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Industrial ‘Hygiene in the Petroleum Industry

By A. C. PARST
Industrial Hyglenlst, Socoay-Vacuum Oil Co,, lac, New York, N. Y.

Industrial hygiene is a Beld that ia closely
interwoven with industrial safety. In fact,
it can be rded as & medical engineering
phase of safety.

Unfortunately, many people do not know
what industrial hygiene is and the functions
of an industrisl hygienist The rehsca for

“this is that industrial hygiene is » compara-
tively new science and practiaally unknown
twenty years ago. ’

Today there are only about 800 industrial
hygienists in the United States, and a harge
number of this group are net in industry,
bot working for the federal gevernment or
sate departments. Usually, people hearing
the word “hygiene” recall they had a hy-
giene course in high schoal which desht
with persenal habits such as bathing, clan-
ing the fingernails, testh, and 30 forth and
immediately jump to the conclusion that an
industrial hygienist in industry must be
interested in keeping employees clean.
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conditions in work places that may cange
Confor f apioyecy, ad ot Seveine
ort of em o i meth-
ods and means of eliminating or controlling
such conditions. Another term that may
i be

The typical induserial hygienist usually
:undmuacheninorcbcaialm‘i-
nest who became interested and studied
toxicological effects of chemicals on man
Cmsgqumdy,heha.slnedhdqmmdof

ry and engineering combined with
tome medical knowiedge—a sort of one-

stitute’s rester of safety and fire protection
parsonnel list some 1,200 names, probably
all, in this occupation. Contrasted to
lothebutolmyhowledn.m.an

8t present only 17 industrisl hygienists

working for petroleum comp
try ratio of approximately ’
one industrial hygienist. Mic
nil companies now have at
trial hygienist and anywher:
safety men 30 you can see
sary for us to work with »
safety people.

Basically, the practices o
giene in the petroleum indw
as in any other industry and
down to four general princ

1. A knowledge of the
chemicals and materials,

2. A review of all chemic
used and how handied an
toxic or potentially hazardor

3. Masurement of work
hazardous substances.

4. If required, recommen
stallation of ademuate comre
evaluation of the cffectivene
rective steps.

Toxicology of Che

In regard 1o the toxicolog
it is usmily difficult to adeq
hazardous material because |
thing can be safe or harr

.upon how it is used or wher

For example, tir and wa
garded as harm{ul, but both a
under certain conditions—a
inte the bleod stream and
duced into the lungs.

In the same manner, the
tetrachioride in a° process h
designed ventilation would nor
while the use of carbon ter
mopping floors would be qu
Mot safety people are awa:
tetrachioride is a hazardous ot
there has been considerable
ing s toxicological effects,
cases, restrictive laheling req:
besn passed, for example, -
City. Many other chemicalc
petroleuin Industry have lnher
Ities of the same magnitude,
well known.

In ‘regard 10 tuxicolugy, t
ways in which a substance car
effects upon maa:

L. 1t can be ingested or sw
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e, the American Petroleum In-.
er of sfety and fire protection
P 3ome 1200 names prodably
*his cecupation. Contrasted ¢,

est of there are
nly 17 industria] hygienists

ful exposures related tp -
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Potrolewm Indusiry

for petroleum companies—an indus-.
m of approximately 70 safety men o
one industrial kyyienisr Most of the major
o&}ewnp_tnigsmhvenhnoueindm-

Basically, the Practices of industrial hy-
giene in the petroleum industry is the same
uhmyot}mindwrylndltanhhoild
down e"“_"l’m’mdpla.,

L A knowledge of the toxicology of
chemicals and materials,

2 A review of ajj chemicals or materials
used and how handied and tbulation of
toxie or potentially hazardoys substances,

3, Maasurement of . worker_ exposure to,

stallation of adequate contrel measures and
valuation of the effectiveness of ayeh cor-
rective

Toxicology of Chemicals
. In regard (o the toxicology of ‘themicals,

or where it is used,

Forrnmpk,airmdnw-nmre
garded as barm{yl, are quite deadly
under certaln : it if injected
into the bload stream and water if intro.

into the Jungs,

In the same manner, tie use of carbon
letrichloride in a' process having properiy
designed ventilation would not be bazardous,

ile the use of carbon tetrachloride. for

ing its toxieological effects, and in some
Cases, restrictive labeling requirements have
bmwud.formmpk,inl\'ev‘!ork
City. Many other chemicals vsed in the
mmmm:y have u;l:mt toxic quaj-
res o fame magnitude, yet are not so
well inown,

In regard 10 toxicology, there are three
ways in which 3 substance can cause adverse
eflects upon man:

1. 1t can be ingested or swallowed.

