
Guide for selection
and use of filtering
devices

Dräger applies a quality assurance
system in development, production,
plant engineering, and service
which meets the requirements of
DIN/ISO 9001/EN 46001.

1,2,4-Trimethylbenzene – – A P
1,3,5-Trimethylbenzene – – A P
3,5,5-Trimethylcyclohex-2-enone 5 28 A P
2,4,4-Trimethyl-1-pentene – – A P
2,4,7-Trinitrofluorenone – – A NO P3
Trinitro methane – – A P
2,4,6-Trinitrotoluene 0.01 0.1 A NO P3
Turpentine 100 560 A P

U
n-Undecan – – A P

V
Vinyl acetate 10 35 A P
Vinyl chloride 2 5 AX P3
Vinylidene chloride 2 8 AX P3
N-Vinyl-2-pyrrolidon 0.1 0.5 A P

W
Warfarin (ISO) – 0.5 A-P3
White Spirit – – A P
Wood dust, (soft wood) – 2 P2
Wood oil – – P2

X
Xylene, all isomers 100 440 A P
Xylenol, all isomers – – A-P3
Xylidine, all isomers 5 25 A-P3

Y
Yttrium – 5 P

Z
Zinc chromate – – P3
Zinc oxide, fume – 0.05 P
Zinc sulfate – – P
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N,N-Dimethylacetamide 10 35 A P
Dimethylamine 2 4 K2 P
1-(Dimethylamino)-2-propanol – – A P
N,N-Dimethylaniline 5 25 A P3
3,3'-Dimethylbenzene – – A P3
α,α-Dimethylbenzyl – – B-P
hydroperoxide
N,N-Dimethylbenzylamine – – A P
2,2-Dimethylbutan 200 700 AX P
2,3-Dimethylbutan 200 700 AX P
1,3-Dimethylbutyl acetate 50 300 A P
Dimethylcarbamyl chloride – – B P3
N,N-Dimethylcyclohexylamine – – A P
3,3'-Dimethyl-4,4'- – 0.1 A P2
diaminodiphenylmethane
N,N-Dimethylethanolamine – – A P
N,N-Dimethylethylamine 25 75 K2 P
Dimethylformamide 10 30 A P
2,6-Dimethylheptan-4-one 50 290 A P
1,1-Dimethylhydrazine – – K2 P3
1,2-Dimethylhydrazine – – K2 P3
Dimethylisopropylamine – – B P
2,2-Dimethylpropan 1,000 2,950 AX P
Dimethylsulfamoyl chloride – 0.1 A P3
1,3-Dinitrobenzene – – A NO P3
1,2-Dinitrobenzene – – A NO P3
1,4-Dinitrobenzene – – A NO P3
1,5-Dinitronaphthalene – – A NO P3
2,6-Dinitronaphthalene – – A NO P3
2,3-Dinitrotoluene – – A NO P3
2,4-Dinitrotoluene – – A NO P3
2,6-Dinitrotoluene 0.007 0.05 A NO P3
3,4-Dinitrotoluene – – A NO P3
2,5-Dinitrotoluene – – A NO P
3,5-Dinitrotoluene – – A NO P
1,4-Dioxane, tech. grade 50 180 A P3
1,3-Dioxolan – – A P
Dipentene – – A P
Dipentylamin – – A P
Diphenyl ether 1 7 A-P
Diphenyl ether 1 7 A-P2
Diphenylmethan-4,4' 0.005 0.05 B P
-diisocyanate (MDI)
Diphosphorus pentasulfide – 1 P
Dipropyl ether – – A P
Dipropylamine – – A P
Disulfiram – 2 B P
Disulfur decafluoride 0.025 0.25 B2 P
Disulfur dichloride 1 6 B P
Divanadium pentaoxide, – 0.05 P3
fume and respirable dust
Divinyl ether – – AX P3
1,2-Divinylbenzene – – A P
1,3-Divinylbenzene – – A P
n-Dodecan – – A P
Dodecyl benzene – – A P

E
Emery – 6 P
Endrin (ISO) – 0.1 A P
Enfluorane 20 150 AX P3
EPN – 0.5 A P
1,2-Epoxybutane – – AX P3
1,2-Epoxy-4-epoxyethyl – – A P3
-cyclohexane
1,2-Epoxypropane 2.5 6 AX P3
2,3-Epoxypropyl isopropyl ether – – A P
Ethane-1,2-diol 10 10 A P
Ethanethiol 0.5 1 AX P3
Ethanol 1,000 1,900 A P
2-Ethoxyethanol 5 19 A P
2-Ethoxyethyl acetate 5 27 A P
1-Ethoxypropan – – AX P
Ethyl acetate 400 1,400 A P
Ethyl acrylate 5 20 A P
Ethyl formate 100 300 AX P3
Ethylamine 10 18 K2 P
Ethylbenzene 100 440 A P

Ethylenediamine 10 25 A P
Ethylene glycol dinitrate 0.05 0.3 B P
Ethylene oxide 1 2 AX P3
2-Ethyl-1-hexanol – – A P
2-Ethylhexylamine – – A P
5-Ethylidene-2-norbornene – – A P
Ethylmethylether – – AX P
Ethylvinylether – – AX P

F
Fenthion – 0.2 A-P3
Ferbam (ISO) – 15 A P
Ferrous oxides – 6 P
Ferrous sulfate – – P
Ferrovanadium (dust) – 1 P
Fluorbenzene – – A
Fluorine 0.1 0.4 B P3
Formaldehyde 0.5 0.6 B P3
Formamide – – A P
Formic acid 5 9 E P
2-Furaldehyde 5 20 A P3
Fur furane – – AX P
Furfuryl alcohol 10 40 A P

G
Glucose – – P
Glutaraldehyde 0.1 0.4 A P
Glycerine, mist – – A P
Glycerol trinitrate 0.05 0.5 A P3
Glycidol 50 150 A P3
Glyoxal – – AX P
Graphite, respirable dust – – P2
Graphite, total inhalable dust – 6 P

H
Hafnium – 0.5 P
Heptachlor (ISO) – 0.5 A-P3
n-Heptane 500 2,000 A P
4-Heptanone – – A P
Heptan-2-one – – A P
Hexachlorobenzene – – A P
Hexachloroethane 1 10 A-P
Hexamethylenediamin – – A-P
1,6-Hexamethylene diisocyanate 0.01 0.07 A B P3
Hexamethylene tetramin – – B P2
Hexamethylphosphoric – – A P3
triamide
n-Hexane 50 180 A P
n-Hexanol – – A P
3-Hexanone – – A P
Hexan-2-one 5 21 A P3
1-Hexen – – AX P
Hexylamin – – A P
Hexylenglykol – – A P
Hydrazine 0.1 0.1 K2 P3
Hydrazoic acid 0.1 0.18 B2 P
Hydrogen bromide 5 17 E P
Hydrogen chloride 5 7 E P
Hydrogen cyanide 10 11 B P3
Hydrogen fluoride 3 2 E P3
Hydrogen peroxide 1 1.4 NO-P3
Hydrogen selenide 0.05 0.2 B P3
Hydrogen sulphide 10 15 B P3
Hydrogen sulphide in water – – B P3
Hydroquinone – 2 A-P2
Hydroxylamine – – B P
4-Hydroxy-4-methyl 50 240 A P
-pentan-2-one

I
Infusorial earth – 4 P
Iodine 0.1 1 B-P
Iodomethane 0.3 2 AX P3
Isobutyl acetate 200 950 A P
Isobutylamine 5 15 A P
Isobutyraldehyde – – AX P3
Isoflurane 50 380 AX P3

Isophoron diisocyanate 0.01 0.09 B P3
Isopropyl acetate 200 840 A P
Isopropyl nitrate – – A NO-P3
Isopropyl oil – – A P3
Isopropylchloride – – AX P

K
Kerosene – – A P

L
Lactic acid – – P
Lead – 0.1 P
Lead acetate trihydrate – 0.1 P
Lead arsenate – 0.1 P2
Lead chromate(VI) – 0.05 P2
Lead nitrate – 0.1 NO P
Lindane – 0.5 A-P3
Linseed oil – – P2
Lithium hydride – 0.025 P3

M
Magnesiumchloride solution – – P
Magnesiumhydroxide solution – – P
Magnesiumoxide, – 6 P
fume and dust (as Mg)
Magnesiumsulfate – – P
Malathion (ISO) – 15 A P
Maleic acid – – A-P
Maleic anhydride 0.1 0.4 A-P
Manganese, fume (as Mn) – 0.5 P
Manganese tetraoxide – 0.5 P
Mercaptoacetic acid – – B P3
2-Mercaptoethanol – – B P2
Mercuric chloride (solution) – – P3
Mercury 0.01 0.1 Hg P3
Methacrylic acid – – A P
Methacrylonitrile – – A P3
Methanethiol 0.5 1 B2 P
Methanol 200 260 AX P3
Methoxychlor (ISO) – 15 A P
2-Methoxyethanol 5 15 A P
2-Methoxyethyl acetate 5 25 A P
1-Methoxypropan-2-ol 100 375 A P
2-Methoxy-1-propanol 20 75 A P
1-Methoxypropylacetate 50 275 A P
2-Methoxypropylacetate 20 110 A P
Methyl acetate 200 610 AX P3
Methyl acrylate 5 18 A P
Methyl 2-cyanoacrylate 2 8 B P
Methyl formate 100 250 AX P3
Methyl hydrazine – – B P3
Methyl isocyanate 0.01 0.024 B P3
Methyl mercury – 0.01 Hg P3
Methyl methacrylate 50 210 A P
Methyl propionate – – A P
Methyl tert-butyl ether – – AX P3
Methylamine 10 12 K2 P
N-Methylaniline 0.5 2 A P3
2-Methylbutane 1,000 2,950 AX P
2-Methyl-1-butanol – – A P
3-Methylbutan-1-ol 100 360 A P
Methylcyclohexane 500 2,000 A P
Methylcyclohexanol 50 235 A P
2-Methylcyclohexanone 50 230 A P
N-Methyldiethylamine – – A P
3-Methylpentan 200 700 AX P
4-Methylpentan-2-ol 25 100 A P
4-Methylpentan-2-one 100 400 A P
4-Methylpent-3-en-2-one 25 100 A P
2-Methylpropan-1-ol 100 300 A P
2-Methylpropan-2-ol 100 300 A-P
2-Methyl-2-propanethiol – – AX
1-Methyl-2-pyrrolidone 20 80 A P
Methylstyrenes, all isomers 100 480 A P
Methyl vinyl ketone – – A P
Mevinphos (ISO) 0.01 0.1 A-P3
Michler’s Ketone – – A P2

2-Pentanone 200 700 A P
1-Pentene – – AX P
Pentyl acetate 100 525 A P
Permethrin – – A P
Petrol, unleaded – 300 A P
Petroleum – – A P
Phenol 5 19 A-P3
Phenyl acetate – – A P
p-Phenylenediamine – 0.1 A P2
Phenyl isocyanate 0.01 0.05 B P
Phenylhydrazine 5 22 A P3
N-Phenyl-2-naphthylamine – – A-P3
2-Phenylpropene 100 480 A P
Phosgene 0.1 0.4 B P3
Phosphine 0.1 0.15 B2 P3
Phosphorus pentachloride – 1 B-P
Phosphorus pentoxide – 1 P
Phosphorus trichloride 0.5 3 B P
Phthalic anhydride – 1 A-P
2-Picolin – – A P
Picric acid – 0.1 A P2
α-Pinene – – A P
Polyvinyl chloride, respirable dust – 5 P
Potassium bismuth iodide – – B-P
Potassium chloride – – P
Potassium cyanide – – B-P3
Potassium dichromate (as Cr) – 0.1 P2
Potassium hydroxide – – P
Potassiuhydroxide solution – – P
Potassiusulfate – – P
Propanal – – AX P
1,3-Propane sultone – – A-P3
Propan-1-ol – – A
Propan-2-ol 400 980 A P
2-Propanethiol – – AX P3
2-Propen-1-ol 2 5 A P3
β−Propiolactone – – A P3
Propionic acid 10 30 A P
Propoxur (ISO) – 2 B P3
n-Propyl acetate 200 840 A P
Propyl formate – – A P
n-Propylbenene – – A P
Propylene imine – – AX P3
Pyrethrins (ISO) – 5 A P
Pyridine 5 15 A P
2-Pyridylamine 0.5 2 A-P3

Q
Quartz, crystalline inhalable dust – 0.15 P
Quartz, containing dust – 4 P

R
Resorcinol 10 45 A-P
Rotenone (ISO) – 5 A P3

S
Salicylic acid – – A P
Selenium – 0.1 P3
Silica, fused, respirable dust – 0.3 P
Silicic acid – 4 P
Silicon tetrachlorid – – B-P2
Silicon carbide, respirable dust – 4 P
Silver – 0.01 P3
Silver nitrate solution – 0.01 P
Soap solution – – P
Sodium azide – 0.2 P3
Sodium benzoate – – P
Sodium chlorate – – P
Sodium chloride – – P
Sodium chromate(VI) – 0.1 P3
Sodium cyanide – 5 B-P3
Sodium fluoroacetate – 0.05 B P3
Sodium hydrogen carbonate – – P
Sodium hydroxide – 2 P
Sodium hydroxide solution – – P
Sodium hypochlorite solution – – B P
Sodium phosphate, monobasic – – P

Sodium silicate solution – – P
Sodium sulfate – – P
Sodium thiosulfate – – P
Stearic acid – – A P
Stibine 0.1 0.5 B2 P3
Strontiumchromate(VI) – – P2
Strychnine – 0.15 A P3
Styrene 20 85 A P
Sulfotep (ISO) 0.015 0.2 A P3
Sulphur dioxide 2 5 E P3
Sulphuric acid – 1 P
Sulphuryl hydroxichloride – – B-P2

T
Talc, containing no asbestos fibres – 2 P
Tannic acid – – P
Tantalum, metal – 5 P
Tar fumes – – A-P3
Tartaric acid – – P
Tellurium, metal – 0.1 P3
TEPP (ISO) 0.005 0.05 A P3
1,1,2,2-Tetrabromoethane 1 14 A P3
2,3,7,8-Tetrachlorodibenzo – – A P2
-p-dioxin
1,1,1,2-Tetrachloro-2, 1,000 8,34 0 A-P
2-difluoroethane
1,1,2,2-Tetrachloro-1, 200 1,690 A-P
2-difluoroethane
1,1,2,2-Tetrachloroethane 1 7 A P3
Tetrachloroethylene 50 345 A P3
Tetraethyl lead – 0.05 A2 P2
Tetraethyl orthosilicate 20 170 A P
Tetrahydrofuran 200 590 A P
Tetrahydrothiophene – – B P
Tetramethyl lead 0.01 0.075 A2 P2
Tetramethyl succinonitrile 0.5 3 A-P
1,2,4,5-Tetramethylbenzene – – A P
Tetramethylpentan – – A P
m-Tetramethyl xylene diisocyanate – – B P3
Tetranitromethane 1 8 A NO P3
Thionyl chloride – – B P
Thira(ISO) – 5 B P
Titanium dioxide – 6 P
Titanium tetrachloride – – B-P2
Toluene 50 190 A P
2,4-Toluylene diisocyanate 0.01 0.07 A B P3
2,6-Toluylene diisocyanate 0.01 0.07 A B P3
o-Toluidine – 0.5 A P3
p-Toluidine 0.2 1 A-P3
Tributylamine – – A P
Tributylphosphate – – A P
Tributyltin chloride 0.002 0.05 B-P3
Tributyltin fluoride 0.002 0.05 B-P3
Tributyltin benzoate 0.002 0.05 B-P3
Tributyltin linoleate 0.002 0.05 B-P
Tributyltin methacrylate 0.002 0.05 B-P3
Tributyltin naphthenate 0.002 0.05 B-P
1,2,4-Trichlorobenzene 5 38 A P
1,1,1-Trichlorobis – 1 A P
(chlorophenyl)ethane
2,3,4-Trichloro-1-butene 0.005 0.035 A P3
1,1,1-Trichloroethane 200 1,800 A P
1,1,2-Trichloroethane 10 55 A P3
Trichloroethylene 50 270 A P3
Trichloronaphthalene – 5 A-P
Trichloro nitromethane 0.1 0.7 A NO P3
1,2,3-Trichloropropane 50 300 A P
α,α,α-Trichlorotoluene 0.012 0.1 B P3
Trichlorsilan – – B-P2
Tridymite, respirable dust – – P2
Triethanolamine – – A P
Triethylamine 10 40 A P
Triethylenetetramine – – A P
Trimellitic anhydride – 0.04 A P2
Trimethyl phosphate – – A P3
Trimethylamine – – B P
2,4,5-Trimethylaniline – 1 A-P2
1,2,3-Trimethylbenzene – – A P

Monochloroacetic acid 1 4 A-P3
Monochlorodimethyl ether – – AX P3
Morpholine 20 70 A P
Motor oil, used – – A-P3

N
Naled (ISO) – 3 A P
Naphta – – A P
Naphthalene 10 50 A-P
2-Naphthylamine – – A-P
1,5-Naphthylene diisocyanate 0.01 0.09 B P2
Nickel carbonate (as Ni) – 0.5 P2
Nickel, Metal – 0.5 P2
Nickel oxide – 0.5 P2
Nickel sulfate (as Ni) – – P2
Nickel, sulfide roasting – 0.5 P2
Nickel, dichloride – 0.5 P2
Nickelsulfide – 0.5 P2
Nicotine 0.07 0.5 A P3
Nitric acid 2 5 B NO P
5-Nitroacenaphthene – – A NO P3
4-Nitroaniline – 6 A NO P3
Nitrobenzene 1 5 A NO P3
Nitroethane 100 310 A NO P
Nitrogen dioxide 3 9 NO
Nitrogen monoxide 25 30 NO
Nitromethane 100 250 A NO P
1-Nitronaphthalene – – A NO P3
2-Nitronaphthalene 0.035 0.25 A NO P
2-Nitro-1,4-phenylendiamine – – A NO P3
1-Nitropropane 25 90 A NO P3
2-Nitropropane 5 18 A NO P3
Nitropyrenes (Mono,Di,Tri,Tetra) – – A NO P3
N-Nitrosodiethanolamine – 0.001 A NO P3
N-Nitrosodiethylamine – 0.001 A NO P3
N-Nitrosodi-i-propylamine – 0.001 A NO P3
N-Nitrosodimethylamine – 0.001 A NO P3
N-Nitrosodi-n-butylamine – 0.001 A NO P3
N-Nitrosodi-n-propylamine – 0.001 A NO P3
N-Nitrosoethylphenylamine – – A NO P3
N-Nitrosomethylethylamine – 0.001 A NO P3
N-Nitrosomethylphenylamine – – A NO P3
N-Nitrosomorpholine – 0.001 A NO P3
N-Nitrosopiperidine – 0.001 A NO P3
N-Nitrosopyrrolidine – – A NO P3
2-Nitrotoluene 5 30 A NO P3
3-Nitrotoluene 5 30 A NO P3
4-Nitrotoluene 5 30 A NO P3
Nitrotoluidine – 0.5 A NO P2
Nitrous fumes – – NO
n-Nonane – – A P
n-Nonanol – – A P

O
Oak tree dust – 2 P3
n-Octane 500 2,350 A P
n-Octanol – – A P
1-Octen – – A P
Oil – – P2
Oil mist, mineral – 5 P2
Osmium tetraoxide (as Os) 0.0002 0.002 A-P3
Oxalonitrile 10 22 B P3
4,4'-Oxydianiline – – A P2
Ozone 0.1 0.2 CO

P
Paraldehyd – – A P2
Paraquat dichloride (ISO) – 0.1 A P3
Parathion (ISO) – 0.1 A P3
Pentaborane 0.005 0.01 B2-P3
Pentachloroethane 5 40 A P3
Pentachloronaphthalene – 0.5 A-P
Pentachlorophenol – 0.5 A-P3
Pentane, all isomers 1,000 2,950 AX P3
3-Pentanol – – A P
n-Pentanol – – A P
3-Pentanon – – A P S
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It is the purpose of this brochure to show
how people can be protected against health
risks ensuing from harmful substances in the
ambient atmosphere and how they can select
the appropriate filtering device.

4.2 Filter performance

Filter Filter Protection against Maximum permissible
type class concentration of toxic

substance
Gas filter Gases and vapours

Capacity:
1 Small 0.1 vol.% (1000 ppm)
2 Medium 0.5 vol.% (5000 ppm)
3 Large 1.0 vol.% (10000 ppm)

Particle Particles
Efficiency:

1 Small 4 times the O.E.L
2 Medium 12 times the O.E.L.
3 Large In conjunction with

half masks 50-times the
O.E.L., in conjunction
withfull face masks
1000 times the O.E.L.

Combined e.g. Gases, vapours and particles
1-P2 Appropriate
2-P2 combined gas Appropriate
2-P3 and particulate combined levels
3-P3 filters

5. Warnings
5.1. Do not use any filtering respirator ...
• in oxygen deficient atmosphere (see local legislation).
• in poorly ventilated areas, or in confined spaces such as tanks,

small rooms, tunnels or vessels (unless the confined space is
well ventilated and the concentration of toxic contaminants is
known to be below the upper limit recommended for the respira-
tor).

• in atmospheres where the concentrations of toxic contaminants
are unknown or are  immediate hazard to life or produce an
immediate irreversible debilitating effect on health.

• at concentrations of hazards greater than the filter class capaci-
ty, stated on the respirators label.

• if a substance has poor warning properties like odour, taste or
irritation such as Aniline, Benzene, Carbon monoxide, Ozon etc.

5.2 Immediately leave the area and than remove the respirator if ...
• breathing becomes difficult.
• dizziness or other distress occurs.
• you sense irritation, smell or taste the contaminants.
• the respirator becomes damaged.

5.3. Be sure that ...
• there are no harmful particulate substances (i.e. dusts, mists, or

fumes) present when only gas/vapour filters are fitted to the
respirator and no harmful gases/vapours are present when only
particulate filters are fitted.

• the respirator selected properly fits the wearer.

6. Filter life
The period of use of a respiratory filter depends on its size (class)
and on the conditions of use. Air consumption by the user, air hu-
midity, air temperature and the concentrations and combinations of
the toxic substances involved all influence the life time of the filter.

For this reason, a precise period of use can only be specified if all
these factors are known in advance. Gas filters generally show the
user that their capacity is exhausted by way of a perceptible odour.
Further use will certainly result in irritation of the mucous mem-
branes. For safety reasons, filters and special filters used to pro-
tect against odourless gases must replaced according to the
special guidelines according to local regulations.

Continual loading of particulate filters causes them to clog up and
the breathing resistance increases noticeably. The user can then
leave the danger area at the correct time. Depending on the mix-
ture of toxic substances, combined filters indicate that their capaci-
ty is becoming exhausted either by an odour or by increased
breathing resistance.

7. Filter recommendation

1. The selection of the respirator is dependent on the nature and
extent of the hazard, the work requirements and conditions, and
the characteristics and limitations of the respirator available.

2. The following circumstances have to be checked firstly:
• What are the contaminants?
• What are their concentrations?
• What is the applicable Occupational Exposure Level (OEL1)?
• Are the contaminants gaseous or particulate or a combination

of both?
• Do the contaminants have adequate warning properties of

smell and /or taste?
• Are the contaminants immediately dangerous to life and health

(IDLH)?
• Does the atmosphere contain enough oxygen?

(See local legislation)
• Is additional Protection Equipment required ?

3. The protection factor necessary1

The selection of the most suitable type of equipment for particu-
lar circumstances requires understanding of the hazard against
which protection is required as well as understanding of the
limits of protection of the equipment available. It is necessary to
know both the concentration and occupational exposure limits of
harmful contaminants that are likely to be encountered in air.
An OEL is the concentration of an airborne substance, averaged
over a reference period, at which, according to current know-
ledge, there is no evidence that it is likely to be injurious to em-
ployees if they are exposed by inhalation, day after day, to that
concentration.

Example 2

Question:
The maximum allowed concentration of contaminant
with full face mask and B2 filter?
Contaminant: Chlorine
OEL 0,5 ppm (MAK according to German regulations)

Full face mask gives a nominal protection factor of 2000.
Full face mask + B2 filter gives a nominal protection factor of 2000.

Answer:
2000 x 0,5 ppm = 1000 ppm = 0.1% chlorine by volume.

The same method is used for either particulate or gaseous haz-
ards. Where contaminants are present in both forms the nominal
protection factor must be established for each one separately. For
the selection of filtering devices the higher one must be applied.

