DOT :10. 15%867j. 1006 ~7930. 201 1. (5. (D3

43 5 B 4 o2 O A H ok F oF R Vol.43 No. 5
2011 10 1 Xi/an Univ. of Arch. & Tech. (Natural Science Edition) Oct. 2011
O L
(. , 710055; 2. 710055)
XRD, SEM ,
0.2— 0.3 ”m
A1203; H
0643 A . 1006-7930(201 1) 05-0725-05
1 5 =
a’AhO.% s
[ . ,
b b [2]7
A) Al A) [3]
Ti02 Ti02.Si02 ALOs ’ 2 h,
; Ti02.Si02 3.4 AL20O3; Richard F. Hill
4 , — 1 100°C A1203;
Wu U . 50 nm
aALOs s Hsiang ' 1000°C 200 nm. 25 nm
aA1203; 7 , . 1200°C
5h 3—22 Mm . 0.2 "m N
) A](OH)? .
AI(NOs)s NH4HCOs; , NH4F , 1000°C
2 h 3~8Hm, 0.2~0.3 *m
2.1
: (SEM ) ( JEOL JSM-6510LV ( D/
Max2550VB+/PC), SB4200DTD ( ); ES60— 4]
( ); DF— 1018
);
* :2011-04-15 : 2011-07-30

(40903042)
(1960:), s



43

726 ( )
( )3 ( ); (
); 2000¢( ),
2.2
’ ’ pH ’
. ) 10 min, .
,120°C
2.3 ALOs
2.4
XRD : D/ M ax2550VB-+/PC X
. CuKa 50 mA, 40 kV, 0.02°, 5~90".
SEM : JEOL JSM-6510LV
20 kV, 11 mm, 40 mm. 10 min, .
30 s.
3 #R5k
3.1
3.1.1 iR X8y =k
’ (
) ’ pH ’ ’
AT+ 3NHsHCOs= Y—AlOOH + 3CO:+ H20 + 3N H4‘
1 XRD , JCPDS
21— 1307 s
( )9 H
Al 4 4NH:HCOs= NH:AlO(OH)HCOs ¥ + 3CO-+ H.0 + 3NH.
2 XRD , JCPDS 42—0250 )
500
400
400 r
300 \
> 2 300
z 5 I
g 207 WMW Z 200t J‘ H’
00| " W
T MWWW
0 : ' ' ' 0 . . - -
20 40 60 80 20 40 60 80
260 26
B 1 4% &4 XRD B B2 a8 4% XRD B
Fig. 1 XRD pattern of Boehmite Fig.2 XRD pattern of AACH

3.1.2 pH 1a# %R
pH
pH=10.0,
pH ,
OH— )

8.0~10.0

.pH=8.0~9.0 :
pH ’ ’



5 : 727

3.1.3 i Ak Y R

A13+ ’ ’ pH ’
. 20— 30 d. min .
3.2 r 1 1 1 1 1 1 1 1
3(4) 3500 1
1200°C 2 h 3000-‘
XRD ,1200C 2h 1
eA1:05. 31 20
1 000°C 2h %‘2000-
XRD ’ g 1500-."‘“ |
Y-ALOs.  3(2) 3(3) 8 J
e M 3
. 10007C 2h T e ‘L‘““JL
= ‘WM’W_
XRD . W /W 0.1 5504
’ xALOs ’ 7 W e 1
ALOs, W /W  =0.3 ., 05
a-A1203, 100 20 30 40 50 60 70 8 90
20/°
, , B3l B 3 ARERAS B 4 XRD 4T 4R
200°C Fig .3 XRD Pattern of calcined
3.2

