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Preparation of Zinc Oxide Film by Dip Coating
by
Tomomichi Nisuivot, Katsuyasu Sucawara?
Takuo Stcawara't and Makikazu Takeuanatt
A praseodymium-added zinc oxide film was successfully obtained by dip
coating using zinc acetate dehydrate and praseodymium oxide as starting mate-
rials with ethanol as a solvent and one of ethanol amines as an aid for film pre-
paration.
Several sets of ethanol amines were examined for their thermal decomposi-
tion and crystallization of zinc oxide to find the optimum condition for the film
preparation. In order to obtain the uniform and dense structure of zinc oxide
film, a coating solution should be prepared to contain diethanol amine/zinc
molar ratio = 1. Calcination in an oxygen stream was necessary to remove
organic residues after each dipping. Smaller average value and narrower size
distribution of grain were observed for the zinc oxide film compared to a disk-
type praseodymium-added zinc oxide prepared by a precipitation method.
Appreciable non-linear characteristic was confirmed in voltage-current for
the zinc oxide film obtained.
Key Words : Zinc Oxide, Dip Coating, Film, Ethanolamine, Praseodymium
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Fig. 1 Preparation of ZnO-Pr coating solution.
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Fig. 2 Preparation of ZnO-Pr film.
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Fig. 3 Zn-Pr film for electrical analysis.
A: Pd electrode

B: ZnO-Pr film
C: Au electrode
D: ALO:s substrate

2. BRBLUEE

2. 1 REBE ORE

BRI Z R L T s WEEAEK I3, BEficdb
TORET S SRR SITET A L O FEED
H L EEHASNCIRNELTH » 7o, & ITHERF %
L TOE WEIERAIER D O ERR U o BiBkiAaEEL,
F a7 —F 4 Y TBICEROPRIBAOER DR
ENE SN, BUEERICES W TRHRLEE SRR
EREECITHL T 0#ELHET 2 &N TE
Sin-tze

LIATxY /-7 I VER THaFv rFOMm
KOFEERFR L EERR BN T, TAVaFVFO
K EEE DRI PER O E R R T
29, EMHE LCice FoxyForreilo—
AREYE=— VT ALI—VEBEZLOLNDLD, T
T I EEBRTR N DIEMRME DR 01— L RE (L B $H I
FEIOEP ST Y/ — T I VB WTHRE L,
FNFENE/ LY ) -NT IV, VLY ) =T IV
Rothich Y2y /-7 3 vEARINL ZEiBAER
EACTHRL 2B o X BHHrX % Fig.
42T, T oEBEREHIERFE A A KMRAT1000°C T
QEEMER L TR bDTH B, VI ¥ ) — VT IV
ERMLUERNE, BErRESHOERESEATL
A0 LT, B/ x2H /T IVEIN)ZY ) —
W7 3 vERINL R B bl o e — 7 87

]
B

1 Iy
Triethanolamine

Diethanolamine

Intensity

A Monoethanolamine
Q o\ &
30 32 34 36 38 40

26 angle [deg.CuKa]

Fig. 4 Effect of amine addition on XRD
patterns of ZnO films sintered at
1000°C.
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Fig. 6 Effect of diethanolamine addition
on XRD patterns of ZnO films
sintered at 1000°C.
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Fig. 7 TG-DTA curves of (a) zinc acetate
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Fig. 8 Effect of calcination atmosphere on
XRD patterns of ZnO films calcined
at 400°C.
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Fig. 9 Effect of calcination temperature on
XRD patterns.
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Fig. 10 SEM micrograph of (a) film and (b) disk type zinc oxides prepared
by wet chemical methods, sintered at 1200°C for 2h.
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Fig. 11 SEM micrograph of ZnO film cross-
section, sintered at 1200°C for 2h.
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Fig. 12 Grain size distribution of ZnO-Pr

sintered at 1200°C.
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Fig. 13 V-I characteristics for ZnO varistor.
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