It should be borne in mind that the performance predicted by the
Nominal Protection Factor can only be expected of a respiratory
protective device which is correctly worn and which has been prop-
erly maintained. When a facepiece is available in more than one size
it is important the best fit for the individual is worn. Facial hair, when
present between the face and facepiece seal will substantially in-
crease the leakage with consequential decrease in protection.

Table 1

Example 1

Concentration  =
OEL

2) Nominal Protection Factors
As an aid to the selection of respiratory protective equipment, the term „Nominal Protection
Factor’’ has been introduced into these guidelines for each type of equipment The NPF is de-
rived from the maximum permitted inward leakage (%) of the whole device stated in certain
standards or the inward leakage figures from the relevant standards for different components.

Nominal Protection Factor is defined as
 1

NPF = —— x 100%
PIL

where PIL = permitted total inward leakage (%)

Question:
How to calculate the protection factor required?
Contaminant: total inhalable dust
Concentration: the time-weighted average is 500 mg/m3

The occupational
exposure limit: 10 mg/m3

Answer: The minimum protection factor required is:

From the list (Table 1) of respiratory protective devices it shows
the type of equipment which meets the minimum requirement of
the protection factor of 50 if used correctly. This applies e.g. for a
half mask plus P3 filter.

500  = 50
10

Device Marking Nominal protection
factors 2)

Particle filtering devices
Filtering half mask FFP1 4

FFP2 12
FFP3 50

Filter with quarter mask P1 4
or half  mask P2 12

P3 50
Filter with full face mask P1 5

P2 20
P3 1000

Gas filtering devices
Filter with quarter or half mask 50
Filter with full face mask 2000

4. Selection of the filter
4.1. Filter types
Contaminants are encountered in different forms, presenting either
a particulate or gaseous hazard, and therefore different filters are
required to protect against particles, specific gases, or a combina-
tion of both. A particulate hazard may include dusts, fibres, fumes,
mists or micro-organisms. A gaseous hazard may consist of gases
or vapours. It is important that the appropriate type of filter is se-
lected for the form of contaminant to be encountered.
The following table shows the colour coding of respiratory filters
as per EN 141/143/371.

Table 2

Colour code Filter type Main field of application
AX Gases and vapours of organic com-

pounds with boiling point ≤ 65 °C
A Gases and vapours of organic com-

pounds with boiling point > 65 °C
B Inorganic gases and vapours

e.g. chlorine, hydrogen sulphide,
hydrogen cyanide

E Sulphur dioxide, hydrogen chloride
K Ammonia
CO Carbon monoxide4

Hg Mercury vapour
NO Nitrous gases

including nitrogen monoxide
Reactor Radioactive iodine4

including radioactive methyl iodide
P Particles

Example 4

A2 B2-P3

A filter with the above mentioned colour code is suitable for
• gases and vapours of organic compounds with a boiling point

greater than 65 °C covered by filter classs 2 and
• inorganic gases and vapours e.g. chlorine, hydrogen sulphide,

hydrogen cyanide up to concentrations covered by filter class 2 and
• particles up to concentrations covered by filter class 3

Example 3

Question:
What is the NPF of a Filtering half mask,
Permitted total inward leakage = 22 %
Answer: 1   1
Nominal protection factor = —————— = —— x 100 = 4,53

permitted total   22
inward leakage

filter

filter
Contaminant  O.E.L. Filter Colour

ppm mg/m3 type code

Please notice the nominclature for the filter recommendations is as follows:
A-P3 Combined filter required, e.g. Lindane
A P Gas filter or particle filter required; if the substance is also present in particulate or

gaseous matter a combined filter (A-P) is required, e.g. 1-octene.

A
Acetaldehyde 100 180 AX
Acetic acid 10 25 B E P
Acetic acid 100 525 A P
3-methylbutyl ester
Acetic anhydride 5 20 A
Acetoncyanohydrin – – A P
Acetone 500 2000 AX P3
Acetonitrile 40 70 A P3
Acrolein 0.1 0.25 AX P3
Acrylamide – 0.03 A-P3
Acrylic acid – – A P
Acrylonitrile 3 7 A
Aldrin (ISO) – 0.25 A-P3
Allyl chloride 1 3 AX
Allyl-2,3-epoxypropyl ether – – A P
Allyl propyl disulfide 2 12 B P
Aluminium – – P
Aluminium metal – 6 P
Aluminium oxide – 6 P
o-Aminoazotoluene – – P3
2-Aminobutan 5 15 AX
2-Aminoethanol 3 6 A
3-Amino-9-ethylcarbazole – – P3
2-Amino-2-methylpropane 5 15 AX
Amitrole – 0.2 P
Ammonia 50 35 K P3
Ammonium sulphamidate – 15 P
d-Amyl bromide – – A P
Aniline 2 8 A
o-Anisidine 0.1 0.5 A P3
Anthracene – – A-P2
9,10-Anthraquinone – – P
Antimony pentachloride – – B-P2
Antimony and compounds – 0.5 P
(as Sb)
Antimony trioxide – 0.3 P
ANTU – 0.3 B-P
Arsenic pentoxide – 0.1 P

Arsenic trioxide – 0.1 P
Arsenous acid – 0.1 P
Arsine 0.05 0.2 A-B2 P3
Asbestos, all forms – 250,000 fibres P3
Asphalt, petroleufumes – 5 A-P3
Atrazine (ISO) – 2 A P
Auramine – 0.08 A-P
Azinphos-methyl (ISO) – 0.2 A-P
Aziridine 0.5 0.9 K2 P3

B
Barium chloride (as BA) – 0.5 P
Beech wood dust – 2 P3
Benzaldehyde – – A
Benzene 1 3.2 A
Benzidine – – A P3
Benzo[a]pyrene – 0.002 A P
Benzylamine – – A P
Beryllium – 0.002 P
(and Compounds, as Be)
Biphenyl 0.2 1 A-P
bis(Chloromethyl) ether – – A P3
Bituminous coal tar – – A-P3
Boric acid – – B-P
Bornan-2-one 2 3 A-P
Boron trifluoride 1 3 B P3
Boron trichloride – – B-P2
Bromine 0.1 0.7 B P
Bromobenzene – – A P
2-Bromobutane – – A P
1-Bromo-2-chloroethane – – A P2
Bromochloromethane 200 1050 A P
2-Bromo-2-chloro- 5 40 AX  P3
1,1,1-trifluoroethane
Bromo ethane – – AX P3
Bromoethylene – – AX P3
Bromoform – – A P3
Bromomethane – – AX P3
Browncoal tar – – A-P2
Buta-1,3-diene 5 11 AX P3
n-Butane 1,000 2,350 AX P3
1,4-Butane sultone – – A P3
2,4-Butane sultone – – A P
Butan-1-ol 3 8 A P
Butan-2-ol 100 300 A P
Butan-2-one 200 590 A P
trans-But-2-enal 0.34 1 A P3
2-Butine – – AX P
2-Butoxyethanol 20 100 A P
Butyl acetate 200 950 A P
sec-Butyl acetate 200 950 A P
tert-Butyl acetate 200 950 A P
n-Butyl acrylate 10 55 A P
Butyl formate – – A P
tert-Butyl glycidyl ether – – A P
tert-Butyl hydroperoxide – – B P
n-Butyl mercaptan 0.5 1.5 B P
Butyl methacrylate – – A P
tert-Butyl peracetate – – B P
tert-Butyl peroxide – – B P
Butyl stearate – – A P
n-Butylamine 5 15 A P
n-Butylchloride 25 99.5 A P
iso-Butylchloride – – A P
tert-Butylchloride – – AX P
Butyl-2,3-epoxypropyl ether 25 135 A P3
p-tert-Butylphenol 0.08 0.5 A-P
4-tert-Butyltoluene 10 60 A P3

C
Cadmium – 0.015 P2
Cadmium chloride – 0.015 P2
Cadmium oxide fume – 0.015 P2
(as Cd)
Cadmium sulfate (as Cd) – 0.015 P2
Calcium arsenate – 0.1 P2
Calcium bisulfite, solution – – E-P
Calcium chromate (VI) as Cr – 0.05 P2

Calcium cyanamide – 0.5 SCBA5)

Calcium hydroxide – 5 SCBA5)

Calcium oxide – 5 SCBA5)

Calcium hypochlorite – – B-P2
Caprolactam (dust) – 51 A-P
Carbaryl (ISO) – 5 SCBA5)

Carbon disulfide 10 30 B P3
Carbon monoxide 30 33 CO
Carbon tetrachloride 10 65 A P3
Carbonylsulfide – – A B2 P
1-Chloro-2-butene – – A P
Chlordane (ISO) – 0.5 A P3
Chlordecone – – P
Chlorinated biphenyls ) 0.1 1 A P3
(42% chlorine
Chlorinated biphenyls 0.05 0.5 A P3
(54% chlorine)
Chlorinated camphene – 0.5 A-P
(60% chlorine)
Chlorinated diphenyloxid – 0.5 A-P
Chlorine 0.5 1.5 B P3
Chlorine dioxide 0.1 0.3 B P
Chlorine trifluoride 0.1 0.4 B P
3-Chloro-2-methyl-1-propene – – A P
1-Chloro-2-nitrobenzene – – A-P NO
1-Chloro-4-nitrobenzene 0.075 0.5 A-P NO
Chloroacetaldehyde – – A P3
p-Chloroaniline 0.04 0.2 A-P3
Chlorobenzene 50 230 A P
2-Chlorobuta-1,3-diene 5 18 AX P3
1-Chloro-2,3-epoxypropane 3 12 A P3
2-Chloroethanol 1 3 A P3
2-Chloroethyl ether 10 60 A P3
Chloroform 10 50 AX P3
N-Chloroformyl morpholine – – A P3
4-Chloro-2-methylaniline – – A-P
5-Chloro-2-methylaniline – – A-P
1-Chloronaphthalene – – A P
1-Chloro-1-nitropropane 20 100 A NOX P
2-Chlorotoluene – – A P
1-Chloropentane – – A P
1-Chloropropane – – AX P
2-Chloropropene – – AX P
Chromic anhydride – 0.1 P2
Chromiumcarbonyl – 0.1 CO-P3
Chromyl chloride – 0.1 B P3
Chrysene – – A P3
Citric acid – – P
Clophene – – A2 P2
Cobalt and compounds (as Co) – 0.1 P2
Cobaltacetat Tetrahydrat – 0.1 P2
Copper – 1 P
Copper fume – 0.1 P2
Copper sulfate solution – – P
Cotton dust, raw – 1.5 P
Cresols, all isomers 5 22 A-P3
Cristobalite – 0.15 P2
Cryofluorane (INN) 1,000 7,000 AX P3
Cumene 50 245 A P
Cyanogen bromide – 5 B-P3
Cyanogen chloride – – B-P3
Cyanurchlorid – – B-P
(Suspension in Water)
Cyanuric chloride – – B-P
Cyclohexane 300 1,050 A P
Cyclohexanol 50 200 A-P
Cyclohexanone 20 80 A P
Cyclohexanone peroxide – – B P2
Cyclohexene 300 1015 A P
Cyclohexylamine 10 40 A P
1,3-Cyclopentadiene 75 200 AX P3
Cyclopentanone – – A P

D
2,4-D (ISO) – 1 A P
Decaborane 0.05 0.3 B-P
n-Decane – – A P
n-Decyl alcohol – – A P

Demeton 0.01 0.1 A P3
Demeton-methyl 0.5 5 A P3
Diacetyl peroxide – – B-P3
2,4-Diaminoanisole – – A P2
3,3'-Diaminobenzidine – – A P2
3,3'-Diaminobenzidine – – A P3
tetrahydrochloride dihydrate
2,4-Diaminotoluene – 0.1 A-P3
4,4'-Diaminodiphenyl sulfide – – B P2
Diatomaceous earth, – 4 P
respirable dust
Diazinon (ISO) – 1 A P2
Diazomethane – – A-B-P3
Dibenzoyl peroxide – 5 B-P
Dibenzylamine – – A P
Dibenzylether – – A P
Diborane 0.1 0.1 B P
Diboron trioxide – 15 P
1,2-Dibromo-3-chloropropane – – A P3
Dibromodifluoromethane 100 860 AX P3
1,2-Dibromoethane 0.5 4 A P2
Dibutyl ether – – A P
Dibutyl phthalate – 5 A P
1,2-Dichlorobenzene 50 300 A P
1,3-Dichlorobenzene 3 20 A P
1,4-Dichlorobenzene 50 300 A-P
1,4-Dichloro-2-butene 0.01 0.05 A P3
2,2'-Dichlorodiethyl sulfide – – B P2
Dichlorodiisopropylether – – A P
1,1-Dichloroethane 100 400 AX P3
1,2-Dichloroethane 5 20 A P3
1,2-Dichloroethene (cis) 200 790 AX P3
1,2-Dichloroethene (trans) 200 790 AX P3
Dichloromethane 100 360 AX P3
1,2-Dichloromethoxyethane – – A P2
2,2'-Dichloro-4,4'- – 0.005 A P2
methylene-dianiline
1,1-Dichloro-1-nitroethane 10 60 A NO P
2,2'-Dichloro-N- – – A P3
methyldiethylamine
1,2-Dichloropropane – – A P
2,2-Dichloropropanoic acid 1 6 A P
1,3-Dichloro-2-propanol – – A P3
1,3-Dichloropropene cis 0.11 0.5 A P3
& trans isomers
2,4-Dichlorotoluene 5 30 A P
Dichlorvos (ISO) 0.1 1 A P3
Dicyclohexyl peroxide – – B-P3
Dicyclohexylmethan-4,4'- – – A B P3
diisocyanate
Dicyclopentadiene 5 3 A-P
Dieldrin (ISO) – 0.25 A P3
Diesel fuel – – A P
Diethyl carbonate – – A P
Diethyl ether 400 1,200 AX P3
Diethyl oxalate – – A P
Diethyl sebacate – – A P
Diethyl sulfate 0.03 0.2 A P3
Diethyl sulfide – – B P
Diethylamine 10 30 AX P3
2-Diethylaminoethanol 10 50 A P2
Diethylene triamine – – A P
Diethylene glycol 10 44 A P
N,N-Diethylhydroxylamine – – A 2P
Diethyl phthalate – – A P
Difluorobromomethane – – AX P3
Diglycidyl ether (DGE) 0.1 0.6 A P3
Diisooctyl phthalate – 10 A P
Diisopropyl ether 500 2100 A P
Diisopropylamine – – A P
3,3'-Dimethoxybenzidine 0.003 0.03 A P2
1,1-Dimethoxyethane – – AX P3
Dimethoxymethane 1,000 3,100 AX P3
2,5-Dimethoxytetrahydrofurane – – A P
Dimethyl disulfide – – B P3
Dimethyl ether 1,000 1,910 AX P3
Dimethyl phosphite – – A P
Dimethyl sulfate 0.04 0.2 A P3
Dimethyl sulfide – – B2 P31) Values and terms of calculation have been taken from CEN Report 529. Additional national and

local regulations must be followed. 3) rounded off to 4
4) special guidelines according to the local regulations apply

5) SCBA = self contained breathing apparatus



It is the purpose of this brochure to show
how people can be protected against health
risks ensuing from harmful substances in the
ambient atmosphere and how they can select
the appropriate filtering device.

4.2 Filter performance

Filter Filter Protection against Maximum permissible
type class concentration of toxic

substance
Gas filter Gases and vapours

Capacity:
1 Small 0.1 vol.% (1000 ppm)
2 Medium 0.5 vol.% (5000 ppm)
3 Large 1.0 vol.% (10000 ppm)

Particle Particles
Efficiency:

1 Small 4 times the O.E.L
2 Medium 12 times the O.E.L.
3 Large In conjunction with

half masks 50-times the
O.E.L., in conjunction
withfull face masks
1000 times the O.E.L.

Combined e.g. Gases, vapours and particles
1-P2 Appropriate
2-P2 combined gas Appropriate
2-P3 and particulate combined levels
3-P3 filters

5. Warnings
5.1. Do not use any filtering respirator ...
• in oxygen deficient atmosphere (see local legislation).
• in poorly ventilated areas, or in confined spaces such as tanks,

small rooms, tunnels or vessels (unless the confined space is
well ventilated and the concentration of toxic contaminants is
known to be below the upper limit recommended for the respira-
tor).

• in atmospheres where the concentrations of toxic contaminants
are unknown or are  immediate hazard to life or produce an
immediate irreversible debilitating effect on health.

• at concentrations of hazards greater than the filter class capaci-
ty, stated on the respirators label.

• if a substance has poor warning properties like odour, taste or
irritation such as Aniline, Benzene, Carbon monoxide, Ozon etc.

5.2 Immediately leave the area and than remove the respirator if ...
• breathing becomes difficult.
• dizziness or other distress occurs.
• you sense irritation, smell or taste the contaminants.
• the respirator becomes damaged.

5.3. Be sure that ...
• there are no harmful particulate substances (i.e. dusts, mists, or

fumes) present when only gas/vapour filters are fitted to the
respirator and no harmful gases/vapours are present when only
particulate filters are fitted.

• the respirator selected properly fits the wearer.

6. Filter life
The period of use of a respiratory filter depends on its size (class)
and on the conditions of use. Air consumption by the user, air hu-
midity, air temperature and the concentrations and combinations of
the toxic substances involved all influence the life time of the filter.

For this reason, a precise period of use can only be specified if all
these factors are known in advance. Gas filters generally show the
user that their capacity is exhausted by way of a perceptible odour.
Further use will certainly result in irritation of the mucous mem-
branes. For safety reasons, filters and special filters used to pro-
tect against odourless gases must replaced according to the
special guidelines according to local regulations.

Continual loading of particulate filters causes them to clog up and
the breathing resistance increases noticeably. The user can then
leave the danger area at the correct time. Depending on the mix-
ture of toxic substances, combined filters indicate that their capaci-
ty is becoming exhausted either by an odour or by increased
breathing resistance.

7. Filter recommendation

1. The selection of the respirator is dependent on the nature and
extent of the hazard, the work requirements and conditions, and
the characteristics and limitations of the respirator available.

2. The following circumstances have to be checked firstly:
• What are the contaminants?
• What are their concentrations?
• What is the applicable Occupational Exposure Level (OEL1)?
• Are the contaminants gaseous or particulate or a combination

of both?
• Do the contaminants have adequate warning properties of

smell and /or taste?
• Are the contaminants immediately dangerous to life and health

(IDLH)?
• Does the atmosphere contain enough oxygen?

(See local legislation)
• Is additional Protection Equipment required ?

3. The protection factor necessary1

The selection of the most suitable type of equipment for particu-
lar circumstances requires understanding of the hazard against
which protection is required as well as understanding of the
limits of protection of the equipment available. It is necessary to
know both the concentration and occupational exposure limits of
harmful contaminants that are likely to be encountered in air.
An OEL is the concentration of an airborne substance, averaged
over a reference period, at which, according to current know-
ledge, there is no evidence that it is likely to be injurious to em-
ployees if they are exposed by inhalation, day after day, to that
concentration.

Example 2

Question:
The maximum allowed concentration of contaminant
with full face mask and B2 filter?
Contaminant: Chlorine
OEL 0,5 ppm (MAK according to German regulations)

Full face mask gives a nominal protection factor of 2000.
Full face mask + B2 filter gives a nominal protection factor of 2000.

Answer:
2000 x 0,5 ppm = 1000 ppm = 0.1% chlorine by volume.

The same method is used for either particulate or gaseous haz-
ards. Where contaminants are present in both forms the nominal
protection factor must be established for each one separately. For
the selection of filtering devices the higher one must be applied.

It should be borne in mind that the performance predicted by the
Nominal Protection Factor can only be expected of a respiratory
protective device which is correctly worn and which has been prop-
erly maintained. When a facepiece is available in more than one size
it is important the best fit for the individual is worn. Facial hair, when
present between the face and facepiece seal will substantially in-
crease the leakage with consequential decrease in protection.

Table 1

Example 1

Concentration  =
OEL

2) Nominal Protection Factors
As an aid to the selection of respiratory protective equipment, the term „Nominal Protection
Factor’’ has been introduced into these guidelines for each type of equipment The NPF is de-
rived from the maximum permitted inward leakage (%) of the whole device stated in certain
standards or the inward leakage figures from the relevant standards for different components.

Nominal Protection Factor is defined as
 1

NPF = —— x 100%
PIL

where PIL = permitted total inward leakage (%)

Question:
How to calculate the protection factor required?
Contaminant: total inhalable dust
Concentration: the time-weighted average is 500 mg/m3

The occupational
exposure limit: 10 mg/m3

Answer: The minimum protection factor required is:

From the list (Table 1) of respiratory protective devices it shows
the type of equipment which meets the minimum requirement of
the protection factor of 50 if used correctly. This applies e.g. for a
half mask plus P3 filter.

500  = 50
10

Device Marking Nominal protection
factors 2)

Particle filtering devices
Filtering half mask FFP1 4

FFP2 12
FFP3 50

Filter with quarter mask P1 4
or half  mask P2 12

P3 50
Filter with full face mask P1 5

P2 20
P3 1000

Gas filtering devices
Filter with quarter or half mask 50
Filter with full face mask 2000

4. Selection of the filter
4.1. Filter types
Contaminants are encountered in different forms, presenting either
a particulate or gaseous hazard, and therefore different filters are
required to protect against particles, specific gases, or a combina-
tion of both. A particulate hazard may include dusts, fibres, fumes,
mists or micro-organisms. A gaseous hazard may consist of gases
or vapours. It is important that the appropriate type of filter is se-
lected for the form of contaminant to be encountered.
The following table shows the colour coding of respiratory filters
as per EN 141/143/371.

Table 2

Colour code Filter type Main field of application
AX Gases and vapours of organic com-

pounds with boiling point ≤ 65 °C
A Gases and vapours of organic com-

pounds with boiling point > 65 °C
B Inorganic gases and vapours

e.g. chlorine, hydrogen sulphide,
hydrogen cyanide

E Sulphur dioxide, hydrogen chloride
K Ammonia
CO Carbon monoxide4

Hg Mercury vapour
NO Nitrous gases

including nitrogen monoxide
Reactor Radioactive iodine4

including radioactive methyl iodide
P Particles

Example 4

A2 B2-P3

A filter with the above mentioned colour code is suitable for
• gases and vapours of organic compounds with a boiling point

greater than 65 °C covered by filter classs 2 and
• inorganic gases and vapours e.g. chlorine, hydrogen sulphide,

hydrogen cyanide up to concentrations covered by filter class 2 and
• particles up to concentrations covered by filter class 3

Example 3

Question:
What is the NPF of a Filtering half mask,
Permitted total inward leakage = 22 %
Answer: 1   1
Nominal protection factor = —————— = —— x 100 = 4,53

permitted total   22
inward leakage

filter

filter
Contaminant  O.E.L. Filter Colour

ppm mg/m3 type code

Please notice the nominclature for the filter recommendations is as follows:
A-P3 Combined filter required, e.g. Lindane
A P Gas filter or particle filter required; if the substance is also present in particulate or

gaseous matter a combined filter (A-P) is required, e.g. 1-octene.

