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Research on the Enhancement of Zinc Oxide Reduction for Hydrogen Production
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Abstract: This study investigates improving a solar-driven hydrogen production cycle using the redox reaction

between zinc and water. Efficient reduction of zinc oxide, a byproduct, is essential. Experiments and Ellingham

diagram analysis showed quartz tubes had lower reduction efficiency than stainless steel, while mixing zinc oxide

with the reducing agent enhanced solid-phase reactions and approached theoretical predictions. Utilizing quartz’s
localized heating in outdoor experiments could further improve efficiency.

1. EUwic e i s

AATIHEARE LT R F— a0k 83.5% o S
FACAIRENCIRTE L TR Y, FEkme ettt o '
OICIFHAEFRE= RV —DIEHB AR R THB.
AW I AERET R —D—2>Th 5 KB
R L, W& KOBRGIEITTNT K D KFEARK
HA 7 NVOERLE BIET. Zo% A4 7 VTR
R & U CEREMiER (ZnO) MU D72, #hEkMy7e
A ZIVERSTIZIEL ZnO D ER 2R TN E L
5. FIZITARMZETIE, BroErmELsEs5M0:%
oML, YA I ABIKOEMEEmD D &%
HIOE 5.

RTINPO, (kdmol'0,) & T

AG®

400 800 1200 1600 2000 2400

Temperature (°C)
corco, 10y 1072 10

HalH,0

2. U A AREFIF LRGSR 08 T4 e e
T A AL, @RRIC ORI T AT Figl. Ellingham diagram

FNFX —DOIRERFEZ RT DT, B OLRE
PERETFMEOTHICHEN TH L. FT AT RLF 3. FEBREEE R L OVER L
—G ORIT 3-1) EERiEE
X 2 \ZAHFSE Tl U 7= 2B E O 2R
G=H-TS (1) BERDEBRTIIAT L L AL TEER LN, &N
FEFE D FEBRTITBANERICB W THEIE L2 KBED
WREND L O, BEEFICHEONEBREZ LY ERERAZFRRICT 2%, AR A TEHWE, &
—MNETDH, ZZTG: FT AR )LF—, H: T 7oA LT fSn 2 Ml T B2 DIC AT v LV AR &
VALY —, T:RE, S: = hrt—t35. ¥ ML=,
XV, Zn 2 ZnO ORISTIHEIRIZ/LDIZE AG e
NIEDEIZIT S X, BLHEOLZEENMET L GE SUS316
FTENESERNCARNCIR D Z L bind. £, B y -
FOENRF ARSI T Zn0 13X VARSI i “
TEND. ‘@H@: AEY;

Stainless steel L / Data logger

plate Electric furnace
thermocouple

Fig2. Experimental device
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Fig3. Relationship between set temperature and

reduction ratio

Tablel. Mixed experiment results
cl Zn0 c2 Total
Non-mixed| 0.26 0.13 0.27 0.66

Reducing agent
g agentle] Mixed 0.77
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