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BASIC RESEARCH ON CO2 SEQUESTRATION
USING CARBONIZED SEWAGE SLUDGE

Research Period: FY2024-2026
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MIYAMOTO Toyohisa

Abstract: Wastewater treatment plants inevitably consume large amounts of electricity to operate pumps and blowers. Carbon-
negative initiatives are therefore critical for achieving carbon neutrality. In the agricultural sector, ongoing efforts seek to apply
biochar to farmland for carbon sequestration. Drawing on this approach, we used carbonized sewage sludge as a civil
engineering material for carbon sequestration and performed thermogravimetric analysis, leachate tests, and soil tests. The
results indicated that when digested sludge is carbonized, its carbon fixation capacity as biochar may be lower than that of
plant-derived biochar. Dry carbonization at approximately 400°C produced minimal leachate of easily decomposable organic
matter into water, and its impact on groundwater was relatively small. Mixing carbonized sludge with very soft clay improved
the cone index. Preliminary calculations of greenhouse gas emissions during embankment construction indicated that a

considerable reduction in carbon dioxide emissions can be expected compared with conventional methods.

Keywords: Carbonized sewage sludge, Thermogravimetric analysis, Leaching test, Cone Index,

Greenhouse gas emissions
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