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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 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 98-82-8 for analysis 329735000 Thermo Scientific
benzene)

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 Tenax™ 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 ug/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
e |aboratory means of all samples and measurands

e diagrams of all measurands per sample

e Z-scores of all samples and measurands

o results of blank values

o 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.
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Volatile organic compoungs -VOC- with thermal desorption 2026

Summary of laboratory means

Sample 1

Sample 1

Laboratory Benzene Z score 1-Butanol Z score n-Butyl acetate Z score Cumene Z score
Unit ug/m? ug/m? pg/m? ug/m?

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 24 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 45
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 24
223 49.45 34 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
PROLab Plus V. 2025.11.6.6 Page 4 w IFA
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Volatile organic compoungs -VOC- with thermal desorption 2026 Sample 1
Summary of laboratory means

Sample 1

Laboratory Benzene Z score 1-Butanol Z score n-Butyl acetate Z score Cumene Z 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

Statistical method ISO 5725-2 ISO 5725-2 ISO 5725-2 ISO 5725-2

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

No. of laboratories that submitted results 32 25 26 25

Mean 36.81 50.41 87.11 50.54

Reproducibility s.d. 4.80 9.27 11.34 5.31

Rel. reproducibility s.d. 13.0 % 18.4 % 13.0 % 10.5 %

Reference value 36.40 52.50 84.10 48.90

SDPA 3.68 5.04 8.71 5.05

Rel. SDPA 10.0 % 10.0 % 10.0 % 10.0 %

Upper limit of tolerance 4417 60.50 104.53 60.65

Low er limit of tolerance 29.45 40.33 69.69 40.43

Type B outliers 1 2

Type C outliers 1 3

Type F outliers 2 1

Number of laboratories w ith mean outside 6 9 3 3

of tolerance limits

No. of laboratories after elimination of 28 24 23 23

outliers type A-D and F (w ithout

laboratories that only gave states but no

measured values)

PROLab Plus V. 2025.11.6.6 Page 5 w IFA
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Volatile organic compoungs -VOC- with thermal desorption 2026 Sample 1
Summary of laboratory means

Sample 1

Laboratory n-Decane Z score Ethylbenzene Z score Naphthalene Z score Toluene Z score
Unit ug/m? ug/m? ug/m? ug/m?

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 25 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 22
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
PROLab Plus V. 2025.11.6.6 Page 6 w IFA
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Volatile organic compoungs -VOC- with thermal desorption 2026

Summary of laboratory means

Sample 1

Sample 1

Laboratory n-Decane Z score Ethylbenzene Z score Naphthalene Z score Toluene Z score
256 99.55 -0.7 31.70 -0.2 22.33 -1.2 25.83 -1.1
261 104.46 -0.3 3245 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
Statistical method ISO 5725-2 ISO 5725-2 ISO 5725-2 ISO 5725-2

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

No. of laboratories that submitted results 26 32 27 32

Mean 107.44 32.49 25.34 29.14

Reproducibility s.d. 11.64 3.81 4.32 3.07

Rel. reproducibility s.d. 10.8 % 1.7 % 171 % 10.5 %

Reference value 99.50 32.90 25.00 28.00

SDPA 10.74 3.25 2.53 2.91

Rel. SDPA 10.0 % 10.0 % 10.0 % 10.0 %

Upper limit of tolerance 128.93 38.99 30.41 34.96

Low er limit of tolerance 85.95 25.99 20.28 23.31

Type B outliers 1 2

Type C outliers 1 1 2

Type F outliers

Number of laboratories w ith mean outside 2 3 4

of tolerance limits

No. of laboratories after elimination of 25 30 23 28

outliers type A-D and F (w ithout

laboratories that only gave states but no

measured values)

PROLab Plus V. 2025.11.6.6 Page 7 w IFA
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Volatile organic compoungs -VOC- with thermal desorption 2026

Summary of laboratory means

Sample 1

Sample 1
Laboratory 1,2,3- Z score p-Xylene Z score
Trimethylbenze
Unit ug/m? pg/m?
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
PROLab Plus V. 2025.11.6.6 Page 8 w IFA
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Volatile organic compoungs -VOC- with thermal desorption 2026

Summary of laboratory means

Sample 1

Sample 1

Laboratory 1,2,3- Z score p-Xylene Z score
Trimethylbenze

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

Statistical method 1ISO 5725-2 ISO 5725-2

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

No. of laboratories that submitted results 26 32

Mean 63.44 69.90

Reproducibility s.d. 712 7.43

Rel. reproducibility s.d. 11.2% 10.6 %

Reference value 59.80 68.10

SDPA 6.34 6.99

Rel. SDPA 10.0 % 10.0 %

Upper limit of tolerance 76.13 83.88

Low er limit of tolerance 50.75 55.92

Type B outliers 1 3

Type C outliers 2

Number of laboratories w ith mean outside 2 5

of tolerance limits

No. of laboratories after elimination of 25 27

outliers type A-D and F (w ithout

laboratories that only gave states but no

PROLab Plus V. 2025.11.6.6 Page 9
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Sample 1

Volatile organic compoungs -VOC- with thermal desorption 2026

Summary of laboratory means

Sample 1
Laboratory 1,2,3- Z score p-Xylene Z score
Trimethylbenze
measured values)
Page 10 W IFA
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Volatile organic compoungs -VOC- with thermal desorption 2026 Sample 2
Summary of laboratory means

Sample 2

Laboratory Benzene Z score 1-Butanol Z score n-Butyl acetate Z score Cumene Z score
Unit ug/m? ug/m? pg/m? ug/m?

