
Ringversuch VOC 2012 Sample 1

Summary of laboratory means
Sample 1

Laboratory n-Butyl acetate Z score n-Heptane Z score Toluene Z score p-Xylene Z score n-Dodecane Z score n-Tetradecane Z score

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

– – – – – – – – – – – – –

28 84,18 13,49 30,59 0,58 73,15 9,36 69,71 9,26 29,48 5,64 32,59 2,53

30

34 22,75 -1,22 24,69 -0,82 24,45 -1,31 23,51 -1,30 14,39 -0,66 20,87 -0,78

46 21,70 -1,47 18,15 -2,36 21,20 -1,82 10,70 -2,20 15,65 -2,25

52 29,70 0,44 27,25 -0,21 30,20 -0,05 30,55 0,31 14,90 -0,45 16,90 -1,90

54 33,50 0,67 31,50 0,53 15,00 -0,41 19,00 -1,31

60 24,70 -0,75 28,95 0,20 27,40 -0,66 26,55 -0,60 18,35 0,99 22,40 -0,35

61 30,35 0,60 33,60 1,30 42,75 2,70 31,85 0,61 16,40 0,18 21,20 -0,69

68 27,75 -0,02 31,50 0,80 33,45 0,66 30,45 0,29 18,10 0,89 25,70 0,58

87

92 38,10 2,45 40,30 2,16 42,70 3,09 32,10 6,73 30,60 1,97

95 25,20 -0,63 26,50 -0,38 25,00 -1,19 23,75 -1,24 13,95 -0,84 18,05 -1,57

104 25,10 -0,66 30,10 0,47 26,00 -0,97 25,50 -0,84 17,45 0,62 25,40 0,50

135 28,10 0,06 28,85 0,17 31,65 0,27 29,00 -0,04 16,50 0,22 25,85 0,63

145 44,50 3,99 25,50 -0,62 29,00 -0,31 23,50 -1,30 14,00 -0,82 19,00 -1,31

153 28,45 0,14 30,76 0,62 31,11 0,15 30,66 0,34 18,25 0,95 28,43 1,35

155 34,35 1,56 39,65 2,73 39,15 1,91 37,75 1,96 19,95 1,66 30,75 2,01

172 30,50 0,64 34,00 1,39 29,50 -0,20 34,00 1,10 17,50 0,64 27,00 0,95

175 16,50 -2,76 27,50 -0,64 30,50 0,30 15,00 -0,41 27,00 0,95

186 27,40 -0,11 31,70 0,85 34,45 0,88 30,60 0,32 16,85 0,37 20,80 -0,80

192 23,27 -1,10 29,95 0,43 25,87 -1,00 25,83 -0,77 13,10 -1,20 18,20 -1,53

194 18,50 -2,28 22,60 -1,72 23,90 -1,21 15,00 -0,41 24,00 0,10

208 25,50 -0,56 29,50 0,33 23,50 -1,52 26,50 -0,61 13,50 -1,03 20,00 -1,02

237 31,40 0,85 22,30 -1,38 31,45 0,22 32,55 0,77 19,55 1,49 29,30 1,60

267 26,00 -0,44 36,00 1,87 30,00 -0,09 30,00 0,19 18,00 0,85 26,00 0,67

– – – – – – – – – – – – –
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Ringversuch VOC 2012 Sample 1

Laboratory n-Butyl acetate Z score n-Heptane Z score Toluene Z score p-Xylene Z score n-Dodecane Z score n-Tetradecane Z score

Assessment |Z|<=2,00 |Z|<=2,00 |Z|<=2,00 |Z|<=2,00 |Z|<=2,00 |Z|<=2,00

Mean 27,85 28,12 30,43 29,18 15,97 23,63

Reproducibility s.d. 4,45 5,95 5,79 5,24 2,59 5,01

Rel. reproducibility s.d. 15,99 % 21,17 % 19,02 % 17,95 % 16,20 % 21,20 %

Reference value 24,89 29,28 26,08 25,47 15,56 22,71

Target s.d. 4,18 4,22 4,56 4,38 2,40 3,54

Rel. target s.d. 15,00 % 15,00 % 15,00 % 15,00 % 15,00 % 15,00 %

Lower limit of tolerance 19,49 19,69 21,30 20,43 11,18 16,54

Upper limit of tolerance 36,20 36,56 39,56 37,93 20,77 30,72

Type E outliers 4 8 7 5 7 7

Type F outliers 0 0 0 0 1 0

No. of laboratories after elimination 

of outliers type A-D and F (without 

laboratories that

only gave states but no 

measured values)

18 21 21 22 21 23

Explanation of outlier types

A: Single outlier

B: Differing laboratory mean

C: excessive laboratory s.d.

D: Excluded manually

E: score outside tolerance limits

F: |Score|>3,5

                     

Laboratory n-Butoxyethanol Z score 1,2,3-Trimethylbenzene Z score 3-Carene Z score Decamethylcyclopentasiloxane Z score

Unit µg/m³ µg/m³ µg/m³ µg/m³

– – – – – – – – –

28 24,89 -0,39 30,80 1,15 25,25 1,57 20,70 0,34

30

34 27,17 0,18 23,42 -0,73 18,91 -0,50 16,99 -0,92

46 21,10 -1,35 17,10 -2,33 13,30 -2,33 15,50 -1,42
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Ringversuch VOC 2012 Sample 1

Laboratory n-Butoxyethanol Z score 1,2,3-Trimethylbenzene Z score 3-Carene Z score Decamethylcyclopentasiloxane Z score

