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Preparation of BiNbO, by hydrothermal-calcination method and its
photocatalytic performance
ZHAOQO Jie, WU Fei, ZHANG Xiaolong, SONG Qiang, FENG Yawei
(School of Science, Xi’an University of Technology., Xi’an 710054, China)
Abstract: Using Bi(NO;); « 5H, O and NbCly as raw materials, a-BiNbO,and 3-BiNbO, are syn-
thesized by the hydrothermal-calcination method. The samples are characterized and analyzed by
XRD, UV-vis DRS, TG-DTA, SEM and BET techniques. The effect of hydrothermal tempera-
ture and calcination temperature of BiNbO, on crystal structure is discussed; antibiotic sarafloxa-
cin is selected as the degradation target; photocatalytic performances of «-BiNbO, and B-BiNbO,
are compared; the effects of a-BiNbO, dosage, sarafloxacin concentration and pH value on the
photocatalytic performances are studied. The results show that the degradation rate of sarafloxa-
cin reaches 97. 37 % under 250 W Xenon irradiation within 180 minutes, while the amount of cata-
lyst is 2. 0 g/L, the concentration of sarafloxacin 10 mg/L, and solution pH value 3. 0. The deg-
radation process is fitted to the first kinetic model under different conditions.
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Fig. 2 Schematic diagram ofsynthesizing bismuth niobate
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N; adsorption-desorption isotherm curves of

distribution curves

P SCHR AR TE P R T A IR R A A 4R
FRARRE S, LR T ACK 2.5 m® /g, T AT 58 BT FF &
1) 7K I T XoF B i %) b 2 T AR o EL A O A
o, E 6(b) A o-BiNbO, F1 B-BiNbO, ¥ § By FLIR 43
A7 b 2, el B AT, R A FL AR A AR S B A

a-BiNbO, #1 B-BiNbO, i Y- £L42 4 16. 96 nm
A1 14,29 nm. KLz REHE T HFLAT R,
2.6 a-BiNbO, 0 B-BiNbO, 3¢ f# {1 14 8k Lk &

i T B R FE R [F) . BINDO, £7 76 % il 1F 22 4
a-BiNbO, #1715 I =& B-BiNbO, 1 Fh & A4, JiF LA 7
17 3 W AE AR RE e e X seBr i AR A 622, UL
7, 78 W AT F % & «BiNbO, f1 B-BiNbO, Xt
10 mg/Lb $ir ¥ B 1 B% f 2% 4 5 2 87. 139 Fil
57.76% , TG — 9 ah J1 2= WG, LB i R
4358 0.010 5 min ' A1 0. 006 8 min ', 15
W, a-BiINbO, B GAELPEREAL T B-BiNbO, 14 1k
PEfg, X Al fE 5 «BiNbO, By tb 3 1| it Kk F
B-BiNbO, i lb R TH A K. BRILZ AP . 7E «-BiNbO,
AR SR L B2 NbO, /\ T AR 5 808 5T 32 R HE S
HFH R K, BB R, 5 T2 7O
A3 ES . T B-BINDO, df 4 W2 i 3UZ NbOs /4 5
RS HES  HES) R ) A T A R T 5
TR B R P P, 454G SEM 4
559, BA RN BRCRIE 119 «-BiNbO, #£ &, th F
SRR RS AR T 38 /0N , 5 A R T 55 B bR B i 2 file
R FEAS SE 56 25 4 F , o BINDO, /K B 17 5 5 1)
WAL TEYE . 5 SR o BINbO, #E47 3 — 158

—s— blank
1.0y —e— @-BiNbO,
—a— B-BiNDO,
0.8F
0.6 |
)
>
0.4
0.2F

0 30 60 90 120 150 180
¢/ min
Bl 7 o-BiNbO, #l 8-BiNbO, [ YA b 4 BE L %%
Fig. 7 Comparison of photocatalytic activities between

oa-BiNbO, and B-BiNbO,

2.7 o-BiNbO, HEXEBD D ENZH R IERE
FEAL 3 ] 2 % o BINDO, Y648 Ak 1 E B9 52 i W
& 8, K 8 A Al o-BiNbO, Y4 AL ] A9 & M 0.5
g/LYEINE] 2.5 /L. Vb hrvb B W i 2R bt 5 O i 4k
R R R . MRS 2.0 g/L
BF L VR v B % A R 3k B I K, AR s LA BN A5
InCeo/c,) = 0.029 31¢,R* 0. 949 5, ZkZedahnyeift
FIFH L I T AR S VDR VD 2 R AR L X AT RE S A
R YA T S 0, — 3R a0 A G Ze bk s 5, o ik
VAT PSS L G AR R T T A5 26 7 inT BELAS AR 4L
JNE o I AAR SRS AR i e ARk 2.0 g/ L.



AT L A5 K BB B v i A BINDO, B H O Ak 1 R F 50 15

—=—blank
1.0 ——0.5g/L
——1.0g/L
0.8F ——1.5g/L
——2.0g/L

——2.5g/L
0.6f £

cle,

0.4f

0.2r

0 30 60 90 120 150 180

t/min
B8 A7) T Ak o i v 5 i F S
Fig. 8 Effect of catalyst dosage on sarafloxacin degradation
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