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Respiratory Protection
for Coating Environments
Walk the decision tree from hazard, through exposure level, to the right

respirator class.
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BY THE END OF THIS MODULE

You'll be able to -

Distinguish air-purifying respirators (APR) from atmosphere-supplying respirators (ASR), and recognize the hard limits where APR

cannot be used safely.

Read the federal cartridge color-code system and select the appropriate cartridge / filter class for the contaminants present.

Apply schedule-based change-out logic; recognize end-of-service-life indicators and the breakthrough curve.

Identify the trigger conditions where supplied-air becomes the standard rather than an option.

Describe fit-test requirements, qualitative and quantitative agents, and the program elements that wrap the equipment.
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THE MANHOLE

Two respirators on the workbench. One is the right
answer.
Tank-interior coating, two-component aliphatic urethane, isocyanate-cured. Half-face cartridge respirator on

the bench. Full-face supplied-air rig staged on the gravel pad. Both are clean. Both have valid fit-test

records. The crew can wear either one.

The decision is not a coin toss. One of those respirators is the right answer. The other one will let a worker breathe just enough

isocyanate vapor over an eight-hour shift to start a sensitization process whose cost the worker carries the rest of their working

life.
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WHY THIS IS THE MOST CONSEQUENTIAL PPE DECISION ON A COATING SITE

What gets breathed cannot be unbreathed

Solvent vapors and isocyanate vapors are not visible. The exposure happens without sensory warning at concentrations far below

what causes harm.

Isocyanate sensitization, once established, is irreversible. A sensitized worker reacts severely to exposures that don't bother

anyone else.

Cartridge breakthrough curves are not always predictable for novel chemistries. The respirator that worked yesterday may not

work today.

Cost and setup time of supplied-air gear are real but small compared to a worker's career-ending occupational asthma diagnosis.

The decision has a published, defensible answer every time. The question this module walks is how to know which one it

is.
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THE FRAME

Cleaning the air versus replacing it

The fork between an air-purifying respirator and an atmosphere-supplying one is the first decision. Everything after

— class, configuration, program — flows from it.

01
IDENTIFY

What you're breathing

Contaminant type and exposure level
decide the family. Section 8 of the SDS is
usually where the call starts.

02
SELECT

The right class

Once the family is set, APF rating and
cartridge color code narrow it to the
specific unit on the shelf.

03
VERIFY

Fit and program

Equipment without a fit test and a program
around it is paper PPE. Medical clearance,
records, change-out — all of it.
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ROADMAP

Five sections, in this order

01

The two families
APR vs. ASR. The fork at the

top.

02

Cartridges + filters
Color codes. Breakthrough.

Change-out.

03

Supplied-air
Trigger conditions. Where it's

the standard.

04

Fit testing
The fact-check on the seal.

05

The program
What wraps the equipment.
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S ECTION 1 · THE TWO FAMILIES

Air-purifying vs. atmosphere-supplying.
The fork at the top of the tree.
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CLEANS THE SURROUNDING ATMOSPHERE BEFORE THE LUNGS SEE IT

The cartridge / filter family

How it works

The worker breathes ambient air; the respirator removes the

contaminant on the way in via a cartridge (chemical sorption —

activated carbon binding vapor molecules) and / or a filter

(mechanical trapping of particulates).

Common forms on a coating site: half-face elastomeric, full-face

elastomeric, powered air-purifying respirator (PAPR).

The defining feature

The respirator depends on the surrounding atmosphere being

breathable in the first place. It cleans bad air. It does not replace

missing air.

If oxygen is missing, the cartridge does nothing. If concentrations are

too high, breakthrough is too fast. If the contaminant is unknown, the

cartridge can't be selected.
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REPLACES THE ATMOSPHERE WITH CLEAN AIR FROM OUTSIDE

The supplied-air family

How it works

Clean air is delivered to the worker from a clean external source —

either by hose from a compressor or cylinder manifold (supplied-air

respirator, SAR or "airline") or from a back-mounted cylinder (self-

contained breathing apparatus, SCBA).

The worker's mask is held under positive pressure; any leak in the

seal pushes air out, not contaminant in.

The defining feature

The respirator does not care what's in the surrounding atmosphere

because the worker is not breathing it.

Toxic concentrations, oxygen-deficient atmospheres, IDLH conditions

— the supplied-air system handles them all.

