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!Ide tel'llba1 report eo,en tbe actlYiU.• ..a accmpllalmeata of 

tile Bltpert la 11a11 Mil n.eor ftl.e Pndw:tioa - LY. a.-..n.-. 

Iba ••ti 1•t cw__.• r..7.1985 for a ~~--•f_~ JHI' vb1cla 

-. ..-..-.~ utemled for a 19rtber period of Biz .. u... 

•,.JNlitala Clleldcal i.n.trt.e Corpoatioa (IC.IC) la a pnOct 

dberalftnti• att.pt of lta a.,.1 .... * l•-1a~ .... SUi.tarJwre 
t.ctc.'7 (BISI') ild.tiatetl •tua la tile •ttb« .. of a bra b7 Vall c.c.t 

. l'laor tile ...--u. plMt ntla ..... PNgolawBt of ~:la 

(tile ~tor) b 1m. .. JrGJ••d plaat - ezp.ctH to .... -
-..1 •'tfd •f eltllltr. 

(a) 110,000 ... •\'en of 1'° • s 150 • of Sl••• .-U tn.a 

• r. .. <•> "9Gt10 .... ·•ten of 150 - Ir ,'° - of gJaM -n tU.• .... 
20,000 -.. •ten of 100 • s 1o0 • of no. tu. .. 

Encttaml actiritle• of tbe plaat •-acecl la S.ptellber 1982 aad 

tlle inetallatioa ot wldm17 we completed :ba 198'. 'Ille eomfaaioailrg 

ad tlle guarutae teeta comeacetl :ba llid - J- 198'. 

llowftr tbe c-1..U.f ng ~ the ~· cOllld aot be BSceuM~ 

ccmpleted, ud tbe prod'llCti• actiYitie• of tbe pt.at - etal1ed d• ••nt7 
.. tile two tile ....... ialtilitJ to •ope .. Vitia tlllt .,.w •Jlldt7 botll 

la ...UtJ _. .-tit,-. 'Ille C.tiut. _. --NJ. attnptal • late • 

0.teller 198't to lftft the .....-.. Rt witllowt ....... ia tlle Jft• 

.-tlea or U. tileh A fwllllr agne•at 1'etwn BDI' ...i Coat,_tw -. 
- '• - " 

sti Ii to ~ • ... ,,._ tlat ""1tl hlfil tile origlmal. eo.t.'•twml 

"1lill.igatU.• 

9ab pJaDt witll a total •Jdt:d o..t of 2.5 mJtiea steilus ~ ••• 

- 1Jias idta at the co • ..... t or tlle expert•• aiffioa. 

loWw:r witb tlle act:t.,. ,aftkipatioa of tlle .,.n, tile p1..t 

.._ncetl c-nial pnd11etioa ila J11l7 1986 ... Sr. dof.lls • -. MtlwlJ 

" ...,. ilt tile followtag •Jor acttYitie•• 

la tM pnchctioa of wll tile• 

(a) lDYOlftd in the iutalJAtiOD ""' of u. ..., tile ,... .. 

(IJ) Dtwl.,,..at of a .uitable •11 tile 1MN1J •...-IH• 
incO'J"pOl'llUq • of illd•P••• nv •teri81BJ •lNtt.s a 

nita1'le glau for the 'bodJ d•••lo,.d. 

. .. / ... 
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(c) C-iuicmillg of tbe plant ill stages vhilet 

tra.iaing tbe staff ill tbe reapectiw 8Htiaml. 

(d) Introduce C(9lity control teclmict9• at YU'iou etapa 

of prodactioa ... iatrod11CH deoora.ti• tecbaiqma of til••· 

Ia tbe pronctioa of noor til•• 

(a) A ~ presa w.s pit to good use i.:1 amufacture of noor tiles 

<•> Initiated tbe procl'actioa of noor tiles ill tide prea 

•king .. of tbe green 1tod7 -.t• of 11otlt iualator and 

-1~ prodact liDI• ad firillg tbe talri.cated 

tlln :la tM mpan ..-ce of tbe t-..latar and .-1~ 

JdlM to proace beaT)' d11t7 floor tile•~~ alsea 150 - z 

150 - ud 100 - z 100 -. 

'!be tile factor;r we iateaded to atlb me of tile aftilable 

facilitiea :la tbe ezisting Sai~ ud Innlator proclst li.Ma, 

11oda vf vlaich wre operatillg below tbe iutall.ed capac1t7• !be• 

awU.h'le facilitiel' wre ciril wrka, pa,electricit:J ud water 

Rppliee, won.hop •nice•, raw •teriala proceaaillg, la1M»rat017 

•rricee :la Uditioa,tbe .. of iDdegemoaa raw •terial.8 to deftlop 

.... oenme pftdact ilmtlri.llg teclmolog1cal dew!oJmeata; traiaing 

of penH"l :la JWt uotber field of cel'Uic •tint,; ud wt of 

all to c•tribat• townie tile •Tiag of fonip ncllallp tlaNllgla 

t.lport aalwtitutioa. 

II. DlllDIAB OBJECTIVES 

1. laiti.ate actiOD towards the comiaaioatag of tbe tile plant and 

comeaoe comercial prodactioa ia tbe qdca.t poai1tle tt... 

2. Co=itribate to the solutiou of teclmol')gical pnble• ia the 

proclactioa of qmlit7 .ii ud noor tu. •• 

'· PJtoride the k•J' peraoDMl •••i&Md to tlle tile prod11Ctio11. liae 
with tM aecee91U7 teclmical lkilla to take f1lll actiw part ia 

ite trial operations and to en81U'e ite lllOOth operation after 

comiaeioniq. 

