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The journey, TODAY Linde Gas Schweiz AG
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Linde Gas Schweiz AG (since01.01.2024)
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Dagmersellen

Muttenz

Vufflens-la-Ville Riazzino

Linde Gas Schweiz AG

Productionand administration locations
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Linde plc
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Application/ hazards/ characteristics

Application/ hazards/ characteristics
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Air gases

ƊNitrogen 

ƊOxygen

ƊArgon 

ƊNovbelgases:

Krypton

Neon 

Xenon 

Processgases

ƊAcetylene

ƊHelium

ƊPropane

ƊCarbon dioxide

ƊCarbon 

monoxide

ƊHydrogen 

Specialty gases

ƊElectronic gases

(Arsine, 

Phosphine, 

Silane, gas 

mixtures)

ƊProcess gases and 

gas mixtures

Medical gases

ƊMedical oxygen

ƊNitric oxide

ƊNitrousoxide

Gases - a wide variety of products
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Danger

from gas?
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Promotesfire

Explosive 

atmosphere

Pressurevessel

Toxic

substances

Gas cylinders

Bewareof

cold

Suffocation

hazard

Switch on your head, 

think!
Flammable

substances

?

What dangers are you aware of? Warnings

?
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Definition of gas

What is gas?

Gas is not an actual product,

but the term is derived from

one of the three classical 

aggregate  states!!

solid,

liquid,

gaseous
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Definition of gas

Aggregate states of gases

Substance

gaseousliquidsolid

e.g. dry ice (CO2) e.g. cryogenic liquefied

nitrogen (N2)

e.g. acetylene (C2 H2)
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Characteristicsof the gases

Physiological

characteristics

Physical

characteristics
Chemical

characteristics

Perception and effect on 

the organism and living 

beings

Interaction and behavior 

with various other 

substances Ĕno change in 

substance

Reaction with various other 

substances Ĕ Substance 

change
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Characteristics of the gases (physiological)

Physiological characteristics
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Characteristics of the gases (physiological)

Gases are not visible!

Youcan't feel gases!

Gases are mostly odorless and tasteless!
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Characteristics of the gases (physiological)

Physiological effect of the most important gases

Gases can have a direct effect on the human organism (e.g. oxygen = life-sustaining,

chlorine = toxic) or an indirect effect, such as non-toxic nitrogen (we constantly breathe in 78% 

nitrogen). In higher concentrations, nitrogen is nevertheless dangerous because it displaces the 

vital oxygen.

2

asphyxiating

essential for life

narcotizing

poisonous

Oxygen O2

Nitrous oxide

N2O

ChlorineCl2

Ammonia NH3

*Carbon dioxide

CO2

Argon Ar

Nitrogen N2

Helium He

* Direct effect on CO2 exchange

   in the lungs
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Characteristics of the gases (physiological)

Effect in case of oxygen deficiency due to inert gases (without CO2)

21 % ĔNormal oxygen content of the air 

< 16 % ĔReduction in physical and mental performance

ca. 10 % ĔPhysicalcomplaints>>> Unconsciousness

< 6-8 % ĔDeath after just a few minutes due to suffocation
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Characteristics of the inert gases

ŭExtinguish a candle in a glass with dry iceŮ

Experiments
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Characteristics of the gases (physiological)

ToxicĔ (LatinŭtoxicomŮ Ĕpoison)

GHS symbols

Warnings

ADR hazardlabel

Zincyellow

e.g. carbon monoxide CO

Chlor Cl

Ammonia NH3



LIP
ROTECT®

21

Characteristics of the gases (physiological)

Effect of toxic gases

Toxic gases can affect a person's body in various ways (damage to blood 

cells, inflammation of the respiratory organs or skin, disruption of metabolic 

processes, etc.). 

Examplesof toxic gases::

Carbon monoxide(CO)

ĔCarbon monoxide is a respiratory poison, it is odorless, colorless and non-irritating when 

inhaled.  It has carcinogenic, mutagenic and reprotoxic effects!

Chlorine(Cl2)

ĔChlorine gas has a yellow-green color and causes severe burns. It is very reactive and 

therefore reacts with almost all chemical elements.

Ammonia(NH3)

Ĕ Gaseous ammonia has a strong corrosive effect on the mucous membranes, but it is noticed 

relatively early due to the ŭpungentŮ odor.
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Characteristics of the gases (physiological)

Effect of toxic gases

Toxicity describes the harmful effects caused by contact with a hazardous 

substance. The safety data sheet (TOXICOLOGICAL INFORMATION) is a central 

document containing a great deal of important information:

Maximum workplace concentration (MAK)

Example ammonia Ĕ20 ppm or 14mg/m3 (GSW 0.037 ppm)

Short-term limit value (KZW)

Example ammonia Ĕ40 ppm or 28mg/m3

Lethal concentration (LC)

Exampleammonia LC50 (50% of all test animalsdie)

ĔSpecies: Rat / Exposureduration: 1 h / Units: 9500 ppm

ĔSpecies: Rat / Exposureduration: 4 h / Units: 2000 ppm 
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Physicalcharacteristics
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Sulphurhexafluoride SF6

Carbon dioxide CO2

Hydrogen H2

Oxygen O2

Nitrogen N2 

Acetylene C2H2

Krypton  Kr

Helium  He

PropaneC3H8

Argon  Ar

Characteristicsof gases(physical)

Krypton

2,89

Hydrogen H2

0,068

Propane

1,55

Argon

1,38
Carbon

dioxide CO2

1,53

Oxygen O2

1,11

Helium

0,14

Acetylene

0,91

Luft1,0 1,0

lighter than air

SF6
5,1

heavier than air

Nitrogen N2

0,97
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Characteristicsof gases(physical)

ŭComparison of the weight of the gases in the balloon He - CO2Ů

Experiments
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Characteristicsof gases(physical)

Examples of gases of different weights

Flammable gases can accumulate in various

places and form an explosive atmosphere!

