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Abstract— With the increasing demand of cement due to 

rapidly increasing construction works, research and 

development works has been going on to obtain the 

supplementary cementing material which can raise the 

strength and provide high performance to overcome this 

challenging demand. These supplements can be any of these 

viz. natural materials or by-products of manufacturing 

industries or industrial wastes or such materials whose 

manufacturing requires less time and energy. This paper 

focuses on the effect of Rice husk ash and sugar molasses on 

compressive strength of concrete. The experiment has been 

carried out for evaluating the compressive strength of 

concrete by using of Rice husk ash as a replacement of 

Ordinary Portland cement and Sugar molasses as an 

admixture in the concrete composition. Five different 

percentages of sugar molasses viz. 0, 0.4%, 0.8%, 1.2%, 

1.6% and 2% by weight of cement is chosen to demonstrate 

the experiment and at the same time OPC is replaced by 

Rice husk ash with 10% by weight of cement. Finally it is 

concluded that compressive strength of concrete is enhanced 

when admixtures like Sugar molasses added into the 

concrete composition. 
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I. INTRODUCTION 

To fulfill the increasing demand and consumption of cement 

in today’s scenario, many researchers and scientist from all 

around the world are eager to develop alternate binding 

materials that are eco-friendly and helpful in waste 

management.  

The main emphasis given to reduce the waste is 

given towards the best utilization of industrial waste 

produced during industrial processes. Due to growing 

environmental concern and the need to conserve energy and 

resources, utilization of industrial and agricultural waste as 

supplementary cementing material has become a part of 

concrete construction. In this dissertation work we will 

study the effect of partial replacement of cement in concrete 

by Rice Husk Ash and adding constant proportion of sugar 

molasses. 

Rice husk is abundantly produced from the rice 

processing industries as a major by-product in many parts of 

the world especially in developing countries such as India. 

Approximately 450 million tons of paddies are produced 

around the world annually. After burning these rice husk in 

controlled condition only about 20% of rice husk is 

transformed to RHA.   

Today also we are unable to utilize RHA in 

effective way and is usually dumped into water streams or 

as landfills leaving behind nothing more than environmental 

pollution of air, water and soil. RHA contains large quantity 

of non crystalline silicon dioxide with high specific surface 

area and high pozzolanic activity, indicating its 

effectiveness as cementing material. Molasses is produced 

in sugar industries when juice extracted from sugarcane is 

boiled till the sugarcane juice crystallizes and precipitates 

out. The syrup left the after crystallization process is 

referred to as molasses.  Molasses consist of 50% sucrose, 

30% of other sugar (ash and nitrous material) and 20% 

water approximately. About 4-8% of beet remains as 

molasses after process. The composition of molasses differs 

depending on the source it has been obtained, such as from 

reed or beet. Reed molasses, which have invert sugar, has 

lower nitrogenous material than molasses of beet. 

II. EXPERIMENTAL PROCEDURE  

A. Materials 

1) Cement 

Ordinary Portland Cement 43 grade is used conforming to 

IS 8112–1989 and physical property is listed below: 

S.No Characterstics 
Test 

Result 

Standard 

Result 

(As Per IS 

Code) 

1. Consistency 32% 30% 

2. 
Initial Setting  

Time 
90 min 

Not less than 30 

min 

3. 
Final Setting  

time 
310 min 

Not more than 

600 min 

4. Specific Gravity 3.157 3.15 

5. Fineness 8% 10% 

6. 
Compressive 

Strength 

44 

N/mm
2
 

Not less than 43 

N/mm
2
 

Table 1 : Physical properties of cement 

2) Rice Husk Ash: 

The Rice Husk Ash for this experiment is brought from J.P. 

Enterprises, Kushinagar, U.P. 

Physical state Solid-non hazardous 

Appearance Very fine powder 

Color Grey 

Odor Odorless 

Specific gravity 1.7 

Fineness (%) 8.5 

Table 2 : Physical Properties of Rice Husk Ash 

3) Admixture: 

Admixture is defined as a material, other than cement, water 

and aggregates that is used as an ingredient of concrete and 

is added to the batch immediately before mixing or at the 

time of mixing. 

Super plasticizers (CICO Plast super HS) are 

distinctive in their nature, and they make possible the 
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production of concrete in different form and different 

workability. 

4) Fine Aggregates:  

Fine aggregate satisfying the required properties of fine 

aggregate required for experimental work and the sand 

conforms to zone II as per the specifications of IS 383:1970 

is taken for the experiment. 

S. NO. 

 

Physical Properties 

 

Test Result 

 

1. Fineness modulus 2.81 

2. Specific Gravity 2.62 

3. Silt Content  (%) 2.604 

4. Water Absorption  (%) 0.32 

Table 3 : Physical properties of fine aggregate 

5) Corse Aggregate: 

Crushed granite of maximum size of 20 mm has been used 

as coarse aggregate. The sieve analysis confirms to the 

specifications of IS 383: 1970 for graded aggregates. 

