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New Cementitious Material: Advances in Limestone Calcined Clay Cement
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Abstract: Limestone calcined clay cement (LC®) has attracted much attention as a low-carbon cementitious material. The
economic and ecological benefits of cementitious materials are greatly improved by partially replacing Portland cement with
calcined clay, limestone powder and gypsum. This review summarized the latest research progress in this field from the aspects of
hydration, microstructure and properties, production and substitution of raw materials, application prospects, and carbon emissions,
and explored the key issues restricting the application and development of LC? system in China (i.e., regional differences in
clay-based raw materials, bleaching/calcination process, availability of alternative silica-alumina raw materials, etc.). The
improvement of the hydrothermal kinetic model and the long-term performance of LC’-based concrete materials/structures were
discussed.
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Fig. 19 Examples of engineering applications using LC3 as a building material: (a) the Jhansi housing model in India, (b) the Swiss

Embassy's offices in Delhi, (¢) a river dam in Orcha, India, and (d) a pedestrian pavement at the UCLV in Cuba
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FRAT 13.6% DB LI 10.7% 4 8T T4
AWV, W 20 B MIEST OPC, LC ik

£ 1 KRE AR

Table 1 Carbon emission data of cement production*”

RM-CO, DEB-CO;, IEB-CO, Total References
- - - 870 g/kg [128]
530 g/kg  310-600 g/kg  840-1150 g/kg [129]
50% 50% 810 g/kg [130]
59% 6% 35% 800 g/kg [131]
50% 0-10% 40-50% - [132]
- 80 g/kg - - [133]
- - - 820 g/kg [134]
- - - 690 g/kg [135]
425 g/kg 80 g/kg 390 g/kg 815+ 80 g/kg [136]

(@

(b)
Bl 20 FIRATBGER LK YRS OPC BRHFIM ke 2 50

Fig. 20 Carbon emission and energy consumption difference
between limestone calcined clay cement and OPCP!!
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