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VOC 2023 Sample 1

Summary of laboratory means

Sample 1

Laboratory 1,2,3-Trimethylbenzene Z score 4-Methyl-2-pentanone Z score alpha-Pinene Z score Benzene Z score Cumene Z score

Unit pg/m? Hg/m? Hg/m* Hg/m* pg/m?
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21 41.00 -0.70 145.50 0.38 49.00 0.82 45.00 0.96 60.50 -0.89
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55 42.50 -0.36 137.50 -0.19 45.00 -0.06 45.50 1.08 64.50 -0.29

103.75 11662 CE
17 52,50 1.90 161.50 1.52 50.00 1.04 36.50 111 7750 167
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39.10 -1.37 3540 -1.38 62.35 -0.61

167 50.50 145 145.50 0.38 51.50 137 45.50 1.08 67.00 0.09

207 37.50 -1.50 120.50 -140 40.00 -1.17 42.50 0.35 57.00 -1.42
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VOC 2023 Sample 1

Laboratory 1,2,3-Trimethylbenzene Z score 4-Methyl-2-pentanone Z score alpha-Pinene Z score Benzene Z score Cumene Z score

N

18 43.85 -0.06 135.75 -0.32 41.15 -0.91 39.00 -0.51 70.70 064
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44.09 0.00 133.10 -0.51 35.66 213E 3210 -219E 57.70 -1.31

N
&

46.55 0.55 50.30 1.1 47.70 161 73.10 1.01
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Assessment |1Z]<=2.00 |1Z|<=2.00 |Z|<=2.00 |Z|<=2.00 |1Z|<=2.00

No. of single values 70 68 68 78 70

Reproducibility s.d. 6.32 17.60 724 6.71 8.18

Reference value 43.40 142.50 43.90 37.00 61.60

Rel. target s.d. 10.00 % 10.00 % 10.00 % 10.00 % 10.00 %
e —
Upper limit of tolerance 5292 168.23 54.35 49.29 79.70

Type C outliers 1 2 2

e - S
No. of laboratories after elimination of outliers 32 31 30 38 30

type A-D and F (without laboratories that only

gave states but no measured values)

Explanation of outlier types

B: Differing laboratory mean Grubbs
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VOC 2023 Sample 1

Laboratory 1,2,3-Trimethylbenzene Z score 4-Methyl-2-pentanone Z score alpha-Pinene Z score Benzene Z score Cumene Z score

E: mean outside tolerance limits

F:|Z-Score|>3.50
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VOC 2023 Sample 1

Laboratory n-Decane Z score n-Heptane Z score p-Xylene Z score Toluene Z score

Unit Hg/m? Hg/m* pg/m? pg/m?
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VOC 2023 Sample 1

Laboratory n-Decane Z score n-Heptane Z score p-Xylene Z score Toluene Z score

267 127.20 -0.06 41.55 0.99 35.10 0.30 29.20 -0.08
510 30.00 -1.19C 27.50 -0.65

Assessment Z]<=2.00 12]<=2.00 12]<=2.00 12]<=2.00

No. of single values 72 72 78 78

Reproducibility s.d. 16.96 6.89 465 3.13

Reference value 132.70 3570 30.70 25.00

Rel. target s.d. 10.00 % 10.00 % 10.00 % 10.00 %

Upper limit of tolerance 153.59 4538 40.88 35.31

Type C outliers 1 1 2 2

No. of laboratories after elimination of outliers 34 32 36 35
type A-D and F (without laboratories that only
gave states but no measured values)
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VOC 2023 Sample 2

Summary of laboratory means

Sample 2

Laboratory 1,2,3-Trimethylbenzene Z score 4-Methyl-2-pentanone Z score alpha-Pinene Z score Benzene Z score Cumene Z score

Unit pg/m? Hg/m? Hg/m* Hg/m* pg/m?

21 78.50 -0.35 41.50 0.83 95.00 161 99.50 1.56 47.50 -0.71

40 67.35 -1.72 2675802 E 69.70 -1.90 40.85 201E

55 79.50 -0.23 39.00 0.18 76.00 -0.71 82.00 -0.47 51.50 0.08

62 96.95 185 101.15 175
—-2.0

93 84.58 0.40 41.56 085C 7244 -1.14 95.89 1.14 56.02 0.96

99 134.00 [IIIN647 CE 3273 146 C 159.13 [IIIN9A5 CE 7973 0.74C 88.31 [IN7:28 CE

117 105.50 297E 45.50 1.88 96.50 1.80 102.00 1.85 61.00 1.93

132 95.00 1.68 101.50 241 E 57.00 1.15

H .

