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ACRYLONITRILE

ACRYLONITRILE
C3H3N

WHAT IS ACRYLONITRILE?  
Acrylonitrile is a colourless liquid with 
a pungent odour.1 It is utilized in the 
manufacturing of dissolver, emulsifier 
and adhesive, but it is mainly used in the 
production of plastics.2

ACRYLONITRILE: FLAMMABLE, 
CORROSIVE, TOXIC AND 
CARCINOGENIC 
Acrylonitrile is a carcinogenic substance with 
acutely toxic effects since it can form deadly 
cyanide. In contact with substances like 
bromine, chlorine or strong bases, there is also 
risk of explosion.1 

Acrylonitrile is a substance that it highly 
flammable, sensitive to light, very reactive and 
tends to polymerize spontaneously. Exposure 
to acrylonitrile poses acute or chronic hazards 
to health. Carcinogenic substances like 
Acrylonitrile should only be used in closed 
apparatus — any contact with the substance 
should be avoided.1 The danger of Acrylonitrile 
to the human body and nature is described 
by the H-statements enshrined in GHS/CLP 
regulations. They are internationally valid. 

CAUTION ACRYLIONITRILE  
CAUSES CANCER! 
Acrylonitrile is primarily absorbed by inhalation 
and via skin contact. Even close contact with 
a person who is affected with Acrylonitrile 
can harm others. Lung cancer is associated 
with acrylonitrile exposure at the workplace. 
The EU classifies Acrylonitrile as a human 
carcinogen of the category 1B, while the 
IARC classifies it as "possibly carcinogenic to 
humans".3 Typical symptoms of acute toxicity 
include eye, airway, and skin irritation, as well 
as neurotoxic effects such as disorders of the 
central nervous system.

GHS02 GHS05

GHS08 GHS09GHS06

H225 Highly flammable liquid and vapour

H350 May cause cancer

H331 Toxic if inhaled

H311 Toxic in contact with skin

H301 Toxic if swallowed

H361 Suspected of damaging fertility or 
the unborn child

H335 May cause respiratory irritation

H315 Causes skin irritation

H318 Causes serious eye damage

H317 May cause an allergic skin reaction

H411 Toxic to aquatic life with long-
lasting effects
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MEASUREMENT OF 
ACRYLONITRILE 
Usually acrylonitrile synthesis and 
processing take place in a closed 
system. For continuous area 
monitoring for timely warning of leaks 
it is advisable to use permanently 
installed gas measurement devices 
with electrochemical sensors. 
Employees working in at-risk areas 
should be provided with a personal 
gas-measuring device that uses 
an OV-A sensor. Regular room 
air samples can be taken with a 
detection tube and evaluated with the 
help of a Dräger-Tube® (Acrylonitrile 
0.5/a) and a pump.

ACRYLONITRILE

1 IFA. (n.d.). GESTIS Substance database - Acrylonitrile. Gestis Substance Database. Retrieved July 3, 2020, from http://gestis-en.itrust.de/nxt/gateway.dll/gestis_en/000000.
xml?f=templates$fn=default.htm$vid=gestiseng:sdbeng$3.0

2 Lumitos GmbH. (n.d.). Acrylnitril. Chemie.De. Retrieved July 3, 2020, from https://www.chemie.de/lexikon/Acrylnitril.html
3 Agency for Toxic Substances & Disease Registry. (2011, March 3). Acrylonitrile. Toxic Substances Portal. https://www.atsdr.cdc.gov/substances/toxsubstance.asp?toxid=78
4	 European	Chemicals	Agency.	(2018,	August).	Opinion	on	scientific	evaluation	of	occupational	exposure	limits	for	Acrylonitrile	(ECHA/RAC/	O-0000001412-86-188/F).	ECHA.	https://echa.

europa.eu/documents/10162/13641/acrylonitrile_opinion_en.pdf/102477c9-a961-2c96-5c4d-76fcd856ac19

107-13-1CAS no.

Acrylonitrile – chemical and 
physical properties¹

Appearance and colour: 

Odour threshold: 

Melting point: 

Boiling point: 

Flash point/flash point range: 

Flammability: 

Explosion thresholds: 
LEL (lower explosion limit) 

UEL (upper explosion limit): 

Pungent

3.7–35.8 ppm

-82 °C

77 °C

-5 °C

Highly flammable 

2.8 vol.%

28 vol.%

SELECTED INTERNATIONAL WORKPLACE EXPOSURE 
LIMITS FOR ACRYLONITRILE (8 HOURS TWA)

Country/Region Parts per million Mg/m³

Europe 0.45 1

Germany (acceptance level) 0.12 0.26

Germany (tolerance level) 1.2 2.6

USA (ACGIH) 2 4.3

China (PC-STEL CN) – 2 

China (PC-TWA CN) – 1 

Singapore 2 PEL (LT) 4.3 PEL (LT)

Is your country not included?   
Visit our hazardous substances database VOICE for more  
information: www.draeger.com/voice

Dräger X-am® 8000
Dräger Pac® 8000

Dräger Short-term Tubes

Dräger Polytron® 7000

Find more information about suitable measuring equipment in  
the chapter "Measuring carcinogens".
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BENZENE

