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HR— MG, ERETITAEITEE ASUNEAEEREZARAY. LRGN
18 B 75 200~450°C , FHRHMAE N 20°C/h, RNERMTIKE Y 70%. REHKHEE, =HL
ZWT KW, £ E1200C THF, 40044 X HEMH (XRD, HAE%¥, RAX-10),

H4 T RME (TEM, HAE®S T, JEM - 2010) H&H.
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MR 1 B[LLR 8 L 1mol/L AI(NO3)s ¥ WA RTEX S, & A /K £ 25 9% 3 8 B B: 4 430°C #
BB NI H AIO(OH) |, 0-ALO; , XAEH RS KMIBHS a-Al,0; AU R A —F.
KT B a-ALOy #F R IBAE, 7 1mol/L AI(NO;); B P iInA —F By Fe(NOs)y #173E
¥, HRME 1 L1 Imol/L AI(NO)s W MA 0.1mol/L Fe(NO3)s B, 7E 300°C i B
BHEW MY a-Fea03 . AIO(OH) . a-Al O3, AlO(OH) BB RLHETE W a-AlO, ; i K7
Imol/L AL(NO3)s ¥ # < In A 0.2mol/L Fe(NO3)y B}, 7E 300°C H BB EHH N a-Fe, 03 |
a-Al,O3 , BIRIERAAFHEAR, WA Y 300nm , 3 XRD imM 1(a), TEM 0K mE
1(b).
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Fig. 1 (a) XRD & (b) TEM of powders prepared at 300°C by hydrothermal salt solution relief-pressure
with the solution of Fe(NO3)a and AI(NQO;); as the precursor
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Table 1 Characteristics of powder prepared by hydrothermal salt solution

relief-pressure method

Precursor Additive Temperature/°C Time/h Phase Morphology Particle size/nm

1mol/L - 430 1 AlO(OH) Thin slice 1200
Al(NO3)3 in shape

1mol/L.  0.2mol/L 300 1 a-Fes O3 Hexagonal 300
Al(NOj3)s Fe(NO3)s a-Al O3 plate-like, acicular

1mol/L 0.1mol/L 300 1 a-Fea O3 a-Alp O3 Hexagonal 300
Al(NO3)3 Fe(NO3)3 AlO(OH) plate-like, acicular

1mol/L - 300 1 a-Fes O3 Hexagonal 200
Fe(NO3)3 plate-like

1mol/L - 350 1 AlO(OH) Elongated 200
Al(NO3)3 ) plate-like

1mol/L 1mol/L 350 1 AlO(OH) Fibrous Length/diameter
Al(NO3)3 KBr =13:1

1mol/L 1mol/L 300 1 AlO(ON) Thin slice 150
Al(NO3)s  KBr

1mol/L 1mol/L 200 1 AlO(OH) Elongated 120
Al(NO3)3 KBr plate-like

1mol/L 1mol/L 350 1 AlO(OH) Fibrous Leongth/diameter
Al(NO3)3 KCl Elongated plate-like =40:1, 250

1mol/L 1mol/L 350 1 AlO(OH) Elongated 200
Al(NO3)s KNO3 plate-like
0.25 mol/L - 240 1 ZrO2, AIO(OH) Ellipsoid, 8nm(ZrO3),

ZrOCly, fibrous length/diameter
0.75 mol/L =12:1

AlCl3 (AlO(OH))
0.75 mol/L - 240 1 ZrO2, AIO(OH) Ellipsoid 8, 200

ZrOCls,
0.25 mol/L

AlCl3

3.2 AIO(OH) F4141%

ML T AT LLE E, 2L tmol/L AI(NO3); A RTIRA I, RAKSRERE B ES:, 7 350°C
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il 7% AIO(OH) £F 4, 7£ 1mol/L AI(NO3)s VE W P I0A — & B R INF BT /K 08, 458
mEFE 1. H7E Imol/L ANNO3)s & W F MM A 1mol/L KBr B}, 7E 350°C 1€5 1h, {415 18 5 4
BRI 55 0 47 4R, A7 4B B9 2 B 800~3100nm , H 43K 50~100nm , FH KRB
13:1, H TEM B nE 2(a) ; M 7E 1mol/L AI(NO3)s AW N 1mol/L KCI ¥R, 4
BHy AIO(OH) MKMW ER —Ma B4, —WaKE&HUK, Hha4k AIO(OH) B K42
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Fig. 2 TEM photographs of powders rrepared at 350°C by hydrothermal salt solution relief pressure
with the solution of AI(NO3); as the precusor and different additives used
Additive: (a) lmol/L KBr; (b) 1mol/L KCI

B 3 ZrOClz . AICh BABMNECHNTIES, K 2rOCI:AICEL 3 13, REAFFMKE&ELE 240°C #18
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Fig. 3 TEM photographs of powders prepared at 240°C with 0.25mol/L ZrOCl; and 0.75mol/L AIClz
mixed solution as the precursor
(a) Under relief-pressure condition; (h) Under no relief- pressure condition
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A9 T 5 0 A Atk
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4 “Enr

HT 3R 73 A BT 0 e K R I VRO B 5k W] 1148 4 BUPE 57 @) AIO(OH) 47 4k L & ALO(OR) £F
4 ZrO, FA B S, WAMERBEFFLENFET, I o-AlLO; ¥ETE 300°C T4
e _

& F X ®W

1 Albrecht Rabenau. J. Mater. Educ., 1988, 10: 543-591

2 i R.A F, XDERGE, BEAK, B, JbR, 1979, 340
3 Sterte J P, Otterstedt J E, et al. Mat. Res. Bull., 1989, 21: 1159-1164
4 Brusasco R, Gnassi J, et al. et al. Mat. Res. Bull., 1984, 19 (11): 1489-1496

5 FWE, /RE, HHARS. FEBE (EH), 1998, 28 (3): 212-219

Preparation of Oxide Powders by Hydrothermal Salt Solution
Pressure-relief

LI Wen-Jun SHI Er-Wei ZHENG Yan-Qing WANG Bu-Guo YIN Zhi-Wen
(Shanghai Institute of Ceramics, Chinese Academy of Sciences  Shanghai 200050 China)

Abstract

a-Al;O3 powder, AIO(OH) fibers and complex oxides made up of ZrQ, and AIO(OH) were
prepared by a new hydrothermal method-hydrothermal salt solution pressure-relief. a-Al,Os pow-
ders were prepared at 300°C by using 1mol/L Al(NOj3); solution as precursor, 0.2mol/L Fe(NOj)3
as additive; AIO(OH) fiber with the ratio of length with diameter 13:1 were prepared at 350°C by
using 1mol/LAI(NOs)s as precursor, 1 mol/L KBr as additive; complex oxides made up of ZrO,
and AlO(OH) were prepared at 240°C by using 0.75mol/L AICl; and 0.25mol/L ZrOCl, mixed

solutions as precursor.
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