92.50 137 43.00 122 74.50 -0.89 75.00 -1.29C 54.00 0.56

8

£

117.00 438 FE 20.00 [ 478 FE 105.00 284E 74.00 -1.40 7300 428 FE

3

79.65 -0.21 39.80 0.39 70.65 -1.36 79.50 -0.76 50.35 -0.15

3
Q

93.50 149 38.50 0.05 91.50 119 96.50 121 52.00 0.17

192 87.23 0.72 4331 1.31 94.02 149 100.84 172
207 66.00 -1.89 29.50 230E 72.00 -1.20 73.50 -1.46 43.00 -1.59
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VOC 2023 Sample 2

Laboratory 1,2,3-Trimethylbenzene Z score 4-Methyl-2-pentanone Z score alpha-Pinene Z score Benzene Z score Cumene Z score

N

18 75.50 -0.72 34.30 -1.05 70.65 -1.36 79.55 -0.76 51.40 0.06

81.05 -0.04C 94.25 0.95 54.00 0.56
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Assessment |1Z]<=2.00 |1Z|<=2.00 |Z|<=2.00 |Z|<=2.00 |1Z|<=2.00

No. of single values 70 68 68 78 70

Reproducibility s.d. 11.09 4.56 12.83 12.98 6.87

Reference value 84.90 36.00 80.00 84.60 47.20

Rel. target s.d. 10.00 % 10.00 % 10.00 % 10.00 % 10.00 %
e —
Upper limit of tolerance 97.61 4597 98.16 103.29 61.34

Type C outliers 2 2 1 2 2
e N
No. of laboratories after elimination of outliers 31 28 30 36 31

type A-D and F (without laboratories that only

gave states but no measured values)

Explanation of outlier types

B: Differing laboratory mean Grubbs
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VOC 2023 Sample 2

Laboratory 1,2,3-Trimethylbenzene Z score 4-Methyl-2-pentanone Z score alpha-Pinene Z score Benzene Z score Cumene Z score

E: mean outside tolerance limits

F:|Z-Score|>3.50
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VOC 2023 Sample 2

Laboratory n-Decane Z score n-Heptane Z score p-Xylene Z score Toluene Z score

Unit Hg/m? Hg/m* pg/m? pg/m?

N
3
8
o
3

18600_BE 65.50 0.55 55.00 0.78
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99 9131 220 CE 7761 036C 66.68 074C 49.46 -0.31C
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148 79.95 0.69 71.30 048 61.80 -0.04 49.85 -0.23
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VOC 2023 Sample 2

Laboratory n-Decane Z score n-Heptane Z score p-Xylene Z score Toluene Z score

267 71.50 -0.44 76.65 023 61.15 -0.15 50.55 -0.09
510 62.50 0.07 52.50 0.29

Assessment Z]<=2.00 12]<=2.00 12]<=2.00 12]<=2.00

No. of single values 72 72 78 78

Reproducibility s.d. 9.69 10.69 7.96 5.62

Reference value 77.90 70.90 58.80 47.30

Rel. target s.d. 10.00 % 10.00 % 10.00 % 10.00 %

Upper limit of tolerance 89.78 89.88 7447 61.23

Type C outliers 1 2 1 4

No. of laboratories after elimination of outliers 33 29 37 33
type A-D and F (without laboratories that only
gave states but no measured values)
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VOC 2023

Summary results

Sample: 1 Mean: 44.10 pg/m?
Measurand: 1,2,3-Trimethylbenzene Reproducibility s.d.: 6.32 pg/m?
Method: 1ISO 5725-2

Rel. reproducibility s.d.: 14.33%
Rel. target s.d.: 10.00% (Limited)

Reference value: 43.40 pg/m?
Range of tolerance: 35.28 - 52.92 pg/m? (|Z-Score| <= 2.00)
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VOC 2023

Summary results

Sample: 1 Mean: 140.19 pg/m?
Measurand: 4-Methyl-2-pentanone Reproducibility s.d.: 17.60 pg/m?®
Method: 1ISO 5725-2

Rel. reproducibility s.d.: 12.55%

Rel. target s.d.: 10.00% (Limited) Reference value: 142.50 pg/m?

Range of tolerance:

112.15 - 168.23 pg/m® (|Z-Score| <= 2.00)

200.0-
190.0—
180.0—
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199
132-]
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VOC 2023

Summary results

Sample: 1 Mean: 45.29 pg/m?
Measurand: alpha-Pinene Reproducibility s.d.: 7.24 pg/m?
Method: ISO 5725-2

Rel. reproducibility s.d.: 15.98%

Rel. target s.d.: 10.00% (Limited) Reference value: 43.90 pg/m?®

Range of tolerance: 36.23 - 54.35 pg/m? (|Z-Score| <= 2.00)
80.0+

75.0- g;
a

70.0+

155.04 —>

65.0-

E
60.0 E I
Limit of tolerance *
55.0

50.0+

pg/m?

45.0

40.0-

35.0-
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30.0- *
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20.0
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| 1
v N~
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21+
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256
167
132
144
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VOC 2023

Summary results

Sample: 1 Mean: 41.08 pg/m?
Measurand: Benzene Reproducibility s.d.: 6.71 pg/m?
Method: 1ISO 5725-2

Rel. reproducibility s.d.: 16.34%
Rel. target s.d.: 10.00% (Limited)

Reference value: 37.00 pg/m?
Range of tolerance: 32.86 - 49.29 ug/m? (|Z-Score| <= 2.00)
70.0-
65.0- E
60.0-
55.0-

Limit of tolerance
50.0+

45.0-

40.0-

pg/m?

