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4 Lead

~ In this plant, the foremost practical hazard is to lead poison-
ing. MYany varieties of lead compounds are aade in this plant, all ultimate-
1y starting with oig lead. A8 1s well kmown, the group of lead compounds
included as foremost are white lead, red lead, litharge, lead acetats,
leaded -inc, varfous lead pigments, usually produced as compounds with
choomium, Alfo lead 1s fouzd in 4he form of terpe plate in the tin can
factory, and is manipulated in many fashions in many departamexts.

Lead chiefly enters the body through the lungs, after the
inhalation of lead dust, Lead fumes are less important than lead dust as i |
s source of lead poisoning. Come lead is ingected, being carried into the
zmouth by fingers, in connectlion with consumptlon of food, smoking, chewing
tobacss, etc. Ingested lead is only about 1/5 as significant as inhaled
lezd. Inorganic lead compounds do mot o through the skin in appreciable
suantities, CSome organic compouncs do, such, for example, as tetraetiyl
lead used in the mapufacture of ethyl gasolins.

As elserheres discussed in greater detall, lead is highly
distrituted throughout this plant., It may be detected 1a small quantities
in offices. Soze lead mey be detected in the outside alr in bulldings,
sapipulating lead in large cuantities. The minimum amount of lead that
zay cause lead polsoning varies from person to person and for any given
serson depeads in larze measure upon his ovxn individual body economy.

There 13, however, no such thinz'as cozplete tolerance to lead. Ordinari-
ly it is accepted as a fact that 1.5 milligrams of lead in ten cublc
zeters of alr is sufficient to induce lead polsoning in some workers.

This tea cubic meters of air is roughly the guantity of air ighaled by

the average xorkman on an &veraze work Jay. It is probably true that

zost workers will not acquire lead poisoning from this low threshold, but
inzzesd 211l rezuire larger amounts before any sviceace of lead poison~
ing i= evinced. In our experience, large aumters of rworkmen have been
exposed to such quantities ss eight milliz-ams of metallic lead per

day rithout acquiring lead poisoning. In view of the fact that an occasional
rzorker may respond to very trivial amounte, this standard of 1.5 millizrams
has been widely accepted as a standard governing protective measures.

In the case of ingested lead, some compounds are much more toxic
then others. This depends upon the solubility of the lead. The more readily
soluble nreparations are conducive to lead polsoning and vice versa., In
the case of lead inhalation, less significance is to be attached to solu-
tilities, as ultimately all-lead compouncds are dlssolved and all are toxic.
The old idea that metallic lead is non-toxic is probably not justified. At
least in the form of finme dust, metallic lead is later oxidized so that the
responses of the body are to lead oxide rather than to metallic lead.

In this plant, making very extensive use of lead, large numbers
of workmen have been subjected to certain blood tests, sug;estive of lead
absorption. In addition, large numbers of samples of atmosphere presmmably
contelning lead have been analyzed. The results of these vrocedures
make up speclal cections of this report.

Lead in one form or another is used in the following departments

of this plant: 7Tin Can, Pigment Products, Chemical Products, Dry Color,"
_ Paint and Varnish and Lecguer.

For the purposes of this report, lead is accepted as the dominant
ex>osure in this plaat, which fact is well recognized. Much of the 2ntire
Program of industrial bygiene must necessarily.center about the preveation
of worker exposures to lead., At the time of the writing of this report,

a fair qumber of workmen sre presenting borderline conditions suggestive of
lead poisoning.
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5. Chromjum

Chromium, in the formw of the chromates, oxides and compomnds
with lead, provides various widespread exposures in this planmt. With
respect to injury to human beings, chromium is a pecullar substance,
?irst, it is 30 ‘very slowly hydrolyzed when in costact with tissue that
its action may persist over peri..i. of weeks. This ig responsidble for
the well known term "chrome hole®, which is & burrowing ulcer more or
less jug shaped, with a small opening at the skia surface, but with
undermined edges and enlarging area of damage. In the second place,
pot all of the chromius compounds are harmful., Certsin valences yield
toxic bodies while others do not. A third peculiarity resides in the fact
that chromium, while sble to attack the unbroken skin, is much less apt soc
to do than to attack a skin wbich is chepped, cut, blistered or otherwise
broken. Apart from "chrome holes® of the skin, the chief sitet of action
of chromium is the nasal septum, which is often perforated and irreparably
so. This leads to po disability, although septal perforation zxy lead to
disturbing whistling through the nose and zzy pave the way for siaus.
and other nasal diseases.

