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Substance / Measurand per Sample: 

Two series of test gases with different concentrations containing ten different substances were 

offered. To exclude possible blank values the base gas of test gas device was tested by sampling. 

The test gases contain the following substances: 

Measurand CAS-No. Purity Order No. Manufacturer 

Benzene 71-43-2 99.0 % 319953-500ML Honeywell 

1-Butanol 71-36-3 99.9 % 20808.291 VWR 

n-Butyl acetate 123-86-4 99.8 % 1.09652.1000 Merck 

Cumene (Isoproyl 
benzene) 

98-82-8 for analysis 329735000 Thermo Scientific 

n-Decane 124-18-5 94.0 % 8.20383.1000 Merck 

Ethyl benzene 100-41-4 99.0 % 03080-250ml Honeywell 

Naphtalene 91-20-3 99.0 % 33347.18 Thermo Scientific 

Toluene 108-88-3 for analysis 108325.1000 Merck 

1,2,3-Trimethylbenzene 526-73-8 92.4 % T73202-50ml SigmaAldrich 

p-Xylene 106-42-3 99.0 % 134449-500ml SigmaAldrich 

 

Offered Sample Carriers: 

The participants of this proficiency testing scheme have sent their sample carriers prior. The sample 

carriers were loaded by employees of the IFA with a sample volume of 2 L (67 mL/min for 30 min). 

Evaluation of the PT scheme: 

The PT scheme was evaluated according to DIN ISO 5725-2 using the software PROLab Plus  

(V. 2025.11.6.6). The z-score of all participating laboratories is calculated with the aid of the outlier-

free mean value and the outlier-free standard deviation. A permissible deviation (s) of 10% was set.  

The "reference values" given are the mean value from 12 quality control samples taken at the test 

gas stream in parallel to the sampling. The samples and blank values were loaded with a total 

volume of 2 L. Thermal desorption tubes filled with 200 mg TenaxTM TA manufactured by the 

company MARKES International were used. The concentrations of all substances in the test gas are 

in the range from 10 to 200 µg/m³. The analysis was performed using gaschromatography with 

thermal desorption according to IFA folder 8936. 
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The evaluation report contains the following information: 

 

  

  

  

  

  

  

•  cover page with information about the evaluation of this PT scheme 

•  laboratory means of all samples and measurands 
• diagrams of all measurands per sample 
• Z-scores of all samples and measurands 
• results of blank values 
• list of the analysis methods employed by the participants* 
 

 

The certificate of attendance will be uploaded as a separate file. 

 

 
*Please note: we may have adjusted your answers in the report so that laboratory numbers cannot 

be assigned to the participants. 

 



Sampleа 1

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026

Summaryа ofа laboratoryа means

Sampleа 1

Laboratory Benzene Zа score 1-Butanol Zа score n-Butylа acetate Zа score Cumene Zа score

Unit µg/m³ µg/m³ µg/m³ µg/m³

9 36.00 -0.2 40.50 -2.0 81.50 -0.6 51.50 0.2

22 23.00 -3.8 39.00 -2.3 75.50 -1.3

30 45.50 2.4 42.00 -1.7 86.50 -0.1 54.00 0.7

55 36.55 -0.1 61.20 2.1 101.30 1.6 48.60 -0.4

60 34.53 -0.6 71.31 -1.8

68 43.50 1.8 46.50 -0.8 80.00 -0.8 45.00 -1.1

103 38.39 0.4 64.65 2.8 109.41 2.6 56.28 1.1

105 31.75 -1.4

107 96.15 16.1 45.95 -0.9 111.30 2.8 73.25 4.5

135 35.20 -0.4 46.90 -0.7 87.10 0.0 49.85 -0.1

145 42.50 1.5 57.50 1.4

167 42.50 1.5 53.00 0.5 99.50 1.4 55.50 1.0

182 30.50 -1.7 66.00 3.1 73.50 -1.6 60.50 2.0

183 41.00 1.1 104.00 1.9

186 41.35 1.2 64.20 2.7 100.85 1.6 47.55 -0.6

189 33.10 -1.0 46.55 -0.8 76.35 -1.2 44.35 -1.2

192 32.02 -1.3 47.19 -0.6 85.52 -0.2

206 36.40 -0.1 37.95 -2.5 86.35 -0.1 43.30 -1.4

215 33.60 -0.9 47.05 -0.7 81.40 -0.7 52.20 0.3

218 41.00 1.1 49.50 -0.2 85.00 -0.2 62.50 2.4

223 49.45 3.4 28.19 -4.4 68.64 -2.1 54.47 0.8

228 29.88 -1.9 50.43 0.0

230 41.00 1.1 49.00 -0.3 88.00 0.1 43.50 -1.4

237 35.65 -0.3 48.70 -0.3 82.75 -0.5 50.35 0.0

238 37.65 0.2 47.20 -0.7

28.08.2026
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Sampleа 1

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026

Summaryа ofа laboratoryа means

Sampleа 1

Laboratory Benzene Zа score 1-Butanol Zа score n-Butylа acetate Zа score Cumene Zа score

241 50.00 3.6 56.50 1.2 95.00 0.9 106.00 11.0

256 35.22 -0.4 65.58 3.0 104.45 2.0 46.48 -0.8

261 32.78 -1.1 44.00 -1.3 84.81 -0.3 51.24 0.1

267 38.25 0.4 92.25 0.6 54.45 0.8

325 28.00 -2.4 35.50 -3.0 90.00 0.3 45.50 -1.0

503 34.27 -0.7 47.69 -0.6

510 42.50 1.5 55.00 0.9

Statisticalа method ISOа 5725-2 ISOа 5725-2 ISOа 5725-2 ISOа 5725-2

Assessment |Z|<=2.0 |Z|<=2.0 |Z|<=2.0 |Z|<=2.0

No.а ofа laboratoriesа thatа submittedа results 32 25 26 25

Mean 36.81 50.41 87.11 50.54

Reproducibilityа s.d. 4.80 9.27 11.34 5.31

Rel.а reproducibilityа s.d. 13.0а a 18.4а a 13.0а a 10.5а a

Referenceа value 36.40 52.50 84.10 48.90

SDPA 3.68 5.04 8.71 5.05

Rel.а SDPA 10.0а a 10.0а a 10.0а a 10.0а a

Upperа limitа ofа tolerance 44.17 60.50 104.53 60.65

Low erа limitа ofа tolerance 29.45 40.33 69.69 40.43

Typeа Bа outliers 1 2

Typeа Cа outliers 1 3

Typeа Fа outliers 2 1

Numberа ofа laboratoriesа w ithа meanа outsideа

ofа toleranceа limits

6 9 3 3

No.а ofа laboratoriesа afterа eliminationа ofа

outliersа typeа A-Dа andа Fа (w ithoutа

laboratoriesа thatа onlyа gaveа statesа butа noа

measuredа values)

