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Fig.2  SEM images of In
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/carbon composites: (a, b) in-situ synthesis of carbon heating and (c, d) physical grinding synthesis 
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Fig.3  SEM images of Bi
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/carbon composites: (a, b) in-situ synthesis of carbon heating and (c, d) physical grinding synthesis 
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Fig.4  EDS spectra of area A in Fig.2b (a) and area B 

in Fig.3b (b) 
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Fig.5  BET adsorption and desorption curves of In
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Fig.6  Pore size distribution curves of In
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Fig.7  BET adsorption and desorption curves of Bi
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based carbon composite materials: (a) in situ methods and 

(b) physical grinding 
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Fig.8  Pore size distribution curves of Bi
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/sisal fiber-based car- 

bon composite materials: (a) in situ methods and (b) phy- 

sical grinding 
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Table 2  BET and pore size data of carbon composite material 
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Fig.9  Linear sweep voltammetry curves of carbon material with 
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Fig.10  Cyclic voltammetry curves of carbon material with diffe- 
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Table 3  Specific capacitance of carbon material with different 

amounts of In

2

O

3

 sisal fiber-based carbon composites 

Additive amount of 

composite material/g 

Area enclosed by 

the figure/cm

2

 

Specific 

capacitance/F·g

-1

 

0 0.1496 19.179 

0.5 0.4469 57.295 

Physical grinding, 0.5 0.3744 48.000 
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Table 4  Specific capacitance of carbon material with different 

amounts of Bi

2

O

3

 sisal fiber-based carbon composites 

Additive amount of 

composite material/g 

Area enclosed by 

the figure/cm

2

 

Specific 

capacitance/F·g

-1

 

0 0.1290 16.538 

0.5 0.1283 16.449 

Physical grinding, 0.5 0.0554 7.103 
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Fig.11  First charge and discharge curves of lead-carbon battery con- 

taining carbon composite materials: (a) In

2

O

3

 and (b) Bi

2

O

3
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Table 5  First charge and discharge test data of carbon 

composite material 

Material 

In

2

O

3

/C 

(In situ) 

In

2

O

3

/C 

(Physical 

grinding) 

Bi

2

O

3

/C 

(In situ) 

Bi

2

O

3

/C 

(Physical 

grinding) 

Specific discharge 

capacity/mAh·g

-1

 

102.25 70.49 86.57 59.54 
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Fig.12  Cycling life curves of lead-carbon battery containing 

carbon composite materials: (a) In

2

O

3

 and (b) Bi

2

O

3
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Abstract: Two different hydrogen evolution inhibitors Bi

2

O

3

 and In

2

O

3

/sisal fiber-based carbon composites were prepared by in-situ synthesis 

of carbon heating. The carbon composites were characterized by XRD, SEM, EDS and N

2

 adsorption-desorption curves. The results indicate 

that the composites have a good degree of crystallization. A large amount of hydrogen evolution inhibitor particles embedded in the fiber 

inside can be observed on the surface of the sisal fiber-based carbon material, and their distribution is uniform. The prepared carbon composite 

material was mixed with a battery auxiliary agent to prepare a lead carbon battery anode material. The electrochemical test results show that 

the anode material of the In

2

O

3

/sisal fiber-based carbon composite has a longer cycle life and better electrochemical performance. Its final 

capacity can reach 102.25 mAh/g; after 150 cycles, the specific capacity maintains 79.8% of the initial specific capacity. 

Key words: sisal fiber; hydrogen evolution inhibitor; lead carbon battery; electrochemical performance 
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