(a) (b w /W =0.1 (e DW /W =0.3

B4 AMsedey SEM BA
Fig.4 SEM photograph of Al, O3 powder



728 ( ) 43
. . 100~200 nm. w /W =
a1 ., , 500~600 nm. w /W =0.3 ,
’ ’ 3~5 !‘Lmy 0.2~0.3 m. . N
3.4
3.4. 1 i Hef) #vh B ALES o A07E 1B A9 AL T
s 15 .
a‘A1203. ) (03 ’ 027
1200°C NH4F, NH4F
, , AL , NH4F Al
, ATT ALO; , NH4F
XRD . 1 000 C Y-ALOs ,1200°C
aAbOs 1 000 C
. W /W =0.3 ,aALO; 1200C 1000 «ALO:
0-ALOs , Y-Al2O3—> a=Al203.
3.4.2 FK K aALOs £ RAITHHT
a-A1203 R—3¢ s , a=—0.475 8 nm, ¢=1.299 1 nm(JCPDS
43-1484). NH.F
a-Al.03 . ,
. ,  (0001) ’ (0001) (1010)
, (1010 (000D , (1010 ,
ol Lo a-A12.03
s s . SEM ,
s , 300 nm .
3~8 tm
) NH4F afA]ZOfﬁ 0 -
AlLOs3 NHsF
4 %
. . ., 1000°C 2 h
XRD SEM ’ 3~8 Mm, 0.2~0.3 "m
NH:F a-A L O3 ,
, a-Al203 .NH+F Y-ALOs a-Al203,
0-ALOs . a-A1.03 NHsF
a-A1203 NHsF
References
[ 1 , (. , 2010, 24(16); 152-153.

PEI Xin-mei,, RONG Lan. Preparation of Flaky Alumina. by. Molten Salt Method[ J]. Materials Review, 2010, 24



5 : 729

(16). 152-153.

[2 s , . [J. , 2011, 16(1D. 73-
79.

LONG Xiangg CHEN Wen YE Hong qi. Preparation of lamellar aluminium oxide through molten salt synthesiq J] .
Materials Science and Engineering of Powder Metallurgy, 2011, 16(11); 73-79.
[3 A Kebbede, Jparaii A H Carim. Anisotropic grain growth in a-Al,0; with SiO, and TiO, additions[ J] . J. Am.
Ceram. Soc., 2000 83(11):. 2845-2851.
[4 HILL RF, DANZER R Synthesis of aluminum oxide platelet J] . J. Am. Ceram. Soc., 2001, 84(3). 514-520.
[§ WUYQ, ZHANG Y F, Pezotti G. Influence of AIF3 and ZnF2 on the phase transformation of gamma to alpha a-
lumina[ J] . Mater. Lett., 2002, 52(2); 366-369.
[6 HSIANG H I. Synthesis of a-alumina hexagonal platelets using a mixture of boehmite and potas-sium sulfate[ J] .
Commun Am Ceram Soc, 2007, 90(12); 4070-4072.
[7 s > s . a-ALO; [n. , 2008 22(2).205-207.
ZHANG Qian-ying. ZHU Li-hui. LIU Wei, et al. Influence of additives on the morphology control of aAl, O3 plate-
lets synthesized in molten salt[ J] . Chinese Journal of Material Research, 2008 22(2).205-207.
[§ HEJ LIUW,ZHU L H, ea al. Phase transformation behaviors of aluminum hydroxides to alpha alumina in air and
molten salt[ J] . Mater Sci., 2005 40(12). 3259-3261.
[9 s . [1. , 1997(2) . 32-34.
SHEN Yang-yun, SHEN Yi. Effects of Several Dopants on the Morphology of Alumina Crystallites at Ultra High
Sintering Temperature within a Reducing A tmospherd J]. Bulletin of the Chinese Ceramic Society, 1997(2).32-34.

[ 10] , s . [n. ,2000 22(1):36-38.
SHEN Yi. ZHANG Qingjun, SANG Xiao-ming. The alumina sintered at super- High temperatureq J] . Journal
of Hebei Institute of Technology, 2000 22(1). 36-38.

Controlled synthesis and characterization of flaky alumina powder

JIANGYuan-ru's LI Zhao', JIA Cai-xia's ZHAO Bin', LIU De-yao®

(1. School of Sciences Xi an Univ. of Arch. And Tech., Xi an 710055, China;
2. School of Mater. Eng., Xi'an Univ. of Arch. And Tech., Xi an 710055, China)

Abstract: The thesis discusses the formation of flaky alumina powder and concludes a precipitation method of synthesizing
flaky alumina pow der, using aluminum nitrate and ammonium bicarbonate, with small-amount of ammonium fluoride as
additive. The morphology, particle size and phase composition of aluminium oxide powder were analyzed by SEM and
XRD. It is found that the size and morphology of AL O3 particles can be effectively controlled by ammonium fluoride. The
crystallization of plate-like a-Al, O3 is improved by the additives. With ammonium fluoride, hexagonal lamellate a-A1,0;
powder with perfect morphology, smooth surface, good dispersion property, and particle size of 3 ~ 8*m, thickness of a-
bout 0.2-0.3"m can be prepared.

Key words: flaky alumina; controlled synthesis; characteriz ation
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