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Preparation and Formation Mechanism of Fibrous Hydrous Zirconia

at Low pH Values

ZHALI Lin-Feng, SHI Tie-Jun, WANG Hua-Lin
(School of Chemical Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Hydrous zirconia was prepared-at low pH values with ZrOCly-8HO as raw material, HoO5 as
hydrolysis promoter and ethanol as solvent. FT-IR, TG and XRD were applied to study the components,
structure and heat-stabilization of hydrous zirconia. Light microscope and FESEM were used to analyze
the microcosmic structure of hydrous zirconia, its formation mechanism was also discussed. The results
show that the molecular formula of hydrous zirconia is' Zr(u-OH)2(OH)2-2H20. The hydrous zirconia
is amorphous, and as the treating temperature rising, it will turn from metastable tetragonal phase to

monoclinic phase. Thehydrous zirconia'is fiber cluster composed of small short fibers via hydrogen bonds.

Vol. 22, No. 2
Mar., 2007

Key words zirconia chloride; hydrous zirconia; hydrolysis; preparation

1 5|7

ZrOg E—F B+ Z &M E, BAm
I s, TMEZ ML RAYERE, AR N ZhEERS
BE AL B R AR g M R LA B A
JE RS (12

ZrOy KGR 2O WHTEY & —, Hifil &7
EM L& SKEWHIAR. EEAES A E %
VIR, HH A S ZrOy By £ Fhid R & B,
ZrOq 7K A4 — M W] LA 2o 45 3R K W V0 a2k 5
BEER Aok AR KR, R GE, VK RD
pH {H 7B 5, BB =YWIES %2 N ERIE 32610

WFSHHE:  2006-05-08, WeEli&ekFEEE: 2006-07-10

E&WH: EHRXEARSEES (50373010)

BB OOl A RBRIE Zr0s KE WG ., R R T
FALEE B BF s g & (780, 1 % F 2R 4R AR ZrO2 K
BT R RER D, Amit 2 O /N X B4
i 5 (SAXS) Xt ZrOCly /K ¥E W 15 8/ ZrO2 K&
YT TR, RIFE pH HEEMRMEFMHT, Ui
ZrOy K& W0 TR R AR 0 7, 1T B AR
RV EM BT R ER N 4.0A BRI U R 4K ZrO,
KEY, HXCHREHBEIR 202 KE Y BARTE
AR

A TAER A Ha00 & Ak ZrOCly-8H,0 /K 7= 4
HCIMOL i Ho7E G K 2 BEVE Wb K. 453, 1k
1Y pH ERFFTE 1~2, AR/ RN 4R 2O, KA

EEE: BMIE (1977-), B, LR AE, . E-mail: zhai-lf@sohu.com. BMEERA: H24. E-mail: stjhfut@163.com.



224 I LA K W) 22 %

Y. PR T ZrO K EA R, HEEERIEH,
Wt T ZrOo KA W 45 4e R TE 51 B TE LB

2 LRFAE

2.1 FHER ZrO, KEHHFIZF

Bt 10.0g 43 A4l ZrOCly-8H,O F1 20mL JG/K Z, B
BUNF] 100mL FEAR Hfr, 858 £ 5 18 24 I H 58 4
VEfR. L n(H205)/n(ZrOCly-8Ho0)=6 S HUK B
N 30% 1 HoO2 5 40mL JG/K IR G, SR1EW
FIAAE NIRRT, WinTEE, ¥iR THRE
5d Zefi. 50°C N, RHESE 2 K OR B F 2T,
T T EARE 0°C B JoK QB S. S8, JFFTHE
2 TRFE N H 2 TR 24h J515 (00 50 21 20k 44
2.2 HFmIIRIE

L8615 1Y Bruker Vector22 FT-IR, KBr & F;
ME /ML Shimadzu TGA-50, F+ &3 2 10°C/min;
J6% WA EE XSP-XSZ; & & S i T B8 (FE-
SEM)JSM6700F; X SR AT 5 43 A D/max-~+B, 1
Wi E B 5°~35°.

3 ZRFTR

3.1 FT-IR 4#f
B 1R e sbeig &, K () o (b)L

(c) 4 B4l ZrOCly-8H20 . 80°C F 48 24h £ 5
A1 800°C AbHE S AUAE . £ (a) "1 500 F 744cm~!
Bt SEE S Zr-O 4R 3h IRkl 3250 1 1620cm — FSE
i J& ZrOCly-8HoO 45 iy 7K i 5 AR A 0 T 28 (c)
£ 750cm ! Ky ZrOy FRAE I, FE 3500 FI 1620cm
Ak 1 7 5 T WA U S Zir O 3% T /Ut 0 38 W B /K 7 A
#. Hi£k (b) #£ 500 F1 744em ™t [ K Zr—O 5
WU, 3507, 3412, 3137 il 1620cm ™" b %
oW S ¥2 FERR ARV, D341, HTRAE 1040em ™" B i

(a)

W\
__'_L_'__/_’/(S)—"P“'/__\\

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm'!

B 1 kst ig e

Fig. 1 FT-IR spectra of zirconium compounds

(a) ZrOCl2-8H20; (b) Fibrous hydrous zirconia; (c¢) ZrO2
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Fig. 2 TG pattern of hydrous zirconia
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Fig. 3 XRD patterns of hydrous zirconia calcined

at different temperatures
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Fig. 5 Microscope photos of dispersion morphologies of fibrous hydrous zirconia at different time
(a) 1min; (b) 2min; (¢) 3min; (d) 4min; (e) 5min; (f) 6min
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Fig. 6 Schematic of the growth process of hydrous zirconia
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