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Sulfur Dioxide 20/a
Order No. CH 24 201
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Application Range

Standard Measuring Range: 20 to 200 ppm

Number of Strokes n:  10

Time for Measurement: approx. 3 min

Standard Deviation: ± 10 to 15 %

Color Change: brown yellow ä white

Ambient Operating Conditions

Temperature: 0 to 40 °C

Absolute Humidity: < 30 mg H2O / L

Reaction Principle

SO2 + I2 + 2 H2O ä H2SO4 + 2 HI

Cross Sensitivity

Hydrogen sulfide is indicated, with the same sensitivity. It is 

impossible to measure sulfur dioxide in the presence of hydrogen

sulfide. Nitrogen dioxide will shorten the reading.

Extension of the Measuring Range

Using n = 1+3 desorption strokes, multiply the reading by 10; the

range of measurement is 200 - 2,000 ppm. The desorption strokes

are to be taken in clean air (i.e. free of sulfur dioxide) immediately

following the single pump stroke.
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Sulfur Dioxide 50/b
Order No. 81 01 531
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Application Range

Standard Measuring Range: 400 to 8,000 / 50 to 500 ppm

Number of Strokes n:  1 / 10

Time for Measurement: approx. 15 s / approx. 3 min

Standard Deviation: ± 10 to 15 %

Color Change: blue ä yellow

Ambient Operating Conditions

Temperature: 0 to 50 °C

Absolute Humidity: 1 to 15 mg H2O / L

Reaction Principle

SO2 + IO3
– ä H2SO4 + I–

Cross Sensitivity

Hydrochloric acid is indicated in high concentrations. 

10,000 ppm Hydrochloric acid corresponds to an indication of 150

ppm sulfur dioxide.

No interference by:

500 ppm nitrogen monoxide

100 ppm nitrogen dioxide
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Sulfuric Acid 1/a
Order No. 67 28 781

Application Range

Standard Measuring Range: 1 to 5 mg/m3

Discoloration compared to 

color comparison tube.

Number of Strokes n:  100

Time for Measurement: approx. 100 min

Standard Deviation: ± 30 %

Color Change: brown ä pink violet

Ambient Operating Conditions

Temperature: 5 to 40 °C

Absolute Humidity: < 15 mg H2O / L

Reaction Principle

H2SO4 + barium chloroanilate ä chloranilic acid + Ba2 SO4

Cross Sensitivity

Sulfur trioxide in the gaseous form is not indicated, but in the 

presence of atmospheric humidity this forms sulfuric acid aerosols,

which are indicated.

Soluble sulfates and other aerosol forming acids are also 

indicated but with different sensitivities. It is impossible to 

measure sulfuric acid in the presence of these substances.

Additional Information

After performing the required 100 pump strokes the reagent 

ampoule must be broken and the liquid transferred completely onto

the brown reagent layer. Wait one minute before drawing the liquid

carefully through the brown layer with approx. 1�4 pump stroke 

into the indication chamber. The measurement must be evaluated

immediately.
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Tertiary Butylmercaptan Natural Gas Odorization
Order No. 81 03 071
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Application Range

Standard Measuring Range: 3 to 15 mg/m3 / 1 to 10 mg/m3

Number of Strokes n:  3 / 5

Time for Measurement: 3 min / 5 min

Standard Deviation: ± 15 to 20 %

Color Change: yellow ä pink

Ambient Operating Conditions

Temperature: 20 to 35 °C

Absolute Humidity: < 15 mg H2O / L

Reaction Principle

TBM + HgCl2O7 ä HgS + 2 HCl

HCl + pH-indicator ä pink reaction product

Cross Sensitivity

Hydrogen sulfide, sulfur dioxide, mercaptane, arsine, nitrogen 

dioxide and phosphine are indicated as well, but with different 

sensitivities.

Additional Information

For applications in an environment with temperatures below 20 °C

use temperature correction. To do so refer to the instructions for use.   
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Tetrahydrothiophene 1/b
Order No. 81 01 341

Application Range

Standard Measuring Range: 1 to 10 ppm / 4 to 40 mg/m3

Number of Strokes n:  30

Time for Measurement: in air: approx. 15 min

in natural gas: approx. 10 min

Standard Deviation: ± 15 to 20 %

Color Change: violet ä yellow brown

Ambient Operating Conditions

Temperature: 0 to 35 °C

Absolute Humidity: < 30 mg H2O / L

Reaction Principle

THT + KMnO4 ä yellow brown reaction product

Cross Sensitivity

Up to 10 ppm hydrogen sulfide is adsorbed in the pretube, 

causing a brown discoloration. It is impossible to measure 

tetrahydrothiophene in the presence of mercaptans. Up to 100 ppm

of olefines (e. g. ethene, propene) will cause the color of the 

indicating layer to become lighter, at higher concentrations the

olefins are also indicated. Up to 200 ppm methanol does not 

interfere.

Extension of Measuring Range

1.6 to 16 ppm / 6.4 to 64 mg/m3

n = 20 multiply the reading by 1.6
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Thioether
Order No. CH 25 803

Application Range

Standard Measuring Range: 1 mg/m3 is the minimum

detectable concentration 

in form of a ring.

Number of Strokes n:  8

Time for Measurement: approx. 1.5 min

Standard Deviation: ± 50 %

Color Change: yellow ä orange

Ambient Operating Conditions

Temperature: 0 to 40 °C

Absolute Humidity: < 50 mg H2O / L

Reaction Principle

R'-S-R + AuCI3 + Chloramide ä orange reaction product

Cross Sensitivity

Various thioethers are indicated, but it is impossible to differentiate

between them.

Additional Information

After performing the required eight pump strokes the reagent 

ampoule must be broken and the liquid transferred completely onto

the indication layer.
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Toluene 5/b
Order No. 81 01 661

Application Range

Standard Measuring Range: 50 to 300 ppm / 5 to 80 ppm

Number of Strokes n:  2 / 10

Time for Measurement: approx. 2 min / approx. 10 min

Standard Deviation: ± 10 to 15 %

Color Change: white ä pale brown

Ambient Operating Conditions

Temperature: 2 to 40 °C

Absolute Humidity: max. 20 mg H2O / L

Reaction Principle

Toluene + I2O5 + H2SO4 ä I2

Cross Sensitivity

10 ppm phenol, 1,000 ppm acetone, 1,000 ppm ethanol and 

300 ppm octane are not indicated, xylene (all isomers) and 

benzene are indicated with the same sensitivity. The discoloration

in the presence of p-xylene is violet, and yellowish-green with 

benzene.
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Application Range

Standard Measuring Range: 50 to 400 ppm

Number of Strokes n:  5

Time for Measurement: approx. 1,5 min

Standard Deviation: ± 10 to 15 %

Color Change: white ä brown 

Ambient Operating Conditions

Temperature: 0 to 30 °C

Absolute Humidity: 5 to 12 mg H2O / L

Reaction Principle

Toluene + I2O5 + H2SO4 ä I2

Cross Sensitivity

Xylenes will be indicated with different sensivitites. Benzene causes

a total discoloration into yellow. Petroleum hydrocarbons cause a

total discoloration into a diffuse red brown. Methanol, ethanol, 

acetone and ethyl acetate do not disturb the discoloration in the

range of TLV-values.

Toluene 50/a 
Order No. 81 01 701
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Application Range

Standard Measuring Range: 100 to 1,800 ppm

Number of Strokes n:  10

Time for Measurement: approx. 1.5 min

Standard Deviation: ± 10 to 15 %

Color Change: white ä brown violet

Ambient Operating Conditions

Temperature: 0 to 40 °C

Absolute Humidity: < 30 mg H2O / L

Reaction Principle

Toluene  + SeO2 + H2SO4 ä brown violet reaction product

Cross Sensitivity

Xylenes are indicated with approximately the same sensitivity, 

but with a bluish violet color. 

Benzene discolors the entire indicating layer a diffuse yellow brown. 

Petroleum hydrocarbons discolor the entire indicating layer a 

diffuse reddish brown.

Methanol, ethanol, acetone and ethyl acetate do not interfere in the

range of their TLVs.

Toluene 100/a
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Toluene Diisocyanate 0.02/A

Application Range

Standard Measuring Range: 0.02 to 0.2 ppm

Discoloration compared to 

color comparison tube.

Number of Strokes n:  25

Time for Measurement: approx. 20 min

Standard Deviation: ± 30 %

Color Change: white ä orange

Ambient Operating Conditions

Temperature: 15 to 30 °C

Absolute Humidity: < 20 mg H2O / L

Reaction Principle

a) Pyridylpyridinium chloride + NaOH ä Glutaconaldehyde sodium

oletate

b) 2,4-TDI (also for 2,6-TDI) + HCI ä Aromatic amine

c) Aromatic amine + glutaconaldehyde ä orange reaction product

Cross Sensitivity

Other isocyanates are not indicated.

No interference by:

5 ppm aniline

10 ppm benzylamine

5 ppm toluene

20 ppm benzene

Mercaptans also discolor the indicating layer.

Additional Information

Before carrying out the measurement the lower reagent ampoule

must be broken and the liquid transferred to the indication layer, so

that it changes color to yellow. Next, the upper reagent ampoule

must be broken and the liquid transferred to the indication layer, so

that it returns to a white color. After performing 25 pump strokes

wait 15 minutes before evaluating the indication.
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Trichloroethane 50/d
Order No. CH 21 101

Application Range

Standard Measuring Range: 50 to 600 ppm

Number of Strokes n:  2 + 3 desorption strokes 

in clean air

Time for Measurement: approx. 1.5 min

Standard Deviation: ± 10 to 15 %

Color Change: grey ä brown red

Ambient Operating Conditions

Temperature: 15 to 40 °C

Absolute Humidity: 5 to 15 mg H2O / L

Reaction Principle

a) 1,1,1-trichloroethane + IO3
–/H2S2O7 ä Cl2

b) Cl2+ o-tolidine  ä brown red reaction product

Cross Sensitivity

Other chlorinated hydrocarbons are indicated, but with different 

sensitivities.

In the presence of aromatic hydrocarbons the indication is too low 

(e.g. 200 ppm 1,1,1-trichloroethane and 200 ppm toluene, the 

reading amounts to 1/4 only, i.e. 50 ppm).
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Trichloroethylene 2/a
Order No. 67 28 541

Application Range

Standard Measuring Range: 20 to 250 ppm / 2 to 50 ppm

Number of Strokes n:  3 / 5

Time for Measurement: approx. 1.5 min / 2.5 min

Standard Deviation: ± 10 to 15 %

Color Change: pale grey ä orange

Ambient Operating Conditions

Temperature: 10 to 40 °C

Absolute Humidity: 5 to 15 mg H2O / L

Reaction Principle

Cl2 + o-tolidine  ä orange reaction product

Cross Sensitivity

Other chlorinated hydrocarbons are indicated, but with different 

sensitivities.

Free halogens and hydrogen halides in the TLV range are also 

indicated. It is impossible to measure trichloroethylene in the 

presence of these substances. Petroleum hydrocarbons cause low

readings.
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Application Range

Standard Measuring Range: 50 to 500 ppm

Number of Strokes n:  5

Time for Measurement: approx. 1.5 min

Standard Deviation: ± 10 to 15 %

Color Change: pale grey ä orange

Ambient Operating Conditions

Temperature: 15 to 40 °C

Absolute Humidity: 5 to 12 mg H2O / L

Reaction Principle

a) Trichloroethylene + CrVI ä Cl2
b) Cl2 + o-tolidine ä orange reaction product

Cross Sensitivity

Other chlorinated hydrocarbons are indicated, but with different 

sensitivities.

Free halogens and hydrogen halides in the TLV range are also 

indicated. It is impossible to measure trichloroethylene in the 

presence of these substances. Petroleum hydrocarbons cause low

readings.

Trichloroethylene 50/a
Order No. 81 01 881
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Application Range

Standard Measuring Range: 5 to 60 ppm

Number of Strokes n:  5

Time for Measurement: approx. 3 min

Standard Deviation: ± 10 to 15 %

Color Change: yellow ä blue

Ambient Operating Conditions

Temperature: 10 to 40 °C

Absolute Humidity: 5 to 12 mg H2O / L

Reaction Principle

(C2H5)3N + acid ä blue reaction product

Cross Sensitivity

Other basic substances such as organic amines and ammonia are 

indicated, but with different sensitivities.

Triethylamine 5/a
Order No. 67 18 401
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Vinyl Chloride 0.5/b
Order No. 81 01 721
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Application Range

Standard Measuring Range: 5 to 30 ppm / 0.5 to 5 ppm

Number of Strokes n:  1 / 5

Time for Measurement: approx. 30 s / approx. 2.5 min

Standard Deviation: ± 15 to 20 %

Color Change: white ä violet

Ambient Operating Conditions

Temperature: 10 to 30 °C

Absolute Humidity: max. 20 mg H2O / L

Reaction Principle

a) CH2=CHCI + CrVI ä Cl2
b) Cl2 + dimethyl naphtidine ä violet reaction product

Cross Sensitivity

100 ppm hydrogen chloride, 20 ppm chlorine, 10 ppm carbon 

tetrachloride, 10 ppm chloroform or 5 ppm perchloroethylene are

not indicated.

Trichloroethylene and chlorobenzene are indicated with less 

sensitivity.

1.1-dichloroethylene is indicated with almost identical sensitivity.

Vapors of organic solvents consume part of the oxidation layer so

that the resultant reading is somewhat lower. 

Examples: a reading of 0.5 ppm vinyl chloride will occur by

5 ppm vinyl chloride + 100 ppm butadiene or

5 ppm vinyl chloride + 10 ppm ethylene
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Application Range

Standard Measuring Range: 100 to 3,000 ppm

Number of Strokes n:  18 to 1

Time for Measurement: max. 3 min

Standard Deviation: ± 30 %

Color Change: violet ä light brown

Ambient Operating Conditions

Temperature: 0 to 40 °C

Absolute Humidity: < 30 mg H2O / L

Reaction Principle

CH2=CHCI + MnO4
– ä MnIV + various oxidation products

Cross Sensitivity

Many organic compounds with C=C double bonds are indicated,

but with different sensitivities. It is impossible to differentiate 

between them. It is impossible to measure vinyl chloride in the 

presence of dialkyl sulfide.

Vinyl Chloride 100/a
Order No. CH 19 601
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Application Range

Standard Measuring Range: 1 to 40 mg/L

Number of Strokes n:  10

Time for Measurement: approx. 2 min

Standard Deviation: ± 10 to 15 %

Color Change: yellow ä red brown

Ambient Operating Conditions

Temperature: 0 to 40 °C

Reaction Principle

H2O + SeO2 + H2SO4 ä reddish brown reaction product

Cross Sensitivity

Low molecular weight alcohols are indicated. A variety of other 

organic compounds, such as petroleum hydrocarbons are indicated.

Water Vapor 0.1
Order No. CH 23 401
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Application Range

Standard Measuring Range: 0.1 to 1.0 mg/L

Number of Strokes n:  3

Time for Measurement: approx. 1.5 min

Standard Deviation: ± 15 to 20 %

Color Change: yellow ä blue

Ambient Operating Conditions

Temperature: 0 to 30 °C

Reaction Principle

H2O + Mg(CIO4)2 ä blue reaction product

Cross Sensitivity

Generally basic substances cause plus errors and acidic substances

cause minus errors.

No interference by:

1,200 ppm nitrogen dioxide

6,000 ppm sulfur dioxide

2,000 ppm ethanol

2,000 ppm acetone

Additional Information

The first scale mark corresponds to 0.05 mg H2O / L

Water Vapor 0.1/a
Order No. 81 01 321
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Water Vapor 1/b
Order No. 81 01 781

Application Range

Standard Measuring Range: 20 to 40 mg/L / 1 to 18 mg/L

Number of Strokes n:  1 / 2

Time for Measurement: approx. 20 s / approx. 40 s

Standard Deviation: ± 15 to 20 %

Color Change: yellow ä turquoise-blue

Ambient Operating Conditions

Temperature: 0 to 50 °C

Absolute Humidity: up to 100% r.h.

Condensation in the tube causes measurement errors. If high r.h. 

(in excess of 80%) is to be expected, the temperature of the tube

should be at least 5 °C higher than ambient temperature.

Given a r.h. below 80%, the temperature of the tube should be at

least equal to the ambient temperature.

Reaction Principle

H2O + Mg(CIO4)2 ä turquoise-blue reaction product

Cross Sensitivity

Acid gases are liable to cause plus errors. Basic gases are liable to

cause minus errors.
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Application Range

Standard Measuring Range: 10 to 400 ppm

Number of Strokes n:  5

Time for Measurement: approx. 1 min.

Standard Deviation: ± 20 to 30 %

Color Change: white ä red brown

Ambient Operating Conditions

Temperature: 0 to 40 °C

Absolute Humidity: 3 to 15 mg H2O / L

Reaction Principle

C6H4(CH3)2 + HCHO + H2SO4 ä quinoid reaction product

Cross Sensitivity

Styrene, vinyl acetate, toluene, ethyl benzene and acetaldehyde 

are indicated, but with different sensitivities.

No interference by:

500 ppm octane

200 ppm methanol

400 ppm ethyl acetate

Xylene 10/a
Order No. 67 33 161
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5.1.3 Data about Dräger 
Simultaneous Test Set
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Simultaneous Test-Set I for inorganic fumes
Order No. 81 01 735

Application Range

Standard Measuring Range and Color Change: 

Dräger-Tubes in 1. Scale Mark 2. Scale Mark

Simultaneous Test-Set I ppm ppm

1. Acid gas Hydrochloric Acid

blue ä yellow 5 25

2. Hydrocyanic acid

yellow ä red 10 50

3. Carbon Monoxide

white ä brown green 30 150

4. Basic gas Ammonia

yellow ä blue 50 250

5. Nitrous gas Nitrogen Dioxide

pale grey äblue grey 5 25

Number of Strokes n:  10

Time for Measurement: approx. 40 s

Ambient Operating Conditions

Temperature: 10 to 30 °C

Absolute Humidity: 5 to 15 mg H2O / L

Semi-quantitative measurements are also possible outside this

range. Water aerosols may result in minus errors.

Attention

The Simultaneous Test Set was developed for the semi-

quantitative measurement of fumes and decomposition gases. It is

used to estimate and limit risks by obtaining information about

health risks or possible intoxication hazards in the area of a fire. 

The Simultaneous Test Set cannot be used to determine the risk of

explosion. A negative result with the Simultaneous Test Set does

not exclude the presence of other hazardous gases.
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Simultaneous Test-Set II for inorganic fumes
Order No. 81 01 736

Application Range

Standard Measuring Range and Color Change: 

Dräger-Tubes in 1. Scale Mark 2. Scale Mark

Simultaneous Test-Set II ppm ppm

1. Sulfur Dioxide

blue ä white – 10

2. Chlorine

white ä orange – 2.5

3. Hydrogen Sulfide

white ä pale brown 10 50

4. Phosphine

yellow ä red – 0.3

5. Phosgene

white ä red – 0.5

Number of Strokes n:  10

Time for Measurement: approx. 40 s

Ambient Operating Conditions

Temperature: 10 to 30 °C

Absolute Humidity: 5 to 15 mg H2O / L

Semi-quantitative measurements are also possible outside this

range. Water aerosols may result in minus errors.

Attention

The Simultaneous Test Set was developed for the semi-

quantitative measurement of fumes and decomposition gases. It is

used to estimate and limit risks by obtaining information about

health risks or possible intoxication hazards in the area of a fire. 

The Simultaneous Test Set cannot be used to determine the risk of

explosion. A negative result with the Simultaneous Test Set does

not exclude the presence of other hazardous gases.
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Simultaneous Test Set Fumigation I
Order No. 81 03 410
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Application Range

Standard Measuring Range and Color Change: 

Dräger tube in  Simultaneous Test Set Fumigation

Scale Mark

1. Formaldehyde

white ä pink 1 ppm

2. Phosphine

yellow ä red 0.1 ppm

3. Hydrocyanic Acid

yellow ä red 10 ppm

4. Methyl Bromide

green ä brown 5 ppm

5. Ammonia

yellow ä blue 50 ppm

Number of strokes n: 50

Measurement period: approx. 3 min.

Ambient Operating Conditions

Temperature: 10 to 30 °C

Absolute Humidity: 5 to 15 mg H2O / L

Measurement outside the given temperature and humidity may 

affect sensitivities. Water-aerosols can produce minus error.

Attention

The Simultaneous Test was developed for the semi-quantitative

measurement. The Simultaneous Test has not been designed for

detection of explosion hazards. If the simultaneous tests indicate

negative results (substance is not present), the presence of other

dangerous substances can not be excluded. 
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Simultaneous Test Set Fumigation II
Order No. 81 03 380

Application Range

Standard Measuring: Range

Substance Sensitivity Color Change

Formaldehyde 1 ppm white ä pink

Phospine 0,3 ppm yellow ä red

Hydrocyanic Acid 10 ppm yellow ä red

Methylbromide 0,5 ppm green ä brown

Ethylenoxide 1 ppm white ä pink

Number of strokes n:  50

Measurement period:  approx. 4 min

Ambient Operating Conditions

Temperature: 10 to 40 °C

Absolute Humidity: 5 to 40 mg H2O / L

Attention

The Simultaneous Test Set was developed for the semi-

quantitative measurement of organic vapors. It is used to estimate

and limit risks by obtaining information about health risks or 

possible intoxication hazards in the area of a fire. 

The Simultaneous Test Set cannot be used to determine the risk of

explosion. A negative result with the Simultaneous Test Set does

not exclude the presence of other hazardous gases.
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Application Range

Standard Measuring Range and Color Change: 

Dräger tube in  1. marking ETW 

Simultaneous Test Set (tolerance value 

for fire-fighters)

1. Carbon monoxide (CO) 33 ppm

white ä brown green

2. Hydrocyanic acid 3.5 ppm

yellow ä red

3. Hydrochloric acid 5.4 ppm

blue ä yellow

4. Nitrous gases (nitrogen oxides) 8.2 ppm

pale grey ä blue grey

5. Formaldehyde 1 ppm

white ä pink

Number of strokes n: 20

Measurement period: approx. 2 min

Ambient Operating Conditions

Temperature: 5 to 30 °C

Absolute Humidity: 5 to 15 mg H2O / L

Semi-quantitative measurements are also possible outside this

range. Water aerosols may result in minus errors.

Attention

The Simultaneous Test Set was developed for the semi-

quantitative measurement of fumes and decomposition gases. It is

used to estimate and limit risks by obtaining information about

health risks or possible intoxication hazards in the area of a fire. 

The Simultaneous Test Set cannot be used to determine the risk of

explosion. A negative result with the Simultaneous Test Set does

not exclude the presence of other hazardous gases.

278| Dräger Simultaneous Test Set

Simultaneous Test Set Conductive Compounds 10/01
Order No. 81 03 170
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Simultaneous Test-Set III for organic vapors
Order No. 81 01 770

Application Range

Standard Measuring Range and Color Change: 

Dräger-Tubes in 1. Scale Mark 2. Scale Mark

Simultaneous Test-Set III ppm ppm

1. Ketones Acetone

pale yellow ä dark yellow 1,000 5,000

2. Aromatics Toluene

white ä brown 100 500

3. Alcohols Methanol

orange ä green brown 200 1,000

4. Aliphatics n-Hexane

white ä brown 50 100

5. Chlorinated hydrocarbons Perchloroethylene

yellow white ä grey blue 50 100

Number of Strokes n:  10

Time for Measurement: approx. 40 s

Ambient Operating Conditions

Temperature: 10 to 30 °C

Absolute Humidity: 5 to 15 mg H2O / L

The ranges given for temperature and humidity apply to calibrations

with the original substances. Semi-quantitative measurements are

also possible outside this range. 

Attention

The Simultaneous Test Set was developed for the semi-quantita-

tive measurement of organic vapors. It is used to estimate and limit

risks by obtaining information about health risks or possible 

intoxication hazards in the area of a fire. 

The Simultaneous Test Set cannot be used to determine the risk of

explosion. A negative result with the Simultaneous Test Set does

not exclude the presence of other hazardous gases.
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5.1.4 Data about Dräger-Tubes for 
Military Applications

A



CDS – Simultaneous-Test-Set I
Order No. 81 03 140

282| Dräger-Tubes for military applications

Application Range
Qualitative measurement of volatile substances that may be 
present at warfare-related materials toxic waste sites.

Substance Sensitivity
Thioether (Sulfur Mustard) 1 mg/m3

Phosgene 0.2 ppm 
(approx. 20 mm pale green)

Hydrocyanic Acid (HCN) 1 ppm
Org. Arsenic Compounds 0.1 ppm Arsine, (3 mg/m3 org. 
and Arsine arsenic compounds)
Organic Basic Nitrogen Comp. 1 mg/m3

Number of Strokes n:  50
Time for Measurement: approx. 3 min

Ambient Operating Conditions
Temperature: 5 to 30 °C
Humidity: 5 to 15 mg H2O / L
Measurement outside the given temperature and humidity ranges
may affect sensitivities. Water-aerosols can produce minus errors.
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Reading Evaluation: Attention! Follow Instructions in Detail!
1. Thioether (Sulfur Mustard)
Color band: yellow ä orange
Cross sensitivity: Various thioethers can be indicated, 
differentiation among thioethers is not possible.
2. Phosgene
Color band: yellow ä blue-green
Cross sensitivity: Hydrochloric acid does not affect the indication
up to 100 ppm.
3. Hydrocyanic Acid
Color band: yellow-orange ä red
Cross sensitivity: 100 ppm hydrogen sulfide, 300 ppm ammonia,
200 ppm sulfur dioxide, 50 ppm nitrogen dioxide, 1000 ppm 
acrylonitrile as well as 1000 ppm hydrochloric acid does not affect
the indication. Hydrogen sulfide colors the indicator dark brown,
but has no influence on the hydrogen cyanide indicator.
4. Organic Arsenic Compounds and Arsine
Color band: pale yellow ä grey
Cross sensitivity: Phosphorous hydride can appear before the 
ampoule is opened, however it reacts with mixed sensitivity.
5. Organic Basic Nitrogen Compounds
Color band: yellow ä orange-red
Cross sensitivity: Various organic basic nitrogen compounds will be
indicated, differentiation is not possible.
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CDS – Simultaneous-Test-Set II
Order No. 81 03 150

Application Range
Qualitative measurement of volatile substances that may be pres-
ent at warfare-related materials toxic waste sites.

