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¸ 1  ¹ºcGt XRD¸� 

Fig.1  XRD patterns of different samples 

 

 

 

 

 

 

 

 

 

 

 

¸ 2  XY 4%YcGt SAED¸ 

Fig.2  SAED image of the sample doped with 4% Y 

 

 

 

 

 

 

 

 

 

 

¸ 3  XY 4%YcGt SEM»¼ 

Fig.3  SEM image of the sample doped with 4%Y 

 

 

 

 

 

 

 

 

 

 

 

¸ 4  XY 4%YcGt TEM»¼ 

Fig.4  TEM image of the sample doped with 4%Y 
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Table 1  Result of EDS test of the sample doped with 4% Y 

Element O S Ni Y Total 

Mass fraction/% 53.91 2.16 39.94 3.99 100 
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¸ 5  ¹ºcGtfgh½ 

Fig.5  Particle size distributions of different samples: (a) with no  

doping and (b) doped with 4%Y 
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Table 2  Average particle size and specific surface area of  

samples 

Samples 
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size/nm 
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capacity /mAh·g
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90.77 66.54 326.69 

Sample doped with 

4% Y 

79.79 71.42 333.3 

 

 

 

 

 

 

 

 

 

 

 

 

¸ 6  ¹ºcGt¾¿À�¸ 

Fig.6  Raman spectra of different samples 
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Table 3  Raman frequency position of different sample  

powder 

Samples Raman frequency position/cm
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Sample with no doping 459 601 987 1079 2858 3587 

Sample doped 4% Y 468  983 1088 2889 3584 
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Table 4  IR frequency position of different samples 

Samples IR frequency position/cm

-1

 

Sample with no doping 669.189 1112.744 1384.662 1467.587 1635.367 2360.482 3440.441 3642.934 

Sample doped with 4% Y 669.189 1116.601 1396.233 1477.23 1629.581 2360.482 3504.082  

Sample doped with 8% Y 669.189 1114.672 1398.161 1490.729 1629.581 2360.482 3448.155  

 

 

 

 

 

 

 

 

 

 

 

 

¸ 7  ¹ºXY YÁ�§¨tÂÃÀ�¸ 

Fig.7  IR spectra of samples with various Y contents 

 

4¸¹
t��ÄaßåF&OP�?]34 Ys$

��&^f`���»�Ë34 Y¸¹�m34¸¹

E)�3 OH

-

<Y56$ 3640 cm

-1

>M$OP�0 

�����������	
�

2.2.1  ������� 

� 8 H� !34 Y s�	·TU$ MH-Ni ñ

ò�ó� 0.2 C&ö�øù�úH 1 V$�ö�T?�

$ö�W´0�� 8 ��&�	
�$ö�t/s]

g Y 34s$�"&^�"�_w&h34sH 4%

ÜY:st/si) 333.3 mAh·g

-1

&]�34s��

"ÜYt/sj�d&k=�d$l?W "&��

�s$m�5678 Y�Bno����$����

\&�Ë34 4%Y�	
�$ö�z��úH 1.2719 

VÄ"m34¸¹$ 1.2626 V0 

2.2.2  ��������� 

H)+,·TU$²F
�üH MH-Ni �ó*

	
�$����TRS&_`)I�	� 100%þ

���(100%SOC)�$����&Y Nyquist�p� 9

·�&WL� 10·�$�q�rX_`�i]^òv&

òv$IB�sn� 11&Yz R

s

Ó�DE��&R

ct

Ó��þtF��&Q =u
å>vw&LHòvF

G$�þxy��&Z

w

Ó�äz}
.$ Warburg�

�0{|�Ä0ß&Z

w

�B�u
å>vw}~&  

 

 

 

 

 

 

 

 

 

 

 

¸ 8  ¹ºXY Y�§¨t�0ÄÅ 

Fig.8  Discharge curves of different samples doped Y 
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¸ 9  ¹ºXY Y�§¨Æ 100% SOCÇt Nyquist ¸ 

Fig.9  Nyquist curves of samples with different contents doped  

with Y at 100% SOC 

 

 

 

 

 

 

¸ 10  0­tnÈ0É 

Fig.10  Equivalent circuit of electrode 
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Fig.11  Fitted data of samples doped with Y: (a) variation of R
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¸ 12  X Y�ª 4%§¨tÍÎ�� 

Fig.12  Cycling performance curves of sample doped 4% Y 
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Preparation and Performance of Y-Doped Amorphous Nano-Sized Ni(OH)

2

 

 

Liu Changjiu, Sun Dan, Gu Delong, Wu Huabin  

(Key Laboratory of Nonferrous and Materials Processing Technology Ministry of Education, Guilin University of Technology, Guilin 

541004, China) 

 

Abstract: In this paper, rare earth Y-doped amorphous nano-sized nickel hydroxide powder was prepared through the method of micro 

emulsion deep freeze deposition with the system of Tween-80/n-C

4

H

9

OH/c-C

6

H

12

/NiSO

4

 solution. XRD, SAED, SEM, TEM, EDS, Raman, 

IR, and particle size distribution and specific surface area measurements were used to analyze the structure and morphology of the material 

samples. Their charge-discharge performance and electrochemical impedance spectroscopy were also studied. The results showed that the 

disorder intensity of amorphous nickel hydroxide is increased, the average particle size is decreased and the specific surface area is also 

increased by adding rare earth Y, to the benefit of decreasing solution resistance, charge transfer resistance and Warburg impedance for the 

sample electrodes due to the increase of discharge specific capacity. The discharge specific capacity is 333.3 mAh·g

-1

 when adding 4% Y 

(mass fraction) at a charge-discharge system of 0.2 C and a cut-off voltage of 1 V if used for the anode materials of MH-Ni battery. 

Key words: micro emulsion; deepfreeze deposition; Y adding; amorphous; nano-Ni(OH)

2

; electrochemical properties 
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