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Fabrication and Characterization of Nickel Hydroxide Microrods
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Abstract: Using nickel chloride as nickel source and ethylene glycol (EG) as the solvent, 8-Ni(OH), microrods have
been successfully fabricated by the solvothermal method. This method is simple and facile. The morphologies and
structure of the samples were characterized by scanning electron microscopy (SEM), transmission electron
microscopy (TEM), X-ray diffraction(XRD), Fourier transform IR (FTIR) and Inductively Coupled Plasma Atomic
Emission Spectrometer (ICP). The above experimental results proved that the intermediate product was the Ni-EG
coordination polymer. The effect of the experimental parameters, such as the concentration of polyethylene glycol
200 (PEG200), the reaction temperature and the reaction time, on the morphologies of the samples was investigated
by using the scanning electron microscopy (SEM). The experimental results showed that the formation of 8-Ni(OH),
microrods went through the dissolution-recrystallization process. After the anneal treatment, Ni-EG coordination

polymer changed into the NiO microtubes self-assembled by nanowires.
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Fig.1 SEM images (a and b) of Ni-EG coordination polymer, SEM (c and d), TEM (e) images and

XRD pattern (f) of B-Ni(OH), microrods
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Fig.2 SEM images of Ni-EG coordination polymers fabricated at the different reaction temperatures
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Fig.3 SEM images of Ni-EG coordination polymers fabricated at the different reaction times
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Fig.4 SEM images of Ni-EG coordination polymers fabricated at the condition of the different concentrations

of polyethylene glycol 200 (PEG200)
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Fig.5 SEM images (a and b) and XRD pattern (c) of the Ni-EG coordination polymer after annealed at 350 C for 2 h

3 &

K FH 300 B0 1 oy b i) £ T — 4E IR Ni-EG
Be 59, SR AR B IS  JE S A R K A el Ay | 7
Yy 58 5675 R B-Ni(OH), oK #E | % 5 e BRI
PR Sy A, T BB (SEM)RFSE T
JI S EL, W PEG200 e B S I it B T g B[]
Xt =M S R SR S SRR A T
fiff- P A SRR 5 T RN TR T DA R T
KA RS NI-EG LA ) 48318 kb 3R] LA 51 44
Kk A A NiO UK | 3% 02 G il —4E 5 IR b R
BRI AT 73 AR R R B R e r b ) — o
FEFORE R AT 99K 45 F9 1) Ni(OH), B 4
B R Tt R R T BT R TG

SE k.

[1] Paul G, John A, Dennis C, et al. J. Power Sources, 1999.80:
157~163

[2] Yang X G, Liaw B Y. J. Electrochem. Soc., 2001,148(9):1023
~1028

[3] Chen J, Bradhurst D H, Dou S X, et al. J. Electrochem. Soc.,
1999.146(10):3606~3612.

[4] Zhitomirsky 1. J. Appl. Electrochem., 2004,34:235~240.

[5] Wang X, Luo H, Parkhutik P V, et al. J Power Sources,

2003,115:153~160

[6] Liang J H, Li Y D. Chem. Leit., 2003,32(12):1126~1127

[7] Liang Z H, Zhu Y J, Hu X L. J. Phys. Chem. B, 2004,108:
3488~3491

[8] Yang D N, Wang R M, Zhang J, et al. J. Phys. Chem. B,
2004,108:7531~7533

[9] Wang D S, Song C X, Hu Z S, et al. J. Phys. Chem. B, 2005,
109:1125~1129

[10]Wang Y, Zhu Q, Zhang H. Chem. Commun., 2005,41:5231~
5233

[11]Yang L X, Zhu Y J, Tong H, et al. Cryst. Growth Des.,
2007,7:2716~2719

[12]ZHAO Li(® 1), ZHOU De-Rui(Jd # %), ZHANG Cui-
Fen(iK 22 7%). Chemistry (Huaxue Tongbao), 2001,8:513~515

[13]JHAN Xi-Jiang(# & IL), XIE Xiao-Mei(i# /) 3%), XU Chong-
Quan(fR 5% %), et al. Chinese J. Inorg. Chem.(Wuji Huaxue
Xuebao), 2003,19(3):247~251

[14]WU Zheng-Cui(# 1E#), ZHU Xi(4& #), PAN Cheng(¥f
#%), et al. Chinese J. Inorg. Chem.(Wuji Huaxue Xuebao),
2006,22(8):1371~1374

[15]TIAN Zhou-Ling( H J& ¥2), JIAO Qing-Ze (% K i), ZHAO
Yun (# ). Chem. J. Chinese Uni. (Gaodeng Xuexiao
Huaxue Xuebao), 2005,26(8):1387~1390

[16]Wang Y, Jiang X, Xia Y. J Am. Chem. Soc., 2003,125:
16176~16177

[17]))iang X, Wang Y, Herricks T, et al. J. Mater. Chem., 2004,
14:695~703



