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Flowability and Strength of Cement Composites with Different Dosages
of Multi-Walled CNTs

Sung-Jin Ha" and Su-Tae Kang"*
YDept. of Civil Engineering, Daegu University, Gyeongsan 38453, Korea

ABSTRACT With several different dosages of multi-walled CNTs which was 0.1, 0.3, and 0.5% of the weight of binder, the
fluidity in fresh CNT cement composites, as well as the strength and strength development with age of the hardened composites were
investigated in this experimental study. The experimental results from flow test indicated that the increase in the dosage of CNTs
badly impacted on the workability of fresh composites, and the results from rheological measurements presented the decrease in
plastic viscosity and the increase in yield stress according to the amount of CNTs. In addition, the thixotrophy in the flow curve
obtained from the rheology test was observed more noticeably in the composites with higher dosage of CNTs. With the experiments
on the strength properties, the improvement of both compressive and tensile strengths with the increase of CNTs dosage could be
obtained. Moreover, early strength development by adding CNTs was found when it was compared with plain cementious matrix

without CNT.
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Table 1 Properties of cement and silica fume
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Items Chemical composition (%) Specific gravity
Types Si0, AlLO; Fe,Os Ca0 MgO (g/cm’)
Portland Cement 21.91 5.25 3.51 63.38 2.10 3.15
Silica fume 99.47 0.40 0.05 0.01 0.01 2.65

Table 2 Properties of Multi-Walled Carbon Nanotubes (MWCNT)

Purity (wt%) | Avg. diameter (nm) | Length (um) | Metal oxide (wt%) | Bulk density (g/cm®) |Specific surface area (m?%g)
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Table 3 Mix proportions of CNT/cement mortars

Mix W/B(%) Cement(g) Silica fume(g) Water(g) SP(g) CNT(g)
Plain -
CNT-0.1 1
40 900 100 400 4
CNT-0.3 3
CNT-0.5 5
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Fig. 2 Test methods Fig. 3 Flow test results with different dosages of CNTs
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Fig. 4 Flow curves with different CNT dosages
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Fig. 6 Comparison of strengths with different CNT dosages
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Fig. 8 Crystalline and amorphous hydration products formed
around CNTs
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(b) high density distribution of CNTs

Fig. 10 Two aspects of CNT dispersion detected in CNT-0.3
specimen
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Fig. 11 Strength development of CNT cement composites
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