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2.1 feefEmadRiE

Z1IRHTA 7%Y:0,-Zc0, 86 800°C B4/E X HERIOEE L FMGER, L2 UK
HTRFABEMBHRASE (EPRFIHERRE), REPE1%~2%HIO: HEL
WBERREAMASEMN.2HUT (ARRAKE), RREDHPHSHRRNYNN, @
TFRIABREWEPFERELRBRD, FSRUESTEROENRBRURTSHORYD, R

1 NN Zr0, BRI P ERANETR (XMRZXXBIFE)
Table 1 Contents of the main elements in coprecipitated zirconia powder by X-ray fluorescence spec-

troscopy

Component ZrO, Y,0, HfO, Total

w/% 85.69 12,46 1.67 99.82
x/% 91.68 7.27 1.05 100,00

Content

22 Zr0, BETABRERLTER (NT X%
Table 2 Impurities and their mass content level obtained with atomic spectroscopy %

Component. Sio, MgO CaO Fe,O, Total

1* 0,024 0.011 0.72 0,015 0.780
Content
2* 0.029 0.0018 0.014 0,0057 0,050

* Number of measuring.
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Bl #HE2RBENERTER(TEM)
Fig. 1 Particle morphology (TEM) of calcined powder
(a) 420°C; (b) 600°C; (c) 800°C; (d) 1000-C
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Fig. 2 Primary particle (crystallite) size vs Fig. 3 Primary particle size distributions of
calcination temperature of calcined zirconia powder obtained with
coprecipitated zirconia powder SAXS technique
1—BET; 2—-XRD-LB; 3—SAXS 1——420°C; 2——600°C;
3—800°C; 4——1000°C

2.3 ARGEBASRITL4E

4 HE600°CHREHIMM SEM M. TR, HETRABHNNBEILFLTHAR,
BRI R ERRORMIE ARG, SRBTRFIATHRROERARKERBENAE, R
FEHK FEHRROARBRTAH (EATIRE) WA 5 Fxa. B TEITIRERNE
WRRTE 0.2um Ll EBORII R~ 4375 , T BT 60 4 B0 3 SR — K BUBLR R K F 0. 05pm, 80

B5FRMRYSHHARKKOR Y. NES EAESL, H#HETREOMNIARKR
THHERTFHE FREBHBRA.

B4 BHESEM &
Fig. 4 Agglomerate morphology (SEM) of powder
(a) Spray-dried; (b) Oven—dried

R3S HABYNARKERS B LR IHARKT YR s dawsian HE S HF
W=50% R BB R ~Fs o o/ d 535 B B AR~ 43 75 W R HE IR 22 RO LRI 48 TAF

224



(o) Oven-drylng

04 3
(a) Spray -drying,
- X
R ~
T 204 Ela 2
o H
B
100 10
|
+— ; A —
4 12 16 20 2 "1z s 20
Particle size 4/um Particle size d/um

5 ENNRENBSHEARGERITSAH

Fig. 5 Agglomerate size distributions of powder by sedimentation technique

X3 NMENBEARTRSAETRENSENKIER
Table 3 Agglomerate properties of the spray-dried and oven-dried powder by sedimentation method

Method dmedian/um a/um o a/d AF*
Oven—drying 4,36 6.27 5.86 0,834 677
Spray—drying 2,35 3.65 2,58 0,789 849

* AF——Agglomeration factor,defined by the ratio of agglomerate size to primary particle size.

M AR R Y (agglomerate facfor), EBXNE R K FPHRTE-RKBRETEHRT2Z I,
2.4 MARTHE

Bl 6 NWEFTHRHBOILR 4. TR, MEESTRBEREEYEE I HREN
e (1)—KKH, HRIMFo.lpms (2) ZWAKTL, RFEEZE0.1~5um (3)=K
S5, HR+ATF 5um(5~35um), HFEFHERTIERNSKARTES EFRERTER
—HB%, MAERPRRARTHSHEFAMEES, SE6 TR 3AREAREET AN
SAARETARAFLEHBERER, —KEILH —RBEALEBIER RS E % &
MBS MEKRSARH-KAREERTR, i -KEARKIAREKREROER,

AREXBPYSIARURSBRBENXRNE 7 TR BPRETSESLEABR(RHE
EAEB), RGBT, —REILKBERERSAKPEREN X R TR, FBETH
RER KK EREX, ZKEAREEHZREAUGBERED (MT6%), —RBRNE
B—XM AR TREZR., BT — RN T RS REE N - (RER
MEBMENT4.05%, MHEEHEREEESIN~63%ZEM), EWHBH A KA REKH
MHMRP, M—XKPRUKELEBRARE, BREAR, —RIKANZKIAEBRERA, H
W H I420°CHI1000°CHI50%, FHMNIT.5%.
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Fig. 6 Volume distributions of pore size in calcined zirconia powder
(a) 420°C; (b) 600°C; (c) 800°C; (d) 1000°C
(the vertical axis is the relative value of pore frequency)
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Fig. 7 Temperature dependence of pore Fig. 8 Temperature dependence of pore sizes-
volume 1——Tertiary pore) size; =~ 2——Secondary
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CHARACTERIZATION OF NANO-SIZED ZrO, POWDER

Shi Jianlin Lin Zuxiang Ruan Meiling Yan Dongsheng
(Shanghai Institute of Ceramics, Chinese Academy of Sciences)
ABSTRACT Nano-sized ZrO, powder was prepared by coprecipitation method and its chemical,
structural and physical properties were characterized. X-ray fluorescence spectroscopy and atomic
spectroscopy were adopted for the determination of the main components and impurity content. The
physical property characterization includes the determination of primary particle (and grain) size and
its distribution, agglomerate size and its distribution, and the porosity and pore size distribution.
TEM, XRD-LB (X-ray diffraction-line broadening), specific surface area (BET method) and SAXS
(small angle X-ray scattering) techniques were employed for the observation and measurement of
primary particle and grain size, and SAXS was used for the determination of the primary particle size
distribution of the nano-sized powder. The porosity, pore size distribution were measured by Hg-

porosimetry.

KEY WORDS nano-sized powder, zirconia, characterization, particle size, pore size distribution
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All the machinery, technology, processing, instruments, refractories, raw materials applied in
making different kinds of glass and their finished products in:

Building glass and safety glass;

Fiber glass and fiber reinforced plastics;

Domestic glass ware;

Electron glass and lamp glass;

Specials glass (including spectacle glass; optical glass; optical fiber glass; fused glass; laser

glass; solder glass; glass ceramics)

For more information, please contact;

Mr. Mo Wenyi, Ms. Wang Liyun,

International Department, Chinese Ceramic (Silicate) Society
Address: Baiwanzhuang, Beijing, 100831,

Tel: (01) 831 3364; Fax: (01) 831 1497; Telex: 22076 SABM
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