Substance Sensitivity
Cyanogen Chloride 0.25 ppm
Thioether (Sulfur Mustard) 1 mg/m3

Phosgene 0.2 ppm (approx. 20 mm 
pale green)

Hydrocyanic Acid (HCN) 1 ppm
Phosphoric Acid Ester 0.025 ppm Dichlorovos

Number of Strokes n:  50
Time for Measurement: approx. 3 min

Ambient Operating Conditions
Temperature: 5 to 30 °C
Humidity: 5 to 15 mg H2O / L
Measurement outside the given temperature and humidity ranges
may affect sensitivities. Water-aerosols can produce minus errors.
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Reading Evaluation: Attention! Follow Instructions in Detail!
1. Cyanogen Chloride 
Color band: white ä pink
Cross sensitivity: Cyanogen bromide is also indicated, but with
different sensitivity.
2. Thioether (Sulfur Mustard)
Color band: yellow ä orange
Cross sensitivity: Various thioethers can be indicated, 
differentiation among thioethers is not possible.
3. Phosgene
Color band: yellow ä blue-green
Cross sensitivity: Hydrochloric acid does not affect the indication 
up to 100 ppm.
4. Hydrocyanic Acid
Color band: yellow-orange ä red
Cross sensitivity: 100 ppm hydrogen sulfide, 300 ppm ammonia,
200 ppm sulfur dioxide, 50 ppm nitrogen dioxide, 1000 ppm 
acrylonitrile as well as 1000 ppm hydrochloric acid does not affect
the indication. Hydrogen sulfide colors the indicator dark brown,
but has no influence on the hydrogen cyanide indicator.
5. Phosphoric Acid Ester
Color band: yellow ä red ( min. 1 min)
Cross sensitivity: Other Phosphoric acid esters will also be 
indicated, but with different sensitivities.

*at 0.25 ppm the indicating layer has the same color as comparsion layer.



CDS – Simultaneous-Test-Set III
Order No. 81 03 160

286| Dräger-Tubes for military applications

Application Range
Qualitative measurement of volatile substances that may be 
present at warfare-related materials toxic waste sites.

Substance Sensitivity
Thioether (Sulfur Mustard) 1 mg/m3

Org. Basic Nitrogen Compounds 1 mg/m3

Phosphoric Acid Ester 0.025 ppm Dichlorovos
Hydrocyanic Acid (HCN) 1 ppm
Org. Arsenic Compounds 0.1 ppm Arsine, (3 mg/m3

and Arsinde org. arsenic compounds)

Number of Strokes n:  50
Time for Measurement: approx. 3 min

Ambient Operating Conditions
Temperature: 5 to 30 °C
Humidity: 5 to 15 mg H2O / L
Measurement outside the given temperature and humidity ranges
may affect sensitivities. Water-aerosols can produce minus errors.
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*at 0.25 ppm the indicating layer has the same color as comparsion layer.

Reading Evaluation: Attention! Follow Instructions in Detail!
1. Thioether (Sulfur Mustard)
Color band: yellow ä orange
Cross sensitivity: Various thioethers can be indicated, 
differentiation among thioethers is not possible.
2. Organic Basic Nitrogen Compounds
Color band: yellow ä orange-red
Cross sensitivity: Various organic basic nitrogen compounds will
be indicated, differentiation is not possible.
3. Phosphoric Acid Ester
Color band: yellow ä red 

(min. 1 min)
Cross sensitivity: Other Phosphoric acid esters will also be 
indicated, but with different sensitivities.
4. Hydrocyanic Acid
Color band: yellow-orange ä red
Cross sensitivity: 100 ppm hydrogen sulfide, 300 ppm ammonia,
200 ppm sulfur dioxide, 50 ppm nitrogen dioxide, 1000 ppm 
acrylonitrile as well as 1000 ppm hydrochloric acid does not affect
the indication. Hydrogen sulfide colors the indicator dark brown,
but has no influence on the hydrogen cyanide indicator.
5. Organic Arsenic Compounds and Arsine
Color band: yellow ä grey
Cross sensitivity: Phosphorous hydride can appear before the 
ampoule is opened, however it reacts with mixed sensitivity.
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CDS – Simultaneous-Test-Set V
Order No. 81 03 200

Application Range
Qualitative measurement of volatile substances that may be 
present at warfare-related materials toxic waste sites.

Substance Sensitivity
Cyanogen Chloride 0.25 ppm
Thioether (Sulfur Mustard) 1 mg/m3

Phosgene 0.2 ppm (approx. 20 mm 
pale green)

Chlorine (Cl2) 0.2 ppm
Phosphoric Acid Ester 0.025 ppm Dichlorovos
Number of Strokes n:  50
Time for Measurement: approx. 3 min

Ambient Operating Conditions
Temperature: 5 to 30 °C
Humidity: 5 to 15 mg H2O / L
Measurement outside the given temperature and humidity ranges
may affect sensitivities. Water-aerosols can produce minus errors.
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Reading Evaluation: Attention! Follow Instructions in Detail!
1. Cyanogen Chloride 
Color band: white ä pink
Cross sensitivity: Cyanogen bromide is also indicated, but with
different sensitivity.
2. Thioether (Sulfur Mustard)
Color band: yellow ä orange
Cross sensitivity: Various thioethers can be indicated, 
differentiation among thioethers is not possible.
3. Phosgene
Color band: yellow ä blue-green
Cross sensitivity: Hydrochloric acid does not affect the indication up
to 100 ppm.
4. Chlorine
Color band: white ä yellow-orange
Cross sensitivity: Bromide and nitrogen dioxide will also be 
indicated, but with different sensitivities.
5. Phosphoric Acid Ester
Color band: yellow ä red 

(min. 1 min)
Cross sensitivity: Other Phosphoric acid esters will also be 
indicated, but with different sensitivities.
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Org. Arsenic Compounds and Arsine
Order No. CH 26 303

Application Range

Standard Measuring Range: Qualitative

0.1 ppm Arsine and 3 mg

org. arsenic/m3 are the 

minimum detectable 

concentrations.

Number of Strokes n:  8 

Time for Measurement: max. 3 min

Standard Deviation: ± 50 %

Color Change: yellow ä grey

Ambient Operating Conditions

Temperature: 0 to 40 °C

Absolute Humidity: < 50 mg H2O / L

Reaction Principle

a) AsR3 + Zn/HCl ä AsH3

b) AsH3 + Au/Hg-complex  ä Au (colloidal)

Cross Sensitivity

Phosphine and arsine are indicated before the ampoule is broken,

but with different sensitivities.

Additional Information

Arsine is present if a grey ring appears in the indicating layer after

performing 8 pump strokes. If there is no indication, the ampoule

must be broken and the liquid transferred onto the indicating layer

such that it is completely saturated. Then an additional eight pump

strokes must be performed.
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Organic Basic Nitrogen Compounds
Order No. CH 25 903

Application Range

Standard Measuring Range: 1 mg/m3 corresponds to a 

discoloration of 1 to 2 mm 

in length.

Number of Strokes n:  8

Time for Measurement: approx. 1.5 min

Standard Deviation: ± 50 %

Color Change: yellow ä orange red

Ambient Operating Conditions

Temperature: 0 to 40 °C

Absolute Humidity: < 50 mg H2O / L

Reaction Principle

NR3 + KBiI4 ä orange red reaction product

Cross Sensitivity

Various organic basic nitrogen compounds are indicated. It is 

impossible to differentiate between them.
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Phosphoric Acid Esters 0.05/a
Order No. 67 28 461

292| Dräger-Tubes for military applications
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Application Range

Standard Measuring Range: 0.05 ppm Dichlorvos

Number of Strokes n:  10

Time for Measurement: approx. 5 min

Standard Deviation: ± 30 %

Color Change: yellow ä red

Ambient Operating Conditions

Temperature: 10 to 40 °C

Absolute Humidity: 3 to 18 mg H2O / L

Reaction Principle

a) (CH3O)2PO2-CH=CCI2 + Cholinesterase  ä inactive enzyme          

b) Butyrylcholine iodide + H2O  ä Butyric acid

c) Butyric acid + Phenol red  ä yellow reaction product

If phosphoric acid esters are present the enzyme is inactivated and

butyric acid will not form, thus the weak alkali solution colors 

the indicating layer red and must be stable for 1min.

If the enzyme remains active, phosphoric acid esters are not 

present, and the indicating layer remains yellow because of butyric

acid formation.

Cross Sensitivity

Other phosphoric acid esters than dichlorvos are also indicated, 

but with different sensitivities.

Additional Information

After performing the required 10 pump strokes the reagent 

ampoule must be broken and the liquid transferred to the enzyme

layer by gently tapping the side of the tube. The substrate layer

must not become wet After waiting one (1) minute the liquid must

be carefully drawn up to the marking line using the pump. Wait 

another minute before drawing the liquid onto the indication layer

using the pump.
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5.1.5 Data about Dräger-Tubes used 
with Dräger Aerotest  



Ammonia 2/a for use in Aerotest CO2
Order No. 67 33 231

294| Dräger-Tubes used with Dräger Aerotest  

Application Range

Use in Aerotest CO2

Standard Measuring Range: 0.6 to 9 ppm

Test Volume: 1 L

Flow Rate: 0,2 L / min

Time for Measurement: 5 min

Standard Deviation: ± 25%

Color Change: yellow ä blue

Ambient Operating Conditions

Temperature: 10 to 50 °C

Absolute Humidity: < 20 mg H2O / L

Pressure: The tube may only be used

for depressurized compressed 

air

Reaction Principle

NH2 + pH-indicator -> blue reaction product

Cross Sensitivity

Other basic substances such as organic amines are indicated as

well.

The indication is not affected by

300 ppm nitrous fumes

2,000 ppm sulfuric dioxide

2,000 ppm hydrogen sulfide

Evaluation

Reading on scale x 0.3 = ppm ammonia
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Carbon Dioxide 100/a-P
Order No. 67 28 521

Application Range

Use in Aerotest 5000, Aerotest Alpha, MultiTest med. Int., 

Aerotest HP

Standard Measuring Range: 100 to 3,000 ppm

Test Volume:  1 L

Flow Rate: 0,2 L / min

Time for Measurement: approx. 5 min

Standard Deviation: ± 10 to 15 %

Color Change: white ä violet

Ambient Operating Conditions

Temperature: 15 to 25 °C

Absolute Humidity: max. 23 mg H2O / L

Pressure: The tube may only be 

used for depressurized 

compressed air

Reaction Principle

CO2 + N2H4 ä NH2-NH-COOH Crystal violet

Cross Sensitivity

Hydrogen sulfide and sulfur dioxide in the TLV range are not 

indicated.
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Carbon Monoxide 5/a-P
Order No. 67 28 511

Application Range

Use in Aerotest 5000, Aerotest Alpha, MultiTest med. Int., 

Aerotest Silmultaneous HP, Simultantest CO2

Standard Measuring Range: 5 to 150 ppm

Test Volume:  1 L

Flow Rate: 0.2 L / min

Time for Measurement: approx. 5 min

Standard Deviation: ± 10 to 15 %

Color Change: white ä brownish-green

Ambient Operating Conditions

Temperature: 0 to 40 °C

Absolute Humidity: 0 to 50 mg H2O / L

Pressure: The tube may only be 

used for depressurized 

compressed air

Reaction Principle

H2S2O7

5 CO + I2O5 ä I2 + 5 CO2

Cross Sensitivity

Acetylene reacts similarly to carbon monoxide but with less 

sensitivity.

Petrol, benzene, halogenated hydrocarbons and hydrogen 

sulfide are retained in the pre-layer.

Higher concentrations of easily cleavable halogenated hydrocarbons

(e.g. trichloroethylene) may from chromyl chloride in the pre-layer

which changes the indicating layer to yellowish-brown.

In case of high olefine concentrations it is not possible to 

measure carbon monoxide.

Extension of the Measuring Range

Using a test volume of 2 L divide the reading by 2, measuring range

2.5 to 75 ppm.
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Hydrogen Sulfide 0.2/a
Order No. 81 01 461

= ppm H2S 
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Application Range

Use in Aerotest Simultaneous CO2

Standard Measuring Range: 0.04 to 1 ppm

Test Volume: 4 L

Flow Rate: 0.8 L / min

Time for Measurement: 5 min

Standard Deviation: ± 25 %

Color Change: white ä palebrown

Ambient Operating Conditions

Temperature: 10 to 30 °C

Absolute Humidity: max. 15 mg H2O / L

Pressure: The tube may only be 

used for depressurized 

compressed air

Reaction Principle

H2S + Pb2+ ä PbS + 2 H+

Cross Sensitivity

Sulfur dioxide and hydrochloric acid in the TLV range do not 

affect the reading.

Evaluation Scale reading

5
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Hydrogen Sulfide 1/d
Order No. 81 01 831
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Application Range

Use in MultiTest med. Int.

Standard Measuring Range: 1 to 20 ppm

Test Volume: 1 L

Flow Rate: 0.17 L / min (CO2)

Time for Measurement: 6 min

Standard Deviation: ± 15 %

Color Change: white ä brown

Ambient Operating Conditions

Temperature: 2 to 40 °C

Absolute Humidity: max 40 mg H2O / L

Pressure: The tube may only be 

used for depressurized 

compressed air

Reaction Principle

H2S + Cu2+ ä CuS + 2 H+

Cross Sensitivity

500 ppm hydrochloric acid, 500 ppm sulfur dioxide, 500 ppm 

ammonia or 100 ppm arsine do not affect the indication.

Methyl mercaptan and ethyl mercaptan change the entire 

indicating layer to a pale yellow. when mixed with hydrogen 

sulfide the reading is extended by approx. 30 %.

Evaluation

reading on the (n= 10) scale = ppm H2S
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Dräger Impactor

0.1 mg/m3

0.5 mg/m3

1.0 mg/m3

Adapter of the Impactor

Adapter with Impactor
connected in Dräger
Aerotest Simultan

Application Range                   

Use in Aerotest 5000, Aerotest Alpha, MultiTest med. Int.,

Aerotest Simultaneous HP

Standard Measuring Range: 0.1 mg/m3, 0.5 mg/m3, 

1.0 mg/m3 Oil mist 

(Oil Aerosols)

Detection Limit:  0,05 mg/m3 Oil mist 

Test Volume: 20 L

Volumenstrom: 4 L/min

Time for Measurement: 5 min

Evaluation: see details in operating 

instructions for Impactor

Ambient Operating Conditions

Temperature: 10 to 30 °C

Humidity: max. 60 % r. h.

Pressure: only to be used for unstressed 

compressed air

Reaction Principle

Compressed air is guided through the Impactor vertically onto a 

baffle plate made of cut glass. A 90 ° re-direction of the air flow in

the Impactor separates the oil aerosols. The aerosols flow directly

onto the glass plate caused by the high inertia of the aerosols. The

recesses in the glass are filled with the oil aerosols and the light 

dispersed by the glass grinding is compensated.

Cross Sensitivity

The measurement result is not dependent on the oil grade. 

However, it must be noted that oil aerosols evaporate at higher 

temperatures. Oil vapor is not displayed.

Additional Information

The Impactor has to be used together with the Adapter of the 

Impactor (Order No. 81 03 557) in conjunction with the Dräger

Aerotest Simultan.

Impactor, Measurement of Oil Mist
Order No. 81 03 560
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Application Range

Use in MultiTest med. Int., Simultaneous CO2

Standard Measuring Range: 0.2 to 6 ppm

Test Volume: 1 L

Flow Rate: 0.2 L/min.

Time for Measurement: 5 min

Standard Deviation: ± 30 %

Color Change: grey green ä blue grey

Ambient Operating Conditions

Temperature: 10 to 40 °C

Absolute Humidity: max. 40 mg H2O / L

Pressure: The tube may only be 

used for depressurized 

compressed air

Reaction Principle

a) NO + CrVI ä NO2

b) NO2 + Diphenylbenzidine ä blue grey reaction product

Cross Sensitivity

It is impossible to measure nitrous fumes in the presence of ozone

and/or chlorine in excess of their TLV's, these gases are also 

indicated with different sensitivity. Nitrogen dioxide concentrations

above 300 ppm can bleach the indication.

Evaluation

Scale reading = ppm nitrous fumes

Nitrous Fumes 0.2/a
Order No. 81 03 661

300| Dräger-Tubes used with Dräger Aerotest  
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Oil 10/a-P
Order No. 67 28 371
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Application Range

Use in Aerotest 5000, Aerotest Alpha, MultiTest med. Int.,                 

Standard Measuring Range: 0.1 to 1 mg/m3

Time for Measurement: (see details in

Standard Deviation: operating instructions for 

Aerotest)

Color Change: white ä pale beige or yellow

Ambient Operating Conditions

Temperature: 10 to 30 °C

Absolute Humidity: see details in operating 

instructions for Aerotest

Pressure: The tube may only be 

used for depressurized 

compressed air

Reaction Principle

Oil + H2SO4 ä beige-yellow reaction product

Cross Sensitivity

The total concentration of mineral and synthetic aerosols (mist) and

oil vapors is indicated.

Other organic compounds with high molecular weights are 

indicated as well but with different sensitivity.

Polyethylene glycol and silicone oils are not indicated.

Additional Information

In combination with a Dräger gas detector pump the oil tube can

also be used to analyse the air in work rooms. The measurement

period depends upon the oil used. Please find a list of the oils 

tested under www.draeger.com/voice.
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Phosphine 0.1/a
Order No. CH 31 101
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Application Range

Use in Simultaneous CO2

Standard Measuring Range: 0.1 to 4 ppm

Test Volume: 1 L

Flow Rate: 0.2 L / min

Time for Measurement: 5 min

Standard Deviation:  ± 15 to 20 %

Color Change: white ä greyviolet

Ambient Operating Conditions

Temperature: 0 to 50 °C

Absolute Humidity: max 40 mg H2O / L

Pressure: The tube may only be 

used for depressurized 

compressed air

Reaction Principle

PH3 + Au3+ ä Au (colloidal)

Cross Sensitivity

Arsine and antimony hydride are indicated, but with different 

sensitivities. Hydrogen sulfide, mercaptans, ammonia, carbon 

monoxide, sulfur dioxide and hydrochloric acid in the TLV range do

not interfere.

Evaluation

Scale reading = ppm phosphine
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Sulfur Dioxide 0.5/a
Order No. 67 28 491
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Application Range

Use in MultiTest med. Int.

Standard Measuring Range: 1 to 25 ppm / 0.25 to 1 ppm

Test Volume: 1 L / 2 L

Flow Rate: 0.2 L / 0.2 L / min

Time for Measurement: 5 min / 10 min

Standard Deviation: ± 25 %

Color Change: greyblue ä white

Ambient Operating Conditions

Temperature: 15 to 30 °C

Absolute Humidity: max. 20 mg H2O / L

Pressure: The tube may only be used

for depressurized compressed 

air

Reaction Principle

Starch

SO2 + I2 + 2 H2O  ä H2SO4 + 2 HI

Cross Sensitivity

Hydrogen sulfide is indicated as well but with different sensitivity. 

Nitrogen dioxide will shorten the reading.

Evaluation

Measuring range  1 to 25 ppm: Reading on the (n=10) 

scale = ppm

Measuring range  0.25 to 1 ppm: Reading on the (n= 20) scale x 

0.5 = ppm SO2

(applies only for scale range 0.5

to 2 ppm)



304| Dräger-Tubes used with Dräger Aerotest  

Sulfur Dioxide 1/a
Order No. CH 31 701

Application Range

Use in Simultaneous CO2

Standard Measuring Range: 0.5 to 2 ppm

Test Volume: 2 L

Flow Rate: approx. 0.2 L / min

Time for Measurement: in the Aerotest CO2: 10 min

in the Multi Test (for CO2): 12 min

Standard Deviation: ± 30 %

Color Change: greyblue ä white

Ambient Operating Conditions

Temperature: 15 to 25 °C

Absolute Humidity: 3 to 20 mg H2O / L

Pressure: The tube may only be used

for depressurized compressed 

air

Reaction Principle

Starch

SO2 + I2 + 2 H2O  ä H2SO4 + 2 HI

Cross Sensitivity

Hydrogen sulfide in the TLV range is retained in the pre-layer and

thus does not affect the indication. Nitrogen dioxide will 

shorten the reading.

Evaluation

reading on the (n=10) scale x 0.2 = ppm SO2

(applies only for scale range 2.5 to 10 ppm)
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Water Vapor 5/a-P
Order No. 67 28 531

Application Range

Use in Aerotest 5000, Simultaneous CO2

Standard Measuring Range: 5 to 200 mg/m3

Test Volume:  50 L

Flow Rate: 2 L / min

Time for Measurement: approx. 25 min

Standard Deviation: ± 15 to 20 %

Color Change: yellow ä reddish-brown

Ambient Operating Conditions

Temperature: 0 to 40 °C

Pressure: The tube may only be 

used for depressurized 

compressed air

Reaction Principle

H2O + SeO2 + H2SO4 ä reddish-brown reaction product

Cross Sensitivity

Alcohols and unsaturated hydrocarbons of high concentrations

may cause a diffused discoloration of the indicating layer.

Extension of the measuring range

The following evaluation applies for other volumes:

reading: 5 10 30 50 70 100 150 200 mg H2O/m3

25 L vol.: 10 20 70 110 160 220 340 450 mg H2O/m3

100 L vol.: 2 4 12 20 28 40 60 80 mg H2O/m3

i.e. given a test volume of 25 L the scale reading of 

50 mg H2O/m3 corresponds to a measured value of 

110 mg H2O/m3

Relative Standard Deviation: ± 25 to 30 % ( 25 L)

± 20 to 25 % (100 L)
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Water Vapor 20/a-P
Order No. 81 03 061
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Application Range

Use in Aerotest Alpha, MultiTest med. Int., 

Aerotest Simultaneous HP

Standard Measuring Range: 20 to 250 / 35 to 500 / 

150 to 1500 mg H2O/m3

Test Volume:  40 L / 20 L

Flow Rate: 4 L / min

Time for Measurement: 10 min. / 5 min.  / 2.5 min.

Standard Deviation: ± 15 to 20 %

Color Change: yellow ä red-brown

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: cf. measuring range

Pressure: The tube may only be 

used for depressurized 

compressed air

Reaction Principle

H2O + SeO2 + H2SO4 ä reddish brown reaction product

Cross Sensitivity

Alcohols and unsaturated hydrocarbons of high concentrations may

cause a diffused discoloration of the indicating layer.
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5.1.6 Measuring Instructions of 
Contaminants in Liquids
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308| Measurement of Contaminants in Liquids

Acetic Acid 0.5 to 20 g/L
Order No. 67 22 101

Application Range

Determination of acetic acid in water/waste water

Dräger-Tube: Acetic Acid 5/a

Measuring range: 0.5 to 20 g/L

Number of Strokes (n): 10 

Typical Stroke Time: 10 to 30 s

Measurement Time: approx. 200 s

Sample Volume: 200 mL

Color Change: blue violet ä yellow

Temperature Range: 10 to 30 °C

pH-Measurement: necessary

Information of Measurement

Using sulfuric acid, the pH-value has to be adjusted to the value 

of 1.3

Evaluation of Measurement

Calculate acetic acid concentration:

Y[g/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Formic acid is indicated with lower and propionic acid with higher 

sensitivity.

Measurement
Range
[g/L]

Standard 
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.5 to 20 25 10 to 30 0.339 1.368

System Parameters (valid for pH 1.3)
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Ammonia 1.5 to 10 mg/L
Order No. 81 01 711

Application Range

Determination of ammonia in water/waste water

Dräger-Tube: Ammonia 0,25/a

Measuring range: 1.5 to 10 mg/L

Number of Strokes (n): 10 

Typical Stroke Time: 10 to 30 s

Measurement Time: approx. 200 s

Sample Volume: 200 mL

Color Change: yellow ä blue

Temperature Range: 4 to 30 °C

pH-Measurement: necessary

Information of Measurement

Using acetic acid or sodium hydroxide solution, the pH-value has to

be adjusted to the value of 10.2 - 10.3.

Evaluation of Measurement

Calculate ammonia concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Other basic substances are also indicated.

Measurement
Range
[mg/L]

Standard 
Deviation

[%]

Temperature
[°C]

Parameters
B         C

1.5 to 10 30 4 to 7 3.427 2.926
8 to 12 2.578 1.895

13 to 17 1.397 1.409
18 to 24 0.815 0.918
25 to 30 0.989 0.774

System Parameters (valid for pH 1.3)
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310| Measurement of Contaminants in Liquids

Ammonia 10 to 100 mg/L
Order No. 81 01 711

Application Range

Determination of ammonia in water/waste water

Dräger-Tube: Ammonia 0.25/a

Measuring range: 10 to 100 mg/L

Number of Strokes (n): 1 

Typical Stroke Time: 10 to 30 s

Measurement Time: approx. 20 s

Sample Volume: 200 mL

Color Change: yellow ä blue

Temperature Range: 4 to 30 °C

pH-Measurement: necessary

Information of Measurement

Using acetic acid or sodium hydroxide solution, the pH-value has

to be adjusted to the value of 10.2 - 10.3.

Evaluation of Measurement

Calculate ammonia concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Other basic substances are also indicated.

