
USING SOLAR ENERGY TO
PRODUCE HYDROGEN

Can solar energy make hydrogen?

One of the most sustainable ways to make hydrogen is to use solar energy to split water into hydrogen and

oxygen. This can be done using photoelectrochemical (PEC) systems that combine a photovoltaic device and

an electrolyzer device. The PV device absorbs sunlight and generates electricity that drives the electrolytic

splitting of water.

How efficient is solar hydrogen production?

The most efficient solar hydrogen production schemes,which couple solar cells to electrolysis systems,reach

solar-to-hydrogen (STH) energy conversion efficiencies of 30%at a laboratory scale3.

Can solar power produce green hydrogen?

The system turns solar power into hydrogen,oxygen,and heat. The lab wants to find new ways to use solar to

create useful energy sources. Researchers in Switzerland took a promising lab experiment and scaled it into

a real-world example of how we could use solar energy to produce green hydrogen.

Can solar hydrogen production be scaled?

Our findings demonstrate that scaling of solar hydrogen production via photocatalytic overall water splitting to

a size of 100 m 2 --by far the largest solar hydrogen production unit yet reported to our knowledge--is

feasible,with further scaling in principle possible without efficiency degradation.

What is solar thermochemical hydrogen?

MIT engineers designed a system that can efficiently produce "solar thermochemical hydrogen." It harnesses

the sun's heat to split water and generate hydrogen -- a clean fuel that emits no greenhouse gas emissions.

How much hydrogen does a solar system produce?

As outlined in Supplementary Table 3,the maximal peak hydrogen production rate calculated over a 5 minute

window was 14.0 Nl min -1 (1.26 g min -1),and during the complete campaign,more than 3.2 kgof solar

hydrogen was produced. The system produces on average 10.6 kW th of thermal heat at an outlet

temperature of 45.1 &#176;C,as defined in Methods.
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Production of hydrogen fuel from sunlight and water,

two of the most abundant natural resources on

Earth, offers one of the most promising pathways for

carbon neutrality1???3. Some solar hydrogen 

The production of hydrogen by photocatalysis is a

promising method in which water is dissociated into

hydrogen and oxygen using solar energy and TiO 2

as a photocatalyst [79]. The main disadvantages of

this technology are the use of TiO 2 which leads to

a wide band gap in the visible light region, and the

evolution of over potential [ 80 ].

To scale-up photocatalytic water splitting to produce

renewable hydrogen, we require a low-cost,

Earth-abundant photocatalyst with a ~10%

solar-to-hydrogen (STH) energy conversion

efficiency 1.
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Solar energy is potentially the most abundant

renewable energy resource available to us and

hydrogen production from solar energy is

considered to be the ultimate solution for

sustainable energy. The various methods for

utilizing solar energy for hydrogen production

UIC engineers developed a method to produce

hydrogen from water using solar power and

agricultural waste, cutting energy needs by 600%. 

The method uses a carbon-rich substance called

biochar to decrease the amount of electricity

needed to convert water to hydrogen. By using

renewable energy sources such as solar power or

wind and capturing 

Hence, there is an increasing interest to make the

production and utilization of this green hydrogen

more scalable and versatile process. Water

electrolysis is a key technology for splitting water

into hydrogen and oxygen by using renewable

energy (solar, wind) (Ibrahim, 2012, Burton et al.,

2021).
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According to a study published in Nature

Communications, the device achieved a 20.8%

solar-to-hydrogen conversion efficiency. "Using

sunlight as an energy source to manufacture

chemicals is one of the largest hurdles to ???

Green hydrogen will be an essential part of the

future 100% sustainable energy and industry

system. Up to one-third of the required solar and

wind electricity would eventually be used for water

electrolysis to produce hydrogen, increasing the

cumulative electrolyzer capacity to about 17 TW el

by 2050. The key method applied in this research is

a learning curve approach ???

Due to acute problems caused by fossil fuels that

threaten the environment, conducting research on

other types of energy carriers that are clean and

renewable is of great importance. Since in the past

few years hydrogen has been introduced as the

future fuel, the aim of this study is to evaluate wind

and solar energy potentials in prone areas of Iran by

the ???
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Integrating solar PV with water splitting units for

producing hydrogen is one of the areas that are

demonstrating an intensive research interest [26].

