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Abstract: The impacts of sugar cane molasses to the strength and retardation of concrete was investigated in this 
study. A total of 15 concrete cylinder of size 150mm diameter x 300mm Height with a mix ratio of 1:2:4 were cast with 
different percentages of sugar cane molasses replacing some proportion of water in the concrete mix. The concrete 
cylinder was prepared by reducing water by 10-20% with sugar cane molasses in the following percentage, 0.3% by 
weight of cement of molasses, 0.6% of molasses, 1.2% of molasses and 1.5% of Molasses. The concrete cylinder was 
cured, tested and the physical properties of concrete were determined. The slump values of the concrete increased by 
10mm when the percentage of molasses increases. A decrease in compressive strength was noticed when the 
percentage of molasses increases. The highest final setting time of 240 minutes occurred at 1.50% of molasses. The 
increased in retardation of concrete was noticed when the percentages of molasses increases. 

Keywords: concrete retardation, percentage of sugar cane molasses, compressive strength, time setting of cement, 

concrete mix, slump test. 

 

1. INTRODUCTION 

In an on-going construction of a reinforced concrete structure, one of the major problems of the people responsible 

on the placement of concrete is the difficulty on transporting and handling concrete. This causes higher construction 

cost by additional expenses on transporting and handling concrete. Also, the difficulty on consolidation. placing and 

leveling of concrete is one of the problems, especially on those areas which are heavily reinforced. Workability of 

concrete is the main problem here. To improve it, addition of water is needed, but this procedure reduces the 

compressive strength and durability of concrete. To solve this problem without sacrificing the strength of concrete, 

people use admixture. Admixtures improve workability and strength of concrete. 

Retarders are also used to: offset the accelerating effect of hot weather on the setting of concrete; delay the initial set 

of concrete or grout when difficult or unusual conditions of placement occur, such as placing concrete in large piers 

and foundations, cementing oil wells, or pumping grout or concrete over considerable distances; or delay the set for 

special finishing techniques, such as an exposed aggregate surface. 

The main objective of this study is to investigate the sugar cane molasses on the retardation of the concrete. 

Specifically, it sought to answer the following questions: 

1. What are the physical properties of sugar cane molasses (SCM)? 

2. What are the physical properties of concrete using SCM as retarder admixture? 

3. What are the mechanical properties of concrete using SCM as retarder? 

4. What is the amount of sugar cane molasses to improved retardation with respect to time setting? 

2. METHODS 

This research employed ASTM standard for the consistency of mixing and setting of cement, curing, and testing of 

concrete. 

Experimental method was used in this study to investigate and evaluate the impact of sugar cane molasses when 

added to normal cement concrete in different percentage. There will be a series of trials to be conducted in this 
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research. Five different mixtures of sugar cane molasses were used to attain the objective of the study. Every mixture 

will have the same mix of cement, gravel and sand, the sugar cane molasses admixtures which is the independent 

variable in this research will be evaluated. 

The Materials and Equipment used are Cement, Gravel (1” and ¾ “) aggregates, Fined aggregates (sand), Water and 

Sugar cane molasses. 

While the Equipment are Small tools- shovels, steel brush, gloves, rubber mallet, Sieves, Pcynometer, Bucket, 

Sampling and Mixing pans, Tamping rod, Scales, Vicat apparatus for setting time, Moisture cabinet, Graduated 

Cylinder, Molds and Trial Mixer. The proper mix design for the designed concrete will be based on the results provided 

by the Material Testing done by the researchers; this includes the determination of the physical properties of cement 

and aggregates; such as Moisture Content, Specific Gravity, Absorption, Unit Weight and Abrasion. 

The objective of including Material Testing into the experiment is to provide quality control among the specimens and 

thereby, decrease the errors that may be induced in it. Each concrete batch shall be prepared by the computed batch 

weights from the material tests. The samples were cured for 28 days before the compressive test is performed. 

To achieve the objective of the study, the researchers’ procedures for experiment is Compressive Test to determine 

the Strength of Concrete. 

3. RESULTS 

In this study, the researcher utilized the Sugar Cane Molasses as an admixture to the TYPE-1B PORTLAND CEMENT 

for it to have a retarding property that when mixed to concrete, it will create a better mixture. Secondly, the researcher 

checked if this procedure would affect the strength of the concrete after the mixture. 

Material Properties and Characteristics 

Table 1 

 

Table 2 

 

ANALYSIS: 
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Specific gravity is easily calculated by determining the densities by the displacement of water. All aggregates contain 

some porosity, and the specific gravity value depends on whether these pores are included in the measurement. 

