Institut fiir Arbeitsschutz der
Deutschen Gesetzlichen Unfallversicherung

Proficiency testing for in-house and external

measuring stations - results and evaluation

Proficiency testing scheme

Volatile organic compounds (VOC) with thermal

desorption with own sampling

June 2025

Institute for Occupationial Safety and Health of the
German Social Accident Insurance (IFA)

K. Gusbeth, R. Schneck, F. Nurnberger, K. Pitzke
Alte HeerstralRe 111, 53757 Sankt Augustin, Germany
Phone.: +49 30 13001 3299

Email: proficiency-testing@dguv.de



Volatile Organic Compounds -VOC- w ith thermal desorption 2025 w ith ow n sampling Sample 1

Summary of laboratory means

Sample 1

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

Unit pg/m? ug/m* pg/m? Hg/m*
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Volatile Organic Compounds -VOC- w ith thermal desorption 2025 w ith ow n sampling Sample 1

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

Rel. reproducibility s.d. 12.93 % 13.96 % 14.89 % 13.45%

Target s.d. 45 9.2 8.7 26

Lower limit of tolerance 35.7 734 69.5 20.6

Type B outliers 1

No. of laboratories after elimination of outliers 21 21 21 22
type A-D and F (without laboratories that only
gave states but no measured values)

Explanation of outlier types

B: Differing laboratory mean Grubbs

D: Excluded manually

F: |Z-Score|>3.50
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Volatile Organic Compounds -VOC- w ith thermal desorption 2025 w ith ow n sampling Sample 1

Laboratory Cumene Z score o-Xylene Z score Toluene Z score

Unit pg/m? ug/m? pg/m?
...
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Assessment 12]<=2.00 Z]<=2.00 12]<=2.00

Mean 634 M4 534

Rel. reproducibility s.d. 9.92 % 11.53 % 1218 %
Target s.d. 6.3 41 53
Lower limit of tolerance 50.7 331 427

Page 4



Volatile Organic Compounds -VOC- w ith thermal desorption 2025 w ith ow n sampling

Sample 1

Laboratory Cumene Z score o-Xylene Z score Toluene Z score
Upper limit of tolerance 761 497 64.1

Type B outliers 1

Type C outliers 1 1

No. of laboratories after elimination of outliers 20 21 23

type A-D and F (without laboratories that only
gave states but no measured values)
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Volatile Organic Compounds -VOC- w ith thermal desorption 2025 w ith ow n sampling Sample 2

Summary of laboratory means

Sample 2

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

Unit pg/m? ug/m* pg/m? Hg/m*
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Volatile Organic Compounds -VOC- w ith thermal desorption 2025 w ith ow n sampling Sample 2

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

Rel. reproducibility s.d. 1224 % 13.62 % 1314 % 12.81%

Target s.d. 3.0 48 12 6.4

Lower limit of tolerance 241 38.7 93 514

Type B outliers 1

No. of laboratories after elimination of outliers 22 21 19 22
type A-D and F (without laboratories that only
gave states but no measured values)

Explanation of outlier types

B: Differing laboratory mean Grubbs

D: Excluded manually

F: |Z-Score|>3.50
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Volatile Organic Compounds -VOC- w ith thermal desorption 2025 w ith ow n sampling Sample 2

Laboratory Cumene Z score o-Xylene Z score Toluene Z score

Unit pg/m? ug/m? pg/m?
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Assessment 12]<=2.00 Z]<=2.00 12]<=2.00

Mean 31.2 60.7 81.9

Rel. reproducibility s.d. 9.73 % 12.64 % 1272%
Target s.d. 31 6.1 82
Lower limit of tolerance 249 48.6 655
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Volatile Organic Compounds -VOC- w ith thermal desorption 2025 w ith ow n sampling

Sample 2

Laboratory Cumene Z score o-Xylene Z score Toluene Z score
Upper limit of tolerance 374 728 98.3

Type B outliers 1

Type C outliers 1 1

No. of laboratories after elimination of outliers 21 21 22

type A-D and F (without laboratories that only
gave states but no measured values)
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Summary results

Sample: 1 Mean: 44.6 ug/m?

Measurand: 1,2,3-Trimethylbenzene Reprod. s.d.: 5.8 pg/m?