BENZENE
C6H6

WHAT IS BENZENE?  
Benzene is a colourless liquid with a 
characteristic odour.1 When exposed to air 
it quickly evaporates. The chemical and 
pharmaceutical industries use it primarily as a 
solvent and a starting material or intermediate 
in the production of plastics, lubricants, 
rubbers, drugs and others.  
Furthermore, benzene is a natural component 
of crude oil and gasoline.2

BENZENE: FLAMMABLE, TOXIC AND 
CARCINOGENIC 
Benzene belongs to the BTEX family alongside 
toluene, ethylbenzene, and xylene. They 
are also called aromatics because of their 
sweet odour, which is often described as 
pleasant. Benzene evaporates easily and can 
be detected due to its distinctive smell at 
concentrations between 2.5 and 5 parts per 
million in air. 

Workers are exposed to benzene in (petro-)
chemical plants, oil refineries, coke works 
foundries and storage (distribution and use 
of petrol or benzene itself). Benzene is a 
hazardous carcinogen and is subject to very 
strict workplace thresholds. 

Most non-industrial applications of benzene 
have been limited, but it still belongs to the 
largest commodity of organic chemicals. 
Employees must receive the best level of 
protection against any type of exposure. 
Furthermore, benzene vapor and air together 
form a heavy and explosive compound.

The danger of benzene to the human body  
is described by the H-statements enshrined  
in GHS/CLP regulations, which are 
internationally valid. 

CAUTION BENZENE CAUSES CANCER! 
Benzene has serious effects on the human 
body. Prolonged exposure can cause organ 
damage and genetic defects. Benzene is  
also highly carcinogenic and is classified as a 
group 1 carcinogen. Typical forms of cancer 
caused by benzene exposure are leukemia   
and lymphoma.

Highly flammable liquid and vaporH225

H304 May be fatal if swallowed and
enters airways

H315 Causes skin irritation

H319 Causes serious eye irritation

H340 May cause genetic defects

H350 May cause cancer

H372 Causes damage to organs through
prolonged or repeated exposure

H412 Harmful to aquatic life with
long-lasting effects

GHS02 GHS07 GHS08
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Benzene

Dräger X-pid®
9000/9500

Dräger X-am® 8000

Dräger Short-
term Tubes

Dräger X-act® 7000

MEASUREMENT OF BENZENE 
Detecting aromatic hydrocarbons is not easy – particularly 
in low concentrations or as part of compounds. The choice 
of measurement method (selective or non-selective) 
depends on the measuring task (e.g. leak searches, 
workplace monitoring, pre-entry-measurement) and the 
measuring quality desired. The lower the workplace limits, 
the more challenging the measurement process. 

Several selective and non-selective methods or an 
intelligent combination of it are suitable. A multi gas 
detector with PID sensor measures the cumulative 
concentration of existing VOCs in a non-selective way. 
For frequent selective random samples the analysis mode 
of the Dräger X-pid® 9000 or if less frequent, several 
Dräger Short-term Tubes like Benzene 2/a can be used. 
Spot measurements of concentrations down to 0.15 ppm 
can be done with the Dräger X-act® 7000.

BENZENE

1 IFA. (n.d.-a). Benzene. Gestis Substance Database. Retrieved July 3, 2020, from http://gestis-en.itrust.de/nxt/gateway.dll/gestis_en/000000.xml?f=templates$fn=default.
htm$vid=gestiseng:sdbeng$3.0

2 The Facts on Benzene. (2020, March 30). Roadmap on Carcinogens. https://roadmaponcarcinogens.eu/benzene/
3 Drägerwerk AG & Co. KGaA. (n.d.). Benzene . Dräger VOICE Databank. Retrieved July 3, 2020, from https://www.draeger.com/en_seeur/Applications/VOICE/Substances/37

CAS no. 71-43-2

Benzene – chemical and physical properties1

Liquid, colourless

Aromatic

Approx. 5 ppm

6 °C

80 °C

-11 °C

Liquid and vapour
highly flammable

1.2 vol-%

8.6 vol-%

Appearance and colour: 

Odour: 

Odour threshold: 

Melting point: 

Boiling point: 

Flash point/flash point range: 

Flammability: 

Explosion thresholds:
LEL (lower explosion limit) 

UEL (upper explosion limit):

SELECTED INTERNATIONAL WORKPLACE EXPOSURE 
LIMITS FOR BENZENE (8 HOURS TWA)

Country/Region Parts per million Mg/m³

Europe 1 3.25

Germany (acceptance level) 0.06 0.2

Germany (tolerance level) 0.6 1.9

USA (ACGIH)
STEL: 2.5
TWA: 0.5

TWA: 1.6
TWA: 8

China (PC-STEL CN) – 10

China (PC-TWA CN) – 6

Singapore 1 PEL (LT) 3.18 PEL (LT)

Is your country not included?   
Visit our hazardous substances database VOICE for more  
information: www.draeger.com/voice

Find more information about suitable measuring 
equipment in the chapter "Measuring carcinogens".
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1,3-BUTADIENE

1,3-BUTADIENE
C4H6

WHAT IS 1,3-BUTADIENE? 
1,3-Butadiene is a colourless gas with a 
mild aromatic or gasoline-like odour. In the 
chemicals industry, 1,3-butadiene is primarily 
used to manufacture mineral oil products, 
synthetic rubber1 and other rubber goods, it is 
also used to produce rocket fuel Typical end 
products include vessel linings, tubing and  
car tyres.2

1,3-BUTADIENE: FLAMMABLE, TOXIC 
AND CARCINOGENIC 
Concentrated accumulations of 1,3-butadiene 
cannot be recognised by the naked eye due 
to a lack of colour. As it is heavier than air, 
1,3-butadiene accumulates at floor level.  
If inhaled in large doses it has a narcotic  
effect. Explosive compounds form in the 
presence of air.