52 26,35 -0,03 26,80 0,13 24,75 1,40 18,50 -0,41

54 22,00 -1,09 18,00 -0,80 7,50 -4,13

60 12,60 -3,49 26,80 0,13 15,55 -1,60 13,40 -2,13

61 25,45 -0,25 25,05 -0,31 21,65 0,39 21,45 0,59

68 31,80 1,35 28,10 0,46 23,40 0,96 22,50 0,95

87

92 31,80 1,35 34,60 2,11 25,15 1,53 19,00 -0,24

95 23,40 -0,77 12,70 -2,53 16,30 -1,15

104 35,10 2,18 22,35 -1,00 17,55 -0,94 24,85 1,74

135 30,80 1,10 25,60 -0,17 21,35 0,30 23,85 1,40

145 29,00 0,64 23,00 -0,83 17,50 -0,96 31,00 3,82

153 26,83 0,09 26,70 0,10 20,99 0,18 20,72 0,34

155 35,25 2,22 30,50 1,07 23,75 1,08 24,85 1,74

172 22,00 -1,12 28,50 0,56 23,50 1,00 21,00 0,44

175 29,00 0,69 19,00 -0,47 31,00 3,82

186 20,65 -1,46 30,45 1,06 22,80 0,77 19,40 -0,10

192 20,02 -1,59 17,48 -0,97 18,42 -0,43

194 22,40 -0,99 16,65 -1,24 7,25 -4,21

208 20,50 -1,50 30,00 0,94 25,50 1,65 16,50 -1,08

237 30,70 1,07 29,45 0,80 25,25 1,57 19,10 -0,20

267 28,00 0,39 25,00 -0,33 20,00 -0,14 23,00 1,12

– – – – – – – – –

Assessment |Z|<=2,00 |Z|<=2,00 |Z|<=2,00 |Z|<=2,00

Mean 26,45 26,29 20,44 19,70

Reproducibility s.d. 5,87 4,40 4,03 3,30

Rel. reproducibility s.d. 22,17 % 16,75 % 19,71 % 16,73 %

Reference value 22,09 24,26 18,62 20,53

Target s.d. 3,97 3,94 3,07 2,96

Rel. target s.d. 15,00 % 15,00 % 15,00 % 15,00 %

Lower limit of tolerance 18,52 18,40 14,31 13,79

Upper limit of tolerance 34,39 34,17 26,58 25,62

Type E outliers 6 3 5 9
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Ringversuch VOC 2012 Sample 1

Laboratory n-Butoxyethanol Z score 1,2,3-Trimethylbenzene Z score 3-Carene Z score Decamethylcyclopentasiloxane Z score

Type F outliers 0 0 0 4

No. of laboratories after elimination 

of outliers type A-D and F (without 

laboratories that

only gave states but no 

measured values)

19 22 23 19

Explanation of outlier types

A: Single outlier

B: Differing laboratory mean

C: excessive laboratory s.d.

D: Excluded manually

E: score outside tolerance limits

F: |Score|>3,5
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Ringversuch VOC 2012 Sample 2

Summary of laboratory means
Sample 2

Laboratory n-Butyl acetate Z score n-Heptane Z score Toluene Z score p-Xylene Z score n-Dodecane Z score n-Tetradecane Z score

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

– – – – – – – – – – – – –

28 148,97 11,02 52,93 0,27 144,46 10,43 125,30 7,61 82,94 4,38 48,52 1,56

30

34 43,66 -1,48 44,55 -0,83 45,60 -1,27 46,88 -1,33 48,29 -0,24 34,75 -0,78

46 46,35 -1,16 38,95 -1,56 47,05 -1,31 39,25 -1,44 27,90 -1,94

52 60,90 0,57 50,80 -0,01 54,55 -0,21 60,80 0,26 31,15 -2,52 37,45 -0,32

54 67,00 1,26 65,00 0,74 52,50 0,32 34,00 -0,90

60 54,55 -0,19 56,80 0,77 53,25 -0,36 54,75 -0,43 50,65 0,08 36,55 -0,47

61 56,10 0,00 52,50 0,21 59,65 0,39 59,85 0,15 51,95 0,25 33,25 -1,03

68 52,10 -0,48 51,65 0,10 56,15 -0,02 55,60 -0,33 51,90 0,24 38,85 -0,08

87

92 71,85 1,87 83,40 3,20 85,50 3,07 135,35 11,36 76,55 6,31

95 34,75 -2,54 35,40 -2,03 35,75 -2,44 31,05 -3,13 22,40 -3,68 16,15 -3,93

104 49,00 -0,85 53,75 0,37 49,35 -0,83 50,60 -0,90 53,85 0,50 41,60 0,38

135 64,95 1,05 58,05 0,94 63,90 0,90 67,10 0,98 64,20 1,88 47,00 1,30

145 77,00 2,48 44,00 -0,90 54,00 -0,28 52,00 -0,74 47,50 -0,34 34,00 -0,90

153 59,70 0,42 64,45 1,78 64,05 0,91 66,75 0,94 54,95 0,65 41,85 0,43

155 67,70 1,37 67,45 2,17 73,35 2,02 75,35 1,92 66,45 2,18 52,65 2,26

172 69,50 1,59 68,00 2,24 61,50 0,61 75,50 1,93 57,00 0,92 47,50 1,38

175 31,50 -2,54 55,50 -0,10 63,00 0,51 47,50 -0,34 47,00 1,30

186 55,50 -0,08 52,80 0,25 56,20 -0,01 59,90 0,16 48,95 -0,15 32,30 -1,19

192 47,44 -1,03 56,04 0,67 48,62 -0,91 50,93 -0,86 38,86 -1,49 29,88 -1,60

194 38,80 -1,58 48,15 -0,97 53,75 -0,54 51,50 0,19 45,05 0,97

208 55,00 -0,14 60,00 1,19 59,00 0,32 59,50 0,11 49,50 -0,08 39,50 0,03

237 69,05 1,53 49,85 -0,14 64,70 0,99 70,60 1,38 63,40 1,78 51,45 2,05

267 31,50 -2,93 40,50 -1,36 34,50 -2,58 36,00 -2,57 32,00 -2,41 25,00 -2,43

– – – – – – – – – – – – –
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Ringversuch VOC 2012 Sample 2

Laboratory n-Butyl acetate Z score n-Heptane Z score Toluene Z score p-Xylene Z score n-Dodecane Z score n-Tetradecane Z score

Assessment |Z|<=2,00 |Z|<=2,00 |Z|<=2,00 |Z|<=2,00 |Z|<=2,00 |Z|<=2,00

Mean 56,14 50,89 56,33 58,52 50,07 39,34

Reproducibility s.d. 14,39 10,47 11,97 13,02 9,67 7,95

Rel. reproducibility s.d. 25,64 % 20,58 % 21,26 % 22,24 % 19,32 % 20,22 %

Reference value 54,27 58,71 54,54 55,62 54,74 40,04

Target s.d. 8,42 7,63 8,45 8,78 7,51 5,90

Rel. target s.d. 15,00 % 15,00 % 15,00 % 15,00 % 15,00 % 15,00 %

Lower limit of tolerance 39,30 35,63 39,43 40,96 35,05 27,53

Upper limit of tolerance 72,98 66,16 73,22 76,08 65,09 51,14

Type E outliers 8 8 8 10 11 10

Type F outliers 0 0 0 0 2 1

No. of laboratories after elimination 

of outliers type A-D and F (without 

laboratories that

only gave states but no 

measured values)

19 21 21 22 20 21

Explanation of outlier types

A: Single outlier

B: Differing laboratory mean

C: excessive laboratory s.d.

