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Aldehydes 2025 with own sampling 2 Sample 1

Summary of laboratory test results

Sample 1

Laboratory Butyraldehyde Z score Formaldehyde Z score
Unit mg/m? mg/m?

16 0.205 1.34 0.322 0.75
137 0.150 -1.70 0.420-BE
138 0.182 0.07 0.293 -0.22
147 0.160 -1.15 0.293 -0.21
150 0.180 -0.04 0.310 0.35
158 0.179 -0.10 0.299 -0.02
170 0.185 0.24 0.287 -0.42
236 0.232 2.84E 0.293 -0.22
243 0.180 -0.01 0.289 -0.35
253 0.190 0.51 0.320 0.68
263 0.149 -1.76 0.282 -0.59
267 0.160 -1.16 0.285 -0.47
294 0.210 1.62 0.280 -0.65
304 0.169 -0.65 0.320 0.68
307 0.180 -0.04 0.320 0.68
Method ISO 5725-2 ISO 5725-2
Assessment |Z|<=2.00 |Z|]<=2.00

No. of laboratories that submitted 15 15

results

Mean 0.181 0.300

Reprod. s.d. 0.023 0.016

Rel. reproducibility s.d. 12.50 % 5.20 %
Reference value 0.179 0.267

Target s.d. 0.018 0.030

Rel. target s.d. 10.00 % 10.00 %

Low er limit of tolerance 0.145 0.240

Upper limit of tolerance 0.217 0.359

Type B outliers 1

No. of measurement values outside 1 1

of tolerance limits

No. of laboratories after elimination 15 14

of outliers type A-D and F (w ithout
laboratories that only gave states
but no measured values)

Explanation of outlier types

A: Single outlier Grubbs
B: Differing laboratory mean Grubbs
C: Excessive laboratory s.d. Cochran

D: Excluded manually
E: mean outside tolerance limits
F: |Z-Score|>3.50
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Aldehydes 2025 with own sampling 2 Sample 2

Summary of laboratory test results

Sample 2

Laboratory Butyraldehyde Z score Formaldehyde Z score Propionaldehyde Z score
Unit mg/m? mg/m? mg/m?

16 0.266 SR FE 0.134  1.03 1.333 | BE
137 0.940 -1.47 0.120 -0.12 0.150 -2.85E
138 1.278 1.60 0.124 0.21 0.231 1.01
147 1.000 -0.92 0.123 0.13 0.169 -1.96
150 0.125 0.29 0.220 0.49
158 1.146 0.40 0.121 -0.04 0.226 0.77
170 0.236 |88 FE 0.119  -0.21 1.197 | BE
236 1.216 1.04 0.139 1.44 0.245 1.68
243 1.161 0.53 0.115 -0.58 0.227 0.82
253 1.220 1.07 0.120 -0.12 0.220 0.49
263 0.973 -1.17 0.118 -0.29 0.193 -0.80
267 1.079 -0.21 0.115 -0.54 0.221 0.54
294 0.980 -1.11 0.100 -1.77 0.190 -0.94
304 1.070 -0.29 0.130 0.70 0.235 1.20
307 1.160 0.53 0.120 -0.12 0.200 -0.47
Method ISO 5725-2 ISO 5725-2 ISO 5725-2
Assessment |Z|<=2.00 |Z|]<=2.00 |Z|<=2.00

No. of laboratories that submitted 14 15 15

results

Mean 1.102 0.122 0.210

Reprod. s.d. 0.111 0.009 0.028

Rel. reproducibility s.d. 10.10 % 7.41 % 13.24 %
Reference value 1.133 0.113 0.223

Target s.d. 0.110 0.012 0.021

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

Low er limit of tolerance 0.882 0.097 0.168

Upper limit of tolerance 1.322 0.146 0.252

Type B outliers 2

No. of measurement values outside 2 3

of tolerance limits

Type F outliers 2

No. of laboratories after elimination 12 15 13

of outliers type A-D and F (w ithout
laboratories that only gave states
but no measured values)

Explanation of outlier types

A: Single outlier Grubbs
B: Differing laboratory mean Grubbs
C: Excessive laboratory s.d. Cochran

D: Excluded manually
E: mean outside tolerance limits
F: |Z-Score|>3.50
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Aldehydes 2025 with own sampling 2 Sample 3

Summary of laboratory test results

Sample 3

Laboratory Formaldehyde Z score Propionaldehyde Z score
Unit mg/m? mg/m?