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
PROLab Plus V. 2025.11.6.6 Page 11 w IFA
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Volatile organic compoungs -VOC- with thermal desorption 2026 Sample 2
Summary of laboratory means

Sample 2

Laboratory Benzene Z score 1-Butanol Z score n-Butyl acetate Z score Cumene Z 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 22 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 25 69.00 0.2
503 53.09 0.1 68.16 0.0
510 62.50 1.9 80.00 0.6

Statistical method ISO 5725-2 ISO 5725-2 ISO 5725-2 ISO 5725-2

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

No. of laboratories that submitted results 32 25 26 25

Mean 52.38 75.48 32.36 67.86

Reproducibility s.d. 6.64 11.53 4.60 6.84

Rel. reproducibility s.d. 12.7 % 15.3 % 14.2 % 10.1 %

Reference value 52.60 77.20 31.40 65.70

SDPA 5.24 7.55 3.24 6.79

Rel. SDPA 10.0 % 10.0 % 10.0 % 10.0 %

Upper limit of tolerance 62.85 90.58 38.83 81.44

Low er limit of tolerance 41.90 60.39 25.89 54.29

Type B outliers 2 3

Type C outliers 1 2 1

Type F outliers 1

Number of laboratories w ith mean outside 4 5 3 (5)

of tolerance limits

No. of laboratories after elimination of 28 22 24 21

outliers type A-D and F (w ithout

laboratories that only gave states but no

measured values)

PROLab Plus V. 2025.11.6.6 Page 12 w IFA
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Volatile organic compoungs -VOC- with thermal desorption 2026 Sample 2
Summary of laboratory means

Sample 2

Laboratory n-Decane Z score Ethylbenzene Z score Naphthalene Z score Toluene Z score
Unit ug/m? ug/m? ug/m? ug/m?

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 25 137.55 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 21 89.98 4.2 79.77 2.2
105 87.85 -1.0 53.60 -1.8
107 122.70 41 161.35 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
PROLab Plus V. 2025.11.6.6 Page 13 w IFA
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Volatile organic compoungs -VOC- with thermal desorption 2026

Summary of laboratory means

Sample 2

Sample 2

Laboratory n-Decane Z score Ethylbenzene Z score Naphthalene Z score Toluene Z 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
Statistical method ISO 5725-2 ISO 5725-2 ISO 5725-2 ISO 5725-2

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

No. of laboratories that submitted results 26 32 28 32

Mean 86.86 97.93 63.30 65.18

Reproducibility s.d. 9.48 9.90 9.04 7.11

Rel. reproducibility s.d. 10.9 % 101 % 14.3 % 10.9 %

Reference value 81.70 99.90 65.00 64.20

SDPA 8.69 9.79 6.33 6.52

Rel. SDPA 10.0 % 10.0 % 10.0 % 10.0 %

Upper limit of tolerance 104.23 117.51 75.96 78.21

Low er limit of tolerance 69.49 78.34 50.64 52.14

Type B outliers 2 1 2

Type C outliers 2 3 1

Type F outliers

Number of laboratories w ith mean outside ) 4 4

of tolerance limits

No. of laboratories after elimination of 22 28 24 30

outliers type A-D and F (w ithout

laboratories that only gave states but no

measured values)

PROLab Plus V. 2025.11.6.6 Page 14 w IFA
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Volatile organic compoungs -VOC- with thermal desorption 2026

Summary of laboratory means

Sample 2

Sample 2
Laboratory 1,2,3- Z score p-Xylene Z score
Trimethylbenze
Unit ug/m? pg/m?
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 25 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
PROLab Plus V. 2025.11.6.6 Page 15
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Volatile organic compoungs -VOC- with thermal desorption 2026

Summary of laboratory means

Sample 2

Sample 2

Laboratory 1,2,3- Z score p-Xylene Z score
Trimethylbenze

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

Statistical method 1ISO 5725-2 ISO 5725-2

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

No. of laboratories that submitted results 25 32

Mean 28.38 41.71

Reproducibility s.d. 3.55 4.27

Rel. reproducibility s.d. 12.5% 10.2 %

Reference value 27.00 41.50

SDPA 2.84 4.17

Rel. SDPA 10.0 % 10.0 %

Upper limit of tolerance 34.05 50.05

Low er limit of tolerance 22.70 33.37

Type C outliers 3

Type F outliers

Number of laboratories w ith mean outside 4

of tolerance limits

No. of laboratories after elimination of 22 27

outliers type A-D and F (w ithout

laboratories that only gave states but no
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Sample 2

Volatile organic compoungs -VOC- with thermal desorption 2026

Summary of laboratory means

Sample 2
Laboratory 1,2,3- Z score p-Xylene Z score
Trimethylbenze
measured values)
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Volatile organic compoungs -VOC- with thermal desorption 2026

Summary results

Sample:
Measurand:
Statistical method:
Rel. SDPA:

Number of laboratories in calculation + outliers: 32

1

Benzene
1ISO 5725-2

10.0%

Mean:
Reproducibility s.d.:
Rel. reproducibility s.d.:
Reference value:
Range of tolerance:

36.81 uyg/m?®

4.80 ug/m?*

13.0%

36.40 ug/m?
29.45 - 44 17 pg/m?® (|Z Score| <= 2.0)

Control limits: 25.76 and 47.85 pg/m?®
60
CE q\
55 A 5
$
FE
50 —
Control limit E | A&
45| Limit of tolerance

