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1. This pamphlet is the second
"i a series ul two on “Conijiounding
Materials Used in the Rublier Indus-
try.” The first pamphlet. No. RIM,
i- confined to the classification of or*
_Ustnic accelerators, anti-oxidants and
dry organic conijxmnds. Thus pam*
Is(l«s( is confined to the following
three grou|>s of compounding mate-
rials

I»ry innruanic *>ul>«iaihVH.

tmniv imU. riMiniih maicriaU ami

na\r\

Liifuiii' ami i~so.

1. An attempt has liven made to
li-i herein aiphalietically. in the three
above groujis. practically all of the
usual ct>mjiounbing ingredients used
in the manufacture of rubber which
are not covered in Pamphlet No.
KC-l. It should Ix* realized, how-
ever, that new compounding ingredi-
eiits arc constantly Ixting developed
and in some cases new and unusual
a-es are Ixdng made of the present
.ngredients. A brief description of
t-acn coni|xiunding ingredient us >»iv-
en. together with its use in the rub-
"or industry, its reinlive health haz-
ards and recommendations for its
-ate handling from a health view*
-eiiit. Many of the solvents used in
"inpounding ruliber are flammable,
merram m die dry suixnunccs used

resent a (last explosion hazard, and
iu- use of various oils involves the
ti.mger of spontaneous ignition. How-
A\cr. :he tire hazards of the sub-
»:ances listed are noi discussed in de-

. as mose hazards are fully cov-

ered in other publications.

( n/M-ny/it. Iv.iv, Xulitiiutl Safety Cuttiinl. In,

20 North Wackcr Drive, Giicago

Thu pamphlet is a compilation of ex-
perience in accident prevention. It should
not be assumed, however, that it includes
every acceptable procedure in the field
covered. It must not he confused with
federal, stale or insurance requirements,
or with American Standard safety code*.

Dry Inorganic Compounds

3. Most of the compounds in this
group are of a soft mineral tiowder
type, of a panicle size less than two
hundred mesh, many of less than
three hundred mesh, or finer, Few
of them contain hard or abrasive Jiar-
liclcs such as silica or corundum.
Only a few arc toxic, fin the whole
they arc comparatively free from
health hazards. However, they are
all more or less dusty when handled
carelessly, anti the ordinary dust haz-
ard is always present. Good storage
bins, conveyors, hooded mills, anti
efficient exhaust systems will readily
eliminate the dust hazard* and in
most cases prevent harm from the
toxic or silica-ltcaring compounds.
(See also National Safety Council
Health Practices Pamphlet No. 4,
-llust.” and Safe Practices Pam-
phlets No. 32. ““Exhaust Systems,”
anti No. M, ““Respiratory Protective
Equipment.”)

4. There are several coniliountls.
however, that should receive sjx-cial
consideration, such as lead or siiica-
bearing compounds. These are so
designated in the following list of
materials.

Aluminum Flake

5. A fine cream-colort-d powder,
consisting primarily of aluminum sili-
cate. used as a filler in rubber, if
is non-gritty and uon-toxtc but rather
dusty in handling.

Ammonium Carbonate

lv. A white ervstaiine lumpy
powtler having a pungent wti.r of am-
monia. It readily decompose- an>.
give- off an irritating ovui.- tluring
mixing. It is Used in sponge raiilx-r-
It is slightly toxic, but there - litth-
health hazarrt as it is hui.di.-n in
the rubber industry.

Antimony Sulphides

*7. There are two types, die guid-
on and the red antimony sulphide-,
used for coloring rubber articles.
Some grades contain a considerable
lierccntage of free sulphur anti cal-
cium sulphate. They are slightly
toxic, irritating to the skir. and th.
mucous memhnme-. Careful hantilic.g
is required. (See also industrial Data
Sheet D-Chctn. 22, “Antimony ,ir..i
Its Compounds.™)

Asbestine

S. A fibrous variety of magm-siutt.
silicate used in rubber as a tiller,
especially in [tickings anti gaskets.
It i- white |xmdt-r. non-gritty urn.
non-toxic. It should be borne in
m.nd, however, that many uf these
silicates, when ntit ;,ure. may ct-ntait.
traces o; silica, and dust should
kepi down.

A1 riiihu iv.i. Ttvif. /hiled i» (/. \.



f

v ofihrous magmesiss shiate
i im mzRY VPes of el Dot

m-osizliv oof the packing om. ==Xe.

=.. ard where the =uriouzr =ux
- =oemd considerabie tear  lt mar
v Csained in many benise 7 Zber.
snoinch long to @inlesl 2 1w

v= e s usually graviss white o
commnce. Suitable sshoue sy

e mesniratory Druteut s egmir-
= gre uxunily neeted o mewent

“mRniation of dust by (nie orxers.

Gietuen Dust

A terde name - meiun

-,

aelurn Suiphate
L heavy white pewuar wel
e senigeeine rubber anc os0 as a
~= 1t i< insoluble in Jst en-
Ceta iV noneabworighie 2ad neor-
There is nn hazam! i= ==nedling,
‘rom Lhat of dusi,

o

Eiacad-r )
*1 Commercial name - nziu=l]
Ceweitoof baritnn sulprate.
e zon White
A ceade uune fos lthopore.

H=ronize
Neetonite s 8 Goe oolindl
Sy obainetd srom naturzl Jeposts.
cofisinis o o jine ermvp-wHie
. smiilar in many  cRaracter-
cos tanthes L':.:l-\'.\'. e e, here-
ey of

Teoer

w2, hms che peculine
- =3y pydirulvsing waen crowgat n-
comnet With wilter and sweiing
=n a jelly-like strucmure. Soall
srmennis entuse 3 trenenoeess thitke

~ie ef witter selation=. (On oac-
et of these properties & is weu
~~ i tRickening agen: asct azhiizer

- waier dispersions of =zhber
15 activity ane
when hrnpes
h water, care ~ar
reent
Tt rlust,

Tt e

rrips

¢ he tasen
inhalation - <~mallownz

ane Fise

TN rede remedoe cemritie
Lt snnonante,
iour Lead
A zrayishebize 0 omler e
< = mild accelemtes oo e opyae-
Sncate, U\ mustuse Lot U JNTC N
Seamiis, aned veey oo s Nee e

v,

ISSUSTRINL SAFETY

Cadmium Yellow

17. .\ fine light-vellow powder of
cadmium sulphide, used for coloring
rubber. 1t is slightly toxic. [t can
cause irritation of mucous mem-
hranes and also gastritis. Carcful
handling is required; hands mast be
kept clean and dust at a minimum
in the workplace.

Calcined Magnesia
1S. (See magnesium oxide.)

Calcium Chloride

19, White to brownish deliques- .

cent erystals or lumps which are eax-
iiy soluble in water. ‘This material
is not added to the rubber, but is
dissolved in water and used ax a hath
for vuleanizing rubber articles. It
is irritating to the skin hut non-toxic.

Carbon Black
20. \n excecdingly fine dusty
hlack powder. [t is used in quan-

lities for tires and many lines of
rubber moodix as a reinforcing inuredi-
ent. The dust is difficult to cope
with but i+ non-toxic.

Carbonate of Ammonia
21. (See ammonium carbonate.)

Carhonate of Magnesia
2. (See magnesimm carbonate.)

