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1 This pamphlet is the second
ol g series ol two on “Compounding
Vaterials Used in the Rubber Indus-
try " The first pamphiet, No. RU-1,
i~ confined to the classification of or-
canic accelerators, anti-onidants and
div organic compounds,  This pam-
phiet is confiped to the following
thive groups of compounding mate-
tals,

Iy moteange subisbances
Uis, onds, resmons matenials and
ASUA B Y

Prguds and cases

T An attempt has been made to

bt herem alphabetically, in the three
above groups, practically all of the
usual compounding ngredients used
in the manuiacture ot rubber which
ate not covered in Pamphlet No.
RU-10 H should be realized, how-
ever, that new compounding ingredi-
et~ ate constantly being developed
and in sonie cases new and unusual
dsew are heing made of the present
neredients, A brel deseription of
cach compounding ingredient is give
e, together with it use in the rub-
ber mdustry, its relative health haz-
atdsand recommendations for its
wte handling from a health view-
annt - Many of the ~olvents used in
cornpovuiding. rubber are iaumable,
certamt ot the diy substanees used
resent o dust eaplosion hazard, and
the use ol various oils involves the
datveer of spantaneous ignition, Tow-
ever, the fire hazards of the sub-
weanees Jisted are not discusser] in de-
fatas those hazards are fully cov-
cred in other publications,
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Part II—-DA'.y Inorganic Substances; Gums, Oils, Resinous Materials

and Waxes; Liquids and Gases

Industrial Safety Series No. RU-3
Published by the National Safety Council

20 North Wacker Drive, Chicago

This pamphlet is a compifation of ex-
perience in acdident prevention. It should
nnt be assumed, however, tha it inddudes
every aceptable procedure in the fiekd
wovered, Tt must not be confused with
federdl, stite or invurance requirenients,
or with American Saandard safety condes,

Dry Inorganic Compounds

3. Most of the compounds in this
wroup are of a soft mineral powder
type, of a particle gize less than iwo
hundred mesh, many of less than
three hundred mesh, or finer.  Few
of them contain hard or abrasive par-
ticles such as silica or corundum.
Only a few are tonic. 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 alwavs present. Good storage
hing, conveyors, hooded mills, and
elticient exbaust systems will readily
climinate the dust hazards and in
most cases prevent harm from the
tonic or silica beating compounds,
(See also National salety Council
Health Practices Pamphlet No. 4,
“Pus,t and sale Practices ffame
phlets Noo 32,0 “Eahaust Systems,”
and No. o4, “Respivatory otective
Equipment.”)

4. There are ~everal compounds,
howevee, that should receive special
consideration, such as lead or «ilica-
bearing compounds.  These awe w0
designated in the following list of
materials,

W orrghis veseroed

Aluminum Flake

3.0 Bine eream-coloncd powder,
consisting primardy of alhumnun, sili
cate, used as a Olter in tabber
i~ non-gritty and non-tosic but rathe
dusty in handiing.

Ammonium Carbonate

6.\ white oryataline o tumpn
powder having a pungent uilor of an-
monia. It readily  decomposes an
wives off an drvitating oue. during
mining, 1t is used in sponge ranbers
1t i~ slighly toxic, but these '« hitw
health hazard as it ds Landen
the rubber indusiry.

Antimony Sulphides

7. There are two type: e goid-
en and the red antimeny sulphidcs
u~ed for coloring rubber  articles
Some grades contain a consuderable
pereentage of iree sulphur and ol
cum sulphate. They are <lighriv
tonie, drritating ta the -kin and 1l
mucous membranes Carem! handhiny
is required. (See abso Indusnial Data
Sheet: D-Chem. 22, “Antimony ara!
Hs Compounds.™)

Ashestine

8 A fibrons viniety of magneshu
sicate used v rubbor as o nlie
especiaily i puchings ang waskets
His white powder, non-gritty i
not-wnic. 1t would be bome in
mind, however, that many of thes.
sticates, when not pure, may coniai
ttaves ol silica and dust showd
hept down,

Provted in 0N U1




AAsarates
‘g A tinrous magnesium silicate
uscd o meny types of rubber goods,
especiatly nf the packing and gasket
v, and where the rubber must
w isnd eonsiderable heat, 1t may
beochtaned e many lengths of fiber,
e aninch Jong (o almost @ pow-
dersand s usually grayvish white in

swarimce, Suitable exhaust sys-
WO or Tespiratory protective equip-
Ment atre usuadly needed to prevent
the inhatation of dust by the workers.

Herim Dust
AN

<utnhate,

made name for barium

Baram Sulphate

1\ heavy white powder used
o remtoreme ruhber and also as a
JMer o 1t i inspluble in most sol-
1t ic non-ahsorbable and non-
1ov o There s no hazard in bandling,

f

“eotrom thet of dast

Loty

Huvees

Corvnercial name for natural
dennal op Harium salphate.

Pockion White

VA rade name for lithopone,

Hentonite

"1 Beeonite s oa fne eolloidal
v oohimned irom natural deposits.
Teocomsines ol a fine gravish-white
oavder, smitar inomany character-
Rentonite, how-
coory his the peenlier property of
readiy hvdrolysing when brought in-
ocontar with water and swelling
‘o torm g jeliv-like structure, Small
spiounts cetise i treinendous thick-
witer solutions,  On ac-
count ol these properties iC s used
i~ o thickening agent und stabilizer
rer water dispersions of rubbers Be-
s activity and absorptive
et iew when broaght inte con-
cart with water, care should be taken
<o prevent inhalation or swallowing
ot the dust,

SUes o other ey,

g o

cause o

Bline Visg

15\ trade nemefor precipitated
Tpovge cueonitte,

Bue Tead

v

teo v aravisheblue powder nsed
A- o il accelerator and for com-
A omnture of active lead
commounds, and very toxie, (See lead

Lounaing,

commnnnngds

Cadmiom Yellow

17. .\ fine light-yellow powder of
cadmium sulphide, used for coloring

rubber. 1t is slightly toxic. 1 can
ciuge irritation of mucous mem-
brines and alwo pgastritis,  Careful

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

Calcined Magnesia
18, (See magnesium oxide.)

Calcium Chloride

19, White to brownish deliques-
cent crystals or Jumps which are eas-
ity soluble in water.  ‘This material
is not added to the rubber, but is
dissolved in water and used as a bath
for vulcanizing rubber articles. [t
is irritating to the <kin but non-toxic,

Carbon Black

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 iz non-toxic,

Carbonate of Ammonin

21, (See ammonium carbonate.)

Carbonate of Magnesia

22, (See magnesium carbonate.)

Caustic Soda

22 Same as godium hydroxide, Tt
i« a white moistwe-absorbent suly-
stance, usually in the form of sticks,
fhitkes or Tumps, and easily soluble
in water, Tt ix used as a hath or
wash for rubber articles to cleanse,
remove bloom, and grease. 1 is very
caustic, dicinfegrates 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-
phict No. 25, “Acids and Caustics,”
and Industrial Data Sheet D-Chem,
2, “Handling Caustic Soda.™)

Chalk

24, (Kee whiting))
China Clays

28, (Sec clays.)
Chrome Green

26, .\ meen mineral powder v
for coloring rubber.  The most satis-
factory wreen for rubber work i the
onide Cr,O),, which s inert and non-
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toxic. There are, however, so-called
“chrome greens,” which are not pure
chromium oxide hut are mixtures of
blue and yellow pigments made up
of compounds other than chromium,
Such pigments might have toxic prop-
erties, especially if they contain lead
salts,  Such greens are usually un-
satisfactory for heat vulcanization of
rubber, since they lose their color
under high temperatures,  Neverthe-
less, the purity of chrome green
should he determined before giving
it a clean “bill of health.”