16 0.270 1.05 1.397 210E
137 0.350-BE 0.910 -2.12E
138 0.234 -0.42 1.276 1.05
147 0.240 -0.18 0.900 -2.21E
150 0.260 0.64

158 0.247 0.11 1.255 0.87
170 0.240 -0.18 1.255 0.87
236 0.249 0.19 1.219 0.56
243 0.233 -0.48 1.236 0.71
253 0.240 -0.18 1.200 0.39
263 0.238 -0.26 1.070 -0.73
267 0.230 -0.57 1.242 0.76
294 0.200 -1.81B 0.970 -1.60
304 0.255 0.44 1.195 0.35
307 0.240 -0.18 1.040 -0.99
Method ISO 5725-2 ISO 5725-2
Assessment |Z|<=2.00 |Z|<=2.00

No. of laboratories that submitted 15 14

results

Mean 0.244 1.155

Reprod. s.d. 0.012 0.151

Rel. reproducibility s.d. 4.74 % 13.04 %
Reference value 0.217 1.214

Target s.d. 0.024 0.115

Rel. target s.d. 10.00 % 10.00 %

Low er limit of tolerance 0.195 0.924

Upper limit of tolerance 0.293 1.386

Type B outliers 2

No. of measurement values outside 1 3

of tolerance limits

No. of laboratories after elimination 13 14
of outliers type A-D and F (w ithout

laboratories that only gave states

but no measured values)

Explanation of outlier types

A: Single outlier Grubbs
B: Differing laboratory mean Grubbs
C: Excessive laboratory s.d. Cochran

D: Excluded manually
E: mean outside tolerance limits
F: |Z-Score|>3.50
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Aldehydes 2025 with own sampling 2

Summary results

Sample: 1 Mean: 0.181 mg/m?
Measurand: Butyraldehyde Reprod. s.d.: 0.023 mg/m?
Method: 1ISO 5725-2 Rel.reprod. s.d.: 12.50%
Rel.target s.d.: 10.00% Reference value: 0.179 mg/m?®

No. of laboratories: 15 Range of tolerance: 0.145 - 0.217 mg/m?® (|Z-Score| <= 2.00)

No. of outlier values: 0
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Aldehydes 2025 with own sampling 2

Summary results

Sample: 1 Mean: 0.300 mg/m?
Measurand: Formaldehyde Reprod. s.d.: 0.016 mg/m?
Method: 1ISO 5725-2 Rel.reprod. s.d.: 5.20%
Rel.target s.d.: 10.00% Reference value: 0.267 mg/m?®

No. of laboratories: 14 Range of tolerance: 0.240 - 0.359 mg/m?® (|Z-Score| <= 2.00)

No. of outlier values: 1
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Aldehydes 2025 with own sampling 2

Summary results

Sample: 2 Mean: 1.102 mg/m?
Measurand: Butyraldehyde Reprod. s.d.: 0.111 mg/m?
Method: 1ISO 5725-2 Rel.reprod. s.d.: 10.10%
Rel.target s.d.: 10.00% Reference value: 1.133 mg/m?

