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Review of the generation of volatile organic compounds during
the bio-treatment process of food waste
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Abstract Food waste can produce a large number of secondary pollutants such as volatile organic compounds
(VOCs) during the bio-treatment process that includes aerobic composting, anaerobic fermentation, and landfill,
which harm the environment and human health. In this review, the mechanism, emission characteristics, and
control methods of VOCs in the food waste bio-treatment process were summarized, which could benefit
research of the generation mechanism and control methods of VOCs. The results showed that there were more
than 100 types of VOCs produced by food waste. The concentration of VOCs produced by aerobic composting,
anaerobic fermentation, and sanitary landfill was 57.40—12 736.72 mg/kg, 25.98-29.19 mg/m®, and 106.2—
1103.7 mg/m®, respectively. The components of VOCs released from food waste are complex and are greatly
influenced by treatment time, season, technology, and other factors. Current control technologies of VOCs
include adsorption purification, biological purification, and thermal combustion. Adsorption purification is simple
and inexpensive; however, it has poor thermal stability and small adsorption capacity. Thermal combustion
is suitable for VOCs of small gas volume from anaerobic digestion; however, it has the disadvantages of high
energy consumption and large limitations. Compared with other control methods, biological purification has the
advantages of a wide application range, low energy consumption, low secondary pollution, and high removal
efficiency. This can be used as the main control method of VOCs in the bio-treatment process of food waste.
The key research and technological breakthroughs for the future include determining the microbial mechanism
of VOCs in the bio-treatment of food waste, optimizing the control parameters, and improving the overall
removal efficiency.
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Fig. 2 Composition of alcoholic and non-alcoholic VOCs (A), andcomposition of non-alcoholic VOCs (B) in different composting stages.
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Table 1 Types and compositions of VOCs in some landfills

KA R VOCsHi 2 F By 2% 3R
Sampling site VOCs type Main component Reference
et snna Fekes M. AR IR MRS, B BERR . R K. B, S AR E
ihniiziﬁwﬁasite{i%rfﬁ;%t%ﬁdﬁll in 48 Alkanes, alkenes, aromatic hydrocarbons, cycloalkanes, terpenes, esters, [55]
T 9 Shiiine y aldehydes and ketones, halogenated hydrocarbons, alcohols, sulfides, nitrogen-
Jing, containing compounds
g b I AR R B D5 R BEEH . TN TR IE ke KR
Laogang waste sanitary landfill in 34 Halogenated aliphatic hydrocarbons, monocyclic aromatic hydrocarbons, [57]
Shanghai, China aldehydes and ketones, propylene, acetone, n-hexane, benzene series, etc.
A 3 FUVER. KRD. HUVRE, 2%
8ﬁit:;nshan landfill in Guangzhou, 64 Chlorinated hydrocarbons, benzene series, chlorinated benzenes, naphthalene, etc. [60]
e b el AR mES . B WA AR E Y
SEIH LA IR ) 140 Alkanes, aromatic hydrocarbons, terpenes, alcohols, ketones, halogenated [59]

Landfill in England compounds
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