35.0-
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25.0-
20.0-

15.0-
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237
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135
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VOC 2023

Summary results

Sample: 1 Mean: 66.42 pg/m*

Measurand: Cumene Reproducibility s.d.: 8.18 pg/m?

Method: ISO 5725-2 Rel. reproducibility s.d.: 12.32%

Rel. target s.d.: 10.00% (Limited) Reference value: 61.60 pg/m?

Range of tolerance: 53.14 - 79.70 pg/m? (|Z-Score| <= 2.00)
110.0—
105.0—
100.0—
95.0-
90.0+
85.0-
80.0-
75.0-
70.0+
65.0-
60.0-
55.0-
50.0+—FE -*-* Limit of tolerance
45.0—
40.0- -
35.0-
30.0+
25.0+
20.0

B

m

D> 103.75—>
155.04——>

Limit of tolerance

pg/m?

17-
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|
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»
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186
518
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215
30
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93]
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117
125
135
132
144
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601
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1
—
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N
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VOC 2023

Summary results

Sample: 1 Mean: 127.99 pg/m?
Measurand: n-Decane Reproducibility s.d.: 16.96 pg/m?®
Method: ISO 5725-2 Rel. reproducibility s.d.: 13.25%

Rel. target s.d.: 10.00% (Limited)

200.0-
190.0—
180.0—
170.0—
160.0—
150.0—

100.0-F=°~

90.0+
80.0+

70.0

125
68
96
17

52

Reference value:

Range of tolerance:

132.70 pg/m®

102.39 - 153.59 pg/m® (|Z-Score| <= 2.00)

223.84—>

207+
518

143

107

215

256

186

218

148
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160

1
.
N
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199

Laboratory
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60—
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144
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135

238

132
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VOC 2023

Summary results

Sample: 1 Mean: 37.81 pg/m?
Measurand: n-Heptane Reproducibility s.d.: 6.89 pg/m?
Method: ISO 5725-2 Rel. reproducibility s.d.: 18.23%

Rel. target s.d.: 10.00% (Limited) Reference value: 35.70 pg/m?

Range of tolerance:

30.25 - 45.38 ug/m® (|Z-Score| <= 2.00)
70.0- /]\ /]\
65.0- T o2 g
) ~
[} o
60.0- .
FE
55.0 -
- Limit of tolerance l
£
5 45.0- l-*-
=
40.0-
35.0-
30.0- =T I'- f tol
* Limit of tolerance
50) n e W
20.0 I 1 | 1 1 1 | 1 | 1 1 1 1 1 1 1 1 1 | | 1 1 I | 1 1 | 1 1 I 1 I 1 | | 1
N~ © o) < N~ o o) [Te) O [ce] N~ (o] [ce] (o] ~ o [0} N~ [Tl [To] 3] (o] N~ [(e} o [ce] N N [s2} N~ o0} N~ (=] N ™ -~
o [} N < ~ < ~ — [¢e) Te] [sg] [o)] < (o] [{e] © ™ © wn ™ < © © Te] [sp] ~— Yo » (e} ~ [sg] o [¢e] ™ o N
139 - - u N - o - - N - ~ - - - N N - - N - ~ ®
Laboratory
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VOC 2023

Summary results

Sample: 1 Mean: 34.07 pg/m?
Measurand: p-Xylene Reproducibility s.d.: 4.65 ug/m?
Method: 1ISO 5725-2

Rel. reproducibility s.d.: 13.65%
Rel. target s.d.: 10.00% (Limited)

Reference value: 30.70 pg/m?
Range of tolerance: 27.25 - 40.88 pg/m? (|Z-Score| <= 2.00)
55.0+
50.0+
F E
45.0- E E
Limit of tolerance -_' *
. AARE : N
. 50, L & )
£
(=]
= 30.0-]
250 Limit of/tolerance
20.0-
15.0-
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 | 1 | | 1 1
[0} ~ o N~ [ce] wn N~ o [ce} [(e} [Tl [ee] N (3] [o2] (o] [ce] -~ (o] N~ Ye] N~ [T9] N (o] N~ N~ o N ~ (o] o o [To] [se} ™ < [oe] N
[s¢] ~ < o ~ < o ~ Yo} © — — Yo} < [o)] o)) < © w ™ N © 1o} (o)) [« ~ © © © N ™ © ™ ™ o [« < o ™
~N - L - N 1O N - N - - - N N N «~ « - - N - - -~ - —
Laboratory
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VOC 2023

Summary results

Sample: 1 Mean: 29.42 pg/m?
Measurand: Toluene Reproducibility s.d.: 3.13 pg/m?
Method: 1ISO 5725-2

Rel. reproducibility s.d.: 10.63%
Rel. target s.d.: 10.00% (Limited)

Reference value: 25.00 pg/m?
Range of tolerance: 23.54 - 35.31 pg/m? (|Z-Score| <= 2.00)
60.0- ﬁ
55.0- 8
=)
n
50.0+
RE
Cc
45.0 l
40.0-

Limit of tolerance
35.0-

2> o
_________________________________________________________________________ i *..l..*______] K (’Q@o
30.0-

25.0_---__E__*_*!*_! & &

pg/m?

