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Effect of Graphene Oxide on Gas Permeability
of Recycled Concrete

GUO Kai,MIAO Hang ,ZHOU Jinghai

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract ; In this paper,the effects of multi-content graphene oxide( GO ) on gas permeability of re-
cycled concrete at different ages were studied. TEM,EDS and FTIR were used to test and charac-
terize GO. GO dispersions were prepared by ultrasonic method. The gas permeability of recycled
concrete with GO content of 0,0.03% ,0.06% and 0.09% were tested at 7,14 and 28 days. The
gas permeability coefficient of recycled concrete at different ages decreases with the addition of
GO. When the proportion is 0. 06% ,the permeability coefficient is 0. 064 ,0. 037 and 0. 024 , which
is the most obvious improvement for recycled concrete. The condensation nucleation effect of GO
can adjust the crystal structure of cement based materials and improve the micro cracks of recycled
aggregate concrete,so that the gas permeability coefficient of recycled concrete in different ages
decreases by 18% —62% ,which is of great significance for improving its durability.
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Table 1 Physical properties of recycled coarse

aggregate
WK/ %  FWMBRE/ (kg-m~?) JEWEAEHT/ %
2.3 2537.8 16.3
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Table 2 Mix ratio of recycled concrete
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It (kg'm™) (kg-m™?) (kg-m™) (kg-m~?)

0.42 180 432 698. 6 1242
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Fig.1 Recycled concrete after 7 days maintenance
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Fig. 4 FTIR Atlas of GO samples
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Table 3 GO element analysis table

e Bite/g Brit 358/ %
C 355.61 59. 64
0 317.29 39.95
3.08 0.19
cl 1.26 0.07
Ca 2.86 0.14

(a) KRB AIGON B
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Fig. 5 GO and PCs samples observed by TEM
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Fig. 6 Relationships between gas permeability

coefficient and concrete age
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(d) w(GO)=0.09%
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Fig.7 SEM photos of recycled concrete mixed with

graphene oxide
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