Ve ha;l; had horey
aalls from doctors involving children drink.
i A3 penetrating oil and

Someﬁmesaduluane\-enwomn
there are many cases of anti-freeze poison-
ing, drinking of brake fAuid and one | recayy
of our radiator Bush which coning rmyri.
atic acid and ebbﬁmt‘d ):ydrm;bon. How-
ever, this product is ful Ia i "

Wdﬂtm,yanmthcﬂmu.'
uadhﬂcakulmmofeamnin‘
suicide. BEvery chemical substance, there.
fore.h;nmtoxkdoulormnmd.
toxic dose for man Thisnnbcwdllll:p-
trated by the following slide on a widdy
used commadity :
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A primary irritant 3s & chemical that may
cause dermatitis in individuala frequently
after only one contact. They may have s

amines, and so forth or they may have n
weak chemical action but require proleaged
contact to cause dermatitis. Most petroleumn
hydrocarbons are primary irritants but sre

classed in the latter category in that pro-

Jonged or extensive contact is usually re-
quired to cause skin irritation.

Semitizing sgents, on the other hand, are
chemicals that are innocuous to most skins
but capsble of producing dermatits in a
few susceptible individuals following re-

6 1934 National Safety Congress
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*Phirer Sprcrrum, JAMA, March 27, 1934 ,

Skin and Body Coatact

Approximatsly 60 per cent of all com-
phints received by our department are-con-
carned with dermatitis and slin irritations
r_eslulm from contact with petroleum mate-
rials,

By far, the majority of these complaints
are from customers so this is s subject that
is very important in the marketing of pe-
troleum products,

Cases among our employses Of in our
refinaties ars few when compared with those
among industrial users of petroleum prod-
ucts, and It is belleved that the resson for
this is due mainly 1o the degree or extent
of contact

In the petroleum industry skin contact is
not generally experienced to the extent that
it is—for example, in the metal working
industries where a dally edght hour skin
contact with cutting oils often takes place.

It is definitely established that skin is not
an impermeable barrier to chemical sub.
stances, and It {s increasingly important as
2 route of absorption for many materials.
Action of chemieals on skin may be loeal
resulting in dermatitis. Examples we are
familar with are kerosene, cutting oils, and
so forth, or a chemical may be absorbed
through the skin and cause damage to blood
or internal parts of the bedy.

Lead tetraethyl as an illustration does not
sffect the skin or cause dermatitis but aan
penetrate the skin and cause internal pois-
oning.

Regurding external or loaal skin effects,
chemicals may bs classified cither as pri-
mary irritants or sensitizing agents.

peated contacts over & long period of time.
Sensitization may require weeks, moaths

or even yars of contact with the material '

before dermatitis develops.

The petroleusm industry is now handling
large quantities of chemical additives and
Inhibitors, many of which are strong prie
mary irritants and very active chemical
compounds. By nature, inhibiters usually
have o be very potent chemlicals becauss,
while they are used in very low eoncentra-
exert 3 powerful influence on the
characteristics or performance of the prod-
uct, and many of the Inhibitors are juse as
potent towards man.