Measurement
Range
[mg/L]

Standard 
Deviation

[%]

Temperature
[°C]

Parameters
B         C

10 to 100 30 4 to 7 61.34 0.826
8 to 12 40.46 0.310

13 to 17 29.37 0.943
18 to 24 27.59 0.463
25 to 30 18.11 - 0.123

System Parameters (valid for pH 10.2 - 10.3)
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Benzene 0.5 to 5 mg/L
Order No. 81 01 231

Application Range

Determination of benzene in water/waste water

Dräger-Tube: Benzene 2/a

Measuring range: 0.5 to 5 mg/L

Number of Strokes (n): 5 

Typical Stroke Time: 40 to 60 s

Measurement Time: approx. 250 s

Sample Volume: 200 mL

Color Change: white ä brown grey

Temperature Range: 5 to 30 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate benzene concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Ethyl acetate, perchloroethylene, phenol, styrene, toluene and 

m-xylene are not indicated. 

Petroleum hydrocarbons are indicated with lower sensitivity.

Measurement
Range
[mg/L]

Standard 
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.5 to 5 30 5 to 30 0.119 0

System Parameters
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312| Measurement of Contaminants in Liquids

Benzene 0.2 to 5 mg/L
Order No. 81 01 661

Application Range

Determination of acetic acid in water/waste water

Dräger-Tube: Toluene 5/b

Measuring range: 0.2 to 5 mg/L

Number of Strokes (n): 6 

Typical Stroke Time: 60 to 90 s

Measurement Time: approx. 450 s

Sample Volume: 200 mL

Color Change: white ä yellow green

Temperature Range: 5 to 30 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate benzene concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Toluene, xylene (all isomere), ethylbenzene and styrene are 

indicated with different sensitivity. 

Acetone, ethanol and n-octane do not interfere with the reading.

Phenol does not interfere with the reading up to a concentration 

of 100 mg/L

Measurement
Range
[mg/L]

Standard 
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.2 to 5 40 5 to 30 0.057 0

System Parameters

S
T-

15
1-

20
01
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B

BTX-Aromatics 0.2 to 5 mg/L
Order No. 81 01 661

Application Range

Determination of sum parameter benzene, toluene and xylene in

water/waste water

Dräger-Tube: Toluene 5/b

Measuring range: 0.2 to 5 mg/L

Number of Strokes (n): 6 

Typical Stroke Time: 60 to 90 s

Measurement Time: approx. 450 s

Sample Volume: 200 mL

Color Change: white ä brown violet to yellow

Temperature Range: 5 to 30 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate BTX concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Ethylbenzene and styrene are also indicated, however, with 

different sensitivities. 

Acetone, ethanol and n-octane are not indicated. Phenol does not

interfere with the reading up to a concentration of 100 mg/L.

Measurement
Range
[mg/L]

Standard 
Deviation

[%]

Temperature
[°C]

0.2 to 5 40 5 to 30 0.057 0

System Parameters

Parameters
B         C

S
T-

15
1-

20
01



314| Measurement of Contaminants in Liquids

BTX-Aromatics qualitative in oil
Order No. 81 01 661

S
T-

15
1-

20
01

Application Range

Determination of sum parameter benzene, toluene and xylene in oil

sludges/oil emulsions

Dräger-Tube: Toluene 5/b

Measuring range: qualitative

Number of Strokes (n): maximum 10 

Typical Stroke Time: 60 to 80 s

Measurement Time: approx. 75 to 740 s

Sample Volume: approx. 0.5 g

Color Change: white ä brown violet 

to yellow-green

Temperature Range: 5 to 25 °C

pH-Measurement: not necessary

Information of Measurement

- Approx. 0.5 g oil sample has to be shaken intensively 

with 1 L de-ionized water for 2 minutes in a laboratory bottle.

- The solution must be filtered through an analysis funnel with 

a round filter (black ribbon) directly into the gas wash bottle 

up to the 200 mL mark.

Evaluation of Measurement

The measurement evaluation is qualitative (yes or no)

Cross Sensitivity

Benzene, xylene (all isomere), ethylbenzene and toluene are 

indicated.

Acetone, ethanol, phenol and n-octane are not indicated.
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B

BTX Aromatics in soil 2 to 50 mg/kg
Order No. 81 01 661

Evaluation of Measurement

Calculate BTX concentration:

Ysoil[mg/L] = A • B • (X[ppm] + C) 

Cross Sensitivity

Ethylbenzene and styrene are indicated with different sensitivity.

Acetone, ethanol and n-octane do not interfere with the reading.

Phenol does not interfere with the reading up to a concentration of

100 mg/L

Application Range

Determination of sum parameter benzene, toluene and xylene in

soil

Dräger-Tube: Toluene 5/b

Measuring range: 2 to 50 mg/kg dry substance

Number of Strokes (n): 6 

Typical Stroke Time: 60 to 90 s

Measurement Time: approx. 450 s

Sample Volume: 20 g soil

Color Change: white ä brown violet to 

yellow green

Temperature Range: 15 to 25 °C

pH-Measurement: not necessary

Information of Measurement

- 20 g soil is suspended completely with 100 mL de-ionized water

and 1 mL surfactant solutions (2 mass % Extran AP 13, Merck).

- The precipitate must rest for approx. 1 minute, until the particles

have settled to the bottom; the liquid above the particles has to 

be filled into the wash bottle

- The remaining precipitate has to be shaken two times with 

50 mL de-ionized water and the liquid above the particles has 

to be filled into the wash bottle

- The gas wash bottle is filled up with de-ionized water up to 

200 mL mark.

System Parameters

Measurement
Range

[mg/kg]

Standard 
Deviation

[%]

Temperature
[°C]

Parameters
B         C

2 to 50 50 15 to 25 0.456 0

S
T-

15
1-

20
01



316| Measurement of Contaminants in Liquids

Chlorinated Hydrocarbons qualitative in oil
Order No. 81 01 551

Application Range

Determination of volatile chlorinated hydrocarbons 

in oil sludges/oil emulsions

Dräger-Tube: Perchloroethylene 0.1/a

Measuring range: qualitative

Number of Strokes (n): maximum 10 

Typical Stroke Time: 2 to 3 minutes

Measurement Time: approx. 2 to 20 minutes

Sample Volume: approx. 0.5 g

Color Change: yellow white ä grey blue

Temperature Range: 10 to 25 °C

pH-Measurement: not necessary

Information of Measurement

- Approx. 0.5 g oil sample has to be shaken intensively with 1 L 

de-ionized water for 2 minutes in a laboratory bottle.

- The solution must be filtered through an analysis funnel with 

a round filter (black ribbon) directly into the gas wash bottle 

up to the 200 mL mark.

Evaluation of Measurement

The measurement evaluation is qualitative (yes or no)

Cross Sensitivity

Chlorobenzene, 1,1-dichloroethane, 1,2-dichloroethane, 

dichloro methane, perchloroethylene, trichloroethylene and 

trichloro methane are indicated. Carbon tetrachloride and 

1,1,1-trichloroethane are not indicated.

S
T-

19
3-

20
01
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C

Chlorinated Hydrocarbons qualitative in multiple phase
Order No. 81 01 551

S
T-

57
51

-2
00

4

Application Range

Determination of volatile chlorinated hydrocarbons in multiple

phase

Dräger-Tube: Perchloroethylene 0.1/a

Measuring range: qualitative

Number of Strokes (n): maximum 10 

Typical Stroke Time: 2 to 3 minutes

Measurement Time: approx. 2 to 20 minutes

Sample Volume: 200 mL

Color Change: yellow white ä grey blue

Temperature Range: 10 to 25 °C

pH-Measurement: not necessary

Information of Measurement

- Mix a multiple phase sample which consists of e.g. 250 g water, 

10 g fixed phase and 10 g oil part (about 300 mL) is mixed with

approx. 5 g activated coal. It must rest for 3 minutes and then 

be shaken for 1 min.

- 0.2 g hydrophobated peat is added and the it must be shaken 

for 1 minute.

- The liquid is filled into the gas wash bottle up to the 200 mL  

mark.

Evaluation of Measurement

The measurement evaluation is qualitative (yes or no)

Cross Sensitivity

Chlorobenzene, 1,1-dichloroethane, 1,2-dichloroethane, dichloro -

methane, perchloroethylene, trichloroethylene and trichloromethane

are indicated. Carbon tetrachloride and 1,1,1-trichloroethane are not

indicated.



318| Measurement of Contaminants in Liquids

Chlorinated Hydrocarbons qualitative in soil
Order No. 81 01 551

S
T-

57
51

-2
00

4

Application Range

Determination of volatile chlorinated hydrocarbons in soil

Dräger-Tube: Perchloroethylene 0.1/a

Measuring range: qualitative

Number of Strokes (n): maximum 10 

Typical Stroke Time: 2 to 3 minutes

Measurement Time: approx. 2 to 20 minutes

Sample Volume: 20 g

Color Change: yellow white ä grey blue

Temperature Range: 10 to 25 °C

pH-Measurement: not necessary

Information of Measurement

- 20 g soil is suspended completely with 100 mL de-ionized water

and 1 mL surfactant solutions (2 mass % Extran AP 13, Merck).

- The precipitate must rest for approx. 1 minute, until the particles

have settled to the bottom; the liquid above the particles has to 

be filled into the wash bottle

- The remaining precipitate has to be shaken two times with 

50 mL de-ionized water and the liquid above the particles has 

to be filled into the wash bottle

- The gas wash bottle is filled up with de-ionized water 

up to 200 mL mark.

Evaluation of Measurement

The measurement evaluation is qualitative (yes or no)

Cross Sensitivity

Chlorobenzene, 1,1-dichloroethane, 1,2-dichloroethane, 

dichloro methane, perchloroethylene, trichloroethylene and

trichloromethane are indicated. Carbon tetrachloride and 

1,1,1-trichloroethane are not indicated.
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C

Chlorinated Hydrocarbons qualitative in multiple phase
Order No. 81 01 501

Application Range

Determination of volatile chlorinated hydrocarbons in multiple

phase

Dräger-Tube: Perchloroethylene 2/a

Measuring range: qualitative

Number of Strokes (n): maximum 10 

Typical Stroke Time: 45 to 65 s

Measurement Time: approx. 55 to 550 s

Sample Volume: 200 mL

Color Change: yellow white ä grey blue

Temperature Range: 10 to 25 °C

pH-Measurement: not necessary

Information of Measurement

- Mix a multiple phase sample which consists of e.g. 250 g water, 

10 g fixed phase and 10 g oil part (about 300 mL) is mixed with

approx. 5 g activated coal. It must rest for 3 minutes and then 

be shaken for 1 min.

- 0.2 g hydrophobated peat is added and the it must be shaken 

for 1 minute.

- The liquid is filled into the gas wash bottle up to the 200 mL 

mark.

Evaluation of Measurement

The measurement evaluation is qualitative (yes or no)

Cross Sensitivity

Chlorobenzene, 1,1-dichloroethane, 1,2-dichloroethane, 

dichloro methane, perchloroethylene, trichloroethylene and

trichloromethane are indicated. Carbon tetrachloride and 

1,1,1-trichloroethane are not indicated.

S
T-

90
-2

00
1



320| Measurement of Contaminants in Liquids

Chlorinated Hydrocarbons qualitative in oil
Order No. 81 01 501

Application Range

Determination of volatile chlorinated hydrocarbons 

in oil sludges/oil emulsions

Dräger-Tube: Perchloroethylene 2/a

Measuring range: qualitative

Number of Strokes (n): maximum 10 

Typical Stroke Time: 45 to 65 s

Measurement Time: approx. 55 to 550 s

Sample Volume: approx. 0.5 g

Color Change: yellow white ä grey blue

Temperature Range: 10 to 25 °C

pH-Measurement: not necessary

Information of Measurement

- Approx. 0.5 g oil sample has to be shaken intensively with 1 L 

de-ionized water for 2 minutes in a laboratory bottle.

- The solution must be filtered through an analysis funnel with 

a round filter (black ribbon) directly into the gas wash bottle up 

to the 200 mL mark.

Evaluation of Measurement

The measurement evaluation is qualitative (yes or no)

Cross Sensitivity

Chlorobenzene, 1,1-dichloroethane, 1,2-dichloroethane, 

dichloro -methane, perchloroethylene, trichloroethylene and

trichloromethane are indicated. Carbon tetrachloride and 

1,1,1-trichloroethane are not indicated.

S
T-

90
-2

00
1
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C

Chlorinated Hydrocarbons qualitative in multiple phase
Order No. 81 01 501

Application Range

Determination of volatile chlorinated hydrocarbons in multiple

phase

Dräger-Tube: Perchloroethylene 2/a

Measuring range: qualitative

Number of Strokes (n): maximum 10 

Typical Stroke Time: 45 to 65 s

Measurement Time: approx. 55 to 550 s

Sample Volume: 200 mL

Color Change: yellow white ä grey blue

Temperature Range: 10 to 25 °C

pH-Measurement: not necessary

Information of Measurement

- Mix a multiple phase sample which consists of e.g. 250 g water, 

10 g fixed phase and 10 g oil part (about 300 mL) is mixed with

approx. 5 g activated coal. It must rest for 3 minutes and then 

be shaken for 1 min.

- 0.2 g hydrophobated peat is added and the it must be shaken 

for 1 minute.

- The liquid is filled into the gas wash bottle up to the 200 mL 

mark.

Evaluation of Measurement

The measurement evaluation is qualitative (yes or no)

Cross Sensitivity

Chlorobenzene, 1,1-dichloroethane, 1,2-dichloroethane, 

dichloro methane, perchloroethylene, trichloroethylene and 

trichloro methane are indicated. Carbon tetrachloride and 

1,1,1-trichloroethane are not indicated.

S
T-

90
-2

00
1



322| Measurement of Contaminants in Liquids

Chlorinated Hydrocarbons qualitative in oil
Order No. CH 21 101

Application Range

Determination of volatile chlorinated hydrocarbons 

in oil sludges/oil emulsions

Dräger-Tube: Trichloroethane 50/a

Measuring range: qualitative

Number of Strokes (n): 6 + 3 desorption strokes 

in clean air 

Typical Stroke Time: 40 to 70 s + 30 s

Measurement Time: approx. 660 s + 90 s

Sample Volume: approx. 0.5 g

Color Change: grey ä brown red

Temperature Range: 10 to 25 °C

pH-Measurement: not necessary

Information of Measurement

- Approx. 0.5 g oil sample has to be shaken intensively with 

1 L de-ionized water for 2 minutes in a laboratory bottle.

- The solution must be filtered through an analysis funnel with 

a round filter (black ribbon) directly into the gas wash bottle up 

to the 200 mL mark. 

Evaluation of Measurement

The measurement evaluation is qualitative (yes or no)

Cross Sensitivity

Dichloromethane, Perchloroethylene, Carbon tetrachlroide, 

1,1,1-Trichloroethane and Trichloroethylene are indicated. Petroleum

hydrocarbons are not indicated.

D
-1

33
45

-2
01

0
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C

Chlorinated Hydrocarbons qualitative in multiple phase
Order No. CH 21 101

Application Range

Determination of volatile chlorinated hydrocarbons in multiple

phase

Dräger-Tube: Trichloroethane 50/a

Measuring range: qualitative

Number of Strokes (n): 6 + 3 desorption strokes 

in clean air 

Typical Stroke Time: 40 to 70 s + 30 s

Measurement Time: approx. 660 s + 90 s

Sample Volume: 200 mL

Color Change: grey ä brown red

Temperature Range: 10 to 25 °C

pH-Measurement: not necessary

Information of Measurement

- Mix a multiple phase sample which consists of e.g. 250 g water, 

10 g fixed phase and 10 g oil part (about 300 mL) is mixed with

approx. 5 g activated coal. It must rest for 3 minutes and then 

be shaken for 1 min.

- 0.2 g hydrophobated peat is added and the it must be shaken 

for 1 minute.

- The liquid is filled into the gas wash bottle up to the 200 mL 

mark.

Evaluation of Measurement

The measurement evaluation is qualitative (yes or no)

Cross Sensitivity

Dichloromethane, perchloroethylene, carbon tetrachloride, 

1,1,1-trichloroethane and trichloroethylene are indicated. Petroleum

hydrocarbons are not indicated.

D
-1

33
45

-2
01

0



324| Measurement of Contaminants in Liquids

Chlorinated Hydrocarbons qualitative in oil
Order No. 81 01 671

Application Range

Determination of volatile chlorinated hydrocarbons 

in oil sludges/oil emulsions

Dräger-Tube: Methylbromide 0.5/a

Measuring range: qualitative

Number of Strokes (n): maximum 10 

Typical Stroke Time: 60 to 70 s

Measurement Time: approx. 65 to 650 s

Sample Volume: approx. 0.5 g

Color Change: white grey ä blue green

Temperature Range: 10 to 25 °C

pH-Measurement: not necessary

Information of Measurement

- Approx. 0.5 g oil sample has to be shaken intensively with 

1 L de-ionized water for 2 minutes in a laboratory bottle.

- The solution must be filtered through an analysis funnel with 

a round filter (black ribbon) directly into the gas wash bottle up 

to the 200 mL mark.

Evaluation of Measurement

The measurement evaluation is qualitative (yes or no)

Cross Sensitivity

Chloroform, 1,1-dichloroethane, 1,2-dichloroethane, dichloromethane,

methylbromide, perchlorethylene, 1,1,1-trichloroethane and 

trichloro ethylene are indicated. 1,4-dichlorobutane and carbon 

tetrachloride is not indicated.

D
-5

44
9-

20
14
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C

Chlorinated Hydrocarbons qualitative in multiple phase
Order No. 81 01 671

Application Range

Determination of volatile chlorinated hydrocarbons in multiple

phase

Dräger-Tube: Methylbromide 0.5/a

Measuring range: qualitative

Number of Strokes (n): maximum 10 

Typical Stroke Time: 60 to 70 s

Measurement Time: approx. 65 to 650 s

Sample Volume: 200 mL

Color Change: white grey ä blue green

Temperature Range: 10 to 25 °C

pH-Measurement: not necessary

Information of Measurement

- Mix a multiple phase sample which consists of e.g. 250 g water, 

10 g fixed phase and 10 g oil part (about 300 mL) is mixed with

approx. 5 g activated coal. It must rest for 3 minutes and then 

be shaken for 1 min.

- 0.2 g hydrophobated peat is added and the it must be shaken 

for 1 minute.

- The liquid is filled into the gas wash bottle up to the 200 mL 

mark.

Evaluation of Measurement

The measurement evaluation is qualitative (yes or no)

Cross Sensitivity

Chloroform, 1,1-dichloroethane, 1,2-dichloroethane, dichloromethane,

methylbromide, perchlorethylene, 1,1,1-trichloroethane and 

trichloro ethylene are indicated. 1,4-dichlorobutane and carbon 

tetrachloride is not indicated.

D
-5

44
9-

20
14



326| Measurement of Contaminants in Liquids

Diesel Fuels 0.5 to 5 mg/L
Order No. 81 01 691

Application Range

Determination of diesel fuels in water/waste water

Dräger-Tube: Petroleum 

hydrocarbons 10/a

Measuring range: 0.5 to 5 mg/L

Number of Strokes (n): 8 

Typical Stroke Time: 30 to 60 s

Measurement Time: approx. 360 s

Sample Volume: 200 mL

Color Change: white ä brown green

Temperature Range: 5 to 25 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate diesel fuel concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Ethyl acetate, diesel oil, hydrogen sulfide and toluene are 

indicated with lower sensitivity.

Perchloroethylene is indicated with higher sensitivity.

Measurement
Range
[mg/L]

Standard 
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.5 to 5 30 5 to 25 0.089 0

Readings > 50 ppm give qualitative results, only.

System Parameters

S
T-

19
-2

00
1
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D

Diesel Fuels qualitative in soil
Order No. 81 01 691

Application Range

Determination of diesel fuels in soil

Dräger-Tube: Petroleum Hydrocarbons 10/a

Measuring range: qualitative

Number of Strokes (n): maximum 10 

Typical Stroke Time: 30 to 60 s

Measurement Time: approx. 45 to 450 s

Sample Volume: 20 g

Color Change: white ä brown green

Temperature Range: 5 to 25 °C

pH-Measurement: not necessary

Information of Measurement

- 20 g soil is suspended completely with 100 mL de-ionized water.

- The precipitate must rest for approx. 1 minute, until the particles 

have settled to the bottom; the liquid above the particles has to 

be filled into the was bottle

- The remaining precipitate has to be shaken two times with 

50 mL de-ionized water and the liquid above the particles has 

to be filled into the was bottle

- The gas wash bottle is filled up with de-ionized water up to 

200 mL mark.

Evaluation of Measurement

The measurement evaluation is qualitative (yes or no)

Cross Sensitivity

Diesel oil, ethyl acetate, perchloroethylene, hydrogen sulfide and

toluene are also indicated.

S
T-

19
-2

00
1



328| Measurement of Contaminants in Liquids

Ethylbenzene 0.2 to 5 mg/L
Order No. 81 01 661

Application Range

Determination of ethylbenzene in water/waste water

Dräger-Tube: Toluene 5/b

Measuring range: 0.2 to 5 mg/L

Number of Strokes (n): 6 

Typical Stroke Time: 60 to 90 s

Measurement Time: approx. 450 s

Sample Volume: 200 mL

Color Change: white ä yellow green

Temperature Range: 5 to 30 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate ethylbenzene concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Benzene, toluene, xylene (all isomere) and styrene are indicated 

with different sensitivity.

Acetone, ethanol and n-octane do not interfere with the reading.

Phenol does not interfere with the reading up to a concentration 

of 100 mg/L

Measurement
Range
[mg/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.2 to 5 40 5 to 30 0.057 0

System Parameters

S
T-

15
1-

20
01
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E

Formic Acid 1 to 20 g/L
Order No. 67 22 101

Application Range

Determination of formic acid in water/waste water

Dräger-Tube: Acetic Acid 5/a

Measuring range: 1 to 20 g/L

Number of Strokes (n): 10 

Typical Stroke Time: 10 to 30 s

Measurement Time: approx. 200 s

Sample Volume: 200 mL

Color Change: blue violet ä yellow

Temperature Range: 5 to 25 °C

pH-Measurement: necessary

Information of Measurement

Using sulfuric acid, the pH-value has to be 

adjusted to the value of 1.3.

Evaluation of Measurement

Calculate formic acid concentration:

Y[g/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Acetic acid and propionic acid are indicated with higher 

sensitivity.

Measurement
Range
[g/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

1 to 20 25 5 to 25 0.487 1.607

System Parameters (valid for pH 1.3)

D
-1

33
05

-2
01

0



330| Measurement of Contaminants in Liquids

Gasoline qualitative in soil
Order No. 81 01 691

Application Range

Determination of gasoline in soil

Dräger-Tube: Petroleum Hydrocarbons 

10/a

Measuring range: qualitative

Number of Strokes (n): maximum 10 

Typical Stroke Time: 30 to 60 s

Measurement Time: approx. 45 to 450 s

Sample Volume: 20 g

Color Change: white ä brown green

Temperature Range: 5 to 25 °C

pH-Measurement: not necessary

Information of Measurement

- 20 g soil is suspended completely with 100 mL de-ionized 

water.

- The precipitate must rest for approx. 1 minute, until the particles 

have settled to the bottom; the liquid above the particles has 

to be filled into the was bottle

- The remaining precipitate has to be shaken two times with 

50 mL de-ionized water and the liquid above the particles has 

to be filled into the was bottle

- The gas wash bottle is filled up with de-ionized water 

up to 200 mL mark.

Evaluation of Measurement

The measurement evaluation is qualitative (yes or no)

Cross Sensitivity

Diesel oil, ethyl acetate, perchloroethylene, hydrogen sulfide and

toluene are also indicated.

S
T-

19
-2

00
1
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Gasoline 0.1 to 2 mg/L
Order No. 81 01 691

Application Range

Determination of gasoline in water/waste water

Dräger-Tube: Petroleum Hydrocarbons 10/a

Measuring range: 0.1 to 2 mg/L for n-octan

Number of Strokes (n): 2 

Typical Stroke Time: 30 to 60 s

Measurement Time: approx. 90 s

Sample Volume: 200 mL

Color Change: white ä brow green

Temperature Range: 5 to 25 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate gasoline concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Ethyl acetate, diesel oil, hydrogen sulfide and toluene are 

indicated with lower sensitivity. Perchloroethylene is indicated with

higher sensitivity.

Measurement
Range
[mg/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.1 to 2 30 5 to 25 0.010 0

System Parameters

S
T-

19
-2

00
1



332| Measurement of Contaminants in Liquids

Order No. 81 01 461

Hydrogen Sulfide 50 to 500 µg/L

Application Range

Determination of hydrogen sulfide (sum of sulfide) in water/waste

water

Dräger-Tube: Hydrogen Sulfide 0.2/a

Measuring range: 50 to 500 mg/L

Number of Strokes (n): 5 

Typical Stroke Time: 50 to 80 s

Measurement Time: approx. 325 s

Sample Volume: 200 mL

Color Change: white ä pale brown

Temperature Range: 3 to 30 °C

pH-Measurement: necessary

Information of Measurement

Using acetic acid or sodium hydroxide solution, the pH-value has to

be adjusted to the value of 7.3 - 7.4 (K=1)

Evaluation of Measurement

Calculate hydrogen sulfide concentration:

Y[µg/L] = A • B • (K •X[ppm] + C)

Measurement
Range
[µg/L]

Standard 
Deviation

[%]

Temperature
[°C]

Parameters
B         C

50 to 500 30 3 to 7 72 0.2
8 to 13 63 0.2

14 to 30 57 0.2

System Parameters (valid for pH 7.3 - 7.4)

S
T-

13
2-

20
01
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H

Hydrogen Sulfide 0.2 to 1 mg/L
Order No. 67 19 001

Application Range

Determination of hydrogen sulfide (sum of sulfide) in water/waste

water

Dräger-Tube: Hydrogen Sulfide 1/c

Measuring range: 0.2 to 1 mg/L

Number of Strokes (n): 5 

Typical Stroke Time: 50 to 100 s

Measurement Time: approx. 375 s

Sample Volume: 200 mL

Color Change: white ä pale brown

Temperature Range: 3 to 30 °C

pH-Measurement: necessary

Information of Measurement

Using acetic acid or sodium hydroxide solution, the pH-value has to

be adjusted to the value of 7.3 - 7.4 (K=1).