D: Excluded manually

E: score outside tolerance limits

F: |Score|>3,5

                     

Laboratory n-Butoxyethanol Z score 1,2,3-Trimethylbenzene Z score 3-Carene Z score Decamethylcyclopentasiloxane Z score

Unit µg/m³ µg/m³ µg/m³ µg/m³

– – – – – – – – –

28 54,11 -0,34 56,08 0,41 40,10 0,85 37,58 0,29

30

34 54,99 -0,24 47,98 -0,61 31,88 -0,69 30,49 -1,02

46 51,65 -0,63 35,80 -2,15 23,75 -2,22 28,85 -1,32
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Ringversuch VOC 2012 Sample 2

Laboratory n-Butoxyethanol Z score 1,2,3-Trimethylbenzene Z score 3-Carene Z score Decamethylcyclopentasiloxane Z score

52 59,85 0,33 52,50 -0,04 39,10 0,66 31,45 -0,84

54 46,00 -0,86 32,50 -0,58 12,50 -4,35

60 37,95 -2,23 49,60 -0,40 27,70 -1,48 31,60 -0,81

61 48,75 -0,97 49,05 -0,47 35,80 0,04 34,30 -0,31

68 61,00 0,47 51,20 -0,20 33,45 -0,40 33,45 -0,47

87

92 62,90 0,69 62,45 1,22 40,75 0,97 41,00 0,93

95 24,30 -3,83 5,60 -5,62 15,30 -3,83

104 66,70 1,13 44,80 -1,01 30,75 -0,91 42,60 1,22

135 73,55 1,93 60,50 0,97 40,15 0,86 43,30 1,35

145 54,00 -0,35 54,50 0,21 36,00 0,08 51,00 2,78

153 65,20 0,96 58,55 0,73 37,50 0,36 34,65 -0,25

155 76,85 2,32 59,35 0,83 48,15 2,36 48,15 2,25

172 61,00 0,47 65,50 1,60 42,00 1,20 41,50 1,02

175 61,00 1,03 32,50 -0,58 56,00 3,71

186 46,80 -1,19 59,05 0,79 36,80 0,23 36,60 0,11

192 39,09 -1,73 29,04 -1,23 30,75 -0,97

194 50,60 -0,28 32,40 -0,60 14,25 -4,03

208 49,00 -0,94 64,50 1,48 48,50 2,42 32,00 -0,74

237 69,55 1,46 64,15 1,43 44,45 1,66 36,60 0,11

267 32,50 -2,87 29,50 -2,94 19,50 -3,01 18,00 -3,33

– – – – – – – – –

Assessment |Z|<=2,00 |Z|<=2,00 |Z|<=2,00 |Z|<=2,00

Mean 57,02 52,81 35,58 35,99

Reproducibility s.d. 11,93 9,89 7,39 7,98

Rel. reproducibility s.d. 20,92 % 18,73 % 20,78 % 22,16 %

Reference value 50,44 52,86 32,26 39,66

Target s.d. 8,55 7,92 5,34 5,40

Rel. target s.d. 15,00 % 15,00 % 15,00 % 15,00 %

Lower limit of tolerance 39,91 36,96 24,91 25,20

Upper limit of tolerance 74,13 68,65 46,25 46,79

Type E outliers 8 4 10 14
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Ringversuch VOC 2012 Sample 2

Laboratory n-Butoxyethanol Z score 1,2,3-Trimethylbenzene Z score 3-Carene Z score Decamethylcyclopentasiloxane Z score

Type F outliers 1 0 0 4

No. of laboratories after elimination 

of outliers type A-D and F (without 

laboratories that

only gave states but no 

measured values)

18 22 22 19

Explanation of outlier types

A: Single outlier

B: Differing laboratory mean

C: excessive laboratory s.d.

D: Excluded manually

E: score outside tolerance limits

F: |Score|>3,5
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VOC 2012

Summary results
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n-Butyl acetate

1

ISO 5725

18

27,85 µg/m³

4,45 µg/m³

15,99%

24,89 µg/m³

19,49 - 36,20 µg/m³ (|Z score| < 2,00)

Laboratory

  46 34 19
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Mean
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E
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84,18
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VOC 2012

Summary results
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n-Heptane

1

ISO 5725

21

28,12 µg/m³

5,95 µg/m³

21,17%

29,28 µg/m³

19,69 - 36,56 µg/m³ (|Z score| < 2,00)

Laboratory
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VOC 2012

Summary results
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Toluene

1

ISO 5725

21

30,43 µg/m³

5,79 µg/m³

19,02%

26,08 µg/m³

21,30 - 39,56 µg/m³ (|Z score| < 2,00)

Laboratory
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VOC 2012

Summary results
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p-Xylene

1

ISO 5725

22

29,18 µg/m³

5,24 µg/m³

17,95%

25,47 µg/m³

20,43 - 37,93 µg/m³ (|Z score| < 2,00)

Laboratory

  46 14
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VOC 2012

Summary results
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n-Dodecane

1

ISO 5725

21

15,97 µg/m³

2,59 µg/m³

16,20%

15,56 µg/m³

11,18 - 20,77 µg/m³ (|Z score| < 2,00)

Laboratory
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VOC 2012

Summary results
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n-Tetradecane

