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Composition of sustainable gases 

CO2 

H2S 

Trimethyl silanol 

Benzene 

Chlorofluoromethane 

 
m-

Dichlorobenzene 

 

NH3  

H2 

O2 

H2O 

mercaptane 

CH4 

PH3 

CO 

SO2 

SOx 

HCN 

Limonene 

Cymene 

Tetrahydrothiophe

ne 

Propene 

Methylcyclohecane 

pentane 

Heptane 

Ethaan 

Etheen 

dimethylsulfide 
Ethanol  

COS 
Butaan 

Buteen 

Hexamethyldisiloxane 

Hexamethylcyclotrisiloxane 

Octamethyltrisiloxane 

Decamethyltetrasiloxane 

Octamethylcyclotetrasiloxane Decamethylcyclopentasiloxane 

Methylene chloride 

p-Dichlorobenzene 

o-Dichlorobenzene 

Tetrachloroethylene 

Trichloroethene 

Tetrachloroethane 

Chloroform 

Dichloromethane (DCM) 

Dichloroethylene 

Dichlorofluoromethane 

Ethyl chloride 

Dichlorotoluene 

Dichlorodifluoromethane 

Xylene 

Toluene  

CO2 

H2S 

Trimethyl silanol 

Benzene 

Chlorofluoromethane 

 
m-

Dichlorobenzene 

 

NH3  

H2 

O2 

H2O 

mercaptane 

CH4 

PH3 

CO 

SO2 

SOx 

HCN 

Limonene 

Cymene 

Tetrahydrothiophene 

Propene 

Methylcyclohecane 

pentane 

Heptane 

Ethaan 

Etheen 

dimethylsulfide 
Ethanol  

COS 
Butaan 

Buteen 

Hexamethyldisiloxane 

Hexamethylcyclotrisiloxane 

Octamethyltrisiloxane 

Decamethyltetrasiloxane 

Octamethylcyclotetrasiloxane Decamethylcyclopentasiloxane 

Methylene chloride 

p-Dichlorobenzene 

o-Dichlorobenzene 

Tetrachloroethylene 

Trichloroethene 

Tetrachloroethane 

Chloroform 

Dichloromethane (DCM)  

Dichloroethylene 

Dichlorofluoromethane 

Ethyl chloride 

Dichlorotoluene 

Dichlorodifluoromethane 

Xylene 

Toluene  

4 



G-Gas, narrow and wide band gas 

Chemical compound/mix 
G-gas 

Average 

Narrow band 

gas  

limiting 

values 

Wide band gas 

Max. found 

concentration 

Unit 

Inorganically bound sulphur (H2S) 0.4 5 4 300 (160) ppm 

Chlorine containing compounds < 0.1 50 735 mg/m3 

Fluorine containing compounds < 0.1 25 256 mg/m3 

Ammonia (NH3) < 0.1 4 100 ppm 

Hydrogen chloride (HCl) < 1.0 1 Traces ppm 

Carbon dioxide (CO2) in dry gas 0.9 10.3 59 vol% 

BTX 500 10 000 900 ppm 

Oxygen (O2) in dry gas < 0.01 0.5 3 vol% 

Hydrogen (H2) < 0.01 12 62 vol% 

Methane (CH4) 81.29 No limit 99.8 mol% 

Nitrogen (N2) 14.32 No limit 50.9 mol% 

C2+ 3.0 - 35 mol% 

Organo-silicons < 0.1 5 20 mg/m3 
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Materials in gas distribution grid 
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Impact on materials 
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Impact on materials – Narrow band gas 
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Impact on materials – Narrow band gas  
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Remark:  

Influence at Narrow band gas concentrations! 

13 



Impact on materials – Wide band gas 
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Experimental set-up 

 

Polymeric materials 

To determine if there is any effect at all at a 

certain chemical component concentration 

Focus on Environmental Stress Cracking (ESC) 

 

Metallic materials 

To determine at which chemical concentration 

levels problems arise 

Focus on Corrosion 
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# Gaseous environments Polymeric materials 

1 100 vol% N2 PE, PVC, Rubber, POM 

2 5 ppm H2S Rubber 

3 160 ppm H2S PE, PVC, Rubber, POM 

4 80 ppm H2S Rubber 

5 75 mg/m3 DCM PE, PVC, Rubber, POM 

6 62 vol% H2 POM 

7 550 mg/m3 DCM Rubber 

8 100 ppm NH3 PE, PVC, Rubber, POM 

9 59 vol% CO2 PVC, Rubber, POM 

10 3 ppm HCl POM 

11 1000 mg/m3 DCM PE, PVC, Rubber, POM 

12 Natural gas Rubber 

13 2 vol% propene Rubber 

Polymeric materials – Gaseous environments 

11 1000 mg/m3 DCM PE, PVC, Rubber, POM 

17 



Metallic materials – Gaseous environments 

# Gas conditions Pressure Materials 

RH 

(%) 

CO2 

(vol%) 

O2 

(vol%) 

H2S 

(ppm) 

1 100 10 0.5 34 

 

30 mbar 

  Steel (incl. 

weld), 

copper, 

aluminium 

2 100 0 0.5 34 

3 100 10 0.1 34 

4 100 10 0.01 34 

5 100 50 0.01 160 

6 100 50 0.01 160 8 bar 

7 50 50 0.01 160 

30 mbar 
8 100 50 3 160 

9 100 0 3 160 

10 100 50 3 0 

With Design of Experiments (DoE) minimum amount of  

Gaseous environments 18 



Polymeric materials – ESC 

 
Constant load U-Clamp 

Rubber rings over pipe Marbone Clamp 
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Metallic materials – Corrosion 
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Labexperiments – Challenges 

High amount of samples 

1300 polymeric 

360 metallic 
 

Safety 

High pressure (97/23/EC, PED) 

Toxic and flammable environment 

Alarm & ventilation systems 

ATEX 

 

Test period for 2 years 

Constant concentration levels for 23 gases 
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Labexperiments – Polymeric materials  
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Labexperiments – Metallic materials   
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Current status 

 

Experiments are in final stage! 

Samples are taken out and tested 
 

 

Results will be published in 2015! 

Abstract submitted for WGC 2015 in Paris, 

France 
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Questions 

Johannes de Bruin, M.Sc. 
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T +31 (0)55 539 36 07 

M +31(0)62 905 71 72 

F +31 (0)55 539 32 23  
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Wilmersdorf 50 

P.O. Box 137, Apeldoorn 
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