o e o e

Personal
Protective
Equipment

ersonal protective equipment includes
respirators, gloves, face shields, gog-
gles, ear plugs and muffs, and protec-
tive clothing and equipment.

HEN TO USE PERSONAL PROTECTIVE EQUIPMENT

sonal protective equipment should be your last resort because it can be un-
ymfortable for long periods, it can restrict your mobility, and it does not pro-
ct other people in the same environment. In addition, personal protective
uipment does not remove the contaminants from your immediate environ-
ent. Before deciding to use personal protective equipment, you should try
other methods of control, such as substitution of less toxic materials or less
hazardous techniques, ventilation, and housckeeping. In fact, this concept is
part of the Occupational Safety and Health Act.

~ Ifyou do decide to use personal protective equipment, then you should be
careful to use equipment that meets proper standards. In most cases, these
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standards are set by the American National Standards Institute (ANSI)
used by the Occupational Safety and Health Administration (OSHA
Canada, safety equipment is approved by the Canadian Standards Assoc;
CSA.) Approved equipment might cost a little more, but you can be m
tain that it will protect you adequately.

Disposable toxic dust respirator

Half-face respirator

RESPIRATORY PROTECTION

Respirators are personal protective devices worn over the mouth and noge
sometimes the entire face, to protect the wearer against the inhalation of
airborne materials. OSHA standards state that respirators are to be used
when appropriate engineering controls are not feasible, while engineering
trols are being installed, or in emergencies. OSHA has specific regulatio,
garding respirator use in workplaces, including a written respirator progr

Types of Respirators

Respirators are of two basic types: air-supplying and air-purifying. Air-supp
respirators provide a source of uncontaminated air for the wearer to b,
The air can come from a self-contained breathing apparatus (SCBA), com
air tanks, or a compressor providing Grade D air. Air-supplying respirat
expensive and are needed only in cases of oxygen deficiency, or with m;
that are immediately dangerous to life or health. Examples of these con
include welding with cadmium or other highly toxic metals, spraying
urethane foam resins, sandblasting, and processes that produce asbesto:
In general, I advise artists not to work with any of these processes beca
the extreme hazards involved.

Air-purifying respirators, on the other hand, remove the toxic m
from the air you breathe. They consist of two basic parts: the face piec
the cartridge and/or filters. The cartridges (or canisters for full-face
contain chemicals to remove the contaminating gases or vapors. Parti
matter~—dust, metal fumes, and mists—are removed by filters that entr
particles. In some disposable dust respirators, the mask itself is a filter.
most respirators can combine a cartridge with a filter to protect against
vapors or gases and particulates.

Air-purifying respirators come in various forms, including full-face
half-face masks (covering the nose, mouth, and chin), and quarter-fac
(covering just the mouth and nose). Examples of several different type
pirators are shown in Figure 9-1.

Alr-purifying respirators have several advantages. They are inex
€asy to maintain, not too large, and restrict the wearer’s movements t
Full-face respirators have the additional advantage of protecting agai

Full-face respirator

7W G-1. (Courtesy of Lab Safety Supply, Inc., Janesville, WI)

ts and, because of the larger canister sizes, protecting against larger con-

tions of toxic contaminants. . .
¢ disadvantages of air-purifying respirators are discomfort,. difficulty in
1g, need to replace filters and cartridges frequently, and, V\‘Ilt}'l half- a.md
ter-face models, lack of eye protection. In addition, air-purifying respira-
o not stop all chemicals from passing though. The standard half-face res-
1, for example, is assigned a protection factor of 10. This means that one

of the airborne material may pass through the cartridge.

osing a Respirator

sing the appropriate respirator for your needs is crucial. In many cases,
- have used a respirator that is not suited to the contaminants to which
ere exposed. This is particularly true of cheap dust masks bought in hard—
tores. The most important rule to follow—and, for employers, it is the
is to buy respirators approved by the National Institute for Occupational
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Safety and Health (NIOSH) for the particular contaminants to which . fumes (casting, welding) _ N95
exposed. Different cartridges and filters or combinations of the two are ay, . cadmium nickel — N100, HEPA
for protection against particular substances. ‘
There are several types of cartridges approved by NIOSH: organ — R95, P95
(OV) to protect against solvents and other organic vapors; acid gas _pased/no lubricant — N95
protect against sulfur dioxide, chlorine, and other acid gases; and a — N95
(A). There are also combination acid gas/organic vapor cartridges. — P95, R95
In 1995, NIOSH published revised standards for particulate: res ippers (solvent type) oV _
The new regulation provides for nine classes of filters: three levels of . NO5
ficiency, each with three categories of resistance to filter efficiency deg B NOS
from oil. The three levels of filter efficiency are 95%, 99%, and 99.9 : 1 del
three categories of resistance to filter efficiency degradation are labelec resms' an g.ues_ ov -
resistant to oil) , R (resistant to oil—for a limited time), and P (ol anding, %ﬂndmg — N95
N95 and N99 filters outperform the older DM and DMF filters. N1 yl chloride /(-\)(\}/ Egg
sholuéd beh uste)d for silica dﬁlst, a)sbestos, and other carcinogenic dusts. dehyde plastics oV NO5
9--1 for the best one to choose). _ N100, LIEPA
’ . ) ‘ AG N100, HEPA
7272 24l Selection of Respirator Cartridges and/or Filters ov N100, HEPA
g, hard (cadmium-free)
SUBSTANCES OR PROCESS CARTRIDGE Firer AG NO5
o — N95
Acid gases (except nitric acid) AG oV B
Acid mists AG
Aerosol spray cans ov ased (no solvents) . N95
Air brush — oV N95
water-based — ethane foam resins SCBA** —
solvent-based ov AG o

