
          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

          Volume: 04 Issue: 11 | Nov -2017                    www.irjet.net                                                                 p-ISSN: 2395-0072 

 

© 2017, IRJET       |       Impact Factor value: 6.171       |       ISO 9001:2008 Certified Journal       |        Page 148 
 

Utilization of Pelletized fly ash aggregate to replace the natural 

aggregate: A Review 

D. Kirubakaran1, V. Santhoshraja2 

1P.G. Student and 2Assistant Professor  
Department of Civil Engineering PRIST UNIVERSITY, Thanjavur, Tamilnadu. 

---------------------------------------------------------------------***-------------------------------------------------------------------- 
Abstract: This paper represents the utilization of fly ash to 
produce pellets such as fly ash aggregates. This pellets used to 
replace the natural aggregate in concrete for the purpose of 
reduce the natural source utilizes in concrete. Now-a-days 
researchers are more interest in this part because of this 
extensive scale use which additionally decreases ecological 
contamination and diminishing of natural resources. The 
strength of aggregates and concrete properties made with 
artificial fly ash aggregates and natural gravel were also 
reviewed. 
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1. Introduction 

Coal is an extremely helpful material for a creating nation 
like India. In this country the thermal power plant relies 
upon coal based warm power stations which delivers an 
immense measure of fly fiery remains and evaluated to be 
around 170 million tons yearly. Subsequently a lot of fly-ash 
is created in our nation and it turns into a risk to our 
general public as fly-ash remains are harmful to our 
wellbeing. In record to take care of this issue fly-ash 
remains is currently a day utilizing for dumping the swamp 
and it is additionally utilizing as a part of making of fly-
cinder blocks and in a solid blend with a legitimate extent 
with the fine aggregates. Yet, there is another choice is to 
utilize the fly-ash coarse aggregates in a substitution of 
coarse aggregates. The coarse aggregate which is delivered 
with a blend of concrete as a fastener have a decent 
pozzolanic property and it additionally help us to tackle the 
ecological issue also. For green city reason fly-ash coarse 
aggregates is likewise fundamental as it is created by 
reusing of fly-ash originating from ventures. The utilization 
of fly-slag by items is extremely basic now daily as it is 
condition agreeable along with economical. The fly-ash 
pellets are created with the assistance of circle pelletalizer 
utilizing concrete as a fastener in a cool reinforced strategy. 
Subsequent to getting ready of the aggregate it needs higher 
vitality in curing process. Despite the fact that the 
aggregates are framed as a round shape however it has 

more pozzolanic property than that of the ordinary coarse 
aggregates.  

Due to have a higher beginning cost it isn't generally 
utilized as a part of India. In any case, there is likewise a 
procedure to make the aggregate with utilizing least vitality 
for curing. There are additionally strategies for curing like 
icy holding which does not require vitality for making those 
aggregates. The hardiness properties of cement concrete 
made with fly ash coarse aggregates cured by various 
techniques and found that sintered aggregates have more 
quality contrasted with cold bonded aggregates [1]. The fly 
ash coarse aggregate created by ordinary curing indicated 
comparable investigations with the aggregates produced 
with different techniques for curing, when the exploratory 
examination on icy fortified fly cinder aggregates with 
number of days of curing period is expanded [2]. In 
ordinary solid, weight of aggregates is one of the 
parameters to contrast and weight of fly powder aggregate. 
The density of concrete with coarse aggregate is 2200 to 
2600 kg/m3. This overwhelming self-weights of the coarse 
aggregates influence an uneconomical basic material when 
contrasted with low self-weight of fly ash to aggregate.  

With a specific end goal to deliver solid blend of wanted 
thickness to suit the required application, the self-weight of 
basic and non-basic individuals are to be lessened than the 
first one. Thus economy will be accomplished in the plan of 
supporting basic components which prompt the 
advancement of light weight solid utilizing fly-ash 
aggregate. The desired grain measure dissemination of a 
manufactured fly-powder aggregate is either smashed or by 
methods for agglomeration process. The pelletization 
procedure is utilized to fabricate of lightweight coarse 
aggregate; a portion of the vital parameters should be 
considered for the productivity of the creation of pellet, for 
example, speed of transformation of pelletizer circle, 
dampness substance, and edge of pelletizer plate and length 
of pelletization. The various types of pelletizer machine 
were utilized to make the pellet, for example, plate sort or 
skillet sort, drum sort, cone sort and blender sort. With 
circle sort pelletizer the pellet measure conveyance is less 
demanding to control. The small sizes of grains are created 
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at first and are in this way expanded in molecule estimate 
by plate sort pelletizer [3].  

