Accepted Manuscript

Characterisation of pore structure development of alkali-activated slag cement during
early hydration using electrical responses

Xiaohong Zhu, Zhilu Zhang, Kai Yang, Bryan Magee, Yaocheng Wang, Linwen Yu,
Sreejith Nanukuttan, Qing Li, Song Mu, Changhui Yang, Muhammed Basheer

PII: S0958-9465(17)30601-7
DOI: 10.1016/j.cemconcomp.2018.02.016
Reference: CECO 3002

To appearin: Cement and Concrete Composites

Received Date: 9 July 2017
Revised Date: 16 December 2017
Accepted Date: 27 February 2018

Please cite this article as: X. Zhu, Z. Zhang, K. Yang, B. Magee, Y. Wang, L. Yu, S. Nanukuttan, Q. Li,
S. Mu, C. Yang, M. Basheer, Characterisation of pore structure development of alkali-activated slag
cement during early hydration using electrical responses, Cement and Concrete Composites (2018), doi:
10.1016/j.cemconcomp.2018.02.016.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.cemconcomp.2018.02.016

Characterisation of pore structure development of Kkali-activated slag
cement during early hydration using electrical respnses

Xiaohong ZHUY™® Zhilu ZHANG? Kai YANG **, Bryan Mage® Yaocheng WANG Linwen YU®, Sreejith
NANUKUTTAN ®, Qing LF, Song M} Changhui YANG, and Muhammed Bashé&er

a: College of Materials Science and Engineerin@r@aing University, Chongqging, China
b: School of Civil Engineering, University of Leed®eds, UK

c: Built Environment Research Institute, Ulster Wnisity, UK

d: School of Civil Engineering, Shenzhen Univers8itenzhen, China

e: School of Natural and Built Environment, Quedurgversity Belfast, Belfast, UK

f: Jiangsu Provincial Institute of Building Sciendanjing, China

Abstract

This paper describes the results of a study inyatstig early age changes in pore structure of iadicivated
slag cement (AASC)-based paste. Capillary porogityre solution electrical conductivity and eledtic
resistivity of hardened paste samples were exananéedhe tortuosity determined using Archie’s |Xaray
computed micro-tomography (X-ray uCT) and Scannghgctron microscope (SEM) analysis were also
carried out to explain conclusions based on etadtriesistivity measurements. AASC pastes with @38
0.50 water-binder ratios (w/b) were tested at 3l47and 28 days and benchmarked against Portlandnte
(PC) controls. Results indicated that for a giveb,whe electrical resistivity and capillary potgsof the
AASC paste were lower than that of the PC contndiilst an opposite trend was observed for the pore
solution conductivity, which is due to AASC pastsignificantly higher ionic concentration.

Further, capillary pores in AASC paste were foundbe less tortuous than that in the PC control
according to estimations using Archie’s law andrfrihe results of X-ray uCT and SEM analysis. Ineortd
achieve comparable levels of tortuosity, therefé&SC-based materials are likely to require longeriods
of curing. The work confirms that the electricadistivity measurement offers an effective way teestigate
pore structure changes in AASC-based materialpitdethreshold values differing significantly froRC
controls due to intrinsic differences in pore siolntcomposition and microstructure.
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