28 24 23 23

28.08.2026
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Sampleа 1

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026

Summaryа ofа laboratoryа means

Sampleа 1

Laboratory n-Decane Zа score Ethylbenzene Zа score Naphthalene Zа score Toluene Zа score

Unit µg/m³ µg/m³ µg/m³ µg/m³

9 113.00 0.5 36.00 1.1 30.00 1.8 28.50 -0.2

22 79.00 -2.6 24.50 -2.5 22.00 -1.3 23.50 -1.9

30 108.50 0.1 34.00 0.5 26.50 0.5 32.00 1.0

55 115.20 0.7 32.35 0.0 17.95 -2.9 31.15 0.7

60 90.22 -1.6 29.77 -0.8 15.77 -3.8 28.30 -0.3

68 100.50 -0.6 30.00 -0.8 23.00 -0.9 27.00 -0.7

103 122.63 1.4 38.86 2.0 35.65 4.1 36.68 2.6

105 30.83 -0.5 26.80 -0.8

107 124.20 1.6 44.90 3.8 30.90 2.2 48.95 6.8

135 111.00 0.3 33.00 0.2 28.80 1.4 28.35 -0.3

145 30.00 -0.8 30.00 0.3

167 124.50 1.6 36.00 1.1 25.00 -0.1 32.00 1.0

182 120.00 1.2 40.50 2.5 28.50 1.2 32.00 1.0

183 108.00 0.1 28.50 -1.2 16.50 -3.5 26.00 -1.1

186 123.45 1.5 37.65 1.6 26.00 0.3 42.90 4.7

189 92.30 -1.4 29.75 -0.8 27.40 0.8 24.00 -1.8

192 96.98 -1.0 32.98 0.2 14.97 -4.1 28.79 -0.1

206 109.45 0.2 27.10 -1.7 26.20 0.3 25.15 -1.4

215 103.10 -0.4 33.45 0.3 27.85 1.0 28.90 -0.1

218 107.50 0.0 35.00 0.8 32.00 2.6 33.50 1.5

223 25.81 -7.6 28.38 -1.3 16.86 -3.3 35.51 2.2

228 31.89 -0.2 27.14 -0.7

230 101.00 -0.6 31.50 -0.3 22.50 -1.1 30.00 0.3

237 105.15 -0.2 33.05 0.2 27.95 1.0 28.65 -0.2

238 32.30 -0.1 29.00 0.0

241 116.00 0.8 38.50 1.8 29.50 1.6 33.00 1.3

28.08.2026
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Sampleа 1

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026

Summaryа ofа laboratoryа means

Sampleа 1

Laboratory n-Decane Zа score Ethylbenzene Zа score Naphthalene Zа score Toluene Zа score

256 99.55 -0.7 31.70 -0.2 22.33 -1.2 25.83 -1.1

261 104.46 -0.3 32.45 0.0 24.63 -0.3 27.02 -0.7

267 109.80 0.2 35.80 1.0 25.70 0.1 31.30 0.7

325 100.50 -0.6 28.00 -1.4 25.00 -0.1 27.50 -0.6

503 29.20 -1.0 17.80 -3.0 29.22 0.0

510 32.50 0.0 32.50 1.2

Statisticalа method ISOа 5725-2 ISOа 5725-2 ISOа 5725-2 ISOа 5725-2

Assessment |Z|<=2.0 |Z|<=2.0 |Z|<=2.0 |Z|<=2.0

No.а ofа laboratoriesа thatа submittedа results 26 32 27 32

Mean 107.44 32.49 25.34 29.14

Reproducibilityа s.d. 11.64 3.81 4.32 3.07

Rel.а reproducibilityа s.d. 10.8а a 11.7а a 17.1а a 10.5а a

Referenceа value 99.50 32.90 25.00 28.00

SDPA 10.74 3.25 2.53 2.91

Rel.а SDPA 10.0а a 10.0а a 10.0а a 10.0а a

Upperа limitа ofа tolerance 128.93 38.99 30.41 34.96

Low erа limitа ofа tolerance 85.95 25.99 20.28 23.31

Typeа Bа outliers 1 2

Typeа Cа outliers 1 1 2

Typeа Fа outliers 1 3

Numberа ofа laboratoriesа w ithа meanа outsideа

ofа toleranceа limits

2 3 9 4

No.а ofа laboratoriesа afterа eliminationа ofа

outliersа typeа A-Dа andа Fа (w ithoutа

laboratoriesа thatа onlyа gaveа statesа butа noа

measuredа values)

25 30 23 28

28.08.2026
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Sampleа 1

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026

Summaryа ofа laboratoryа means

Sampleа 1

Laboratory 1a2a3-

Trimethylbenze

Zа score p-Xylene Zа score

Unit µg/m³ µg/m³

9 72.00 1.3 69.00 -0.1

22 47.50 -2.5 55.00 -2.1

30 61.50 -0.3 71.50 0.2

55 60.35 -0.5 77.35 1.1

60 60.82 -1.3

68 55.50 -1.3 65.00 -0.7

103 69.06 0.9 80.09 1.5

105 65.17 -0.7

107 62.05 -0.2 88.90 2.7

135 65.45 0.3 71.05 0.2

145 70.00 0.0

167 75.50 1.9 78.50 1.2

182 74.50 1.7 98.00 4.0

183 30.50 -5.6

186 66.35 0.5 74.40 0.6

189 59.55 -0.6 61.20 -1.2

192 57.72 -0.9 69.67 0.0

206 59.95 -0.6 61.45 -1.2

215 64.05 0.1 69.35 -0.1

218 58.50 -0.8 75.50 0.8

223 30.13 -5.3 21.75 -6.9

228 66.42 0.5 67.80 -0.3

230 60.00 -0.5 68.00 -0.3

237 67.05 0.6 71.15 0.2

28.08.2026
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Sampleа 1

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026

Summaryа ofа laboratoryа means

Sampleа 1

Laboratory 1a2a3-

Trimethylbenze

Zа score p-Xylene Zа score

238 59.20 -0.7 67.85 -0.3

241 70.00 1.0 80.00 1.4

256 52.21 -1.8 65.26 -0.7

261 63.34 0.0 66.59 -0.5

267 62.80 -0.1 74.05 0.6

325 75.50 1.9 60.50 -1.3

503 67.22 -0.4

510 77.50 1.1

Statisticalа method ISOа 5725-2 ISOа 5725-2

Assessment |Z|<=2.0 |Z|<=2.0

No.а ofа laboratoriesа thatа submittedа results 26 32

Mean 63.44 69.90

Reproducibilityа s.d. 7.12 7.43

Rel.а reproducibilityа s.d. 11.2а a 10.6а a

Referenceа value 59.80 68.10

SDPA 6.34 6.99

Rel.а SDPA 10.0а a 10.0а a

Upperа limitа ofа tolerance 76.13 83.88

Low erа limitа ofа tolerance 50.75 55.92

Typeа Bа outliers 1 3

Typeа Cа outliers 2

Numberа ofа laboratoriesа w ithа meanа outsideа

ofа toleranceа limits

2 5

No.а ofа laboratoriesа afterа eliminationа ofа

outliersа typeа A-Dа andа Fа (w ithoutа

laboratoriesа thatа onlyа gaveа statesа butа noа

25 27

28.08.2026
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Sampleа 1

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026

Summaryа ofа laboratoryа means

Sampleа 1

Laboratory 1a2a3-

Trimethylbenze

Zа score p-Xylene Zа score

measuredа values)

