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Abstract- This paper introduces the aftereffects of an 

exploratory examination did to look at the exhibition of fly 

slag based Geo-polymer concrete. Geo-polymer solid 

comprise of crude material like coarse total, fine total, basic 

fluid, fly slag and water. To make antacid fluid arrangement, 

sodium hydroxide solids were blended with the water around 5 

minutes. At that point, the sodium hydroxide arrangement was 

blended with the sodium silicate. This fluid was readied one 

day before of blending day. The fly cinder Based Geo polymer 

concrete is all the more earth neighborly and the possibility to 

supplant OPC concrete in numerous applications, for 

example, precast units. SCGC (low-calcium fly fiery remains) 

is a propelled solid task that requires least compaction and 

arranged by complete end of standard Portland concrete 

substance. SCGC were blended from low calcium fly powder, 

actuated by mix of sodium hydroxide and sodium silicate 

arrangement and by joining of Viscosity Modifying Agent for 

self-similarity. This paper incorporates an investigation to 

discover appropriate utilization of fly cinder by collecting the 

SCGC, by considering the compressive quality of SCGC and 

to watch some strength attributes of Self-Compacting 

Geopolymer Concrete. 
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I. INTRODUCTION 

 

 The SCGC is an unmistakable solid, which does not 

require any additional compaction, it will stream and smaller 

by method for its self-weight, for the most part at blocked 

reinforcement. The SCGC is a side-effect of usage of 

mechanical items like Fly fiery debris, GGBS, squander glass 

powder, silica smoke and rice husk cinder, materials 

containing additional alumina and silica can be utilized. 

Sodium Study of Fly fiery debris based self-compacting 

Geopolymer solid utilizing Na 2 Sio 3/NaoH sodium 

hydroxide and Sodium silicate are industrially accessible in 

advertising Flake and pellet structure. In all structures, sodium 

hydroxide is profoundly destructive and responsive. The 

sodium hydroxide and sodium silicate arrangement arranged 

with one day before throwing. As of late, salt dynamic 

fastener has been broadly concentrated to be utilized as 

substitute for Portland concrete. Salt actuated covers are 

regularly acquired from formless aluminous silicate materials, 

for example, fly fiery remains, calcined kaolin, or Meta kaolin 

initiated with high soluble base arrangement. The sodium 

aluminous silicate hydrate (N-A-S-H) gel is the fundamental 

response item for the low-calcium framework, while calcium 

silicate hydrate(C-S-H) and calcium aluminous silicate 

hydrate (C-A-S-H) gels existed together with sodium alumina 

silicate hydrate (N-A-S-H) gel are the principle response items 

for the high-calcium framework. 

 

II. FLY ASH 

 

Geopolymer concrete is produced by activating 

alumino-silicate based source material with an alkaline 

solution. Fly ash, which is rich in silica and alumina, has full 

potential to be used as one of the source material for 

geopolymer binder. For  this  reason,  fly  ash  has  been  

chosen  as  a  base  material  to  synthesize geopolymer in 

order to better utilize this industrial waste by-product material. 

Fly ash or flue ash, also known as pulverized fuel ash in the 

United Kingdom, is a coal combustion product that is 

composed of the particulates (fine particles of burned fuel) 

that are driven out of coal-fired boilers together with the flue 

gases. Ash that falls to the bottom of the boiler's combustion 

chamber (commonly called a firebox) is called bottom ash. In 

modern coal-fired power plants, fly ash is generally captured 

by electrostatic precipitators or other particle filtration 

equipment before the flue gases reach the chimneys. Together 

with bottom ash removed from the bottom of the boiler, it is 

known as coal ash. Depending upon the source and 

composition of the coal being burned, the components of fly 

ash vary considerably, but all fly ash includes substantial 

amounts of silicon dioxide (SiO2) (both amorphous and 

crystalline), aluminum oxide (Al2O3) and calcium oxide 

(CaO), the main mineral compounds in coal-bearing rock 

strata. Fly ash is produced from the combustion of coal in 

electric utility or industrial boilers. There are four basic types 

of coal-fired boilers: pulverized coal (PC), stoker-fired or 
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traveling grate, cyclone, and fluidized-bed combustion (FBC) 

boilers. The PC boiler is the most widely used, especially for 

large electric generating units. The other boilers are more 

common at industrial or cogeneration facilities. 

 

III. GEOPOLYMER CONCRETE 

 

 Geopolymer are inorganic polymer material has an 

amorphous structure and chemical composition similar to 

zeolites. According to Davidovits that an alkaline solution 

mixed with origin material to produce binders. The origin 

material fly ash, GGBS and rice husk ash. In source material 

contain more percentage of silicon (Si) and the aluminum 

(Al).  

 

Classification of Geopolymer Structure include three 

different inorganic polymers which depend on the ratio of 

Si/Al in their structures: a) Poly (sialite) (-Si-O-AL-O-) b) 

Poly (sialate-siloxo) (-Si-O-Al-O-Si-O-) c) Poly (sialate-

disiloxo) (-Si-O-Al-O-Si-O-Si-O-). 

