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Thermoelectric Properties of Conductive Zinc Oxide Sprayed Film with
Controlled Deposition Conditions
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Synopsis:

We aimed to improve the performance of the element fabricated on alumina substrate in
oxide thermoelectric conversion element fabrication using thermal spraying method which is
surface coating technology. By optimizing thermal spraying conditions, we succeeded in
improving device performance and increasing the power generation by about 94 times. In
addition, we investigated the correlation between thermal spraying conditions and power
generation performance of thermal spray coating, and found the direction of performance
improvement.

Using phase analysis by EBSD, it was confirmed that the alumina substrate reacted with
the zinc oxide of the element. By changing the substrate to zirconia, no reaction between the
substrate and the element was observed, and the possibility of further improvement in
performance was found out.
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Fig.1 Schematic illustration showing structure of simple

equipment for power generation evaluation
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Fig.2 Comparison of the thin film thickness and output power

per film thickness by the conditions of spray distance
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Fig.3 Comparison of the thin film thickness and output
power per film thickness by the conditions of

particle velocity
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Fig4 Comparison of the electrical conductivity

by conditions of particle velocity
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Fig.5 Comparison of the thin film thickness and output power
per film thickness by conditions of particle temperature

3. 4 R —HIEEIT K H1EREETM

A7) —IEEE B ST L EOFE L FHESH
720 OFEROPE-R%E Fig.e (o7, hEs
2 ECT 52 & T REITE T L2y, WSRO
FEBEILRT G TORE L [F%ETHo 72720
BEH -0 ORERITBLZ 24 E R LR,

A7) EE 2B LT E T 7 L—2A
W2 K DRI ~DONNEAE DB U T 72 DR TR E MK
T, 3.3 OfER LRI £ 0 B X OWEE O
BN BbnD, L, BEHZY ORE
BT HREMET L CW D AEEMENR & 512 b 2w
OO EL TV, ZOHEICHOWTIR, SR
Fe A OB e PR EZIT> TWOL BERH D,

50



ZDOHNTHER 25T FES A A ZrO2 \ICEH L,

22 2.0
20 :gillltl;ltllgi;l;?v?;sper film thickness Al-doped ZnO 0){%\'% %TTO 7:‘0 ZrO J:/\{%\‘%—J‘ Lic
18 T 16 B P> SEM/EBSD fHE TG R & Fig.9 127,
Eh g2 AERE LT ALOs SRS LIRS L b A
g ! 12 58 ERNVFHDORAEIT R b 7e oz,
£ Iy ZnALOL AR ENRN T L, Kz AlaOs
= 08 22 MM ZrOx FAR~LZEHE S5 Z L T, Aldoped
£ S ZnO ESHMOE /2 5 BRUSHIES L UFEBERE
04 = O ENRIAENS,
0.0

Normal Double amount

Supply amount of slurry Salar e el dar Ty a FRaza
Irkal -z
~hm Feaim -l
[ R T A 1t
[ Zh-’.E'ZIL 0242 122
0oz

Fig.6 Comparison of the thin film thickness and output
power per film thickness by the conditions of
supply amount of slurry
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Fig.7 Performance comparison before and after condition setting
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