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Study on the Influence of Graphene Oxide on the Properties of Sulfoaluminate Cement-Based Grouting Materials
ZHAO Yubin, Nathan S. TEAH , LIU Chang , LIAO Zhiling » XUE Wanwen, LIAO Lin
(Taiyuan University of Technology, Taiyuan, Shanxi 030024, China)

Abstract: The influence of graphene oxide (GO) on the properties of sulfoaluminate cement-based grouting materials was
investigated. The macroscopic performance tests reveal that with the increase of GO dosage, the fluidity of the slurry
decreases, but the mechanical properties of sulfoaluminate cement-based grouting materials are significantly improved. When
the GO dosage is 0.01%, 0.03%, 0.05% and 0.07% , compared with the control group, the 7-day compressive strengths are
increased by 4.7%, 14.1%, 13.3% and 11.7% respectively. The mechanical strength enhancement effect of the material is the
most significant when the GO dosage is 0.03% , indicating that GO has a remarkable promoting effect on the hydration reaction
of sulfoaluminate cement-based grouting materials, and 0.03% is the optimal dosage. XRD and SEM analyses reveal that GO
optimizes the microstructure through a bridging effect. Although no new products are formed, the stability of sulfoaluminate
cement-based grouting materials and their durability in underground environments are significantly enhanced. The study
indicates that GO can improve the early strength and long-term durability of sulfoaluminate cement-based materials, which is of
great value for engineering applications.
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Fig.1 Effect of GO content on compressive strength
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Fig.2 Effect of GO on calcium ion concentration

140 | 1d
28d
L 1.17
1.20 L14 110
§ 1.00 0.94
® 0.80 |
2 0.60
0.40 |
0.20
0
R GO-3

RBH S
B3 GO Xt Na®™ iR ERIE20

Fig.3 Effect of GO on sodium ion concentration
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