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Abstract: This is the era of explosion of infrastructural 

development in the construction industry throughout the 

world. Cement is used as a major construction material in 

entire construction industry. Cement production uses lot of 

raw materials from limited naturalresources and also 

releases huge amount of carbon dioxide to the atmosphere, 

which causes harmful environmental problems. Now-a-days 

Researchers are finding ways of using either industrial or 

agricultural waste, asa source of alternative materials for 

industry. Sugarcane bagasse ash is obtained as a 

combustion by-product from boilers of sugar industries, 

which is a large quantity to be disposed and this would be 

very critical concern for sugar industries. Sugarcane 

bagasse ash mainly contains silica and aluminum ion, 

therefore it can be used in concrete, with partial replacement 

of cement. The studies indicates that bagasse ash can 

efficiently be used as cement replacement (up to 10%) 

without effective change in strengths. This paper reviews 

physical and chemical properties of sugarcane bagasse ash 

as well as the various use of sugarcane bagasse ash in the 

construction industry. 
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1. Introduction 

Concrete is mostly used in entire world for the construction 

purpose due to its properties and availability. Cement is the 

basic element of concrete, which releases carbon dioxide, and 

causes severe environmental effects. It is mandatory to find 

ways for replacing cement and one of the ways is to replace it 

partially by the Sugarcane Bagasse Ash (SCBA), as it consists 

of aluminous and siliceous substances which creates a similar 

paste as cement, when it come in contact with lime and water. 

Sugarcane bagasse ash (SCBA) is obtained as a combustion 

by-product from boilers of sugar industries.1ton sugarcane 

produces approximately 26% of bagasse and 0.62% of 

residual ash. SCBA can be used as a partial replacement of 

cement to create concrete more economical, eco-friendly and 

reliable. Researchers have concluded that the cement could be 

advantageously replaced with SCBA up to maximum limit of 

10% to obtain good results. It also increases the workability of 

fresh concrete; so that the use of super plasticizer is not 

needed.  

Physical properties of sugarcane bagasse ash are as shown in 

Table 1 

Table 1: Physical properties of sugarcane bagasse ash 

Source: Bahurudeen A. et al (2015) 

Chemical composition of sugarcane bagasse ash are as shown 

in Table 2. 

Table 2: Chemical properties of sugarcane bagasse ash 

Component Mass (%) 

SiO
2
 78.34 

Al
2
O

3
 8.55 

Fe
2
O

3
 3.61 

CaO 2.15 

Na
2
O 0.12 

K
2
O 3.46 

MnO 0.13 

TiO
2
 0.50 

P
2
O

5
 1.07 

Loss on ignition 0.42 

Source: Bahurudeen A. et al (2015) 

 

Fig. 1:  Sugarcane production of major countries during 2014-

15  

Component Mass (%) 

Density (g/cm
3

) 2.53 

Surface area (cm
2

/g) 5139 

Particle size (μm) 28.89 

Colour Reddish Grey 
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 Source: Bahurudeen A. et al (2015) 

 

Fig. 2: Production of bagasse ash in India 

Source: Bahurudeen A. et al (2015) 

Table 3 shows the state wise production of bagasse ash. 

Table 3: State wise production of Bagasse ash in sugar 

mills of India 

Sl. No. State 

Number 

of sugar 

mills 

Bagasse ash 

(tonnes/day) 

1. Andhra Pradesh 33 2196 

2. Bihar 9 897 

3. Gujarat 21 1628 

4. Chhattisgarh 1 65 

5. Haryana 15 1055 

6. Karnataka 56 4222 

7. 
Madhya 

Pradesh 
9 455 

8. Maharashtra 192 10689 

9. Orissa 7 309 

10. Punjab 22 1295 

11. Tamil Nadu 40 3063 

12. Uttar Pradesh 143 17163 

13. Uttarakhand 10 999 

14. Others states 8 245 

 Total 566 44821 

Source: Bahurudeen A. et al (2015) 

2. Literature review 

Literature review is the core of review paper. In the former 

decade, analysts have noted that Sugarcane Bagasse Ash can 

be used as an alternative sustainable building material. Some 

researchers propose that sugarcane bagasse ash can efficiently 

replace a part of cement in making a concrete mix. Some of 

research works carried out in this field are as follows: 

Nuntachai C. et al (2009) investigated the potential of 

bagasse ash for development as pozzolanic materials in 

concrete. Paste containing ground ash had higher normal 

consistency than the control paste. Researchers have found 

that higher replacement of cement by SCBA resulted in higher 

normal consistency and longer setting times of paste. The 

mortar which contains original ash had a higher water 

requirement than mortar containing ground ash and this is 

because of the large particle size and high porosity of the 

original ash. It is found that at 90 days, mortar containing 

ground bagasse ash (GBT) at 40% replacement still had a 

compressive strength higher than the control mortar. [7] 

