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ABSTRACT ARTICLE INFO

Recently, the excellent performance of graphene-based materials has Receive Date: 14 March 2022
attracted civil engineering researchers in its application in cementitious ~ Revise Date: 13 May 2022
mixtures. However, the application of graphene is hindered by its high ~ /Accept Date: 18 May 2022
cost and the agglomeration phenomenon in cementitious mixtures. In this

regard, it is necessary to choose a dispersing agent with the ability to Keywords:
effectively separate graphene layers as well as improve mechanical Microstructure:
properties and impermeability of cementitious mixtures. In this study, the gy rfactant:
effect of surfactant as a graphene separating agent from graphite on the Graphene;
mechanical properties and microstructure of cement paste containing Graphite;
water-dispersed graphene was investigated. The microstructure of the Compressive Resistance
produced graphene reveals that the process of manufacturing graphene by

peeling the surfactant leads to fragmentation and rupture of graphite.

After 7 days of curing, the compressive strength of cement paste

containing a mixture of 5 g / | graphite and 0.56 g / | surfactant increased

by 28.66% compared to the control mixture. The crystallography and

thermogravimetric results showed that graphene accelerates the

formation of CH and C-S-H due to its nucleating effect in the cement

matrix. Furthermore, the incorporation of graphene and surfactant into

cement paste reduced the voids by 18.6%. This study shows that graphene

dispersed in water produced by 0.56 g / | surfactant has the potential to be

used as a novel additive in cement-based mixtures.
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® Field emission scanning electron microscopy (FESEM).
7 Transmission electron microscopy (TEM).

8 Thermo-gravimetric analysis (TGA).

9 X-ray diffraction (XRD).

10 Energy-dispersive X-ray spectroscopy (EDX).
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Chemical analysis Cement

(% by mass) (type I1)

Loss on ignition 1.33
SiO2 21.78
Al203 5.0
Fe203 4.0
CaO 63.04
MgO 2
SO3 2.3
Insoluble residue 0.60
Alkalis 1
(Na20%+0.658K20 %)

Na.0+Kz20 -
Free Cao 14
Humidity -

CsS 455

C2S 28.0

CsA 6.5

C.AF 12.2

specific surface area (m?/kg) 290
specific gravity 3.15
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Graphite concentration (g/L)

Graphite/Surfactant ratio 1 l 3 l 5 l 7

Surfactant concentration (g/L)

s oo GBaiges BYST 25k Y Jgur

Name Cement(g) Water (g) Graphite (mg) Surfactant(mg) W/Cn
420 168 - -

Ccp 0.4
0.56S 420 168 - 94.08 0.4
1G/0.33S 420 168 168 55.44 0.4
3G/0.33S 420 168 504 55.44 0.4
3G/0.43S 420 168 504 72.24 0.4
3G/0.6S 420 168 504 100.8 0.4
5G/0.45S 420 168 840 75.6 0.4
5G/0.56S 420 168 840 94.08 0.4
5G/0.71S 420 168 840 119.28 0.4
7G/0.78S 420 168 1176 131.04 0.4
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