Limit of tolerance

20.0-

15.0-

10.0 I 1 I | | I 1 1 1 1 1 1 1 1 | 1 1 I | 1 1 1 1 | I 1 1 | 1 1 1 1 1 | 1 1 1 | 1
N~ o N~ [o0] [Ye) ~ N~ [Te) © 0] (2] ~ N~ o w0 o N N~ [To] (o] o (o] [o2] 1o N~ N [ce] N oo} [o0] o o — (o] [se} < (a2} N ™
~ < o ~ N ~ [ ~— (o] < o] © o ~ Te] — w © [sp] [¢¢] © w0 [e)] < [{e] [} wn © © ™ ™ © N ™ o < < ™ [«
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VOC 2023

Sample chart of Z-Scores

Sample:

Measurand
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VOC 2023

Sample chart of Z-Scores

Sample:

Measurand
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VOC 2023

Summary results

Sample: 2 Mean: 81.34 pg/m?

Measurand: 1,2,3-Trimethylbenzene Reproducibility s.d.: 11.09 pg/m?

Method: ISO 5725-2 Rel. reproducibility s.d.: 13.64%

Rel. target s.d.: 10.00% (Limited) Reference value: 84.90 pg/m?

Range of tolerance: 65.07 - 97.61 pg/m?® (|Z-Score| <= 2.00)

130.0+
125.0—
120.0—
115.0—
110.0—
105.0—
100.0—
95.0+
90.0+
85.0
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40.0
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52
55

|

[+2] [e2]
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N
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218
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|
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VOC 2023

Summary results

Sample: 2 Mean: 38.31 pyg/m?
Measurand: 4-Methyl-2-pentanone Reproducibility s.d.: 4.56 ug/m?
Method: 1ISO 5725-2

Rel. reproducibility s.d.: 11.90%
Rel. target s.d.: 10.00% (Limited)

Reference value: 36.00 pg/m?
Range of tolerance: 30.65 - 45.97 pg/m? (|Z-Score| <= 2.00)
52.0- ﬁ
50.0+ B
48.0- b3
46.0-=

----------------------------------------------------------------------------------- SN, L
44,0 Limit of tolerance

42.0-
40.0-
38.0
36.0
34.0+
32.0+
30.0+
28.0+
26.0+
24.0+

22,04
20.0-L A ‘P
< ©
< [«

pg/m?

1 | |
N~ [Yo] [s2)
© [Ie] <
£=

99
52

1
~
—

207
237
135-
107-
218
258
215
261
186-
148-
60-
93-
30-

-—

145-
510
160
256

21
199

138

192

117
68

132-]

Laboratory
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VOC 2023

Summary results

Sample: 2 Mean: 81.80 pg/m?

Measurand: alpha-Pinene Reproducibility s.d.: 12.83 pg/m?

Method: ISO 5725-2 Rel. reproducibility s.d.: 15.69%

Rel. target s.d.: 10.00% (Limited) Reference value: 80.00 pg/m?

Range of tolerance: 65.44 - 98.16 pg/m? (|Z-Score| <= 2.00)

130.0+
125.0—
120.0—
115.0—
110.0—
105.0—
100.0—
95.0+
90.0+
85.0+
80.0
75.0+
70.0+
65.0
60.0-
55.0+
50.0+
45.0-
40.0

159.13——>
268.91——>

pg/m?

93+
55

| I
© N
[e] 0

1861
148
218
207
135
138
258
143
199
261
256
107-
160-
267
167-
30
192-
21
681
117
62-1
132
144
99-
601

Laboratory
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VOC 2023

Summary results

Sample: 2 Mean: 86.07 pg/m*

Measurand: Benzene Reproducibility s.d.: 12.98 pg/m?

Method: ISO 5725-2 Rel. reproducibility s.d.: 15.08%

Rel. target s.d.: 10.00% (Limited) Reference value: 84.60 pg/m?

Range of tolerance: 68.86 - 103.29 ug/m? (|Z-Score| <= 2.00)
140.0—

135.0—
130.0—
125.0— FE
120.0— A
115.0—

110.0—
105.0—
100.0—
95.0+
90.0+
85.0
80.0-
75.0+
70.0+
65.0-
60.0—
55.0+
50.0-
45.0-
40.0

pg/m?

961
17-
215
186
40
207
237
144
258
138
148
218
99-
256
261
55
518
135
125
199
145-
143
160
60
238
267
510
93]
68
167
21}
30
192
621
107-
117
52-]
503
132

Laboratory
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VOC 2023

Summary results

Sample: 2 Mean: 51.12 pg/m?®
Measurand: Cumene Reproducibility s.d.: 6.87 pg/m?
Method: 1ISO 5725-2

Rel. reproducibility s.d.: 13.45%
Rel. target s.d.: 10.00% (Limited)

Reference value: 47.20 pg/m?
Range of tolerance: 40.89 - 61.34 pg/m?® (|Z-Score| <= 2.00)
80.0+

FE /]\
75.0- -
kR
g 8
70.0- s &

65.0-

E E
e v}
60.0+ Limit of tolerance *

55.0-

50.0-

45.0- E *

g
"
2
>/
¥
w
»
o
>
g
o
™~
%,

Limit of tolerance

20.0-F===== E- .*_ e o el e o o o e o o o b e e e e e e e e e e e e e e e e e e e ] e e e e e e o e o
FE

35.0_ .

