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Professional Answers To Questions About
Safe Appl:catlon Of High-Performance Polyurethane Mamtenance Coatings
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Needed by industries throughout the world.

B ridges. industrial plants and other
structures of all kinds are exposed
to temperature extremes. radiation
from the sun. chemical attack, abra-
sion, fumes, marine atmospheres. and
other sources of corrosive damage. Left
unchecked. these hostile factors inflict
serious damage that can result in the
losses that are assoctated with col-
lapsed structures and the need 10 repair
or replace them.

Throughout the world. heavy duty
polyurethane maintenance coatings are
used to protect bridges and the buiid-
ings and structures of chemical plants,
petroleum refineries, pulp and paper
mills and other industrial facilities. In
the U.S.A. alone, millions of gallonsa
year are used because polyurethane
paints and coatings are recognized as
the cost-effective leaders in providing
long-lasting protection and long-term
durability.

Chemistry Makes
Polyurethanes Work
Polyurethanes are reaction products.
The material of the protective film is
formed by a chemical reacrion between
a polyisocyanate curing agent and ei-
ther a resin (two-component system)
or water in the atmosphere (moisture-
cure system). The reaction results in
a polymer—a material with extreme-
ly large molecules crosslinked into a
dense barrier against corrosive ele-
ments.

Polyurethanes

Can Be Tailor Made

The polyisocyanate can react with resin
types such as polyesters, acrylics and
polyethers. As a result, polyurethane
coatings are unsurpassed in the ability
to be formulated 1o meet specific en-
vironmental and performance re-
quirements.

Polyurethanes

Can Be Applied by Standard
Methods, Safely

Although polyurethane paints and coat-
ings provide an unusual degree of
superior performance. they can be
applied by conventional methods:
conventional-air, airless and electro-
static spraying, brushing, and rolling.
Since polyisocyanates, like other paint
and coating ingredients. involve poten-
tial heajth hazards, they require protec-
live measures during application.

Mobay Supplies

Polyisocyanates for Polyurethane
Coatings

Mobay Corporation does not make
paints or coatings. The company
manufactures and supplies poly-
isocyanate chemicals used by the
manufacturers of polyurethane paints
and coatings.

Choosing a paint or coating involves
two fundamental concerns: perfor-
mance and safety in application. The
following pages provide information
about both concerns with expert tes-
timony, explanatory information and
supporting data. This information re-
lates only to Mobay products: informa-
tion about specific paints or coatings
should be obtained from the paint or
coatings manufacturer.



Ferformance and Quality

Polyurethanes are among the lowest cost coatings with durability and long life.

Corrosion Resistance
esting and experience have
demonstrated the superiority of
pelyurethane coatings 1n their resis-
tance to attack from weathering. abra-
sion. actds. alkalis. solvents. and
marine atmosphere. Documented case
histories show that polyurethane coat-
ings made with Mobay polyisocyanate
products have outperformed other
ty pes of coatings in a sulfuric acid plant
in Louisiana, a wastewater plant that
treats seawater, trans-Alaska pipeline
pumping stations, chemical and fertil-
izer plants, tanks for holding carbon
tetrachloride and other solvents, and a
wide range of other facilities.

Long-Term Service

and Low Life-Cycle Costs
Potyurethane's protection lasts a long
time with mintmum maintenance. Life
expectancy of polyurethane coatings in
some applications is as highas 10to 12
years.

Appearance

Although polyurethanes are used
primantly for corrosion protection. ap-
pearance is alsc a consideration. Light-
stable aliphatic polyurethanes provide
retention of color and gloss where sur-
face appearance is important.

Over the course of his career, Dr. Roebuck has had consideroble experience
in specifying maintenance coating materials of all types. A recipjent of the Stee!
Structures Painting Council's John D. Keene Anard, he is known world-wide
Jor his experiise in corrosion cortrol. He has authored over 100 publicarions,
teaches a graduate level course ar the University of Southern California on cor-
rosion corured in petroleum processing, and is active in the Narional Associ-
ation of Corrosion Engingers and the Steel Structures Painting Council.

Dr. Albert H. Roebuck

discusses high-performance coatings.