1

ISO 5725

23

23,63 µg/m³

5,01 µg/m³

21,20%

22,71 µg/m³

16,54 - 30,72 µg/m³ (|Z score| < 2,00)
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VOC 2012

Summary results
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n-Butoxyethanol

1

ISO 5725

19

26,45 µg/m³

5,87 µg/m³

22,17%

22,09 µg/m³

18,52 - 34,39 µg/m³ (|Z score| < 2,00)
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VOC 2012

Summary results
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1,2,3-Trimethylbenzene

1

ISO 5725

22

26,29 µg/m³

4,40 µg/m³

16,75%

24,26 µg/m³

18,40 - 34,17 µg/m³ (|Z score| < 2,00)
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19
4

14
5 34 26
7 61 13
5

15
3 52 60 68 17
2

17
5

23
7

20
8

18
6

15
5 28 92

µg
/m

³

50,00

45,00

40,00

35,00

30,00

25,00

20,00

15,00

10,00

5,00

0,00

Mean

Ref. value

Limit of tolerance

Limit of toleranceE

E
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Summary results

ÐÑÒÓÔÕÒÖ×Ø ÐÑÒÖØ

ÙÒÚÛÜÑØ

ÐÑÝÞß×Ø

àßá ßâ ÜÒãßÕÒÝßÕäÑÓØ

åÑÛÕß×ÔæäãäÜäÝç Óá×áØ

åÑâÑÕÑÖæÑ èÒÜÔÑØ

åÑÜá ÕÑÛÕß×ÔæäãäÜäÝç Óá×áØ

éßÜÑÕÒÖæÑ ÜäÚäÝÓØ

3-Carene

1

ISO 5725

23

20,44 µg/m³

4,03 µg/m³

19,71%

18,62 µg/m³

14,31 - 26,58 µg/m³ (|Z score| < 2,00)

Laboratory

  95 46 60 19
4

19
2

14
5

10
4 54 34 17
5

26
7

15
3

13
5 61 18
6 68 17
2

15
5 52 92 23
7 28 20
8

µg
/m

³

40,00

35,00

30,00

25,00

20,00

15,00

10,00

5,00

0,00

Mean

Ref. value

Limit of tolerance

Limit of toleranceE E
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VOC 2012

Summary results

êëìíîïìðñò êëìðò

óìôõöëò

êë÷øùñò

úùû ùü öìýùïì÷ùïþëíò

ÿëõïùñîRþýþöþ÷� íûñûò

ÿëüëïëðRë �ìöîëò

ÿëöû ïëõïùñîRþýþöþ÷� íûñûò

TùöëïìðRë öþôþ÷íò

Decamethylcyclopentasiloxane

1

ISO 5725

19

19,70 µg/m³

3,30 µg/m³

16,73%

20,53 µg/m³

13,79 - 25,62 µg/m³ (|Z score| < 2,00)

Laboratory

  

19
4 54 60 46 95 20
8 34 19
2 52 92 23
7

18
6 28 15
3

17
2 61 68 26
7

13
5

10
4

15
5

14
5

17
5

µg
/m

³

40,00

35,00

30,00

25,00

20,00

15,00

10,00

5,00

0,00

Ref. value

Mean

Limit of tolerance

Limit of tolerance

FE FE

E

FE FE
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VOC 2012

Sample chart of Z scores

1Sample:

Z score
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3

Measurand
n
-B
u
ty
l a

ce
ta
te

n-
H
ep

ta
ne

T
ol
ue

ne

p-
X
yl
en

e

n-
D
od

ec
an

e

n-
T
et
ra
de

ca
ne

n-
B
ut
ox

ye
th
an

ol

1,
2,
3-
T
ri
m
et
hy

lb
en

ze
ne

3-
C
ar
en

e

D
ec

am
et
hy

lc
yc
lo
pe

nt
as

ilo
xa

ne

La
bo

ra
to

ry

28
34
46
52
54
60
61
68
92
95

104
135
145
153
155
172
175
186
192
194
208
237
267

54

186

155

267

68

175

52

186

153

54

61

237

172
155

61

135

186

104

172

267

68

153

60

237

155

194

104

68

135

267

172
175

153

237

92

153

34

267

145

237

135

68
92

153

52

60

68

172
175

237
208

186

155

28

153

135

61

186

68

172
155

52

92

28

237
208

28

153

172

61
68

267

135
104

155

2,45

2,73

2,16

2,70

3,09

2,01

2,53

2,18

2,22

2,11

13,49

3,99

9,36 9,26 5,64

6,73

3,82

3,82

-2,76

-2,36

-2,28

-2,20 -2,25

-3,49

-2,33

-2,53

-2,33

-2,13

-4,13

-4,21
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Summary results

M��������	 M���	

S�
���	

M�
���	

N�� �� ������
�����	

�������������
� ����	

��������� �����	

���� �������������
� ����	

��������� ��
�
�	

n-Butyl acetate

2

ISO 5725

19

56,14 µg/m³

14,39 µg/m³

25,64%

54,27 µg/m³

39,30 - 72,98 µg/m³ (|Z score| < 2,00)

Laboratory

  

26
7 95 34 46 19
2

10
4 68 60 20
8

18
6 61 15
3 52 13
5

15
5

23
7

17
2 92 14
5 28

µg
/m

³

120,00

110,00

100,00

90,00

80,00

70,00

60,00

50,00

40,00

30,00

20,00

10,00

0,00

Mean

Ref. value

Limit of tolerance

Limit of toleranceE E

E

148,97
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Summary results

�������� ! ����!

"�#$%�!

��&'( !

)(* (+ %�,(��&(�-��!

.�$�( �/-,-%-&0 �* *!

.�+����/� 1�%��!

.�%* ��$�( �/-,-%-&0 �* *!