Evaluation of Measurement

Calculate hydrogen sulfide concentration:

Y[mg/L] = A • B • (K • X[ppm] + C)

Measurement
Range
[mg/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.2 to 1 30 3 to 7 0.051 0
8 to13 0.045 0

14 to 30 0.040 0

System Parameters (valid for pH 7.3 - 7.4)

S
T-

13
0-

20
01



334| Measurement of Contaminants in Liquids

Hydrogen Sulfide 0.5 to 10 mg/L
Order No. CH 29 801

Application Range

Determination of hydrogen sulfide (sum of sulfide) in water/waste

water

Dräger-Tube: Hydrogen Sulfide 5/b

Measuring range: 0.5 to 10 g/L

Number of Strokes (n): 2 

Typical Stroke Time: 50 to 80 s

Measurement Time: approx. 130 s

Sample Volume: 200 mL

Color Change: white ä brown

Temperature Range: 3 to 30 °C

pH-Measurement: necessary

Information of Measurement

Using acetic acid or sodium hydroxide solution, the pH-value has to

be adjusted to the value of 7.3 - 7.4 (K=1).

Evaluation of Measurement

Calculate hydrogen sulfide concentration:

Y[mg/L] = A • B • (K • X[ppm] + C)

Measurement
Range
[mg/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.5 to 10 30 3 to 7 0.131 0
8 to 13 0.122 0

14 to 30 0.127 0

System Parameters (valid for pH 7.3 - 7.4)

S
T-

12
5-

20
01
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Jet Fuels (Kerosene) 0.5 to 5 mg/L
Order No. 81 01 691

Application Range

Determination of jet fuels in water/waste water

Dräger-Tube: Petroleum hydrocarbons 10/a

Measuring range: 0.5 to 5 mg/L

Number of Strokes (n): 4 

Typical Stroke Time: 30 to 60 s

Measurement Time: approx. 180 s

Sample Volume: 200 mL

Color Change: white ä brown green

Temperature Range: 5 to 25 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate jet fuel concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Ethyl acetate, diesel oil, hydrogen sulfide and toluene are 

indicated with lower sensitivity. Perchloroethylene is indicated with

higher sensitivity.

Measurement
Range
[mg/L]

Standard 
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.5 to 5 25 5 to 25 0.062 0

System Parameters

S
T-

19
-2

00
1



336| Measurement of Contaminants in Liquids

Jet Fuels (Kerosene) qualitative in soil
Order No. 81 01 691

Application Range

Determination of jet fuels in soil

Dräger-Tube: Petroleum Hydrocarbons 10/a

Measuring range: qualitative

Number of Strokes (n): maximum 10 

Typical Stroke Time: 30 to 60 s

Measurement Time: approx. 45 to 450 s

Sample Volume: 20 g

Color Change: white ä brown green

Temperature Range: 5 to 25 °C

pH-Measurement: not necessary

Information of Measurement

- 20 g soil is suspended completely with 100 mL de-ionized 

water.

- The precipitate must rest for approx. 1 minute, until the particles 

have settled to the bottom; the liquid above the particles has 

to be filled into the was bottle

- The remaining precipitate has to be shaken two times with 

50 mL de-ionized water and the liquid above the particles has 

to be filled into the was bottle

- The gas wash bottle is filled up with de-ionized water 

up to 200 mL mark.

Evaluation of Measurement

The measurement evaluation is qualitative (yes or no)

Cross Sensitivity

Diesel oil, ethyl acetate, perchloroethylene, hydrogen sulfide and

toluene are also indicated.

S
T-

19
-2

00
1
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n-Octane 0.1 to 2 mg/L
Order No. 81 01 691

Application Range

Determination of n-octane in water/waste water

Dräger-Tube: Petroleum Hydrocarbons 10/a

Measuring range: 0.1 to 2 mg/L

Number of Strokes (n): 2 

Typical Stroke Time: 30 to 60 s

Measurement Time: approx. 90 s

Sample Volume: 200 mL

Color Change: white ä brown green

Temperature Range: 5 to 25 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate n-octane concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Ethyl acetate, diesel oil, hydrogen sulfide and toluene are 

indicated with lower sensitivity.

Perchloroethylene is indicated with higher sensitivity.

Measurement
Range
[mg/L]

Standard 
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.1 to 2 30 5 to 25 0.010 0

System Parameters

S
T-

19
-2

00
1



338| Measurement of Contaminants in Liquids

n-Octane 2 to 25 mg/L
Order No. 67 30 201

Application Range

Determination of n-octane in water/waste water

Dräger-Tube: Petroleum Hydrocarbons 100/a

Measuring range: 2 to 25 mg/L

Number of Strokes (n): 2 

Typical Stroke Time: 30 to 45 s

Measurement Time: approx. 75 s

Sample Volume: 200 mL

Color Change: white ä brown green

Temperature Range: 5 to 25 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate n-octane concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Ethyl acetate and hydrogen sulfide are indicated with lower 

sensitivity. Perchloroethylene is indicated with higher sensitivity.

Toluene is indicated with different sensitivity

Measurement
Range
[mg/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

2 to 25 30 5 to 25 0.010 0

System Parameters

S
T-

20
-2

00
1
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N
D

-1
33

05
-2

01
0

Organic Acids 0.5 to 15 g/L
Order No. 67 22 101

Application Range

Determination of sum parameter acetic acid, formic acid and 

propionic acid in water/waste water

Dräger-Tube: Acetic Acid 5/a

Measuring range: 0.3 to 15 g/L

Number of Strokes (n): 10 

Typical Stroke Time: 10 to 30 s

Measurement Time: approx. 200 s

Sample Volume: 200 mL

Color Change: blue violet ä yellow

Temperature Range: 10 to 25 °C

pH-Measurement: necessary

Information of Measurement

Using sulfuric acid, the pH-value has to be adjusted to the value 

of 1.3.

Evaluation of Measurement

Calculate acid concentration:

Y[g/L] = A • B • (X[ppm] + C)

Measurement
Range
[g/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.5 to 15 25 10 to 25 0.241 1.157

System Parameters (valid for pH 1.3)



340| Measurement of Contaminants in Liquids

Perchloroethylene 10 to 80 µg/L
Order No. 81 01 551

Application Range

Determination of perchloroethylene in water/waste water

Dräger-Tube: Perchloroethylene 0.1/a

Measuring range: 10 to 80 µg/L

Number of Strokes (n): 8 

Typical Stroke Time: 2 to 3 minutes

Measurement Time: approx. 20 minutes

Sample Volume: 200 mL

Color Change: yellow white ä grey blue

Temperature Range: 5 to 30 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate perchloroethylene concentration:

Y[[µg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Dichloromethane, chlorobenzene, chloroform, 1,1-dichloroethane 

and 1,2-dichloroethane are indicated with lower sensitivity.

Trichloroethylene is indicated with nearly the same sensitivity. 

Petroleum hydrocarbons, benzene, carbon tetrachloride, toluene,

1,1,1-trichloroethane and xylene are not indicated.

Measurement
Range
[µg/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

10 to 80 30 5 to 30 70 - 0.1

System Parameters

S
T-

19
3-

20
01
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Perchloroethylene 0.1 to 2 mg/L
Order No. 81 01 501

Application Range

Determination of perchloroethylene in water/waste water

Dräger-Tube: Perchloroethylene 2/a

Measuring range: 0.1 to 1 mg/L / 0.5 to 2 mg/L

Number of Strokes (n): 8 / 4 

Typical Stroke Time: 45 to 65 s

Measurement Time: approx. 440 s / ca. 220 s

Sample Volume: 200 mL

Color Change: yellow white ä grey blue

Temperature Range: 8 to 37 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate perchloroethylene concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Dichloromethane and chloroform are indicated with lower 

sensitivity. Trichloroethylene is indicated with nearly the same 

sensitivity. Petroleum hydrocarbons, benzene, carbon tetrachloride,

toluene, 1,1,1-trichloroethane and xylene are not indicated.

Measurement
Range
[mg/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.1 to 1 25 8 to 12 0.035 0
number 20 13 to 17 0.031 0

of strokes 20 18 to 22 0.028 0
n=8 20 23 to 27 0.026 0

20 28 to 32 0.025 0
25 33 to 37 0.023 0

0.5 to 2 25 8 to 12 0.075 0
number 20 13 to 17 0.071 0

of 20 18 to 22 0.065 0
strokes 20 23 to 27 0.057 0

n=4 25 28 to 32 0.056 0
30 33 to 37 0.047 0

System Parameters

S
T-

90
-2

00
1



342| Measurement of Contaminants in Liquids

Propionic Acid 0.3 to 10 g/L
Order No. 67 22 101

Application Range

Determination of propionic acid in water/waste water

Dräger-Tube: Acetic Acid 5/a

Measuring range: 0.3 to 10 g/L

Number of Strokes (n): 10 

Typical Stroke Time: 10 to 30 s

Measurement Time: approx. 200 s

Sample Volume: 200 mL

Color Change: blue violet ä yellow

Temperature Range: 10 to 30 °C

pH-Measurement: necessary

Information of Measurement

Using sulfuric acid, the pH-value has to be adjusted to the value 

of 1.3.

Evaluation of Measurement

Calculate propionic acid concentration:

Y[g/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Acetic acid and formic acid are indicated with lower sensitivity.

Measurement
Range
[g/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.3 to 10 25 10 to 30 0.153 0.687

System Parameters (valid for pH 1.3)

D
-1

33
05

-2
01

0
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Toluene 1 to 10 mg/L
Order No. 81 01 701

Application Range

Determination of toluene in water/waste water

Dräger-Tube: Toluene 50/a

Measuring range: 1 to 10 mg/L

Number of Strokes (n): 5 

Typical Stroke Time: 20 to 40 s

Measurement Time: approx. 150 s

Sample Volume: 200 mL

Color Change: white ä brown

Temperature Range: 5 to 30 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate toluene concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Benzene leads to a weak diffuse reading. Petroleum hydrocarbons,

styrene and o-xylene are indicated with lower sensitivity. Phenol is

not indicated.

Measurement
Range
[mg/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

1 bis 10 25 5 bis 30 0.037 - 20
for X ≥ 50
0.011 0
for X < 50

System Parameters

S
T-

15
2-

20
01



344| Measurement of Contaminants in Liquids

Toluene 0.2 to 5 mg/L
Order No. 81 01 661

Application Range

Determination of toluene in water/waste water

Dräger-Tube: Toluene 5/b

Measuring range: 0.2 to 5 mg/L

Number of Strokes (n): 6 

Typical Stroke Time: 60 to 90 s

Measurement Time: approx. 450 s

Sample Volume: 200 mL

Color Change: white ä yellow green

Temperature Range: 5 to 30 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate toluene concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Benzene, xylene (all isomere), ethylbenzene and styrene are 

indicated with different sensitivity. Acetone, ethanol and n-octane do

not interfere with the reading. Phenol does not interfere with the

reading up to a concentration of 100 mg/L.

Measurement
Range
[mg/L]

Standard 
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.2 to 5 40 5 to 30 0.057 0

System Parameters

S
T-

15
1-

20
01
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1,1,1-Trichloroethane 0.5 to 5 mg/L
Order No. CH 21 101

Application Range

Determination of 1,1,1-trichloroethane in water/waste water

Dräger-Tube: Trichloroethane 50/d

Measuring range: 0.5 to 5 mg/L

Number of Strokes (n): 5 + 3 desorption strokes 

at clean air 

Typical Stroke Time: 40 to 70 s + 20 to 40 s

Measurement Time: approx. 550 s + 90 s

Sample Volume: 200 mL

Color Change: grey ä brown red

Temperature Range: 5 to 35 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate 1,1,1-trichloroethane concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Perchloroethylene, carbon tetrachloride, dichloromethane and 

trichloroethylene are indicated with lower sensitivity. Petroleum 

hydrocarbons are not indicated.

Measurement
Range
[mg/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.5 to 5 25 5 to 12 0.0059 - 50
25 13 to 25 0.0059 - 100
30 26 to 33 0.0054 - 200

System Parameters

D
-1

33
45

-2
01

0



346| Measurement of Contaminants in Liquids

Trichloroethylene 10 to 100 µg/L
Order No. 81 01 551

Application Range

Determination of trichloroethylene in water/waste water

Dräger-Tube: Perchloroethylene 0.1/a

Measuring range: 10 to 100 µg/L

Number of Strokes (n): 4 

Typical Stroke Time: 2 to 3 minutes

Measurement Time: approx. 10 minutes

Sample Volume: 200 mL

Color Change: yellow white ä grey blue

Temperature Range: 5 to 30 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate trichloroethylene concentration:

Y[µg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Dichloromethane, chlorobenzene, chloroform, 1,1-dichloroethane and

1,2-dichloroethane are indicated with lower sensitivity. 

Perchloroethylene is indicated with nearly the same sensitivity. 

Carbon tetrachloride and 1,1,1-trichloroethane are not indicated.

Measurement
Range
[µg/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

10 to 100 30 5 to 10 134 0
11 to 20 120 -0.01
21 to 30 90 0

System Parameters

S
T-

19
3-

20
01
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Trichloroethylene 0.1 to 1 mg/L
Order No. 81 01 501

Application Range

Determination of trichloroethylene in water/waste water

Dräger-Tube: Perchloroethylene 2/a

Measuring range: 0.1 to 1 mg/L

Number of Strokes (n): 8 

Typical Stroke Time: 45 to 65 s

Measurement Time: approx. 440 s

Sample Volume: 200 mL

Color Change: yellow white ä grey blue

Temperature Range: 5 to 33 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate trichloroethylene concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Dichloromethane, chlorobenzene, 1,1-dichloroethane, 1,2 dichloro-

ethane and chloroform are indicated with lower sensitivity. Per-

chloroethylene is indicated with nearly the same sensitivity. Carbon

tetrachloride and 1,1,1-trichloroethane are not indicated.

Measurement
Range
[mg/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

0.1 to 1 30 5 to 10 0.033 0
11 to 15 0.030 0
16 to 22 0.024 0
23 to 28 0.020 0
29 to 33 0.018 0

System Parameters

S
T-

90
-2

00
1



348| Measurement of Contaminants in Liquids

Trichloroethylene 0.2 to 3 mg/L
Order No. 67 28 541

Application Range

Determination of trirchloroethylene in water/waste water

Dräger-Tube: Trichloroethylene 2/a

Measuring range: 0.2 to 1 mg/L / 0.3 to 3  mg/L

Number of Strokes (n): 8 / 4 

Typical Stroke Time: 40 to 80 s

Measurement Time: approx. 480 s / approx. 240 s

Sample Volume: 200 mL

Color Change: pale grey ä orange

Temperature Range: 4 to 30 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate trichloroethylene concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Dichloromethane, n-hexane, perchloroethylene and chloroform 

are indicated with lower sensitivity.

Number 
of Stokes

Measure-
ment

Range
[mg/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

n=8 0.2 to 1 25 4 to 10 0.028 3
11 to 19 0.025 3

20 to 30 0.021 3

n=4 0.3 to 3 25 4 to 18 0.049 1
19 to 30 0.044 1

System Parameters

S
T-

15
7-

20
01
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Xylene (o, m, p) 0.3 to 10 mg/L
Order No. 67 33 161

Application Range

Determination of xylene in water/waste water

Dräger-Tube: Xylene 10/a

Measuring range: 0.3 to 10 mg/L

Number of Strokes (n): 8 

Typical Stroke Time: 10 to 25 s

Measurement Time: approx. 140 s

Sample Volume: 200 mL

Color Change: white ä red brown

Temperature Range: 5 to 35 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate xylene concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Benzene, styrene and toluene are indicated with different 

sensitivity. Petroleum hydrocarbons and perchloroethylene do not 

interfere with the reading.

System Parameters

o-Xylene
0.3 to 10 30 5 to 15 0.048 - 7

16 to 35 0.042 - 10

m-Xylene
0.3 to 10 30 5 to 10 0.041 - 10

11 to 20 0.034 - 10
21 to 35 0.028 - 10

p-Xylene
0.3 to 10 30 5 to 10 0.029 0

11 to 35 0.031 - 10

Measurement
Range
[mg/L]

Standard
Deviation

[%]

Temperature
[°C]

Parameters
B         C

S
T-

17
2-

20
01



350| Measurement of Contaminants in Liquids

Xylene (o, m, p) 0.2 to 5 mg/L
Order No. 81 01 661

Application Range

Determination of xylene in water/waste water

Dräger-Tube: Toluene 5/b

Measuring range: 0.2 to 5 mg/L

Number of Strokes (n): 6 

Typical Stroke Time: 60 to 90 s

Measurement Time: approx. 450 s

Sample Volume: 200 mL

Color Change: white ä brown violet

Temperature Range: 5 to 30 °C

pH-Measurement: not necessary

Evaluation of Measurement

Calculate xylene concentration:

Y[mg/L] = A • B • (X[ppm] + C)

Cross Sensitivity

Benzene, toluene, ethylbenzene and styrene are indicated with 

different sensitivity. Acetone, ethanol and n-octane do not interfere

with the reading. Phenol does not interfere with the reading up to

a concentration of 100 mg/L

Measurement
Range
[mg/L]

Standard De-
viation

[%]

Temperature
[°C]

Parameters
B         C

0.2 to 5 40 5 to 30 0.057 0

System Parameters

S
T-

15
1-

20
01
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5.1.7 Data about Direct Indicating 
Dräger Diffusion Tubes



Acetic Acid 10/a-D
Order No. 81 01 071

352| Dräger-Tubes used with Dräger Aerotest  

Standard Range         Measurement Time

10 to 200 ppm 1 h

5 to 100 ppm 2 h

2.5 to 50 ppm 4 h

1.3 to 25 ppm 8 h

S
T-

22
9-

20
01

Application Range

Standard Deviation ± 20 to 25 %

Color Change blue violet ä yellow

Ambient Operating Conditions

Temperature 20 to 25 °C

Absolute Humidity 1 to 15 mg H2O / L

Reaction Principle

Acetic acid + pH Indicator  ä yellow reaction product

Cross Sensitivity

Other acid reacting substances are also indicated. It is impossible

to measure acetic acid in the presence of other acids.

Formic acid and sulfur dioxide are indicated with about the same

sensitivity and color.

Hydrochloric acid is indicated with a lower sensitivity and pink color.

Nitrogen dioxide and chlorine also have an influence on the 

indication.



A
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Ammonia 20/a-D
Order No. 81 01 301

Application Range

Standard Deviation ± 15 to 20 %

Color Change yellow ä blue

Ambient Operating Conditions

Temperature: 0 to 40 °C

Absolute Humidity 1 to 16 mg H2O / L

Reaction Principle

NH3 + Bromophenol blue ä blue reaction product

Cross Sensitivity

Other basic reacting compounds are also indicated. It is impossible

to measure ammonia in the presence of other basic gases.

Standard Range Measurement Time

20 to 1,500 ppm 1 h

10 to 750 ppm 2 h

4 to 300 ppm 5 h

2.5 to 200 ppm 8 h

S
T-

21
0-

20
01



354| Direct Indicating Dräger Diffusion Tubes

Butadiene 10/a-D
Order No. 81 01 161

Application Range

Standard Deviation ± 20 to 25 %

Color Change pink ä light brown

Ambient Operating Conditions

Temperature 20 to 25 °C

Absolute Humidity 1 to 15 mg H2O / L

Reaction Principle

H2C=CH-CH=CH2 + KMnO4 ä MnIV + various oxidation 

products

Cross Sensitivity

Other organic compounds with carbon - carbon double bonds are

also indicated, for example:

Substance Concentration Measuring Indication
measured present period

Chloroprene 10 mL/m3 (ppm) 5 hours approx. 50 ppm x h

Ethylene 10 mL/m3 (ppm) 6 hours approx. 50 ppm x h

(diffuse)

Standard Range Measurement Time

10 to 300 ppm 1 h

5 to 150 ppm 2 h

2.5 to 75 ppm 4 h

1.3 to 40 ppm 8 h

S
T-

24
3-

20
01



B
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Carbon Dioxide 500/a-D
Order No. 81 01 381

Standard Range Measurement Time

500 to 20,000 ppm 1 h

250 to 10,000 ppm 2 h

125 to 5,000 ppm 4 h

65 to 2,500 ppm 8 h

S
T-

17
5-

20
01

Application Range

Standard Deviation ± 20 to 25 %

Color Change blue ä white

Ambient Operating Conditions

Temperature: 10 to 30 °C

Absolute Humidity 1 to 16 mg H2O / L

Reaction Principle

CO2 + pH Indicator ä white reaction product

Cross Sensitivity

Other acid reacting substances are also indicated, but normally this

is not a problem unless the concentrations exceed the TLVs. For 

example, the following substances do not interfere during a 

4-hour measurement.

100 ppm ammonia

50 ppm sulfur dioxide

50 ppm nitrogen dioxide

50 ppm hydrogen sulfide

25 ppm hydrochloric acid



356| Direct Indicating Dräger Diffusion Tubes

Carbon Dioxide 1%/a-D
Order No. 81 01 051 

Application Range

Standard Deviation ± 20 to 25 %

Color Change blue ä white

Ambient Operating Conditions

Temperature 10 to 30 °C

Absolute Humidity 1 to 15 mg H2O / L

Reaction Principle

CO2 + pH Indicator ä white reaction product

Cross Sensitivity

Other acid reacting substances are also indicated, but normally this

is not a problem unless the concentrations exceed the TLVs. For 

example, the following substances do not interfere during a 8-hour

measurement.

100 ppm ammonia

50 ppm sulfur dioxide

50 ppm nitrogen dioxide

50 ppm hydrogen sulfide

25 ppm hydrochloric acid

Standard Range         Measurement Time

1 to 30 Vol.-% 1 h

0.3 to 10 Vol.-% 3 h

0.2 to 6 Vol.-% 5 h

0.13 to 4 Vol.-% 8 h

S
T-

24
5-

20
01
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Carbon Monoxide 50/a-D
Order No. 67 33 191

Standard Range Measurement Time

50 to 600 ppm 1 h

25 to 300 ppm 2 h

10 to 120 ppm 5 h

6 to 75 ppm 8 h

S
T-

23
4-

20
01

Application Range

Standard Deviation ± 20 to 25 %

Color Change yellow ä grey black

Ambient Operating Conditions

Temperature: 10 to 25 °C

Absolute Humidity 3 to 15 mg H2O / L

Reaction Principle

CO + Pd-Salt  ä CO2 + Pd

Cross Sensitivity

There is no interference during a 4-hour measurement by:

100 ppm ammonia

4 ppm sulfur dioxide

25 ppm nitrogen dioxide

2,000 ppm n-butane

Following a 4-hour exposure, 20 ppm hydrogen sulfide simulates an

indication of approximately 50 ppm x h carbon monoxide.



358| Direct Indicating Dräger Diffusion Tubes

Ethanol 1000/a-D
Order No. 81 01 151

Standard Range         Measurement Time

1,000 to 25,000 ppm 1 h

500 to 12,500 ppm 2 h

200 to 5,000 ppm 5 h

125 to 3,100 ppm 8 h

S
T-

23
3-

20
01

Application Range

Standard Deviation ± 20 to 25 %

Color Change yellow ä green

Ambient Operating Conditions

Temperature 0 to 40 °C

Absolute Humidity 1 to 16 mg H2O / L

Reaction Principle

H3C-CH2OH + CrVI ä CrIII + various oxidation products

Cross Sensitivity

Other organic compounds are also indicated, but with different 

sensitivities. It is impossible to differentiate between them.

Methyl ethyl ketone and methanol are indicated with about twice

the sensitivity (e.g. 500 ppm x h MEK gives an indication of

1,000 ppm x h).

Isopropanol is indicated with about half the sensitivity.

Acetone and ethyl acetate in the TLV range have no influence on

the indication.



E
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Hydrochloric Acid 10/a-D
Order No. 67 33 111

Standard Range Measurement Time

10 to 200 ppm 1 h

5 to 100 ppm 2 h

2.5 to 50 ppm 4 h

1.3 to 25 ppm 8 h

S
T-

21
8-

20
01

Application Range

Standard Deviation ± 20 to 25 %

Color Change blue ä yellow

Ambient Operating Conditions

Temperature: 18 to 22 °C

Absolute Humidity 3 mg H2O / L

Only gaseous hydrogen chloride is measured. Higher atmospheric

humidities can lead to the formation of HCl aerosols, which are not

quantitatively measured.

Reaction Principle

HCI + Bromophenol blue ä yellow reaction product

Cross Sensitivity

10 ppm Sulfur dioxide has no influence on the indication during an

8-hour measurement.

Other acid gases are also indicated, but with different discolorations

and sensitivities.

Nitrogen dioxide discolors the indicating layer red brown.

After 4-hours, 5 ppm chlorine simulates a hydrochloric acid 

indication of 35 ppm x h.