Method: 1ISO 5725-2 Rel.reprod. s.d.: 12.93%

Rel.target s.d.: 10.00% Reference value: 46.6 pg/m*

Number of laboratories in calculation + outliers: 22 Range of tolerance: 35.7 - 53.5 pg/m® (|Z-Score| <= 2.00)
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Summary results

Sample: 1 Mean: 91.7 pg/m?

Measurand: 4-Methyl-2-pentanone Reprod. s.d.: 12.8 pg/m?®

Method: 1ISO 5725-2 Rel.reprod. s.d.: 13.96%

Rel.target s.d.: 10.00% Reference value: 98.4 ug/m?®

Number of laboratories in calculation + outliers: 21 Range of tolerance: 73.4 - 110.1 ug/m? (|Z-Score| <= 2.00)
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Summary results

Sample: 1 Mean: 86.9 pg/m?

Measurand: alpha-Pinene Reprod. s.d.: 12.9 pg/m?®

Method: 1ISO 5725-2 Rel.reprod. s.d.: 14.89%

Rel.target s.d.: 10.00% Reference value: 89.5 ug/m?®

Number of laboratories in calculation + outliers: 21 Range of tolerance: 69.5 - 104.3 ug/m? (|Z-Score| <= 2.00)
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Summary results

Sample: 1 Mean: 25.8 pg/m?

Measurand: Benzene Reprod. s.d.: 3.5 pg/m?

Method: 1ISO 5725-2 Rel.reprod. s.d.: 13.45%

Rel.target s.d.: 10.00% Reference value: 26.2 ug/m?®

Number of laboratories in calculation + outliers: 23 Range of tolerance: 20.6 - 31.0 ug/m® (|Z-Score| <= 2.00)
37.5+ lb
35.0+

32.5+
Limit of tolerance

A&
o N e S i i S S A I B i ---* ------------

27.5+ —A_ —A_
25.0- A

22.5+ —A_ *

pg/m?
|

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

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

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

=\.

s 2

(1]

5 @
]
=}
(2]
®
<
=
c
@

20.0+ Limit of tolerance
17.5+
150 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
< — ~ o © o) ~ N~ © < © 0 [to) ) 0 ) 0 < N © o < o
< © o re] N < — o 1) © 0 ™ — I © 3\ © o © ~ =) N I
™ N N - ™ -~ — o~ N N N ™ N ) 3\
Laboratory

Page 13



Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Summary results
Sample: 1 Mean: 63.4 pg/m?
Measurand: Cumene Reprod. s.d.: 6.3 pg/m?®
Method: 1ISO 5725-2 Rel.reprod. s.d.: 9.92%
Rel.target s.d.: 10.00% Reference value: 67.2 ug/m?®
Number of laboratories in calculation + outliers: 22 Range of tolerance: 50.7 - 76.1 ug/m® (|Z-Score| <= 2.00)
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Summary results

Sample: 1 Mean: 41.4 ug/m?

Measurand: o-Xylene Reprod. s.d.: 4.8 pg/m?

Method: 1ISO 5725-2 Rel.reprod. s.d.: 11.53%

Rel.target s.d.: 10.00% Reference value: 42.6 pg/m*

Number of laboratories in calculation + outliers: 22 Range of tolerance: 33.1 - 49.7 ug/m® (|Z-Score| <= 2.00)
60+
55+

Limit of tolerance
S T o e o T T T e S S S

45- A * A * * A fReferencevaIue

pug/m?

40~
&
35- E i—*** ‘A—*

Limit|of tolerance

30+
25+
20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
— < o © ~ ~ N~ © ) o < ™ ) To) To) © © To) < [To) N~ <
© < re) N o o — 5] < I © Ie) I3Y © ™ 0 ~ — N © © o
(3] N Y ™ - N N N - - N N N ™
Laboratory

Page 15



Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Summary results

Sample: 1 Mean: 53.4 pyg/m?®

Measurand: Toluene Reprod. s.d.: 6.5 pg/m?®

Method: 1ISO 5725-2 Rel.reprod. s.d.: 12.18%

Rel.target s.d.: 10.00% Reference value: 54.3 ug/m?®

Number of laboratories in calculation + outliers: 23 Range of tolerance: 42.7 - 64.1 ug/m® (|Z-Score| <= 2.00)
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Summary results

Sample: 2 Mean: 30.1 pg/m?