A
Acetaldehyde 100 180 AX
Acetic acid 10 25 B E P
Acetic acid 100 525 A P
3-methylbutyl ester
Acetic anhydride 5 20 A
Acetoncyanohydrin – – A P
Acetone 500 2000 AX P3
Acetonitrile 40 70 A P3
Acrolein 0.1 0.25 AX P3
Acrylamide – 0.03 A-P3
Acrylic acid – – A P
Acrylonitrile 3 7 A
Aldrin (ISO) – 0.25 A-P3
Allyl chloride 1 3 AX
Allyl-2,3-epoxypropyl ether – – A P
Allyl propyl disulfide 2 12 B P
Aluminium – – P
Aluminium metal – 6 P
Aluminium oxide – 6 P
o-Aminoazotoluene – – P3
2-Aminobutan 5 15 AX
2-Aminoethanol 3 6 A
3-Amino-9-ethylcarbazole – – P3
2-Amino-2-methylpropane 5 15 AX
Amitrole – 0.2 P
Ammonia 50 35 K P3
Ammonium sulphamidate – 15 P
d-Amyl bromide – – A P
Aniline 2 8 A
o-Anisidine 0.1 0.5 A P3
Anthracene – – A-P2
9,10-Anthraquinone – – P
Antimony pentachloride – – B-P2
Antimony and compounds – 0.5 P
(as Sb)
Antimony trioxide – 0.3 P
ANTU – 0.3 B-P
Arsenic pentoxide – 0.1 P

Arsenic trioxide – 0.1 P
Arsenous acid – 0.1 P
Arsine 0.05 0.2 A-B2 P3
Asbestos, all forms – 250,000 fibres P3
Asphalt, petroleufumes – 5 A-P3
Atrazine (ISO) – 2 A P
Auramine – 0.08 A-P
Azinphos-methyl (ISO) – 0.2 A-P
Aziridine 0.5 0.9 K2 P3

B
Barium chloride (as BA) – 0.5 P
Beech wood dust – 2 P3
Benzaldehyde – – A
Benzene 1 3.2 A
Benzidine – – A P3
Benzo[a]pyrene – 0.002 A P
Benzylamine – – A P
Beryllium – 0.002 P
(and Compounds, as Be)
Biphenyl 0.2 1 A-P
bis(Chloromethyl) ether – – A P3
Bituminous coal tar – – A-P3
Boric acid – – B-P
Bornan-2-one 2 3 A-P
Boron trifluoride 1 3 B P3
Boron trichloride – – B-P2
Bromine 0.1 0.7 B P
Bromobenzene – – A P
2-Bromobutane – – A P
1-Bromo-2-chloroethane – – A P2
Bromochloromethane 200 1050 A P
2-Bromo-2-chloro- 5 40 AX  P3
1,1,1-trifluoroethane
Bromo ethane – – AX P3
Bromoethylene – – AX P3
Bromoform – – A P3
Bromomethane – – AX P3
Browncoal tar – – A-P2
Buta-1,3-diene 5 11 AX P3
n-Butane 1,000 2,350 AX P3
1,4-Butane sultone – – A P3
2,4-Butane sultone – – A P
Butan-1-ol 3 8 A P
Butan-2-ol 100 300 A P
Butan-2-one 200 590 A P
trans-But-2-enal 0.34 1 A P3
2-Butine – – AX P
2-Butoxyethanol 20 100 A P
Butyl acetate 200 950 A P
sec-Butyl acetate 200 950 A P
tert-Butyl acetate 200 950 A P
n-Butyl acrylate 10 55 A P
Butyl formate – – A P
tert-Butyl glycidyl ether – – A P
tert-Butyl hydroperoxide – – B P
n-Butyl mercaptan 0.5 1.5 B P
Butyl methacrylate – – A P
tert-Butyl peracetate – – B P
tert-Butyl peroxide – – B P
Butyl stearate – – A P
n-Butylamine 5 15 A P
n-Butylchloride 25 99.5 A P
iso-Butylchloride – – A P
tert-Butylchloride – – AX P
Butyl-2,3-epoxypropyl ether 25 135 A P3
p-tert-Butylphenol 0.08 0.5 A-P
4-tert-Butyltoluene 10 60 A P3

C
Cadmium – 0.015 P2
Cadmium chloride – 0.015 P2
Cadmium oxide fume – 0.015 P2
(as Cd)
Cadmium sulfate (as Cd) – 0.015 P2
Calcium arsenate – 0.1 P2
Calcium bisulfite, solution – – E-P
Calcium chromate (VI) as Cr – 0.05 P2

Calcium cyanamide – 0.5 SCBA5)

Calcium hydroxide – 5 SCBA5)

Calcium oxide – 5 SCBA5)

Calcium hypochlorite – – B-P2
Caprolactam (dust) – 51 A-P
Carbaryl (ISO) – 5 SCBA5)

Carbon disulfide 10 30 B P3
Carbon monoxide 30 33 CO
Carbon tetrachloride 10 65 A P3
Carbonylsulfide – – A B2 P
1-Chloro-2-butene – – A P
Chlordane (ISO) – 0.5 A P3
Chlordecone – – P
Chlorinated biphenyls ) 0.1 1 A P3
(42% chlorine
Chlorinated biphenyls 0.05 0.5 A P3
(54% chlorine)
Chlorinated camphene – 0.5 A-P
(60% chlorine)
Chlorinated diphenyloxid – 0.5 A-P
Chlorine 0.5 1.5 B P3
Chlorine dioxide 0.1 0.3 B P
Chlorine trifluoride 0.1 0.4 B P
3-Chloro-2-methyl-1-propene – – A P
1-Chloro-2-nitrobenzene – – A-P NO
1-Chloro-4-nitrobenzene 0.075 0.5 A-P NO
Chloroacetaldehyde – – A P3
p-Chloroaniline 0.04 0.2 A-P3
Chlorobenzene 50 230 A P
2-Chlorobuta-1,3-diene 5 18 AX P3
1-Chloro-2,3-epoxypropane 3 12 A P3
2-Chloroethanol 1 3 A P3
2-Chloroethyl ether 10 60 A P3
Chloroform 10 50 AX P3
N-Chloroformyl morpholine – – A P3
4-Chloro-2-methylaniline – – A-P
5-Chloro-2-methylaniline – – A-P
1-Chloronaphthalene – – A P
1-Chloro-1-nitropropane 20 100 A NOX P
2-Chlorotoluene – – A P
1-Chloropentane – – A P
1-Chloropropane – – AX P
2-Chloropropene – – AX P
Chromic anhydride – 0.1 P2
Chromiumcarbonyl – 0.1 CO-P3
Chromyl chloride – 0.1 B P3
Chrysene – – A P3
Citric acid – – P
Clophene – – A2 P2
Cobalt and compounds (as Co) – 0.1 P2
Cobaltacetat Tetrahydrat – 0.1 P2
Copper – 1 P
Copper fume – 0.1 P2
Copper sulfate solution – – P
Cotton dust, raw – 1.5 P
Cresols, all isomers 5 22 A-P3
Cristobalite – 0.15 P2
Cryofluorane (INN) 1,000 7,000 AX P3
Cumene 50 245 A P
Cyanogen bromide – 5 B-P3
Cyanogen chloride – – B-P3
Cyanurchlorid – – B-P
(Suspension in Water)
Cyanuric chloride – – B-P
Cyclohexane 300 1,050 A P
Cyclohexanol 50 200 A-P
Cyclohexanone 20 80 A P
Cyclohexanone peroxide – – B P2
Cyclohexene 300 1015 A P
Cyclohexylamine 10 40 A P
1,3-Cyclopentadiene 75 200 AX P3
Cyclopentanone – – A P

D
2,4-D (ISO) – 1 A P
Decaborane 0.05 0.3 B-P
n-Decane – – A P
n-Decyl alcohol – – A P

Demeton 0.01 0.1 A P3
Demeton-methyl 0.5 5 A P3
Diacetyl peroxide – – B-P3
2,4-Diaminoanisole – – A P2
3,3'-Diaminobenzidine – – A P2
3,3'-Diaminobenzidine – – A P3
tetrahydrochloride dihydrate
2,4-Diaminotoluene – 0.1 A-P3
4,4'-Diaminodiphenyl sulfide – – B P2
Diatomaceous earth, – 4 P
respirable dust
Diazinon (ISO) – 1 A P2
Diazomethane – – A-B-P3
Dibenzoyl peroxide – 5 B-P
Dibenzylamine – – A P
Dibenzylether – – A P
Diborane 0.1 0.1 B P
Diboron trioxide – 15 P
1,2-Dibromo-3-chloropropane – – A P3
Dibromodifluoromethane 100 860 AX P3
1,2-Dibromoethane 0.5 4 A P2
Dibutyl ether – – A P
Dibutyl phthalate – 5 A P
1,2-Dichlorobenzene 50 300 A P
1,3-Dichlorobenzene 3 20 A P
1,4-Dichlorobenzene 50 300 A-P
1,4-Dichloro-2-butene 0.01 0.05 A P3
2,2'-Dichlorodiethyl sulfide – – B P2
Dichlorodiisopropylether – – A P
1,1-Dichloroethane 100 400 AX P3
1,2-Dichloroethane 5 20 A P3
1,2-Dichloroethene (cis) 200 790 AX P3
1,2-Dichloroethene (trans) 200 790 AX P3
Dichloromethane 100 360 AX P3
1,2-Dichloromethoxyethane – – A P2
2,2'-Dichloro-4,4'- – 0.005 A P2
methylene-dianiline
1,1-Dichloro-1-nitroethane 10 60 A NO P
2,2'-Dichloro-N- – – A P3
methyldiethylamine
1,2-Dichloropropane – – A P
2,2-Dichloropropanoic acid 1 6 A P
1,3-Dichloro-2-propanol – – A P3
1,3-Dichloropropene cis 0.11 0.5 A P3
& trans isomers
2,4-Dichlorotoluene 5 30 A P
Dichlorvos (ISO) 0.1 1 A P3
Dicyclohexyl peroxide – – B-P3
Dicyclohexylmethan-4,4'- – – A B P3
diisocyanate
Dicyclopentadiene 5 3 A-P
Dieldrin (ISO) – 0.25 A P3
Diesel fuel – – A P
Diethyl carbonate – – A P
Diethyl ether 400 1,200 AX P3
Diethyl oxalate – – A P
Diethyl sebacate – – A P
Diethyl sulfate 0.03 0.2 A P3
Diethyl sulfide – – B P
Diethylamine 10 30 AX P3
2-Diethylaminoethanol 10 50 A P2
Diethylene triamine – – A P
Diethylene glycol 10 44 A P
N,N-Diethylhydroxylamine – – A 2P
Diethyl phthalate – – A P
Difluorobromomethane – – AX P3
Diglycidyl ether (DGE) 0.1 0.6 A P3
Diisooctyl phthalate – 10 A P
Diisopropyl ether 500 2100 A P
Diisopropylamine – – A P
3,3'-Dimethoxybenzidine 0.003 0.03 A P2
1,1-Dimethoxyethane – – AX P3
Dimethoxymethane 1,000 3,100 AX P3
2,5-Dimethoxytetrahydrofurane – – A P
Dimethyl disulfide – – B P3
Dimethyl ether 1,000 1,910 AX P3
Dimethyl phosphite – – A P
Dimethyl sulfate 0.04 0.2 A P3
Dimethyl sulfide – – B2 P31) Values and terms of calculation have been taken from CEN Report 529. Additional national and

local regulations must be followed. 3) rounded off to 4
4) special guidelines according to the local regulations apply

5) SCBA = self contained breathing apparatus



It is the purpose of this brochure to show
how people can be protected against health
risks ensuing from harmful substances in the
ambient atmosphere and how they can select
the appropriate filtering device.

4.2 Filter performance

Filter Filter Protection against Maximum permissible
type class concentration of toxic

substance
Gas filter Gases and vapours

Capacity:
1 Small 0.1 vol.% (1000 ppm)
2 Medium 0.5 vol.% (5000 ppm)
3 Large 1.0 vol.% (10000 ppm)

Particle Particles
Efficiency:

1 Small 4 times the O.E.L
2 Medium 12 times the O.E.L.
3 Large In conjunction with

half masks 50-times the
O.E.L., in conjunction
withfull face masks
1000 times the O.E.L.

Combined e.g. Gases, vapours and particles
1-P2 Appropriate
2-P2 combined gas Appropriate
2-P3 and particulate combined levels
3-P3 filters

5. Warnings
5.1. Do not use any filtering respirator ...
• in oxygen deficient atmosphere (see local legislation).
• in poorly ventilated areas, or in confined spaces such as tanks,

small rooms, tunnels or vessels (unless the confined space is
well ventilated and the concentration of toxic contaminants is
known to be below the upper limit recommended for the respira-
tor).

• in atmospheres where the concentrations of toxic contaminants
are unknown or are  immediate hazard to life or produce an
immediate irreversible debilitating effect on health.

• at concentrations of hazards greater than the filter class capaci-
ty, stated on the respirators label.

• if a substance has poor warning properties like odour, taste or
irritation such as Aniline, Benzene, Carbon monoxide, Ozon etc.

5.2 Immediately leave the area and than remove the respirator if ...
• breathing becomes difficult.
• dizziness or other distress occurs.
• you sense irritation, smell or taste the contaminants.
• the respirator becomes damaged.

5.3. Be sure that ...
• there are no harmful particulate substances (i.e. dusts, mists, or

fumes) present when only gas/vapour filters are fitted to the
respirator and no harmful gases/vapours are present when only
particulate filters are fitted.

• the respirator selected properly fits the wearer.

6. Filter life
The period of use of a respiratory filter depends on its size (class)
and on the conditions of use. Air consumption by the user, air hu-
midity, air temperature and the concentrations and combinations of
the toxic substances involved all influence the life time of the filter.

For this reason, a precise period of use can only be specified if all
these factors are known in advance. Gas filters generally show the
user that their capacity is exhausted by way of a perceptible odour.
Further use will certainly result in irritation of the mucous mem-
branes. For safety reasons, filters and special filters used to pro-
tect against odourless gases must replaced according to the
special guidelines according to local regulations.

Continual loading of particulate filters causes them to clog up and
the breathing resistance increases noticeably. The user can then
leave the danger area at the correct time. Depending on the mix-
ture of toxic substances, combined filters indicate that their capaci-
ty is becoming exhausted either by an odour or by increased
breathing resistance.

7. Filter recommendation

1. The selection of the respirator is dependent on the nature and
extent of the hazard, the work requirements and conditions, and
the characteristics and limitations of the respirator available.

2. The following circumstances have to be checked firstly:
• What are the contaminants?
• What are their concentrations?
• What is the applicable Occupational Exposure Level (OEL1)?
• Are the contaminants gaseous or particulate or a combination

of both?
• Do the contaminants have adequate warning properties of

smell and /or taste?
• Are the contaminants immediately dangerous to life and health

(IDLH)?
• Does the atmosphere contain enough oxygen?

(See local legislation)
• Is additional Protection Equipment required ?

3. The protection factor necessary1

The selection of the most suitable type of equipment for particu-
lar circumstances requires understanding of the hazard against
which protection is required as well as understanding of the
limits of protection of the equipment available. It is necessary to
know both the concentration and occupational exposure limits of
harmful contaminants that are likely to be encountered in air.
An OEL is the concentration of an airborne substance, averaged
over a reference period, at which, according to current know-
ledge, there is no evidence that it is likely to be injurious to em-
ployees if they are exposed by inhalation, day after day, to that
concentration.

Example 2

Question:
The maximum allowed concentration of contaminant
with full face mask and B2 filter?
Contaminant: Chlorine
OEL 0,5 ppm (MAK according to German regulations)

Full face mask gives a nominal protection factor of 2000.
Full face mask + B2 filter gives a nominal protection factor of 2000.

Answer:
2000 x 0,5 ppm = 1000 ppm = 0.1% chlorine by volume.

The same method is used for either particulate or gaseous haz-
ards. Where contaminants are present in both forms the nominal
protection factor must be established for each one separately. For
the selection of filtering devices the higher one must be applied.

It should be borne in mind that the performance predicted by the
Nominal Protection Factor can only be expected of a respiratory
protective device which is correctly worn and which has been prop-
erly maintained. When a facepiece is available in more than one size
it is important the best fit for the individual is worn. Facial hair, when
present between the face and facepiece seal will substantially in-
crease the leakage with consequential decrease in protection.

Table 1

Example 1

Concentration  =
OEL

2) Nominal Protection Factors
As an aid to the selection of respiratory protective equipment, the term „Nominal Protection
Factor’’ has been introduced into these guidelines for each type of equipment The NPF is de-
rived from the maximum permitted inward leakage (%) of the whole device stated in certain
standards or the inward leakage figures from the relevant standards for different components.

Nominal Protection Factor is defined as
 1

NPF = —— x 100%
PIL

where PIL = permitted total inward leakage (%)

Question:
How to calculate the protection factor required?
Contaminant: total inhalable dust
Concentration: the time-weighted average is 500 mg/m3

The occupational
exposure limit: 10 mg/m3

Answer: The minimum protection factor required is:

From the list (Table 1) of respiratory protective devices it shows
the type of equipment which meets the minimum requirement of
the protection factor of 50 if used correctly. This applies e.g. for a
half mask plus P3 filter.

500  = 50
10

Device Marking Nominal protection
factors 2)

Particle filtering devices
Filtering half mask FFP1 4

FFP2 12
FFP3 50

Filter with quarter mask P1 4
or half  mask P2 12

P3 50
Filter with full face mask P1 5

P2 20
P3 1000

Gas filtering devices
Filter with quarter or half mask 50
Filter with full face mask 2000

4. Selection of the filter
4.1. Filter types
Contaminants are encountered in different forms, presenting either
a particulate or gaseous hazard, and therefore different filters are
required to protect against particles, specific gases, or a combina-
tion of both. A particulate hazard may include dusts, fibres, fumes,
mists or micro-organisms. A gaseous hazard may consist of gases
or vapours. It is important that the appropriate type of filter is se-
lected for the form of contaminant to be encountered.
The following table shows the colour coding of respiratory filters
as per EN 141/143/371.

Table 2

Colour code Filter type Main field of application
AX Gases and vapours of organic com-

pounds with boiling point ≤ 65 °C
A Gases and vapours of organic com-

pounds with boiling point > 65 °C
B Inorganic gases and vapours

e.g. chlorine, hydrogen sulphide,
hydrogen cyanide

E Sulphur dioxide, hydrogen chloride
K Ammonia
CO Carbon monoxide4

Hg Mercury vapour
NO Nitrous gases

including nitrogen monoxide
Reactor Radioactive iodine4

including radioactive methyl iodide
P Particles

Example 4

A2 B2-P3

A filter with the above mentioned colour code is suitable for
• gases and vapours of organic compounds with a boiling point

greater than 65 °C covered by filter classs 2 and
• inorganic gases and vapours e.g. chlorine, hydrogen sulphide,

hydrogen cyanide up to concentrations covered by filter class 2 and
• particles up to concentrations covered by filter class 3

Example 3

Question:
What is the NPF of a Filtering half mask,
Permitted total inward leakage = 22 %
Answer: 1   1
Nominal protection factor = —————— = —— x 100 = 4,53

permitted total   22
inward leakage

filter

filter
Contaminant  O.E.L. Filter Colour

ppm mg/m3 type code

Please notice the nominclature for the filter recommendations is as follows:
A-P3 Combined filter required, e.g. Lindane
A P Gas filter or particle filter required; if the substance is also present in particulate or

gaseous matter a combined filter (A-P) is required, e.g. 1-octene.

A
Acetaldehyde 100 180 AX
Acetic acid 10 25 B E P
Acetic acid 100 525 A P
3-methylbutyl ester
Acetic anhydride 5 20 A
Acetoncyanohydrin – – A P
Acetone 500 2000 AX P3
Acetonitrile 40 70 A P3
Acrolein 0.1 0.25 AX P3
Acrylamide – 0.03 A-P3
Acrylic acid – – A P
Acrylonitrile 3 7 A
Aldrin (ISO) – 0.25 A-P3
Allyl chloride 1 3 AX
Allyl-2,3-epoxypropyl ether – – A P
Allyl propyl disulfide 2 12 B P
Aluminium – – P
Aluminium metal – 6 P
Aluminium oxide – 6 P
o-Aminoazotoluene – – P3
2-Aminobutan 5 15 AX
2-Aminoethanol 3 6 A
3-Amino-9-ethylcarbazole – – P3
2-Amino-2-methylpropane 5 15 AX
Amitrole – 0.2 P
Ammonia 50 35 K P3
Ammonium sulphamidate – 15 P
d-Amyl bromide – – A P
Aniline 2 8 A
o-Anisidine 0.1 0.5 A P3
Anthracene – – A-P2
9,10-Anthraquinone – – P
Antimony pentachloride – – B-P2
Antimony and compounds – 0.5 P
(as Sb)
Antimony trioxide – 0.3 P
ANTU – 0.3 B-P
Arsenic pentoxide – 0.1 P

Arsenic trioxide – 0.1 P
Arsenous acid – 0.1 P
Arsine 0.05 0.2 A-B2 P3
Asbestos, all forms – 250,000 fibres P3
Asphalt, petroleufumes – 5 A-P3
Atrazine (ISO) – 2 A P
Auramine – 0.08 A-P
Azinphos-methyl (ISO) – 0.2 A-P
Aziridine 0.5 0.9 K2 P3

B
Barium chloride (as BA) – 0.5 P
Beech wood dust – 2 P3
Benzaldehyde – – A
Benzene 1 3.2 A
Benzidine – – A P3
Benzo[a]pyrene – 0.002 A P
Benzylamine – – A P
Beryllium – 0.002 P
(and Compounds, as Be)
Biphenyl 0.2 1 A-P
bis(Chloromethyl) ether – – A P3
Bituminous coal tar – – A-P3
Boric acid – – B-P
Bornan-2-one 2 3 A-P
Boron trifluoride 1 3 B P3
Boron trichloride – – B-P2
Bromine 0.1 0.7 B P
Bromobenzene – – A P
2-Bromobutane – – A P
1-Bromo-2-chloroethane – – A P2
Bromochloromethane 200 1050 A P
2-Bromo-2-chloro- 5 40 AX  P3
1,1,1-trifluoroethane
Bromo ethane – – AX P3
Bromoethylene – – AX P3
Bromoform – – A P3
Bromomethane – – AX P3
Browncoal tar – – A-P2
Buta-1,3-diene 5 11 AX P3
n-Butane 1,000 2,350 AX P3
1,4-Butane sultone – – A P3
2,4-Butane sultone – – A P
Butan-1-ol 3 8 A P
Butan-2-ol 100 300 A P
Butan-2-one 200 590 A P
trans-But-2-enal 0.34 1 A P3
2-Butine – – AX P
2-Butoxyethanol 20 100 A P
Butyl acetate 200 950 A P
sec-Butyl acetate 200 950 A P
tert-Butyl acetate 200 950 A P
n-Butyl acrylate 10 55 A P
Butyl formate – – A P
tert-Butyl glycidyl ether – – A P
tert-Butyl hydroperoxide – – B P
n-Butyl mercaptan 0.5 1.5 B P
Butyl methacrylate – – A P
tert-Butyl peracetate – – B P
tert-Butyl peroxide – – B P
Butyl stearate – – A P
n-Butylamine 5 15 A P
n-Butylchloride 25 99.5 A P
iso-Butylchloride – – A P
tert-Butylchloride – – AX P
Butyl-2,3-epoxypropyl ether 25 135 A P3
p-tert-Butylphenol 0.08 0.5 A-P
4-tert-Butyltoluene 10 60 A P3

C
Cadmium – 0.015 P2
Cadmium chloride – 0.015 P2
Cadmium oxide fume – 0.015 P2
(as Cd)
Cadmium sulfate (as Cd) – 0.015 P2
Calcium arsenate – 0.1 P2
Calcium bisulfite, solution – – E-P
Calcium chromate (VI) as Cr – 0.05 P2

Calcium cyanamide – 0.5 SCBA5)

Calcium hydroxide – 5 SCBA5)

Calcium oxide – 5 SCBA5)

Calcium hypochlorite – – B-P2
Caprolactam (dust) – 51 A-P
Carbaryl (ISO) – 5 SCBA5)

Carbon disulfide 10 30 B P3
Carbon monoxide 30 33 CO
Carbon tetrachloride 10 65 A P3
Carbonylsulfide – – A B2 P
1-Chloro-2-butene – – A P
Chlordane (ISO) – 0.5 A P3
Chlordecone – – P
Chlorinated biphenyls ) 0.1 1 A P3
(42% chlorine
Chlorinated biphenyls 0.05 0.5 A P3
(54% chlorine)
Chlorinated camphene – 0.5 A-P
(60% chlorine)
Chlorinated diphenyloxid – 0.5 A-P
Chlorine 0.5 1.5 B P3
Chlorine dioxide 0.1 0.3 B P
Chlorine trifluoride 0.1 0.4 B P
3-Chloro-2-methyl-1-propene – – A P
1-Chloro-2-nitrobenzene – – A-P NO
1-Chloro-4-nitrobenzene 0.075 0.5 A-P NO
Chloroacetaldehyde – – A P3
p-Chloroaniline 0.04 0.2 A-P3
Chlorobenzene 50 230 A P
2-Chlorobuta-1,3-diene 5 18 AX P3
1-Chloro-2,3-epoxypropane 3 12 A P3
2-Chloroethanol 1 3 A P3
2-Chloroethyl ether 10 60 A P3
Chloroform 10 50 AX P3
N-Chloroformyl morpholine – – A P3
4-Chloro-2-methylaniline – – A-P
5-Chloro-2-methylaniline – – A-P
1-Chloronaphthalene – – A P
1-Chloro-1-nitropropane 20 100 A NOX P
2-Chlorotoluene – – A P
1-Chloropentane – – A P
1-Chloropropane – – AX P
2-Chloropropene – – AX P
Chromic anhydride – 0.1 P2
Chromiumcarbonyl – 0.1 CO-P3
Chromyl chloride – 0.1 B P3
Chrysene – – A P3
Citric acid – – P
Clophene – – A2 P2
Cobalt and compounds (as Co) – 0.1 P2
Cobaltacetat Tetrahydrat – 0.1 P2
Copper – 1 P
Copper fume – 0.1 P2
Copper sulfate solution – – P
Cotton dust, raw – 1.5 P
Cresols, all isomers 5 22 A-P3
Cristobalite – 0.15 P2
Cryofluorane (INN) 1,000 7,000 AX P3
Cumene 50 245 A P
Cyanogen bromide – 5 B-P3
Cyanogen chloride – – B-P3
Cyanurchlorid – – B-P
(Suspension in Water)
Cyanuric chloride – – B-P
Cyclohexane 300 1,050 A P
Cyclohexanol 50 200 A-P
Cyclohexanone 20 80 A P
Cyclohexanone peroxide – – B P2
Cyclohexene 300 1015 A P
Cyclohexylamine 10 40 A P
1,3-Cyclopentadiene 75 200 AX P3
Cyclopentanone – – A P

