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Experimental Study on Improving Compressive Strength of
MWCNT Reinforced Cementitious Composites

Su-Tae Kang"* and Soon-Hong Park"
YDept. of Civil Engineering, Daegu University, Gyeongsan 712-714, Korea

ABSTRACT This experimental study was intended to improve the compressive strength of multi-walled CNT reinforced

cementitious composites with efficiency. The variables considered are the degree of sonication, the amount of surfactant, the
replacement ratio of silica fume, etc. Optical microscope informed that fiber dispersion of CNT was improved with the increase of
sonication time, and the compressive strength was proved to be enhanced as the degree of sonication increased. When

superplasticizer as a surfactant had SP/CNT ratio of 4~6, the best improvement in strength was obtained. Silica fume was shown to
produce the highest compressive strength at 10% replacement. Microstructure of CNT composites was also analyzed; XRD and SEM
results indicated that CNT addition hardly changed hydration products and microstructure, and MIP analysis found the reduction of

total porosity as well as the increase of nano-pores with the size of tens of nm instead of the decrease of pore distribution in the region
of around 10 um and 100 nm. The results of microstructure analysis explains that the strength improvement is closely related to
physical contribution rather than chemical influence by adding CNT.
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(a) Graphene sheets (b) SWCNT

Fig. 1 Graphene vs. carbon nanotubes'? o] Aol AHEE 1F HE FEWUE AHMEE A}
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Fig. 2 SEM image of MWCNT

Table 1 Properties of cement and silica fume

Items Chemical composition (%) Specific gravity
Types Si0; ALO; Fe:0; Ca0 MgO (g/em’)
OPC 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 (CNT)

Bulk density Specific surface area
(g/em’) (m’/g)
> 95 20 1-25 <5 0.03 - 0.05 150 - 250

Purity (wt%) Avg. diameter (nm) Length (um) Metal oxide (wt.%)
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Table 3 Mix proportion of cement paste

Specimen| WB | W [ C [ 'SF TCNT[ sp [ sT
) | (@ | (® | ® | (& | (g) |(hour)

S0C0 0

$2C0 2

S4C0 900 | 100 4

$6C0 6

S8C0 i 8 i
S4C0-0C 1,000| -

S4C0-F20 800 | 200 4
S4C0-F30 700 | 300

S0C1 0
ooy | 40 | 400 ;

S4C1 900 | 100 4

S6C1 6

S8CI s | *
S4C1-0C 00| - | !

S4CI1-F20 800 | 200

S4C1-F30 700 | 300 4

S4C1-0 900 | 100 o0
S4C1-2 900 | 100 2

Note) SF=silica fume, ST=sonication time, SP=superplasticizer
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Fig. 3 Changes of CNT dispersion in solution
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Fig. 5 Bridging effect of CNT fibers on cracked surface
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Fig. 4 The effect of SP/CNT ratio Fig. 6 The effect of silica fume replacement
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