cadmium, chromium (VI) pigments —
Ammonia A
Asbestos (low levels only) —

Chlorine gas AG e
Clay, glaze powders —

Dye powders —
Enamel powders — N95
Fiberglass dust — N95
Formaldehyde oV —
Hydrofluoric acid AG —
Hydrogen chloride gas AG —
Lacquers oV
Lead-containing powders/fumes —
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air recommended for high levels of asbestos dust.
If-contained breathing apparatus
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urifying respirators should not be used in situations involving expo-
ibstances that are immediately dangerous to life or health (IDLH), in-
‘ossible long-term effects such as cancer, or exposure to gases or vapors
- poor odor-warning properties. Examples of the latter are carbon
e from gas-fired kilns, nitric acid etching gases, and solvents such as
cohol. These gases or vapors with poor odor-warning properties give
ng as to when the cartridge or canister is used up and you are being
0 hazardous concentrations of these substances. Local exhaust venti-
supplied-air respirators are recommended in these cases.




ARTIST BEWARE PART ONE

anana oil) using organic vapor cartridges. Of course, you must be able

Full-face respirators should be used instead of half- or quarter-f,
the presence of the solvent at low concentrations for this test to work.

rators when the contaminant is an eye irritant (e.g., ammonia); op
concentration of the contaminant is high (between 10 and 50 times th
At higher concentrations, supplied-air respirators are necessary. If y,
you are being exposed to very high concentrations of toxic contamin
should seek professional help. See the resources in Chapter 2. k

Having decided what type of respirator and cartridge and/or
need, you have to decide what brand of respirator to buy. The name
equipment suppliers that sell NIOSH-approved respirators and othe
protective equipment are listed in the Appendix at the end of th;
Many of these companies have local offices in major cities. In add;
large cities have companies that specialize in distributing personal
cquipment of all types (try the Yellow Pages under Safety Equipmer

ing i itati i ith i etate:
owing is a protocol for qualitative fit testing with isoamyl ac

heck first with a small concentration of isoamyl acetate to make sure
ou can detect the odor of banana oil. If you cannot detect the odor

£ banana oil, repeat the steps below with irritant snlloke tgbes and

95 dust filters. Be sure to close your eyes when doing this test.

ut on the respirator and adjust the straps to get a comforFable fit.
arry OUE 2 NEALive Pressure test to see .if the fit is approximate.

arry out a positive pressure test if posmble.. '

you do not pass either the negative or positive pressure test, go to
ep 9. ‘
Wear the respirator for a while in a clean atmosphere to get used to it.
aturate a sponge or piece of fabric with isoamyl acetate and then .
ove it around the face-piece seal. An improved version of this test in-
olves using a hood (e.g., the plastic lining of a 55-gallon drum on a
ire frame) and placing the saturated fabric or sponge inside the hood.
It is important to keep individuals to be tested isolated frqm the
isoamyl acetate-contaminated environment, since olfactor}.f fatigue can
reduce the ability to detect the isoamyl acetate odor over time.
Perform the following exercises for two minutes: (a) normal breathing,
) deep breathing (five breaths), (c) moving head up and down, .(d)
moving head from side to side, (e) talking, and (f) normal. breathglg.
If you can detect the odor of the banana oil, then the respirator fails
the test.

If your respiraror fails either the positive or negative pressure test, or the
oamyl acetate test, then you should first readjust the position of the
face piece and adjust the straps to get a comfortable yet secure fit. Then

retry the fit test. If you stll cannot get a fit, try another model or size.

Fit Testing

The crucial factors in deciding which company’s respirator or bran
rator to buy are how well and how comfortably the respirator fits.

The correctness of fit is crucial since, if air leaks in, so can toxic ¢
nants. Since people have different face sizes and shapes, it is not surpri
one model of respirator does not fit everyone. In the past, women i
lar had difficulty finding respirators that fit, since most respirators
signed for men’s faces. Today, most companies have respirators in
sizes, so you should be able to find one that fits.

There are some simple tests that can be used to find out if a res
properly. The first, a negative pressure test, consists of closing off th
the cartridges or filters by covering them with the palms of your hand
putting on the seal), inhaling gently until the mask collapses slightly, at
ing your breath for 15 to 20 seconds. If the fit is not adequate, air w
and the mask will resume its normal shape (or if there is a very bad fi
not collapse in the first place). "

The second is a positive pressure test. This consists of blocking t
lation valve with your finger and gently breathing out, causing the mas
pand. If air leaks past the edge of the mask (particularly near the e
mask will collapse to normal. ~

If the respirator fails either of these tests, try adjusting the straps
piece. Note that in any fitting test, the straps of the respirator shoul
too tight, since this can cause discomfort when wearing the respirator
length of time. If this still does not work, try another respirator of d
model or another model.