Q. How many different main-
tenance coating matericls
are currently in use?

« A wide variety of coatings are
currently being specified. These
include alkyds, chlorinated rub-
bers, vinyls, the incrganic zincs,
the ¢poxies, the acrylics and the
potyurethanes,

Q. What considerations go into
specifying @ maintenance
coating system?

. Corrosion resisaance is, of
course, one of the prime consider-
ations. Corrasion resistance relates
to the ability to protect the struc-
ture. And it’s also related to the
resistance of a coating © abra-
sion—it's toughness—and also the
film thinning. The better a film
resists challking, the longer its life
and the greater its corrosion resis-
tance for that reason.

Q. What about longevity of the
coating?

. Longevity is extremely im-
porant. For example, if two coat-
ing systems cost roughly the same
thing inittaily but one tasts twice as
long as the other, then the coating
which Lasts twice as long is roughly
one-half the cost of the other coat-
ing system i terms of service life,

Q. On what basis are coating
costs estimated?

A. Costs are estimated today,
mary times, on the basis of cost per
square fool per year of service life.
And again, it is seen that serviee
tife is critical in order to obxain low-
cost coating systerns for 2 plant.

. What about appeargnce?

. Appearance is critical aiso.
Certain areas in a plant requiring
highiighting nesd the resistance o
chalking and &dinfand the color
rewention offered by. the polyure-
thane type coatings—the aliphatic
polyurcthanes. Either, the acrylics
or the polyesiers, is excellent and
must be rated highly.

Q. Is there anything else you
would like to add, Dr.
Roebuck?

A. 14 like 10 add one additional
factor, which we have not dis-
cussed, and that wouald be the
cteanability of polyurethanes
which they offer because of their
tightness and ability W resist chalk-
ing. Excellent cleanability. They
can be readiiy washed and for thus
reason are widely used by certain
industries requiring this char-
actenstic.
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Coatings Cost Guide

The basic objective of the coatings specifier is 1o
achieve maximum protection and appearance at the
least possible cost. As Table Il shows, urethane coat-
ing systems are among the most cost-effective systems
when compared on a long-term basis.
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Application dajery

All chemicals, including isocyanates, can be used safely by limiting exposure.

Health Effects
]"here are four types of ingredients
in industrial coatings: resins. pig-
ments, volatile sojvents. and addiuves.
Substances within each of these groups
can affect the body through one or
more of four routes: inhalation. skin
contact/absorption, eye contact or in-
gestion. Substances vary considerably
in the seriousness of their effects and
the concentration levels that present a
hazard.

With respect to polyisocyznates, in
general, overexposure can irritate eyes.
nose, throat, skin and lungs. An ex-
posed person may experience skin
sensitization and/or respiratory
sensilization resulting in asthmatic
symptoms which could be permanent.
Overexposure may cause tung damage
and a reduction in lung function which
could also be permanent. Overexpo-
sure can also result in flu-like symp-
toms such as fever, chills, or an achy
feeling. But the key 10 avoiding adverse
health effects lies in applying one sim-
ple rule: prevent overexposure. (Fora
more detailed discussion of health
effects, consult the Mobay Material
Safety Data Sheet for the specific prod-
uct involved.)

By and large, ingestion is not a com-
mon route of exposure in the work-
place. Skin contact or absorption as
well as eye contact can be prevented by
wearing proper work apparel and eye
protection, and by careful handling to
prevent spills and splashes. Inhatation
is the most prevalent route of exposure
and requires the most skill, caution,
knowledge and equipment.

Vapor Pressure

The concentration of a substance in the
air a painter may breathe is of critical
importance in preventing overexposure
through inhalation. The concentration
depends upon the application technique
(i.e. spray vs. non-spray) and the ma-
terial’s vapor pressure—the ability of
a liquid 1o evaporate into the air. The
higher the vapor pressure, the more
easily the liquid evaporates: the lower

the vapor pressure. the less readily 1t
evaporates,

Table 11l on page 5 shows the room-
temperature vapor pressure (measured
in millimeters of mercury) of a few per-
tinent chemicals, For comparison pur-
poses. the wable also lists the chemicals
in order of their relative vapor pres-
sures with MD1 having the base value
of I

