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1.  Test material and sampling 
 
Product: GKF – fire resistant gypsum board 12,5 mm 

 
Sample: 3 panel segments a 500 mm x 500 mm x 12,5 mm  

 
Sampling: 16.04.2021 by manufacturer (sampling report is shown below) 

 
Packaging: wrapped in plastic foil 

 
Storage conditions: room temperature, light protected area 
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2. Test specimen 
 
Dimension: 450 mm x 250 mm; back to back storage of 2 spec-

imens, with edges covered with glass and low 
emission aluminium tape  
 

Thickness: 25 mm (2 x 12,5 mm) 
 

Area weight: 10179 g/m² 
 

Date of preparation of test specimen: 07.05.2021 (cutting) 
 

 
 
3. Chamber test 
 
Chamber (volume/material): 0,225 m³ (stainless steel/glass) 

 
Area of test specimen: 0,225 m²  

 
Loading factor: 1,0 m²/m³ 

(required for wall materials in reference room) 
 

Temperature: 23 °C (± 1 K) 
 

Relative humidity: 50 % (± 3 %) 
 

Air exchange rate: 
 

0,5 AC/h (± 0,05 AC/h) 

Start of testing  
(placing of test specimen): 

 
07.05.2021 
 

 

 
test specimen in chamber 
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4. Analysis 
 
Parameter: VOC resp. Formaldehyde and other Aldehydes 

 
Analytical laboratory: Labor Friedle GmbH, Tegernheim (DAkkS; D-PL-

14646-03-00) resp. MPA Eberswalde 
 

Method: GC-MS after adsorption on Tenax and thermode-
sorption with cryofocussing resp. HPLC-UV after 
chemisorption on DNPH-cartridge and elution with 
Acetonitrile (DIN EN ISO 16000-3) 
 

Sampling volume: 2 L resp. 50 L 
 

First and second sampling: after 3 and 28 days 
 
 
Parameter: ammonia 

 
Method: Photometry after adsorption in 0,05 N sulfuric acid 

(method acc. to DIBt-laboratory manual – Analy-
senmethode 2 resp. EN 16516:2017+A1:2020 sub-
clause 8.4) 
 

Sampling volume: 180 L 
 

sampling: 28 days 
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5. Test results 
 
5.1.  VOC/VVOC after 3 days 
 

Compound Retention 

Range 

CAS No. C 

[µg/m³] * 

C_tol 

[µg/m³] ** 

NIK 

*** 

R-value 

**** 

formaldehyde  VVOC 50-00-0 9 
 

100 0,090 

acetaldehyde  VVOC 75-07-0 5 
 

300 0,017 

hexanal  VOC 66-25-1 2 1 900 0,002 

octanal  VOC 124-13-0 2 1 900 0,002 

nonanal  VOC 124-19-6 1 1 900 0,001 

benzaldehyde  VOC 100-52-7 2 2 90 0,022 

decane VOC 124-18-5 2 1 6000 0,000 

undecane VOC 1120-21-4 1 1 6000 0,000 

dodecane VOC 112-40-3 4 5 6000 0,002 

1-dodecene VOC 112-41-4 2 2 750 0,003 

1-octanol VOC 111-87-5 2 1 1700 0,001 

toluene VOC 108-88-3 2 2 2900 0,001 

1-butyl acetate  VOC 123-86-4 3 2 4800 0,001 

2-methoxy-1-methylethyl ace-

tate   

VOC 108-65-6 5 2 650 0,008 

 acetone  VVOC 67-64-1 10 
 

120000 0,000 

ethyl methyl ketone  VOC 78-93-3 2 1 20000 0,000 

methyl isobutyl ketone  VOC 108-10-1 20 15 1000 0,035 

Trimethylsilanol  VOC 
  

12 
  

Cyclohexanon VOC 108-94-1 4 2 410 0,010 

1-Chloroctan VOC 
  

8 
  

1-Chlordekan VOC 
  

9 
  

not identified VOC-cluster VOC 
  

22 
  

*  emission test chamber concentration of a specific VVOc, VOC or SVOC 
**  emission test chamber concentration as toluene equivalent 
***  lowest concentration of interest acc. to AgBB 2021 
****  ratio of concentration of compound / NIK (LCI) 