... DeriM etratagiH and initiate actiou condui•• to increa .. 
producti•ity (in tems o! both qaaatit7 aad qualit:r) high8r 

eal.e• and iapro.,.d f'i.nancial Yia'bilit:J Of the plant. 
• •• / •• "! 
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III. ACTIVITDS 

'!be actiritiee of the expert to f111.fill the 1-diat• 

objectbea for the conditioaa pre.,.iliJlg at the tim of draftiJlg 

tbe Project J>oc-D.t WNI 

(a) Be pN•nt ill the tacto17 dariag tile f1-l. stage• of tb9 

trial 81llUI aml the guarantee teat to 'be pertormed b7 the 

t11ra-ke7 contractor, and CarJT oat a detailed aaee-nt 

of all aapecte ot plallt pertc.NBDCe. 

(b) .Adriee the~ llaaage•at of hie o'beena~iou 

aacertairing eitb9r that the p1.nt pertona aaccordiag 

to the Contract Speciticatiou or rec.-ading etepe to 

be taken 'b1 tb9 Coatracto:- to rectit,r deticienciae prior 

to official c~iaaioning ot the plant. 

(c) Proride enntual npport to the ~ and to the BCIC 

darillg negotiatiou with th• Con.tractor which •7 be 

required to flllfill the con.tract. 

(d) Adriae on the procure•nt of testing equipmeat literature 

etc. which are deemed nec•ssary to per11it a smooth 

tmlctioning of the qaalit7 control ~tion related to 

tile production. liae. 

(e) Co-operate vi th local staff in the day to da7 operation of 

the proch1ction line with a particular riev to introducing 

aoand practice• of prodaction management, tecbnolos.t1 

qaali t7 control aDd •intenance. 

'l'be abc>Te actiYities i:oald DOt be comeae•d aince the 

conmieaioning ot the plant vaa abondened prior to •XJ'l9rt' a arrhal 

at tbe duty station. 'l'be situation as the expert found on arrinl 

wae outlined in a preliainet")' report; and to nit the eitution a 

work programme was draw ap with the concV!"llnce of the Rational 

Project Director. 

'l'be •11-nt poiDt•of thia work programme were •t out as 

follovas 

1. ReTiev the work done on the deTelopment oa ltBll and noor 

tile bodite both by 1:ti.e turn-key contractor and BISF technic;i.l 

st:,ff, and IDILk~ an in depth stud7 or the chemical co111poeition.a 

ot the r~v 11111terials. 

. .. / ... 
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2. On the baaie of tbe studies, eelect bodies for wll aml 

noor tiles 

and etlad7 in detail characteristics nch ae optillm 

•iahre content and granl.ation at preuiag, beading strength 

of greea tile, dried and firecl coatractioa, water alNlorptioa of 

the fired tile, glue-bocl1' tit to prodace tile• of de.r'\red 

qulit1'• 

3. Eitperimnt oa large scale triale eiaalatiag coDditiou in the 

ezisting plant, and to .U an in depth etady ud identif)­

check oate aDd modif icatiou requind. 

... eo-nce procure•nt of sufficient rav •teriale to camplete 

gaarantee teat followed vp bJ commercial production for a 

period of at least 6 llOllthe. 

5. Mab initial preparations for the installation of the nev tiles 

press aa required bJ the contractor. 

6. Erection of the tiles preaa. 

7. C:O..issioning and trial runs; cheek out and modif1' prepreaeiDg 

operaticru sach aa graaulatioa and 110ieture adjuat•nta Deed'Jd 

to achiew the beet ;rielda, and the prod11Ct to baw the properties 

110st desired. 

8. Co.enc• raising tbe teaperatun of the biscuit kil.n and gloat 

Id.bl to tbeir operatiag temperata:C"ee. Efftct adjw1t•nte iJl the 

kilne to produce desired propertiea of tbe t ilea. 

9. Studies on the glasing line operation; rate of gbze fall, 

adjut•nt on glaze riec:oait1, litre veigbt etc for proper 

glase take up. 

10. Vaf'J operating c0Dd1Uona of the tiring schedule of the kilns 

where neceaaary. 

11. Operate the plant as an entire unit. 

. .. / ... 
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'the aboft vork plan vae expected to be COllpleted during the 

aiasion ti.M of the expert and vas dl"avn UJI on the pre•iae that the 

nev tile preso which waa on order on the expert's arrinl., v!.11 be 

erected and co.missioned b7 the end of January 1986. Howiner the 

erection of the tile press vae cOllpleted o~ in lfa7 19861 requiring 

the extenaion of the miaaion tiae by a furtr" six aontha. 

IV. ACHIEVDIENTS OF IMMEDIATE OBJECTIVES 

The achieft11entu of the 1-diate objecthes could be broadly 

dirided into tvo •in areas. Firat17 the achiew•nts prior to the 

installation of the nev tiles press and achieYemente thereafter which 

coTer the c011111iaeioni.ng of •chiner"7 and c~nce•nt of commercial 

production. 

AchieTemente prior to the installation of the Deto tiles press 

consist mainl1 of the laboratory and pilot plant leYel of studies on 

vall. tiles the detai~s of vhich are giTen below. 

1. Baring studied the body development vork that haft been alread7 

completed both b7 the Contractor and BISF, three bod7 compositions 

vere selected vit!l a riev of maximising local rav materials. 

