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ABSTRACT: The increasing demand for high-performance, durable, and sustainable 

construction materials has shifted focus toward alternative Supplementary Cementitious 

Materials (SCMs). Among these, Alccofine 1203 a high-performance micro-fine slag—has 

gained considerable attention due to its superior physical and chemical characteristics. This 

review paper provides a detailed examination of the properties, applications, benefits, and 

limitations associated with the incorporation of Alccofine 1203 in concrete. Particular 

emphasis is placed on its influence on concrete performance parameters such as workability, 

setting time, compressive strength, durability, and long-term sustainability. The objective of 

this study is to support engineers, researchers, and industry professionals in understanding the 

versatile role of Alccofine 1203 in advancing modern concrete technology. 
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1. INTRODUCTION 

The construction industry today is undergoing a significant transformation, driven by the 

global demand for sustainable, durable, and high-performance materials. Environmental 

concerns, especially regarding climate change and CO₂ emissions, have placed traditional 

construction materials like Ordinary Portland Cement (OPC) under scrutiny. While OPC has 

been the backbone of construction for decades due to its widespread availability and well-

understood performance, it is also a major contributor to greenhouse gas emissions. 

Approximately one ton of CO₂ is released for every ton of cement produced, making it a key 

factor in environmental degradation. Moreover, OPC-based concrete often struggles with 

durability issues, particularly in aggressive environments exposed to chlorides, sulphates, 

acidic conditions, and freeze-thaw cycles. As infrastructure projects grow in scale and 

complexity, the industry increasingly demands materials that can withstand harsh 

environmental conditions, offer early strength development, and contribute to sustainable 

construction practices. 

In this context, Supplementary Cementitious Materials (SCMs) have emerged as valuable 

alternatives and additives to conventional cement. Commonly used SCMs include fly ash, 

silica fume, and Ground Granulated Blast Furnace Slag (GGBS), each offering unique 

benefits such as improved workability, durability, and strength characteristics. However, 

among the newer generation of SCMs, Alccofine 1203 has gained remarkable attention for its 

superior performance characteristics, especially in high-performance concrete (HPC) and 

self-compacting concrete (SCC) applications. Alccofine 1203 is a specially processed, ultra-

fine, granulated slag-based material, produced through the controlled granulation of high-
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quality blast furnace slag followed by advanced grinding technology. This results in a fine 

powder with particle sizes much smaller than traditional SCMs, leading to higher surface area 

and improved reactivity. Its pozzolanic and latent hydraulic properties contribute 

significantly to early-age strength development, densification of the microstructure, and 

reduction in permeability. 

One of the most distinguishing features of Alccofine 1203 is its high calcium silicate and 

alumina content, which actively participates in the hydration process, enhancing the 

formation of calcium silicate hydrate (C-S-H) gel. This gel is crucial for improving the 

mechanical strength and durability of concrete. Furthermore, the improved particle packing 

density achieved through Alccofine addition leads to reduced void spaces, making the 

concrete less permeable to aggressive agents like water and chlorides. Due to these 

advantages, Alccofine 1203 is widely used in various modern construction applications where 

performance and sustainability are critical. These include marine structures, high-rise 

buildings, bridges, precast elements, and infrastructure requiring fast track construction 

schedules. 

This paper aims to provide a comprehensive technical review of Alccofine 1203, focusing on 

its material characteristics, influence on fresh and hardened concrete properties, durability 

performance, environmental benefits, and its potential to revolutionize modern construction 

practices. 

2. CHEMICAL AND PHYSICAL PROPERTIES OF ALCCOFINE 1203 

(As per specifications supplied by manufacture “Ambuja Cement Ltd”) 

Table 1: Chemical Composition of Alccofine-1203 

Chemical Composition 

Constituents Composition (%) 

SiO2 35.30 

CaO 32.20 

Al2O3 21.40 

MgO 6.20 

Fe2O3 1.20 

SO3 0.13 

 (According to the manufacturer's specifications “Ambuja Cement Ltd”) 

Table 2: Physical Properties of Alccofine-1203 

Physical Properties 

Physical Property Results 

Particle size distribution(micro meter) 150-600 

D10 1.8 

D50 4.4 

D90 8.9 

Specific surface area 1200 

Specific Gravity 2.70 

Average particle size(microns) 4-6 

Fineness(cm
2
/gm) 12000 

Bulk density(kg/m
3
) 680 (600 to 700) 
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3. LITERATURE REVIEW 

Several recent studies have explored the beneficial effects of Alccofine 1203 and other 

sustainable materials on concrete properties. Vikas et al. (2024) reported that replacing 15% 

of OPC with Alccofine significantly improved workability and mechanical strengths in M20 

and M25 concretes due to its ultrafine particles and low water demand. Chinnusamy et al. 