Chromium rarely leads to generalized disease. Some persons
nmay become sensitized to its action so that responses are brought about
on the slizhtest exposure to chromium and at sizhts other than those in
éirect contact., It is also true that chrome coapounds in the fora of
dust or vapor say reach lunz tissues through inhalation and may set uwp
bronchitis or other inflazmatory processes. This is, however, the
exception and not the rule, Lately the claiz hes been made that chromium
compounds may lead to cancer of the lung. This is recognized as a remote
possibility and in agy event the action of chromium will not -be more
specific than other irritants reaching lung tissues. 1In this plant,
chrozium finds some application or manipulation in the following
departments: Chemical Products, Dry Color, Paint and Varnish and Lacquer.

6. Manzanese:

Comperatively mmall quaptities of manganess in a variety of
compounds find use in several departments in this plant., MYanganese leads
to a bizarre disease called manganese poisoning, which chiefly has arisen
as a result of exposures to manganese oxides, At this time, there is no
reascn to believe that other compounds of manganese may not be similarly
injurious. When the substance enters the body (chiefly through ishalation
of dust), the disease state is brought about, in comparatively short time,
such as three months and even less. Naturally, in some measure, this
cepends upon the concentration of the dust to which exposure is provided.
Yithout any paim or exy quick changes, workers exposed to manganese msy be
noted to develop periods of sxcessive laughter or crying, unassociated
with any adequate cause. At about the samc time, it may be observed that
their facies beccme mask-like, immobile, expressionless. At a little
later stage these workers, when welking or running, are unable to stop
until they run into some object or grasp some projecting structure. They
are apt to fall down, particularly when taking steps backward (retropulsion).
They are unable to stop their movements until they fall or bump into some
object. Turing this process, these workers may have thelr mental faculties
uninpaired, but are no less totally disabled. In time they become completely
peralyzed in portions of the body, -such as the arms and legs and may live .
loog lives of total invalidima wit%out any prospect of recovery. . g

At the time of the writing of-this item, mo suspicion has arisen ¥
thgt Danganese poisoaing prevalis fin this plant. The eirsumstdnces of the :
usé of these materials seems to preclude agy practical extensive exposurs.
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7. Trizold

In this plant, tripoll is commonly referred to as "mixed
silicates¥, These statements probably are not true. Instead, trploll
1s & crypto-crystallii= w_riety of quarts and is composed to an extent
of about 99% of free silica. The mining of this material is limited,
so far a8 known, to two areas in the United States, namely Southern
Illinnis and the Seneca ares in Missourl, which exteads over into Okla-
homa. In the latter district,; the beautiful rose and creaz colored
tripolis are found. .

Tripolis possess pecullar electrostatic properties so that
fine materials thrown into the air glomerate into heavier balls and drop
to floor levels. On this sccount, cases of silicosls from tripoll are
rare, although not wnheard of.

Since tripoli 1s in fact quartz, reference is made to item one,
in this series, for discussion of the disease that may be produced by it.
In this plant, tripoli is used iz the following departments, in limited
amounts: Lacquer oaly.

Dust counts have been made in connection with its use and x-rays
have been made of selected workmen longest exposed., The results obtained
from these procedures are set forth in other sections.

8. 2ine Sulfates

The raw material froam which lithopo:e 18 zade, as operations
start in this plant, is zinc sulfate, received from the Coffeyville Plant,
in a dry lumpy state, which is conducive to dustiness. Although lithopone
with its content of zinc sulfide 1s rated as non-toxic, its precursor,
zinc sulfate, possesses properties conducive to harm the workmean. This is
manifest chiefly in the form of derforaticn of the nasal septum and low-
orade wlzeration or at least inflammaticn of the nasal passages.

