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ABSTRACT

In this paper, it is envisaged to project a
composite material, which can be made from
existing nondegradable and hazardous wz
materials. The composite material is a combinabi
Fly ash Geopolymer (FAG) and Cing Industry
Effluent Treatment plant Sludge (DIE-S). The
composite thus obtained is christened as Geopo-
Dye Sludge Composite (GDSC). It is the metho
extracting wealth from the waste. In this rese:
Sodium hydroxide (NaOH) solution of mole was
used as alkali activator for fly ash to manufac
FAG. Silica gel (SG) was added to one set of GI
samples. The DIETB-was used as inert filler in tl
FAG in various percentages. Curing was done at
C for 1 day. The compressive strength andhing of
chemicals into water as Total Dissolved solids (T
are studied. It is envisaged that this GDSC redtloe
environmental hazards caused by fly ash from the
power plants and sludge from dyeing indust

Key Words. Composite, Geopolymer, Fly ash, Dyeing
Industry Effluent Treatment Plant Sudge, Fly ash
Geopolymer & Geopolymer-Dye Sudge composite

. INTRODUCTION

Geopolymer wasirst mentioned by Davidovits in tt
early 1970s,to describe inorganic materials w
polymeric Si-O-Al bond®btained from the chemic
reaction of alumino silicate oxides with alka
silicates. According to Davidovits the empirica
formula of geopolymers or polstalates is as follow

Mn{-(SiO2)-AlO2} -wHO (1)

WhereM is a cation such as K+, Na+ or 2+, n, the
degree of polyondensation and z is 1, 2 or 3. Ot

The synthesis of Geopolymer bindeis successful
alternative, giving rise to low <cost a
environmentally friendly materials with cementi
properties resabling those of OP?,

Fly ash (FA)is a waste product from thermal pov
plants and cement plants. The worldwide produc
of fly ash is achieving 800 million tonnes per y&a
201F. The fly ash used in my research has
compacted density of 229 kg®, specific gravity of
1.58 & fineness modulus of 2.t

DIETP-S is classified as hazardous w°, generated
during the treatment of textile effluentTonnes of

sludge generated in angiled up at common ar

individual effluent treatment plants.i-crore litres of

effluents, after primary treatment in effluent treant

plants, are being let out into the Noyyal River rg\

day in Thiruppur alorfe One tonne of dewater:

sludge is produced for every £1000 nf of effluent

treated. They all generate sludgo an estimate’d 88
tonnes a day in Thiruppur alorThe sludge, a highly
hazardousvaste, is stored in open yards. The indu

also struggles to find a place for a landfill ofist

sludge. tandfill is not a solution to pollutior as

during rains the DIETFS dissolves in rain water al

leaches in to the ground and runoff from these g

pollutes rivers. DIETFS used in the research conte

chlorides of 0.51%sulphate 0f5.71% and calcium
(CaO) of 30.76% by weight.

In this paper it is envisaged tceate a new composite
GDSC using FAGand DIETF-S with SG and without
SGkeeping the ratio of silica gel as 12.5% by we
of fly ash. DIETPS is added to FAG as inert filler

cations such as Li+, B§ NH* and HO* may also be various percentages, viz. 5%, 10%, 15% and

present.
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I. REVIEW OF LITERATURE

Ramesh Kumdr et al, has done extensive study
dye effluents in Perundurai. He says that, Te:
dyeing industries in Erode and Tirupur district
Tamilnadu (India) discharge effluents rang
between 100 and 200m3/t.

Hilary Nath' has produced bricks frome primary
sludge generated in the garment washing prc The
sludge brick was tested for the common paramete
a building block.

Balasubramanidn et al, has studied the poten
reuse of textile effluent treatment plant (ETP)dgi@
in building materials.

Yamaguchi Nori&’, et al carried out Solidification
SSS (sewage sludge slag) by the geopolymer b
technique at 80°C steam conditions mixed with C
(coal fly ash).

Zhengd?, et al. say that geopolymer has a very low
of green house gagmission when compared
ordinary Portland cement.

1.  RESEARCH METHODOLOGY

AG was manufactured by mixing Fcollected fromr
thermal power plant, Tuticorinyith 10 moleNaOH
as alkali activatom 3:1 ratio. That is 3 parFA and 1
part NaOH.

The DIETPS was collected from a dyeing indus
near ThiruppurThe chemical composition of DIE-
S was found. The DIETB-was mixed with FAG ¢
inert filler in various percentagesy weight of FA,
viz.5%, 10%, 15% and 20% create a GDS. The
GDSC was manufagred without SG as first set
samples.

