt is used with rubber to-
i t certain leathery properties
and m golf ball manufacture and
cements. (one large use has been in
the coating and  impregnation of
fabric for driving belts, clutch linings
and wire coverings. It is non-toxic.

Hardwood Piwch

123. A brown bituminous mate-
riai consisting of the residue from
the distillation of hard wood. It is
used as an accelerator activator, and
for miving tackiness to rubber stocks.
Ir is added directly to the rubber on
the miil.  Only comparatively small
percentages are used, and no heaith
hazard is involverd except that of pos-
sible skin irritations. '

Iydrolcne

124. A black bituminous nass
resembling asphalt, obtained {rom
the residue remaining after (he de.
structive  distillation of petroleum.
Used ax a filler and softener in much
the same manner as asphalt, (Sce

asphait.)
Linseed Oil

125. An amber-colored drying oil
obtained irom the seeds of the :lux
plant. It is used in rollers and
cements in preparing rubber subst-
tutes in the form of factice by vuie
canizing the oil with sulphur chloc-
ide. It is non-toxic.
Mineral Oils

126. Numerous zrudes of mineral
oil, ranging from the lizht jaradiin
wil to petraiatums, are used  for
ekl ACLICRGL.  SaUSt ChLnatul )
these are t2e light paraiin oils. The
uil~ are adden direetiy on the mulber
mill and are rapidiy absorbwi LY e
rubber. There is no health hazasxd,
except possibly that of skin irritativa.

Mine.al Rubber

127. A teem applicd to nasural
asphaltic deposits suck as Hiseniie
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and also to blown asphalts. Blown
asphalts may be obtained in varying
dexrees of hardness and are sold ac-
cording 10 their respective mehing
points. They are oiten called
“M. R.” by rubber compounders.
Mineral rubber is used in many lines
of rubber manuiacture both as a
cheap bulking hller and to aid in
processing raw rubber. It is used in
Irictions, spread goods, cements and
many types of mechanical rubber
goods.  Mineral rubber comes as a
salich mass in sheet metal drums or it
may be obtained in a granular lorm.
It is added directly to the rubber on
the miii. There is no health hazard

rorn ot etee ey mgs rthgs shae sha
LoUa. U il B
crushiny, and the liberation ol Aydro-
gen suiphide which shouid be re-

moved by adequate ventilation.

oV ¥ ,:H W, -ug. e

Monmn Wax

128. A mineral wax estracted
from liznitex. 1In the crude state it
is dark brown. When refined, it is a
white semi-soit wax. The crude wax
is used for soling, ilooring, special
stucks, insulating compounds and ex-
truded stocks.  This wax  imparts
excellent processing qualities without
the sufiening efiear resulting from the
use of softer waxes such as paraffin.
No hazard in ils use,

Naphthalene

120, White erystalline flaky com-
pound used to a limited extent in
cenain rubber goods as an odorant
and processing aid. The material
has a camphor odor characteristic of
math balls. 1t may comain, as im-
purities, coal-tar products which are
slightly toxic. However, such small
quantities are used in rubber com-
pounding that the heaith hazard is
slight.

Oil Substitures
130. (See factice.)

Ozokerite

‘131. A\ mineral fossil wax ovceurs
ring native, and yellowish-hrown-io-
black or green in color, Used as a
rubber filler and softener. especially
in such poocs as electrical insulations,
{rictions. extruded and mechanical
stocks. Usually added directly 1o the
rubber on the mill, either as broken
lumps or in molten state. (See also

ccfesin which is prepared from ozok-
erite.) There ix no health hazard.

Palm Qil

132.  An orange-vellow fatty oil or
grease of butter comsistency. It i
obtained from the fruit of a tropieal
palm. It consists chietly of paimitic
acid and the plveerides of palmitic,
oleic and stearic adds. It is used in
rubber to aid processing, especia’ly
for producing a smooth finish on
calendered and extruded goods.  Also
used to reduce the rack in very sticky
compountls. There is no health
hazard in its use.

Pzratfin Qils
Parathin Wax

134, A white, transiucent, wasy,
tasteless and odorless solid obtained

from petroleum. It consists of a

mixture of hydrocarbons chiefly of
the methane xeries. 1t varics in colar
from the light-yellow crude to a hard
white refined wax. Wax ix used in
rubber as a softcner, as an aid to
processing, as an aati-scorch mate-
rial, and as an anti-oxident and light
resistor. It is also used for rendering
rubber less permeable to water solu.
tions.