Chrome Yellow

27. A deep-yellow powder used
for coloring rubber, “I'his is a chio-
mate of lead, although there are also
chromates of zinc and bariun,  The
lead salt is the one usvally used for
rubber and is quile toxic because ol
the lead it contains. 1t should be
handled with the same precautions
as other Tead compounds,  (See lead
compounds, )

Clays

28. ‘There are innumerable clays,
varying in colors and ranging from
white to black.  Thase wsed for rub-
ber compounding are usually the
white variety, ranging from white v
cream or buff.  Most of the clay~
are fine smooth powders, varying
greatly in both chemical and physical
properties. They are of natural origin
and chemically a hydrous aluminum
silicate. They are used as fillers and
for reinforcing, The clays are usual-
ly non-gritty and non-toxic, .\ suit-
able exhaust system or respirator is
usually required to protect the res-
piratory organs,

Crimson Antimaony

29.  Another name for red anti-
mony sulphide.

Diatomaccous Earth (Celite)

30. A soft earthy rock composed
of the siliccous skeletons of small
aquatic plants called diatoms. 1t
grinds to a fine powder, extreinely
light and fQuffy, used for filler in
rubber compounds, 1t is non-tosic,
but care should be taken o keep
down excessive dust, .\ suitable ex-
haust system or respirator may be
needed,

Fmery

AN fine abrasive powder used
with rubber for making erasers and
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COMPOUNDING
wery wheelso Basically, it is an
amiswn onide, U is pon-tonic but

sharp and dangerons to inhale.  In
e use the <ame precautions as for
silica are required. (Ao called
corundum,

Fossil Flour

32, (Sce diatomaccous carth.)

Freach Chalk

33, (See tale)
Fuller's Earth

34\ dlay relatively high in mag-
nesia, 1 is used as a filler in rubber

yoods and is non-gritty and non-toxic,
(See abwo clays.)

Golden Anumony

5. (See antimony sulphides.)

Graphite

3o A grayvish-bluck soft greasy
powder,  Used for fubricating rubber
monlds and as a Glling material for
such compomds as gaskets, pack-
mgs, ete s an impute form of
native carbon and is alzo produced
artificialiy. i< non-loxic, but res-
piratory protection is usually neces-
<ary inoits use,

Ground Glass

7.\ e powdered glass used

lorcompounding  rubber o make
erasers and other rubber abrasive

wlenstis, The same precautions should
he observed as tor silica. 1t is non-
tovae but should not be handled with
hare hands because it may  cause
mimute <hin facerations thit may be-
come infected,

Gypsum

380\ gravish-white powder used
for compounding rubber. It consists
of @ pulverized natural hydrous cal-
cium sulphate. It i~ non-gritty and
non-tinic, but respiratory protection
IS necessary in its use.

Hard Rubber Dust

30, N\ dine ground hard rubber,
uravish to black in color, very light
and ulfy, and sticks ta whatever it
touches, Ordmaily it consdats most-
v of vuleanized hatd rubber, which
i~ rubber and sulphur, but it may
Ao contain other mineral or organic
~ubstances used in compounding rub-
ber - Dast shoubd be kept down, hut
the material is not toxic. Finely

around tubher dust is explosive when
mived with air,
Heavy Magnesia

40, Ieavy calcined magnesia, or
mitgnesium onide,  {Sve magnesium
oadde)
Hypo

41.  Lead hypo-wulphite. (Sce lead
compounds.)
Itun Oxide

42. The red oxide of iron.
red oxide.)

(Sce

Infusorial Earch
43, (See diatomaceous earth.)

Kaolin
44, A white china clay.
clays.)

(See

Kiceselguhr

45, (See diatomdceous caith.)
Light Magnesia Oxide

46.  The light caleined magnesium

onide,  (See magnesium oaide.)
Note:  Magnesium  carbovate s

often spuken of incoriectly as light
magnesia.

Lamp Black

47, .\ black carhon pigment ob-
tained by burning oils and aily resi-
dues.  Carbon black i< often mis-
called “Tamp-black.” s character-
istics are similar to carbon black (<ee
carbon black). 1t is not uced to any
great extent, [t is not tonic,

Lead Compounds

48, Before the advent of organic
accelerators, the lead compounds were
the most widely used accelerators of
vulcanization,  Some are still ueed
in large quantities.  The wsual lead
compounds used in rubber compound-
ing are: Blue lead, fead thiosulphate,
hyposulphite or hypo, lead oleate,
lead oaide or litharge, sublimed white
lead, and basic white lead.  Blue
fead, ead thiosulphate, and hypo are
no longer uwed (o any ureat extent,
There are active compounds of lead
which react readily with sulphur at
vulcanizing temperatures (o speed up
vulcanization.  They are moie or loss
active compowmnds and are readily as-
simitated if taken into the wvetem,
either through breathing or through
food contaminated by contact with
dirty hands or clothing.

MATERIANLS IN THE RUBBER INDUNI o

49 Lead oleate is <Gl used o o
considerable extent both as an w
celerator  and  dor  estruded  and
moulded goods, 1t wves a good fin-
ish and eliminates bloom in certam
types of stocks. It is an active poi-
son and should he treated with care.
It is a soft, wany sybstance, and =0
there is no danger of dust, the real
danger being from sticking 1o hands
and clothing. Tt can e handled with
safety if cleanliness in carefully ob-
served., ]

50 Lead ovide or {itharge is prods
ably the most extensively userd lead
compound and the one most (o be
feared. Tt s an orange-ta-hrown-
colored powder. The dust is vey
tine, but heing heavy, settles quichly.
Those handling this material shoald
wear “«uitable respiratory protective
cquipment if there is the <liuhiteat
danger of inhaling any dust or et
ting dust in the mouth or ~aliva. 1t
is dangerous 1o handle tobacco, yum,
fruit or any food untl after the hauds
and  face  have  been thorougily
washed,  Mining il should 1w
hooded and every precantion taken
to keep down dust,  Lead onide is
tonie, but there is no need to enlwee
here on lead poisoning  Litharge can
he safely handled if reasonable ¢ ue
i~ exercised in it use. The worlker
should be instructed as to its serions
tonie properties, und paine shoulg be
taken to show him how 1o handle it
safely,

SU Sublived white fead is largely
lead sulphate with about 135 per went
of active lead oxide present. It s
the fiee lead oxide which - the active
accelerating inpredient and abso the
real toxic substance.  While mudh
less tosic than the litharge, it showd
he bandled with the same care as the
latter sub; tance,

32 Buasic white lead is a white
powder consisling of g basic car-
bonate of lead. 1t i< not u~xl nov
to any great estent for rubber com
pounding; but i1 is a VOeTY detive dn
toxic substance and i used <honld |
handled with a~ much cae as hthat

3300 AR persons usmyg tead o
paunds to wy extent should into
themselves an the symptoms of o
poroning, He teatment, and gy
ance of trouble from posonme,
abo National Satety Counal 6
'ractices Pamphlet No. 3, 1.
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Lime

s4 .\ fine dry white powder used
entensively in rubber compounding as
a secondary accelerator and drying
mgredient.  This compound is the
o-called hydrated calcium oxide or
Jaked lime. It is slightly caustic
and irritating to mucous membranes,
and suitable protection against its
caustic action is required.  (See In-
dustrial Data Sheet D-Chem, 19,
“Lime,” for details.)

