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ABSTRACT

The growing demand for high-performance, durable, and sustainable construction materials has driven
research towards alternative supplementary cementitious materials (SCMs). Among these, Alccofine 1203,
a high-performance micro-fine slag, has gained significant attention due to its unique physical and
chemical properties. This review paper presents a comprehensive exploration of the properties,
applications, benefits, and challenges associated with the use of Alccofine 1203 in modern construction. It
also discusses its impact on the mechanical and durability properties of concrete, focusing on workability,
setting time, compressive strength, durability, and sustainability. This paper aims to assist engineers,
researchers, and industry professionals in understanding the versatile role of Alccofine 1203 in advancing

concrete technology.
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I. 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 CO:
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 CO: 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-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
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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.

1. 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
Al,O3 21.40

MgO 6.20
Fe203 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 150-600
meter)
D1o 1.8
Dso 4.4
Doo 8.9
Specific surface area 1200
Specific Gravity 2.70
Average particle
. i 4-6
size(microns)
Fineness(cm?/gm) 12000
Bulk density(kg/m?®) 680 (600 to 700)

I11. RECENT APPLICATION OF
ALCCOFINE-1203 IN INDIA

(A) Project: First Cable-Stayed Bridge at

Nagpur

e Enhanced rheological properties
achieved using Alccofine-1203.

e Rapid strength development was observed,
reaching 50 MPa within 7 days.

e A high modulus of elasticity of 43 GPa was
attained.

e Compared to other micro-fine additives,
Alccofine-1203 significantly improved the
ease of concrete pumping and placement.

were

Figure 1.1: Cable Stayed Bridge at Nagpur
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(B) Kochi Metro in Kerala Alccofine-1203 is
Being Used

Precast components for the 13.4 km long elevated
stretch of the Kochi Metro were successfully
produced using over 1000 MT of Alccofine 1203.
The strict requirements for early strength and
consistency were easily met with the help of
Alccofine 1203. Concrete elements made with
Alccofine are expected to have a long-lasting
performance.

Figure 1.2: Kochi Metro in Kerala

IV. 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.

V. CONCLUSIONS

The exploration of Alccofine 1203 as a
Supplementary  Cementitious Material (SCM)
clearly demonstrates its immense potential in
enhancing the performance, durability, and
sustainability of modern concrete. Its ultrafine
particle size, high pozzolanic reactivity, and latent
hydraulic properties contribute to significant
improvements in both fresh and hardened concrete
properties, including workability, early strength
gain, compressive strength, and durability
characteristics such as reduced permeability and
enhanced resistance to aggressive environments.

Case studies like the Nagpur Cable-Stayed
Bridge and the Kochi Metro Project highlight
Alccofine's successful large-scale application in
demanding infrastructure projects, validating its
performance under practical field conditions. The
literature review further supports these findings,
with  several researchers reporting positive
outcomes when Alccofine 1203 is used either alone
or in combination with other sustainable materials
like Zeolite, glass fibers, coal bottom ash, and
alternative fine aggregates.

Furthermore, Alccofine’s contribution towards
sustainable construction practices is noteworthy, as
its use can help reduce cement consumption and
thereby lower CO: emissions—a critical step
towards greener infrastructure development.

Despite its numerous advantages, factors like cost,
regional availability, and mix design sensitivity

ISSN: 2393-9516

www.ijetajournal.org

Page 32



http://www.ijetajournal.org/

International Journal of Engineering Trends and Applications (IJETA) — Volume 12 Issue 4, Jul-Aug 2025

need to be considered during implementation.
However, ongoing research and increasing
industrial acceptance are expected to address these
limitations in the near future.

In conclusion, Alccofine 1203 emerges as a
highly effective and versatile material for modern
construction, offering a scalable, eco-friendly, and
performance-driven solution for a wide range of
concrete applications. Its integration into concrete
technology aligns well with the global movement
towards sustainable and high-performance building
materials, making it a promising component in the
future of construction.
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