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Cuvette of methanol 

with graphene foam 

scaffold after irradiation

with laser diode 975 nm

Scheme of the experimental setup
Graphene areogel scaffolds
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Evolution of a single bubble during continuous laser excitation

of graphene aerogel in the methanol
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Gas products of LI dissociation of methanol by using the GA scaffold as the 

target (in Ar flow 5 mL/min)
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Influence of excitation laser power on H2 and CO gas

products because of photoreformation of CH3OH solution

with graphene foam as the photocatalyst

Influence of excitation laser power on light emission and the volumes of 

generated gases

Comparison of LI light emission intensity and emitted gas fractions 

(H2, CO, and CH4 ) of the GA scaffold on excitation LD power in log/log 

scale
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absorption excitation emission

Diagram of measurement 

of emission spectra
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H2 generation from ethanol with dispersed Graphene particles



H2 generation from ethanol with dispersed Graphene particles

2022-03-10
INSTITUTE OF LOW TEMPERATURE AND STRUCTURE RESEARCH 
POLISH ACADEMY OF SCIENCES

11



H2 generation from ethanol with dispersed Graphene particles

2022-03-10
INSTITUTE OF LOW TEMPERATURE AND STRUCTURE RESEARCH 
POLISH ACADEMY OF SCIENCES

12

Time evolution of generated H2 volume from ethanol + GP solution irradiated with CW 975 nm laser diode

for different excitation power (a). The power dependence of H2 volume generated from (ethanol + GP)

irradiated with CW 980 nm laser diode in different time intervals (b)
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Experimental set-up for hydrogen generation from water, using graphene as a

photocatalyst (a); Photo of the cuvette of water with immersed graphene scaffold

irradiated with 980 nm laser beam (b)

Saline: conductivity 1.6·104 μS/cm

pH=5.8

Distilled water: conductivity 10 μS/cm

pH=7 The splitting of water 

by electrolysis 

multiphoton absorption

laser-induced

splitting of water in

the presence of

graphene
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The emission spectra of laser-irradiated

graphene foam with different excitation

laser power in saline (a,b) and distilled

water (c,d). The narrow dips observed at

~589 nm in the emission spectrum of

saline water may be assigned to the Na+

ions due to the dissociation of NaCl. They

were not seen for distilled water.
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The power dependence of gas products in (a-d) and without (e-h) the presence of Ar, resulting from laser 

irradiation of H2O+1% NaCl



H2 generation from water with Graphene target

2022-03-10
INSTITUTE OF LOW TEMPERATURE AND STRUCTURE RESEARCH 
POLISH ACADEMY OF SCIENCES

18

Hydrogen evolution rate from saline and

distilled water by laser irradiation of graphene

aerogel

The increase in total gas pressure during

water splitting in the closed cuvette after

long-time exposure
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H2 generation from methanol vapor with Graphene target

Submitted
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The experimental set-up of a laser driven photochemical reactor. LIWE means Laser Induced

White Emission to hydrogen generation in methanol vapor by CW IR laser irradiation.
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The emission spectra of graphene aerogel in methanol vapor upon

irradiation with focused beam of CW 980 nm laser diode (a). The power

dependence of emission intensity in log/log plot (b).
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The total conversion hydrogen obtained for

different amounts of methanol by irradiation

with laser diode
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 Methods of laser-induced hydrogen generation from graphene immersed in 4 different carriers

(methanol, ethanol, saline, methanol vapor) are presented

 The generated volume of gases was assisted by the intense emission of white light from the

irradiation spot at the graphene surface

 The H2 generation process from graphene immersed in ethanol is free of O2 and CO2 gases

emission

 This emission followed the photon driven ionization of graphene corresponding to the sp2–sp3

hybridization of carbon

 The ionization process is assisted by bright white light broadband emission and the efficient

ejection of hot electrons leading to the dissociation of alkohol molecules

 The percentage of generated hydrogen for salted water reached nearly 81% compared to distilled

water at 47%