2(%����/� %-#-&�!

n-Heptane

2

ISO 5725

21

50,89 µg/m³

10,47 µg/m³

20,58%

58,71 µg/m³

35,63 - 66,16 µg/m³ (|Z score| < 2,00)

Laboratory

  

17
5 95 19
4 46 26
7

14
5 34 23
7 52 68 61 18
6 28 10
4

19
2 60 13
5

20
8

15
3

15
5

17
2

µg
/m

³

80,00

75,00

70,00

65,00

60,00

55,00

50,00

45,00

40,00

35,00

30,00

25,00

20,00

15,00

10,00

5,00

0,00

Ref. value

Mean

Limit of tolerance

Limit of tolerance
E

E

E E
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Summary results

34567859:; 3459;

<5=>?4;

34@AB:;

CBD BE ?5FB85@B8G46;

H4>8B:7IGFG?G@J 6D:D;

H4E4849I4 K5?74;

H4?D 84>8B:7IGFG?G@J 6D:D;

LB?4859I4 ?G=G@6;

Toluene

2

ISO 5725

21

56,33 µg/m³

11,97 µg/m³

21,26%

54,54 µg/m³

39,43 - 73,22 µg/m³ (|Z score| < 2,00)

Laboratory

  

26
7 95 34 19
4

19
2

10
4 60 14
5 52 17
5 68 18
6

20
8 61 17
2

13
5

15
3

23
7 54 15
5 92 28

µg
/m

³

105,00
100,00
95,00
90,00
85,00
80,00
75,00
70,00
65,00
60,00
55,00
50,00
45,00
40,00
35,00
30,00
25,00
20,00
15,00
10,00
5,00
0,00

Mean

Ref. value

Limit of tolerance

Limit of toleranceE E

E

E

144,46
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Summary results

OPQUVWQXYZ OPQXZ

[Q\]^PZ

OP_`aYZ

bac ad ^QeaWQ_aWfPUZ

gP]WaYVhfef^f_i UcYcZ

gPdPWPXhP jQ^VPZ

gP^c WP]WaYVhfef^f_i UcYcZ

ka^PWQXhP ^f\f_UZ

p-Xylene

2

ISO 5725

22

58,52 µg/m³

13,02 µg/m³

22,24%

55,62 µg/m³

40,96 - 76,08 µg/m³ (|Z score| < 2,00)

Laboratory

  95 26
7 34 46 10
4

19
2

14
5

19
4 60 68 20
8 61 18
6 52 17
5 54 15
3

13
5

23
7

15
5

17
2 92 28

µg
/m

³

100,00
95,00
90,00
85,00
80,00
75,00
70,00
65,00
60,00
55,00
50,00
45,00
40,00
35,00
30,00
25,00
20,00
15,00
10,00
5,00
0,00

Mean

Ref. value

Limit of tolerance

Limit of tolerance
E

E

E
125,30
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Summary results

lmnopqnrst lmnrt

unvwxmt

lmyz{st

|{} {~ xn�{qny{q�mot

�mwq{sp����x�y� o}s}t

�m~mqmr�m �nxpmt

�mx} qmwq{sp����x�y� o}s}t

�{xmqnr�m x�v�yot

n-Dodecane

2

ISO 5725

20

50,07 µg/m³

9,67 µg/m³

19,32%

54,74 µg/m³

35,05 - 65,09 µg/m³ (|Z score| < 2,00)

Laboratory

  95 52 26
7

19
2 46 14
5

17
5 34 18
6

20
8 60 19
4 68 61 54 10
4

15
3

17
2

23
7

13
5

15
5 28 92

µg
/m

³

90,00
85,00
80,00
75,00
70,00
65,00
60,00
55,00
50,00
45,00
40,00
35,00
30,00
25,00
20,00
15,00
10,00
5,00
0,00

Ref. value

Mean

Limit of tolerance

Limit of tolerance

FE
E

E

E

FE
135,35
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Summary results

���������� �����

�������

�������

��� �� �������������

��������������� �����

��������� ������

���� ��������������� �����

��������� �������

n-Tetradecane

2

ISO 5725

21

39,34 µg/m³

7,95 µg/m³

20,22%

40,04 µg/m³

27,53 - 51,14 µg/m³ (|Z score| < 2,00)

Laboratory

  95 26
7 46 19
2

18
6 61 14
5 54 34 60 52 68 20
8

10
4

15
3

19
4

13
5

17
5

17
2 28 23
7

15
5 92

µg
/m

³

90,00
85,00
80,00
75,00
70,00
65,00
60,00
55,00
50,00
45,00
40,00
35,00
30,00
25,00
20,00
15,00
10,00
5,00
0,00

Ref. value

Mean

Limit of tolerance

Limit of tolerance

FE

E

E E

BE
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Summary results

 ¡¢£¤¥¢¦§¨  ¡¢¦¨

©¢ª«¬¡¨

 ¡­®¯§¨

°¯± ¯² ¬¢³¯¥¢­¯¥´¡£¨

µ¡«¥¯§¤¶´³´¬´­· £±§±¨

µ¡²¡¥¡¦¶¡ ¸¢¬¤¡¨

µ¡¬± ¥¡«¥¯§¤¶´³´¬´­· £±§±¨

¹¯¬¡¥¢¦¶¡ ¬´ª´­£¨

n-Butoxyethanol

2

ISO 5725

18

57,02 µg/m³

11,93 µg/m³

20,92%

50,44 µg/m³

39,91 - 74,13 µg/m³ (|Z score| < 2,00)

Laboratory

  95 26
7 60 18
6 61 20
8 46 14
5 28 34 52 17
2 68 92 15
3

10
4

23
7

13
5

15
5

µg
/m

³

90,00
85,00
80,00
75,00
70,00
65,00
60,00
55,00
50,00
45,00
40,00
35,00
30,00
25,00
20,00
15,00
10,00
5,00
0,00

Mean

Ref. value

Limit of tolerance

Limit of tolerance

FE

E E

E
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º»¼½¾¿¼ÀÁÂ º»¼ÀÂ

Ã¼ÄÅÆ»Â

º»ÇÈÉÁÂ

ÊÉË ÉÌ Æ¼ÍÉ¿¼ÇÉ¿Î»½Â

Ï»Å¿ÉÁ¾ÐÎÍÎÆÎÇÑ ½ËÁËÂ

Ï»Ì»¿»ÀÐ» Ò¼Æ¾»Â

Ï»ÆË ¿»Å¿ÉÁ¾ÐÎÍÎÆÎÇÑ ½ËÁËÂ

ÓÉÆ»¿¼ÀÐ» ÆÎÄÎÇ½Â

1,2,3-Trimethylbenzene

2

ISO 5725

22

52,81 µg/m³

9,89 µg/m³

18,73%

52,86 µg/m³

36,96 - 68,65 µg/m³ (|Z score| < 2,00)