28.08.2026
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Sampleа 2

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026

Summaryа ofа laboratoryа means

Sampleа 2

Laboratory Benzene Zа score 1-Butanol Zа score n-Butylа acetate Zа score Cumene Zа score

Unit µg/m³ µg/m³ µg/m³ µg/m³

9 51.00 -0.3 61.50 -1.9 31.00 -0.4 68.00 0.0

22 31.00 -4.1 46.00 -3.9 27.00 -1.7

30 62.50 1.9 66.50 -1.2 30.00 -0.7 71.50 0.5

55 50.35 -0.4 94.60 2.5 38.70 2.0 83.20 2.3

60 46.10 -1.2 26.04 -2.0

68 59.00 1.3 69.50 -0.8 27.50 -1.5 62.00 -0.9

103 56.60 0.8 106.31 4.1 42.84 3.2 80.63 1.9

105 43.90 -1.6

107 147.40 18.1 72.30 -0.4 37.10 1.5 115.70 7.0

135 51.65 -0.1 72.15 -0.4 31.55 -0.2 67.55 0.0

145 62.50 1.9 75.00 -0.1

167 60.00 1.5 83.00 1.0 32.50 0.0 75.50 1.1

182 44.00 -1.6 100.00 3.2 27.00 -1.7 81.50 2.0

183 55.00 0.5 35.50 1.0

186 56.00 0.7 88.15 1.7 33.55 0.4 62.75 -0.8

189 42.45 -1.9 67.55 -1.1 29.55 -0.9 57.40 -1.5

192 47.69 -0.9 73.42 -0.3 30.02 -0.7

206 54.20 0.3 63.75 -1.6 28.15 -1.3 60.80 -1.0

215 49.30 -0.6 72.20 -0.4 29.90 -0.8 67.45 -0.1

218 54.00 0.3 70.00 -0.7 29.00 -1.0 78.50 1.6

223 86.69 6.6 64.43 -1.5 32.00 -0.1 94.44 3.9

228 44.39 -1.5 65.60 -0.3

230 54.50 0.4 68.50 -0.9 30.00 -0.7 59.00 -1.3

237 52.30 0.0 76.50 0.1 34.90 0.8 67.75 0.0

238 52.55 0.0 61.95 -0.9

28.08.2026
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Sampleа 2

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026

Summaryа ofа laboratoryа means

Sampleа 2

Laboratory Benzene Zа score 1-Butanol Zа score n-Butylа acetate Zа score Cumene Zа score

241 68.50 3.1 81.00 0.7 34.00 0.5 135.50 10.0

256 50.67 -0.3 98.64 3.1 39.58 2.2 62.13 -0.8

261 45.59 -1.3 65.38 -1.3 30.88 -0.5 66.69 -0.2

267 55.20 0.5 33.30 0.3 71.25 0.5

325 43.50 -1.7 61.00 -1.9 40.50 2.5 69.00 0.2

503 53.09 0.1 68.16 0.0

510 62.50 1.9 80.00 0.6

Statisticalа method ISOа 5725-2 ISOа 5725-2 ISOа 5725-2 ISOа 5725-2

Assessment |Z|<=2.0 |Z|<=2.0 |Z|<=2.0 |Z|<=2.0

No.а ofа laboratoriesа thatа submittedа results 32 25 26 25

Mean 52.38 75.48 32.36 67.86

Reproducibilityа s.d. 6.64 11.53 4.60 6.84

Rel.а reproducibilityа s.d. 12.7а a 15.3а a 14.2а a 10.1а a

Referenceа value 52.60 77.20 31.40 65.70

SDPA 5.24 7.55 3.24 6.79

Rel.а SDPA 10.0а a 10.0а a 10.0а a 10.0а a

Upperа limitа ofа tolerance 62.85 90.58 38.83 81.44

Low erа limitа ofа tolerance 41.90 60.39 25.89 54.29

Typeа Bа outliers 2 3

Typeа Cа outliers 1 1 2 1

Typeа Fа outliers 1 2

Numberа ofа laboratoriesа w ithа meanа outsideа

ofа toleranceа limits

4 5 3 5

No.а ofа laboratoriesа afterа eliminationа ofа

outliersа typeа A-Dа andа Fа (w ithoutа

laboratoriesа thatа onlyа gaveа statesа butа noа

measuredа values)

28 22 24 21

28.08.2026
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Sampleа 2

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026

Summaryа ofа laboratoryа means

Sampleа 2

Laboratory n-Decane Zа score Ethylbenzene Zа score Naphthalene Zа score Toluene Zа score

