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Quantification Assessment of the Relationship Between Chemical and Olfactory

Concentrations for Malodorous Volatile Organic Compounds

LIU Shu-le', WANG Bo-guang'”, HE Jie', TANG Xiao-dong', ZHAO De-jun’, GUO Wei'

(1. Department of Environmental Engineering, Jinan University, Guangzhou 510632, China; 2. Key Laboratory of Water/Soil Toxic
Pollutants Control and Bioremediation of Guangdong Higher Education Institutes, Jinan University, Guangzhou 510632, China;
3. Guangzhou Water Project Construction Management Center, Guangzhou 510640, China)

Abstract ; Using self-made cold-traps and gas bags, the odor samples were collected from 6 sewage treatment workshops of a typical
municipal sewage treatment plant in Guangzhou City. The chemical composition and olfactory concentrations of these samples were
respectively analyzed by thermal-desorption/GC-MS and triangle odor bag method. Finally, a mathematical equation was built for
assessing the relationship between principal organic odorants and the olfactory concentrations. The result showing that; (DMore than 70
volatile organic compounds were detected in municipal sewage treatment plant, among which were 30 malodorous volatile organic
compounds ( MVOCs) , ranging from 0. 37 to 1 872.24 pwg-m ™ and appearing in sludge dewatering, thickening and aeration tank with
the highest concentrations. (@ Principle component analysis was used to group the target MVOCs into 5 categories: benzenes,
halohydrocarbons, aldehydes, hydrocarbons and S, N-containing organic compounds. (3Multiple lineal regression analysis was used to
build a quantified relationship between chemical and olfactory concentrations of MVOCs. The result indicated that 25% of the odor
problem of sewage treatment unit was due to MVOCs. The predicted values were fitting well with measured values. The sensitivity of
mathematical equation for measuring odor concentration was higher than that of human olfactory system.

Key words: malodorous volatile organic compounds ( MVOCs ) ; odor; olfactory assessment; municipal sewage treatment plant;

principle component analysis( PCA)
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Table 2 Composition and concentration of MVOCs detected in the sewage treatment plant
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Table 3 Principle component analysis( PCA) result of the chemical

concentrations of MVOCs in sewage treatment workshops
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