No. of laboratories: 12 Range of tolerance: 0.882 - 1.322 mg/m?® (|Z-Score| <= 2.00)

No. of outlier values: 2
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Aldehydes 2025 with own sampling 2

Summary results

Sample: 2 Mean: 0.122 mg/m?
Measurand: Formaldehyde Reprod. s.d.: 0.009 mg/m?
Method: 1ISO 5725-2 Rel.reprod. s.d.: 7.41%
Rel.target s.d.: 10.00% Reference value: 0.113 mg/m?®

No. of laboratories: 15

No. of outlie
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Aldehydes 2025 with own sampling 2

Summary results

Sample: 2 Mean: 0.210 mg/m?
Measurand: Propionaldehyde Reprod. s.d.: 0.028 mg/m?
Method: 1ISO 5725-2 Rel.reprod. s.d.: 13.24%
Rel.target s.d.: 10.00% Reference value: 0.223 mg/m?®

No. of laboratories: 13 Range of tolerance: 0.168 - 0.252 mg/m?® (|Z-Score| <= 2.00)

No. of outlier values: 2
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Aldehydes 2025 with own sampling 2

Summary results

Sample: 3 Mean: 0.244 mg/m?
Measurand: Formaldehyde Reprod. s.d.: 0.012 mg/m?
Method: 1ISO 5725-2 Rel.reprod. s.d.: 4.74%
Rel.target s.d.: 10.00% Reference value: 0.217 mg/m?®

No. of laboratories: 13

No. of outlie
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Aldehydes 2025 with own sampling 2

Summary results

Sample: 3 Mean: 1.155 mg/m?
Measurand: Propionaldehyde Reprod. s.d.: 0.151 mg/m?
Method: 1ISO 5725-2 Rel.reprod. s.d.: 13.04%
Rel.target s.d.: 10.00% Reference value: 1.214 mg/m?

No. of laboratories: 14 Range of tolerance: 0.924 - 1.386 mg/m?® (|Z-Score| <= 2.00)

No. of outlier values: 0
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Aldehydes 2025 with own sampling 2

Sample chart of Z-scores

Sample 1
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Aldehydes 2025 with own sampling 2

Sample chart of Z-scores

Sample 2
Measurand
Butyraldehyde Formaldehyde Propionaldehyde
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Aldehydes 2025 with own sampling 2

Sample chart of Z-scores

Sample 3
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Proficiency testing scheme Aldehydes 2025 with own sampling 2

Questions and Answers

Participant Type of sample carrier Sampling pump Flow rate
16 SUPELCO LpDNPH S10L Cartridge 1. Gillian GillAir® Plus, 2. GSA SG 4000 1,0 I/min
137 Supelco DNPH-Kartusche BivOC 1 L/min
138 DNPH beschichtetes Silikagel SKC Pocket Pump Touch und SKC PCXR8 0,375 I/min (PPT) und 0,50 I/min (PCXR8)
147 Silikagel Kartusche + DNPH GilAir Plus 500 mL/min
150 Sep-Pak XPOsure Plus Short Cartridge (WAT047205; Waters) SG 2500 ex / SQ 5100 ex 1 L/min
158 Supelco LpDNPH S10 und H10 Gilian LFS-113DC und GilAir Plus STP 0,5 I/min
170 Supelco LpDNPH S10 GilAir 11/min

236 Silikagel + DNPH Sensidyne LFS113 100 mL/min
243 Supleco, LpDNPH S10 Kartusche Sensidyne GilAir Plus 0,33 L/min
253 DNPH Kartuschen Holbach BiVOC2C2 2 L/min
263 DNPH-impragnierte Silicagel-Kartuschen, Supelco GilAir Plus Personal Air Sampling Pump 0,33 I/min
267 DNPH Kartusche, Supelco Gilian GilAir Plus 1L/min

294 Supelco LpDNPH S 10L SKC 224-PCMTX8 0,25 - 0,53 I/min
304 BIVOC2 (Holbach Umw eltanalytik GmbH) 1,5 L/min
307 DNPH-Kartuschen Holbach BiVOC 2 L/min
Participant Flow rate measurement Sampling time

16 TSI 5230-2 Flow meter 40 min

137 Trockenkolbenkalibrator "Defender 520" 100 Minuten

138 Massendurchflussmesser Analyt-MTC 35810 MLWB 0-1 I/min 120 min

147 Bios Defender 510 15 min

150 Defender 510 Medium Flow 60 min

158 BIOS Drycal 20 Min, 30 Min und 40 Min

170 30 min - 12min

236 MesaLabs DryCal Definer 220 60 Minuten

243 Bios Defender 510 DryCal ca. 2 Stunden

253 -/-; Selbstregulierende Pumpe 25 min

263 TSI Primarkalibrator 4146 120 Minuten

267 GoCal / Gilibrator 3 (GilAir) 25 min

294 Mass Flow Meter DEHA / TSI 4146 15 - 120 Minuten

304 1h

307 Selbstregulierend 25 min
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Proficiency testing scheme Aldehydes 2025 with own sampling 2

