SHM6FE HAAKRFEIFE FNEESTRE

K-54

ABIRILF—ZRALREEROFETICE D, FRATETKRIRVF—ZERICET PR
Research on Utilizing Solar Energy to Reduce Zinc Oxide and Generate Sustainable Hydrogen Energy
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The purpose of this experiment is to establish a cycle that recycles zinc by reducing zinc oxide. Conduct simulated experiments using

an electric furnace instead of sunlight. The reduction of zinc oxide requires a high temperature, and the temperature conditions are

confirmed using the Ellingham diagram. In the experiment, carbon was used as a reducing agent, and the amount of zinc oxide was

measured at different temperatures and times, and the higher the reaction time and temperature, the higher the reduction efficiency,

and it was found that quartz tubes were more efficient than stainless steel pipes.
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Fig. 1 Ellingham diagram(?!
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Fig 2. Experiment device
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Table 1. Results with reaction time from 0 to 180 min.

The reduction amount of The red_uction_ amount of

Set temperature T [°C] Zn0 with quartz [%] ZnO with F;;nbss steel
900 10 3
920 15 10
940 22 11
960 27 24
980 35 27
1000 44 33
1020 48 35
1040 67 50
1060 78 55
1080 85 67
1100 100 73

Table 2. Experimental results at 900-1100°C

Set temperature 1000°C

The reduction | The reduction amount of

Reaction time [min]|amount of ZnO with | ZnO with stainless steel
quartz [%] [%]
0 17 15
5 22 17
15 33 27
30 44 33
45 57 46
60 69 56
120 94 7
180 100 100
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Fig 3. Relationship between time and reduction
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Fig 4. Relationship between temperature and reduction
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