D
2,4-D (ISO) – 1 A P
Decaborane 0.05 0.3 B-P
n-Decane – – A P
n-Decyl alcohol – – A P

Demeton 0.01 0.1 A P3
Demeton-methyl 0.5 5 A P3
Diacetyl peroxide – – B-P3
2,4-Diaminoanisole – – A P2
3,3'-Diaminobenzidine – – A P2
3,3'-Diaminobenzidine – – A P3
tetrahydrochloride dihydrate
2,4-Diaminotoluene – 0.1 A-P3
4,4'-Diaminodiphenyl sulfide – – B P2
Diatomaceous earth, – 4 P
respirable dust
Diazinon (ISO) – 1 A P2
Diazomethane – – A-B-P3
Dibenzoyl peroxide – 5 B-P
Dibenzylamine – – A P
Dibenzylether – – A P
Diborane 0.1 0.1 B P
Diboron trioxide – 15 P
1,2-Dibromo-3-chloropropane – – A P3
Dibromodifluoromethane 100 860 AX P3
1,2-Dibromoethane 0.5 4 A P2
Dibutyl ether – – A P
Dibutyl phthalate – 5 A P
1,2-Dichlorobenzene 50 300 A P
1,3-Dichlorobenzene 3 20 A P
1,4-Dichlorobenzene 50 300 A-P
1,4-Dichloro-2-butene 0.01 0.05 A P3
2,2'-Dichlorodiethyl sulfide – – B P2
Dichlorodiisopropylether – – A P
1,1-Dichloroethane 100 400 AX P3
1,2-Dichloroethane 5 20 A P3
1,2-Dichloroethene (cis) 200 790 AX P3
1,2-Dichloroethene (trans) 200 790 AX P3
Dichloromethane 100 360 AX P3
1,2-Dichloromethoxyethane – – A P2
2,2'-Dichloro-4,4'- – 0.005 A P2
methylene-dianiline
1,1-Dichloro-1-nitroethane 10 60 A NO P
2,2'-Dichloro-N- – – A P3
methyldiethylamine
1,2-Dichloropropane – – A P
2,2-Dichloropropanoic acid 1 6 A P
1,3-Dichloro-2-propanol – – A P3
1,3-Dichloropropene cis 0.11 0.5 A P3
& trans isomers
2,4-Dichlorotoluene 5 30 A P
Dichlorvos (ISO) 0.1 1 A P3
Dicyclohexyl peroxide – – B-P3
Dicyclohexylmethan-4,4'- – – A B P3
diisocyanate
Dicyclopentadiene 5 3 A-P
Dieldrin (ISO) – 0.25 A P3
Diesel fuel – – A P
Diethyl carbonate – – A P
Diethyl ether 400 1,200 AX P3
Diethyl oxalate – – A P
Diethyl sebacate – – A P
Diethyl sulfate 0.03 0.2 A P3
Diethyl sulfide – – B P
Diethylamine 10 30 AX P3
2-Diethylaminoethanol 10 50 A P2
Diethylene triamine – – A P
Diethylene glycol 10 44 A P
N,N-Diethylhydroxylamine – – A 2P
Diethyl phthalate – – A P
Difluorobromomethane – – AX P3
Diglycidyl ether (DGE) 0.1 0.6 A P3
Diisooctyl phthalate – 10 A P
Diisopropyl ether 500 2100 A P
Diisopropylamine – – A P
3,3'-Dimethoxybenzidine 0.003 0.03 A P2
1,1-Dimethoxyethane – – AX P3
Dimethoxymethane 1,000 3,100 AX P3
2,5-Dimethoxytetrahydrofurane – – A P
Dimethyl disulfide – – B P3
Dimethyl ether 1,000 1,910 AX P3
Dimethyl phosphite – – A P
Dimethyl sulfate 0.04 0.2 A P3
Dimethyl sulfide – – B2 P31) Values and terms of calculation have been taken from CEN Report 529. Additional national and

local regulations must be followed. 3) rounded off to 4
4) special guidelines according to the local regulations apply

5) SCBA = self contained breathing apparatus



It is the purpose of this brochure to show
how people can be protected against health
risks ensuing from harmful substances in the
ambient atmosphere and how they can select
the appropriate filtering device.

4.2 Filter performance

Filter Filter Protection against Maximum permissible
type class concentration of toxic

substance
Gas filter Gases and vapours

Capacity:
1 Small 0.1 vol.% (1000 ppm)
2 Medium 0.5 vol.% (5000 ppm)
3 Large 1.0 vol.% (10000 ppm)

Particle Particles
Efficiency:

1 Small 4 times the O.E.L
2 Medium 12 times the O.E.L.
3 Large In conjunction with

half masks 50-times the
O.E.L., in conjunction
withfull face masks
1000 times the O.E.L.

Combined e.g. Gases, vapours and particles
1-P2 Appropriate
2-P2 combined gas Appropriate
2-P3 and particulate combined levels
3-P3 filters

5. Warnings
5.1. Do not use any filtering respirator ...
• in oxygen deficient atmosphere (see local legislation).
• in poorly ventilated areas, or in confined spaces such as tanks,

small rooms, tunnels or vessels (unless the confined space is
well ventilated and the concentration of toxic contaminants is
known to be below the upper limit recommended for the respira-
tor).

• in atmospheres where the concentrations of toxic contaminants
are unknown or are  immediate hazard to life or produce an
immediate irreversible debilitating effect on health.

• at concentrations of hazards greater than the filter class capaci-
ty, stated on the respirators label.

• if a substance has poor warning properties like odour, taste or
irritation such as Aniline, Benzene, Carbon monoxide, Ozon etc.

5.2 Immediately leave the area and than remove the respirator if ...
• breathing becomes difficult.
• dizziness or other distress occurs.
• you sense irritation, smell or taste the contaminants.
• the respirator becomes damaged.

5.3. Be sure that ...
• there are no harmful particulate substances (i.e. dusts, mists, or

fumes) present when only gas/vapour filters are fitted to the
respirator and no harmful gases/vapours are present when only
particulate filters are fitted.

• the respirator selected properly fits the wearer.

6. Filter life
The period of use of a respiratory filter depends on its size (class)
and on the conditions of use. Air consumption by the user, air hu-
midity, air temperature and the concentrations and combinations of
the toxic substances involved all influence the life time of the filter.

For this reason, a precise period of use can only be specified if all
these factors are known in advance. Gas filters generally show the
user that their capacity is exhausted by way of a perceptible odour.
Further use will certainly result in irritation of the mucous mem-
branes. For safety reasons, filters and special filters used to pro-
tect against odourless gases must replaced according to the
special guidelines according to local regulations.

Continual loading of particulate filters causes them to clog up and
the breathing resistance increases noticeably. The user can then
leave the danger area at the correct time. Depending on the mix-
ture of toxic substances, combined filters indicate that their capaci-
ty is becoming exhausted either by an odour or by increased
breathing resistance.

7. Filter recommendation

1. The selection of the respirator is dependent on the nature and
extent of the hazard, the work requirements and conditions, and
the characteristics and limitations of the respirator available.

2. The following circumstances have to be checked firstly:
• What are the contaminants?
• What are their concentrations?
• What is the applicable Occupational Exposure Level (OEL1)?
• Are the contaminants gaseous or particulate or a combination

of both?
• Do the contaminants have adequate warning properties of

smell and /or taste?
• Are the contaminants immediately dangerous to life and health

(IDLH)?
• Does the atmosphere contain enough oxygen?

(See local legislation)
• Is additional Protection Equipment required ?

3. The protection factor necessary1

The selection of the most suitable type of equipment for particu-
lar circumstances requires understanding of the hazard against
which protection is required as well as understanding of the
limits of protection of the equipment available. It is necessary to
know both the concentration and occupational exposure limits of
harmful contaminants that are likely to be encountered in air.
An OEL is the concentration of an airborne substance, averaged
over a reference period, at which, according to current know-
ledge, there is no evidence that it is likely to be injurious to em-
ployees if they are exposed by inhalation, day after day, to that
concentration.

Example 2

Question:
The maximum allowed concentration of contaminant
with full face mask and B2 filter?
Contaminant: Chlorine
OEL 0,5 ppm (MAK according to German regulations)

Full face mask gives a nominal protection factor of 2000.
Full face mask + B2 filter gives a nominal protection factor of 2000.

Answer:
2000 x 0,5 ppm = 1000 ppm = 0.1% chlorine by volume.

The same method is used for either particulate or gaseous haz-
ards. Where contaminants are present in both forms the nominal
protection factor must be established for each one separately. For
the selection of filtering devices the higher one must be applied.

It should be borne in mind that the performance predicted by the
Nominal Protection Factor can only be expected of a respiratory
protective device which is correctly worn and which has been prop-
erly maintained. When a facepiece is available in more than one size
it is important the best fit for the individual is worn. Facial hair, when
present between the face and facepiece seal will substantially in-
crease the leakage with consequential decrease in protection.

Table 1

Example 1

Concentration  =
OEL

2) Nominal Protection Factors
As an aid to the selection of respiratory protective equipment, the term „Nominal Protection
Factor’’ has been introduced into these guidelines for each type of equipment The NPF is de-
rived from the maximum permitted inward leakage (%) of the whole device stated in certain
standards or the inward leakage figures from the relevant standards for different components.

Nominal Protection Factor is defined as
 1

NPF = —— x 100%
PIL

where PIL = permitted total inward leakage (%)

Question:
How to calculate the protection factor required?
Contaminant: total inhalable dust
Concentration: the time-weighted average is 500 mg/m3

The occupational
exposure limit: 10 mg/m3

Answer: The minimum protection factor required is:

From the list (Table 1) of respiratory protective devices it shows
the type of equipment which meets the minimum requirement of
the protection factor of 50 if used correctly. This applies e.g. for a
half mask plus P3 filter.

500  = 50
10

Device Marking Nominal protection
factors 2)

Particle filtering devices
Filtering half mask FFP1 4

FFP2 12
FFP3 50

Filter with quarter mask P1 4
or half  mask P2 12

P3 50
Filter with full face mask P1 5

P2 20
P3 1000

Gas filtering devices
Filter with quarter or half mask 50
Filter with full face mask 2000

4. Selection of the filter
4.1. Filter types
Contaminants are encountered in different forms, presenting either
a particulate or gaseous hazard, and therefore different filters are
required to protect against particles, specific gases, or a combina-
tion of both. A particulate hazard may include dusts, fibres, fumes,
mists or micro-organisms. A gaseous hazard may consist of gases
or vapours. It is important that the appropriate type of filter is se-
lected for the form of contaminant to be encountered.
The following table shows the colour coding of respiratory filters
as per EN 141/143/371.

Table 2

Colour code Filter type Main field of application
AX Gases and vapours of organic com-

pounds with boiling point ≤ 65 °C
A Gases and vapours of organic com-

pounds with boiling point > 65 °C
B Inorganic gases and vapours

e.g. chlorine, hydrogen sulphide,
hydrogen cyanide

E Sulphur dioxide, hydrogen chloride
K Ammonia
CO Carbon monoxide4

Hg Mercury vapour
NO Nitrous gases

including nitrogen monoxide
Reactor Radioactive iodine4

including radioactive methyl iodide
P Particles

Example 4

A2 B2-P3

A filter with the above mentioned colour code is suitable for
• gases and vapours of organic compounds with a boiling point

greater than 65 °C covered by filter classs 2 and
• inorganic gases and vapours e.g. chlorine, hydrogen sulphide,

hydrogen cyanide up to concentrations covered by filter class 2 and
• particles up to concentrations covered by filter class 3

Example 3

Question:
What is the NPF of a Filtering half mask,
Permitted total inward leakage = 22 %
Answer: 1   1
Nominal protection factor = —————— = —— x 100 = 4,53

permitted total   22
inward leakage

filter

filter
Contaminant  O.E.L. Filter Colour

ppm mg/m3 type code

Please notice the nominclature for the filter recommendations is as follows:
A-P3 Combined filter required, e.g. Lindane
A P Gas filter or particle filter required; if the substance is also present in particulate or

gaseous matter a combined filter (A-P) is required, e.g. 1-octene.

A
Acetaldehyde 100 180 AX
Acetic acid 10 25 B E P
Acetic acid 100 525 A P
3-methylbutyl ester
Acetic anhydride 5 20 A
Acetoncyanohydrin – – A P
Acetone 500 2000 AX P3
Acetonitrile 40 70 A P3
Acrolein 0.1 0.25 AX P3
Acrylamide – 0.03 A-P3
Acrylic acid – – A P
Acrylonitrile 3 7 A
Aldrin (ISO) – 0.25 A-P3
Allyl chloride 1 3 AX
Allyl-2,3-epoxypropyl ether – – A P
Allyl propyl disulfide 2 12 B P
Aluminium – – P
Aluminium metal – 6 P
Aluminium oxide – 6 P
o-Aminoazotoluene – – P3
2-Aminobutan 5 15 AX
2-Aminoethanol 3 6 A
3-Amino-9-ethylcarbazole – – P3
2-Amino-2-methylpropane 5 15 AX
Amitrole – 0.2 P
Ammonia 50 35 K P3
Ammonium sulphamidate – 15 P
d-Amyl bromide – – A P
Aniline 2 8 A
o-Anisidine 0.1 0.5 A P3
Anthracene – – A-P2
9,10-Anthraquinone – – P
Antimony pentachloride – – B-P2
Antimony and compounds – 0.5 P
(as Sb)
Antimony trioxide – 0.3 P
ANTU – 0.3 B-P
Arsenic pentoxide – 0.1 P

Arsenic trioxide – 0.1 P
Arsenous acid – 0.1 P
Arsine 0.05 0.2 A-B2 P3
Asbestos, all forms – 250,000 fibres P3
Asphalt, petroleufumes – 5 A-P3
Atrazine (ISO) – 2 A P
Auramine – 0.08 A-P
Azinphos-methyl (ISO) – 0.2 A-P
Aziridine 0.5 0.9 K2 P3

B
Barium chloride (as BA) – 0.5 P
Beech wood dust – 2 P3
Benzaldehyde – – A
Benzene 1 3.2 A
Benzidine – – A P3
Benzo[a]pyrene – 0.002 A P
Benzylamine – – A P
Beryllium – 0.002 P
(and Compounds, as Be)
Biphenyl 0.2 1 A-P
bis(Chloromethyl) ether – – A P3
Bituminous coal tar – – A-P3
Boric acid – – B-P
Bornan-2-one 2 3 A-P
Boron trifluoride 1 3 B P3
Boron trichloride – – B-P2
Bromine 0.1 0.7 B P
Bromobenzene – – A P
2-Bromobutane – – A P
1-Bromo-2-chloroethane – – A P2
Bromochloromethane 200 1050 A P
2-Bromo-2-chloro- 5 40 AX  P3
1,1,1-trifluoroethane
Bromo ethane – – AX P3
Bromoethylene – – AX P3
Bromoform – – A P3
Bromomethane – – AX P3
Browncoal tar – – A-P2
Buta-1,3-diene 5 11 AX P3
n-Butane 1,000 2,350 AX P3
1,4-Butane sultone – – A P3
2,4-Butane sultone – – A P
Butan-1-ol 3 8 A P
Butan-2-ol 100 300 A P
Butan-2-one 200 590 A P
trans-But-2-enal 0.34 1 A P3
2-Butine – – AX P
2-Butoxyethanol 20 100 A P
Butyl acetate 200 950 A P
sec-Butyl acetate 200 950 A P
tert-Butyl acetate 200 950 A P
n-Butyl acrylate 10 55 A P
Butyl formate – – A P
tert-Butyl glycidyl ether – – A P
tert-Butyl hydroperoxide – – B P
n-Butyl mercaptan 0.5 1.5 B P
Butyl methacrylate – – A P
tert-Butyl peracetate – – B P
tert-Butyl peroxide – – B P
Butyl stearate – – A P
n-Butylamine 5 15 A P
n-Butylchloride 25 99.5 A P
iso-Butylchloride – – A P
tert-Butylchloride – – AX P
Butyl-2,3-epoxypropyl ether 25 135 A P3
p-tert-Butylphenol 0.08 0.5 A-P
4-tert-Butyltoluene 10 60 A P3

C
Cadmium – 0.015 P2
Cadmium chloride – 0.015 P2
Cadmium oxide fume – 0.015 P2
(as Cd)
Cadmium sulfate (as Cd) – 0.015 P2
Calcium arsenate – 0.1 P2
Calcium bisulfite, solution – – E-P
Calcium chromate (VI) as Cr – 0.05 P2

Calcium cyanamide – 0.5 SCBA5)

Calcium hydroxide – 5 SCBA5)

Calcium oxide – 5 SCBA5)

Calcium hypochlorite – – B-P2
Caprolactam (dust) – 51 A-P
Carbaryl (ISO) – 5 SCBA5)

Carbon disulfide 10 30 B P3
Carbon monoxide 30 33 CO
Carbon tetrachloride 10 65 A P3
Carbonylsulfide – – A B2 P
1-Chloro-2-butene – – A P
Chlordane (ISO) – 0.5 A P3
Chlordecone – – P
Chlorinated biphenyls ) 0.1 1 A P3
(42% chlorine
Chlorinated biphenyls 0.05 0.5 A P3
(54% chlorine)
Chlorinated camphene – 0.5 A-P
(60% chlorine)
Chlorinated diphenyloxid – 0.5 A-P
Chlorine 0.5 1.5 B P3
Chlorine dioxide 0.1 0.3 B P
Chlorine trifluoride 0.1 0.4 B P
3-Chloro-2-methyl-1-propene – – A P
1-Chloro-2-nitrobenzene – – A-P NO
1-Chloro-4-nitrobenzene 0.075 0.5 A-P NO
Chloroacetaldehyde – – A P3
p-Chloroaniline 0.04 0.2 A-P3
Chlorobenzene 50 230 A P
2-Chlorobuta-1,3-diene 5 18 AX P3
1-Chloro-2,3-epoxypropane 3 12 A P3
2-Chloroethanol 1 3 A P3
2-Chloroethyl ether 10 60 A P3
Chloroform 10 50 AX P3
N-Chloroformyl morpholine – – A P3
4-Chloro-2-methylaniline – – A-P
5-Chloro-2-methylaniline – – A-P
1-Chloronaphthalene – – A P
1-Chloro-1-nitropropane 20 100 A NOX P
2-Chlorotoluene – – A P
1-Chloropentane – – A P
1-Chloropropane – – AX P
2-Chloropropene – – AX P
Chromic anhydride – 0.1 P2
Chromiumcarbonyl – 0.1 CO-P3
Chromyl chloride – 0.1 B P3
Chrysene – – A P3
Citric acid – – P
Clophene – – A2 P2
Cobalt and compounds (as Co) – 0.1 P2
Cobaltacetat Tetrahydrat – 0.1 P2
Copper – 1 P
Copper fume – 0.1 P2
Copper sulfate solution – – P
Cotton dust, raw – 1.5 P
Cresols, all isomers 5 22 A-P3
Cristobalite – 0.15 P2
Cryofluorane (INN) 1,000 7,000 AX P3
Cumene 50 245 A P
Cyanogen bromide – 5 B-P3
Cyanogen chloride – – B-P3
Cyanurchlorid – – B-P
(Suspension in Water)
Cyanuric chloride – – B-P
Cyclohexane 300 1,050 A P
Cyclohexanol 50 200 A-P
Cyclohexanone 20 80 A P
Cyclohexanone peroxide – – B P2
Cyclohexene 300 1015 A P
Cyclohexylamine 10 40 A P
1,3-Cyclopentadiene 75 200 AX P3
Cyclopentanone – – A P

D
2,4-D (ISO) – 1 A P
Decaborane 0.05 0.3 B-P
n-Decane – – A P
n-Decyl alcohol – – A P

Demeton 0.01 0.1 A P3
Demeton-methyl 0.5 5 A P3
Diacetyl peroxide – – B-P3
2,4-Diaminoanisole – – A P2
3,3'-Diaminobenzidine – – A P2
3,3'-Diaminobenzidine – – A P3
tetrahydrochloride dihydrate
2,4-Diaminotoluene – 0.1 A-P3
4,4'-Diaminodiphenyl sulfide – – B P2
Diatomaceous earth, – 4 P
respirable dust
Diazinon (ISO) – 1 A P2
Diazomethane – – A-B-P3
Dibenzoyl peroxide – 5 B-P
Dibenzylamine – – A P
Dibenzylether – – A P
Diborane 0.1 0.1 B P
Diboron trioxide – 15 P
1,2-Dibromo-3-chloropropane – – A P3
Dibromodifluoromethane 100 860 AX P3
1,2-Dibromoethane 0.5 4 A P2
Dibutyl ether – – A P
Dibutyl phthalate – 5 A P
1,2-Dichlorobenzene 50 300 A P
1,3-Dichlorobenzene 3 20 A P
1,4-Dichlorobenzene 50 300 A-P
1,4-Dichloro-2-butene 0.01 0.05 A P3
2,2'-Dichlorodiethyl sulfide – – B P2
Dichlorodiisopropylether – – A P
1,1-Dichloroethane 100 400 AX P3
1,2-Dichloroethane 5 20 A P3
1,2-Dichloroethene (cis) 200 790 AX P3
1,2-Dichloroethene (trans) 200 790 AX P3
Dichloromethane 100 360 AX P3
1,2-Dichloromethoxyethane – – A P2
2,2'-Dichloro-4,4'- – 0.005 A P2
methylene-dianiline
1,1-Dichloro-1-nitroethane 10 60 A NO P
2,2'-Dichloro-N- – – A P3
methyldiethylamine
1,2-Dichloropropane – – A P
2,2-Dichloropropanoic acid 1 6 A P
1,3-Dichloro-2-propanol – – A P3
1,3-Dichloropropene cis 0.11 0.5 A P3
& trans isomers
2,4-Dichlorotoluene 5 30 A P
Dichlorvos (ISO) 0.1 1 A P3
Dicyclohexyl peroxide – – B-P3
Dicyclohexylmethan-4,4'- – – A B P3
diisocyanate
Dicyclopentadiene 5 3 A-P
Dieldrin (ISO) – 0.25 A P3
Diesel fuel – – A P
Diethyl carbonate – – A P
Diethyl ether 400 1,200 AX P3
Diethyl oxalate – – A P
Diethyl sebacate – – A P
Diethyl sulfate 0.03 0.2 A P3
Diethyl sulfide – – B P
Diethylamine 10 30 AX P3
2-Diethylaminoethanol 10 50 A P2
Diethylene triamine – – A P
Diethylene glycol 10 44 A P
N,N-Diethylhydroxylamine – – A 2P
Diethyl phthalate – – A P
Difluorobromomethane – – AX P3
Diglycidyl ether (DGE) 0.1 0.6 A P3
Diisooctyl phthalate – 10 A P
Diisopropyl ether 500 2100 A P
Diisopropylamine – – A P
3,3'-Dimethoxybenzidine 0.003 0.03 A P2
1,1-Dimethoxyethane – – AX P3
Dimethoxymethane 1,000 3,100 AX P3
2,5-Dimethoxytetrahydrofurane – – A P
Dimethyl disulfide – – B P3
Dimethyl ether 1,000 1,910 AX P3
Dimethyl phosphite – – A P
Dimethyl sulfate 0.04 0.2 A P3
Dimethyl sulfide – – B2 P31) Values and terms of calculation have been taken from CEN Report 529. Additional national and

local regulations must be followed. 3) rounded off to 4
4) special guidelines according to the local regulations apply

5) SCBA = self contained breathing apparatus



It is the purpose of this brochure to show
how people can be protected against health
risks ensuing from harmful substances in the
ambient atmosphere and how they can select
the appropriate filtering device.