Caution: 1,3-butadiene has a low boiling point! 
The main route of exposure is thus inhalation in 
gaseous form, as an aerosol, or vapour. Special 
respiratory protection filters are necessary.

The danger of 1,3-butadiene to the human 
body and production equipment is described 
by the H-statements enshrined in GHS/CLP 
regulations. They are internationally valid. 

CAUTION 1,3-BUTADIENE  
CAUSES CANCER! 
1,3-butadiene is primarily absorbed via the 
respiratory pathways. There are chronic effects 
from long-term exposure above the defined 
workplace thresholds, including the risk of 
leukaemia and other tumours, such as non-
Hodgkin lymphoma.5 

The EU classifies 1,3-butadiene as a human 
carcinogen of carcinogenicity category 1. The 
American EPA also rates the substance as a 

human carcinogen; in the ACGIH ranking it is 
Group A2: Suspected human carcinogen.3 

Skin contact or inhalation of the gas after 
a direct discharge from pressure vessels is 
known to cause symptoms of acute toxicity, 
such as localised frostbite and irritation. In 
very high concentrations, a narcotic effect is 
possible.6

GHS02 GHS04 GHS08

H220

H280

H340

H350

Extremely flammable gas

Contains gas under pressure

May cause genetic effects

May cause cancer (category 1)
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MEASUREMENT OF 1,3-BUTADIEN 
Working in an 1,3-butadiene exposed area requires an 
exact measurement, assessment and monitoring of the 
butadiene concentration of the workplace/warehouse 
at floor level, such as via a gas warning system with 
OV, Cat-Ex or IR sensors. For clearance measurement, 
repeated spot measurements and individual workplace 
monitoring several selective and non-selective methods 
are suitable. A multi gas detector with PID sensor 
measures the cumulative concentration of existing VOCs 
in a non-selective way. For selective random samples the 
analysis mode of the Dräger X-pid® 9000 or a Dräger 
Short-term Tube like Chloropren 5/a can be used. Spot 
measurements of concentrations down to 25 ppb can 
be done with the Dräger X-act® 7000. To identify the 
average concentration at a workplace a diffusion tube 
like Butadien 10/a-D is a good choice.

1,3-BUTADIENE

1 http://www.chemie.de/lexikon/Butadien.html; accessed: 31.08.2017
2 http://www.spektrum.de/lexikon/chemie/kautschuk/4818: accessed: 31.08.2017
3	 https://www.osha.gov/SLTC/butadiene/healtheffects.html;	accessed:	31.08.2017
4 Source: GESTIS substance database; www.gestis.de; accessed: 31.08.2017
5	 Source:	GESTIS	substance	database;	www.gestis.de;	accessed:	31.08.2017
6	 Source:	GESTIS	substance	database;	www.gestis.de;	accessed:	31.08.2017
7	 No	indicated	threshold	due	to	potential	carcinogenic	effect.	Source:	https://www.cdc.gov/niosh/idlh/106990.html;	accessed:	31.08.2017
8	 https://www.cdc.gov/niosh/idlh/106990.html;	accessed:	31.08.2017
9	 http://limitvalue.ifa.dguv.de;	accessed:	20.06.2016
10 Source (unless otherwise indicated): GESTIS substance database; www.gestis.de; accessed: 31.08.2017
11	 No	indicated	threshold	due	to	potential	carcinogenic	effect.	Source:	https://www.cdc.gov/niosh/idlh/106990.html;	accessed:	31.08.2017
12	 https://www.cdc.gov/niosh/idlh/106990.html;	accessed:	31.08.2017
13	 http://limitvalue.ifa.dguv.de;	accessed:	20.06.2016

CAS no. 106-99-0

1,3-Butadiene – chemical and 
physical properties⁴

Appearance and colour: 

Odour: 

Odour threshold: 

Melting point: 

Boiling point: 

Flash point/flash point range: 

Risk of explosion:
Explosion thresholds:
LEL (lower explosion limit) 
UEL (upper explosion limit):

Gaseous,
colourless
Aromatic

< 76 ppm

-108.92 °C

-4.5 °C

-85 °C
Upon contact with 
various substances
1.4 vol-%

16.3 vol-%

SELECTED INTERNATIONAL WORKPLACE EXPOSURE 
LIMITS FOR 1,3-BUTADIENE (8 HOURS TWA)

Country/Region Parts per million Mg/m³

Germany (acceptance level) – 5

Germany (tolerance level) 0,2 0,5

USA (ACGIH) 2 5

China (PC-STEL CN) 1 2,2

China (PC-TWA CN) 2 4,4

Singapore 2 4,4

Is your country not included?   
Visit our hazardous substances database VOICE for more  
information: www.draeger.com/voice