The fork between APR and ASR is the first and most important decision in respiratory selection.
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S ECTION 2 · CARTRIDGES + FILTERS

What stops what. How they fail. When
you change them.
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STANDARDIZED ACROSS EVERY CERTIFIED MANUFACTURER

Color tells you what the cartridge stops

Color Class Protects against

BLACK Organic vapor Toluene, xylene, MEK, mineral spirits, glycol ethers — most solvent-borne coating chemistries

MAGENTA P100 particulate (HEPA) Lead-removal dust, abrasive-blast dust, chromate-bearing primer dust

WHITE Acid gas Chlorine, hydrogen chloride, sulfur dioxide, hydrogen sulfide

YELLOW Organic vapor + acid gas Combination cartridge for mixed-contaminant atmospheres

GREEN / OLIVE Ammonia / multi-gas Specific situations only; multi-gas is common as a "tank work" cartridge

ORANGE P95 / P99 particulate Lower-efficiency particulate filter for less-severe particulate hazards
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OIL-RESISTANCE CLASSIFICATION ON TOP OF THE COLOR CODE

Three classes, three usage rules

N-SERIES

Not oil-resistant

Cannot be used in atmospheres containing
oil mist. Common in non-oil environments.

R-SERIES

Oil-resistant

Up to 8 hours of cumulative use in oil-
bearing atmospheres.

P-SERIES

Oil-proof

Used for the manufacturer's stated service
life regardless of oil exposure. The P100
magenta filter is the HEPA standard for
lead-removal work.

Coating environments that include oil-based product or mineral-oil-bearing materials default to P-series filters. The 95 /

99 / 100 number is the efficiency tier — P100 captures 99.97% of particulates.
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HOW CARTRIDGES FAIL

Cartridge capacity is finite. Saturation is invisible.

Activated carbon binds vapor molecules until the binding sites are saturated, at which point the cartridge stops absorbing and

lets the vapor through unchanged. The transition is not instantaneous - it's a curve, with breakthrough rising slowly at first and

then accelerating once saturation approaches.

The dangerous part: breakthrough can begin without sensory warning. Many solvents have odor thresholds below the

level at which they cause harm. By the time a worker smells solvent through a cartridge, exposure has already begun.

Two protections layer over this. End-of-service-life indicators (ESLI) are colorimetric chemical indicators built into some

modern cartridges that change color visibly when capacity approaches exhaustion. Where available, federal rules permit

cartridge change-out based on the indicator. Where not available, the contractor establishes a written change-out schedule.
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THE COMPLIANT ALTERNATIVE WHEN ESLIS AREN'T AVAILABLE

Documented schedule, not "smell it and change it"

Where end-of-service-life indicators are not available for the contaminant, the contractor establishes a written change-out

schedule based on:

Atmosphere

Contaminant type and expected airborne
concentration

Worker

Breathing rate (work intensity), exposure
duration per shift

Conditions

Temperature and humidity (both shorten
cartridge life as they rise)

The schedule is documented in the program. The worker changes cartridges on the schedule
whether or not breakthrough has been smelled. Smell-based change-out is not compliant.
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THREE CONFIGURATIONS WITHIN THE AIR-PURIFYING FAMILY

Half-face. Full-face. PAPR.

Half-face elastomeric APF 10 Lightweight, lower cost, comfortable for short-duration work. Separate eye protection.

Full-face elastomeric APF 50
Higher seal area, integrated eye protection. Default for solvent-borne brush / roll in
moderate ventilation.

Powered air-purifying (PAPR)APF 25 - 1,000
Battery-powered fan, positive-pressure hood / facepiece. Loose-fitting hoods are beard-
friendly.

APF = assigned protection factor. APF 10 means the air inside the mask is up to 10 times cleaner than outside, when fitted correctly.
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S ECTION 3 · SUPPLIED-AIR

When the cartridge isn't
enough.
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BOTH BYPASS THE CARTRIDGE PROBLEM ENTIRELY

Supplied-air respirator (SAR) and SCBA

Supplied-air respirator (SAR)

Air delivered through a hose from an external source — oil-free

compressor or cylinder manifold parked upwind. Hose connects to a

regulator at the worker's belt, then to half-face, full-face, hood, or

loose-fitting helmet.

Standard for spray application and tank-interior coating because the

airline allows movement within a defined radius of the supply point.

Self-contained breathing apparatus (SCBA)

Air supply on the worker's back as a high-pressure cylinder. 30 to 60

minutes of working duty depending on capacity and breathing rate.

Reserved for unknown-atmosphere entry, IDLH conditions, or short-

duration emergency tasks. Cylinder duration makes it a short-task

tool, not a full-shift respirator.
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BOTH KEEP THE MASK UNDER POSITIVE PRESSURE

The regulator mode that matters

Continuous-flow

Steady stream of clean air pushed into the mask whether the worker

is inhaling or not. Mask is always under positive pressure.

Common in hood / loose-fitting configurations where seal-pressure is

less critical.

Pressure-demand

Air delivered on inhalation; positive mask pressure maintained

between breaths.

Standard for tight-fitting masks. Higher APF achievable than

continuous-flow with same mask configuration.

