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Foreword 

This investigation was supported by the Danish Environmental Protection Agency. It was carried 
out in order to clarify whether emission of formaldehyde from furniture may give poor indoor air 
quality causing health risks for building occupants. The indoor air quality is important to public 
health and formaldehyde is one of many chemicals influencing the indoor air quality. Formaldehyde 
has a wide range of sources, among others furniture. Existing legislation regulates the emission 
from wood-based panels used in furniture. This investigation aimed at the emission from single 
pieces of furniture and scenarios for entire room furnishing. The tested products are examples of 
furniture on the Danish market, but the selection is not representative. The investigation was 
carried out by the Danish Building Research Institute and the Danish Technological Institute. Lasse 
Borgstrøm Eriksen is acknowledged for assembling furniture and preparing of samples. 
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Summary and Conclusion 

 
 
The emission of formaldehyde from 20 different pieces of furniture, representing typical furniture 
on the Danish marked, was measured in climate chambers. Most tests show low emission of 
formaldehyde, however, there are a few exceptions. One product emitted significant amounts of 
formaldehyde during chamber testing. However, at a loading according to the Danish Indoor 
Climate Labelling for furnishing an entire room, the impact on the air quality in the room was low 
due to the required and typical surface area of the tested furniture. Another product, having a high 
emission of formaldehyde as well as a high load in the standard room, resulted in a high 
concentration of formaldehyde both during chamber tests and in the loaded standard room. Even 
with a moderate emission of formaldehyde, furniture with large surface area such as bookcases and 
kitchen front doors can have a significant impact on the indoor air. The results show that certain 
scenarios of furnishing, including furniture with large surface areas in relation to room volume can 
emit formaldehyde resulting in concentrations above the WHO recommended limit of 0.1 mg m-3. 
In one of the scenarios resulting in a concentration of more than 0.1 mg m-3 in the air the furniture 
all fulfilled the requirement of the CE-mark in class E1 when replacing the approximated surface 
area of the furniture with the area of construction plates as described in the Danish Building 
Regulation for the emission of formaldehyde from wood-based panels used for construction. This 
high concentration will result in annoying odor, sensory irritation and unsatisfactory indoor air 
quality. 
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FIGURE 1. KITCHEN FRONT DOOR, CUT TO SIZE AND WITH SEALED EDGES, IN A 0.225 M-3 CHAMBER. 

When the formaldehyde concentration in the chamber remains constant, the steady-state condition 
is defined (see below). During this condition the concentration of formaldehyde (mg m-3) was 
determined. The chambers were kept at a temperature of 23ºC (± 0.5 °C). The relative humidity was 
45% (± 3%) during the test. Conditions in climate chambers comply with the EN 717-1:2004 
standard. 

2.4 Determination of formaldehyde 
Formaldehyde was measured continuously by a spectrophotometric method using continuous flow 
technology (Skalar analyzer). Formaldehyde reacts with ammonium ions and acetyl acetone and 
forms a yellow complex (diacetyldihydrolutidine), the Hantzsch reaction (Nash, 1953). The on-line 
measurements were used to determine the decay and steady-state of the formaldehyde emission. 
The limit of detection (LOD) of the method is 0.01 mg m-3.  

After reaching the steady-state, the concentration of formaldehyde in the air of the chamber was 
measured according to the standard EN 717-1:2004. The measurement was done by sampling air 
with a flow rate of about 0.8 l min-1 through two consecutive 100 ml washing bottles with water. The 
formaldehyde was absorbed in the water and subsequent the amount was determined by the 
Hantzsch reaction. The volume of sampled air was finally corrected to a standard pressure of 1013 
hPa.  

The measurements of the concentrations were done according to the standard; however test pieces 
resulting in stable concentrations of less than 0.05 mg m-3 after a few days were suspended from 
further investigation in order to screen as many furniture samples as possible within the time frame 
of the project. For the continued measurements the measured values after 28 days were taken as 
steady state values in compliance with the standard EN 717-1:2004. 
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FIGURE 2. THE MEASURED CONCENTRATION OF FORMALDEHYDE OVER TIME (HOURS FROM 
ENTERING THE CHAMBER) IN THE 0.225 M3 CHAMBER FOR THE TEST SPECIES THAT WERE CUT TO FIT 
A LOADING OF ONE (TEST SPECIE NO. 1-8). 