Monitoring Surveys Determine

Polyisocyanate Exposure Levels

The monitoring surveys reported here
involved solvent-borne polyurethane
paints containing Mobay poly-
isocyanate products that are based on
HDI {hexamethylene diisocyanate)
(i.e. Desmodur N-75) and MDI
{diphenylmethane diisocyanate} (i.e.
Desmodur E-21). In addition to the
polyisocyanate products in the systems
evaluated here, the two-component
paint systems contained traces of HDI
monomer while the one-component
moisture-cure system contained signi-
ficant amounts of MDI monomer.
Furthermore, as previously indicated,
these systems contain organic solvents.
All these contaminants shouid always
be included in 2 monitoring program.

Exposure criteria for
evaluating monitoring results

HDI and HDI Polyisocyanate
Exposure Lismits

To protect the worker against airborne
exposures to chemicals, the Occupa-
tional Safety and Health Administra-
tion (OSHA) and the American
Conference of Governmental Industrial
Hygienists (ACGIH) have established.
respectively, Permissible Exposure
Limits (PELs) or Threshold Limit
Values (TLVs) for a number of chemi-
cals. According to ACGIH: TLVs
*,..refer 10 airborne concentrations of
substances and represent conditions
under which it is believed that nearly
all workers may be repeatedly exposed.
day after day. without adverse heaith
effects.”

The ACGIH has established a TLY
for hexamethylene ditsocyanate (HDI)
monomer of 0005 ppm as an eight-
hour time-weighted average (TWA),
Although PELs have been established
for several of the diisocyanates, federal
OSHA has not esiablished one for
HDI. Mobay endorses the ACGIiH
TLV-TWA, and recomumends a Ceiling
level (C) for HDI of 0.02 ppm (Mobay

Guideline Level, MGL). This concen-

tration should not be exceeded even for
brief periods.

ACGIH and federal OSHA have not
established a TLV or PEL for the HDI-
based polyisocyanates. However, the
recomumended Mobay Guideline Level
(MGL) for the HDI-based poly-
isocyanates is 0.5 mg/m® (TWA—
averaged over 8 hours)and a 1.0 mg/m?
Short-Term Exposure Limit (STEL—
averaged over 15 minutes). On Tables
V through X, the 1.0 mg/m* STEL is
used as the most appropriate guideline
since samples were zken only during
spraying or mixing and large unsam-
pled parts of the workshift involved no
potential for isocyanate exposure.

MDI Exposure Limits

The current ACGIH TLV-TWA for
MDI is 0.05] mg/m® Currently. the
OSHA PEL ts 0.2 mg/m’ as a ceiling
value (29 CFR 4910.1000). At present,
no allowable limit has been established
for the Desmodur E-21 polyisocyanate,
which is based on MDIL.

Solvent Exposure Limits
PELs and/or TLVs have been estab-
lished for most solvents used in paints.
These timits. or manufacturer’s guide-
lines, were used for the organic solvents
associated with the coating systems
evaluated at the time of these surveys.
When substances present together in
the workplace air have different health
effects, they should be considered sep-
arately with respect 10 their TLVs.
When they have similar effects (as
with the organic solvenis associated
with the coating systems evaluated in
these surveys) their combined effect



should be given primary consideration.
TLVs can be substituted in the follow-
ing formula for this purpose:

% TLV (mixture) =
100 x Conc, 4 Concy 5 4 conca
TLV, TLV, TWVn

Survey of Painting of a Bridge
Superstructure and Deck
Throughout the summer of 1988, Mo-
bay's Occupational and Product Safery
Depaniment, Coatings Product Safety
group, conducted a series of industrial
hygiene surveys during the painting of
the Fleming Park bridge, Neville Is-
land, Pennsylvania. The purpose was
to determine airborne isocyanate and
solvent vapor concentrations during
brush-and-rol! application of a Des-
modur E-21 based polyurethane primer
and during airless spray of Desmodur
N-75 based two-pant polyurethane in-
termediate and top coats. The results
appear in Tables IV, V. and VL

Figure 2.
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Application Safery

continued

Dr. Doull, a medical docror. 5 a
professor ar the Unzversiry of Karsas
Medical Center He s a world re-
nowned toxicologisi who has co-
authored a standard texibook on tox-
icology He is o charter member of the
Socien of Tericology and served as its
president from 986 10 987 Heis a
consuitant to the Nanional Acadenty of
Sciences, the US. Emironmenzal
Protection Agency and many other
healih related organizarions.