H2

C3H8

Hydrogen

Propane
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Characteristicsof gases(physical)

Example for gases of different weights

Inert gases can accumulate in various places and displace

the oxygen that is vital for breathing!

Carbon dioxide (produced by 

fermentation) can form a ŭCO2 

lakeŮ in wine cellars with low air 

circulation.
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Characteristics of the gases (chemical)

Chemical properties
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Characteristics of the gases (chemical)

Chemical effect of the most important gases

flammable

oxidizing

inertizing

Hydrogen H2  H2

**Carbon dioxide CO2

Oxygen O2

Argon Ar

Nitrogen N2

Helium He

Krypton Kr

Acetylene C2H2

PropaneC3H8

Nitrous oxide

N2O

Methane CH4

**Carbon dioxide CO2 has an inerting 

effect when dry but is acidic in the 

presence of water.
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Characteristics of the gases (chemical)

Firepromotion through oxygen

Main components of air Ĕ Oxygen 21% , nitrogen 78% , argon 0.8%

Effects on combustion with lower oxygen content:

with approx. 15% oxygen, only smoldering is possible

at approx. 10 -12% oxygen the fire goes out due to lack of oxygen

Effects on combustion with increased oxygen content:

with approx. 25% oxygen 2-fold combustion rate

at approx. 35% oxygen 8-fold combustion rate

In the presence of 100% oxygen, flammable substances can burn very quickly and violently. 

Even substances that are difficult to ignite (e.g. metals) can burn fiercely.
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Gefahren von Sauerstoff

ŭTextile burn-off with oxygen enrichmentŮ

Experiment
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Dangersof oxygen
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Characteristics of the gases (chemical)

Fire (fire triangle)

O2

Fuel

e.g. propane, 

wood, paperetc.

Oxygen

 e.g. from air

Ignition energy,

e.g. sparks, hot

surface, etc.

Fire

For a fire to start, all three 

components of the fire triangle must 

be present. Fuel and oxygen are 

enough to keep a fire going!
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Characteristics of the gases (chemical)

Explosion (explosion square)

O2

Oxygen

 e.g. from air

Ignition energy

e.g. sparks, hot

surface, etc.

Explosion

An explosion is a very rapid 

chemical reaction of a flammable 

substance in which very large 

amounts of energy are released!

O2
O2

O2

O2

O2O2

optimal 

condition

Fuel

e.g. propane etc.
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Characteristics of the gases (chemical)

Explosion limits of gases in air (vol. %)

For a mixture of air and flammable gas (or vapors) to explode, 

the mixture must be right. Certain gases are more readily 

ignitable than others. 

Wasserstoff Acetylen Propan Methan

100 Vol.-%

0 Vol.-%

UEL

LEL

UEL = upper explosion limit

LEL = lower explosion limit

75,6

4,0

99,9

2,4

9,5
16,5

2,1
4,4
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Characteristics of the gases (chemical)

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

Wasserstoff Acetylen Propan Methan

0.02

Minimum ignition energy (MIE) in air

The more ignitable a gas mixture is, the greater the risk of unintentional ignition.

0.26

0.28

0.02
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Characteristics of the gases (chemical)

Outflowing

propane gas
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Characteristics of the gases (chemical)

The effect of an explosion 

Escaped acetylene with oxygen (air) and ignition source
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Characteristics of the gases (chemical)

The effect of an explosion 

17.09.2017 St. Margrethen SG
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Characteristics of the gases (chemical)

The effect of an explosion 

16.12.2019 West Yorkshire, England
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Dangersof hydrogen

ŭIgnite propane in soapy waterŮ 

ŭIgnite hydrogen in soapy waterŮ

Experiments
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Characteristics of the gases (chemical)

The effect of an explosion 18.10.2019 Enéas Marques im Süden Brasiliens
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Pressurizedgas container

Pressurizedgas container
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Pressurizedgas container

Properties of pressurized gas containers

Capacity from 2 - 50 (150) liters

Operating overpressure up to 300 bar (currently usually 200 bar)

Purity up to 7.0 (99.99999 %)

Cylinder bundle of 12/16 cylinders with central gas extraction

Labeling of pressurized gas containers

The color coding (shoulder) only serves as additional information

The only binding labeling of the contents is 

the product labeling (label)
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Pressurized gas containers (physical forces)

Bottle pressure

Examples for the pressure of 200 bar in a 

normal gas cylinder.

An example that shows the enormous 

power of pressure. If the pressure of 

200 bar were applied to a piston with 

the diameter of a 50-liter bottle, this 

piston would be able to bear the 

weight of two fully loaded trucks (75 

tons).

A pressure of 200 bar corresponds to 

the effect of a weight of around 2,000 

tons pressing evenly on an area of 

1m2.
1m2

2Ū000 t

75 t

200 bar
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Pressurized gas containers (physical forces)

Bottle valve tests

(Quelle:  SFV)
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ŭNot just theory but bitter realityŮ 

Oxygen cylinder

25.07.2008 QuantasFlug QF30 9ū850 m über Manila

https://www.youtube.com/watch?v=wEd8-BkmZDM

https://www.youtube.com/watch?v=wEd8-BkmZDM
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Pressurized gas containers (empty weights of steel 

cylinders)

(kg) 100

90

80

70

60

50

40

30

20

10

0

50 Liter = 70 kg

20 l
10 l

5 l

50 l

20 Liter = 35 kg

10 Liter = 14 kg
5 Liter = 10 kg