Dräger Polytron® 7000

Dräger X-pid®
9000/9500

Dräger Short-
term Tubes

Dräger X-am® 8000

Find more information about suitable measuring 
equipment in the chapter "Measuring carcinogens".
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EPICHLOROHYDRIN

EPICHLOROHYDRIN
C3H5CIO

WHAT IS EPICHLOROHYDRIN?  
Epichlorohydrin is a clear colourless liquid 
with an irritating, chloroform-like odour. It is 
used to manufacture epoxy resins, elastomers, 
and synthetic glycerin.1 It is also used in the 
manufacture of other chemicals, insecticides, 
coatings, adhesives, and as a solvent in the 
rubber industry.

EPICHLOROHYDRIN: FLAMMABLE, 
CORROSIVE, AND CARCINOGENIC 
Epichlorohydrin is a flammable liquid that is 
highly volatile. When heated above its flash 
point, its vapors may cause explosive reactions 
when combined with air.2 

Short-term inhalation exposure in the 
workplace can cause irritation to the eyes, 
respiratory tract, and skin of workers. Nausea, 
vomiting, coughing, labored breathing, 
inflammation of the lung, pulmonary edema, 
and renal lesions may be observed after 
high levels of exposure. Chronic (long-
term) occupational exposure of humans 
to epichlorohydrin in air is associated with 
high levels of respiratory tract illness and 
hematological effects.1

The EU and EPA have rated epichlorohydrin 
as a probable human carcinogen.1 The danger 
epichlorohydrin poses to the human body 
and production equipment is described by 
the H-statements as part of the GHS/CLP 
regulations. They are internationally valid

CAUTION EPICHLOROHYDRIN  
CAUSES CANCER! 
The acute toxicity of epichlorohydrin is 
demonstrated in severe irritant effects on the 
human body. As it has not yet been established 
whether single exposure to the substance can 
lead to an increased rate of cancer, or whether 

this is more likely to occur in the case of long-
term exposure, exposure should essentially 
be minimised. 10 According to EU regulation, 
epichlorohydrin is rated as carcinogen class 
1B, meaning it is suspected to cause cancer. 
Animal testing indicates a coherence between 
exposure to epichlorohydrin and tumors in the 
respiratory system as well as in the central 
nervous system (CNS).2

GHS02 GHS05

GHS08GHS06

H226

H301
H311
H331

H314

H317

H350

Flammable liquid and vapor

Toxic if swallowed, in contact 
with skin or if inhaled

Causes severe skin burns 
and eye damage

May cause an allergic skin reaction

May cause cancer
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MEASUREMENT OF EPICHLOROHYDRIN 
Employees in dangerous areas should be 
equipped with their own gas measuring device 
with an OV sensor. Securely installed gas 
measuring heads with electrochemical sensors 
are used to continuously monitor the areas 
to ensure compliance with the occupational 
exposure limit value.

If epichlorohydrin is one of a mixture of 
substances, an activated charcoal sampling 
tube can give information about the 
composition. Concentrations above 5 pm can 
be determined with an epichlorohydrin 5/c 
short-term tube. Caution! As a major route 
of entry is via the skin, when working in 
areas with epichlorohydrin, regardless of the 
concentration, the body should be protected by 

a splash suit or a gas-tight chemical protective 
suit. Protective eyewear and protective gloves 
are also recommended.

EPICHLOROHYDRIN

1	 National	Center	for	Biotechnology	Information.	PubChem	Database.	Epichlorohydrin,	CID=7835,	https://pubchem.ncbi.nlm.nih.gov/compound/Epichlorohydrin	(accessed	on	July	3,	2020)
2 IFA. (n.d.-a). Epichlorohydrin. Gestis Substance Database. Retrieved July 3, 2020, from http://gestis-en.itrust.de/nxt/gateway.dll/gestis_en/000000.xml?f=templates$fn=default.

htm$vid=gestiseng:sdbeng$3.0
3 Drägerwerk AG & Co. KGaA. (n.d.). Epichlorohydrin . Dräger VOICE Databank. Retrieved July 3, 2020, from https://www.draeger.com/en_seeur/Applications/VOICE/Substances/200

CAS no. 106-89-8

Epichlorohydrin – chemical and 
physical properties2

Appearance and colour: 

Odour: 

Odour threshold: 

Melting point: 

Boiling point: 

Flash point/flash point range: 

Flammability: 

Explosion thresholds:
LEL (lower explosion limit) 

UEL (upper explosion limit):

Liquid, colourless

Pungent, 
like chloroform

–

-48°C

116°C

28°C

385°C 

2.3 vol-%

34.4 vol-%

SELECTED INTERNATIONAL WORKPLACE EXPOSURE 
LIMITS FOR EPICHLOROHYDRIN (8 HOURS TWA)

Country/Region Parts per million Mg/m³

Europe – 1.9

Germany (acceptance level) 0.6 2.3

Germany (tolerance level) 2 8

USA (ACGIH) 0.5 1.9

China (PC-STEL CN) – 2

China (PC-WA CN) – 1

Singapore 2 PEL (LT) 7.6 PEL (LT)

Is your country not included?   
Visit our hazardous substances database VOICE for more  
information: www.draeger.com/voice

Dräger Short-
term Tubes

Dräger X-am® 8000

Dräger Pac® 8000

Dräger Polytron® 7000

Find more information about suitable measuring 
equipment in the chapter "Measuring carcinogens".
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ETHYLENE OXIDE

ETHYLENE OXIDE
C2H4O

WHAT IS ETHYLENE OXIDE?  
Ethylene oxide is a gaseous, colourless 
substance that smells like ether at toxic 
levels.1,2 It is used in the manufacture of 
antifreeze, textiles, solvents, adhesives and 
pharmaceuticals. 

