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Introduction ------------
The most ancient c~ramic products found in the terri

tO.L"Y" of ~zechoslovak: state, have their origin in the later 
Stone age. They served as vessels to store or p:1,".epare food. 

Ear:y in our era, the Roman l~gions introduced iu 
Middle Euro~e the production of bricks. The most ancient 
written reporte ~rom this peI'iod of Slav settlement regard
ing pottery lste to the 14th century, stove tile making was 
1·eported hi the 12th century and the ms.nufaC"ture of ceramic 
tubes tor wate:-Gistrib~ting started in Bohemia at the era 
ot the 16th century. The most ancient refractory produc~s 
are represented by metallurgical crucibles produced from re
fractory cl.sys ~or mel ters in ancie~1t Czech mini.ng towns 
K'1't?W. Hora and Pf:!bram, famous in medieval Europe by silver 
ore extraction ~-id sil~er production. 

The ;>orcelain production started at the end of 18th 
century. Original production in small ceramic ~orkshops 
by private :nanufacturers outgrew grRdually into industrial 
dimensions and its de~elopment enforced succ<,ssively 8'" 

increase of raw materials extraction. Th6l'lka to high 
Q~ality of domestic rawmaterials and t~ ~utstai:jing 
professional abilities of Czech ceramic specialists, 
the Czech ceramic prod~~ts gained at the end of past century 
P.lready an excellE!nt reputation. Czech building ceramic.a 
have been applied for the construction of many public 
puildings all over tne world. The best known are wall tiles, 
trade marks RI.KO and BOB, further floor tiles, glazed-wall 
brick products a."'ld fireclay stones; in the industry of fin~ 
ceramics gai:ied credit by the china ware from Karlovy Vs..-y. 

-
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This n;ore than centenary trsdi ti on in the industrial 
productio~ of building and refractory ceramice was re
aseumed after the World ~Ar II by the Czechoslovak Ceramic 
Works. Their ~roduct• - dressed raw materials ae well as 
final procilcts - are i.Ddiapensable for many industrial 
branches. Raw materials mined and beneficiated by the 
Czechoslovak Ce~amic Works are delivered not only to enter
prises wi~hin the trus~ engaged in the manufacture of build 
ing refi•actory and insulating ceramics, sanitary wa~ but al 
electroce:-amics, glass and porcelain induetry. Valuable re
:t'ractor-J and insulating producte are supplied to metallurgic 
al wcrka, coke plants, foundry and forge plants. cement plan 
and heat p~oduci:lg units of all industrial branche9 incluaiv 
of heating nnd boiler plants. Builciug industry applies a 
large assort~ent of building ceramics produced in Czecho
slovak Ce~a~ic Works, namely wall and floor tiles as a 
functional P.lement as well as design supplement of archi
tectural works;~n the construction of agricultural buildings 
stoneware products are used, and alkali-proof stoneware is 
indespensable for chemical industry, high-duty fillers b~eed 
on refined kaolins are the basic eemi-producte for the pro
duction of high quality papars, and an important ingredient 
for the products of rabber production of plastics, pharma
ceutical and cosmetic industries. 

Czechoslovak Ceramic Works with abo~t 20 000 employe1 
&.nd with their yearly produ=tion voluu,e of about 4 billions 
Czechoslovak Crowne contribute directly by their production 
a smooth function \lf Czechoslovak national econon1y and take 
a aignific~t part in Czechoalovak exports. Three quarters 
of the export tasks of the Czech M1niatry ~or Building In

dustry are covered by tbia trust. 

-
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The inception and further devebpment of the Czechosiovak 
ceramic indust:-y has been fostered not only by a large 
abundance of ceramic raw materials, namely kaolins, clays, 
b~nite, qua~tzites, perlites, diatomitee etc., but also 
by a high prefessionality and skill of all its employees. 
Its expansion has been provoked at the s•me time by steadil) 
increasing needs to cover the demands of Czechoslovak build-
ing i~dustry a~d of other industrial branches by domestic 
products to ev~id 1Ii1ports. Ceramic works grew up namely 
in the areas of prime n;w material deposits. i.a. in West Bohemi 
(Carlsbad and ?ilaen Basins), white kaolins and.clays 
deposistsin Northern Bohemia (Most Qrea), in Southern 
Bobemia,in Centr&l and Southern ~or~a. 