Tork carried out about ten years ago with :zinc sulfate by these
investigators revealed a fairly high frequency of gastric or duodenal
ulcer, which was sttributed to the action of zinc sulfate. Therefors,
it is regarded as within the realm of possibility that increased frequency
of gastro-intestinal ulcers might arise among zinc sulfate workers iz the
lithopone industry. Thus far no evidences have arisen, although no real
search has been made for this disease.

Zine sulfate, 30 far as known, is only handled in the lithopone
department in this plant. There workers are supplied with respirstors and
po substantial exposure i1s imown to exist. No less, this matter ls discussed
in greater detail in another section devoted to the lithopone department.
Barium as s constituent of lithopone is elseunhsre discussed.

S. Cadmiumg

Cadmium i3 found in this plant in two dissimilar sets of cilrcum-
stances, First, cadmius is removed from the 2inc sulfate as & preliminary
to the zanufacture of lithopone. This cadmium is reduced to the metallie .
state through recovery processes elsevhere described and discuszed. The 1
second aspect of cadmium present £s in connection with its use as & pigment
material in the Dry CoYor Departmint and tc & mincr extsnt in Chemical
Products and Lacguer Dipartments.’ C " :

S

Therever it mey be used, cadpium-is ¢ tracherous substance.

It is more toxic than lead, but perhaps not ten times as toxia as lead,

as 1s sometimes claimed, One milligram per day, taken into the body, is
dangerous. Usually the entry into the body is made through the pertal

of the respiratory tract, dust or fume entering in this fashion. However,
cwallowed cadniim may slso lead to polsoning. In any event, the menifesta-
tions chiefly center about the gastro-intestinal tract, together with some
iovolvement of the kidneys and liver,
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In view of the dangerous properties of this substance, various
tests have been made, the results of which are elsewhers set forth.

1c. Carbog

Mary varietiés of paint coatings contain carbon for black pigment
purposes +ule & great variety of names, such as lamp blac, tone hlack,
cosmic black, etc., etc. Some of these substances at least are of such
physicel properties as to provoks great dustiness when they are handled.
This dust i{s izhaled and later on the workman's attention may be drawm to
the fact that he 1s spitting up black tinged sputum. This may persist for
some weeks after the last exposure. Workers may become highly concerned
end attribute all of their respiratory infirmities to an imagined action
of this dust. -

The facts in the case are tomewhat as followz: Thile no dust
is entirely imnocuous, carbon is one of the least harmful, Its eatry
into the body leads to the condition known as anthracosis, a minor abaor-
pality from which all of us suffer. At autopsy every adult will show
scme tigns of anthracosis, Urban dwellers are prone to present well
blackened lungs at every autopsy. Apart from this dlack pigmentation,
carbon produces no noteworthy diecasze, However, attention has been drawn
to the fact that some carboa preparations contain oil and that others
have been mixed with silica as an impurity. Under such clrcumstances,
it is possible that these extraneous meterials msy tring etout their owm
ciseases, vhich no less may be laid at the door of carbon. It 1s the
intent of this discussion to rate carbon dust when inhaled as an innocuous
rateriel, worthy of little hygienic consideration.

1. Asphalt

Upder this term, there are included, for the purpcses of this
rejort, zary substances that are not natural Trinidad asphalt. These
include petroleum end coal tar pitches or residues, Gilsonite, Tailings of
various sorte, stearine pitch, ete. Chemically, all of these substances
represent mixtures, the exact composition of vhich is little known. Then
these substsnces ere in dry state, they present little opportunity for
injury from contact. Contrariwise, when they are naturally liquid, or
vhen they have been cut back, or vhen in liquid state through heating,
they are more likely to bring about injury on contact. These substances
are sources of skin {irritation for some workmen. In contact with the skin,
these materials are removed with difficulty. Satisfactory personal hygiene
i= not easily obtained and in'the ebsence of & real dermatiils, there may
slowly develop & condition characterized by numerous large blaciheads (come-
* dones), lsrgely the result of ordinary dirtiness. This stage may progress to

one of furunculosis, characterized by multiple snall boils, abscesses,
etc. Then such meterisls are used on roadwork, they are ordinarily heated
to high temperatures aad the vapors thus arising are highly irritating to
the respiratory tract. It is not known that paint manufacture leads to
similer operatior, but If so this operation chould be carried out only
in the open or else under hooded conditions.

