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H, generation from methanol with Graphene aerogel as the target
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H, generation from ethanol with dispersed Graphene particles
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Ar 20 mL/min H20O-Distilled Water

Laser Power Gas Products
[w] Hj [%] 0O, [%] CO; [%] CO [%]
10.0 47.00 10.44 11.23 31.33
9.0 54.42 6.80 11.56 27.21
8.0 54.30 9.05 9.50 27.15
7.0 53.25 11.83 11.24 2367
6.0 55.56 7.94 12.70 23.81
Ar 20 mL/min H>0 + 1% NaCl
Laser Power Gas Products
wi] H, [%] 05 [%] CO; [%] CO [%]
10.0 79.95 8.13 3.66 8.27
9.0 78.99 8.52 427 8.21
8.0 f8.48 5.43 4.85 8.23
7.0 78.21 8.93 5.10 775
6.0 77.81 9.07 542 7.70
55 80.91 8.17 484 6.08
5.0 59.21 14.47 .08 19.74

4.5 57.14 22.86 8.57 11.43
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Table 1. Evolution of gas products on laser irradiation of 2.5% and 14% vapor concentrations

of methanol.
Ar 20ml/min, methanol [%]
25 | 14 | 25 | 14 | 25 | 14 25 | 14
Laser power Gas products Vapor
Carbon
[W] Hydrogen . Methane Methanol 3.5 N amgins 0 =y % s i
monoxide @ 25 /o
Ha [%] . CH: [%] CH:OH [%] @ 4%
€O [%] 30F o 75% :
1.80 0.006 0.008 0.005 0.007 0.000 0.001 2.553 13.750 \'_o" @ 10%
(=)
2.00 0.011 | 0.012 | 0.008 | 0.008 | 0.001 | 0.002 | 2.553 | 13.744 - 25} 9 14%
c
2.20 0.019 0.072 0.014 0.059 0.002 0.009 2.530 13.626 o
2.40 0.023 0.096 0.017 0.059 0.005 0.012 2.510 13.599 8 20¢
&)
2.60 0.035 0.218 0.026 0.135 0.008 0.029 2.465 13.385 c 15
0 2 P
2.80 0.056 0.336 0.040 0.209 0.015 0.045 2428 13.176 8)
3.00 0.081 0.647 0.058 0.430 0.016 0.094 2.398 12.595 6 10F
>
3.20 0.101 0.900 0.071 0.565 0.021 0.134 2.378 12.167 1 >
-
3.40 0.120 1.132 0.087 0.735 0.025 0.157 2.337 11.742 05F d
3.60 0.149 1.529 0.106 0.995 0.030 0.206 2.285 11.035 00 _ oo 2a
3.80 0172 | 2121 | 0124 | 1.393 | 0035 | 0312 | 2238 | 9.940 "5 20 25 30 35 4.0 45
3.90 0.197 2.724 0.136 1.771 0.041 0.384 2.194 8.888 Laser power [W]
4.00 0.230 3.070 0.164 2.060 0.048 0.442 2.123 8.194
4.20 0.282 3.282 0.204 2.189 0.057 0.466 2.017 7.829
4.30 0.308 3.408 0.226 2.389 0.071 0.494 1.965 T.475
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Summary

» 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 H, generation process from graphene immersed in ethanol is free of O, and CO, gases
emission

» This emission followed the photon driven ionization of graphene corresponding to the sp?—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%
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