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Abstract—Utilization of industrial and agricultural waste 

products in the industry has been the focus of research for 

economic, environmental, and technical reasons. Sugar-cane 

bagasse is a fibrous waste-product of the sugar refining 

industry, along with ethanol vapour. This waste-product is 

already causing serious environmental pollution which calls 

for urgent ways of handling the waste. In this paper, 

Bagasse ash has been chemically and physically 

characterized, in order to evaluate the possibility of their use 

in the industry. X-ray diffractometry determination of 

composition and presence of crystalline material, scanning 

electron microscopy/EDAX examination of morphology of 

particles, as well as physical properties and refractoriness of 

bagasse ash has been studied. 

Key words: Sugarcane Bagasse (SB), Sugar Cane Bagasse 

Ash (SCBA) 

I. INTRODUCTION 

Bagasse is a by-product during the manufacture of sugar and 

it has high calorific value. It is utilized as a fuel in boilers in 

the sugar mills to generate steam and electricity. 

The obtained Sugarcane Bagasse Ash causes a 

great disposal problem. Using waste SCBA as a pozzolanic 

material to replace cement can reduce the consumption of 

cement and reduce landfill area requirements. This is turn 

helps solve environmental issue caused by cement 

production, decreasing both energy based and CO2 

emissions. It is well known that CO2 is a major contributor 

to the greenhouse effect and the global warming of the earth. 

 
Fig. 1: Photograph of the Bagasse 

[Source: Potential Utilization of Solid Waste (Bagasse Ash); 

by V. S. Aigbodion, S. B. Hassan, T. Ause and G.B. Nyior] 

The sugarcane bagasse consists of approximately 50% of 

cellulose, 25% of hemicellulose and 25% of lignin. Each ton 

of sugarcane generates approximately 26% of bagasse (at a 

moisture content of 50%) and 0.62% of residual ash. The 

residue after combustion presents a chemical composition 

dominates by silicon dioxide (SiO2). In spite of being a 

material of hard degradation and that presents few nutrients, 

the ash is used on the farms as a fertilizer in the sugarcane 

harvests.  

II. PROCESS TO OBTAIN ASH FROM BAGASSE 

1) The bagasse was packed in the graphite crucible air tight, 

and place inside electric control furnace and burnt at a 

temperature of 1200oC for 5hours to obtain a black color 

ash (see plate 2) which is the bagasse ash which was 

used in this research 

2) The BC was collected and burned for 6 hours at 600ºC 

using a stove. After the burn a layer of light coloured ash 

was observed on the surface and then an ash of black 

colour and heterogeneous composition was observed, 

consisting of leftovers of the sugarcane bagasse that was 

not burned as well as charcoal particles, making another 

burn necessary for the homogenization of the sample. 

3) The second burn of CBC lasted for 3 hours at 700ºC.  

After  this  reburn,  the  CBC  was  cooled  naturally  

determining  the  C  level  of  the  ash  using a ball mill 

for the grinding. Six samples of ash were collected and 

dried in the oven for 24 hours at 70ºC. 

III. BAGASSE CARBONIZATION 

The bagasse was packed in the graphite crucible air tight, 

and place inside electric control furnace and burnt at a 

temperature of 1200oC for 5hours to obtain a black colour 

ash (see figure 2) which is the bagasse ash which was used 

in this research [5].   

 
Fig. 2: Photograph of the Bagasse after carbonization 

Source: Potential Utilization of Solid Waste (Bagasse Ash); 

by V. S. Aigbodion, S. B. Hassan, T. Ause and G.B. Nyior   

IV. CRYSTAL STRUCTURES OF BAGGASE ASH 

The main composition of baggase ash is siliceous oxide SiO 

that react with free lime from cement hydration and made 

aconsistent composition. But only un-crystal silica oxide has 

reactive properties. Heat and burning duration, are the main 

factors on crystal structure of ash. Therefore for determining 

the amorphous (non-crystal shape), the specimens were 
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burned at different temperature and duration. By using XRD 

the crystal amount were investigated (Figure 1). 