12. Nitrocellulocse . v M

The public entertains a fair amount of apprehension sgainst the :
sction ¢f nitrocellulose. This is uowarranted. At least the nitrovelluloses -
employed in coatings and in thelr natural state are free from iangerous =
sotentialities. Nitration has not.proceeded.'c that percentage corducive B
‘to explosibility., On the other haid, when nifrocellulose is burned, there
mey be produced one or more of & series of the oxides of nitrogen, several :
of which are exquisitely active in producing -pulmonary-edeca and:edems ‘
of the entire respiratory tract, After breathing a few breaths of nitrogen
oxide containing &ir, sufficient barm is wrought so that a few hours hence,
such as §-18, enormous edema sets in, occluding the passagesfor air and
leading to death of the victim through internmel drowaing.
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The various grades of nitrocellulose used inm coating preparations
are apt to be received in the wet stats, the wetting being brought adout dy
the action of denatured alcobol. 1Ia prectice, ths deneturant much used is
wood slcodol, present to the axtent of %%, In tke cutiing of nitrocelluloses
#-~¢ lasquer purposes, this sdutent of ethyl aloobol and vood elcohol ia of
no great concera. Lowever, iR & few [rocesses, sich as the menufecture of
lacquer chips, disagreeadls work conditicns my result from evapcration of
large quantities of alcobol in closed areas. Dangerous fire hazards may be
produced and on occeasion conditions favoradle %o explosion msy arises

13. Beta Nephtbol

One large seation of tais plant ia devoted to the mmnufacture of
beta mapntbole This work,ls carrisd out under Pavecrabls conditions, and
the casual visitor at oncs gains an unfavorabls impression of thais opers~
tione. Workers {z this department make couplaints adout the disagreesdlensss
of the work, dut as yet no one hes besn able to prove that deta naphthol
produces any serious disesse. It 1a irritating to the eyes snd muscus mem~
branes, may lesd to lacrymetion and sneesing, occasionally produces some
skin disease; occasiocnally, cystitis arises in deta naphthol workaers.

4. Parapbenylenediamine

In the case of most dyestuffs, the final product is apt to bde non~
injurious, while intarmedietes mey de quite to the contrary. In the case
of paraphenylsnedisnins, both the intermediates and the finsl product are
worthy of respecte In anothar section ia presented discussion of ths
menufscture of this dye. It is best known as & dys for bair, fur, featbers,
woolsn materisls, etc. 4ll diamines are said %o posses bharmful properties,
altbough consideradle differences may exist detween the actions produced
by different mezbers of tiis group. This dye leads to three different types
of manifestation, a) sstimm, b) edema, ¢) skin eruptions. It is not unusual
for the wearer of s cheap fur, dyed with this material, to develop extensive
swellings of the face, lips, ears, etc. IFur workers in particular may suffer
from esthma produced by the dust from furs dyed with paraphbenylenediemine
The skin disesse crested has 0o special charascteristics and resembles many
other occupsationsl dermatoses. Whils mo large experience bhas grown up rela-
tive to injuries produced to warkmen 1in the manufacture of this dye, it e
8¢ less labeled as an outstanding sxmople of dangsrous dyestuffs.

1%. Zine Oxide

Tois well known sudstance is dlamed for more occupetional diseases
than it is capadle of inducing. 4e used in tie paint industry here, it s
almost wholly guiltless and an iners sgent. In ointments, lotions, it is
perhaps the most widely used of all treatments for skin diseases. High
concentretions of ita dusts will et mxst produce nothing more than e Rarm~
less increase in tha fibrous tissuss of the lung. Regardless of the concen-
tration of exposures and its duration, zine oxide will never lead to a duaty
lung disesse, analogous to silicosis.

