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Abstract [ Objective] As a by-product of sewage treatment, sludge is characterized by high water content and high organic matter
content, and is also accompanied by harmful substances such as bacteria and heavy metals. It needs to be properly disposed of to
prevent potential harm to the ecological environment, animals and plants. Sludge pyrolysis is regarded as one of the effective ways for
efficient disposal and resource utilization of sludge. Therefore, a systematic analysis of sludge pyrolysis characteristics is crucial for
sludge disposal and resource utilization. [ Methods ] In this paper, thermogravimetric analysis was employed to investigate the
pyrolysis characteristics of sludge at different heating rates of 5, 10 C/min, and 20 C/min. The Flynn-Wall-Ozawa ( FWO) and
Kissinger-Akahira-Sunose (KAS) models are applied to elucidate the pyrolysis mechanisms. Meanwhile, the co-pyrolysis behavior of
sludge and walnut shells, straw, bamboo powder is also explored to provide insights for sludge resource utilization. [ Results]  The
result indicate that the overall pyrolysis performance of sludge improves with increasing heating rates. When o < 0.7, the activation

energy calculated by both FWO and KAS models are 59. 8-257. 9 kJ/mol and 55. 2-259. 9 kJ/mol respectively, both increasing with
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the increase of conversion rate, demonstrating good consistency. Furthermore, the co-pyrolysis of sludge and biomass reveals a

synergistic effect. Based on the above findings, biochar derived from sludge-biomass co-pyrolysis exhibits an adsorption effect of 97. 9%

on dyes, and also had an adsorption effect of more than 80% on heavy metals, showing great potential for practical applications.

[ Conclusion ]

This paper takes municipal sludge as the raw material, and provides a theoretical basis for the efficient pyrolysis

disposal and resource reuse of sludge by analyzing the pyrolysis characteristics and pyrolysis mechanism. At the same time, it provides

a reference for the efficient disposal of sludge pyrolysis in the industry.

Keywords municipal sludge; biomass; pyrolysis characteristics; resource utilization; water treatment
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Tab. 1  Pyrolysis Characteristic Indices of Municipal Sludge at Different Heating Rates
FEA THiR T/C  T,./C  AT,/T V. (de0/d0) e/ (0748 D
(°C-min™") (% -min™") (% -min™")
HEG 5 176 265 133 55. 4% -0.236 -0.11 2.32x107
10 190 275 136 55.6% -0.247 -0.13 2.51x1077
20 184 290 144 57. 8% -0. 245 -0.13 3.66x1077
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Tab. 3 Characteristic Indices for Co-Pyrolysis of Municipal Sludge with Different Biomass Materials
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