 

 Concentration after 3 days 
[µg/m³]  

SERa  
[µg/m²h] * 

TVOC ** 76 38 

TSVOC *** < 5 < 2,5 

Volatile carcinogens of act. CARC 
1A and CARC 1B 

< 1 < 0,5 

Formaldehyde 9 4,5 
* specific emission rate related to area 
** total volatile organic compounds (sum of concentrations of VOC) 
*** total semi-volatile organic compounds (sum of concentrations of SVOC) 
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Chromatogram 
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5.2.  VOC/VVOC after 28 days 
 

Compound Retention 

Range 

CAS No. C 

[µg/m³] * 

C_tol 

[µg/m³] ** 

NIK 

*** 

R-value 

**** 

formaldehyde  VVOC 50-00-0 3 
 

100 0,030 

butanal  VVOC 123-72-8 1 
 

650 0,002 

nonanal  VOC 124-19-6 2 2 900 0,002 

1-octanol VOC 111-87-5 3 2 1700 0,002 

acetic acid  VOC 64-19-7 15 4 1200 0,013 

2-methoxy-1-methylethyl ace-

tate   

VOC 108-65-6 2 1 650 0,003 

1-Chloroctan VOC 
  

4 
  

1-Chlordekan VOC 
  

10 
  

not identified VOC-cluster VOC 
  

21 
  

*  emission test chamber concentration of a specific VVOc, VOC or SVOC 
**  emission test chamber concentration as toluene equivalent 
***  lowest concentration of interest acc. to AgBB 2021 
****  ratio of concentration of compound / NIK (LCI) 

 

 Concentration after 28 days 
[µg/m³]  

SERa  
[µg/m²h] ** 

TVOC ** 46 23 

TSVOC *** < 5 < 2,5 

Volatile carcinogens of act. CARC 
1A and CARC 1B 

< 1 < 0,5 

Formaldehyde 3 1,5 

ammonia < 20 < 10 
* specific emission rate related to area 
** total volatile organic compounds (sum of concentrations of VOC) 
*** total semi-volatile organic compounds (sum of concentrations of SVOC) 

 

 
Chromatogram 
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6. Assessment 
 
6.1.  Assessment according to German AgBB-scheme 
 
The following requirements served as basis for testing and assessment: 

- DIBt-guideline for health assessment of construction products used in interiors 
- LCI (NIK) list of AgBB (Lowest concentration of interest; 2021) 

 

Parameter Test results 
(3 days) 

AgBB-requirements AgBB-
requirements 

fulfilled 

TVOC 0,076 mg/m³ ≤ 10 mg/m³ yes 

Σ SVOC < 0,005 mg/m³ - - 

R 0,149 - - 

Σ VOC without LCI 0,051 mg/m³ - - 

Σ Cancerogene < 1 µg/m³ ≤ 10 µg/m³ yes 

Formaldehyde 0,009 mg/m³ - - 

 

Parameter Test results 
(28 days) 

AgBB-requirements AgBB-
requirements 

fulfilled 

TVOC 0,046 mg/m³ ≤ 1 mg/m³ yes 

Σ SVOC < 0,005 mg/m³ ≤ 0,1 mg/m³ yes 

R-value 0,013 ≤ 1 yes 

Σ VOC without LCI 0,031 mg/m³ ≤ 0,1 mg/m³ yes 

Σ Cancerogene < 1 µg/m³ ≤ 1 µg/m³ yes 

Formaldehyde 0,003 mg/m³ ≤ 0,120 mg/m³ yes 

 
The tested product complies with the requirements of AgBB-scheme for emissions after 28 
days in the chamber, at a loading 1 m²/m³. This corresponds to the required loading for con-
struction products for walls and an air exchange rate of 0,5 h-1. 
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6.2.  Assessment according to French VOC-Regulation 
 
The following requirements served as basis for testing and assessment: 

- French mandatory labelling system – VOC-emission classes (acc. to Decree n°2011-
321 of March 23, 2011 and order of April 19, 2011) 

 

Compound /  
Parameter 

Emission classes 
[µg/m³] 

