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Agricultural Wastes as Fuel for
o Kile Firing (Y

N. C. Mﬁjﬁmdar and Satya Prakash

Central Bullding Resoatch Inatiiuto, ROORKEE,

1.0 Introduction

1.1 Tho clay products industry has boeen expetl-
gncing acute shortage ol fuel tor firing kilna over
the Faal several years. The situation hae bacome
particularly  despargte In the cia«ﬁ building
materials Industty which meets the ontlre
country’s racuirament of bricks, tiles and olmilar
matcriale, This seqtor of the Industry tecelves the
lowest priatity In the movement of caal by toll 8o
that the Induatr%racelvucual In a thin trlckle.
‘The purchasers have 'practlcalg no chpice In the

tho grade of goal required
Ly them and they heve to accapt whatever coal s
cupslled by the coal mines authority,

. 4:2 Tho position regarding avallahllity of flrn-
Cwood .18 equally  bad, Except In forost areas,
firowood |2 elther not avallable or Is avollable at
uneconomical rates  This has resulted ih many
woodfired toofing tlle kiins chenging over to coal
wherever possible. -

1.8 Under tho clrcumstarcos, the Industry Is
satlously consldering ueglng elternotive fuels, Use
ot fuel oll Is at once ruicd out by its high cost.
Ir somo roglons, viz, Tamil Nadu & Gujarat, fir-
ing of brick’ kilnd by lignite has boen adopted
doshite the fact that lignitz, contalhs o large
~+u-ntity of molstute end ite caloriflc value Is only
0-809%, of bitumenous coal, The avallabllity of
larga quantitles of egricultural wastes such as
rice-husk {about 20 milllon tonnes) (s now balng
- oxplored as a possible fuol for briok and tile burn-

Ing. . Slmilatlyn somn reglans, groundnut ehello

éa.g., Qujarat)... ond oaah?wnut' ghells (0.9,
. Rarnatake. and Kerela) ore avaliablo as afjro-woote
and can be used ds altarnativo fuols, * Saw dust
though not._ﬂn . agro-westo, haa already found
limitad usa In briok burning, whorever It 13 avall-
able as n.waste jroduct saw mlllo. -

2.0 Tbuﬁhicézl Eroblama lit uoing Agro-westes
ag Fuels. ., . .

2.1, The Galn teshnioal probloms thut erigo In

i

Bricks §‘:-Tllos Nows A t\ci LS l [.:9 Sy o },} l
: ( | 1 - J

using the agricultural wastas mentloned Ih 1.3 are
sutnmarlsed below: - ' \

— large bulk of tho materiala like rice husk. This
loads to problems in transport, handling and
storage of the matsrials. Preferably the husk
ghould be stored In a covered space as wet
husk is difflcult to feed and does not bumn
properly. Tuba of much large capacities
compared to prosent coal tubs will have to be

laced on top of brlck kilns for storing rice
glmk. alc, Aqlinvt the avorage calorific value of
6,000 K.Cal/kp of slack <coal, the calorjlic
voluo of rica wusk and similor dyro-wastes is
-ground 300K Cal kg, Henes,  used slone,
nesrly soubt the quantity of the fugl will have
to n handled and fsd Into the kiln.to reach
the usual burning tamperature of 860-1,000°C.

" — Rlce husk and most other n&m-“}anm produce

only short ftames which die out soon eaftur
feeding into the kiln, This I8 a setlous dis-
ndventags. i

- As the tranefat of heat to bricke or tlles In a
.klin takps plece principally by convection,
production of short flaines reduces the rate of
rise of temperature of the brick or- tile body,
Agaln, after the volstile matter has burnt out
the combustion of the residual fusl takes place
at o slower rate thon coal or firewood, Thus
hoat trensfer Is not eustelned at @ uniform
tate. Particular difflculty Is expariencaed in
gubjecting, the goods to soaking hest at the
maxtmum-temaparature for the required dura-
tion _{uauallr -4 houre)! As the tempereture
tands to fell too quickly in the cooling zone
Immediately behind the full fire zone, malnten-
ahoe of the baok up heat for preheating the
Incomling alr becomes difficult;

— Rice husk contalns ebout 18Y%, ash. As large
guantities of husk must be fed, the ash
collecting within the brick setting tends to
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choke trace holes and thus rostricts ingress of
alr required for combustion. :

— To ensurs propet combustion of the husk and
uniform distribution of heat in the kiln chamber
somae chanhges In the pattern of setting becomes
necessary. Sh %

3.C Use of Agro-Wastes in Clay Procossing.