30.0-

25.0 I 1 1 1 | I 1 1 1 1 | 1 1 | I 1 | 1 I | I 1 1 1 | | 1 1 I | | | | 1 1
N~ O o [o0] [s2] N~ N~ [o0] [9\] -~ (e} «© -~ o) N~ o) v o N~ ™ N~ o 0] 0] © [s2] N (2] M~ 0] Yo o) < (2] o
~ ¢ < [Te] < o ™ ~ Te] N -~ wn [{e] < o — Yol o [{e] o © [sp] [sp} [sg] (o)) [o)] ™ [o)] ~ (o] ™ N < (o)) ©

- N~ N N 10 N N N -~ - - - O « - - - - - - -
Laboratory
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VOC 2023

Summary results

Sample: 2

Measurand: n-Decane

Method: ISO 5725-2

Rel. target s.d.: 10.00% (Limited)

140.0+
135.0—
130.0—
125.0—
120.0—
115.0—
110.0—
105.0—
100.0—
95.0+
90.0
85.0+
80.0-
75.0

pg/m?

70.0+
65.0-
60.0
55.0+
50.0-
45.0-
40.0

Mean:

Reproducibility s.d.:

Rel. reproducibility s.d.:

Reference value:

Range of tolerance:

74.82 ug/m?
9.69 pg/m?
12.96%
77.90 pg/m?

59.85 - 89.78 pg/m?® (|Z-Score| <= 2.00)

CE

BE

96

218

258

199

267

143

215

52

256

237
238
261
160

Laboratory

167

60
93+
55
62

148

21
138
144

30

192

117

99

135

132

503
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VOC 2023

Summary results

Sample: 2 Mean: 74.90 pg/m?
Measurand: n-Heptane Reproducibility s.d.: 10.69 pg/m?
Method: ISO 5725-2

Rel. reproducibility s.d.: 14.27%
Rel. target s.d.: 10.00% (Limited)

Reference value: 70.90 pg/m?
Range of tolerance: 59.92 - 89.88 pg/m? (|Z-Score| <= 2.00)
140.0—
130.0-
120.0-

160.63—>
186.00——>

110.0— l
100.0—

90.0—

pg/m?

70.0-

80.0-

60.0

Limit of tolerance
50.0-

40.0-

30.0

96
40-
17-

207
144
518

215

125

258

186

261+

143

148

237

199

135

|
o] v o
(52 [Ie] ©

-—

-—

238

Laboratory

218

267
256
99
167
30
68
93+
52
60

192

117

107

132

503

21-
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VOC 2023

Summary results

Sample: 2 Mean: 62.06 pg/m*
Measurand: p-Xylene Reproducibility s.d.: 7.96 pg/m?
Method: 1ISO 5725-2

Rel. reproducibility s.d.: 12.82%

Rel. target s.d.: 10.00% (Limited) Reference value: 58.80 pg/m?

Range of tolerance: 49.65 - 74.47 ug/m® (|Z-Score| <= 2.00)

100.0+
95.0+
90.0+
85.0-
80.0-
75.0
70.0+
65.0—
60.0
55.0+
50.0
45.0-
40.0-
35.0+

30.0+ *
25.0+
20.0

pg/m?

40
17

52-

96-

1
o
=
w0

238
1861
207
145
218
518
258
107
256
199
143-
167
551
601
99-
30
93]
621

|
[eo]
<
—

261-
215
267-
237-
138
21-
160
1254
1354
192
503-
1174
132
68—
144

Laboratory
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VOC 2023

Summary results

Sample: 2 Mean: 51.02 pg/m?®

Measurand: Toluene Reproducibility s.d.: 5.62 pg/m?®

Method: ISO 5725-2 Rel. reproducibility s.d.: 11.02%

Rel. target s.d.: 10.00% (Limited) Reference value: 47.30 pg/m?®

Range of tolerance: 40.82 - 61.23 pg/m?® (|Z-Score| <= 2.00)
110.0-
105.0— ce CE
100.0—
95.0-
90.0+
85.0-
80.0+
75.0-
70.0-
65.0 Limit of tolerance
I e e s e e e e e e e B e e e S S et e s e e e
55.0-
50.0

45.0-F—T——C . S — =
40.0-m=F"5 -q.p:‘tljir

Limit of/ tolerance
35.0- .

pg/m?