Fig. 1 demonstrates different photovoltaic water

splitting configurations. The integration of water

electrolysis with solar PVs has multiple advantages,

where the excess electrical energy produced can be

stored in hydrogen ???

Tapping the full potential of clean, renewable energy

resources to effectively meet the steadily increasing

energy demand is the critical need of the hour and

an important proactive step towards achieving

sustainability. India's solar energy consumption has

witnessed a nearly twofold increase from 6.76 GW

in 2015???16 to 12.28 in 2016???17. Since India

enjoys the advantage of high solar 

Engineers have helped design a new method to

make hydrogen gas from water using only solar

power and agricultural waste such as manure or

husks. The method reduces the energy needed to

extract 
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Hydrogen can be produced using a number of

different processes. Thermochemical processes use

heat and chemical reactions to release hydrogen

from organic materials, such as fossil fuels and

biomass, or from materials like water. Water (H 2 O)

can also be split into hydrogen (H 2) and oxygen (O

2) using electrolysis or solar energy 

Steam-methane reforming is a widely used method

of commercial hydrogen production.

Steam-methane reforming accounts for nearly all

commercially produced hydrogen in the United

States. Commercial hydrogen producers and

petroleum refineries use steam-methane reforming

to separate hydrogen atoms from carbon atoms in

methane (CH 4) steam ???

''Green hydrogen'' is pure hydrogen produced using

renewable energy sources such as wind or solar

power.  which plans to produce 26 gigawatts of

cheap solar and wind power for the Pilbara. That's 
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This is because hydrogen only liquefies at cryogenic

temperatures (20.3 K at 1.01325 bar) [29] and thus

there is a greater energy content reduction in the

fuel when accounting for hydrogen distribution from

well-to-wheel as a result of the need to use

additional energy (typically via a cryocooler) to

liquefy hydrogen. However, for aviation and 

The use of solar energy to produce hydrogen can

be conducted by two processes: water electrolysis

using solar generated electricity and direct solar

water splitting. When considering solar generated

electricity, almost everyone talks about

PV-electrolysis. The process works.

The solar to hydrogen (STH) efficiency of

photovoltaic-electrolysis (PV-E) setups is a key

parameter to lower the cost of green hydrogen

produced. Commercial c-Si solar cells have neared

saturation with respect to their efficiency, which

warrants the need to look at alternative

technologies. In this work, we Recent Open Access

Articles Energy Frontiers: Hydrogen

(C) 2025 Solar Energy Resources 7 / 9 Web: https://www.gebroedersducaat.nl



USING SOLAR ENERGY TO
PRODUCE HYDROGEN

??? Hydrogen production using sunlight energy

(solar-water splitting) has gained much attention in

the quest to move towards carbon-neutral

technologies. If chemical products with 

Solar-driven processes use light as the agent for

hydrogen production. There are a few solar-driven

processes, including photobiological,

photoelectrochemical, and solar thermochemical.

Photobiological processes use the natural

photosynthetic activity of bacteria and green algae

to produce hydrogen.

Learn about hydrogen production processes using

solar energy: Solar thermochemical hydrogen

(STCH) Photoelectrochemical (PEC) Electrolysis;

Photobiological. Biomass. Biomass is an abundant

renewable resource that can be produced

domestically, and it can be converted to hydrogen

and other byproducts through a number of methods.
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Researchers in Switzerland took a promising lab

experiment and scaled it into a real-world example

of how we could use solar energy to produce green

hydrogen. Their system broke the coveted 1 

Using concentrated solar power to produce

hydrogen. By  Although solar energy is intermittent

by nature, converting it into chemical energy via

photoelectrochemical (PEC) processes is a viable

path to producing and storing renewable fuel. To be

successful, however, any such approach needs to

be efficient, robust, cost competitive and 

(C) 2025 Solar Energy Resources 9 / 9 Web: https://www.gebroedersducaat.nl