Dr. John Doull answers questions about application safety.

Q. With all the stories about
toxicity lately, it seems that
everything is hazardous,
everything is loxic. [s that
true?

A. Well, it’s true in 2 sense that
every chemical is capable of pro-
ducing injury if the dose is saffi-
ciently high.

Toe many viwmins can cause
poisoning. Paracelsus, who is the
pawroa st of toxicology. said over
400 years ago, “All subsiances are
poisonous. There are no excep-
tons. It is only the dose that distin-
guishes between the poison and the
remedy.”” Now. the good news from
that is that every chemical . includ-
ing the isocyanates, can be used
safely by limiting exposure.

Q. Some painters are concerned
about the ha:ards associated
with isocyanaies. For exam-
ple. can isocyanates cause
asthma?

A. Yes, overexposure 10 isocy-
anales can cause sensitization,
which in turn can produce asthma.
In addition. there are cenain m-
dividuals who are more suscepuble
1o this effect than others, Also, peo-
ple who have been repeatedly over-
exposed or who have been expaosed
to @ single large dose. such -
dividuals may develop isocyanate
sensitization and this in wrn may
cause them to react 1o future ex-
posures 1o very low levels, even
below the Tevels that might be con-
sidered safe for other individuals.

Q. Are the effects of over-

expasure permanent?

A. [socyanates produce several

effects. First, the irritation
response—burning of the eyes,
the nose, the throat, tightness in
the chest, difficulty in breathing.
These cffects are usually iemporary
and they do not persist once over-
exposure is discomtinued. Now, the
second response is the sensitization
and this does iend to be permanen.
Although in some cases peopic
have recovered from sensitization,
Repeated overexpasure 1o isocy-
anales, abowe the acceptable ex-
posure levels, can cause eventual
lung damage including decreases in
lung function and these effects un-
fortunately can be permancent.

Q. Do isocyanates cause
cancer?

A. went, they are not known to
cause cancer in humans. In one
liferime animal study in which rats
and mice were exposed by inhala-
1ion to toluene diisoqarate or TDI,
they did not cause cancer. How-
cver, tn another lifetime study in
which the rats were given massive
daoses of TDI by tube directly into
the stomach. there was an increase
in tumors. We dont really have
comparable studies with 2il of the
other isocyanates or at least they
have not yet been reporied.

Q. Do isocyanates cause steril-
ity, birth defects or repro-
ducrive problems?

. I'm notaware of am scienufic
evidence. either human or animal
&vidence, that 1socyanates cause
sterihity or birth defexts or repro-
ductive problems.

Q. Can you always tell when you
are being overexposed?

A. Unfortunately you can’t be-
cause you can't smell or you can't
detect isocyanates at concentra-
tions which in B¢t may be harmful.
This is why you must always wear
proper respiratory protective e-
quipment unless you have actual
‘monitoring dala which indicates
that the contaminant levels are well
within the acceptable limuts.

Q. Why can polyurethane paints
be used safely?

A. There are several reasons.
First, most of these coatings are
made with the polyisocyanates
which are the less hazardous form.
The amount of monomers is kept
quite low. In fact, some of these
polyisocyanates were detiberately
prepared for use in paints.
Second. if you have good venti-
lation and you use good work prac-
tices, then the contaminant level
in the air will be reasonably low.
And third, and most important,
your protective equipment and
YOUr respirator Can protect you.

Q. What is proper protection
against isocyanate-con-
tainirg paints®

A. Thexind of respiratory protec-

tion that you need really depends

on the concentration of isoCyanate
in the air. In some cases. a vapor
particulate or cartridge respirator
may be adequate. In other cases.
you may need to have a full air-

supplied respirator. You shouid
consull the paint manufacturer’s
labels, the MSDS—the Material
Safety Daa Sheet—for advice in
this regard. However, it is impor-
@ant to remember that if you don't
know what the concemration of
isocyanate is, then you have to use
the air supplied respirator to be
sure that you're geqing encugh
protection.