3.1  The combustion energy of Agro-wabttes cen
also be utilised in brick burhing by mixing |t
with clay during processing.  Although this
mothod leads to fuel oconomy, the bricks become
highly pdrous and the crushing strength Is also
substantially teduced, Therefore, rick husk or
saw dust can be mixed with highly plastlc clays
only In small amounts. - 1,

4.0 Firing of Convantional Kilng with Agro-
- Wustes. = e

4,1 A typo of Intarmittent brick kiln, already In
comgtclal use in Andhra énd Tamil Nadu conslsts
of ah archless rectangular chamber with n capaclty

of 16,000 btlcks per chargs. Two grates are .

provided tor burning rlco husk and on the wall
opposita the grates two exhaust fiues are provided
at the klin floor level which. Joing together exter-
nolly to form & single flue leading toa brick
chimney of about 8.0 mm height. - ' i

4,2 Bricks are sot i the kiln chaniber to form
two continuous passages batween the grates and
* the exheust.flues, bullt-Upto ‘the huight of the
grates. Above this helght, bricks are et in the
manner slmilar to thet followsd In tha Allvhabad
~klins.  The chamber is closed at the top by
: p!%clng bricks on flat covered. over with a layer of
asgh, ' ‘

4.3 Tho front wall into. which tha grates are bullt,
18 tecossad and tho recossed space i3 utllised for
stotlily gome quantity -of tice-husk. Two square
hioles are bullt through this wall tor feeding tice
husk directly to tho grete, The grate ls a flal
iron sheet of about 2 mm thickness into which a
ldrgg number of perforations are cut to provide
access for primaty alr, - 7

4.4 Rlee husk fed to the grate burms vigorously
for a few minutes, Draught producod by’ the
chimney helps tho flames to enter the chambor
and the hot gases are distributed throughout the
setting. However, the flames die down within
3-4 minutes and thorealter the charred husk
bims rather slowly .so that after @ whilo charred
ash is removed completely by putting out the
shoot iton grates and o fresh charye of rico husk
Is fed when the grates have bsen replaced.

6.0 Uso of Cachewnut 8helia in Tile Burning.

6.1 In Kerala, In some of thu larger centres of
tile manufacture, vashewnut shells are being used
fot firlng Hoffmann Kilns. Like rice husk, thls
materlal olso produced a short flame which tles
out within a few minutes. In continuous kilns,
thio resldual chor slso burns out completsly,
Mormally & tempernture of sbout 800°C is reached

T
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4.4.1 This process Is continued till the brickg

- are heated to v red heat (about 860°C), Thare.

uftor feeding of fuel Is stopped and the kil g

-.dllowed to cool dowit in about @ week,

4.5 In such kilns the distribution of heat (s ratiu;r

* uneven. -Btloks in several top and bottom courgeg

as also those set in the cornors remain undgr.
burnt, Bricks set in the centrol part of the kiln
are generally well burnt, | .

8.0 gg'\;‘e;lopmcnt of an Exparimental Kiln in

6.1 An attempt has been mede In this Institute
to develop an Intermittent/sami-continuous brick
kiln fired oxclusively with rice husk.
been deslgned for tup feeding of rice husk In the
same manner as coal Is fed in Bull's tranch kilhs,

" 5.2 The experimental kiln consists of an archless |

ractahgular chamber measurlng 26 x8x7-1/2 {t
helght, 1t has a capacity of 12,000 bricks. "The
chamber 15 connected to a 12 ft high metalllg
chimney placed on top of the end wall, A flug
tuhning through the end wall connocts the
chamber to the chimhay.

.6.3 Brlcks ar& sot In tHe kiln In the seame manner
.80 In the Bull's kiln,
‘Is uged for Initiating tho fire.

Soma quantity of flrewood
Once the first brick
blade has boen fired to red heat, eeding of rice -
husk through tho top faed holes Is started. The
flre gradually odvances through the setting upto
the last brick blade sot ¢loso to the end wall. -

6.3.1 The method of feeding ol rlce husk Is
similar to thnt of feeding coal excapt that feeding
spoons used ate of much larger capacity (by-
volume). Duting fltihg, the large volume of as

collocting hefow each foad hole Is frequently
stired with Iron rods to onsure complete combus-
floh, Most of the husk burns down to a white
ash and little char s left. However, hefure feed-
iig the husk, the kiln temporature must be above
800°C and 0 good draught provided, otherwlse

the husk has a tendsncy to char heavlly,

6.4 Inthis kiin it has beon possible toresch @
temperature of about 960°C. The distribution of
heat In the chambher was simlilar to that obtalned
In a coal flred Bull's kiln, Thus the oveloll
efficiency of this kiln is likely to be higher than
the kiln now buing used by biick burners In
Andhra and elsewhete. The Imptovement .in .
firdng - are  hrovght about primiarly by foeding

- gontrolled guuntities of fuel from the top and

allowing It to burn completely within the brick
setting instead of burning it externally on grates.

In the full fire zone which Is conslderad sufficlent
for te burning. This fuel Is however. more
diffiult to burn In Intermittont kilns unless mixed
coal or firewood. )
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