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ABSTRACT

We have fabricated multiple nanoscale hybrid hisdesing TiQ, SiO, and MWNTSs for use in fly ash bricks. Fly
Ash is a by-product at thermal power stations otig® known as residues of fine particles that vigéh flue gases.
Ordinary Portland cement is selected and fly agiremgates are prepared by incorporating the naneoialatéor hybrid
binder as a composite. This is done with diffenetos of nanomaterials with fly ash, gypsum, cerraard water. The
lower cost of these inferior materials make it d@maative alternative and adequate performancebsamachieved. The
compressive strength, efflorescence, water absor@ind drying shrinkage strength is tested. Theoliader provides

thermal resistance and broadening the strengthedfabricated hybrid composite.
KEYWORDS: Nanotechnology, Construction, Bricks, Flyash, Ti8®2, Fumed Silica, Silica, mwnt
INTRODUCTION

Coal is an important fuel in India, 565 mines aperated by Coal India and its subsidiaries. Ceakd Power
plants are responsible for about 65% of the taglcity for generation of electricity. It is eveiglier in terms of energy
supply contribution as these plants meet base fleqdirements. It is expected that coal-based tHepmaer generation

will play an important role in the future since toeserves in India are expected to last for mbaa tLOO years [1].

Due to burning of coal, thermal power plants gateedarge quantities of flyash. All over the woddder a
quarter of the total fly ash produced is utiliz&jl However, in Germany, Belgium and Netherlandsartban 95% of the
total fly ash produced during 1996 was reportedigdi[3]. The United Kingdom utilized around 50% dish during 1998
[4]. Whereas, USA and China reported utilisatiorels of about 32% and 40%, respectively, during51{#J.

Indian coals are rich in ash content. Coal hawsh content of about 40% is mostly used for thenpaaler
generation. In 2003, 358.4 Mt of hard coal was poedl. But only 407.33 Mt was utilized. India is thieth largest
generator of electricity. Fly ash can be consider®the world’s fifth largest raw material resoli@le In India about 25%

of fly ash is used for production of cement, buigdinads and bricks [7].

Fly ash was generally released into the atmosphegvast, but due to air pollution companies aguired by law
to store it and dispose it off properly. Now themganies store flyash in bags and they distributerifree to any industry
which request them. The industry only has to paytlie transportation charges. Thus the bricks eméade cheaper and

lighter with a very marginal increase in cost.

In this paper, we attempt to use the flyash alaith nanoparticles of TiO2, SiO2, Fumed Silica, ktwalled

Carbon nanotubes and Aluminum oxide to make britkese bricks are then tested for their compressthength, water
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absorption, efflorescence and shrinkage. Thesesksnchn be used in construction and building ingugthus, using the

waste flyash in a proper way.
MATERIAL FABRICATION PROCESS

First the sand was sieved for uniformity in sittés is important so that the particle size is anif. It was then
mixed with ordinary Portland cement and fly astoire to one ratio. Nanomaterial of varied quantigravadded to this
and it is put in mixing tray. Lime and gypsum takemequired quantity and thoroughly mixed. It nisgy sieved again for

uniform mixing, if possible. Then required quantitgter of is added to the mixture and properly mixe

Table 1: Composition of Block

Weight for
50x50x50 mm Cube

Flyash/Cement(1:1) 45% 50to 60 g

Material Mass

Sand 40% 40t0 50 g
Lime 10% 10to 20 g
Gypsum 5% 5to6g

The quantity of water should neither slag the mitnor should crack the ultimate product. The omxtthen is
kept in the mould so that it is half filled withetthelp of shovel/trowel. Then it is shaken to edtile mixture properly and
so that it is dispersed evenly in the mould. Trst half is also filled and the surface is laid sthoweith the help of shovel.
This is then covered on top. Four blocks of sameonmaterial but varying levels of concentration ar&de (SiO2, TiO2,
and MWNTSs). Two blocks of different compositiong &ept for 7 days and o' day the tests are performed. Other two
blocks are kept for 28 days and then off 88y tests are performed. With Al203 two blockseverade. One tested ofi 7
day which had no considerable difference in congivesstrength. For control, normal bricks were aisade using the

same procedure without adding the nanomaterialth@purpose of comparison. The results are therpaced.
EXPERIMENTAL RESULTS
Silica

The literature survey revealed that the samplemba5iO2 had higher compressive strength than esetpto the

control sample [8].