Laboratory

  

26
7 46 19
2

10
4 54 34 61 60 19
4 68 52 14
5 28 15
3

18
6

15
5

13
5

17
5 92 23
7

20
8

17
2

µg
/m

³

80,00

75,00

70,00

65,00

60,00

55,00

50,00

45,00

40,00

35,00

30,00

25,00

20,00

15,00

10,00

5,00

0,00

Ref. value
Mean

Limit of tolerance

Limit of toleranceE E
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ÔÕÖ×ØÙÖÚÛÜ ÔÕÖÚÜ

ÝÖÞßàÕÜ

ÔÕáâãÛÜ

äãå ãæ àÖçãÙÖáãÙèÕ×Ü

éÕßÙãÛØêèçèàèáë ×åÛåÜ

éÕæÕÙÕÚêÕ ìÖàØÕÜ

éÕàå ÙÕßÙãÛØêèçèàèáë ×åÛåÜ

íãàÕÙÖÚêÕ àèÞèá×Ü

3-Carene

2

ISO 5725

22

35,58 µg/m³

7,39 µg/m³

20,78%

32,26 µg/m³

24,91 - 46,25 µg/m³ (|Z score| < 2,00)

Laboratory

  95 26
7 46 60 19
2

10
4 34 19
4

17
5 54 68 61 14
5

18
6

15
3 52 28 13
5 92 17
2

23
7

15
5

20
8

µg
/m

³

60,00

55,00

50,00

45,00

40,00

35,00

30,00

25,00

20,00

15,00

10,00

5,00

0,00

Mean

Ref. value

Limit of tolerance

Limit of tolerance

BE

E E

E E
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îïðñòóðôõö îïðôö

÷ðøùúïö

îïûüýõö

þýÿ ýN úð�ýóðûýó�ïñö

Rïùóýõò����ú�û� ñÿõÿö

RïNïóïô�ï �ðúòïö

Rïúÿ óïùóýõò����ú�û� ñÿõÿö

Týúïóðô�ï ú�ø�ûñö

Decamethylcyclopentasiloxane

2

ISO 5725

19

35,99 µg/m³

7,98 µg/m³

22,16%

39,66 µg/m³

25,20 - 46,79 µg/m³ (|Z score| < 2,00)

Laboratory

  54 19
4 95 26
7 46 34 19
2 52 60 20
8 68 61 15
3

23
7

18
6 28 92 17
2

10
4

13
5

15
5

14
5

17
5

µg
/m

³

70,00

65,00

60,00

55,00

50,00

45,00

40,00

35,00

30,00

25,00

20,00

15,00

10,00

5,00

0,00

Ref. value

Mean

Limit of tolerance

Limit of tolerance

FE FE

FE
E

E

FE

51,00
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Sample chart of Z scores

2Sample

Z score
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3

Measurand
n
-B
u
ty
l a

ce
ta
te

n-
H
ep

ta
ne

T
ol
ue

ne

p-
X
yl
en

e

n-
D
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e

n-
T
et
ra
de

ca
ne

n-
B
ut
ox

ye
th
an

ol

1,
2,
3-
T
ri
m
et
hy

lb
en

ze
ne

3-
C
ar
en

e

D
ec

am
et
hy

lc
yc
lo
pe

nt
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ilo
xa

ne

La
bo

ra
to

ry

28
34
46
52
54
60
61
68
92
95

104
135
145
153
155
172
175
186
192
194
208
237
267

54

208

61

186

52

175

54

153

135

237

155
172

60

194

68
61

54

104

153

172

237

135

208

104

153

194

135

175
172

28

52

68

172

92

153

104

237

135
145

28

153

186

155

135

175

92

237
208

172

61

145

186

153

52

28

135

92

172

237

186

237

28

92

172

104
135

2,48

2,17

2,24

2,02

3,20 3,07

2,18

2,05

2,26 2,32 2,36

2,42

2,25

2,78

11,02 10,43 7,61 4,38

11,36 6,31

3,71

-2,93

-2,54

-2,54

-2,03

-2,58

-2,44 -3,13

-2,57

-2,52

-2,41 -2,43 -2,87

-2,23

-2,94

-2,15

-3,01

-2,22

-3,33

-3,68 -3,93 -3,83 -5,62

-4,35

-3,83

-4,03
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Questions and Answers

P����	�
��� k��� 
� ���� ������ ��� ��� ���a���	�a ����
� �����
��t
����

28 � !"# �$ % &'(! )*+ & 16000-6 G &,- * �./0

34 Tenax TA Hausmethode M"&' , 1!(-2 0

46 Tenax TA J" $�. �A&34+"-&(# 54! % &'(! )*+ &

52 Tenax .D6 78999:8 % &'(!:)*+ & �A&34M"-&(# 8;9

54 TENAX TA D/I 78999:8 + -<4= 1!(-2 7 UM"&' ,>

60 teanx gr D/I 78999:8 M"&' , 16D�?0:;9@;9

61 Tenax TA J" % &'(! )*+ & $�. 7;9

68 Tenax TA Nein �A&34+"-&(# $�. 54! % &'(!)*+ &

92 tenax TA D/I 78999:8 G &,- *

95 � !"# GB J" G &,- * �./$

104 �)6$C �$ G*",,E F"H G &,- * .D6 D/I 78999:8 �./ KE F"H G &,- *

135 Tenax TA j" % &'(! )*+ & �A&34M"-&(# 8;9

145 Tenax TA .D6)6 D/I 7897L G &,- * �./$ 0 A!= �./ K

153 Tenax TA D/I 78999:8 TurboMatrix 350

155 G &,- * � !"# �$ $=,4&3 & .D6 D/I 78999:8 A!= .D6 )6 D/I 7897L:7 G &,- * �./:0 +(- G &,- * �./ $ A!= O$/:Q

172 Tenax TA .D6 D/I 78999@8 % &'(!:)*+ & $�. Q99

175 Tenax TA % &'(! )*+ & $�. �A&34 M"-&(# 8;9

186 TENAX TA D/I 78999@8 %)BOD6 )SM)B�A&34+"-&(# 8;9

192 TENAX TA D/I@.D/ 78999:8 �A&34M"-&(# $�.U% &'(!)*+ & D!VH>

194 Tenax TA, 60-80 mesh D/I:7897L:7 �< &+4= ,4&W-(4!E GX@FD.@M/ % &'(! )*+ & $�. Q99

208 Tenax TA (!:<4A, + -<4= +4=(i( = i&4+ D/I 78999@8 % &'(!:)*+ & �A&34+"-&(#

237 Tenax TA Nein �A&34+"-&(# % &'(! )*+ &

267 TENAX TA 6 (!E D!- &! M -<4= /I%:Y:0; M$BO)/1S�B$Z16D�?

              

