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Improving the CO, Sequestration Capability and Mechanical Properties of CO, Reactive
Cement Paste Using pH Swing Method
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Abstract : This study aims to investigate and improve the carbon dioxide sequestration capability and the mechanical properties of non-hydraulic
low calcium silicate cement especially designed for CO, reaction and ordinary Portland cement subjected to the carbonation curing facilitating pH
swing method. Nitric acid (HNO;) was utilized as an liquid for the mixing of cement paste to enhance the initial dissolution of Ca ions from the
cements by promoting low pH environment and prevent the direct precipitation of Ca with the anion, owing to the high solubility of Ca(NO;), in
water. The results presented that the higher the concentration of HNOs, the higher the compressive strength and CO, sequestration (until 0.1 M). Ca
dissolution caused by the harsh acid attack onto the anhydrous cement particle lead to the higher carbonation reaction degree, forming abundant
CaCO; crystals after the reaction. However, cement paste mixed with excessively high concentration of HNO; presented deterioration due to the too
harsh pH environment and abundant NOs- ions which are known to retard the reaction of cement.
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Oxide contents

Cement type COQ Nazo MgO A|203 S|02 P205 SOa Kzo Ca0 T|02 Cr203 MnO F8203 NiO SrO

CSC 5.6072 | 0.061 | 0.4595 | 0.3999 |43.6561| 0.0222 | 0,0359 | 0.2326 |48.4093| 0.1217 | 0.0198 | 0.1385 | 0.7817 | 0.005 | 0.0494

OPC 8.6081 | 0.2167 | 3.8414 | 5,1623 [15.8879| 0.1842 | 3.541 | 0.9212 |57.7667| 0.2721 | 0,02 | 0.1623 | 2.8218 | 0.0057 | 0.0392
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Sample name Cement type Liquid type Cement (wt,%) Liquid (wt,%) Curing condition

CSC-0 0 M HNO;

CSC-0.01 0.01 M HNO3

CSC-0.05 0.05 M HNO;
R — CSC

CSC-0.1 0.1 M HNO3

CSC-0.5 0.5 M HNO;3
- csc-10 | 1.0 M HNOs Initially vacuumed the pressure chamber to ~

- . 40 100 —0.9 bar and pressurize the chamber to 1.0 bar

OPC-0 O M HNOs with 99.9% CO, gas

OPC-0.01 0.01 M HNO3

OPC-0.05 0.05 M HNO3;
U E— OPC

OPC-0.1 0.1 M HNO;

OPC-0.5 0.5 M HNO;3

OPC-1.0 1.0 M HNO;3
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