According to the experimental results the compvesstrength of samples with nanofumed silica with5g
replacement of fly ash were 8.0 Nfcand 8.3 N/crfat 7 and 28 days and with 18.75g replacement ofgly were
6.0N/cnf and 6.5 N/crh The compressive strength of samples with silidén \§.25g replacement of fly ash were 8.2
N/cn?and 8.4 N/crhand with 9.45g replacement of fly ash were 7.1 N/nd 7.2 N/crh

The experimental results show that the compressirengths of sample with nano-silica were all bigthan
those of mortars containing silica fume at 7 andda§s. This is higher than the reported values8in Qverall the

compressive strength of concrete increased from tb0%5%.
Al 203

There was no considerable difference in compressivength with the sample containing alumina iy an

concentration. It is proposed that the nano alumpindicles fill the pores at interfaces betweendtiferent mediums and
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create a dense interficial transition zone haviegy Yow porosity compared to control sample.

When its quantity increases, the nanoparticled tenagglomerate thus decreasing the density ofrttesficial

transition zone thereby decreasing the elastic hogdaf the sample.

CNT

CNTs give a very high bond strength. CNTs act idglks across cracks, distributing the force aceo$srger
surface area, thus the Material gains the high Istreshgth.

Flexibility and stiffness of cementous materiads e increased by adding a low concentration of GNVs-
Multi Walled Carbon Nano Tubes. These MWNTs tenaddgregate easily thus they were sonicated in vatesin hour
before adding it to the sample, thus increasirgihogeneity. It was reported by [9] that very ditjuantity of CNTs by

weight % (1%), can lead to an increase in flexaral compressive strength

As per the experimental results obtained, addibibh.25 g of MWNTSs to the sample with replacemefnfly-ash,
the compressive strength were 8.9 Nfamd 9.0 N/crhat 7" and 2§' day which is higher than the reported values.

TiO,
A few studies have shown that nano-TiO2 can acatehe early-age hydration of portland cement, [if@prove
compressive and flexural strengths [11].

As per the experimental results obtained, additibh2.5 g of MWNTS to the sample with replacemefnfly-ash,
the compressive strength were 8.5 Nfamd 8.7 N/crhat 7" and 2§ day which is higher than the reported values. Also

when the concentration of Ti@vas increased to 25 g the compressive strengtheofample remained constant at 8.0

N/cn?

Table 2: List of Nanomaterials used and the Test PiBarmed on the Samples

Nano-Materials Efflorescence Water Drying Compressive
Used with Test Absorption Test | Shrinkage Test | Strength Test
Approximate (%) %) (N/cm?)
Weights Day | Day28 | Day7 | Day28 | Day 7| Day 28 | Day | Day 28
7 7
Nil Yes Yes 14 12 0.04 0.035 7.5 7.6
Al,O4 6.259g | Yes No 12 10 0.03 0.03 7.4 7.4
SiO, 1259 | Yes No 11 8 0.045 0.035 8.( 8.3
Fumd | 18.75kg 6.0 6.5
SiO, 6.259g | Yes No 10 5 0.05 0.04 8.2 8.4
9.45¢g 7.1 7.2
TiO, 12.5¢g | No No 10 7 0.02 0.02 8.5 8.7
25¢g 0.03 0.02 8.0 8.0
MWN 1.25¢g | No No 11.5 10 0.001 0.001 8.9 9.0
Ts

CONCLUSIONS

The work done in this paper shows that the wdgtash from power plants can be combined with naatenals
to form bricks which have higher compressive sttentpwer efflorescence, good water absorption éyihg shrinkage

values.

These results suggest that the addition of narena to the fly ash bricks is an effective methodncrease the
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compressive strength of the brick. These bricks lzarused in various constructional purpose. Froendbmparative
results it can be seen that the sample has bdtteacteristics. The study on the compressive sthergyealed that the
samples consisting of TEOAlumina, Silica, MWCTs without any other chemia@ntamination. So by increasing the
concentrationof the nanomaterials, the compresstirnength decreases, thus optimum level of condémtrés required.
The results presented in this paper are better thase found in literature survey. The blocks madth these
nanomaterials have UV resistance with a wide rarigmplications because of the nanoscale dimensidns will reduce
the use of paints on the wall. With the combinatidrvarious nanomaterials different properties banobtained which
may be better than that given in this paper. Withdddition of nanomaterials the cost of the bklwksks will go high but

later when the production of nanomaterials candyedn bulk, the cost will eventually reduce.
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