Participant Analytical method date start sample preparation
16 DIN ISO 16000-3 19.11.2025
137 DIN ISO 16000-3: 2013-01 27.11.2025
138 HPLC, IFA 6045 14.11.2025
147 1ISO 16000-6

150 Hausmethode 24.11.2025
158 Bestimmung als Derivate von 2,4-Dinitrophenylhydrazin (2,4-DNPH) mittels Hochleistungs Flissigkeits-Chromatographie (HPLC) und UV-Absorption 17.11.2025
170 DIN ISO 16000-3 25. November 2025
236 ca. IFA 6045:2007 17.11.2025
243 SOP M695, Messung mittels HPLC IFA 6045 (2023) Aldehyde 18.11.2025
253 DIN ISO 16000-3:2023

263 IFA 6045: 2024-12 / Lab-AA-1246 10.12.2025
267 1ISO 16000-3 24/11/2025
294 IFA 6045 27.11.2025
304 16000-3 12.11.2025
307 DIN ISO 16000-3:2013

Participant Storage time after desorption Date of analysis

16 2 Tage im Kihlschrank 20.11.2025

137 14 Tage. Kihlschrank 08.12.2025

138 ja, Kihlschrank 14.11. - 04.12.2025

147 5 Tage 26/11/2025

150 11 Tage bei RT 05.12.2025 & Verdinnungen 08.12.2025

158 5 Tage, KihlIschrank (4-7°C) 18.-19.11.2025

170 Kuhlschrank 4°C bis 25. November 25. November 2025

236 3d@ +4 °C 17.11.2025

243 4 Tage im Kihlschrank/Kihlbox 18.11.2025

253 13.11.-04.12.2025

263 ja, bis zur Analyse im Kuhlschrank 15.12.2025

267 Extraktionslésung direkt nach Desoprtion (gleicher Tag), Autosampler bei Raumtemperatur 24/11/2025

294 Keine Lagerung, direkt vermessen 27.-29.11.2025

304 13 Tage (Von Probenahme bis zum Erhalt der Ergebnisse. Exakte Zeit ist nicht bekannt) 25.11.2025

307 13.-20.11.2025
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Proficiency testing scheme Aldehydes 2025 with own sampling 2

Participant Desorption solution

16 Acetonitril

138 Acetonitril

147 Acetonitril

150 phosphorsaure DNPH-ACN-L&sung (125 mg 2,4-Dinitriophenylhydrazine (DNPH) Hydrochloride + 1 mL Phosphorséure (85%) mit Acetonitril (ACN) auf 100 mL aufgefillt)
158 Acetonitril

170 Acetonitril

236 Acetonitril

243 Acetonitril

263 ACN

267 Acetonitril

294 Acetonitril

Participant Volume of desorption solution Chromatography system Refrigerated autosampler
16 Kartusche 2 ml HPLC Dionex U-3000 Aldehyde nein

138 1ml ThermoScientific, Dionex Ultimate 3000 nein

150 5mL Agilent 1290 (Binare Pumpe, DAD und Autosampler) , Agilent 1200 APPI-SQ-MSD nein

158 auf 5 ml Agilent HPLC mit DAD-UV Detektor nein

170 5ml Shimadzu Nexera Serie ohne Kiihlung

236 3mL quaternare Pumpe, DAD-Detektor, Standard-ALS nein

243 2ml HPLC Dionex U-3000 Aldehyde

263 5mL ThermoFisher LPG-3400SD, DAD-3000, WPS-3000SL nein

267 5mL Agilent HPLC-DAD 1260 Nein, Raumtemperatur
294 1 Quarternare Pumpe G1311A-64000; Diode Array Detector G7115A; G1313A 1100 Probengeber; alles Fa. Agilent nein