The chemical anal.7ses of all materials used are ginn in the 

annexes of this report. 

The bod7 compositions were foniulated as giwn below: 

Materials/Bod;; 

Bijoypar Cla7 

Bijo:rpur (Calcined) 

Red Clay 

Limestone 

Dolomite 

Pitchers 

Ball Cla1 (Ezl~lish) 

Ball Cla1 (Indian) 

50 
10 

10 

16 

05 

05 
04 

100 

WT-3 

50 
10 

10 

16 

05 

o~ 

O'+ 

100 

WT-4 

i.8 
10 

10 

16 

05 

05 

06 

100 
-----------------------------

.. ,,/ ... 



-6-

'!M cbeaica1 ccmpoaitioa ot the• three bodie• u-. aa tollove: 

Compoaitioa WT-2 WT-3 WT-It 

Lou Oil ipitioa 1 ... 29 1 ... 32 1 ..... 5 

Si02 53.70 53.59 53.29 ( 5 ~. 44) 

A120, 17.50 17.62 17.80 {21. 1Q) 

eao 10.15 10.1 .. 10.1 .. ( 12.07) 

r.20, 1.26 1.28 1.28 ( 1.52) 

MgO 1 ... 7 1 ... 7 1.lt6 ( 1.'i4) 

98.37 98.~ 98 ... 2 

• Within brackets is the co!ft!>Ositicn of the fired body used fo~ col!"d"nissiou:H:st 
t:!'le • Lau 

Shd:les with tbe• bodies wre dOM oa laborator'7 ecal.e with respect -

to ldl.liag, dr'7iag, gramal.atioa. adjustment of •iature COllt<tnt, 

ageing of gran'lll•s. '!be pressing of tiles wre conducted in tAe 

existing press. !be presee4 tiles wre further dried in thelaboratQr'7 drier 

and :lired b tbe laboratory ldlL 

'?he tests and the results a~ n.rious stages of this innatigation are 
indicated below: 

1. GriDdhg of tbe •terial ie coadacted sacb tbat tbe rea~ 011 the 

aieft lo. 120 (aperture sir.e 63 aicron) ia lesa than ~. 

2. Particle size diatribation of tbe granulated •terial is web that 

Beat oa Sieft lo. 20 Leu thaa 20J' 
•twea Sieft ifo. Ito and 20 35 - .. ,. 

Between Sien lo. 8o and It<> 25 - 3-" 
lhshg through Sien No. 8o Lesa tho 1()J'. 

3. Moisture coatent of the process dut ia between 

~. Green Strength of tt:e tile 2 
11 - 12 kg/cm • 

6.5 aad ?•'-'• 

.5. Tiles fired at ·~150°c on a faet fired achedulei reaching the 

axillua temperatW'e in 13 hours, did aot experience an1, !'ejecta. 

6. Fired .. treagth ot tbl tile vas betveen - 1CIO - 110 kflI/-:•2
• 

?. Poroaity and water absorption vas between - 18 - 2f11t • 

... / ... 
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8. Fized contraction 0.<>'7" 

ftlie lov contraction waa newel to be a 'break tbroagb on 

account of two factora - (a) 'fo c011bat t• Yariation of 

temperature npected in the proceu ldla. 

(b) To stick to strict size tolerances. 

Ia Tiev of tbe• aa.tiefactory renlta, tbe atlldiee vere 

extended to a pilot plant lewl and haw had aiall.•r renl.te. 

It ehoald be •ntioaecl that, to do the teata on pilol plot le't'9l, 

the experimental filter preu which we ~ing idle •:lac• erection of 

tbe phnt waa comm:luionecl b7 the expert. 'lhe Slaeepbl'idge press vhich waa not 

f11Dctbning waa pat into operation and •• 1l8ecl for the fabrication of 

the •.:Ilea. 

'1'he edge rwmer mill in the proceu plant was utilized for 

the granlll.ation of the •terial. 

In Tiev of the fact that Oalcination of BijOJPU" Cla7 was thought 

to be a c•berSOM arranp•nt contra~to tbe earlier belief, it 

necessitated to deTelop further bodies eleai.JUlting calcined cla7 and a 

nev bodJ' was dewloped, el.eainathg Calcined BijOJPV Cla7. 

The composition of this bod7 was 

W'l'-5 
BijOJpar CJ.a7 48 
Reel Cl.a7 10 

Limeetoae 16 

Doloaito 05 
Pitchers 15 
Ball Cla7 (IDdiu) 6 

100 

Tbe properties ot this bod7 COllpBNd ••rJ wll with the earlier 

'bodiea d•••loped and in additioa had i11pr0Ted tired strength • 

... / ... 
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The tvo a•ailable glazes one or English origin and the other of 

Japanese origin vere tested out vith the body. The english glaze tired 

at 1050°c •tched well vith the body, and satisfied both the Harkort 

and AutoclaTe tests. 

Ba.Ying done further trials vith the body and glaze, the raw 

aterials requirement for the impending guarantee tests, and commercial 

production were eftluated. On the basis or this information the 

procure•nt of raw •terials commenced. 

It should be •ntioned that instead of iaporting the prepared glaze 

it vas found cheaper to import only the frit and accordingly only the 

frit vaa imported. The glaze prepared with this frit a:stched 

successfully with the body satisfying both Harkort and Autoclare tests. 