The time course of concentrations shows small variation between products. Test specie no. 1, 2 and 
7 have a relatively high concentration at the beginning of the test period and show a marked 
decrease over time. Test specie no. 8 has a low concentration at the beginning and shows a less 
pronounced decrease.  

Table 1 and 2 list the product number, type of furniture, number of days from commencement of 
tests until reaching  the final measured concentration in test chamber, area of test specimen and 
whole product and the air flow in the test chamber. In Table 1 the values are given for the chamber 
size 0.225 m3, whereas table 2 list the values for the chamber size 1 m3, 15 m3 and 24 m3. For the 
larger chambers the load and the air exchange rate of the chamber differs from the conditions 
defined by the EN 717-1:2004 standard. The load differs for the different products as they are tested 
as a whole and have different surface areas. As a consequence, the concentration values are not 
mutually comparable and they are not directly comparable to the E1 class. Therefore, the measured 
concentrations are further calculated to area specific emission rates, which are comparable to the 
requirements given for building products, see next section. Some of the pieces of furniture gave rise 
to high concentrations of formaldehyde, whereas most of the tested species resulted in a 
concentration of less than 0.05 mg m-3 formaldehyde after a few days. In these cases the testing was 
finalized after a minimum of four days, except for the coffee table, which was tested only one day 
due to very low concentrations. The concentrations listed below are the final concentrations 
measured with the continuous method.  
 
TABLE 1 
TEST SPECIES, TYPE OF FURNITURE, TIME FROM LOADING OF TEST SPECIES TO THE MEASUREMENT OF FINAL 
CONCENTRATION, AREA OF TEST SPECIMEN AND PRODUCT, AIR FLOW IN TEST CHAMBER AND FINAL 
CONCENTRATION MEASURED IN THE TEST CHAMBER. THE VALUES ARE GIVEN FOR THE 0.225 M3 CHAMBER. 

Number 

ID 

Type of 

furniture 

Days of 

measurement 

Area, 

specimen 

 

m2 

Area, 

product 

 

m2 

Air flow 

l s-1 

Final 

concentration  

mg m-3 

0.225 m3 chamber 

1 Stool 28 0.225 1.21 0.06 0.18 

2 Chair 28 0.225 0.77 0.06 0.10 

3 Kitchen 

front door 

6 0.225 0.84 0.06 < 0.01 

4 Kitchen 

front door 

6 0.225 0.84 0.06 0.01 

5 Kitchen 

front door 

6 0.225 0.84 0.06 0.01 

6 Kitchen 

front door 

19 0.225 0.84 0.06 0.01 

7 Kitchen 

front door 

28 0.225 0.84 0.06 0.15 

8 Kitchen 

front door 

10 0.225 0.84 0.06 0.03 

 



14 Emission of Formaldehyde from Furniture 

 

Test species number 1, 2 and 7 showed formaldehyde emissions causing concentrations above 0.05 
mg m-3 and were followed by a full test according to EN 717-1:2004. After 28 days, the 
concentration of formaldehyde was measured to 0.17 mg m-3, 0.09 mg m-3 and 0.15 mg m-3, 
respectively. These values are in good agreement with the measurements determined by the 
continuous method (Skalar). Test species number 1 and 7 give rise to concentrations higher than the 
E1 class for wood-based panels and construction products. 
 
TABLE 2 
TEST SPECIES, TYPE OF FURNITURE, TIME FROM TEST SPECIES ENTERING THE CHAMBER TO THE 
CONCENTRATION MEASURED (DAYS OF MEASUREMENT), AREA OF PRODUCT, AIR FLOW IN TEST CHAMBER AND 
FINAL CONCENTRATION MEASURED IN THE TEST CHAMBER. THE VALUES ARE GIVEN FOR THE THREE CHAMBER 
SIZES: 1 M3, 15 M3 AND 24 M3.  

