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Preparation and Photocatalytic Performance of Nano-bismuth Ferrite
with Tunable Size
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Abstract: A modified polyacrylamide gel method was used to fabricate BiFeO3 nanoparticles. Thermogravimetric analysis, differential scan-
ning calorimetry, Fourier transform infrared spectroscopy, and X-ray diffraction were used to investigate the thermal decomposition process
of xerogel and the formation of BiFeOjs phase. It is demonstrated that high phase purity BiFeO3; nanoparticles can be prepared at a calcination
temperature of 600 °C. Bisacrylamide, which acts as a crosslinking agent, plays an important role in tailoring the grain size of the resulting
BiFeO3 nanoparticles. With increasing bisacrylamide content, the grain size decreases gradually. As a result, a series of BiFeO; samples with
average grain size of 52-110 nm were prepared. Scanning electron microscopy reveals that the prepared BiFeO3; nanoparticles are regularly
spherical in shape with uniform particle size distribution. The photocatalytic activity of BiFeO3 nanoparticles was investigated by the degra-
dation of methyl orange (MO). The experimental results reveal that they exhibit a pronounced photocatalytic activity for the MO decomposi-
tion under ultraviolet and visible-light irradiation. With decrease in particle size, the reactive activity increases. The optimum conditions for
the photocatalytic decolorization were determined to be initial MO concentration of ~10 mg/L and catalystamount of ~2.5 g/L.
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Fig. 1. TG-DSC curves of BiFeO; xerogel prepared by adding

acrylamide and bisacrylamide in a ratio of 25/5.
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Fig. 2. FT-IR spectra of the xerogel calcined at different tempera-
tures. (1) Xerogel; (2) 300 °C; (3) 350 °C; (4) 450 °C; (5) 600 °C.
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Fig. 3. XRD patterns of the xerogel calcined at different tempera-

tures (a) and standard diffraction pattern of BiFeO; (b). (1) 300 °C; (2)
400 °C; (3) 500 °C; (4) 600 °C.
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Fig. 4. XRD patterns of the BiFeO; samples prepared with different

ratios of acrylamide/bisacrylamide. (1) 25/0; (2) 25/1; (3) 25/3; (4)
25/5.

TR T R4 BiFeOs AH, JE e 22 I L. £F 1)
S 349 R RS () S 3o 2 R AR A 3R d = K Beoso??)
AR, b kO kL TR R 7, B 0.9; 4K
CuK S35 K (0.15418 nm); @4 firiit 1, pilidpe=
Bin?— B2 R, Frf B RS, 43 1 o SIE A 5 MUBR HE S
FE S AT S W 2 i w5 . R BiFeOg (1 (100) 7 4 i
0 20 5, Al H R RSP 3 R RSE L g5 AR,
A 445 Tk i 5 00 TAT O T % Lb 4 A 2510, 2571, 25/3 Fil
25/5 I JIT 43K b (907 389 ok RUSE 43 331 24 110, 95, 70
152 nm. XA A TG Jr A A A B AR T A T IR AR T
R, JO IR AR ALBR I RST80T 945 Tk fr 5 i
(107 358 o, e R L R < 0 o /N 2T, 3 R s A
WoF- 359 SR RCSE I A B EE A St R I, KT A T
e A 2, 502 ST B AR, Bbe = 1)
HEL A AR, 10 L Rt 25 AR AN 4.
24 SEMZR

5(a) A1 (b) 73] A2 A 1 i 55 00 A 443 T e L
1] >y 2510 1 25/5 I 454 dh (1) SEM B v, W LUFR
e, BORL RS 20 A1 3850, TEARER hy WU, JE AR S ERE,
IR AN FE P S 50K RSE 43 5l 2 110 A1 55 nm
FiAi, 5 XRD &5 REEA B 5546 GeI N I I i 5%
B R B, A S AT IR A A N T S R
B, A Vs AT A e R e A R R L Ak i

B 5 WGBS WA GBI LS5 34 25/0 F1 25/5 &
43 BiFeO; # Mk SEM B R

Fig. 5. SEM images of the BiFeO; samples prepared at acryla-
mide/bisacrylamide ratio of 25/0 (a) and 25/5 (b).
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