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OCCUPATIONAL
HEALTH: RESPIRATORY
PROTECTION IN THE

INDUSTRY

By Sdv. Kim Kek Seong, BE Hons. (UTM)

ABSTRACT

To ensure the sucoess of arespiratory.

as towards

year 2020, many workers are stil
unaware of the occupational hazards
that they are exposed to day after day.
The most common but yet critcal

loodstream car

The effects are aiways fong-term and

incurable. The key to an occupational

health protection program can be
steps:

Step 1.
step 2.

identity the hazard
Understand the effects on
orke

workers.
Select the proper respirator
Train the workers in prope
respirator use and care

Step 3.
Step 4

2 4-STEP METHOD
Identify the Hazard

It is the responsibilty of the employer
to conduct a regular survey or audit
at the workplace 1o identity hazards
that may be present. Many of these

"
identification of the hazards, (2)
understanding of the effects of the

workers, (3 selection of the

 the
understanding of each type of the
hazard is very critical.

equipments, and (4) raining of the.
workers in the proper use and care of
the respirators. This paper s intended
fofocus an st speifcaly on
a respiratory protection program

how to manage it in compliance. e
regulatory requirements.

INTRODUCTION
The objective of a respiratory
protecin progam s o provent

s from breathing contaminated

control is not feasible, or while it is

Parcutes ety parices nt et
in the air. They can be 5o smal that a
ke o ca s00 o They e
Cause shar o long term neatth
problems by damaging the lungs or
when they are absorbed into the
bloodstream. Particles.

2 Duste: s suspenaion of sl
particles in the air. These particles
are generated from mechanical
processes such as crushing,
Ghipping, sanding or grinding
operations;

b) Mists: the dispersion of liquid
partcles n the air. Mist s normally
gene

slectropiatng, spraying and dipping

may be employed.

foamed into fine particles;

9 Fumes e suspenion of sl
partices from condensatio
Substances from the vapour " e
Is nomally associated with molten
metals where the metal s vaporised,
followed by the oxidation of th
vapour and condensation of the.
‘oxide into ine solid particies.
g fumo parces o sty

s than 2 micrometres in ciameter

2 it the akec oy the
agglomeration of hese partces into
larger sizes usually results in some
partof the furme to become visible.

Gases and Vapours
= d vapours are contaminants.
that act like air and mix easily in the

e from simple
irrtation to severa long or shortter
health problems. In high enough

concentrations, they can cause death,
especially if they replace oxygen and
cause suffocation,

&) Gases refer to the state of matter
in which the material has very low

to changes in temperature and
pressure; easily diffuses into other
‘gases; and readily and uniformly.
distributes itsel throughout any
container. A gas can be changed
to the liquid or solid state only by
the combined effect of increased
pressure and decreased
temperature (below the critical
temperature).

Vapours refer to the gaseous form.
of substances that are normally in
the solid or liquid state (at room
temperature and pressure). The
vapour can be changed back to
the solid or liquid state either by
increasing the pressure or
decreasing the temperature alone.
Vapours also diffuse. Evaporation
Is the process by which a liquid is
changed into the vapour state and
mixed with the surrounding air. For
‘example, solvents with low bolling
points will volatiize readily.
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Oxygen Deficiency
Oxygen deficiency ocours whe

can occur in confined sy ere
there s insufficient ventiation to
maintain the necessary level of oxygen
o it can be caused by fire, chemical
reaction or when other gases displace
oxygen from the i

Extremes of Temperature
Ifthe air is extremely hot or cold, it can
damage lungs if inhaled. This typically
could be associated with metal
refining furnaces, cold
o industrial ovens.

storage areas.

UNDERSTAND THE
EFFECTS ON WORKERS

preumonia, pneumoconiosis, chionic
ot pumanary isesee

and Kidneys. For instance, carbon
monoxide (CO) which is generated
during the incomplete combustion of
organic. matter, has an affinity for
haemoglobin some 200 times that of
oxygen. So when CO is inhaled, it
restriots oxygen supply in the biood to
body tissue. Symptoms of

tro daziness, ramps, hadache and
increased heart Safe oxygen
love rangos rom 16, % 10019 ol
air In the space. At 16%, symptoms
such as fast breathing and heartbeat,
drowsiness and nausea developes.
Unconsciousness will happen at 129
and death at 6%

‘The delicate tissue lining the nose,
mouth, throat and lungs can be
damage breathing very hot or
cold air. Extremes of air temperature
may prevent normal bremh\na

when a cold begins o bronchitis begins
or for that mater, when cancer begins.
Thus, with occupational  respiratory
d of

‘cough, phlegm production, chest pain,
Shortness of breath and th spitting up of
blood merely can be considered 1o be
one or more parts of a continuous
process — namely initation of the

spiratory tract,
Particuiates (dusts, mists and metal
fumes) can al cause iiation 1o the
nose, throat and upper respiratory
i