 C B A A+ 

Formaldehyde > 120 < 120 < 60 < 10 

Acetaldehyde > 400 < 400 < 300 < 200 

Toluene > 600 < 600 < 450 < 300 

Tetrachloroethylene > 500 < 500 < 350 < 250 

Xylene > 400 < 400 < 300 < 200 

1,2,4-
Trichlorobenzene 

> 2000 < 2000 < 1500 < 1000 

1,4-Dichlorobenzene > 120 < 120 < 90 < 60 

Ethylbenzene > 1500 < 1500 < 1000 < 750 

2-Butoxyethanol > 2000 < 2000 < 1500 < 1000 

Styrene > 500 < 500 < 350 < 250 

TVOC > 2000 < 2000 < 1500 < 1000 

 
The emission results for 28 day sampling are shown below: 
 

Parameter Analytical results (28 days) 
[µg/m³] 

Emission class 

Formaldehyde 3 A+ 

Acetaldehyde <2 A+ 

Toluene <1 A+ 

Tetrachloroethylene <1 A+ 

Xylene <1 A+ 

1,2,4-Trichlorobenzene <1 A+ 

1,4-Dichlorobenzene <1 A+ 

Ethylbenzene <1 A+ 

2-Butoxyethanol <1 A+ 

Styrene <1 A+ 

TVOC* 31 A+ 

* TVOCMS as toluene equivalent 

 
CMR substances (especially Trichlorebenzene, benzene, DEHP and DBP; listed in orders of 
April 30, 2009 and May 28, 2009) were not detectable. 
 
The tested product complies with the requirements of French emission class A+ regarding 
emission after 28 days in the chamber, tested as material for walls (loading 1 m²/m³). 
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6.3. Assessment according to Belgian VOC regulation 
 
The following requirements served as basis for testing and assessment: 

- “Königlicher Erlass zur Festlegung der Schwellenwerte für Innenraumemissionen aus 
Bauprodukten für bestimmte Verwendungszwecke” (08.05.2014) 

 

Parameter Analytical results  
(28 days) 

requirements requirements 
fulfilled  
[yes/no] 

TVOC 0,046 mg/m³ ≤ 1 mg/m³ yes 

Σ SVOC < 0,005 mg/m³ ≤ 0,1 mg/m³ yes 

R-Wert 0,013 ≤ 1 yes 

Σ VOC ohne NIK 0,031 mg/m³ ≤ 0,1 mg/m³ yes 

Σ Cancerogene < 1 µg/m³ ≤ 1 µg/m³ yes 

Toluene < 0,001 mg/m³ ≤ 0,30 mg/m³ yes 

Acetaldehyde < 0,002 mg/m³ ≤ 0,20 mg/m³ yes 

Formaldehyde 0,003 mg/m³ ≤ 0,10 mg/m³ yes 

 
The tested product complies with the requirements of Belgian VOC regulation regarding 
emission after 28 days in the chamber, at a loading 1 m²/m³. This corresponds to the re-
quired loading for construction products for walls and an air exchange rate of 0,5 h-1. 
 
 
6.4. Assessment according to Finnish emission classification system 
 
The following requirements served as basis for testing and assessment: 

- M1 Emission Classification of Building Materials: Protocol for Chemical and Sensory 
Testing of Building Materials (2017) 

 

Parameter Analytical results  
(28 days) 

M1 
requirements 

requirements 
fulfilled  
[yes/no] 

TVOC [mg/m²h] 0,023 < 0,2 yes 

VOC with EU-LCI [µg/m³] < EU-LCI ≤ EU-LCI yes 

Formaldehyde [mg/m²h] 0,002 < 0,05 yes 

Ammonia [mg/m²h] < 0,01 < 0,03 yes 

Σ Cancerogene [mg/m³] < 0,001 < 0,001 yes 

 
The tested product complies with the requirements of Finnish emission class M1 regarding 
emission after 28 days in the chamber, at a loading 1 m²/m³. This corresponds to the re-
quired loading for construction products for walls and an air exchange rate of 0,5 h-1. 
 
