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Hydrogen fuel cells: technical, economic, and policy
pathways toward net-zero integration
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Technical Hurdles
« Calyst degradation (eg, carbon
corrosion)

Economic Barriers

» Platinum catalyst cost (8) dominating
91% of MEA expenses.

* Green hydrogen production cost:
$584/kg vs. <S2kgtarget.
* Infrastructure  Expense: _Hydrogen

tationscost $144K-$1M,
imiting widespread deploymen.
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Solutions INFRASTRUCTURE GAPS Future pathways

* Develop corrosion-resistant catalysts with
alternative materials.

« Reduce platinum use with alterative,

electrolysis.
« Establih strong policies to atract
investment.
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Catalytic CO, hydrogenation to sustainable aviation
fuel: mechanisms and pathways to net-zero

Nur'ain Nadia Shapril, Yasmin Abdul Wahab,*
Durga Devi Suppiah and Mohd Rafie Johan*
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From gut to green energy: the essential role of
anaerobic fungi in sustainable biofuel production

Payal Deshpande and Prashant K. Dhakephalkar*

PAPERS

Rumen: Nature's bioreactor Anaerobic fungi:

Nature's recyclers

Harnessing Fungal Power

Advantages of using
anaerobie fungi for biofuel
production
* Cost-effectiveness
« High enzymatic activity
= Production of multiple
biofuels
« Natural adaptation to
complex substrates
* Environmental
sustainability

Anaerobic fungi degrade biomass
by rhizoidal penetration, enzymes
like cellulases, hemicellulases and
enzyme complex called
cellulosome.

Activation of barium titanate for photocatalytic
overall water splitting via low-valence cation
codoping

Shigeru lkeda,* Kaori Takagi, Ryota Tomizawa,

Tomoya Nagano, Koji Hayashi, Akira Yamakata
and Yoshitaro Nose
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Sustainable valorization of waste cooking oil via low-
temperature transesterification using BaO/ZnO
nanocatalyst: process optimization and mechanistic
studies

Surajit Pradhan, Hiralal Pramanik and Yogesh Chandra
Sharma*
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A magnet-assisted chaotic pendulum low-frequency
piezoelectric energy harvester

Yongfeng Yan, Chuanjun Xu, Ziming Zhou, Haopeng Ren,
Jingjun Lin and Lipeng He*
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Facile chemical spray deposition of Ag-nanowire
films: tailoring their structural, optical, and electrical
properties for application as TCEs

Ranjith Kumar Poobalan and Ramarajan Ramanathan
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Production of biofuel from wood hydrolysates using
oleaginous yeast Cutaneotrichosporon curvatus
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Walsum,* Somtochukwu Anonyuo, Ravi Patil,
M. Clayton Wheeler and C. Luke Williams
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Process modelling and thermodynamic analysis of
hydrogen production through chemical looping
ammonia cracking
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Unveiling atomic-scale mechanisms of tantalum-
based 2D materials for high-performance Li—S
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A 2D Co-MOF nanosheet for boosting alkaline water
splitting through electrocatalytic urea oxidation
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Utilizing nature's endowment: artificial leaf concept
for methane activation to C—C coupled ethanol or
ethylene

Subhashree S. Kanungo, Abhaya Kumar Mishra,
Mangaladasan J. Avani, Himanshu Bajpai,

Kranti N. Salgaonkar, Bharathkumar H. Javaregowda
and Chinnakonda S. Gopinath*

This journal is © The Royal Society of Chemistry 2025

‘ FUEL/ CHEMICAL

INVENTIO
SUSTAINABLE
DEVELOPMENT

A
MATERIAL DESIGN!

ENGINEERING

Sustainable Energy Fuels, 2025, 9, 6579-6585 | 6583


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5se90092a

Open Access Article. Published on 02 December 2025. Downloaded on 4/7/2026 1:31:03 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

View Article Online

PAPERS
e Highly durable and efficient hydrogen production
from alkaline seawater using pulse-deposited NiMoP
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NiO composites with blackberry seed-derived
activated carbon (NiO/BBSDAC) for the improved
electrochemical behavior of lithium-ion battery
anodes
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Facile and robust hybrid TENG for harvesting wind
energy and water flow energy
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