· Duri~g the World War II the Czechoslovak national 
economy and the ceramic industry too, were heavily destroyed • 
After 1945 it was necessary to repair all da~ages in the 

I 

shortiest time poasible. 

Dy The October ~ecree of the Czechoslovak Govern
ment on the uational~zation of Czechoslovak industry all large 
industrial enterprises were nationalized. To manage the 
natione.lized eubs·tancee in the branch of ceramic aod gle.ss 
raw materials extraction of the }:l:'Oduction of ceremi·cs, 
mortars, bricks, porcelain, fine ceramics aud ebrasivESand 
of building e~terprises, a central authority - the Czachoslovak 
Ceramic Works, Prague - wes established on the lst January 1946. 

-
During the e~:~nd stage of nationalization in 1948, 

further factories wtre inco:-porated. Thue the Czechoslovak 
Ceramic Work8 were entrusted with a historical :ro!e ot the 
Aational1zation pertod to realize and to safeguard a success-

l 
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ful develo?ment of the whole building materia1s prt:>duction 
together with all branches of the ceramic production, in

clusive nc~-metallic minerals extraction. ~1th regard to 
the outdated production and technical basis disordered by , 
war considerably, it wesn t an easy task • Nevertheless, 
the CKz succeeded during the next years in the consali
d&tioL of ~ll di~f erent branches in the ~ramework of the 
newly esta~lished National Enterprises • 

Duriug the succeeding years Czechoslovak national 
economy he~ beer. getting successively through different 
organizations: changes, which reflected of course in the 
ceramic in~us~ry, too. 

1,j, ,rJ~,_J P<-f/ 

Production Assortment of the CzcchoslovE.kCeramic ~orks 
-~---~-------------------------------------------------

The individual production branches have been 
Euccessively delim.ted and have gained ind@pendence. 
The production programme of the Trust of national enter
prises - Czechoslovak Ceramic ~orke - was stabilized in 

1958 in ) 11.ain groups of products: 

1. Extracted and dressed non-metallic raw ID3tcr1als: 

i'i1e ~irst ~oup 1ncompasses namely the extraction aud 
benefi~tioD of kaolins for ceramic, paper, rub~er in
dustry aLd for other specialized branches, fui~ther on 
~f shales, glass on6 foundry sands, porous, bi~ing 
white-b~r~.!.ng, :~fractory and other clays, fP.ldspars, 
amorphous end c1ystalline quartzite&, diatomite, per
lite an~ othe1 non-metallic minerals. 

2. Buildine~r~~ 

The second grcup includes the production of stoneware tub: 
and shaped bri~ks, agricultura1 stoneware, chemical and 

l 
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acid-p:-oof stoneware, ceramic wall and floo1· tiles, 
mosaic ~or interior and exterior tilings, industrial 
pavings, stove tiles, production cf large-scele tilings, 
shaped tiles for bathrooms etc. 

J. Refractories 

To the third group belongs the prodaction of fir(;. zl:· s 
and sil~c& bricks, mouldable refractories, he"it-iD·· 

s~ing wsterials, kiln furniture, chimney re~sctory 
liners, ~efractory binders etc. 

Also other products are being oontemporari :.y -p:_·o
duced, e.g. building blocks, coloured crushed ~eter!ala 
anci sands, aggregstes, fillers, non-fired masonry ma·._:eria:. t 

earthy colours, products for scant market ne~ds, such &~ , 
silk lustre, painter s coating masses, scant packed J ·.ning 
masses, etc. 

Present organizational structure o~ the Czechoslovak 
Ceramic Works · 
--------~----------------..-------------------~----~-~-

Fro~ the point of view of their organization, the 
Czechoslovak Ceramic Works constitute the Trust of national 
ente~prises, having their general management head quarter 
1n Prague. 