Lithaige

55 Lead oxide.
pounds.)

(See lead com-

Lithopone

56. .\ fine white powder consist-
ing of barium sulphate and zinc
sulphide of high coloring power. [t
i~ a widely uscd pigment for pro-
ducing white rubber goods. Being
rather inert, there is no hazard con-
nected with its use other than the
seneral dust hazard.  The zinc pres-
entin the material might be dis-
solved il considerable quantities of
dust were taken into the system, but
zinc in such small quantities would
not be considered as a tonic mate-
tial.

Magnesium Carbonate

57. Also called magnesia carbo-
nate and light carbonate. This is a
Muify white powder: nest to carbon
black it is one of the lightest powders
used, and it therelore causes consid-
ctable dust. It is very soluble if
taken internally, but it has no poi-
~onous effects, 1t is an ingredient
otten used for baby and todet pow-
ders and also used in many medical
preparations as an anti-acid and mild
tanative.  There is no health hazard
connected with its use other than
that of dust.

Magnesium Oxide

S8 Ao called magnesia onide
and calcined magnesia 1t is obtained
by heating the magnesium carbonate.
Two gades are used extensively in
the tubber industry, one called heavy
Caleined magnesia and the other Hyght
calcined magnesia,  The heavy prod-
nel 1~ more dense and slightly darker
m color than the lHght calcined ma-
rerial. Both are used as auniliary
accelerators and 1o neatralize acid
reactions.  The percentage used is
relatively simall i most cases,  The

dust i dlightly irritating to mucous
membranes but non-toxic.  Suitable
respiratory protection is required in
its use.

Magnesia Ustit
§9. Same as magnesium oxide.
Mica

60. A form of aluminum silicate
which, when finely ground, is a soft
glistening 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 alo nsed in packings
and mechanical goods as a filler where
voods are to resist heat and acid. The
material is non-toaic, and there is no
hazard other than the dust hazard.
Cheap grades, however, may contain
traces of silica.  Suitable respira-
tory protection is necessaty.  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

01, (Sce magnesium oxide.)
Oxide of Iron

62, (See red oxide.)
Paris White

63.  (Sce whiting.)

Plaster of Paris

64, (See gypsum.)
Plumbago

65.  (Sce graphite.)
Pumice

66, A grayish powder consisting
of pround lava. 1t is a comple sili-
cate of aluminum, potassium and
sodium, 1t is used as a solt abrasive
for producing a smooth polished sur-
face on rubber goods such as me-
chanicals and rolls. Ao it is used as
a filler in acid and heat-resisting rub-
ber gowmds, 1L is non tonic, but care

<hould be exercised in keeping down
dust.

Prussian Blue

67. There are o number of ~o-
called prussian blues with varying
shades and solubilities, all belonging
to the iron blues  They we {erro-
ferri-cyanide compositions  and  are

Ihe blues used tor rub-
ber are the meoluble type and jue-
pared to withstand the temperatures
of vuleanization.  They are used in

non-toaic,

comparatively small quantities, and

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

Red Oxide

68. X\ fine red pigment. very
dense and heavy, and consisting of
the red onide of iron; also called
iron red. {t 1< one of the most wide-
ly used red pigments for coloring rub-
her. T is non-toxic, and no serious
health danger is involved in i+ han
dling. Iewever, it i~ advisable to
keep dust down, as the oxide flies
readily.

Red Ochre

69. A dull brownish-red powder
u-edd for coloring rubber goods. It
consists of a ground natural impure
form of iron oxide, more gritty as a
rule than the regular red oxide. It
is non-tonic, but 1t may contain wilica,
and so care should be exercised
keeping down dust,

Rotten Stone
70.  (See tnpoliy)
Sand
71, {Sce silicon dioide )

Selenium

72, Metallic selenium in the torm
of a fine heavy grayish-black powder
i> used to a limited extent in scveral
branches of the rubber industry, no-
tably in the insulated wire industry
and where a very low percentage of
sulphur must be weed.  Information
concerning its  toxic properties s
rather meagre 1L is claimed o he
non-toxic, wnd we have no records
to indicate that there are any health
hazards in connection with its use
in the rubber industry. Tt ois ad-
visable to protect workers again-t in-
halation or swallowmyg of the dust,
Silica

73, (See silicon dioaide.)

Silicon Dionide

7h Ao called silica and quarts,
sand, ete. .\ hard abrasive powder.
varying in particde size from a very
fine powder to Targe sharp paticies
known as sand, The color may ~ary
from almost pure white to yellow or

P



yrown or mavish, This is the ma-
tesial which has been so widely dis-
cus~edd m cases of silicosis, Tt oc-
cut- a~ an impurity in many dusts
and powders and i~ usually present
in comumon road dust.  In rubber
compounding, its use is confined to
wuch special rubber articles as erasers
and abrasive wheels, .\ very fine
qradde i~ alvo used as a filler for cer-
tain tubber goods.  Wherever it s
wedd, the workers weighing and mix-
my should be protected by exhaust
systems, or they should wear suitable
tespiratory  protective equipment.
There is an abundance of data avaii-
able on silicosis which should be
“tudied by anyone using or contem-
plating use of silicon dioxide. (Sce
also National Safety Council Health
Practices Pamphlet No. 20, “Sili-
cosis)
State Flour

75. \ fine bluish-gray powder
consisting of ground slate, In compo-
<ition it is a sedimentary rock. It is
u~edd as a cheap fller and for cer-
tain heal-resisting and acid-resisting
rubber poods. 1t is non-toxie, but it
may confain silica; therefore precau-
nions should be taken to prevent in-
halition of the dust.

Soapstone

T (Sce talc.)

Sulphur

77\ pure natutal deposit ground
to an exceedingly fine powder. It is
light yellow in color and is the prin-
apal vulcanizing ingredient used in
rubber manufacture.  With few ex-
ceptions, all rubber goods are cured
or vulcanized with sulphur or with
sulphur compounds.  Sulphur dust is
irntating to the eyves, respiratory or-
vane and skin.  Gloves and  shirts
with deeves may be necessary to pro-
tect the hands and arms, Goggles
and respirators should be used if
there is much sulphur dust,  \dle-
uate ventilation and exhaust equip-
mient <hould be provided to keep the
du<t at a minimum. There are sev-
eral varieties of sulphur, such as flow-
erw of sulphur and precipitated sul-
phur, but chemically they are the
came as the natural product,

I'ale
78\ fine white-to-gray powder
that teels eatremely soft and peculia-

Iy greasy or soapy. [t isused through-
out the rubber indusry as a lubii-
cant or dusting powder. It is a
hydrous magnesium silicate, very in-
ert. It is non-tosig, and thae is no
health danger in its handling other
than that of dust.

Tellurium

79, Tellurium is used to a limited
extent as a vulcanizing agent and
especially  where very  Tow-sulphur
stocks are desired. 1L is a grayish-
Dlack amorphous powder.  Definite
records as to its toxicity are lacking,
but some workers appear to be very
sensitive Lo the ador given 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 cares where it has presented a
serious health hazard when used in
rubber, Tt is advisable to protect
workers from direct contact with the
material as much as possible.

