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Abstract  

The Present study focused on the Manufacturing Process and Properties of Alkali Activated Coarse Aggregate 
(AACA). The manufacturing process of Alkali Activated Coarse Aggregate using the Pelletization technique. 
Pelletization technique which converts fine powder to Spherical or Semi spherical units. Ground Granulated Blast 
Furnace Slag is a source material and an alkali activator solution is used as a binder solution. The alkali activator is 
Sodium Hydroxide and Sodium silicate s used. The concentration of sodium hydroxide 6M is used and the ratio of 
Sodium Silicate to Sodium Hydroxide is 2.5. The physical and chemical properties of AACA and NCA are studied. 
The results show that the physical properties of both the aggregate are similar except for water absorption and 
abrasion value. It can be attributed that water absorption is more presence of voids. The chemical properties of 
Alkali Activated Coarse Aggregate (AACA) and Natural Coarse Aggregate (NCA) are obtained from Energy 
Dispersive X –ray Analysis (EDX). It is observed that silica content is more in NCA may be the reason for better 
Crushing and Impact Value than AACA. 
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1. INTRODUCTION 

The theory of Pelletization was developed in 
1940’s. The process depends on engineering 
properties of material, moisture content, angle of 
drum or mixer and revolution speed. The fine 
grained material is moisturized, there is a 
formation of thin liquid film on the surface of 
grains. When this particle are moved in a drum 
they form a spherical like structure and bonding 
between grains also increases by centrifugal 
force as shown in Figure 1(a),(b)(c)[1]. 

 

 

Fig. 1.Mechanism of Pellet formation [1] 

 

Fig. 2. Types of Pelletization [2] 

 

Agitation is a process where finally divided 
particle into spherical particle by additing 
suitable liquid binder. Disc or drum or pan mixer 
may use to produce pellets [3]. Compaction is 
type of pressure agglomeration, granules are 
formed due to mechanical force [4,6]. In laying 
technique binder solution is sprayed first   and 
followed by addition  of powder. The powder 
particle pick up the binder solution in rotating 
disc or pan and by capillary force the pellets are 
formed [7]. Globulation is a process where liquid 
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materials like melt, solution, or suspension are 
atomized to generate spherical particles or 
pellets. 

Mechanical parameters of palletization process is 
depends on tilt angle and speed of the mixer [2]. 
The aggregates are manufactured using  fly ash , 
the palletization depends on the particle 
wettability and content of moisture[3]. 

 

      MANUFACTURING PROCESS 

    The alkaline solutions were prepared using 
sodium hydroxide and sodium silicate. Sodium 
hydroxide of 6 molarity Is prepared by adding 
required quantity of flakes to a tap water and it 
has allowed for 24 hours. After 24 hours the 
calculated quantity of sodium silicate is added to 
the sodium hydroxide to make alkaline solution. 
In a drum mixer GGBS is thoroughly mixed, after 
uniform mix of GGBS, slowly the Alkaline solution 
is added until the formation of pellets. The angle 
of rotation is kept is 45 degree. The palletization 
technique adopted as agitation, where finally 
divided particle into semi-spherical shape by 
adding alkaline solution. The addition of binder 
leads to  bonding between grains also increases 
by centrifugal force. Once aggregate formed 

allowed for ambient temperature of two hours. 
The developed Alkali Activated Coarse Aggregate 
shown in Figure 1. 

 

Fig. 3.Manufactured Alkali Activated Coarse 
aggregate 

 

2.1 RESULTS AND DISCUSSIONS 

The physical properties of Alkali Activated 
Coarse Aggregate (AACA) and Natural Coarse 
Aggregate (NCA) are carried out as per IS 2386 
Part IV and properties are tabulated in Table 
1.The physical properties of both the aggregate 
are similar except for water absorption and 
abrasion value. It can be attributed that water 
absorption is more presence of voids.  

Table 1: Physical Properties of AACA and NCA 

 

Sl. No 

 

Properties 

 

AACA 

 

 NCA 

1 Fineness Modulus 6.5 7.2 

2 Specific Gravity 2.6 2.65 

3 Water Absorption (%) 2.89 0.5% 

4 Bulk Density (kg/m3) 1391 1422 

5 Aggregate Crushing Value (%) 27.8 18.2 

6 Aggregate Impact Value (%) 26.21 13.54 

7 Aggregate Abrasion Value (%) 83.8 30 

    The chemical properties of Alkali Activated 
Coarse Aggregate (AACA) and Natural Coarse 
Aggregate (NCA) are obtained from Energy 
Dispersive X –ray Analysis (EDX). It is observed 
that silica content is more in NCA may be  reason 
for  better Crushing and Impact Value than AACA. 
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Table 2: Chemical Properties of AACA and 
NCA 

Sl. No Properties AACA  NCA 

1 Silica (%) 25.31 55.57 

2 Alumina (%) 7.01 0.87 

3 Calcium oxide (%) 31.94 12.31 

 

2. CONCLUSIONS 

The physical properties of both the aggregate are 
similar except water absorption and abrasion 
value. Chemical Analysis observed that silica 
content is more in NCA may be reason better 
Crushing and Impact Value than AACA. 
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