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SYNTHESIS AND CHARACTERIZATION OF
NANOSTRUCTURE ZIRCONIA THIN FILMS BY
THERMAL HYDROLYSIS OF ZrOCl,-8H,0

ZHANG Qinyuan** SHEN Jun LI Xiaoli YANG Tianhe WU Guangming
ZHOU Bin WANG Jue
(Pohl Institute of Solid States Physics, Tongji University, Shanghai 200092)

ABSTRACT Ethanolic acidic stable colloidal suspensions of ZrO,, which was prepared by thermal
hydrolysis of ZrOCl, aqueous salt solution, containing monoclinic nanocrystalline ZrO;. Thin ZrOs—
coating with the film thickness of 160nm and the refractive index of 1.56 was obtained by sol—gel
spin—coating method at 150 C. Such coatings have displayed excellent surface quality and optical
property. The root mean deviation of 3.7nm for thin ZrO,—film was, achieved and detected by Tencor
o—step instrument. A minimum transmittance of 1% near 1064nm has been obtained from the present
[Si02-Zr02]* multilayer HR coatings. 1-on-1 laser induced damage threshold of 15mJ/cm? for the
multilayer HR coatings was achieved using Q-switched Nd:YAG high power laser at wavelength of
1.06um and a pulse width of 2.5ns ina TEMgg transverse mode.
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L ¥ L 0.6mol/L Ttk ZrOCl-8H20 KIFWUIN RV ATIEM, AR FRBMIBRTHER pH E, K
NMAERER T ER 30mmx150mm FEXFHARFTHT, FTHBER 70%, RVBE N 100~350 T, R ETE
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HPIAR, SEBRECEREER /4, X FAFHEK. LRRA SiO2 . ZrOz . SiOz -« [MIFRE F W B H
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Fig.1 TEM micrograph and electron diffraction pattern of aqueous stable ZrO; sol (a) and

ethanolic stable ZrO2 sol (b) synthesized by hydrothermal process
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Fig.3 Transmittance of colloid—based thin

ZrO2—film
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Fig.2 FTIR spectra of thin ZrO;—films de-

posited on silicon—wafers
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Fig.4 Transmittance of [SiO2—ZrO|'* multi-
layer HR coatings (a: theoretical curve;

b: experimental curve)
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5 d=126nm, ng=1.57; 500 C H b fF d=110nm, ny=1.58. FMALEBEME, ZrO, WEEE ER/ E
%, PRENIAN, WL

ZrO; HBAFEHE M 150 CHROHEFHREZ Zr0, WIRAE SR (B 3) TUEH, Zro, HERF
RIFAYEE . mMEEE R 10, F AR AERT N BRE MRS RBTRERN:

_ 4dngnm
(nmmi11 + nem22)? 4 (nmnsmi2 + m21)?

HeAp nm # ne BHHERMAHAROFHER.  m1, miz, ma1, mao B TIERES H:

. 1
M= [ mi1 mi12 :I =HMj

T

im21  ma2

K MRS W

cosé; #L'jsinéj

ipjsind;  cosd;

Heb §; = Znjtjcos;, ¢ AIANHA, n; Bt; WEBIHRMEE, u AFERITHE. B4 BHT 10 AH
#) Si02/Zr02 R RBH RHILL.

Si05/Zr0; % B KA MM 22 2r0; MBAIHTH K n=1.56, BB dz:0,=160nm, HJE SiO, MR
n=1.22, dsijo,=210nm, LWHFIK SiOz/ Zr0; ZEMRI R MR EXEHER K, TREHNK, 10 FHH
Si02/Zr0; ZEMHR, EVRX AR RIFHELE, BKETEK >80%, ML 1.06um i B 4biE T RN 1%(E
4), RGBT 99%, ¥ 1.06um, 2.5ns BN EMOEIEA THMREHRHOCHRGBEL 157 /cm?, ZERRE—F
1064nm X SHEEFRE.

& i FAKRIEBRKERETT SRS EERHERS Zr02 FRA ZrO2 HEE, HEKMEGTHELE
FRAEREADMAE. &5 10 FH (20 B)Si02/2r0; ZEER, 7 1.06pum LFELR/NTF 1%, KiTHEE
T 99%, 7 1.06um, 2.5ns B h MGV T R EHIMOLHGREKRTF 15/cm?.
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