30.0+
25.0+
20.0

17-
40
96

99-

551

I
N
o]

207
237
258
518
218
261
145-
215
125
256
107
148
681
21
301
601
621

267
199
135
238
186
138
510
167
160
192
117
143-
144
503
132
93]

Laboratory
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VOC 2023

Sample chart of Z-Scores

Sample:

Measurand
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VOC 2023

Sample chart of Z-Scores
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VOC 2023, Blank samples Blank value sample 1

Summary of laboratory test results

Blank value sample 1

Laboratory 1,2,3-Trimethylbenzene 4-Methyl-2-pentanone alpha-Pinene Benzaldhyde Benzene

Unit ug/m? ug/m? pg/m? ug/m? ug/m?

<1.00 <1.00 <1.00 1.00 2.00

N
-

0.00 0.00 3.68

N
o

<5.00 <5.00 <5.00 <5.00 7.50

()}
(]

<0.80 <0.80

(o2}
N

©
w
o
o
o
o
o
o
—_—
~
N

17.05 1.76

99 0.35 0.10 1.39 3.61 0.76

117 12.00

132 0.00 0.00 0.00 < 16.00 < 14.00

138 <0.50 <0.50 <0.50 <2.00 <0.50

148 0.10 0.10 0.30 2.40 0.60

192 0.13 0.18 0.22 0.63

215 0.00 0.00 0.00 1.40 0.00
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VOC 2023, Blank samples

Blank value sample 1

Laboratory

1,2,3-Trimethylbenzene 4-Methyl-2-pentanone alpha-Pinene Benzaldhyde Benzene
256 <0.50 <0.50 <0.50 0.74 3.11
258 <1.00 <1.00 <1.00 3.46 3.61
261 3.93 1.96
267 4.00 28.30 7.00
503 <5.00 <5.03
510 0.00 0.00
518 0.40 <0.20 0.90 <0.20
No. of laboratories that submitted 27 26 26 23 36

results
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VOC 2023, Blank samples Blank value sample 1

Laboratory Cumene n-Decane n-Heptane p-Xylene Toluene

Unit pg/m?3 pgt/m? pug/m?3 ug/m? ug/m?

<1.00 <1.00

N
-

<1.00 <1.00 <1.00

40 0.00 0.00 2.18 2.15

(o2}
o

<0.10 13.20 <0.10 <0.10 <0.10

(o2}
(o]

©
(o2}

125 0.00 0.00 7.49 2.15 5.40
135 <2.00 <2.00 <2.00 <2.00 2.50
1 <05 <050 <100 <050 080
143 <0.50 <0.50 <1.50 <1.00 <1.00
44 e
145 0.00 0.00
48004 02 02 040 090
160 0.06 0.29 0.29 0.47 0.85
%7 000 03 000 060 08
186 0.00 0.20 0.30 0.20 0.70
1202 020 052 075
199 0.20 0.30 0.30 0.70 0.80

N

38 < 25.00 < 25.00 < 25.00 < 10.00 < 10.00

N

58 <1.00 <1.00 <1.00 <1.00 <1.00

1.20 64.10 13.80 31.00 53.50

N
)
<

[(6)}

10 0.00 0.00
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VOC 2023, Blank samples Blank value sample 1

Laboratory Cumene n-Decane n-Heptane p-Xylene Toluene
No. of laboratories that submitted 27 28 28 32 33
results
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VOC 2023, Blank samples Blank value sample 2

Summary of laboratory test results

Blank value sample 2

Laboratory 1,2,3-Trimethylbenzene 4-Methyl-2-pentanone alpha-Pinene Benzaldhyde Benzene

Unit ug/m? ug/m? pg/m? ug/m? ug/m?

<1.00 <1.00 <1.00 1.00 2.00

N
-

0.00 0.00 3.18

N
o

<5.00 <5.00 <5.00 <5.00 5.00

()}
(]

<0.80 <0.80

(o2}
N

12.04 1.65

©
w
o
o
o
o
o
o
—_—
~
(6]

99 0.41 0.63 2.49 2.13 0.71

117 12.00

132 0.00 0.00 0.00 0.00 < 14.00

138 <0.50 <0.50 <0.50 <2.00 <0.50

167 0.00 0.00 0.00 0.70 1.30

192 0.27 0.43 0.31 0.61
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VOC 2023, Blank samples

Blank value sample 2

Laboratory 1,2,3-Trimethylbenzene 4-Methyl-2-pentanone alpha-Pinene Benzaldhyde Benzene
256 <0.50 <0.50 <0.50 0.62 2.37
258 <1.00 <1.00 <1.00 20.25 4.05
261 2.30 1.04
267 6.10 27.90 7.90
503 <5.00 <5.00
510 0.00 0.00
518 0.40 <0.20 0.60 <0.20
No. of laboratories that submitted 27 26 26 23 35

results
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VOC 2023, Blank samples Blank value sample 2

Laboratory Cumene n-Decane n-Heptane p-Xylene Toluene

Unit pg/m?3 pgt/m?3 pug/m?3 ug/m? ug/m?

