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Abstract— The analysis of Portland Cement in concrete is 

underneath important evaluate because of excessive amount 

in carbon dioxide gas released to the surroundings at some 

point of the production of cement. In current years, tries to 

increase the use of fly ash to partly replace the analysis of 

Portland cement in concrete are gathering momentum. Most 

of this by-product fabric is currently dumped in landfills, 

creating a hazard to the environment. Polymer material is a 

‘new’ cloth that doesn't need the presence of Portland cement 

as a binder. Instead, the supply of materials inclusive of fly 

ash, that are rich in Silicon (Si) and Aluminium (Al), are 

activated via alkaline beverages to produce the binder. Hence 

concrete and not using a Portland cement. This thesis reviews 

the information of improvement of the process of creating fly 

ash-based Polymer material.  Fresh fly ash-based completely 

Polymer material has been capable of stay plausible up to at 

least120 mins without any sign of putting and without any 

degradation inside the compressive power. Providing a 

relaxation period for clean concrete after casting in advance 

than the start of curing as tons as 5 days improved the 

compressive energy of hardened concrete. The modulus of 

elasticity, the Poisson’s ratio, and the oblique tensile energy, 

are similar to the ones of everyday Portland cement concrete. 
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I. INTRODUCTION 

Fly ash in itself does not possess the binding residences, 

except for the excessive calcium or ASTM Class C fly ash. 

However, inside the presence of water and in ambient 

temperature, fly ash reacts with the calcium hydroxide in the 

course of the hydration procedure of OPC to form the calcium 

silicate hydrate(C-S-H) gel. This pozzolanic movement takes 

place when fly ash is introduced to OPC as apartial 

replacement or as an admixture. The development and 

application of excessive volume fly ash concrete, which 

enabled the alternative of OPC as much as 60-sixty five% by 

mass may be regarded as a landmark on this attempt. In every 

other scheme, pozzolans which includes blast furnace slag 

and fly ash can be activated using alkaline beverages to shape 

a binder and consequently totally replace the OPC in 

concrete. 

In this scheme, the alkalinity of the activator may be 

low to slight or high. In the number one case, with low to 

medium alkalinity of the activator, the precept contents to be 

activated are silicon and calcium inside the by-product fabric 

such as blast furnaces lag. The important binder produced is 

a C-S-H gel, because the end result of a hydration system. In 

the later case, the number one additives to be activated with 

high alkaline answer are often the silicon and the aluminium 

gift inside the by-product fabric which include low calcium 

(ASTM Class F) fly ash. 

The binder produced in this example is due to 

polymerisation. Davidovits in 1978 named the later as 

Polymers, and stated that these binders may be produced by 

way of a polymer in this thesis of the alkali activated fabric 

from geological foundation or by-product materials 

consisting of fly ash and rice husk ash. Concrete is the most 

customarily Analysis material by means of the network. 

Concrete is conventionally produced by way of the usage of 

the normal Portland cement (OPC) because the number one 

binder. The environmental problems associated with the 

manufacturing of OPC are well known. The amount of the 

carbon dioxide released for the duration of the manufacture 

of OPC because of the calculation of limestone and 

combustion of fossil gas is inside the order of one ton for 

every ton of OPC produced. In addition, the amount of power 

required to supply OPC is only subsequent to steel and 

aluminium. On the alternative aspect, the abundance and 

availability of fly ash global create opportunity to utilise this 

derivative of burning coal, as partial substitute or as 

performance enhancer for OPC. 

 
Fig. 1: Fly-Ash Mix Concrete Material 

II. FLY-ASH BASED POLYMER MATERIAL 

In this paintings, fly ash-based totally Polymer is Analysis as 

the binder, in place of Portland or every other hydraulic 

cement paste, to produce concrete. The fly ash-based totally 

Polymer paste binds the unfastened coarse aggregates, 

exceptional aggregates and other un-reacted materials 

collectively to shape the Polymer material, with or without 

the presence of admixtures. The manufacture of Polymer 

material is achieved using the standard concrete era methods. 

As within the OPC concrete, the aggregates occupy the 

biggest extent, i.E. Approximately 75-80% through mass, in 

Polymer material. The silicon and the aluminium in the low 

calcium (ASTM Class F) fly ash are activated through a 

mixture of sodium hydroxide and sodium silicate solutions to 

shape the Polymer paste that binds the aggregates and other 

un-reacted substances. 

Si/Al Application 

1 Bricks, ceramics, fire protection 

2 
Low CO2 cements, concrete, radioactive & 

toxic waste Encapsulation 
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3 
Heat resistance composites, foundry 

equipments, fibre glass Composites 

>3 Sealants for industry 

20<Si 

Al<35 

Fire resistance and heat resistance fibre 

composites 

Table 1: Applications of Polymer Material 

III. EXPERIMENTAL PROGRAM 

In order to simplify the improvement manner, the 

compressive electricity turned into selected as the benched 

mark parameter. This isn't always uncommon compressive 

power has an intrinsic importance in the structural design of 

concrete systems. Although Polymer material can be made 

using various supply materials, the existing observe Analysis 

best low calcium (ASTM Class F) fly ash. Also, as inside the 

case of OPC, the aggregates occupy seventy five-80 % of the 

whole mass of concrete. In order to reduce the impact of the 

homes of the aggregates at the homes of fly ash primarily 

based Polymer, the study Analysis aggregates from most 

effective one source. 