A primary use of ethylene oxide is as a 
chemical intermediate in the manufacture of 
ethylene glycol.2 More than 40,000 workers 
in the European Union have potentially been 
exposed to ethylene oxide.2 

ETHYLENE OXIDE: FLAMMABLE, TOXIC, 
AND HAZARDOUS TO HEALTH 
Danger of explosion: Ethylene oxide is 
extremely flammable, chemically unstable and 
may react explosively in the presence of an 
ignition source, even without oxygen.1

Acute effects and early symptoms of exposure 
to ethylene oxide include: eye pain, sore 
throat, difficulty breathing, blurred vision, 
dizziness, nausea, headache, convulsions, 
blisters, vomiting, coughing, increased risk of 
miscarriage in females, testicular degeneration 
and reduced sperm concentration in males. 
Prolonged exposure may cause leukaemia, 
lymphoid or breast cancer.2

Caution: Ethylene oxide has a low boiling 
point! The main route of exposure is thus 
inhalation in gaseous form, as an aerosol, or 
vapour. Special respiratory protection filters 
are necessary.

The dangers of ethylene oxide to the human 
body and production equipment is described 
by the H-statements enshrined in GHS/CLP 
regulations. They are internationally valid.

CAUTION ETHYLENE OXIDE  
CAUSES CANCER! 
Ethylene oxide is a carcinogen (classified as 
group 1 by IARC) which may cause leukaemia, 
lymphoid and breast cancers. Latency period 
between exposure and ethylene oxide-related 
cancer varies between 9 and 20 years.2

H220

H230

H280

H331

H315

H319

H335

H340

H350

H372

Extremely flammable gas

May react explosively even in
the absence of air

Contains gas under pressure;
may explode if heated

Toxic if inhaled

Causes skin irritation

Causes serious eye irritation

May cause respiratory irritation

May cause genetic defects

May cause cancer

Causes damage to organs through
prolonged or repeated exposure

GHS04GHS02

GHS08GHS06

9 | 16



17 | 33

Dräger X-pid®
9000/9500

Dräger X-am® 8000

Dräger X-act® 7000

Dräger Polytron® 7000

MEASURING ETHYLENE OXIDE 
Monitoring of the Ethylene Oxide concentration 
of the workplace/warehouse should be done 
at floor level via a gas warning system with an 
OV sensor. A multi-gas detection device with 
OV sensor is suitable for continuous personal 
workplace monitoring. Spot measurements of 
concentrations down to 25 ppb can be done 
with the Dräger X-act® 7000. For frequent 
random samples the use of the analysis mode 
of the Dräger X-pid® 9000 is a good choice. 
For less frequent measurements short-term 
tubes such as Ethylene Oxide 1/a are able to 
measure concentrations of as low as 0.2 ppm. 
For workplace samples, the use of an active 
charcoal sampling tube is especially useful 
where there are mixtures of substances.

ETHYLENE OXIDE

1 IFA. (n.d.-a). Ethylene oxide. Gestis Substance Database. Retrieved July 8, 2020, from http://gestis-en.itrust.de/nxt/gateway.dll/gestis_en/000000.xml?f=templates$fn=default.
htm$vid=gestiseng:sdbeng$3.0

2 The Facts on Ethylene Oxide. (n.d.). Roadmap on Carcinogens. Retrieved July 8, 2020, from https://roadmaponcarcinogens.eu/ethyleneoxide3 

75-21-8

Ethylene oxide – chemical and 
physical properties1

CAS no.

Appearance and colour: 

Odour: 

Odour threshold: 

Melting point: 

Boiling point: 

Flash point/flash point range: 

Risk of explosion:

Explosion thresholds:
LEL (lower explosion limit) 

UEL (upper explosion limit):

Gaseous,
colourless

Sweet, ethereal

>500 ppm

-112.55 °C

10.5 °C

-57 °C
Chemically unstable,
highly reactive; 
risk of explosion

2.6 vol-%

100 vol-%

SELECTED INTERNATIONAL WORKPLACE EXPOSURE 
LIMITS FOR ETHYLENE OXIDE (8 HOURS TWA)

Country/Region Parts per million Mg/m³

Europe 1 1.8

Germany (acceptance level) 0.1 0.2

Germany (tolerance level) 1 2

USA (ACGIH) 1 1.8

China – 2

Singapore 1 PEL (LT) 1.8 PEL (LT)

Is your country not included?   
Visit our hazardous substances database VOICE for more  
information: www.draeger.com/voice

