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A new study suggests that nuclear waste,

traditionally viewed as a liability, could be

repurposed to generate hydrogen on an

industrial scale.

SHARJAH, EMIRATE OF SHARJAH,

UNITED ARAB EMIRATES, November 5,

2025 /EINPresswire.com/ -- Nuclear

waste remains a major environmental

hazard due to its long-lasting

radioactivity, which can persist for

thousands of years. However, new

research by University of Sharjah

scientists, published in the journal

Nuclear Engineering and Design,

suggests that nuclear waste could offer

a sustainable pathway for long-term

hydrogen production.

Hydrogen is currently recognized as a

promising clean energy carrier, and

scientists are actively pursuing novel

methods to produce it. The study

explores how nuclear waste,

traditionally viewed as a liability, could

be repurposed to generate hydrogen

on an industrial scale.

Globally, the volume of nuclear waste is piling up.  Accounting for varying levels of radioactivity, it

is estimated that more than 4 million cubic meters of nuclear waste are currently stored

worldwide.

“Utilizing nuclear waste is a novel method of producing hydrogen that transforms a persistent

environmental issue into a useful resource,” the researchers note. “Hydrogen has become a
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promising energy carrier as the need

for sustainable and clean energy

sources increases globally.”

The scientists’ optimism about

converting nuclear waste into

hydrogen is based on a comprehensive

review of currently available innovative

technologies that harness radioactivity

to split water molecules into hydrogen

and oxygen without emitting carbon

dioxide.

The researchers write, “Based on the

existing research, it was found that

nuclear waste can significantly

enhance hydrogen generation through

a variety of advanced methods,

including catalyst-enhanced electrolysis, methane reforming, and thermochemical cycles. 

“Other promising techniques involve radiation-enhanced electrolysis cells, feeding radioactive

waste into a heater to generate electricity for powering electrolysis cells, radiolysis, and liquid

plasma photocatalysis.”

The research presents a detailed and comprehensive survey of current methods developed to

recycle nuclear waste into hydrogen. 

Among the most promising, according to the authors, is radiation-enhanced electrolysis. This

novel process, the scientists say, can boost hydrogen yield by up to tenfold compared to

traditional electrolysis. This technology offers a much faster and more efficient route to

hydrogen production from nuclear waste, the scientists claim.

Reassessing previous research, the authors identify uranium-based catalysis as cost-effective,

both in terms of material availability and overall expense.  “Using uranium-based catalysts

reduces the need for rare and expensive metals,” they argue, noting “high cost and scarcity

create an urgent need for (the adoption) of more affordable alternatives.”

In uranium-based catalysis as a technique, uranium compounds serve as catalysts – substances

that can speed up chemical reactions, particularly in the context of hydrogen from water, a

promising path for sustainable energy. This approach is gaining attention in academic circles. 

The paper also recommends two additional hydrogen-generating technologies: Methane

reforming using uranium-based catalysts, which can reduce carbon buildup and improve



hydrogen yield, and liquid-phase plasma photocatalysis, a method that enhances hydrogen

production from nuclear wastewater.

The authors critically examine the limitations and challenges associated with these methods,

including “the risk of syngas contamination, chemical modification of the catalyst, and stringent

regulations that hinder research progress in this field.” 

Nevertheless, they emphasize the advantages of the proposed techniques, stating that they

“have several advantages, including lowering the amount of radioactive waste, lowering the

requirement for long-term storage, and supplying a steady supply of hydrogen.”

The authors present a thorough review that also reveals persistent gaps in the field of hydrogen

generation from nuclear waste. These gaps, they say, future scientific research must address.

“Research in this area remains limited and scattered, underscoring the need for further

investigation,” they stress. 

They point to a “significant obstacle” for scientists researching to advance technologies focusing

on converting nuclear waste to hydrogen. This barrier, according to the study, is represented in

the stringent regulatory framework imposed on accessing and handling radioactive material and

radioactive waste.

“Most of the available literature relies on external radiation sources to simulate the effects of

radioactive waste, which may compromise the accuracy and real-world applicability of the

findings,” they maintain, adding that while regulation was essential, “strict regulations hinder

innovation.” 

The review systematically examines current approaches to hydrogen production from nuclear

waste, including enhanced electrolysis cells, radiolysis processes, thermochemical cycles,

radioelectrolysis cells, and methane reforming techniques.

According to the authors, “These methods show promise in increasing the amount of hydrogen

produced, decreasing the need for costly and rare elements, and lessening the long-term

environmental effects of nuclear waste.” 

They further demonstrate that hydrogen output in radiolysis processes is significantly affected

by several variables, such as the addition of formic acid (yield increases up to 12-fold),

temperature (up to fivefold increase), irradiation duration, and catalyst type, including TiO2

(Rutile phase) and ZrO2, emerging as particularly effective catalysts.

The authors conclude by stressing the importance of collaboration across sectors: “In order to

overcome technical, regulatory, and financial obstacles in the future, it will be crucial to promote

cooperation between scientific research institutions, legislators, and industry stakeholders.”
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