Titanium Dioxide

80. ‘Titanium dioxide, either as
the onide or in combmation with hari-
um or calcium sulphate, is used as a
white coloring pigment  for com-
pounding rubber, It is one of the
whitest and most stable of the few
white pigments suitable for 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 caused any
toxic hazards as used for rubber com-
pounding.
Tripoli

S1.  Also called rotten stone. Tl
is a porous, siliceous rock resulting
from the natural decomposition of
sandstone, It is used as an inert
filler and as a mild poliching com
pound for rubber. Tt is non-fonie,
but care should be exercised to pre-
vent excessive dust, and especially in
halation of dust, since it may contain
a small amount of silica as an im-
purity.

Tripolite

82. (See diatomaceous carth.)

Ultramarine Blue

83. .\ powder used for coloting
rubber poods, Tis composition is vari
able but consists essentially of a dou-

ble stheate o1 codium and aluniinum
and sodium sulphide. Tt is & dak-
blue powder, fast to heat and ~uiphur.
1t is non-tonic, but dust should b
kept to a minimum.

Umber

M .

84, An iron oxide with varyving
amounts of day and silicon com-
pounds.  There are two common vi-
rictics,  The raw umber is the nat-
ural deposit ground and made smooth,
whereas the burnt umber is caleined
at low heat. The Tormer is a yellow-
ish-buil to brown color, and the latter
a reddigh-brown color.  They are low
cost colors, used extensively in tubber
floorings  and  mechanical  goods.
There is no health hazard in therr
handling other than that of the dust.

Venetian Red

85,  (Sce red oxide.)

Vermilion

86. A fine brilliant scatlet-to-
orange-colored powder consisting of
mercuric sulphide. Tt s used in 4
lmited way {or coloring certain types
ol rubber but is too costly for gen-
cral use. It is a very inerl com-
pound, and no health hazard is in-
volved in its use except that of dust.
Whiting

87. A soft white or gray powder
congisting of more than 98 per cent
calcium carhonate, It is one of the
most widely used filling compounds
for rubber manufacture. The poorer
vrades Wy contain some {races of
silica, Tt s non-toaic, and there is
no health hazard connected with ite
use unless it contains free silicq,
which can he determined by labora-
tory analysis.

White Lead
88. (Sec lead compounds.)

Yellow Ochre

80, A minceral  deposit whuh,
when ground, produces a chenp pig-
ment used in coloring rubber goods,
Used  principaily  for flooving and
mechanical goods. Tt consists ot hv-
drated ferric onide mixed with clay
and other sHliceous materials inovary -
ing amounts  There is no health
hazard in its use exeept that of Gust

Zinc Ohide

90.  Neat to sulphur, this i poon
ably the moust widely used rubber



incrediont 1t is used both as an ace-
tivator of acceleration in vulcanizing
the tubber and as a white reinforcing
mredient. 1t s a fine white amor-
phous powder. Taken internally, it
i~ slightly toaic, but with proper pre-
cautions for keeping down the dust
there s no serious health hazard in
its handling. However, many grades
ol zic oxude contain lead saits which
mcrease their toaicity.

Zinc Sulphide

91. .\ fine white powder with yel-
lowish tinge used for coloring rubber.
U has geat coloting power but is not
as wvood a reinforcing ingredient as
zine onide. There is no especial haz-
ard involved in its use. (See also
¢ onide)

Gums, QOils, 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 liguids or  semi-
solids, and therelore there is no dust
hazard.,  Also, all members of this
uroup 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  relatively  small
amounts uscd and because they are
neither in fine particles nor sufficient-
Iy hot to give off fumes.

94 The oils are usually added
directly to the rubber on the mills
and worked in. The solid resing and
wanes are either melted or ground
to coarse Nukes before they are added
1o the rubber: with reasonable care
aed deanhmess there i 1o health
hazatd in their use.

05 Oils and resins known as or-
vanic accelerators ate not included
with this group hut are discussed in
N. 5. C, pamphlet No. RU-1.

Asphale

96 \lso called bitumen and min-
eral pitch. Tt is a natural deposit of
hirtununous minture, either solid or
~emi-~olid, readily softened by heat,
and 1~ used as a softener and cheap

filer, especially Tor extruding and
covering stocks,  The color of the
natural materials i< hrown or hiown-
ish Dlack,  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 usmally
black and have a bricht fracture
when broken. Asphalt handlers may
be troubled with iritation of the «kin
because of the mincral oil in the
asphalt.  Therefore handling of as-
phalt with the hare hands should be
avoided where possible,

Balsam
97.  (Sce Canada balsam.)

Beeswax

98, A vellowish-to-white colored
wax obtained from the honey camh
of bees. 1t is tough and has a fably
high melting point. Tt is used to
render rubber impervious, as well as
a <oftener in extruding, and as a mild
preservative against the action of
lizht,

Bitumen
99.  ({See avphalt))

Brown Substitute
100.  (See factice, brown.)

Black Substitute
101.  (See factice, black.)

Burgundy Pitch

102, An opaque  vellonish  to
reddish-hbrown resin obtained  from
Norway spruce.  Softens under heat
and is used in conjunction with other
oils, to give tack to rubber, especial-
Iy unvulcanized frictions, tapes, ete.
IC s abo uwsed in tacky cements.
Pitch is a «kin irritant to many per-
sons, especially when @ high standard
of personal hygicne is not maintained.

Canada Balsam

103, .\ esinous esudation from
spruce, used to give tack in rubber
frictions and cements.  (See alwo bur-
gundy pitch.)

Carnauba Wax

104 Ueed quite extensively  in
rubber compounding to produce a
dense, impervious product for rubber
coatings, flooring, cte. It is a very
hard,  yellowich-to-buff-colored  wax
of high melting point: it usually s
melted hefore it is added to the rub-
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her batch, Carnauba was 15 oo
tained as an ewudation from leave-
of the Hazilian waa palm
does 1ot present any special hazaids

s uwe

Castor Oil

105, A thiek vellowish oil ob-
tained fiom the cidtor bean.  Used
as a softener in rubber and in the
production of certain rubber substi-
tutes or factice.

Ceresin

106. .\ puritied mineral earth wax
having o melting point of approni
mately 74 degrees Centigrade. 1t
comes in white cakes, Used in rub-
ber to render it more impervious to
water and air, as a softencr, and o
extruded articles and. coverings, clec-
trical insulations and for acid-resist-
ing rubbers.  No hazard is mvolved
in its use,

Coal-Tar Pich

107. A brown-to-black amorphous
body consisting of the residue e
maining after the coal-tar has heen
distilled. 1t varies from a soft stichy
to a hard brittle mass according tu
the degree to which distitlation has
heen carried out.  Coal-tar pitew ix
u~ed as a softencr and tack producer,
and for extruded goods. It may crn-
tain residues of coal-tur pruducts
which arc toaie, but the hieh temyper-
atures of didtillation should 1emose
mos~t of these, and the siacl arooant-
used for most tubber work preduce
any serious health hazard in its use.
provided a high standard of personal
hvgiene is maintained,

Colophony

108, Common pine resin which is
obtained as o residue alter the dis-
tillation o1 turpentine oil from crude
tiwrpentine.  Varies in color 1tom
light-amber 1o dark reddish-hiown,
Tt is used in rubher compoundds 1ol
producing  tack and in rubbes
cements, 10 wsually cores in tumy s
and s aeadily pulverized or melts
down when aaded to the rulie:
batch on the mill. There 15 no hiown
haczard in its u-e

Corn Qil

109. .\ pale yellow oil ebtained
from the germ of corn. [V is used
rubber as a softener, in reddain

old rubber, ard in the danufac o
ol faclice or rubber substitute.

