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Effect of graphene-oxide coated sand on the properties of cement mortar

WANG Yinghao', ZHENG Cheng' , ZHANG Yizhou', SU Junru', ZHANG Huiyi®,
HU Bingbing' , YUAN Xiaoya"*
(1. School of Materials Science and Engineering, Chongqing Jiaotong University, Chongqing 400074, China; 2. School of
Civil Engineering, Chongqing Jiaotong University, Chongqing 400074, China; 3. Chongqing 2 d Materials Institute of
China, Chongqing 400714, China)

Abstract: The interface transition zone (ITZ) is the weakest part in cement-based materials and plays a decisive
role in the mechanical properties and durability of cement mortar and concrete. This study explored the impact of
graphene oxide coated sand (GO@sand) on the performance of cement mortar by attaching graphene oxide to the
surface of sand particles. The results indicate that after stirring the sand in a GO suspension for 12 hours, the
amount of GO adsorbed by the sand reaches the maximum value of 0.093 mg/g; When the dosage of GO is 0.024%, it
significantly improves the mechanical and durability properties of the cement mortar, Compared to the control spe-
cimens, the 3-day compressive strength and flexural strength increase by 31.12% and 23.21%, respectively; the 28-
day compressive strength and flexural strength also increase by 11.76% and 17.65%, respectively; the mortar's resist-
ance to permeation is enhanced by 140%, and the resistance to sulfate erosion also shows a significant improve-
ment. The analysis of the XRD and SEM test results from the hardened cement mortar specimens indicates that the

GO adsorbed on the surface of the sand has accelerated the hydration process in the ITZ, increased the content of
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hydration products, enhanced the compactness of the ITZ, and inhibited the propagation of micro-cracks, thereby

enhancing the mechanical properties and durability of the cement mortar. This paper provides a method for enhan-

cing the performance of cement mortar using GO@sand, highlighting the effectiveness of GO@sand in ITZ nano-en-

gineering, and indicating that this approach can be extended to other cement-based materials.
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Table1 Physical properties of cement

. Specific Surf: Standard Coagulation Time /min

Stability/mm  Fineness/%  Density/(g-mm™) peciic Zur ﬁce andar . - - -

Area/(m*kg™) Consistency/% Initial coagulation Final coagulation
0.50 0.60 3.15 350 25.60 132 198

F2 KiRULERS
Table 2 Chemical composition of cement

Mineral Al,O4 Si0, Fe,04 CaO MgO SO3 NaO f-CaO C3S C,S C3A C,AF
Content/wt% 4.47 21.5 3.37 65.84 3.18 0.3 0.49 0.78 58.92 20.19 8.12 8.21

Note: f-CaO-Free calcium oxide.
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Table 3 Mix ratio of GO@sand modified cement mortar

Sample " Cement/g PCE/g Water/g Sand/g GO®/%
Z,(0h-GO@sand) 450 L5 171 1350g 0

Z,(5 h-GO@sand) 450 15 171 1350g 0.015
Z4(10 h-GO@sand) 450 1.5 171 1350g 0.024
Z,(15 h-GO@sand) 450 L5 171 1350g 0.028

Notes: (D—Cement mortar specimens prepared by substituting standard sand with xh-GO@sand(stirred for x hours of GO@sand);
@—Dosage of GO was calculated as the weight percentage of the cement.
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cement pore solution (right): (a) Before shaking; (b) After shaking
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Table 4 Effect of GO@sand on flexural and compressive strength of cement mortar

Flexural strength (MPa)/growth rate (%)

Compressive strength (MPa)/growth rate (%)

3d 28d 3d 28d
Z, 5.6/0 6.8/0 34.7/0 42.5/0
Z, 6.7/19.64 7.8/14.71 41.7/20.21 43.7/2.82
Zs 6.9/23.21 8/17.65 45.5/31.12 47.5/11.76
Z, 6.6/17.86 7.3/7.35 45.4/30.84 46.2/8.71
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Table 5 Comparative literature analysis of 28 d compressive
and flexural strength of GO modified mortar

Change rate of Change rate of flexural
Ref. GO/%compressive strength/%  strength/%
28d
This
0.024 11.76 17.65
word
[14] 0.03 3.2 19.4
[34] 0.06 14.04 9.2
[35] 0.05 18 17
[36] 0.04 7.15 4.69
[37] 0.08 13.6 11.61
[38] 0.04 3.33 /
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