More sophisticated qualitative fit tests involve testing with subst
see if you can detect the odor. One such fit test is done with isoamy

-

s test can also be used to determine if your organic vapor cartridge is
p and as a regular checkup to determine if your respirator has been dam-
nd no longer gives a good fit. .

ou should carefully read the label on the package of the respirator you
hase and any accompanying instructions, since they might have particular
uctions about the fitting and care of the particular brand of respirator.
Beards, sideburns, stubble, and sometimes even moustaches make it diffi-
or impossible to get a good respirator fit. The facial hair lying between th.e
and the respirator edge will prevent a proper seal, which means that air
contaminants can leak in. Similarly, broken noses, facial scarring, or other
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an any other parts as recommended by the rr}anufacturer.

ect parts for defects and reassem}ale the respirator. Lf)ok for' exces-
e dirt, cracking, tearing, inflexibility, or broken parts in cartndge
olders, straps, cartridges, etc. In many cases the broken or defective
Jrts can be replaced, but be sure they are the approved parts for- that
‘ r. Never improvise or use parts from other models even if

problems that could interfere with a proper fit could prevent 4 p
safely wearing a respirator. :

Medical factors may also preclude wearing respirators. These i
and lung problems (since the breathing resistance of respirators d
strain on the heart), asthma, and claustrophobia. If there is any que:
should obtain a medical examination to determine whether you can
pirator safely. OSHA requires medical evaluations. k

If the respirator is not comfortable, there may be a tendency
it when you should. For this reason, comfort is important. Other
fecting comfort are the degree of difficulty in breathing through the :
interference with wearing eyeglasses, restriction of vision due to bulki
restriction of head movements. ‘

spirato
ey seem O fit.
Jace in a sealable plastic bag or other container for storage. Do not

ang on the wall or store with chemicals that might contaminate the
ides of the respirator.

isinfect the respirator, use a solution of two tablespoons of hou.sehold
bleach per gallon of water. Immerse the respirator in this. so.luuc')n for
Use and Maintenance of Res pirators utes after washing .and then .rinse thoro.u'ghly. If the rinsing is not
¢, then you run the risk of getting dermatitis.

The filters and cartridges of air-purifying respirators have to be repla; ‘
larly. Since the lifetime of chemical cartridges depends on the concen
the gas or vapor and the period of exposure, there is no accurate w:
how long a cartridge will last, since different people will be working u
ferent conditions. The only indication that the cartridge is used up is
of gas or vapor coming through the respirator. This is why it is so i
not to use chemical cartridge respirators to protect against vapors org
inadequate odor-warning properties. As mentioned above, the isoam
vapor test can be used to determine if the cartridge is still good
thumb is that you should change cartridges 10 days after opening a
tridge, after 8 hours of use, or if you can detect odor breakthrough.

It is easier to tell when a filter is clogged because it becomes d
breathe through it. An extra supply of filters should always be on he
they can clog up very quickly in dusty atmospheres. Also, instead o
respirator with a disposable filter, in many instances you can use d
dust respirators that are approved for many different situations.

Respirators should be worn by only one person who is responsi
upkeep. If the respirator is used only occasionally, then weekly
monthly cleaning are all that is necessary. If more than one person use
pirator, it should be cleaned and disinfected. Otherwise, the followi
ing procedure may be followed: ‘

AND EYE PROTECTION

¢ five basic categories of hazards against which the eyes and face must
cted: (1) impact from flying particles (e.g., chipping, grinding); (2)
. molten metal spash, glassblowing, metal casting); (3) chemical
or dusts of acids, alkalis, solvents, or other irritants; and (4) optical ra-
e.g., welding, soldering). The type of eye and face protection needed
on the type of the hazard and its severity. OSHA specifies that all'gog-
face protection must meet the standards set by the American National
s Institute (ANSI). Table 9-2 is a selection chart for the appropriate
rotection excerpted from ANSI Z87.1-2003, American National Stan-
Occupational and Educational Personal Eye and Face Protection Devices.
pment meeting these standards must state so on the box, and the actual
ill have a Z87 stamped on it somewhere.

ce and eye equipment designed to protect against the flying particles
ed in grinding, chipping, and machining are of four basic types: (D)
les with side shields, (2) flexible-fitcting goggles, (3) cushion-fitting gog-
th rigid frame, and (4) chipping or cup goggles. Spectacles without side
are not recommended. Face shields by themselves are also not recom-
d. Face shields protect the face only; they do not adequately protect the
fyou are wearing a face shield, you should wear goggles under ic. '

ople who wear eyeglasses can either have a special prescription built into
oggles or can wear flexible or cushioned goggles over their eyeglasses.

