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Fig.1 Hydrothermal treatment process of food waste
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Table 1 Elemental and higher heating value analysis of food waste and bio—oil

TCE 1%
4 C H N S
B b % 4537 6.21 3.97 0.52
AW 72.71 11.49 2.72 0.15

TEER Pl

0 H/C o/c N/C MJ/kg
43.93 0.1369 09683  0.0875 16.37
12.94 0.1580 01778  0.0374 38.63
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Fig.2 Analysis of bio—oil properties
SERR ORI ) WK A6 B A i e 2 ) J5t
A, SEEMA Y F TR F R, R
it i R ) TR o HTE 2.2%

M FE O, MR IMNGEARZAEY
TMALS> 3 SRS, RTLASRAE T 2 0 A4 Wi g
AIE B, B 2(b) AT LA 23 005 em™ Kby
TR C-H XTFRAEHEX R 4adRsh ;2 922,
2852,1 4641378 em™ bRy I43 B A= Wi A7 AE
K C-H, EZRIET AP h BRI i L A
151709 ecm™ 1 1651 em™ kb2 C=0 Mh4a4E 501
FHIFIE, ERORIE TR RIS ; 1 244,
1 117,966 cm™ &b IR T2 FIBR LA C=0;
721 em™ ARAYSRBLIGE R T KRB B WIIAF
1651551 em™ Al 1409 em™ Ab AW Z i T N-H
B2 H R Eh AT C-N ARZEIRS)

ML 2(c) T LA 1, AP i A FE 4
PN BR  #E 0~175 °C, 2Bl ok 28 %
TE 175~500 C, & E Wi b 4 3 i, B KAy
AR K AT 200~500 °C, AW R it 7R
FHEAUHE 3 DB 0~200 CRHRITAHEE, T E
A= it A J5T 2H 43 UK 43 B B Y 5200~500 °CoA
AR BB, e AR A ML 4T
S AR SRR AR 91.15% ; #iat 500
CHRHEZ ARG B, LB P i R B i 2, R
ERELDT TR ST, (BAYrim i
WD AR A AN 3.97% XA BrBei e B
FHAH T EA 50, DA R v =AY
IR A T IR B OB UK 43,

HRE I SN, Al aT o3 R i (i
RL<149 °C) i (b S8 149~232 °C) | Ui



8 B,%5 AREBKRLEFTEEEGTRE ZHha it

T (W R 232~343 °C) BB UEE LTI (il A
343~371 °C) E I LTI (3 55 371~566 C)
Fgk i (i 5>566 CHM, M 2(d) AT LA H, K
BB ot SR IR Wi 9 AE FUITI (77.75%)
FEE PR FUIOTIN (12.10% ) (ARSI |, A= 903 v
I 1 (<343 C)IR By & ik 3] 82.62% X T
TRAKEEEA Y R R T, e i T LAE N
TRIMA LR 43 s i i o] s R sl B
iy AT T A 7 S BB v R — Ak TR
PR FLTIE 5 FH TR L Sy R T A )
T ZE L AT K S B A WA R A R LA
BRI,
2.4 KABSHT B B AE

BB e KA B TR KR B B
W& 2,

F2 KIEMRREERKREERERSR

Table 2 Aqueous phase properties and formulation strategy

for humic acid water—soluble fertilizer
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Table 3 Main equipment list for the food waste hydrothermal

treatment system

WA 2R G RATT 0
biiz Sy SRS 22.04
XTI 4.56
U AU 4 ML 7.22
Sy HEHIH AL 19.76
BLOH (k%) 5.7
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(e 3.8
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K fife e 72.96
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Table 4 Operating cost of the food waste hydrothermal treatment system
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Development and product analysis of pilot—scale hydrothermal
treatment system for food waste

*, Yang Jianqiao', Duan Yuanwang'

Bao Rui', Wang Shuzhong', Gong Weiyong®, Wang Tao™
(1.Key Laboratory of Thermal Flow Science and Engineering, Ministry of Education, Xi‘an Jiaotong University,
Xi‘an 710049, China; 2.Guangdong Yeyuan Environmental Protection Technology Co.,Ltd., Huizhou 516002,
China; 3.Shaanxi Shenghao Langdao Technology Co.,Ltd., Xian 712000, China; 4.School of Mechanical &
Electrical Engineering, Shaanxi University of Science & Technology, Xian 710021, China)

Abstract: As a highly efficient thermochemical conversion method, hydrothermal treatment
technology demonstrates broad application potential for the harmless disposal and value —added
utilization of food waste and other organic biomass residues. In this paper, subcritical
hydrothermal treatment was systematically investigated, and a polit—scale hydrothermal treatment
system for food waste was developed with a processing capacity of 10 t/d and a total capital
investment of 3.279 4 million yuan. The bio —oil yield obtained from food waste hydrothermal
treatment system reached 9%, with a higher heating value of 38.63 MJ/kg, and low-boiling—point
fractions (<343 C) accounted for 82.62% of the bio—oil, indicating its strong potential as an
alternative fuel. The aqueous—phase yield was 85%, and the aqueous products could be formulated
into humic acid-based liquid organic fertilizer. Economic evaluation showed that a net profit of
1302.93 yuan could be achieved per ton of food waste treated, with an investment payback period
of 0.84 years. The developed industrial hydrothermal treatment system successfully overcame
several core technologies, including the efficient separation of inorganic components from organic
solid waste and the cascade recovery and utilization of residual heat. Moreover, the system
provides an integrated solution to key technological bottlenecks that have hindered the
industrialization of food waste hydrothermal treatment. Furthermore, it systematically resolved the
technical bottlenecks facing the industrialization of food waste hydrothermal treatment technology.

Keywords: hydrothermal; waste treatment; renewable energy; pilot —scale system; bio—oil;

organic liquid fertilizer
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