Number ID Type of 

furniture 

Days of 

measurement 

Area, 

product 

m2 

Air flow 

l s-1 

Final 

concentration 

mg m-3 

1 m3 chamber 

91 Coffee table 6 1.6 0.28 < 0.01 

10 Bookcase 6 1.1 0.31 0.02 

112 Armchair 7 1.4 0.28 < 0.01 

15 m3 chamber 

12 Cabinet 5 5.1 2.3 0.01 

13 Armchair 5 2.6 2.3 0.01 

14 Chest of 

drawers 

4 10.0 2.3 0.02 

152 Armchair 5 3.6 2.3 < 0.01 

16 Dining table 5 5.8 2.3 < 0.01 

17 Bookcase 6 8.5 2.3 0.02 

18 Bookcase 7 10.2 2.3 0.03 

24 m3 chamber 

19 Armchair 5 2.9 3.9 0.01 

20 Bookcase 6 10.5 3.9 0.01 

21 Cabinet 6 12.7 3.9 0.02 

1 Legs were testes separately and showed concentration values below the detection limit. 2 No. 11 
and 15 is the same chair, though no. 11 is without cushion. 

3.2 Emission rates and standard room concentrations 
The specific emission rate (SER) is calculated from the concentration in the test chamber, the air 
exchange rate, the volume of the chamber and the exposed surface area of the test specie according 
to equation 1. In Table 1 the value of the concentration [mg m-3] in the test chamber of test species 
no. 1-8 corresponds to the value of specific emission rate (SER) [mg m-2 h-1] as the items were cut to 
fit a loading of 1 m2 m-3 and the air exchange rate was 1 h-1. As seen from Table 1 test specie no. 1 
and 7 exceed the value of 0.124 mg m-2 h-1 (comparable to the E1-class for wooden-based panels and 
construction products), whereas test species 1, 2, 7 and 8 exceed the specific emission rate for the 
regulation for wood- based panels from the Danish Ministry of Environment (1983), see also Table 
5. 

Table 3 show the product specific emission rate for the test species 1-8, i.e. the area specific 
emission rate is recalculated to cover the whole product. Further, Table 3 shows the air 
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concentration of formaldehyde in the DICL standard room, calculated according to equation 3, 
taking the area specific emission rate derived from the results from the test chamber and the 
volume, air exchange rate and exposed surface area in the standard room into account. The DICL 
standard room is defined with a volume of 30 m3 and an air exchange rate of 0.5 h-1. The exposed 
surface area is calculated as the surface area of the product times the number of pieces or, as 
relevant for the kitchen front door and bookcases, cover of wall surface. The number of pieces or the 
maximum wall cover area according to the DICL standard room is also listed in Table 3. Products 
having concentrations in the chambers below the detection level is left out (no. 3). 
 
TABLE 3 
CUT SAMPLES TESTED IN 0.225 M3 CHAMBERS. THE AREA AND PRODUCT SPECIFIC EMISSION RATE, THE 
MEASURED CONCENTRATION FROM THE TEST CHAMBER CONVERTED TO THE DICL STANDARD ROOM, THE 
NUMBER OF PIECES OR MAXIMUM WALL COVER AREA ACCORDING TO THE STANDARD ROOM AND THE 
RESULTING CONCENTRATION IN THE STANDARD ROOM AND LOADED WITH THE NUMBER OF SPECIES OR WALL 
COVER 

Number ID Type of 

furniture 

Product  

specific 

 emission rate 

mg h-1 

Load in  

standard room, 

pieces  

or m2 

Concentration 

in loaded 

 standard 

room, 

mg m-3 

1 Stool 0.65 1 pcs 0.01 

2 Chair 0.23 6 pcs 0.03 

4 Kitchen front door 0.03 11.16 m2 0.01 

5 Kitchen front door 0.03 11.16 m2 0.01 

6 Kitchen front door 0.03 11.16 m2 0.01 

7 Kitchen front door 0.38 11.16 m2 0.11 

8 Kitchen front door 0.08 11.16 m2 0.02 

As seen from Table 1 the area specific emission rate of the stool (no. 1) is high, though as seen from 
table 3 the stool only contributes with a small amount of formaldehyde in the air of the standard 
room, as the room is loaded with only one piece. However, the kitchen front door (no. 7), having a 
high area specific emission rate (Table 1), also result in a high concentration in the standard room. 
This is due to the load of kitchen front doors in the standard room, which correspond to a surface 
area of 11.16 m2 according to DICL. This product emitted formaldehyde to an extent that converted 
to the loaded standard room exceeds the recommended WHO value of 0.1 mg m-3 as the highest 
average half hour concentration (see also Table 5).  