(2024) demonstrated that Alccofine, combined with glass fibers and alternative fine 

aggregates, enhanced strength, durability, and resistance to alkali-silica reaction in M75 

concrete, with optimization validated using Response Surface Methodology (RSM). Kumar et 

al. (2024) developed Ternary Blended Cement Concrete (TBCC) using Alccofine, Zeolite, 

and Manufactured Sand, achieving high early strength and improved durability while 

minimizing shrinkage. Yadav et al. (2023) emphasized Alccofine’s potential as a sustainable 

SCM, recommending an optimal dosage of 8–12% for enhanced early-age strength and 

durability. Choudhary et al. (2023) showed that adding 5–20% Alccofine to Coal Bottom Ash 

(CBA) concrete significantly recovered lost strength and improved workability. Other studies 

explored alternative materials: Sharma et al. (2022) promoted construction and demolition 

waste reuse, Garg et al. (2022) developed lightweight concrete using sawdust and brick 

ballast, while Camille et al. (2021) and Jayasri et al. (2021) examined the effects of fibers and 

metakaolin on ductility and crack control. Gupta et al. (2020) reviewed the structural benefits 

of steel fiber-reinforced concrete composites, highlighting their enhanced strength and crack 

resistance. Overall, the literature supports Alccofine 1203’s effectiveness in improving 

concrete performance and promoting sustainable construction practices. 

4. CONCLUSION 

Alccofine 1203 proves to be an effective and versatile Supplementary Cementitious Material 

(SCM) that significantly enhances the performance, durability, and sustainability of concrete. 

Its ultrafine particle size and high pozzolanic reactivity improve workability, early strength 

development, compressive strength, and resistance to aggressive environments. Successful 

implementation in major infrastructure projects such as the Nagpur Cable-Stayed Bridge and 

Kochi Metro demonstrates its practical reliability. Additionally, its ability to reduce cement 

usage supports sustainability by lowering CO₂ emissions. Although factors like cost and 

availability may influence its wider adoption, continuous research and growing industry 

acceptance indicate strong future prospects. Overall, Alccofine 1203 stands as a promising 

material for advancing modern, eco-friendly construction. 

REFERENCES 

[1] Vikas, Dr. Varinder Singh, Er. Rajbala, Er. Hardeep Singh, "Performance Analysis of 

Concrete with Alccofine 1203 Additives and Replacements", International Journal of 

Trend in Scientific Research and Development (IJTSRD), Vol. 8 Issue. 6, Nov-Dec 

2024. 

[2] Boobalan Savandappur Chinnusamy, Gayathri Venkataraman, "A comparative 

analysis of high-performance concrete: evaluation of strength and durability 

parameters with alternate fine aggregates and alccofine through response surface 

methodology model", Materia (Rio de Janeiro), Vol. 29, Issue. 3, 2024.  

[3] Vivek Kumar C, J S S K Vasa, M Rishabalaxmi, S J Shivraj, M Ganesh, 

"Performance Evaluation of Ternary Blended Cement Concrete with Manufactured 

Sand using Alccofine and Zeolite in different replacement levels", Journal of Physics: 

Conference Series, 6th International Conference on Advancements in Materials and 

Manufacturing, pp. 1-11, 2024. 



International Journal of Global Research in Science and Technology (IJGRST)  Volume-10, 2025

 

ISSN: 2455-3832 Page 24 

[4] Kapildeo Prasad Yadav, Amiya K. Samanta, "Characterization and development of 

alccofine based sustainable concrete – A review", Materialstoday Proceedings, 2023. 

[5] Mohit Choudhary, Susheel Kumar, "Effect of Addition of Alccofine on Coal Bottom 

Ash Concrete Properties", International Journal of Innovative Research in Computer 

Science and Technology (IJIRCST), Vol. 11, Issue. 4, pp. 57-60, July 2023. 

[6] Namya Sharma, Pradip P. Kalbar, Muhammad Salman, "Global review of circular 

economy and life cycle thinking in building Demolition Waste Management: A way 

ahead for India", Building and Environment, Vol. 222, 2022. 

[7] Dr I . C. Sharma, Gori Shankar Soni, "Assessment of Limestone Dust and Chips as 

Eco-friendly Alternatives in Concrete Production", International Journal of 

Engineering Trends and Applications (IJETA), Volume 11, Issue 3, pp. 47-50, 2024. 

[8] A. Garg, P. K. Sharma, "Cost effective light weight concrete with saw dust and brick 

ballast", Journal of Physics: Conference Series 2267, pp. 1-9, 2022. 

[9] Dr I . C. Sharma, Gori Shankar Soni, "Investigating Progressive Collapse in Multi-

Story Structures: Seismic Load Effects and Belt Wall Remediation", International 

Journal of Engineering Trends and Applications (IJETA), Volume 11, Issue 3, pp. 51-

58, 2024. 

[10] Christophe Camille, Dayani Kahagala Hewage, Olivia Mirza, Fidelis Mashiri, 

Brendan Kirkland, Todd Clarke, "Performance behaviour of macro-synthetic fibre 

reinforced concrete subjected to static and dynamic loadings for sleeper applications", 

Construction and Building Materials, Vol. 270 (8), 2021. 

 

 