Pezrolatum

135. Alsa called vascline and
mineral fat. A light-yellow-to-amber
colored, oily, semi-solid material con-
sisting chieily of hydrocurbons of the
methane and olefine series. 1t ix ob-
tained by distillation of the still resi-
dues obtained in steam distillation of-
paraffin base petroleum. It is used
in rubber as a softener, in reclaiming
old rubber, as an antiscorch material
for active accelerators, and to aid in
smoath calendering and  extruding
operations, There is no health
hazard.

Pine Tar

136. A very viscid, blackishe
brown liquid with a characierisiic
odor and laste. [t is obtained from
the destructive distillation of pine
womt. 1t is used in rubber goads as
a soitener, tack producer, dispersing
agent, and accelerator for synthetic
rubber. Jt finds a large use in tread
stocks, frictions, tape, reclaiming of
rubber and cements, 1t contains
phenohc budies, but as used in rub-
ber it should not be haz.‘lrduu.\. It

fe— it ——— ——— s ———
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is usually added directly to the rub.
ber batch on the mitl.

Pine Tar Qil

137. A reddish-brown oily sub-

stance obtained from the destructive’
distillation af pine wood. [t is a
lighter distillate than pine tar. It
has 2 strong iarry odor and taste,
The material is somewhat toxic and
should be bandied carefully. It ix
used for the same purposes as pine
tar in rubber, but-the lighter oil is
preferable for certain compounds.
Rapeseed Oil

‘:‘-13.?. \ ‘cx.'x'i.-l)ro\\-n-unmle-x c-*.mv
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making factice of so-culled ruubc
substitute.  (See factice.)

Rasin

139. (See colophony.)

Raosin Qil

140. An amber-colored oily lig-

utd, with a pleasant odor but a
srong, peculiar taste, [t is obtained
by fractional distillation of rosin, It
is used for producing tack in runber
achesives, tapes, mechanicals, and in

reclaiming  ruhber, There s no
heaith bazard,
Shellac

141. A resinnus exwdation irom

the twigs of a species of East Indian
tree: it is caused to exude by the
-bite of an insect. It is obtained as
orange-to-light-buif brittle dakes. or
as g ground powder,
Imited extent in rubber as a stillcner
and in hard rubber to give frmuess
and finish. It is

Sod Oil

It is used (0 3

non-ioxic.

142. (Seuv degras.)

Stexric Adcid

143. A colorless, odoriexs wax.

fike material handled in hlocks or
flakes.

erade beef tallows by sa{,on.ucauon

Tt is obtained irom: hiwh-

or distilation and pressure amd also

'by hydrogenation of oleie acid. 1t
ix used i most types of rubber zoods
as a stabilizer of vulcanizuiion, as an
activator of certain acceicrators, and
as a dispersing agent and snftener.

It is used up to several per ¢uni on

the rubber and added directy w the




cubibier, in which it readily disperses.
[t is nun-taxic,

Liquids and Gases

144. In this group are included
the usual liquid soivents and gasex
used in rubber manuiacture with the
esception of the liquid acceleratars,
whicih are listed under orzanic ac-
celerators in N.8.C. pamphlet No.
RU-1. and soitening oils, which are
listed above. .

14%.  This group contains some of
the most hazardous chemicals used in
the industry and should be given
careful study by the safety engineer
to see that they are properly handled.

Liquids
Acetic Acid
tda,  Acetic adid is not uset gene
erally throughout the rubber indus-
try, only in speciai parts of it 1t
is. however, used in large quaniities
jor coriain purpuses. It is used Jor
cuazulaling rubber latex. in cenain
lalex preparations, and in sponge
rubber production.  In coawulating
and latex work, the temperatures are
jow or normal, camparatively small
proportions on the hatch are used.
and handiing is simple. When used
ior sponge rubber, the temperatures
are hizher, and cdisagrecable fumes
are given olff which should be con-
ducted away by proper ventilation
and exhaust equipment.