Table 4 shows the same parameters as Table 3 together with the area specific emission rate (SER), 
though for the chamber size 1, 15 and 24 m3. Products having concentrations in the chambers below 
the detection level is left out (no. 9, 11, 15 and 16). 
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TABLE 4 
FURNITURE TESTED IN 1, 15 AND 24 M3 CHAMBERS. THE AREA AND PRODUCT SPECIFIC EMISSION RATE, THE 
MEASURED CONCENTRATION FROM THE TEST CHAMBER CONVERTED TO THE DICL STANDARD ROOM, THE 
NUMBER OF PIECES OR MAXIMUM WALL COVER AREA ACCORDING TO THE STANDARD ROOM AS WELL AS THE 
RESULTING CONCENTRATION IN THE STANDARD ROOM AND LOADED WITH THE NUMBER OF SPECIES OR WALL 
COVER 

Number ID Type of  

furniture 

Area  

specific 

emission, 

(SER), 

mg m-2 h-1 

Product 

specific 

emission, 

 

mg h-1 

Load in 

standard 

 room,  

pieces or m2 

wall surface 

Concentratio

n in loaded 

standard 

room, 

 

mg m-3 

1 m3 chamber 

10 Bookcase 0.02 0.07 6 m2 (49 pcs) 0.07 

15 m3 chamber 

12 Cabinet 0.02 0.25 4 m2 (8 pcs) 0.05 

13 Armchair 0.03 0.25 2 pcs 0.01 

14 Chest of 

drawers 

0.02 0.05 1 pcs 0.01 

17 Bookcase 0.02 0.50 6 m2 (4 pcs) 0.04 

18 Bookcase 0.02 0.74 6 m2 (4 pcs) 0.06 

24 m3 chamber 

19 Armchair 0.05 0.42 2 pcs 0.02 

20 Bookcase 0.01 0.42 6 m2 (4 pcs) 0.04 

21 Cabinet 0.02 0.85 4 m2 (1 pcs) 0.02 

As seen from Table 4 only one test specie (no. 20) have an area specific emission rates below the 
value for the regulation for wood- based panels from the Danish Ministry of Environment (1983). 
Compared to an area specific emission rate corresponding to the E1-class for wood-based panels 
and construction products, the obtained values are low (see also Table 5).  

Since bookcases can cover 6 m2 of the wall surface, the air of the standard room is affected by two 
bookcases (no. 10 and 18), when the emission is converted to the loaded standard room. For these 
two bookcases the concentration in the loaded standard room are approaching the WHO guideline 
value of 0.1 mg m-3 (see also Table 5). The bookcase no. 18 is common, whereas bookcase no. 10 is a 
small bookcase (35 cm x 35 cm) and the up scaling to 6 m2 might be doubtful as a realistic scenario. 
Considering the burden of the standard room is calculated with an air exchange rate of 0.5 h-1, one 
might be concerned that the values can be critical in residential buildings as they often have a lower 
air exchange rate and further, the concentration of formaldehyde is often found to have a negative 
relation to the air exchange rate (i.e. Langer & Bekö, 2013; Kolarik et al., 2011; Salthammer et al., 
2010; Gilbert et al., 2006).  