Q. How grear is the danger of
overeIposure o isocyenale
from an open can of poly-
urethane paini?

A. Oh, [ would way that it's min-
imal. assuming that the persoun is
not sensitized to the isocyanates in
which case the risk would be small.
However. skin contact with the
mixed paint or with the activator
can cause dermatitis. The painter
should also wear safery glasses and
should wear recommended gloves
when handling the mixed paint.

Q. At what point in the use of
paints containing polyiso-
cyanates is there the greatest
danger of overexposure?

A. Cernainly during spray paint

application. particularly in con-

fined spaces where the ventilation
is poor. This certaunly would be the

WOrst case.




Monitoring Survey of Painting
of Chemical Plant Facilities

The Mobay Occupational and Product
Safety Deparment also monttored
spray painting of chemical process
tanks and brush-and-roller painting of
handrails at the Mobay New Martins-
ville. WV plant. The results are pre-
sented in Tables VII. VIII. and [X.

Tadle Vil
Ait Speaying of Desmodur N-75 Based Top Coat
on Chemicai Storage Tank
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Tabie VUL
Brush-and-Rol! Application of
Desmodyr N-75 Based Top Coat 0a Handnils
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Figure 4.

Monitoring Survey of

Paint Mixing in a Laboratory
Controlled laboratory monitoring
while paint was mixed showed that air
conceatrations of HDI monomer. poly-
isocyanate, and solvents were not de-
tectable. The himits of detection were
Q.7 ppb. 001 mg/m> and 23% of the
cumulative TLV, respectively.

Table X,
Mixing of Desmodur N-75 Based Paint in 3 Laboratory

Airborne Conceatrations

_HOI Poly- Solvenl
Tadle IX. . socyanate index
Air Spray Application ot Desmodor N-75 Sased Sample  Manomeric (Desmodur N}  Cumalative
Tep Coat on Waste Treatment Tank Site HDI (pph) (mofm™) % Ny
- Airborne Coacentrations A7 Mixer <07 <o <23
HD! Poly- Soivent Point A <07 <0t <23
isocyanate index t]° <07 1
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Sowwind 3517 <04 <O <28 * Pesances <anes o T 110 3 e ram ~ere
Threshold Limit PSTEL seesage 4 E1d0SuMR SENI T SIS MOMTIING LS
Value (TLY)

or Guiteline 5.0 19 100+

Monitoring Considerations

The monitoring surveys reported here
involved polyurethane paints contain-
ing Mobay polyisocyanate products
based on HDI Thexamethylene diiso-
cyanate) and MDI (diphenylmethane
diisocyanate). As the tables at left show,
it is impogtant 10 measure both the air-
borne 1socyanate monomers and the
polyisocyanates. IT MUST BE
REMEMBERED HOWEVER,
THAT CONDITIONS VARY
WIDELY FROM JOB TG JOB,
AND PAINT SPECIFIERS, PAINT-
ING CONTRACTORS, OR FACIL-
ITY OWNERS MUST OBTAIN
SUFFICIENT MONITORING
DATA FOR MAKING THEIR OWN
INFORMED JUDGMENT AS TO
RESPIRATORY PROTECTION
REQUIREMENTS FOR A GIVEN
APPLICATION.
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All paints are potentially hazard-
ous during application because
they contain four classes of chem-
icals—pigments, solvents, resins, and
muscellaneous additives. To one extent
or another, these materials present
potenual health hazards when a painter

is overexposed to them. Thatis why it~

is necessary to employ all reasonable
precautions and protective equipment
to prevent overexposure during ap-
plication.

Painters must use protective equip-
ment when spraying any reactive coat-
ing system. Particularly important, they
must read the paint<an label and
applicable Material Safety Data Sheet
and carefully follow the paint manu-
facturer’s recommendations printed
there.

Monitoring should be done so that
levels of exposure are known; when ex-
posure levels are not known, hazardous
levels must be assumed and the maxi-
mum protective equipment must be
employed. In Mobay's monitoring ex-
perience, cases have been observed
in which contamination levels greatly
exceeded permissibie limits, making
supplied-air respiratory equipment
mandatory.

