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E  X  P  E  R  T  S     I  N     G  A  S      A  N  A  L  Y  S  I  S 

 

 

AirmoVOC C6-C12 
Linearity / Repeatability Test 

10, 5,1 et 0.1 ppb 
 
 
 
We have tested our analyser airmoVOC C6-C12 with sa mples with different concentrations in 
order to check if the signal varies linearly with t he concentration. 
 
We did 3 series of 10 successive analysis with conc entration of 10, 5, 1 and 0.1 ppb.   
 

Samples used comes from a standard gas cylinder of 58 compounds. The cylinder is certified 
at  ±2% for each compound and the concentration of the compounds into the bottle are 
between 98 ppb and 100ppb (see appendix) so we need  to dilute the sample by zero airflow. 
 
 
The analyser uses a 1-hour-cycle analysis with a 40  minute-sampling. 
 
 

1) Sampling method:  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

i. Zero air flow (ml/min) 
ii. Standard gas flow (ml/min) 
iii. Dilution factor: (i+ii) / ii 

 
 

 
 
 
 
 

 
3 bars pressure of zero air  
 

Analyser 

Standard gas 
cylinder 

Vent 

Restriction on inox 
tube to fix the flow 

ii 
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AIRMOTEC AG S.A  
15 Rue d'Artiguelongue  
33240 SAINT-ANTOINE - FRANCE 
Tel : +33 (0)557940626 Fax : +33 (0)557940620 
E-mail : support@chromatotec.com 
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2) Chromatograms: 

 
a) Zero air: 

 
The zero air used for the dilution of the standard bottle must be cleaned at ppt level not to affect the 
measurement. 

i. Zero air flow : 100ml/min 
ii. Standard gas flow : 0ml/min 

 

 
 

Chromatogram of zero air analysis 
 
 
Our zero air contains some impurities at ppt level: 

- Me-cyclohexane: 20-30 ppt 
- Ethyl benzene: 20-25 ppt 
- N-decane: 10-15 ppt 
- 123-TMB: 40-60 ppt 
- M-diethylbenzene: 10-15 ppt 
- P-diethylbenzene: 10-15 ppt 
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b) 10ppb: 

 
i. Zero air flow : 90,2 ml/min 
ii. Standard gas flow : 10.1 ml/min 
iii. Dilution factor = 9.9 
iv. Estimated error on dilution: Relative ± 1% 

To measure the flows, we use a Bios, Definer 220-L  flow meter certificated 
at ±1%. 

          
 
 

  
Chromatogram of 10 ppb mixture (area) 

 

 

Chromatogram of 10 ppb mixture (concentration in ppb) 
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c) 5ppb: 

 
i. Zero air flow : 95.0 ml/min 
ii. Standard gas flow : 5.1ml/min 
iii. Dilution factor = 19,6 
iv. Estimated error on dilution: Relative ± 1 %      

To measure the flows, we use a Bios, Definer 220-L  flow meter certificated 
at ±1%. 

 

 
 

Chromatogram of 5 ppb mixture (area) 
 
 

 
 

Chromatogram of 5 ppb mixture (concentration in ppb) 
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d) 1ppb: 

 
i. Zero air flow : 100,1 ml/min 
ii. Standard gas flow : 0.9 ml/min 
iii. Dilution factor = 111,0 
iv. Estimated error on dilution: Relative ±  5% 

To measure the air flow, we used a Bios, Definer 220-L  flow meter 
certificated at ±1%. And we use a graduated pipe with a chronometer to 
measure the flow of standard gas. 

 

 
 

Chromatogram of 1 ppb mixture (area) 
 

 

 

 
 

Chromatogram of 1 ppb mixture (concentration in ppb) 
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e) 0.1ppb: 

 
i. Zero air flow : 100.2 ml/min 
ii. Standard gas flow : 0.08 ml/min 
iii. Dilution factor = 1250 
iv. Estimated error on dilution: Relative ±  5% 

To measure the air flow, we used a Bios, Definer 220-L  flow meter 
certificated at ±1%. And we use a graduated pipe with a chronometer to 
measure the flow of standard gas. 

