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Table 1 Five Emission reduction scenarios
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Scenario Governance stage Concrete measure

Scenario 1 Source substitution  Enterprises have completed the replacement of clean and environmentally friendly raw and auxil-
iary materials

Scenario 2 Gas collection Maintain gas collection equipment and improve exhaust gas collection rate

Scenario 3 End treatment All maintain the existing end-of-pipe treatment technology,timely maintenance of treatment fa-
cilities, replacement of consumables,etc.

Scenario 4 End treatment Eliminate simple, inefficient and old governance technologies, and adopt suitable and efficient
governance technologies

Scenario 5 Source substitution  Enterprises have completed the replacement of clean and environmentally

Gas collection

End treatment

Maintain gas collection equipment and improve exhaust gas collection rate

Eliminate simple, inefficient and old governance technologies, and adopt suitable and efficient
governance technologies
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Fig. 1 Number of enterprises adopting different exhaust

gas collection equipments and wind velocities
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Technologies 1 —9 respectively represent UV photo oxi-
dation + activated carbon adsorption,activated carbon adsorp-
tion + catalytic combustion, regenerative thermal combus-
tion,regenerative catalytic combustion, low-temperature plas-
ma + activated carbon adsorption, direct combustion, low -
temperature plasma + UV photo oxidation, activated carbon
adsorption,and low-temperature plasma + UV photo oxida-
tion + activated carbon adsorption.
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Fig. 2 Proportions of end-of-pipe governance technolo-

gies in different industries
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Technologies 1 —9 respectively represent UV photo oxi-
dation + activated carbon adsorption.activated carbon adsorp-
tion + catalytic combustion, regenerative thermal combus-
tion,regenerative catalytic combustion, low-temperature plas-
ma + activated carbon adsorption, direct combustion, low -
temperature plasma + UV photo oxidation, activated carbon
adsorption, and low-temperature plasma + UV photo-oxida-
tion + activated carbon adsorption.
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Fig. 3 Governance efficiency of different governance

technologies
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sorption + catalytic combustion technologies in different gov-

ernance efficiency
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Governance Efficiency and Emission Reduction Potential of
VOCs from Typical Industries in Zhengzhou

SUN Peng', LUO Yilin', LIU Yang’, LI Fang’, FU Guangyu', XU Yuangian', CAO Jiahui',

YUE Libo' .CAO Xia'" "

(1. College of Materials and Chemical Engineering,Zhengzhou University of Light Industry.Zhengzhou, Henan,450000,China;
2. Bureau of Ecology and Environment of Zhengzhou.,Zhengzhou, Henan, 450000, China; 3. Department of Ecology and Environ-
ment of Henan Province,Zhengzhou, Henan,450000,China)

Abstract ;: In order to improve the atmospheric environment and explore the emission reduction potential of in-
dustries, this study selected key industries such as package printing,industrial coating,and rubber and plastic
products in Zhengzhou as research objects. The current governance situations of Volatile Organic Compounds
(VOCs) in 226 key enterprises were investigated,and their VOCs governance efficiency was analyzed. Fur-
thermore, the emission reduction potential for VOCs was estimated in five treatment scenarios. The results
indicated that source substitution of raw and auxiliary materials with VOCs content had not been completed
in key industries,and end-of-pipe treatments mainly comprised ultraviolet (UV) photo oxidation+ activated
carbon adsorption,activated carbon adsorption— catalytic combustion,and regenerative thermal combustion.
Regenerative thermal combustion and direct combustion had high governance efficiency,with the means over

85%. The inlet concentration of VOCs was the main factor affecting the governance efficiency. When catalytic
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combustion technology is used to treat exhaust gas with a concentration of 20—160 mg/m’,the higher the
concentration, the better the treatment effect. Among the five emission reduction scenarios,the comprehen-
sive scenario considering all stages exhibited the highest emission reduction potential, achieving a reduction
rate of 62%. Regarding the emission reduction potential of individual governance stages,replacing high effi-
ciency treatment facilities at the end-of-pipe stage had the strongest potential, achieving a reduction rate of
44 % ,followed by end-of-pipe maintenance (39%) and source substitution (32%). In summary,the govern-
ance efficiency of VOCs in key industries in Zhengzhou is effectively enhanced by source substitution, process
control,and end treatment. This study provides scientific and technological support for the management de-
partments and enterprises in the precise treatment and emission reduction of VOCs.

Key words: VOCs; governance efficiency; emission reduction potential; package printing;industrial coating;

rubber and plastic products
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