Monitoring the Exposure Area

In the Fleming Park bridge study, the
outdoor space potentially exceeding
permissible limits of air contamination
had an ellipsoidal shape (see Figure 5).

The dimensions of the ellipsoid, in this
case, were 20 feet upwind, 20 feet to
each side, and 50 feet downwind from
the spray gun. These dimensions cor-
responded well to the area where spray
mist could be seen depositing on
surfaces and solvents could be smelled.

Boundary of
~Area o Spay Applhcation™

Figure 5.

Mobay indusinial hygienists refer to this
as the area of spray application—the
space inside which al] workers needed
to have the same respiratory protection
as the painters themseives. The shape
and dimensions of this area of spray ap-
pPlication depend on several factors:
number and nearness of painters, wind
speed and direction, type of paint ap-
plication, spraying rate and amount of
misting and bounce back caused by the
various surface shapes being painted,
and degree of enclosure. The great
variability of these factors makes it im-
possible to generalize or develop a stan-
dard size and shape of the area of spray
application and therefore this area must
be determined in the field on a case-by-
case basis. Monitoring should always
be carried out by properly trained per-
sonnel employing the appropriate
measuring instrumeats, accurately
calibrated.

Joha B Conomas
President, John B. Conomos, Inc.
Bridgeville, Pennsyhuana

FPainting contractor
discusses protection
on the job.

Q What measures do you im-
pose to potect pour workers
from the potential hazards
mwlvtg in using polyure-

A. Well, hasically you bave two
choices. Oncmt.hcur-ﬁ:d mask
and the second is the cartridge
type. Your choice is based oo
where you're going o use it and
bow you're going 10 apply the ma-
terial. If we are involved in spray-
ing materials indoors or outdoors,
we use the air-fed. If we're doing
work o enclosed areas such as
buildings, tanks, and so forth, we
use the air-fed whether we are
brushing of spraying. And if we're
brushing i

plain carridge type mask.

Q. Are there situations where
you require fresh-air-supply
when spraying

other solvent-based paints?

s Yes. When we get imvolved in

spraying, Wo-have found that a
fresh air respirator is the way W go.
Tt provides the proper ammosphere
for a man to do his job dTiciently.

« [ believe that the more knowl-
edgcmumtusuepmrdame
1 the hazards and how 1 dead with
thcsehann&dicba.'ad‘fum

fomnonrelauvewtypsof
lective devices, typccfcloﬁ:;’.:-
salves, etc. And we want © take
this information and transmit @
efficiendly to our people. If we do
that, we can handle these harzards
in a manner that will provide safery
to the worker 2nd 2 quadity job 1o
the owner.




Respiratory Protection

Mobay fully endorses use of respirators
not only for protection from polyiso-
cyanates. but also for protection from
solvent vapors and other paint ingre-
dients,

A wide varniety of respirators is avail-
able from industrial safety equipment
suppliers. They are available in two
general types: air-purifying respiraiors
and supplied-air respirators. The selec-
tion depends upon the level of airborne
exposure, the type of isocyanate in-
volved, and the application conditions.
Here 100, painters must consult paint-
can labels and Material Safety Data
Sheets from the paint manufacturer for
assistance. In addition, product safety
literawure, including Material Safety
Data Sheets, is published by Mcbay for
each of its products.

Respirators should be used strictly in
accordance with the manufacturer’s in-
structions and the OSHA respiratory
protection standard § 1910.134, (see
Appendix B, page 12). Air-purifying
respirators must be properly fitted.
Respirator users must be medically
approved to wear respirators. Filters
and organic-vapor cartridges must be
changed as frequently as recommended
by the respirator manufacturer.

The concentration at whichthe odor
of diisocyanates is detectable is higher
than allowable limits. Therefore the
sense of smell does not provide a suit-
able warning. Breakthrough could
occur during use of an air-purifying
respirator without immediate detec-
tion, and an individual could be ex-
posed in excess of allowable limits.
However, solvent-vapor breakthrough
will be detectable by odor well before
isoCyanates break through in concentra-
tions above their TLVs.