 
Fig. 3: The diagram obtained from XRD test of baggase ash 

burned in different temperature and time duration 

Source: Using Baggase Ash in Concrete as Pozzolan 

Abdolkarim Abbasi and Amin Zargar; Middle-East Journal 

of Scientific Research 13 (6): 716-719, 2013 ISSN 1990-

9233 

To confirm the results obtained from XRD test, the activity 

index of non-crystal pozollanic modes by using electric 

conductivity of saturated lime test was determined and the 

test results show thatash were obtained from baggase 

burning in 700°C and 90 minutes and also 800°C and time 

of 15 minutes.  

V. GRINDING OFFINE PARTICLES OF BAGGASE 

ASH 

The other method to make the amorphous (non-crystal) 

shape is grinding for long time method. Because there is no 

proper control on burning temperature in this work, grinding 

was under taken using a mill with steel balls shown in 

Figure 4. 

 
Fig. 4: Grinding mill for grinding baggase ash 

Source: Using Baggase Ash in Concrete as Pozzolan 

Abdolkarim Abbasi and Amin Zargar; Middle-East Journal 

of Scientific Research 13 (6): 716-719, 2013 ISSN 1990-

9233 

 
Fig. 5: Baggase on right and baggase ash products on 

left after grinding 

Source: Using Baggase Ash in Concrete as Pozzolan 

Abdolkarim Abbasi and Amin Zargar; Middle-East Journal 

of Scientific Research 13 (6): 716-719, 2013 ISSN 1990-

9233 

Grinding time of 120 minutes were chosen and the speed of 

revolution were chosen so can acting as impact force that 

can break silica crystal existed in ash. After grinding the 

specific surface is related directly to grain sizeof particles 

this was measured.  

VI. PARTICLES SIZE ANALYSIS       

The particle size distributions of the Bagasse ash were 

determined using the (AFS) specifications. 100g each of the 

dried ash was taken and introduced unto a set of sieves 

arranged in descending order of fineness and shaken for 15 

minutes which is the recommended shaking time to achieve 

complete classification. The weight retained on each sieve 

was taken and expressed as percentages of the total sample 

weight.  From the weight retained, the grain fineness 

number (AFS) was computed [5]. 

VII. CHEMICAL AND PHYSICAL PRORERTIES OF 

SCB 

SR. 

NO 
COMPONENT MASS% 

1 SiO2 78.34 

2 Al2 8.55 

3 Fe2O 3.61 

4 CaO 2.15 

5 Na2O 0.12 

6 K2O 3.46 

7 MnO 0.13 

8 TiO2 0.50 

9 BaO <0.16 

10 P2O5 1.07 

11 Loss of Ignition 0.42 

Table. 1: Chemical property of SCB 

Source: Experimental Study on Bagasse Ash in Concrete by 

R. Srinivasan K. Sathiya 

SR.NO COMPONENT MASS% 

1 Density  (g/cm3) 2.52 

2 Blaine surface area(cm2/gm) 5140 

3 Particle size(µm) 28.9 

4 color Reddish grey 

Table. 2: Chemical property of SCB 

Source: Properties and Reactivity of Sugarcane Bagasse 

Ash; By, Ajay Goyal, Hattori Kunio, Ogata Hidehiko, 

Mandula 
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VIII. ANALYSIS AND MICROSTRUCTURE OF THE 

BAGASSE ASH   

The X-ray diffraction patterns of the ash sample derived 

from the bagasse was determine by X- ray diffraction 

analysis which was carried out with a Siemens D-500 

diffractometer using Co- Kc   radiation (Kc = 1.79026 A).  

The microscopic study of the ash were determined by JEOL 

JSM840A scanning electron microscope (SEM) 

complemented by EDAX [5].   