C
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o4 pale vellow - o - reddish-
Inown ol ubtained from seeds of the
cotton plant. 1t s used in rubber
asasottener, for reclaiming old rub-
her, and in conjunction with resins to
produce tack,

Cunur

111. A\ synthelic resin consisting
of polyimers of coumarone, indene,
and homologous compounds. It can
Le obtamed in geveral states, varying
trom a liquid to hard, high-melting
1esims, The color varies from light-
bulf to brown.  1C is used quite ox-
tensively  in various  rubber  com-
pounds such as those for soles, floor-
my, Iriction tapes  and  cements,
Cumar is also used in acid-resisting
and atkali-resisting stocks, It is non-

Losic.
Degras

112, Vo known as sod oil and
wonl ease. B is a dark-brown

vrease oblained from the washings of
sheep’s wool. Tt is used as a sultener
and lor aiding in the processing of
raw rubber, such as in calendering
and estuding, Tt is non-toxic,

Facuee, Black

113 A Dblack gummy cake re-
~sembling rubber but easily disinte-
erated by crushing, Tt is made by
vuleanizing vegetable oils with sul-
phar and  adding mineral  rubber.,
Black lactice is added directly to the
1ubber on the mill and is used as a
<oft Aller. 1t has the property of
ab~orbing other fillers and thus bulk-
ing up the rubber. 1t is also used
for producing a smooth finish on
calendered and extruded goods, There
i« no health hazard in the use of
factice
Factice, Brown

PO Ao catled hrown substitute,
beois o vualeanized oil usually made
cornor sdar oil by heating
! T S G T
s Orocessen o the prapet stere ]
<o durh-brown cahe, vasity crumbled.

. iy o the rubber on
She o 10 as used as a ot nlling
material in moulded zoods, druggists’
wundries, provfing and tubing,

Factice, White
115. .\ white granular powder pre-
pared by vulcanizing vegetable oils
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with sulphur chloride.  Rapesced in
sova hean are oflon weed
for making white factice. The fac-
tice is added directly to the rubber
hatch on the mill. It i used in
druggists’ sundries, tubing, extruded
articles, rolls, pads and moulded arti-
cles. It gives a smooth, velvety
finish  and  facilitates  calendeving,
tubing and other processing opera-
tions.  There is no hazard aside from
that of dust,

oils

Gilsonite

116, A very pure natural bitumen
found in the United States only, 1t
is a black mass breaking with con-
choidal fracture and showing bright
Tustre. M is used in floorings, me-
chanical goods, coatings, varnishes,
insulation, gaskets and cements.

Glucose

117. N\ thidk, viscous, syrupy K-
quid made trom corn. Tt s used in
a  few  rubber  compounds  and
cements, and for latex compounding,
Glue and Gelatin

118, .\ nitrogenous colloidal sub-
stance of the protein class which is
derived from  animal  conmedtive
tissues  and  bones  obtained  from
slaughter house and tannery wasle,
Tt comes in ~heets, chips or ground
granules, usuaily of a light-nmber
color, and always contains some
water, Tt 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.
Tt gives strength, stiffness and good
processing qualities. [t is used in
tubing, rollers, coatings and latex
compounding,

Guayule

119. A\ resinous rubber native to
Mesico and southern United States,
having about twenty-five per cent of
resing It ds used Tmgely for solt
rubbers such as friction stocks, Be-
N of a woft vesinons nature i doe

e 0 ! v .
as stiohod ~hoets, and st dinouit
are often added 1o the harder vab-
bers to ~peed up the breaking down
time.

Gumharaya

120. Gumkaraya i~ a  bassora
type of gum «imilar to gum traga-
canth. It is used for thickening
latex solutions and is non-toxic.

T1vYarsy vig invg
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Gum Tragacanth
¢

P20 Dull white transiucent takes
or yelowish powder, Tt s @ vegeta-
ble gum used for cements and as a
thickener for latex solutions. 1t i
non-{oxic.

Gutta Percha =~ ®

122, "The coagulated milk juice of
various tropical trees. It comes in
vellowish or grayish hard leathery
sticks. It is w-ed with rubber to
impart  certain leathery propertics
and in goll ball manufacture and
cements,  Ome large use has heen n
the coating aned impresmation  of
fabric for driving belts, clutch linings
and wire coverings, [t is non-toxic.

Hardwood Pitch

123. .\ hrown bituminou~ maic-
nal consisting of the residue from
the distillation of hard wood. 1t is
used as an accelerator activator, and
for giving tackiness to rubber stocks
It is added divectly to the rubber on
the mill. Only comparatively small
pereentages are used, and no health
hazard is involved except that of pos-
sible skin irritations.

Hydrolene
124, .\ Dlack bituminous miss
resembling  asphalt, obtained from

the residue remaining after the de-
structive  distillation of petroleum
Used as a filler and <oftener in muca
the same manner as asphalt.  (See
asphalt.)

Linsced Qil

125, An amber-colored drying ol
obtained {rom the secds of the il
plant. 1t is used in rollers and
cements in preparing rubber substi-
tutes in the form of facice by vui-
canizing the ol with sulphur «h'or-
ide. Mt is non-toxic

Mincral Oils
126, Numerons gricdes of nuncral
oil, ranging from the leht paraiin

al o

¢

Deitoiatum . oave weed e
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P bie St ol a
these are the hight paramin ohs
il fre andv ooy @A R e G
mill and ave raprdiv aosorbe
rubber. There i no health hozacd,

eacept possibly that of skin nritacon

Min~_al Rubber
127. A\ term applicd to nar !
asphaltic deposits such as Jilsoniie



and ako to blown asphalts. Blown
asphalts may be obtained in varying
degrees of hardness and are cold ac-
cording to their respective melting
points,  They are often called
“M. R." by rubber compounders.
Mineral rubber is used in many lines
of rubber manufacture both as a
cheop bulking Dller and to aid in
processing raw rubber. Tt is used in
frictions, spread goods, cements and

many types of mechanical rubber
voods.  Mineral rubber comes as a

«olid mass in sheet metal drums or it
may be obtained in a granular form.
1t iv added directly to the rubber on
the muil - There i~ no health hazard

oo ) "PERE N o
FRaLYa me adaeedto i Vel g,
crushing, and the hberation ol hy dro-
gen sulphide which should be rve-

moved by adequate ventilation.

-

Montan Wax

125. A mineral
lrom lignites. In the crude state it
io dark brown. When refined, it is a
white semi-soft wan,  The crude wax
io usedl for soling, Nooring, special
ctochs, insulating compounds and ex-
(ruded stocks.  This wax imparts
excellent processing qualities without
(he sottening effect resulting from the
use of softer waxes such as paraftin,
No hazard in its use.

way  eatracted

Nz\ph(halcnc

120, White crystaltine flaky com-
pound, used to a limited extent in
certain rubber goods as an odorant
and  processing “aid.  The material
ha~ a camphor odor characteristic of
moth balls, 1t may contain, as im-
purities, coal-tar products which are
JQightly tonic.  However, ~uch small
quantities are u-ed in rubber com-
pounding that the health hazard is
shight,

Oil Substitutes
130.  (See factice.)

