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Aerobically Composted Municipal Sludge Material Combined with

Desulfurized Gypsum and Humic Acid on Saline-Alkali Soil Amelioration
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Abstract: This study systematically explored the effects of a soil amendment composed of municipal sludge aerobic
fermentation compost, desulfurization gypsum and humic acid on the improvement of saline-alkali soil and the growth of
corn seedlings. The results showed that this soil amendment could effectively regulate soil pH, reduce alkalinity, increase
organic matter content and soil nutrients, and promote the growth of corn seedlings. When the application rate of the soil
amendment was the same, the treatment with 50% municipal sludge aerobic fermentation compost had the best soil
improvement effect, soil pH was significantly reduced. Further optimization of the ratio showed that under the condition of
35 g/kg soil amendment, the combination of 50% municipal sludge aerobic fermentation decomposition clinker, 30%
desulfurization gypsum and 20% humic acid had the most significant effect, which could reduce the soil alkalinity to 17.80%,
increase the organic matter content and cation exchange capacity, and reduce soil bulk density and increase soil porosity,
providing a more ideal soil environment for crop growth. The pot experiment showed that the improved saline-alkali soil
could promote the growth of corn seedlings and enhance photosynthetic efficiency. Compared with the CK blank control

group, the soluble sugar and soluble protein increased by 39.61% and 32.53%, respectively. This study provides a scientific
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basis and technical support for the resource utilization of municipal sludge and the improvement of saline-alkali soil.

Key words: municipal sludge; desulfurization gypsum; humic acid; saline-alkali soil improvement; maize seedling growth
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Tab. 1 Experimental design for aerobic fermentation of

municipal sludge and consumption of humic clinker
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Fig. 1 Effects of different sludge application rates on soil pH
and soil electrical conductivity
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Fig. 2 Effects of different sludge dosage on soil organic
matter content and cation exchange capacity
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Fig. 3 Effects of amendment application rate and

distribution ratio on soil bulk density and porosity
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Fig. 4 Effects of the application amount of modifier and the
distribution ratio of each group on soil pH, exchangeable
sodium ion and alkalinity
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Fig. 5 Effects of amendment application rate and
distribution ratio on soil organic matter content and cation
exchange capacity
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Fig. 6 Effects of modifier application rate and distribution
ratio of each group on soil available nutrients
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Fig. 7 Effects of the application amount of modifier and the
distribution ratio of each group on the growth status of
maize seedlings
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Fig. 8 Effects of the application amount of modifier and the
distribution ratio of each group on chlorophyll content,
soluble sugar and soluble protein
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Fig. 9 Schematic diagram of the mechanism of municipal
sludge decomposing clinker combined with desulfurization
gypsum and humic acid to improve saline-alkali soil and

promote maize seedling growth
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