SG was added to GDSC keeping the SG weigt
12.5% of weight of FA for second set of samp

The GDSC was cast in 70.71mm cement mortar
moulds. The GDSC cubes were put in the ove
800C for 24 hours. Thethey were kept at roo
temperature for 13 days.

After 14 days tests were conducted on the Gl
cubes. Compressive strength of GDSC without
and GDSC with SG was compared.

Leaching of chemicals in water as the Total Dissd
Solids (TDS) in water iparts per million (PPM) wa
compared for GDSC without SG and GDSC with .

For comparing the leaching of GDSC with Cemer
cement mortar (CM) cube of mix 1:3 was cast \
water cement ratio as 0.85 percentage of consis
33%.

§

i

Figure 1: Photo of GDSC in oven at 8

Figure 2: Photo of GDSC tested for Leacl

IV. ANALYSISANDINTERPRETATION
TABLE 1: Compressive strength GDSC
Compressive strength of
Mix  GDSC cubesin N/mm?
GDSC GDSC + SG
Plain (pl) 8.09 12.22
5% 7.25 10.98
10% 7.14 9.37
15% 6.05 9.48
20% 5.73 7.78
Where “plain” is GDSC without DIET-S, 5% Iis

GDSC with 5% DIETPS, 10% is GDSC with10¢
DIETP-S so on...

15 ————
w A,
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= 0 Y o/
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S w o do oo =A=GDSC+SG
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MIX VARIETIES

Figure 3: Chart of compressive strength of GL
mixes
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TABLE 2: leaching of salts into wal TABLE 4: Leaching of salts into wal
Measuredhs TDS in PPM for GDSC 1C

L eaching of saltsinto water
measured as TDSin PPM

Measureds tds in ppm for plain gd
L eaching of saltsinto water

Days measured as TDSin PPM
GDSC GDSC + SG Cement Mortar Days GDSC with GDSC with Cement
0 79 120 124 10% DIETP-S 10% DIETP-S Mortar
1 200 218 313
2 208 280 385 0 124 137 124
3 238 328 432 1 390 288 313
4 274 376 479 2 464 350 385
3 495 393 432
4 522 416 479
0 ___/ =4 10%+5G

Figure 4:Chart of Leaching of salts ir
water measured as TDS in PPM for GDSC DAYS
_ _ Figure 6: Chart of Leaching of salts into we
TABLE 3: Leaching of salts into wai measured as TDS in PPM for GDSC 1
measured as TDS in PPM for GDSC
L eaching of saltsinto water TABLE 5: Leaching of salts into wal
measured asTDSin PPM Measuredas TDS in PPM for GDSC 1&

BEVE GDSC with L eaching of saltsinto water

oSO sy DIETR. e measured as TDS in PPM
S + silica gel DEVS . GDSC with
0 124 133 124 GDSC with 15% DIETP-S Cement
2 390 334 385 0 124 131 124
3 441 370 432 1 313 260 313
4 480 402 479 2 384 300 385
Note: In figure 5% +SG GDSC with 5% DIET-S + 3 432 348 432
silica gel. 4 452 396 479
600 600
500 500
E 400 + E 400
2 300 5% 2 300 - 15%
§ 200 :5%+SG § 200 //- =4 15%456
100 + / =M 100 / —4—CM
0 ‘ ‘ 0
0 1 ) 3 4 0 1 2 3 4
DAYS DAYS
Figure 7: Chart of Leaching of salts into we

Figure 5: Chd of Leaching of salts into wat: _
measured as TDS in PPM for GDSC measured as TDS in PPM for GDSC 1
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Table 6:Leaching of salts into wal
measured as TDS in PPM for GDSC ¢
L eaching of Salts Into Water

Measured AsTDS In PPM
PYS epscwith SO W cement
20% DIETP-S + Silica Gel Mortar
0 124 136 124
1 385 259 313
2 457 313 385
3 494 352 432
4 546 391 479

v <

==20%+5G

ﬂ"/

100 =0

Figure 8: Chart oLeaching of salts iwater
measured as TDS in PPM for GDSC 1

CONCLUSIONS
An environment friendly and innovati
composite, GDS@ obtained in this researc
Both GDSC with SG and GDSC without SG sf
appreciable reduction of compressive strel
with increase in DIETP-S.
Strength of GDSC with SG is 2 to 4 N/mi
greater than GDSC without SG.
But we can manufacture bricks witompressive

GDSC as compared to the leaching of salts 1
CM cube and GDSC without SG cul
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