One very active class of inhibitors are the
amines and substituted amines, and we are
particularly concerned about them because
they are very damaging to the eyes, and a
splash can readily result in blindness. The
amines are usnlly strong smelling eaustie
liquids, insoluble in water, hence difficult to
remove by washing. They ean causa severs
sys burns and necrosis- of eye tissve. In

tion, most

Ameunt Skin A Rffeet
0.001ee 10 o, Hest — redness — rash
0.003¢c 1 5q. tm. Blister formetion
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Em should be fully alerted a3 o
hazards of such materialt and should

The foreguing applies 10 concentrsted or
undiluted inhibitors. Finished petrolecm
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8 193¢ National Scfety Congrees

trial hygienists t0 alert managsment to the
existence of these codes and 1o Institute
measures for messurement of alr contam-
inants so 83 to insure eompliance,

Even 3 common material like gasoline
has & maximum safs level which is SO0
parts per- million. The results of exposurs
10 concentrations greater than 500 ppm is
shown by the following:

Casoline Exposure
Symptoms: Headache, irritation of eyes
l@ﬁmgdﬁﬁmml«selm
Pasts Per
Million %
Mazimum Allowable concentration fee

i(%umnha

shoet cxpesurs 15000 1.9
£ for eesseacnerininan 23000 2.9
xpl uhcm.. Vebesrenaesee 14000 1.4

Iy precavtionary lubeling of producr This

s receiving more and more emphasis as
state after state passes labaling regulations.
The most recent s the siate of New York
whete the Council on Public Kealth passed
on February 26, 1954 labeling regulations
which became effective August 24, 1954 as
Chapter IX-A of the New York Sute
Sanitary Code. These habeling regulations
have the foree and effect of law and fequire
precautionary labeling on any product which
entails 3 hazard in & reasonadly anticipated

use. .

Respisnvery Lrriams

by reason of the toxicity of the :::oun«
through ingestion, inhalation or absorption
through the skin, or dus to lts corrosiveness
or irritating propertles, or because of its
fiammability or explosiveness”

Stmilar labeling regulations alrsady exist
in California, Illinols, Oregon, and the Ter-
ritory of Hawaill and are In the making in
New Jersey, New Hampshire, Ohio and
Rhode Island. More can be expected For-
tunately, mest siats regulations are guided
by recommendations of the Manufacturing
Chemists’ Association, Inc, and with some
few exceptions, conformity in ome state
results in conformity in other states.

It is recognized that as a rule labeling
regulations of many products are advisable
and résult in safer handling of e material
by customers, but it requires extenshve work,
Inewiedge of product and toxicological in-
formation 10 determine what products must
be Iabeled and how they should de labeled.
In our company's operations, we use some-
what over 2000 basic chemicals or raw
materials and manufacture some 3,500 fin-
ished products which must be reviewed in-
dividually in regard 1o the sbove.

To illustrate, the following are just a
few of the hazardous materials that are
encountered in petroleum refinery opers-
ticas or that might be compounded into
finished products :

Motrrials Bacosnioved in Powoirsm Rofnery Opererionr—

Toxic Matetisls Skin leritants
A""rh lae, liquid Acids s 5l) kinds
Alumisym Chieride (gn.-n) l-n:l“ (Bendene)
yreey 8 Mononide up Saln
Dusts, : ’l:ﬂlm. %M “.'ml and compuunds
Dusts, m cley Em mifide mhon
Duss, hisorw Nicksl saln
Dusts, cstalynt [, matal & Fumes Ols, m
W , oaide, | ouc... igh bolliag froms
- tesps Oils, insoluble cuttiny
lahibitens Muaganase Phesnel
ﬁ.- ssdas Sl
% : matetials, goaeral '&lm Vielet Radistion
M s,
el fouid &';uu)
5"-1&.. fumes

oils. Years ago motor oils
100 per eent petroleum in n
il any, additives; 1oday the
15 to 20 per cent of cher

"and inhibitors, and this tre;
because

thers is no questio

arc necessary and contribul
prove performance characte:
Every step in 1his direction
pose new problems of her
among our plant persnnnel :

Safe

Farm Bafety

Insecticides are swppared
course, they are supposed to |
aything 2 ol oopare |

at a (- -
to be alert

In one sense whis probi
Handling of Insecticides™ isr
lem at all For years, we™
tides that could and oceasi
humans. We have also had :
less dangerous. On the other
short years we've gmhanged t:
sianddys o over prox
about 70 chemicals,

Why all this change?