 

 
 

Chromatogram of 0.1 ppb mixture (area) 
 

 

 

 
Chromatogram of 0.11 ppb mixture (concentration in ppt) 
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3) Linearity: 

 
We did 4 series of 10 successive analysis with approximate concentration of 10, 5, 1 and 0.1 ppb for 
each compound.  
Three concentrations obtained by the same standard bottle of 99ppb±1ppb diluted by 
respective factors 9,9/19,6/111/1225.  
 
a) Table of results:  

 
In this table Concentration column represents the concentration obtained by the dilution of 
benzene  (99ppb/dilution factor , see appendix). 
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b) Linearity Graphs 
 

Benzene y = 9574.3x

R2 = 0.9998
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Cyclohexane
y = 9028.4x

R2 = 0.9998
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Toluene y = 11447x
R2 = 0.9986
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Ethylbenzene
y = 10553x

R2 = 1
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O-xylene
y = 12549x

R2 = 0.9988
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Nonane

y = 13126x
R2 = 0.9999

0

50000

100000

150000

200000

0.0 2.0 4.0 6.0 8.0 10.0 12.0
Concentration (ppb)

ar
ea

 (
ua

)

Nonane

Linear

 

 

 

1-Decane y = 11822x
R2 = 0.9999
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4) Repeatability: 

 
We calculated the relative standard deviation of areas measured for each concentration and for each 
compound: 
 

Concentration (ppb) 10,0 5,1 0,9 0,09 
  Relative standard deviation (%) 
2-4-DIME-PENTANE 0,13 0,72 0,32 4,34 
BENZENE 0,74 0,70 0,86 4,63 
CYCLOHEXANE 0,07 0,61 0,58 3,33 
2-3-DIMEC5+2MEC6 0,08 0,58 0,45 4,89 
3-ME-HEXANE 0,10 0,55 0,79 2,41 
224-TME-PENTANE 0,10 0,64 0,45 4,79 
N-HEPTANE 0,19 0,73 0,40 3,67 
ME-CYCLOHEXANE 0,14 0,70 1,13 4,03 
234-TME-PENTANE 0,10 0,65 0,54 2,51 
TOLUENE 0,82 1,15 0,40 2,42 
2-ME-HEPTANE 0,07 0,56 0,74 2,92 
3-ME-HEPTANE 0,09 0,63 0,86 2,96 
N-OCTANE 0,22 0,54 0,44 2,13 
ETHYLBENZENE 0,10 0,36 0,87 1,65 
M&P-XYLENES 0,08 0,22 0,52 0,71 
STYRENE 0,14 0,37 0,50 0,78 
O-XYLENE 0,09 0,42 0,93 2,95 
N-NONANE 0,09 0,50 0,52 1,04 
I-PROPYLBENZENE 0,11 0,47 0,78 1,76 
N-PROPYLBENZENE 0,20 0,40 0,41 1,50 
M-ETHYLTOLUENE 0,37 0,52 0,43 6,62 
P-ETHYLTOLUENE 0,52 0,55 0,53 2,36 
135-TMB 0,19 0,33 0,34 0,92 
O-ETHYLTOLUENE 0,18 0,39 0,72 1,01 
124-TMB 0,22 0,26 0,44 1,39 
N-DECANE 0,20 0,35 0,58 1,46 
123-TMB 0,24 0,24 0,54 1,76 
M-DIETHYLBENZENE 0,28 0,26 0,47 1,03 
P-DIETHYLBENZENE 0,34 0,65 0,46 1,80 
N-UNDECANE 0,30 0,07 0,79 1,59 

 

 

The relative standard deviation for each series and  for each compound is less than 1,2% 
except for 0.1ppb serie. 
 
 

5) Conclusion 
 
AirmoVOC C6-C12 has been tested on repeatability (10 successive analysis) and linearity (0.1, 1, 5, 
10ppb).  

- The determination factors R2 of  linearity graphs are over 0,998. 
- For each compound and each concentration, the relative standard deviation of areas is 

better than 1.2% except for 0.1ppb (6.62% max).  
 
The quality of zero air is very important to have good results with a big dilution (per 1000). An analysis 
of our zero air (see 2.a)) shows some impurities. These impurities increase significatively the 
concentration measured by the analyser if the sample is a very low concentration (less than 1 ppb).  
An other problem comes from the integration of certain compounds.  
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APPENDIX: 
 
Standard Bottle Takachiho certified at ± 2% 
 

 

PAMS 58 VOCs CERTIFICATE 
 

 
At 20°C under 1atm: Molar Weight = 24.04 L /mol 