 



 
MPA Eberswalde page 11 of 12 
 test report No. 31/21/4350/02 

 

6.5.  Classification in the EMICODE-system 
 
The following requirements served as basis for testing and assessment: 

- GEV – testing method; Determination of Volatile Organic Compounds for Classificati-
on in the EMICODE system (30.10.2019) 

- Requirements for Emission Controlled Installation Products, Adhesives and Building 
Materials and Award of the EMICODE (27.04.2020) 

 

Parameter Test results 
(3 days) 

EMICODE  
EC 1Plus 

EMICODE  
EC 1 

EMICODE  
EC 2 

TVOCTE  71 µg/m³ ≤ 750 µg/m³ ≤ 1000 µg/m³ ≤ 3000 µg/m³ 

Σ Cancerogene < 1 µg/m³ ≤ 10 µg/m³ ≤ 10 µg/m³ ≤ 10 µg/m³ 

Formaldehyde 9 µg/m³ ≤ 50 µg/m³ ≤ 50 µg/m³ ≤ 50 µg/m³ 

Acetaldehyde 5 µg/m³ ≤ 50 µg/m³ ≤ 50 µg/m³ ≤ 50 µg/m³ 

Σ formaldehyde / ace-
taldehyde 

14 µg/m³ ≤ 0,05 ppm ≤ 0,05 ppm ≤ 0,05 ppm 

 

Parameter Test results 
(28 days) 

EMICODE  
EC 1Plus 

EMICODE  
EC 1 

EMICODE  
EC 2 

TVOCTE  31 µg/m³ ≤ 60 µg/m³ ≤ 100 µg/m³ ≤ 300 µg/m³ 

Σ SVOCTE < 5 µg/m³ ≤ 40 µg/m³ ≤ 50 µg/m³ ≤ 100 µg/m³ 

R-value < 0,005 ≤ 1 - - 

Σ VOC without NIK 31 µg/m³ ≤ 40 µg/m³ - - 

Σ Cancerogene < 1 µg/m³ ≤ 1 µg/m³ ≤ 1 µg/m³ ≤ 1 µg/m³ 

Formaldehyde 3 µg/m³    

Acetaldehyde < 2 µg/m³    

Σ formaldehyde / ace-
taldehyde 

3 µg/m³    

 
The tested product complies with the requirements of EMICODE EC 1PLUS for emissions after 
3 and 28 days in the chamber, at a loading 1,0 m²/m³. This corresponds to the required load-
ing for construction products for walls and an air exchange rate of 0,5 h-1. 
 
 



MPA Eberswalde page 12 of 12
test report No. 31/21/4350/02

6.6. Assessment according to LEED v4.1 (proiects outside of the U-S.)

According to LEED v4.1 Building Design and Construction (April 2021) e.g. the following cer-
tifications and programs for evaluation of VOC emissions using EN 16516 are identified to
meet the low-emitting materials credit criteria requirements (clause; low-emitting materials -
international tips):

Blue Angel (if formaldehyde limit of 10 micrograms per cubic meter after 28 days is
also met)
EMICODE EC1 (if formaldehyde limit of 10 micrograms per cubic meter after 28 days
is also met. EMICODE has formaldehyde limit of 50 pg/m^ after 3 days)
EMICODE EC1^^^® (Additional Information regarding the formaldehyde limit at 28
days is not required for products meeting EMICODE EClplus)
Finnish Emission Classification of Building Materials (MI)

Parameter Emission results

(28 Tage)

Low-emitting criteria Compliant
[yes/no]

Formaldehyde 3 < 10 gg/m^ yes

VOC-emission VOC-emission of test product compliant
certification / program [yes/no]

Blue Angel ★

EMICODE EC1 yes

EMICODE ECl^^Lus yes

Finnish Emission Classification of yes

Building Materials (MI)
*  product type outside of scope

The tested product complies with the requirements of LEED v4.1 for low-emitting materials at
a loading 1,0 m^/m^. This corresponds to the required loading for construction products for
walls and an air exchange rate of 0,5 h L

NOTE: The test results refer exciusively to the material delivered for testing.

MPA Eberswalde

Materialprüfanstalt Brandenburg GmbH
- Holz und Holzschutz -

Eberswalde, 28.06.2021

Dr. R.

(Head
fvegner
Df Chemical testing)


