Accepted Manuscript

Use of biochar as carbon sequestering additive in cement mortar

aaaaaaaaa

Souradeep Gupta, Harn Wei Kua, Chin Yang Low

PII: S0958-9465(17)30588-7
DOI: 10.1016/j.cemconcomp.2017.12.009
Reference: CECO 2963

To appearin: Cement and Concrete Composites

Received Date: 4 July 2017
Revised Date: 11 November 2017
Accepted Date: 18 December 2017

Please cite this article as: S. Gupta, H.W. Kua, C.Y. Low, Use of biochar as carbon sequestering
additive in cement mortar, Cement and Concrete Composites (2018), doi: 10.1016/
j.cemconcomp.2017.12.009.

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.2017.12.009

Use of biochar as carbon sequestering additive in cement mortar
Souradeep Gupta, Harn Wei Kua, Chin Yang Low
Department of Building, School of Design and Environment, National University of Singapore

4 Architectural Drive, S117566, Singapore

Abstract

Biochar is widely considered as effective way of sequestering carbon dioxide. The possibility of
using it to enhance the mechanical strength and reduce permeability of cement mortar is
explored in this study. The effect of fresh biochar and biochar saturated with carbon dioxide a
priori on the setting time, mechanical strength and permeability of cement mortar was
evaluated. The biochar was prepared from mixed wood saw dust at 300°C and added to mortar
during mixing at 2% by weight of cement. It was found that addition of fresh biochar and
saturated biochar reduce initial setting time and significantly improve early compressive
strength of mortar. The experimental results suggested that biochar addition can impart
ductility to mortar under flexure, although flexural strength was not significantly influenced.
Water penetration and sorptivity of mortar was significantly reduced due to addition of
biochar, which indicate higher impermeability in biochar added mortar. However, it is found
that addition of fresh biochar offers significantly higher mechanical strength and improved
permeability compared to biochar saturated with carbon dioxide. These results suggest that
biochar has the potential to be successfully deployed as a carbon sequestering admixture in

concrete constructions that also provides a way to waste recycling.
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