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Fig.1 XRD patterns of In,O; (a), Bi,O; (b)/sisal fiber-based carbon

composites synthesized by in situ carbon heating
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Fig.2 SEM images of In,Os/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,Os/carbon composites: (a, b) in-situ synthesis of carbon heating and (c, d) physical grinding synthesis
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Table 1 Elemental composition of hydrogen evolution inhibitor/
sisal fiber-based carbon composites in situ synthesis of
carbon heating of Fig.4

Composition, /%

Area

C (0] Zn In Bi
A
(In,O03/C composite) 67.72  14.59 0 10.87 0
B
(Bi,05/C composite) 57.86 28.49 0 0 8.73
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Fig.5 BET adsorption and desorption curves of In,Os/sisal fiber-
based carbon composite materials: (a) in situ methods and

(b) physical grinding
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Fig.6 Pore size distribution curves of In,Os/sisal fiber-based car-

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

sical grinding
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Fig.7 BET adsorption and desorption curves of Bi,Os/sisal fiber-
based carbon composite materials: (a) in situ methods and

(b) physical grinding
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Table 2 BET and pore size data of carbon composite material

Surface Adsorption  Desorption Pore
area/m>-g’ pore size/nm pore size/nm  size/nm
Il’1203/C
. 194.872 4.3576 4.849 3.965
(In situ)
11'1203/C
(Physical  69.6663 3.7897 4.186 4.040
grinding)
Bi,05/C
. 147.841 7.3646 7.448 3.541
(In situ)
Bi,05/C
(Physical 113.710 7.2179 7.760 3.503
grinding)
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Fig.9 Linear sweep voltammetry curves of carbon material with

different amounts of In,O; (a), BirO; (b)/sisal fiber-based

carbon composites
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Fig.10 Cyclic voltammetry curves of carbon material with diffe-
rent amounts of In,03 (a), Bi,O5 (b)/sisal fiber-based car-

bon composites
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Table 3 Specific capacitance of carbon material with different
amounts of In,O; sisal fiber-based carbon composites

Additive amount of Area enclosed by Specific

composite material/g the figure/cm® capacitance/F-g”'

0 0.1496 19.179
0.5 0.4469 57.295
Physical grinding, 0.5 0.3744 48.000

x4 TERABMET BLO/SIAHERRESHRLER
Table 4 Specific capacitance of carbon material with different
amounts of Bi,Oj; sisal fiber-based carbon composites

Additive amount of  Area enclosed by Specific

composite material/g the figure/cm’ capacitance/F-g”'

0 0.1290
0.5 0.1283
Physical grinding, 0.5 0.0554

16.538
16.449
7.103
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Fig.11 First charge and discharge curves of lead-carbon battery con-

taining carbon composite materials: (a) In,O3 and (b) Bi,O3
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Table 5 First charge and discharge test data of carbon
composite material

IIl203/C . BizO3/C
. IIleg/C . Ble3/C .
Material . (Physical . (Physical
(In situ) T (In situ) ot
grinding) grinding)
Specific discharge
102.25 70.49 86.57 59.54
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In-situ Synthesis of In,03(Bi,0;)/Sisal Fiber-Based Carbon Composites
by Carbon Heating and Their Application in Lead Carbon Batteries

Chen Zesheng', Liu Zheng' , Ai Huiting', Lv Yiju', Wang Hao', He Kunhuan®, Zhang Shufen’

(1. College of Chemical and Biological Engineering, Guangxi Key Laboratory of Electrochemical and Magneto-

chemical Functional Materials, Guilin University of Technology, Guilin 541004, China)

(2. College of Pertroleum and Chemical Engineering, Beibu Gulf University, Qinzhou 535011, China)

(3. Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116024, China)

Abstract: Two different hydrogen evolution inhibitors Bi,O3; and In,Os/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, 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,Os/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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