Oroketite

131, .\ mineral fossil wax oceur-
ring native, and velowish-brown-to-
Wadk or green in color. Used as @
rubber filler and softener. especially
in ~uch goods as electrical insulations,
frictions, extruded and mechanical
Qocks. Usually added directly to the
rubber on the mill, either as broken
lumps or in molten state. (See also

ceresin which ix prepared from ozok-
erite.) There iz no health hazard.

Palm Oil

132, An orange-yellow fatty oil or
arease of hutter consistency, 1t is
obtained from the fruit of a tropical
palm. It consists chiefly of palmitic
acid and the glycerides of palmitic,
oleic and stearic acids. It is ueed in
rubber to aid processing, especia’ly
for producing a smooth finich on
calendered and extruded goods.  Also
used to reduce the tack in very sticky
compoundds. There is no " health
hazard in its use,

Paraffin O1ls

v

Patathinn Wax

134. A white, translucent, wasy,
tasteless and odorless solid obtained
from petroleum, It consists of a
misture of hydrocarhons chiefly of
the methane series. 1t varies in color
from the light-yellow crude 1o 4 hard
white refined wax.  Wax is used in
pubber as a softener, as an aid to
processing, as an anti-scorch mate-
rial, and as an anti-oxident and Jight
resistor. Tt is itleo used for rendering
rubber less permeable fo water solu-
tions.

Petrolatum

135, Also called vaseline and
mineral fat. A light-yellow-to-amber
colored, oily, semi-solid material con-
cisting chiefly of hydrocarhons of the
methane and olefine series. it is ob-
tained by distillation of the ~till 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
amooth  calendering and  extruding
operations, There is no health
hazard.

Pine Tar

136, A very viscid, blacki-h-
hrown liguid with a chinacteristic
odor and taste. It is obtained from
the destructive distillation of  pine
wood. 1t is used in rubber poods e
a softencr, tack producert, dispersing
agent, and accelerator for sy nthetic
rubber. It finds a large use in tread
stocks, frictions, tape, reclaiming of
rubber and cements. It contains
phenolic hodies, but as ueed in rub-
ber it should not be hazardous. It
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is usually added directly to the rub-
her batch en the mill
Pine Tar Oil

137, A reddish-hrown oily sub-

stance obtained from the destructive

distilation of pine wood. [t is a
lighter distillate than pine tar. [t
}‘15!.\' a4 strong tarry odor and taste
The material is somewhat toxic and
<hould be handled carefully. It is
used for the same purposes as pme
tar in rubber, but the lighter oil is

preferable for certain compuunds.
Rapeseed Oil
138, Vdark-brown-to-male-vellow
1 N N -
' ! \ .
Lot d troen R l N
making tactice or
substitute.

~o-cailed tubbt

(See factice.)

Rosin

139.  (Sce culophony.)

Rosin Oil

140. An amber-colored oily lig-
uid, with a pleasant odor but
atrong, peculiar taste. 1t i~ obtained
by fractional distillation of rosin, 1t
is used for producing tack in rubber
adhesives, tapes, mechanicals, and m
reclaiming  rubber. Taere is no
health hazard.

Shellac

141. A resinous wvwadation irom
the twigs of a species of East lnaian
tree: it is caused to exude by the
bite of an insect. It is obtained as
orange-to-light-bufl brittle fakes, or
as a ground powder. It is used to a
Jimited extent in rubber as a stiffoner
and in hard rubber 1o uive 113 I10ss
and finish. It is non-tosic.

Sod Oil

142, (Sce degras.)
Stearic Acid

143, A colorless, odories
like material handled in block- o
flakes. I is obtained trons lith-
prade beel tailows by <apontiication
or distillat.on and pressure and dbso
by hydrogenation of oleic acd T
is ueced in most types ol rubbet qoodds
as a stabilizer of valcanizidion, asan
activator of certain aceelerators, and
as @ dispersing agent and soitenc
I is used up to ~everal per oonoon
the rubber and added directly o the

WA~
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cubber, inowhich it 1eadily disperses.
It i~ non-loxic,

Liquids and Gascs

144, In this gioup are included
the wsual liguid solvents and gases
vt} in rubber manufacture with the
eveeption ol the liquid accelerators,
whith are listed under organic ac-
clerators in N.S.C. pamphiet No.
RU-1, and soitening oils, which are
listed above. :

145, This wroup contains some of
the most hazardous chemicals used in
the industry and should be given
carctul ~tudy by the safety engineer
to see that they are properly handled,

Liquids
Acetic Add
1o Acetic acdd is not used gen-
erally throughout the rubber indus-
wv, only in special parts of it 1t
1~ hovever, used in large quantities
tor certain purposes. 11 s used dor
coagulating rubber latex, in certain
lates preparations, and in sponge
rubber production.  In coagulating
and latey work, the temperatures are
low or normal, comparatively small
proportions on the bateh are used,
and handling is simnle,  When used
ror sponge tubber, the temperatures
are hivher, and disagreeable fumes
are wven off which <hould be con-
ductedd away by proper ventilation
and exhaust equipment.

147 Acetic acid i« a clear, color-
iess liquid at ordinay temperitures.
It comes in a number of different
~trengths, varving trom the pure con-
centrated acid, known as glacial ace-
tic acid, down to dilutions as low as
23 per cent, T has a strong, pungent
ador Characteristic of vinegar and is
very conosive, especially in the high-
er concentrations, [t is very irritating
o hamds and nasal passages 1
emall quantities it s not toic, but
care shoubd be taken to keep it away
nom the bare shin, and any {umes
woould be conducted away from the
workers

Altobol

148 \eohol e usually used in
the denatured state, s use is not
evtenaive m the rubber industry, be-
mye conined  to certain types  of
celients, s a4 means of introducing
Cer(ain tesinous compounds into rib-
Let, and as a cleaning solution for

raw and finiched rubber where it s
necessary o avoid solvent action on
the rubber.  The haracteristios of
alcohol are well known: it is not
necessary to dwell here upon its re-
tative tonicity.  Various types of
denatured alcohol are available, and
all are tonic if taken internally: but
as used for rubber work there should
be no hazard if not actually taken
internally. Al grides of alcohal are
flammable.

Ammoria

149, Ammonia is a colorless gy,
but as usually used it is dissolved in
water and known as ammonia water
or ammonium hyvdroxide. Tt ix <old
on its ammonia content designaited by
degrees Baume,  The wsual wrade
used is 20 Baume, or a saturated
solution. 1t is a clear, water-like liquid
with a strong, irritating odor,  In the
concentrated form it i< strongly cans-
tic and should be kept away tom the
skin.  Rubber gloves and non-ven-
tilated poggles should be used in
handling it. 1t gives off paweriul,
pungent fumes when exposed to the
air, causing bronchial disorders if in-
haled in considerahle quantities. The
fumes are toxic. but uweually do not
leave any seriows lasting  cffects,
Where used, a good ventilating or
exhaust sy<tem should be installed,
In the more dilute forms of ammenia
liquid, the water retains the gas in
solution, and only sight fumes ate
given off,  Under certain conditions
ammonia mized with air is explosive.