FI.00£: ·.l'ILE PROOOCTION 

In Yiev of the fact that there were unexpected delays in the arri,al 

or the new files preaa, the expert concentrated on the production of 

floor tiles and printing or wall tiles. 

It should be mentioned at the outset that the production of floor 

tiles in the vall tiles plant is discourage4, since the fi~ing of floor 

tiles in'YolTes a higher temperatures than those required for wall tiles. 

This frequent change in the tiring schedule of the kiln to eater for 

floor tiles would eventually result in the shortening of the life span 

of the bisque kiln. Further the gloat kiln of the wall tiles plant also 

will haTe corresponding shut downs with the aboTe mentioned adverse 

effect. 

A market survey ca"Tied out by BISF, indicate that the demand in the 

country for t'loor tiles are quite lov, and this low demand does not varrent 

a product line at the expanse of ~all tiles productions. 

Piirther on the enquiries already at hand from various sources outside 

the country, there are good indications that an export market for wall 

tiles exist and this avenue n~~d to be further develo)>'!d. 

. .. / ... 



- 9 -

In rlew of theae factors it vas recomended that the spare 

space, both in the inaulator kiln and eanitaryvare kiln is made 

uae of for the firing of fioor tiles. The fabrications of the 

tiles is possible to be done in the Sheepbric:lge press. 

In this respect it vu thought best to mke use of the green 

vaate botil fro11 the Ineulator and Sanitar.J'Rll'e product lines. This 

approach would ake the price of the fioor tiles cheaper and will be 

in a position to COllp8te vith the much preftl.ent terrazzo fioor 

tiles, ae had been pointed out b;f the tinding:s of the market nne;y. 

'l'bia proposal vill ban the f olloving adftll"':agea. 

1. Sanit&r1Vare green vaate along vith the sweepings will be 

effectiYelJ' used in the body COllpOsition for noor tiles, 

making the bod7 cheaper. 

2. Insulator green waste aimilarl7 could be used for the body 

making the bod;y cheaper. It is estimated that the loss of 

green bodJ vaste from the SanitarJ"Vare and Insulator product 

lines is about 1 "· 

J. Unutilised space of both ineulato~ kiln and sanitarJ"Vare kiln 

could be ade uae of without any extra expense on firing. 

4. Thia proposal vould increase the productivit1 of the plant. 

5. The floor tile production could be done continuousl1 with the use 

of the 2nd silo, and the sheepbridge press without an1 hin".lrance 

to the regular production vall tiles. 

6. Lastl1 this arrangement will avoid a~ possible contamination 

in the alternate processing of vall and noor tile bodies 

since the processing has to be done in the same slip house • 

... / ... 
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'l'be U8e of both the insulator green body waste and eanitar:rvare 

green bod7 va&te vas aapl.7 de110strated b7 the production of 8,000 pcs. 

of 1.50 - x ·150 .. x 85 - noor tiles. 'l'beee tiles fired in the 

inaulator kiln had the desired properties of heaTJ' dut7 acid resistance 

noor tiles of porcelain t;ype. Further experiments to produce noor 

tiles of 100 - x 100 - x 55 - tiles were done and the tius vere 

produced using the same press, the bod7 and fired in the insulator kiln. 

The conclwsiona of this excereiae ia that noor tiles of 150 - x 150 • 

and 100 - x 100 - of 't'&l"ioua thiclmess.a wre possible to be 118.D.ufactured 

making use of the waste bodies of both insulator and eanitaryvare production 

lines, without a hindrance to tbe continuit7 of production of vall tiles. 

The period hllaediatel7 prior to the arriTBl of the nev tile press, the 

e:xpert '!88 activel7 engaged with the BISF staff on the preliminer:r 

arrangements for the •ooth install• tion of the press. The rlsi ting 

erection engineer was expected to sta7 in Bangladesh ~nly for a period or 

3 veeks. The preliainer:r vo::ics included, the cbil engineering vork on the 

foundations, the mechanical engineering vorks such as the fabrication of 

the overhead platform, charger hopper; electrical engineering vorks such as 

the pover suppl7 and the other auxillar:r serYices such as vater. compressed 

air, lighting etc. 

A detail programme vas dravn up to effect the erection of the press 

in th~ shortest possible time. 

The erection of the press vas completed in mid-May 1986. 

Before embarking on achievements accomplished on the technologieal 

aspects in respect of the guarantee test or the nev tiles press and of 

production or vall tiles on comme~cial scale it is relev~nt to outline 

the nov diagram of the plant. 

.,,./ ... 
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Aa Ud be•• explaiald before, the erection or the tile• preea 

we the •in obetacte for the comence•nt of c~rcia1 production of wl.l 

til••• Barlng completed thie taak a prosra- was dra•'1l up for 

the procluction actiTitiee to be etarted. 

Before ti. c.-enc.-nt of uq procluctioa.actiTit1, the eatire 

plant vae cleaned up to _.. sue that there vill be • poeeillility 

of 811'1 cont••inations ud to e118111'e tbat nfficieat rey •teriala 

wre aT&ilable for th• contimdt7 in prod11Ctioa. 

Baaed on the bod7 compoeitioa vatabliehed charing tbe firat phase 

of the expert'• •ieaion large ecale bod7 preparation c~nced. 

Tbe batch COllp08ition of the tile bod.1 waa aa followe: 

BijOJPV Cl.a7 18oo kg. 

Red Cla1 350 kg. 

Lime atone 560 kg. 

Dolomite 17.5 kg. 

Pitchers llCl 525 kg. 

Ball Cla1 210 kg. 

