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B E. RAMAGUKSEEENLE (ZrOCL8H0) Hl& Zro ¥, |AERB. REME. BEMMA. THE, IR,
DSC. AFM %8 F Bt W e A B vE BEUEAT RIE . SR EH, ZeO, WRKL A RN 18.9 nm, WL 300 C
AL ST R A 1.95, BB RTINS T8, RE FHEBEELNY 0.561 nm, BEMBOLH G BEN 14 Jem® (1064
nm, lns).
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TEAER M AAEEE. hFERE. WELE
e BEY), FAEER-BEIEHI& Zr0, #i Kt
RERBF B 51 E N M EH 1) 248 . 1. M. Thomas®ERH
V- R T 241 & 7r0,/Si0, & R4 (HR) JEZ, H.G.
Floch®'7E¥AE Limeil E K58 FIRBAT T HI K A5 -
B T R IR HBFSE, £ AIOOH, ZrO, M HO, %541
Bl &g £RE. BRnZEYSRAKREKREE
{8 (ZrOCl,-8H,0) #ill & tH m#r it & ZrO, #ifi. LA Lk
il & BV BR-BR B ZrO, MR A4 9 FAE 1.5~1.72.
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2.1 ZrO, BERYH &

7ZrO, YAl E &4k 8 (ZrOCl1,-8H,0) 7EZ ¥
BHRBEmMAKBmR. EHER —FTEY
ZrOCl'8H,0 MAFERMITKZBEH, EZR TR
SiHi#E 30 min 5, ZrOCl, 8H,0 WA B2, IR
E | 85 C RN 20~25 min, BEFZREFIEAE
EY .
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R BERZE kG EHEHE Perkin Elmer A& 47"
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XE-100 JRT 17 B g

3 LERMITE

3.1 BERRBREM

T b A P R B B T 1) AR A B AR 1 R
RIS 1, KB AR W MO R PR . W
KEBEBE RS RIARA0 /N, MV ARSE, B ¥BE TRl
SEB. B 1O EE T BOR BB R 2, %Y

e @ - I, B, 1977 44, L&, R DR BT AT, L 201800, H1%: 021-69918279, E-mail:haiyuanli@siom.ac.cn



* 186 - WAEREMES TE

W3ITH

RS BIKEF &, RIRCHIKERMEAER, Bk
JURJGHTHINE, 1X0] (e 2RO MR EE . f
BRI, BHREE 25d AHIRBERA K, 25d EH 1%
K%, BRABEAZEEL -, B -EHE%
EEYR . X P& 8 Zro, IR BB R IFRORE R
EtE.

i
=

Sh. ./"

. _.___.---4._/ -

Viscosity/mm?s™
[ ]
L

M
=

—
L

510 15 20 25 30 35
Time/d

B 1 ROR: REBG BT (R) 2 4L

Fig.1 The viscosity of sol with time

B 2 o B REARAL — JR IR BRORRE BE 7 A 15 Ot o FURE Y
P RifE A 18.9 nm. MEWEH, WER RS #EHT
BN, RO M A, B B AE 20 nm A5,
HE KT 40 nm B KRR BRAFAE, HIIERIEE.
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Fig.2 Diagram of particle size distribution of sol
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Bl 3 % ZrO, M IRE A AR AL E 1) IR i
B, B4 609 cm” Zb IR BIE S Zr-O 1H4E IR 3 1805,
1105 cm™ AW W% Y Zr-O-Zr 25 i 1 45 4R 50 1817, 1554
cm’' AbWR LI g Zr-O-C 1848 #= 30181, 3360 cm™' b
LW E % OH Rz tig™. ME®EH, OH
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Fig.3 IR spectra of coatings at different temperatures
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MR R E SRR EE (A ENER)
BIRSFE, FIFEREEANFN, HRRHESEE
P EZ mpPXER
1+ R
n, = V(1 )"o% e
K e BREBEITHE, nos n, 2R ARAS A
HERBFHE CAANFAREATSRN, no=1), R K
R U (R A
4 ABEAITHEBBRENZL L, EhR
SR N TE K 450~500 nm AT . BEAACEEE
HIFE, REREGV S RER, BRKEBE, it
¥ R. HETEH, 300 CLUA, BRI EMH
AR A T, SRR R 300 TR, 3
SRR EIK 1.95, {8 2450 kb 35 I8 B 4k SE T iR B TS R
AAARK, #9300 CHEEE ERHALLER .
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Fig.4 The refractive index of coatings at different temperatures
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Fig.5 TG/DSC curve of gel
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B 6 & ZrO, M2 200 CHALFR ) AFM K H
HiE. MERmMAENYS TR, REOEEERD. H
AFM E 18 2| REFHEREE (R,) 4 0.561 nm, A
WEEB ST .
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Fig.6 AFM image of coating
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MEE et BEE S T RSO BUSIh R —
MNEER. EHEARRDA T KB 54 8 E 3R
G ERA 1-on-1 TR ZrO, 8 1 ¥k
WAL, BEE R EOE B ME N 14 Jem® (1064 nm,
1ns), FBFTHRMK IGS-1 AP BB ERGBE R
16 J/em®* (1064 nm, 1 ns).
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B HAMBEELEREF ENMAKERET
ZrO, ¥ 1B, ¥ BCKE B AT (] AL LB /N, RFERITH
R E N AREBRRL R 2 B, PRI 18.9
nm; HRELAFRELAEFAFREMTHE, & 300
CTHAERJFIH A EIE 1.95; HERmMIEFY ST
¥, RETHHEBEZEMNRS 0.561 nm, BEHBOLHG
MM % 14 J/em® (1064 nm, 1ns).
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Study of Sol-Gel ZrO; Thin Film with High Laser Damage Thresholds

Li Haiyuan, Tang Yongxing, Hu Lili
(High Power Laser Physics National Laboratory, Shanghai Institute of Optics and Fine Mechanics, Shanghai 201800, China)

Abstract: ZrO, sol was prepared by controlling hydrolysis ZrOCl,:8H,0 in heated alcoholic solution. The thin films were deposited by dip
technique. The characterization of ZrQ; sol was analyzed by viscosity, particle size analyzer, IR, DSC and AFM analysis. The results
showed that the average size of sol particles was 18.9 nm; the refractive index of coatings treated at 300 'C was 1.95; the morphology of
coatings surface was smooth, and its average roughness was only 0.561 nm. The laser induced damage threshold of ZrO, coating was 14
J/em? (1064 nm, 1 ns).
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