~he Trust consists of 9 production enterprises: 

Ceramic ~';or ks, Rakovn!k 
CALOFRIG \Vorlr.s, Eorovany 
West Bohemia Ceramic Works, Horni Briza 
Ceraraic Works, Cb.lum~any 
Ceramic Glass Raw Materials,Karlovy Vary - Sedlec 
North Bohemian Ceramic ~'lorks, Most 
Ceramic Works, Bfeclav - Poitol"'ll' 
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?:oravian Fireclay and Shale Workf;, Velk~ Opatovice 
Cer~ic Works, Ko~ice. 

The Research Inst1 tute for Ceram1C5, Refractories 
and Non-Meta~lic Raw Materials in P~~en is engage~ in solv
ing the scie~ce, research and technical development pro
blems. and 'lb.e Institute for Design and Construction io. 

Prague in sc.:ving corresponding desiy,n targets. 

Ba~ic data o~ production capacitiea of the Czechoslovak 
Ceramic ~orks 
...._ _____________________________________________________ _ 

In nat~onal £nterprises in~orporated into the 
Tr-~st of Czec.~oslovak Carsmic Works, the tot&l gross 
production volume increased since 1950 till now ~our 
times, the i.!:te~annual increments being 7.5 $ on the 
average. N~ely since the 4th Five Year P~an, i.e. since 
1965 __ 1970, &n intense increase of prod~ction and 
export;: ion ta£,;s re corded. A short survey ~n . the gross 

:> 

production volw:i~ increase can be seen in the Diagram l. 

An 1Lformat1on on the participation of the 
respective production e~terpriscs incorporated in the 
Trust of Czechoslovak Ceramic Works in the fulfilment 
of targets imposed upon the whole branch production for 
1980 is represented by the Disc-ram 2. 

This expressive production increase has been 
accompanied by high rates of labour productivity gro~th • 
During th~ 5tc Five Year Plan e.g.,tbat is in the year 
1975 in compariso~ with 1970, an increase of 149 1 2 % in 
the p:-oduction volume ~nd of. 137 $ in the produ~~ivity of 
labour increase have bee~ achieved. During the 6th Five 
Year Plan, t~rm~~ted in 19.80 !urtne.r 34 .$ .~t the pro-
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ductivity c~ labc\lr incP~ase have been reached as shown 
in Diagram 3. 
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Sales Activities of the Trust of C-zeohoslovak Cera!":lic '.';'orks 
----~-----..._----------------~-------------------------------

The sale of cera:nic products produced by the Czec!:io
slova~ Cer-c.21c Works is differ£ntiated according to indi
vidual groups of production asaortment. The sale of ceramic 
raw aateria~s and refractories for the neeis of Czechoslovak 
national eccno~y ~s balanced antl controlled from the level 
of the gene:-~l :::n~gement ot the Trust. Tl::.e sale ot bu.ild
ing ceramic.:; !.s carried out through the Natio.T!al Enterprise 
STAVIV.ti. (B~:.:c!.ng Materials) and through t.~le Consumption 
Co-operative JI:DNOTA (Unity) using their regional establish
met;ts. 

Ceramic raw materials, ref~actories and building 
ceramics ~e exported thro~gh the Czechoslovak Foreign 
Trade Coryoration nczechoslovak Ceramics", Prague. 

The distribution of basic production assortment 
groups in the total export volume results from the Diagr~ 4. 

In comparing the exports of ceramics in the first 
years after the :·:orld War II with recent years, its present 

volume is estimated ten timee higher • Since 1965 the e~ports 
to Socialist Countries have increased 7 ti~P.s, to No~-social
ist Countries 6 times (in franco-prices). 

The growth of the export 
years is shown in the Diagram 5. 

voluce during the p~u~t 

The basic conception to fulfil increasing export 
targets of the branch consists in increasing gradually 
the cUilding ceramic products share,· later the refractories 

-
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share too; o~ the other hand, raw material exports will be 
decreased. Czechosloveldo is interested in an effective 
application and valorization of domestic raw materials. 
Therefore the technology of dressing and refining of 

non-metallic Iii.inerals is steadily being improved and 
the product' a quality for Czechoslovak needs as well as 
for export is substantially increased. E.g., by means of 
epplicstio~ of electromagnetic separ£tion or chemical 
bleaching o: ceramic and paper kaolins a reduction of 
cetallic i~pu~ities and higher whiteness can be achieved 
and thus a ::J.:.ich higher valorization of or·iginal 1-aw 
u;aterial. 