360| Direct Indicating Dräger Diffusion Tubes

Hydrocyanic Acid 20/a-D
Order No. 67 33 221 

Application Range

Standard Deviation ± 20 to 25 %

Color Change yellow ä red

Ambient Operating Conditions

Temperature 5 to 30 °C

Absolute Humidity 3 to 15 mg H2O / L

Reaction Principle

a) HCN + HgCI2 ä HCI

b) HCI + pH Indicator ä red reaction product

Cross Sensitivity

No interference by:

40 ppm ammonia

10 ppm hydrogen sulfide

5 ppm nitrogen dioxide

5 ppm hydrochloric acid

2 ppm sulfur dioxide

Standard Range Measurement Time

20 to 200 ppm 1 h

10 to 100 ppm 2 h

5 to 50 ppm 4 h

2.5 to 25 ppm 8 h

D
-5

44
4-

20
14
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Hydrogen Sulfide 10/a-D
Order No. 67 33 091

Standard Range         Measurement Time

10 to 300 ppm 1 h

5 to 150 ppm 2 h

2.5 to 75 ppm 4 h

1.3 to 40 ppm 8 h

S
T-

16
2-

20
01

Application Range

Standard Deviation ± 20 to 25 %

Color Change white ä brown

Ambient Operating Conditions

Temperature: 0 to 40 °C

Absolute Humidity < to 15 mg H2O / L

Reaction Principle

H2S + Pb2+ ä PbS + 2 H+

Cross Sensitivity

50 ppm Hydrochloric acid does not interfere.

In the presence of 50 ppm ammonia for 2 hours, the hydrogen 

sulfide indication will show minus errors of about 20%.

The influence of chlorine and nitrogen dioxide in the TLV range is 

negli gible, but higher concentrations lead to minus errors.

The influence of sulfur dioxide in the TLV range is also 

negligible, but higher concentrations lead to plus errors.
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Nitrogen Dioxide 10/a-D
Order No. 81 01 111

Standard Range Measurement Time

10 to 200 ppm 1 h

5 to 100 ppm 2 h

2.5 to 50 ppm 4 h

1.3 to 25 ppm 8 h

D
-5

44
7-

20
14

Application Range

Standard Deviation ± 20 to 25 %

Color Change white ä yellow orange

Ambient Operating Conditions

Temperature 0 to 40 °C

Absolute Humidity 5 to 15 mg H2O / L

Reaction Principle

NO2 + o-Tolidine  ä yellow orange reaction product

Cross Sensitivity

Chlorine and ozone are also indicated with approximately half the 

indicating sensitivity (e.g. 20 ppm x h chlorine gives an indication of 

10 ppm x h).

No influence by 5 ppm sulfur dioxide and 100 ppm ammonia.
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Perchloroethylene 200/a-D
Order No. 81 01 401

Standard Range Measurement Time

200 to 1,500 ppm 1 h

100 to 750 ppm 2 h

50 to 380 ppm 4 h

25 to 200 ppm 8 h

D
-5
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Application Range

Standard Deviation ± 20 to 25 %

Color Change white ä yellow orange

Ambient Operating Conditions

Temperature: 0 to 35 °C

Absolute Humidity 5 to 12 mg H2O / L

Reaction Principle

a) CI2C=CCI2 + CrVI ä CI2
b) CI2 + o-Tolidine  ä yellow orange reaction product

Cross Sensitivity

Other chlorinated hydrocarbons are also indicated, but with 

different sensitivities.

Trichloroethylene and 1,1,1-trichloroethane are indicated with about

the same sensitivity.

Chlorine (above 10 ppm x h) and nitrogen dioxide (above 

10 ppm x h) will discolor the indicating layer.
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Sulfur Dioxide 5/a-D
Order No. 81 01 091

Standard Range Measurement Time

5 to 150 ppm 1 h

2.5 to 75 ppm 2 h

1.3 to 38 ppm 4 h

0.7 to 19 ppm 8 h

S
T-
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Application Range

Standard Deviation ± 20 to 25 %

Color Change blue violet ä light yellow

Ambient Operating Conditions

Temperature 10 to 30 °C

Absolute Humidity 1 to 15 mg H2O / L

Reaction Principle

SO2 + pH Indicator ä light yellow reaction product

Cross Sensitivity

It is impossible to measure sulfur dioxide in the presence of other

acidic substances.

During a 6-hour measurement, 10 ppm hydrochloric acid produces

a pink color up to 25 ppm x h. During a 4-hour measurement, 

20 ppm acetic acid produces a yellow color up to 60 ppm x h.

Nitrogen dioxide and chlorine also have an influence on the 

indication.
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Toluene 100/a-D
Order No. 81 01 421

Application Range

Standard Deviation ± 20 to 25 %

Color Change yellow ä brown

Ambient Operating Conditions

Temperature: 10 to 40 °C

Absolute Humidity 1 to 15 mg H2O / L

Reaction Principle

C6H5CH3 + Ce(SO4)2 ä brown reaction product

Cross Sensitivity

Other aromatic hydrocarbons are also indicated, but with different 

sensitivities.

During a 6-hour measurement, 100 ppm ethyl benzene produces a

diffuse indication up to 600 ppm x h.

During a 6-hour measurement, 100 ppm xylene produces an 

indication up to 300 ppm x h.

Benzene in the TLV range does not interfere.

Aliphatic hydrocarbons are not indicated.

Standard Range Measurement Time

100 to 3,000 ppm 1 h

50 to 1,500 ppm 2 h

25 to 750 ppm 4 h

13 to 380 ppm 8 h
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Trichloroethylene 200/a-D
Order No. 81 01 441

Standard Range Measurement Time

200 to 1,000 ppm 1 h

100 to 500 ppm 2 h

50 to 250 ppm 4 h

25 to 125 ppm 8 h

Application Range

Standard Deviation ± 20 to 25 %

Color Change white ä yellow orange

Ambient Operating Conditions

Temperature 0 to 35 °C

Absolute Humidity 5 to 12 mg H2O / L

Reaction Principle

a)     HCIC=CCI2 + CrVI ä CI2
b)     CI2 + o-Tolidine ä yellow orange reaction product

Cross Sensitivity

Other chlorinated hydrocarbons are also indicated, but with 

different sensitivities.

Perchloroethylene is indicated with a slightly higher sensitivity 

and 1,1,1-trichloroethane with about twice the sensitivity 

(e.g. 200 ppm x h 1,1,1-trichloroethane gives an indication of 

400 ppm x h).

Chlorine and nitrogen dioxide in dosages higher than 10 ppm x h

also discolor the indicating layer.
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5.1.8 Data about Dräger Sampling 
Tubes and Systems



Application Range

Adsorbate organic compounds which adsorb 

on activated charcoal

Sorption agent coconut shell charcoal

Adsorption layer 300 mg / 700 mg

Backup layer 700 mg / 300 mg

Tube length 125 mm

Outside diameter 7 mm

Inside diameter 5 mm

Advice for sample-taking

This tube can be admits optionally in both directions. The type G

tube can be used especially for sample taking of organic 

compounds, if highly concentrations in the air (e.g. exhaust air) are

expecting. For the workplace measurement the tube typ B can be

used (Measurement in AGW or TLV Range). When the sampling is

finished, the tubes have to be bee closed with the polyethylen caps

and the sample derection is to be written down on the sample 

taking protocol.

Note concerning the analysis

The enriched volatile organic compounds are analysed in 

accordance with the procedures recommended by BGIA, DFG,

NIOSH, OSHA and HSE.

For evaluation of the sampling tubes and systems please contact

Dräger.

Activated Charcoal Tube Type B/G
Order No. 81 01 821
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Application Range

Adsorbate organic compounds which adsorb 

on activated charcoal

Sorption agent coconut shell charcoal

Adsorption layer 300 mg

Backup layer 600 mg

Tube length 125 mm

Outside diameter 7 mm

Inside diameter 5 mm

Advice for sample-taking

This construction is developed, for a high adsorption capacity of

the sampling layer.This tube is typically sufficient for sampling in

the range of limit value measurements. If higher concentrations of 

harmful substances are expected, the sampling tube must be in-

serted with the air flow opposite to the flow indicating arrow (long

layer in front; note in the sampling record!). After sampling the tube

should be sealed with the polyethylene supplied caps.

Note concerning the analysis

The enriched volatile organic compounds are analysed in 

accordance with the procedures recommended by BGIA, DFG,

NIOSH, OSHA and HSE.

For evaluation of the sampling tubes and systems please contact

Dräger.
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Activated Charcoal Tube Type BIA
Order No. 67 33 011
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Activated Charcoal Tube Type G
Order No. 67 28 831
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Application Range

Adsorbate organic compounds which adsorb 

on activated charcoal

Sorption agent coconut shell charcoal

Adsorption layer 750 mg

Backup layer 250 mg

Tube length 125 mm

Outside diameter 7 mm

Inside diameter 5 mm

Advice for sample-taking

Because of the large quantity of activated charcoal in the sampling

layer these activated charcoal tubes are specially suitable for the

sampling of organic compunds which are present in high 

concentrations in the air sample. For example, the analysis of 

exhaust air for the determination of the emission of a harmful 

substance.

After sampling the tube must be sealed with the polyethylene 

supplied caps 

Note concerning the analysis

The enriched volatile organic compounds are analysed in 

accordance with the procedures recommended by BGIA, DFG,

NIOSH, OSHA and HSE.

For evaluation of the sampling tubes and systems please contact

Dräger.
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Activated Charcoal Tube Type NIOSH
Order No. 67 28 631
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Application Range

Adsorbate organic compounds which adsorb 

on activated charcoal

Sorption agent coconut shell charcoal

Adsorption layer 100 mg

Backup layer 50 mg

Tube length 70 mm

Outside diameter 6 mm

Inside diameter 4 mm

Advice for sample-taking

The air to be analysed must be drawn through the tube at a 

constant flow rate between 0.01 and 0.2 L/min. During sampling the

activated charcoal tube should be in a vertical position. This guar-

antees a constant flow of air through the activated charcoal.

NIOSH points out in its regulations that the absorption capacity of

activated charcoal is affected by high air humidity, which may result

in pre -mature breakthrough of the substance to be 

measured into the control layer. A special tube adapter (order no.

67 28639) is necessary in order to use Drager pumps for 

sampling. After sampling the tube should be sealed with the 

polyethylene supplied caps.

Note concerning the analysis

The enriched volatile organic compounds are analysed in 

accordance with the procedures recommended by BGIA, DFG,

NIOSH, OSHA and HSE.

For evaluation of the sampling tubes and systems please contact

Dräger.

S
T-

10
1-

20
01



Aldehyde Sampling Set
Order No. 64 00 271
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1 top
2 impregnated fiber glass filter
3 flat gasket
4 base
5 pump

Application Range

Measurable substances aldehydes, e.g.

acetaldehyde

acrolein

formaldehyde

glutardialdehyde

Reaction medium with 2,4-dinitrophenylhydrazine

impregnated fiberglass filter

Reaction product hydrazone derivate

Flow 0.1 to 1 L/min

Total volume 10 to 100 L

Storage before at 7 °C in a refrigerator,

Sampling max. 9 months

Advice for sample-taking

After sampling the loaded fiberglass filter must be stored in a tightly

closed container, stored in a cool place and analysed immediately

in the laboratory.

The analytical determination is by high performance liquid 

chromatography (HPLC) after extraction of the filter.

Note concerning the analysis

The enriched volatile organic compounds are analysed in 

accordance with the procedures recommended by BGIA, DFG,

NIOSH, OSHA and HSE.

For evaluation of the sampling tubes and systems please contact

Dräger.
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Sampling Tube Amines
Order No. 81 01 271
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Application Range

Adsorbate primary, secondary and tertiary

aliphatic amines, dialkyl sulfates,

N-heterocyclene

Sorption agent special silicagel

Adsorption layer 300 mg

Backup layer 300 mg

Tube length 125 mm

Outside diameter 7 mm

Inside diameter 5 mm

Advice for sample-taking

While sampling the air to be analysed should be sucked in the 

direction of the imprinted arrow through the tube with a constant

flow between approximately 0.3 and 1 L/min. The volume of air to

be sucked through is within the range of 1 to 100 L. After sampling

the tube has to be sealed with the polyethylene caps supplies.

Note concerning the analysis

The enriched volatile organic compounds are analysed in 

accordance with the procedures recommended by BGIA, DFG,

NIOSH, OSHA and HSE.

For evaluation of the sampling tubes and systems please contact

Dräger.



Isocyanate-Sampling-Set
Order No. 64 00 131
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Application Range

Measurable substances isocyanates, e.g.

2,4-toluylene diisocyanate (TDI)

2,6-toluylene diisocyanate (TDI)

diphenylmethane-4,4' - diisocyanate 

(MDI)

hexamethylene diisocyanate (HDI)

Reaction medium with amine compound

impregnated fiberglass filter

Reaction product urea derivate

Flow 1 to 2 L/min

Total volume 20 to 100 L

Storage before at 7 °C in a refrigerator,

Sampling max. 9 months

Advice for sample-taking

After sampling the loaded fiberglass filter must be stored in the

tightly closed container, stored in a cool place and analysed 

immediately in the laboratory.

Note concerning the analysis

The enriched volatile organic compounds are analysed in 

accordance with the procedures recommended by BGIA, DFG,

NIOSH, OSHA and HSE.

For evaluation of the sampling tubes and systems please contact

Dräger.

1 top
2 impregnated fiber glass filter
3 flat gasket
4 base
5 pump
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Nitrous-Oxide Diffusion Sampler
Order No. 81 01 472
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Application Range

Adsorbate nitrous oxide (laughing gas)

Sorption agent molecular sieve

Adsorption layer 400 mg

Standard range 2.5 to 500 ppm
of measurement

Sampling period 15 min to 8 hours

Diffusion rate 0.03 µg/ppm x h

Sampling rate 0.27 mL/min

Adsorption capacity 120 µg

Tube length 115 mm

Outside diameter 7 mm

Inside diameter 5 mm

Permissible ambient conditions

Temperature 5 to 35°C

Moisture below 20 mg/L H2O

Atmospheric pressure below 1050 hPa

Air velocity at least 1 cm/s

Advice for sample-taking

The sampling time of nitrous-oxide diffusion sampler depends on the

expected oxide nitrous concentration in the air to be analysed. 

The following sampling times are recommended in the case of 

measurements in the range of 5 to 100 mL/m3 (ppm) nitrous oxide:

Nitrous oxide concentration Recommended sampling

time

5 ppm 4 to 8 h

25 ppm 1 to 8 h

50 ppm 30 min to 8 h

100 ppm 15 min to 8 h

After sampling the tube must be sealed with the polyethylene 

supplied caps.

Note concerning the analysis

The analysis is made according to DFG method No. 2"Dinitrogen

monoxide" via thermodesorption and infrared spectroscopy. For 

evaluation of the sampling tubes and systems please contact Dräger.
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Transportation bottle with 
diffusion sampler

Diffusion Sampler ORSA
Order No. 67 28 891 / 67 28 919 / 64 00 365
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Application Range

Adsorbate organic compounds which adsorb

on activated charcoal by diffusion

Sorption agent coconut shell coal

Adsorption layer 400 mg

Adsorption capacity max. 10 mg, depends on substanc

Diffusion rate 1 to 4 µg/ppm x h, depends on 

substance

Sampling rate 5 to 10 mL/min, depends on 

substance

Response time approx. 2 s

Standard range 0.1- to 3-times the limit value for
of measurement most organic solvents for a 

sampling period of 8 h

Sampling period 0.5 to 8 h for measurement in

limit value range

Diffusion cross section 0.88 cm2

Diffusion distance 0.5 cm

Diffusion barrier acetate cellulose

Diffusion resistance
coefficient 0.8

Apparatus constant 0.71 cm–1

Permissible ambient conditions

Temperature 5 to 40°C

Moisture 5 to 80 % at 20°C

Atmospheric pressure below 1050 hPa

Air velocity at least 1 cm/s

Advice for sample-taking

Air sampling is carried out in the previously determined 

measuring period which should be documented. After sample-

taking the sampling tube is sent to the laboratory for analysis in the

tightly sealed glass bottle.

Note concerning the analysis

The enriched volatile organic compounds are analysed in 

accordance with the procedures recommended by BGIA, DFG,

NIOSH, OSHA and HSE. For evaluation of the sampling tubes and

systems please contact Dräger.
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Silica Gel Tubes Type BIA
Order No. 67 33 021
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Application Range

Adsorbate organic compounds which adsorb 

on silicagel

Sorption agent silicagel

Adsorption layer 500 mg

Backup layer 1 ,000 mg

Tube length 125 mm

Outside diameter 7 mm

Inside diameter 5 mm

Advice for sample-taking

This construction is developed, for a high adsorption capacity of

the sampling layer.This tube is typically sufficient for sampling in

the range of limit value measurements. If higher concentrations of 

harmful substances are expected, the sampling tube must be 

inserted with the air flow opposite to the flow indicating arrow (long

layer in front; note in the sampling record!). After sampling the tube

must be sealed with the polyethylene supplied caps.

Note concerning the analysis

The enriched volatile organic compounds are analysed in 

accordance with the procedures recommended by BGIA, DFG,

NIOSH, OSHA and HSE.

For evaluation of the sampling tubes and systems please contact

Dräger.



Silica Gel Tubes Type G
Order No. 67 28 851
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Application Range

Adsorbate organic compounds which adsorb 

on silicagel

Sorption agent silicagel

Adsorption layer 1 100 mg

Backup layer 450 mg

Tube length 125 mm

Outside diameter 7 mm

Inside diameter 5 mm

Advice for sample-taking

Because of the large quantity of silicagel in the sampling layer these

silicagel tubes are specially suitable for the sampling of 

organic compunds which are present in high concentrations in the

air sample. For example the  analysis of exhaust air for the 

determination of the emission of a harmful substance. After 

sampling the tube must be sealed with the polyethylene supplied

caps.

Note concerning the analysis

The enriched volatile organic compounds are analysed in 

accordance with the procedures recommended by BGIA, DFG,

NIOSH, OSHA and HSE.

For evaluation of the sampling tubes and systems please contact

Dräger.
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Silica Gel Tubes Type NIOSH
Order No. 67 28 811
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Application Range

Adsorbate organic compounds which adsorb 

on silicagel

Sorption agent silicagel

Adsorption layer 140 mg

Backup layer 70 mg

Tube length 70 mm

Outside diameter 6 mm

Inside diameter 4 mm

Advice for sample-taking

The air to be analysed must be drawn through the tube at a 

constant flow rate between 0.01 and 0.2 L/min. During sampling the

silicagel tube should be in a vertical position. This guarantees a

constant flow through the silicagel.

NIOSH points out in its regulations that the absorption capacity of

silicagel is affected by high air humidity, which may result in 

premature breakthrough of the substance to be measured into the

control layer.

A special tube adapter (order no. 67 28639) is necessary in order

to use Drager pumps for sampling. After sampling the tube must be

sealed with the polyethylene supplied caps.

Note concerning the analysis

The enriched volatile organic compounds are analysed in 

accordance with the procedures recommended by BGIA, DFG,

NIOSH, OSHA and HSE.

For evaluation of the sampling tubes and systems please contact

Dräger.
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5.2 Dräger-Chips-Measurement-System

5.2.1 Explanation to the Data about Dräger-Chips

Measuring Range
The chip is calibrated at standard conditions 20 °C and 50 % r. h. In case of influences by
temperature or humidity, correction factors are stated. In general chips can be stored up to
two years.

Measuring Time
The typical measuring time for selected concentrations is given in minutes or seconds. The
speed of the measurement depends on the concentration to be measured. Therefore, 
the measuring time is not constant, e. g. the higher the concentration, the shorter the 
measuring time.

Ambient Operating Conditions
The measuring range of a chip is influenced by the ambient temperature and humidity. The
recommended temperature range is given in °C and the absolute humidity limits are given
in mg H2O/L.

In cases, where influences caused by temperature or humidity occur, correction factors are
stated in % of the measured value per °C or in % of the measured value per mg H2O/L. 

The Chip-Measurement-System can be used in the range of 700 to 1100 hPa air pressure.
A correction within this range is not necessary.

Standard Deviation
The standard deviation is a measure of the incidental deviations of the indicated values 
from their mean value. The standard deviation, which is actually a coefficient of variation 
(i. e. relative standard deviation), is given as a percentage and relates to the mean value. 
According to the first confidence interval 1σ, as it applies to Dräger-Chips, 68.3 % of all
measured values are within this standard deviation range.

Cross Sensitivity
The chips are calibrated for a specific contaminant, but under other than ideal conditions,
other interfering contaminants may also be present. Other contaminants that influence the
measurement are described as being cross sensitive. The information given under the cross
sensitivity section indicates which contaminants can influence the measurement and which
contaminants would not influence the measurement. However, this information does not
adress all possibilities.
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5.2.2 Data about Dräger Chips 
for Short-Term Measurements
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Measuring Range: 2 to 50 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 40 to 300 s

Rel. Standard deviation: ± 17%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Formic acid is indicated with the same sensitivity.

Acetic Acid 2 - 50 ppm
Order No. 64 06 330

Measuring Range: 40 to 600 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 60 to 600s

Rel. Standard deviation: ± 16%

Ambient Operating Conditions

Temperature: 5 to 40 °C

Humidity: 0 to 30 mg/L 

(corresp. 0 to 100% r.h. at 30 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Substance Display of Analyzer indicates

200 ppm Methylethylketon approx. 370 ppm

100 ppm Methylisobutylketon approx. 240 ppm

100 ppm Methanol approx. 200 ppm

500 ppm Ethanol approx. 500 ppm

250 ppm i-Propanol approx. 290 ppm

Acetone 40 - 600
Order No. 64 06 470
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Measuring Range: 0.2 to 5 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 100 to 600 s

Rel. Standard deviation: ± 14%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Acid gases can cause minus errors. Other basic substances such as organic amines

are indicated with differing sensitivity.

Ammonia 0.2 - 5 ppm
Order No. 64 06 550

Measuring Range: 2 to 50 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 15 to 140 s

Rel. Standard deviation: ± 12%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 40 mg/L 

(corresp. 2 to 80% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 10 ppm NH3 by

≤ 200 ppm hydrogen sulfide

≤ 200 ppm sulfur dioxide

Other basic substances such as organic amines are indicated with differing sensitivity.

Ammonia 2 - 50 ppm
Order No. 64 06 130
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Measuring Range: 10 to 150 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 15 to 50 s

Rel. Standard deviation: ± 10%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 40 mg/L 

(corresp. 2 to 80% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 25 ppm NH3 by

≤ 2000 ppm hydrogen sulfide

≤ 2000 ppm sulfur dioxide

Other basic substances such as organic amines are indicated with differing sensitivity.

Ammonia 10 - 150 ppm
Order No. 64 06 020

Measuring Range: 100 to 2000 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 15 to 120 s

Rel. Standard deviation: ± 10%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Acid gases can cause minus errors, basic substances such as organic amines are 

indicated with differing sensitivity. There is no indication due to 200 ppm  SO2 or 200

ppm H2S, cause however in presence of NH3 substantial minus errors. 

Ammonia 100 - 2000 ppm
Order No. 64 06 570
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Measuring Range: 50 to 2500 ppb 

Measuring Time: approx. 80 to 600s

Rel. Standard deviation: ± 25%

Ambient Operating Conditions

Temperature: 0 to 30 °C

Humidity: 1 to 20 mg/L 

(corresp. 3 to 65% r.h. at 30 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 250 ppb benzene by

≤   10 ppm toluene

≤   10 ppm xylene

≤ 200 ppm n-octane

Benzene 50 - 2500 ppb
Order No. 64 06 600

Measuring Range: 0.2 to 10 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 35 to 300 s

Rel. Standard deviation: ± 25%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 1 ppm benzene by

≤   50 ppm toluene

≤   50 ppm xylene

≤ 800 ppm n-octane

Benzene 0.2 - 10 ppm
Order No. 64 06 030
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Measuring Range: 0.5 to 10 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 35 to 225 s

Rel. Standard deviation: ± 25%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 40 mg/L 

(corresp. 2 to 80% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 1 ppm benzene by

≤     50 ppm toluene

≤     50 ppm xylene

≤  800 ppm n-octane

Benzene 0.5 - 10 ppm
Order No. 64 06 160

Measuring Range: 10 to 250 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 40 to 275 s

Rel. Standard deviation: ± 18%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 10 ppm benzene by

≤    50 ppm toluene

≤    50 ppm xylene

≤ 1000 ppm n-octane

Benzene 10 - 250 ppm
Order No. 64 06 280
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Measuring Range: 1 to 25 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 90 to 550 s

Rel. Standard deviation: ± 10%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Substance Display of Analyzer indicates

20 ppm styrene approx.  6 ppm

5 ppm 1-butene approx.  1 ppm

5 ppm chloroprene approx. 10 ppm

5 ppm propene approx.  2 ppm

Butadiene 1 - 25 ppm
Order No. 64 06 460

Measuring Range: 200 to 3000 ppm 

(20 °C, 50% r.h.)

Measuring Time: approx. 60 to 260 s

Rel. Standard deviation: ± 10%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 200 ppm CO2 by

≤    1 ppm hydrogen sulfide

≤ 0.2 ppm sulfur dioxide

Carbon Dioxide 200 - 3000 ppm
Order No. 64 06 190
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Measuring Range: 1000 to 25000 ppm 

(20 °C, 50% r.h.)

Measuring Time: approx. 25 to 140 s

Rel. Standard deviation: ± 7%

Ambient Operating Conditions

Temperature: 0 to 30 °C

Humidity: 1 to 30 mg/L 

(corresp. 3 to 98% r.h. at 30 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 5000 ppm CO2 by

≤ 10 ppm hydrogen sulfide

≤  2 ppm sulfur dioxide

Carbon Dioxide 1000 - 25000 ppm
Order No. 64 06 070

Measuring Range: 1 to 20 Vol% (20 °C, 50% r.h.)