Unit µg/m³ µg/m³ µg/m³ µg/m³

9 90.50 0.4 93.50 -0.5 68.50 0.8 60.50 -0.7

22 68.50 -2.1 85.50 -1.3 57.50 -0.9 51.50 -2.1

30 87.00 0.0 101.50 0.4 69.00 0.9 71.50 1.0

55 108.65 2.5 137.55 4.0 74.95 1.8 70.50 0.8

60 70.02 -1.9 83.61 -1.5 42.45 -3.3 61.27 -0.6

68 82.00 -0.6 99.00 0.1 62.50 -0.1 65.00 0.0

103 110.97 2.8 118.40 2.1 89.98 4.2 79.77 2.2

105 87.85 -1.0 53.60 -1.8

107 122.70 4.1 161.35 6.5 93.15 4.7 127.90 9.6

135 89.40 0.3 103.00 0.5 70.45 1.1 66.05 0.1

145 85.00 -1.3 75.00 1.5

167 97.00 1.2 117.00 1.9 68.00 0.7 73.50 1.3

182 97.00 1.2 125.00 2.8 73.50 1.6 72.50 1.1

183 85.00 -0.2 90.50 -0.8 46.00 -2.7 59.50 -0.9

186 97.25 1.2 116.20 1.9 66.70 0.5 73.05 1.2

189 77.45 -1.1 86.90 -1.1 62.35 -0.2 55.40 -1.5

192 77.70 -1.1 102.01 0.4 38.21 -4.0 65.12 0.0

206 87.75 0.1 95.00 -0.3 67.00 0.6 59.65 -0.8

215 84.15 -0.3 95.90 -0.2 68.80 0.9 63.50 -0.3

218 85.00 -0.2 97.00 -0.1 75.00 1.8 66.50 0.2

223 28.70 -6.7 91.45 -0.7 44.61 -3.0 96.77 4.8

228 110.99 1.3 62.27 -0.4

230 82.00 -0.6 89.50 -0.9 61.00 -0.4 60.00 -0.8

237 86.10 -0.1 101.75 0.4 66.75 0.5 65.10 0.0

238 89.65 -0.8 63.65 0.1 61.00 -0.6

241 93.00 0.7 107.50 1.0 73.50 1.6 69.50 0.7

28.08.2026
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Sampleа 2

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026

Summaryа ofа laboratoryа means

Sampleа 2

Laboratory n-Decane Zа score Ethylbenzene Zа score Naphthalene Zа score Toluene Zа score

256 85.05 -0.2 93.63 -0.4 55.57 -1.2 59.98 -0.8

261 83.97 -0.3 93.34 -0.5 62.01 -0.2 58.93 -1.0

267 87.15 0.0 105.95 0.8 65.15 0.3 68.90 0.6

325 92.00 0.6 102.00 0.4 72.00 1.4 61.50 -0.6

503 98.81 0.1 57.25 -1.0 69.77 0.7

510 90.00 -0.8 75.00 1.5

Statisticalа method ISOа 5725-2 ISOа 5725-2 ISOа 5725-2 ISOа 5725-2

Assessment |Z|<=2.0 |Z|<=2.0 |Z|<=2.0 |Z|<=2.0

No.а ofа laboratoriesа thatа submittedа results 26 32 28 32

Mean 86.86 97.93 63.30 65.18

Reproducibilityа s.d. 9.48 9.90 9.04 7.11

Rel.а reproducibilityа s.d. 10.9а a 10.1а a 14.3а a 10.9а a

Referenceа value 81.70 99.90 65.00 64.20

SDPA 8.69 9.79 6.33 6.52

Rel.а SDPA 10.0а a 10.0а a 10.0а a 10.0а a

Upperа limitа ofа tolerance 104.23 117.51 75.96 78.21

Low erа limitа ofа tolerance 69.49 78.34 50.64 52.14

Typeа Bа outliers 2 1 2

Typeа Cа outliers 2 3 1

Typeа Fа outliers 3

Numberа ofа laboratoriesа w ithа meanа outsideа

ofа toleranceа limits

5 4 6 4

No.а ofа laboratoriesа afterа eliminationа ofа

outliersа typeа A-Dа andа Fа (w ithoutа

laboratoriesа thatа onlyа gaveа statesа butа noа

measuredа values)

22 28 24 30

28.08.2026
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Sampleа 2

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026

Summaryа ofа laboratoryа means

Sampleа 2

Laboratory 1a2a3-

Trimethylbenze

Zа score p-Xylene Zа score

Unit µg/m³ µg/m³

9 30.00 0.6 40.50 -0.3

22 21.50 -2.4 35.00 -1.6

30 27.00 -0.5 43.00 0.3

55 31.15 1.0 52.40 2.6

60 37.76 -0.9

68 23.00 -1.9 38.50 -0.8

103 35.36 2.5 52.61 2.6

105 43.65 0.5

107 30.45 0.7 65.35 5.7

135 29.45 0.4 43.20 0.4

145 45.00 0.8

167 31.50 1.1 45.50 0.9

182 33.50 1.8 60.50 4.5

183 17.50 -5.8

186 29.00 0.2 43.75 0.5

189 33.30 1.7 36.25 -1.3

192 25.16 -1.1 41.42 -0.1

206 26.85 -0.5 37.55 -1.0

215 28.00 -0.1 42.00 0.1

218 25.50 -1.0 44.50 0.7

223 22.06 -2.2 18.73 -5.5

228 25.06 -1.2 36.92 -1.1

230 26.50 -0.7 40.00 -0.4

237 30.60 0.8 42.70 0.2
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Sampleа 2

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026

Summaryа ofа laboratoryа means

Sampleа 2

Laboratory 1a2a3-

Trimethylbenze

Zа score p-Xylene Zа score

238 35.05 -1.6

241 31.50 1.1 47.50 1.4

256 24.34 -1.4 41.50 -0.1

261 28.98 0.2 40.12 -0.4

267 27.80 -0.2 44.30 0.6

325 36.50 2.9 38.50 -0.8

503 41.96 0.1

510 47.50 1.4

Statisticalа method ISOа 5725-2 ISOа 5725-2

Assessment |Z|<=2.0 |Z|<=2.0

No.а ofа laboratoriesа thatа submittedа results 25 32

Mean 28.38 41.71

Reproducibilityа s.d. 3.55 4.27

Rel.а reproducibilityа s.d. 12.5а a 10.2а a

Referenceа value 27.00 41.50

SDPA 2.84 4.17

Rel.а SDPA 10.0а a 10.0а a

Upperа limitа ofа tolerance 34.05 50.05

Low erа limitа ofа tolerance 22.70 33.37

Typeа Cа outliers 3 1

Typeа Fа outliers 4

Numberа ofа laboratoriesа w ithа meanа outsideа

ofа toleranceа limits

4 6

No.а ofа laboratoriesа afterа eliminationа ofа

outliersа typeа A-Dа andа Fа (w ithoutа

laboratoriesа thatа onlyа gaveа statesа butа noа

22 27
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Sampleа 2

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026

Summaryа ofа laboratoryа means

Sampleа 2

Laboratory 1a2a3-

Trimethylbenze

Zа score p-Xylene Zа score

measuredа values)
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

36.81а µg/m³

4.80а µg/m³

13.0a

36.40а µg/m³

29.45а -а 44.17а µg/m³а (|Zа Score|а <=а 2.0)

25.76а andа 47.85а µg/m³

1 
Benzene

ISOа 5725-2

10.0a 
32 
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Mean:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

50.41а µg/m³

9.27а µg/m³

18.4a

52.50а µg/m³

40.33а -а 60.50а µg/m³а (|Zа Score|а <=а 2.0)

35.29а andа 65.54а µg/m³

1 
1-Butanol

ISOа 5725-2

10.0a 
25 

Sample: 
Measurand: 
Statisticalа method: 
Rel.а SDPA: 
Numberа ofа laboratoriesа inа calculation + outliers: 

Laboratory
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

1

n-Butylа acetate

ISOа 5725-2

10.0a

26

87.11а µg/m³

11.34а µg/m³

13.0a

84.10а µg/m³

69.69а -а 104.53а µg/m³а (|Zа Score|а <=а 2.0)