Both modes share the critical feature: any leak in the seal pushes air outward, not contaminant inward. The

negative-pressure alternative — where the worker pulls air through the regulator — is not used in atmosphere-supplying

configurations on coating sites.
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THE TRIGGER CONDITIONS

Six conditions where the answer is supplied-air. No
exceptions.

IDLH atmospheres - any atmosphere where the contaminant concentration would cause death, immediate or delayed

permanent injury, or impair escape ability.

Oxygen-deficient atmospheres - below 19.5% oxygen by volume. Cartridges do not generate oxygen.

Spray application of isocyanate-bearing coatings - 2K urethanes, certain polyaspartics. Federal recommendation is

supplied-air at any detectable level for spray application.

Lead-removal work above the federal action level - HEPA APR is the floor; supplied-air at higher exposures, in enclosed

containment, and during abrasive removal of legacy lead-bearing coatings.

In-tank or confined-space coating application - high vapor concentration plus restricted ventilation plus consequences of

failure inside an enclosed space all push the answer to supplied-air.

Unknown atmospheres - where contaminant identity or concentration cannot be confirmed. Supplied-air is the only defensible

answer.

• 

• 

• 

• 

• 
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WHY THE TRIGGER CONDITIONS ARE NON-NEGOTIABLE

The work plan flexes around the respirator

Supplied-air systems cost more, take longer to set up, and limit worker mobility. None of those are exceptions when the

trigger conditions apply.

The cost of a sensitization injury - irreversible occupational asthma, career-ending breathing condition, ongoing medical

surveillance for the rest of the worker's life - dwarfs the equipment and setup cost of supplied-air gear by orders of

magnitude.

A work plan that can't accommodate supplied-air for spray-applied isocyanate work is a work plan that needs to be rewritten -

not a justification to push back to APR.
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ATMOSPHERE-SUPPLYING ASSIGNED PROTECTION FACTORS

The protection-factor range for ASR configurations

Continuous-flow SAR (loose-fitting)APF 25 Loose-fitting hood; comfort + tight-fit accommodation; lower APF

Continuous-flow SAR (tight-fitting)APF 50 Half-face or full-face mask in continuous-flow mode

Pressure-demand SAR (tight-fitting)APF 1,000 - 10,000 Standard for spray application + tank work

Pressure-demand SCBA APF 10,000 IDLH entry, unknown atmosphere, emergency response
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S ECTION 4 · FIT TESTING

The fact-check on the
seal.
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SIX TRIGGER CONDITIONS

Faces change. The fit test confirms today's seal.

Before initial assignment to any tight-fitting respirator.

Annually thereafter, regardless of whether circumstances have changed.

Whenever the respirator make, model, or size changes.

After significant weight change - the published threshold is approximately 20 pounds.

After major dental work, facial surgery, or facial injury that may alter the seal area.

After any change in facial hair that crosses the seal area, including stubble exceeding clean-shaven length on a worker who

tested clean-shaven.

• 

• 

• 

• 

• 
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SENSORY-DETECTION-BASED, FOUR STANDARD AGENTS

Four agents accepted under federal protocol

SMELL

Isoamyl acetate

"Banana oil." Detected by smell. Used only
with organic-vapor cartridges (the test
agent itself is an organic vapor).

TASTE

Saccharin

Detected by sweet taste. Works with any
cartridge or filter that stops the saccharin
particle.

TASTE

Bitrex

Denatonium benzoate. Extreme bitter taste.
Often preferred for screening (bitter is
harder to confuse with ambient flavors than
sweet).

Irritant smoke (stannic chloride). Detected by reflexive cough or eye watering. Used as an immediate seal-leak test on

full-face respirators only - the agent is irritating and is not appropriate for half-face configurations.

Qualitative tests confirm a fit factor of about 100 - adequate for half-face APF 10 and acceptable for full-face APF 50 or below.
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INSTRUMENTAL MEASUREMENT OF SEAL LEAKAGE

Condensation nuclei counter (CNC)

A CNC draws air samples from inside and outside the mask in alternation, calculates the ratio, and reports a numerical fit factor.

Fit factor thresholds

Half-face APR: pass at fit factor 100

Full-face APR: pass at fit factor 500

Full-face PAPR + supplied-air: 10,000+ achievable

When required

Quantitative testing is required where the assigned protection factor

exceeds what qualitative testing can verify - typically full-face APR at

APF 50 with high reliance, full-face PAPR, supplied-air masks.

The fit-test record matters as much as the test itself. Document worker name, test type, date, respirator make /

model / size, and result. The record stays in the worker's file as audit evidence.

• 

• 

• 
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NON-NEGOTIABLE FOR TIGHT-FITTING RESPIRATORS

Facial hair at the seal area disqualifies the device

The federal rule is unambiguous: facial hair that crosses the seal area disqualifies a tight-fitting respirator. A worker with a beard

cannot achieve a verifiable seal regardless of grooming.