P����	�
��� ��t
�
��
� ���
������� ��t
�
��
� �a
d ��t
�
��
� ����

28 0[9\X 50 12

34 K99 \X 30 ml/min 5 min

46 300 50 30
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Ringversuch VOC 2012

]^_`bcbe^f` desorption temperature desorption flow desorption time

52 ghl mn 20 mL/min 20 min.

54 ghlmn 30ml/min 10min

60 325 10 5

61 oll mn 30 ml/min 10 min

68 oplmn 50 ml/min 20 min

92 260 13.4 5

95 gqlmn 30ml/min 8min.

104 grlmn 16 min

135 qqos 29ml/min 20min

145 ollmn 1,65 mL/min (splitless) 10 min

153 300oC 30 ml/min 10 min

155 uq mn lvqwxy plmnzwxy olq mn hwxy 45ml/min Helium ECD uq mn lvqwxy plmnzwxy olq mn hwxy

172 290 C ca. 50 ml/min 15 min

175 g{qmn 50 ml/min 10 min

186 ghlmn 50ml/min 15min

192 260••� 30ml/min 10min

194 gqlmn 30 ml/min 5 min

208 270 20 8

237 oll mn 50 ml/ min 10 min

267 ghlmn 50ml/min 15min.

    

]^_`bcbe^f` cyro trap carrier gas flow rate

28 |yx}x~� }�w���olmn ~y� �~}� �� ugmnz� }� ollmn ����� }xw� q�ll wxy�� Helium 1.5ml/min

34 ulmn He 1ml/min

46 -30 und 300 Helium 4

52 �gh mnv ��x��y� ~�� ghl mn wx} �� mnz���� Helium p�q w�zwxyv �����������y�

54 �ulmn }� ghlmn helium 1.5 ml/min

60 -10 -10 / 315 1

61 � ol mn Helium 1 ml/min

68 �glmnzoplmn Helium 15 ml/min

92 �uql }� grlmn He 1 ml/min (column flow)

95 �upqmnv ~y����� ugmnz� � ollmn Helium 0,8ml/min.

 Page  32



Ringversuch VOC 2012

����������� cyro trap carrier gas flow rate

104 KAS 3, Fa. Gerstel He

135 253K-583K Helium 1,5ml/min

145 0,5 min@-10°C; mit 12°C/s auf 290°C; 3 min @ 290°C He 1,65 mL/min (const. flow)

153 -30oC, 300oC helium 1,0 ml/min

155 minus 150°C 1min 12°C/sec 305 °C 5min Helium Qualität ECD 1ml/min  const Flow

172 auf Tenax TA  bei  -27 C bis 295 C Helium Column Flow  0,45 ml/min

175 -30-290°C He 1,5 ml/min

186 -30°C to 280°C at 40°C/s hold 2min Helium 2ml/min

192 Cryo trap at  5•Ž and  desorb at +280•Ž helium 3ml/min

194 -20°C He 2 ml/min

208 -30 He 0,5

237 von minus 20 °C auf plus 290 °C He ca 0,5 mL/ min

267 -10°C Helium 1.5 ml/min

    

����������� analytical column detector

28 VF5 MS 30mx0.25mmx1µm Agilent 5975 Mass Detector

34 ZB-5 30 m MSD

46 VF-5ms, 60 m x 0,32 mm, 1µm stat. Phase MS

52 MN Optima 5, 50m x 0,32 mm, Schichtdicke 1µm FID + MS-Detektor (Perkin-Elmer Clarus 500)

54 Rxi-5ms (Restek) 5% diphenyl - 95% dimethyl polysiloxane / 20m / 0.18mm ID / 0.18µm df MS and FID

60 Agilent HP-1MS MS

61 DB 624 30m, 0,25mm, 0,1µm Massenspektrometer

68 Vocol von Supelco MS

92 DB-1 MS

95 Rtx 502.2 HP 5973 N

104 Rxi-5mS, Fa. Restek MSD 5971, HP

135 RTX-200 MSD

145 DB 5:  50 m x 320 µm x 1 µm FID (250°C, 40 mL Wasserstoff, 450 mL Luft)

153 Zebron ZB-5MSI  0,25 mm MS Clarus 500

155 Agilent HP 5ms  60m x 0,25mm x 0,25µm Agilent MSD 5975

172 Rxi-5Sil MS   60m x 0,25mm x 1µm Shimadzu  GCMS-QP2010S

175 Rxi 5 Sil MS 60 m ; 250 µm ; 1,0 µm MSD
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� ¡¢£¤£¥ ¦¢ analytical column detector

186 Elite-5MS 60m 0.25mm 1µm §¨©ª«¬

192 HP-VOC(60m length, 0.32mmI.D., 1.8ƒÊm film) MSD

194 J&W DB-5MS FID

208 HP Ultra 1 MSD

237 Varian Xms VF MSD

267 HP INNOWAX 60m x 0.32mm x 0.5µm MSD

   

� ¡¢£¤£¥ ¦¢ data evaluation

28 Compounds are individually quantified (external standards)

34 externer Standard

46 substanzspezifisch mit IntStd

52 Identifikation über RT und Masse, Quantifizierung über FID-Signal

54 MS identification (NIST) / FID quantification - toluene equivalents

60 External calibration

61 Interne Standardauswertung

68 Ext. Std., 4-Punkt-Kalibration. Identifizierung mittels MS.

92 individual respons factors

95 Quantifizierung durch internen Standard, Qualifizierung durch MSD bzw. Referenzsubstanzen

104 HP ChemStation

135 externer Standard; Massenspektrum und Retentionszeitvergleich

145 externe Standardkalibration

153 external standards, library searching

155 substanzspezifisch

172 Kalibration mit Vergleichstandards, interner Standard d8-Toluol

175

186 Identification MS / Quantification FID

192 2-Butoxyethanol,3-Caren and Decamethylcyclopentasiloxane were caluculated by using toluene(TIC) response factor, and others were calculated by using their individual 
resuponse factor.