<1.00 1.00

N
-

<1.00 <1.00 <1.00

N
o
—
—_—
[
o
o
o
—
©
N
N
(o))
w

(o2}
o

(o2}
(o]

©
»

BN
N
o
o
o
S
o
o
S
o
o
S
o
o
S
w
£
-

135 <2.00 <2.00 <2.00 <2.00 <2.00

— —_— —_— —_— —_—
© oo o S S
© o ) o w

A
o o o <)
w o N 1SN
o 1) o =)

A
o o o =)
N ) N »
o o I3 o

A
o o o N
) w ) 3]
o o ~ =)

A
o o o o -
o ) I3 o o
) o © ) S

A
o —_ —_ o —_
© o N o o
o 1) oo o S

N

38 < 25.00 < 25.00 < 25.00 < 10.00 < 10.00

N

58 <1.00 <1.00 1.27 <1.00 1.21

N
)
<

2.50 63.30 13.20 31.20 50.30

[(6)}

10 0.00 0.00
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VOC 2023, Blank samples Blank value sample 2

Laboratory Cumene n-Decane n-Heptane p-Xylene Toluene
No. of laboratories that submitted 27 28 28 32 33
results
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VOC 2023

Questions and Answers

Participant Sample carrier Analytical method

-
3

TENAX, Supelco und Perkin Elmer DIN 16000-6

Tenax TA ISO 16000-6

8

TENAX DIN ISO 16000-6

3

manufacturer DIN ISO 16006

3

Tenax TA Auf Basis von EN ISO 16000-5 und ISO 16000-6 wurde eigene Labormethode entwickelt

3

Tenax GR Inhouse method

8

3
S

SS TD Tube, Tenax TA, Supelco 16000-6

Tenax TA in house

)
X

8

Tenax TA (Merck) in Edelstahl ISO 16000-6

3

Tenax TA, MArkes DIN ISO 16000-6

Gerstel Tenax TA - Carbosieve S3 Hausmethode

5

2

Stainless Steel, Tenax, RESTEK DIN ISO 16000-6

186 DIN ISO 16000-6

2 weer @@
199 Tenax TA; Markes in Anlehnung an DIN ISO 16000-6: 2022-3
. |
215 Markes Tenax TA- glass tubes DIN ISO 16000-6
e
237 Tenax TA Markes Inhouse
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VOC 2023

Participant Sample carrier Analytical method

Tenax TA DIN ISO 16000-6

N
8

N
(]
=

Edelstahl Adsorptionsrohrchen gefiilit mit Tenax TA, Firma Camsco DIN ISO 16000-6

)
o
=
o
o
o
El
-

Gas chromatograph (GC) Thermal desorber Desorption temperature Desorption flow Desorption time

Thermo Fisher Trace 1310 Markes TD100-xr-advanced 270°C 40 7

-
3

8

GC 7890 Agilent TD 650 Perkin Elmer 260°C 50 30

Perkin Elmer Perkin Elmer 280°C 20 20 Minuten

3

AGILENT 7890A MARKES 295 100 5

3

3

Agilent 7890B Series GC Custom TD100-xr (ATD) von Markes 300°C 50 ml/min 20 min.

8

Agilent 7890B Gerstel TDSA 225°C Proprietary 4 min

Thermo Trace 1310 Markes 100-TD xr 280°C 40 ml/min 6 min

3
]

B

Agilent 6890-5973N Markes Unity/Ultra 300 20 5

8

Agilent 7890B Perkin Elmer TurboMatrix 650 270°C 29 15

3

Agilent 7920A MArkes TD 100 250°C 20 20

3

Agilent 6890N Gerstel TDS3 260°C 50 21

SHIMADZU Nexis GC-2030 SHIMADZU TD-30 2807 30 mL/min 10 minutes

2

Perkin Elmer Clarus 680 GC Perkin Elmer TurboMatrix 350 ATD 280°C 50 10

8
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VOC 2023

Participant Gas chromatograph (GC) Thermal desorber Desorption temperature Desorption flow Desorption time

-

929 Agilent 7890B TD-100 Markes 250 °C 50 mL/min 5 min

N

15 Shimadzu GC 2010 Plus Shimadzu TD20 300°C 60 ml/min 10 min.

B
g

PE Clarus PE Turbomatrix 300 30 10

N
8

Agilent 8890 Perkin Elmer TurboMatrix 650 300°C 50 ml/min 5min

N
(3
=

Perkin Elmer Clarus 680 Perkin Elmer ATD 650 275°C 30 15

Cryo trap Carrier gas Carrier gas flow

v
™
=
o
o
o
E]
-

-
J

20°C, 280°C Helium 14

8

-30°C/280°C Helium 1.0

3

-30°C und 280°C Helium 60

3

-10°C and 300°C Helium 25

3

-20°C / 300°C Helium 15 ml/min

8

Proprietary Helium Proprietary

3
S

-5 °C, Max (100 °C/sec) Helium 1 ml/min

]
X

10and 300 Helium

8

-20°C/300°C Helium 15

8

-10/300 He 129

-150°C Helium 2

3
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VOC 2023

Participant Cryo trap Carrier gas Carrier gas flow

2807 Helium 4.00 mL/min

g

-30°C and 40°C/s Helium 18

3

8

25-300 °C Helium 0,7 mL/min

N
=
o

Trap Heat Temp 300°C / Cool Temp. 0°C Helium 4,8 ml/min

8
g

-20/ +270 He 05

2°C/300°C Helium 12

N
8

-8/278°C Helium 1

N
(23
=

Analytical column Detector

)
o
=
Q
o
o
Fl
-

-
3

DB 5MS 30m x 0.25mm x 1um 1SQ 7000

8

RTX5-MS FID (except benzene by MS)