Measuring Time: approx. 12 to 120 s

Rel. Standard deviation: ± 10%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 1 Vol% CO2 by

≤ 100 ppm hydrogen sulfide

≤ 100 ppm sulfur dioxide

Carbon Dioxide 1 - 20 Vol%
Order No. 64 06 210
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Measuring Range: 5 to 150 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 80 to 300 s

Rel. Standard deviation: ± 10%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 50 mg/L 

(corresp. 2 to 98% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 25 ppm CO by

≤ 1000 ppm butane ≤ 300 ppm hydrogen sulfide

≤ 1000 ppm propane ≤ 100 ppm sulfur dioxide

≤  500 ppm n-octane ≤   15 ppm nitrogen dioxide

Carbon Monoxide 5 - 150 ppm
Order No. 64 06 080

Measuring Range: 0.2 to 10 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 30 to 400 s

Rel. Standard deviation: ± 12%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 5 to 12 mg/L 

(corresp. 30 to 70% r.h. at 20 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 0.5 ppm chlorine by 

≤ 10 ppm hydrochloric acid

Chlorine 0.2 - 10 ppm
Order No. 64 06 010
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Measuring Range: 100 to 2500 ppm 

(20 °C, 50% r.h.)

Measuring Time: approx. 60 to 340 s

Rel. Standard deviation: ± 14%

Ambient Operating Conditions

Temperature: 10 to 30 °C

Humidity: 5 to 25 mg/L 

(corresp. 16 to 82% r.h. at 30 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Substance Display of Analyzer indicates

250 ppm methanol approx. 225 ppm

500 ppm methanol approx. 450 ppm

200 ppm n-butanol approx. 150 ppm

100 ppm i-propanol approx. 100 ppm

Ethanol 100 - 2500 ppm
Order No. 64 06 370

Measuring Range: 0.4 to 5 ppm (20°C, 50% r.h.)

Measuring Time: approx. 160 to 600s

Rel. Standard deviation: ± 25%

Ambient Operating Conditions

Temperature: 10 to 30 °C

Humidity: 3 to 25 mg/L 

(corresp. 10 to 83% r.h. at 30 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Other organic substances are likewise indicated, however, with differing sensitivity.

Ethylene Oxide 0.4 - 5 ppm
Order No. 64 06 580
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Measuring Range: 0.2 to 5 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 100 to 600 s

Rel. Standard deviation: ± 30% (0.2 to 0.9 ppm) 

± 20% (1.0 to 5.0 ppm)

Ambient Operating Conditions

Temperature: 10 to 30 °C

Humidity: 2 to 12 mg/L 

(corresp. 10 to 70% r.h. at 20 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No intiuence by ≤ 5 ppm NO2

(at 1 ppm HCHO) ≤ 5 ppm HCl 

Following substances are not indicated: 0.5 ppm acrolein, 500 ppm octane, 20 ppm

styrene, 10 ppm vinyl acetate. Acetaldehyde is indicated with approx. the factor 8

less than fomaldehyde.

Formaldehyde 0.2 - 5 ppm
Order No. 64 06 540

Measuring Range: 1 to 25 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 15 to 110 s

Rel. Standard deviation: ± 10%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 10 mg/L 

(corresp. 5 to 60% r.h. at 20 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 5 ppm HCl by

≤ 10 ppm hydrogen sulfide

≤  2 ppm sulfur dioxide

Hydrochloric Acid 1 - 25 ppm
Order No. 64 06 090
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Measuring Range: 20 to 500 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 6 to 80 s

Rel. Standard deviation: ± 8%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 10 mg/L 

(corresp. 5 to 60% r.h. at 20 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 20 ppm HCl by

≤ 100 ppm hydrogen sulfide

≤  20 ppm sulfur dioxide

Hydrochloric Acid 20 - 500 ppm
Order No. 64 06 140

Measuring Range: 2 to 50 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 30 to 260 s

Rel. Standard deviation: ± 16%

Ambient Operating Conditions

Temperature: 0 to 30 °C

Humidity: 1 to 20 mg/L 

(corresp. 3 to 65% r.h. at 30 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 10 ppm HCN by

≤  80 ppm hydrogen sulfide

≤ 200 ppm ammonia

≤  50 ppm sulfur dioxide

≤ 200 ppm hydrochloric acid

Hydrocyanic Acid 2 - 50 ppm
Order No. 64 06 100
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Measuring Range: 0.2 to 2 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 180 to 600 s

Rel. Standard deviation: ± 30%

Ambient Operating Conditions

Temperature: 10 to 30 °C

Humidity: 1 to 20 mg/L 

(corresp. 3 to 65% r.h. at 30 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Substances Display of Anlayzer indicates

0.1 ppm ozone approx.  0.3 ppm 

0.5 ppm ozone approx.    2 ppm

0.5 ppm chlorine approx. > 2 ppm

Hydrogen Peroxide 0.2 - 2 ppm
Order No. 64 06 440

Measuring Range: 0.2 to 5 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 40 to 450 s

Rel. Standard deviation: ± 25%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 0.2 ppm H2S by

≤   5 ppm nitrogen dioxide

≤   2 ppm sulfur dioxide

Mercaptan is also indicated, but with different sensitivity.

Hydrogen Sulfide 0.2 - 5 ppm
Order No. 64 06 520
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Measuring Range: 2 to 50 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 20 to 200 s

Rel. Standard deviation: ± 7%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 40 mg/L 

(corresp. 2 to 80% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 10 ppm H2S by

≤   50 ppm nitrogen dioxide

≤   20 ppm sulfur dioxide

≤ 200 ppm mercaptan

Hydrogen Sulfide 2 - 50 ppm
Order No. 64 06 050

Measuring Range: 20 to 500 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 30 to 240 s

Rel. Standard deviation: ± 13%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 40 mg/L 

(corresp. 2 to 80% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 100 ppm H2S by

≤   50 ppm nitrogen dioxide

≤   20 ppm sulfur dioxide

≤ 200 ppm mercaptan

Hydrogen Sulfide 20 - 500 ppm
Order No. 64 06 150
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Measuring Range: 100 to 2500 ppm 

(20 °C, 50% r.h.)

Measuring Time: approx. 40 to 500 s

Rel. Standard deviation: ± 9%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 40 mg/L 

(corresp. 2 to 80% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 100 ppm H2S by

≤   10 ppm nitrogen dioxide

≤   25 ppm sulfur dioxide

≤ 300 ppm mercaptan

Hydrogen Sulfide 100 - 2500 ppm
Order No. 64 06 220

Measuring Range: 0.25 to 6 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 70 to 480 s

Rel. Standard deviation: ± 15%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 1 ppm mercaptan by

≤   10 ppm hydrogen sulfide

Mercaptan 0.25 - 6 ppm
Order No. 64 06 360
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Measuring Range: 20 to 500 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 200 to 600 s

Rel. Standard deviation: ± 19%

Ambient Operating Conditions

Temperature: 15 to 30 °C

Humidity: 5 to 25 mg/L 

(corresp. 16 to 82% r.h. at 30 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Substance Display of Analyzer indicates

250 ppm i-propanol approx. 350 ppm 

250 ppm ethanol approx. 380 ppm

100 ppm n-butanol approx.   75 ppm

Methanol 20 - 500 ppm
Order No. 64 06 380

Methylene Chloride 20 - 400 ppm
Order No. 64 06 510

Measuring Range: 20 to 400 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 180 to 600 s

Rel. Standard deviation: ± 25%

Ambient Operating Conditions

Temperature: 10 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence by ≤ 5 ppm HCl

(at 20 ppm CH2CI2) ≤ 0,1 ppm Cl2
≤ 1 Vol% CO2

It is impossible to measure methylene chloride in the presence of other chlorinated

hydrocarbons
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Measuring Range: 10 to 200 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 90 to 450 s

Rel. Standard deviation: ± 15%

Ambient Operating Conditions

Temperature: 10 to 30 °C

Humidity: 1 to 30 mg/L 

(corresp. 3 to 98% r.h. at 30 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Aromatics and petroleum hydrocarbons are also indicated, however, with 

different sensitivities.

MTBE (tert butyl methyl ether) 10 - 200 ppm
Order No. 64 06 530

Measuring Range: 0.5 to 25 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 20 to 330 s

Rel. Standard deviation: ± 8%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 3 to 98% r.h. at 30 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 3 ppm NO2 by

≤ 0.1 ppm ozone

≤ 50 ppm sulfur dioxide

Chlorine is indicated with differing sensitivity. Nitrogen monoxide is not indicated.

Nitrogen Dioxide 0.5 - 25 ppm
Order No. 64 06 120
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Measuring Range: 0.5 to 15 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 40 to 350 s

Rel. Standard deviation: ± 11%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 40 mg/L 

(corresp. 2 to 80% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 3 ppm NOx by

≤ 0.1 ppm ozone

≤ 50 ppm sulfur dioxide

Chlorine is indicated with differing sensitivity.

Nitrous Fumes 0.5 - 15 ppm
Order No. 64 06 060

Measuring Range: 10 to 200 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 20 to 100 s

Rel. Standard deviation: ± 12%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 20 ppm NOx by

≤ 0.2 ppm ozone

≤ 50 ppm sulfur dioxide

Chlorine is indicated with differing sensitivity.

Nitrous Fumes 10 - 200 ppm
Order No. 64 06 240
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Measuring Range: 1 to 30 Vol% (20 °C, 50% r.h.)

Measuring Time: approx. 100 to 600 s

Rel. Standard deviation: ± 18%

Ambient Operating Conditions

Temperature: 1 to 40 °C

Humidity: 1 to 40 mg/L 

(corresp. 2 to 80% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 1 Vol% O2 by <  60 ppm CO

< 0.5 Vol% CO2

< 200 ppm xylene

< 100 ppm tri- and perchloroethylene

< 1000 ppm acetone

< 850 ppm ethyl acetate

Oxygen 1 - 30 Vol%
Order No. 64 06 490

Measuring Range: 25 to 1000 ppb (20 °C, 50% r.h.)

Measuring Time: approx. 100 to 600 s

Rel. Standard deviation: ± 20%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 25 mg/L 

(corresp. 2 to 50% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Substance Display of Analyzer indicates

0.2 ppm hydrogen peroxide approx.     50 ppb

1.0 ppm hydrogen peroxide approx.   250 ppb

0.5 ppm chlorine approx.   500 ppb

2.5 ppm chlorine > 1000 ppb

Ozone 25 - 1000 ppb
Order No. 64 06 430
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Measuring Range: 5 to 500 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 40 to 330 s

Rel. Standard deviation: ± 25% at 5 ppm

± 12% at 10 to 500 ppm

Ambient Operating Conditions

Temperature: 15 to 40 °C

Humidity: 5 to 30 mg/L 

(corresp. 10 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 5 ppm perchloroethylene by

≤ 10 ppm n-octane

Perchloroethylene 5 - 500 ppm
Order No. 64 06 040

Measuring Range: 20 to 500 ppm n-octane

(20 °C, 50% r.h.)

Measuring Time: approx. 150 to 330 s

Rel. Standard deviation: ± 15%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Substance Display of Analyzer indicates
250 ppm n-hexane approx. 330 ppm
250 ppm n-heptane approx. 280 ppm
250 ppm n-nonane approx. 150 ppm
200 ppm toluene approx.  80 ppm

50 ppm o-xylene <  20 ppm

Petroleum Hydrocarbons 
20 - 500 ppm

Order No. 64 06 200
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Measuring Range: 100 to 3000 ppm n-octane

(20 °C, 50% r.h.)

Measuring Time: approx. 30 to 110 s

Rel. Standard deviation: ± 13%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Substance Display of Analyzer indicates

250 ppm n-hexane approx. 330 ppm

250 ppm n-heptane approx. 280 ppm

250 ppm n-nonane approx. 150 ppm

200 ppm toluene <  100 ppm

200 ppm o-xylene <  100 ppm

Petroleum Hydrocarbons 
100 - 3000 ppm
Order No. 64 06 270

Measuring Range: 0.05 to 2 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 90 to 420 s

Rel. Standard deviation: ± 12%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 0.05 ppm COCI2 by

≤ 100 ppm methyl chloride

≤   10 ppm hydrochloric acid

≤ 100 ppm carbon monoxide

Phosgene 0.05 - 2 ppm
Order No. 64 06 340
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Measuring Range: 0.1 to 2.5 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 25 to 350 s

Rel. Standard deviation: ± 14%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 1 ppm PH3 by 

≤ 10 ppm methyl bromide

Phosphine 0.1 - 2.5 ppm
Order No. 64 06 400

Measuring Range: 1 to 25 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 50 to 600 s

Rel. Standard deviation: ± 14%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 1 ppm PH3 by

≤10 ppm methyl bromide

Phosphine 1 - 25 ppm
Order No. 64 06 410
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Measuring Range: 20 to 500 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 25 to 220 s

Rel. Standard deviation: ± 10%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 20 ppm PH3 by

≤ 50 ppm methyl bromide.

Phosphine 20 - 500 ppm
Order No. 64 06 420

Measuring Range: 200 to 5000 ppm 

(20 °C, 50% r.h.)

Measuring Time: approx. 20 to 200 s

Rel. Standard deviation: ± 10%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No infuence at 200 ppm PH3 by

< 50 ppm methyl bromide

Phosphine 200 - 5000 ppm
Order No. 64 06 500
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Measuring Range: 100 to 2000 ppm 

(20 °C, 50% r.h.)

Measuring Time: approx. 60 to 360 s

Rel. Standard deviation: ± 10%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 40 mg/L 

(corresp. 2 to 80% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 100 ppm propane by

≤ 2000 ppm methane

≤ 2000 ppm ethane

Other aliphatic hydrocarbons are also indicated, however, with differing sensitivity.

Propane 100 - 2000 ppm
Order No. 64 06 310

Measuring Range: 40 to 1000 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 100 to 550 s

Rel. Standard deviation: ± 16%

Ambient Operating Conditions

Temperature: 10 to 30 °C

Humidity: 5 to 25 mg/L 

(corresp. 16 to 82% r.h. at 30 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Substance Display of Analyzer indicate

250 ppm ethanol approx. 275 ppm

100 ppm methanol approx. 120 ppm

100 ppm n-butanol approx.  80 ppm

i-Propanol 40 - 1000 ppm
Order No. 64 06 390
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Measuring Range: 2 to 40 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 100 to 550 s

Rel. Standard deviation: ± 19%

Ambient Operating Conditions

Temperature: 5 to 40 °C

Humidity: 5 to 30 mg/L 

(corresp. 10 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

100 ppm n-octane, 50 ppm toluene, 50 ppm o-xylene, 50 ppm methanol and 50 ppm

ethyl acetate are not indicated.

Styrene 2 - 40 ppm
Order No. 64 06 560

Measuring Range: 0.4 to 10 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 40 to 300 s

Rel. Standard deviation: ± 18%

Ambient Operating Conditions

Temperature: 5 to 30 °C

Humidity: 5 to 20 mg/L 

(corresp. 15 to 65% r.h. at 30 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 0.4 ppm SO2 by

≤ 150 ppm hydrogen sulfide

≤   10 ppm hydrochloric acid

Sulfur Dioxide 0.4 - 10 ppm
Order No. 64 06 110
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Measuring Range: 5 to 150 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 40 to 360 s

Rel. Standard deviation: ± 12%

Ambient Operating Conditions

Temperature: 5 to 40 °C

Humidity: 1 to 40 mg/L 

(corresp. 2 to 80% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 5 ppm SO2 by

≤ 150 ppm hydrogen sulfide

≤   10 ppm hydrochloric acid

Sulfur Dioxide 5 - 150 ppm
Order No. 64 06 180

Measuring Range: 10 to 300 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 30 to 380 s

Rel. Standard deviation: ± 19%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Substance Display of Analyzer indicates

300 ppm n-octane < 10 ppm

10 ppm o-xylene < 10 ppm

100 ppm o-xylene approx. 70 ppm

100 ppm benzene approx. ≥ 120 ppm

Toluene 10 - 300 ppm
Order No. 64 06 250
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Measuring Range: 5 to 100 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 40 to 330 s

Rel. Standard deviation: ± 10%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Substance Display of Analyzer indicates

No influence at 5 ppm trichloroethylene by

≤ 10 ppm n-octane

≤  2 ppm hydrochloric acid

Chlorine is indicated with identical sensitivity.

Trichloroethylene 5 - 100 ppm
Order No. 64 06 320

Measuring Range: 0.3 to 10 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 30 to 420 s

Rel. Standard deviation: ± 18%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 0.3 ppm vinyl chloride by

≤  20 ppm hydrochloric acid

≤   5 ppm chlorine

≤ 0.5 ppm trichloroethylene

Vinyl chloride 0.3 - 10 ppm
Order No. 64 06 170
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Measuring Range: 10 to 250 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 45 to 100 s

Rel. Standard deviation: ± 12%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

No influence at 10 ppm vinyl chloride by

≤ 50 ppm hydrochloric acid

≤ 25 ppm chlorine

≤ 2 ppm trichloroethylene

Vinyl chloride 10 - 250 ppm
Order No. 64 06 230

Measuring Range: 0.4 to 10 mg/L (20 °C, 50% r.h.)

Measuring Time: approx. 20 to 120 s

Rel. Standard deviation: ± 10%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Air Pressure: 700 to 1100hPa

Cross Sensivity

Acid and basic gases cause plus errors.

Water Vapor 0.4 - 10 mg/L
Order No. 64 06 450
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Measuring Range: 10 to 300 ppm (20 °C, 50% r.h.)

Measuring Time: approx. 75 to 500 s

Rel. Standard deviation: ± 19%

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 30 mg/L 

(corresp. 2 to 60% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity

Substance Display of Analyzer indicates

300 ppm n-octane < 10 ppm

100 ppm m-xylene approx. 120 ppm

100 ppm p-xylene approx. 140 ppm

100 ppm toluene approx. 130 ppm

100 ppm benzene approx. 150 ppm

o-Xylene 10 - 300 ppm
Order No. 64 06 260

Measuring Range: not applicable (20 °C, 50% r.h.)

Measuring Time: approx. 30 s

Rel. Standard deviation: not applicable

Ambient Operating Conditions

Temperature: 0 to 40 °C

Humidity: 1 to 40 mg/L 

(corresp. 5 to 100% r.h. at 40 °C)

Air Pressure: 700 to 1100hPa

Cross Sensivity not applicable

Training Chip
Order No. 64 06 290
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5.3 Physical, Chemical, and Toxicological Data 
for selected Substances

5.3.1 Explanation to the Physical, Chemical, 
and Toxicological Data 

The table lists physical, chemical and toxicological data for many of the airborne contaminants
that can be measured using direct reading Dräger detector tubes or Dräger-Chips. This table
is intended to serve as a convenient reference source. The information was compiled from 
relevant technical publications, however, Dräger is not responsible for any use or misuse 
of the information. The given data, especially the threshold limit values, are current as of
AGW-Value: November 2014; TLV-Value: November 2014; WEL-Value: November 2014.

Chemical Name
The common names are given in alphabetical order. 

CAS-Number
The CAS-Number is an identification number of the Chemical Abstract Service (CAS).

Chemical Formula
The format is molecular, showing the actual number and kind of atoms.

Molecular Weight
The molecular weight listed in the table is given as Kg/Kmol.

Limit Values
The limit values listed for the gases, vapors and aerosols in the table are given in units 
of ml/m3 (ppm) or mg/m3. The ml/m3 units are given independent of temperature and 
pressure, but the mg/m3 values are based on 20 °C and 1013 hPa (mbar).

German AGW-values1) : In addition to the 8-hour average of the 40-hour workweek the 
limitation of the peak exposure (peak limit / factor of exceeding) is given in line with the
TRGS 900. In case that in the TRGS 900 no values are published then the values of the
DFG list are used (Note "DFG" is used).
With 1) marked values:
Workplace limit values corresponding to the proposed tolerable cancer risk. (see TRGS
900) 
With 2) marked values:
Workplace limit vaues corresponding to the proposed preliminary acceptable cancer risk. 
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The workplace exposure limits of the USA are the TLV values (Threshold Limit Values). The
values of the NIOSH list are used. In case that in the NIOSH list no values are published
then the values of the OSHA list are used (Note "OSHA" is used). 

The WEL-values are the valid Workplace Exposure Limits of UK.  

[WEL-Values in brackets]:
The UK Advisory Committee on Toxic Substances has expressed concern that, for the OELs
shown in parentheses, health may not be adequately protected because of doubts that the
limit was not soundly-based. These OELs were included in the published UK 2002 list and
its 2003 supplement, but are omitted from the published 2005 list.

For both limit values the TWA-value (Time-Weighted Average) and the STEL-value (Short-
Term Exposure Limit) have approximately the same meaning as the AGW average value and
the AGW peak exposure. 

Conversion Factors
These factors provide for quick conversion from ml/m3 (ppm) to mg/m3 and mg/m3 to ml/m3.

Vapor Pressure
The pressure at any given temperature of a vapor in equilibrium with its liquid or solid state.
The data in the table relates to 20 °C and is given in hPa (mbar).

Relative Vapor Density
The relative vapor density is the relationship of the weight of the vapor to air (air = 1).

Melting Point
The melting point is given in °C at 1013 hPa (mbar).

Boiling Point
The boiling point is given in °C at 1013 hPa (mbar). If the substance sublimes, the abbrevi-
ation "subl." is given. If the substance decomposes, the abbreviation "decom." is given.

UN-Number
This is a four digit international identification number assigned to a substance or substance
group by the United Nations for the transportation of dangerous goods.
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Group and Hazard Class (VbF)
The groups and hazard classes are in accordance with the "Verordnung über brennbare
Fluessigkeiten-VbF" (Regulations on flammable liquids).

1. Group A: 
Liquids which have a flash point which do not exceed 100 °C and which do not 
have the properties of Group B with regard to water solubility.

Hazard Class I:
Liquids with a flash point below 21 °C.

Hazard Class II:
Liquids with a flash point between 21 °C and 55 °C.

Hazard Class III:
Liquids with a flash point between 55 °C and 100 °C.   

2. Group B: 
Liquids with a flash point below 21 °C, which dissolve in water in any arbitrary 
ratio at 15 °C or the flammable liquid components of which dissolve in water 
in any ratio at 15 °C.

Ignition Temperature
The ignition temperature is the lowest temperature at which a flammable gas/air or vapor/air
mixture will just ignite. The temperature is given in °C at 1013 hPa (mbar).

Lower Ignition Limit and Upper Ignition Limit
Flammable gases or vapors, mixed with air, are explosive within a given concentration range.
In this table, the concentration range is given in percent by volume of the gas or vapor, 
mixed with air, in which ignition by an external ignition source is possible. The 
values are given at 20 °C and 1013 hPa (mbar).

Smelling Point
The smelling point concentration is given from informations out of different literature and de-
viates sometimes. The concentrations in this table should be for orientation only.