Measurand: 1,2,3-Trimethylbenzene Reprod. s.d.: 3.7 yg/m?

Method: 1ISO 5725-2 Rel.reprod. s.d.: 12.24%

Rel.target s.d.: 10.00% Reference value: 31.8 yg/m?®

Number of laboratories in calculation + outliers: 22 Range of tolerance: 24.1 - 36.1 pg/m® (|Z-Score| <= 2.00)
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Summary results

Sample: 2 Mean: 48.4 pg/m?

Measurand: 4-Methyl-2-pentanone Reprod. s.d.: 6.6 ug/m?

Method: 1ISO 5725-2 Rel.reprod. s.d.: 13.62%

Rel.target s.d.: 10.00% Reference value: 51.3 pg/m?®

Number of laboratories in calculation + outliers: 21 Range of tolerance: 38.7 - 58.1 ug/m® (|Z-Score| <= 2.00)
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Summary results

Sample: 2 Mean: 116 pg/m?

Measurand: alpha-Pinene Reprod. s.d.: 15 pg/m?

Method: 1ISO 5725-2 Rel.reprod. s.d.: 13.14%

Rel.target s.d.: 10.00% Reference value: 122 pg/m?®

Number of laboratories in calculation + outliers: 21 Range of tolerance: 93 - 139 ug/m? (|Z-Score| <= 2.00)
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Summary results

Sample: 2 Mean: 64.2 pg/m?
Measurand: Benzene Reprod. s.d.: 8.2 ug/m?
Method: 1ISO 5725-2 Rel.reprod. s.d.: 12.81%
Rel.target s.d.: 10.00% Reference value: 67.6 ug/m?®

Number of laboratories in calculation + outliers: 23

ug/m?

90+

80 Limit of tolerance

70

60

50

40

30

Range of tolerance:

51.4 - 77.1 pg/m® (|Z-Score| <= 2.00)

Limit of tolerance

26+

1 1 1 1 1 1 1 1 1 1 1 1 1
< ~ — o ~ N~ © < o) © To) ™ [To)
< o © re) ~ o ™ © < [T) © I"g) ™
™ N N [sp} ~ ~ N N ~

Laboratory

23

265

215+

304+

300-
267-
76-
24
230-

Page 20



Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Summary results

Sample: 2 Mean: 31.2 pg/m?

Measurand: Cumene Reprod. s.d.: 3.0 pg/m?

Method: 1ISO 5725-2 Rel.reprod. s.d.: 9.73%

Rel.target s.d.: 10.00% Reference value: 32.9 uyg/m?®

Number of laboratories in calculation + outliers: 22 Range of tolerance: 24.9 - 37.4 ug/m® (|Z-Score| <= 2.00)
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Summary results

Sample: 2 Mean: 60.7 pg/m?

Measurand: o-Xylene Reprod. s.d.: 7.7 ug/m?

Method: 1ISO 5725-2 Rel.reprod. s.d.: 12.64%

Rel.target s.d.: 10.00% Reference value: 63.8 ug/m?®

Number of laboratories in calculation + outliers: 22 Range of tolerance: 48.6 - 72.8 ug/m® (|Z-Score| <= 2.00)
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Summary results

Sample: 2 Mean: 81.9 pg/m?
Measurand: Toluene Reprod. s.d.: 10.4 pg/m?®
Method: 1ISO 5725-2 Rel.reprod. s.d.: 12.72%
Rel.target s.d.: 10.00% Reference value: 84.3 ug/m?®

Number of laboratories in calculation + outliers: 23
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Sample chart of Z-scores
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Sample chart of Z-scores
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Sample chart of Z-scores

Measurand
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158- 2 {
0 0 12332101 :
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling

Sample chart of Z-scores

Sample 2
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2.02

all.

\4

AA.