Find more information about suitable measuring 
equipment in the chapter "Measuring carcinogens".
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FORMALDEHYDE

FORMALDEHYDE
CH2O

WHAT IS FORMALDEHYDE? 
Formaldehyde is gaseous, colourless and has 
a pungent odour.1 It is often found in water-
based solutions. Formaldehyde is used in the 
manufacture of a wide variety of products 
like chemicals, glues, fibreboard adhesives 
and sealants, coating products, polymers 
and laboratory chemicals.2,3 It is also used 
as a preservative in medical laboratories and 
mortuaries.2

FORMALDEHYDE: EXTREMELY 
FLAMMABLE, EXPLOSIVE AND 
CARCINOGENIC 
According to the harmonised classification and 
labelling approved by the European Union, 
formaldehyde is toxic in contact with skin, 
causes severe skin burns and eye damage, 
is toxic if inhaled, may cause cancer, and is 
suspected of causing genetic defects.3

Acute exposure to formaldehyde is highly 
irritating to the eyes, nose, and throat. 
Subsequent exposure may cause severe 
allergic reactions of the skin, eyes and 
respiratory tract and can cause asthma-like 
respiratory problems and skin irritation.2

The danger of formaldehyde to the human 
body and production equipment is described 
by the H-statements enshrined in GHS/CLP 
regulations. They are internationally valid.

CAUTION FORMALDEHYDE  
CAUSES CANCER! 
Prolonged, repeated exposure to formaldehyde 
concentrations above the applicable 
occupational exposure limits can lead to 
cancer. In the industrial sector, these are 
primarily tumors in the nasopharynx and 
leukemia. Irritation of the sensory organs 
caused by formaldehyde can promote the 

development of precancerous stages.4 The 
IARC classifies formaldehyde as a group 1 
carcinogen, meaning it is carcinogenic to 
humans (nose-cancer).2

H301
H311
H331

H314

H317

H335

H341

H350

H370

Toxic if swallowed, in contact 
with skin or if inhaled

Causes severe skin burns
and eye damage

May cause an allergic skin reaction

May cause respiratory irritation

Suspected of causing genetic defects

May cause cancer

Causes damage to organs

GHS08GHS05 GHS06
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Dräger X-act® 7000

Dräger Short-
term TubesDräger X-am® 8000

Dräger Pac® 8000

MEASUREMENT OF 
FORMALDEHYDE 
If there is a risk that the workplace 
limit values might be exceeded, 
possible exposure must be 
monitored and documented. 
Employees in dangerous areas 
should be equipped with their 
own gas measuring device with an 
OV sensor. Spot measurements 
of concentrations down to 5 ppb 
can be done with the Dräger 
X-act® 7000. 

FORMALDEHYDE

1 IFA. (n.d.-b). GESTIS Substance database - Formaldehyde. Gestis Substance Database. Retrieved July 3, 2020, from http://gestis-en.itrust.de/nxt/gateway.dll/gestis_en/000000.
xml?f=templates$fn=default.htm$vid=gestiseng:sdbeng$3.0

2 The Facts on Formaldehyde. (n.d.). Roadmap on Carcinogens. Retrieved July 10, 2020, from https://roadmaponcarcinogens.eu/formaldehyde 
3 ECHA. (n.d.). Formaldehyde - Substance Information - ECHA. European Chemicals Agency - Substance Database. Retrieved July 10, 2020, from https://echa.europa.eu/de/substance-

information/-/substanceinfo/100.000.002
4	 European	Commision.	(2018,	April	5).	Kommission	setzt	sich	weiter	für	den	Schutz	der	Arbeitnehmer	vor	krebserregenden	Chemikalien	ein:	Häufig	gestellte	Fragen	(FAQ)	zur	dritten	

Überarbeitung	der	Richtlinie	über	Karzinogene	und	Mutagene.	Kommission	Setzt	Sich	Weiter	Für	Den	Schutz	Der	Arbeitnehmer	Vor	Krebserregenden	Chemikalien	Ein.	https://ec.europa.eu/
commission/presscorner/detail/de/MEMO_18_2661

CAS no.

Formaldehyde – chemical and 
physical properties1

Appearance and colour: 

Odour threshold: 

Melting point: 

Boiling point: 

Flash point/flash point range: 

Flammability: 

Explosion thresholds:
LEL (lower explosion limit) 

UEL (upper explosion limit):

50-00-0

Pungent

0,05–1 ppm

-117 °C

-19 °C

50 °C–85 °C

Highly flammable 

7 vol-%

73 vol-%

SELECTED INTERNATIONAL WORKPLACE EXPOSURE 
LIMITS FOR FORMALDEHYDE (8 HOURS TWA)

Country/Region Parts per million Mg/m³

USA (ACGIH)
STEL: 0.3
TWA: 0.1

STEL: 0.37
TWA: 0.12

Europe 0.3 0.37 

Germany 0.3 (AGW) 0.37 (AGW)

USA (ACGIH)
STEL: 0.3
TWA: 0.1

STEL: 0.37
TWA: 0.12

Singapore 0.3 PEL (ST) 0.37 PEL (ST)

China – 0.5

Is your country not included?   
Visit our hazardous substances database VOICE for more  
information: www.draeger.com/voice

