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Content presentation 

Provide an overview detailing:  
 

―the types of impurities  present  in  zero  gases   
and  their  occurrence 

―methods  used  to measure their concentration 

―suitable purifier systems 
 
with respect to the specifications for zero gas set in the EN-
standards EN14211, EN14212 & EN14626 relative to the 
reference methods for the measurement of ambient air 
pollutants (NOx, SO2 & CO).  
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Data sources 

―returned questionnaires 

 

―review of commercial purifier systems   
& zero air generators  
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Questionnaire 
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Returned questionnaires 

6 

6 
6 

5 

gas suppliers 

air quality labs 

NMI's 

Instrument manufacturers 
/vendors 

In total 23 questionnaires were returned (>20% of total sent out) 
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Geographical distribution 

2 
5 

16 

Asia 

USA 

EUROPE 
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Analytical methods: CO 

Techniques (ranking based on frequency of use)  

 
1) NDIR (Horiba, Thermo Scientific) 

2) Gas chromatography  
3) Laser spectroscopy (CRDS/CEAS/TDLS) 

 

Respondent 
 

DETECTION LIMITS (ppb) 

Air Quality labs NMI's 
Instr. 

Manufacturers 
Gas 

Producers 

1. 0,5* 0,5 <1 5 

2. 10 1 <2 20 

3. 40 1 <100 50/50 

4. <50 10 

5. <80 

6. <100 

*=NOAA 
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Gas mixtures: CO 

Specifications of zero gas by gas producers 

 

 
  

 
 Notes:  
 -specs based on the best grade zero gas produced 
 -results nitrogen and air combined 
  -EN-standards: CO < 0.1 ppm 

 

Respondent SPECIFICATIONS (ppb) 

1. <50 

2. <50 

3. <100 

4. 100 

5. <500 
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Analytical methods: SO2 

 
Virtually always measured using fluorescence  

(Horiba, Thermo Scientific, Teledyne) 

 

Respondent 
 

DETECTION LIMITS (ppb) 

Air Quality labs NMI's 
Instr. 

Manufacturers 
Gas 

Producers 

1. 0,05 0,05 0,025# 0,5 

2. <0,5 0,5* 5 

3. 0,5 1 10 

4. <1 3 

5. <1 

*laser spectroscopy 

#accumulation + ion chromatography 
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Gas mixtures: SO2 

Specifications of zero gas by gas producers 

 

 
  
 

 Notes:  
 EN-standards: SO2 < 1 ppb 
 -specs based on the best grade zero gas produced 
 -results nitrogen and air combined  

 

Respondent SPECIFICATIONS (ppb) 
1. <5 
2. <5 
3. <50 
4. <100 
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Analytical methods: NO 

Virtually always measured using chemiluminescence 

(Thermo Scientific, Environnement-SA, Horiba) 
 
 
 
 
 
 
 
 
 

For NO2 some specified slightly higher detection limits. 

Respondent 
 

DETECTION LIMITS (ppb) 

Air Quality labs NMI's 
Instr. 

Manufacturers 
Gas 

Producers 

1. 0,05 0,1 0,35 0,4 

2. <0,4 0,4 10 5 

3. 0,5 0,5* 5 

4. 0,5 1 10 

5. <1 
*laser 
spectroscopy 
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Gas mixtures: NO 

Specifications of zero gas by gas producers 

 

 
  

 
 Notes:  
 -EN-standards:  NO < 1 ppb 

 

Respondent SPECIFICATIONS (ppb) 

1. <5 

2. <10 

3. <20 

4. 20 

5. <100 
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Analytical methods: H2O 

A variety of techniques is used: 

 laser spectroscopy (CRDS/TDLS), crystal oscillator, 
electrochemical (DL not indicated), dew point, P2O5. 
 
 
 
 
 
 
 
 
 

 

* Other method 

Respondent 
 

DETECTION LIMITS (ppb) 

Air Quality labs NMI's 
Instr. 

Manufacturers 
Gas 

Producers 

1. 