!llitiall1 the bard •terials pitchers, dolomite and limestone 

together vith a ~ percent of Bijonnar Cla1 component was ailled 

for 5 hours (ill the ball Mill of 7' di.a x 7' length capacit1), with 

3000 litres of w.ter the reat of tbe BijOJ'P'U' Cla7, Red Cla1 and 

Ball C1a1 vaa added with another 1000 litre• of water and ailled for 

a further 5 h0111'9. 

Thie wa1 the residue on the 250 (63 •icron aperture) •sh ecreen 

of the resultant e1wTy vaa maintained below 1•'-"• 

The slip eo prepared had a litre ve igb t of 1350 pa. and 

contained(~ M.c.). 

The slip was dewatered in a fitter press, and the pressed cakea 

had an aTerage •oisture content of 2~. 

The tilter pressed cakes were further dew~tered in the cha•ber 

drier, which was heated with steam. The drier temperature was 

adjusted at 8o-85°c and the period ot drying vas maintained at 20-22 

hours. 'Ille 8Yerage moisture content of the of the dried cakes ~ere 

around ~. . .. / ... 
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in.. graalatioll ia tbe edge rmlMJ" •ill .. et.lied preri.oul7 

...-. careflll coatrol of tbe moisture coa .. .eat of •terial fed9 to 

acbieft tba deaincl gnmlomtric anal.J'mia,-.t anted for preuillg 

deYOid of problne. !he cllMber U;Jiag did •t prod-=e a aifonl.)­

driecl cla7 cu.a; the center deck or tbe drier car wa •re dried 

tblua tbe top ad bott. decke. 

'lo aclliew altfonit7 of •ietlare coat.at of sra-le• fJ'Oa tha 

edge rmmer, lliud feedhg of •terial.e trcm tbe drier can •• 
practiced.. 

'Die granlee so prepared wre atored ia tbe '°PPer for at 

least 3 da7e for ageing, thereb7 achieftd h-ogaitJ' ia the 110ieture 

content of the granules. 'rllie •7 aafficient •terial we alva7e 

stored at all time both for adequate ageing and for continuit7 in 

production. 

'rile ce•ieeioaiJlg and trial paranteea of tJle new tiles preee 

wre conducted Yith this bod7 •terial. 

The basi11 of tbe guarantee performnce of the preea as eal•tecl 

bJ the expert vas agreed both b7 BISF and the Qmtractor, 

Oatput of glazed Vall Tiles 
per amma as per the contract 

Ae.-ing a !I' lose in gloat 
firing; the biecuit tile output 

Aaeming a 1°" lose in biecuit­
firing; the green tile outpat 

lfo. of working da7s ae per the csont:-act 

Bence the dail1 output ot green 
tiles per da7 (in a single shift) 

Aeaaaing the working hours or the 
shift with allowances for die 
cleaning and other adjuetmente to 
be 6.7 hours 

The required output of ~en tiles 
per hour 

Hence the output of tiles per minute 

... / ... 
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At the rate of IM.a. tpes of 
150 - x 150 •per M., the 
no. o! tiles required per aiJ:mte 

At the rate of 4 tiles per punch 
the ao. of punches ~r •inute 12 

It should be •ntionel that the nev preu eatisfactorily pro'ftd 

the guarateea. 

1'be pre88111'9 at which the tiles are fabricated ie •htained at 

290 bar and tbe green strength of the tile wa between 12.:..1 3 kg/ca2 

vith the •isture content or granules 'betwen 5.5 - 6."9 

!be thick:nesa of the preued tiles were •intained at 6.5.• 
weight of the green tile ia •intained around 285 pa 

!ile Setting 

Dimell3ion or the kiln car length is 

the breadth 

and the loading height 

1300 -
360• 
600-

\ifith this arrangement there vere two possibilities of setting in 

the biscuit kiln. 

1. 1i. stacks or 8o tiles per stack (1120 pea.) 

2. 14 stack of 40 tiles per stack in the top tier and 

6 atacka of 30 tiles per stack in the bottOll tier. 

(Sito pea.) in tvo tiers. 

Due to the irrer,.Uaritiea in the manual setting ·~) formerly 

mentioned placing vas opted out. l'arther a varpage of the tile vas 

experienced in the former method and the 2nd method of setting vas 

pre!fered. 

Drzing 

The tile cars are dried in a tu".llel drier in vhieh the moisture 

content in the tile is reduced below 2'. It is worth mentioning that 

there were no damages in the drying process, and no contraction during 

drying. 

Note: Unlike in the previous biscuit firings by the ContrAetor the shade 
of the tile is uniform. In the earli~r ririnp;e th~ centre of the 
tile was of A different shad.- in comJ>llrison to t;he r~l'lt of the 
surfac~ of th~ til~ indicating n~n-uniformity in firing. :'his was 
er~dicP.ted with the body developed. 

. .. / ... 
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Bhcuit Firing 

Bircuit firi.ag we done in the bumel kila 1111ff .led tn- pa 

fired of "·2 •t•re lomg. 

!he firi.ag Cllrft ia ginn ill the AllllEllr.lE VI and the pushing 

tt.e of the car ia 90 mimltee. 

The eta.gee in the 'biecuit tirillg wa •intaimd. 'belov ,.. 