Caustic Soda

23, Same as uxlium hydroxide, 1t
i« a white muisture-absorbent sub-
stance, usually in the form of sticky,
Nakes or lumps, and casily soluble
in water. It ix usxed as a hath or
wash for rubher articlex to cleanse,
temove bloom, and grease. 1t is very
custic, disintegritex organic tissue,
and should be handied with great
care to keep it from contact with the
<kin and eyex. (Sce aiso National
Safety Council Safe T'ractices I'am-
phiet No. 25, “Acids and Caustics,”
and Industrial Data Sheet D-Chem.
2. “Handling Caustic Soda.™)

Chalk

24, (See whiting.)
China Clays

25, (Sec clays.)
Cheome Green

20, A green mineral powder used
ior colurinyg rubber.  The most sitise
factory green for rubber work is the
axitle ¢('r-0)z, which is inert and non-
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woxic. There are, however, so-called
“chrome greens,” which are nout pure
chromium oxide but are mixtures ol
hiue and yellow pigments made up
of compounds other than chromium.
Such pigments might have toxic prop-
erties, especially if they contain lead
slts. Such greens are usually un-
sutisfactory for heat vulcanization of
rubbier, since they luse their cvlor
undler high temperatures.  Neverthe-
less, the purity of chrome green
should be determined hetore giving
it a clean “bill of health.”

Chrome Ycllow

27. A deep-yellow powder used
for coloring rubber. This is a chro-
mate of lead, although there are also
chromates of zinc and hariumi. The
lead salt ix the one usuvally used for
rubber and is quite toxic because of
the lead it contains. [t should be
handied with the same precautions
as other lead compounds.  (See lead .
compoundis. )

Clays

28. There are innumerable clayx,
varying in colurs and ranging from
white to black. Thmse used for rub-
ber cumpounding are usually the
white variety, ranging from white to
cream or buff.  Moxt of the clave
are fine smonth powders, varying
greatly in both chemical and physical
properties. They are o natural origin
and chemically a hvdrous aluminum
sificate.  They are used as fillers and
for reinforcing.  The clays are usuai-
ly non-gritty and non-toxic. .\ suit-
able exhaust system or rispirator is
usually required to pmlect the res-
piratory orgmans.

Crimson Andmony

29. Another name for red anti-
mony sulphide.

Diacomaccous Earth (Celite)

30. A soft carthy rock composed
of the siliceous skeletons of smaill
aquatic plantx called diatoms. [t
grinds to a fine powder, extremely
light and (luffy, used for filler in
rubber compwunds. 1t ix non-toxie,
but care should be taken 1o keep.
down excexxive dust. .\ suitable ex-
haust system or respirator may be
needed.

Emery

3L\ fine abrasive powder used
with rubber jor making crasers and
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?‘n wheels.  Basically. it is an
F..uminum oside. 1t is non-toxie but
Sharp and dangervus to inhale. In
it= use the same precautions as jor
silica "are required.  (Also  called
curundum,)

Foasil Flour
32.  (Sce diatomaccous carth.)

French Chalk
33.  (3ee talc)

Fuller's Earth

34. A clay relatively high in mag-
nexia. It is used as a fller in rubber
<wnls and is non-gritty and non-toxic.
iSee also ciays.)

Golden Antimony

33. (Sce anuimwny sulphides.)
Graphice

Jo. A grayvish-black soil greasy
powder,  Used for lubricating rubber
moulds and as a nlling material for
such compounds as gaskets, pack-
ings, etc. It s an impure form of
native carbon and is also produced
artinicially. It is non-toxic, but res-
piratory protection ix usually neces-
sary in its use.

Ground Glass

37. 2\ hne powdered glass used
ior  compounding  rubber 10 make
crasers and other rubber abrasive
diensils. The same precautions should
b vbservesi as for silica. 1t is non-
touxic but should not be handled with
hare hands because it may cause
minute =kin lacerations that may be-
come iniectet.

Gypoum

38. .\ gravish-white powder used
for compounding rubber. It consists
of a pulverized natural hydrous cal-
cium suiphate. 1t ix non-gritty and
non-toxic, but respiratory protection
i$ Necessary in its use.

Hard Rubber Dust

39. A line ground hard rubber,
gravish to black in color, very light
and fuiiy, and sticks 1o whatever it
touches,  Ordinarily it conxists most-
iy oi vuleanized hard rubber, which
is rubber and sulphur. but it may
also contain other mineral or orzanic
~ubstances used in compounding rub-
Ser. Dust should be kept down, but
the material is not toxic. Finely

sround rubber dust is explosive when
mixed with air.

Heavy Magnesia

40. Heavy calcined magnesia, or
magmesium oxide. (Nee magnesium
ox:ide.)

Hypo
41. lLead hypo-sulphite. (See lcad
corcpounds.)

Iron Osxide

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

Infusorial Earth
+3. (Sec diatomaceous carth.)

Kaulin
+. A white china cday.
clays.)

Niwclguhr
43. (See diatomaceous carth.)

Lighe Magnesia Oxide
46. The light calcined mamesium
oxide, (Sce magmmcsium oxide.)
Yote: Magnesium  carbonate is
oiten spoken of incorrectly as light
magnesia.
Lamp Black

47. .\ black carhon pigment ob-
ained by burning oils and oily resi-
dues. Carbon black is often mise
alied “lamp-black.” Its character-
isties are similar to carbon black (sce
carbon black). It is not uzed to any
ureat extent. It is not toxic

Lead Compounds

48. Refore the advent oi organic
acceleratory, the lead compounds were
the moxt widely used accelerators of
vuianization. Some are sull used
in large quantities. The usual lead
compouncls used in rubber compound-
ing are: Rlue lead, lead thiosulphate,
nyposulphite or hypo, lead oleate,
iead oxide or litharge, sublimed white
lead. and basic white lcad. Rlue
icad, lead thiosulphate, and hypo are
no longer userd 10 any ureat extent.
There are active compounds of lead
which react readily with sulphur at
vuleanizing temperatures (0 speed up
vuicanization. They are more or lesx
active compoundls and are readily as-
similated if taken into the swstem.
cither through breathing or throuch
ioedd contaminated by contact with
dirty hands or clothing.

(Sec

(Sec

-

9. Lead oleate 1= still used w 2
considerable extent botp as an we-
celerator and ior extruded anc
moulderd gnads. 1t gives a good fin-
ish and climinates bloom in certaiz
types of stocks. 1t is an active poi-
son andl shoukl be treated with care.

It is 3 soft, wary rybstance, and so

there is no danger oi dust, the rex
danger being from sticking to hands
and dothing. 1t cun be hancdled with
saiety ii cleanliness is careiully ob-
served.

30. Lcud oxide or litharge is proi-
ably the most extensively used icad
compound and the one most 10 e
jcared. It ix an orange-i0-brown-
eoloresl powder.  The dust is very
line, but heing heavy, settles quickly.
Those handling this material shoulc
wear ‘suitable respiratory protective
equipment il there is the slizhiest
danger of inhaling any dust or met-
ting duost in the mouth or saliva. [
is damzerous to Baadle tobacco, mum.
fruit or any fund umil after the haads
and face have been thoruughiv
washed  Mixing mills should
hooded ancd every precaution takez
to keep down cust. ILead oxide is
toxic, but there is no need (0 enlary:
here om lead poisoning. liiharue cac
be sajely handled if reasonable cice
is cxercised in its use. The worker
should he insirscted as 1o its serious
toxic properties, and pains shouli i -
taken to show him how o handle iz
salely.

5. Subdimed white lead is largeiy
lead sulphate with about 13 per cent
of acdve lead oxide prent. It i
the {ree lead oxide which is the active
accelerating ingredient and aiso the
rcal toxic substance. While mues
lexs taxic than the litharge, it shoucic
be handled with the same care as the
latter substance.

32, Basic white leud is a whitse
powder consisting of a basic -
honate of lead. It is not used now
lo amy great extent jor rubber com-
pounding; hut it is a very actlive and
toxic substance and if used should be
haneiled with as much care as lithars=.