 

IV. FLY ASH-BASED GEOPOLYMER CONCRETE 

 

 In this work, fly ash-based geopolymer is used as the 

binder, instead of Portland or any other hydraulic cement 

paste, to produce concrete. The fly ash-based geopolymer 

paste binds the loose coarse aggregates, fine aggregates and 

other un-reacted materials together to form the geopolymer 

concrete, with or without the presence of admixtures. The 

manufacture of geopolymer concrete is carried out using the 

usual concrete technology methods. 

 

 As in the OPC concrete, the aggregates occupy the 

largest volume, i.e. about 75-80 % by mass, in geopolymer 

concrete. The silicon and the aluminum in the low calcium 

(ASTM Class F) fly ash are activated by a combination of 

sodium hydroxide and sodium silicate solutions to form the 

geopolymer paste that binds the aggregates and other un-

reacted materials. 

 

V. MATERIALS AND METHODS 

 

5.1. MATERIALS: 

 

The rare ingredients used are Fly ash; Crushed 

granulated blast furnace slag, Aggregates, Alkaline activators 

solution, water and Chemical admixture. Fly ash is a waste 

product left from oxidation of coal, and this is formed when 

the temperature of coal releases and gases comes out. An 

aggregate consists of both coarse aggregate and fine 

aggregates. Coarse aggregate of size 8mm and fine aggregate 

of size 2.36 mm size have been taken. Basic activator 

arrangement is the blend of Noah (Sodium Hydroxide) and 

Na2SiO3 (Sodium silicate. Substance admixture is the Super-

plasticizer (Auramix) which is blended so as to improve the 

usefulness of cement. 

 

5.2. METHODOLOGY 

 

There is appropriate method for blending these 

constituents to get self-compacting geopolymer concrete. To 

get the new SCGC, fine powdered materials (i.e., fly fiery 

remains, and fine total) were right off the bat put in a skillet 

blender and mixed physically. In the wake of mixing the total 

which are coarse in size are soaked in surface dry condition 

are added to the blender and permitted to blend precisely for 

25 minutes. After dry blending, a well-shacked premixed fluid 

blend, containing basic arrangement, super plasticizer, and 

additional water was included the blender for length under 3 

minutes. Arrangement of soluble activator arrangement .it is 

the blend of NaOH and Na2SiO3. Tests are finished with 

shifting molarity of NaOH for example 12M, 14M and 

16M.The arrangement is to be readied 24 hours before 

blending in light of the fact that the blending of these 

arrangements includes polymerization response which frees 

gigantic sum heat. The mass of NaOH solids in an answer 

changes relying upon the centralization of the arrangement. 

The sodium hydroxide arrangement was set up by dissolving 

either the pieces or the pellets in water. NaOH arrangement 

with a grouping of 12M comprises of 12x40 = 480 grams of 

NaOH solids (in drop or pellet structure) per liter of the 

arrangement. Correspondingly, arrangements will be set up for 

14M, and 16M comprising of 560 grams, and 640 grams of 

NaOH individually. The crisply arranged solid blend was then 

evaluated for the fundamental usefulness tests required for 

portraying SCC. Droop stream, V-pipe, and J-Ring tests were 

performed and mechanical properties are discovered by 

leading pressure test, elasticity and flexural quality. 

 

 5.3. MIX PROPORTIONS  

 

The manufacture of SCGPC was carried out by using 

the traditional trial and error concrete technology methods. 

The following mix proportions have been followed for the 

concrete with varying NaOH molarity concentration. Each 

trial mix was performed in laboratory with three samples. Out 

of which 12M concentration was not achieved self-

compaction. 

 

5.4. MIXTURE PROPORTIONS OF GEOPOLYMER 

CONCRETE 

 

 The primary difference between geopolymer concrete 

and Portland cement concrete is the binder. The silicon and 
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aluminum oxides in the low-calcium fly ash reacts with the 

alkaline liquid to form the geopolymer paste that binds the 

loose coarse aggregates, fine aggregates, and other un-reacted 

materials together to form the geopolymer concrete. 

 

As in the case of Portland cement concrete, the 

coarse and fine aggregates occupy about 75 to 80% of the 

mass of geopolymer concrete. This component of geopolymer 

concrete mixtures can be designed using the tools currently 

available for Portland cement concrete. 

 

 The compressive strength and the workability of 

geopolymer concrete are influenced by the proportions and 

properties of the constituent materials that make the 

geopolymer paste. Experimental results (Hardjito and Rangan, 

2005) have shown the following: 

 

 Higher concentration (in terms of molar) of sodium 

hydroxide solution results in higher compressive 

strength of geopolymer concrete. 

 Higher the ratio of sodium silicate solution-to-sodium 

hydroxide solution ratio by mass,               higher is 

the compressive strength of geopolymer concrete. 

 The addition of naphthalene sulphonate-based super 

plasticizer, up to approximately 4%     of fly ash by 

mass, improves the workability of the fresh 

geopolymer concrete; however, there is a slight 

degradation in the compressive strength of hardened 

concrete when the  super plasticizer dosage is greater 

than 2%. 

 The slump value of the fresh geopolymer concrete 

increases when the water content of  the mixture 

increases. 

 

VI. GENERAL CONCLUDING REMARKS 

 

The application of above experimental had been 

reviewed. Experimental investigation has been carried out for 

finding out further behaviour of cube specimens with 

conventional specimens but not discussed for the sake of 

brevity. Only little information about the work along with 

some literature has been discussed. 
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