
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


• 
,,,., 

' 
• 

• 

D 
~ 

162(2 
UNIDO-Czechoslovakia Joint Programme 
for International Co-operation in the Field of Ceramics. 
Building Materials and Non-metallic Minerals Based Industries 
Pilsen. Czechoslovakia 

PLANT P R 0 F I L ~ 

PRODUCTION OF DOUBLE FIRED 

CERAr1IC WALL TILES 

= j ti.tk-
by: z. A. Engelthaler 

J. Muller 
Jc.SL;: 

Oistr. 
LIMITED 

JP/302/86 
November 1986 

ORIGINAL: English 

,,, - -~ 
• I 

The views and opinions u~ssed In chis paper are chose of che author and do not necessarily refltct the 
views of rht HUtCGtlaC Of UNIDO. Thi• documtnC ha bnn reproduced without formal editing. 



- 2 -

1. Definition of Product 

The term ceramic applies to any prcduct fired from 
clays. The clay is simply defined as hydrous alumo-silicate 

that fQ:nns a paste when mixed with water and that hardens 

when dried and heated •. (Decisive mineral is kaolinite). 

Accordin9 to ANSI /American National Standard Institute/ 

•Tile - ceramic surfacin9 unit, usually relatively thin 
in relation to facial area, made from clay or a mixture 
of clay and other ceramic materials, called the body 

of the tile, havinq either a qlazed or unqlaz£d face 

and fired abc\ve red heat in the course of manufacture 
to a temperature sufficiently hi9h to produce specific 
physical properties and characteristics•. 

•wall tile - a qlazed tile with a body that is suitable for 
interior use and that is usually non-v~treous, and is 
not required nor expectea to withstand excessive impact 
or be subject to freezing and thawing conditions". 

The definition does not distinquish wall tiles from 

mosaics so that it is to be added that usually tiles of 
larqer facial area than 25 sq.cm are regarded as wall tiles. 

2. Market 

The tile may appear to be an expensive material initially 
but it is hiqhly competitive with alternative surfacing 

materials when the life span is considered. The long service 
life is due to its mecha~ical strength, chemical resistance 

at any concentration and temperature as 'lazed on the surface 
the tile shows hard, impervious and wear resistant surface 
and jointly it contributes to decoration and can easily be 

maintained. 

There i• an apparent trend in the trade for the ce%\amic 

tile to aubatitute for textile, wood, atone, paper and plastic 
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coverinqs. The tile is no lonqer confined to kitchen 

and bathroom but it invades halls and corridors and 

public buildinqs, schools, hospitals, restaurants, super­

markets and underqround stations. The vali~ity of this fact 

is demonstrated b~ statistics +{ In spite of the slowdown 

in the construction sector consumers increa~igly desired 

to use ceramic tiles in place of other coverings especially 

in the last decade. 

+/ 
~;-.r ,.. (..""' '"'"";"""'• r-?""""'. 
b ~~U \j~ .. -:~v-.·~it U ~\i/-.J 

I I I 
' f:) ' 

I 
I 

I 
I ! 

I 

J/ i __, I 
I 

I - ~ 
i 

j/ I 

i 
I 

/ I 
I 

/ 
'1"' I 

~ 
-
~ 

20 1930 1q1to 1q50 1q60 1q10 1qso 1qq 0 

.c.ER4MIC: INDUSTRY I JUNE" /qS6 



- 4 -

3. Plant Capacity, Processing, Equipment 

Referin9 to the enclosed flow sheet the technique 

to produce wall tiles is comparatively simple as it is 

the equipment. No considerable training of manpower is 

necessary and the setting-up of a plant does not require 

excessive capital outlay. The wall tiles are made from 

low-cost non-metallic materials according to various 

formulae; principal raw materials are q~artz, feldspar, 

limestone, talc, kaolin, clay. 

~£2~2~!£_£!2!£!~~ 

The decision on the production capacity depends first 

of all on the market and other local economic factor 

considerations. However, if a modern industrial prod~c~ior. 

is discussed there is certainJy a minimum capacity which 

is derived from the output of some key equipment, especially 

kilns. The wall tiles are fired in co~ti~o~s ki!~s t~e s~~::~~~ 

units of which, produced and delivered by renown fir-.is, r.~v~ 

output around 150 - 200 thousand sq.~ per annum. GlazeQ 

floor and wall tiles can interchangeably be produced in the 

wall tile plant which enables to produce ecor.omica:ly less 

wall tiles and complement the production progra."tlrne with 

floor tiles. 

It is claimed that economical capacity of a specialized 

wall tile plant is somewhere between 0.2 - 1.0 mil. sq.lli 

pe~ year. The decisive factor of the economica: minim~~ is 

the amount of fixed assets so that even smaller units 

operated manually can be economical. 

E!2£~!!!ns 

There are two different technologies to produce wall 

tiles which are most distinctive - single firing process 

and double firing procesF. The advantages of single firing 

consist in a lower per-k9-enetqy consumption, lower need for 



- 5 -
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manpower and possibility of full automation. On the other 

hand there is a need for skilled manpower to operate 

more sophisticated equipment, higher consu.~ption of 

electric power, strict requirements for raw materials of 

uniform and defined properties and costlier equipment. 

Further, usually thicker tiles are to be produced so that 

the specific energy consumption per 1 sq.m (which is 

the selling unit) does not differ so considerably from 

per-sq.m.-energy consumption or. the double fired wall tiles. 

