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Reuse Of Coal
Flyash In Foundry

As the disposal of flyash has attained complex
dimensions many researchers have proposed certain

uses of coal flyash.
® Dr.AChennakesavafeddy

pal-flyash is the residue of coal
combustion in coal fired power
yeneralions. When coal i3 1otally
Jrigrd, the eonsiiteents of coal vie.,
principally sifica and alumina convert inka
flyash. About BO% of the ash files along with
flue gases and gels entrapped ik bags fillers
or elecirostalic precipitalons and is identifled
as fivash, The estimation of annual Nyash
generation in India is given In Talde - 1,
As the disposal of flyash has allalned
cpamplex dimenslon, many reseanchers have
proposed cerlain uses of copl-fMyash. The
fallorweing are the important
ulilization of coakyash:
# Land and maad fis

& Helerogeneous calalyst
in peraxidative degradation
of aquaecus dye solutions
| {eqg: dya-effluent from
i lextile, paper and dyeing
Table - 1: goal Indusiries]

fAyish estimation g The prepasalion of Myash
In Trclia coefnenl concreie

& The embankrnent consiruciion

& Ihe cellular ropd blocks

# Flvash concreie

The authar has tred b ase the coal-flyash as
a refractory filler material in the ceramic
shell process,

The Ceramic Shell Frocess

In the cerambc shell process, the shells are
macle of applying o series of CRrAmic
coal 1o [hie winst palterns as shown fig |
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miterial [ooal-lyashy. The patiern drain off
pxress sluriy ane o preluc riform kyer.
e st fayer is inmmedialely stucyosd with
carse silica sand,  Each coating is allowed
to dry in the open air. The operalions of
~oaiing, stuceolng, and drying are repeated
sewveral limmes until the desired hickness Lo
ihe shell is obtained. The Jast coal is kefl
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i Figg. }: Segaence of epserations in the ceramic shell
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ursiuceoed to avoid (he cocurmence of loose
particles on the shell surface, The first b
coals are stuccoed with sand of AFS fivenass
number 150 and the nexl remaining coats
are with o of AFS Gneness number 42,
Adber all coats, the shells are alr dried for 29
naurs. The shells are dewaxed and poured
wil itd ibtal. 1o Lhis wiork AlSi-Mg alioy
s proumed]. Alumina is efployed to compare

(i results of coal-Myash

Proximate Analysis of Coal-
Flyash

The proximate analysis of eoal-flyash
fracilons is shown n Table - . 0I5 observed
that fraction of [arger particle size (74 mm]
have higher fixed carben content (4.83%)
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pmerates of carbonaceous
rely Inereasing the densilies,
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Tl =3 Chemical analysis

Analysis of ol -fAymh

Coal-Flyash

The phvslcal and chemiboal propesties aof caal
ftyash depend on the compositlon of 1he
parenl eeal, conditons diring coal
cornbustion, efficiency of emission produced
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from anthracite, bituminoas and lignile coals
vary in their chemical compasilion. The

degree of volatisation of many minerals is
affected by the combustion lemperatune

.|':'|. Fag 2: SEM plw
shedls Ssened at PFC
whwdl ik aned repace
are manial maiber. Ko les are e,
in ol coal-lyash is
al chcin
i cleperdent
iurm

The chemlcal compaost
glvenin Table -3, Ilis
compasition of coal-Mvas!
The silica, alumana, §
oxide canbenls are inor
in particle size, The los: an ignition vilues
indicate that the coarser llyash |
carbonacenus matier and lower
content Lpto T4 mm particle diameter sized
fractions of coal fyash has densilies ranging
froan 2.0 e 2.8 glen
conlenls of 2£5mm parmicl
fractions of [yash are &l
respeclively and those o
diameler sized fraclions are respeclively
BRE2% and 29.20%. The ratio of crvstalline
malerial to glassy, amorphous materlal
Increases with particle sice. Flyash can be
separaied into thres r malrices: glass,
miuallz-quartz and magnetic spinnel. The
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SEM Analysis of Coal - Flyash

Thie modes of particle assoclalion and
surface irregularities of coal - Ayash are
abierved by sCanning electron
microscope(SEM). The pholoemicregraph
[Fig.2] for coal-Nyash (45mm) indicabes hat
il cansiste of mosth of solid and few of hollow
spherical particles of varable size. Thaere
are small bulgings of sliceous and
aluminous glass wilh appearance of
cracking ai the tip of bulges. The
pholamicrographs alsa indicate that dark
areas are crganic rmaterial, light arcas are
mineral matter. Gray sheets arg mixiures of
coal and flyash, Large grains are quartz
Solld and porous pran indicates the presence
of mineral matter probably quarlz and
hematite.  Irregular black paris of
micrographs, which are porous, indicale the
presence of parlally burnt coal particles.
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iy Fig, 3. Effect of sintering on the strength of thishedls

Hot Strength of the Shells
The effect af sinfering lemperature on e
bt sirength of ihe ceramic shells is shown
in Fig. 3, The lenglh of yash shells increases
wilh incrensing lemperature uple ST and
later cn thie strength stans decreasing with
Increas his is dee fo e
jrariial oo conlentinthe coul
Myvash to cristobalite. The recrysli ization
ol sifica to cristobalite resulls in sodflening of
e ceramae shell. The alumina shells show
a maximum strength at GG, 1L |5 also
ohearved (hat the hol strenglh ol abuming
shalls is greater than that of fvash shells 21
higher lemperziures due 1o sinlering

Froperties of Al-Alloy
Castings

Fig.d reveals the microstraciures of al-alloy
castings produced from flyash and alumina
shells. The only difference bebween (he
micrastructure of Myash shell casting and
alumina shell casting is that the latler
siructure exhibits a slightly finer phase
distribugion than the former. In both the
castings, the secllon phase appears al lhe
imterdendritlc regions. The size ol a-phase
[aluminium rich phase) 5 larger In flyash
shell casiing han alum st i
saraneo ol seclion phase
ause he prirmary phase to ferm duning

Ihie easlier slages of solidification is a. Thus
the liquid geis depleted with alums T axnad
will be enriched with seclion.  During the
progress of solidification, the ligeid mel
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present in the interdendiritc 2one attains
enlectic. Therealer while salldifying two
phase mixture of & + 5i Ia formed, The sizes
of phases in Myash shell casting are larger
than alumina shell casting due 10 longer
salidificalion time. Prodonged salldil
redards nuclealion and promaoles growin.
The tensibe strengths of castings produeced
[rcvm thie flymsh and aluming shells are 149,25
and 154.62 Mimum® respectively

Conclusions
Thee coal Myash can be used as a refraclony
Mler material In the ceramic shell process
o cast metals'alloys like nomferrous melals
or alloys which develop shell temperature
updn 500°C, o0
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