Srinivasan R. et al (2010) studied the physical and chemical 

characteristics or properties of Bagasse ash and also the effect 

on concrete by replacement of cement with Bagasse ash in the 

ratio of 0%, 5%, 15% and 25% by weight of cement. The 

researchers concluded that the SCBA in blended concrete had 

significantly higher compressive strength, tensile strength, and 

flexural strength compare to that of the concrete without 

SCBA. Itis also found that the cement could be 

advantageously replaced with Bagasse Ash up to maximum 

limit of10%. The partial replacement of cement by Sugarcane 

Bagasse Ash increases workability of fresh concrete; so that 

the use of super plasticizer is not essential. [11] 

Amin N. (2011) has investigated the effect of bagasse ash 

content as a partial replacement of cement, on physical and 

mechanical properties of concrete, including compressive 

strength, splitting tensile strength, chloride diffusion, and 

resistance to chloride ion penetration. It is found that up to 

20% of Portland cement can be replaced with bagasse ash 

without any significant effect on the desirable properties of 

concrete. The advantages of this replacement can be 

concluded as the high early strength of concrete, reduction in 

water permeability, and effective resistance to chloride 

permeation in concrete mix. [6] 

Nimita T. et al (2013) have studied the physical properties of 

bagasse ash as well as the X-ray diffractometry determination 

of composition in SCBA. After the experiments they have 

concluded that the SCBA blended concrete by replacing about 

10% replacement of cement with SCBA shows higher 

compressive strength, tensile strength as well flexural 

strength. Also they have determined that low weight concrete 

can be produced by using more SCBA content which is an 

environmental concern to dispose in land. [4] 

Reddy N. et al (2014) studied that the effect of magnesium 

sulphate on SCBA blended concrete with the replacement of 

cement with bagasse ash in fixed proportion. The SCBA has 

high silica content which reacts with components of cement 

during hydration and resulted in additional properties such as 

chloride resistence, corrosion resistence etc. researchers 

carried out a detailed analysis of the Concrete mix designs for 
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various grades of concrete (M35 and M40) with different 

proportions of Sugarcane Bagasse Ash (0%, 5%, 10%, 15%, 

20%, 25%) and concluded that SCBA concrete 

displayedbetter results when compared to ordinary concrete 

up to 10% replacement of sugar cane bagasse ash due to 

presence of high amount of silica in SCBA. It is found that 

Compressive strength was decreased when cured in 5% 

MgSo4 comparatively when cured in normal water but 

thepercentage reduction in compressive strength was 

decreasing with increase in percentage replacement of 

sugarcane bagasse ash when cured in 5% MgSo4 which 

concludes that SCBA helps in resisting the concrete towards 

sulphate attack. It is also observed that the usage of sugarcane 

bagasse ash in concrete helps in increasing the resistivity 

towards sulphate attack. [5] 

Shruti R. et al (2014) examined five different concrete 

mixtures with the SCBA replacement of 0%, 5%, 10%, 15% 

and 20% to the OPC in order to produce M25 grade concrete 

with water to cement ratio of 0.5. It has been found that the 

experimental results for 10% of replacement of SCBA 

increases about 1.2% compressive strength at 28
th

 day as 

compare to normal concrete. [10] 

Patel J. et al (2015) examined the feasibility of sugarcane 

bagasse ash in M25 grade of concrete by replacement of 

cement up to 5% by weight and compare it with normal M25 

grade of concrete.The result shows that the increase in 

strength of concrete using partially replacement of cement 

with sugarcane bagasse ash. Also it can be said that this is a 

best use of sugar cane bagasse ash instead of land filling and 

due to that environment remains clean. [3] 

Sagar D. et al (2015) have investigated the research physical 

characteristics, chemical combination (XRF test), TG-DTA 

for OPC which is partially replaced with fine particles of 

SCBA. The results shows that the maximum compressive 

strength can be obtained up to 20% of replacement of SCBA 

for M25 grade concrete. The maximum flexural strength 

obtained at up to 15% of replacement of SCBA in M25 and 

M35 grade of concrete for curing of 28 days. [8] 

Bahurudeen A. et al (2015) studied the availability of 

sugarcane bagasse ash in India and its feasibility as a 

supplementary cementitious material in concrete mix. 

