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LI Yong qhuang § SUN Bo? , CHEN Ju- hong4 P ‘PENG X{a. we‘fr s BAI Zhi- hui? 3 ZHUANG Xu hang1 P _.-
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of Scientes ;. Beijing 100085 s China; 3. College of Reoutces anﬂ Envigonment, University of Chinese 'Academy of Sciences, Beijing 100049, China; 4. College oFPlant
Protedlon Jiliny AgriculturgUniversity, Changehun 13011§§ Chinas '5. Beijing HudLhCH Jiguang Technology Co., Tid., Beijing 101407 China)

Abstract : Abrobic/ composting is an important approach to freat livestock mannre h.wever traditional composting has some problems such as low efficiency, or odorous
pollutign. 4In @rder t0'speed up the composting process and reduce malodorous o5 emleIOHS this study explored the mechanism of nano-membrane for improving the efficiency
of livestock manure composting. A trough aerobic composting experiment was set up to evaluate the physicochemical properties, enzyme activities, and emission of odorous
gases. The' results showed that covering with nano-membrane could accelerate the temperature rise; reduce the pH, organic matter(OM) , and ammonia nitrogen( NH," -N) ;
increase electrical conductivity(EC) ; enhance the activities of urease, protease, cellulase, xylanase, and peroxidase; while the total cumulative emissions of NH, , H,S, and
TVOC were reduced by 58%, 100%, and 61%, respectively. The correlation analysis showed that most enzyme activities were easily affected by temperature( T) , EC, OM,
and C/N. The emission rate of NH, was positively correlated with T and negatively correlated with pH, and TVOC was significantly correlated with various physicochemical
properties. This experiment showed that covering nano-membrane could accelerate the compost maturity and reduce the emission of odorous gases. This approach has no health
risks and produces low malodorous gas, which may effectively solve the problem of pollutant emission caused by livestock manure compost fermentation, promoting the green
and sustainable development of the breeding industry. In addition, it facilitates livestock manure fertilizer application, and provides technical support for the development of
resource utilization of biomass waste.

Key words : nano-membrane ; aerobic composting; livestock manure; physicochemical property; enzyme activities; odorous gas
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Fig. 3 Changes of physical and chemical properties during composting
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Fig. 4 Changes of enzyme activities during composting
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Table 2 Pearson’s correlation analysis between the enzyme activities and physicochemical properties
£t Ure Pro Cel Xyl Per Lac
T 0.755* 0.578 ** 0.236 0.491 " -0.11 0.499 "
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NH, -N 0. 347 0. 381 0. 164 0.516 ™ -0.249 0.114

1) * /R P<0.05, ™ #Fmxw P<0.01
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Fig. 5 Changes of odorous gas emission rate and cumulative emission during composting
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Table 3 Pearson’s correlation analysis between odorous gas and the physicochemical properties

iz T pH EC oM C/N NH; -N
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