Bowwr a sliglat cvwtlll"e or the tile .-a experieaced in the firi.Dg 

wbich waa owrcome b7 the face to face eettillg of t'.m tiles. 

the properties of tbe fired tiles were aa foll<MU 

1) 1irecl etreagtb 120 kg/sq.CL 

2) Vater absorption - 19 - 2<* 

3) Contraction - 0.<71" 
4) Weight of tbe fired tile - 230 pa. 

These properties eatiatied the .Japanese Industrial Standards for 

glased tiles. 

Glazing 

Glazing waa done bJ the waterfall •thod. 

Dm-ing the prelilline?'1 co-iaaion.ing of the plant bJ the 

contractor, the glaze on the edges and the back of the tile vaa 

not effectinl7 reaoved after the tile paaaee through the fall, 

with the result that qualit1 of the finished tile waa •rred and 

also there vere loaaea both or the tiles and eaggera due to 

sticking. 

'nlia vaa rectified bJ proper cleaning deYicea and the adjuatrr.enta 

required both in the conn1or and the glaze, therebJ the loaaea in 

this aspect vaa completely eleminated. 

Gloat Firing 

Gloat firing vaa done in the tunnel kiln nffied type gaa fired 

or 44.2 meters long. 

The !iring curve is given in the A!'.;rJr;;(U~E VII Hnd pushing time of 

the car is 60 minutes. 

. .. ; ... 
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'!be reje~te ii\ tbe gloat fire .-a around 1CJ'. 

!be breakdown or tbe rejects we as follOWBI 

1. Coloar spot - spot appearing 011. the surface. 

2. GJ.ase Scar - ~ expoaed ~ being not coftred vith glaze. 

3. Pinhole - 5-11 bole appeari.Dg on f11ee of glaze. 

... Bose - Protruding on the face of glaze made b7 an 

adhering • terial.. 

5. Warp - Connx varp con.can wrp 

6. F.dge Crack - Crack produced at the edge of face 

Decoration -
In 'riev of the fact that there exists a Tel'J' hea~ demand for 

decorated tiles, the glazi!lg line vas equipped vith tvo screen 

printing machines on which tvo colours S)'&teu could be introduced 

on a vhite or coloured tile. 

'rhe manufacture of various designed acreena vere introduced 

vith the alread7 ayailable equipment at the Bangladesh Small and 

Cottage Industries Corporation. Thie excerciae vas done druing 

the first phase of the expert's mission. 

. .. / ... 
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Y. UTILIZATION OF 'DIE PROJECT ~UL'l'S 

1. !be tile pl.ant vith an installed capaciq of 110,000 sq. 

-ten per 19ar which va.a l~ idle since ita installation 

ill 198'J, commenced c~rcial production. The estimated 

production target of 300,000 aq. feet tor the 19ar 1986/1987 

could ftr"J ca.f ortab17 be achieftd. For the prriod fro11 

1st Aug. 1986 to October 1986 (3 months) a production ot 

85,000 Sq~ Feet of tiles vaa achieftd, iupite of tbe 

teething proble• ill a nev plant. 

2. Prodaction of noor tiles vaa eucceeeful.17 achiend making 

1l8e of the illaulator green ~ vaate and aanit&rJvare green 

bocl7 waste , •Icing aae of the Sheepbridge preee vhich vas 

l7ing idle. 'l'he noor tiles were fired ill the illaulator and 

aanitar)'vare spare apace, vi th a Tiev of derlaing atratagiea 

a.ad actions condache to increased production and imprond 

financial ri•bilit7 of the plant. 

3. Vall tile bodies vith ~local raw •teriala vere deTeloped 

vith a riev of mx:iaising profits, without hindrance to the 

qualit1 of the finished product. 

4. ~d sufficient production of tiles both noor and vall 

tiles to feed the connmer demand, and th9reb)' halted the 

draill of foreign exchange ill the illport of these items. 

5. Inatroduced production of screen prillted tiles and alao 

the production of the screens required for nrioua designs. 

6. Imparted technoloa on the production of vall and noor tiles 

and introduced a sound 111ste• of production management, 

qualit7 control and .. intenance. 

7. The ... 11 scale filter press vas C0111111issioned which was 

uaed for the studies on pilot plant leYel in vall tile bod7 

deYeloi:-ent, and this could now be used for an7 future 

studies. 

. .. / ... 
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VI. nNDDfGS 

1. Bangladesh raw materials such as BijOJPW" Clay, red clay, 

limestone and Doloeite constitute a Yery satisfactory 

ca11bination for the f'oraulation of a lime siliceous type 

vall tile bod7, vbich produce tt. desired properties of 

vall tiles in respect c ~ size tolerance . strength and 

colour. 

2. Anilability of local expertise in the production of 

ecreeu ued in textile tndust1'7 which could be extended 

to be msed !or tM c•t"Ulic industry. 

3. A large quantit,' of waste uteriala could be gainfully 

utilized in the 1t&nufacture of noor tiles. For this 

purpose the unutilized capacitJ' in the aanitaryvare and 

insulator plet could be gainfully used. 

... The local demand for fioor tiles does not warrant a 

separate production line for fioor tiles but with the use 

of the anilable presses the de•nd could be met. 

VII. RECOMHUfDATIONS 

1. Initially spare dies for manufacture of tiles to be 

purchased abroad for continuity in production. 

2. Dies required for tbe production line of til::s are expensin 

and need frequent changes to maintain quality standards. 

The technology of deTeloping them locally need to be introduced. 

Tt.ere by much needed foreign exchange could be saved and the 

products could be diTArsified both size vise Bnd design vise. 

}. Saggers - Manufacture of saggers to be introduced locally. 

