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Effect of Nano-Graphene Oxide on Properties of Cement-Based Artificial Stone
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Shanghai 201804, China; 2.School of Materials Science and Engineering, Tongji University, Shanghai 201804, China)

Abstract: In order to improve the mechanical strength and durability of cement-based artificial stone, nano-
graphene oxide(NGQO) was mixed into it. The effects of NGO content on the setting time, fluidity, me-
chanical properties and durability of low water-to-binder ratio cement paste and cement mortar were stud-
ied. The micro-analysis methods of hydration heat, X-ray diffractometer(XRD), thermos gravimetric-dif-
ferential scanning calorimetry( TG-DSC), scanning electron microscope(SEM) and mercury intrusion poro-
simetry( MIP) were used to analyze the mechanism of NGO. The results show that the compressive
strength of cement mortar with 0.02% NGO can be significantly improved by 20.95% at 28 d, and the
chloride diffusion coefficient can be reduced to 0.29 X 10" '"* m?/s compared with the control group without
NGO. At the same time, it can also promote the early hydration of cement paste, reduce autogenous shrinkage,
refine pore size, thus improving the durability and mechanical properties of cement-based artificial stone.
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Table 1 Chemical compositions of cement and silica fume w/ %

Material SiO, ALO, Fe,O, CaO MgO K,O SO, P,O; ZnO

C 20.99 4.43 3.44 66.41 0.87 0.71 2.40 0.12 0.05

SF 97.77 0.22 0.07 0.46 0.44 0.42 0.16 0.17 0.11

x2 KEWRXGNESLL

Table 2 Mix proportion of cement mortar specimens g
Speci t
peamen SF NGO Sand U pe Water

No. powder
1* 810.00 90.00 O 800. 00 100.00 9.00 162.00
27 810.00 90.00 0.18 800.00 100.00 9.00 162.00
37 810.00 90.00 0.36 800.00 100.00 9.00 162.00
47 810.00 90.00 0.54 800.00 100.00 9.00 162.00

1 % NGO 9 XRD §if [ i L 021 81 5 i
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(b) FTIR spectrum
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Fig. 1 XRD pattern and FTIR spectrum of NGO
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Fig. 2 Influence of NGO content on fluidity of cement mortar and setting time of cement paste
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Fig. 3 Influence of NGO content on compressive strength and flexural strength of cement mortars
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Fig. 4 Drying shrinkage and autogenous shrinkage of cement pastes
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Table 3 Chloride diffusion coefficient of cement mortar
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Fig. 5 Effect of NGO content on hydration exothermic rate and hydration accumulate heat of cement pastes
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Fig. 6 XRD patterns of cement pastes at different hard ages
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Table 4 Pore structure analysis of cement mortars
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