Participant Analytical column Mobile phase Flow rate HPLC Wavelength Column temperature
16 Restek Allure 5um, 200 x 4,6mm Acetonitril/ Wasser (Gradientenprogramm) 1,5 ml/min 360 nm 30°C

138 NUCLEOSIL 100 A; 5 uym; C 18; 250 x 4 mm 60% Acetonitril, 40% H20, 0,02% Ameisensaure 0,7 ml/min 360 nm 40 °C

150 YMC-Triart C18 S-3 ym; 3 mm x 250 mm (TA12S03-2503WT) Laufmittel A - Reinstw asser; Laufmittel B - Acetonitril 0,66 mL/min 360 nm 40 °C

158 Hypersil ODS 4.0 x 250 mm 5 Micron von 60% Acetonitril bis 100% Acetonitril in 30 Min 1,000 ml/min 360 nm 30°C

170 Gerstel Allure AK Acetonitril Wasser 1ml/min 365nm 30°C

236 Pursuit 3 C18 100x2.0 mm Wasser/Acetonitril 40/60 0,2 mL/min 360 nm 33°C

263 Acclaim RSLC Carbonyl 2.1 x 100 mm, 2,2 pm ACN, H20 - Gradient 0,4 360 nm 28°C

267 Waters Symmetry C18, 250 mm x 4.6 mm x 5 ym Acetonitril/Water 1.5 mL/min 365 nm 25°C

294 Agilent Zorbax Eclipse XDB C-18, 250 * 4,6 mm, 5 ym Acetonitril, Wasser 1,3 ml/min 360 nm 65°C
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Proficiency testing scheme Aldehydes 2025 with own sampling 2

Participant Recovery rate

16 nein

138 ja

150 92 % fur Formaldehyd

158 NEOCHEM Fertiglésung, DNPH-Mix 13
170 ja

236 ja

263 nein

267 Nein

294 nein
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Aldehydes 2025 with own sampling 2 - Acetaldehyde - not assessed Measurand Acetaldehyde

Summary of laboratory test results
Measurand Acetaldehyde

Laboratory Sample1 Z score Sample 2 Z score Sample3  Zscore
Unit mg/m? mg/m? mg/m?
16 1.340_E 0.404_E 0.570_E
137 1.100 0.73 0.360 1.87 0.590 | SISE =
138 1.700_FE 0.555_ FE 0.736_FE
147 1.260 2.29E 0.388 2.77E O.553_E
150 1.700 | EISE F= 0.520 | FE 0.720 | S FE
158 1.195 1.65 0.292 -0.37 0.388 -0.87
170 1.036 0.10 0.296 -0.24 0.411 -0.33
236 0.732 -2.86 E 0.224 -2.62E 0.305 -2.82E
243 0.926 -0.97 0.265 -1.26 0.353 -1.69
253 0.920 -1.03 0.250 -1.76 0.350 -1.76
263 0.911 -1.12 0.277 -0.87 0.399 -0.61
267 0.993 -0.32 0.285 -0.62 0.401 -0.56
294 0.800 -2.20E 0.210_ FE O.290_FE
304 0.900 -1.22 0.260 -1.43 0.340 -2.00
307 1.220 1.90 0.340 1.21 0.440 0.35
Method ISO 5725- ISO 5725- ISO 5725-

2 2 2
Assessment |Z|<=2.00 |Z|<=2.00 |Z|<=2.00
No. of laboratories that submitted 15 15 15
results
Mean 1.026 0.303 0.425
Reprod. s.d. 0.186 0.057 0.095
Rel. reproducibility s.d. 18.11 % 18.72 % 22.45%
Reference value 1.552 0.482 0.681
Target s.d. 0.103 0.030 0.043
Rel. target s.d. 10.00 % 10.00 % 10.00 %
Low er limit of tolerance 0.821 0.243 0.340
Upper limit of tolerance 1.231 0.364 0.510
No. of measurement values outside 6 6 7
of tolerance limits
Type F outliers 2 S 3
No. of laboratories after elimination 13 12 12

of outliers type A-D and F (w ithout
laboratories that only gave states
but no measured values)

