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Investigation on the Characteristics of Interfacial Transition Zone (ITZ)
of High-Strength Cement Mortar Incorporating Graphene Oxide
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In recent years, nanomaterials, such as nano-silica, carbon nanotubes, and graphene oxide (GO), have been suggested to
improve the properties of the interfacial transition zone (ITZ) between aggregates and cement pastes, which has most
adversely affected the strength of quasi-brittle concrete. Among the nanomaterials, GO with superior dispersibility has been
reported to be effective in improving the properties of ITZ of normal-strength concrete by forming interfacial chemical
bonds with Ca®* ions abundant in ITZ. In this study, the effect of GO on the properties of ITZ in the high-strength mortar
was elucidated by calculating the change in hydration heat release, ITZ thickness, and the porosity around ISO sand, which
was obtained with isothermal calorimetry tests and scanning electron microscope image analysis, respectively.
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Table 1. Mix proportions of mortar

W/B Mass (g)

() Water | Cement SF Sand GO SP

02 705 2819 705 2780 - 17.7

' 705 2819 705 2780 2.819 21.1

SF=silica fume, Sand: ISO sand, GO=graphene oxide,
SP=superplasticizer

Absorbance (A.U.)
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Fig. 1. UV-vis spectrum of dispersed GO in distilled water
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Fig. 3. Isothermal calorimetry results of mortar incorporating 0 wt.%
(black-solid line) and 0.1 wt.% (red-dashed line)of GO
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Fig. 4. Pores segmentation of specimens from SEM-BSE images at 200 x magnification: (A) cumulative histogram of grayscale, and binarization
results of cement mortar incorporating (B) 0 wt.%, (C) 0.1 wt.% of GO
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(A) Threshold determination (Mag = 1000 x) (B) 0 wt.% GO (porosity = 15.9%) (C) 0.1 wt.% GO (porosity = 14. 0%)
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Fig. 5. Pores segmentation of specimens from SEM-BSE images at 1000 x magnification: (A) cumulative histogram of grayscale, and binarization
results of cement mortar incorporating (B) 0 wt.%, (C) 0.1 wt.% of GO
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