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The authors regret that Figures 6 and 11b in [1] were printed incorrectly. Therefore,
the authors wish to make the following corrections to Figures 6 and 11b. Since the analysis
was conducted based on the following images, the correction does not affect the results
and conclusions.
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capillary pores’ connection, so the pore structure of concrete is refined [2,40–42]. Furthermore, the Si
and Al released from the MK are ascribed to the major aluminosilicate purities of this mineral, as seen
in the chemical composition in Table 1. They could create suitable conditions for formation of certain
amounts of C–A–S–H-like phases of binding gels, despite the low proportions of MK. In addition, the
MK particles could foster the aluminosilicate ratio similar to the filler effect.

 
Figure 6. SEM images of: (a) CO sample; and (b) MK30 sample. 

 

 
Figure 11. SEM image of (a) PP; (b) PP-MK10NC3. 
 

 

a) b) 
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Figure 6. SEM images of: (a) CO sample; and (b) MK30 sample.

According to previous studies, significant reaction between MK and Portlandite (CH) was shown
within the interfacial transition zone (ITZ) between aggregate and cement paste. It was reported that
the ITZ with a high concentration of large and aligated CH crystals would lead to localized areas of
boosted porosity and lower strength [43,44]. Figure 6 shows the SEM micrographs of cement mortar
containing 30 wt % MK compared to the control sample. As shown in Figure 5b, the microstructure of
cement matrix with MK was more porous containing a large amount of needle-like hydration products
cemented together. Moreover, the gap at the ITZ between the aggregate and cement paste found in
MK cement sample was much bigger when compared to the control sample, and consequently the
cement mortar containing MK showed a reduction in strength.

Figure 7 also shows that the compressive strength of cement mortars generally increased slightly
when 0.3% PP was used. Although the strengths for mixtures containing 20% MK and 2% or 3% NC
were found decreased in comparison with mixes without PP, the average strength for all samples only
increased by 2% at both 28 and 90 days. The strength improvement is considered insignificant and
the results are similar to the findings of previous studies with other pozzolans where a significant
improvement in compressive strength has not been seen [45,46]. Compared to the CO sample, the
incorporation of 3% NC further increased the strength of samples containing 10% MK up to 17% and
19% at 28 and 90 days, respectively. Samples containing 10% MK and PP also showed an increase up
to 14% and 13% at 28 and 90 days, respectively. It is worth noting that samples containing 10% MK
and 0.3% PP gave the highest compressive strength among all the specimens tested.

Figure 6. SEM images of: (a) CO sample; and (b) MK30 sample.
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Similarly, the flexural strength of mortar generally decreased with increasing MK content,
however the strengths improved considerably with the increase of NC content. It is believed that
CuO nanoparticles can provide interlocking effects between the slip planes, and thus improving the
toughness and flexural strengths of cement-based materials [31]. Moreover, NC and MK together
can improve the microstructural properties of cement paste due to their filler and pozzolanic effects,
respectively. Besides, the enhancement of flexural strength may be due to the quick consumption
of Ca(OH)2 with the high reactivity of nanoparticles during the hydration process particularly at
early ages. Similar results were reported by Mohseni et al. [8] indicating that the flexural strength
increased with increasing NC content up to 3%. However, any further increase in NC content showed
insignificant strength improvement.

Significant improvement can be seen when PP fibres were used as well (Figure 10). Compared to
the samples without PP, the samples with PP showed an average increase of flexural strength by 12.7%
and 17.4%, at 28 and 90 days, respectively. In addition, the flexural strength of mortar containing PP
tended to increase with increasing NC content. This strength enhancement may be due to the improved
microstructural interface between fibre and matrix, so the pull-out resistance of fibre was increased.
Figure 11 shows the SEM micrographs of PP and PP-MK10NC3 samples. In PP-MK10NC3, there
were more cement hydration products adhered around the fibres, accompanied with a more compact
microstructure due to the filling ability of nanoparticles. This would improve the fibre–matrix interface,
and thus enhance the load transfer between the cement matrix and fibres, leading an improvement in
flexural strength of mortar.
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