147, Acetic acid ix a clear, color-
iess Hiquid at ordinary temperatures.
1t comes in a number of diiferent
sirengths, varving {eom the pure con-
centrated acid, known ax glacial ace-
tic acid. down to dilutions as low as
23 per cont. 1t has a strong, pungent
wior churacieristic of vinegar and is
very currusive, especiaily in the highe
er concentrations. Jt is very irritating
o hands and nasal passages. In
smail quantities it is nut toxie, hut
care should be taken w0 keep it away
from the bare skin. and any {umes
saauld be cunducted away (rom the
warkers,

Alcobol

148, Aleohol i usually used in
e <denatured state.  lis use is not
extensive in the rubber indusiry. be-
ing confined to ceriain
velneitts, as a means of introducing
vertain resinous compoundds into rub-
ber, and as a cieaning solution for

types of

raw and Baiched rubber where it in
necessary 1o avoid solvent action on
the rubber. The characteristics of
alcohol are well known: it is not
necessary 10 dwell here upon its re-
lative toxicity. Various types of

denatured alenhol are available, and -

all are toxie if- taken internally: but
as used for rubber work there should
be no hazard il not actually taken
internally. All grades of alcchol are
fiammable. ’

Ammoriz

149. Ammonia is a coloriess s,
but as usually used it ix dissolved in
water and known as ammania water
or ammonium hydraxide. It is sold
on its ammonia content cesitmated by
degrees Raume.  The usual grade
used ix 20 Raume, or 3 saturatetd
sotution. 1t is a clear, water-lke liquid
with a strong, irritating oder. a1 the
concentrated form it is strongly cause
tic and should be kept away irom the
skin. Rubber gloves and non-ven-
tilated gogules should he used in
handling i It gives off poweriul,
pungent fumes when exposed 1o the
air, causing bronchial disorders if in-
haled in considerghle quantities. The
fumes are toxic. but usually do not
Jeave any serious lasting cifects,
\Where used. a good ventilating or
exhaust system should be installed.
In the more dilute forms of ammonia
liquid, the water rcrains the gas in
sojution, and only slight fumes are
given ofi. linder cortain conditions
ammonia mixed with air is explosive.

150. Dilute ammonia is uxed very
gencrally to preserve raw latex, in
manufacturing latex compounds, and
throughour the liquid latex industry.
The concentrations here scldom run
higher than a few per cent, and there
is practically no hazard ather than
where the ammaonia olutions are pre-
pared. Ammonia is alse wsed in the
spread-goods industry 35 3 neutral-
izer for acid released during the vule

canization orerntion where sulphur’

chloride cures are used.  The hazared
here is also small since most of the
cold curing chambers are of netese
sity equipped with ardequate venting
systems.  (See alwo N.S.C. pamphlet
No. 13, “Acids and Caustics.™)

Benzol
131, Benanl, or benzine, as it is
chemically defined. is a clear, water-

.

~ Cenuigrade.
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white liquidd of characteristic odor,
derived from the destructive distil-
iation of coal. It is very wulatile at
room temperatures and sbouid never
be allowed to stand in cpen contain-
ers. The vapors are very ilammable
and very toxic. [ienzol is used largely
for making cements and achesives for
assembling rubber parts during proc-
ess of manufacture. It was formeriy
used in larme quantities as a wash {or
raw rubber, being applied by hand
swahs. It was here that many of the
most severe Doisaning Cises were oS-
picrenced. The vapors spread rapid-
ly and should be removed by exhaust
systems to cecrease bLoth the lire
hazard and the health hozard, The

workers should not he allowed to

breathe any considerabie quantity of
benz2ol vapors, nor should they be
permitted 1o get the solveat on their
clothing, hands, or other parts of
their badies. The solvent can he
absorbed through the skin as well as
through inhalation, producing lasting
serious complications, (See N.S.C.
pampnlet No. H.I' 14, “Benzoi.)

Benzene

*132, Same as benzol. Must not
he confused with benzine, which is a
petroleum priduct and not 2 coal-iar
product,

Benzine _

133. A distillation product irom
petroleum, beiny a clear solvent simi-
tar in properties to ordinary cleaners’
naphtha but very light and volatile.
Also aalled petroleum ether.  ft s
usd as a cleaning solvent for swab-
bing raw rubber and is much safer
to use than benzene, irom the wxicity
stindpoint. However, it is  verv
fammable. Tt should be used in
safety dispensers to eliminate the
fire hazard. Rrnathing benzine vapors
will cause dizziness.