4.2 Filter performance

Filter Filter Protection against Maximum permissible
type class concentration of toxic

substance
Gas filter Gases and vapours

Capacity:
1 Small 0.1 vol.% (1000 ppm)
2 Medium 0.5 vol.% (5000 ppm)
3 Large 1.0 vol.% (10000 ppm)

Particle Particles
Efficiency:

1 Small 4 times the O.E.L
2 Medium 12 times the O.E.L.
3 Large In conjunction with

half masks 50-times the
O.E.L., in conjunction
withfull face masks
1000 times the O.E.L.

Combined e.g. Gases, vapours and particles
1-P2 Appropriate
2-P2 combined gas Appropriate
2-P3 and particulate combined levels
3-P3 filters

5. Warnings
5.1. Do not use any filtering respirator ...
• in oxygen deficient atmosphere (see local legislation).
• in poorly ventilated areas, or in confined spaces such as tanks,

small rooms, tunnels or vessels (unless the confined space is
well ventilated and the concentration of toxic contaminants is
known to be below the upper limit recommended for the respira-
tor).

• in atmospheres where the concentrations of toxic contaminants
are unknown or are  immediate hazard to life or produce an
immediate irreversible debilitating effect on health.

• at concentrations of hazards greater than the filter class capaci-
ty, stated on the respirators label.

• if a substance has poor warning properties like odour, taste or
irritation such as Aniline, Benzene, Carbon monoxide, Ozon etc.

5.2 Immediately leave the area and than remove the respirator if ...
• breathing becomes difficult.
• dizziness or other distress occurs.
• you sense irritation, smell or taste the contaminants.
• the respirator becomes damaged.

5.3. Be sure that ...
• there are no harmful particulate substances (i.e. dusts, mists, or

fumes) present when only gas/vapour filters are fitted to the
respirator and no harmful gases/vapours are present when only
particulate filters are fitted.

• the respirator selected properly fits the wearer.

6. Filter life
The period of use of a respiratory filter depends on its size (class)
and on the conditions of use. Air consumption by the user, air hu-
midity, air temperature and the concentrations and combinations of
the toxic substances involved all influence the life time of the filter.

For this reason, a precise period of use can only be specified if all
these factors are known in advance. Gas filters generally show the
user that their capacity is exhausted by way of a perceptible odour.
Further use will certainly result in irritation of the mucous mem-
branes. For safety reasons, filters and special filters used to pro-
tect against odourless gases must replaced according to the
special guidelines according to local regulations.

Continual loading of particulate filters causes them to clog up and
the breathing resistance increases noticeably. The user can then
leave the danger area at the correct time. Depending on the mix-
ture of toxic substances, combined filters indicate that their capaci-
ty is becoming exhausted either by an odour or by increased
breathing resistance.

7. Filter recommendation

1. The selection of the respirator is dependent on the nature and
extent of the hazard, the work requirements and conditions, and
the characteristics and limitations of the respirator available.

2. The following circumstances have to be checked firstly:
• What are the contaminants?
• What are their concentrations?
• What is the applicable Occupational Exposure Level (OEL1)?
• Are the contaminants gaseous or particulate or a combination

of both?
• Do the contaminants have adequate warning properties of

smell and /or taste?
• Are the contaminants immediately dangerous to life and health

(IDLH)?
• Does the atmosphere contain enough oxygen?

(See local legislation)
• Is additional Protection Equipment required ?

3. The protection factor necessary1

The selection of the most suitable type of equipment for particu-
lar circumstances requires understanding of the hazard against
which protection is required as well as understanding of the
limits of protection of the equipment available. It is necessary to
know both the concentration and occupational exposure limits of
harmful contaminants that are likely to be encountered in air.
An OEL is the concentration of an airborne substance, averaged
over a reference period, at which, according to current know-
ledge, there is no evidence that it is likely to be injurious to em-
ployees if they are exposed by inhalation, day after day, to that
concentration.

Example 2

Question:
The maximum allowed concentration of contaminant
with full face mask and B2 filter?
Contaminant: Chlorine
OEL 0,5 ppm (MAK according to German regulations)

Full face mask gives a nominal protection factor of 2000.
Full face mask + B2 filter gives a nominal protection factor of 2000.

Answer:
2000 x 0,5 ppm = 1000 ppm = 0.1% chlorine by volume.

The same method is used for either particulate or gaseous haz-
ards. Where contaminants are present in both forms the nominal
protection factor must be established for each one separately. For
the selection of filtering devices the higher one must be applied.

It should be borne in mind that the performance predicted by the
Nominal Protection Factor can only be expected of a respiratory
protective device which is correctly worn and which has been prop-
erly maintained. When a facepiece is available in more than one size
it is important the best fit for the individual is worn. Facial hair, when
present between the face and facepiece seal will substantially in-
crease the leakage with consequential decrease in protection.

Table 1

Example 1

Concentration  =
OEL

2) Nominal Protection Factors
As an aid to the selection of respiratory protective equipment, the term „Nominal Protection
Factor’’ has been introduced into these guidelines for each type of equipment The NPF is de-
rived from the maximum permitted inward leakage (%) of the whole device stated in certain
standards or the inward leakage figures from the relevant standards for different components.

Nominal Protection Factor is defined as
 1

NPF = —— x 100%
PIL

where PIL = permitted total inward leakage (%)

Question:
How to calculate the protection factor required?
Contaminant: total inhalable dust
Concentration: the time-weighted average is 500 mg/m3

The occupational
exposure limit: 10 mg/m3

Answer: The minimum protection factor required is:

From the list (Table 1) of respiratory protective devices it shows
the type of equipment which meets the minimum requirement of
the protection factor of 50 if used correctly. This applies e.g. for a
half mask plus P3 filter.

500  = 50
10

Device Marking Nominal protection
factors 2)

Particle filtering devices
Filtering half mask FFP1 4

FFP2 12
FFP3 50

Filter with quarter mask P1 4
or half  mask P2 12

P3 50
Filter with full face mask P1 5

P2 20
P3 1000

Gas filtering devices
Filter with quarter or half mask 50
Filter with full face mask 2000

4. Selection of the filter
4.1. Filter types
Contaminants are encountered in different forms, presenting either
a particulate or gaseous hazard, and therefore different filters are
required to protect against particles, specific gases, or a combina-
tion of both. A particulate hazard may include dusts, fibres, fumes,
mists or micro-organisms. A gaseous hazard may consist of gases
or vapours. It is important that the appropriate type of filter is se-
lected for the form of contaminant to be encountered.
The following table shows the colour coding of respiratory filters
as per EN 141/143/371.

Table 2

Colour code Filter type Main field of application
AX Gases and vapours of organic com-

pounds with boiling point ≤ 65 °C
A Gases and vapours of organic com-

pounds with boiling point > 65 °C
B Inorganic gases and vapours

e.g. chlorine, hydrogen sulphide,
hydrogen cyanide

E Sulphur dioxide, hydrogen chloride
K Ammonia
CO Carbon monoxide4

Hg Mercury vapour
NO Nitrous gases

including nitrogen monoxide
Reactor Radioactive iodine4

including radioactive methyl iodide
P Particles

Example 4

A2 B2-P3

A filter with the above mentioned colour code is suitable for
• gases and vapours of organic compounds with a boiling point

greater than 65 °C covered by filter classs 2 and
• inorganic gases and vapours e.g. chlorine, hydrogen sulphide,

hydrogen cyanide up to concentrations covered by filter class 2 and
• particles up to concentrations covered by filter class 3

Example 3

Question:
What is the NPF of a Filtering half mask,
Permitted total inward leakage = 22 %
Answer: 1   1
Nominal protection factor = —————— = —— x 100 = 4,53

permitted total   22
inward leakage

filter

filter
Contaminant  O.E.L. Filter Colour

ppm mg/m3 type code

Please notice the nominclature for the filter recommendations is as follows:
A-P3 Combined filter required, e.g. Lindane
A P Gas filter or particle filter required; if the substance is also present in particulate or

gaseous matter a combined filter (A-P) is required, e.g. 1-octene.

A
Acetaldehyde 100 180 AX
Acetic acid 10 25 B E P
Acetic acid 100 525 A P
3-methylbutyl ester
Acetic anhydride 5 20 A
Acetoncyanohydrin – – A P
Acetone 500 2000 AX P3
Acetonitrile 40 70 A P3
Acrolein 0.1 0.25 AX P3
Acrylamide – 0.03 A-P3
Acrylic acid – – A P
Acrylonitrile 3 7 A
Aldrin (ISO) – 0.25 A-P3
Allyl chloride 1 3 AX
Allyl-2,3-epoxypropyl ether – – A P
Allyl propyl disulfide 2 12 B P
Aluminium – – P
Aluminium metal – 6 P
Aluminium oxide – 6 P
o-Aminoazotoluene – – P3
2-Aminobutan 5 15 AX
2-Aminoethanol 3 6 A
3-Amino-9-ethylcarbazole – – P3
2-Amino-2-methylpropane 5 15 AX
Amitrole – 0.2 P
Ammonia 50 35 K P3
Ammonium sulphamidate – 15 P
d-Amyl bromide – – A P
Aniline 2 8 A
o-Anisidine 0.1 0.5 A P3
Anthracene – – A-P2
9,10-Anthraquinone – – P
Antimony pentachloride – – B-P2
Antimony and compounds – 0.5 P
(as Sb)
Antimony trioxide – 0.3 P
ANTU – 0.3 B-P
Arsenic pentoxide – 0.1 P

Arsenic trioxide – 0.1 P
Arsenous acid – 0.1 P
Arsine 0.05 0.2 A-B2 P3
Asbestos, all forms – 250,000 fibres P3
Asphalt, petroleufumes – 5 A-P3
Atrazine (ISO) – 2 A P
Auramine – 0.08 A-P
Azinphos-methyl (ISO) – 0.2 A-P
Aziridine 0.5 0.9 K2 P3

B
Barium chloride (as BA) – 0.5 P
Beech wood dust – 2 P3
Benzaldehyde – – A
Benzene 1 3.2 A
Benzidine – – A P3
Benzo[a]pyrene – 0.002 A P
Benzylamine – – A P
Beryllium – 0.002 P
(and Compounds, as Be)
Biphenyl 0.2 1 A-P
bis(Chloromethyl) ether – – A P3
Bituminous coal tar – – A-P3
Boric acid – – B-P
Bornan-2-one 2 3 A-P
Boron trifluoride 1 3 B P3
Boron trichloride – – B-P2
Bromine 0.1 0.7 B P
Bromobenzene – – A P
2-Bromobutane – – A P
1-Bromo-2-chloroethane – – A P2
Bromochloromethane 200 1050 A P
2-Bromo-2-chloro- 5 40 AX  P3
1,1,1-trifluoroethane
Bromo ethane – – AX P3
Bromoethylene – – AX P3
Bromoform – – A P3
Bromomethane – – AX P3
Browncoal tar – – A-P2
Buta-1,3-diene 5 11 AX P3
n-Butane 1,000 2,350 AX P3
1,4-Butane sultone – – A P3
2,4-Butane sultone – – A P
Butan-1-ol 3 8 A P
Butan-2-ol 100 300 A P
Butan-2-one 200 590 A P
trans-But-2-enal 0.34 1 A P3
2-Butine – – AX P
2-Butoxyethanol 20 100 A P
Butyl acetate 200 950 A P
sec-Butyl acetate 200 950 A P
tert-Butyl acetate 200 950 A P
n-Butyl acrylate 10 55 A P
Butyl formate – – A P
tert-Butyl glycidyl ether – – A P
tert-Butyl hydroperoxide – – B P
n-Butyl mercaptan 0.5 1.5 B P
Butyl methacrylate – – A P
tert-Butyl peracetate – – B P
tert-Butyl peroxide – – B P
Butyl stearate – – A P
n-Butylamine 5 15 A P
n-Butylchloride 25 99.5 A P
iso-Butylchloride – – A P
tert-Butylchloride – – AX P
Butyl-2,3-epoxypropyl ether 25 135 A P3
p-tert-Butylphenol 0.08 0.5 A-P
4-tert-Butyltoluene 10 60 A P3

C
Cadmium – 0.015 P2
Cadmium chloride – 0.015 P2
Cadmium oxide fume – 0.015 P2
(as Cd)
Cadmium sulfate (as Cd) – 0.015 P2
Calcium arsenate – 0.1 P2
Calcium bisulfite, solution – – E-P
Calcium chromate (VI) as Cr – 0.05 P2

Calcium cyanamide – 0.5 SCBA5)

Calcium hydroxide – 5 SCBA5)

Calcium oxide – 5 SCBA5)

Calcium hypochlorite – – B-P2
Caprolactam (dust) – 51 A-P
Carbaryl (ISO) – 5 SCBA5)

Carbon disulfide 10 30 B P3
Carbon monoxide 30 33 CO
Carbon tetrachloride 10 65 A P3
Carbonylsulfide – – A B2 P
1-Chloro-2-butene – – A P
Chlordane (ISO) – 0.5 A P3
Chlordecone – – P
Chlorinated biphenyls ) 0.1 1 A P3
(42% chlorine
Chlorinated biphenyls 0.05 0.5 A P3
(54% chlorine)
Chlorinated camphene – 0.5 A-P
(60% chlorine)
Chlorinated diphenyloxid – 0.5 A-P
Chlorine 0.5 1.5 B P3
Chlorine dioxide 0.1 0.3 B P
Chlorine trifluoride 0.1 0.4 B P
3-Chloro-2-methyl-1-propene – – A P
1-Chloro-2-nitrobenzene – – A-P NO
1-Chloro-4-nitrobenzene 0.075 0.5 A-P NO
Chloroacetaldehyde – – A P3
p-Chloroaniline 0.04 0.2 A-P3
Chlorobenzene 50 230 A P
2-Chlorobuta-1,3-diene 5 18 AX P3
1-Chloro-2,3-epoxypropane 3 12 A P3
2-Chloroethanol 1 3 A P3
2-Chloroethyl ether 10 60 A P3
Chloroform 10 50 AX P3
N-Chloroformyl morpholine – – A P3
4-Chloro-2-methylaniline – – A-P
5-Chloro-2-methylaniline – – A-P
1-Chloronaphthalene – – A P
1-Chloro-1-nitropropane 20 100 A NOX P
2-Chlorotoluene – – A P
1-Chloropentane – – A P
1-Chloropropane – – AX P
2-Chloropropene – – AX P
Chromic anhydride – 0.1 P2
Chromiumcarbonyl – 0.1 CO-P3
Chromyl chloride – 0.1 B P3
Chrysene – – A P3
Citric acid – – P
Clophene – – A2 P2
Cobalt and compounds (as Co) – 0.1 P2
Cobaltacetat Tetrahydrat – 0.1 P2
Copper – 1 P
Copper fume – 0.1 P2
Copper sulfate solution – – P
Cotton dust, raw – 1.5 P
Cresols, all isomers 5 22 A-P3
Cristobalite – 0.15 P2
Cryofluorane (INN) 1,000 7,000 AX P3
Cumene 50 245 A P
Cyanogen bromide – 5 B-P3
Cyanogen chloride – – B-P3
Cyanurchlorid – – B-P
(Suspension in Water)
Cyanuric chloride – – B-P
Cyclohexane 300 1,050 A P
Cyclohexanol 50 200 A-P
Cyclohexanone 20 80 A P
Cyclohexanone peroxide – – B P2
Cyclohexene 300 1015 A P
Cyclohexylamine 10 40 A P
1,3-Cyclopentadiene 75 200 AX P3
Cyclopentanone – – A P

D
2,4-D (ISO) – 1 A P
Decaborane 0.05 0.3 B-P
n-Decane – – A P
n-Decyl alcohol – – A P

Demeton 0.01 0.1 A P3
Demeton-methyl 0.5 5 A P3
Diacetyl peroxide – – B-P3
2,4-Diaminoanisole – – A P2
3,3'-Diaminobenzidine – – A P2
3,3'-Diaminobenzidine – – A P3
tetrahydrochloride dihydrate
2,4-Diaminotoluene – 0.1 A-P3
4,4'-Diaminodiphenyl sulfide – – B P2
Diatomaceous earth, – 4 P
respirable dust
Diazinon (ISO) – 1 A P2
Diazomethane – – A-B-P3
Dibenzoyl peroxide – 5 B-P
Dibenzylamine – – A P
Dibenzylether – – A P
Diborane 0.1 0.1 B P
Diboron trioxide – 15 P
1,2-Dibromo-3-chloropropane – – A P3
Dibromodifluoromethane 100 860 AX P3
1,2-Dibromoethane 0.5 4 A P2
Dibutyl ether – – A P
Dibutyl phthalate – 5 A P
1,2-Dichlorobenzene 50 300 A P
1,3-Dichlorobenzene 3 20 A P
1,4-Dichlorobenzene 50 300 A-P
1,4-Dichloro-2-butene 0.01 0.05 A P3
2,2'-Dichlorodiethyl sulfide – – B P2
Dichlorodiisopropylether – – A P
1,1-Dichloroethane 100 400 AX P3
1,2-Dichloroethane 5 20 A P3
1,2-Dichloroethene (cis) 200 790 AX P3
1,2-Dichloroethene (trans) 200 790 AX P3
Dichloromethane 100 360 AX P3
1,2-Dichloromethoxyethane – – A P2
2,2'-Dichloro-4,4'- – 0.005 A P2
methylene-dianiline
1,1-Dichloro-1-nitroethane 10 60 A NO P
2,2'-Dichloro-N- – – A P3
methyldiethylamine
1,2-Dichloropropane – – A P
2,2-Dichloropropanoic acid 1 6 A P
1,3-Dichloro-2-propanol – – A P3
1,3-Dichloropropene cis 0.11 0.5 A P3
& trans isomers
2,4-Dichlorotoluene 5 30 A P
Dichlorvos (ISO) 0.1 1 A P3
Dicyclohexyl peroxide – – B-P3
Dicyclohexylmethan-4,4'- – – A B P3
diisocyanate
Dicyclopentadiene 5 3 A-P
Dieldrin (ISO) – 0.25 A P3
Diesel fuel – – A P
Diethyl carbonate – – A P
Diethyl ether 400 1,200 AX P3
Diethyl oxalate – – A P
Diethyl sebacate – – A P
Diethyl sulfate 0.03 0.2 A P3
Diethyl sulfide – – B P
Diethylamine 10 30 AX P3
2-Diethylaminoethanol 10 50 A P2
Diethylene triamine – – A P
Diethylene glycol 10 44 A P
N,N-Diethylhydroxylamine – – A 2P
Diethyl phthalate – – A P
Difluorobromomethane – – AX P3
Diglycidyl ether (DGE) 0.1 0.6 A P3
Diisooctyl phthalate – 10 A P
Diisopropyl ether 500 2100 A P
Diisopropylamine – – A P
3,3'-Dimethoxybenzidine 0.003 0.03 A P2
1,1-Dimethoxyethane – – AX P3
Dimethoxymethane 1,000 3,100 AX P3
2,5-Dimethoxytetrahydrofurane – – A P
Dimethyl disulfide – – B P3
Dimethyl ether 1,000 1,910 AX P3
Dimethyl phosphite – – A P
Dimethyl sulfate 0.04 0.2 A P3
Dimethyl sulfide – – B2 P31) Values and terms of calculation have been taken from CEN Report 529. Additional national and

local regulations must be followed. 3) rounded off to 4
4) special guidelines according to the local regulations apply

5) SCBA = self contained breathing apparatus



It is the purpose of this brochure to show
how people can be protected against health
risks ensuing from harmful substances in the
ambient atmosphere and how they can select
the appropriate filtering device.

4.2 Filter performance

Filter Filter Protection against Maximum permissible
type class concentration of toxic

substance
Gas filter Gases and vapours

Capacity:
1 Small 0.1 vol.% (1000 ppm)
2 Medium 0.5 vol.% (5000 ppm)
3 Large 1.0 vol.% (10000 ppm)

Particle Particles
Efficiency:

1 Small 4 times the O.E.L
2 Medium 12 times the O.E.L.
3 Large In conjunction with

half masks 50-times the
O.E.L., in conjunction
withfull face masks
1000 times the O.E.L.

Combined e.g. Gases, vapours and particles
1-P2 Appropriate
2-P2 combined gas Appropriate
2-P3 and particulate combined levels
3-P3 filters

5. Warnings
5.1. Do not use any filtering respirator ...
• in oxygen deficient atmosphere (see local legislation).
• in poorly ventilated areas, or in confined spaces such as tanks,

small rooms, tunnels or vessels (unless the confined space is
well ventilated and the concentration of toxic contaminants is
known to be below the upper limit recommended for the respira-
tor).

• in atmospheres where the concentrations of toxic contaminants
are unknown or are  immediate hazard to life or produce an
immediate irreversible debilitating effect on health.

• at concentrations of hazards greater than the filter class capaci-
ty, stated on the respirators label.

• if a substance has poor warning properties like odour, taste or
irritation such as Aniline, Benzene, Carbon monoxide, Ozon etc.

5.2 Immediately leave the area and than remove the respirator if ...
• breathing becomes difficult.
• dizziness or other distress occurs.
• you sense irritation, smell or taste the contaminants.
• the respirator becomes damaged.

5.3. Be sure that ...
• there are no harmful particulate substances (i.e. dusts, mists, or

fumes) present when only gas/vapour filters are fitted to the
respirator and no harmful gases/vapours are present when only
particulate filters are fitted.

• the respirator selected properly fits the wearer.

6. Filter life
The period of use of a respiratory filter depends on its size (class)
and on the conditions of use. Air consumption by the user, air hu-
midity, air temperature and the concentrations and combinations of
the toxic substances involved all influence the life time of the filter.

For this reason, a precise period of use can only be specified if all
these factors are known in advance. Gas filters generally show the
user that their capacity is exhausted by way of a perceptible odour.
Further use will certainly result in irritation of the mucous mem-
branes. For safety reasons, filters and special filters used to pro-
tect against odourless gases must replaced according to the
special guidelines according to local regulations.

Continual loading of particulate filters causes them to clog up and
the breathing resistance increases noticeably. The user can then
leave the danger area at the correct time. Depending on the mix-
ture of toxic substances, combined filters indicate that their capaci-
ty is becoming exhausted either by an odour or by increased
breathing resistance.

7. Filter recommendation

1. The selection of the respirator is dependent on the nature and
extent of the hazard, the work requirements and conditions, and
the characteristics and limitations of the respirator available.

2. The following circumstances have to be checked firstly:
• What are the contaminants?
• What are their concentrations?
• What is the applicable Occupational Exposure Level (OEL1)?
• Are the contaminants gaseous or particulate or a combination

of both?
• Do the contaminants have adequate warning properties of

smell and /or taste?
• Are the contaminants immediately dangerous to life and health

(IDLH)?
• Does the atmosphere contain enough oxygen?

(See local legislation)
• Is additional Protection Equipment required ?

3. The protection factor necessary1

The selection of the most suitable type of equipment for particu-
lar circumstances requires understanding of the hazard against
which protection is required as well as understanding of the
limits of protection of the equipment available. It is necessary to
know both the concentration and occupational exposure limits of
harmful contaminants that are likely to be encountered in air.
An OEL is the concentration of an airborne substance, averaged
over a reference period, at which, according to current know-
ledge, there is no evidence that it is likely to be injurious to em-
ployees if they are exposed by inhalation, day after day, to that
concentration.

Example 2

Question:
The maximum allowed concentration of contaminant
with full face mask and B2 filter?
Contaminant: Chlorine
OEL 0,5 ppm (MAK according to German regulations)

Full face mask gives a nominal protection factor of 2000.
Full face mask + B2 filter gives a nominal protection factor of 2000.

Answer:
2000 x 0,5 ppm = 1000 ppm = 0.1% chlorine by volume.

The same method is used for either particulate or gaseous haz-
ards. Where contaminants are present in both forms the nominal
protection factor must be established for each one separately. For
the selection of filtering devices the higher one must be applied.

It should be borne in mind that the performance predicted by the
Nominal Protection Factor can only be expected of a respiratory
protective device which is correctly worn and which has been prop-
erly maintained. When a facepiece is available in more than one size
it is important the best fit for the individual is worn. Facial hair, when
present between the face and facepiece seal will substantially in-
crease the leakage with consequential decrease in protection.