Health effect

i can e founs o Nterl
samy Data Sheets (MSDS) supplied
by the manufacturer of the chemical.
Generally, the health sffects of
chemical hazards are listed in Table 1

SELECT THE PROPER
RESPIRATOR

Upon understanding the health effects
of the hazard, it Is very important to
select the right type of respirator. Each
hazard is uniqu al attention

5 microns) it can travel deep into the
lungs and cause damage 1o lung tissues
resuing in serious health-problems.

is required when selecting the

respirator. The should

be considered:

a) chemical and physical properties
of the contaminant,

instance, wil cause cancer in the long
term, and the inhalation of fumes such
2l cn caus anemis, passs of
imbs, brain damage

and vapours, oo can
(mve\ i s, From

body, and can cause damage to the
major organs such as the brain, Iver

o) of the
hazard,

©) work requirement and conditions,
and

the capabilties, imitations and
characteristics of the available
respirators.

Half-mask Respirators —
Maintenance-Free
Maintenance-free half-mask respirators

FEATURE

are designed to offer protection from

a 504l on the face 5o that the nose and

mouth are covered
Maintenance-free respirators. can
fier out particles or gases and vapours
or a combination of these hazards,
depending on their design. The exact
respirator selected must be matched to
theverk condors. These rspators
ooty ongen and inerlors

s noy b jgen
Geficient atmost
et masn | maintonance-fras

respirators that are designed for
particulate protection are mad

fibrous material that traps and holds
Gusts, mists or fumes that pass into
the fiiter as one breathes In. Other
maintenance-free  respirators are
constructed with activated carbon that
removes gases and vapors from the
inhaled air. When a respirator is worn
properly, it wil protect the wearer
against airborne contaminants.

alf-Mask Respirators —
Replaceable Parts

Like maintenance-free  respirators,
these half-mask respirator

reused since parts are available for

erly selected and used haif-

sale level. Cartridges and fiters have
labels that provide important
information on the specific hazard and
lon they are designed to
protect  against.  Reading  and
understanding all instructions  befo
se is very critical. Alr purifying
t be used in

eres.

contains a specific
sorbent to absorb gases and vapors
whereas a fiter Is made of fibrous
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TABLE 1: SOME GENERALEFFEGTSIORCHEMICAL HAZARDS

FEATURE

Naher APF s @ected 10 proide
greater in exposure (more

materl (ome are decrosatialy

ed) to capture particulates (dust,
it and s The ambiom ai 15
purfied as it passes through the
cartridges and fiter It is important to
use a cartridge and a fiter specific to
the hazard and they must be changed
regularly.

Full-face Respirators
These respirators can be fitted with
canges ot fters o paricdites,
gases or vapors from the air. A full-
face respirator s similar to a half-mask
respirator, but with the added benefit
of offering a lens to protect the eyes
and face.

A filface respirator can recuce the
‘concentration of a specifc gas, vapor or
partculate hazard 10 an acceptabe level
i the air that one actually breathe. It is
very imporant to be sure of using the
comect cartridge or fiter. Ful-face
cartidgeftiter respiators only purty the
ot be used in oxygen

defiient atmosph
Afull-face respirator with cartridges
o rs works st o th o g
half-mask. specific

foce mask s proect te eyes and
Pacarioue spiaras and
nymg et e work

Supplied-Air Respirators
repiaiorsuss iter an

connected source o
breathable quality air, o a self-

contained respirator where the clean air
is canied in cyinders. Besides providing
protection against respiratory hazards,
supplied air systems can also provide
head, o and face protection,
depending on the specific system used;
{or mtance, uace cuat ke and

concentrations of contamination — dust,
ist, metal fumes, gases and vapors.

‘Ailine respirator works by supplying
clean air from an uncontaminated
tank or

pressure demand, l.e. air only flows
when a person inhales, or continuous
flow. It may be necessary to control the
temperatur of the air by the uso of
special heat exchange units.

Self-contained respirators supply
clean air from a cylinder caried by the
user. The air flows through a regulator
o the facepiece. Most cylinders can
supply sufficient air for approximately
40 minutes but the length of fime of
supply will depend on the user size
and the work rate. An alarm wil
Sound to warn the user when the air
supply is low.

Assigned Protection Factors
@

protection factors (APFS) are
cotmaes ot 2 resprators iy 16
reduce the wearer's inhalation exposure
to.an aircontaminant. A resprator witha

Hazards. ‘Some Health Effects pm\aamm ‘o i over
Dusts. ‘Occupational asthma, lung cancer and bronchitis F. OSHA expresses APFs as '"U“‘P‘Sﬁ
Mists iritation and corrosion of respiratory tract o the subtance St standants, I
Fumes Metal fume fever and central nervous system dysfunction other words, for a respirator allowed to
Gases Irritation, pulmonary edema and damage o major organs be used up 10 10 times, the PEL has an
Vapours ‘Gentral nervous system depression, lack of coordination, APF of 10.
liver cancer, kidney damage and infertiity A half-mask respirator. Designed to
i help provide comfortable, reliable

worker protection against certain non-

oil based particles. Its lightweight
construction promotes greater worker
acceptance comfort  and
increased wear time.