Table 5 summarizes the area specific emission rates of the different products and the comparison to 
the regulations and air quality guideline. The table lists the product number, the area specific 
emission rate and whether the area specific emission rate is fulfilling the E1 class (according to 
DS/EN 13986:2004 and EN 717-1:2004) as well as the regulation for wood-based panels used in 
products like furniture (The Danish Ministry of the Environment, 1983). The E1 class corresponds 
to an area specific emission rate at a maximum of 0.124 mg m-2 h-1, whereas the regulation from the 
Danish Ministry of Environment has a maximum value of 0.017 mg m-2 h-1.  In tests where the 
concentration in the test chamber was below the detection limit no area specific emission value is 
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12 0.02 Yes No 0.05 - 

13 0.03 Yes No 0.01 1 

14 0.02 Yes No 0.01 1,2 

15 < LOD Yes Yes  - 

16 < LOD Yes Yes  2,3 

17 0.02 Yes No 0.04 - 

18 0.02 Yes No 0.06 1,2 

19 0.05 Yes No 0.02 - 

20 0.01 Yes Yes 0.04 - 

21 0.02 Yes No 0.02 - 
 

We were informed that several of the chosen products have a surface treatment with acid-curing 
lacquer (no. 3, 5, 6, 7, 8, 10, see appendix A1). Only one kitchen front door (no. 7) showed high 
emission rate. One could conclude that the acid-curing lacquer products not necessarily have a 
negative impact on the indoor air quality, though our experience with acid-curing lacquer tell us 
that the result also might be due to misinformation.  
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3.3 Scenarios 
A set of typical furnishing scenarios corresponding to the loaded standard room (Table 3 and 4) is 
defined. The scenarios are defined in Table 6. For the scenarios it is assumed that the contribution 
from each individual piece of furniture is linearly addable. Experience has shown that this 
assumption might not always be correct. One can speculate whether the emission is affected by the 
air concentration and introduce a complexity in calculations of resulting concentration from having 
several sources together. Ignoring that this complexity might exist, it is seen from table 5 that all 
three scenarios are close to or exceeding the WHO guideline value of formaldehyde in indoor air at 
0.1 mg m-3 as a half hour mean value.  

TABLE 6 
THREE FURNISHING SCENARIOS OF THE STANDARD ROOM AND THE RESULTING CONCENTRATION OF 
FORMALDEHYDE IN THE AIR FROM SIMPLE ADDITION OF SOURCES. 

Scenario 
number 

Furniture load of 
standard room 

Include ID Resulting 
concentration  

of formaldehyde 
mg m-3 

1 One stool, two armchairs, 
one chest of drawers and 
bookcase (6 m2 wall surface),  

1, 13, 14 & 18 0.10 

2 Six dining chairs,, one chest 
of drawers, one dining table 
and one bookcase (6 m2 wall 
surface)  

2, 14, 16 & 18 0.11 

3 Six dining chairs, kitchen 
front door (11.16 m2 surface) 
and one dining table 

2, 7 & 16 0.14 

It may be seen that assuming simple addition of sources the furniture alone can cause a 
concentration of formaldehyde in the indoor air above the WHO guideline value.  
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4. Conclusion 

Some of the tested furniture has high emission rates, though for most products the emissions were 
low. One of the products, a stool (also functioning as a chair without back or small table), shows a 
high emission rate, though it has a low occurrence in a standard room according to the Testing and 
Labelling Criteria for Furniture of the Danish Indoor Climate Labelling (DICL) and therefore, the 
impact on the indoor air is low. Another product, a kitchen front door, shows a high emission rate 
and due to a high occurrence, covering large surfaces, it can have a negative effect on the indoor air, 
exceeding the WHO guideline level of 0.1 mg m-3 for a half hour mean value.  

Two bookcases are found to have a serious impact on the formaldehyde concentration in the loaded 
standard room. Even though their area specific emission rates are moderate, their large surface 
areas result in emissions that have a significant impact on concentration in the standard room.  

The selected typical furnishing scenarios may result in concentrations close to or above 0.1 mg m-3, 
documenting that furniture on the Danish marked may cause formaldehyde concentrations in 
indoor air that exceed the value recommended by WHO as the highest average half hour 
concentration that will not cause sensory irritation or increased risk of diseases.  

Formaldehyde has other sources than furniture. The concentration in indoor air that may be 
reached as the more realistic combined result of emissions from furniture, other consumer 
products, construction products and human activities may be much higher that recommended by 
WHO. 
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TABLE 8 
PRODUCT INFORMATION, BOOKCASES   

Number ID Material Surface/treatmen
t 

Obtained by: 

10 12 mm MDF 
(35x35x35 cm) 

Two-component 
acid-curing lacquer 
 

Purchased from shop 
packed in cardboard 
box 

17 MDF.  
10 shelves 
(71x201x32 cm) 

Lacquer (info from 
brochure handed out 
in store) 

Ordered from 
Webshop. 
Received by carrier 

18 Main parts: 
Particleboard, 
fibreboard, recycled 
paper filling 
Back: Fibreboard 
6 shelves 
(120x40x128 cm) 

Foil Ordered on basis of 
web information. 
Received by carrier. 