1. Remove filters, cartridges, canisters, etc.
Wash face piece and any tubing with warm water (between 120
140°F (49° to 60°C)) and a detergent. Use a handbrush to rem
Rinse completely in warm water.

Air dry in a clean place. Do not hear.

LIS
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S Q ! e cﬁ l o n c h a ?t Care shali be taken to recognize the passibility of il Rown are only representative of protective devices P!,ct e ct ive D evi c e s

at this ime. Protective devices do not need 1o take

sfmgltaneoug exposure to a variety of hazards, Adequ sie
against the highest level of the hazards must be proy fuf must meet the requirements of the standard.
Activity and Prot .
ector Category and Styles Mot Protective Devices
Recommended

Assessmient
@ IMPACT

“ B e
Chipping, grinding, machining Specta : . .
, A 3 pectacles, goggles: B, €, D E,F 6, H, §, 4, K, L. For severe ex i ’ 7
g, 1 ‘ CDEEGH L LK LFors sure add M. Res; i imi i
;na::‘]sg:;y work, riveting, and Faceshields shall anly be worn over spectacles or goggles. " SRR do ot proic untmied Pmt[ecit‘ms ;rhai dc'}dm}1 Fonre
/ o . ’ s rotection from side exposure. € ﬁ Pﬁ
:s‘;fg{sggi%ig ?2"’??;:%&8?8&;5‘229 of prescription (Rx] lenses shall wear sither protective devices fitted iy ised in the use of P %
’ ' o ; " . N
F:’ying fragments, objects, large Weaters of contao e shgaH oo bzrf;;fi;egiiu!ar presaiplion (R) eyewear. " ﬂ"?;?.;‘i‘(ﬁ;iem in electrical Filier or tinted ferses thatrestricl 5 qppniante E. Spestacle, 1 Cover Goggle,
Farng bagment ; ‘ i appropriale 5 o L - : . - P ’ e . e N
ps, particles, sand, dirt, etc. 352(35 iih;gté‘glﬁggwmnmems may represent an addiional hazard to contact lens v?ﬁgrgf Wearing gt%%&:c} I gmgr%ﬁ:égéegl{gceﬂica! g%?;ﬁ;xﬁ??&;:fa?;d No sidestield Non R Diect Ventation
len il potentid iens
Goggbs, helmets and faceshield windows that bear the ing 787+ i oAt o, T
boggies, he e d y the marking "Z87+* comply with the Hj : ﬁ E 7\
azil S’i‘;ﬁr‘é’ggs gm!gfyt é?i\lg'wuh Ba'svc Impact Testing Requirements. Specla%ie lenses ma‘zggrfemrﬁgiggs‘%“ el e o emogtl:'e;o RADIATION.
oy with the High Impact Test Requirerhents, Those spectacle lenses marked with the manﬁ;m ‘ q§ olectica e%e{gtylw N
st jafion from accidental arcs. Use of faceshields alone, withiout

B. Spectacle, Half F. Spectacle, J. Cup Goggle,
Sideshield Lift Front Direct Ventilation

<TO

ply only with Basic fmpact Testing Requirerents. {t Is fray i f
) ¢ iy : 3 wportant during the sek Ces:
gones &re lesled at different fevels of Impact resistance, éoggles are t%sled :tzcz?nhg(zmns S oo ey
#¢ tested at a higher fevel than goggles) e e of mpact
The Z87-2 frame marking indicates the frame meets high impact requirernents with a minimum lens hickne '
) i - : i 55.9]

diions and the restricted spectacles or goggles.

i

Furnace operations, pouring, Cstig Note: AU
. " ' e + Operations involving heat may also involve opti ati 5 | i
hot dipping, gas cutting, and welding. below} Protection from hoth )tllazards sh:;?r gg ;21\:&222? %cgﬁigse Csl!?;ﬂ&g;} S and glre Uy and cover type gqgg!es o P“"e“‘.‘“ at dg not provide =
Hot sparks Goadl 'y be wiom over g ed facial protection. protection from side exposure. C. Spectacle, Full G Cover Goggle, K. Cup Goggle,
ogyles, spectacles: B, C, D, E, F, X . ) ideshi No Ventilati i tilati
Splash from molien metas b pe E F G H 1 J K L For severe exposure add . Respirators R 71 ing heat may also involve Use of facestields alone, without Sideshield o Ventilation Indirect Ventifation
Hight aceshields worn over goggles HK. Respirators R, T or S, U Jf optical radiation hazard exisis Protection from both haz- spectacles of goggles.
igh temperature exposure Screen faceshields, Reflective faceshields over spectacles ar goggles. e @ ﬁ i;
@ CHEMICAL - ; & ¥
N . . Spectacle, H. Cover Goggle, L. Spectacle,
Acid and chemicals handling, Indirect vented: ’ . N e
. y y ed: goggles, e X Detachable indirect Ventilation Headband
degreasing, plaing. Splash and 9oggles, eyecup and cover types: G, H, K. For severe exposure, add . Respirat in from splash eniry with Spectacles, welding, helmets, of Sidoshicld Temple
inritating mists. ; . handshieids R
ritating Mist: Special . - ) h
g pecial purpose gogyles: G. Cover goggle - No ventilation. Respirators R, T, conditions and the restricted venti- N
protecior can cause lenses (0 fog.
®us ing may be required. i
VWeodworking, buffing, general M. Cover Welding Q. Wefding Helmet, ?
Goggle, Indirect Lift Frent

ns and the restricted . ‘
e Ventilation $. Respirator

protector can cause lenses

dusty conditions, Nuisance dust,

@ or1i

cleaning may be required.