A ve~y i=portant function have continuous inno
vations of the production assortment ensuing f'rom stoadily 
increasing co:ipetitic:i en world market on the one hand 
and f•o~ the equilibrium between supply and demand e:ist
ing on the Czechcslovak ceramic carket so that the custo~ers' 
claims on quality ~d a wider assortment are growing up. 

Their deman\i will be shifted towards products with top 
quality, L~~ely with regard to fashion colour choice, va
riety of surfaca finish of wall and floor tiles and 
~odern design, ~orm and size. 

During the last years m8lly very interesting tech"1ical 
novelties have been introduced in production aiming c=pecial
ly to energy savings in different spheres. E.a. eJq;>cndcQ 
perlite being produced with th~ trade mark V.APEX ad~orb~ 
from water c~ working surfaces non-polar hydrocarbons, 
crude oil ~d its derivatives. 1 square n; ter of VAP"2Y. is 
able to adsorb up to 500 1 of crude oil ~~ 300 1 of fuel 
oil. ~n other new product of perlite being produced 1~ 
the Ceramic Works at Ko!ice (Eastern Slovakia) ar~ insulating I •. "" 
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pls.~es for :;;;.a·;;~llurgy. Tne :rest Bohe~ Cerawic 1:10.x-ks at 
iiorc:! Briz& .:iear ?lzen have iLtroduceo to market insulat!.ng 

sh~ped bric:.:S ~STIZOL liB as a very effective insulating 
~sterisl ~er !.:l~ustri~l :urnsces working at temperatures 
ove::- 900 °c. ~~e I.Ioravie...'l Fireclay and ShalG ::orks z.t 

Velk~ Opet~v~ce ~~ve introduced the production of s~oppers 
fer stac~ :.:.....::..:e~ ·.:,·:.th e< capa.ci ty of 200 tons. Domestic raw 
~~teri~l~ ~~~~ ~ec~ used for their production. The quality 
o~ floor st:.:-~;;~:-s cqut.ls to foreign products imported until 
:ately to C~~c~oG:cvaki.a. 

:~ ·.:...:..€: :.~::.ldir:.g i.:irlustry, the three-compon,mt chimney:: 
beii:.g p:-od~~~~ ~~erScb!edel-licence proved t~ be perfect 
i..:i thei.::::- f\::· .. -:-.:..:i::. '.-:i-:1:. ";heir high heat acid and th_ermcl shock 
resist~cc • :~:~:' ~.:1si:.:-o a higher gas tightness end fire 
s zci,;.:'i ~Y. r: .. -.: :a:-.;.r::ic Wor"!.:s at Postema (Southern ~lo:-avia) 
t.z.ve co::tr:.::.:.::~.:.:;: ~Y ·u-.eir c!:".em~cal !r.strument stonew~re 
;;:-oducts 'Ge -~::~ :.:::.novatio~ of sealers_ and hyperboloid 
pu.::i.ps 1 f:.:-.s, c~·clor.e statior.s and f·.ime chambers. 

I~vestment ~~c lavout activities _________________ .,. ________________ _ 

The ;:.:-.:.:iuc·~ion developme;:it in the field of ceramiciS 
h~a been s~;;~~t~d by en extensive investment acti~ity. 
A :-evi.a·~: o~ ::.:.:.;.:.:--:2d investr.:ier.:.t costs in the respective 
Czeccos:~v~~ ?~ve-~ear-?la.ns is shown in the Diagram 6. 
0:: ... ,~e c:ver.:...:;a 5Z % of all f5.~cial resoui·ces have been 
:.~vested i:. ~~c~~~ery equipment and 42$ '-.n construction~. 
Th·~s ":..:.e ir~v~G-~::nent ac',ivitj.es have beer. orientec! in the firs; 
place to t~~ ~~de~.:iization of factories and to the reconstruc~ 
ion of :~eir tec~~ological equipmen~. 