535, All persons using lead cum-
jounds to any exient should inform
themselves wn the symptoms of icas
poisoning, it~ trearment. and avoid-
ance of trouble from poisoning. | Se
also National safety Council [leaiin
Practices I'amphlet No. 3, “Lead.™)
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‘Lime

54. M\ fine drv white powder used
extensively in rubber compounding as
_a secondary accelerator and drying
ingredient. This compound is the
~so-called hvdrated calcium oxide or
slaked lime. 1t is slightly caustic
and irritating 1o mucous membrancs,
and suitabic protection against its
caustic action is required. (See In-
dustrial Data Sheet D-Chem. 19,
rLlime,” ior details.) ’

Licharye
33, Lead oxide
pounds.)

(See lead cum-

Lithopone

56. A fine white powder consist-
ing of Darium sulphate and zinc
suiphide of high coloring power. It
is a widely used pigment jor pro-
ducing white rubber goods. Leing
rather inent, there is no hazard con-
nected with its uxe other than the
zeneral dust hazard. The zinc pres-
ent in the material might be dise
solved ii considerable quantities of
dust were taken into the system, but
zinc in such small quantities would
not Dbe counsidered as a toxic mate-
rial.

Magnesium Carbonate

57. Also called maunesia carbo-
nate and light carbonate. This is a
uliy white powder: next to carbon
black it is one of the lightest powders
userl,and it therefure causes consid-
crable dust. It is very soluble il
raken internally, but it has no poi-
sonous effects. 1t ix an ingredient
oiten user for baby and toilet pow-
ders and also used in many medical
preparations as an anti-acid and mild
laxative. There is no heaith hazard
connecied with its use other than
that of dust

Magnesium Oxide

38, ANlso called maumesia oxide
and calcined magmesia. It is obtained
by heating the magnesium carbonale.
Two zrdes are used extensively in
ihie rubber industry, one called heavy
calcined magnesia and the other light
caicined magnesia. The heavy prod-
uct is more dense anad slightly darker
in color than the light calcined ma-
terial.  Both are used as ausiliary
aceelerators and 1o newtralize acid
reactions.  The percentage used is
relativeiy small in most cases. The

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

Magnesia Usaa

59. Same as magnesium oxide.
Mica .

60. A form of aluminum silicate
which, when finely ground, is a =oft
glistening powder. The tlat particics
slide over each other, giving the slip-
pery propertics noted in graphite
The color runs from a cream white o
gray. It is used for dusting raw
rubber to keep the slabs from stick-
ing together, also for dusting finished
zoods to give a smooth, glistening
finish. Mica is also used in packings
and mechanical goods as a filler where
goads are Lo resist heat and acid. The
material is non-toxic, and there ix no
hazard other than the dust hazard.
Cheap gracdes, however, may contain
traces of silica. Suitable rewpira-
tory protectiun is necossary.  Miea
in needlc-like form is likely to be
more irritating to the skin and nasal
passages than mica in plate form.

Oxide of Magnesia
61. (Sce magnesium oxide.)

Oxide of Iron

62. (Sce red oxide.)
Paris White

63. (Sce whiting.)
Plaster of Paris

64. (Sce gypsum.)
Plumbago

65. (See graphite.)
Pumice

66. A grayish powrder consisting
of ground lava. It is a complex sili-
cate of aluminum, potassium and
sodium. It is used as a soit abrasive
{or producing a smooth polished sur-
jace on rubber goods such as me-
chanicals and rulls.  Also it is used ax
a filler in acid and heat-resisting rub-
ber geuwds. It i non-toxic, but care
should be exercised in keeping down
dust.

Prussian Bluc

67. There are a number of s
called prussian Dblues with varving
shades and solubilitics, all belonging
to the iron blues. They are lcrro-
ferri-cyanide compositions and arc

non-wxic.  The blues used fur rub-
ber arc the insoluble type and pre-
pared to withstand the temperatures
of vulanization, They are used in
comparatively small quantities, and,
there is no heaith 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 rec. It is one oi the most wide-
ly used red pigments iar coloring rub-
ber. 1t is non-toxic, and no serious
health danger is involved in its han-
dling. However, it is advisable 0
keep dust cdown, as the oxide dies
readily.

Red Ochre

§9. A dull brownish-red powder
used for coloring rubber moods. It
consists of a ground natural impure
form of iron oxitle, more gritty as a
rule than the rezular red oxide. It
is non-{oxic, but it may coniain silica.
and so care should be exercised in
keeping down dust.

Rotten Scone
70. (Sce ripoli.)

Sand
71. (Sece silicon dioxide.)
Selenium

72. Metallie selenium in the form
of a finc heavy grayish-black powder
is used to a limited extent in several
branches of the rubber indusiry, no-

“1ahly in the insulated wire industry

and where a very low Lercontave of
sulphur must be used. Iniormation
concerning  its  toxic properties s
rather mcagre. 1t is claimed (o be
non-toxic, ana we have no records
to indicate that there are any heaith
hazards in connection with its use
in the rubber indusiry. Tt is ad-
visable to pmtect workers against in-
halation or swallowiny of tha dust.
Silica

73.  {3ee silicon dioxicie.)
Silicon Dioxide

74. o aalled silica ancd quartz,
sand, ctc. .\ hard abrasive powder.
varying in particle size {rom 3 very
line powder to large sharp particies
kaown ax xand.  The color may vury
irom almost pure white to yellow or
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brown or zravish, This i the ma-
" 1evial which has heen =0 widely dis
cusserd in cases of silicosis. It oec-
curs as an impurity in many dusts
.and pewders and is usually present
~in common road dust. In rubber
compouncling, its usc it confined to
such special rubber articles as erasers
and abrasive wheels. .\ very f{ine
wrade is also used as a filler for cer-
tain rubber goods.  Wherever it s
uscrl, the workers weirhing and mix-
ing should be protccted by eshaust
svstens, or they should wear suitable
respirdtory protective equipment.
There is an abundance of data avail-
abiv on silicosis which should be
studied by anvone using or contem-
piating use of siiicon dioxicde. (See
aiso National Saiety Council Health
Practices Pamphlet No. 20, “Sili-
cusis.””)

Slate Flour

75. N\ finc bluish-gray powder
consisting of ground slate. In compo-
sition it is a sedimentary rock. It is
useti ax a cheap iiller and lor cere
tain heat-resisting and acid-resisting
rubber gouds. 1t ix non-toxig, but it
may contain siliza: thereiore precau-
tions should be taken to prevent in-
halation oi the dust.

Soapstone
76, (Sce talc.)

Sulphur

7. .\ pure natural deposit ground
to an cxceedingly line powder. It is
light yellow in color and ix the prin-
cipal vulcanizing ingretlient used in
rubber manutacture. With iew ex-
ceptions, all rubber gnods are cured
or vuicanized with sulphur or with
suipbur cumpounds. Suiphur dust is
irritating to the eyes. respiratory or-
wmans and skin. Gloves and shirts
with sleeves may be necessary to pro-
teet the hands and armsx.  Gogules
and respirators shoukd be used if
there is much suiphur dust.  Ade
quate ventilation aned exhaust equip-
ment should be provided to keep the
dust at a minimum. There are sev-
eral varieties of sulphur, such as flow-
ers of suiphur and precipitated sui-
phur, but chemically they are the
same ax the natural praduct.

Taic
78, \ line white-to-gray powder
that leels extremely soft and peculiar-

Iy sreasy or suapy. It is used through-
out the rubber industry as a lubri-
cant or custing powder. It is a
hydrous magnesium silicate, very in-
ert 1t is nun-toxic, and there is no
heaith danger in its handling other
than that of dust.

