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Abstract: With the development of waste classification and anaerobic digestion technology of kitchen waste, the
suitable and harmless treatment of the by-product solid waste, digestate, has attached much attention. In this pa-
per, the separation technology of chlorine and organic pyrolysis gas was investigated in the pyrolysis process of
digestate. Regarding the digestate collected in Shanghai, the pyrolysis and chlorine release characteristics were
tested using thermogravimetric-mass spectrometry (TG-MS) and X-ray photoelectron spectroscopy (XPS). The
main conclusions include: the releasing of gas and tar occurs in the temperature range less than 450 ‘C, while the

mass reduction of bio-char happens above 600—700 ‘C, in which CO is emitted due to the cracking of O func-

iR B 2025-01-05.

BE&WB: BETAZREARN L ATH (23XD1433500) 5 _EIEIREEAEF A PR 75 H (AHJ-HIY2-0016-2024) .
fEEE N KFI(2000— ), B, MWLAFRA, 729520768@qq.com.

BEES: 5k f#, B, ML, [RIEER, jzhang66@163.com.



MRMZEHEAR

LERVECIE B

tional groups. The chlorine content is 0.40% in the dried digestate sample. The total releasing ratio of CI content is
16.9%, 34.2% and 62.5% corresponding to 600, 800 and 1000 ‘C, respectively. The main type of Cl is HCI at
lower temperature. When the temperature increases to 440—480 ‘C, CH;Cl and C,H;Cl are released at the DTG

peak. The ratio of organic chlorine to inorganic chlorine is about 3:7 within the solid char samples captured at

400 C. With the rise of temperature, the content of organic chlorine in the char sample is reduced, which is
22.77%, 9.22% and 4.91% corresponding to 600, 800 and 1000 C, respectively. In conclusion, the low-

temperature pyrolysis treatment of digestate could be used to achieve more chlorine fixed in char particles and

much cleaner organic bio-gas with lower chlorine content.

Keywords: kitchen digestate; pyrolysis; biochar; chlorine migration; incineration
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Tab.l1 Proximate and elemental analysis of biogas residue

Tk 53 H7/% JLERIIHT/%
K4y (ar) | B4y (db) | AR (db) | we b | Wi an | Wo,ab | WN,ab
77.53 37.52 62.48 25.76 | 4.05 | 28.15| 3.73

WL 1 PTUIE B EHEE LD T KA &
FERWE, MBI K o B i, o 77.53% . A
i TR ELR KAy S 37.52% 5 AT AR r A S A
62.48% .

1.2 HmA TG-MS Uik

1 HAE WIS H R A TG-DSC (Mettler
Toledo) AYFATK - XA i AT IV EE 5285 . BRI (6.5 +
0.5) mg Fih, IR ECR, AR P 30E FHR 3%
A58 10 °C/min ., 20 “C/min . 30 “C/min . 40 °C/min,
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Fig.1 Schematic diagram of the settling furnace experi-
mental setup
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Fig.3 The characteristic ion effusion curve of biogas
residue pyrolysis at a heating rate of 10 ‘C/min
(mass-to-charge ratios of 2,16, 18,28, and 44 corre-
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process and incineration process for biogas residue
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