> @
DO
o e’ A
£ ol R a I 4 I &
5 .
()
=
I 4 2 [
35 l * .
30
\ Limit of tolerance
21 FE Control limit
A&
20
U I I 1 I U I 1 I I 1 I I I I I I I I I I 1 I I I 1 I 1 I I I
N n [-e] N n N - [<2] n ™ o n © N~ © n [} N~ (2] [ (-] o © n N~ o [+ (=] o~ -~ N~
N N N 0 o (=] (-] (=) - (=] ©o (3] wn (] o wn [x¢] ©o o 0 - [2¢] (=) < ©o - © (3] N < o
™ (3] - -~ - N - (3] n - N (3] N (3] N - -~ (3] N - -~ - n N N -~
Laboratory
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sample: 1 Mean: 50.41 pg/m?
Measurand: 1-Butanol Reproducibility s.d.: 9.27 pyg/m?
Statistical method: ISO 5725-2 Rel. reproducibility s.d.: 18.4%
Rel. SDPA: 10.0% Reference value: 52.50 pg/m?®
Number of laboratories in calculation + outliers: 25 Range of tolerance: 40.33 - 60.50 pg/m?* (|Z Score| <= 2.0)
Control limits: 35.29 and 65.54 pg/m?
75+
E
70
E
Control limit 1
65 A
Limit of tolerance
60-
o B (A
551 A
ng .
2
50 —
45 . l
: £ 3
40 E_|A

Limit of tolerance

> [Bf -
B

35- T
Control limit
304
I I I U 1 1 I I I 1 I I 1 I 1 I I 1 I 1 1 I I I U
(3¢ wn o N (<] [=] - N~ [+ [<2] n n N N~ o 0 N~ o -~ n n © (2] © N
N N (=] (3] © o © o ™ - (-] (2] [2¢] - o - < < wn (=) o wn (-]
N ™ N N - -~ - N - N N N - n N - - - N -
Laboratory
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sample: 1 Mean: 87.11 pg/m?®
Measurand: n-Butyl acetate Reproducibility s.d.: 11.34 pg/m?
Statistical method:

1ISO 5725-2 Rel. reproducibility s.d.: 13.0%
Rel. SDPA: 10.0% Reference value: 84.10 pg/m?®
Number of laboratories in calculation + outliers: 26 Range of tolerance: 69.69 - 104.53 pg/m?® (|Z Score| <= 2.0)
Control limits: 60.98 and 113.25 pg/m?
130
CE
120
I A
Control limit A E
1104

Limit of tolerance A ]

100

-A- A
o »
E 90 : 2 [ é\f
2 <&
A /
80 & & Al
A
E A I
70-‘$_'
Limit of tolerance
60

Control limit

50
T T T T T T T T T T T T T T T T T T T T T T T T T T
) o o N o -] 0 o N~ - © o © o 0 o 0 ~ - N © 2] [ © [3e) N~
N © © ~N © © - X) © - 2] o ™ © <) [ © < © © 0 © re] =3 o
N - - N N N N - N - N (2] N N - - - (3] - -
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sample: 1 Mean: 50.54 pg/m?®
Measurand: Cumene Reproducibility s.d.: 5.31 pg/m?
Statistical method: 1ISO 5725-2 Rel. reproducibility s.d.: 10.5%
Rel. SDPA: 10.0% Reference value: 48.90 pg/m?
Number of laboratories in calculation + outliers: 25 Range of tolerance: 40.43 - 60.65 pg/m? (|Z Score| <= 2.0)
Control limits: 35.38 and 65.70 pg/m?
75
70

Control limit

73.25 —>
106.00 —>

E
65-
Limit of tolerance
60-
O
>
55 * - 4 (]
. A & B /-‘* &
5 Y s
= 50 /_Q'
45 I . I . *
40+ —
Limit of tolerance
35_ . -
Control limit
30+
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(1= (=] [=2] [+ n © <] © (2] n n N~ -] - [=;] wn (=] N~ (2] N~ (2] N 0 N~ -~
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PROLab Plus V. 2025.11.6.6 Page 21
28.08.2026

WirA

Institut fiir Arbeitsschutz der
Deutschen Gesetzlichen Unfallversicherung



Volatile organic compoungs -VOC- with thermal desorption 2026

Summary results

Sample:
Measurand:
Statistical method:
Rel. SDPA:

n-Decane
1ISO 5725-2

10.0%
Number of laboratories in calculation + outliers: 26

Mean:
Reproducibility s.d.:
Rel. reproducibility s.d.:
Reference value:
Range of tolerance:

107.44 pg/m?

11.64 ug/m?

10.8%

99.50 pg/m?

85.95 - 128.93 pg/m? (|Z Score| <= 2.0)

Control limits: 75.21 and 139.67 pg/m?
160 -
150
Control limit
140
Limit of tolerance
130
120 - _‘_ - ' . l ée'é\
)
o O
m  d " [ &
£ 110 A \7\
) A ®
100- L
90 @
80 Py E Limit of tolerance
8 A&
70 Control limit
60 -
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[ N o (=2 N o n [+ (=] wn - N~ (-] [l (=] (=] N~ n (-] n - N (2] (1] N~ N~
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sample: 1

Measurand: Ethylbenzene
Statistical method: 1ISO 5725-2
Rel. SDPA: 10.0%

Number of laboratories in calculation + outliers: 32

Mean:
Reproducibility s.d.:

Rel. reproducibility s.d.:

Reference value:
Range of tolerance:
Control limits:

32.49 pg/m?®

3.81 yg/m?

11.7%

32.90 pyg/m?

25.99 - 38.99 pg/m? (|Z Score| <= 2.0)
22.74 and 42.24 pg/m?®

37.5

35.0

47.5

45.0

42.5

Control limit

FE

40.0 Limit of tolerance

32.5

ng/m?

