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In this study, the fluidity, mechanical properties and microstructure of cement pastes with carbon nanotube (CNT) were
experimentally investigated. The 6 types of cement paste mixes with different PCE:CNT and w/b had been manufactured,
and several tests including flow, compressive strength, absorption and water porosity were performed on cement pastes
with or without CNT.Additionally, microstructural observations such as x-ray diffraction (XRD) and scanning electron
microscopy (SEM) were carried out to examine hydrates formed in cement paste with CNT. As a result, it was found that
the performance of cement pastes with CNT was better compared to that of control cement paste (OPC) due to both of
hydration acceleration effect and filling effect. Furthermore, the SEM images clearly showed that CNT can bridge cracks
formed in cement matrix. Conclusively, it is believed that the CNT, if mixed appropriately, could be an option as

nono-materials to improve performance of concrete structures.
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Fig. 1. Structure of PC-based surfactants binding to CNT A|H
(Vesmawala et al. 2020)

Table 2. Mix proportion of cement pastes

. . Additional quantity
Mixes w/b C (g) W (g) CNT aqueous solution (g) ofF vt () PCE (g) CNT (g)
OPC-1 0.3 900 - - - -
OPC-2 0.4 1200 - - - -
CNT-1 0.3 - 900 18 9 9
3000
CNT-2 0.4 - 1200 24 12 12
CNT-3 0.3 - 900 13.5 4.5 9
CNT-4 0.4 - 1200 18 6 12
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Fig. 2. Flow values of cement pastes
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Fig. 3. Compressive strength development of cement pastes
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