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Coating—‘dei'ive_d VOCs Emission Characteristics and Environmental Impacts from the

Furniture Industry in Guangdong Province

ZENG Chun-ling' , SHAO Xia*, LIU Rui-yuan' , YAO Yi-juan', LI Yin-song' , HOU Mo', LIU Yang' , FAN Li-ya'*-**  YE Dai-gi'***~

(1. School of Environment and Energy, South China University of Technology, Guangzhou 510006, China; 2. Key Laboratory of Urban Atmospheric Volatile Organic
Compounds Pollution Control and Application, Beijing Municipal Research Institute of Environmental Protection, Beijing 100037, China; 3. National Engineering Laboratory
for Volatile Organic Compounds Pollution Control Technology and Equipment, Guangzhou 510006, China; 4. Guangdong Provincial Key Laboratory of Atmospheric
Environment and Pollution Control, Guangzhou 510006, China; 5. Guangdong Provincial Engineering and Technology Research Centre for Environmental Risk Prevention and
Emergency Disposal, Guangzhou 510006, China)

Abstract; To determine the differences in emissions among different types of coatings, such as solvent-hased, water-based, solvent-based ultra-violet(UV) , water-based UV,
and powder coatings, representative furniture manufacturing companies were selected for analysis. The emission concentrations and compositional characteristics of volatile
organic compounds( VOCs ) in different types of coatings were compared and studied. The ozone formation potential (OFP) and secondary organic aerosol formation potential
(SOAFP) of the different types of coatings were also analyzed. Solvent-based coatings has higher TVOC concentrations, OFPs, and SOAFPs than water-based, solvent-based
UV, water-hased UV, and powder coatings. The concentrations and composition of VOCs emitted from the different types of coatings were also different. The main VOC groups
of the solvent-based and solvent-based UV coatings were aromatic hydrocarbons and oxygenated volatile organic compounds( OVOCs). Specifically, the proportions of aromatic
hydrocarbons are 41. 91% -60. 67% and 42. 51%-43. 00%, respectively, and the proportions of OVOCs were 24. 75%-41.29% and 41. 34% -43. 21%, respectively. OVOCs
accounted for the highest proportion of VOCs in the water-based, water-based UV, and powder coatings, at 54.02%-62. 10%, 55.23%-64.81%, and 42. 98%-46. 45%,
respectively. The major VOC compound of the solvent-hased coatings was styrene( 14. 68% ), and the main component of the water-hased coatings was methylal( 14. 61% ).

The main species of VOCs from the solvent-based UV and water-based UV coatings were butyl acetate( 15. 36% and 20. 56%, respectively). The most abundant species from
the powder coatings was ethyl 3-ethoxy propionate(20. 19% ). Aromatic hydrocarbons were the most important contributor to the OFP of the solvent-hased and solvent-hased
UV coatings, accounting for 79.84% and 80.32%, respectively. Aromatic hydrocarbons (51.48% and 36.71% ) and OVOCs (42.30% and 41.03% ) were the major
contributors to the OFP of the water-based and water-based UV coatings, respectively. Aromatic hydrocarbons(43.46% ), OVOCs(28.06% ), and olefins(25. 24% ) were the
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main factors affecting the OFP of the powder coatings. Aromatic hydrocarbons dominate the SOAFP of solvent-based, water-hased, solvent-based UV, water-based UV, and

powder coatings, accounting for more than 99%.

Key words: furniture industry; volatile organic compounds( VOCs) ; types of coating; emission concentration; ozone formation potential (OFP) ; secondary organic aerosol

formation potential (SOAFP)
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Table 1 ~ Summary of the examined coatings, painting processes, and exhaust treatment processes
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Table 2 Summary of VOCs analysis component
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