The higher cost in raw materials (ffiore and good ~uality) 

may more than counterbalance the energy savings. 

There is a tenden~y in the co~ntries with cheap and 

abundant unskilled manpowe~ to install as few as possible 

machinery and use that manpower to handle mater~als. Sue~ 

a policy has certain limits since each contact o= a~ 
unskilled worker with green tile bea~s a ta~ar~ o: ~cc:~~~~c~: 

dar.1age and the portion of reject is high. Ttere:ore, it is 

reconunendable to consider a reasonable mechanization of 

handling operations, especially sagging. 
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4. Wall Tile Plant - 200 000 sq.m 

Section I Description 

Crushing and weighing IMechar.icai pc.y-loc.C.er, ~O??er, vibr.:.;:. __ -_::: 
feeaer, jaw crus~er, ru~ber oe:t 
conveyor, electric hoist, ?latfo~~ 
balance, trucks anc skips 

!Installed power - 12 kW 
' 

i r---------
1Body slip preparationlBall mills, vibra~ing sieves, s~~rrc=~, 
I I diaphragr.te p~:r.p, cer..e:~t a:-.C. ;;-.e-.::.a::..ic 

,tanks 

I I Installed power - 82 kW 
rS_p_r_a_y_d_r_y_i_·_n_g-~~~-~,~S-p_r_a_y_d_r_i_·e-.-r-,--r-u-.~-b-e_r_o_e_·l-~-c-o-:;--.v-~---~·-o-~-.----~ 

, jvibrating sieves, b~cket e:eva~0~. 
:ffietallic si~os, l~&ch~rgers,V-~Y?~ 
i belt co:weyors 
' 
;lnsc&lled p0~3r - ~0 ~~ 

r-- . 'Pressing 
·-----------------------

!Glaze preparation 

,_______ 

: :irying, i.iisq'1e 
'~~ring and glost 
:firing 

iSheet toppers, level ~~~icacc~s, 
:hydraulic presses, coilecti~g ~~~ 
!piling machine 

!1nscalled power - 96 ~~ 
I 
Ba:ance, electric hoisc, b~:: ----~. 
skips, diapt.ragme pump, metallic t~:-.;..:s, 
stirrers, sieve, illetallic cc~~~~~~~~ 

!Installed power - 23 k~ 

jTunnel drier i~cl. accessories, 
:tunnel bisGue kiln incl. ~ccasscric~, 

I
' tunnel glost kiln incl. acccssor~es 

Installed power - 19 kW 

~,G-l_a_z_i_n_9~----------<,~S--pecial glazing line provided with 

1 
fettling and brushing equipilient, 

I · mo~ .. t .. rc c~h~- 1....e 11 - 1-· 7 ''···· -.-'·' • I 1· • ,..., w .... ,..,...,,u, ..,, ..... Y"'"'"""'"••':.t ~C..A.1•~•1 

I 

' 

screen printers, dropping cabins iGC ~ 
I lo:lq) , automated sa;ger loae rnach.ir.e: 

I Installed power - 10 kW · 
I 

....-----------·----·------------- --··---· ---.--· 
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Description 

Semi-automated unsagging machine, manual 
inspection line, packaging equipment 

Installed power - 14 kW 

Sagger production Edge runner mill, pug mill, friction press, 
,bucket elevator, hopper 

~hysical-~aboratorylBreakage resistance indicator, bala~ce 
moisture measuring, grain size analyzer, 
steel sieves, stirrer, drier, jar mill, 
dilatometer, atomizing mill, viscosillieter 

Screening 
laboratory 

Maintenance 
and auxiliary 
shops 

Pneumatic press, floor driers, kil", 
degreasing and development tar.~, decorative 
machine 

installed power - 232 kW 

F.O.B. price /approx./ 2 ooo ooo -;.;s s 

Installed power 520 kW 

Component Annual Input 
~~-=-~~~~~~~~~~~~~~~~ 

Raw Materials 

raw kaolin 
plastic clay 
limestone 
silica sand 
frits 
stains 

Utilities 

water 
electric power 
.fuel oil or 
nat1Jral 9as or 
town gas 

800 tonnes 
400 tonnes 
600 tonnes 
800 tonnes 
140 tonnes 

30 tonnes 

1 100 tonnes 
900 Mwh 
550 tonnes 

600 000 cu.rn 
l 400 000 cu.rn 
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There will be consumed auxiliary ~aterials, lubricants, 

plaster of Paris, spare parts which usually accounts for 

about 2 - 3% of the price of equipment. 

The above raw material composition is based on the 

common-type lime-siliceous body formula which is popular for 

low firing temperatures and almost zerro-shrinkage. 

Technical+ administration staf~supervisors 

Workers in production plant 
unskilled and semi-skilled 
skilled 

Workers in auxiliary plants 
unskilled and semi-skilled 
skilled 

Total staff 

+I I~ote: Dependi.ng or.. automation level. 

No. 

15 

35 
5 

2 
8 

65 

The plant should be located close to the place of key 

raw materials and not far from the places of demand. In case 

of smaller capacities the decisive criterion is the access to 

established infrastructure, esp. roads, water, grid syste~, 

banks, communication, human residences. 

Plant Site Area 

built-up area 

plant site area 

approx. 4 000 s.:;.m 

10 000 sq.;:i 