The accommodation is a loose-fitting PAPR hood or supplied-air loose-fitting helmet - both deliver positive pressure to a

hood that does not depend on a face seal. Workers who can't pass a tight-fitting fit test for any reason (facial hair,

anatomical fit issues, medical contraindication) are routinely accommodated this way.

The clean-shaven check happens at the fit test. A worker who shaves Tuesday morning may pass; a worker with two days of stubble may not. Stubble

crossing the seal is treated as facial hair.
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S ECTION 5 · THE PROGRAM

Medical clearance. Training. Records.
The equipment doesn't stand alone.
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WHAT WRAPS THE EQUIPMENT

The program elements that make the respirator work

Medical clearance. Cardiopulmonary load assessment by a licensed health-care professional before initial assignment and at

intervals thereafter. Workers with significant cardiac, pulmonary, or psychological conditions may not be safely able to wear

certain respirator configurations.

Training. Initial training before live work plus annual refresher. Covers hazards, device limitations, donning / doffing, seal

checking, breakthrough recognition, cleaning and storage.

Maintenance, cleaning, and storage. Soap-and-water wash after every use. Schedule-based cartridge change-out. Damaged

facepieces, deformed exhalation valves, degraded straps come out of service immediately.

Recordkeeping. Medical clearance, fit-test results, training documentation, and the program itself. Missing records are treated

as missing protection - even when the underlying clearance, fit test, or training actually happened.

• 

• 

• 
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S ECTION 6 · THE SELECTION SEQUENCE

Seven steps from contaminant to crew
briefing.
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END-TO-END SELECTION SEQUENCE

Walked the same way every time

Step 1

Identify the contaminant
From SDS Section 3 (composition) and Section 8 (PPE recs).

Step 2

Identify the family
Vapor, particulate, gas, combination. Drives cartridge / filter class.

Step 3

Estimate exposure level
Method, geometry, ventilation, duration. Sample where possible.

Step 4

Compare to decision points
IDLH? Oxygen-deficient? Action level? PEL?

Step 5

Apply trigger conditions
Isocyanate spray? Lead removal? In-tank? Unknown? STOP HERE if any applies.

Step 6

Select APF-appropriate class
Match calculated exposure to protection factor with margin.

Step 7

Confirm program currency
Fit-test, medical clearance, change-out scheduling, work-plan documentation.

Result

A defensible, documented selection
Brief the crew. Hold the line on implementation.
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BOOKEND

The right answer for the in-tank 2K urethane.

Two trigger conditions converge. Spray-applied isocyanate: supplied-air at any detectable level. In-tank coating: enclosed

geometry pushes the answer to supplied-air. Either trigger alone is sufficient; both together leave no defensible alternative. The

full-face supplied-air respirator with the 100-foot airline is the right answer.

Two families. APR cleans bad air. ASR replaces it. The fork is the first decision.

Cartridge color codes. Black (organic vapor), magenta (P100), white (acid gas), yellow (combination).

Schedule-based change-out. Documented program, not "smell it and change it."

Trigger conditions. IDLH, oxygen-deficient, isocyanate spray, lead-removal above action level, in-tank, unknown - supplied-air is the
standard.

Fit testing. Annual + trigger events. Clean-shaven at the seal is non-negotiable for tight-fit.

The program. Medical, training, fit-test records, maintenance, recordkeeping. Equipment doesn't stand alone.

• 

• 

• 

• 

• 

• 

CT-004 - Respiratory Protection for Coating Environments training.rcswv.com



RCS CT-004 · REFERENCES + UP NEXT 32 / 32

FURTHER READING + THE NEXT MODULE

Sources used + where this goes

Munger, Corrosion Prevention by Protective Coatings — coating-
specific safety, solvent toxicity, respiratory hazards

AMPP / NACE Coating Inspector Training Materials

29 CFR 1910.134 - Respiratory Protection (general industry)

29 CFR 1926.103 - Respiratory Protection (construction)

29 CFR 1910.1025 - Lead (general industry)

29 CFR 1926.62 - Lead in Construction

29 CFR 1910.1026 - Hexavalent Chromium

29 CFR 1926.1153 - Respirable Crystalline Silica

42 CFR Part 84 - Approval of Respiratory Protective Devices
(NIOSH)

ANSI Z88.2 / Z88.6 / Z88.10 - Respiratory Protection

NIOSH Pocket Guide to Chemical Hazards

ACGIH Threshold Limit Values

UP NEXT - THE NEXT MODULE

Fall Protection and Scaffolding Safety in Coating Work
The rung-closer. Fall hazards in coating projects, scaffold inspection, fall-protection systems. Closes the Field Safety for Coating

Inspectors set; points at the certificate.
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