60.98а andа 113.25а µg/m³

Laboratory
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

1

Cumene

ISOа 5725-2

10.0a

25

50.54а µg/m³

5.31а µg/m³

10.5a

48.90а µg/m³

40.43а -а 60.65а µg/m³а (|Zа Score|а <=а 2.0)

35.38а andа 65.70а µg/m³

Laboratory
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

1

n-Decane

ISOа 5725-2

10.0a

26

107.44а µg/m³

11.64а µg/m³

10.8a

99.50а µg/m³

85.95а -а 128.93а µg/m³а (|Zа Score|а <=а 2.0)

75.21а andа 139.67а µg/m³

Laboratory
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

32.49а µg/m³

3.81а µg/m³

11.7a

32.90а µg/m³

25.99а -а 38.99а µg/m³а (|Zа Score|а <=а 2.0)

22.74а andа 42.24а µg/m³

1 
Ethylbenzene

ISOа 5725-2

10.0a 
32 

Laboratory
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

25.34а µg/m³

4.32а µg/m³

17.1a

25.00а µg/m³

20.28а -а 30.41а µg/m³а (|Zа Score|а <=а 2.0)

17.74а andа 32.95а µg/m³

1 
Naphthalene

ISOа 5725-2

10.0a 
27 

Laboratory
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

1

Toluene

ISOа 5725-2

10.0a

32

29.14а µg/m³

3.07а µg/m³

10.5a

28.00а µg/m³

23.31а -а 34.96а µg/m³а (|Zа Score|а <=а 2.0)

20.40а andа 37.88а µg/m³

Laboratory
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

1

1,2,3-Trimethylbenzene

ISOа 5725-2

10.0a

26

63.44а µg/m³

7.12а µg/m³

11.2a

59.80а µg/m³

50.75а -а 76.13а µg/m³а (|Zа Score|а <=а 2.0)

44.41а andа 82.47а µg/m³
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

1

p-Xylene

ISOа 5725-2

10.0a

32

69.90а µg/m³

7.43а µg/m³

10.6a

68.10а µg/m³

55.92а -а 83.88а µg/m³а (|Zа Score|а <=а 2.0)

48.93а andа 90.87а µg/m³

Laboratory
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

52.38а µg/m³

6.64а µg/m³

12.7a

52.60а µg/m³

41.90а -а 62.85а µg/m³а (|Zа Score|а <=а 2.0)

36.66а andа 68.09а µg/m³

2 
Benzene

ISOа 5725-2

10.0a 
32 

Laboratory
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

75.48а µg/m³

11.53а µg/m³

15.3a

77.20а µg/m³

60.39а -а 90.58а µg/m³а (|Zа Score|а <=а 2.0)

52.84а andа 98.13а µg/m³

2 
1-Butanol

ISOа 5725-2

10.0a 
25 

Laboratory
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

2

n-Butylа acetate

ISOа 5725-2

10.0a

26

32.36а µg/m³

4.60а µg/m³

14.2a

31.40а µg/m³

25.89а -а 38.83а µg/m³а (|Zа Score|а <=а 2.0)

22.65а andа 42.06а µg/m³

Laboratory
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

2

Cumene

ISOа 5725-2

10.0a

25

67.86а µg/m³

6.84а µg/m³

10.1a

65.70а µg/m³

54.29а -а 81.44а µg/m³а (|Zа Score|а <=а 2.0)

47.50а andа 88.22а µg/m³
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

2

n-Decane

ISOа 5725-2

10.0a

26

86.86а µg/m³

9.48а µg/m³

10.9a

81.70а µg/m³

69.49а -а 104.23а µg/m³а (|Zа Score|а <=а 2.0)

60.80а andа 112.92а µg/m³

Laboratory
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

2

Ethylbenzene

ISOа 5725-2

10.0a

32

97.93а µg/m³

9.90а µg/m³

10.1a

99.90а µg/m³

78.34а -а 117.51а µg/m³а (|Zа Score|а <=а 2.0)

68.55а andа 127.30а µg/m³

Laboratory
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

63.30а µg/m³

9.04а µg/m³

14.3a

65.00а µg/m³

50.64а -а 75.96а µg/m³а (|Zа Score|а <=а 2.0)

44.31а andа 82.29а µg/m³

2 
Naphthalene
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

2

Toluene

ISOа 5725-2

10.0a

32

65.18а µg/m³

7.11а µg/m³

10.9a

64.20а µg/m³

52.14а -а 78.21а µg/m³а (|Zа Score|а <=а 2.0)

45.62а andа 84.73а µg/m³

Laboratory
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

2

1,2,3-Trimethylbenzene

ISOа 5725-2

10.0a

25

28.38а µg/m³

3.55а µg/m³

12.5a

27.00а µg/m³

22.70а -а 34.05а µg/m³а (|Zа Score|а <=а 2.0)

19.87а andа 36.89а µg/m³

Laboratory
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Summaryа results

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

Sample: Mean:

Measurand:

Statisticalа method:

Rel.а SDPA:

Numberа ofа laboratoriesа inа calculationа +а outliers:

Reproducibilityа s.d.:

Referenceа value:

Rel.а reproducibilityа s.d.:

Rangeа ofа tolerance:

Controlа limits:

41.71а µg/m³

4.27а µg/m³

10.2a

41.50а µg/m³

33.37а -а 50.05а µg/m³а (|Zа Score|а <=а 2.0)

29.20а andа 54.23а µg/m³

2 
p-Xylene

ISOа 5725-2

10.0a 
32 
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Sampleа chartа ofа Zа Scores

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

1Sample:

Zа Score

a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3

Measurand

Benzene 1aButanol naButylа acetate Cumene naDecane Ethylbenzene Naphthalene Toluene paXylene

L
a
b
o
ra
to
ry

9

22

30

55

60

68
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105

107

135

145
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182
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186

189

2.4

2.1

2.7

2.8 2.6
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2.6

2.716.1

3.1

4.5 3.8

4.1

6.8

4.7

4.0

a2.3 a2.6 a2.5

a2.9

a2.5 a2.1a3.8

a3.8

a3.5 a5.6
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Sampleа chartа ofа Zа Scores

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

1Sample:

Zа Score

a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3

Measurand

Benzene 1aButanol naButylа acetate Cumene naDecane Ethylbenzene Naphthalene Toluene paXylene

L
a
b
o
ra
to
ry

192

206

215

218

223

228

230

237

238

241

256

261

267

325

503

510

2.4 2.6

2.2

3.6

3.0

11.0

a2.4
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a2.1

a3.0

a7.6

a4.1
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a3.0

a5.3 a6.93.4 a4.4 
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Sampleа chartа ofа Zа Scores