Note
A dash signifies the information is not known or unavailable, it does not denote a zero.
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5.3.2 Table of Physical, Chemial, and 
Toxicological Data for selected 
Substances



[75-07-0]
H3C-CHO
44.05
50
91
50 (15 min) 100 (peak)

18 (LOQ)
–
200 (OSHA)
360 (OSHA)

20
37
50
92

1.83
0.55
1006
1.52
-123
20
1089
B
155
4
57
0.2

[74-86-2]
C2H2

26.04
–
–
–

–
–
2500 (15 min)
2662 (15 min)

–
–
–
–

1.08
0.92
42473
0.91
-80.8
-83.8 subl.
1001
–
305
2.3
100
670 mg/m3

[67-64-1]
H3C-CO-CH3

58.08
500
1200
1000 (15 min)

250
590
–
–

500
1210
1500
3620

2.41
0.41
246
2.00
-95
56
1090
B
535
2.5
14.3
100

CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

Acetaldehyde AcetyleneAcetone
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[64-19-7]
H3C–COOH
60.05
10
25
20 (15 min)

10
25
15 (15 min)
37 (15 min)

[10]
[25]
[15]
[37]

2.5
0.40
15.8
2.07
17
118
2789
–
485
6
17
1

Acetic Acid



[107-13-1]
H2C=CH-CN
53.06
1.2 1) 0.12 2)
2.64 1) 0.26 2)
9.6 1) (15 min)

1
–
10 (NIOSH)
–

2
4.4
–
–

2.21
0.45
117
1.83
-82
77
1093
A I
480
2.8
28
20

[7664-41-7]
NH3

17.03
20
14
40 (15 min)

25
18
35 
27 

25
18
35
25

0.71
1.41
8574
0.6
-77.7
-33.4
1005
–
630
15.4
33.6
5

[64-17-5]
H3C-CH2OH
46.07
500
960
1000 (15 min)

1000
1900
–
–

1000
1920
–
–

1.92
0.52
58
1.59
-114
78
1170
B
400
3.1
27.7
10

CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

Acrylonitrile AmmoniaAlcohol (Ethanol)
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[107-02-8]
H2C=CH-CHO
56.06
0.09
0.2
0.18 (15 min)

0.1
0.25
0.3 (15 min)
0.8 (15 min)

0.1
0.23
0.3
0.7

2.33
0.43
295
1.94
-88
52
1092
A I
215
2.8
31
0.1

Acrolein



[71-43-2]
C6H6

78.11
0.6 1) 0.06 2)

1.94 1) 0.2 2)

–

0.1
0.32
1 1)

3.2

1
–
–
–

3.25
0.31
100
2.7
5.5
80
1114
A I
555
1.2
8.6
5

[7784-42-1]
AsH3

77.95
0.005
0.016
0.04 (15 min)

0.05 (OSHA)
0.2 (OSHA)
–
–

0.05
0.16
–
–

3.24
0.31
16000
2.69
-116.9
-62,48
2188
–
285
3,9
77.8
0.2

[1327-53-3]
As2O3

197.84
–
–
–

–
–
–
–

–
–
–
–

8.22
0.12
0
3.865
313
460
1561
–
–
–
–
–

CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

Arsine BenzeneArsenic trioxide
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[62-53-3]
C6H5-NH2

93.13
2 (15 min)
7.7 (15 min)
4 (15 min)

5 (OSHA)
19 (OSHA)
–
–

1
4
–
–

3.87
0.26
0.681
3.22
-6.0
184
1547
A III
630
1.2
11
0.5

Aniline



[106-99-0]
H2C=CH-CH=CH2

54.09
5 1) 0.2 2)

5 1) 0.5 2)

–

0.19 (LOQ)
–
–
–

10
22
–
–

2.25
0.44
2450
1,93
-108.9
-4.5
1010
–
415
1.4
16.3
–

[7726-95-6]
Br2
159.81
–
0.7
0.7 (15min)

0.1
0.7
0.3 (15 min.)
2 (15 min)

0.1
0.66
0.2
1.3

6.62
0.15
220
5.52
-7.25
59.47
1744
–
–
–
–
< 0.01

CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

1.3-ButadieneBromine
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[75-63-8]
CF3Br
148.91
1000
6200
8000 (15 min)

1000
6100
–
–

[1000]
[6190]
[1200]
[7430]

6.19
0.16
14347
5.23
-168.0
-58
1009
–
–
–
–
–

Bromotrifluoro-
methane

[106-97-8]
H3C-CH2-CH2-CH3

58.1
1000
2400
4000 (15 min)

800
1900
–
–

600
1450
750
1810

2.42
0.41
2100
2.08
-138,29
-0.5
1011
–
365
1.4
9.4
1.5

Butane



[71-36-3]
H3C-(CH2)2-CH2OH
74.12
100
310
100 (15 min)

100 (OSHA)
300 (OSHA)
50
150

–
–
50
154

3.08
0.33
7.6
2.56
-89
118
1120
A II
325
1.4
11.3
25

[106-98-9]
H2C=CH-CH2-CH3

56.1
–
–
–

–
–
–
–

–
–
–
–

2.33
0.43
2545
1.94
-185,35
-6.2
1012
–
360
1.5
10.6
–

CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

n-Butanol Butene
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[124-38-9]
CO2

44.01
5000
9100
10000 (15 min)

5000
9150
30000 (15 min)
54000 (15 min)

5000
9000
15000
27400

1.83
0.55
57258
1.53
–
-78.5 subl.
1013
–
–
–
–
odorless                             

Carbon dioxide

[75-15-0]
CS2
76.14
10
30
20 (15 min)

1
3
10 (15 min)
30 (15 min)

10
32
–
–

3.16
0.32
395
2.64
-112
46
1131
A I
95
0.6
60
< 1

Carbon disulfide



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm
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[10049-04-4]
ClO2

67.45
0.1
0.28
0.1 (15 min)

0.1
0.3
0.3 (15 min)
0.9 (15 min)

0.1
0.28
0.3
0.84

2.80
0.36
1400
2.33
-59
11
–
–
–
–
–
–

Chlorine dioxide

[630-08-0]
CO
28.01
30
35
60 (15 min)

35
40
200
229

30
35
200
232

1.16
0.86
–
0.97
-205.07
-191.5
1016
–
605
11.3
75.6
odorless

Carbon monoxide

[56-23-5]
CCl4
153.82
0.5
3.2
1 (15 min)

10 (OSHA)
–
2 (60 min)
12.6 (60 min)

2
13
–
–

6.39
0.16
119.4
5.31
-23.0
76.7
1846
–
>982
–
–
70

Carbon tetrachloride

[7782-50-5]
Cl2
70.91
0.5
1.5
0.5 (15 min)

–
–
0.5
1.42

–
–
0.5
1.5

2.95
0.34
6776
2.49
-101.0
-34.1
1017
–
–
–
–
0.02

Chlorine



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm
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[108-90-7]
C6H5Cl
112.56
10
47
20 (15 min)

75 (OSHA)
350 (OSHA)
–
–

1
–
3
–

4.68
0.21
11.7
3.89
-45.1
132.2
1134
A II
590
1.3
11
0.2

Chlorobenzene

[353-59-3]
CF2ClBr
165.36
–
–
–

–
–
–
–

–
–
–
–

6.87
0.15
2294
5.93
-160.5
-3.7
1974
–
–
–
–
–

Chlorodifluorobromo-
methane

[75-45-6]
CHF2Cl
86.47
–
3600
–

1000
3590
1250 (15 min)
4375 (15 min)

1000
3500

3.59
0.28
9081
3.03
-157,3
-40.9
1018
–
635
–
–
–

Chlorodifluoro-
methane

[67-66-3]
CHCl3
119.38
0.5
2.5
1 (15 min)

–
–
2 (60 min)
9.78 (60 min)

2
9.9
–
–

4.962
0.202
209
4.12
-63
61
1888
–
982
–
–
200

Chloroform



[151-50-8; 143-33-9]
KCN
65.12
–
5 (15 min)(as Aerosol)
–

–
– 
–
–

–
–
–
–

–
–
–
–
635
900
1680
–
–
–
–
–

CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm
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Cyanide (as CN)

[76-06-2]
CCl3NO2

164.38
0.1
0.68
0.1 (15 min)

0.1
0.7
–
–

0.1
0.68
0.3
2.1

6.82
0.15
32
–
-64
112
1580
–
–
–
–
–

Chloropikrine

[126-99-8]
H2C=CCl-CH=CH2

88.54
–
–
–

25 (OSHA)
90 (OSHA)
1
3.6

[10]
[37]
–
–

3.68
0.27
239
3.06
-130
60
1991
–
440
2.5
20
15

Chloroprene

[1333-82-0]
CrO3

99.99
–
–
–

–
–
–
–

–
–
–
–

–
–
0
–
198
>250 Zers.
1463
–
–
–
–
–

Chromic acid



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

422|
Table of P

hysical. C
hem

ical and Toxicological D
ata for selected S

ubstances

[95-50-1]
C6H4Cl2
147.00
10
61
20 (15 min)

–
–
50
300

25
153
50
306

6.11
0.16
1.3
5.07
-18
179
1591
A III
640
1.7
12
2                            

o-Dichlorobenzene

[506-77-4]
ClCN
61.47
–
0.75
–

0.3
0.6
–
–

–
–
0.3
0.77

2.55
0.39
1336
212
-6.9
13.0
1589
–
–
–
–
1

Cyanogen chloride 
(as CN)

[110-82-7]
C6H12

84.16
200
700
800 (15 min)

300
1050
–
–

100
340
300
1050

3.52
0.28
104
2.91
6
81
1145
A I
260
1
9.3
0.4

Cyclohexane

[108-91-8]
C6H11NH2

99.18
2
8.2
4 (15 min)

10
40
–
–

10
41
–
–

4.12
0.24
13
3.42
-17.7
134
2357
–
275
1.14
9.4
–

Cyclohexylamine



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm
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[106-46-7]
C6H4Cl2
147.00
1
6
1 (15 min)

75 (OSHA)
450 (OSHA)
–
–

25
153
50
306

6.11
0.16
1.7
1.248
53
174
1592
A III
640
1.7
5.9
15

p-Dichlorobenzene

[75-71-8]
CF2Cl2
120.91
1000
5000
2000 (15 min)

1000
4950
–
–

[1000]
[5030]
[1250]
[6280]

5.03
0.20
5700
4.18
-158.2
-29.8
1028
–
–
–
–
–                                

Dichlorodifluoro-
methane

[542-75-6]
HCCl=CH-CH2Cl
110.97
–
–
–

1
5
–
–

–
–
–
–

4.7
0.21
37
3.83
-84
108
2047
A II
–
5.3
14.5
–

1.3-Dichloropropen

[76-14-2]
F2ClC-CF2Cl
170.92
1000
7100
8000 (15 min)

1000
7000
–
–

1000
7110
1250
8890

7.1
0.14
1824
6.11
-94.2
3.6
1958
–
–
–
–
–

Dichlorotetrafluoro-
ethane



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm
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[62-73-7]
Cl2C=CH-O-PO(OCH3)2
220.98
0.11
1
0.22 (15 min)

–
1
–
–

[0.1]
[0.92]
[0.3]
[2.8]

9.81
0.11
0.016
7.63
<60
140
2810
–
–
–
–
–

Dichlorvos

[60-29-7]
H3C-CH2-O-CH2-CH3

74.12
400
1200
400 (15 min)

400 (OSHA)
1200 (OSHA)
–
–

100
310
200
620

3.08
0.33
586
2.56
-116
35
1155
A I
175
1.7                                        
39.2
100

Diethyl ether

[127-19-5]
H3C-CO-N(CH3)2
87.12
10
36
20 (15 min)

10
35
–
–

10
36
20
72

3.62
0.28
3.3
3.01
-20
165
–
–
490
1.8
11.5
50

Dimethyl acetamide 

[68-12-2]
HCO-N(CH3)2
73.09
5
15
10 (15 min)

10
30
–
–

10
30
20
61

3.04
0.33
3.77
2.52
-61
153
2265
–
440
2.2
16
100

Dimethylformamide



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

|
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[101-68-8]
(OCN-C6H4)2CH2

250.26
–
0.05 (as Aeroteol/15 min)
0.05 (as Aeroteol/15 min)

0.005
0.05
0.02 (10 min)
0.2 (10 min)

–
–
–
–

10.40
0.096
0.0001
8.64
40
196
2489

520
0.4
–
–                           

Diphenylmethane
diisocyanate

[77-78-1]
(H3CO)2SO2

126.13
–
–
–

0.1
0.52
–
–

0.05
0.26
–
–

5.24
0.19
0.35
4.36
-32
188.5 Zers.
1595
A III
450
3.6
23.2
–

Dimethyl sulfate

[75-18-3]
(CH3)2S
62.14
–
–
–

–
–
–
–

–
–
–
–

2.58
0.39
527
2.14
-98.3
37
1164
A I
215
2.2
19.7
0.001 

Dimethyl sulfide

[106-89-8]
H2C-O-CH-CH2Cl
92.53
2 1) 0.6 2)

8 1) 2.3 2)

4 1) (15 min)

5 (OSHA)
19 (OSHA)
–
–

0.5
1.9
1.5
5.8

3.85
0.26
16
3.2
-48
116
2023
A II
385
2.3
34.4
10  

Epichlorohydrin



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm
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[141-78-6]
H3C-COOCH2-CH3

88.11
400
1500
800 (15 min)

400
1400
–
–

200
730
400
1460

3.66
0.27
98.4
3.04
-83
77
1173
A I
470
2
12.8
50

Ethyl acetate

[100-41-4]
C6H5-CH2-CH3

106.17
20
88
40 (15 min)

100
435
125 (15 min)
545 (15 min)

100
441
125
552

4.41
0.23
9.79
3.66
-95.0
136
1175
A I
430
1
7.8
25

Ethyl benzene

[541-41-3]
Cl-CO-O-CH2-CH3

108.5
–
–
–

–
–
–
–

1
4.5
–
–

4.52
0.22
54.6
3.74
-80.6
93
1182
500
–
3.7
12.6
–

Ethyl chloroformate

[140-88-5]
CH2-CHCOOC2H5

100.12
5
21
10 (15 min)

25 (OSHA)
100 (OSHA)
–
–

5
21
15
62

4.15
0.24
39.1
3.45
-75
100
1917
A I
350
1.7
13
–

Ethylacrylat



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

|
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[75-21-8]
H2C-O-CH2

44.05
1 1) 0,1 2)

2 1) 0.2 2)

2 1) (15 min)

0.1
0.18
5 (10 min)
9 (10 min)

5
9.2
–
–

1.83
0.55
1442
1.56
-112.5
10.5
1040
–
435
2.6
100
–

Ethylene oxide 

[107-21-1]
H2COHCH2OH
67.07
10 (as Aerosol)
26 (as Aerosol)
20 (as Aerosol) ( 10 min)

–
–
–
–

20 (as Vapor)
52
40
104

2.58
0.39
0.053
2.14
-16
197
–
–
410
3.2
43
10                                

Ethylene glycol

[106-93-4]
C2HyBr2
187.86
–
–
–

0.045
– 
0.13 (15 min)
–
0.5
3.9
–
–
–

7.80
0.13
11.3
6.49
10
131
1605
–
–
–
–
–

Ethylene dibromide

[74-85-1]
H2C-CH2

28.05
–
–
–

– 
–
–
–
–
–
–
–

1.17
0.86
–
0.97
-169.2
-103
1962
–
425
2.4
32.6
–                          

Ethylene



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm
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[50-00-0]
HCHO
30.03
0.3 (DFG)
0.37 (DFG)
0.6 (15 min)

0.016
–
0.1 (15 min)
–

2
2.5
2
2.5

1.25
0.80
–
1.04
-117
-19
–
–
430
7
73
< 1

Formaldehyde 

[7782-41-4]
F2
37.99
1
1.6
2 (15 min)

0.1
0.2
–
–

–
–
1
1.6

1.58
0.63
–
1.3
-219.6
-188.1
1045
–
–
–
–
–

Fluorine

[75-08-1]
H3C-CH2SH
62.1
0.5
1.3
1 (15 min)

–
–
0.5
1.3

0.5
1.3
2
5.2

2.59
0.39
576
2.14
-147.9
35
2363
A I
395
2.8
18
0.001

Ethyl mercaptanEthyl glycol acetate 

[111-15-9]
C2H5OC2H4OCOCH3

132.16
2
10.8
16 (15 min)

0.5
2.7
–
–

10
55
–
–

5.49
0.18
2.67
4.56
-61.7
156
1172
A II
380
1.2
10.7
–



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

|
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[110-54-3]
H3C-(CH2)4-CH3

86.18
50
180
400 (15 min)

50
180
–
–

20
72
–
–

3.58
0.28
160
2.98
-95.3
68.7
1208
A I
230
1.0
8.9
–

n-Hexane

[64-18-6]
HCOOH
46.03
5
9.5
10 (15 min)

5
9
–
–

5
9.6
–
–

1.91
0.52
44.6
1.59
8
101
1779
–
520
10
45.5
20

Formic Acid

[302-01-2]
H2N-NH2

32.05
0.017 1) 0.0017 2)

0.022 1) 0.0022 2)

0.034 1) (15 min)

1 (OSHA)
1.3 (OSHA)
0.03 (120 min)
0.04 (120 min)

0.02
0.03
0.1
0.13

1.33
0.75
21
1.05
1.54
113.5
2029
–
270
4.7
100
3

Hydrazine

[822-06-0]
OCN-(CH2)6-NCO
168.20
0.005 (as Aerosol)
0.035 (as Aerosol)
0.005 (as Aerosol) (15 min)

–
0.035
–
0.14 (10 min)

–
–
–
–

6.99
0.14
0.014
1.00
-67
255
2281
–
400
0.9
9.5
–

Hexamethylene
diisocyanate



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm
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[74-90-8]
HCN
27.03
1.9 (DFG)
2.1 (DFG)
3.8 (DFG)

10 (OSHA)
11 (OSHA)
4.7 
5

–
–
10
11

1.12
0.89
817
0.93
-13
26
1051
–
535
5.5
46.6
2

Hydrocyanic Acid

[7664-39-3]
HF
20.01
1
0.83
2 (15 min)

3
2.5
6 (15 min)
5 (15 min)

1.8 
1.5
3
2.5

0.83
1.20
1000
0.69
-83.6
19.5
1052
–
–
4.75
–
–

Hydrogen fluoride 

[7647-01-0]
HCl
36.46
2
3
4 (15 min)

–
–
5 (15 min)
7 (15 min)

–
–
–
–

1.52
0.66
42560
1.27
-114.8
-85.1
1050
–
–
–
–
–

Hydrochloric acid

[1333-74-0]
H2

2.02
–
–
–

–
–
–
–

–
–
–
–

0.084
11.90
–
0.07
-259.1
-252.8
1049
–
560
4
75.6
odorless

Hydrogen



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

|
431

[7439-97-6]
Hg
200.59
–
0.02
0,16 (15 min)

–
–
–
0.1

–
[0.025]
–
–

8.34
0.12
0.0013
6.93
-38.8
356.72
2809
–
–
–
–
odorless

Mercury vapor

[7722-84-1]
H2O2

34.01
0.5 (DFG)
0.71 (DFG)
0.5

1
1.4
–
–

1
1.4
2
2.8

1.41
0.71
1.9
1.17
-0.4
150.2
2015
–
–
–
–
–

Hydrogen peroxide

[7783-06-4]
H2S
34.08
5
7.1
10 (15 min)

–
–
10 (10 min)
15 (15 min)

5
7
10
14

1.42
0.71
18190
1.19
-85.7
-60.2
1053
–
270
4.3
45.5
< 0.1

Hydrogen sulfide

[7553-56-2]
I2
253.80
–
–
–

–
–
0.1
1

–
–
0.1
1.1

10.52
0.095
0.28
8.8
114
185.24
3495
–
–
–
–
–

Iodine



[126-98-7]
H2C=C(CH3)CN
67.09
–
–
–

1
3
–
–

1
2.8
–
–

2.79
0.36
86
2.32
-36
90
1992
A I
465
1.7
13.2

–

[96-33-3]
H2C=CH-COOCH3

86.09
5
18
5 (15 min)

10
35
–
–

[10]
[36]
–
–

3.58
0.28
91.1
2.97
-75
80
1919
A I
415
1.95
16.3

0.1

[67-56-1]
H3COH
32.04
200
270
800 (15 min)

200
260
250 (15 min)
325 (15 min)

200
260
250
333

1.33
0.75
128.6
1.11
-97.9
65
1230
B
440
6
50

5

[74-82-8]
CH4

16.04
–
–
–

–
–
–
–

–
–
–
–

0.67
1.50
–
0.55
-182.47
-161.5
1971/1972
–
595
4.4
17

–

CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

Methacrylonitrile Methanol Methyl acrylateMethane
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CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

[74-83-9]
CH3Br
94.94
1
3.9
2 (15 min)

–
–
20 (OSHA)
80 (OSHA)

5
20
15
59

3.95
0.25
1890
3.36
-93.7
4
1062
–
535
8.6
20
odorless

Methyl bromide

[79-22-1]
Cl-CO-O-CH3

94.45
0.2
0.78
0.4 (15 min)

–
–
–
–

–
–
–
–

3.93
0.26
127
3.26
-61
71.4
1238
–
504
10.6
–
–

Methyl chloroformate

[75-09-2]
CH2Cl2
84.93
75
260
300 (15 min)

25 (OSHA)
–
125 (OSHA)
–

100
350
300
1060

3.47
0.28
470
2.93
-96.7
40
1593
–
605
13
22
180

Methylene chloride

[78-93-3]
CH3-CH2-CO-CH3

72.2
200
600
300

200
590
300 (15 min)
885 (15 min)

200
600
300
899

3.0
0.33
105
2.48
-86
80
1193
A I
505
1.5
12.6
< 25

Methyl ethyl ketone

|
433



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm
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[108-10-1]
(H3C)2C2H3-CO-CH3

100.16
20
83
40 (15 min)

50
205
75 (15 min)
300 (15 min)

50
208
100
416

4.16
0.24
18.8
3.46
-80.3
115.9
1245
A I
475
1.2
8
0.5

Methyl isobutyl ketone

[74-93-1]
H3CSH
48.1
0.5
1
1 (15 min)

–
–
0.5 (15 min)
1 (15 min)

0.5
1
–
–

2.0
0.5
1700
1.7
-123
6
1064
–
360
4.1
21
0.002

Methyl mercaptan

[80-62-6]
H2C=C(CH3)COOCH3

100.12
50
210
100 (15 min)

100
410
–
–

50
208
100
416

4.16
0.24
39.6
3.46
-48.2
101
1247
A I
430
1.7
12.5
20

Methyl methacrylate

[556-61-6]
H3C-N=C=S
73.11
–
–
–

–
–
–
–

–
–
–
–

3.04
0.33
26
2.53
35 
119
2477
–
–
–
–
–

Methylisothiocyanate
(MITC)



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]

Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

|
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[10102-44-0]
NO2

46.01
0.5 (DFG)
0.95 (DFG)
0.5 (15 min)

–
–
1 (15 min)
1.8 (15 min)

[3]
[5.7]
5
9.6

1.91
0.52
963
2.62
-11.3
21.1
1067
–
–
–
–
0.5

Nitrogen dioxide

[1634-04-4]
C5H12O
88.15
50
180
75 (15 min)

–
–
–
–

25
92
75
275

3.66
0.27
268
–
-109
55
2398
–
435
1.6
8.4
–

MTBE

[13463-39-3]
Ni(CO)4
170.73
–
–
–

0.001
0.007
–
–

–
–
0,1 (als Ni)
0,24 (als Ni)

7.10
0.14
425
5.9
-25
43
1259
A I
35
0.9
–
0.2

Nickel tetracarbonyl

[7697-37-2]
HNO3

63.01
–
–
1 (15 min)

2
5
4 (15 min)
10 (15 min)

–
–
1
2.6

2.62
0.38
60
2.18
-41.6
121.8
2032
–
–
–
–
–

Nitric acid



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

[628-96-6]
O2N-O-(CH2)2-O-NO2

152.06
0.05 (as Aerosol)
0.322 (as Aerosol)
0.05 (as Aerosol) (15 min)

–
–
–
0.1 (15 min)

[0.2]
[1.3]
[0.2]
[1.3]

6.32
0.16
0.053
5.25
-22.3
197.5
–
–
217
–
–
–

Nitroglycol

[111-65-9]
C8H18

114.23
500
2400
1000 (15 min)

75
350
385 (15 min)
1800 (15 min)

210
1200
–
–

4.75
0.21
14
3.95
-57
126
1262
A I
205
0.8
6.5
–

n-Octane

–
mixture
–
–
–
–

–
5
–
10

–
–
–
–

–
–
–
–
liq.
–
–
–
–
–
–
–

Oil mist 

[7782-44-7]
O2

32.00
–
–
–

–
–
–
–

–
–
–
–

1.33
0.75
–
1.10
-219
-183.0
1072
–
–
–
–
odorless

Oxygen
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CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

|
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[109-66-0]
H3C-(CH2)3-CH3

72.15
1000
3000
2000 (15 min)

120
350
610 (15 min)
1800 (15 min)

600
1800
–
–

3.00
0.33
562
2.49
-129.7
36
1265
A I
260
1.4
7.8
–

n-Pentane

[108-95-2]
C6H5OH
94.11
2 (as Aerosol)
8 (as Aerosol)
4 (as Aerosol) (15 min)

5
19
15.6 (15 min)
60 (15 min)

2
–
–
–

3.91
0.26
0.2
3.25
41
182
1671
A III
595
1.3
9.5
0.05

Phenol

[10028-15-6]
O3

48.00
–
–
–

0.1 (OSHA)
0.2 (OSHA)
0.1
0.2

–
–
0.2
0.4

2.00
0.50
–
1.66
-192.5
-111.9
–
–
–
–
–
0.015

Ozone

[127-18-4]
Cl2C=CCl2
165.83
20
138
40 (15 min)

100 (OSHA)
–
200 (OSHA)
–

50
345
100
689

6.89
0.15
19.4
5.73
-22
121
1897
–
>650
–
–
20

Perchloroethylene 



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

[67-63-0]
(H3C)2-CHOH
60.1
200
500
400 (15 min)

400
980
500 (15 min)
1225 (15 min)

400
999
500
1250

2.5
0.4
42.6
2.07
-88
82
1219
–
425
2
13.4
1000

iso-Propanol

[74-98-6]
H3C-CH2-CH3

44.1
1000
1800
4000 (15 min)

1000
1800
–
–

–
–
–
–

1.83
0.55
8237
1.55
-187.7
-42.1
1978
–
470
1.7
10.8
–

Propane

[75-44-5]
COCl2
98.92
0.1
0.41
0.2 (15 min)
0.1
0.4
0.2 (15 min)
0.8 (15 min)

0.02
0.08
0.06
0.25

4.11
0.24
1564
3.5
-127.8
7.44
1076
–
–
–
–
0.5 

Phosgene

[7803-51-2]
PH3

34.00
0.1
0.14
0.1. (15 min)

0.3
0.4
1 (15 min)
1.0 (15 min)

0.1
0.14
0.2
0.28

1.41
0.71
34880
1.18
-133.8
-87.8
2199
–
100
1.6
100
0.02

Phosphine
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[7446-09-5]
SO2

64.06
1
2.5
1 (15 min)

2
5 
5 (15 min
10 (15 min)

[2]
[5.3]
[5]
[13]

2.66
0.37
3305
2.26
-75.5
-10.1
1079
–
–
–
–
0.5

Sulphur dioxide

CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm
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[110-86-1]
C5H5N
79.10
–
–
–

5
15
–
–

5
16
10
33

3.29
0.31
50.5
2.73
-42
115
1282
B
550
1.7
10.6
ab 30 ppm intolerable

Pyridine

[143-33-9]
NaCN
49.0
–
3.8 (as Aerosol)(DFG)
3.8 (as Aerosol) (DFG)

–
–
–
–

–
–
–
–

–
–
–
–
563
1497
1689
–
–
–
–
–

Sodium cyanide 

[115-07-1]
H2C=CH-CH3

42.1
–
–
–

–
–
–
–

–
–
–
–

1.76
0.57
10140
1.48
-185.3
-47.7
1077
–
485
1.8
11.2
–

Propylene



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm
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[100-42-5]
CH5-CH=CH2

104.15
20
86
40 (15 min)

50
215
100 (15 min)
425 (15 min)

100
430
250
1080

4.33
0.23
7.14
3.6
-31
145
2055
A II
490
0.97
7.7
0.1

[2699-79-8]
SO2F2
102.06
–
10
–

5
20
10 (15 min)
40 (15 min)

5
21
10
42

4.23
0.24
15500
3.58
-135.8
-55.4
2191
–
–
–
–
–

StyreneSulfurylfluorid 

[7664-93-9]
H2SO4

98.08
–
0.1 (as Aerosol)
0.1 (as Aerosol) (15 min)

–
1
–
–

–
[1]
–
–

–
–
<0.001
3.4
10
335
1830
–
–
–
–
–

Sulfuric acid

[811-97-2]
F3C–CH2F
102.03
1000
4200
8000 (15 min)

–
–
–
–

1000
4240
–
–

4.25
0.33
6620
3.53
–
-26.5
1078
–
–
–
–
–

1.1.1.2-Tetrafluoroethan



[110-01-0]
CH2–C3H6–S
88.17
50
180
50 (15 min)