IX. CHARACTERIZATION OF THE ASH  

Chemical Composition was obtained by X ray fluorescence 

spectroscopy in an X Axis Panalytical apparatus. Loss on 

ignition (LOI) was determinate by heating the sample up to 

950 °C + 50 °C, according to ASTM C-114 (2003). 

Mineralogical characterization of the ashes was carried out 

by the X-ray diffractions, with the purpose to know the 

structure of the analyzed material. X-ray pattern were 

obtained using an X’ Pert Pro Panalytical with X Celerator 

detector. Granulometric distributions of cement and ashes 

were measured using a Malvern Mastersizer 2000 apparatus 

which allows an analysis of particles by laser diffraction 

from 0.02 to 2000 μm, in liquid mode as dispersant, with 

10% - 15% of obscuration and ultrasonic agitation for 60 s. 

 

Fig. 6:  XRD pattern of SCSA 600 

Source: Sugar Cane Straw Ashes as Addition in 

Cementitious Matrices; By Michelle S. Rodrigues, Antonio 

L. Beraldo1, Holmer Savastano. Jr, Sergio F. Santos 

X. APPLICATION OF BAGASSE ASH 

1) Making of Floor and wall tiles 

2) Making the bricks 

3) As a mineral admixture 

4) In the Lightweight concrete 

5) For silica sources 

XI. ADVANTAGES  

1) To improve quality and reduce the cost of construction 

materials such as mortar, concrete pavers, concrete roof 

tiles and soil cement interlocking block. 

2) It is High silica content: 87 %( Cement’s silica content: 

22%). 

3) Low specific gravity: 1.80 (Cement’s specific gravity: 

3.15). 

4) Percent passing 45 μm: 95% (Cement percent passing 45 

μm: 82%). 

5) Bagasse ash is a valuable pozzolanic material and it can 

potentially be sold at a price similar to that of slag and 

fly ash. 

6) It reduces negative environmental effect and landfill 

volume, which is required for eliminating the waste of 

ash. 

7) Partial replacement of cement by SCBA increases 

workability of fresh concrete. 

8) Low weight concrete produced in the society with waste 

materials (SCBA). 

9) It will increase the compressive strength, tensile strength 

and also flexure by the replacement of 10 % of SCBA at 

28 days. 

10) Bagasse ash is very light material. 

11) It is clear that presence of oxides and carbon in the ash 

will make it suitable for refectory and ceramic products 

such as insulation, membrane filters and structural 

ceramics. 

12) With fine particle size characteristics, implies that, 

bagasse ash can be used as facing sand moulding during 

casting operations. 

13) The ash is used on the farms as a fertilizer in the 

sugarcane harvests. 

XII. CASE STUDY   

A. Title:   

Experimental Study on Bagasse Ash in Concrete 

B. By:  

R. Srinivasan, K. Sathiya 

C. Abstract:  

In this paper, Bagasse ash has been chemically and 

physically characterized, and partially replaced in the ratio 

of 0%, 5%, 15% and 25% by weight of cement in concrete. 

Fresh concrete tests like compaction factor test and slump 

cone test were undertaken was well as hardened concrete 

tests like compressive strength, split tensile strength, 

flexural strength and modulus of elasticity at the age of 

seven and 28 days was obtained. The result shows that the 

strength of concrete increased as percentage of bagasse ash 

replacement increased. 

D. Index Terms:  

Bagasse ash, concrete 

E. Materials and methods:  

The materials used in this investigation are:  

1) Cement: The most common cement is used is ordinary 

Portland cement. Many tests were conducted to cement 

some of them are consistency tests, setting tests, 

soundness tests, etc. 

2) Fine Aggregate: Locally available free of debris and 

nearly riverbed sand is used as fine aggregate. The sand 

particles should also pack to give minimum void ratio, 

higher voids content leads to requirement of more 

mixing water. In the present study the sand conforms to 

zone II as per the Indian standards. The specific gravity 

of sand is 2.68. Those fractions from 4.75 mm to 150 

micron are termed as fine aggregate, and the bulk density 
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of fine aggregate (loose state) is 1393.16kg/m3 and 

rodded state is 1606.84kg/m3. 