S. NO. PHYSICAL PROPERTIES TEST RESULT 

1. Maximum Size 20 mm 

2. Fineness Modulus 7.401 

3. Specific Gravity 2.71 

4. Water Absorption 0.204% 

5. Aggregate Crushing Value 15.46% 

6. Aggregate Impact Value 11.23% 

Table 4: Physical properties of coarse aggregate 

6) Sugar Molasses: 

The term molasses addresses specifically to the final product 

obtained in the preparation of sucrose by the process of 

repeated evaporation, crystallization and centrifugation of 

juices of sugar-beets and sugarcanes. Nowadays, various 

types of molasses are recognized. Generally, any liquid 

having ingredient containing more than 43% sugars is 

known as molasses. 

Physical state Liquid-non hazardous 

Appearance Viscous 

Colour Wine Brownish 

Table 5: Test Results of Sugar Molasses 

 
Fig. 1:  Sugar Molasses 

III. MIX DESIGN FOR M-30 GRADE CONCRETE 

A. Design Stipulations: 

Characteristic Compressive Strength required at the end of 

28 days = 30 N/mm
2
 

Maximum size of Aggregate = 20mm 

Type of Exposure: Severe 

Degree of Quality Control: Good 

B. Test Data for Materials: 

Specific Gravity of Cement = 3.157 

Specific Gravity of Coarse Aggregate = 2.70 

Specific Gravity of Fine Aggregate = 2.62 

C. Target Mean Strength of Concrete: 

For a tolerance factor of 1.65, the obtained target means 

strength for the given grade of concrete 

= 30 + 5 x 1.65 = 38.25 N/mm2 

D. Selection of Water Cement Ratio: 

The free water cement ratio for the obtained target mean 

strength is 0.45.This is equal to the value prescribed for 

Moderate conditions in IS 456-2000. 

Water Cement 
Fine 

aggregate 

Coarse 

aggregate 
Admixture 

179.41 398.68 669.847 1175.24 3.98 

Table 5: The mix proportion then becomes 

E. Mix proportions: 

The concrete mix is design as per IS10262-2009, IS 456-

2000 for normal concrete. Finally the chemical admixture 

sugar molasses in proportion 0.4%, 0.8%, 1.2%, & 1.6%, 

2% by weight of cementitious material is added to concrete. 

The grade of concrete which we adopted is the mix deign is 

M30 with water cement ratio 0.45. 

F. Casting and curing: 

Two different sets of specimens are prepared using design 

mix in the first set, the specimen are casted by varying 

percentage of replacement of cement by Rice husk ash 

starting from 0 to 20% with increment of 5% by weight  of 

cement and they represented as 5%, 10%, 15%, 20% 

respectively.  

In second set the former procedure is followed, I 

have selected one of the above sample which give the 

optimum strength and then vary  the sugar molasses at 0.4%, 

0.8%, 1.2%, 1.6%, 2% by weight of cementitious material is 

added they are designated as cubes with size 150mm X 

150mmX 150mm, are prepared. The sample are demoulded 

after 24 hours from casting and kept in water tank for 28 

days. 

 
Fig. 2: Casting of cubes  

 
Fig. 3: Compressive Strength testing of cube 
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G. Compressive Strength Test 

Concrete Cubes of size 150mm × 150mm × 150mm
 
is 

casted for Compressive Strength test. Test is done by the use 

of hydraulic testing machine. Compressive strength is 

defined as resistance of concrete to axial loading. Cubes are 

put in the machine and after tighten its wheel start button is 

pressed as pressure is begin to apply.  

Reading of meter is noted down when cracks are 

just seen on the cubes. Compressive strength is calculated 

by following formula: 

Compressive Strength = 
P

A
 

Where, P is load and 

 A is area of cube 

IV. RESULT AND DISCUSSION 

After detailed study we have obtained the fallowing result 

for compression tests as show in above table. 

S. 

No. 

Percentage 

replacement 

 with RHA 

Average Compressive 

strength N/mm
2
 

7 

days 

14 

days 

28 

days 

1 0% 28 31 39 

2 5% 28.20 31.50 39.20 

3 10% 29.90 32.90 40.50 

4 15% 26.75 29.00 35.20 

5 20% 25.00 27.00 32.50 

Table 6 : The results of the compressive strength of RHA 

Concrete 

 
Fig. 3: Compressive Strength Graph of RHA 

S. 

No. 

Percentage 

addition of 

Sugar Molasses 

with 10% RHA 

Average Compressive 

strength N/mm
2
 

7 

days 

14 

days 

28 

days 

1 0% 29.90 32.90 40.50 

2 0.4% 31.50 34.70 41.40 

3 0.8% 32.70 35.20 42.50 

4 1.2% 31.40 33.70 40.00 

5 1.6% 29.80 32.80 38.20 

6 2.0% 27.90 31.00 36.50 

Table 7 :- The results of the compressive strength of RHA 

with Sugar Molasses Concrete 

 
Fig. 4: Graph between compressive strength of concrete 

with RHA and Sugar Molasses. 

V. CONCLUSION 

These can be concluded after the study is done: 

1) Optimum compressive strength at 28 days is 

obtained at 10% replacement of cement by Rice 

Husk Ash. 

2) Optimum replacement level of rice husk ash is 

10%. 

3) It was observed that at 28days in 10% replacement 

of OPC by rice husk ash and addition of sugar 

molasses at 0.8% by the weight of cementitious 

material increased the strength. 

4) As the amount of Rice Husk Ash and the amount of 

admixture is changed, the strength of concrete is 

changed accordingly. 

5) Sugar Molasses as an admixture works 

satisfactorily to enhance the strength of concrete 

with RHA. 
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