Carbon Bisulphide

154. A clear. coloriess, very flam-
mable liquid. \When pure it is al-
most odorless, byt the commerciai
zrade vsually used has 3 stroas, dis-
agreeable _odor. U s exceedingiy
volatile at ruom temperatures, having
a ilash point at minus 235 degrecs
It may ignite irom a
spark or flame many feet away. It is
very poisoneus 1o breathe.  (For
further details as to its toxicity, see
N3.C. Industrial Daw’ Sacet D-
Chem. 1, “Carbon Bisulphide.”)




133, Carbon bisulphide is used
sr removing sulphur bloom on rub-
' jer goods, in rubber adhesives, and
as a diluent jor suiphur chloride in
cold vulcanization and vapor cure.
-Departments using this solvent
should be adequately equipped with
fire extinguishers and cxhaust sys.
tems. Keep solvent off the hands.

156. \Vithin recent vears the use

of carbon bisulphide has been very
limited as, in the majority of cases,
less dangerous malerials have been
substituted. There are. however, a
jew places where it finds a use in
rubber manufacture. and the saiety
engineer should study each situation
and see that the material is handied
in a safe manner.

Carbon Dioxide .

187, Carbun dioxide is an inert
aas used in the rubber industry for
inllating air bawx and tubex and for
vuleanizing purposes. It is non-toxic,
but is highly suffocating since it is
devuid of aciive oxyizen and does not
support life. Its danger lies in the
fact (hat it is a heavy mas and likely
to collect in “dead pockets™ where
ventilation is pour. Considerable
quantities may be liberated through
leaks, or discharye [rom bags or vul-
canizers at the conclusion of vulean-
ization operations. :dequate ventii-
ation will remove any danger.

Carboa Tetrachloride

188, A light. colorless liquid with
a peculiar characteristic odor. It has
a low boiling point and is very vola-
tile 8t room temperature, giving off
heavy vapors. The vapors arc not
Gammable but are toxic. They are
heavy and sink to low parts of the
room. oiten collecting in corners and
pooriy ventilated places, making a
rcal hazard to workers uniess re-
moved by proper ventilation or ex-
haust cquipment. ‘Thix solvent iinds
an estensive use in rubber manufac-
turing on account of its freedom from
fire hazard and its excellent solvent
properties for rubber.” It has re-
placed many other solvents. (See
N.8.C. Industrial Data Sheet D-
Chem. 23, “Carbon Tetrachloride.”)

Chloroform

159. A clear. coiorless, highly
volatile liquid with a peculiar charac-
teristic odor. It is toxic, but it will

not ignite readily, 1t is an excellent
solvent for rubber and is used for
cements and cleansing solvent.  TIow-
ever, it has been almost entirely re-
placed by carbon tetrachioride which
has properties very similar to chloro-
form where used in rubber manufac-
turing. It shouki-he handled with
the same care as carbon tetrachioride.

Coal-Tar Naphtha

160. Refined coal-tar naphtha is
a clear, water-white liquid having a
heavy, gassy odor. It is flammable
and should be kept in approved dise
pensers. There is also a crude mate-
rial which i straw colored, bhut this

grade is not used to the same extent:

as the refined grade.  Coal-tar naph-
tha consists ol a mixture of henzene,
tolucne, xylene and other higher
homolos, 1t is {nxic, but less volpe
tile than benzol, Tt is used to a con-

siderable extent for rubber cements,

rubber doughs, and as a cleaning
solvent. The same precautions should
be taken as for benzol.

Echylene Dichlotide

161, A colorless liquid having a
strony chloroform.like ador. 1t is an
excellent solvent for rubher and is
used {or ruhber coments and <loughs
on account ol its low fire hazard. It
is toxic and in many respects acts
like carbon tetrachloride. Tt should
be handled in g similar manner to
carbon tetrachloride. Its vapors are
very hcavy.

Gasoline

162. The name given to a series
of soivent disillates derived from
petroleum and having a4 range in
gravity from 50 degrees 1o 90 degrees
Raume. The range from 36 degrees
to 70 degrees is the usual range of
rubber soivents. They are clear,
water-white, aily liquids af charac.
teristic not unpicasant odor. The
gasolines are the most universally
used solvents in rubber manufacrure,

- partly because of their low cost. They

are all toxic and {lammabic and
should be handied with care. Vapors
shouid be removed. Gasnline dis-
solves the natural oils and Jats of
the skin, cawsing dry and chapped
skin. This can he prevented to a
areat estent by first coatinz the
hands with a neutral glycerine soap
preparation, which repels the gaso-
line.
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163. Gaseline is used us a clean-
ing and swabbing solution in the
manufacture of many rubber articles,
in ali types of rubber cements. in
preparing coating and spreading
dourss,fand as a diluenz for other
solvents,

. .

