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VOCs Emission Characteristics of Coating Materials for Wood Finishing
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Abstract: In order to prevent decay, distortion, bending, twist on wood products such as wood-
en furnitures, variety of coating materials were developed and used so far. The coating materi-
als for wood finishing can be synthesized by natural resource or petroleum. However, these
coating materials can cause contamination of indoor air quality due to emission of volatile or-
ganic compounds (VOCs). In this study, commercialized coating materials for wood finishing
such as varnish, coat, and stain were evaluated on emission characteristics of VOCs. Among
the varnish, eco-friendly products had about 15~46% lower TVOC emission (1,042 pg/m2h~
3,257 ug/m’h, respectively, than typical product (7,100 pg/m’h). Natural resource based coating
material showed lowest TVOC emission level. However, one of natural resource based water-
borne stain showed higher TVOC emission level because waterborne stain already contained
higher amount of natural VOC. Oil-based stain might not be suitable for indoor use on interior
wall and furniture due to exceed amount of TVOC. Based on results, natural resource based
coat or waterborne stain are recommenced to use on wood products.
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Table 1. Characteristics of Finishing Materials
Classification Characteristics Number of sample
Varnish Formation of transparent layer 9
Coat Formation of functional layer 9
Stain Preventing of changes by thermal/humid condition 16
- waterborne (10)
- oil-based 6
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Table 2. Experimental Condition of FLEC

Parameter FLEC
Sample Area 0.0025 m’
Volume 0.035 L
Loading Factor 71.43 mé/m’
Air Supply 250 mL/min
Air exchange rate 42857 /h
Temperature 23°C
Relative Humidity 50%
Inlet Air High purity air
Sampling Flow 50 mL/min
Sampling Time 30 min
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Table 3. Andysis Condition of GC/MS with TD
Parameter TD Parameter GC.MS
Purge temp. and time 40°C, 0.5 min GC column VB-1 (0.32 mm x 60 m x 1 pm)
Desorption temp. 280°C Initial - , 40°C, 5 min
Desorption time and flow 15 min, 30 mL/min 1st ramp 10 °C/min, 80°C, 5 min
Cold trap low temp. 0°C 2nd ramp 3 °C/min, 250°C, 5 min
2nd desorption temp. 300°C Column flow 1.5 mL/min
Cold trap hold time 15 min MS source temp. 200°C
Cold trap packing Tenax TA Detector type El (Quadropole)
Split mode Split (1 : 10) Mass Range 35~350 amu
Valve temp. 210°C Electron energy 70 eV
Transfer line temp. 250°C
Adr inlet
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Fig. 1. Schematic diagram and sampling of FELC (Kim et al. 2007).
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Fig. 2. TVOC emission from different varnish types.
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Fig. 5. Emission patterns of VOC from coat.
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