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ABSTRACT

Stable zirconia sol was prepared from zirconium butoxide Zr{QC,0y); as a precursor and ethylacetoacelale(EA-
cAc) or diethylene glycol(DEG) as a chelaling agent under ambient almosphere by Soi-Gel process. The synthe-
sized sol was coated on 304 slainless steel substrate by dip coating, thereafter zirconia [ilm could he ohtained
by heat-treatment at 600°C . The characteristics of coaling film were determined by FT-IR, XRD, and ellipsome-
try. Through FT-IR spectrum, absorption peaks due to chelation of zirconium alkovide were found and absorp-
tion peak represenied Zr-O-Zr handing of telragonal phase was shown at 470 cm ™. Crystallization of zirconia
gel and hlm from amorphous state to tetragonal phase started at 400%C, and then transformed into menoclinic
phase around 700C . Zirconia film coated on 304 stainless steel substrate showed relatively low porosity of
16% when it was coaled with 0.4M zircoma sol and thereafter heat-treated at 800T and the film was densified
continuously up lo 900°C. The zircopia film of 10 mm thick acted as a proteclive layer against oxidation up
to 700T.
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Fig. 1. Flowchart for preparation of polymeric ZrQOs-Sol.

EEREES pfzisq (100) Ao 1100 A SiO2&

e o2, Y4T Uus) P @ T 7% 6
gt AMEEtdoh Alae e F4E S8 A7)
2] sdle] 25 oME % SRR AR T Az
she] Alg-shedch =i Zﬂ’i]’“‘ DL-i-'”ﬂ(dlp coater}E o]
45t A2F FEN 7 gz, kR Ealz)y]
Hated oF 184 wbajd & 4Cm/mm -f] Sx g 7jas
e ey TeleeHy TRsan, 2Yd we

Az FA A Az ?F-
400~900T &) 2= -cr"] efl 4] o]

eHAFE o] FAA

23k

23. SEIt

231 F3 Adge EH

PR 7 s 2l Bl F2 A, §7)
=2 g8l ¥ GAe Ay o] gz WsE o
ok27] #1%ted FT-IR 248 el §2 Nujoly

(Bomem, Hartmann & Braun, Michelson, MB-Series)
o5, APLE 22 (200~~900C ) A LAefq F
KBr#{Mattson Instruments 2020, Galaxy Seres)o @
400~4000 cm ™! Qe 4] 23 sl o).

dhete) 92 AEL f3e17] Hslel, AFUE 10T
/min.e] S&&3x T 1000T 7R AlE) (Rigaku,
Model No. 831H}2 atgich, 2bube) dx]a)d iz 4}
AES ghalelr] A3te] Aralg 7 25400~ 1000T)
ol 4] 141709 SAE)sls] 24872H20) 20~70°71=] XRD

AE

o
=

a,

A

%

s
k=]
i

-1061-



{CuKa, 30kV, 10 mA, Scan speed 4°/min,, Philips APD
Xray) 24L& shgen, 2|7 o¢|HdE EAcAc(eth-
ylacetoacetate) k=il w2 ZA % 752 WshE Gopur)
Pate] A=z F dFAbel= 1E< disjA 02, 05,
0.7, 1B EAcAc?] A7|=ks dlsAlA Azxg AR
6007, 7007, BOOTC oA Zh2} 307t d=j=) et & XRD
44 shalch

232 wiole 24

Al E ge]s] $lol oF 120nm AT FAR H-Z
wg A2 3]el wiehe] dxje] E(A00~900C el
2 A Es #laky] 5k g XRICuKa, 30 kY,
10 mA, scan speed 4°/min., Rigaku Automated X-ray)
Balg shelvk mah 304 2| Q2 AR e o2
2o} wpehg ZF 2R(500~000T el A 2A]=|§
Fol XRD ¥41% sle] 7|39 415} =2 etk
R4 Fe) FEOI~043)0] BHE vuks] T Ase
Amsl Axs welBr] fleke] J-BRE ohe o
S E(500T ~900°C )l A DAl wr & ellipsometry(Auto
EL-II, part No. ASR19)E Algsle] FAel 388
zxsigch 2RE 29E olene e gE 4
o wers) FlFEE AHalsle obupe] AwHs A=E

2

fesae
n/—1 P
n*—1 100
-1
= (L )X 100(%)
n*—1

n :7lEe] g A2zele| FHERISY

Table 1. Stability of Zr(); Sol According to the Con-
tent of EAcAc or DEG as a Chelating

Agent

Zirconium ! Status

Index H:O EAcAc
Alkoxide of Sal
Z1 1 mol 2 mol 0.2 mol stuble
72 1 mol 2 mol 0.5 mol stable
Z3 1 mol 2 mol 0.7 mal stable
Z4 1 mol 2 mol 1 mol stable
Zirconium Status

Index ) H.O EAchAc
Alkoxide of Sol
E1 1 mol 2 mol 0.2 mol slable
E2 1 mol 2 mol 0.5 mol stable
E3 1 mol 2 mol 0.7 mol stable
E4 1 mol 2 mol 1 mol stable
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