Table 1

Example 1

Concentration  =
OEL

2) Nominal Protection Factors
As an aid to the selection of respiratory protective equipment, the term „Nominal Protection
Factor’’ has been introduced into these guidelines for each type of equipment The NPF is de-
rived from the maximum permitted inward leakage (%) of the whole device stated in certain
standards or the inward leakage figures from the relevant standards for different components.

Nominal Protection Factor is defined as
 1

NPF = —— x 100%
PIL

where PIL = permitted total inward leakage (%)

Question:
How to calculate the protection factor required?
Contaminant: total inhalable dust
Concentration: the time-weighted average is 500 mg/m3

The occupational
exposure limit: 10 mg/m3

Answer: The minimum protection factor required is:

From the list (Table 1) of respiratory protective devices it shows
the type of equipment which meets the minimum requirement of
the protection factor of 50 if used correctly. This applies e.g. for a
half mask plus P3 filter.

500  = 50
10

Device Marking Nominal protection
factors 2)

Particle filtering devices
Filtering half mask FFP1 4

FFP2 12
FFP3 50

Filter with quarter mask P1 4
or half  mask P2 12

P3 50
Filter with full face mask P1 5

P2 20
P3 1000

Gas filtering devices
Filter with quarter or half mask 50
Filter with full face mask 2000

4. Selection of the filter
4.1. Filter types
Contaminants are encountered in different forms, presenting either
a particulate or gaseous hazard, and therefore different filters are
required to protect against particles, specific gases, or a combina-
tion of both. A particulate hazard may include dusts, fibres, fumes,
mists or micro-organisms. A gaseous hazard may consist of gases
or vapours. It is important that the appropriate type of filter is se-
lected for the form of contaminant to be encountered.
The following table shows the colour coding of respiratory filters
as per EN 141/143/371.

Table 2

Colour code Filter type Main field of application
AX Gases and vapours of organic com-

pounds with boiling point ≤ 65 °C
A Gases and vapours of organic com-

pounds with boiling point > 65 °C
B Inorganic gases and vapours

e.g. chlorine, hydrogen sulphide,
hydrogen cyanide

E Sulphur dioxide, hydrogen chloride
K Ammonia
CO Carbon monoxide4

Hg Mercury vapour
NO Nitrous gases

including nitrogen monoxide
Reactor Radioactive iodine4

including radioactive methyl iodide
P Particles

Example 4

A2 B2-P3

A filter with the above mentioned colour code is suitable for
• gases and vapours of organic compounds with a boiling point

greater than 65 °C covered by filter classs 2 and
• inorganic gases and vapours e.g. chlorine, hydrogen sulphide,

hydrogen cyanide up to concentrations covered by filter class 2 and
• particles up to concentrations covered by filter class 3

Example 3

Question:
What is the NPF of a Filtering half mask,
Permitted total inward leakage = 22 %
Answer: 1   1
Nominal protection factor = —————— = —— x 100 = 4,53

permitted total   22
inward leakage

filter

filter
Contaminant  O.E.L. Filter Colour

ppm mg/m3 type code

Please notice the nominclature for the filter recommendations is as follows:
A-P3 Combined filter required, e.g. Lindane
A P Gas filter or particle filter required; if the substance is also present in particulate or

gaseous matter a combined filter (A-P) is required, e.g. 1-octene.

A
Acetaldehyde 100 180 AX
Acetic acid 10 25 B E P
Acetic acid 100 525 A P
3-methylbutyl ester
Acetic anhydride 5 20 A
Acetoncyanohydrin – – A P
Acetone 500 2000 AX P3
Acetonitrile 40 70 A P3
Acrolein 0.1 0.25 AX P3
Acrylamide – 0.03 A-P3
Acrylic acid – – A P
Acrylonitrile 3 7 A
Aldrin (ISO) – 0.25 A-P3
Allyl chloride 1 3 AX
Allyl-2,3-epoxypropyl ether – – A P
Allyl propyl disulfide 2 12 B P
Aluminium – – P
Aluminium metal – 6 P
Aluminium oxide – 6 P
o-Aminoazotoluene – – P3
2-Aminobutan 5 15 AX
2-Aminoethanol 3 6 A
3-Amino-9-ethylcarbazole – – P3
2-Amino-2-methylpropane 5 15 AX
Amitrole – 0.2 P
Ammonia 50 35 K P3
Ammonium sulphamidate – 15 P
d-Amyl bromide – – A P
Aniline 2 8 A
o-Anisidine 0.1 0.5 A P3
Anthracene – – A-P2
9,10-Anthraquinone – – P
Antimony pentachloride – – B-P2
Antimony and compounds – 0.5 P
(as Sb)
Antimony trioxide – 0.3 P
ANTU – 0.3 B-P
Arsenic pentoxide – 0.1 P

Arsenic trioxide – 0.1 P
Arsenous acid – 0.1 P
Arsine 0.05 0.2 A-B2 P3
Asbestos, all forms – 250,000 fibres P3
Asphalt, petroleufumes – 5 A-P3
Atrazine (ISO) – 2 A P
Auramine – 0.08 A-P
Azinphos-methyl (ISO) – 0.2 A-P
Aziridine 0.5 0.9 K2 P3

B
Barium chloride (as BA) – 0.5 P
Beech wood dust – 2 P3
Benzaldehyde – – A
Benzene 1 3.2 A
Benzidine – – A P3
Benzo[a]pyrene – 0.002 A P
Benzylamine – – A P
Beryllium – 0.002 P
(and Compounds, as Be)
Biphenyl 0.2 1 A-P
bis(Chloromethyl) ether – – A P3
Bituminous coal tar – – A-P3
Boric acid – – B-P
Bornan-2-one 2 3 A-P
Boron trifluoride 1 3 B P3
Boron trichloride – – B-P2
Bromine 0.1 0.7 B P
Bromobenzene – – A P
2-Bromobutane – – A P
1-Bromo-2-chloroethane – – A P2
Bromochloromethane 200 1050 A P
2-Bromo-2-chloro- 5 40 AX  P3
1,1,1-trifluoroethane
Bromo ethane – – AX P3
Bromoethylene – – AX P3
Bromoform – – A P3
Bromomethane – – AX P3
Browncoal tar – – A-P2
Buta-1,3-diene 5 11 AX P3
n-Butane 1,000 2,350 AX P3
1,4-Butane sultone – – A P3
2,4-Butane sultone – – A P
Butan-1-ol 3 8 A P
Butan-2-ol 100 300 A P
Butan-2-one 200 590 A P
trans-But-2-enal 0.34 1 A P3
2-Butine – – AX P
2-Butoxyethanol 20 100 A P
Butyl acetate 200 950 A P
sec-Butyl acetate 200 950 A P
tert-Butyl acetate 200 950 A P
n-Butyl acrylate 10 55 A P
Butyl formate – – A P
tert-Butyl glycidyl ether – – A P
tert-Butyl hydroperoxide – – B P
n-Butyl mercaptan 0.5 1.5 B P
Butyl methacrylate – – A P
tert-Butyl peracetate – – B P
tert-Butyl peroxide – – B P
Butyl stearate – – A P
n-Butylamine 5 15 A P
n-Butylchloride 25 99.5 A P
iso-Butylchloride – – A P
tert-Butylchloride – – AX P
Butyl-2,3-epoxypropyl ether 25 135 A P3
p-tert-Butylphenol 0.08 0.5 A-P
4-tert-Butyltoluene 10 60 A P3

C
Cadmium – 0.015 P2
Cadmium chloride – 0.015 P2
Cadmium oxide fume – 0.015 P2
(as Cd)
Cadmium sulfate (as Cd) – 0.015 P2
Calcium arsenate – 0.1 P2
Calcium bisulfite, solution – – E-P
Calcium chromate (VI) as Cr – 0.05 P2

Calcium cyanamide – 0.5 SCBA5)

Calcium hydroxide – 5 SCBA5)

Calcium oxide – 5 SCBA5)

Calcium hypochlorite – – B-P2
Caprolactam (dust) – 51 A-P
Carbaryl (ISO) – 5 SCBA5)

Carbon disulfide 10 30 B P3
Carbon monoxide 30 33 CO
Carbon tetrachloride 10 65 A P3
Carbonylsulfide – – A B2 P
1-Chloro-2-butene – – A P
Chlordane (ISO) – 0.5 A P3
Chlordecone – – P
Chlorinated biphenyls ) 0.1 1 A P3
(42% chlorine
Chlorinated biphenyls 0.05 0.5 A P3
(54% chlorine)
Chlorinated camphene – 0.5 A-P
(60% chlorine)
Chlorinated diphenyloxid – 0.5 A-P
Chlorine 0.5 1.5 B P3
Chlorine dioxide 0.1 0.3 B P
Chlorine trifluoride 0.1 0.4 B P
3-Chloro-2-methyl-1-propene – – A P
1-Chloro-2-nitrobenzene – – A-P NO
1-Chloro-4-nitrobenzene 0.075 0.5 A-P NO
Chloroacetaldehyde – – A P3
p-Chloroaniline 0.04 0.2 A-P3
Chlorobenzene 50 230 A P
2-Chlorobuta-1,3-diene 5 18 AX P3
1-Chloro-2,3-epoxypropane 3 12 A P3
2-Chloroethanol 1 3 A P3
2-Chloroethyl ether 10 60 A P3
Chloroform 10 50 AX P3
N-Chloroformyl morpholine – – A P3
4-Chloro-2-methylaniline – – A-P
5-Chloro-2-methylaniline – – A-P
1-Chloronaphthalene – – A P
1-Chloro-1-nitropropane 20 100 A NOX P
2-Chlorotoluene – – A P
1-Chloropentane – – A P
1-Chloropropane – – AX P
2-Chloropropene – – AX P
Chromic anhydride – 0.1 P2
Chromiumcarbonyl – 0.1 CO-P3
Chromyl chloride – 0.1 B P3
Chrysene – – A P3
Citric acid – – P
Clophene – – A2 P2
Cobalt and compounds (as Co) – 0.1 P2
Cobaltacetat Tetrahydrat – 0.1 P2
Copper – 1 P
Copper fume – 0.1 P2
Copper sulfate solution – – P
Cotton dust, raw – 1.5 P
Cresols, all isomers 5 22 A-P3
Cristobalite – 0.15 P2
Cryofluorane (INN) 1,000 7,000 AX P3
Cumene 50 245 A P
Cyanogen bromide – 5 B-P3
Cyanogen chloride – – B-P3
Cyanurchlorid – – B-P
(Suspension in Water)
Cyanuric chloride – – B-P
Cyclohexane 300 1,050 A P
Cyclohexanol 50 200 A-P
Cyclohexanone 20 80 A P
Cyclohexanone peroxide – – B P2
Cyclohexene 300 1015 A P
Cyclohexylamine 10 40 A P
1,3-Cyclopentadiene 75 200 AX P3
Cyclopentanone – – A P

D
2,4-D (ISO) – 1 A P
Decaborane 0.05 0.3 B-P
n-Decane – – A P
n-Decyl alcohol – – A P

Demeton 0.01 0.1 A P3
Demeton-methyl 0.5 5 A P3
Diacetyl peroxide – – B-P3
2,4-Diaminoanisole – – A P2
3,3'-Diaminobenzidine – – A P2
3,3'-Diaminobenzidine – – A P3
tetrahydrochloride dihydrate
2,4-Diaminotoluene – 0.1 A-P3
4,4'-Diaminodiphenyl sulfide – – B P2
Diatomaceous earth, – 4 P
respirable dust
Diazinon (ISO) – 1 A P2
Diazomethane – – A-B-P3
Dibenzoyl peroxide – 5 B-P
Dibenzylamine – – A P
Dibenzylether – – A P
Diborane 0.1 0.1 B P
Diboron trioxide – 15 P
1,2-Dibromo-3-chloropropane – – A P3
Dibromodifluoromethane 100 860 AX P3
1,2-Dibromoethane 0.5 4 A P2
Dibutyl ether – – A P
Dibutyl phthalate – 5 A P
1,2-Dichlorobenzene 50 300 A P
1,3-Dichlorobenzene 3 20 A P
1,4-Dichlorobenzene 50 300 A-P
1,4-Dichloro-2-butene 0.01 0.05 A P3
2,2'-Dichlorodiethyl sulfide – – B P2
Dichlorodiisopropylether – – A P
1,1-Dichloroethane 100 400 AX P3
1,2-Dichloroethane 5 20 A P3
1,2-Dichloroethene (cis) 200 790 AX P3
1,2-Dichloroethene (trans) 200 790 AX P3
Dichloromethane 100 360 AX P3
1,2-Dichloromethoxyethane – – A P2
2,2'-Dichloro-4,4'- – 0.005 A P2
methylene-dianiline
1,1-Dichloro-1-nitroethane 10 60 A NO P
2,2'-Dichloro-N- – – A P3
methyldiethylamine
1,2-Dichloropropane – – A P
2,2-Dichloropropanoic acid 1 6 A P
1,3-Dichloro-2-propanol – – A P3
1,3-Dichloropropene cis 0.11 0.5 A P3
& trans isomers
2,4-Dichlorotoluene 5 30 A P
Dichlorvos (ISO) 0.1 1 A P3
Dicyclohexyl peroxide – – B-P3
Dicyclohexylmethan-4,4'- – – A B P3
diisocyanate
Dicyclopentadiene 5 3 A-P
Dieldrin (ISO) – 0.25 A P3
Diesel fuel – – A P
Diethyl carbonate – – A P
Diethyl ether 400 1,200 AX P3
Diethyl oxalate – – A P
Diethyl sebacate – – A P
Diethyl sulfate 0.03 0.2 A P3
Diethyl sulfide – – B P
Diethylamine 10 30 AX P3
2-Diethylaminoethanol 10 50 A P2
Diethylene triamine – – A P
Diethylene glycol 10 44 A P
N,N-Diethylhydroxylamine – – A 2P
Diethyl phthalate – – A P
Difluorobromomethane – – AX P3
Diglycidyl ether (DGE) 0.1 0.6 A P3
Diisooctyl phthalate – 10 A P
Diisopropyl ether 500 2100 A P
Diisopropylamine – – A P
3,3'-Dimethoxybenzidine 0.003 0.03 A P2
1,1-Dimethoxyethane – – AX P3
Dimethoxymethane 1,000 3,100 AX P3
2,5-Dimethoxytetrahydrofurane – – A P
Dimethyl disulfide – – B P3
Dimethyl ether 1,000 1,910 AX P3
Dimethyl phosphite – – A P
Dimethyl sulfate 0.04 0.2 A P3
Dimethyl sulfide – – B2 P31) Values and terms of calculation have been taken from CEN Report 529. Additional national and

local regulations must be followed. 3) rounded off to 4
4) special guidelines according to the local regulations apply

5) SCBA = self contained breathing apparatus



It is the purpose of this brochure to show
how people can be protected against health
risks ensuing from harmful substances in the
ambient atmosphere and how they can select
the appropriate filtering device.

4.2 Filter performance

Filter Filter Protection against Maximum permissible
type class concentration of toxic

substance
Gas filter Gases and vapours

Capacity:
1 Small 0.1 vol.% (1000 ppm)
2 Medium 0.5 vol.% (5000 ppm)
3 Large 1.0 vol.% (10000 ppm)

Particle Particles
Efficiency:

1 Small 4 times the O.E.L
2 Medium 12 times the O.E.L.
3 Large In conjunction with

half masks 50-times the
O.E.L., in conjunction
withfull face masks
1000 times the O.E.L.

Combined e.g. Gases, vapours and particles
1-P2 Appropriate
2-P2 combined gas Appropriate
2-P3 and particulate combined levels
3-P3 filters

5. Warnings
5.1. Do not use any filtering respirator ...
• in oxygen deficient atmosphere (see local legislation).
• in poorly ventilated areas, or in confined spaces such as tanks,

small rooms, tunnels or vessels (unless the confined space is
well ventilated and the concentration of toxic contaminants is
known to be below the upper limit recommended for the respira-
tor).

• in atmospheres where the concentrations of toxic contaminants
are unknown or are  immediate hazard to life or produce an
immediate irreversible debilitating effect on health.

• at concentrations of hazards greater than the filter class capaci-
ty, stated on the respirators label.

• if a substance has poor warning properties like odour, taste or
irritation such as Aniline, Benzene, Carbon monoxide, Ozon etc.

5.2 Immediately leave the area and than remove the respirator if ...
• breathing becomes difficult.
• dizziness or other distress occurs.
• you sense irritation, smell or taste the contaminants.
• the respirator becomes damaged.

5.3. Be sure that ...
• there are no harmful particulate substances (i.e. dusts, mists, or

fumes) present when only gas/vapour filters are fitted to the
respirator and no harmful gases/vapours are present when only
particulate filters are fitted.

• the respirator selected properly fits the wearer.

6. Filter life
The period of use of a respiratory filter depends on its size (class)
and on the conditions of use. Air consumption by the user, air hu-
midity, air temperature and the concentrations and combinations of
the toxic substances involved all influence the life time of the filter.

For this reason, a precise period of use can only be specified if all
these factors are known in advance. Gas filters generally show the
user that their capacity is exhausted by way of a perceptible odour.
Further use will certainly result in irritation of the mucous mem-
branes. For safety reasons, filters and special filters used to pro-
tect against odourless gases must replaced according to the
special guidelines according to local regulations.

Continual loading of particulate filters causes them to clog up and
the breathing resistance increases noticeably. The user can then
leave the danger area at the correct time. Depending on the mix-
ture of toxic substances, combined filters indicate that their capaci-
ty is becoming exhausted either by an odour or by increased
breathing resistance.

7. Filter recommendation

1. The selection of the respirator is dependent on the nature and
extent of the hazard, the work requirements and conditions, and
the characteristics and limitations of the respirator available.

2. The following circumstances have to be checked firstly:
• What are the contaminants?
• What are their concentrations?
• What is the applicable Occupational Exposure Level (OEL1)?
• Are the contaminants gaseous or particulate or a combination

of both?
• Do the contaminants have adequate warning properties of

smell and /or taste?
• Are the contaminants immediately dangerous to life and health

(IDLH)?
• Does the atmosphere contain enough oxygen?

(See local legislation)
• Is additional Protection Equipment required ?

3. The protection factor necessary1

The selection of the most suitable type of equipment for particu-
lar circumstances requires understanding of the hazard against
which protection is required as well as understanding of the
limits of protection of the equipment available. It is necessary to
know both the concentration and occupational exposure limits of
harmful contaminants that are likely to be encountered in air.
An OEL is the concentration of an airborne substance, averaged
over a reference period, at which, according to current know-
ledge, there is no evidence that it is likely to be injurious to em-
ployees if they are exposed by inhalation, day after day, to that
concentration.

Example 2

Question:
The maximum allowed concentration of contaminant
with full face mask and B2 filter?
Contaminant: Chlorine
OEL 0,5 ppm (MAK according to German regulations)

Full face mask gives a nominal protection factor of 2000.
Full face mask + B2 filter gives a nominal protection factor of 2000.

Answer:
2000 x 0,5 ppm = 1000 ppm = 0.1% chlorine by volume.

The same method is used for either particulate or gaseous haz-
ards. Where contaminants are present in both forms the nominal
protection factor must be established for each one separately. For
the selection of filtering devices the higher one must be applied.

It should be borne in mind that the performance predicted by the
Nominal Protection Factor can only be expected of a respiratory
protective device which is correctly worn and which has been prop-
erly maintained. When a facepiece is available in more than one size
it is important the best fit for the individual is worn. Facial hair, when
present between the face and facepiece seal will substantially in-
crease the leakage with consequential decrease in protection.

Table 1

Example 1

Concentration  =
OEL

2) Nominal Protection Factors
As an aid to the selection of respiratory protective equipment, the term „Nominal Protection
Factor’’ has been introduced into these guidelines for each type of equipment The NPF is de-
rived from the maximum permitted inward leakage (%) of the whole device stated in certain
standards or the inward leakage figures from the relevant standards for different components.

Nominal Protection Factor is defined as
 1

NPF = —— x 100%
PIL

where PIL = permitted total inward leakage (%)

Question:
How to calculate the protection factor required?
Contaminant: total inhalable dust
Concentration: the time-weighted average is 500 mg/m3

The occupational
exposure limit: 10 mg/m3

Answer: The minimum protection factor required is:

From the list (Table 1) of respiratory protective devices it shows
the type of equipment which meets the minimum requirement of
the protection factor of 50 if used correctly. This applies e.g. for a
half mask plus P3 filter.

500  = 50
10

Device Marking Nominal protection
factors 2)

Particle filtering devices
Filtering half mask FFP1 4

FFP2 12
FFP3 50

Filter with quarter mask P1 4
or half  mask P2 12

P3 50
Filter with full face mask P1 5

P2 20
P3 1000

Gas filtering devices
Filter with quarter or half mask 50
Filter with full face mask 2000

4. Selection of the filter
4.1. Filter types
Contaminants are encountered in different forms, presenting either
a particulate or gaseous hazard, and therefore different filters are
required to protect against particles, specific gases, or a combina-
tion of both. A particulate hazard may include dusts, fibres, fumes,
mists or micro-organisms. A gaseous hazard may consist of gases
or vapours. It is important that the appropriate type of filter is se-
lected for the form of contaminant to be encountered.
The following table shows the colour coding of respiratory filters
as per EN 141/143/371.

Table 2

Colour code Filter type Main field of application
AX Gases and vapours of organic com-

pounds with boiling point ≤ 65 °C
A Gases and vapours of organic com-

pounds with boiling point > 65 °C
B Inorganic gases and vapours

e.g. chlorine, hydrogen sulphide,
hydrogen cyanide

E Sulphur dioxide, hydrogen chloride
K Ammonia
CO Carbon monoxide4

Hg Mercury vapour
NO Nitrous gases

including nitrogen monoxide
Reactor Radioactive iodine4

including radioactive methyl iodide
P Particles

Example 4

A2 B2-P3

A filter with the above mentioned colour code is suitable for
• gases and vapours of organic compounds with a boiling point

greater than 65 °C covered by filter classs 2 and
• inorganic gases and vapours e.g. chlorine, hydrogen sulphide,

hydrogen cyanide up to concentrations covered by filter class 2 and
• particles up to concentrations covered by filter class 3

Example 3

Question:
What is the NPF of a Filtering half mask,
Permitted total inward leakage = 22 %
Answer: 1   1
Nominal protection factor = —————— = —— x 100 = 4,53

permitted total   22
inward leakage

filter

filter
Contaminant  O.E.L. Filter Colour

ppm mg/m3 type code

Please notice the nominclature for the filter recommendations is as follows:
A-P3 Combined filter required, e.g. Lindane
A P Gas filter or particle filter required; if the substance is also present in particulate or

gaseous matter a combined filter (A-P) is required, e.g. 1-octene.

