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Preparation of spherical zirconia and
NI coated zirconia composite powders
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Abstract: The spherical zirconia and Nt coated zirconia composite powders were synthesized by the chemical pre-
cipitation method. The processing factors, such as adding rate and manner of reactants feeding, the structure of the
reactor on the particle size distribution, particle growth and morphologies were analyzed. The spherical zirconia and
nickel coated zirconia powders with a suitable particle size distribution were prepared at the optimized conditions.
The morphology and structure of Zr(OH)4, NiCO3; * 2Ni(OH)2 * 2H20-coated precursors and resultant powders
derived from calcination of these precursors were characterized by SEM, EDS and XRD. The particles size distribu-
tion of zirconia precursors were measured by laser particle analyzer. The results show that, by the way of optimizing
preparation condition, the spherical zirconia pow ders with suitable particle size distribution are prepared using chem-
ical precipitation method. Using heterogeneous chemical precipitation coating technique, the spherical nickel coated
zirconia pow ders are prepared and the heterogeneous nucleation can be done on the surface of spherical zirconia pow-
ders. The thickness of coated layer, homogeneous degree and crack of surface can be controlled by the way of con-

trolling powder concentration, adding rate of reactants feeding and adding surface active agent.
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bicarbonate solution

ZrOCl,
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pH 4-5 mother
solution

Mixing, filtering,
washing and drying

Zr(OH), precursor

500 °C, 2 h| Heat-treatment

Spherical ZrO,

B 1 BRIBEACERY A & TR IR
Fig. 1 Flow chart for preparation of

spherical zirconia pow ders
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Fig.2 Flow chart for preparation of
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Ni/ ZrO2 spherical composite pow ders

1.3 MiX5FE

K HA Jeol A7 JSM ~ 2800LV 4 Hi 1 &
s HARBEY D/ max — rA X S AT SR AL P~
Y T8 SR ) A 4 R, SR R T O Tk A #
CILAS 1064 HOGHKEEE 73 B A & FORL IR RLAE K /)N
oA .

2 GRS

2.1 RS HESIE

A AT IR S SRR B 1 A B R S B AL
RN AR A DT AN I, BB S v R
B RGN A LR K KD L A
FEATERE R, R R B F s o e 3 A 2 4
K125 . AR S W &5 L B AR MR DT sE BT,
JTUIE VA B 0 200K T I S A AR T T I I R
C., A=At Ui ERE— e REN, o
TN B SR T AR B G FAE Chee, FF/D T
AJ A A% BT 5 TR B Cromo, RIS S5 3o 0 01 JE 44
FRAE AR ARDTTE XN, A R B A= i i 45 b A5
MR, KBRS R . H
B, VAR B IR B ARl O da i
IR S I 1 S e W = B Pt
R DA — e B I B0 A R, B KL
VEFE BN BI85 SRy v rh o (HIX P 7 AN R

AR M RN, RO Y — R i AN B 5 —
Py R i, E T RE RO R e R N B IR
AL AR IA B Ry R )k M R 25, AR T8
T4 S . R, ASHIFFUR D  PR R s ] B 3
RIS I B e 2%, K B 2 5 i i i v
FURE R 45 AT R, INTAT SEIRXTTESR AR A 2
T .

B 3 7 A AN ) IRk s B ARAN ()3 B35 0 ks i
B . B 3 Al WL, E I RHEE (6 mL/
min) AHFEII AT, BRI EETH o, AT UK AAORLAR 7
AR, HRORLRARAR K TMAERS SR BE(0. 2 mol/
L) fHE &4 T, kbR ER S G, R oM
W, HARRIAR AR /)N

= — (0.1 mol/L,

10 6mL/min
e — (0.2 molL,

gl 6mL/min

a—0.2moVL,
10mL/min

Volume fraction of particle/%

Particle size/um

B3 AR R AR S 0T i 0K A UKL L A% 2 A1 FR) 5% )
Fig. 3 Effects of concentration and
adding rate of zirconium salt on

precursor particle size distribution
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Fig. 4 Effect of reaction time on
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Fig. 5

Morphology of spherical ZrO- after

precursor sintered at 500 C
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Fig. 6 XRD patterns of
Zr02 and Ni/ ZrO2composite
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Fig. 7 Morphologies of NCH-coated ZrO2 powders
(a) —Without PEG; (b) —High supersaturation; (c¢) —Thick coatings; (d) —High content of PEG
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Fig. 8 Morphology and EDS spectrum of
typical Nicoated ZrO: particles
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