30.0

27.5

*l*-l.'*l
E

25.0

22.5

2

Limit of tolerance

20.0

17.54

Control limit

22
206
325
223
183
503
189
60|
145
68|

105

230

256

228

238

1 I
[T2] -
[T2] ©

N

Laboratory

510

30

192
135
237
215
218
267

167

186
241}
103
182
107
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sample: 1 Mean: 25.34 yg/m?
Measurand: Naphthalene Reproducibility s.d.: 4.32 pg/m?
Statistical method: 1ISO 5725-2 Rel. reproducibility s.d.: 17.1%
Rel. SDPA: 10.0% Reference value: 25.00 pg/m?
Number of laboratories in calculation + outliers: 27 Range of tolerance: 20.28 - 30.41 pg/m?3 (|Z Score| <= 2.0)
Control limits: 17.74 and 32.95 pg/m?®
40.0+ FE
37.5
35.0

Control limit

A
32.5-

- (Al
Limit of tolerance N i
30.0
"I LA &

& B [
o 1 a /[
E 250 Z
2
s al Ll
20.0 FE A ..
E Limit of tolerance
al E
17.5- A
FE m & Control limit
15.0 @ A
12.5- A
10.0 ——
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
N [ (2] (2] n N o (=] [+ - N~ n N~ (1= (=] [=] [=2] n N~ N n -~ (-] N~ (-] ™
(=] ©o (<] N (=] wn N n ™ © © ©o N © (-] o (3] (-] - ™ [-°] ™ < o - o
- - N 0n N N N - (2] N - N - N N - - N - N -
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sample: 1

Mean: 29.14 yg/m?
Measurand: Toluene Reproducibility s.d.: 3.07 pg/m?
Statistical method: 1ISO 5725-2 Rel. reproducibility s.d.: 10.5%
Rel. SDPA: 10.0% Reference value: 28.00 pg/m?
Number of laboratories in calculation + outliers: 32 Range of tolerance: 23.31 - 34.96 pg/m? (|Z Score| <= 2.0)
Control limits: 20.40 and 37.88 pg/m?®
BE
45
CE
40 — A
Control limit E
Limit of tolerance ]
35
o c S
: £ . & ¢
5 N A A A l A /-\* &
L | %
30
A &
& i
25 N -
A 1
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20 —
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15
U 1 I I I I I I I I 1 I 1 I 1 I I I 1 1 I I I I 1 1 I I I I I I
N [<2] © o [ 0 ==} - -] n o n [=2] N N 0 © (2] 0 o n N N N o o - © [x¢] (2] [{=3 N~
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sample: 1 Mean: 63.44 yg/m?
Measurand: 1,2,3-Trimethylbenzene Reproducibility s.d.: 7.12 yg/m?
Statistical method: 1ISO 5725-2 Rel. reproducibility s.d.: 11.2%
Rel. SDPA: 10.0% Reference value: 59.80 pg/m?®
Number of laboratories in calculation + outliers: 26 Range of tolerance: 50.75 - 76.13 pg/m?* (|Z Score| <= 2.0)
Control limits: 44.41 and 82.47 pg/m?®
90+
Control limit
804
Limit of tolerance
O
70 . - - é&
<
A A »
;3 .
&
E o * & /
2 &
. i
50 L= —1
I Limit of tolerance
Control limit
40 &
S
w0
304 \L
I 1 I I 1 I I 1 I 1 I 1 I I I 1 1 I I I I I 1 U I I
(2] N o © N (] -3 [<2] o o T2l o N~ N~ - n n o -] N ™ - (<] N N 'e]
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N N - N N - N N - N N N - - (3] (3] - N - - (2]
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sample: 1 Mean: 69.90 pg/m?
Measurand: p-Xylene Reproducibility s.d.: 7.43 pg/m?®
Statistical method: 1ISO 5725-2 Rel. reproducibility s.d.: 10.6%
Rel. SDPA: 10.0% Reference value: 68.10 pg/m?
Number of laboratories in calculation + outliers: 32 Range of tolerance: 55.92 - 83.88 ug/m?* (|Z Score| <= 2.0)
Control limits: 48.93 and 90.87 pg/m?®
110+
BE
100 w
Control limit E
90
Limit of tolerance ¢ ¢ i
1 A 2
N l A A &
A 2 o
& A &
70 £
E
[=)
=

E.-**t_* I

@ A Limit of tolerance
50 L
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40
BE
30- A
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20l A&
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sample: 2 Mean: 52.38 pg/m?®
Measurand: Benzene Reproducibility s.d.: 6.64 pg/m?
Statistical method: 1ISO 5725-2 Rel. reproducibility s.d.: 12.7%
Rel. SDPA: 10.0% Reference value: 52.60 pg/m?®
Number of laboratories in calculation + outliers: 32 Range of tolerance: 41.90 - 62.85 pg/m? (|Z Score| <= 2.0)
Control limits: 36.66 and 68.09 pg/m?
c
70-1-Control limit A El
| Al g 2
Limit of tolerance g T
| \QQ
0. 5 &
e""
| &
A A A é: 4
E 50 -
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N & 2
A ® 2
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sample:
Measurand:
Statistical method:
Rel. SDPA:

Number of laboratories in calculation + outliers: 25

2
1-Butanol
1ISO 5725-2

10.0%

Mean:
Reproducibility s.d.:

Rel. reproducibility s.d.:

Reference value:
Range of tolerance:

75.48 pg/m?®

11.53 uyg/m?

15.3%

77.20 ug/m?