A
Acetaldehyde 100 180 AX
Acetic acid 10 25 B E P
Acetic acid 100 525 A P
3-methylbutyl ester
Acetic anhydride 5 20 A
Acetoncyanohydrin – – A P
Acetone 500 2000 AX P3
Acetonitrile 40 70 A P3
Acrolein 0.1 0.25 AX P3
Acrylamide – 0.03 A-P3
Acrylic acid – – A P
Acrylonitrile 3 7 A
Aldrin (ISO) – 0.25 A-P3
Allyl chloride 1 3 AX
Allyl-2,3-epoxypropyl ether – – A P
Allyl propyl disulfide 2 12 B P
Aluminium – – P
Aluminium metal – 6 P
Aluminium oxide – 6 P
o-Aminoazotoluene – – P3
2-Aminobutan 5 15 AX
2-Aminoethanol 3 6 A
3-Amino-9-ethylcarbazole – – P3
2-Amino-2-methylpropane 5 15 AX
Amitrole – 0.2 P
Ammonia 50 35 K P3
Ammonium sulphamidate – 15 P
d-Amyl bromide – – A P
Aniline 2 8 A
o-Anisidine 0.1 0.5 A P3
Anthracene – – A-P2
9,10-Anthraquinone – – P
Antimony pentachloride – – B-P2
Antimony and compounds – 0.5 P
(as Sb)
Antimony trioxide – 0.3 P
ANTU – 0.3 B-P
Arsenic pentoxide – 0.1 P

Arsenic trioxide – 0.1 P
Arsenous acid – 0.1 P
Arsine 0.05 0.2 A-B2 P3
Asbestos, all forms – 250,000 fibres P3
Asphalt, petroleufumes – 5 A-P3
Atrazine (ISO) – 2 A P
Auramine – 0.08 A-P
Azinphos-methyl (ISO) – 0.2 A-P
Aziridine 0.5 0.9 K2 P3

B
Barium chloride (as BA) – 0.5 P
Beech wood dust – 2 P3
Benzaldehyde – – A
Benzene 1 3.2 A
Benzidine – – A P3
Benzo[a]pyrene – 0.002 A P
Benzylamine – – A P
Beryllium – 0.002 P
(and Compounds, as Be)
Biphenyl 0.2 1 A-P
bis(Chloromethyl) ether – – A P3
Bituminous coal tar – – A-P3
Boric acid – – B-P
Bornan-2-one 2 3 A-P
Boron trifluoride 1 3 B P3
Boron trichloride – – B-P2
Bromine 0.1 0.7 B P
Bromobenzene – – A P
2-Bromobutane – – A P
1-Bromo-2-chloroethane – – A P2
Bromochloromethane 200 1050 A P
2-Bromo-2-chloro- 5 40 AX  P3
1,1,1-trifluoroethane
Bromo ethane – – AX P3
Bromoethylene – – AX P3
Bromoform – – A P3
Bromomethane – – AX P3
Browncoal tar – – A-P2
Buta-1,3-diene 5 11 AX P3
n-Butane 1,000 2,350 AX P3
1,4-Butane sultone – – A P3
2,4-Butane sultone – – A P
Butan-1-ol 3 8 A P
Butan-2-ol 100 300 A P
Butan-2-one 200 590 A P
trans-But-2-enal 0.34 1 A P3
2-Butine – – AX P
2-Butoxyethanol 20 100 A P
Butyl acetate 200 950 A P
sec-Butyl acetate 200 950 A P
tert-Butyl acetate 200 950 A P
n-Butyl acrylate 10 55 A P
Butyl formate – – A P
tert-Butyl glycidyl ether – – A P
tert-Butyl hydroperoxide – – B P
n-Butyl mercaptan 0.5 1.5 B P
Butyl methacrylate – – A P
tert-Butyl peracetate – – B P
tert-Butyl peroxide – – B P
Butyl stearate – – A P
n-Butylamine 5 15 A P
n-Butylchloride 25 99.5 A P
iso-Butylchloride – – A P
tert-Butylchloride – – AX P
Butyl-2,3-epoxypropyl ether 25 135 A P3
p-tert-Butylphenol 0.08 0.5 A-P
4-tert-Butyltoluene 10 60 A P3

C
Cadmium – 0.015 P2
Cadmium chloride – 0.015 P2
Cadmium oxide fume – 0.015 P2
(as Cd)
Cadmium sulfate (as Cd) – 0.015 P2
Calcium arsenate – 0.1 P2
Calcium bisulfite, solution – – E-P
Calcium chromate (VI) as Cr – 0.05 P2

Calcium cyanamide – 0.5 SCBA5)

Calcium hydroxide – 5 SCBA5)

Calcium oxide – 5 SCBA5)

Calcium hypochlorite – – B-P2
Caprolactam (dust) – 51 A-P
Carbaryl (ISO) – 5 SCBA5)

Carbon disulfide 10 30 B P3
Carbon monoxide 30 33 CO
Carbon tetrachloride 10 65 A P3
Carbonylsulfide – – A B2 P
1-Chloro-2-butene – – A P
Chlordane (ISO) – 0.5 A P3
Chlordecone – – P
Chlorinated biphenyls ) 0.1 1 A P3
(42% chlorine
Chlorinated biphenyls 0.05 0.5 A P3
(54% chlorine)
Chlorinated camphene – 0.5 A-P
(60% chlorine)
Chlorinated diphenyloxid – 0.5 A-P
Chlorine 0.5 1.5 B P3
Chlorine dioxide 0.1 0.3 B P
Chlorine trifluoride 0.1 0.4 B P
3-Chloro-2-methyl-1-propene – – A P
1-Chloro-2-nitrobenzene – – A-P NO
1-Chloro-4-nitrobenzene 0.075 0.5 A-P NO
Chloroacetaldehyde – – A P3
p-Chloroaniline 0.04 0.2 A-P3
Chlorobenzene 50 230 A P
2-Chlorobuta-1,3-diene 5 18 AX P3
1-Chloro-2,3-epoxypropane 3 12 A P3
2-Chloroethanol 1 3 A P3
2-Chloroethyl ether 10 60 A P3
Chloroform 10 50 AX P3
N-Chloroformyl morpholine – – A P3
4-Chloro-2-methylaniline – – A-P
5-Chloro-2-methylaniline – – A-P
1-Chloronaphthalene – – A P
1-Chloro-1-nitropropane 20 100 A NOX P
2-Chlorotoluene – – A P
1-Chloropentane – – A P
1-Chloropropane – – AX P
2-Chloropropene – – AX P
Chromic anhydride – 0.1 P2
Chromiumcarbonyl – 0.1 CO-P3
Chromyl chloride – 0.1 B P3
Chrysene – – A P3
Citric acid – – P
Clophene – – A2 P2
Cobalt and compounds (as Co) – 0.1 P2
Cobaltacetat Tetrahydrat – 0.1 P2
Copper – 1 P
Copper fume – 0.1 P2
Copper sulfate solution – – P
Cotton dust, raw – 1.5 P
Cresols, all isomers 5 22 A-P3
Cristobalite – 0.15 P2
Cryofluorane (INN) 1,000 7,000 AX P3
Cumene 50 245 A P
Cyanogen bromide – 5 B-P3
Cyanogen chloride – – B-P3
Cyanurchlorid – – B-P
(Suspension in Water)
Cyanuric chloride – – B-P
Cyclohexane 300 1,050 A P
Cyclohexanol 50 200 A-P
Cyclohexanone 20 80 A P
Cyclohexanone peroxide – – B P2
Cyclohexene 300 1015 A P
Cyclohexylamine 10 40 A P
1,3-Cyclopentadiene 75 200 AX P3
Cyclopentanone – – A P

D
2,4-D (ISO) – 1 A P
Decaborane 0.05 0.3 B-P
n-Decane – – A P
n-Decyl alcohol – – A P

Demeton 0.01 0.1 A P3
Demeton-methyl 0.5 5 A P3
Diacetyl peroxide – – B-P3
2,4-Diaminoanisole – – A P2
3,3'-Diaminobenzidine – – A P2
3,3'-Diaminobenzidine – – A P3
tetrahydrochloride dihydrate
2,4-Diaminotoluene – 0.1 A-P3
4,4'-Diaminodiphenyl sulfide – – B P2
Diatomaceous earth, – 4 P
respirable dust
Diazinon (ISO) – 1 A P2
Diazomethane – – A-B-P3
Dibenzoyl peroxide – 5 B-P
Dibenzylamine – – A P
Dibenzylether – – A P
Diborane 0.1 0.1 B P
Diboron trioxide – 15 P
1,2-Dibromo-3-chloropropane – – A P3
Dibromodifluoromethane 100 860 AX P3
1,2-Dibromoethane 0.5 4 A P2
Dibutyl ether – – A P
Dibutyl phthalate – 5 A P
1,2-Dichlorobenzene 50 300 A P
1,3-Dichlorobenzene 3 20 A P
1,4-Dichlorobenzene 50 300 A-P
1,4-Dichloro-2-butene 0.01 0.05 A P3
2,2'-Dichlorodiethyl sulfide – – B P2
Dichlorodiisopropylether – – A P
1,1-Dichloroethane 100 400 AX P3
1,2-Dichloroethane 5 20 A P3
1,2-Dichloroethene (cis) 200 790 AX P3
1,2-Dichloroethene (trans) 200 790 AX P3
Dichloromethane 100 360 AX P3
1,2-Dichloromethoxyethane – – A P2
2,2'-Dichloro-4,4'- – 0.005 A P2
methylene-dianiline
1,1-Dichloro-1-nitroethane 10 60 A NO P
2,2'-Dichloro-N- – – A P3
methyldiethylamine
1,2-Dichloropropane – – A P
2,2-Dichloropropanoic acid 1 6 A P
1,3-Dichloro-2-propanol – – A P3
1,3-Dichloropropene cis 0.11 0.5 A P3
& trans isomers
2,4-Dichlorotoluene 5 30 A P
Dichlorvos (ISO) 0.1 1 A P3
Dicyclohexyl peroxide – – B-P3
Dicyclohexylmethan-4,4'- – – A B P3
diisocyanate
Dicyclopentadiene 5 3 A-P
Dieldrin (ISO) – 0.25 A P3
Diesel fuel – – A P
Diethyl carbonate – – A P
Diethyl ether 400 1,200 AX P3
Diethyl oxalate – – A P
Diethyl sebacate – – A P
Diethyl sulfate 0.03 0.2 A P3
Diethyl sulfide – – B P
Diethylamine 10 30 AX P3
2-Diethylaminoethanol 10 50 A P2
Diethylene triamine – – A P
Diethylene glycol 10 44 A P
N,N-Diethylhydroxylamine – – A 2P
Diethyl phthalate – – A P
Difluorobromomethane – – AX P3
Diglycidyl ether (DGE) 0.1 0.6 A P3
Diisooctyl phthalate – 10 A P
Diisopropyl ether 500 2100 A P
Diisopropylamine – – A P
3,3'-Dimethoxybenzidine 0.003 0.03 A P2
1,1-Dimethoxyethane – – AX P3
Dimethoxymethane 1,000 3,100 AX P3
2,5-Dimethoxytetrahydrofurane – – A P
Dimethyl disulfide – – B P3
Dimethyl ether 1,000 1,910 AX P3
Dimethyl phosphite – – A P
Dimethyl sulfate 0.04 0.2 A P3
Dimethyl sulfide – – B2 P31) Values and terms of calculation have been taken from CEN Report 529. Additional national and

local regulations must be followed. 3) rounded off to 4
4) special guidelines according to the local regulations apply

5) SCBA = self contained breathing apparatus



It is the purpose of this brochure to show
how people can be protected against health
risks ensuing from harmful substances in the
ambient atmosphere and how they can select
the appropriate filtering device.

4.2 Filter performance

Filter Filter Protection against Maximum permissible
type class concentration of toxic

substance
Gas filter Gases and vapours

Capacity:
1 Small 0.1 vol.% (1000 ppm)
2 Medium 0.5 vol.% (5000 ppm)
3 Large 1.0 vol.% (10000 ppm)

Particle Particles
Efficiency:

1 Small 4 times the O.E.L
2 Medium 12 times the O.E.L.
3 Large In conjunction with

half masks 50-times the
O.E.L., in conjunction
withfull face masks
1000 times the O.E.L.

Combined e.g. Gases, vapours and particles
1-P2 Appropriate
2-P2 combined gas Appropriate
2-P3 and particulate combined levels
3-P3 filters

5. Warnings
5.1. Do not use any filtering respirator ...
• in oxygen deficient atmosphere (see local legislation).
• in poorly ventilated areas, or in confined spaces such as tanks,

small rooms, tunnels or vessels (unless the confined space is
well ventilated and the concentration of toxic contaminants is
known to be below the upper limit recommended for the respira-
tor).

• in atmospheres where the concentrations of toxic contaminants
are unknown or are  immediate hazard to life or produce an
immediate irreversible debilitating effect on health.

• at concentrations of hazards greater than the filter class capaci-
ty, stated on the respirators label.

• if a substance has poor warning properties like odour, taste or
irritation such as Aniline, Benzene, Carbon monoxide, Ozon etc.

5.2 Immediately leave the area and than remove the respirator if ...
• breathing becomes difficult.
• dizziness or other distress occurs.
• you sense irritation, smell or taste the contaminants.
• the respirator becomes damaged.

5.3. Be sure that ...
• there are no harmful particulate substances (i.e. dusts, mists, or

fumes) present when only gas/vapour filters are fitted to the
respirator and no harmful gases/vapours are present when only
particulate filters are fitted.

• the respirator selected properly fits the wearer.

6. Filter life
The period of use of a respiratory filter depends on its size (class)
and on the conditions of use. Air consumption by the user, air hu-
midity, air temperature and the concentrations and combinations of
the toxic substances involved all influence the life time of the filter.

For this reason, a precise period of use can only be specified if all
these factors are known in advance. Gas filters generally show the
user that their capacity is exhausted by way of a perceptible odour.
Further use will certainly result in irritation of the mucous mem-
branes. For safety reasons, filters and special filters used to pro-
tect against odourless gases must replaced according to the
special guidelines according to local regulations.

Continual loading of particulate filters causes them to clog up and
the breathing resistance increases noticeably. The user can then
leave the danger area at the correct time. Depending on the mix-
ture of toxic substances, combined filters indicate that their capaci-
ty is becoming exhausted either by an odour or by increased
breathing resistance.

7. Filter recommendation

1. The selection of the respirator is dependent on the nature and
extent of the hazard, the work requirements and conditions, and
the characteristics and limitations of the respirator available.

2. The following circumstances have to be checked firstly:
• What are the contaminants?
• What are their concentrations?
• What is the applicable Occupational Exposure Level (OEL1)?
• Are the contaminants gaseous or particulate or a combination

of both?
• Do the contaminants have adequate warning properties of

smell and /or taste?
• Are the contaminants immediately dangerous to life and health

(IDLH)?
• Does the atmosphere contain enough oxygen?

(See local legislation)
• Is additional Protection Equipment required ?

3. The protection factor necessary1

The selection of the most suitable type of equipment for particu-
lar circumstances requires understanding of the hazard against
which protection is required as well as understanding of the
limits of protection of the equipment available. It is necessary to
know both the concentration and occupational exposure limits of
harmful contaminants that are likely to be encountered in air.
An OEL is the concentration of an airborne substance, averaged
over a reference period, at which, according to current know-
ledge, there is no evidence that it is likely to be injurious to em-
ployees if they are exposed by inhalation, day after day, to that
concentration.

Example 2

Question:
The maximum allowed concentration of contaminant
with full face mask and B2 filter?
Contaminant: Chlorine
OEL 0,5 ppm (MAK according to German regulations)

Full face mask gives a nominal protection factor of 2000.
Full face mask + B2 filter gives a nominal protection factor of 2000.

Answer:
2000 x 0,5 ppm = 1000 ppm = 0.1% chlorine by volume.

The same method is used for either particulate or gaseous haz-
ards. Where contaminants are present in both forms the nominal
protection factor must be established for each one separately. For
the selection of filtering devices the higher one must be applied.

It should be borne in mind that the performance predicted by the
Nominal Protection Factor can only be expected of a respiratory
protective device which is correctly worn and which has been prop-
erly maintained. When a facepiece is available in more than one size
it is important the best fit for the individual is worn. Facial hair, when
present between the face and facepiece seal will substantially in-
crease the leakage with consequential decrease in protection.

Table 1

Example 1

Concentration  =
OEL

2) Nominal Protection Factors
As an aid to the selection of respiratory protective equipment, the term „Nominal Protection
Factor’’ has been introduced into these guidelines for each type of equipment The NPF is de-
rived from the maximum permitted inward leakage (%) of the whole device stated in certain
standards or the inward leakage figures from the relevant standards for different components.

Nominal Protection Factor is defined as
 1

NPF = —— x 100%
PIL

where PIL = permitted total inward leakage (%)

Question:
How to calculate the protection factor required?
Contaminant: total inhalable dust
Concentration: the time-weighted average is 500 mg/m3

The occupational
exposure limit: 10 mg/m3

Answer: The minimum protection factor required is:

From the list (Table 1) of respiratory protective devices it shows
the type of equipment which meets the minimum requirement of
the protection factor of 50 if used correctly. This applies e.g. for a
half mask plus P3 filter.

500  = 50
10

Device Marking Nominal protection
factors 2)

Particle filtering devices
Filtering half mask FFP1 4

FFP2 12
FFP3 50

Filter with quarter mask P1 4
or half  mask P2 12

P3 50
Filter with full face mask P1 5

P2 20
P3 1000

Gas filtering devices
Filter with quarter or half mask 50
Filter with full face mask 2000

4. Selection of the filter
4.1. Filter types
Contaminants are encountered in different forms, presenting either
a particulate or gaseous hazard, and therefore different filters are
required to protect against particles, specific gases, or a combina-
tion of both. A particulate hazard may include dusts, fibres, fumes,
mists or micro-organisms. A gaseous hazard may consist of gases
or vapours. It is important that the appropriate type of filter is se-
lected for the form of contaminant to be encountered.
The following table shows the colour coding of respiratory filters
as per EN 141/143/371.

Table 2

Colour code Filter type Main field of application
AX Gases and vapours of organic com-

pounds with boiling point ≤ 65 °C
A Gases and vapours of organic com-

pounds with boiling point > 65 °C
B Inorganic gases and vapours

e.g. chlorine, hydrogen sulphide,
hydrogen cyanide

E Sulphur dioxide, hydrogen chloride
K Ammonia
CO Carbon monoxide4

Hg Mercury vapour
NO Nitrous gases

including nitrogen monoxide
Reactor Radioactive iodine4

including radioactive methyl iodide
P Particles

Example 4

A2 B2-P3

A filter with the above mentioned colour code is suitable for
• gases and vapours of organic compounds with a boiling point

greater than 65 °C covered by filter classs 2 and
• inorganic gases and vapours e.g. chlorine, hydrogen sulphide,

hydrogen cyanide up to concentrations covered by filter class 2 and
• particles up to concentrations covered by filter class 3

Example 3

Question:
What is the NPF of a Filtering half mask,
Permitted total inward leakage = 22 %
Answer: 1   1
Nominal protection factor = —————— = —— x 100 = 4,53

permitted total   22
inward leakage

filter

filter
Contaminant  O.E.L. Filter Colour

ppm mg/m3 type code

Please notice the nominclature for the filter recommendations is as follows:
A-P3 Combined filter required, e.g. Lindane
A P Gas filter or particle filter required; if the substance is also present in particulate or

gaseous matter a combined filter (A-P) is required, e.g. 1-octene.

A
Acetaldehyde 100 180 AX
Acetic acid 10 25 B E P
Acetic acid 100 525 A P
3-methylbutyl ester
Acetic anhydride 5 20 A
Acetoncyanohydrin – – A P
Acetone 500 2000 AX P3
Acetonitrile 40 70 A P3
Acrolein 0.1 0.25 AX P3
Acrylamide – 0.03 A-P3
Acrylic acid – – A P
Acrylonitrile 3 7 A
Aldrin (ISO) – 0.25 A-P3
Allyl chloride 1 3 AX
Allyl-2,3-epoxypropyl ether – – A P
Allyl propyl disulfide 2 12 B P
Aluminium – – P
Aluminium metal – 6 P
Aluminium oxide – 6 P
o-Aminoazotoluene – – P3
2-Aminobutan 5 15 AX
2-Aminoethanol 3 6 A
3-Amino-9-ethylcarbazole – – P3
2-Amino-2-methylpropane 5 15 AX
Amitrole – 0.2 P
Ammonia 50 35 K P3
Ammonium sulphamidate – 15 P
d-Amyl bromide – – A P
Aniline 2 8 A
o-Anisidine 0.1 0.5 A P3
Anthracene – – A-P2
9,10-Anthraquinone – – P
Antimony pentachloride – – B-P2
Antimony and compounds – 0.5 P
(as Sb)
Antimony trioxide – 0.3 P
ANTU – 0.3 B-P
Arsenic pentoxide – 0.1 P

Arsenic trioxide – 0.1 P
Arsenous acid – 0.1 P
Arsine 0.05 0.2 A-B2 P3
Asbestos, all forms – 250,000 fibres P3
Asphalt, petroleufumes – 5 A-P3
Atrazine (ISO) – 2 A P
Auramine – 0.08 A-P
Azinphos-methyl (ISO) – 0.2 A-P
Aziridine 0.5 0.9 K2 P3

B
Barium chloride (as BA) – 0.5 P
Beech wood dust – 2 P3
Benzaldehyde – – A
Benzene 1 3.2 A
Benzidine – – A P3
Benzo[a]pyrene – 0.002 A P
Benzylamine – – A P
Beryllium – 0.002 P
(and Compounds, as Be)
Biphenyl 0.2 1 A-P
bis(Chloromethyl) ether – – A P3
Bituminous coal tar – – A-P3
Boric acid – – B-P
Bornan-2-one 2 3 A-P
Boron trifluoride 1 3 B P3
Boron trichloride – – B-P2
Bromine 0.1 0.7 B P
Bromobenzene – – A P
2-Bromobutane – – A P
1-Bromo-2-chloroethane – – A P2
Bromochloromethane 200 1050 A P
2-Bromo-2-chloro- 5 40 AX  P3
1,1,1-trifluoroethane
Bromo ethane – – AX P3
Bromoethylene – – AX P3
Bromoform – – A P3
Bromomethane – – AX P3
Browncoal tar – – A-P2
Buta-1,3-diene 5 11 AX P3
n-Butane 1,000 2,350 AX P3
1,4-Butane sultone – – A P3
2,4-Butane sultone – – A P
Butan-1-ol 3 8 A P
Butan-2-ol 100 300 A P
Butan-2-one 200 590 A P
trans-But-2-enal 0.34 1 A P3
2-Butine – – AX P
2-Butoxyethanol 20 100 A P
Butyl acetate 200 950 A P
sec-Butyl acetate 200 950 A P
tert-Butyl acetate 200 950 A P
n-Butyl acrylate 10 55 A P
Butyl formate – – A P
tert-Butyl glycidyl ether – – A P
tert-Butyl hydroperoxide – – B P
n-Butyl mercaptan 0.5 1.5 B P
Butyl methacrylate – – A P
tert-Butyl peracetate – – B P
tert-Butyl peroxide – – B P
Butyl stearate – – A P
n-Butylamine 5 15 A P
n-Butylchloride 25 99.5 A P
iso-Butylchloride – – A P
tert-Butylchloride – – AX P
Butyl-2,3-epoxypropyl ether 25 135 A P3
p-tert-Butylphenol 0.08 0.5 A-P
4-tert-Butyltoluene 10 60 A P3

C
Cadmium – 0.015 P2
Cadmium chloride – 0.015 P2
Cadmium oxide fume – 0.015 P2
(as Cd)
Cadmium sulfate (as Cd) – 0.015 P2
Calcium arsenate – 0.1 P2
Calcium bisulfite, solution – – E-P
Calcium chromate (VI) as Cr – 0.05 P2

Calcium cyanamide – 0.5 SCBA5)

Calcium hydroxide – 5 SCBA5)

Calcium oxide – 5 SCBA5)

Calcium hypochlorite – – B-P2
Caprolactam (dust) – 51 A-P
Carbaryl (ISO) – 5 SCBA5)

Carbon disulfide 10 30 B P3
Carbon monoxide 30 33 CO
Carbon tetrachloride 10 65 A P3
Carbonylsulfide – – A B2 P
1-Chloro-2-butene – – A P
Chlordane (ISO) – 0.5 A P3
Chlordecone – – P
Chlorinated biphenyls ) 0.1 1 A P3
(42% chlorine
Chlorinated biphenyls 0.05 0.5 A P3
(54% chlorine)
Chlorinated camphene – 0.5 A-P
(60% chlorine)
Chlorinated diphenyloxid – 0.5 A-P
Chlorine 0.5 1.5 B P3
Chlorine dioxide 0.1 0.3 B P
Chlorine trifluoride 0.1 0.4 B P
3-Chloro-2-methyl-1-propene – – A P
1-Chloro-2-nitrobenzene – – A-P NO
1-Chloro-4-nitrobenzene 0.075 0.5 A-P NO
Chloroacetaldehyde – – A P3
p-Chloroaniline 0.04 0.2 A-P3
Chlorobenzene 50 230 A P
2-Chlorobuta-1,3-diene 5 18 AX P3
1-Chloro-2,3-epoxypropane 3 12 A P3
2-Chloroethanol 1 3 A P3
2-Chloroethyl ether 10 60 A P3
Chloroform 10 50 AX P3
N-Chloroformyl morpholine – – A P3
4-Chloro-2-methylaniline – – A-P
5-Chloro-2-methylaniline – – A-P
1-Chloronaphthalene – – A P
1-Chloro-1-nitropropane 20 100 A NOX P
2-Chlorotoluene – – A P
1-Chloropentane – – A P
1-Chloropropane – – AX P
2-Chloropropene – – AX P
Chromic anhydride – 0.1 P2
Chromiumcarbonyl – 0.1 CO-P3
Chromyl chloride – 0.1 B P3
Chrysene – – A P3
Citric acid – – P
Clophene – – A2 P2
Cobalt and compounds (as Co) – 0.1 P2
Cobaltacetat Tetrahydrat – 0.1 P2
Copper – 1 P
Copper fume – 0.1 P2
Copper sulfate solution – – P
Cotton dust, raw – 1.5 P
Cresols, all isomers 5 22 A-P3
Cristobalite – 0.15 P2
Cryofluorane (INN) 1,000 7,000 AX P3
Cumene 50 245 A P
Cyanogen bromide – 5 B-P3
Cyanogen chloride – – B-P3
Cyanurchlorid – – B-P
(Suspension in Water)
Cyanuric chloride – – B-P
Cyclohexane 300 1,050 A P
Cyclohexanol 50 200 A-P
Cyclohexanone 20 80 A P
Cyclohexanone peroxide – – B P2
Cyclohexene 300 1015 A P
Cyclohexylamine 10 40 A P
1,3-Cyclopentadiene 75 200 AX P3
Cyclopentanone – – A P

