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Hydrogen generation by solar thermal energy
- Hydrothermal decomposition reaction using Zn and superheated steam -
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Abstract: The aim of this study is to improve efficiency of hydrogen production in the thermochemical two-step water-splitting cycle
using solar energy. We used Fresnel lens to concentrate sunlight. This sun light heat is used to evaporate Zn, superheated H,O steam
is injected and Zn steam is used as a reaction medium perform oxidation reaction and hydrogen is generated. Last year, result of
customizing experimental reactor vessel, 830 mL of hydrogen for 2320 mL gas and 0.689% as energy conversion efficiency were

acquired. This year, we will further improve the experimental reactor vessel, and aim to improve energy conversion efficiency.
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Table 1. Thermophysical Properties Zn (at 101.3kPa)L!

Melting point 692.8K
Boiling point 1180K
Density(at 25 °C) 7.14g/cm?
Heat of fusion 113.0kJ/kg
Heat of vaporization 1764kJ/kg
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Figure 2. Sunlight Receiving Unit
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Table 3. Simulation Setting

Outflow

Heat | Internal Pressure 101.3 [kPa]

Source

Solar Radiation 850 [W/m?]

Outflow

~ ‘ i ‘ - Ambient Gas Air
Inflow » I Focal Diameter 50 [mm]
or e B ‘N
Outflow I = Wind Velocity 01038
— Inflow ‘ 5.0 ]
S - or
Outflow #  Outflow | Irradiation Time | 1200 [sec]
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Figure 4. Temperature Distribution

5. 51%DN5E

BRIE LTS T ¥ v N —TRBARERR -1, £
EFEBNZH T At & T BUS T v v 3 —TIB N ER %
ITWE B2 =R NVF—EHhEOm EE X5,

6. EE
ABFFRILES 45 8] Rk 30 4R%) En Rt ifirse
B oXEA G CTHED LN BT

7. BEIR

[1] BRFFEEEGR T RV —T : [ “KE” 2o
N,
https://www.enecho.meti.go.jp/category/saving_and_new/ad
vanced_systems/hydrogen/overview/

[2] Mfre, WEES, [EERBERIC L 2107
PREHRIE R 1, Journal of the Japan Institute of Energy,
90 ,pp.339- 350,2011
[3] HAMEM %72
1983.

MR DOEWVEESE ], pp.10-11,

743



