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SIMPLE PROGRESS REPORT
OBJECTIVES
The objectives for the two-year period of the study are to establish a testing facility, to collect and 
characterize the different volatile organic chemicals (VOCs) emitted from composite panel products, to 
examine the processing parameters which influence them and finally to establish a centre of expertise for the 
evaluation of trace VOC’s.
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BACKGROUND
Composite panel products have been under scrutiny for the last 8-9 years as being one of the major sources of 
formaldehyde in buildings. Voluntary standards and regulations have brought about drastic reductions in 
these emissions, however new energy efficient, close loop ventilation and heating systems have now raised 
concerns about all sources of organic chemical emissions in buildings. Wood is naturally occurring complex 
organic material and wood composites which have been heated and glued during processing are particularly 
suspect in terms of nature, volume and toxicity of organic compounds emitted. The U.S., and several 
European and Scandinavian countries have already developed some test methods and accumulated data on the 
volume and type of VOC’s emitted from particleboard. The nature of VOC’s formed in the manufacture of 
composite panel products is product, process, species and in some cases mill and area specific and foreign 
data is usually confidential and not readily available. Canadian researchers do not have sufficient data on 
VOC’s from Canadian panel products and this could be a cause for major concerns as more building products 
become targeted as the source of fugitive organic emissions causing "sick building syndrome".
Link to NRPC Goals
This project relates most closely to goal C-3 of the four NRPC goals established for Wood Composites group. 

Develop product assurance systems to meet defined market needs
Customers
This project would provide Canadian panel product manufacturers with a knowledge on the type and amount 
of VOC’s originating from their particular products. The project would also indicate the effect of various 
process parameters on VOC’s and would therefore enable the industry to optimize their processes in order to 
reduce and/or minimize potentially toxic VOC’s. Forintek’s previously established formaldehyde emission



expertise and its liaison with the U.S. and European counterparts such as National Particleboard 
Association(NPA), Wilhelm Klauditz Institute (WKI), and Dansk Teknologisk Institute(DTI) would be a 
prerequisite for a VOC research project.
Impact
At the conclusion of this project, the industry would also have an awareness of international VOC regulations 
for panel products, a Canadian VOC database and a reliable third party test facility which they could use as 
required for accurate VOC testing.
PROPOSED APPROACH
Composite panel products considered in this project would include, particleboard, MDF, OSB, plywood and 
hardboard. The initial phase of this program would be to identify domestic and international existing and 
potential VOC regulations as they pertain to composite panel products and secondly to identify the possible 
VOC emanating from each of these products and the test methods employed to measure them. The equipment 
required to perform the tests would be acquired and set up during this phase. Contacts with other labs 
performing these tests would be established and "round robin" tests would be performed to confirm the test 
procedures.
The second phase of the program would involve collecting a quantitative and qualitative database for total 
VOC emanating from each of the four types of composites considered in Phage I. Organic compounds of 
particular interest would be evaluated specifically from the total VOC’s measured.
A research study on the effects of various manufacturing process parameters on the resultant VOC’s of the 
material would also be conducted during this phase. Parameters to be considered will include:

- species type
- adhesive type/content
- wax and other additive types/content
- press temperature
- dryer temperature
- moisture content

WORK COMPLETED 1993/94
During the first year of the project, the objectives of phase I ( Project Plan development, Testing Facility set
up) were completed and VOC measurements from Canadian wood panel products are underway.
Forintek personnel visited several laboratories which are active in the field of collecting and characterizing 
VOCs emitted from wood composite panel products.
Visits have been made to:

The Institute of Research Construction at the National Research Council(NRC)
The National Particleboard Association laboratory (NPA) and the consultant laboratory for their VOC 
measurement and characterization (Geomet)
The Health and Welfare analytical laboratory in Ottawa
The Domtar Research Centre analytical laboratory in Senneville (Q.C.) which has been very active in air 
quality control of pulp mills.
During phase I of the project we have met with GC/MS technical representatives to get information on 
equipment related to VOC analysis and the acquisition of a new GC/MS analysis system is underway.
An internal report has been prepared which contains preliminary results for GC/MS analyses and 
characterization of some selected compounds (VOC) which might be encountered during the 
characterization of emissions from wood composite panel products. These compounds have been 
suggested to us by the National Particleboard Association(NPA) and are listed in Table 1.