Since the temperatures required for such firing o! bodies as 

cordierite is already available in the insulator kiln the 

anft119e of producing soggers should be explored • 

... / ... 
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... C:O-nce Jal'Oduction of 100 • x 100 - tiles. 

5. Initiate mn.ufacture of other shapes such as one-round 

.Edge, 2-round edge tiles both for 150 • x 150 - tiles 

and 100 • x 100 • tiles. 

6. To procun sufficient spare parts for the tvo Sheepbridge 

presaee, to ••'bl• the• to be oper•ted contiJraou.e17. 

7. Production of coloured noor tiles. 

. .. / ... 
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YIIL PRQOOCT UTILIZATI(I( CAP.A.1=1n - Wall 'fil•a 

Alt'.laoagh the iutal.l.ed capacit:J of the plmlt ie 1101000 

llCl• •tere of 150 - x 150 - gla.zed wll tiles per ~ar, haring 

etildied the coutrailats ill productioa, Oil~ about 751 000 sq. 

•t•re per ;par appears to be a 11<>re real:!.etic figure. 

'!be abcmt figure is baaed on the follovillg production ~eia 

ill the ~iou atagee of •nufactlJnt. Also iadicated are the pre­

requisites to achie't'9 the abcwe prodllction figure. 

'!be Olltput from the gloat kil.a is liaited;and is tbe bottle 

melt ia the production line. Bene• the prodact utilization 

capacity wa eY&luated based on the 3\ltpgt of the gloat kiln. 

Capacity of the gloat kil.Jl for 150 - x 150 - pitie tiles 

ORtpat of tiles/gloat kiln car • .. 20 pee. 

lo. of cars possible to be fired/day • 2IJ Roa. 

(ie). 0... kiln car is taken out of tbe kiln •Ter:f hour. 

'?berefore the output of tiles froa the gloat kiln per da7 

• 42'l ~- x zlJ ~ 
car da7 

= 10,oBo pca/da7 

• 226 sq. •tere/da7 (At 44.44 pee per 
sq. meter) 

Aa1!11111ilag 1°' reject ia the gloat kiln 

The output of saleable tiles • 203 sq. •tera/da7. 

Asauaing a etead1 auppl7 of cars to the kiln throughout the J'ear. 

The annual production = 203 a
2 

x 365 days 
da7 1ear 

• 74,ooo sq ... t•r• 

To achieYe this output o! tiles, the following pre re~uisites 

need to be fulfilled. 

The total No. of glazed tile care rec.uired for the gloat 

kiln per wek is • 2 .. care/da1 x 1 ilays/w•k 

= 168 c~rs/week. 

. .. / ... 
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.Additional 10 glazed th41t care an alva79 kept anilable 

for ••rgenciee 

Bence the grand total for the VHk. 

• 178 cara/wek. 

Requi.re!eat of Cara for gloat •tti!g 

AesmiDg a 6 day veek for the glazillg operatioa. 

'Dle llo. of ti:e care required to be glazed 

per wek • 178 

.!1! Bence per day the care required • T 

• 30 cars 

This •ans 6 extra care vill be required to be glazed 

•Tel"J day (ill excess of the cars required to feed the kiln). 

Bence the llO. of ears in accumal.atioll at the end of the 

week ( ie) Thursday is • 6 care/day x 6 days • 36 cars 

The llO. o! cars in lhe glost kiln at any given 

time = 31t cars. 

Therefore the t,.+al no. of cars required for the gloet 

kiln operation: 

(i) No. of cars required ineide kiln at any 

given time - ---- . -----~----
__ , .. 

(ii) No. of cars outside the kiln (end of glazing 

wek) ---------.--------·---..... -- _____ _,_, ___ ~ 36 

Hence the total requ'lrr!Mnt o! cars for the gloat kiln 

Total -- 70 

Biscuit Firing Capacities and Requirement 

The speed of the kiln is regulated at the rate of one 

car eYery 90 minutes. 

Th.,re !ore the no. o! E:reen tile cars r"f'quired oer d.:ty 

... / ... 
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• 2'J bra/da1 x 60 •ta/hour 
90 •ta/car 

llo. of tiles loaded in each car • 8ltO tiles. 

Therefore tbe total green tiles required each ~ay 

• 8ltO tiles x 16 ,!:!!:! 
car day 

• 13,IMO tiles/clay 

• 302 eq. •ters/day. 

Assuaillg a 1°" loaa in bisque firing. 

!be output of biscuit tiles/day 

90 • 302 x 1oo sq.•ters 

• Z'/2 eq.•tera 

Si.Dee the biecdt tile require•nt ie only 226 sq.meters/day 

the biacuit firillg capacit:r ia adequate. 

P.Naa Section 

Capacity ami Production reguirement 

At the rate of punchea/llt. in press 

and the no. of tilea/panch 

lfo. tiles/~t. 

12 .. 
.. 8 pea. 

As shown preYioualy at tbia pressing rate the 

output frOll the press section/day • 429 sq. meters. 

Since the green tile ~quirement is only 302 

aq ... ters, the press section capacity ia adequate. 

Granulation Section 

Capacity and Production requirement 

'llle required output o! material per day is !or 

302 sq. meters o! tiles. 

. .. / ... 
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At •.ne rate of 285 l'Vtil• ud "·" pee/sq ... ter. 

!be qmati\7 of •teria1 req11ired per c1a,. 

• }02 da7 z "·" z 285 Piii 
• ,825 kg. 

