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Abstract — The manufacturing process of cement results in the depletion of limited natural resources, consumption of excess energy and
also leads to significant levels of carbon dioxide emission in the atmosphere. Consequently, researchers all over the World are
concentrating their efforts in finding alternative materials that can replace cement on the long run. In this view, the focus has been turned
onto utilising sugarcane bagasse ash as a source of raw and eco-friendly substitute material. Moreover, the possibility of using sugarcane
bagasse ash in concrete have long been debated. The outcome of the experiments have showed positive and encouraging results especially
for the mechanical and durability properties of concrete samples. The substitution of sugarcane bagasse ash in concrete would not only
provide an economic relief, but also help to create a sustainable and pollution-free environment as the disposing of this waste creates

many inconveniences to living organism.
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I. INTRODUCTION

The construction sector is considered as one of the most
booming industries in the whole World and over the next
decade the global construction industry is expected to grow
rapidly. With the increasing expansion of urbanization,
infrastructure renewal and the burgeoning needs of
developing “megacities,” the construction industry is
expected to double within a decade and become a $6.7 trillion
business by 2025, accounting for some 55 percent of global
construction output [1].

The innovative use of building materials and sustainable
construction can make a big difference to global
environmental sustainability, mainly through the reduction in
the use of natural resource consumption and energy-
consuming materials like cement, steel, aggregates and
aluminium. Conventional construction materials will fall
short of their demand despite improved productivity and it is
necessary to develop alternatives materials. Sustainable

construction will not only enhance the resilience of our
building and construction industry by using materials and but
also will adopt construction methods that are environmentally
friendly, faster, quieter and less labour-intensive [2].

In the recent years, the research related to agricultural
wastes has intensified immensely in view to evaluate the
potential for recycling as well as the prospect of eliminating
the landfills. The availability of huge quantities of
agricultural waste by-products in the form of ashes has
attracted much consideration to concrete researchers to
investigate their prospective use as a cement replacement
material or admixtures. Various studies have demonstrated
that these wastes can be used as a pozzolan in concrete and
can improve both the strength and the durability properties of
concrete when used as mineral admixtures. One of the wastes
which has attracted much attention, particularly in tropical
countries is the sugarcane bagasse ash (SCBA), which is
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obtained from cogeneration combustion boilers in sugar
industries.

The process consists of extracting the cane juice from the
sugarcane stem and leaving the fibrous matter as bagasse
which represents 40-45% [3]. When this bagasse is burnt
under controlled temperature, it results into ash. The burnt
bagasse consists of approximately 50% of cellulose, 25% of
hemi-celluloses and 25% of lignin. The bagasse ash is about
8-10% of the bagasse and contains unburned matter, silica
and alumina [4]. Thus, enabling its use as a supplementary
cementitious material (SCM). The use of sugarcane bagasse
ash (SCBA) as SCM not only reduce the production of
cement which is responsible for high energy consumption and
carbon emission, but also can improve the compressive
strength of cement-based materials like concrete and mortar
[5]. Reference [6], stated that SCBA could be an essential raw
material for the pozzolan production, mainly in tropical
countries and also established that the pozzolanic activity of
the bagasse can be attributed to the presence of amorphous
silica (SiOy).

Presently, 245 countries of the World cultivate sugarcane
mainly for sugar and ethanol, and as per FAOSTAT 2018
about 1596 million tons of sugarcane is grown all over the
World [7]. The three leading sugarcane producers are Brazil,
India and China, which themselves represent more than 70%
of the World total sugarcane producers. This directly
indicates that a considerable amount of waste materials will
be produced during the sugar or ethanol making process.

The SCBA is frequently disposed as landfills, spread over
farms or dumped in ash ponds. Reference [8] pointed out that
loading of ash to soils increases the salt content whose
solubility may cause salinity problems in soils, resulting in an
increase of electrical conductivity which may retard plant
establishment and growth but also affect the soil and
groundwater quality. Reference [9] observed that people
exposed to these dust particles are prone to serious lung
illness known as bagassosis. To reduce the negative effect of
SCBA in our environment, various investigations have been
carried out and the results showed that an optimum amount
of SCBA could be used to replace cement in concrete, but
depending on the quality of bagasse ash being used.

II. LITERATURE REVIEW

Many researches have been conducted on a potential use
of SCBA as a replacement to cement in the production of
concrete. The SCBA which is a by-product from the co-
generation of electricity in sugar mills, has long been
regarded as a waste material with no market value. Many
scholars have put forward experiments involving SCBA as a

partial replacement to cement, as a way to reduce cement
production and as well as reducing the deposit of SCBA on
land. Various researchers have carried out experiments and
many positive conclusions have been obtained, which
demonstrated the effectiveness of such materials.