On the other band, zinc oxide, under certain circumstances, my
lead to what is variously kmown ea zips chills, spelter chills, drers workers:
cbills, zinc sgue, metal fums fever, etc. These mnditions whieh, in feet,
are but one, sre quite genuine and are due to'the inhalskion of recently i
produced zine oxide, mich sa arises in connection with erlvanizing, ‘breec 5,
founding, zinc founding, zine smelting, ete. 'Here tbo zine oxide iE 1te :

“recently formed state is {n & peculisr physiszl condition kmows as its :
"dispersed® phase, in caontrast o its "flosculent® gtate, waich iz tho steso <
of the materisl found iz the paint industry. Thus, the toxie properties of
zine oxide sre limited to & fov Operations whicl do not inelude the use of
different wurieties in paint msnufacture.

#
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16. - Iron Oxide

Ircn oxide in & great variety of colors, finenesses, chemical
forns are found in the plants of this organization. Some of thea represent
mixtures with silica, silicates, carbonstes, ete. Of pure iron oxide,
1t ney be said in full sincerity that vo proof exists thet it causes agy
warm to exposed werkmen., These substances are commonly dusty. Dust may
be taken into the lungs. Instead of producing a condition similar to silicosis,
1t oroduces po condition other than staining of the mucous membranes, impart-
ing their color to saliva and sputum. I the legal world, many cases of
justy lung diseases or alleged dusty lung diseases have been attributed to
‘he sction of iron; steel dust has been sald to produce & profound bronchitis.
Mone of these claims are known to be justified, or founded on argy substantial
evidence. It is true tbat the humen body should not be subjected to
long cootinued exposure to agy dust, It is true that from soiling of the
ckin, scme injury may arise in the way of low-grade skin disease, but it is
not true that thege substances constitute real hazards in this plant or agywhere
else.

Here they are chiefly used ln the following departments:
Paint and Varnish, Chemical Products, Dry Color, Lacquer,

17. Lithopope

Lithopone is a mixture of -inc sulfide and barium sulfate, This
present meagzer discussion does not embrace the methods of manufacture of
lithcpone, merely the toxic properties of the finlshed product. These
statements, rhich refer to the ordinery varieties of lithopone, do not
contemplate forms such for example as those that might contain lead., Barium
sulfate, one component of lithopone, is thet uzed in medicince in making
of xrays of the gastro-intestinal tract, which fact serves to attest its
harmleseness., Zinc sulfide is ecually hermless, The acdmixture of the
twvo srovides a coating meterial which has zerved an enormously useful purpose
in freeing painters from the earlier, almost universal uce of lead, Thile
lithopone 12 by no means the only lead-free white pigment, it 1s outstanding
in its contridbution to the protection of painters against the action of lead.
Further, a useful purpose has been terved through the substitution
¢f this paint or cther non-lead peint in the painting of the interiors of
nurseries, kindergardens, etc,, vhere rome danger existed that immature
percons might chew up flaked off lead, etc.

18. Titanox

Titanox is a trade name for titanium dioxide. However, the term
is loosely aprlied to a varlety of titanium mixtures or compounds, such as
#ith tarium, lithopone, white lead, ete, ¥With respect to titanium dioxide

tself and pernaps to other oxides of titanium, there is no proof that

this sutstapce is hermful. Lately, one or more papers have been publicshed
“eceridbing & pew dusty lung disesse 2alled "titancsis®™. In view of the
fzet thit neny hundreds of rorkmen over the country have been zrossly exposed
to duste from titsnium over a perlod of years, it appears that this cleim of
2 new custy lung ilzease may be unvarranted. At ary rats, those peicons
ozt Zfamilisr vith Zdust diseazes fall to recognize titznium as a coutridutor
{5 this class of affections. As often pointed out in th?s series i dis-
sursions, no dust cerves amy useful purpose rhen breathel by morkmen in
high zoncentrations over a long pericd of time. No less, if a person were
retulred to breath a dust end given a cholce of all mineral dusts, titanium
rould orotetly represent the wise cholce of intellizent persons.

Under experimental conditions, these invéstizators letely have
infectcd titenium into animals, along with a great variety of other dusts,
iacluding silica, cillicates, cleys, carbonates, coal, coke, etc. 0f all
cust co introduced, the most harmless verlety proved to be titanium cloxide

in pure form.
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