1. Apparently people don'
worms 83 well as they did. .
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hazard s defined as—*"ihe risk of In-
or illness which may be encountered
8 of 28 & result of any. reasomably
ipated type of handling er we of a
ance, or during ity specified use, if any,
tason of the toxicity of the substance
igh ingestien, inhalation or absorption
igh the skin, or doe to its corrosiveness
Tinling properties, or because of its
nability or explosiveness.”
tilar labeling regulations already exist
difornia, Iilinols, Oregon, and the Ter-
+ of Hawaii and are in the making in
ersey, New Hampshire, Ohio and
¢ Ishaind. More can be expecied. For-
Iy, most siate regulations nre guided

tommendations of the Manufacturing -

ists’ Association, Inc. and with some
exceplions, conformity in one nate
s In conformity in aother siates

S recognized that as a rule Iabeling
\ons of many products are advisable
Gult in safsr handling of the materis]
tomers, but it requires extensive work,
cdge of product and toxicological in.
tion to determine what products must
eled and how they should be labeled.
° company’s operations, we lise some-
over 2000 basic chemicals or raw
als and manufacture some 3,500 fin-
products which must be reviewed in-
My in regard (o the above.

llunrate. the fellowing ars just o
i the hazardous materials thai are
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Petroleum Indusivy 9

industry,

The use of new chemieal catalysts, inhib-
itors, and other chemical compounds involve
health problems that chemieal industries
have faced for years.

To {llustrate this trend we need only look
at the modern gasalines, fuel oils and moter
cils. Yars ago motoe oils were practically
100 per cent petroleum in nature with little,
if any, additives; today they contain up to
15 1o 20 per cent of chemicals additives
and inhibitors, and this trend will continue
hecause there is no question that additives
are necanary and contribote much to im-
prove performance characteristics,

Every step in this direction, however, does
pose new problems of health and safery
among our plant personnel and our custom-

ers. Because the petrolemn indusiry is be-
handling of 4l Eindy ot cproieed . the
ing o o icals having
various degrees of physiclogical effects upon
sran, I would like to quote the following
concerning  chemicals from a  publication
issued by Du Pont's Heskell Laborotory of

Toxicelogy:

“It Takes All Sorts™
“Chemical, like people, can be wmild, fruc.
liows end oftem exasperating. Like pecpic.
chemiesls are of many types and disposi.
tions. Most are uncomplaining, law.abiding
citisens who present mo . special problems.
Some are unstable and unpredictable. Some
are out-and-out neurotics, requiring a sharp
and obeervant discipline. Others, harmiess
by themseives, may be influenced by bed
company. Still others are troublemakers in
solitary, but docile and helpful in tandem
are just phin bad actors.™

It is my firm opinion that good industrial
hygiene in the petroleum industry is de-
pendent upon combined skills of many and
requires earnest cooperation of indusirial
physicians, industrial nurses, toxicologista,
chendsts, safety men and industrial hy-
gienists working together as a team. We
all have a very important part in the picture.

Sale Handling of Insecticides

By P. R. WILLBBY
Farm Safety Specialist, Purdue University, Lafayette, Ind.

Insecticides are supposed 10 kill! Of
course, they are supposed to kill only insects
but the fact that they are intended to kill
anything at all should be enough to cause us
to be alert.

In one sense this problem of “Safe
Handling of Insecticides® isn't a new prob-
lem at all. For years, we've had insecti-
cides that could and occasionally did kil
humans. We have also had some that were
less dangerous. On the other hand, in a few
short years we've changed from n few okl
sandbys 1o over 000 products involving
about 70 chemicals,

Why all this ehange?

1. Apparently people dont llke 10 eat
worms as well ay they did. At least public

opinion seems 10 demand higher guality
products now that people realize such prod-
ucts, ean be produced.

2. And the government doesn’t think
people should eat so many msects. That's
indicated by the fact that we have more
laws and reyulations governing quality of
producta, labeling of insecticides, spray resi-
due, and so forth.

3 Insects trave! more. They hitch-hike
rides on the very latest transportation facili
ties. As 2 result they get more places und
get there quicker than they could 2 few
yenrs ago.

4. New chemicals, plus research, makes
new insecticides possible. In fact with each