Researchers have discussed the current scenario of availability 

of sugarcane bagasse ash in entire world with detailed data of 

Indian sugar industries. By examining the properties of 

bagasse ash, researchers also concluded that sugarcane 

bagasse ash has reactive silica content in its composition and 

it can be used as supplementary cementitious material in 

concrete. Use of bagasse ash as supplementary cementitious 

material in concrete helps to achieve durable as well as 

sustainable concrete and can reduce the disposal problem 

significantly.[1] 

Dr. Reddy M. et al (2015) checked the utilization of 

sugarcane bagasse ash concrete, with partial replacement of 

cement. The replacement is done at various percentages like 

0%, 5%, 10%, 15% and 20% and its effect on properties of 

concrete was investigated. The researchers concluded that the 

SCBA blended concrete showed significantly higher 

compressive strength as compared to the normal concrete. It is 

found that the SCBA can be used as alternative of cement up 

to maximum limit of 10%. [12] 

Sajid Ali M. et al (2017) have evaluated the performance of 

concrete with replacement of cement with SCBA at 0%, 5% 

and 10% by weight. The results indicated that up to 5% 

replacement of SCBA increases the compressive strength by 

12% as compare to normal concrete. Also they have 

concluded that the usage of SCBA in concrete is not only a 

waste-minimizing technique but also saves the amount of 

cement. [9] 

The following table 3 shows the literature review papers and 

its comparison. 

3. Conclusion 

From the above literature reviews following conclusion can be 

made: 

1) In the concrete mix with partial replacement of 

cement with SCBA shows significant higher compressive 

strength, tensile strength, and flexural strength compare to that 

of the concrete mix without SCBA. 

2) Partial replacement of cement by SCBA increases 

workability of fresh concrete; so use of super plasticizer is not 

needed. 

3) With the increase in SCBA content, the density of 

concrete is decreased. 

4) In India an annual production of SCBA is about 9 

million tons, which is large quantity to be disposed; this 

would be a critical concern for sugar industries. Therefore, 

low weight concrete can be produced in the society with 

industrial waste material SCBA. 

5) There is a large scope of use of Sugarcane Bagasse 

Ash (SCBA) as alternative construction material which can be 

beneficial to economy of society and environment. 
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Table 3: Literature Review Papers and its Comparison 

Sr. 

No. 

Author Name 

(year) 

Design mix / 

Grade of Concrete 

Replacement 

percentage of 

Cement/FA/CA 

Optimum 

replacement of 

Cement 

Tests 
Increase/ 

desirable 

1 
Nuntachai C. et 

al (2009) 
M35 

0%, 5%, 10%, 

15%, 20%, 25%, 

35%, 40%of 

Cement 

10% 
Compressive 

strength 
Increase 

2 
Srinivasan R. et 

al (2010) 
0.30 

0%, 5%, 10%, 

15%, 20%, 25% of 

Cement 

10% 

Compressive 

strength 

 

1.15% 

Increase 

Flexural strength 

 

1.03% 

Increase 

Split tensile 

strength 

1.04% 

Increase 

3 
Amin N. et al 

(2011) 
0.45 

5%, 10%, 15%, 

20%, 25%, 30% of 

Cement 

20% 
Compressive 

strength 

1.16% 

Increase 

4 
Reddy N. et al 

(2014) 
M35, M40 

0%, 5%, 10%, 

15%, 20%, 25% of 

Cement 

10% 
Compressive 

strength 

1.23% 

Increases 

5 

Shruti R. et al 

(2014) 

 

M25, 0.5 

0%, 5%, 10%, 

15%, 20%, 25% of 

Cement 

10% 
Compressive 

strength 

1.2% 

Increase 

6 
Patel J. et al 

(2015) 
M25 

0%, 5%, 10%, 

15%, 20% of 
10% 

Compressive 

strength 

1.06% 

Increase 
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Cement 

7 
Sagar D. et al 

(2015) 
M25, M35 

0%, 5%, 10%, 

15%, 20%, 25%, 

30% of Cement 

20% for 

compressive 

strength, 

15% for flexural 

strength 

Compressive 

strength 

 

1.03% 

Increase 

Flexural strength 

 

1.27% 

Increase 

Split tensile 

strength 

1.04% 

Increase 

8 
Bahurudeen A. 

et al (2015) 
M25 

0%, 5%, 10%, 

15%, 20%, 25%, 

30% of Cement 

20% 

Compressive 

strength and 

Chloride diffusion 

Desirable 

9 
Dr. Reddy M. et 

al (2015) 
M20 

0%, 5%, 10%, 

15%, 20% of 

Cement 

10% 
Compressive 

strength 

1.30% 

Increase 

10 
Sajid Ali M. et 

al (2017) 
M15, M20 

0%, 5%, 10% of 

Cement 
5% 

Compressive 

strength 

1.12% 

Increase 

 

 