Tellurium

79. Tellurium is uxed to a limiterl
cxient as a vuleanizing agent and
expecially  where very low-sulphur
stocks are desired. 1t is & grayish-
black amorphous pewder. Definite
records as to its toxicity are lacking,
but some workers appear to be very
sensitive 10 the odor wiven off when
they come into intimate contact with
rubber stocks containing this chem-
ical. Aside f{rom the disagreeable
odor, there appear to be no records
of cases where it has presented a
serious hcalth hazard when usatd in
rubber. It is advisable to protect
workers from direct contact with the
marerial as much as possible.

Tiznium Dioxide

80. Titanium dioxide, cither as
the oxide or in combination with bari-
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 fow
white pigments suitable for rubber.
These titanium whites are exceeding-
ly fine white powders, and the uxual
precautions for pigment dusts should
be observed. There appear to be no
records oi their having causerl any
toxic hazards as used for rubber com-
pounding.
Tripoli

81. Al=o aiiled rotien stone. It
is a porous, siliccous rock resulting
from the natural decomposition of
sandstone. It is used as an inert
filier and as a mild polishing com-
pound for rubber. It ix non-toxie,
but care should he excreized (o pre-
vent excessive dust, and especially in-
haiation of dust, since it may contain
a small amount of silica as an im-
purity.

Tripolite
82. (Scc diatomaccous carth.)

Cltramarine Blue

83. A powder used for coloring
rubber goods. Tts composition is vari-
abie but consisis essentially oi a dou-

- ble silicate of sodiium and aluminum.

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

34. An iron oxide with varyving
amounts of clay and silicon com-
pounds. There are two common va-
rictics,. The raw umber is the nat-
ural cdeposit ground and mace smooth,
whereas the burnt umber is calcined
at low heat.  The former is a yellow-
ish-buff to brown color, and the latter
a reddish-brown color. They are low
cnst colurs, userd extensively in rubber
floorings  and mechanical  woods.
There is no health hazard in their
bandlinyg other than that of the dust.

Venctian Red
83. (Scc red oxide.)

Vermilion

86. A fine brilliant scarlet-to-
orange-colored powder consisting of
mercuric sulphide. It is uxed in a
limited way for coloring certain types
of rubber but is too costly ior zen-
eral use. It is a very inert com-
pound, and no health hazard is in-
volved in its use except that of dust

Whitdng

§7. A soft white or gray powder -
consisting of more than 98 per cent
aalcdum carhonate. [t is one of the
most widely used illing compuunds
for rubher manufacture. The poorer
wrades nray contain some traces of
silim. Tt is non-toxic, and there is

. no heaith hazard connected with its

use unless it contains free silica,
which can be determined by labora-
tory analysis.

White Lead
83. (Sec lead compounds.)

Yellow QOchre

S89. A mineral deposit  whien,
when grouned, produces a cheap pig-
ment used in enloring rubber suadds,
Used principally for flooring and
mechanical yzoods. It consists oi hy-
drated Jerric oxide mixed with day
and other siliccuus materials in vary-
ing amounts. There is nn heaith
hazard in its use except that oi dust.

Zine Oxide

90. Nest to aulphur,. this ~ ;won-
ably the most widely used rusber
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~imredient. 1t ix used both as an sc-
ivator of gcceicration in vuleanizing
the rubber and as a white reinforcing
ingridient. 1t is a linc white amor-
phous powder. Taken internally, it

“is siightly toxic, but with proper pre-
cautions for keeping down the duxt
there ix no scrious health hazard in
its handling. However, many grades
ol zinc uxide contain lcad salls which
increase their toxicity.

Zinc Sulphide

91. A fine white powder with yel-
lowish tinge used {or enloring rubber.
1 has great coloring power but is not
as ‘zood 3 reinfurcing ingredient as
zinc oxide. There is no expecial baz-
ard involved in itz use. (See also
zing¢ oxide.)

Gumy, Oils, Resinous Macerials
and Waxes
92, The substances in this group

are largely uxed as softeners and
plasticizers,

93.  This group cuntains materials
which are cither liquids or scmi-
sulids, and theretore there is no dust
hazard. Also, all members of this
ZToup are practically non-volatile at
temperalures encountered in rubber
processing.  None oif the substances
mentioned ix known to be toxic with
the possible .exceptivn of some of the
tars or pitches. They are not haz-
ardous as uset in the rubber industry
because of the relativelr small
amounts used and because they are
neither in fine particies nor sufficient-
iv hot to give off iumes.

94. The oils are usualiy added
directly 1o the rubber on the mills
ami worket in. The solid resins and
waxes are cither meltedd or ground
1o cuarse ilakes before they are added
io the rubber: with reasonable care
and  cleantiness there is no health
hazard in their use.

93. Oils and resins known as or-
winic accelerators are not  included
with this group hut are discussed in
N. 8. €. pamphlet No. RU-1.

Asphale

96. Also called bitumen and min-
eral pitch. 1t is a natural deposit of
hituminous mixture, either =olid or
senti-solid, readily softened by heat.
and is used as a soitener and cheap

nller. especially Tor extruding and
covering stacks. The color of the
natural materials ix hrown ar hrown.
ish-black. Many trcated or blawn
asphaitic compountds are also used
in rubber compounding, and the lat-
ter may be obtained in almost any
degree of hardness, They are usually
black and have a hright iraciure
when broken. Asphait handlers may
be troubled with irritation of the skin
hecause of thd mineral oil in the
asphalt. Thereiore handling of as
phalt with the hare hands should be
avoiderl where possibic.

Balsam
97. (Sece Canada balsan.)

Beoswax

98%. A yellowish-to-white-colored
wax obtained from the honey comb
of hees. 1t is tonrgh and has a fairly
hizh melting point. Tt s used to
render rubher impervious, as well as

_a softener in extruding, and as a mild

prescrvalive against the action of

light.
Bitumen
99. (See asphait.)

Browa Substitute
100. (See factice, brown.)

Black Substituce
101. (Scr factice, black.)

Burgundy Pitch

102. An opaque vellowish 1o
redkdish-brown resin obtained f{rom
Norway spruce.  Softens under heat
and is used in conjunction with other
oils, to give tack 1o rubber, expedal-
ly unvulcanized frictions, 1apes, cte.
It is also used in tacky cements.
Pitch is a skin irritant to many per-
sons, especially when a high standard
of personal hygiene is not maintainetd.

Canada Balsam

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

Carnauba Wax

104. Used quite extensively in
rubber enmpounding 1o pruduce a
dense, impervioux product for rubber
coatings, flooring, ctc. It is a very
hard.  vellowish-to-huffcolored wax
of high melting point: it usuaily is
meited before it is added to the rub-

ber bateh. (Carnuuhs wax i> ob-
tained as an exwlation irom legves
of the Brazilian wax patm. (s use
does noL present any speciai hazards.

Castor Qil

105. A thick \'ellomsh oil b=
tained from the castor heun. Used
a%x.a softener in rubber and in the
production of certain rubber substi-
tutes or {actice.

Ceresin )

106. A purified minera] eurth wax
having a welting point of approxi-
mately 74 degrees Ceatigrade. It
comes in white cakes. Used in rub-
ber 10 render it more impervious to
water and air, ax a softencr, and iud
extruded articlex and. coverines, clec-
trial insulations and ior acid-resist-
fng. ruhbers. No hazard is involve
in its use.