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

2Sample:

Zа Score

a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3

Measurand

Benzene 1aButanol naButylа acetate Cumene naDecane Ethylbenzene Naphthalene Toluene paXylene

L
a
b
o
ra
to
ry

9

22

30

55

60

68

103

105

107

135

145

167

182

183

186

189

2.5 2.3 2.5

2.8 2.1

2.8

2.2 2.5

2.6

2.6

18.1

4.1

3.2

3.2

7.0 4.1

4.0

6.5

4.2

4.7 9.6 5.7

4.5

a2.1

a2.7

a2.1 a2.4a4.1 a3.9

a3.3

a5.8
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Sampleа chartа ofа Zа Scores

Volatileа organicа compoungsа aVOCaа withа thermalа desorptionа 2026

2Sample:

Zа Score

a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3 a3 a2 a1 0 1 2 3

Measurand

Benzene 1aButanol naButylа acetate Cumene naDecane Ethylbenzene Naphthalene Toluene paXylene

L
a
b
o
ra
to
ry

192

206

215

218

223

228

230

237

238

241

256

261

267

325

503

510

2.2

2.5 2.9

6.6

3.1

3.1

10.0

4.8 a2.2

a4.0

a3.0 a5.53.9 a6.7 
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Sampleа Blankа valueа 1 

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026а -а Blankа values

Summaryа ofа laboratoryа testа results

Laboratory Benzene Cumene Naphthalene Toluene1-Butanol       n-Butylа acetate n-Decane    Ethylbenzene 1,2,3-Trimethyl- 
benzene 

p-Xylene

Unit µg/m³ µg/m³ µg/m³ µg/m³ µg/m³ µg/m³ µg/m³ µg/m³ µg/m³ µg/m³

9 1a87 0a67 0a16 0a03 0a45 0a22 0a85 0a08 0a43

22 <а 5a00 <а 5a00 <а 5a00 <а 5a00 <а 5a00 <а 5a00 <а 5a00 <а 5a00 <а 5a00

30 <а 1a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00

55 1a10

60 <а 2a50 <а 2a50 <а 2a50 <а 2a50 <а 2a50 <а 2a50 <а 2a50

68 7a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 1a00 <а 1a00 <а 1a00

103 1a52 7a27 3a57

107 5a50

135 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 3a72 <а 2a00 <а 2a00

167 0a30 0a30 0a50

182 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00

186 5a70 7a00 0a60 0a50 0a10 21a60 0a20 1a40

192 0a39 0a52 0a10 0a27 0a26 0a07 0a74 0a10 0a54

206 0a90 0a10 2a10 0a50 2a10 0a20

215 0a80

218 5a00

223 4a32 11a43 1a05 8a18 4a96 2a80 0a87

228 1a50 0a70

230 <а 1a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00

238 <а 5a00 <а 25a00 <а 10a00 <а 25a00 <а 10a00 <а 25a00 <а 10a00

256 1a79 1a16 <а 0a50 <а 0a50 <а 0a50 <а 0a50 <а 0a50 1a89 <а 0a50 0a59

261 0a02 0a16 0a65 0a64

267 <а 2a50 <а 1a00 <а 2a50 <а 2a50 <а 2a50 <а 2a50 <а 2a50 <а 2a50 <а 2a50

325 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00
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Sampleа Blankа valueа 2 

Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026а -а Blankа values

Summaryа ofа laboratoryа testа results

Laboratory Benzene Cumene n-Decane Ethylbenzene Naphthalene Toluene   1-Butanol       n-Butylа acetate 1a2a3-Trimethyl- 
benzene 

p-Xylene

Unit µg/m³ µg/m³ µg/m³ µg/m³ µg/m³ µg/m³ µg/m³ µg/m³ µg/m³ µg/m³

9 1a29 0a73 0a12 0a03 0a35 0a13 0a52 0a05 0a27

22 <а 5a00 <а 5a00 <а 5a00 <а 5a00 <а 5a00 <а 5a00 <а 5a00 <а 5a00 <а 5a00

30 <а 1a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00

55 0a40

60 <а 2a52 <а 2a52 <а 2a52 <а 2a52 <а 2a52 <а 2a52 <а 2a52

68 7a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 1a00 <а 1a00 <а 1a00

103 0a74

107 5a40

135 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 2a54 <а 2a00 <а 2a00

167 0a20

182 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00

186 3a00 4a00 0a40 0a20 0a10 6a70 0a10 0a40

192 0a34 0a46 0a13 0a21 0a17 0a12 0a43 0a11 0a37

206 0a20 0a90 0a10 2a10 0a30 2a10 0a10

215 0a60

218 5a00

223 4a35 11a44 1a05 8a17 5a03 2a79 0a90

230 <а 1a00 <а 2a00 <а 2a00 <а 2a00 <а 2a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00

238 <а 5a00 <а 25a00 <а 10a00 <а 25a00 <а 10a00 <а 25a00 <а 10a00

256 3a25 0a80 <а 0a50 <а 0a50 <а 0a50 <а 0a50 <а 0a50 1a38 <а 0a50 <а 0a50

261 0a07 0a12 0a49 0a54

267 <а 2a50 <а 1a00 <а 2a50 <а 2a50 <а 2a50 <а 2a50 <а 2a50 <а 2a50 <а 2a50

325 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00 <а 1a00

503 <а 5a10 <а 5a10 <а 5a10 <а 5a10 <а 5a10 <а 5a10
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Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026 
Questionsа andа Answers 

Participant Sampleа carrier Analyticalа method

9 Tubeа Inert,а Tenaxа TA,а Markes DINа 16000-6

22 Tenaxа TAа (35/60)а Markesа international GC/MSа w ithа Thermodesorptionа (DINа ISOа 16000-6а (2021))

30 Tenaxа TA ISOа 16000-6

55 Tenaxа TA,а Markes ISOа 16000-6

60 manufacturer DINа ISOа 16000-6

68 Tenax®TAа Thermalа Desorptionа Tube Eigene

103 Tenaxа TA DINа ISOа 16000-6

105 TenaxTAа +а Carbosieveа SIII DINа ISOа 16017-1

107 Tenaxа TA DINа ISOа 16000-6

135 steelа tubesа w .а TENAXа TAа Supelco 16000-6

145 Gerstelа Tenaxа TAа +а Carbosieveа S3 Hausmethode

167 Markesа Materialа Emissionа Tubesа (Quartzа Wool,а Tenaxа TA,а Carbographа 5TD) ENа 16516

182 Tenaxа TAа vonа Markes DINа ISOа 16000-6

183 Markesа Bio-monitoringа stainlessа steelа tubes ISOа 16000-6

186 stainlessа steelа tubes,а 250а mgа TTAа 60/80а mesh,а Internа fabrication

189 Tenaxа TA ISOа 16000-6

192 TenaxTA ISOа 16000-6

206 Tenaxа Camsco DINа ISOа 16000-6

215 Tenaxа TA DINа ISOа 16000-6

218 Tenaxа TA DINа ISOа 16000-6:2022-03

223 Tenaxа TAа (2.6-diphenyleneа oxide)

228 Tenax DINа ISOа 16000-6

230 Tenaxа TA,а Firmaа Gerstel DINа ISOа 16000-6

237 Tenaxа TAа 60/80,а Markes Inhouse

238 Tubesа markesа carbotrapа 349а (CpkY/CpkB/CbXnа 1003)
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Volatileа organicа compoungsа -VOC-а withа thermalа desorptionа 2026 
Questionsа andа Answers 