3) Coarse Aggregates: The crushed aggregates used were 

20mm nominal maximum size and are tested as per 

Indian standards6 and results are within the permissible 

limit. The specific gravity of coarse aggregate is 2.83; 

the bulk density of coarse aggregate (loose state) is 

1692.31kg/m3 and rodded state is 1940.17kg/m3. 

4) Water: Water available in the college campus 

conforming to the requirements of water for concreting 

and curing as per IS: 456-20009. 

5) Sugarcane Bagasse Ash: the ash is used on the farms as a 

fertilizer in the sugarcane harvests. In this sugarcane 

bagasse ash was collected during the cleaning operation 

of a boiler operating in the Sakthi Sugar Factory, located 

in the city of Sathyamangalam, Tamilnadu. 

F. Experimental work 

In this experimental work, a total of 180 numbers of 

concrete specimens were casted. The specimens considered 

in this study consisted of 36 numbers of 150mm side cubes, 

108 numbers of 150mm diameter and 300mm long 

cylinders, and 36 numbers of 750mm x 150mm x 150mm 

size prisms. The mix design of concrete was done according 

to Indian Standard guidelines6-9 for M 20 grade for the 

granite stone aggregates and the water cement ratio are 0.48. 

G. Experimental results 

The strength results obtained from the experimental 

investigations are showed in tables. All the values are the 

average of the three trails in each case in the testing program 

of this study. The results are discussed as follows. 

H. Workability   

 

Table. 3: Fresh Concrete 

Source : Experimental Study on Bagasse Ash in Concrete; 

by R.Srinivasan, R.Srinivasan, International Journal for 

Service Learning in Engineering, Vol. 5, No. 2, pp. 60-66, 

Fall 2010. 

 
Fig. 7: Workability 

Source: Experimental Study on Bagasse Ash in Concrete; by 

R.Srinivasanc, R.Srinivasan, International Journal for 

Service Learning in Engineering, Vol. 5, No. 2, pp. 60-66, 

Fall 2010. 

The strength test results obtained for concrete cube, cylinder 

and prism specimens with partial replacement of SCBA 

shown in Table 4 and 5. From the table, it is clear that the 

addition of SCBA in plain concrete increases its strength 

under compression, tension, young’s modulus, and flexure 

up to 10% of replacement after that strength results was 

decreases. 

 
Table. 4: Strength Results of SCBA Concrete at 7 Days 

Source: Experimental Study on Bagasse Ash in Concrete; by 

R.Srinivasanc, R.Srinivasan, International Journal for 

Service Learning in Engineering, Vol. 5, No. 2, pp. 60-66, 

Fall 2010 

 

Table. 5: Strength Results of SCBA Concrete at 28 Days 

Source: Experimental Study on Bagasse Ash in Concrete; by 

R.Srinivasanc, R.Srinivasan, International Journal for 

Service Learning in Engineering, Vol. 5, No. 2, pp. 60-66, 

Fall 2010. 

 

Fig. 8: Stress-Strain Relationship 

Source: Experimental Study on Bagasse Ash in Concrete; by 

R.Srinivasanc, R.Srinivasan, International Journal for 

Service Learning in Engineering, Vol. 5, No. 2, pp. 60-66, 

Fall 2010 
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XIII. CONCLUSION 

[1] It is 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.  

[2] It is found that the cement could be advantageously 

replaced with SCBA up to maximum limit of 10%. 

Although, the optimal level of SCBA content was 

achieved with 1.0% replacement. 

[3] Partial replacement of cement by SCBA increases 

workability of fresh concrete; therefore use of super 

plasticizer is not substantial.  

[4] The density of concrete decreases with increase in SCBA 

content, low weight concrete produced in the society 

with waste materials (SCBA). 
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