150, Dilute amimonia is used very
generally to preserve raw latex, in
manufacturing latex compounds, and
throughout the liquid latex industry.
The concentrations here seldom run
higher than a few per cent, ind there
is practically no hazard other than
where the ammonia =olutions are pre-
pared.  Ammonia is abo used in the
spreiad-goods industry as a neutral-
izer for acid 1eleaced during the vul-
canization operation where sulphur
chloride cures are u~ed. The hazard
here i< also wmall <ince most of the
cold curing chambers are of neces-
sty equipped with adequate venting
svetems,  (See also NS.CLopamphlet
No. 25, “Acids and Caustics.”)

Benzol

151, Benzol, or henzine, as it is
chemically defined, iz a clear, water-
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white liquid of characieristic odor,
derived from the destructive distil-
lation of coal. 1t is very volatile at
room temperatures and should never
be allowed to stand in open contain-
ers. The vapors are very llammable
and very toxic. Jienol is used largely
for making cements and achesives for
assembling rubber parts during proc-
ess of manufacture. 1t was formetly
used in large quantities as a wash for
raw rubber, heing applied by hand
swabs. It was here that many of the
mnst severe poisoning cases were ex-
pictenced, The vapors spread rapid-
ly and should e removed by echaust
systems to <lecrease both the fire
hazard and the health hazard.  The
workers should not be allowed to
breathe any considerable quantity of
henzol vapors, nor should they b
permitted to get the solvent on their
clothing, hands, or other parts of
their bodies.  The solvent can he
absorbed through the skin as well as
through inhalation, producing lasting
serious complications,  (See N S.C.
pamphlet No. H.P. 14, “Benzoi™)

Benzene

152, Same as benzol.  Must not
be confused with benzine, which is a
petroleum product and not a coal-tar
product,

Benzine

153, .\ distillation product {tom
petroleum, bemyg a clear solvent simi-
lar in properties 10 orclinary cleane:
naphtha but very light and volatile.
Ao called petroleum ether, 1 -
used as a cleaning solvent for <swan-
bing raw rubber and is much safer
to use than benzene, lrom the waicity
standpoint.  Tlowever, it is  very
tlammable. Tt should be uwed in
safety  dispensers to eliminate the
fire hazard. Breathing benzine vapors
wiltl cauee dizziness,
Carbon Bisulphide

134 N dear, colorle | very Jam-
mable liquid.  When pure it is ai-
ot odorfes, but the commerci
grade usually wsed b a ~trong, dis-
agrecable odors L b enccedimgn
volatile at room temperatures. having
A lash point at minus 23 deurees
Centigrade, Tt may igmte front a
spark or flame many feet away. s
wry  poisonous to breathe.  {For
further detatls as 1o it~ toatdity, ~ee
N.Cootndustnal Data® sheet 0-
Chem. 1, “Catbon Bisulphide ”)



155 Carbon bisulphide i< used
o temoving sulphur bloom on rub-
per pouds, in vubber adhesives, and
a« a diluent for sulphur chloride in
cold vulcanization and vapor cure.
Departments  using this  solvent
should be adequately equipped with
fire eatinguishers and exhaust sys-
tems.  Keep solvent off the hands.

156, Within recent vears the use
of carbon bisulphide has been very
limited as, in the majority of cases,
less dangerous materials have heen
~ubstituted.  There are, however, a
tew places where it finds a use in
rubber manufacture, and the safety
engineer should study each situation
and see that the material is handled
in a safe manner,

Cathon Dioxide

157 Carbon dionide is an inert
vas wsed i the rubber industry for
inflating air bags and tubes and for
vulcanizing purposes. It is non-toxie,
but i~ highly suffocating since it is
devoid of active onyveen and does not
support life. s danger lies in the
fact that it is a heavy gas and likely
to colleet in “dead pockets™ where
ventdation is poort.  Considerable
guantities may be liberated through
leaks. or discharge {rom bags or vul-
canizers at the conclusion of vulcan-
ization operations,  Adequate ventil
ation will remove any danger,

Carbon Tetrachloride

158, Aldight, colorless Hquid with
a peculiar characteristic odor. Tt has
adow boiling potat and is very vola-
tile at room tempetature, giving ol
heavy vapors.  The vapors are not
Hammable but are tonic.  They are
heavy and sink e low parts of the
room. often collecting in corners and
pourhy ventilated places, making a
real hazard to workers unless ve-
moved by proper ventilation or ex-
haust cquipment. This solvent finds
an estensive use in rubber manutac-
turing on account of its freedom from
fire hazard and its excellent solvent
properties tor rubber. 1t has re-
placed many other solvents. (Sce

NG Industrial Data Sheet D-
Chem. 23, “Carbon Tetrachloride.™)
Chloroform

150\ clear, colorless, highly

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

not ignite readily. Tt is an excellent
solvent for rubher and i~ u-ed for
cements ind eleansing solvent How-
ever, it has been almost entirely ve-
placed hy carbon tetrachloride which
has propertics very similar to chloio-
form where used in rubber manufac-
turing, 1t should he handled with
the same care as carbon tetrachloride.

Coal-Tar Naphtha

160.  Refined conl-tar naphtha is
a clear, water-white liquid having a
heavy, gassy odor, It is lmmmable
and should be kept in approved dis-
pensers,  There i< also a crude mate-
rial which is <traw coloted, but this
grade is not used to the <ame event
as the refined grade,  Coal-tar naph-
tha comsists of & minture of henzene,
toluene, avlene and  other higher
homologs. Tt is toxie, but less vola-
tile than benzol. It is used to o con-
siderable estent for rubber cements,
rubber doughs, and as a cleaning
solvent. The same precautions <hould
be taken as for benzol.

Ethylene Dichloride

101, N oloiless tiquid having a
strong chloroform-like odor, Tt is an
excellent solvent for rubber 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 <imilar manner to
carbon tetrachloride.,
very heavy.

N vapors are

Gasoline

162, The name given to a series
of solvent distillates  derived from
petroleum and having o range in
gravity from S0 degrees to Y0 degmees
Bawme,  The range from 50 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
sasolines are the most universally
used solvents in rubber manufactne,
partly becanse of their low cost. They
are all tonic and flammable and
should be handled with care Vapors
should be removed,  Gasoline  dis-
colvee the natural ol and fars of
the skin, cavang dry and happed

skin,  This can be prevented to a
great  extent by fist coatineg the

hands with a neutral glycerine <oap
hand th utral glvcerin
preparation, which repels the gaso-
line.
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163, Guasoline is used as a cleun-
ing and swabbing =olution in the
manufacture of many rubber articles,
in all types of rubber cements. in
preparing  coating and spreading
doughs, and a< a diluent for other
solvents.

v

Glycerine

tod, Ao calied glycerol. it is a
clear, colorless or pale-yellow, heavy,
syrupy and odorle~ liquid having «
sweet taste. It is non-tlammable and
non-toxic and preseats no  hazaid
from the healih standpoint. It is
used in rubber manufacturing as o
preservative coating or dressing on
finished rubber goods, to prevent 1ub-
her Trom sticking together while in
the raw state and in liguid lates
preparations  When used as i dross-
ing, it i~ either swabbed, spravea or
painted on,

Kerosene

165. .\ clear, water - white 1o
straw-colored, oily liguid [t 1~ ob-
tained as a distillate from penoleum
and refined to remove iow la-h (on-
Situents, U is comparativeh e
to use, although the skin ot wome
workers IS sensitive o kerosene o
1t is used 1o a limited extent in (ub-
ber manufacture, but very extensive-
lv as a wash for rubber machinory,
rubber rolls, ete.  In rubber manu
facturing il is wed for sottemng ond
blowing  sponge  goods  Kerowene
presents a fire hazard, but it s not
as hazardous as gasoling

N‘lplulm

to6. N\ neme wivea w both petio-
leum and coal-tar -olvents, The type
of naphtha  should  be  speadic
otherwise it is very misleading,  (Lor
petrolewn  naphtha,  see benzine
petraleum ether, and gasoline, 1o
coal-tar naphtha see coual-tar naph-
tha.)