–
–
–
–

–
–
–
–

3.66
0.27
19
3.04
-96.2
121
2412
A I
200
1.1
12.3
–

Tetrahydrothiophene

CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

|
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[108-88-3]
C6H5-CH3

92.14
50
190
200 (15 min)

100
375
150 (15 min)
560 (15 min)

50
191
100
384

3.83
0.26
29.1
3.18
-95.0
111
1294
A I
535
1
7.8
< 5

Toluene 

[75-66-1]
C4H10S
90.19
–
–
–

–
–
–
–

–
–
–
–

3.74
0.27
24.1
3.11
1
64
2347
–
253 °C
1.3
8.7
–

Tet.-Butyl-mercaptan

[584-84-9]
H3C-C6H3(NCO)2
174.16
0.005 (as Aerosol) (15 min)
0.035 (as Aerosol) (15 min)
0.005 (as Aerosol) (15 min)

–
–
0.02 (OSHA)
0.14 (OSHA)

–
–
–
–

7.24
0.14
0.03
6.02
21
251
2078
–
620
0.9
9.5
–                        

2.4-Toluene diisocyanate



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm
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[71-55-6]
H3C-CCl3
133.40
200
1100
200 (15 min)

350 (OSHA)
1900 (OSHA)
350 (15 min)
1910 (15 min)

200
200
200
2220

5.54
0.18
133
4.61
-30
-74
2831
–
490
8
15.5
< 100

[91-08-7]
H3C-C6H3(NCO)2
174.16
0.005 (as Aerosol)
0.035 (as Aerosol)
0.005 (as Aerosol) (15 min)

–
–
0.02 (OSHA)
0.14 (OSHA)

–
–
–
–

7.24
0.14
0.02
6.02
18.3
129
2078
–
–
9.0
–
–                              

2.6-Toluene diisocyanate 1.1.1-Trichloroethane

[79-00-5]
ClCH2-CHCl2
133.4
10
55
20 (15 min)

10
45
–
–

10
45
–
–

5.54
0.18
25
4.61
-35.5
113.7
–
–
460
8.4
13.3
–                                

1.1.2-Trichloroethane

[95-53-4]
H3C-C6H4-NH2

107.16
–
–
–

5 (OSHA)
22 (OSHA)
–
–

0.2
0.89
–
–

4.45
0.23
0.18
3.7
-16.3
200
1708
A III
480
1.5
7.5
0.5

o-Toluidine



[79-01-6]
ClHC=CCl2
131.39
11 1) 6 2)

60 1) 33 2)

88 1) (15 min)

25
–
2 (1h)
–

100
550
150
820

5.46
0.18
77.6
4.53
-73
87
1710
–
410
7.9
100
20                                

Trichloroethylene

CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

|
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[121-44-8]
(H3C-CH2)3N
101.19
1
4.2
2 (15 min)

25 (OSHA)
100 (OSHA)
–
–

2
8
4
17

4.21
0.24
69.6
3.5
-114.7
89
1296
B
215
1.2
8.0
– 

Triethylamine

[75-69-4]
CFCl3
137.37
1000
5700
2000 (15 min)

1000 (OSHA)
5600 (OSHA)
1000
5600

[1000]
[5710]
[1250]
[7140]

5.71
0.18
0.886
4.75
-111
23.6
–
–
–
–
–
–                                

Trichlorofluoro-
methane

[76-13-1]
F2ClC-CFCl2
187.38
500
3900
1000 (15 min)

1000
7600
1250 (15 min)
9500 (15 min)

[1000]
[7790]
[1250]
[9740]

7.79
0.13
364
6.47
-35
47.6
–
–
680
–
–
–

Trichlorotrifluoro-
ethane



CAS – Number
Chemical Formula
Molecular Weight [Kg/Kmol]
AGW-Value ppm = [mL/m3]

[mg/m3]
Peak Limit [ppm]
TLV-Value
TWA ppm = [mL/m3]

[mg/m3]
STEL ppm = [mL/m3]

[mg/m3]
WEL-Value
TWA ppm = [mL/m3] 

[mg/m3]
STEL ppm = [mL/m3] 

[mg/m3]
Conversion Factors
1 ppm = 1 mL/m3 = [mg/m3]
[1 mg/m3] = ppm = mL/m3

Vapor Pressure at 20°C [h Pa]
Relative Vapor Density
Melting Point [°C]
Boiling Point [°C]
UN – Number
Group & Hazard Class
Ignition Temperature [°C]
Lower Ignition Limit [Vol%]
Upper Ignition Limit [Vol%]
Odor threshold (approx.) ppm

[1330-20-7]
C6H4(CH3)2
106.17
100
440
200 (15 min)

100
435
150 (15 min)
655 (15 min)

50
220
100
441

4.41
0.23
–
3.67
-5... 13
136... 140
1307
A II
465
1.7
7.6
4

Xylene

[75-01-4]
H2C=CHCl
62.50
3 
7.7
–

1 (OSHA)
–
5 (OSHA)
–

3
–
–
–

2.6
0.38
3.343
2.16
-153.7
-13.4
1086
–
415
3.8
31
–

Vinyl chloride

[7732-18-5]
H2O
18.02
–
–
–

–
–
–
–

–
–
–
–

0.75
1.33
23
0.631
0
100
–
–
–
–
–
–

Water vapor
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6. Directory of Synonyms

Acetaldehyde [Acetaldehyde]
Acetan [Ethylene]
Acetene [Ethylene]
Acetic Acid [Acetic Acid]
Acetic Acid of Ethyl Ester [Ethyl Acetate]
Acetic Aldehyde [Acetaldehyde]
Acetic Ester [Ethyl Acetate]
Acetic Ether [Ethyl Acetate]
Acetone [Acetone]
Acetoxyethane [Ethyl Acetate]
Acid [Acid Test]
Acryl Acid of Methyl Ester [Methyl Acrylate]
Acrylonitrile [Acrylonitrile]
Acrylonitrile Monomer [Acrylonitrile]
Alcohol [Alcohol]
Alcohol Spirits [Alcohol]
Aldehyde [Acetaldehyde]
alpha-Trichloroethane [Trichloroethane]
Amine [Amine Test]
Aminobenzene [Aniline]
Aminocyciohexane [Cyclohexylamine]
Ammonia [Ammonia]
Ammonium Hydrate [Ammonia]
Ammonium Hydroxide [Ammonia]
Anhydrous Ammonia [Ammonia]
Aniline [Aniline]
Aniline Oil [Aniline]
Aqua Ammonia [Ammonia]
Aqua Fortis [Nitric Acid]
Aqueous Ammonia [Ammonia]
Arsenic Hydride [Arsine]
Arsenic Trihydride [Arsine]
Arsenious Hydride [Arsine]
Arsine [Arsine]
Benzenamine [Aniline]

Chemical name /  Dräger-Tube / Dräger Chip
Trade name / Synonym

A

The first column is an alphabetical list of chemical names, trade names and synonyms. When
a synonym or trade name is given the appropriate Dräger-Tube or Dräger Chip is listed in the
second column with brackets.
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Benzene [Benzene]
Benzene Chloride [Chlorobenzene]
Benzol [Benzene]
Benzolphenol [Phenol]
beta-Chlorobutadiene [Chloroprene]
Biethylene [Butadiene]
Bivinyl [Butadiene]
Bromotrifluoromethane [Halogenated Hydrocarbons]
Brornomethane [Methyl Bromide]
BTX [Benzene]
BTX [Toluene]
BTX [Xylene]
Buta-1,3-diene [Butadiene]
1,3-Butadiene [Butadiene]
1-Butanethiol [Tertiary Butylmercaptan]
Butanethiol [Tertiary Butylmercaptan]
Butyl Mercaptan [Mercaptan]
Butylene [Olefine]
Carbinol [Alcohol]
Carbolic Acid [Phenol]
Carbon Bisulfide [Carbon Disulfide]
Carbon Dioxide [Carbon Dioxide]
Carbon Disulfide [Carbon Disulfide]
Carbon Monoxide [Carbon Monoxide]
Carbon Oxide [Carbon Monoxide]
Carbon Oxychloride [Phosgene]
Carbon Sulfide [Carbon Disulfide]
Carbon Tetrachloride [Carbon Tetrachloride]
Carbonic Acid Gas [Carbon Dioxide]
Carbonic Anhydride [Carbon Dioxide]
Carbonic Oxide [Carbon Monoxide]
Carbonyl Chloride [Phosgene]
Cecolene 1 [Trichloroethylene]
Cecolene 2 [Perchloroethylene]
Cellosolve Acetate [Ethyl Glycol Acetate]
CFC [Halogenated Hydrocarbons]
1-Chlore-2,3-epoxypropane [Vinyl Chloride]
Chlorine [Chlorine]

Chemical name /  Dräger-Tube / Dräger Chip
Trade name / Synonym
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Chlorine Cyanide [Cyanogen Chloride]
Chlorine Dioxide [Chlorine Dioxide]
2-Chloro-1,3-butadiene [Chloroprene]
Chlorobenzene [Chlorobenzene]
Chlorobenzol [Chlorobenzene]
Chloroethene [Vinyl Chloride]
Chloroform [Chloroform]
Chloroformyl Chloride [Phosgene]
Chloroforrnates [Chloroforrnates]
Chlorohydric Acid [Hydrochloric Acid]
Chloropicrine [Chloropicrine]
Chloroprene [Chloroprene]
2-Chloropropylene Oxide [Epichlorohydrin]
Chloropropylene Oxide [Epichlorohydrin]
Chromic Acid [Chromic Acid]
Cinnamene [Styrene]
Creosote Oil [Phenol]
Cyanide [Cyanide]
Cyanogen Chloride [Cyanogen Chloride]
Cyclohexane [Cyclohexane]
Cyclohexylamine [Cyclohexylamine]
DDVP [Phosphoric Acid Esters]
Desmodur H [Isocyanate Sampling Set]
Desmodur T [Toluene Diisocyanate]
Di~henvlmethane-4,.4'-diisocyanate [Isocyanate Sampling Set]
Dialkylsulfide [Thioether]
Diamine [Hydrazine]
Dichloromethane [Methylene Chloride]
1,3-Dichloropropene Vinyl Chloride
Dichloropropene Vinyl Chloride
Dichlorvos [Phosphoric Acid Esters]
Diethyl Ether [Diethyl Ether]
Diethyl Oxide [Diethyl Ether]
Diethylaminoethane [Triethylamine]
Difluorochlorobromomethane [Halogenated Hydrocarbonsl]
Difluorochloromethane [Halogenated Hydrocarbonsl]
Difluorodichloromethane [Halogenated Hydrocarbonsl]
Dihydrooxirene [Ethylene Oxide]

Chemical name /  Dräger-Tube / Dräger Chip
Trade name / Synonym

C
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1,2-Dihydroxyethane [Ethylene Glycol]
2,4-Diisocyanato-1-methylbenzene [Toluene Diisocyanate]
2,6-Diisocyanato-1-methylbenzene [Toluene Diisocyanate]
4,4-Diisocyanatodiphenylmethane [Isocyanate Sampling Set]
Dimethyl Dichlorovinyl Phosphate [Phosphoric Acid Esters]
Dimethyl Ester of Sulfuric Acid [Dimethyl Sulfate]
Dimethyl Formamide [Dimethyl Formamide]
Dimethyl Sulfate [Dimethyl Sulfate]
Dimethyl Sulfide [Dimethyl Sulfide]
Dimethylbenzene [Xylene]
Dimethylene Oxide [Ethylene Oxide]
Dimethylketone [Acetone]
Dimethylmethane [Propane]
Dinitrogen Tetroxide [Nitrogen Dioxide]
4,4-Diphenylmethane Diisocyanate [Isocyanate Sampling Set]
DMF [Dimethyl Formamide]
Dow-Per [Perchloroethylene]
Elayl [Ethylene]
EO [Ethylene Oxide]
Epichlorohydrin [Epichlorohydrin]
1,2-Epoxyethane [Ethylene Oxide]
Erythrene [Butadiene]
Ethanal [Acetaldehyde]
1,2-Ethanediol [Ethylene Glycol]
Ethanoic Acid [Acetic Acid]
Ethanol [Alcohol]
Ethene [Ethylene]
Ether [Diethyl Ether]
2-Ethoxyethyl Acetate [Ethyl Glycol Acetate]
Ethyl Acetate [Ethyl Acetate]
Ethyl Acetic Ester [Ethyl Acetate]
Ethyl Alcohol [Alcohol]
Ethyl Aldehyde [Acetaldehyde]
Ethyl Benzene [Ethyl Benzene]
Ethyl Chlorcarbonate [Chloroformates]
Ethyl Chloroformate [Chloroformates]
Ethyl Ester of Acetic Acid [Ethyl Acetale]
Ethyl Ether [Diethyl Ether]
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Ethyl Formate [Ethyl Formate]
Ethyl Glycol Acetate [Ethyl Glycol Acetate]
Ethyl Mercaptan [Mercaptan]
Ethyl Oxide [Diethyl Ether]
Ethylene [Ethylene]
Ethylene Alcohol [Ethylene Glycol]
Ethylene Glycol [Ethylene Glycol]
Ethylene Glycol Monoethyl Ether Acetate [Ethyl Glycol Acetate]
Ethylene Oxide [Ethylene Oxide]
Ethylene Tetrachloride [Perchloroethylene]
Ethylene Trichloride [Trichloroethylene]
Ethylic Acid [Acetic Acid]
F 113 [Halogenated Hydrocarbons]
F 114 [Halogenated Hydrocarbons]
F 12 [Halogenated Hydrocarbons]
F 12 B 1 [Halogenated Hydrocarbons]
F 13 B 1 [Halogenated Hydrocarbons]
F 22 [Halogenated Hydrocarbons]
F 11 [Halogenated Hydrocarbons]
Fluorine [Fluorine]
Fluorotrichloromethane [Halogenated Hydrocarbons]
Formaldehyde [Formaldehyde]
Formalin [Formaldehyde]
Formic Acid [Formic Acid]
Formic Aldehyde [Formaldehyde]
Formonitrile [Hydrocyanic Acid]
Formyl Trichloride [Chloroform]
Formylic Acid [Formic Acid]
Freon [Halogenated Hydrocarbons]
Genklene [Trichloroethane]
Glacial Acetic Acid [Acetic Acid]
Glycol [Ethylene Glycol]
Glysantin [Ethylene Glycol]
Halogenated Hydrocarbons [Halogenated Hydrocarbons]
Halon 1211 [Halogenated Hydrocarbons]
Halon 1301 [Halogenated Hydrocarbons]
HDI [Isocyanate Sampling Set]
Hexahydroaniline [Cyclohexylamine]
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Hexahydrobenzene [Cyclohexane]
Hexamethylene [Cyclohexane]
Hexamethylene Diisocyanate [Isocyanate Sampling Set]
Hexanaphthene [Cyclohexane]
Hydrazine [Hydrazine]
Hydrazine Base [Hydrazine]
Hydrazine, Anhydrous [Hydrazine]
Hydrocarbons [Hydrocarbons]
Hydrochloric Acid [Hydrochloric Acid]
Hydrocyanic Acid [Hydrochloric Acid]
Hydrogen [Hydrogen]
Hydrogen Carboxylic Acid [Formic Acid]
Hydrogen Chloride [Hydrochloric Acid]
Hydrogen Cyanide [Hydrocyanic Acid]
Hydrogen Fluoride [Hydrogen Fluoride]
Hydrogen Nitrate [Nitric Acid]
Hydrogen Peroxide [Hydrogen Peroxide]
Hydrogen Phosphide [Phosphine]
Hydrogen Sulfate [Sulfuric Acid]
Hydrogen Sulfide [Hydrogen Sulfide]
Hydroperoxide [Hydrogen Peroxide]
Hydrosulfuric Acid [Hydrogen Sulfide]
Iod [Iodine]
Iodine [Iodine]
i-Prapanol [i-Prapanol]
i-Propanol [Alcohol]
iso-Propanol [Alcohol]
iso-Propanol [i-Prapanol]
Isopropanol [Alcohol]
Isopropanol [i-Prapanol]
Ketone Propane [Acetone]
Krystallin [Aniline]
Kyanol  [Aniline]
March Gas [Natural Gas]  
MD1 [lsocyanate Sampling Set]  
MEG [Ethylene Glycol]  
Mercaptan [Mercaptan]
Mercury Vapor [Mercury Vapor]
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Methanal [Formaldehyde]  
Methane [Natural Gas]  
Methane Trichloride [Chloroform]  
Methanecarboxylic Acid [Acetic Acid]  
Methanoic Acid [Formic Acid]  
Methanol [Alcohol]
Methenyl Trichloride [Chloroform]  
Methyl Acrylate [Methyl Acrylate]  
Methyl Alcohol [Alcohol]
Methyl Bromide [Methyl Bromide]
Methyl Chlorocarbonate [Chloroformates]  
Methyl Chloroform [Trichloroethane]  
Methyl Chloroformate [Chloroformates]  
Methyl Ester of Acrylic Acid [Methyl Acrylate]  
Methyl Hydroxide [Alcohol]
Methyl Ketone [Acetone]  
Methyl Mercaptan [Mercaptan]  
Methyl Sulfate [Dimethyl Sulfate]
Methyl Sulfide [Dimethyl Sulfide]
Methyl Trichloride [Chloroform]
Methylbenzene [Toluene]  
Methylene Bisphenyl lsocyanate [Isocyanate Sampling Set]  
Methylene Chloride [Methylene Chloride]  
Methylene Dichloride [Methylene Chloride]  
4,4-Methylenediphenyl Diisocyanate [Isocyanate Sampling Set]  
Methylisothiocyanate [Methylisothiocyanate]
Methyltrichloromethane [Trichloroethane]
MITC [Methylisothiocyanate]
Monobromomethane [Methyl Bromide]
Monochlorobenzene [Chlorobenzene]
Monochloroethylene [Vinyl Chloride]
Monoethylene Glycol [Ethylene Glycol]
Monohvdroxy Benzene [Phenol]
Monohydroxymethane [Alcohol]
Mononitrogen Monoxide [Nitrous Fumes]
Mononitrotrichloromathane [Chloropicrine]
Monostyrene [Styrene]
MTBE [MTBE]
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m-Xylene [Xylene]
Natural Gas [Natural Gas]
n-Butanol [Alcohol]
N-Formyldimethylamine [Dimethyl Formamide]
n-Hexane [Hexane]
Nickel Carbonyl [Nickel Tetracarbonyl]
Nickel Tetracarbonyl [Nickel Tetracarbonyl]
Nitric Acid [Nitric Acid]
Nitric Oxide [Nitrous Fumes]
Nitrogen (11) Oxide [Nitrous Fumes]
Nitrogen Dioxide [Nitrogen Dioxide]
Nitrogen Peroxide [Nitrogen Dioxide]
Nitrous Fumes [Nitrous Fumes]
Normal-Hexane [Hexane]
Nox [Nitrous Furnes]
n-Pentane [Pentane]
Oil [Oil]
Oil Mist [Oil Mist]
Oil of Vitriol [Sulfuric Acid]
Olefine [Olefine]
Organic Arsenic Compounds [Organic Arsenic Compounds]
Organic Basic Nitrogen Compounds [Organic Basic Nitrogen Compounds]
o-Toluidine [Toluidine]
Oxirane [Ethylene Oxide]
Oxybenzene [Phenol]
Oxygen [Oxygen]
o-Xylene [Xylene]
Oxymethylene [Formaldehyde]
Ozone [Ozone]
Paraformaldehyde [Formaldehyde]
Perchloroethylene [Perchloroethylene]
Perchlorornethane [Carbon Tetrachloridel
Perclene [Perchloroethylene]
Perhydrol [Hydrogen Peroxide]
Perk [Perchloroethylene]
Perone [Hydrogen Peroxide]
Petroleum Hydrocarbons [Petroleum Hydrocarbons]
Phenol [Phenol]
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Phenol Alcohol [Phenol]
Phenyl Chloride [Chlorobenzene]
Phenyl Hydride [Benzene]
Phenyl Hydroxide [Phenol]
Phenylamine [Aniline]
Phenylethane [Ethyl Benzene]
Phenylethene [Styrene]
Phenylethylene [Styrene]
Phenylic Acid [Phenol]
Phenylmethane [Toluene]
Phosgene [Phosgene]
Phosphanes [Phosphine]
Phosphine [Phosphine]
Phosphoric Acid Esters [Phosphoric Acid Esters]
Phosphorus Hydride [Phosphine]
Phosphorus Trihydride [Phosphine]
Propan-2-ol [Alcohol]
Propan-2-ol [i-Prapanol]
Propane [Propane]
2-Propanol [Alcohol]
2-Propanol [i-Prapanol]
2-Propanone [Acetone]
Propanone-2 [Acetone]
Propenenitrile [Acrylonitrile]
Propyl Mercaptan [Mercaptan]
Propylene [Olefine]
Propylhydride [Propane]
Proxylic Spirit [Alcohol]
Prussic Acid [Hydrocyanic Acid]
p-Xylene [Xylene]
Pyrene [Carbon Tetrachloride]
Pyridine [Pyridine]
Pyroacetic Ether [Acetone]
Pyrrolylene [Butadiene]
R 11 [Halogenated Hydrocarbons]
R 113 [Halogenated Hydrocarbons]
R 114 [Halogenated Hydrocarbons]
R 12 [Halogenated Hydrocarbons]
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R 12 B 1 [Halogenated Hydrocarbons]
R 13 B 1 [Halogenated Hydrocarbons]
R 22 [Halogenated Hydrocarbons]
Retinaphtha [Toluene]
Solvent Ether [Diethyl Ether]
Styrene Monomer [Styrene]
Sufuric Acid [Sulfuric Acid]
Sulfur Dioxide [Sulfur Dioxide]
Sulfur Oxide [Sulfur Dioxide]
Sulfuric Ether [Diethyl Ether]
Sulfurous Acid Anhydride [Sulfur Dioxide]
Sulfurreted Hydrogen [Hydrogen Sulfide]
Sulfuryl Fluoride [Sulfuryl Fluoride]
TDI [Toluene Diisocyanate]
TEA [Triethylamine]
Tert. Butylmercaptan [Tertiary Butylmercaptan]
Tert. Butylmethylether [MTBE]
Tertiary Butylmercaptan [Tertiary Butylmercaptan]
Tetrachloroethene [Perchloroethylene]
Tetrachloroethylene [Perchloroethylene]
Tetrachloromethane [Carbon Tetrachloride]
Tetraform [Carbon Tetrachloride]
Tetrahydrothiophene [Tetrahydrothiophene]
1,1,2,2,-Tetratluoro-1,2-dichloroethane [Halogenated Hydrocarbons]
Thioether [Thioether]
Thiophane [Tetrahydrothiophene]
THT [Tetrahydrothiophene]
Toluene [Toluene]
2,4-Toluene Diisocyanate [Toluene Diisocyanate]
2,6-Toluene Diisocyanate [Toluene Diisocyanate]
Toluene Diisocyanate [Toluene Diisocyanate]
Toluene-2,4-diisocyanate [Toluene Diisocyanate]
Toluene-2,6-diisocyanate [Toluene Diisocyanate]
2,4-Tolylene Diisocyanate [Toluene Diisocyanate]
2,6-Tolylene Diisocyanate [Toluene Diisocyanate]
Tri [Trichloroethylene]
1,1,1-Trichloroethane [Trichloroethane]
Trichloroethane [Trichloroethane]
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Trichioroethene [Trichloroethylene]
Trichloroethylene [Trichloroethylene]
Trichlorofluoromethane [Halogenated Hydrocarbons]
Trichloromethane [Chloroform]
Trichloronitromathane [Chloropicrine]
Triclene [Trichloroethylene]
Trieline  [Trichloroethyiene]  
Triethylamine [Triethylamine]
1,1,2-Trifluoro-1,2,2-trichloroethane [Halogenated Hydrocarbons]  
Trioxane  [Formaldehyde]  
Vinegar Naphtha  [Ethyl Acetate]  
Vinyl Chloride [Vinyl Chloride]
Vinyl Cyanide [Acrylonitrile]  
Vinyl Ethylene  [Butadiene]  
Vinylbenzene  [Styrene]
Vinylbenzol  [Styrene]
Water Vapor [Water Vapor]
Wood Alcohol [Alcohol]
Xylene [Xylene]
Xylol [Xylene]
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CORPORATE HEADQUARTERS
Drägerwerk AG & Co. KGaA
Moislinger Allee 53–55
23558 Lübeck, Germany

www.draeger.com

Manufacturer:
Dräger Safety AG & Co. KGaA
Revalstraße 1
23560 Lübeck, Germany

REGION EUROPE CENTRAL 
AND EUROPE NORTH
Dräger Safety AG & Co. KGaA 
Revalstraße 1
23560 Lübeck, Germany
Tel +49 451 882 0
Fax +49 451 882 2080
info@draeger.com

REGION EUROPE SOUTH
Dräger Safety France SAS
25, rue Georges Besse
92182 Antony Cedex
Tel +33 1 46 11 56 00
Fax +33 1 40 96 97 20
europe.south@draeger.com

REGION MIDDLE EAST, AFRICA
Dräger Safety AG & Co. KGaA
Branch Office 
P.O. Box 505108 
Dubai, United Arab Emirates
Tel +971 4 4294 600
Fax +971 4 4294 699
contactuae@draeger.com

REGION ASIA PACIFIC
Draeger Safety Asia Pte Ltd
25 International Business Park
#04-20/21 German Centre
Singapore 609916
Tel +65 6308 9400
Fax +65 6308 9401
asia.pacific@draeger.com

REGION CENTRAL 
AND SOUTH AMERICA
Dräger Panama S. de R.L.
Complejo Business Park, 
V tower, 10th floor
Panama City
Tel +507 377-9100
Fax +507 377-9130
contactcsa@draeger.com

Locate your Regional Sales 
Representative at: 
www.draeger.com/contact




