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Abstract:  The coalification model proposed by Ruyter was employed in the pretreatment of
municipal sludge through hydrothermal carbonization, and the influences of carbonization intensity f on
the physicochemical properties of the pyrolysis solution, hydrothermal carbon, and the dewatering
performance of sludge were examined. After pretreatment with a carbonization intensity of 0.12, the water

content of the sludge could be reduced to 53%, which was 28% lower than that of the control group
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without pretreatment. In addition, enhancing the carbonization intensity could facilitate the release of
NH, =N, SCOD, and TOC in the pyrolysis solution. When the carbonization intensity was 0.12, the SCOD
and TOC could respectively reach 18 210 mg/L and 8 685 mg/L, while the NH,"~N increased with the
increase of carbonization intensity under the condition of f equal or less than 0.21. Additionally, it was
discovered that the contents of protein and polysaccharide in EPS exhibited a significant correlation with
the dewatering performance of sludge. As the carbonization intensity rose, the aromatization structure on
the surface of hydrothermal carbon increased significantly, while the hydrophilic oxygen-containing
functional groups decreased, thereby enhancing the sludge dewatering performance. The process was
implemented in a sewage treatment plant. The results indicated that the water content of carbonized

sludge could be reduced to approximately 29% through plate and frame filter press, and the dewatering
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performance was remarkable.
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Tab.l1 Hydrothermal carbonization parameters

B Akt 5/ °C SN ] /min bR AkaR % £
160 112 0.09
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200 47 0.15
220 26 0.18
240 14 0.21
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Fig.1 Effect of hydrothermal carbonization intensity on

sludge dewatering performance
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Fig.2 Effect of hydrothermal carbonization intensity on

solubilized organic compounds in pyrolysis solution
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Fig.3 Effect of hydrothermal carbonization intensity on

protein and polysaccharide release
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Fig.4 Effect of hydrothermal carbonization intensity on

functional groups in hydrothermal carbon
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Fig.5 Mechanism of hydrothermal carbonization process
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Tab.2 Data of sludge hydrothermal carbonization

process in Zhengyang Wastewater Treatment Plant

of Jinzhong City
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KR )% | K2 1% (mg-L7")| (mg- L") | /KH/%
1| 86.67 | 52.02 | 212 |16175| 691 | 31.01
WE2YK | 84.34 | 5143 | 269 [20390| 770 | 2821
H3W| 85.21 | 54.19 | 22.1 | 19560 | 819 | 26.78
WAV | 88.11 | 5334 | 23.7 | 20770 | 825 | 28.34
H5YK | 85.33 | 52.07 | 22.7 | 18450 | 690 | 30.12
4| 8593 | 52.61 | 233 | 19065 | 759 | 28.89
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