Participant Sampleа carrier Analyticalа method

241 Glasrohreа Typа Gerstelа Tenaxа Buchem DINа ISOа 16000-6

256 Tenaxа TA DINа ISOа 16000-6

261 Edelstahlа Adsorptionsröhrchenа gefülltа mitа Tenaxа TA,а Firmaа Camscoа undа Perkinа Elmer DINа ISOа 16000-6

267 Stainlessа Steelа tubesа filledа w ithа Tenaxа TAа (ref.а C1-AXXX-5003,а Markesа International) ISOа 16000-6

325 Tenaxа TA,а PerkinElmer ISOа 16000-6

503 manufacturer DINа ISOа 16000-6

510 Gerstelа Tenaxа TAа +а Carbosieveа S3 Hausmethode

а а аа а а а аа а а ааааа а аа

Participant Thermalа desorber Desorptionsа temperatureа tubes Desorptionа flow Desorptionа time Focussingа temperature

9 Gerstelа TDа 3.5+ 285 20 12 -30

22 Thermodesorberа TD100-xrа Markes 280а °C 40а ml/min 6а min -а 10а °C

30 TDа 650а Perkinа Elmer 260°C 50 30 -30°C

55 Markesа TD-100а xr 280 30 10 10

60 Markes 295 100 5 -10

68 TD100-xr 300°C 50 20 -20°C

103 Gerstelа TDS3 275 50 7

105 Gerstelа TDS2 260°C 20а ml/min 16а min -150°C

107 Markesа 100-TDа xr 280а °C 40а ml/min 6а min -5а °C

135 PEа TurboMatrixа 650 280а °C 25-30 20 -а 20а °C

145 Gerstelа TDS3 260°C 50 21 -150°C

167 Markesа ATDа 100XR 320 40 10 5а °C

182 Markesа TD100-xr

183 Markesа UNITY-xr 280 50 7 20

186 TD-100Xrа Markes 300°C 50а mL/min 5а min -30°C

189 PerkinElmer,а Turboа Matrixа Seriesа 650а ATD 280а ºC 30 10 -30а ºC

192 Markesа Internationalа TD-100 270°C 30mL/min 10min 5°C

206 Perkinа Elmerа ATD 260 50 5 -30
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Participant Thermalа desorber Desorptionsа temperatureа tubes Desorptionа flow Desorptionа time Focussingа temperature

215 Shimadzuа TD30-R 280°C 50 15 0°C

218 Markesа TDа 100а xr 300а °C 80 10 -5а °C

223 GERSTELа TDSа 3 200 60 10 -70C

228 Markesа Unitа 2 280°C 40а ml/min 7а Minuten 5°C

230 TDSа 3,а Firmaа Gerstel Temperaturgradientа vonа 40°а Cа bisа 260а °C 30,0 5а min -30а °C

237 PEа Turbomatrix 300 50 10 -20а °C

238 TD100а XRа Markes 330°C 100а mL/min 15а min 15°C

241 Gerstelа TDSа A 260а °C ca.а 50а mL 10а min -100а °C

256 Perkinа Elmerа TurboMatrixа 650 300°C 50а ml/min 5а min 2°Cа /а 300°C

261 Perkinа Elmerа ATDа 650 275а °C 30 15 -8а °C

267 Markesа Unity-xr 280а °C 50а mL/min 15а min -5°C

325 PerkinElmerа ATDа 650 280 35 20 5

503 Markes 295°C 100 10 20°C

510 Gerstelа TDS3 260°C 50 21 -150°C

а а а а а а

Participant Gasа chromatographа aGC) Carrierа gas Carrierа gasа flowDesorptionа temperatureа cryotrap 
9 280 7890B Helium 1а ml/min

22 300а °C Traceа 1300а Thermoа Scientific Helium 0,9а ml/min

30 280°C GCа 7890а Agilent He 1.0

55 300 Agilentа 8860 He 1.2

60 300 Agilentа 7890A Helium 2.5

68 300°C Agilentа 7890B Helium 0.75ml/min

103 275 Agilentа GCа 6890N Helium 1

105 300°C Agilentа 7890B Helium 2а ml/min

107 285а °C Thermoа Traceа 1310 Helium 1а mlа /min

135 310а °C Agilentа 5975C Helium 1,5

145 Agilentа 6890N Helium 2
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Participant Gasа chromatographа aGC) Carrierа gas Carrierа gasа flowDesorptionа temperatureа cryotrap 

167 320а °C Agilentа 8890 He 1,5

182 SHIMADZUа Nexisа GC-20230 Helium

183 300 Agilentа 8890а GCа System Helium 1.1

186 300°C Agilentа 8890а GC helium 1.2а mL/min

189 300а ºC Agilentа Technologies,а modelа 7890A helium 2,37

192 280°C Agilentа technologiesа 7890A/5975C Helium 1.3mL/min

206 280 Agilentа 8790 Heа 5,0 1,2а mL/min

215 300°C GC-2030а Nexis Helium 2

218 320а °C ThermoFisherа Traceа 1610 Wasserstoff 2,5

223 210 Agilentа GCMSа 5977Turboа System Helium 51.5

228 280°C Agilent Helium 1,3а ml/min

230 280а °C Thermoа Scientificа GCа Traceа 1610 Helium 0,6

237 +270а °C PEа Clarus Helium 0,7

238 300°C GCа 8890а /а MSDа 5977B Helium 1а mL/min

241 300а °C Agilentа 6890 Helium ca.а 1,5а mL/min

256 Agilentа 8890 Helium 1.2

261 278а °C Perkinа Elmerа Clarusа 680 Helium 1

267 300а °C Agilentа 8890 Helium 1.77а mL/min

325 300 Agilentа GCа 7890B Helium 1.0

503 300°C Agilentа 7890A Helium 2.5

510 Agilentа 6890N Helium 2

а а а а а

Participant Analyticalа column

9 Restekа Rtx-5ms,а 60а m,а 0,32а mmа ID,а 0,50а µm

22 DB-5MSа Length:а 60m;а Diameter:а 0,25mm;а Filmа thickness:а 0,25а µm

30 RTX5-MS

55 DB-5а MSа 60а m
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Participant Analyticalа column

60 HP-5MS

68 Vocolа (L:60а m,а ID:а 0.25mm,а Film-D.:а 1.5um)

103 HP-5MS

105 DB-624:а 60m*0,25mm*1,4µm

107 60а mа xа 0,25а mmа xа 1а µmа (OPTIMAа 5а MS)

