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Development of water treatment and fertilizer technology to achieve carbon storage (Part 3)

Abstract

With climate change and heightened international tensions, enhancing food security has become an urgent issue for
Japan. Particularly, since Japan relies on imports for most chemical fertilizer materials, a shift toward the use of domestic
fertilizer resources is strongly required to achieve sustainable food production. Regarding phosphorus, a depletable
resource, approximately 50,000 tons, about 20% of Japan's annual demand of roughly 300,000 tons, is contained in sewage
sludge. In response, the government has set a target to double the use of compost and sewage sludge resources by 2030
and to increase the proportion of domestic resources (on a phosphorus basis) in fertilizers to 40%.

The authors are developing an integrated technology that enables both phosphorus recovery from sewage sludge
dewatering filtrate and carbon storage through biochar, by cascading the use of biochar byproduct generated from
woody biomass gasification power plants.

This paper reports on a proof-of-concept project using an improved PRIME-Carbon® and phosphorus recovery
system. Specifically, four phosphorus recovery tests were conducted, confirming stable recovery with an average
total phosphorus removal rate of 69%. In addition, cultivation tests using PRIME Fertilizer® and PRIME Compost®
demonstrated yields equal to or greater than those obtained with chemical fertilizers and ordinary compost.
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