Table 1
List of VOCs Encountered Through Different Indoor Analyses

VOC Targeted Compounds Boiling Point (°C)
Acetaldehyde 20.8
Pentane 36.1
Acetone 56.5
EtAc 77
EtOH 78.3
Benzene 80.1
trans-2-Octenal 84-86
1-Nonal 93
Heptane 98.4
Pentanal 102-103
Toluene 110.6
Hexanal 131
Ethylbenzene 136.25
1-Pentanol 137.5
p-Xylene 138.5
m-Xylene 138.8
o-Xylene 144.0
2-Heptanone 151.5
Heptanal 152.8
alpha-Pinene 155-156
Camphene 158.5-159.5
beta-Pinene 162-163
Octanal 163.4
Limonene 175.5-176.5
1-Heptanol 175.8
p-Cymene 177.1
Benzaldehyde 179
Borneol 212

Conclusions drawn from meetings with some Canadian and American Laboratories active in the VOC 
evaluation were included in the report as well as those from an extensive literature review.
DESCRIPTION OF THE VOCs SAMPLING FACILITIES
Networking
During Phase I of the project the set-up of the testing facility was completed. The facility designed to 
determine emission types and levels from building materials especially wood composites contains the 
following items: testing chamber, clean air generation system (compressor, hydrocarbon trap filter, air dryer, 
etc), monitoring and controlling system(flowmeter, pressure gage, etc), sample collection and analysis 
equipment (sorbent tubes, sampling pump, Gas Chromatograph (GC) and/ or Gas Chromatograph-Mass 
Spectrometer, etc). Figure 1 is a schematic showing our testing facility excluding the analytical equipment.
Description of the Environmental Test Chamber
Figures 2a and 2b illustrate the different parts of the testing chamber. The test chamber should have non- 

adsorbent, chemically inert and smooth interior surfaces and for these reasons the interior surfaces are 
electropolished stainless steel. The chamber is equipped with inlet and outlet ports for air flow and an inlet 
for the temperature / humidity probe. The sampling is made from the outlet port.



The temperature inside the testing chamber is controlled by placing it inside an incubator cabinet as shown in 
Figure 1. The inlet temperature equilibrium is attained by using coiled lines inside the constant temperature 
incubator. Humidity of the chamber air is controlled by adding a deionized water to the air stream.
Sample Collection Technique
As for many small chamber evaluations for indoor materials, low concentrations of the different compounds 
of interest require large volume samples; collection of VOC’s on an appropriate adsorbent medium is 
required to avoid overloading of the analytical equipment. Flow rate across the sample is maintained under 
50 %  of the chamber flow rate in order to minimize disturbance in the chamber air flows.
Testing Conditions
For routine testing of Panel materials, the following test conditions have been selected:
Temperature: 23 'C
Relative humidity: 45-50 %
Air exchange rate: 1.0 hr'1
Quality of the Compressed Air Flowing Through the Small Chamber
In order to evaluate the degree of purity (in terms of VOCs content) of the compressed air flowing through 
the small chamber, air samples have been collected through different sorbent tubes (charcoal tube for 
hydrocarbon and alcohol compounds and XAD-2 treated sorbent tubes for aldehydes).
Analyses of hydrocarbon and alcohol tubes have been completed and results are summarized in Table 3. 
Figures 4 (0.001mg/l) and 5 (0.1mg/l) are calibration curves of hydrocarbon compounds and Figure 6 is the 
sample chromatogram for the same hydrocarbon compounds. A comparison of these figures shows that the 
compressed air is very clean and if it contains certain levels of hydrocarbons they are under the limit of the 
GC/MS detection.
As with hydrocarbon compounds, Figures 7 and 8 present results for the calibration curves at 0.001 and 
0.1mg/l, respectively, for the different alcohols, and Figure 9 is the chromatogram for a compressed air 
sample. Again, Figure 9, in comparison to Figures 7 or 8, indicates no detectable alcohols.