D
2,4-D (ISO) – 1 A P
Decaborane 0.05 0.3 B-P
n-Decane – – A P
n-Decyl alcohol – – A P

Demeton 0.01 0.1 A P3
Demeton-methyl 0.5 5 A P3
Diacetyl peroxide – – B-P3
2,4-Diaminoanisole – – A P2
3,3'-Diaminobenzidine – – A P2
3,3'-Diaminobenzidine – – A P3
tetrahydrochloride dihydrate
2,4-Diaminotoluene – 0.1 A-P3
4,4'-Diaminodiphenyl sulfide – – B P2
Diatomaceous earth, – 4 P
respirable dust
Diazinon (ISO) – 1 A P2
Diazomethane – – A-B-P3
Dibenzoyl peroxide – 5 B-P
Dibenzylamine – – A P
Dibenzylether – – A P
Diborane 0.1 0.1 B P
Diboron trioxide – 15 P
1,2-Dibromo-3-chloropropane – – A P3
Dibromodifluoromethane 100 860 AX P3
1,2-Dibromoethane 0.5 4 A P2
Dibutyl ether – – A P
Dibutyl phthalate – 5 A P
1,2-Dichlorobenzene 50 300 A P
1,3-Dichlorobenzene 3 20 A P
1,4-Dichlorobenzene 50 300 A-P
1,4-Dichloro-2-butene 0.01 0.05 A P3
2,2'-Dichlorodiethyl sulfide – – B P2
Dichlorodiisopropylether – – A P
1,1-Dichloroethane 100 400 AX P3
1,2-Dichloroethane 5 20 A P3
1,2-Dichloroethene (cis) 200 790 AX P3
1,2-Dichloroethene (trans) 200 790 AX P3
Dichloromethane 100 360 AX P3
1,2-Dichloromethoxyethane – – A P2
2,2'-Dichloro-4,4'- – 0.005 A P2
methylene-dianiline
1,1-Dichloro-1-nitroethane 10 60 A NO P
2,2'-Dichloro-N- – – A P3
methyldiethylamine
1,2-Dichloropropane – – A P
2,2-Dichloropropanoic acid 1 6 A P
1,3-Dichloro-2-propanol – – A P3
1,3-Dichloropropene cis 0.11 0.5 A P3
& trans isomers
2,4-Dichlorotoluene 5 30 A P
Dichlorvos (ISO) 0.1 1 A P3
Dicyclohexyl peroxide – – B-P3
Dicyclohexylmethan-4,4'- – – A B P3
diisocyanate
Dicyclopentadiene 5 3 A-P
Dieldrin (ISO) – 0.25 A P3
Diesel fuel – – A P
Diethyl carbonate – – A P
Diethyl ether 400 1,200 AX P3
Diethyl oxalate – – A P
Diethyl sebacate – – A P
Diethyl sulfate 0.03 0.2 A P3
Diethyl sulfide – – B P
Diethylamine 10 30 AX P3
2-Diethylaminoethanol 10 50 A P2
Diethylene triamine – – A P
Diethylene glycol 10 44 A P
N,N-Diethylhydroxylamine – – A 2P
Diethyl phthalate – – A P
Difluorobromomethane – – AX P3
Diglycidyl ether (DGE) 0.1 0.6 A P3
Diisooctyl phthalate – 10 A P
Diisopropyl ether 500 2100 A P
Diisopropylamine – – A P
3,3'-Dimethoxybenzidine 0.003 0.03 A P2
1,1-Dimethoxyethane – – AX P3
Dimethoxymethane 1,000 3,100 AX P3
2,5-Dimethoxytetrahydrofurane – – A P
Dimethyl disulfide – – B P3
Dimethyl ether 1,000 1,910 AX P3
Dimethyl phosphite – – A P
Dimethyl sulfate 0.04 0.2 A P3
Dimethyl sulfide – – B2 P31) Values and terms of calculation have been taken from CEN Report 529. Additional national and

local regulations must be followed. 3) rounded off to 4
4) special guidelines according to the local regulations apply

5) SCBA = self contained breathing apparatus



Guide for selection
and use of filtering
devices

Dräger applies a quality assurance
system in development, production,
plant engineering, and service
which meets the requirements of
DIN/ISO 9001/EN 46001.

1,2,4-Trimethylbenzene – – A P
1,3,5-Trimethylbenzene – – A P
3,5,5-Trimethylcyclohex-2-enone 5 28 A P
2,4,4-Trimethyl-1-pentene – – A P
2,4,7-Trinitrofluorenone – – A NO P3
Trinitro methane – – A P
2,4,6-Trinitrotoluene 0.01 0.1 A NO P3
Turpentine 100 560 A P

U
n-Undecan – – A P

V
Vinyl acetate 10 35 A P
Vinyl chloride 2 5 AX P3
Vinylidene chloride 2 8 AX P3
N-Vinyl-2-pyrrolidon 0.1 0.5 A P

W
Warfarin (ISO) – 0.5 A-P3
White Spirit – – A P
Wood dust, (soft wood) – 2 P2
Wood oil – – P2

X
Xylene, all isomers 100 440 A P
Xylenol, all isomers – – A-P3
Xylidine, all isomers 5 25 A-P3

Y
Yttrium – 5 P

Z
Zinc chromate – – P3
Zinc oxide, fume – 0.05 P
Zinc sulfate – – P
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Phone (451) 882-0
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N,N-Dimethylacetamide 10 35 A P
Dimethylamine 2 4 K2 P
1-(Dimethylamino)-2-propanol – – A P
N,N-Dimethylaniline 5 25 A P3
3,3'-Dimethylbenzene – – A P3
α,α-Dimethylbenzyl – – B-P
hydroperoxide
N,N-Dimethylbenzylamine – – A P
2,2-Dimethylbutan 200 700 AX P
2,3-Dimethylbutan 200 700 AX P
1,3-Dimethylbutyl acetate 50 300 A P
Dimethylcarbamyl chloride – – B P3
N,N-Dimethylcyclohexylamine – – A P
3,3'-Dimethyl-4,4'- – 0.1 A P2
diaminodiphenylmethane
N,N-Dimethylethanolamine – – A P
N,N-Dimethylethylamine 25 75 K2 P
Dimethylformamide 10 30 A P
2,6-Dimethylheptan-4-one 50 290 A P
1,1-Dimethylhydrazine – – K2 P3
1,2-Dimethylhydrazine – – K2 P3
Dimethylisopropylamine – – B P
2,2-Dimethylpropan 1,000 2,950 AX P
Dimethylsulfamoyl chloride – 0.1 A P3
1,3-Dinitrobenzene – – A NO P3
1,2-Dinitrobenzene – – A NO P3
1,4-Dinitrobenzene – – A NO P3
1,5-Dinitronaphthalene – – A NO P3
2,6-Dinitronaphthalene – – A NO P3
2,3-Dinitrotoluene – – A NO P3
2,4-Dinitrotoluene – – A NO P3
2,6-Dinitrotoluene 0.007 0.05 A NO P3
3,4-Dinitrotoluene – – A NO P3
2,5-Dinitrotoluene – – A NO P
3,5-Dinitrotoluene – – A NO P
1,4-Dioxane, tech. grade 50 180 A P3
1,3-Dioxolan – – A P
Dipentene – – A P
Dipentylamin – – A P
Diphenyl ether 1 7 A-P
Diphenyl ether 1 7 A-P2
Diphenylmethan-4,4' 0.005 0.05 B P
-diisocyanate (MDI)
Diphosphorus pentasulfide – 1 P
Dipropyl ether – – A P
Dipropylamine – – A P
Disulfiram – 2 B P
Disulfur decafluoride 0.025 0.25 B2 P
Disulfur dichloride 1 6 B P
Divanadium pentaoxide, – 0.05 P3
fume and respirable dust
Divinyl ether – – AX P3
1,2-Divinylbenzene – – A P
1,3-Divinylbenzene – – A P
n-Dodecan – – A P
Dodecyl benzene – – A P

E
Emery – 6 P
Endrin (ISO) – 0.1 A P
Enfluorane 20 150 AX P3
EPN – 0.5 A P
1,2-Epoxybutane – – AX P3
1,2-Epoxy-4-epoxyethyl – – A P3
-cyclohexane
1,2-Epoxypropane 2.5 6 AX P3
2,3-Epoxypropyl isopropyl ether – – A P
Ethane-1,2-diol 10 10 A P
Ethanethiol 0.5 1 AX P3
Ethanol 1,000 1,900 A P
2-Ethoxyethanol 5 19 A P
2-Ethoxyethyl acetate 5 27 A P
1-Ethoxypropan – – AX P
Ethyl acetate 400 1,400 A P
Ethyl acrylate 5 20 A P
Ethyl formate 100 300 AX P3
Ethylamine 10 18 K2 P
Ethylbenzene 100 440 A P

Ethylenediamine 10 25 A P
Ethylene glycol dinitrate 0.05 0.3 B P
Ethylene oxide 1 2 AX P3
2-Ethyl-1-hexanol – – A P
2-Ethylhexylamine – – A P
5-Ethylidene-2-norbornene – – A P
Ethylmethylether – – AX P
Ethylvinylether – – AX P

F
Fenthion – 0.2 A-P3
Ferbam (ISO) – 15 A P
Ferrous oxides – 6 P
Ferrous sulfate – – P
Ferrovanadium (dust) – 1 P
Fluorbenzene – – A
Fluorine 0.1 0.4 B P3
Formaldehyde 0.5 0.6 B P3
Formamide – – A P
Formic acid 5 9 E P
2-Furaldehyde 5 20 A P3
Fur furane – – AX P
Furfuryl alcohol 10 40 A P

G
Glucose – – P
Glutaraldehyde 0.1 0.4 A P
Glycerine, mist – – A P
Glycerol trinitrate 0.05 0.5 A P3
Glycidol 50 150 A P3
Glyoxal – – AX P
Graphite, respirable dust – – P2
Graphite, total inhalable dust – 6 P

H
Hafnium – 0.5 P
Heptachlor (ISO) – 0.5 A-P3
n-Heptane 500 2,000 A P
4-Heptanone – – A P
Heptan-2-one – – A P
Hexachlorobenzene – – A P
Hexachloroethane 1 10 A-P
Hexamethylenediamin – – A-P
1,6-Hexamethylene diisocyanate 0.01 0.07 A B P3
Hexamethylene tetramin – – B P2
Hexamethylphosphoric – – A P3
triamide
n-Hexane 50 180 A P
n-Hexanol – – A P
3-Hexanone – – A P
Hexan-2-one 5 21 A P3
1-Hexen – – AX P
Hexylamin – – A P
Hexylenglykol – – A P
Hydrazine 0.1 0.1 K2 P3
Hydrazoic acid 0.1 0.18 B2 P
Hydrogen bromide 5 17 E P
Hydrogen chloride 5 7 E P
Hydrogen cyanide 10 11 B P3
Hydrogen fluoride 3 2 E P3
Hydrogen peroxide 1 1.4 NO-P3
Hydrogen selenide 0.05 0.2 B P3
Hydrogen sulphide 10 15 B P3
Hydrogen sulphide in water – – B P3
Hydroquinone – 2 A-P2
Hydroxylamine – – B P
4-Hydroxy-4-methyl 50 240 A P
-pentan-2-one

I
Infusorial earth – 4 P
Iodine 0.1 1 B-P
Iodomethane 0.3 2 AX P3
Isobutyl acetate 200 950 A P
Isobutylamine 5 15 A P
Isobutyraldehyde – – AX P3
Isoflurane 50 380 AX P3

Isophoron diisocyanate 0.01 0.09 B P3
Isopropyl acetate 200 840 A P
Isopropyl nitrate – – A NO-P3
Isopropyl oil – – A P3
Isopropylchloride – – AX P

K
Kerosene – – A P

L
Lactic acid – – P
Lead – 0.1 P
Lead acetate trihydrate – 0.1 P
Lead arsenate – 0.1 P2
Lead chromate(VI) – 0.05 P2
Lead nitrate – 0.1 NO P
Lindane – 0.5 A-P3
Linseed oil – – P2
Lithium hydride – 0.025 P3

M
Magnesiumchloride solution – – P
Magnesiumhydroxide solution – – P
Magnesiumoxide, – 6 P
fume and dust (as Mg)
Magnesiumsulfate – – P
Malathion (ISO) – 15 A P
Maleic acid – – A-P
Maleic anhydride 0.1 0.4 A-P
Manganese, fume (as Mn) – 0.5 P
Manganese tetraoxide – 0.5 P
Mercaptoacetic acid – – B P3
2-Mercaptoethanol – – B P2
Mercuric chloride (solution) – – P3
Mercury 0.01 0.1 Hg P3
Methacrylic acid – – A P
Methacrylonitrile – – A P3
Methanethiol 0.5 1 B2 P
Methanol 200 260 AX P3
Methoxychlor (ISO) – 15 A P
2-Methoxyethanol 5 15 A P
2-Methoxyethyl acetate 5 25 A P
1-Methoxypropan-2-ol 100 375 A P
2-Methoxy-1-propanol 20 75 A P
1-Methoxypropylacetate 50 275 A P
2-Methoxypropylacetate 20 110 A P
Methyl acetate 200 610 AX P3
Methyl acrylate 5 18 A P
Methyl 2-cyanoacrylate 2 8 B P
Methyl formate 100 250 AX P3
Methyl hydrazine – – B P3
Methyl isocyanate 0.01 0.024 B P3
Methyl mercury – 0.01 Hg P3
Methyl methacrylate 50 210 A P
Methyl propionate – – A P
Methyl tert-butyl ether – – AX P3
Methylamine 10 12 K2 P
N-Methylaniline 0.5 2 A P3
2-Methylbutane 1,000 2,950 AX P
2-Methyl-1-butanol – – A P
3-Methylbutan-1-ol 100 360 A P
Methylcyclohexane 500 2,000 A P
Methylcyclohexanol 50 235 A P
2-Methylcyclohexanone 50 230 A P
N-Methyldiethylamine – – A P
3-Methylpentan 200 700 AX P
4-Methylpentan-2-ol 25 100 A P
4-Methylpentan-2-one 100 400 A P
4-Methylpent-3-en-2-one 25 100 A P
2-Methylpropan-1-ol 100 300 A P
2-Methylpropan-2-ol 100 300 A-P
2-Methyl-2-propanethiol – – AX
1-Methyl-2-pyrrolidone 20 80 A P
Methylstyrenes, all isomers 100 480 A P
Methyl vinyl ketone – – A P
Mevinphos (ISO) 0.01 0.1 A-P3
Michler’s Ketone – – A P2

2-Pentanone 200 700 A P
1-Pentene – – AX P
Pentyl acetate 100 525 A P
Permethrin – – A P
Petrol, unleaded – 300 A P
Petroleum – – A P
Phenol 5 19 A-P3
Phenyl acetate – – A P
p-Phenylenediamine – 0.1 A P2
Phenyl isocyanate 0.01 0.05 B P
Phenylhydrazine 5 22 A P3
N-Phenyl-2-naphthylamine – – A-P3
2-Phenylpropene 100 480 A P
Phosgene 0.1 0.4 B P3
Phosphine 0.1 0.15 B2 P3
Phosphorus pentachloride – 1 B-P
Phosphorus pentoxide – 1 P
Phosphorus trichloride 0.5 3 B P
Phthalic anhydride – 1 A-P
2-Picolin – – A P
Picric acid – 0.1 A P2
α-Pinene – – A P
Polyvinyl chloride, respirable dust – 5 P
Potassium bismuth iodide – – B-P
Potassium chloride – – P
Potassium cyanide – – B-P3
Potassium dichromate (as Cr) – 0.1 P2
Potassium hydroxide – – P
Potassiuhydroxide solution – – P
Potassiusulfate – – P
Propanal – – AX P
1,3-Propane sultone – – A-P3
Propan-1-ol – – A
Propan-2-ol 400 980 A P
2-Propanethiol – – AX P3
2-Propen-1-ol 2 5 A P3
β−Propiolactone – – A P3
Propionic acid 10 30 A P
Propoxur (ISO) – 2 B P3
n-Propyl acetate 200 840 A P
Propyl formate – – A P
n-Propylbenene – – A P
Propylene imine – – AX P3
Pyrethrins (ISO) – 5 A P
Pyridine 5 15 A P
2-Pyridylamine 0.5 2 A-P3

Q
Quartz, crystalline inhalable dust – 0.15 P
Quartz, containing dust – 4 P

R
Resorcinol 10 45 A-P
Rotenone (ISO) – 5 A P3

S
Salicylic acid – – A P
Selenium – 0.1 P3
Silica, fused, respirable dust – 0.3 P
Silicic acid – 4 P
Silicon tetrachlorid – – B-P2
Silicon carbide, respirable dust – 4 P
Silver – 0.01 P3
Silver nitrate solution – 0.01 P
Soap solution – – P
Sodium azide – 0.2 P3
Sodium benzoate – – P
Sodium chlorate – – P
Sodium chloride – – P
Sodium chromate(VI) – 0.1 P3
Sodium cyanide – 5 B-P3
Sodium fluoroacetate – 0.05 B P3
Sodium hydrogen carbonate – – P
Sodium hydroxide – 2 P
Sodium hydroxide solution – – P
Sodium hypochlorite solution – – B P
Sodium phosphate, monobasic – – P

Sodium silicate solution – – P
Sodium sulfate – – P
Sodium thiosulfate – – P
Stearic acid – – A P
Stibine 0.1 0.5 B2 P3
Strontiumchromate(VI) – – P2
Strychnine – 0.15 A P3
Styrene 20 85 A P
Sulfotep (ISO) 0.015 0.2 A P3
Sulphur dioxide 2 5 E P3
Sulphuric acid – 1 P
Sulphuryl hydroxichloride – – B-P2

T
Talc, containing no asbestos fibres – 2 P
Tannic acid – – P
Tantalum, metal – 5 P
Tar fumes – – A-P3
Tartaric acid – – P
Tellurium, metal – 0.1 P3
TEPP (ISO) 0.005 0.05 A P3
1,1,2,2-Tetrabromoethane 1 14 A P3
2,3,7,8-Tetrachlorodibenzo – – A P2
-p-dioxin
1,1,1,2-Tetrachloro-2, 1,000 8,34 0 A-P
2-difluoroethane
1,1,2,2-Tetrachloro-1, 200 1,690 A-P
2-difluoroethane
1,1,2,2-Tetrachloroethane 1 7 A P3
Tetrachloroethylene 50 345 A P3
Tetraethyl lead – 0.05 A2 P2
Tetraethyl orthosilicate 20 170 A P
Tetrahydrofuran 200 590 A P
Tetrahydrothiophene – – B P
Tetramethyl lead 0.01 0.075 A2 P2
Tetramethyl succinonitrile 0.5 3 A-P
1,2,4,5-Tetramethylbenzene – – A P
Tetramethylpentan – – A P
m-Tetramethyl xylene diisocyanate – – B P3
Tetranitromethane 1 8 A NO P3
Thionyl chloride – – B P
Thira(ISO) – 5 B P
Titanium dioxide – 6 P
Titanium tetrachloride – – B-P2
Toluene 50 190 A P
2,4-Toluylene diisocyanate 0.01 0.07 A B P3
2,6-Toluylene diisocyanate 0.01 0.07 A B P3
o-Toluidine – 0.5 A P3
p-Toluidine 0.2 1 A-P3
Tributylamine – – A P
Tributylphosphate – – A P
Tributyltin chloride 0.002 0.05 B-P3
Tributyltin fluoride 0.002 0.05 B-P3
Tributyltin benzoate 0.002 0.05 B-P3
Tributyltin linoleate 0.002 0.05 B-P
Tributyltin methacrylate 0.002 0.05 B-P3
Tributyltin naphthenate 0.002 0.05 B-P
1,2,4-Trichlorobenzene 5 38 A P
1,1,1-Trichlorobis – 1 A P
(chlorophenyl)ethane
2,3,4-Trichloro-1-butene 0.005 0.035 A P3
1,1,1-Trichloroethane 200 1,800 A P
1,1,2-Trichloroethane 10 55 A P3
Trichloroethylene 50 270 A P3
Trichloronaphthalene – 5 A-P
Trichloro nitromethane 0.1 0.7 A NO P3
1,2,3-Trichloropropane 50 300 A P
α,α,α-Trichlorotoluene 0.012 0.1 B P3
Trichlorsilan – – B-P2
Tridymite, respirable dust – – P2
Triethanolamine – – A P
Triethylamine 10 40 A P
Triethylenetetramine – – A P
Trimellitic anhydride – 0.04 A P2
Trimethyl phosphate – – A P3
Trimethylamine – – B P
2,4,5-Trimethylaniline – 1 A-P2
1,2,3-Trimethylbenzene – – A P

Monochloroacetic acid 1 4 A-P3
Monochlorodimethyl ether – – AX P3
Morpholine 20 70 A P
Motor oil, used – – A-P3

N
Naled (ISO) – 3 A P
Naphta – – A P
Naphthalene 10 50 A-P
2-Naphthylamine – – A-P
1,5-Naphthylene diisocyanate 0.01 0.09 B P2
Nickel carbonate (as Ni) – 0.5 P2
Nickel, Metal – 0.5 P2
Nickel oxide – 0.5 P2
Nickel sulfate (as Ni) – – P2
Nickel, sulfide roasting – 0.5 P2
Nickel, dichloride – 0.5 P2
Nickelsulfide – 0.5 P2
Nicotine 0.07 0.5 A P3
Nitric acid 2 5 B NO P
5-Nitroacenaphthene – – A NO P3
4-Nitroaniline – 6 A NO P3
Nitrobenzene 1 5 A NO P3
Nitroethane 100 310 A NO P
Nitrogen dioxide 3 9 NO
Nitrogen monoxide 25 30 NO
Nitromethane 100 250 A NO P
1-Nitronaphthalene – – A NO P3
2-Nitronaphthalene 0.035 0.25 A NO P
2-Nitro-1,4-phenylendiamine – – A NO P3
1-Nitropropane 25 90 A NO P3
2-Nitropropane 5 18 A NO P3
Nitropyrenes (Mono,Di,Tri,Tetra) – – A NO P3
N-Nitrosodiethanolamine – 0.001 A NO P3
N-Nitrosodiethylamine – 0.001 A NO P3
N-Nitrosodi-i-propylamine – 0.001 A NO P3
N-Nitrosodimethylamine – 0.001 A NO P3
N-Nitrosodi-n-butylamine – 0.001 A NO P3
N-Nitrosodi-n-propylamine – 0.001 A NO P3
N-Nitrosoethylphenylamine – – A NO P3
N-Nitrosomethylethylamine – 0.001 A NO P3
N-Nitrosomethylphenylamine – – A NO P3
N-Nitrosomorpholine – 0.001 A NO P3
N-Nitrosopiperidine – 0.001 A NO P3
N-Nitrosopyrrolidine – – A NO P3
2-Nitrotoluene 5 30 A NO P3
3-Nitrotoluene 5 30 A NO P3
4-Nitrotoluene 5 30 A NO P3
Nitrotoluidine – 0.5 A NO P2
Nitrous fumes – – NO
n-Nonane – – A P
n-Nonanol – – A P

O
Oak tree dust – 2 P3
n-Octane 500 2,350 A P
n-Octanol – – A P
1-Octen – – A P
Oil – – P2
Oil mist, mineral – 5 P2
Osmium tetraoxide (as Os) 0.0002 0.002 A-P3
Oxalonitrile 10 22 B P3
4,4'-Oxydianiline – – A P2
Ozone 0.1 0.2 CO

P
Paraldehyd – – A P2
Paraquat dichloride (ISO) – 0.1 A P3
Parathion (ISO) – 0.1 A P3
Pentaborane 0.005 0.01 B2-P3
Pentachloroethane 5 40 A P3
Pentachloronaphthalene – 0.5 A-P
Pentachlorophenol – 0.5 A-P3
Pentane, all isomers 1,000 2,950 AX P3
3-Pentanol – – A P
n-Pentanol – – A P
3-Pentanon – – A P S
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