60.39 - 90.58 pg/m? (|Z Score| <= 2.0)

Control limits: 52.84 and 98.13 pg/m?
120+
FE
110
E E E
1004 Control limit E $ -
Limit of tolerance $ ]
i W
90 - R
-
4 O
E 80 c ' é&
, L L
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sample: 2 Mean: 32.36 pyg/m?®
Measurand: n-Butyl acetate Reproducibility s.d.: 4.60 pg/m?
Statistical method: 1ISO 5725-2 Rel. reproducibility s.d.: 14.2%
Rel. SDPA: 10.0% Reference value: 31.40 pg/m?®
Number of laboratories in calculation + outliers: 26 Range of tolerance: 25.89 - 38.83 pg/m? (|Z Score| <= 2.0)
Control limits: 22.65 and 42.06 pg/m?®
47.5+
45.0
42 5.} €ontrol limit

40.0¢ Limit of tolerance

37.5-
35.0-

c

E 225 ]

> A
30.0-
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sample:

2 Mean: 67.86 pg/m?
Measurand: Cumene Reproducibility s.d.: 6.84 pg/m?
Statistical method: 1ISO 5725-2 Rel. reproducibility s.d.: 10.1%
Rel. SDPA: 10.0% Reference value: 65.70 pg/m?
Number of laboratories in calculation + outliers: 25 Range of tolerance: 54.29 - 81.44 ug/m?* (|Z Score| <= 2.0)
Control limits: 47.50 and 88.22 pg/m?®
1004 CE BE q\ 1\
e g
A G
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i d E
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sampl

[H

Measurand:

Statisti

ical method:

Rel. SDPA:
Number of laboratories in calculation + outliers: 26

2
n-Decane
1ISO 5725-2
10.0%

Mean:

Reproducibility s.d.:
Rel. reproducibility s.d.:
Reference value:

Range of tolerance:

86.86 ug/m?®

9.48 ug/m?
10.9%

81.70 ug/m?

69.49 - 104.23 pg/m?® (|Z Score| <= 2.0)

Control limits: 60.80 and 112.92 pg/m?
130 GE /F
120 A
Control limit E
1104 E S R
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sample: 2

Mean: 97.93 pg/m?®
Measurand: Ethylbenzene Reproducibility s.d.: 9.90 pg/m?®
Statistical method: 1ISO 5725-2 Rel. reproducibility s.d.: 10.1%
Rel. SDPA: 10.0% Reference value: 99.90 pg/m?
Number of laboratories in calculation + outliers: 32 Range of tolerance: 78.34 - 117.51 pg/m? (|Z Score| <= 2.0)
Control limits: 68.55 and 127.30 pg/m?
170+ BE
160 CE $
150 A
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CE [
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e E A
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Volatile organic compoungs -VOC- with thermal desorption 2026

Summary results

Sample:
Measurand:
Statistical method:
Rel. SDPA:

2
Naphthalene
ISO 5725-2

10.0%
Number of laboratories in calculation + outliers: 28

Mean:
Reproducibility s.d.:
Rel. reproducibility s.d.: 14.3%
Reference value:
Range of tolerance:
Control limits:

63.30 pg/m?
9.04 pg/m?

65.00 pg/m?

50.64 - 75.96 pg/m?* (|Z Score| <= 2.0)
44.31 and 82.29 pg/m?®
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o
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=
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sample:

2 Mean: 65.18 pg/m?
Measurand: Toluene Reproducibility s.d.: 7.11 pg/m?
Statistical method: 1ISO 5725-2 Rel. reproducibility s.d.: 10.9%
Rel. SDPA: 10.0% Reference value: 64.20 pg/m?
Number of laboratories in calculation + outliers: 32 Range of tolerance: 52.14 - 78.21 pyg/m?* (|Z Score| <= 2.0)
Control limits: 45.62 and 84.73 pg/m?®
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Volatile organic compoungs -VOC- with thermal desorption 2026
Summary results

Sample: 2 Mean: 28.38 pg/m?
Measurand: 1,2,3-Trimethylbenzene Reproducibility s.d.: 3.55 pyg/m?®
Statistical method: 1ISO 5725-2 Rel. reproducibility s.d.: 12.5%
Rel. SDPA: 10.0% Reference value: 27.00 pg/m?
Number of laboratories in calculation + outliers: 25 Range of tolerance: 22.70 - 34.05 pg/m?® (|Z Score| <= 2.0)
Control limits: 19.87 and 36.89 pg/m?®
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Volatile organic compoungs -VOC- with thermal desorption 2026

Summary results

Sample:
Measurand:
Statistical method:
Rel. SDPA:

Number of laboratories in calculation + outliers:

2
p-Xylene

ISO 5725-2
10.0%

32

Mean: 41.71 pg/m?

Reproducibility s.d.: 4.27 pg/m?
Rel. reproducibility s.d.: 10.2%
Reference value: 41.50 yg/m?

Range of tolerance: 33.37 - 50.05 pg/m?® (|Z Score| <= 2.0)

Control limits: 29.20 and 54.23 pg/m?®
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Volatile organic compoungs -VOC- with thermal desorption 2026

Sample chart of Z Scores

Sample:

Measurand

Toluene 1,2,3-Trimethylbenzene p-Xylene

1-Butanol n-Butyl acetate Cumene n-Decane Ethylbenzene Naphthalene

Benzene
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Volatile organic compoungs -VOC- with thermal desorption 2026
Sample chart of Z Scores

Sample: 1
Measurand
Benzene 1-Butanol n-Butyl acetate Cumene n-Decane Ethylbenzene Naphthalene Toluene 1,2,3-Trimethylbenzene p-Xylene
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Volatile organic compoungs -VOC- with thermal desorption 2026

Sample chart of Z Scores

2

Sample:

Measurand

Toluene 1,2,3-Trimethylbenzene p-Xylene

1-Butanol n-Butyl acetate Cumene n-Decane Ethylbenzene Naphthalene

Benzene
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Volatile organic compoungs -VOC- with thermal desorption 2026
Sample chart of Z Scores

Sample: 2

Measurand

Benzene 1-Butanol n-Butyl acetate Cumene n-Decane Ethylbenzene Naphthalene

Toluene 1,2,3-Trimethylbenzene p-Xylene
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Volatile organic compoungs -VOC- with thermal desorption 2026 - Blank values

Summary of laboratory test results

Sample Blank value 1

Laboratory Benzene 1-Butanol n-Butyl acetate Cumene n-Decane Ethylbenzene Naphthalene Toluene 1,2,3-Trimethyl- p-Xylene
benzene
Unit ug/m? ug/m? pg/m? ug/m? ug/m? pg/m? ug/m? ug/m? ug/m? ug/m?
9 1.87 0.67 0.16 0.03 0.45 0.22 0.85 0.08 0.43
22 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00
30 <1.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00
55 1.10
60 <2.50 <2.50 <250 <2.50 <2.50 <250 <2.50
68 7.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 1.00 <1.00 <1.00
103 1.52 7.27 3.57
107 5.50
135 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 < 2.00 3.72 <2.00 <2.00
167 0.30 0.30 0.50
182 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
186 5.70 7.00 0.60 0.50 0.10 21.60 0.20 1.40
192 0.39 0.52 0.10 0.27 0.26 0.07 0.74 0.10 0.54
206 0.90 0.10 2.10 0.50 2.10 0.20
215 0.80
218 5.00
223 4.32 11.43 1.05 8.18 4.96 2.80 0.87
228 1.50 0.70
230 <1.00 <2.00 <2.00 <2.00 <2.00 <1.00 <1.00 <1.00 <1.00 <1.00
238 <5.00 <25.00 <10.00 <25.00 <10.00 < 25.00 <10.00
256 1.79 1.16 <0.50 <0.50 <0.50 <0.50 <0.50 1.89 <0.50 0.59
261 0.02 0.16 0.65 0.64
267 <2.50 <1.00 <2.50 <2.50 <2.50 <2.50 <250 <2.50 <2.50
325 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
503 <5.00 <5.00 < 5.00 <5.00 <5.00 <5.00
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Volatile organic compoungs -VOC- with thermal desorption 2026 - Blank values
Summary of laboratory test results

Sample Blank value 2

Laboratory Benzene 1-Butanol n-Butyl acetate Cumene n-Decane Ethylbenzene Naphthalene Toluene 1,2,3-Trimethyl- p-Xylene
benzene

Unit ug/m? ug/m? pg/m? ug/m? ug/m? pg/m? ug/m? ug/m? ug/m? ug/m?
9 1.29 0.73 0.12 0.03 0.35 0.13 0.52 0.05 0.27
22 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00
30 <1.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00
55 0.40
60 <252 <252 <252 <252 <252 <252 <252
68 7.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 1.00 <1.00 <1.00
103 0.74

107 5.40
135 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 < 2.00 2.54 <2.00 <2.00
167 0.20

182 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
186 3.00 4.00 0.40 0.20 0.10 6.70 0.10 0.40
192 0.34 0.46 0.13 0.21 0.17 0.12 0.43 0.11 0.37
206 0.20 0.90 0.10 2.10 0.30 2.10 0.10
215 0.60

218 5.00

223 4.35 11.44 1.05 8.17 5.03 2.79 0.90
230 <1.00 <2.00 <2.00 <2.00 <2.00 <1.00 <1.00 <1.00 <1.00 <1.00
238 <5.00 <25.00 <10.00 < 25.00 <10.00 <25.00 <10.00
256 3.25 0.80 <0.50 < 0.50 <0.50 <0.50 <0.50 1.38 <0.50 <0.50
261 0.07 0.12 0.49 0.54
267 <2.50 <1.00 <2.50 <250 <2.50 <2.50 <250 <2.50 <2.50
325 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
503 <5.10 <5.10 <5.10 <5.10 <5.10 <5.10
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Volatile organic compoungs -VOC- with thermal desorption 2026
Questions and Answers

Participant Sample carrier Analytical method
9 Tube Inert, Tenax TA, Markes DIN 16000-6

22 Tenax TA (35/60) Markes international GC/MS w ith Thermodesorption (DIN ISO 16000-6 (2021))
30 Tenax TA ISO 16000-6

55 Tenax TA, Markes ISO 16000-6

60 manufacturer DIN ISO 16000-6

68 Tenax®TA Thermal Desorption Tube Eigene

103 Tenax TA DIN ISO 16000-6
105 TenaxTA + Carbosieve Sl DIN ISO 16017-1
107 Tenax TA DIN ISO 16000-6
135 steel tubes w. TENAX TA Supelco 16000-6

145 Gerstel Tenax TA + Carbosieve S3 Hausmethode

167 Markes Material Emission Tubes (Quartz Wool, Tenax TA, Carbograph 5TD) EN 16516

182 Tenax TA von Markes DIN ISO 16000-6
183 Markes Bio-monitoring stainless steel tubes ISO 16000-6

186 stainless steel tubes, 250 mg TTA 60/80 mesh, Intern fabrication

189 Tenax TA ISO 16000-6

192 TenaxTA ISO 16000-6

206 Tenax Camsco DIN ISO 16000-6
215 Tenax TA DIN ISO 16000-6
218 Tenax TA DIN ISO 16000-6:2022-03
223 Tenax TA (2.6-diphenylene oxide)