There are two terms that are used to distinguish this measurement; absolute specific gravity and bulk specific gravity. 

Absolute specific gravity (ASG) refers to the solid material excluding the pores, and bulk specific gravity (BSG), 

sometimes called apparent specific gravity, includes the volume of the pores. For the purpose of mixture 

proportioning, it is important to know the space occupied by the aggregate particles, including the pores within the 

particles. The BSG of an aggregate is not directly related to its performance in concrete, although, the specification 

of BSG is often done to meet minimum density requirements. 

Physical Properties of Sugar Cane Molasses 

Table 3 

 

Analysis: 

the pH value of Water content of Molasses and Specific Gravity passed the requirement of ASTM D 2110-96 for 

Standard Test Method for pH of Water Extractions of Halogenated Organic Solvents and Their Admixtures. ASTM D 

2111-95 Standard Test Methods for Specific Gravity of Halogenated Organic Solvents and their Admixtures. 

Table 4 

 

Analysis: 

100% RC SUPERCON PLUS has a slump of 150mm and Air content of 1.5%, while combining 80% RC SUPERCON 

PLUS and 20% MOLASSES behave a 165mm slump and Air content of 1.6%, when you reduce the RC SUPERCON 

PLUS BY 20% and adding 20% of molasses the Slump remain and Air content increase by .05%, Finally when 100% 

MOLASSES behave a 180mm Slump and the Air Content is 1.75%. 

Mix 1: 1.11% RC Supercon plas Admixture 
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Table 5 

 

 

Figure 1. Mix 1- 1.11% RC Supercon plas-Sample No. 1 

 

Figure 2. Mix 1- 1.11% RC Supercon plas-Sample No. 2 

 

Figure 3. Mix 1- 1.11% RC Supercon plas-Sample No. 3 

Mix 2: .952% RC Supercon plas and .3% Molasses 
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Table 6 

 

 

Figure 4 Mix 2-.952% RC Supercon plas and .3% Molasses- Sample No. 1 

 

Figure 5. Mix 2-.952% RC Supercon plas and .3% Molasses- Sample No. 2 

 

Figure 6. Mix 2-.952% RC Supercon plas and .3% Molasses- Sample No. 3 

Mix 3: .714% RC Supercon plas and .6% Molasses 
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Table 7 

 

 

Figure 7. Mix 3-.714% RC Supercon plas and .6% Molasses- Sample No. 1 

 

Figure 8. Mix 3-.714% RC Supercon plas and .6% Molasses- Sample No. 2 

 

Figure 9. Mix 3-.714% RC Supercon plas and .6% Molasses- Sample No. 3 

Mix 4: .236% RC Supercon plas and 1.2% Molasses 
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Table 8 

 

 

Figure 10. Mix 4-.236% RC Supercon plas and 1.2% Molasses-Sample No. 1 

 

Figure 11. Mix 4-.236% RC Supercon plas and 1.2% Molasses-Sample No. 2 

 

Figure 11. Mix 4-.236% RC Supercon plas and 1.2% Molasses-Sample No. 3 

Mix 5:   1.5% Molasses 
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Table 9 

 

 

Figure 12. Mix 5- 1.5% Molasses-Sample No. 1 

 

Figure 13. Mix 5- 1.5% Molasses-Sample No. 2 

 

Figure 14. Mix 5- 1.5% Molasses-Sample No. 3 

Analysis: 
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The test compressive strength result gives a confirmation that the sugar cane molasses has an effect on strength of 

concrete. The control has a strength average of 24.5Mpa, when you add sugar cane molasses about 20% of (1.5% 

of weight of cement) the strength has a slightly higher than the control, when the molasses increases the compressive 

strength of concrete must be weaker and weaker. It simply because the sugar cane molasses has a capacity to retard 

the concrete. 

The small amount of sugar cane molasses can slightly improve the compressive strength of concrete while when too 

much molasses decreases the compressive strength of concrete. 