With supphied-air respirators, it is es-
sential that the blower or other air
source draw the air from outside the
contaminated area so the patnter 1S sup-
plied with clean respirable air. If com-

pressor air is used. it must be properly

Figure &

Figure 7

filtered and monitored to ensure a con-
tinuous supply of grade D breathing air
o the respirator.

The spray painter in Figure 6. apply-
ing a2 Desmodur N-75 based coating.
used an air-supplied respirator because
conaminant levels of paint ingredients
were unknown at the ume.

In Figure 7, the spray painter, apply-
ing 2 Desmodur N-73 based top coat,
has fresh-air protection through an air-
supplied hood. Because hoods cover
the head and shoulders, they can pro-
vide added protection from eve and
skin contact with paint must.
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continued

In the application of a Desmodur
N-75 based top coat, shown in Figure
&, monitoring results during both brush
and roller use indicated airborne levels
of paint ingredients at that time (see
Table VI to be such that an air-
purifying respirator afforded adequate
protection. This type of respirator,
commonly called a vapor-particulate
respirator, has a cartridge that absorbs
organic vapors and a prefilter that re-
moves particulates from the air.

Contact Protection

Because isocyanates and the other in-
gredients in polyurethane paints can
cause dermatitis and eye irritation,
painters should wear chemical goggles
or glasses with side shields and
chemical-resistant gloves (butyl rubber
is recommended). Barrier creams for
application to the skin are available;
these offer limited protection and
should be used only to supplement the
coverage afforded by protective
clothing.

Other Sources of Information

Other sources of information are Mo-
bay's product data sheets, Material
Safety Data Sheets. and labels. If you
need any of this titerature or further in-
formation, contact your Mobay
representative or call Mobay's Cor-
porate Occupational and Product -
Safety Department at (412) 777-2867. -

Figure &



Appenaix A

Glossary

Airless Spraying

Spray application of paint with equip-
ment that uses direct pump pressure in-
stead of compressed air to atomize the
paint.

Asthma

A condition of continuous or intermit-
tent labored breathing accompanied by
wheezing. a sense of constriction in the
chest, and often attacks of coughing or
gasping.

Dermatitis

Inflammation, irritation or reddening
of the skin.

Electrostatic Spraying

A system of applying paint by spray in
which the paint and the painted object
have opposite electrical charges, caus-
ing the paint to be attracted 10 the
object.

HDI

Hexamethylene diisocyanate.

MDI
Diphenylmethane diisocyanate.

Monomer

The smallest, simplest molecule of an
organic chernical compound that is
capable of conversion to polymers by
combination with itself or other simi-
lar molecules or compounds.

OSHA
Occupational Safety and Health
Administration

Pigment
A substance that imparts black, white
or color to paint.

PEL

Permissible Exposure Limit; an ex-
posure limit established by OSHA's
regulatory authority. May be a Time-
Weighted Average (TWA) limit or a
maximum-concentration exposure
limit.

Polymer

A large-molecule chemical compound
consisting of repeating structural units
{(monomers).

ppb
Parts per billion.

ppm

Parts per million.

Resin

A semisolid or solid flowable organic
material used as a binder in a coating.

Sensitization

The body's hyperactive (allergy-like)
response to a substance that has been
touched or inhaled by a susceptible
individual.

STEL

Short-Term Exposure Limit (an OSHA
standard), the maximum contaminant
concentration to which a worker may
be exposed for 15 minutes.

TLV

Threshold Limit Value (published by
the American Conference of Govern-
mental Indusirial Hygienists), the
airborne-contaminant concentration
below which nearly all workers may be
repeatedly exposed day-after-day with-
out adverse effects.

TWA

Time Weighted Average, the arithmet-
ical mean concentration over an 8-hour
period.

Vapor Pressure

The pressure that causes a liquid to
evaporate. It is measured when the lig-
uid and vapor are in equitibrium and is
expressed in millimeters of mercury.



Appendix B

OSHA Regulations

Parts of OSHA regulations relevant to respiratory protection
are priated below as they appear in 29 CFR Ch. XVII.
§ 1910134 These regulations were in effect on the date of pub-
lication of this bookiet (June 1989). Since subsequent revi-
sions may have occurred, the reader is cautioned to follow

current regulations.

§1910.124 Resp-nmnv protection.
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