18

EFHEIS S SEEE  Resources Strategies

EE{ER - IBIEIGFAYS  Resource Circulation and Environmental Applications

BIRECODEEREZ & D RETMIC,
FRICRESRLS

s

Efficiently cycling resources and CO:, Professor

for a cleaner environment Atsushi lizuka

KRBT RREEIFZER—REL, BROLE. FIA. VY7L PAREDORLGEREZRBACNRELVT. KA EREZOH
BRICBBEESNDERBRESSVORRRCIATLICETBMEZToTWVND, BEFEMNICE. BEEOHR RBIEMCERY. YF) =7
BULZRIERZDREIEHEYLIC LBEEL - EHFIAKM. BYRHROBRIENRIMZHALLHENGKLEBICETZHE. RE
DEFEYMPANETIREERTROKRLADTEORASZOMAEIRELIEELTVD, REEIMERMICOVWTIE, ZBRICRRIEHH
WEDOEHTEROMELICAT ARICEMDEATNS,

Based on environmental chemical engineering, our group is conducting research on resource circulation and decarbonization systems required for the
establishment of a sustainable society, covering a wide range of resource production, utilization, recycling, and disposal. Specifically, our group is
developing carbon capture, utilization, and storage (CCUS) technologies via mineral carbonation of alkaline materials (i.e., byproducts, waste, and
minerals), investigating novel mineral materials and innovative electrodialysis techniques for effective water treatment, striving to develop final
disposal methods for various waste, and accompanying environmentally hazardous substances. For mineral carbonation technology, our group is also
working on establishing accounting methods for CO, emissions reduction.
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Establishment of the laboratory

environmental purification technologies.
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ANBcld, EEEREY / BREYFOEBEEONILGIL /Y In this lab, mineral carbon capture and utilization via mineral
52y MEEMEFBLT. CO» 2R ERRBIEICIIGT 3R carbonation technology, which utilizes alkali calcium and magnesium
P = i . compounds in alkaline byproducts/wastes to convert CO, gas into stable
HEVHEEMICOVWTECRRET TS, MRARREANGE carbonates. Joint research with the Republic of South Africa is being
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DHBEREEHEEL TS (2020 — 2026 F£E), 2023 FiciE Partnership for Sustainable Development (SATREPS). Three trips were
=t 3 EDHEFEEADEMET ol 2023 Ficld. REELYL made to the partner country in 2023. The provision and installation of
o - . - o . various equipment, including a pilot plant for mineral carbonation, was
PEOHOIAAY hTTY P EETHBIRBORS LREDFTH almost completed, and the research activities in the partner country have
TU. BFETOMREDIERILL TS, Ty ERATOH intensified. In addition, fundamental research on the development of a
KR RIRBEIEIY L RIS DER Z BIE U B IR ORISR D specially shaped reaction channel to achieve efficient mineral
BERICEIIERNARTE. RIFE (2023 — 2025 £E) 0% carbonation in a continuous system is also underway with the support
EESFTEHTWD, Tfo. NEDO Gl B4 DX IEE S H ki from a Grant-in-aid for Scientific Research (FY2023-2025).

Mineral carbon capture and utilization

Fig. 1 Demolished concrete in Africa

Fig. 2 Technical guidance in the SATREPS project Fig. 3 Calcium carbonate
produced by mineral

carbonation technology
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Fig. 4 Target composite materials for high-voltage pulse liberation

Furthermore, technology development supported by the NEDO GI
(Green Innovation) fund is in progress. Existing research on mineral
carbonation technology was also summarized, with four total review
papers published in 2023 (Zajac et al., 2023; Abdul et al., 2023; Ho et al.,
2023a, 2023b).

Research activities on resource circulation

Research on the treatment of complex materials through the high-voltage
pulse crushing technique also continues. Thus far, the research has been
conducted on various types of solar panels. In 2023, research on the
effective treatment of composite materials and the recovery of resin by
high-voltage pulse liberation was supported by the Environment
Research and Technology Development Fund (FY2023-2024).
Fundamental research for the circulation of phosphorus resources was
also conducted; in 2023, a paper (lizuka et al., 2023) published the
results of the application of bipolar membrane electrodialysis for the
removal and concentration of phosphoric acid in solution, with a view to
its application in the steel industry. Also, as a member of the Center for
Fundamental Research on Nuclear Decommissioning (CRReND), the
effective utilization of relative wastes to contribute to decommissioning
was conducted.

Research activities on environmental
remediation

Research on the treatment of acid mine drainage from abandoned mines
is ongoing. In 2023, the study of byproduct generated by the concrete
industry was utilized as a novel neutralizer for acid mine drainage
treatment, and the results were published (Ho et al., 2023c¢). In addition,
a study on the treatment of zinc-containing acid mine drainage was also
published (Ho and lizuka, 2023). Fundamental research on the synthesis
of scorodite for the stable final disposal of arsenic was also conducted as
joint research; in 2023, the result of an electrochemical investigation was
published (Adachi et al., 2023). Research on the removal of fluoride and
phosphate from semiconductor wastewater was also published in a paper
(Ho et al., 2023d).

Fig. 5 Acid mine drainage
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