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Study on the effect of graphene oxide on the mechanics and wear
resistance of high-volume fly ash concrete

LIU Jianbang' ,WANG Yang®
(1. Department of Engineering Management, Shanxi Conservancy Technical Institute, Taiyuan 030027, China;

2. School of Civil Engineering, Wuhan University, Wuhan 430072. China)

Abstract: In order to study the modification effects of graphene oxide with quantity on the surface wear resistance of
high-volume fly ash concrete, different contents of graphene oxide high-volume fly ash concrete samples are
prepared, with the common concrete as the reference group. The compressive strength, microhardness and wear
rate of modified mass fly ash concrete are measured. And correlation of strength, hardness and wear resistance are
analyzed. Results show that the surface wear resistance of concrete increases with the content of graphene oxide.
With the addition of graphene oxide to concrete, the compressive strength of the specimens is improved, and the
microhardness of the concrete is also increased at the low level of graphene oxide contents. During the content
increses from 0 to 0. 05%, the hardness of the modified concrete increased significantly. Caking effect may occur
when graphene oxide content is greater than 0.05% , limiting the improvement of microhardness and abrasive
resistance. Results of the study can provide a reliable basis for the development of graphene oxide modified con-

crete.
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Tab. 1 Chemical components of cerment and flay ash

[ AL O, SiO, Fe, O, Ca0 MgO Na, O K,O SO,
By AR/ % 18. 3 33.5 5.5 28. 4 6.5 6.2 0.5 1.1
KR/ % 4. 8 20. 5 1.6 61.8 2.6 0.3 1.9 3.5
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Fig. 1 Particle size distribution of cement

and fly ash particles
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Fig. 2 Photo of graphene oxide powder
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Tab.2 Mix ratio of concrete specimens

oy OPC FGO FGI1 FG2 FG3
K /kg/m’ 525 210 210 28.4 6.5
BB /kg/m® 0 315 315 61.8 2.6
K /kg/m’ 210 158 158 158 158
# /kg/m’ 614.5 614.5 614.5 614.5 614. 5
WA /kg/m’ 820 820 820 820 820
AALE R /N 0 0 0.01 0.05 0.1
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Fig. 3 Compression strength of concrete

after curing for 28 days
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Fig. 4 Abrasion resistance test results of

concrete specimens
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Fig. 5 Relationship between concrete specimen
strength and wear resistance index
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Fig. 6 Microhardness testing results of concrete specimens
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Fig. 8 SEM image of concrete specimens
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