Caal-Tar Piwch )
107. A brown-to-black amorphous
body consisting oi the resiiue re-

maining after the coal-tar has heen
distilled. It varies irom a soit sticky

.to a hard brittle mass according o

the deurce to which disuillatinn has
been carricd out  Coal-tar pitci: is
used as a soitencr and tack producer,
and {or extruded goods. [: may crn-
tain residues of ecoal-tur products
which are toxic, but the tizh (emper-
atures of distillation shauld remove
mast of these, and the szl anuwsants
uxed for mast rubber work preciucic
any scrious health hazard in ik wse.
pmwdcd a hixh standard of pcrsonal
hyvaicene is maintained,

Colophony

108. Common pine resin which is
obtaincd as a residue after the di~
tillation of wurpentine oi! irom crucie
turpentine.  Varies in coior rom
light-amber 1o dark rerdish-brown.
It i used in rubber compounds Tor
pracducing tack and in rubber
coments. 1t usually comes in lumps
and is readilv pulverized or melts
down when adided 1o the ruliber
bateh on the mill. There s a6 known
hazard in its use.

Cora Oil

109. A pale yellow oil obtained
from the zerm of com. i is used in
rubber as a sofiener, in reciain iy
old rubber, ard in the mianulic.ane
of factice or rubber substizute.
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wattonseed Oal

e\ paie yellow - o - redeldishe
e oil obtained from seeds ol the
«iiun plant.  JU is used in rubber
=~ a soltener. for reclaiming old rub-
‘=7, and in conjunction with resins to
o xiuce tack.

Cuzmar

111, A synthetic resin consisting
wi pwivmers of coumarone, indenc.
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 to brown. It isx used quite ex-
terwsively  in various rubber com-
mounds such as those for solex, floor-
inz., iricion tapes and cements.
Cuemar is also used in acid-resisting
and glkali-resisting stocks. It is non-
tnxic.-
Degras

Ao known as sod il and
grease. It s a dark-brown
sreise obtained fromy the washines of
sheep™s wool, It is used as a soltener
andi ior aiding in the processing of
3w rubber, such as in calendering
aml estrwiing. 1t is nen-toxic.
Fzctice, Black
A Dblack gummy cake re-
. sembling rubber but easily disinte-
ozl by crushing., 1t is made by
vuicanizing vegetable oils with sul-
neur and  adding  mineral rubber.
B.ack lactice is added directly 10 the
rebber on the mill and is used as a
it diller. 1t has the property of
ab~arbing other tlillers and thux bulk-
inz up the rubber. It is also ured
for nrciucing a smooth finish on
ciendered and extrucled guods. There
i no health hazard in the use of
{astice.

iil.

Weansl

1135

iactice, Brown
114, Alser ealled hrown substitute.
11 s a vuleanized oil usually made
- corn op siiar oil by heating
T Lcms =il me aiosiaacien
Tms TOSERSCG W0 ADE nroper xasv. h
.2 dark-brown cake. casity crumbied.
P ---\.E\. \..-k\u\ w Khe rubber on
cac min. 1 is used as a soft dilling
'T.mmal in moulded zoods, druggists’
~uadries, prooiing and tubing.

Facuice, White

115. A white zranular powder pre-
~ared by vulcanizing vegetable oils

rinE

with sulphur chloride.
sava  hean oils  are often used
inr making white factice. The fac-
tice is ackded dirvetly to the rubber
batch on the mill, It is used in
druggists’ sundries, tubing, estrudec
anticles, rolls, pads and moulded arti-
cles. 1t gives a smooth, velvety
tinish amd facilitates calendering,
tubing and other processing opera-
tions. There is no hazard aside from
that of dust.
Gilsonire

116,  A.very pure natural bitumen
tound in the United States only. It
i« a black mass breaking with con-
choidal fracture and showing bright
lustre. It is wed in floorings, me-
chanical goads, coatinge, varnishex,
insulation, gaskets and cements,

Rapeseed in

Glucose

117. .\ thick, viscous, syrupy li-
quidd made rom corn. It ix used in
a few rubber compounds and
cements, and for lates compounding.

Glue and Gelatin

118. A nitrogenous cnllniclal sub-
stance of the protein class which is
derived from animal conncctive
tissues and bones obtained irom
slaughter houxe and tannery wasie
It comes in sheets, chips or ground
granules, usually of a light-amber
color, and alwayx contains some
water, It is added directly to the
rubber on the mill or dispersed in
water. Gilue is used in rubber ax a
reinforcing ingredient of low gravity.
It gives strength, stiffness and good
processing qualities. It is used in

tubing, rollers, coatings and latex
compounding,
Guayule

119, A resinous rubber native to

Mexico and southern United States,
having about_twenty-five per cent of
resin, Tt is used largely for soft
rubbers such ax (riction stocks. lBe-
ing of a <oft resinous natuare, i diees

I B '
as smokml stwets. ani small amoanis
are oiten added to the harder rub-
bers 1o speed up the breakinyg down
time.

PRV .

Gumkaraya :

120. Gumkaraya is a baswom
type of gum simiiar to gum traza-
canth. It is used for thickcning

latex solutions and is non-toxit.
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Gum Tragacanth

121, Dull white trunslucent lakes
or yellowish powder, It is & vegeta-
ble gum used jor cements and as &

thickener jor latex solutions. It is
non-toxic.

Guuaa Percha ©  °

122. "The enagulated milk juice of
various tropical trees. It comes in
vellowish or grayish hard leathery
sticks. It is used with rubber to
i certain  leathery pruperties
and in golf ball manufacture and
cements. (one larme use has been in
the cnating and impresmation of
fabric for driving belts, clutch linings
and wire coverings. It is non-toxic.
Hardwood Pitch

125. A brown bituminous mate-
riai consisting of the residue from
the distillation of hard wood. It is
used as an accelerator activaior, and
for ziving tackiness to rubber stocks.
It is addei directly to the rubber on
the mill. Oniy comparatively small
mcem:x,.(-\ are userd, and no health
hazard is involveri except that of pos-
sible skin irritations.

[Iydrolenc
124. A black bituminous rass
resembling asphalt, obtained irom

the residue remaining after tae de-
stroctive  distillation of petroleumn.
Used as a filler and soitener in muca
the samc manner as asphalt. (Sece
axphkait.)
Linseed Qil

125. An amber-colored drying oil
obtained irom the seeds of the ilux
plant. 1t is used in roilers and
cements in preparing rubber substi-
tutes in the form oi factice by wvui-
canizing the oil with sulphur cnlor-
ide. It is non-toxic
Mineral Oils

126. Numernus wrudes of mineral
oil, ranging (rom the light jparaiin
wils 10 petesiatums, are

¢ Toam e o cme s ee. . s

YIS GIVIICH | J IR R

u-«-v! Iur

BYTVEIS CL nanun .
these are t22 iizht paraiin oils. The
uils are adden directiy on e ruider
mill and are rapidiy absorbwi LY Re
rupber.  There is no health hazard,
exeept possibly that of skin irritativa.

Min~:al Rubber

127. A term applicd to raiural
wsphaltic deposits such as gilsonite
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and aiso to blown asphaits. Hlown
asphalis may be obtained in varving
derrees of hardness and are sold ae-
curding 1o their respective melting
points. They are oiten cailed
“M. R." hy rubber compounders.
Mineral rubber is used in many liney
of rubber manuiacture both as a
cheap bulking liller and 0 aid in
processing raw rubber. It ix uxed in
frictions, spreacd goods, cements and
many types of mechanical rubber
woods.  Mineral rubber comes as a
solid mass in sheet metal drums or it
may be obtained in a granular jorm.
1t is added directly to the rubber on
the miii. There is no health hazard

R mgs Athae chee N4
PISHEPEENTS
crushing, and the liberation of hydrv-
zen suiphide which should be re-

moved by adequate ventilation.

it U VLI i T, e

Montaa Wax

12S. A mineral wax extracted
from lignites. 1n the crude state it
ix dark brown. When reftned., it is a
white semi-soit wax. The erude wax
is usetl for soling. looring, special
stucks, insulating compounds and ex-
truded  stocks. Thix wax imparts
excellent processing qualities without
the sofiening cifect resulting from the
use of softer waxes such as paraffin.
No hazard in its use.

