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Electrical Properties of Graphene Cement Based Composites
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China; 2. College of Civil Engineering, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract: In order to investigate the electrical properties of graphene cement based composites, four-probe method
was used to explore the influence of moisture, temperature and external cyclic loading on the electrical resistivity
of cement based composites. Meanwhile, the effect of graphene content on moisture sensitive, thermal sensitive and
pressure sensitive properties of composites was also studied . The results show that the electrical resistivity of
graphene cement based composites increases with the increase of relative water content, and the reduction of
resistivity sensitivity to water content was observed in high graphene content composites. The electrical resistivity
of composites logarithmic decreases with the increase of absolute temperature, where 0.8% is the critical graphene
content. Under external cyclic loading, the electrical resistivity of composites decreases with the increase of external
load value, whereas it increases with the decrease of external load value. With the graphene content increase from
0% to 0.8%, the dispersion of resistance change rate curves reduced remarkably and the resistance change rate of
composites increase.
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(a) Scanning electron microscope(SEM) image  (b) Atomic force microscope(AFM) image (c) Transmission electron microscope(TEM) image
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Fig. 1 Micrograph of graphene
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Table 1 Performance parameters of graphene sheets

Purity(b Specifi f
urity(by Number of layer Thickness/nm Diameter/pm peerie s?ur a,?e Density/( g+cm ™) pH value
mass)/ % area/(m”+g ')
99.5 <30 4-20 2—-16 30—40 0.6 7.00-7.65
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Table 2 Mix proportions of graphene cement paste

Mix proportion/g

Group

code oment Water Graphene SDBS  SP TBP

R 100.00  40.00 0 0.20 0 0.20
Gl 100.00 40.00 0.40 0.20 0.01 0.20
G2 100.00  40.00 0. 80 0.20 0.02 0.20
G3  100.00  40.00 1.20 0.20 0.04 0.20
G4 100.00  40.00 1.60 0.20 0.06 0.20
G5 100.00  40.00 2.00 0.20  0.08 0.20
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Fig. 3 Sample for electrical resistance testing in

four-probe method (size:mm)
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Fig.4 Polarization process of cement based composites with different water content
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Table 3 Parameters of fitted curves of each group

Parameter R G1 G2 G3 G4 G5

A 4027.0 6012.6 6056.3 5689.1 5205.7 4968.6
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Fig. 7 Pressure sensitive curves of graphene cement based composites
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