Glycerine

164.  Ako called glyeerol. it is a
clear, coloriess or pale-yellow, heavy,
syrupy and odoriess liquid having a
sweet taste. It is non-flammable and
non-toxic and presents no hazard
from the healh standpoint. It is
used in rubber manufacturing as a
preservative coating or dressing on
finished ruhber woads, to prevent rub-
ber from stieking tosether while in
the raw state and in liquid latex

reparations.  When used as a dress-
ing, it is cither swubbetd, sprayed or
painted on. '
Kcrosene .

163. A clear, water - white o
straw-coloced, oily liquid. It is ub-
tained as a disiiliate {rom petrolcum
and refined to remove iow llash cun-
stituents.  kt is comparatively e
to use, althavgh the skin of wume
workers is semsitive 10 kerosene uil.
lt is used to a limited extent in cub-
ber manufacture, but very exzensive-
lv as 2 wash for rubber machinen,
rubter roils, ete.  In rubber manu- -
facturing it is uscd for softening and
blowing spoage zoods.  Kerosene
presents 2 itre hazard, but iz is not
as hazardous as gasoline.

Naphtha

166. A nzme given tu both petres
leum and coal-tar solvents. The type
of mnaphtha should be specifieil:
otherwise it is very misleaaing, (Lo
petrcleum  naphtha, see  benzine.
petroicum other, and gasoline. [or
coal-tar naphtha see coal-tar naph-
tha.)

Petrolcum Esher

167.  (Ser benzinc.)
Solvent Naphtha

168. (See coui-tar naphtna.)
Sulphur Chloride

169. The subchloride oi suiphur.
It is an amber-to-yeliowish-resi. aiiy,
fuming liquid with very penctruting
odor, used in vulcanizing rubii: v
the so-called cold process and vupar
process. Iis ase asy such is consined

\
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YVirzely 1o sheet, spread and dipped
i1 is also used in the manu-
faciure oi rubber substitutes and oil
factice.  When used for sheet and
spread poods, the sulphur chioride
may he applied in liquid form by dis
iributor roll, or the goads may be
huny in chambers where the suiphur
chloride is vaporized by heat, The
suiphur chioride is extremely active
chemically and is usually diluted with
some solvent such as carbon bisul-
phide oar benzol. In  vulcanizing
dipped zoods, the latter are usually
immersed for a very saort time in a
diluted solution of the suiphur chlor
ide.

170. Sulphur chloride is readily
decompusetl in a damp atmosphere
andd shouid be kept well bottled when
nat in use. 1t is extremely corrosive,
due to liberation of hydrochione
acidd in presence oi moisture, 1t s
extremely  irTitating 1o the  oyes,
lungs, and mucous membranes.
Workers should be protecied from its
fumes by adequate veatilation and
warned to keep it away (rom their
hands,

Sulphuric Acid

171, .\ stroagly corrosive, donse,
oily liquid. coloriess 10 dark hrown,
depending upon its purity, Used for
remuving cutton fiber in. reclaiming
old rubber. In a diluted form it is
uses) as a coagulant jor latex mix-
tures. 1t is-als used in atiaching
rublyer 1o metals and in producing
suiphonateti rubber resin: products. |t
causes very severe burns and will
char aimust any organic matter.
Warkers using sulphuric acid should
be protected from having the mate-
rial v inio their eyes or onta their
skin o oven their clothing. The
acid will rapidly cat its way through
clthing 1o the fesh. (See N.S.C.
pamphlet No. 23, “Acids and Caus-
ties." for details.)

Teoduol or Toluene

1720\ cuiorless llammable fiquid
ohiained by fractional distillation of
coaltar oil. 1t resembles henzine in
wlar any many of its properties, al
though it is lexs volatile at room
temperatures.- 1t is an excellent rub-
Ler solvent, used for rubber coments,
douhs and as a cleansing solution. It
is toxic and should he treated in the
same maaner as benzol.  Poisoning
ciiects can be very serious.  Workers

shauld be pratecied from its vapors
and should keep it {row their hands.
Its vaporx are heavy and cling to the
fioor and in peorly ventilated cor-
ners. {Sec benzol for hanclling.)