135 HP5-MSа UI

145 DB-624;а 60x0,25x1,4

167 Agilentа DB-5MSа UI

182 OPTIMAа 5а MSа Accentа MN

183 HP5-MSа UI

186 Agilentа DB-5а MSа 60mа xа 0,25а mmа xа 1а µm

189 OPTIMAа 5а MS,а 60а mа L,а 0.32а mmа ID,а 1а µmа df

192 DB-5а (60m,а 0.25mmа id,а 1.0µmа df)

206 Restekа Rxi5а SilMSа 60mа 0,25mmIDа 0,25µm

215 VF-5ms

218 DB5-MS/UI

223 Agilentа 19095-433а (60mа Xа 250µmа Xа 0.200µmа filmа thickness100aа poly-dimethylsiloxane,а nonpolar)а analyticalа column.

228 HPа Ultraа 2

230 Restekа Rxiа 1ms,а 60m

237 Varianа 30а m

238 RTXа 624

241 DB-5

256 60а mа Rtxа /а 0.25а IDа /а 1.4а µm

261 Rtx-VMS

267 HPа innow axа 60а mа xа 0.32а mmа xа 0.5а µm,а Agilentа Technologiesа (ref:а 19091N-216)

325 RTX-200

503 HP-5MS
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Participant Analyticalа column

510 DB-624;а 60x0,25x1,4

а а

Participant Detector

9 5977Bа MSD

22 GC/MSа ISQа 7000а Thermoа Scientific

30 FIDа (exceptа benzeneа byа MS)

55 Agilentа MSDа 5677B

60 MS

68 7000Dа Quadrupolа MS/MS

103 Agilentа MSDа 5975

105 MSD(Agilent5977)а +а FID

107 Massenspektrometerа (ISQа 7000)

135 MS

145 FID/MSD

167 Agilentа 5977а MSD

182 SHIMADZUа GCMS-QP2020-NX

183 Agilentа 5977Bа MSD

186 Agilentа 5977Cа GC/MSD

189 Agilentа Technologies,а modelа 5975Cа MSD

192 MSD

206 MSа LECOа Pegasusа 4D

215 MS

218 ThermoFisherа ISQ7610

223 Agilentа 5975Cа XLа Massа Selectiveа Detectorа (MSD)

228 Agilentа MS

230 MS

237 MSD
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Participant Detector

238 GC/MS

241 Agilentа MSDа 5973

256 Agilentа MSDа 5977B

261 Massenspektrometerа Perkinа Elmerа Clarusа SQ8

267 Massа spectrometerа (scanа modeа forа acquisition)

325 Agilentа MSа 5977B

503 MS

510 FID/MSD

а а

Participant Dataа evaluation

9 Externalа calibrationа usingа internalа standard

22 Identification:а viaа commercialа spectraа libraries,а retentionа timeа andа fragmentа ionа spectra;а Quantification:а viaа substanceа specificа viaа peakа areasа ofа targetа andа qualifierа ions;а Internalа standard:а

Cyclodecane

30 externalа standard

55 calibrationа curveа w ithа internalа standardа 2FT

60 Scan

68 externerа Standard

103 Externalа standardsа andа MassHunterа w ithа NISTа Library

105 Quantifiziertа überа FID,а externerа Standard,а identifiziertа MSDа +а externerа Standard

107 automat.а Identifizierungа undа Quantifizierungа mittelsа Chromeleon-Softw areа unterа Nutzungа desа internenа Standardsа Toluol-d8

135 externalа calibration

145 Quantifizierung:а FIDа Qualifizierung:MSD

167 3а Pointа calibrationа curveа w ithа internalа standard,а matchа againstа commercialа librariesа w ithа qualifierа ions.

182 mitа externenа Standards

183 Quantificationа w ithа calibrationа curveа andа ISTDа (Tolueneа D8)

186 internalа standard

189 Identificationа byа MSDа andа quantificationа usingа specificа responseа factor,а usingа calibrationа curveа w ithа 5а levelsа ofа concentrationа (w ithа internalа standard)
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Participant Dataа evaluation

192 Absoluteа calibrationа curve

206 externeа Standards

215 subststanzspez.а Kalibrierungа mitа internenа Std.

218 RT,а Qualifier,а Ionenspur,а externerа Standardа durchа Kalibrierung

223 SCAN

228 extern

230 externeа Referenzstandards,а eigeneа Belegung,а Retentionszeit,а MS

237 externerа undа internerа Standard

238 Internalа calibrationа +а SIM&SCAN

241 internerа Standard

256 Substanzspezifischeа Kalibrierung,а Retentionszeit,а Massenspektren

261 Quantifiziertа nachа charakteristischerа Ionenspurа mitа internemа Standardа undа 7-Punktа Kalibrierung,а Identifikationа erfolgtа nachа Spektrum

267 Acquisitionа inа scanа mode,а quantificationа w ithа oneа m/zа quantifierа andа confirmationа ofа identificationа w ithа specificа qualifiersа andа theirа ratio

325 Externalа standard

503 Scan

510 Quantifizierung:а FIDа Qualifizierung:MSD

а а

Participant Recoveryа rate Dateа ofа analysis

9 Nein 03.07.2026

22 no 09.07.2026

30 no 16/07/2026а andа 20/07/2026

55 yes 11/06/2026

60 No 16/06/2026

68 Nein 16.07.2026

103 No 01.07.2026

105 Nein 12.06.2026

107 ja 25.06.2026
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Participant Recoveryа rate Dateа ofа analysis

135 no 19.06.2026

145 nein

167 No 06.Jun.2026

182 17.06.2026

183 No 15/06/2026

186 no 15/06/2026

189 no 02/07/2026а andа 03/07/2026

192 No 30.06.2026

206 nein 09.07.2026

215 nein 03.07.26

218 Nein 16.06.2026

223 NO 07/10/26

228 nein 23.06.2026

230 nein 16.06.2026а undа 18.06.2026

237 nein 16.а Juniа 2026

238 No 22/06/2026

241 nein 16.а Juniа 2026

256 nein 11.06.2026

261 Nein 08.-09.07.2026

267 No 12/06/2026а (dd/mm/yyyy)

325 No 2026.07.17

503 no 12/06/2026

510 nein
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