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Preparation of Thin YSZ Film by Electrostatic Spray Deposition
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In this study, thin YSZ film was prepared by electrostatic spray deposition. The morphology of thin film was strongly
influenced by precursor solution and substrate temperature. Especially, dense YSZ film was obtained at the substrate tem-
perature of 400 ‘C. The YSZ film growth rate was 12 pum/h at the optimum conditions. Product film was characterized

by XRD, FE-SEM and EDX.
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Table 1. Precursors Used for YSZ Feed Solution

oY
y

Precursor Supplier

Zr acetylacetonate Zr(CsH70,)4 ALDRICH
Y chloride YCl; - 6H,O ALDRICH

Y nitrate hexahydrate Y(NO3);6H,O ALDRICH

Table 2. Operating Conditions for Electrostatic Spray Deposition

Feed rate 2.0 mL/h
Applied voltage 4~14 kV
Distance between needle and substrate 6 cm
Substrate temperature 250~600 T

capillary

T oacale i V syringe
i ‘Hnozzle pump

—_ high BE

voltage

1 heating
device

Figure 1. Schematic of electrostatic spray deposition.
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Figure 2. TG-DTG graph of zirconium acetylacetonate at the nitrogen
atmosphere.

o] AL AR s T @ -2 EA: 20 mm, T

Q

2 mm)S AAANE ARSI Table 25 2 A& oA ARR3E A2 5T
WO AR 24 2715 YERdth Az vk AAF2E 47 9
&) 800 ColM 2 h 5 3k43I3ic
3. Zdut 9 At
3.1, MH BU2 TGA =AM
B Ao AREEH A9 zirconium acetylacetonate®] H% -3

Hhgoll Bet TS 7<) o} & 4= gtk Wang (9] Zr(CsH70,)48]
23S 40 Colld 500 CT7HA infrared (IR) spectrometry 2} ther-
mogravimetry (TG)E ©]-&38l0] ZARISITE &7 3171914 zirconium
acetylacetate®] A 74 110~187 C, 187~245 C, 18|11 245~
440 CTY Al #7102 Uz 4 91%9loH, IR A= EE acetylaceto-
nate 73 310 Collx] 48] Fa= S-S RT3l TGS IR &
2 AF}= zirconium acetylacetonate”} At A S8l A] ¢ka1, 440 C
oA Ea7F 4dE AL HojFih

Dyukov 5{10]<> Wang 5{9]°] ¢l 7137} 7¥0] zirconium acetyla-
cetonated] 5 A T7FOZ UESIth A WA F£7H100~200 C)ol
M 18.9%2] A4S Kol acetylacetonate] Z7HE 37} o
H} 7 0139 F F7H200~400 T 400~470 C)> Wang 519]<]

A3t} nlaste] HAY Fobsltk

B oM 99 F A9} vlwsle] T Zr(CsH/0,),2) 58 7
o] #EESIT, Figure 25 A4 971914 10 T/ming $2&52
zirconium acetylacetonate®] TG 1#|3XE YERATE 150~200 CollA
5%9] A FAE Kol o= A () 2ol 74 CHy7L 2alls

Hl-=

= POl 200~240 T &&= MM 31.5%2] 57 g 1
o=l 4 ()9 22 Tl W] dofddth
ZI‘(CsH702)4 - ZI‘(CH;COO)z(CsH702)2 + 2C3Hy (1)
Zr(CH;CO0)(CsH:0,), — Zr(OH)(CH5CO0); + C3HoO 2)

1 013 FA AT tha eREEA 340 C oA 41.3%2] FA 4
& Holi 2 3)7 22 | vhgo] dojdtt 450 Tl & 52.5%9]
A 2425 Hol=dl 4 48 2 w3l whgo] dojdty, upx|ete g



ksl
100 -0
80 - - -10 S
=
T o 3
S 20 §
] [
5 Z
';!o’ 40+ o
s 0 g
o |
204 =
-3
TG 40 =
il
OTG
T T T T T T T T T -50

0 100 200 300 400 500 600 700 80D 900
Temperature ['C]

Figure 3. TG-DTG graph of YSZ precursor solution at the nitrogen
atmosphere.
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Figure 4. Spray mode as a function of applied voltage: (a) 4 kV, (b)
8 kV, (¢) 12 kV, and (d) 14 kV.

Figure 5. FE-SEM micrographs of YSZ film prepared by different
precursor solutions: (a) 0.085 mol/L Zi(CsH70,)s + 0.015 mol/L YCl;
* 6H,0, and (b) 0.085 mol/L Z1(CsH;0,)s + 0.015 mol/L Y(NOs3); *
6H,0.
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Figure 6. FE-SEM micrographs of YSZ film prepared at various sub-
strate temperature: (a) 300 T, (b) 350 TC, (¢) 400 C, and (d) 450
C.
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Figure 7. XRD pattems of YSZ film prepared at various substrate
temperature.
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Figure 8. FE-SEM micrograph of YSZ film (cross-section).
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Figure 9. EDX result of YSZ film.
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