Reference [10] experimented the use of 5%, 10%, 15%,
20%, 25% and 30% of SCBA as partial replacement to
cement in the production of cement mortar. The latter
concluded that 20% of BA could be used in the production of
mortar. He further added that with the incorporation of
SCBA, high strength concrete was developed at an early age,
water permeability was reduced and was resistant to chloride
permeation and diffusion. Reference [11] investigated the use
of 10%, 20% and 30% of SCBA as partial replacement to
cement. He concluded that 30% of SCBA had a higher
compressive strength and a lower permeability than control
concrete at ages of 28 and 90 days. According to [12]
incorporation of SCBA up to 30% of cement replacement
increased the resistance to chloride penetration. He further
added that using 10% of SCBA produced concrete with good
strength and low porosity. He concluded that replacement of
30% of SCBA was acceptable for the production of high
strength concrete. Reference [13] studied the effect of
replacing bagasse ash at 5%, 10%, 15% and 20% in concrete.
The result showed that the addition of treated bagasse ash
improved the workability, compressive strength, resistance to
chloride ion penetration and decreased the rate of water
absorption. Reference [14] analysed the use of SCBA at 5%,
10%, 15%, 20% and 25% as a replacement to cement in
concrete production. The authors concluded that 5% of
SCBA content improved the compressive strength and tensile
strength of ordinary and lightweight concrete. They further
added that at 5 % incorporation of SCBA improved the
performance of concrete in terms of durability and impact
resistance. Reference [15] investigated the use of sugarcane
bagasse ash (SCBA) in mortar after controlled recalcination
and grinding. The SCBA was processed in a muffle kiln at
600°C for 1 hour and the 50% of the residual product passing
10um was collected (SCBA600). He noted that SCBA600
improved the mortar paste with significant evidence of
pozzolanic effect and pore improvement. A substantial
decline in compressive strength at one day of curing as
observed due to the retarding effect of the ash. After three
days, there was a significant rise in the compressive strength.
The latter concluded that at 28 days of curing period, the
mortar exhibited the optimum mechanical performance, thus
demonstrating the pozzolanic nature of SCBA600. Reference
[16] investigated the use of bagasse ash (BA) in the
production of high-performance concrete. The latter replaced
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cement by BA up to 20% replacement level, and concluded
that the increase in compressive strength at an early age was
due to the reaction of bagasse ash with CaO which improved
the hardening process. He further observed that the splitting
tensile strength and flexural strength increased at 5-10% BA
replacement. The water absorption values, sorptivity and
porosity of the HPC decreased with increasing curing period.
Reference [17] studied the use of processed bagasse ash (BA)
as a cement replacing material. He observed that at higher
replacement proportion of cement with BA resulted in higher
normal consistency and longer setting time. He further noted
that the workability of mortar and concrete containing BA
decreased as the BA content was increased. The experiment
also showed that replacement of BA from 5% to 10% resulted
in better compressive strength. Reference [18] investigated
the use of SCBA as partial replacement to cement at the
percentage of 5%, 10%, and 15% by weight of cement. The
latter concluded that for a constant water/cement ratio, the
workabilityof the concrete decreased. However, it was noted
that with the addition of 5% and 10% of SCBA, the
compressive strength increased at 28 and 56 days. Reference
[19] studied the use of sugarcane bagasse ash (SCBA) in
concrete. SCBA was replaced by weight in the percentage of
5%, 10% and 15%, and tested for the mechanical properties.
The water/cement ratio was maintained at 0.57 throughout
the experiment. The authors concluded that the compressive
strength, tensile strength and the flexural strength of concrete
samples decreased with increasing SCBA values.

III. OBJECTIVES AND SCOPE OF STUDY

To optimize further on the SCBA, the following
consideration should be given on this material, before it is
used in concrete.

1) Additional investigation on the chemical
composition and pozzolanic behaviour of SCBA
should be carried out.

2) To re-view the concrete mix design and consider the
most economical options.

3) To study the workability of fresh concrete.

4) To analyse the mechanical and durability properties
of hardened concrete samples.

5) To compare the various properties exhibited by the
SCBA-Cement blended concrete with standard
concrete.

IV. CONCLUSION

After reviewing the various studies carried out on
sugarcane bagasse ash as a cement replacing material, it can
be opined that SCBA is indeed a material which can be used
in the production of sustainable concrete. The results

demonstrated that making use of SCBA in concrete increased
the mechanical properties of the concrete samples. Some of
the studies also showed that with increasing age period, the
durability properties of the concrete understudy also
increased. The replacement level of cement by SCBA could
eventually decrease the carbon footprint by providing an
alternative material, which is readily available and less
expensive in terms of processing and manufacturing stages.
SCBA could also save landfill deposit and contribute to a
much greener environment.
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