535 B2 ) o fiE zf) i) T 72 Vol. 35,No. 2
2020 £|E 2 )5] JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Febh. ; 2020

P e S S S

t :é-' Eﬁ i;ﬁ ijE 'f LGRS 11001 - 2060(2020)02 - 0001 - 08

57K 5 iR K R AR 4L Ab IR A 35 3 R

%A ARRRE LT, RT R
(1. R T A% IR 5500 TA ¥, b 200003;2. bR i %o 40 % B () IRA A, b3 200125)

H E. 54 REZHNYGFRFTREAEL TG AEE F2—, KI5 (Hydrothermal carbonization, HTC) & 4 22
SRHFEA KT E, AR T FiRAR RN #oR M R AL E 1k 5 H—K 4 B (Hydrochar) #) BLAK T 1R 4%
M R BRI AEHE  AAE R R RS EIE T2 BTSN ER B R FRKFTRAKE BRI LR
AT, AT ERHE BRRDLRE TR T AR RACEE Fook R AL 3R B LR R, A
4 200 °C A= 30 min B, B340 R AP S A 5 51K 5] 93.9% F= 64.38% KM B A LB RE, REHY A
FARFRAF AR B BT SR AT BT AL R B A fe g Sk K R LR TR A/ H R T YA
T ZFAREIR N T T B LR, A A FIF AR FAL AR AR R B A AR R S,

X B R T9KIGIE KRl K BB R E AT

i E 425 . TK6 SCEkARIRAD A DOI:10. 16146/j. enki. mdlge. 2020. 02. 001

[BIAAERIME 80, 27005, %5, 15K 15 IR K R b AL BEF S ok JRe [ ) ] . $A BB 3 T/ ,2020,35(2) : 1 —8. CHEN Wei,
ZHENG Xiao-yuan, JI Sha-sha, et al. Research progress on hydmtherma.] carbonization of sewage sludge[ J]. Journal of Engineering for Ther-

mal Energy and Power,2020,35(2) :1 -8.

Research Progress on Hydrothermal Carbonization of Sewage Sludge

CHEN Wei' ,ZHENG Xiao-yuan',JI Sha-sha’,ZHANG Shou-yu'
(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, China,Post Code ;200093 ;
8y g g o g 8y g

2. Shanghai Urban Construction Design and Research Institute ( Group) Company,Shanghai, China, Post Code:200125)

Abstract: High moisture content in sewage sludge is one of the obstacles for its disposal. Hydrothermal
carbonization (HTC) is an effective and promising approach for the disposal of high moisture content ma-
terials, which has attracted more and more researchers”attentions. In this paper, the formation mecha-
nism of hydrochar derived from sewage sludge is summarized. The key issues concerning the hydrochar
are discussed in detail, such as dewatering and drying characteristics, hydrochar properties, combustion
characteristics, hydrochar gasification characteristics, and transformation and migration of nitrogen, phos-
phorus and heavy metal during HTC. The energy analysis of typical HTC process is summarized. Based
on the theory of Gibbs free energy minimization, the effects of hydrothermal carbonization temperature and
time on the gasification performance of hydrochar were studied. It is found that the optimum gasification
performance can be achieved at 200 “C and 30min with carbon conversion rate 93.9% and cold gas effi-

ciency of 64.38% . Finally, the future research directions are summarized such as synergistic hydrother-
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mal carbonation, accurate analysis and directional regulation of phosphorus forms, hydrochar gasification

mechanism, and energy, economic and environmental assessment of HTC process coupling with gasifica-

tion/incineration. This paper provides scientific guidance for efficient disposal of sewage sludge with the

purpose of volume reduction, energy utilization, and clean utilization.

Key words: sewage sludge; hydrothermal carbonization; hydrochar; nitrogen; phosphorus; energy anal-

ysis
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Tab. 1 Combustion characteristics of sewage sludge,
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lignite and lignite-sewage sludge hydrochar
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