Find more information about suitable measuring equipment in  
the chapter "Measuring carcinogens".
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MERCURY

MERCURY
Hg

WHAT IS MERCURY? 
Mercury, also known as quicksilver, is a silver 
shining, odourless liquid.1 It is a naturally 
occurring element, found in water, air, and soil.2 
Mercury is contained in many products such 
as batteries, thermometers, electric switches, 
dental amalgam, pharmaceuticals and lamps. 
Mercury is often found as an undesirable by-
product in the oil and gas industry, for example 
in drilling mud.3 The WHO considers mercury 
as one of the top ten chemicals or groups of 
chemicals of major public health concern.2

MERCURY: TOXIC, FATAL IF INHALED, 
POSSIBLY CARCINOGENIC  
All humans are exposed to some level of 
mercury, most are exposed to low levels, often 
through continuous or intermittent long-term 
contact. Some people are exposed to high 
levels of mercury, including acute exposure, for 
example due to an industrial accident.2

After inhalation, ingestion or dermal exposure 
of different mercury compounds neurological 
and behavioral disorders may be observed. 
Symptoms include insomnia, tremors, memory 
loss, headaches, and cognitive and motor 
dysfunction. Mild central nervous system 
toxicity can be seen in workers exposed to 
elemental mercury in the air (20 μg/m3 or 
more) for several years.2 

Due to its toxicity, mercury must be handled 
with extreme care at the workplace.  
The substance must not be present in 
quantities higher than required for work to 
continue and any contact when handling the 
substance must be avoided.1 The danger of 
mercury to the human body and production 
equipment is described by the H-statements 
outlined in GHS/CLP regulations. They are 
internationally valid. 

CAUTION MERCURY POSSIBLY  
CAUSES CANCER! 
There is inadequate human cancer data 
available for all forms of mercury. Mercuric 
chloride has caused increases in several types 
of tumors in rats and mice, and methylmercury 
has caused kidney tumors in male mice. The 
EPA has determined that mercuric chloride 
and methylmercury are possible human 
carcinogens.4

GHS08 GHS09GHS06

Fatal if inhaledH330

H360D May damage the unborn child

H372
Causes damage to organs through
prolonged or repeated exposure

H410
Very toxic to aquatic life with
long-lasting effects
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Dräger
X-act® 7000

Dräger Short-
term Tubes

MEASUREMENT OF MERCURY 
Measuring mercury or mercury vapour is 
a challenge for the industry. Due to its 
very specific properties, special measuring 
instruments are usually required for clearance 
measurement or regular spot measurements. 
Now this is fast and easy possible with a new 
analysis system. The Dräger X-act® 7000 
analysis device with MicroTubes measure 
mercury in the range of 0.005–0.25 mg/m3. 
It is able to replace a conventional laboratory 
analysis and delivers exact results on site. 
The Dräger tube for mercury vapor with a 
measuring range of 0.05–2 mg/m3 can also  
be used. 

MERCURY

1 IFA. (n.d.-a). GESTIS Substance database - Mercury. Gestis Substance Database. Retrieved July 14, 2020, from http://gestis-en.itrust.de/nxt/gateway.dll/gestis_en/000000.
xml?f=templates$fn=default.htm$vid=gestiseng:sdbeng$3.0  

2	 https://www.who.int/news-roomWorld	Health	Organization:	WHO.	(2017,	March	31).	Mercury	and	health.	WHO	-	Mercury	and	Health.	https://www.who.int/news-room/fact-sheets/detail/mercury-
and-health/fact-sheets/detail/mercury-and-health

3	 Ines	Rutschmann,	I.	R.	(2016,	June	2).	Giftiger	Bohrschlamm	-	Reinigen	statt	in	der	Erde	verbuddeln.	Deutschlandfunk.	https://www.deutschlandfunk.de/giftiger-bohrschlamm-reinigen-statt-in-
der-erde-verbuddeln.676.de.html?dram:article_id=355974

4	 CDC.	(n.d.).	ATSDR	-	ToxFAQsTM:	Mercury.	Toxic	Substances	Portal	-	Mercury.	https://www.atsdr.cdc.gov/toxfaqs/tf.asp?id=113&tid=24

SELECTED INTERNATIONAL WORKPLACE EXPOSURE LIMITS 
FOR MERCURY (8 HOURS TWA)

Country/Region
Parts per 

million
Mg/m³

Europe – 0.02

Germany – 0.02

USA (ACGIH) –
TWA 0.1 (aryl)

TWA 0.025 (inorg.)