WELDING: Electic Arc Hote i
+ Welding helmets or handshi X :
Viewing slectric arc 9 helmets or fandshields shall be used only over spectacies or goggles. , om optical radiation is directly Protectors that do ot provide - .
ewing electric arc furnaces and TYPICAL FILTER LENS SHADE: 10-14 PROTECTORS: Waldi , lens density. Select the darkest protection from optical radiation, ™ Facestield S
boilers Resoi TORS: Wsiding helmets or Welding i i
espirators S, U s adequate task performance. Hotes Fiter fenses shall meet the T1. Respirator
P

requirements for shade des-
ignations in Table 1.

{enses shall meet the requirements for

designations in Table 1. 0. Weldi
WELDING: Gas, and viewing gas- TYPICA : ‘ oot ’
fired furnaces and boilers 99 spectacile—sF(j)%Tgignggg %SKH?D& ?\lsp o QP Ro(?ge??i{s: Wselding goggles, Helmets. Welding Face lelds and welding helmets shalf only Use of welding helmets or Helmet, v;;?‘
CUTTING TYPICAL FILTER LENS Sl;A'DE‘ 6 e, ‘ e Specacs agoes. - e
136, PROTECTORS: i ing fat
¥ W.N, 0, P, G, or Respiators S0 RS: Welding goggles, Helmets. Welding fa spectacies & goggles. M
ORCH BRAZING TYPICAL FILTER | 3
LENS SHADE:3-4. PR 2 i i y g 7 Ve
M., 0. P, Q, o Respiators, S, OTECTORS: Welding goggles, Helmets. Welding face g {9{/<
TORCH SOLDERING =
g\’gz'(‘?;\mféiégggssgﬁae; 1.5-3. PROTECTORS: Spectacles or Welding Faceshield over P, Welding Helmet, R Respiretor
GLARE e o , Stationary Window U, Resphrator
Spectacle: A, B, Faceshieids 1 over spectacles or gaggles., Special Purpose lenses, as suitable. y p
10 Section 6.2.43 Special Purpose Lenses,
Thi vial is repr - issi ;
](rm, Os matel‘ml is reproduced with permission from 7.87.1-2003, American National Sta
/ ccu'pzztzona/ and Edlfféll‘lﬂ?’ltll Personal Eye and Face Protection Devices, copyright ©
nternational Safery Equipment Association.)
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the operation involves intense ultraviolet radiation that could damage
4, or possible splashing of molten metals and sparks (e.g., arc welding),
. combination of face shields and appropriate goggles or welding helmets
mmended.

¢ laser radiation, there are special laser goggles, depending on the type
ensity of the laser radiation.

osides being resistant to radiation, all face shields and handheld shields
4 also be impact resistant.

Regular eyeglasses or contact lenses are not considered adequate pro
against flying particles because they do not meet ANSI impact
standards.

Heat

Protection against high temperatures, molten metal splashes, and hot
needs either spectacles with side shields or goggles. For severe exposy '
shield should be worn with goggles underneath. The eye and face p
should also protect against infrared radiation when molten glass or m
present (see Optical Radiation below).

p PROTECTION

is a wide variety of equipment available to protect your skin against der-
from solvents and other chemicals, as well as against radiation, abra-
cat, and cuts. This includes gloves and barrier creams.

Chemical Splashes and Dusts

If the protection needed is only against eye irritation, or from dusts 3
corrosive chemicals, then hooded goggles with direct ventilation are s
Indirect vented goggles can protect against splashes of irritating che
the chemical splash risk is from concentrated acids or alkalis in which
neck protection is also needed, then approved face shields should be y
goggles underneath. If nonventilated goggles are used for protection ag
ritating vapors, then a nonfogging material should be used. For seve
sure from irritating vapors, full-face respirators are preferred. ANSL-ap
chemical splash goggles also protect against light impact.

Contact lenses are a special problem. Dusts may get under th
cause corneal scratching, and soft contact lenses may absorb hazardous ;
vapors. In addition, in case of splashes in the eyes, it takes time to re
lenses to rinse out the eyes. Contact lenses do not protect the eyes. If ;
contact lenses, you should wear tight-fitting, sealed (nonventilated) gog

are one of the most important ways of preventing skin problems, since

1 of the hands and fingers is the area most exposed to hazards. Gloves

ilable that can protect you against most skin hazards. These include

e-tanned leather gloves for protection against heat, sparks, molten

chipping, and cuts; cotton or fabric work gloves for protection against

srasion, cold, and slivers; metal mesh gloves to protect against knives and

ar tools (but not power tools); and plastic and rubber gloves to protect

corrosive and toxic liquids. Note that I do not recommend asbestos

(or other asbestos clothing) because they can release cancer-causing as-

s fibers into the air, even when new.