Turpentine _

173, Also called spirits of tur-
peatine, .\ clear, lammable, colore
less liquid with a8 characteristic rosin.
like «dor, obtained hy distillation
irom turpentine rosin.
is a powerful <lvent for rubber and
was (ormerly wedd in making rubber
cements. liut its use in rubher work
has hecome very limited, and it ix
no ionger an important factor in rub-
ber manufacturing. 1t is toxic and
irritating  to the skin, cyes and
respiratory organs.  (See NS.C. In-
dustrial Data Sheet D-Chem. 12,
“Turpentine” for details.)

Xylene or Xylol

174, Xylicne is a clear, coloriess,
flamniable liquid with a characteristic
penctrating ador. It is one of the
constituents of coal-tar naphtba and
is ubtained from the latter source hy
distillation. It iy a woadd xolvent for
rubber and is used in rubber comoents,
doughs for the spreading trade, and
as 3 swahbing solution in the man-
ufacture of rubber woads. [t is toxice,
hut not 10 so great an extent as hen-*
20l and toluene, probably hecause it
ix less volatile. It is a fire hazard,
and the same precautions should he
taken hoth for fire and toxicity as
those noted for benzot.

Gases .

175, Camparatively few gases are
uset in rubber manufacture, and in
nearly cvery case they are used for
vulcanization in some form. (axes
are handled in closed chambers. Cone.
sequently, leakagze or inadequale exe
haust systeins are the usual causes of
trouble or discomfort to the workers,

Ammonia Gas

176, A colorles mas with a
powerful, penetrating and irritating
odor. 1t affects the eves and respira-
tory orans, It is used for neutraliz.
ing any acid aiter suiphur chiorkle
vapor cures. It is produced by heat-
ing  concentrated  liquid ammonia
water in the curing chamber and
tinally is cxhausted by suction or
jorced air.  (For full details see
N.3.C. pamphiets No. 25, “Acids and

Turpentine
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(Causties,” and No., 93, “Safe Han-
dling of Compressed Gases.™)

Cllorine Gas

172. A hcavy, greenish-yeliow
s, highly ®ritating and toxic, 1t is
used only in specialized industries:
for instance, in precucing chiorinated
rubber. It must be rigidly coniined
in suitable chambers and kept away
from warkers, 1t is extremely corro-
sive, therefore hazardous, esnecially
in the presence of moisture. (For
further data on chiorine see N.S.C.
pamphiet No. 71, “Safe Handling of
Chlorine.™)

Hydrogen Chiloride

178, Also known as hytirnchloric
acid wax; is colocless and exceeriingly

pungent. It is highly irritating and
toxic. 1t has a strong aifinity for

water and should be kept in closed
systems,  {t s used only in snecial-,
ized industries where rubber is con-
verted into certain resinous products,
It requires special handling,

Hydrogen .Sulphide

179. A\ colorless, flamntuhle was.
with a very ofiensive odar and a
sweetish taste. -t is used only lo a
limited estent for specialized work in
vulcanization i sheet or sprean
owis iR conjunclion with other re-
active mases. It ix highix toxi¢ ami
flammable and must be handled with
ureat care.  The goods are exposed
in closed chambers and the s blown
in and ter expelied.  (For detaiis
on its health hazards see N5.C. In.
dustrial Nata Sheet No. 16, “Hydro-
=en Sulphide.””)

Suiphur Chloride

* 180.  {See sulphur chioride und.
liquids.y} Where the gas is used it is
merely the liquid sulphur chioride
vaporized by heat in the hot curing
chambers for vapor curing of sheot
ane spread goods. Usually the goods
are fextooned  in large rooms  or
chambers, and o quantily of liquir
sulphur chloride is evaporated on a
hot plate, circulation beine accom-
plisned by ian if necessary. Con-
centrations are uscally small. and
therefore serious hazard is avoided
with adequate ventilation.

Sulphur Dioxide
181, A pabsonous, coloriess wur
with a suffocating odor. It is usec
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aniy in special industries for produc.

g special 1ypes of vuleanized prod-

uets.  The vulcanization must he
carrivel out in closed chambers, and
workers should be adeguately pro-
tected from the gas,
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