The plate pelletizer estimate is 0.57m breadth and side 
profundity of the circle as 0.250 m, it is settled in an 
adaptable casing with changing the edge of the circle as 35 
to 55° and to control for the pivot circle in vertically way 
should differing speed as 35 to 55 rpm. In a cool fortified 
technique is to made the expansion the quality of the pellet 
as to build the fly slag/concrete proportion as 0.2 or more 
(by weight). For this situation consider two kind of fly-fiery 
remains bond proportion is utilized here, for example, 5:1 
and 10:1 to check the quality of aggregate. The water 
absorption of lightweight aggregate concrete reported to be 
substantial and thus affects the strength of concrete [4]. The 
increase in speed of pelletizer brought about less water 
ingestion of the fake aggregate. The decrease of porosity of 
lightweight aggregate was not completely taken after by the 
devastating quality of aggregate and its extra affecting 
mineral changes and internal thermal stress [5]. The effects 
of curing in cold-bonded fly ash aggregate were examined 
in normal water and auto clave curing and showed a 
reasonable improvement in strength [6]. The crushing 
strength of hardened pellet was higher for smaller sized 
aggregates compared to larger size. Moisture content of fly 
ash aggregate percentage varies from 15 to 35 (high); 
however, with increased moisture muddy balls are formed 
instead of smaller pellets. The porosity of fly ash lightweight 
aggregate was found to be reduced with curing and resulted 
in gradual reduction in the water absorption [7]. The 
strength of lightweight aggregate concrete depends on the 
strength of fly ash aggregate and improved bonding effect 
on aggregate/cement matrix in the transition zone [8]. This 
paper is surveyed on the reasonableness of utilizing fly ash 
lightweight aggregate durable properties. 

2. Pelletizing Process 

The preferred grain size circulation of a manufactured 
lightweight aggregate is either pulverized or by methods for 
agglomeration process. The pelletization procedure is 
utilized to make lightweight coarse aggregate; a portion of 
the parameters should be considered for the effectiveness 
of the creation of pellet, for example, speed of unrest of 
pelletizer circle, dampness content, edge of pelletizer plate 
and term of pelletization. The various types of pelletizer 
machine were utilized to make the pellet, for example, plate 
or dish sort, drum sort, cone sort and blender sort. With 
plate sort pelletizer the pellet measure conveyance is 
simpler to control than drum sort pelletizer. With blender 
sort pelletizer, the little grains are framed at first and are 
thusly expanded in molecule measure by circle sort 
pelletization was shown in Fig.1. [9, 10]. The disc pelletizer 

size is 570 mm diameter and side depth of the disc as 250 
mm, it is fixed in a flexible frame with adjusting the angle of 
the disc as 35 to 55° and to control for the rotate disc in 
vertically manner should varying speed as 35 to 55 rpm 
shown in Figure 2 [11]. In a cold bonded method is to made 
the increase the strength of the pellet as to increase the fly 
ash/cement ratio as 0.2 and above (by weight). Moisture 
content and angle of the disc parameter influence the size 
growth of pellets. The dosage of binding agent is more 
important for making fly ash balls and the optimum range 
was found to be around 20% to 25% by the aggregate 
weight of binders. Initially some percentage of water is 
added in the binder and then poured in a disc; remaining 
water is sprayed during the rotating period because while 
rotating without water in the disc the fly ash powder tends 
to form lumps and does not increase the distribution of 
particle size. The pellets are formed approximately in 
duration of 20 min [12]. 

 

Fig.1. Growing path of fly ash pellets 

 

Fig. 2. Disc pelletizer machine 

3. Properties of Fly Ash Aggregates 

The shape and surface of fly ash aggregates influences the 
fresh property of the concrete Fly ash aggregate is adjusted 
fit as a fiddle while common rock is precise fit as a shape 
(Fig. 3). Rounded aggregates advances workability of 
cement while the angular nature of common rock gives a 
superior holding property yet requires greater bond mortar 
for better workability. 
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Fig. 3. Fly ash Aggregates 

The fly ash aggregates are lighter than normal rock which 
can be seen by their thickness esteem. The mass thickness 
is additionally required for blend proportioning. The 
particular gravity of fly powder aggregate is not as much as 
the base estimation of 2.6. Since this is a light weight 
material, the particular gravity demonstrates a low esteem. 
Water assimilation of fly cinder aggregates is 13% which is 
high when contrasted and regular rock. In any case, with 
regards to light weight aggregate cement, up to 23% is 
permitted according to IS 2185 (Part II)1989. The aggregate 
pulverizing worth, effect and scraped area esteems are well 
underneath as far as possible for both the aggregates. 
Indeed, even fly ash coarse aggregates have better 
pounding and scraped area protection. Yet at the same time 
fly ash aggregates can't be utilized for parkway application 
because of its high water ingestion attributes. 