One problem with gloves is that there is no one type of glove thar will

ct against all chemicals. Therefore you have to choose a type of glove for
rticular chemicals with which you are working. Table 9-3 is a glove se-
chart to use as a guide. You should also check with glove manufactur-
here is any question. Most glove manufacturers have glove charts for
gloves.

Other factors to consider when choosing gloves include the degree of
erity required, their grip, whether lined or unlined, disposable or non-
osable, and the length of the glove. With respect to the last point, gloves
ailable that extend up to elbow length. These are particularly useful when
might be dipping your hands into deep containers of liquids.

he life of a glove in use depends on several factors, including thickness of
- material, length of contact with the chemicals, temperature, concentra-
bf the liquid, and physical wear and tear. For example, your gloves will last

Optical Radiation

Ultraviolet, infrared, and visible glare radiation require goggles with ap
ate degrees of shading to protect against the intensity of the rad
Processes in which this type of protection is needed include welding,
furnace operations (including kilns), molten metals, and carbon arcs
ample. A general rule of thumb is to use the darkest shade you can, wh
having visibility. '

For protection against infrared radiation (soldering, glassblowing,
metal, looking into hot kilns), use welding goggles with shade numb
tween 1.7 and 2.5, or the new polycarbonate goggles developed for i
radiation. For protection against ultraviolet radiation, see Table 9-2.
held shields can be used in some cases (e.g., for looking into kilns).
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AND FOOT PROTECTION

longer if you are just using them to protect your hands against solvep..
rags than if you are using them to dip your hands into pure solvent
periods of time. The life of your gloves (and your hands) can be prol
washing them with soap and warm water before removing, and allow;
to air-dry before using them again. Irritation and sweating can be pre
by dusting the insides of the gloves with cornstarch or an asbestos.
(e.g., baby powder), or by using lined gloves. I do not recommend latex
gloves since they can cause severe, even life-threatening, allergic e,
some people.

The gloves available in hardware stores or art supply stores are ugy;
rubber, neoprene, or polyvinyl chloride (vinyl gloves). As seen in Table g
latex and vinyl gloves do not provide good protection against many so
Other types of gloves can be purchased from safety equipment compan;
scientific supply houses. Some of these are listed in the Appendix at th
the chapter.

d Protection

require head protection for safety. For exaltnple., if you
king around machinery in which your hair might get

you should wear a hair net or hair—restrz.iining cap. Y'ou should a%soYdo
‘h’en working around chemicals into which your hair could fall. You

i ective headgear when welding or working with other processes
dIW }i: rcIr)era(:tte flying spa%ks or splatters of moltep metal. Ha‘rd hats. can be
‘ %only to protect your head against falling objects but against ﬂy{ng par-
I'I‘Od clectric shock. Hard hats or safety hats should meet the requircment
%élx 789.1 American National Standard Jor Industrial Head Protection. See

this chapter for a list of manufacturers and distributors.

art processes might
ong hair and are wor

[

ppendiX to

W=t Choosing the Right Gloves

olléwing guide was developed from information in several sources. The
mation presented here is believed to be accurate; however, we cannot g.ularantee
uracy. Many factors may affect the breakthrough time of glove materials

ing, but not limited to:

Protective Creams and Waterless Hand Cleansers

Protective barrier creams, the so-called invisible gloves, are creams tha
plied before work to prevent chemicals from coming into contact w.
skin. They should be used only when gloves are not practical, since they
provide as much protection as gloves. ;
The protective creams come in two basic types: water-soluble ty,
protection against organic solvents, cutting oils, paints, lacquers, a
nishes; and water-resistant types for use with water-containing materi
as dye baths, acrylics, and mild acids. .
Note that protective creams should be washed off with soap and wr
reapplied frequently; they do not protect against highly corrosive subs
There is a large number of waterless hand cleansers on the market
meant to remove paint and inks and other materials from the hands, bu
of these products are just as hazardous as solvents, since they contain k
or other hazardous solvents, alkalis, or harsh abrasives. Obtain waterle
cleansers from safety equipment suppliers. As an alternative, baby oil
vegetable oils will usually work to remove paint, grease, and grime.
In using waterless hand cleansers, remember that they are not a su
for soap and water. You should wash your hands with soap and water
using these products. In addition, mild lanolin-containing skin creams
after washing can help keep your skin from becoming dry.
The Appendix to this chapter lists companies that manufacture an
protective barrier creams and waterless hand cleansers.

Thickness of glove material

Concentration of chemical worked with

Amount of chemical the glove comes in contact with
Length of time which the glove is exposed to the chemical
Temperature at which the work is done

Possibility of abrasion or puncture

. . . on. Glove
information is provided as a guide to proper glove material selecmofn Glor <
formance varies between manufacturers, so always consult the manufacture

sure you have the right glove for your application.