228 Tenax DIN ISO 16000-6
230 Tenax TA, Firma Gerstel DIN ISO 16000-6
237 Tenax TA 60/80, Markes Inhouse

238 Tubes markes carbotrap 349 (CpkY/CpkB/CbXn 1003)
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Volatile organic compoungs -VOC- with thermal desorption 2026
Questions and Answers

Participant Sample carrier Analytical method

241 Glasrohre Typ Gerstel Tenax Buchem DIN ISO 16000-6

256 Tenax TA DIN ISO 16000-6

261 Edelstahl Adsorptionsréhrchen gefiillt mit Tenax TA, Firma Camsco und Perkin Eimer DIN ISO 16000-6

267 Stainless Steel tubes filled w ith Tenax TA (ref. C1-AXXX-5003, Markes International) ISO 16000-6

325 Tenax TA, PerkinElmer ISO 16000-6

503 manufacturer DIN ISO 16000-6

510 Gerstel Tenax TA + Carbosieve S3 Hausmethode

Participant Thermal desorber Desorptions temperature tubes Desorption flow Desorption time Focussing temperature
9 Gerstel TD 3.5+ 285 20 12 -30

22 Thermodesorber TD100-xr Markes 280 °C 40 ml/min 6 min -10°C
30 TD 650 Perkin EImer 260°C 50 30 -30°C
55 Markes TD-100 xr 280 30 10 10

60 Markes 295 100 5 -10

68 TD100-xr 300°C 50 20 -20°C
103 Gerstel TDS3 275 50 7

105 Gerstel TDS2 260°C 20 ml/min 16 min -150°C
107 Markes 100-TD xr 280 °C 40 ml/min 6 min -5°C
135 PE TurboMatrix 650 280 °C 25-30 20 -20°C
145 Gerstel TDS3 260°C 50 21 -150°C
167 Markes ATD 100XR 320 40 10 5°C
182 Markes TD100-xr

183 Markes UNITY-xr 280 50 7 20

186 TD-100Xr Markes 300°C 50 mL/min 5 min -30°C
189 PerkinElmer, Turbo Matrix Series 650 ATD 280 °C 30 10 -30 °C
192 Markes International TD-100 270°C 30mL/min 10min 5°C
206 Perkin ElImer ATD 260 50 5 -30
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Volatile organic compoungs -VOC- with thermal desorption 2026
Questions and Answers

Participant Thermal desorber Desorptions temperature tubes Desorption flow Desorption time Focussing temperature
215 Shimadzu TD30-R 280°C 50 15 0°C
218 Markes TD 100 xr 300 °C 80 10 -5°C
223 GERSTEL TDS 3 200 60 10 -70C
228 Markes Unit 2 280°C 40 ml/min 7 Minuten 5°C
230 TDS 3, Firma Gerstel Temperaturgradient von 40° C bis 260 °C 30,0 5 min -30°C
237 PE Turbomatrix 300 50 10 -20 °C
238 TD100 XR Markes 330°C 100 mL/min 15 min 15°C
241 Gerstel TDS A 260 °C ca. 50 mL 10 min -100 °C
256 Perkin EImer TurboMatrix 650 300°C 50 ml/min 5 min 2°C/300°C
261 Perkin Elmer ATD 650 275°C 30 15 -8°C
267 Markes Unity-xr 280 °C 50 mL/min 15 min -5°C
325 PerkinElmer ATD 650 280 35 20 5

503 Markes 295°C 100 10 20°C
510 Gerstel TDS3 260°C 50 21 -150°C
Participant Desorption temperature cryotrap Gas chromatograph (GC) Carrier gas Carrier gas flow

9 280 7890B Helium 1 ml/min

22 300 °C Trace 1300 Thermo Scientific Helium 0,9 mi/min

30 280°C GC 7890 Agilent He 1.0

55 300 Agilent 8860 He 1.2

60 300 Agilent 7890A Helium 25

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

103 275 Agilent GC 6890N Helium 1

105 300°C Agilent 7890B Helium 2 ml/min

107 285°C Thermo Trace 1310 Helium 1 ml /min

135 310°C Agilent 5975C Helium 1,5

145 Agilent 6890N Helium 2
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Volatile organic compoungs -VOC- with thermal desorption 2026

Questions and Answers

Participant Desorption temperature cryotrap Gas chromatograph (GC) Carrier gas Carrier gas flow
167 320°C Agilent 8890 He 1,5

182 SHIMADZU Nexis GC-20230 Helium

183 300 Agilent 8890 GC System Helium 1.1

186 300°C Agilent 8890 GC helium 1.2 mL/min
189 300 °C Agilent Technologies, model 7890A helium 2,37

192 280°C Agilent technologies 7890A/5975C Helium 1.3mL/min
206 280 Agilent 8790 He 5,0 1,2 mL/min
215 300°C GC-2030 Nexis Helium 2

218 320 °C ThermoFisher Trace 1610 Wasserstoff 2,5

223 210 Agilent GCMS 5977Turbo System Helium 51.5

228 280°C Agilent Helium 1,3 mi/min
230 280 °C Thermo Scientific GC Trace 1610 Helium 0,6

237 +270 °C PE Clarus Helium 0,7

238 300°C GC 8890/ MSD 5977B Helium 1 mL/min
241 300 °C Agilent 6890 Helium ca. 1,5 mL/min
256 Agilent 8890 Helium 1.2