Therefore, the present have a look at followed a 

rigorous trial and mistakes system as a way to increase the fly 

ash-based totally Polymer material era. The awareness of the 

examine changed into to pick out the salient parameters that 

impact the mixture residences and the properties of fly ash-

based totally Polymer material. As far as possible, the 

technology that is currently in analysis to manufacture and 

check ordinary Portland cement (OPC) become Analysis. The 

intention of this action changed into to ease the promotion of 

this ‘new’ material later on to the concrete industry. 

 
Fig. 1: Mix sample 

IV. MATERIALS 

 Fly Ash 

In the present experimental work, low calcium, Class F 

(American Society for Testing and Materials 2001) dry fly 

ash received from the silos of Collie PowerStation, Western 

Australia, become Analysis as the base fabric. Three 

exceptional batches of fly ash have been Analysis; the 

primary batch become obtained in the center of 2001, the 

second one batch arrived in the middle of 2003, and the 

remaining batch was obtained in 2004. The chemical 

compositions of the fly ash from all batches, as determined 

by means of X-Ray Fluorescence (XRF) analysis. The XRF 

analysis changed into performed by the Department of 

Applied Chemistry. For fly ash from Batch I, 80% of the 

debris had been smaller than 55 μm, and the Specific Surface 

Area was 1.29 m2/cc. For Batch II,eighty% of the particles 

were smaller than 39 μm, and the Specific Surface Area 

was1.94 m2/cc. For fly ash from Batch III, 80% of the debris 

had been smaller than forty six μm, and the Specific Surface 

Area changed into 1.52 m2/cc. 

 Alkaline Activators 

To spark off the fly ash, a aggregate of sodium hydroxide 

solution and sodium silicate solution become chosen as the 

alkaline activator. Sodium-based totally activators were 

chosen were inexpensive than Potassium-based activators. 

The sodium hydroxide Analysis became either a technical 

grade sodium hydroxide in flakes shape (3mm), with a 

particular gravity of 2.130, 98% purity. The sodium 

hydroxide (NaOH) answer became prepared by using 

dissolving either the flakes or the pellets in water. 

 Aggregates 

Aggregates presently Analysis by way of the neighbour hood 

concrete industry in Western Australia, andsupplied by 

means of BGC Concrete and Asphalt have been Analysis. 

Both coarse and satisfactory aggregates had been in saturated 

surface dry (SSD) situation, according to applicable Indian 

Standards, AS 1141.Five-2000 and AS 1141.6.1-2000 (2000; 

2000). Coarse aggregates were received in beaten shape; 

majority of the particles were of granite type. The quality 

mixture was received from the sand dunes in uncrushed form. 

 Super plasticizer 

To improve the workability of the fresh Polymer material, a 

naphthalene sulphonate exceptional plasticiser in liquid form, 

provided by using Master Builders Technologies, underneath 

the logo call of Rebuild one thousand, become Analysis in 

almost all cases. Another type of first rate plasticiser, a poly 

carboxylic ether hyper plasticiser in liquid shape, beneath the 

logo call of Glenium 27, supplied by Master Builders 

Technologies, Perth, Australia, was additionally attempted.  

V. MANUFACTURING PROCESS 

 
Fig. 2: Different Materials 

 Material Preparation 

Aggregates Analysis inside the manufacture the fly ash-based 

Polymer material have been in a saturated floor dry (SSD) 

circumstance. The aggregate selection and share had been in 

accordance with the present day practice Analysis in making 

OPC concrete. 
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 Mixing, Placing and Compaction 

The combination and the fly ash had been combined dry in a 

pan mixer for approximately 3 mins. The liquid factor of the 

aggregate become then delivered to the solids particles, and 

mixing persisted for another four mins in most cases. The 

sparkling fly ash-based totally Polymer material remained 

potential as much as at the least two hours without any signal 

of placing and degradation in compressive strength. The fresh 

Polymer material may want to without problems be placed, 

compacted, and completed in moulds in that time. In these 

kinds of operations, the equipment and the facilities currently 

Analysis for OPC concrete were Analysis. 

 Curing 

After completing, the take a look at specimens were covered 

with the aid of a vacuum bagging movie. Curing at an 

expanded temperature was executed both in the dry curing 

surroundings in an oven, or in the steam curing chamber, for 

a distinct time period. After curing, the concrete specimens 

were allowed to quiet down within the moulds to keep away 

from drastic trade within the environment for as a minimum 

six hours. After releasing from the moulds, the check 

specimens had been left to air dry in the ambient conditions 

inside the laboratory till the day for testing. 

VI. CONCLUSION  

Based on the experimental work reported in this study, the 

following conclusions aredrawn: 

1) Higher concentration (in terms of molar) of sodium 

hydroxide solution effects in better compressive strength 

of fly ash-primarily based Polymer material. 

2) Higher the ratio of sodium silicate-to-sodium hydroxide 

ratio by using mass, higher is the compressive energy of 

fly ash-based totally Polymer. 

3) As the curing temperature within the range of 30oC to 

90oC will increase, the compressive energy of fly ash-

primarily based Polymer material additionally increases. 

4) Longer curing time, within the range of 4 to ninety six 

hours (4 days), produces higher compressive electricity 

of fly ash-based Polymer material (Figure four.3). 

However, the increase in power past 24 hours isn't great. 

5) The addition of naphthalene sulphonate-based totally 

incredible plasticiser as much as about four% of fly ash 

through mass, improves the workability of the fresh fly 

ash-based totally Polymer material with very little 

impact at the compressive energy of hardened concrete. 

6) The stoop cost of the fresh fly-ash-based totally Polymer 

material will increase with the growth of extra water 

added to the mixture. 
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