Explanation of outlier types

A: Single outlier Grubbs
B: Differing laboratory mean Grubbs
C: Excessive laboratory s.d. Cochran

D: Excluded manually
E: mean outside tolerance limits
F: |Z-Score|>3.50
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Aldehydes 2025 with own sampling 2 - Acetaldehyde - not assessed

Summary results

Sample: 1 Mean: 1.026 mg/m?
Measurand: Acetaldehyde Reprod. s.d.: 0.186 mg/m?
Method: 1ISO 5725-2 Rel.reprod. s.d.: 18.11%
Rel.target s.d.: 10.00% Reference value: 1.552 mg/m?

No. of laboratories: 13 Range of tolerance: 0.821 - 1.231 mg/m?® (|Z-Score| <= 2.00)

No. of outlier values: 2
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Aldehydes 2025 with own sampling 2 - Acetaldehyde - not assessed

Summary results

Sample: 2 Mean: 0.303 mg/m?
Measurand: Acetaldehyde Reprod. s.d.: 0.057 mg/m?
Method: 1ISO 5725-2 Rel.reprod. s.d.: 18.72%
Rel.target s.d.: 10.00% Reference value: 0.482 mg/m?®

No. of laboratories: 12

No. of outlier values: 3
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Range of tolerance: 0.243 - 0.364 mg/m?® (|Z-Score| <= 2.00)
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Aldehydes 2025 with own sampling 2 - Acetaldehyde - not assessed

Summary results

Sample: 3 Mean: 0.425 mg/m?
Measurand: Acetaldehyde Reprod. s.d.: 0.095 mg/m?
Method: 1ISO 5725-2 Rel.reprod. s.d.: 22.45%
Rel.target s.d.: 10.00% Reference value: 0.681 mg/m?®

No. of laboratories: 12

No. of outlier values: 3

Range of tolerance: 0.340 - 0.510 mg/m?® (|Z-Score| <= 2.00)
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Aldehydes with own sampling 2

Homogeneity test

Overview of statistical values and results

Sample description Measurand description Unit Mean s(analytical) [%] s(sample) [%] Mode for SDPA HORRAT SDPA [%] Replicates Test items
Sample 1 Acetaldehyde mg/m3 1.552 0.65 0.00 Manual 1 10.00 2 10
Sample 1 Butyraldehyde mg/m3 0.179 0.25 0.27 Manual 1 10.00 2 10
Sample 1 Formaldehyde mg/m3 0.267 0.63 0.41 Manual 1 10.00 2 10
Sample 2 Acetaldehyde mg/m3 0.482 0.58 2.04 Manual 1 10.00 2 10
Sample 2 Butyraldehyde mg/m3 1.133 0.58 1.53 Manual 1 10.00 2 10
Sample 2 Formaldehyde mg/m3 0.113 0.82 1.69 Manual 1 10.00 2 10
Sample 2 Propionaldehyde mg/m3 0.223 0.14 1.57 Manual 1 10.00 2 10
Sample 3 Acetaldehyde mg/m3 0.681 0.57 0.98 Manual 1 10.00 2 10
Sample 3 Formaldehyde mg/m3 0.217 0.55 0.88 Manual 1 10.00 2 10
Sample 3 Propionaldehyde mg/m3 1.214 0.57 0.79 Manual 1 10.00 2 10
Sample description Measurand description 1ISO 13528:2022 - test for adequate homogeneity

Sample 1 Acetaldehyde Ok

Sample 1 Butyraldehyde Ok

Sample 1 Formaldehyde Ok

Sample 2 Acetaldehyde Ok

Sample 2 Butyraldehyde Ok

Sample 2 Formaldehyde Ok

Sample 2 Propionaldehyde Ok

Sample 3 Acetaldehyde Ok

Sample 3 Formaldehyde Ok

Sample 3 Propionaldehyde Ok
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