261 278 °C Perkin Elmer Clarus 680 Helium 1

267 300 °C Agilent 8890 Helium 1.77 mL/min
325 300 Agilent GC 7890B Helium 1.0

503 300°C Agilent 7890A Helium 25

510 Agilent 6890N Helium 2
Participant Analytical column

9 Restek Rtx-5ms, 60 m, 0,32 mm ID, 0,50 uym

22 DB-5MS Length: 60m; Diameter: 0,25mm; Film thickness: 0,25 pm

30 RTX5-MS

55 DB-5MS 60 m
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Volatile organic compoungs -VOC- with thermal desorption 2026
Questions and Answers

Participant Analytical column

60 HP-5MS

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

103 HP-5MS

105 DB-624: 60m*0,25mm*1,4um

107 60 m x 0,25 mm x 1 um (OPTIMA 5 MS)

135 HP5-MS Ul

145 DB-624; 60x0,25x1,4

167 Agilent DB-5MS Ul

182 OPTIMA 5 MS Accent MN

183 HP5-MS Ul

186 Agilent DB-5 MS 60m x 0,25 mm x 1 ym

189 OPTIMA5MS, 60 mL, 0.32 mm ID, 1 ym df

192 DB-5 (60m, 0.25mm id, 1.0um df)

206 Restek Rxi5 SilMS 60m 0,25mmID 0,25um

215 VF-5ms

218 DB5-MS/UI

223 Agilent 19095-433 (60m X 250pm X 0.200pm film thickness100% poly-dimethylsiloxane, nonpolar) analytical column.

228 HP Ultra 2

230 Restek Rxi 1ms, 60m

237 Varian 30 m

238 RTX 624

241 DB-5

256 60 mRtx/0.251D/1.4 ym

261 Rtx-VMS

267 HP innow ax 60 m x 0.32 mm x 0.5 ym, Agilent Technologies (ref: 19091N-216)

325 RTX-200

503 HP-5MS
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Volatile organic compoungs -VOC- with thermal desorption 2026
Questions and Answers

Participant Analytical column

510 DB-624; 60x0,25x1,4

Participant Detector

9 5977B MSD

22 GC/MS I1SQ 7000 Thermo Scientific

30 FID (except benzene by MS)

55 Agilent MSD 5677B

60 MS

68 7000D Quadrupol MS/MS

103 Agilent MSD 5975

105 MSD(Agilent5977) + FID

107 Massenspektrometer (ISQ 7000)

135 MS

145 FID/MSD

167 Agilent 5977 MSD

182 SHIMADZU GCMS-QP2020-NX

183 Agilent 5977B MSD

186 Agilent 5977C GC/MSD

189 Agilent Technologies, model 5975C MSD

192 MSD

206 MS LECO Pegasus 4D

215 MS

218 ThermoFisher ISQ7610

223 Agilent 5975C XL Mass Selective Detector (MSD)

228 Agilent MS

230 MS

237 MSD
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Volatile organic compoungs -VOC- with thermal desorption 2026
Questions and Answers

Participant Detector

238 GC/MS

241 Agilent MSD 5973

256 Agilent MSD 5977B

261 Massenspektrometer Perkin Elmer Clarus SQ8

267 Mass spectrometer (scan mode for acquisition)

325 Agilent MS 5977B

503 MS

510 FID/MSD

Participant Data evaluation

9 External calibration using internal standard

22 Identification: via commercial spectra libraries, retention time and fragment ion spectra; Quantification: via substance specific via peak areas of target and qualifier ions; Internal standard:
Cyclodecane

30 external standard

55 calibration curve with internal standard 2FT

60 Scan

68 externer Standard

103 External standards and MassHunter w ith NIST Library

105 Quantifiziert iber FID, externer Standard, identifiziert MSD + externer Standard

107 automat. ldentifizierung und Quantifizierung mittels Chromeleon-Softw are unter Nutzung des internen Standards Toluol-d8

135 external calibration

145 Quantifizierung: FID Qualifizierung:MSD

167 3 Point calibration curve w ith internal standard, match against commercial libraries w ith qualifier ions.

182 mit externen Standards

183 Quantification w ith calibration curve and ISTD (Toluene D8)

186 internal standard

189 Identification by MSD and quantification using specific response factor, using calibration curve w ith 5 levels of concentration (w ith internal standard)
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Volatile organic compoungs -VOC- with thermal desorption 2026
Questions and Answers

Participant Data evaluation

192 Absolute calibration curve

206 externe Standards

215 subststanzspez. Kalibrierung mit internen Std.

218 RT, Qualifier, lonenspur, externer Standard durch Kalibrierung

223 SCAN

228 extern

230 externe Referenzstandards, eigene Belegung, Retentionszeit, MS

237 externer und interner Standard

238 Internal calibration + SIM&SCAN

241 interner Standard

256 Substanzspezifische Kalibrierung, Retentionszeit, Massenspektren

261 Quantifiziert nach charakteristischer lonenspur mit internem Standard und 7-Punkt Kalibrierung, Identifikation erfolgt nach Spektrum
267 Acquisition in scan mode, quantification w ith one m/z quantifier and confirmation of identification w ith specific qualifiers and their ratio
325 External standard

503 Scan

510 Quantifizierung: FID Qualifizierung:MSD

Participant Recovery rate Date of analysis

9 Nein 03.07.2026

22 no 09.07.2026

30 no 16/07/2026 and 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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Volatile organic compoungs -VOC- with thermal desorption 2026

Questions and Answers

Participant Recovery rate Date of 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 02/07/2026 and 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 16.06.2026 und 18.06.2026
237 nein 16. Juni 2026

238 No 22/06/2026

241 nein 16. Juni 2026

256 nein 11.06.2026

261 Nein 08.-09.07.2026

267 No 12/06/2026 (dd/mm/yyyy)
325 No 2026.07.17

503 no 12/06/2026

510 nein
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