~200 (technique

?) 5 1 10 

2. 1300 1,5 20 

3. 2 20 

4. <3000 100 

5. 100 

6. 100 
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Gas mixtures: H2O 

Specifications of zero gas by gas producers 

 

 
  
 

 Notes:  
 -EN-standards: H2O < 150 ppm 
 -specs based on the best grade zero gas produced 
 -results nitrogen and air combined  

 

Respondent SPECIFICATIONS (ppb) 

1. 20 

2. <500 

3. <500 

4. <500 

5. <1000 
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Calibration & Accreditation 

Calibration 

―mostly using gas cylinders (few mention use of 
PRM’s), often in combination with dilution 

―other methods: permeation or gas phase titration 

 

Accreditation 

―Some mention ISO 17025 accreditation 
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Gas purifiers (1) 

 In the review, specifications of gas purifiers from 10 
suppliers were compiled (data mainly taken from 
the Internet). 

SPECIFICATIONS (in ppb)* 
CO NOx SO2 

typical lowest typical lowest typical lowest 

1 0,5 1 <0,1 0,5 <0,001 

*Some manufacturers specify the removal efficiency (normally 99.5-99.9%). 
For a 1 ppm challenge the level of remaining impurity is 1-5 ppb. 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=a804mRu3cEo5qM&tbnid=AUJepGz4UzdhKM:&ved=0CAUQjRw&url=http://www.nupure.com/Pages/PF_Series.htm&ei=WV-qUfv9BImX0AWFu4HoDg&psig=AFQjCNHpKtV5UupI9bsVr7XsSSsRA0-bcw&ust=1370206368996411
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=80JNpE6O3rwv1M&tbnid=malPacYhqG-5jM:&ved=0CAUQjRw&url=http://www.directindustry.com/prod/pall/high-efficiency-gas-purifiers-12558-560332.html&ei=i1-qUeetA6j50gWC44D4DQ&psig=AFQjCNHpKtV5UupI9bsVr7XsSSsRA0-bcw&ust=1370206368996411
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Gas purifiers(2) 

SPECIFICATIONS (ppb) 

CO2  NH3  HC as CH4  H2O 

typical lowest typical lowest typical lowest typical lowest 

1 <0,1 1 <0,005 1 <0,5 1 <0,1 
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Zero air generators (1) 

 Specifications of zero gas analyzers from 21 suppliers 
were compiled (data mainly taken from the Internet). 

SPECIFICATIONS (in ppb) 
CO NOx SO2 

typical lowest typical lowest typical lowest 

50-100 10 0,5-100 0,1 0,5 0,1 

Note: specifications of zero air generators are frequently based on 
the specifications of the purifiers. 
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http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=PMZhRTeBKMZDxM&tbnid=jBjGbZWzpUl7jM:&ved=0CAUQjRw&url=http://www.harlowscientific.com/chromatography/pg-instruments-zero-air-generator-gas-chromatograph-series-harlow-scientific&ei=9WSqUZ7mAsvz0gXF2oGoDw&psig=AFQjCNH_ENlWU5s5mHDDcYCn_ZDYRfSaaA&ust=1370207780544392
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=xFtf2IDWxOXesM&tbnid=A6haxmmZGJIpZM:&ved=0CAUQjRw&url=http://www.newterra.com/solutions/pure-air/&ei=KGWqUb6oJ6mm0wXs1oHYDg&psig=AFQjCNH_ENlWU5s5mHDDcYCn_ZDYRfSaaA&ust=1370207780544392
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Zero air generators (2) 

SPECIFICATIONS 
CO2  

(ppm) 
O3  

(ppb) 
HC as CH4  

(ppb) 

H2S  
(ppb) 

typical lowest typical lowest typical lowest typical lowest 
5-10 1 0,5 0,4 0,5-100 0,4 0,5 0,1 

Other specified compounds include BTEX and NH3. 
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Concluding remarks (1) 

• For CO various techniques used: NDIR/GC/laser 

 

• NOx / SO2 dominated by CLD /fluorescence 

 

• For H2O laser spectroscopy mostly frequently 
used   
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Concluding remarks (2) 

• On average, detection limits analytical equipment gas 
producers are higher than of other groups. 
 

• Zero air generator specifications often sub ppb except 
for CO and CO2.  
 

• Filter specifications often extremely low (How 
validated? Sampling issues?). 
 

Thanks to VSL colleagues, WP2 partners MACPoll & Tanil Tarhan (UME-TUBITAK)! 


