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Table 1  Factors and levels of orthogonal test 

Factors 

A B C D E 

Levels 

Current density/mA·cm

-2

 Content of MgCl

2

/g·L

-1

 Content of C

6

H
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Na

3

O

7

·H

2

O/g·L

-1

 Temperature/� 

Content of 

NaH

2

PO

2

·H

2

O/g·L

-1

 

1 50 90 30 30 30 

2 75 120 60 45 50 

3 100 150 90 60 70 

4 125 180 120 75 90 
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Table 2  Results and extreme deviation analysis of the orthogonal experiment 

Factors  Results 

Number 

Current density/ 

mA·cm

-2

 

Content of 

MgCl

2

/g·L
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Content of 

C

6
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Content of 
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PO

2
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O/g·L
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Special capacity/ 

mAh·g

-1

 

Deposited 

weight/g 

1 50 90 30 30 30  170 0.1375 

2 50 120 60 45 50  140 0.0826 

3 50 150 90 60 70  36 0.0467 

4 50 180 120 75 90  46 0.0700 

5 75 90 60 60 90  105 0.1543 

6 75 120 30 75 70  43 0.3073 

7 75 150 120 30 50  128 0.0601 

8 75 180 90 45 30  258 0.0471 

9 100 90 90 75 50  46 0.1438 

10 100 120 120 60 30  96 0.0729 

11 100 150 30 45 90  182 0.1896 

12 100 180 60 30 70  327 0.0237 

13 125 90 120 45 70  300 0.0303 

14 125 120 90 30 90  167 0.0173 

15 125 150 60 75 30  18 0.2707 

16 125 180 30 60 50  65 0.3056 

Extreme deviation analysis on the special capacity     

T1 392 621 460 792 542    

T2 534 446 590 880 379    

T3 651 364 507 302 706    

T4 550 696 570 153 500    

R 259 332 130 727 327    

Extreme deviation analysis on the deposited weight      

T1 0.3368 0.4659 0.9400 0.2386 0.5282   

T2 0.5688 0.4801 0.5313 0.3496 0.5921   

T3 0.4300 0.5671 0.2549 0.5795 0.4080   

T4 0.6239 0.4464 0.2333 0.7918 0.4312   

R 0.2871 0.1207 0.7067 0.5532 0.1841   
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� 1  '45 Mg-Ni;�<jJ'�� 

Fig.1  Charge-discharge curve of the electrodeposited Mg-Ni  

alloy 
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� 2  '45 Mg-Ni;�<tuLM�� 

Fig.2  Capacity vs. cycles curve of the electrodeposited Mg-Ni  

alloy 
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� 3  '45 Mg-Ni;�< XRD�� 

Fig.3  XRD pattern of the electrodeposited Mg-Ni alloy 

 

 

 

 

 

 

 

 

 

 

� 4  C�45 Ni� Mg-Ni;�<tuLM�� 

Fig.4  Capacity vs. cycles curves of the electrodeposited Mg-Ni  

alloy after being coated nickel on its surface 
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Study on the Preparation Technology of Electrodeposited Mg-Ni Hydrogen 

Absorbing Alloy by Using Orthogonal Tests 

 

Li Xiaofeng, Li Jiayong, Dong Huichao, Xia Tongchi 

(Zhengzhou University of Light Industry, Zhengzhou 450002, China) 

 

Abstract: The preparation technology of electrodeposited Mg-Ni hydrogen absorbing alloy was studied by using orthogonal tests in this 

paper. The results show that according to the purpose of higher special discharge capacity, the descending order of the influencing factors 

is temperature, content of MgCl

2 

, content of NaH

2

PO

2 

, current density and content of C

6

H

5

Na

3

O

7

. The discharge capacity of the alloy 

reaches 250 mAh/g under the depositing conditions of current density 100 mA/cm

2

, temperature 45 �, content of MgCl

2

 180 g/L, 

NaH

2

PO

2

·H

2

O 70 g/L

 

, C

6

H

5

Na

3

O

7

·H

2

O 60 g/L

 

, NiCl

2

 30 g/L, H

3

BO

3

 30 g/L and pH 3 ~ 4. It has obvious charge-discharge platforms and 

its capacity reaches the maximum in the first charge-discharge cycle but falls fast with the increase of cycles. The result of XRD shows 

that the alloy is composed of amorphous Mg

2

Ni + Ni phases. 

Key words: electrodeposition, Mg-Ni hydrogen absorbing alloy, orthogonal test 
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