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❶ Minerals dissolu2on enhanced in chela2ng 
agents even at neutral to alkaline condi2ons

e.g., 45 g CO2 /1 kg fly ash
❷Morphologies of CaCO3 be controlled 

Aragonite (CaCO3)

CaSiO3 + H2-GLDA2– +2H+ → Ca-GLDA2– + H4SiO4

Ca-GLDA2− + HCO3- + H+ → CaCO3 ↓ + H2-GLDA2−

CO2 + H2O → H+ + HCO3-

❶+❷+❸ CaSiO3 + CO2 + H2O → CaCO3 + H4SiO4

e.g., glutamic acid

Promo?on ability of natural chela?ng agent

Natural chelaIng agent

Carbonate 
minerals

Mineral dissolu?on for CO2 reduc?on

Enhanced 
mineral 

dissolu5on

Bio-u5liza5on

Metal ions

H2O

CO2 storage

Development an efficient and environmentally friendly CO2 reduc:on system on a global scale by enhanced 
dissolu:on of minerals using natural chela:ng agents and to establish related fundamental theories.
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Decrease isolated pores!
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Increase CO2 storage !

Simula?on reveals fracture mechanisms

Supercri?cal CO2 has high density
and high compressibility
Improve efficiency of heat extrac?on

CO2 & Water
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We conduct research on technologies for the development and produc4on of sustainable and profitable energy resources. The research
includes assessment and mi4ga4on for environmental risks that may arise in the process of the development and u4liza4on of the
resources. Our research is based on the understanding of the proper4es of soil, rock, and fluids, as well as coupled phenomena of heat
and fluid transfer, deforma4ons, and chemical reac4ons, under various condi4ons resembling earth’s surface and subsurface.

Natural chela+ng agent enhances mineral dissolu+on 
for CO2 reduc+on

Hydraulic fracturing of superhot geothermal system and 
CO2 storage system

Chela+ng agent-looping process for 
enhanced CO2 capture and storage

Improving reac.vity and permeability with chela.ng agents to 
facilitate CO2 storage and mineraliza.on

Exposure Risk Assessment of vola$le substances

Schema>c representa>on

Explore the mechanisms of hydraulic fracturing for CO2

storage reservoir and superhot geothermal reservoir
crea?on at ambient to superhot temperatures.

• Although the importance of exposure by inhala?on has been recognized of soil-derived 
vola?le chemicals, there was no quan?ta?ve assessment of vola?liza?on flux.
• Regula?on does not include Elucida?on of spa?o-temporal mass transfer process

by developing a model take into account rainfall & temperature 
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e.g., Wollastonite(CaSiO3)
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CCUS 【Carbon dioxide Capture, Utilization 
and Storage】 → CO2 mineralization
CO2 mineraliza:on assisted by chela:ng agents

· Low cost: industrial waste u>liza>on, chela>ng agent 
recycling, low to moderate temperature

· High returns: valuable products (e.g., CaCO3)  

· Environmentally friendly: without wastewater