A full-face respirator. These low
maintenance half facepieces are
designed for comfort, convenience
and economy. Used against a variety
of gases, vapours and particulate
hazards  according to  DOSH
approval

TRAIN WORKERS IN
PROPER RESPIRATOR USE
AND CARE

Workers must be trained in the use of

capabities and the limitations of the
respirators.

A respirator can give the expected
protection only when it is properly fited
on the face. The manufacturer’s

o e e significantly by
facial hair, missing dentures,

other facia imeguiarites. Aiays b

e 1t of 8 repitor teied boters
wearing it for the first time and check it
b use,

Qu e Fit Testing (QLFT)
For QLFT, a determination of adequate

fume, isoar
et o B o
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« Special ventiation eg. extraction
units (engineering control)
Written safety procedures
Regular identfication and
measurement of hazards.
Regular medical assessment of
employess

Correct respirator selection
Training of employees.

Correct ftting of respirators
“The right respirator for the work

Half-mask respirator Ful-face respirator
 Maintenance and care of the
respirato
« Regular program evaluation Il
Fit Check

In contrast to fittesting, a fit check is a quick determination of respirator ft by the

esrreach i et s donned o ssure 1t 3 prope fce o respistr
seal has been achieved. There are positive and negative fit checks and a

Should follow the instruction given by the manufacturer.

Use and Maintenance
Before entering a contaminated area, the user should inspect the respirator o
‘ensure that it wil function properly. Inspection for torn rubber, dents, cracks or
broken parts shall be made. The respirator must be replaced immediately f it
damaged. Filter elements should be replaced

immediately if they become difficult to breathe through

or an odor or taste is detecte.
Resprators that ars rouinely used shoud be | We are & wel-esabished company and the esdr

cleaned after each use. An established program to drainage systems and customized rotational moulding

clean and inspet respirators wil Smpify this taskc .

loning i erectng sl i itae 1| o coniues ro s e ot opporntes

efeciively loan the respirator and provide protection | for cymam indwicuals i 16 tohoming Posive

agal e may be
immersed in the solution, rinsed in clean, warm water W

used with a disinfectant to wipe the respirator,

s for maintenance-free respirators, when it s uses Main Responsibitties:

s for mant ree resprators, when ¢ used The Incumbent wil b responsil fo hand the saes and
to1ts capacty, it may be simply discarded properly n ts eritng o Gecvatheveel Shomacrng produn
entiraty since t is “maintenance-res”. The respirator
should be

witha e o v s, Requirementt
replaced with a new one f breathing becomes  Gegren i Eﬂcme-ermg o its equivalent
diffult it s damaged or a taste or odor is detacted. 2 Viomam e experience i the ndustry
L Pastase paseion and et 1o acove sl trgets
CONGLUSION + Possess_ exceloi. inerpersonal commuricaton and
‘e d-step method mentioned above is a guide to negotaton skils
implementing a respiratory protection program at A competiu emuneatonpackags i atrciv borais and

e oot oo ooy

In summary, the loHow\ng eloments shall be
considered in the implemen-tation and improvement
of a respiratory protection program:
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“TABLE 2. ANSI ASSIGNED-PROTECTION FACTORS.

Respiratory inlet covering

Type of respirator Half mask! Full facepiece

i puritying 0 100

Atmosphere supplying

SCBA (demand)2 10 100
Airine (demand) 10 100
Respiratory inlet covering
Halt Ful Helmet/ Loose-fitting
Type of respirator mask face Hood facepiece
Powered ar purifying 50 10003, 10003 25
Atmosphere Supplying
Arine.
Pressure demand 50 1000 - -
Continuous flow, 50 1000 1000 25
Seff-contained
breathing apparatus.
Pressure demand - —4 —
open/closed circuit

1) Includes 1/4 mask, disposable half masks, and half masks with elastomeric facepieces.

2 shall ot be e such as fire fighting.

) Protection Factors listed are for fiters and ) With dust fltrs,
sssigned protection factor of 100 is 1o be used due to the limitations of the filer

4) Although positive-pressure respirators are currently regarded as providing the highest level of respiratory
protection, a limited number of recent simulated workplace studies concluded that all users may ot achiove
protection factors of 10 000. Based on this fmited data, a definitive assigned protection factor could not be listed
for positive-pressure SCBAs. For emergency planning purposes where hazardous concentrations can be
estimated, an assigned protection factor of no higher than 10 000 shouid be used.

NOTE - Assigned protection factors are not applicable for escape respirators. For combination respiralors, e.g.,
aifine respirators equipped with an air-purifying fiter, the mode of operation in use wil dictate the assigned
protection factor to be applied.

Source: ANSI Z85.2-1992
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