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Enhancement of high pressure homogenization pretreatment on

biogas production from sewage sludge: a review

175 (2020) 341-351
January

Mohammad Nabi*, Guangming Zhang®, Fan Li?, Panyue Zhang®>%*, Yan Wu¢, Xue Tao?,

Shuai Bao? Siqi Wang?, Na Chen?, Junpei Ye?, Jiaqi Dai

“College of Environmental Science and Engineering, Beijing Forestry University, Qinghua East Road 35, Haidian District,
Beijing 100083, China, Tel. +86 15001255497, Fax: +86 1062336900; emails: panyue_zhang@bjfu.edu.cn (P.Y. Zhang),
nabiforester@gmail.com (M. Nabi), lipanlove1987@126.com (F. Li), Taoxuegz@163.com (X. Tao), baoshuail6@163.com (S. Bao),

13020028182@163.com (S. Wang), Alina3170802@bjfu.edu.cn (N. Chen), yjp1989777@163.com (]J.P. Ye)

vSchool of Environment and Natural Resources, Renmin University of China, Beijing 100872, China, email: zgm@ruc.edu.cn
cSchool of Environmental and Chemical Engineering, Chongqing Three Gorges University, Chongqing 404632, China,

email: wuyan19850827@hotmail.com
“Xintianhong Group, Yangzhou 225200, China, email: 13905251898@163.com

Received 16 January 2019; Accepted 5 July 2019

ABSTRACT

Different kinds of pretreatments have been practiced to disrupt sewage sludge and release
extracellular polymeric substances of sludge flocs and inner constituents of bacteria cells for efficient
biochemical conversion and biogas production. Among them high pressure homogenization (HPH)
is a promising unconventional mechanical pretreatment method. HPH pretreatment works on the
principles of turbulence, cavitation and shearing, solubilizing the sludge or enlarging its surface area
for enzymatic attack, so that enzymatic hydrolysis can be efficiently enhanced and subsequently bio-
gas production can be significantly improved. HPH pretreatment of sewage sludge is not only inves-
tigated in research work (theoretically), but also it has been integrated into sewage sludge treatment
in wastewater treatment plants, presenting positive results. However, there is still research gaps
in terms of efficiency improvement and cost minimization. This review paper outlines promising
aspects of sludge HPH pretreatment for biogas production enhancement and presents directions for

future researches to fulfill the research gaps.
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