China –
0.04 (PC-STEL CN) 
0.02 (PC-TWA CN

Singapore –

PEL (ST) 0.03 (Alkyl compounds)
PEL (LT) 0.01 (Alkyl compounds)
PEL (LT) 0.1 (Aryl compounds)

PEL (LT) 0.025 (Inorganic forms + metal)

Is your country not included?   
Visit our hazardous substances database VOICE for more  
information: www.draeger.com/voice

CAS no. 7439-97-6

Mercury – chemical and
physical properties1

Silver shining

-38.87 °C

356.72 °C

Appearance and colour:

Melting point: 

Boiling point: 

Find more information 
about suitable measuring 
equipment in the chapter 
"Measuring carcinogens".
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VINYL CHLORIDE MONOMER

VINYL CHLORIDE MONOMER
C2H3CI

WHAT IS VINYL CHLORIDE MONOMER?  
Vinyl chloride monomer (VCM) is a gaseous, 
colourless substance with a sweetish odour.1 
It is mainly produced to make polyvinyl 
chloride (PVC) products like pipes, wires, 
and packaging materials.2 Vinyl chloride does 
not occur naturally and must be industrially 
manufactured for its commercial uses.3

VINYL CHLORIDE: EXTREMELY 
FLAMMABLE AND CARCINOGENIC 
Vinyl chloride is an extremely flammable gas, 
that forms explosive mixtures with air. It is 
heavier than air and chemically unstable at 
increased temperatures.1 Exposure to vinyl 
chloride poses the risk of acute or chronic 
health hazards. Devices for detecting and 
reporting the presence of hazardous gases 
should be present.3

Acute exposure to vinyl chloride can lead to 
symptoms that include weakness, dizziness, 
weight loss, numbness and tingling of the 
extremities, and in severe cases to coma 
and death. It can also irritate the eyes, skin, 
mucous membranes and respiratory tract. 
The body is able to metabolize vinyl chloride 
and excrete it in urine at low exposure levels. 
Chronic exposure can cause permanent liver 
injury and liver cancer, neurologic or behavioral 
symptoms and changes to the skin and bones 
of the hand.3

Caution: Vinyl chloride monomer has a low 
boiling point! The main route of exposure 
is thus inhalation in gaseous form, as an 
aerosol, or vapour. Special respiratory 
protection filters are necessary. The danger 
of VCM to the human body and production 
equipment is described by the H-statements 
outlined in GHS/CLP regulations. They are 
internationally valid. 

CAUTION VCM CAUSES CANCER! 
Vinyl chloride is classified as a group 1 
carcinogen by the IARC, meaning it is seen 
as a definite cause of cancer in humans.3 
Occupational vinyl chloride exposure has been 
associated with both malignant and benign liver 
disease. VCM can also cause a rare form of 
liver cancer (angiosarcoma).2

GHS02 GHS08GHS04

Extremely flammable gasH220

H280 Contains gas under pressure; 
may explode if heated

H350 May cause cancer
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Dräger Short-
term Tubes

Dräger X-am® 8000

Dräger Polytron® 7000

Dräger X-pid®
9000/9500

Find more information about suitable measuring 
equipment in the chapter "Measuring carcinogens".

MEASUREMENT OF VCM 
Working in a VCM exposed area 
requires an exact measurement, 
assessment and monitoring of the 
vinyl chloride concentration. For 
clearance measurement, repeated 
spot measurements and individual 
workplace monitoring several 
selective and non-selective methods 
are suitable. A multi-gas detector 
with PID sensor measures the 
cumulative concentration of existing 
VOCs in a non-selective way. For 
selective random samples, the 
analysis mode of the Dräger X-pid® 
9000 or a Dräger Short-term Tube 
like Vinyl Chloride 0.5b can be used.

VINYL CHLORIDE MONOMER

1 IFA. (n.d.-b). Vinyl chloride. Gestis Substance Database. Retrieved July 13, 2020, from http://gestis-en.itrust.de/nxt/gateway.dll/gestis_en/000000.xml?f=templates$fn=default.
htm$vid=gestiseng:sdbeng$3.0

2 ScienceDirect. (n.d.). Vinyl Chloride - an overview | ScienceDirect Topics. Vinyl Chloride. Retrieved July 13, 2020, from https://www.sciencedirect.com/topics/pharmacology-toxicology-and-
pharmaceutical-science/vinyl-chloride

3 The Facts on Vinyl Chloride. (2020, March 30). Roadmap on Carcinogens. https://roadmaponcarcinogens.eu/vinylchloride/

CAS no. 75-01-4

Vinyl chloride momoner – chemical 
and physical properties1

Appearance and colour: 

Odour: 

Odour threshold: 

Melting point: 

Boiling point: 

Flash point/flash point range: 

Flammability: 

Explosion thresholds:
LEL (lower explosion limit) 

UEL (upper explosion limit):

Gaseous, colourless

Slightly sweet

3,000 ppm

-153.7 °C

-13.4 °C

-78 °C

Ignition
temperature: 415 °C
Explosion group: IIA

3.8 vol-%

31 vol-%

SELECTED INTERNATIONAL WORKPLACE EXPOSURE LI-
MITS FOR VINYL CHLORIDE MONOMER (8 HOURS TWA)

Country/Region Parts per million Mg/m³

Europe 1 2.6

Germany 1 2.6

USA (ACGIH) 1 2.6

China – 10

Singapore 5 PEL (LT) 13 PEL (LT)

Is your country not included?   
Visit our hazardous substances database VOICE for more  
information: www.draeger.com/voice

16 | 16PD
F-

10
64

0 
| 

Su
bj

ec
t t

o 
m

od
ifi

ca
tio

n 
| 

©
 2

02
0 

D
rä

ge
rw

er
k 

AG
 &

 C
o.

 K
G

aA

http://www.draeger.com/voice