Petroleum Liher

167, (See bensine.
Solvent Naphtha

168, (>ee coul-tar naphtnd.)
Sulphur Chioride

169, The ~ubchlotiae ot ~ulphur
Tris an amber-to-yellowish-rod, oy,
fuming lquid with very penctiating
odor, used in vulianizing ruble oy
the so-called cold proce’s and vour

process. Tr< use ws ~uch s coniined
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/f COMPOUNDING

quely to sheet, spread and dipped
IS also used in the manu-

_factine of rubber substitutes and oil

When used for sheet and
spread goods, the sulphur chloride
may he applied in liquid form by dis-
tnhutor roll, or the goods may be
hung in chambers where the sulphur
hloride s vapotized by heat. The
<ulphur chlonde i extremely active
chemically and is usually diluted with
~some solvent such as carbon bisul-
phide  or  benzol. In  vulcanizing
dipped zoods, the latter are usually
mmmersed for a very short time in a
dhduted solution of the sulphur chior-
icde.

factioe

170 Sulphur chloride iz readily
decomposed ina damp atmosphere
and should be kept well bottled when
not in use 1t s eatremely cortoaive,
due o Diberation  of  hydrochloric
acil i presence of moisture. It s
estremely arritating to the  eves,
lunps,  and  mucous  membranes.
Wirkers should be protected from its
mimes by, adeguate ventilation and
watned to keep it away from their
Jandds
Sulphuric Acid

171 .\ strongly corrosive, denae,
othy lignid, colotless to dark brown,
dependimg upon s purity, Used for
removine cotton fiber in reclaiming
old rubber. 1o a diluted form it is
usetd as o coagulant for latex mix-
tute. Ioas adso used in attaching
rubber tometals and in producing
suiphonated tubber resin products, 1t
causes very severe burns and will
char almost any  organic matter
Waorkers usyg sulphune acid should
he protected fromy having the mate-
nab gy into their eves or onto their
shin meven their clothing,  The
acid will rapedly cat its way through
cothine 1o the flesh (See N.S.C.
pamphilet No, 23, “Acids and Caus-
e fon details))

Foluol or Toluene

172N colorless Bammable liquid
obtamed by Nractonal distillation of
coal tae ot e resembles benzine in
ador any many ol s properties, al-
thoneh it i dess volatile at room
temperatures s an eacellent 1ub-
her walvent, used o1 rubber cements,
doughs and a~ a cleansing solution 1t
i~ tonie and should be treated in the

~atne mannet as benzol, Poisoning
ciiects can be very serious. Workers
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should be protected from its vapors
and should keep it from their hands.
Its vapors are heavy and ding to the
fioor and in poarly veniilated cor-
ners.  {See benzol for handling.)

Turpentine

175, Mo called opirits ot tur-
pentine. .\ clear, Dammable, color-
fess fiquid with a characteristic rosin-
like odor, obtained by distillation
from turpentine rosin. Turpentine
is a powerful solvent for rubber and
was formerly used in making rubber
cements, But its use in rubber work
has become very limited, and it s
no longer an important factor in rub
her manufacturing. Tt is toxic and
irritating to  the skin, eyves and
tespiratory organs,  (See N.S.C In-
dustrinl Data  Sheet D-Chem. 12,
“Turpentine” for details.)

Xylene or Xylol

174, Nyvlene is a clear, olorless,
flammable liguid with a characteristic
penetrating odor. 1t is one of the
constittents of coal-tin naphtha and
is obtained from the latter somce by
distillation, 11 iy & good olvent tor
rubber and i« nsed in rubber cements,
doughs for the spreading frade, and
as a swabbing <olution in the man-
utacture of rubber goods, Tt is tonic,
but not to so great an extent as hen-
2ol and 1oluene, probably because it
i« fess volatile. It s a fire hazard,
and the same precautions <hould be
taken both for fire and toxicity as
those noted {or henzol,

Gases

175, Comparatively few gaees are
used in rubber manufactwe, and in
nearly every case they are used for
vuleanization in some form  Gases
are handled in closed chambers. Con-
sequently, leakage or inadequate ex-
haust systems are the usual causes of
trouble or discomfomt 1o the workers,

Ammonia Gas

170, A colorless gas with a
powerful, penctiating and irritating
odor. Tt alteets the eves and respna
tory organs. 1L is used for neutraliz-
ing any acid after sulphur chloride
vapor cures. s produced by heat-
ing  concentrated  liquid  ammonia
water m the curing chamber and
fimally iv exhausted by suction or
torced air - (For full details ~ee
N.5.C. pamphiets No. 25, “Acids and
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Crousties,” and No. 93, “Safe Han-
dling of Compressed Gases ")
Chlorine Gas

177. A heavy, greenish-vellow
gas, highly irritating and toxic 1t i-
used only in specialized industries,
for instance, in producing chlorinatcd
tubber, T must be rigidly contined
in suitable chambers and kept away
from workers. 1t 1~ extremely corro-
sive, therefore hazardous, e ecially
in the presence of moisture,  (For
further data on chlorme see NS C
pamphlet No. 71, “Safe Handling ol
Chlorine.™)

Hydrogen Chlonde

178, Also known as hydrochloric
acid gas; i colorless and exceedingly

pungent It is highly irntating and
tonic. 10 haw a strong afinity dor

water aned should be kept in dosed
systeme, s used only in special-,
ized industries where rubber s con-
verled into certain resinous products
It requires special handling,

Ilydiogen Sulphide

179, \ colarless, Hammable gas,
with o very offensive odar and o
sweetish taste, T i used only (o q
limited extent for specialized work in
vuleanization  of  sheel  or  <pread
Loods in conjunction with other re
active gase- Tt v highiy tonic an
flammable and must be handled with
preat care. The goods e exposed
in closed chambers and the vas hlown
in and later espelled. (Tar detad-
on its headth hazards see NSO [n-
dustrial Data Sheet Noo 1o Hydro-
sen Sulphide.”) ’

Sulphur Chloride

180, (See sulphur chioride unde.
hyuids.)  Where the gas is ueed it
merely the liquid sulphur chlornde
vaporized by heat m the hot cniny
chambers for vapor curing of heet
and spread goods U saally the good-
me lestooned  m buge rooms o
chambers, and a4 quantity of nquic;
sulpbur chlotide s evaporated on
hot plate, drculation heine accom-
phshed by fan 10 necessary  Con-
centration~ we uswddly smadl and
therefore serious hazard s avosded
with adequate ventilation

Sulphur Dioxide

IST N poisonous, coliviess oy

with a suffocating odor It s u .



L,ondy i special industries 1or produc-
g special types of valcanized prod-
ucts.  The vulcanization must be
carned out i closed chambers, and
worhers should be adequately pro-
tected from the gas.
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