Naphchalene

120. White crystalline flaky com-
pouml usctd to a limited extent in
certain rubber goods as an odorant -
and processing aid. The material
has a camphor odor characteristic of
moth balls. It may contain, as im-
purities, coal-tar products which are
slightly toxic. However, such small
quammcs are used in rubber com-
pounding that the health hazard ix

slight.
Qil Substitutes

130. (See facxi'ce.)
Ozokerite
"131. A mincral fossil wax occur-

ring native, and yellowish-brown-to-
black or green in color. Used as a
rubber filler and softener. especially
in such goods as electrical insulations,
frictions. extruded and mechanical
stocks. Usually added directly to the
rubher on the mill, either as broken
lumps or in molten state. (See also

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

Palm Oil

132. An orange-yellow fatty oil or
grcase of butter consistency. 1t is
obtained from the fruit of a tropical
palm. It consists chicily of palmitic
acid and the glyeerides of palmitic.
oleic and stearic adds. It ix used in
rubber to aid processing, cspecia’ly
for producing a smooth finish on
calendered and extruded goods.  Also
used to rerduce the tack in very sticky

compouncis. There is no health
hazard in its use.

Paratfin Qils
Paradin Wax

134. A\ white, translucent, waxy,
tasteless and odorless solid obtainetl

from petroleum. It consists of a

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

Pcrrolatum

135. Also called vascline and
mincral fat. A light-vellow-10-amber
colored, oily, semi-solid material con-
sisting chiefly oi hydrocarbons of the
methane and olefine series. 1t is ob-
tained by distillation of the still resi-
ducs obtained in steam distillation ol
paraffin base petroleum. It is userd
in rubber as a softener, in reclaiming
old rubber, as an antixcorch material
for active accclerators, and to aid in
smonth calendering and extrucding
opcrations. There is no health
hazard.

Pine Tar

136. A very viscid, blackish-
brown liquid with a characieristic
odor and taste. It is obtained from
the destructive distillation of pinc
woad, 11 ix used in rubber goods as
a softener, tack producer, dispersing
agent, and accelerator for synthetic
rubber. It finds a large use in tread
stocks, [rictions, tape, reclaiming of
rubber and cements. 1t contains
phenolic buodies, but as used in rub-
ber it should not be hazardous. It

is usually added directly to the rub-
ber batch on the mill.

Pine Tar Qil

137. A reddish-brown oily sub-
stance oinaincd from the destructive’
W@isullation af pine wood. [t is a
lighter distillate than pine tar. It
hax a strong tarry oder and taste.
The material is somewhat taxic and
should be handled carefully. 1t is
used for the same purposes as pine
tar in rubber, but- the lighter oil is
preferable for certain compoundls.

Rapeced Oil

.‘.138. \ ﬂ:x-i. hrown to—-ulc-\ e-’.n\\'

LAlHe sd taemtt oo v H “ .

making factice ur ~o-muul ruub;r
substitute.  (See jactice.)

Rosin

139. (See colophony.) ’
Rosin Qil

140. An amber-colored oily lig-

uid, with a pleasant odor but a
strong, peculiar taste. 1t is obtained
by fractional distillation of rusin, It

- is used for producing tack in rubber

adhesives, tapes, mechanicals, and in
rechiming rubber. There is no
health bazard.

Sheilac

141. A resinnus exucdarion from
the twigs of a species of East Indian
tree; it is cgused to exudc by the

‘bite of an insect. It is obtained as

orange-to-light-bufi brittle dakes, or
as a ground powder. ltis used to a
limited estent in rubber as a stiiicner
and in hard rubber to zive Armiess
and finish. It is non-ioxic.

Sod Oil

142. (Scu degras.)

Stearic Acid

143. A coloriess. odorless waxs-
like material handied in bhlocks or
flakes. Tt is obtained irom hishe

arade beef 1allows by sajonilication
ar distillation and pressure and aiso

- by hydrogenation of oleic acid. It

ix used inmast types of rubber zoocds
as a stabilizer of vuleanizudion, as an
activator of certain accricrators, and
ax a dispersing agent and softener.
It is used up to several per cent on
the rubber and acdided directly 0 he
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wbber, in which it readily disperses.
It is nwn-laxic.

Liquids and Gases

144. In this group are included
the usual liquid solvents and rases
usetl in rubber manuiacture with the
esception of the liquid accelerators,
which are listed under orpanic ac-
celeratars in N.5.C. pamphlet Na.
RU-1. and soitening oils, which are
listed abuve. .

143, Thix group contains some oi
the most hazardous chemicals used in
ithe industry and should be given
careiul study by the salety engineer
10 see that they are properly handied.

Liquids
Acctic Acid
14u.  Acetic acid is not used gen-
erally throughout the rubber incius-
v, only in speciai parts of il It
i~. huwever, uset] in large quantities
jur certain purposes. 1t is used for
cuazulating rubber latex. in certain
latex preparations, and in spounge
rubber production. In coagulating
and latex work, the temperatures are
low or normal, comparatively small
proportions on the hatch are used.
and handling is simple. When uxed
jor sponge rubber, the temperatures
are hizher, and disagrecable fumes
are given oif which should be con-
ducted away by proper ventilation
and exhaust equipment.

147. \cetic acid is a clear, color.
iess fiquid at ordinary 1emperatures.
It comes in a number of dilferent
strengths, varving irom the pure con-
centrated acid, known ax gziacial ace-
tic acid, down to dilutions as low as
13 per cent. 1t has a strong, pungent
wior churacteristic of vinegar and is
very currusive. especiaity in the high-
er concentrations. It is very irritating
o hands and nasal passages. In
smail quantitiex it ix nut texic. but
care should be taken to keep it away
irn the bare skin, and any iumes
~auukl be conducted away from the
workers,

Alconol

145, \keohol is usually used in
the denatured state.  lis use is not
extensive in the rubber indusiry. be-
ing confined to certain  ypes of
cetnents, as o means of introducing
certain resinous compounds into rub-
ber. and as a cleaning solution for

raw and finished rubber where it is
necessary to avoid solvent action un
the rubber. The characteristics of
alechol are well known: it is not
neceskary to dwell here upon its re-
lative toxicity. Various types of

denatured aleahol are available, and -

all are toxic if- taken internally: but
as used for rubber work there should
be no hazard il not actually taken
internally. All grades of alcohol are
flammable. '

Ammonia

149. Ammonia is a roloriess g,
but as usually used it is discolved in
water and known as ammonia water
or ammonium hydroxide. It is <old
on its ammonia eonient desismated by
desrees Raume.  The usual grade
wad is 20 Baume, or a saturated
solution. It is a clear, water-like liquid
with a strony, irritating ocdor.  [n the
concentrated form it is strongly caus-
tic and should be kept away from the
skin. Rubber gloves and non-ven-
tilated pgoggles should he used in
handling it. It gives off poweriul,
pungent fumes when exposed ta the
air, causing bronchial dixorders ii in-
haled in considerahle quantities. The
fumes are toxic. but usually do not
leave any serioux lasting cffccts.
Where used, a guad ventilating or
exhaust system should be installedl.
In the mare dilute forms of ammonia
liquid. the water resains the zas in
solution, and only slignt fumes are
given oil. linder certain conditions
ammonia mixetd with air is explosive.