Amount of Sugar Cane Molasses to improved retardation with respect to Time Setting 

Mix 1: 1.19% RC Supercon Plus 

Table 10 

 

 

Figure 15. Mix 1: 1.19% RC Supercon Plus 

Mix 2: 1.5% Molasses 
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Table 11 

 

 

 

Figure 16. Mix 2: 1.5% Molasses 

 

Mix 3: .95% RC Supercon Plus and 0.3% Molasses 
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Table 12 

 

Figure 17. Mix 3: .95% RC Supercon Plus and 0.3% Molasses 

Mix 4: 0.238% RC Supercon Plus and 1.2% Molasses 

Table 13 
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Figure 18. Mix 4: 0.238% RC Supercon Plus and 1.2% Molasses 

0.714% RC Supercon Plus and 0.6% Molasses 

Table 14 

 

 

Figure 19. Mix 5-12 0.714% RC Supercon Plus and 0.6% Molasses 



International Journal of Membrane Science and Technology, 2023, Vol. 10, No. 2, pp 2815-2828 

2827 

Analysis 

The result of time setting indicates that the sugar cane molasses improve the retardation of concrete. The Control 

has a final setting of 135 min. it passed the requirement of ASTM standard. When you combined the molasses and 

RC Supercon plus it has an effect on Cement paste, the result of .952% RC Supercon Plus and 0.3% Molasses the 

Final Setting become lower, but when you test the 1.5% Molasses only the retardation become higher. It means too 

much addition of sugar cane molasses the time setting of cement paste become higher. 

4. DISCUSSION 

The salient findings of the study are as follow: 

a. What are the properties of Sugar Cane Molasses (SCM)? 

a.1. Specific Gravity of Sugar Cane Molasses ranging from 1.4 to 1.5, it passed the ASTM Standard 

a.2. The PH Value of Sugar Cane Molasses ranging from 4.5 to 5.2, it passed the requirement of ASTM. 

b. What are the physical properties of concrete using SCM as retarder admixture? 

b.1 Slump Test, the percentage of sugar cane increases the Slump value slightly increases by 10mm. The 1.5% 

molasses have a minimum slump of 180 mm. 

b.2 Air Content, the percentage of sugar cane increases the Air content value slightly increases by .05%. The 1.5% 

molasses have a maximum Air content of 1.75%. 

c. What is the mechanical properties of concrete using SCM as retarder? 

The control has has value of 25.6 Mpa, when you added small percentage of sugarcane molasses the concrete 

strength slightly increased. The 1.2% of Molasses has 15.3367 not passed the requirement of concrete strength of 

21 Mpa for low rise Building. When the percentage of sugar cane molasses increases up to 1.5% Molasses the impact 

of this the compressive strength weaker and weaker. 

d. What is the amount of sugar cane molasses to improved retardation of concrete in terms of Time Setting? 

1.5% of Molasses with an initial setting time of 135mins and final setting time of 270mins improved the retardation of 

concrete. When the percentage of Molasses increases the retardation of concrete it also increases. 

5. CONCLUSION 

Based on the findings in the study, the following conclusions are drawn: 

1.  The researcher concludes that the physical properties of sugar cane molasses in terms of Specific Gravity and pH 

value passed he requirement of ASTM standard. 

2.  Based on the physical properties of concrete using SCM as retarder admixture, we concluded that increasing the 

percentage of molasses to the mix, the workability of concrete increases. The air content result signifies as 

increasing the dosage of sugar cane molasses to the mix, the air content slight increases. 

3.  The researcher concludes that increasing the percentage of sugar cane molasses, it has a positive and negative 

impact to the concrete mix. Based on the result on the compressive test, 15 sample tested on different percentage 

of molasses. Small amount of Molasses added to the concrete mix has a slight increase the strength of concrete. 

Increasing the percentage of molasses by 1.5% of weight of cement the effect on compressive strength of concrete 

become weaker or decreases. 

4.  The researcher concludes that the impacts of adding sugar cane molasses as admixtures on the cement as 

retarder varied – positively and negatively, depending with the dosage of sugar cane molasses to be introduced. 

With 0 % dosage of sugar cane molasses, cement reached its final setting at an average of 135 min with a flexural 

strength of 23.5Mpa. With .3% dosage of Sugar Cane Molasses, final time setting of 60min with a compressive 

strength of 26.35Mpa. With 1.5 % dosage of sugar cane molasses, cement reached its final setting time of 270min 

with a flexural strength of 2.98Mpa. 
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6. RECOMMENDATION 

Based on the findings and conclusions presented, the following recommendations are suggested: 

1.  The researcher recommends further studies regarding the other physical properties of sugar cane molasses that 

will use to improve the study. 

2.  The researcher recommends small percentage of sugar cane molasses, to determine the workability and air 

content of concrete. 

3.  The researcher recommends small amount of sugar cane molasses to determine the increase of compressive 

strength of concrete, when too much the amount of sugar cane molasses the strength become weaker and 

decreases and it failed to pass the desired strength. 

4.  The researcher recommends small amount of sugar cane molasses admixture with no commercial admixture 

added to the concrete to determine the time setting. 
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