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Sol-gel Synthesis, Characterization of Nickel Borate Nanorods

CHEN Ai-Min* HU Feng-Chao GU Pei NI Zhe-Ming
(College of Chemical Engineering and Materials Science, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Nickel borate (Ni;(BO;),) nanorods were synthesized by the sol-gel method using nickel nitrate and
boric acid as reactants, citric acid as the foaming agent. The structure and morphologies of the synthesized
samples were investigated by XRD, FTIR, SEM and TEM techniques. The length and diameter of the nanorods
were controlled by adjusting the molar ratio of Ni(NO3),/H;BO;. The diameters of the nanorods were in the range
of 200~300 nm and the lengths were in the range of 2~3 pm with ny, 1y o, =1:3. The role of the citric acid in

the growth of nanorods was also discussed, and the results show that the reaction of citric acid and nickel ions
will form coordination compound in mesh structure, thus prompting even dispersion of nickel between the grid

and providing favorable response space for the formation of nickel borate nanorod.
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Fig.4 TG-DTA curves of gel sample

2.4 H& FTIR 947

B 5 T no,, i mo, =1:3 BEMHE il K BERT I #Y
LIANEE M4 a 1660 A1 1402 cm™ SRR AR
BT DR XE BRI R A % 2l 6B A AR R I 1
RPIER PR MEE T RAE TR, X5
SCHR AR A AT R 7T 5 2R & R B Y U E 1 4%
B e —BU R AT LA ) 1732 em™ AT AETE
P TR 1) 5 B (C=0) REAIE W4 | 136 I 468 e v A 3 o )
B2, AL 814 em™ SR AEIRAR (NOL) I RRIE %, i be



Wi 2 R 45 0 R B 00 K P 3 M — 6 D i 45 B B R A 33

Transmittance / %

o
@
=
—_

1 660
S |1 402

1 1 1 1 1 Il
3500 3000 2500 2000 15 1000 500

Wavenumber / cm!

B 5 BERR RET i 2L
Fig.5 FTIR spectra of gel samples (a) before calcination;

(b) after calcination
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