20 Main parts: 
Particleboard. Birch 
veneer 
Back panel: Fibre 
board 
5 shelves 
(80x39x202 cm) 

Main parts: Clear 
acrylic lacquer 
Back panel: Foil 
 

Ordered on basis of 
web information. 
Received by carrier. 

 
TABLE 9 
PRODUCT INFORMATION, CHAIRS. 

Number ID Type/material Surface/treatmen
t 

Obtained by: 

1 Stool (or chair 
without back or 
small table) 
molded birch 
(52x46x42 cm) 

matte lacquered Purchased in store, 
wrapped loosely in 
plastic 

2 Dining chair. 
Plywood 
(43x89x46 cm) 

Lacquer 
 

Purchased in store, 
loosely wrapped in 
plastic. On stock in 
cardboard with 4 
chairs 

13 
 

Armchair 
Frame: 
Particleboard, solid 
wood, fiberboard, 
plywood. 
Fill: Polyester, 
polyurethane 

Fabric Ordered on basis of 
web information. 
Received by carrier 

15 
 

Armchair. 
Glued frame. Rail: 
birch veneer. Fill: 
Polyester 
(in tables no. 11 is the 
wooden part alone of 
no. 15) 

Clear acrylic lacquer. 
Fabric 

Ordered on basis of 
web information. 
Received by carrier. 
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19 Armchair. 
Containing: 
Particleboard, 
plywood, cardboard, 
solid beech, 
fibreboard. Fill: 
Polyester, 
polyurethane  

Fabric Ordered on basis of 
web information. 
Received by carrier. 
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TABLE 10 
PRODUCT INFORMATION, CABINETS 

Number ID Type/material Surface/treatmen
t 

Obtained by: 

12 Box with 1 door and 1 
drawer 
MDF, Masonite 
(106x36x46 cm) 

Lacquer, white gloss Ordered from 
Webshop. Received 
by carrier 

21 Ward robe 
MDF 
5 shelves, 3 drawers, 
3 doors 
(160x200x60 cm) 

Lacquer Ordered from 
Webshop. Received 
by carrier 

 
TABLE 11 
PRODUCT INFORMATION, CHEST OF DRAWERS. 

Number ID Type/material Surface/treatmen
t 

Obtained by: 

14 Wood black ash. 
2 low and 3 high 
drawers 
(74x87x49 cm) 

Lacquer Ordered from 
Webshop. Received 
by carrier 

 
TABLE 12 
PRODUCT INFORMATION, TABLES  

Number ID Type/material Surface/treatmen
t 

Obtained by: 

9 Coffee table: 
black ash veneer 
(120x41x60 cm) 
Two legs, of full 
width of the table, 
also black ash veneer 

Lacquered Ordered from 
Webshop. Received 
by carrier 

16 Dining table: 
Table top MDF 
(200x75x100 cm) 

White gloss lacquer Ordered from 
Webshop. Received 
by carrier 
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Appendix 2: Climate chamber results 

Below is presented the concentration of formaldehyde in the test chambers for the different 
products. The products are divided in six groups: kitchen front doors, bookcases, chairs, cabinets, 
chest of drawer and tables. Table A2.1-A2.6 cover the six groups and the different types of products 
are listed with date of test start and test finish, the order number, the number of the product 
according to appendix 1 as well as a figure showing the concentration over time in the test chamber.  

All figures have hour from the start of the test as the unit of the x-axis and concentration of 
formaldehyde (mg m-3) as the unit of the y-axis.  



