55 48 & 55 10 1 ERIESNIITE Vol.48 No.10
2022 4E 10 A CHINA MEASUREMENT & TEST October, 2022

IR 5300, BUOBL, U, 45, 28T AR RIFOR A i S PR AR i RIPA BE 52 0], T I, 2022, 48(10): 1-7.
ZHAN Liping, ZHAO Rui, ZHU Qian, et al. Life cycle assessment based on pyrolysis process simulation of food waste fermentation

residue[J]. China Measurement & Test, 2022, 48(10): 1-7. DOI: 10.11857/j.issn.1674-5124.2022060158

%?Eﬁiﬁﬂﬁﬁ%iﬁ?ﬁ ey SUR e CEONED
G ) Ap Hﬂ:T Il ﬁﬁ

3 1 v 1 s 1 e — 1 > 1 %)
ERE, R 8, W F, FEz, HEWN, #RF
(1. PR RS K2 b ER B2 SR TRE2A B, DU SER 611756;

2. P E ISR AW BE R 4 B A 515 Je s it =, dbat 100012)

OB R DI B AR R B R BRI A X4, R Aspen Plus #0142 37 TR T A A0 3 BEAR AR, R 5734
it T E RN ORH R s B = D s ] o AE S L, R AR i RIS o R AADL S SR, %o T s Ak 1) P 5%
S A AS R S R AT, LU B A T AL AR SR 2R . 25 SR 3R VB I AL 1 e AU
SEHEAAHXT 1R 252 10.05%; 7E 350 °C % 500 °C [N, 2Bk S BEIR B s @l AR 78 N, AU A CO,
SRS 53R, R SRR | SRR AL AN & S S L B IR EE R A T (E 43 510 1.810%107°, 1.520%107°
1 6.100x 107", VRS 1A A TR AR 25 98 T/t Ut FHHAE AR 28 Bl 25 AT XA

KHRIR): VA, PR, 1 RS Aspen Plus; A= i JEEEAN

FES S X705 RRFRREARD: A NERS: 1674-5124(2022)10-0001-07

Life cycle assessment based on pyrolysis process simulation of
food waste fermentation residue

ZHAN Liping', ZHAO Rui', ZHU Qian', JING Lingyun', JIANG Qifan', YANG Tianxue’

—_—

Faculty of Geosciences and Environmental Engineering, Southwest Jiaotong University, Chengdu 611756, China;
2. Research Laboratory of Solid Waste Utilization and Pollution Control, Chinese

(1.

Academy of Environmental Sciences, Beijing 100012, China)

Abstract: This study develops a process simulation model of anaerobic fermentation residue pyrolysis by
Aspen Plus software, to investigate the impact of pyrolysis temperature and injected gas on the product of
pyrolysis. On such basis, the process simulation results are embedded into a life cycle assessment to quantify
the environmental impact of the fermentation residue pyrolysis, as well as to evaluate the associated cost-
benefit performance, thus providing insight into the optimization of the pyrolysis process. The results show that
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the relative error between the simulation value and the experimental value regarding the biochar production is

10.05%. In the range of 350 “C-500 °C, the biochar production gradually decreases with the increase of

temperature, whilst the injection of carbon dioxide to replace nitrogen reduces the biochar production. The

pyrolysis of fermentation residue has the greatest environmental impact on global warming through the life

cycle assessment, followed by the impact on environmental acidification and eutrophication. The values

corresponding to their potential environmental impact are 1.810x107, 1.520x10 and 6.100x10™*, respectively.

The cost benefit related to the pyrolysis of fermentation residue is —98 yuan/t, indicating that its technical and

economic benefits are at a low level.
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