E' Excellent, breakthrough times generally greater than 8 hours

G Good, breakthrough times generally greater than 4 hours

F  Fair, breakthrough times generally greater than 1 hour

NR Not recommended, breakthrough times generally less than 1 hour

Not Tested or No Informatiosn, check other references
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Foot Protection measurements should be made. In addition, you should have regular

. . : rams to test your hearing.
Safety shoes may be needed to protect against electric shock, spa 05

molten metal from welding, heavy stones that might fall in sculpture o
graphy, and slippery floors, as well as to prevent static electricity when w,
with large amounts of flammable solvents. These shoes come in a yyy
styles for both men and women, such as safety toe, insulated, nonsp;
wooden sole, and rubber. Men’s safety shoes must meet the standards of
F2412-05 and F2413-05. There are no standards for women’s safetyg
yet. These various types of safety shoes are available from the safety equ
companies listed in the Appendix to this chapter.

HER PROTECTIVE CLOTHING AND EQUIPMENT

¢ is important to protect your hands and fingers against many types of
ds, it is also important to protect other parts of your body. For example,
welding, your arms, legs, and the front of your body need protection
: radiation and flying sparks. When pouring concentrated acids to make
hing solutions or pickling baths, you need protection against accidental
es by the corrosive acids. When glassblowing you need protection against
od radiation.

here are special types of clothing to protect you against all of these.
ing to protect particular parts of the body or the entire body includes leg-
sleeves, hair coverings, aprons, overalls, knee pads, shoe coverings, and
lete body suits. Again, as with gloves, these are available in a variety of
jaJs for different purposes: leather to protect against heat, sparks, and
n metal; wool to protect against ultraviolet and infrared radiation; leather
metal mesh to protect against cuts and impact; impervious plastics and
etic nonwoven clothing to protect against chemicals; and many others. In
cases—for example, complete body suits—the clothing is disposable.

s mentioned in previous chapters, you should wear separate clothing for
ven if it is not special protective clothing, and change it immediately
work so as not to contaminate living areas and the home. Protective and
clothing should also be washed separately from other clothing so as not
ntaminate your regular clothing.

HEARING PROTECTORS

Noise and hearing loss are described in the next chapter. There are thre
of hearing protectors to protect against excessive noise: ear plugs, ear mu
the rarer helmets. However, these all have the same disadvantages of poss
ducing the use of your ears as a warning device and of being uncomfor

Ear Plugs

Ear plugs, properly fitted and used, can reduce noise levels by 25 to :
the more hazardous higher frequencies. This allows their use at noise |
115 to 120 dB. They can be made of a variety of materials, including
rubber, plastics, or wax. One of the most effective types of ear plugs
moldable foam types. These are compressed to fit into the ear, and the
to fit the ear canal. Custom-molded ear plugs made of silicone are als
able. These are custom fitted and should not be used by others. In ac
these custom molded ear plugs must be fitted by trained personnel. Co ERENCES
other homemade ear plugs are not recommended. They do not red
sound levels sufficiently, and may cause infections. ; est Company. Bests Safety Directory. 2 vols. Oldwick: A. M. Best (Updated

Ear Muffs can National Standards Institute. (2003). American National Standard
cupational and Educational Personal Eye and Face Protection Devices. ANSI

7.1-2003. New York: ANSL

ican National Standards Institute. (1992). American National Standard Practices
espiratory Protection. ANSI 288.2-1992. New York: ANSL

ican National Standards Institute. (2003). American National Standard for
dustrial Head Protection. ANSI 7.89.1-2003. New York: ANSL

n Society for Testing and Methods. (2005). Standard Test Methods for Foot
wiection. ASTM F2412-05. West Conshohocken, PA: ASTM.

Ear muff-type protectors can reduce noise levels by 10 to 15 dB more t
plugs, allowing them to be used against noise levels in the range of 130 ¢
dB. These are easier to fit and come in a variety of styles, depending ol
they are attached. In cases in which the noise level is very high and eng
ing controls have no effect, you can wear a combination of ear plugs a
muffs to get greater noise reduction.

Whatever type of car protector you choose, you should first make s
the ear plug or muff will sufficiently reduce the noise level. If in doubt, 5
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American Society for Testing and Methods. (2005). Standard Requiremenz o agemeyerb, Gray, ME, (207) 657-5011

Protective Footwear. ASTM F2413-05. West Conshohocken, PA: ASTM. ‘
National Institute of Occupational Safety and Health. (1987). A Guide 15 Iy,
Respiratory Protection. DHEW (NIOSH) #87-116. Washington, DC:
Govemnment Printing Office.
National Institute of Occupational Safery and Health. (1988). NJOSH Certifs
Equipment List as of October 1, 1987. DHEW (NIOSH) #88-107. Washin
DC: Government Printing Office. ‘ .

dustrial Safety Products, Inc., Cleveland, OH, www.indsaf.com,
16) 524-0360

dustrial Safety Supply Corporation, Emeryville, CA, www.issc.com,
10) 658-0414

ndustrial Safety & Supply, W. Hartford, CT, www.industrialsafety.com,
800) 243-2316

aterstate Safety, Sparks, NV, www.interstatesafety.net, (775) 355-2000

Occupational Safety and Health Administration. (1988) Occupational Safety 4
Health Standards for General Industry—Respiratory Protection. 29 CFR 191

Plog, B. (ed.) (2002). Fundamentals of Industrial Hygiene. 4th ed. Chicago: N:

Safety Council. ndustrial Supply Co, Salt Lake City, UT, (801) 484-8644

Lab Safety Supply, Inc., Janesville, W1, www.labsafety.com,
08) 757-4636

agid Glove & Safety Mfg. Co., Chicago, IL, www.magidglove.com,
73) 384-2070

APPENDIX: SOURCES OF PERSONAL PROTECTIVE EQUIP

The following lists large, full-line distributors of safety equipment.