28 Emission of Formaldehyde from Furniture 

 

TABLE A2.1 KITCHEN FRONT DOORS 

Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'. 
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. Limit 
of detection (LOD): 0.01 mg/m³ 
Date of test start:                  08-10-2013  
Date of test finish:  14-10-2013 
Order no.:  574052-4 
[Kitchen front door, no. 3] 

 

 
Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'. 
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. Limit 
of detection (LOD): 0.01 mg/m³ 
Date of test start:                  10-10-2013  
Date of test finish:  16-10-2013 
Order no.:  574052-5 
[Kitchen front door, no. 4] 
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TABLE A2.1 CONTINUED 

Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'. 
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. Limit 
of detection (LOD): 0.01 mg/m³ 
Date of test start:                  10-10-2013  
Date of test finish:  16-10-2013 
Order no.:  574052-6 
[Kitchen front door, no.5] 

 

 
Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'. 
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. Limit 
of detection (LOD): 0.01 mg/m³ 
Date of test start:                   11-10-2013  
Date of test finish:  30-10-2013 
Order no.:  574052-7 
[Kitchen front door, no. 6] 
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TABLE A2.1 CONTINUED 

Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'. 
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. Limit 
of detection (LOD): 0.01 mg/m³ 
Date of test start:                  05-11-2013  
Date of test finish:  03-12-2013 
Order no.:  574052-17 
[Kitchen front door, no.7] 

 

 
Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'. 
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. Limit 
of detection (LOD): 0.01 mg/m³ 
Date of test start:                  05-11-2013  
Date of test finish:  15-11-2013 
Order no.:  574052-18 
[Kitchen front door, no. 8] 

 
 



Emission of Formaldehyde from Furniture 31 

 

TABLE A2.2 BOOKCASES  

Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'.  
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. 
Limit of detection (LOD): 0.01 mg/m³ 
Date of test start:                   27-11-2013  
Date of test finish:  03-12-2013 
Order no.:  574052-22 
[Bookcase, no.10] 

 

 
Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'. 
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. 
Limit of detection (LOD): 0.01 mg/m³ 
Date of test start:                   27-11-2013  
Date of test finish:  03-12-2013 
Order no.:  574052-23 
[Bookcase, no. 17] 
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TABLE A2.2 BOOKCASES, CONTINUED  

Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'.  
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. 
Limit of detection (LOD): 0.01 mg/m³ 
Date of test start:                  04-11-2013  
Date of test finish:  11-11-2013 
Order no.:  574052-22 
[Bookcase, no.18] 

 

 
Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'. 
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. 
Limit of detection (LOD): 0.01 mg/m³ 
Date of test start:                  30-10-2013  
Date of test finish:  05-11-2013 
Order no.:  574052-23 
[Bookcase, no. 20] 
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TABLE A2.3 CHAIRS TABLE A2.1 CONTINUED 

Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'.  
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. Limit 
of detection (LOD): 0.01 mg/m³ 
Date of test start:                  08-10-2013  
Date of test finish:  05-11-2013 
Order no.:  574052-2 
[Stool (chair without back, small table), no. 1] 

 

 
Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'. 
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. Limit 
of detection (LOD): 0.01 mg/m³ 
Date of test start:                  08-10-2013  
Date of test finish:  05-11-2013 
Order no.:  574052-3 
[Dining chair, no. 2] 
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TABLE A2.4 CHAIRS CONTINUED 

Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'.  
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. Limit 
of detection (LOD): 0.01 mg/m³ 
Date of test start:                  30-10-2013  
Date of test finish:  04-11-2013 
Order no.:  574052-12 
[Armchair, no.15] 

 

 
Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'. 
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. 
Limit of detection (LOD): 0.01 mg/m³ 
Date of test start:                  25-10-2013  
Date of test finish:  30-10-2013 
Order no.:  574052-11 
[Armchair, no. 19] 
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TABLE A2.5 CABINETS  

Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'.  
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. Limit of 
detection (LOD): 0.01 mg/m³ 
Date of test start:                  11-10-2013  
Date of test finish:  16-10-2013 
Order no.:  574052-8 
[Cabinet, no.12] 

 

 
Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'. 
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. 
Limit of detection (LOD): 0.01 mg/m³ 
Date of test start:                 08-10-2013  
Date of test finish:  15-10-2013 
Order no.:  574052-1 
[Wardrobe, no. 21] 
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TABLE A2.5 CHEST OF DRAWERS.  

Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'.  
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. Limit of 
detection (LOD): 0.01 mg/m³ 
Date of test start:  18-11-2013  
Date of test finish:  22-11-2013 
Order no.:  574052-19 
[Chest of drawers, no.14] 
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TABLE A2.6 TABLES, CONTINUED  

Formaldehyde concentration in mg/m3 as function of time (hours) 
Measured by automatic analyser marked  'SKALAR'.  
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. Limit 
of detection (LOD): 0.01 mg/m³ 
Date of test start:                  22-11-2013  
Date of test finish:  27-11-2013 
Order no.:  574052-20 
[Dining table, no.16] 
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Appendix 3: Analysis reports according to DANAK accreditation 
Three products showed formaldehyde emission at a high level. After achievement of the steady-
state, i.e. in this case after 28 days, the concentration of formaldehyde in the air of the chamber was 
determined according to the standard EN 717-1:2004. This procedure is done according to DANAK 
accreditation and the three reports are presented here. It is the products named no. 2 (stool), 3 
(dining chair) and 16 (kitchen front door). 
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Determination of formaldehyde emission 
Chamber method EN 717-1 
 
 
Client 

 
SBI 

Person in charge Helene B. Klinke 
Material Stool 
Date of receipt 08-10-2013 
Date of test start 08-10-2013 
Date of test end 05-11-2013 
 
Test conditions 

 
 

Chamber volume 225 L 
Temperature 23°C ± 0.5°C 
Relative humidity 45% RH ± 3% RH 
Air change 1 h-1 ± 0.05 h-1 
 
Results 

 

Method of analysis: Acetylacetone (Hantzsch-reaction) flourometric analysis. 
 
Final measurements 
 

Date Std. 
curve 

Absorption 
wash bottle 

Air  
Volume 

Concentration  
C C[A] C[B] 

 no. A B L µg/mL µg/mL mg/m3 
        

05-11-2013 35 0.456 0.137 11.0 0.098 -0.006 0.174 
05-11-2013 35 0.350 0.137 7.0 0.063 -0.006 0.170 

        
        
        
        
        
        
        
        

 
Report generated by chamber method software version 2.20 of 16-01-2014. 

 
 

 

Helene B. Klinke
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Formaldehyde concentration (mg/m3) as function of time (h)  
Not part of accreditation. 
 
 
Material: Stool 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Measured by automatic analyser marked  'SKALAR'. 
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. 
Limit of detection (LOD): 0.01 mg/m³ 
 
 
Date of test start:  08-10-2013 
Date of test finish:  05-11-2013 
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Determination of formaldehyde emission 
Chamber method EN 717-1 
 
 
Client 

 
SBI 

Person in charge Helene B. Klinke 
Material Chair 
Date of receipt 08-10-2013 
Date of test start 08-10-2013 
Date of test end 05-11-2013 
 
Test conditions 

 
 

Chamber volume 225 L 
Temperature 23°C ± 0.5°C 
Relative humidity 45% RH ± 3% RH 
Air change 1 h-1 ± 0.05 h-1 
 
Results 

 

Method of analysis: Acetylacetone (Hantzsch-reaction) flourometric analysis. 
 
Final measurements 
 

Date Std. 
curve 

Absorption 
wash bottle 

Air  
Volume 

Concentration  
C C[A] C[B] 

 no. A B L µg/mL µg/mL mg/m3 
        

05-11-2013 35 0.295 0.138 10.0 0.045 -0.006 0.083 
05-11-2013 35 0.340 0.138 12.0 0.060 -0.006 0.094 

        
        
        
        
        
        
        
        

 
Report generated by chamber method software version 2.20 of 16-01-2014. 

 
 

 

Helene B. Klinke
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Formaldehyde concentration (mg/m3) as function of time (h)  
Not part of accreditation. 
 
 
Material: Chair  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Measured by automatic analyser marked  'SKALAR'. 
Method of analysis: Acetylacetone (Hantzsch-reaction) photometric analysis. 
Limit of detection (LOD): 0.01 mg/m³ 
 
 
Date of test start:  08-10-2013 
Date of test finish:  05-11-2013 
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