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Uzbekistan’s
Characteristic
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Ample Mineral Resources
SELGRAEIR 20

N
&

: Annual Prod. (t) <=
Minerals (World ranking) v 2
Uranium 3,500(4) < Y’
Tungsten 300(9) (% .

Gold 102(8) =

o 4

Silver 260(16) Qo

Copper 141,000(21)

Depletion of oil resources
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Background -
How the
Project was
Initiated ?
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1. National Hydrogen Strategy (2021)

"How to realize hydrogen society in Uzbekistan?”
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3. Pre-Research and Public Outreaching

Execution of Site Inspections and Seminars at

Universities
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4. Successful Acquisition of Research Fund
(SATREPS 2023) FHE L DERS
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Exchange of Minutes of Meeting between JST/JICA and UJICY in
September 2023
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Project Concept

ST SATREPS-Hydrogen
of Uzbekistan,

for Uzbekistan,
by Uzbekistan
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SATREPS-Hydrogen
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Of Uzbekistan - Study of edge-cutting

: technologies to generate hydrogen using resources
AR of pbekistan &~ 5 o 0HtEEEn L. HXATRE DI

HHERZFALI--&HOKREERE T DR
PA=DZE S/ For Uzbekistan - Economy-technical

= recommendation for realization of hydrogen society in
Uzbekistan ~zx~*%z4 vick&itas R0 5100l - #FIEE

By Uzbekistan — Development of young Uzbek
human resources for leading hydrogen society by

themselves HBEETCEEODKZEHLSEZEETEEL51235EHDA
MBAF




Project Concept
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Utilization of Industrial Waste
EEEENOER

Depleted oil reservoir, Photocatalyst from slug and fly ash
from metal factories

Limited Water Resource in Uzbekistan

[Ront=KER~NDEE
Technology to minimize usage of water in green hydrogen
generation

Feasibility Study for Social Implementation

HEEEDLHDEFERHE
Provide “reality” to Uzbekistan’s Hydrogen Strategy



Technical
Challenges
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Four Major Research Areas
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1-Hydrogen Generation and CO2 Storage at
abandoned oil well Z51t;hm © 0t TR EKRILEHT

2-Steam Electrolytic Hydrogen Production using
Proton Conducting Oxides k#&EREE

3-Development of Efficient and Durable Perovskite

Solar Cell under Uzbekistan Environment
RAOTRAH4M4 FRBEHMDERFHE

4-Photocatalytic H2 production utilizing copper
slug SEILEEEMEFA Lok RREMAMER S EOBISR
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Underground in-situ hydrogenation technology for petroleum e

of Uzbekistan,
for Uzbekistan,

~Next generation blue H, production that completes both H, production >
and CO, fixation in-situ underground~
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Partial Oxidatign and Hydration and Water Gas Shift .Reaction | CH4 > C+ ZHZ
Reaction of MgO/CaO. CO, can be trapped in reservoir as
Na,CO,/CaCO,/MgCO,
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Photocatalytic H2 production utilizing copper slug @

SATREPS-Hydrogen
. . . = of Uzbekistan,
Copper slag Crystallization of Fayalite Formation of complex '

Photocatalytic/H:o
production

Fe,SiO, (fayalite) TiO,@Fe,SiO,

Calcination Tis+

> I

. Hydrothermal reaction
+Calcination
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Advantages of Copper Slag-derived Photocatalytic Composites * ' _
The main phase of Cu slag is visible light responsive fayalite (Eg~2.7 eV) '3 oeV 0,
Fayalite serves as a template for TiO, crystals and prevents aggregation of TiO, I & '
|

particles

I
OH- 2.35eV : Y
Under visible light irradiation, fayalite enables transport of excited electrons at L 3086V
. . . . . \

the junction surface of fayalite and TiO,, preventing recombination of excited -oH s~ R
electronsinTiO,,.

(Montoya-Bautista et al, 2021, Chuaicham et. al, 2020) TiO
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Exporting Japanese high—qual ity technologies
and Utilization of JCM

Research Example of Business Model Related Industries

H2 Generation and Joint Venture between Uzbek oil development = Oil & Gas Development,

CO2 Storage at companies and Japanese companies which Engineering, Investors
abandoned oil wells  have state-of-art technologies, with using to Energy Resources
Expected Japan's leading JCM.
. Development of Development/Transition of Perovskite Solar Chemical, Electrical,
BUSlneSS MOdEIS Efficient and Durable Cell Market which is more efficient than Power Suppliers,
Perovskite Solar Cell ~ existing Silicon PV which bas been saturated Investors to Energy
under Uzbekistan in Uzbekistan. Joint venture with Uzbek Sources
. Renewable PPP and Japanese technolo
s Environment P gy
Eﬂ%m% 0) providers.
PaN == [ N Steam Electrolytic Joint venture with Uzbek Heat Producers Heavy Industry
* AN %Kﬁjmﬁ H2 Production using  which has ample waste heat which can be Engineering, Regional
Proton Conducting used for steam electrolysis. Generate value Heat Suppliers
Oxides added hydrogen from waste heat.
Photocatalytic H2 Joint venture with state-owned mining Mining , Natural
production utilizing ~ companies in Uzbekistan. Hydrogen can Resources, Chemical,
copper slug contribute to generate additional profit for Engineering, Investors

the companies and investors. to Natural Resources
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