Y

Ao~y

_—

A

i

\J

x A A

Y

>>><

Yy

AA_

Y

~AA
v

>>>cx>

al
"y

A

A, A

Pb%

A

x A

AA

.84

vy

vy

vy

vy

il <<x><<

V%vy

<x»<<

L ~—

- O

2154
230+
233
2504

T T
[l
© ©

I I
[Ye] N~
© D
N N N N

fiojeioqe

300

304

317
344

Z-Score

Page 27



Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling - System blank values Sample System blank value

Summary of laboratory test results

Sample System blank value

Laboratory 1,2,3-Trimethylbenzene Score 4-Methyl-2-pentanone Score alpha-Pinene Score Benzene Score Cumene Score o-Xylene Score Toluene Score
Unit pg/m? pg/m? Hg/m? Hg/m? ug/m? Hg/m? pg/m?
24 0.000 0.000 0.000 270 0 1.02 0.96
36 0.000 0.000 0.000 0.00 0 0.00 0.00

<2.000 <2.000 <2.000 <200 <20 <200 <2.00

~
o

<2.000 <2.000 <2.000 <200 <20 <200 <2.00

8

g
o
8
o
o
8
o
N
8
o
R
o
o
8
o
8

<1.000 <2.000 <2.000 <1.00 <10 <1.00 <1.00

N
8

0.000 0.000 0.00 0 0.00 0.00

:
:

<0.500 <0.500 <0.500 <0.50 <0.50 0.73 140

:

0.00

g
o
8
(=]
o
g
o
o
8
o
8
o
o
8

<1.000 <1.000 <1.000 <1.00 <10 <1.00 <1.00

£

No. of laboratories that submitted results 20 19 19 20 20 20 20
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling - 2-Ethoxyethanol, n-Heptane, Ethyl acetate - not assessed

Summary results

Sample: 1 Mean: 30.9 pg/m?
Measurand: 2-Ethoxyethanol Reprod. s.d.: 5.2 ug/m?
Method: ISO 5725-2 Rel.reprod. s.d.: 16.86%
Rel.target s.d.: 10.00% Reference value: 35.5 yg/m?

Range of tolerance: 24.7 - 37.1 ug/m?® (|Z-Score| <= 2.00)

Number of laboratories in calculation + outliers: 20
45,0

42,5+

40,0+
Limit of tolerance
A8 < B N WG | S f Reference value

35,0

32,5+

30,0
27,5+ A “‘\ Il" L.
25,0 '7‘F‘-IIII AN W .

E Limit of tolerance

22,5+ _A_

20,0+

/" Mean

pg/m?®

17,5

61
250-
26-
344
84
317
297-
36
97
23-
30
304
76-
265-
158
143
215+
24
135-
285

Laboratory
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling - 2-Ethoxyethanol, n-Heptane, Ethyl acetate - not assessed

Summary results

Sample: 1 Mean: 77.0 pg/m?*

Measurand: n-Heptane Reprod. s.d.: 11.9 pg/m?

Method: ISO 5725-2 Rel.reprod. s.d.: 15.43%
10.00% Reference value: 79.1 pg/m?

Rel.target s.d.:

Number of laboratories in calculation + outlier: 22

110+

100
Limit of tolerance

60 _;ir '7‘?

Range of tolerance:

61.6 - 92.4 pg/m?® (|Z-Score| <= 2.00)

FE

A

Limit|of tolerance

50
40 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1
< o — < ~ © © ) © ~ T} To) ~ ™ ) ~ 0 © [T) < < o
< Te) © © ~ N ™ < 5] o) © %) o ™ 3\ © © ~ — N o I
™ N ™ - - N N - N N N N ™ N
Laboratory

Reference value

Mean
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling - 2-Ethoxyethanol, n-Heptane, Ethyl acetate - not assessed

Summary results

Sample: 1 Mean: 110 pg/m?®
Measurand: Ethyl acetate Reprod. s.d.: 19 pg/m?
Method: ISO 5725-2 Rel.reprod. s.d.: 17.23%
Rel.target s.d.: 10.00% Reference value: 124 pg/m?®
Number of laboratories in calculation + outliers: 21 Range of tolerance: 88 - 133 ug/m? (|Z-Score| <= 2.00)
160 /h
E o
150 — | <
M~
-

140 E
Limit of tolerance

130 T T T T T T T T T T T T T T T T *‘ “* """"""" Reference value
A [

120 -
k=
5110 V. iy
a2
A B

] N A A A A e N R R L
E E Limit of tolerance
E
80 - A A&
o A
N
70 N
60 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
<t < o — © ~ ~ ~ © ™ ™ oo} < ™ T} T} To} © < 0 o
o < re} © N — o2} o ™ ™ < Y} o N © ™ © N~ N — ™
™ (9] N [sp} N N ~ ~ N ~ N N N
Laboratory
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling - 2-Ethoxyethanol, n-Heptane, Ethyl acetate - not assessed

