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Hydrothermal Synthesis of BiFeO; Powders under Loose Conditions
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Abstract: Bismuth ferrite(BiFeO;) powders were hydrothermally synthesized by using FeCl;-6H,0 and BiCl; as

staring materials, NaOH as a mineralizer and NH,CI as an additive. The results show that pure BiFeO; powders

can be synthesized under loose hydrothermal conditions of reaction temperature ranging from 140 to 230 °C and

NaOH concentration ranging from 2 mol -L.™" to 5 mol - L.™!. Moreover, the morphologies of the products can be

controlled by changing the hydrothermal conditions.
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Fig.1  Product phases at different NaOH concentrations

and reaction temperatures after 6 h reaction
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(a) 120 °C, (b) 140 C, (¢) 170 °C, (d) 200 C, (¢) 230 C
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Fig.2 XRD patterns for the powders synthesized at

3 mol L™ and various temperatures
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Fig.3 XRD patterns for the powders synthesized at

200 °C and different NaOH concentrations
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Fig.4 SEM imagies of samples synthesized at 3 mol- L™, and various temperatures: The inset in d is HRTEM image

L A BT R BRVR R 3 mol - L IR SR S
BB B 2 mol - L7 W 7 I8 B B A — 34 A Y vk
JEREZ 4 mol - L7 B =W TG SR AN K A= T B 1 2l
AR BRI R 4 mol - L B 7= Wy 9 JORL I B BR AR 5%
SEJPIR, REDEH , ROFZ R 11 wm, o XRD #1671
B2 (55 nm) B RIS £ | B2 WK WUk R 4 £ /N
RV SN BLY B BE R 5 B 6 mol - L B, WY
O RN A N 4 mol - L™ I 7= 40 1) S0 AR AL | {HLH:
TR 2 T3 PR VR 22 /INIORE | 376 P I R X R
M5 pm JEZY 0.4 um BRLI 7 B X REEL 3f, W)
1K S 7 HUR S A0 W) BisFe 0o, X BiyFe 00 HIIE
PG T EMERGER S, K S F | BEE Tk
B 7 0 FURLAS Ik O iy ELASURE Hy P 2R 5 7 2
R HL B B E BEFE 3 mol - L7 3] 4 mol - L7 0], )24
MIES & A T R OCE K g B S S

.......

5 um

S5 A AR Z | ORI S A R A
RS 5 R P ORI . 53 4h,
TERAR I FRGE | — s Bl A M) T ke 2 iy Sk 49y 114
Ve, DR OR & 09 i e AR K™ 1, (R
UNSRATAE RS B JEE | SR K A B vk JEE 7 12 1t TP
R B A A A [T Bt 2 k8 DR Y A B 2/
TR P — Ui, DIR G S 20 (9 508 LB 10 B0RE
MBI, XL, i TR AR A
SRS G 4 A SRR LU D | i DU R BT
7 RURE FEBER  TE R T I AT AR SR ) 7 )
TOURL B 3 B A J32 1) 496 5 T 08, % — D7 T, et 1)
AKARFREE BT OH-BIAFAE | WA T r 5 B
A JEE R R A I LT R 2 A T
¥ Ty st | e LA A di Rt ST | 3 1E 2 7 ) Y
UL I 57 Tl T2 (1 496 i 1 DAY 3R A 30 23 B DA

(a) 2 mol-L7, (b) 3 mol-L™, (c) 4 mol-L™, (d) 6 mol L
5 N 200 °C, AN A B vk B T AR 2 W 14 SEM E
Fig.5 Powder morphologies of the samples synthesized at 200 °C and different NaOH concentrations
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