150. Dilute ammonia is used very
generally to preserve raw laiex, in
manufacturing latex compounds, and
throughout the liquid latex industry.
The concentrations here scidom run
higher than a {ew per cent, and there
is practically no hazard other than
where the ammonnia solutions are pre-
pared. Ammonia is also used in the
spread-goods industry as a neutral-
izer for acid released during the vul-

canization operation where sulphur’

chioride cures arc usexd.  The hazared
here ix alsa xmall since most of the
cold curing chambers are oi neces-
sity equipped with adequate venting
svstems, (See also N.S.C. pamphiet
Noa. 23, “Acids and Causties.”)

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

.

~ Centigrade.

white liquid of characteristic odor.
derived from the destructive distil-
latinn of coal. 1t is very wulatile at
room temperatures and sbould never
be allowed to stand in cpen contain-
ers. The vapors are very llammable
and very toxic. Jicnzol is used largely
for making cements and achesives for
assembling rubber parts during proc-
oss of manufacture. It was formerly
us<ed in larme quantities as a wash ior
raw rubber, being applied by hand
swahs. Tt was here that many oi the
most severe Poisoning cases were es-
picrenced.  The vajors spread rapid-
1y and should be removed hy exhaust
systems to cecrease buth the fire
hazard and the health hazard. The
workers should not be allowed to
hreathe any considerable quantity of
benzol vapors, nor shauld they be
permitted (o get the solvent on their
clothing, hands, or other parts of
their hadies. The solvent can he
ahsorbed through the skin as well as
through inhalation, producing lasting
scrious complications. (See N.S.C.
pamphlet No. H.I>. 14, “lenzol.”)
Benzene
+152. Same as benzol. JMust not

he confused with benzine, which is a
petroleum pruciuct and not a coal-war
pruduct.
Benzine

133. A distillation product irom
petroleum, beinyg a clear solvent simi-
lar in properties 10 ordinary cleaners’
naphtha but very lizht and volatile.
Also called petroicum etber. L is
tusd as a cleaning solvent ior swab-
bing raw rubber and is much saier
to use than benzene, from the waicity
stmndpoint.  However, it is  very
flammable. Tt should be used in
safety dispensers to eliminate the
fire hazard. Breathing benzine vapors
will cause dizziness.
Carbon Bisulphide

154. A clear. olorless, very flam-
mable liquid. \When pure it is al-
most  clorkess, but the commerciai
grade usually userd has a stroas, dis-
agrecable _odor. U s excecdingiyv
volatile at room temperatures, having
a tash point at minus 25 degress
It may ignite rom a
spark or flame many feet away. It is
very poisonous 10 breathe.  (For
jurther details as to its tuxicity, see
N.3.C. Industrial DNawa’ 3heet -
Chem. 1, “Carbon Bisulphide.”)
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135, Carbon bisulphide iz used
" tor remwving sulpnur bloom on rub-
" per guods. in rubber adhesives, and
as a diluent for suiphur chloride in
coki vulcanization and vapor cure.
Departments using this solvent
should be adequately equipped with
fire extinguishers and exhaust sys-
tems. Keep solvent off the hands.

156. Within recent vears the use
of carbon bisuiphide has been very
limited as, in the majority of cases,
less cdangmerous materials have been
substituted. There are. however, a
jew places where it finds a use in
rubber manuiacture, and the sajety
engineer should study cach situation
and ser that the material is handied
in a saic manner.

Carbon Dioxide

187, Carbun dioxide is an inert
zas usetl in the rubber industry for
inflating air bage and tubes and for
vulcanizing purposes. It is non-toxie,
but ix highly suifocating since it is
devuid of active oxyien and does not
support life.  Its danger lics in the
fact that it is a heavy gas and likely
to collect in “dead pockers™ where
ventilation is pour.  Considerable
quantities may be liberated through
leaks. or discharue [rom bags or vul-
canizers at the conclusion oi vulcan-
ization operations. Adequate ventil-
ation will remove any danger,

Carboa Tetrachloride

1588. A light, coloriess liquid with
a peculiar characteristic odor. ]t hax
a low builing point and ix very vula-
tile at room temperature, dving oll
heavy vapors. The vapors arc not
fiammabie but are toxic. They are
heavy and sink 1o low paris of the
room. often colleciing in cornerx and
poorly ventilated placex, making a
rcal hazard to workers unless re-
moved by proper ventilation or ex-
hauxt equipment. This solvent linds
an extensive use in rubber manufac-
luring an account of its freedom {rom
fire hazard and iis excellent solvent
properties for rubber.” 1t has re-
placed many other solvents. (See
N.5.C. Industrial Data Sheet D-
Chem. 23, “Carbon Tetrachloride.”)

Chloroform

159. A clear. coloriexs, highly
volatile liquid with a peculiar charac-
1eristic odor. It is toxic, but it will

not iynite readily. 1t ix an excellent
solvent for rubber and is used for
cementx and cleansing solvent. [low-
ever, it has been almost entirely re-
placed by carbon tetrachioride which
has properties very similar to chlaro-
form where used in rubber manulac-
turing, It shoull-be handled with
the same care as carbon tetrachloride.

Coal-Tar Naphtha

160. Refined coal-tar naphtha is
a clear, water-white liquid having a
heavy, gasey odor. It iz flammable
and should be kept in approveti dis-
pensers. There ix also a crude mate-
rial which is straw colorerd, but this

grade is not userd to the same extent:

as the retined grade.  Coal-tar naphe
tha consists of a wixture of henzene,
tolucne, xyviene and other higher
homolmes. 1 is toxic, but less volae
tile than henzol, 1t is used 10 a con-
siderable extent for rubber cements,
rubber doughs, and ax a cleaning
solvent. The same precautions should
be taken as f{or benzol.

Echylene Dichloride

161, A colorless liquid having a
strony chloroform-like odor. 1t is an
excellent wlvent for rubber and i
used for rubber cements and doughs
on account of its inw fire hazard. It
is toxic and in many respects dcts
like carbon tetrachloride. Tt shouid
be handled in a similar manner 10
carbon tetrachloride. Its vapors are
very heavy.

Gasoline

162. The name given to a series
of solvent distillates derived from
petroleum and havinz a range in
gravity from SO degrees w 90 degrees
Raume. The range from 36 degrees
to 70 desrecs is the usuai range of
rubber solvents. They are clear,
water-white, oily liquids of charac-
teristic not unpleasant odor. The
wasolinex are the mast universaily
used solventx in rubber manuiacture,

- partly because of their low cost. They

are all toxic and flammable and
should be handled with care. \apors
shouid be removed. Gasnline dis-
soives the natural oils and fats of
the skin. causing dry and chapped
skin. This can bhe prevented to a
asreat extent by first coming the
hands with a neutral giveerine soap
preparation, which repeis the zaso-
line.

103, Gaseline is used us 2 clean-
ing and swabbing solution in the
manuiacture of many rubber articles,
in ali types of rubber cements. in
preparing coating and spreading
douss,€and as a diluen: ior other
solvents.