Summary results

Sample:
Measurand

Method:

2
: 2-Ethoxyethanol
ISO 5725-2

Rel.target s.d.: 10.00%

Number of
70

65

60

55

50

laboratories in calculation + outliers: 20

Limit of tolerance

Mean: 46.5 ug/m?
Reprod. s.d.: 7.9 ug/m?
Rel.reprod. s.d.: 16.92%

Reference value: 52.5 pg/m?®

Range of tolerance: 37.2 - 55.8 ug/m?® (|Z-Score| <= 2,00)

X P
< o)
~ -

pg/m?

45 -

40 -

35

30

25

Limit of tolerance

61-
26
84
97
36

1 I
o <
[sg] o
N [sp}

250
297
344-
317-

Laboratory

76+

23

265-
143
158
215

24
135
285-
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Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling - 2-Ethoxyethanol, n-Heptane, Ethyl acetate - not assessed

Summary results

Sample: 2 Mean: 147 pg/m?®
Measurand: n-Heptane Reprod. s.d.: 27 ug/m?®
Method: 1ISO 5725-2 Rel.reprod. s.d.: 18.17%
Rel.target s.d.: 10.00% Reference value: 156 pg/m?®
Number of laboratories in calculation + outliers: 22 Range of tolerance: 117 - 176 pg/m® (|Z-Score| <= 2.00)
220 - FE
200 —
e E E
180 - Limit of tolerance —A— —A_ * _____
* * [Reference value
» 160
E | E— VR Gy S | ) YO | OSSoV OSSOSO | OO | RSSO | SO
t F W /o
140
120ty
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100
80 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
< o ~ © - < © N~ 1) [T} ~ © [T} ) ) N~ © o) 0 < < o
< 7o) - N © © ™ o) < 0 o 0 ™ N 1) © ~ - © N o %)
%) I3V 13) N - N — — N N N N 1) I3\
Laboratory

Page 33



Volatile Organic Compounds -VOC- with thermal desorption 2025 with own sampling - 2-Ethoxyethanol, n-Heptane, Ethyl acetate - not assessed

Summary results

Sample:
Measurand:
Method:

Rel.target s.d.:

Number of laboratories in calculation + outliers:

80
75
70
Limit of tolerance

2

Ethyl acetate
ISO 5725-2
10.00%

21

Mean: 54.1 ug/m?
Reprod. s.d.: 8.6 ug/m*
Rel.reprod. s.d.: 15.99%
Reference value: 59.3 ug/m?

Range of tolerance: 43.3 - 64.9 pug/m?* (|Z-Score| <= 2.00)

82.6 >

E
S, 55 - /~Mean
2 C * *
50- | . £.3
45 E E E
E E Limit of tolerance
40 5 A A
®
35 e
30 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
< < — o © ~ ~ ~ © < © ) ™ [To) ) To) © T} < [To) o
o < © re) N — o o 1) [s) 7o) < I © 9\ ™ ~ © N — I
™ ™ N (32 N ~— -~ N AN ~ N N N
Laboratory
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Proficiency testing scheme Volatile Organic Compounds -VOC- w ith thermal desorption 2025 w ith ow n sampling

Questions and Answers

Participant Sample carrier Sampling pump Flow rate Flow rate measurement

N
w

Tenax TA LFS-113DC 0,067 L/min Gilibrator

8

Markes, TENAX, Edelstahlréhrchen Sensidyne GilAir Plus 0,09 I/min

Tenaxréhrchen Bivoc2 0.1 Bivoc2

(2]
=

R

Tenax TA und Carbopack X GSA SG350 0,2 L/min bzw. 0,1 L/min TS14146

8

Tenax TA Supelco Holbach BIVOC2 V2 80 ml/min Integrierter Massenflussmesser der Probenahmepumpe

g

Tenax TA LFS 0,066 ml/min DryCal

N
8

Tenax TA, Firma Gerstel BIVOC, Fa Holbach 0,15 ml/min TSI4140F

Tenax TA BiVOC V2 0,1 L/min Massenflussmesser von Bronkhorst

:

:

Tenax TA (Supelco) SKC 224-PCXR8 0,1 L/min BIOS Defender 510-M

g

Dréger Aktivkohle, Typ NIOSH (50) Gilian GilAir Plus 500 mL/min Gilibrator 2

Sampling time Analytical method Thermal desorber Desorption temperature tubes Desorption flow Desorption time

o
Q
=
Q.

