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Strength of CNT Cement Composites with Different Types of Surfactants and Doses
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Abstract

This study was aimed to investigate the difference in strength of Carbon Nanotube (CNT) reinforced cement mortars with
different types of surfactants and doses. In the experimental program, CTAB, SDBS and TX10 which were common surfactants
adopted to improve CNTs dispersion in fabricating CNT composites in many industrial fields were included and superplasticizer
which was revealed to be effective to disperse CNTs especially in CNT reinforced cementitious composites were added as well.
Superplasticizer presented less strength reduction in cement mortar and more strength gain by adding CNTs among four types of
surfactants. Higher dosage of superplasticizer caused lower strength of cement mortar. Adding CNTs of 0.4 wt.% or less to cement
didn’t show strength enhancement by adding CNTs but 0.8 wt.% of CNTs resulted in strengthening effect after all. Finally, a
combination of 0.1 wt.% of CNTs, superplasticizer and sonication treatment could lead to strength improvement by adding CNTs

in cement mortar.
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Fig. 1 The shape of Carbon nanotube (Ferro et al., 2011)
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Table 1 Properties of cement and sand

Ttems Chemical composition (%) Specific gravity
Types Si0, ALOs FesOs a0 (g/cm”)
OPC 21.91 5.25 3.51 63.38 3.15
Sand 99.93 0.04 0.01 0.01 2.65
Table 2 Properties of Multi—walled CNT
Purity (wt%) Avg. Diameter (nm) Length (¢m) Metal Oxide (wt%) Builg{/l);lglty Spec1f1c(;g;§ce area
> 95 20 1-25 <5 0.03 — 0.05 150 — 250
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Table 3 Mix proportion(l) of CNT/cement mortar

Specimen wiC ¢ W Fine Agg. | CNT Surfactant
P @ | @ | @ @ ©®
Plain—1 0
— 40 2,400 | 960 3,600 -
Plain—2 9.6
COCT CTAB
COSD 40 2,400 | 960 3,600 0 SDBS
COTX TX10
CI1CT CTAB
C1SD 40 2,400 | 960 3,600 9.6 SDBS
C1TX TX10
™ I vith CNT
[ without CNT
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Compressive strength (MPa)
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Fig. 2 The effect of type of surfactant
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Fig. 3 The results of MIP analysis
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Fig. 4 The effect of using antifoaming agent
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Table 4 Mix proportion(ll) of CNT/cement Mortar

0

0.2

Fine SP
Specimen ‘?;/(): (C) (W) Agg. C(N)T (Wt.% of
? & € () € cement)
COSPO 0
COSPO8 0 0.2
COSP16 0.4
COSP32 0.8
—F 40 2,400 960 3,600
C1SPO 0
C1SP0O8 0.2
—_— 9.6
C1SP16 0.4
C1SP32 0.8
260 —
200 —
— 150 —|
£
E
S J
k]
fr

[ without CNT
I vith CNT

0.4 0.8

SP dosage (wt. % of cement)

Fig. 6 The effect of SP dosage in flowability

Compressive strength (MPa)

0

0.2

[ without CNT
I vith CNT

0.4 08
SP dosage (wt.% of cement)

Fig. 7 The effect of SP dosage in compressive strength
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Fig. 8 The effect of CNT addition in compressive and flexural
tensile strength
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