4. Concrete Properties 

Numerous analysts contemplated the quality properties of 
fly powder aggregate light weight solid which demonstrates 
distinctive outcomes that relies upon the properties of fly 
fiery debris utilized for its assembling and different 
components like curing time and so forth. Concrete with fly 
powder displayed better workability which can be 
advocated by the decreased super plasticizer utilization. 
This is because of the light weight of fly ash aggregate which 
is utilized as a part of the assembling of light weight 
concrete. 

5. Strength Properties 

The cement, lime and bentonite are utilized as a fastener in 
10, 20 and 30% by weight of fly fiery remains for 
pelletization. It is additionally watched that the change in 
the 10% fines esteem and diminishment in water 
assimilation of sintered fly cinder aggregate. For 10% 
fineness is utilized to test quality of lightweight aggregate. 
Therefore, the addition of 20% bentonite gives an optimal 
strength. 

The compressive strength of polypropylene fiber reinforced 
SLWC is higher than the steel fiber reinforced by 7 Mpa. 
Fiber reinforced concrete increase the tensile strength with 
low modulus of elasticity as well as reducing the shrinkage 
cracking in LWAC. The lightweight aggregate manufactured 
using pelletizing process gives a smooth surface after 
sintering process. The sintered fly ash aggregate (FAA) 
were crushed that is not invove pelletizing, the structure 
gives a rough surface and enhancing the compressive 
strength as 66.76Mpa [13]. The high determination optical 
magnifying lens and picture examination programming 
were utilized to discover the pore region rate and pore 
measure circulation in the bond glue and the interfacial 
zone of cement cured at 28 days. The progress zone is a 
feeble zone of more permeable in nature between the 
aggregate and bond grid. The experimental consequences of 
lightweight aggregate show extensive water assimilation go 
from 8.9 to 11% which deliver more prominent pore rate as 
14.4 and 21.7% at the interfacial zone [14]. Accordingly, 
lightweight aggregate is more permeable from the external 
layer and it display thick interfacial zone for the aggregate 
with no external layer. With the goal that the aggregate 
gives better bond showed up because of the mechanical 
interlocking amongst aggregate and the concrete paste. The 
utilization of silica smolder for including light weight 
concrete is to enhance the mechanical properties, however 
impediment of shrinkage execution is less contrasted with 
typical weight concrete. 

Durability of cement basically directs the permeability 
protection of cement and should be surveyed for long time 
manageability. Penetrable cement is essentially assault the 
solid fixings and gather water within solid it caused 
weakening of cement and fortification. Ordinarily porous of 
water and chloride will be diminish when increment the 
time of cement however in lightweight aggregate concrete 
will be more penetrable than ordinary cement. Sintering 
lightweight aggregate cement demonstrated the low 
permeability aside from icy reinforced lightweight 
aggregate at 28days. Sintering and cold-bonded aggregate 
has highest chloride permeability with add up to charge 
passed estimations of 1464 and 586 coulombs at 28 days 
and 748 and 264 coulombs at 56 days (Turan Ozturan, et al., 
2011). A sintered lightweight aggregate with bentonite is 
less water porous contrast with ordinary aggregate cement. 
Almost glass powder, bentonite binder adding in the 
sintering aggregate which gives the best performance of 
water permeability test. In a cool fortified process the water 
penetrability is more than sintered process. 
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6. Conclusion 

The probable uses of light weight aggregate are more 
incredible as far as the utilization as new building materials. 
Fly ash does not a waste material and can be successfully 
utilized as a part of cement either as aggregate fillers, trade 
for fine aggregates or as a fly ash block material. Financially 
savvy building constructions observe with substitute 
development materials are most wanted as far as immense 
reserve funds in development cost. The general 
investigations directed by different looks into demonstrated 
that the fly ash aggregate delivered by pelletization can be a 
effective aggregate in solid creation. Additionally, the 
proficiency of pelletization relies upon the speed of the 
pelletizer, point of the pelletizer and the kind of cover 
included alongside the fly ash waste. The practical and 
rearranged generation methods for assembling fly ash 
aggregates can prompt large scale manufacturing and can 
be a perfect substitute for the usage in numerous 
infrastructural ventures. In present fly ash powder are used 
mainly to replace the cement partially in concrete make. As 
well many researchers are finding out to replace the natural 
source of aggregate by fly ash pellets. The nature assets for 
aggregate can be appropriately remunerated from the fly 
ash aggregates. 
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