Glycerine

164.  Ako called glycerol. itis a
clear, coloriess or pale-yellow, heavy,
syrupy and odorless liquid having a
sweet taste. It is non-flammable and
non-loxic and presents no hazard
from the health standpoint. It is
used in rubber manufacturing as a
prservative coating or cdressing on
finished rubber goads, 1o prevent rub-
ber frum sticking together while in
the raw state and in liquid latex
preparations.  When usexd as a dresse
ing, it is eitber swibbed, sprayed or
painted on. g
Kerosene

165. A dlear, water - white o
straw-colored, oily liquid. It is ob-
tained as a dastillate irun petroleum
and refined 1 remove iow llash cun-
stituents. U is comparatively suie
to use, althawgh the skin of ome
workers is sgasitive 10 kerosene il
{t is uxed to a limited exzent in cub-
ber manufacrure, but very extensive-
lv as a wash jor rubber machinenry,
rubter roils, etc.  In rubber manu-
facturing it is used for soitening and
biowing spuage goads.  Kerosene
presents a iire hazard, bur it is not
as hazardous as gasoline.
Naphtha

166. A nzme given tu both petros
leum and coal-tar solvents. The tyvpe
of mnaphtha should be speciticd:
otherwise it is very misleaaing,  (lor
petrcleum  naphtha, see  benzine.
petrolcum ether, and sasoline. [or
coal-tar napntha see coal-tar naph-
tha.)

Petrolcum Esher

167. (Ser benzine.)
Solvent Naphtha

168. (See coai-tar naphina.)
Sulphur Chloride

169, The subchloride o suiphur,
It ix an amber-to-yeliowish-resi. iy,
fuming liquid with very penciruiing
odor. used in wvulaanizing noias Ly
the so-called cold proces: ane vuiur
process.  is a=e as suct  cuanned

. .




'fﬁ’:!‘*,\' 10 sheet, spread and dipped
auuds. U is also usedd in the manu-
fuciure of rubber subsiitutes and vil
factice.  \When used for sheet and
spread uwoods, the suiphur chloride
may he applied in liquid form by dis.
iributor roll. or the goods may be
hung in chambers where the sulphur
chioride s vaporizad by heat. The
sulphur chioride is extremely active
chemically and is usually diluted with
wme solvent such as: carbon bisul-
phide or benzol. In vulcanizing
dipped woods. the latier are usually
immersed for a very short time in a
aiduted sotution of the sulphur chlor-
ide.

170. Sulphur chioride is readily
decompused in a damp aimoxphere
ant shouild be kept well bottled when
nat in use. It is extremely corrosive.
due 1o liberation of hydrochioric
acid in presence of mwisture. It s
extremely  irvitating - to the oyes,
lungs, and mucous membranes.
Workers should be protecied irom its
iumes by adequate ventilation and
warmed to keep it away (rom their
hands.

Sulphuric Acid

171. .\ strongly corrosive, cdense,
nily liquid. coloriess to dark brown,
depending upon its purity. Used for
removing cotlon iber in. reclaiming
old rubber, In a diluted form it is
usetl as a coagulant for latex mis-
tures. it is -also used in attaching
rubber 1o metals and in peocducing
suiphonated rubber resin products, 1t
causes very scvere burns amd will
char ainmuwt any organic matier.
Workers using sulphuric acid should
be protected irom having the male-
rial Ay into their eyes or onto their
skin o cven their clothing. The
acid will rapidly cat its way through
clothing 1o the flesh. (See N.S.C.
pamphler No. 23, “Acids and Caus-
ties,” for details.)

Toluol or Taluene

-y

172, .\ cuiarless lammable liquid
olhiained by fractional distillation of
coal-tar uil. 11 recembles benzine in
wdur any many of its properties, ai-
though it s less volatile at room
iemperatures.- 1t is an excellent rub-

" her solvent, used for rubber cements,
doughs and as a cleansing solution. 1t
is tosic and should be treated in the
same manner as benzol.  Poisoning
oiiccts can be very serious. \Workers
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should be protecied [rom its vapors
and shouid keep it from their hands,
Its vapors are heavy and cling to the
tioar and in poorly ventilated cor-
ners. (Sec benzol for handling.)

Turpentine _

173, Alse called gpirits of tur-
pentine. .\ clear, lamnuble, color-
less liquid with a characteristic roxin.
like odor, olxainetd by distillation
from turpentine rosin.  Turpentine
is a puwerful solvent for rubber and
was formerly uxed in making rubber
cements.  Jiut its use in rubher work
has hecome very limited, and it i
no longer an important factor in rub-
ber manuiacturing. It is toxic and
irritating to the skin, cyes and
respiratory ormans.  (See NS.C. In-
dustrial Data Sheet D-Chem. 12,
“Turpentine” for details.)

Xylene or Xyleol

174. Xylene is a clear, colorless,
Nammable liquid with a characieristic
penctrating «dlor. 1t ix ane of the
constituents oi cuai-tar naphtha and
is ohtained from the latter source by
distillation. It iy a good wivent for
rubber and is nsed in rubher coments,
doughs for the spreading trade, and
as a swabbing solution in the man-
uiaciure of ruhber goods. 1t ix toxic,
but not 1o sa great an extent as hen-*
zol and toluene, probably because it
ix less volatile It is a firc hazard,
andi the same precautions shauld he
taken hath for fire and toxicity as
those noted lor henzol,

Gases .

175. Comparatively few pa«s are
used in rubber manufacture, and in
nearly cvery case they arc used for
vulcanization in some form. (ases
are handled in closed chambers. Con-
sequently, lcakage or inadequate ex-
haust systems are the usual causes of
trouble or discom{ort 1o the workers.

Ammaonia Gas

176, A colorlexss wgas with a
powerful, pencirating and irritating
ador. It affects the eyes and respira-
tory organs. it is used for neutraiiz-
ing any acid after sulphur chlorkle
vapor cures. [t is produced by heat-
ing  concemirated  liquid ammonia
water in the curing chamber and
finally is eshausied by suction or
forced air.  (For full details see
N.S.C. pamphiets No. 28§, “Acicds and
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(austies,” and No. 935, “Safe Han-
dlingg of Compressed Gases.™)

Chlorine Gas

177. A hcavy, greenish-veliow
was, highly Fritating and toxic. It ix
used oniy in spycialized industries:
for instance, in producing chiorinated
rubber. It must be tigidly cunfined
in suitabic chambers and kept away
from workers. It is extremely corro-
sive, therefore hazardous, estecially
in the presence of moisture. (For
iurther data on chlorine see N.S.C.
pamphlet No. 71, *Safe Hacdling of
Chlorine.™)

Hydrogen Chloride

178. Also knawn asx hycirnchloric
acitd maxy is coloriess and exceeriingly

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

water and should be kepl in closert
systems. It isx used only in special-,
ized industrics where rubber is con-
verted into cerain resinous products.
It requires special handling,

Hydrogen .Sulphide

179. .\ coloriess, flaminuble was,
with a very offensive odur and a
sweetish taste. -t is uxerl only o a
limited extent for spedalized work in
vulcanization of sheet or spreau
#muix in eonjunclion with other re-
active mases. It is highiv loxic andi
flammable and muxt be handled with
great care.  The ponds are expused
in closed chambers and the zus hlown
in and later oxpelled.  (For detaiis
on its bealth hazarids see NS.C. In-
dustrial Data Sheet No. 16, “Hydre-
zen Sulpbide.™) ’

Sulphur Chloride

T 180,  (Sec suiphur chioride uncc.
liquids.) Where the mas is used it is

merely the liquid sulphur chiaride
vaporized by heat in the aot curing
chamberx for vapor curing af sheet
and spreuc goods, Usually the goods
are fextooned  in o large  rooms  or
chambers, and a quantivy of liquid
sulphur chloride is evaporuted on a
hot plate, circulation heing acenm-
plisned by ian if necessary. Con-
contravions  are wsually xmall. and
therefore serinus hazard is avoided
with adequate veniilation.

Sulphur Dioxide
IST. A poisonous, coloriess -
with a suffocating ador. It is usec.
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aniy. in special industries or procue.
tnp special types of vuleanized prodi-
ucts. The vulcanization must be
carrivdd vut in closed chambers, and
workers shouldl be adequately pro-
iected from Lhe gas.
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