Table 2
Calibration Table

C om pound Peak num ber Level A m ount
(m g/m l)

P eak  Area Retention
Time(min)

Pentane 1

1 0.001 910887
2 0.005 2819440

2.003
3 0.010 5018660
4 0.050 20069300
5 0.100 38716853
6 0.500 168751000
7 1.000 339182000
8 2.00 552842000

Sample N.D.

n-Hexane 2

1 0.001 362075

2.73

2 0.005 2413620
3 0.010 4524450
4 0.050 24278400
5 0.100 47648953
6 0.500 201488000
7 1.000 368874000
8 2.00 565980000

Sample N.D.
1 0.001 14046100
2 0.005 14384500
3 0.010 14504400

Benzene 3 4 0.050 39880700 3.517
5 0.100 68249207
6 0.500 266185000
7 1.000 433117000
8 2.00 712282000

Sample N.D.



Table 2
Continued

Compound Peak number Level Amount
(mg/ml)

Peak Area Retention
Time(min)

Heptane 4

1 0.001 1668410

4.184

2 0.005 3864410
3 0.010 7805460
4 0.050 29980200
5 0.100 58393345
6 0.500 252307000
7 1.000 457012000
8 2.00 813141000

Sample N.D.

Ethyl Benzene 5

1 0.001 1726060

8.450

2 0.005 5601880
3 0.010 10304200
4 0.050 41838700
5 0.100 80768297
6 0.500 351615000
7 1.000 618339000
8 2.00 1072260000

Sample N.D.
1 0.002 3155810
2 0.010 10234600
3 0.020 21108100

Xylene(p,m) 6 4 0.100 86310400 8.726
5 0.200 168479103
6 1.000 696957000
7 2.000 1231970000
8 4.000 212570000

Sample N.D.



Table 2
Continued

Com pound P eak num ber Level A m ount
(m g/m l)

P eak Area R etention
Tim e(m in)

o-Xylene 7

1 0.001 2152320

9.463

2 0.005 4990220
3 0.010 9796510
4 0.050 42260300
5 0.100 82131164
6 0.500 352774000
7 1.000 660403000
8 2.00 1176050000

Sample N.D.

a-Pinene 8

1 0.001 2591360

10.856
2 0.005 6365570
3 0.010 11736200
4 0.050 48241000
5 0.100 87773885
6 0.500 404116000
7 1.000 763676000
8 2.00 1364270000

Sample N.D.

/3-Pinene 9

1 0.001 3042760

12.291

2 0.005 5104300
3 0.010 9492720
4 0.050 44452200
5 0.100 80727283
6 0.500 374587000
7 1.000 716799000
8 2.00 1283680000

Sample N.D.



Table 2
Continued

C om pound Peak num ber Level Am ount
(m g/m l)

P eak  Area Retention  
T im e (min)

1 0.002 3559030
2 0.010 10680700
3 0.020 20822500

Limonene 10 4 0.100 96045900 14.054
5 0.200 175109289
6 1.000 796739000
7 2.000 1509180000
8 4.000 2715850000

Sample N.D.

N.D.: Not detected
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Figure 1. Schematic of small chamber test facility
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Figure 2a. Small chamber
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Figure 2b. Air Inlet and outlet manifolds



Figure 3. Chromatogram of a standard mixture of some hydrocarbon compounds
at a concentration of 0.001 mg/mL
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Figure 4. Chromatogram of a standard mixture of some hydrocarbon compounds
at a concentration of 0.1 mg/mL
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Figure 5. Chromatogram of the compressed air flowing throughtthe small chamber 
(Analysis for hydrocarbon compounds)



Figure 6. Chromatogram of a standard mixture of some alcohol compounds at a
concentration of 0.001 mg/mL



Figure 7. Chromatogram of a standard mixture of some alcohol compounds at a
concentration of 0.1 mg/mL



Figure 8. Chromatogram of the compressed air flow through the small chamber 
(Analysis for alcohol compounds)