3

Zebron 1 MS 60X0,32X1um MS/FID

HP-5MS MS

3

3

Vocol von Supelco 7000D Quadrupol MS/MS von Agilent

8

Agilent J&W DB1MS Mass spectrometer

3
S

OPTIMA5MS 60 m x 0,25 mmx 1 ym Massenspektrometer (Thermo ISQ 7000)

)
&

DB-5MS 60m x 0.25 x 2um Agilent 5973N

Page 45



VOC 2023

Participant Analytical column Detector

-

35 RTX-200 MSD

B

DB24UI 30mx0,25mmx1,4um Single Quadrupol Agilent 5977E MSD

3

DB-62460x0,25x 1,4 FID /MSD

2

DB-1MS SHIMADZU GCMS-QP2020NX

8

Agilent DB-5ms Ul 0.25mm x 60m x 1um Perkin Elmer SQ8

8

DB-5.625MS Massendetektor (5977A MSD)

N

15 Agilent VF-5ms ,60 m Massenspektrometer Shimadzu QP 2010 Ultra

B
g

Varian MS

N
3

60mRtx/0.251D /1.4 um Agilent MSD 5977B

N
o
=

Rix-VMS Massenspektrometer Perkin Elmer Clarus SQ8

Data evaluation

)
™
=
o
o
o
E]
-

-
J

Kalibration je Substanz; Retentionszeit, Datenbank

8

external

3

FID/MS

3

Scan

3

Identifikation mit MS; Quantifizierung mit entspr. Berechnung in einem Excelfile

8

Quantification based on TIC using toluene equivalent sensitivity. Identification, manual comparison to NIST library
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VOC 2023

Participant Data evaluation

3
]

automatische Identifizierung und Quantifizierung mittels Chromeleon-Software

)
X

Scan

8

externer Standard/Check von Retentionszeit und Massenspektrum

8

Quantifizierung tiber Kalibrierreihe (Tenax-Réhrchen mit STd dotiert), Identifizierung liber Retentionszeit und ausgewahlte Massenspuren

3

Quantifizierung: FID Qualifizierung: MSD

2

SIM mode

8

identification with specifics standards and quantification with internal standards

8

Standards externe Kalibrierung, Korrektur Gber interme Standards

N
=
(3

Uber substanzspezifische Kalibrierung, automatische Auswertung tiber "compound table" Funktion

B
g

MS, MS

N
8

Substanzspezifische 6-Punkt-Kalibrierung, Retentionszeit, Massenspektren

N
o
=

Quantifiziert nach charakteristischer lonenspur mit internem Standard und 8-Punkt Kalibrierung, Identifikation erfolgt nach Spektrum

Y
™
=
2}
k]
o
3
-

Recovery rate

N
J

ja (Kalibration wurde Uber dotierte R6hrchen gemacht)

8

No

3

nein

Page 47



VOC 2023

Participant Recovery rate

3

No

3

Nein

8

Not possible, concentration on tubes not known

3
S

Ausgleich lediglich von Desorptionsschwankungen liber automatische IS-Dotierung in diesem Schritt

8

No

8

nein

E

N/A

3

nein

3
Q

No

8

No

8
<

nein

8
g

nein

N
8

nein

N
(=]
=

Nein

)
o
=
o
o
o
El
-

Date of analysis

-
3

14.09.2023

8

23/10/2023
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VOC 2023

Participant Date of analysis

3

18.09.2023

3

september 18, 2023

3

05./06.10.2023

8

9/11/2023

3
3

Die ersten Proben jeweils am 14.09, die zweiten Proben eine Woche spater am 21.09.

-
w
N

10/17/2023

8

12.09.2023

£

9/12/2023

S

13.09.2023

3
3

13 Sept. 2023

8

26 Sep 2023

8
5]

15.09.2023

N
=
©

18.09.2023

N
&

11/09/2023
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VOC 2023

Summary results

Sample: 1 Mean: 39.48 pg/m?
Measurand: Benzaldhyde Reproducibility s.d.: 7.42 pg/m?
Method: ISO 5725-2 Rel. reproducibility s.d.: 18.79%

Rel. target s.d.: 10.00% (Limited) Reference value: 39.40 pg/m?

No. of measurement values: 58 Range of tolerance: 31.58 - 47.38 pg/m? (|Z-Score| <= 2.00)

No. of outlier values: 16 CE CE
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VOC 2023

Summary results

Sample: 2 Mean: 27.11 pg/m?
Measurand: Benzaldhyde Reproducibility s.d.: 5.89 pg/m?®
Method: ISO 5725-2 Rel. reproducibility s.d.: 21.73%

Rel. target s.d.: 10.00% (Limited) Reference value: 26.00 pg/m?

No. of measurement values: 58

No. of outlier values: 16
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