194 x-calibur. Alle Angaben in D8-Toluol Aequivalente umgerechnet

208 pure compounds for quantitation and identification

237 externe Kalibration mit zusätzlich IS, SIR Mode

267 Quantifizierung mittels spezifischen Massenfragmenten, Indentifizierung mittels Bibliothek NIST05
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­®¯°±²±³®´° date of analysis

28 04/06/2012 and 05/06/2012

34 20.06.2012

46 8.6.

52 01.06.12

54 12/06/2012

60 23/05

61 21.06.2012

68 22.5.2012

92 1/06/2012

95 11.06.2012

104 21.05.2012

135 24.05.2012

145 30.05.2012 (alle Proben)

153 2012-05-23

155 30. Mai 2012

172 22.5.2012

175 2012-06-08

186 2012/06/11

192 µ¶·¸¹¶µº

194 22.05.2012

208 µ»¼½ ·¸¹¾ º¿µº

237 22.05.2012

267 23.5.2012
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BW1 28 34 46 52 54 60 61 68 92 95 104 135 145 153 155 172 175 186 192 194 208 237 267 IFA
n-Butylacetate 1,28 0,26 0,70 0,30 0 0,69 1,50 0,90 0,80 < 5,00 < 1,00 54,00 0,54 1,9 0 0 0,23 0 0 0 0

n-Heptane 1,49 0,35 3,80 5,80 0 1,35 3,20 7,40 < 5,00 1,90 < 2,00 0,39 2,9 0 11,50 0,30 0,20 0 1,00 0

Toluene 12,14 1,01 716,00 0 20,00 3,23 11,80 5,60 12,50 0,50 < 5,00 < 1,00 < 2,00 0,94 1,9 0 2,60 0,35 0,60 6,80 0 1,00 0

p-Xylene 2,20 0,38 1,30 12,00 7,00 0,79 2,40 2,30 0,20 < 5,00 < 1,00 < 2,00 0,57 1,00 0 0 0,33 0,20 0 0 0

n-Dodecane 0,68 1,46 0,60 66,70 2,00 0,31 1,10 1,80 < 5,00 < 1,00 < 2,00 0,55 0 0 0 0,20 0 0 0

n-Tetradecane 1,28 0,31 1,10 16,60 1,00 0,38 0,90 0,80 2,40 < 5,00 < 1,00 < 2,00 1,20 0,9 0 0 0,30 0 0 0

n-Butoxyethanol 0,56 0,75 0,50 0 3,00 0,46 1,10 < 5,00 < 1,00 < 2,00 1,50 0 0 0 0 1,10 0 3,00 0

1,2,3-
Trimethylbenzene

1,23 0,50 0,50 0 2,00 0,19 0,80 0,50 < 5,00 < 1,00 < 2,00 0,95 0 0 0 0,33 0,20 0 0 0

3-Carene 0,10 0,05 0,20 0 1,00 0 0 < 5,00 < 1,00 < 2,00 0,20 0 0 0 0 0 0 0

Decamethylcyclo-
pentasiloxane

0,98 0,45 2,10 0 2,00 0,76 7,60 < 5,00 < 1,00 19,00 1,10 2,00 0 0 0,10 0 1,00 0

BW2 28 34 46 52 54 60 61 68 92 95 104 135 145 153 155 172 175 186 192 194 208 237 267 IFA
n-Butylacetate 1,22 0,56 0,60 0 0 0,40 1,80 < 5,00 < 1,00 19,00 0,52 1 < 1,00 0 0 0 0 0 0

n-Heptane 3,47 0,54 1,30 6,00 0 0,78 2,80 < 5,00 1,60 8,00 0,31 7,8 4,00 0 3,00 0,38 0,40 0 3,00 0

Toluene 20,36 2,00 583,20 0 1405,00 0,70 9,80 6,40 1,30 < 5,00 2,10 8,00 0,71 6,8 12,00 0 11,30 0,38 0,60 14,60 0 1,00 0

p-Xylene 3,88 0,59 0,30 12,20 97,00 0,45 1,50 0,60 < 5,00 < 1,00 2,00 0,56 3 1,00 0 0 0,33 0,10 0 0 0

n-Dodecane 0,80 1,35 0,60 81,70 150,00 0,35 0,50 < 5,00 < 1,00 < 2,00 0,61 0 < 1,00 0 0 0,10 0 0 0

n-Tetradecane 2,25 0,67 0,50 8,90 65,00 0,34 0 < 5,00 < 1,00 < 2,00 1,20 1,8 < 1,00 0 0 0,13 0,40 0 1,00 0

n-Butoxyethanol 1,32 1,85 0,50 0 0 0,35 0,60 < 5,00 < 1,00 11,00 1,70 1 < 1,00 0 0 0 0,80 0 1,00 0

1,2,3-
Trimethylbenzene

0,75 0,83 0,30 0 18,00 0,22 0,60 0,50 < 5,00 < 1,00 4,00 0,81 0,9 < 1,00 0 0 0,21 0,10 0 0 0

3-Carene 0,08 0,05 0,20 0 0 0 0 < 5,00 < 1,00 < 2,00 0,26 0 < 1,00 0 0 0 0 0 0

Decamethylcyclo-
pentasiloxane

0,80 2,12 1,90 0 7,00 0,80 6,80 < 5,00 < 1,00 17,00 0,85 3 1,00 0 0 0,30 0 1,00 0

Blank values RRT VOC 2012
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