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1 = INTRODUCTION To address climate change and global warming, we The challenge The solution
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One answer is photoelectrochemistry (PEC), which can harness solar e s ©0 Tha'e  renewables intermittency and K K3 B
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My key objectives include: (1) develop stable photo-absorbing materials _
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¥ “Photo-electrodes” absorb light
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== v/ Photo-electrodes made from low-cost

using scalable fabrication routes, (2) design prototype reactor systems (3) Fo- 1
demonstrate viability in real-field conditions and (4) keep research grounded in Z ;‘a - ‘

real-world impacts via life cycle assessment (LCA). AGRICULTURE  HEATING  GRIDPOWER HIGH-DEMAND o, \gpopy metal oxide semiconductors
(1) Scalable photoelectrode synthesis (2) Reactor system design 2-METHODOLOGY
by chemical vapour deposition (CVD iy cayen, i ) ..
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to field testing and life cycle assessment, showing how nanometre-scale
morphology drives metre-scale impacts in PEC reactors. My research to date
has spanned TRL 3 to TRL 5+, from small-scale materials design to
prototype-scale outdoor field testing.

* Fabricating WO,|BiVO,|NiFeOOH photoelectrodes via up-scalable
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o TGzt Ty Yoo chemical vapour deposition (CVD) routes.
 Evaluating photoelectrode performance and stability under
(3) Outdoor reactor demonstrations . .re .
. -— G (4) Life cycle assessment (LCA) deployment-relevant conditions (e.g. different temperatures, flowrates
e S Disposal Recycing ™ b mrceon and light intensities)
LY+ \ * Scaling-up photoelectrodes and integrating them with a prototype PEC
e LCA = reactor, characterised outdoors in real field conditions.
= e + Life cycle assessment (LCA), informing feasibility and keeping design
o grounded in real-world environmental impacts.

3 =RESULTS b) REACTOR DEVELOPMENT AND FIELD c) REDUCING ENVIRONMENTAL IMPACTS (SDGs 7 & 13)
a) SCALABLE AND DURABLE PERFORMANCE (SDGs 7 & 13) * |Integrated diffuse-light concentrating optics with a
PHOTOELECTRODE MATERIALS (SDG 7) ||* Successfully scaled-up from 1 cm? laboratory PEC reactor which maintain performance in cloudy
 Fabricated high-performance and samples to a 30 cm? prototype reactor weather and validated outdoors

scalable WO,|BiVO,|NiFeOOH * Achieved >1% solar-to-hydrogen efficiency,a ||+ LCA predicted a 70% reduction in carbon footprint with

photoelectrodes via CVD - an significant benchmark for up-scaled systems diffuse light concentration compared to without

industrial glass coating technique operating in real-field conditions concentration
« Tuned morphology to achieve 24 * Proved viability for decentralised energy  Removed the need for solar tracking, simplifying

hours operational stability under storage through operation without an external balance-of-system and making PEC easier and

electrolyte flow power supply or expensive noble metal catalysts cheaper to deploy in communities.

a) MATERIALS ENGINEERING b) REACTOR ENGINEERING .. ... c) OPTICAL & SYSTEMS ENGINEERING
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4 - RESEARCH SIGNIFICANCE AND BENEFITS 5 = FUTURE WORK
My research focuses on translating small-scale laboratory successes in photo- v' Longer term outdoor prototype demonstration (100 cm?

electrochemistry to field-tested prototypes. This directly aligns with SDG 7 (Affordable & scale) to evaluate seasonal performance (TRL 5-6)
Clean Energy) and SDG 13 (Climate Action) by producing clean hydrogen using only solar v’ Use technoeconomic analysis (TEA) and life cycle

energy and water in a single integrated device. By using low-cost semiconductor assessment (LCA) to rank pilot design options and use cases
materials rather than expensive rare metal electrodes, this technology has a clear path to (e.g. community/domestic H, storage)
cost-effective manufacturing. With potential for use in decentralised community v’ Develop and demonstrate a m? scale pilot reactor outdoors
energy storage, this also aligns with SDG 11 (Sustainable Cities & Communities). (TRL 6-7)
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