]
4
3
-

30 min DIN ISO 16000-6 Shimadzu TD-30R 250 °C 60 ml/min 5min

N
w

DIN EN ISO 16000-6 Markes TD100-xr 280 50 10

8
8

DIN ISO 16000-6 Markes TD100xr

<
8

R

10 bzw. 20 min DIN ISO 16000-6 (2022-03) Shimadzu TD20, 240 °C 240°C 110 mL/min 12 min

8

43,75 DIN ISO 16000-6 Perkin Elmer TurboMatrix 650 270°C 29 17
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Proficiency testing scheme Volatile Organic Compounds -VOC- w ith thermal desorption 2025 w ith ow n sampling

Participant Sampling time Analytical method Thermal desorber Desorption temperature tubes Desorption flow Desorption time

58 30 DIN ISO 16000-6 Markes TD 100 280°C 75 ml/min 8 min

-

20 min DIN ISO 16000-6 TDS 3, Fa Gerstel 40°C - 260°C 30,0 5min

N
&

DIN ISO 16000-6 Shimadzu TD30 290 °C 60 15

8
S

B

40 min, 50 min DIN ISO 16000-6 TD30R (Shimadzu) 250°C 60 5

g

IFA Arbeitsmappe keine Thermodesorbtion, Desorbtion mit CS2 - - -

Focussing temperature Carrier gas Carrier gas flow Analytical column

o
@
2
o

]
o
=
-

N
w

-18°C Helium Column Flow 2,42 ml/min und Total Flow 33,1 ml/min Rxi 5 Sil ms

3

-25°C Helium 05 Restek, Rxi-5SilMS

(=]
=

5 % Phenyl-/95 % Methyl-Polysiloxan-Kapillarsaule

R

-20°C Helium 110 mL/min Agilent MS-5 (60m*0,25mm/0,25um)

8

-20°C Helium 15 Restek Rxi-5ms

g

10°C Helium 1 ml/min Resteck RTX-160m, ID 0,25 x 1ym

N
&

-30°C Helium 0,6 ml/min Restek Rxi 1ms, 60m

B

-17°C Helium 2,46 mi/min Agilent VF-5MS

B

-20°C Helium 12 Rtx-5MS 30m, 0,25mmID, 1umFD (Restek)

g

Stickstoff 1 mL/min DB-WAX, 60m x 0,250mm, 0,25 ym
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Proficiency testing scheme Volatile Organic Compounds -VOC- w ith thermal desorption 2025 w ith ow n sampling

Participant Detector Data evaluation

N
X

Agilent MSD 5977B 2-Punktkalibrierung externer Standards

8

MSD 5977 B, Agilent stoffspezifisch, Vergleichsspektrum+Retentionszeit

~
o

MS externer Standard

©
3

SHIMADZU GCMS-QP2020 exteme Standards

3

Single Quadrupol Agilent 5977 E MSD

N
=
o

MS QP 2020NX substanzspezifische Kalibrierung + SIM&SCAN, mit internen Std.

N
&

Agilent 5975C MSD Quantifizierung liber externe 6-Punkt Kalibrierung mit ISTD, Identifikation mit MS und Retentionszeit

g

Mass spectrometer (scan mode for acquisition) Acquisition in scan mode, quantification with one m/z quantifier and confirmation of identification with specific qualifiers and their ratio

297 GC-MS QP2020 Shimadzu AG externer Standard, externer Standard
304 Shimadzu GCMS-QP2020 NX Interner Standard (Toluol-d8)
Participant Recovery rate Date of analysis

N
x

nein 07.07. +08.07.2025

8

Nein 19.06.205

~
o

Nein 17.06.2025

©
N

nein 06.06.2025

B

nein 5.-11.6.25

N
=
o

nein 06.06.2025
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Proficiency testing scheme Volatile Organic Compounds -VOC- w ith thermal desorption 2025 w ith ow n sampling

Participant Recovery rate Date of analysis

233 nein 23.6.2025-10.07.2025

267 Nein 05.06.2025

11.06.2025

|
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