Aa8miJag • a loea of •t•ria1 in the prese section 

the require•nt of • teria1. 

102 
per da1' • 3825 z 1oo 

• 3. 9 tou/da7 

'?hia wight inc1ud• E"d of water ill tbe grall1lles. 

Capacity and Requirement in q;ei.Dg and Storage of Granules 

'1'be required capacitJ of the storage Sile 

ia 3.9 tona/da1 x 3 days (ageing) 

• 11.? ton.e 

ApproxiatelJ 12 tou 

The capacity of one hopper = 12 tou and 

the required 

storage and ageing could be achie•ed. 

Filter Pressing - Requirements and Capacities 

Output required from the filter press 

• 3900 kg or material at 6.°" llOieture 

content. 

• 3666 kg dry •terial 

No. of cakes/filter press 

No. of filter presses 

Total No. of cakes 

.Pressing C7cle 

'Jeight of each cake 

60 

12C 

- ~hours • 

• 2C kg at 2~ H.C. 

Hence the dry wei.ght of material handled in a single 

oper~tion of both filter presses 
78 • 120 x 20 x 100 kg •• 1872 kg. 
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Since on.17 3 hours vill be taken to COllplete preseing 

cycle {incluabe of cleaning and unloading of c!lkea); vith 

2 pntaaillp per da7 the reClllind output could be achieTed 

18'12 z 2 kg. • 371M kg. 

Require•11.te and Capcitiee 

Milling Sectioa 

Al.tough the ball •ill at present processes only 3620 kg 

per •illing operation., it baa a capacit7 of 4100 kg. 

Bence for this capaciq the bllteh COllJ>O&ition: 

BijOJPur Cla.7 : 2039 Kg. 

Red Clay . 396 Kg. . 
Limestone . 634 Kg. . 
Dolomite . 198 Kg. . 
Pitchers . 595 Kg. . 
Ball Clay . 238 Kg. . 

..100 Kg. 
======-

Thie output from the ball mill satisfies the requirement. 

Glaze Requirement and Capacit1 

The No. of biscuit tiles re~uired to be glazed 

ie - 30 cars :x 420 pea. 

= 12,600 pea. 

Glaze take up by each tile pea • 20 gma. 

Th• glaze requirement • 252 Kg. 

1~ L?ss is expected in the raw glaze. 

Hence the glaze require•nt • m Kg. glaze 

The Ball Hill ayailable !or glaze preparation c~n 

handle materi~l up to 300 Kg. per •illing operation; hence 

the requirement is easily achieYed. 

. .. / ... 
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It should be Mllticmed that the abon capacit7 

utilization of the plant vae worked out for 1.50 - x 

150 - vall tiles, but a similar nalu.ation for 100 • x 

100 - vall tiles could be deri nd. 
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ANNEXE I 

amtICAL CatPOSITICllS 

1. White Bijorpar Clay 

Raw Fired 

L01 6.93 -
Si02 71.lto 76.71 

A120, 19.00 20.41 

Ti02 1.oi. 1.11 

Fe20, 0.82 o.88 

CaO 

MgO o.26 0.28 

'K20 0.53 o.r.n 

•zo o.o8 o.o8 
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UIEXE II 

Red Cl& 

Rav Fired 

L01 6.70 

Si02 63.90 69.31 

~°' 16.78 18.19 

Ti.02 ·0.65 0.70 

Fe2o3 6.67 7.z, 

CaO 1.0lt 1.12 

MgO 0 ... 2 o.1+6 

lt20 2.51 2.12 

•20- 0.25 O.'Zl 
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AlUCEX:E III 

VBB - Ball Cla7 

Rav 

L01 13.18 

Si02 50.95 58.95 

AlcO, 31.22 36.12 

Ti02 0.52 o.60 

Fez') 1.19 1.38 

cao 0.55 o.64 

MgO Trace 

'20 1.8o 2.o8 

'lfa.20 0.20 0.23 



- 29 -

ADElE IV 

LimeatOlle 

Rav Fired 

L01 .. 2.50 

Si02 0.53 0.92 

Al.20., 0.71 1.y. 

ft02 0.10 0.17 

F•20, 0.29 0.50 

cao si..1 .. 95.20 

MgO 0.81 1 ... 2 

120 O.'l5 0.09 

•20 0.15 o.26 

Dol011ite 

L01 .. ,.50 
Si02 5.35 9.69 

eao 29.66 5'.7 .. 

MgO 20.18 36.56 
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llCl Pitchers 

Rn Fired 

LOI 2.39 

Si02 
73.8o 75.61 

A120, 16.78 17.19 

ti.02 0.25 o.26 

Fe20., 0.35 o.36 

eao o.,,. 0.55 

MgO o.rn o.rn 
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Ia accordance with OIQ])() rwquire•nt• and thoee required 

b;r the BISF and BCIC the tolloviag progreu reports wen aumitted 

at the -•tioned elates. 

A Tripartite Re'riev Meeting -.s held, in lla7 1985 ainutes of 

tbeae 8Mtillg are &Yailable. 

1. Prelimi.ne1'7 Report 18th Aagaet 1985 
2. Progress Report lo.2 6th llowaber 1985 

3. Progress Report Bo.3 10th December 1985 

It. Progress Report No.4 8th Janua17 1986 

5. Progftaa Report No.5 31st March 1986 

6. Prognea Report No.6 30th JDe 1986 

1. Progress Report llo.7 10th August 1986 

8 • Progress Report !'fo.8 13th October 1986 