Alaska Safety, Inc., Anchorage, AK, www.alaskasafety.com,

(907) 561-5661 cDonald Safety Equipment Inc., Wilmington, DE,

www.mcdonaldsafety.com, (302) 999-0151

AWISCO NY Corp., Maspeth, NY, www.awisco.com, (718) 786- Medsafe, Little Rock, AR, gosafe.com, (501) 227-5513. Also in

Delta Safety Supply, Stockton, CA, www.deltasafety.com, ulsa, OK, (918) 622-8128; and Deer Park, TX, (800) 442-8839.

(209) 466-9866 fetropolitan Safety, Inc, Landover, MD, www.MetropolitanSafety.com,

01) 772-1717

Mid—Continent Safety, LLC, Wichita, KS, www.midsafe.com,
(316) 522-0900

NORCO, Bend, OR, www.norco-inc.com, (503) 382-2362. Also in
] Qise, 1D, (800) 574-5885

Direct Safety Company, Tempe, AZ, www.directsafety.com,
(800) 528-7405

Dolphin Safety Supply, Inc., Pascagoula, MS, (800) 769-2163
Dunrite, Inc., Fremont, NE, www.dunriteinc.com, (402) 721-306

DXP/Safety Master, Houston, TX, www.dxpe.com, (713) 996-60
Also in Empire, CO, (303) 271-0107; Billings, MT, (406) 248-8
Farmington, NM, (505) 326-3333; and Casper, WY, (307) 266

ORCO, The Olympic Glove & Safety Company, Inc, Flmwood Park,
J, www.ogs-inc.com, (800) 526-0122

orthern Safety Co., Inc., Utica, NY, www.northernsafety.com,

Fisher Safety C , Pittsburgh, PA, fishersafety.com,
isher Safery Company, Pittsburg www.fishersafety.com (315) 7934900

(412) 490-8780. Also in Mebile, AL, (334) 661-2338; Orlando, F
(407) 678-2701; and Atlanta, GA, (770) 446-8509.

Orr Safety Corporation, Charleston, WV, www.orrcorp.com,
304) 755-4800. Also in Louisville, KY, (502) 774-5791; and

L .
Great Lakes Safety & Supply, Schererville, IN, Louis, MO, (314) 343-0158

www.greatlakessafety.com, (800) 499-5253
Guy Miyashiro and Co., Inc., Waipahu, HI, (808) 678-0287
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SAFECO, Inc., Raleigh, NC, www.safecoinc.com, (919) 231-323; ‘
Also in Charleston, SC, (843) 554-8775; Richmond, VA, '

(804) 222-9100; Kingsport, TN, (423) 378-5665; and Miami, '
(800) 972-3326

Safety Services, Inc., Kalamazoo, MI, www.safetyservicesinc.com,

(616) 382-1052
Safety Environmental Control, Marlborough, NH, (888) 3579

Safety Source-Northeast, Sturbridge, MA,
www.safetysourcenortheast.com, (508) 248-4265

Physical
Hazards

Saf-T-Gard International, Inc., Northbrook, IL, www.saftgard.c
(847) 291-1600

SIM Supply, Inc., Hibbing, MN, www.simsupply.com, (218) 26

Sound Safety Products, Inc, Everett, WA,
www.soundsafetyproducts.com, (425) 259-0026

S. J. Smith Co., Inc., Davenport, IA, www.sjsmith.com,

(319) 324-5237

Southland Fire & Safety Equipment, Inc, Gonzales, LA,
www.southlandfire.com, (225) 621-3473

rtists can also face a number of phys-
ical hazards, in addition to the chem-
ical hazards associated with art
s. These physical hazards can include electromagnetic radiation, noise,
mic hazards, machine safety, electrical safety, and heat stress.

Canadian Safety Equipment Distributors

Acklands-Grainger Inc., www.acklandsgrainger.com, (800)-265-9
Has over 200 sales offices across Canada.

ROMAGNETIC RADIATION

agnetic radiation includes X-rays, ultraviolet radiation, visible light,
radiation, radio waves, and microwaves, as shown in Figure 10-1.

tromagnetic radiation can be characterized by frequency (or wave-
and by intensity. The higher the frequency, the more energy is con-
the radiation, and the shorter the wavelength. High-energy radiation,
ple, X-rays and shorter wavelength ultraviolet radiation, is called ion-
iation because it can strip electrons off atoms and cause serious tissue
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