The ~~~!uc~ion possibilities of the trust have been 
st,;.bstanti.:il:y enlarged by new factories being put into 
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tiervice stE; ty s~ep e~d eGuip?ed by high-quality Czecho

slov~~ ~~~ :o=ci~~ technological equipment. hS e~azple 

car.. be meut-oned Le~ k~oli!l ~o~~ing plants at Kaznejov 
and Bozicar<f ~.::. ";'iest Bo!'len::.i" , feldsp~~ extraction a:ic 

dressing pl~t at Hal~ in South Bohemia, new glass 
s~nds dress::..::g plant at Strelec in Central Bohe~ia, new 
flocr tile ;la:it st Chlumcany (West Bohemia) and ~lichalov~e 
(Sast s:ov~:..:.:.~), stone~are production plant at Bcrovany 

(South Bo~c;:.::.<:J, at Tcma~ovce (South SlovekiaJ and at 

Duchco" (!fo:.'·~=- :So:::::.ecia), chemical stoneware pro due tion 
plE.nt at-Po~t~~~l (South fuoravia), wall-til~s production 
plant at 1~~a~cc (South Slovakia) and st Ra~ovnik (Central 
BoheJJ.ia). ':.:~-.: ·.:~:..::.-tiles product~cn ple.nt at Horni Brize 
Cl.lest E:j;:e:..::..:.) t~s been reconstructed and mode~nized. 

Sy -.::.e. z:-:·~.:nsive ir:vestment activities the follow-

proCluct:_~;,-. c.::.puci ties hav-e been put 

\"1all '.::.::s c:=.d tilL--i~ materials 

cer~~~~ fleer tiles 
stone·,,, 2.:>.a 

fire~:..2.y 

washed ~aolin 
shale.;; 

bentc~:.:e 

into operation: 

8,300 oco n2 

4,200 000 n
2 

184 000 t 

188 600 t 

3i5 000 t 

260 000 t 

135 000 
,_ 
w 

150 000 ra3 

Ittpc:-·~a."'lt tasks in the investment activities a~c 

ex;i~cted ir. ·~l".a fiele of cert~ics during the 7th ?ive

-:eGr-?lan ) i.e. in the yea:?.·s 1981-1985. The total in

v~stment pr;,b!'z.:;-.mc- include~ ybligatocy targets such as 

the construction of a silice production pla~t at Svi~~vy 
(Central Moravia), quartzite dr~ssing plant at Leho~t 
(North Bohe~ia) a~d shale dressi~g plant at Vysehofovic~ 

-
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Fu~tt.er gasification of heat consuming w:its in the production 
pl~ts and all envirc.::unental protection measures are being 
p::-eferred. 

Tv ensure an increased number of investments, recon
structicns, Iiloderr.i~ations and smaller er ,.structioos the Layou 
?laru..!.ng Institute in the framework of the Czechoslovak 
Cerarc.ic Works w&s established in Prag~e. Apart .from layout 
planning, it is engaged in designing machL£ery ror unt.ra
citional production processes. Scme hundreds of di.t'ferent 
layout plans have been elatorated during its existence. 
The more impcrtsnt unes are e.g. the project of foamed 
fi.~eclay p::.-ot;.iction plant et De~in (North Bohemia), "7.illers" 
~ork o~ the ~stic~~l enterprise Calof~ig at Borovany 
(South Boheffi~~J, bentonite dressing plant at Zelenice 
(~ort~ 3c~effiia), expanded perlite production plants, 
~ew building for the Research Institute for Ceramics, 
P.ef~actorie~ a~~ Kon-metallic Raw Materials at Karlovy 
Va-;:ry - Vsaborovice etc. The Layout Planning Institute 
uo~~ed out also different projects for t..~e constructiou 
ot social equipments, computer centres, railway sidings, 
transformer stations, training centres 1 ~indergartens for 
the children of e~ployees etc. 

The setting-up of cePamic indµstry in Slovakia 
whc::::-e building ceramics ;iaa net been produced formerly, 
telongs ur.disputedly among the most important achieve
r..e=.ts ot the Czechoslovak Ceramic Works.Putting to use Cze
choslovak and foreign experiences enc moJern technology, 
:~ Slovakia has been created during the past 20 years 
e new industry which is stea~ly .~9~eloped and ei:llarged. ·. . .. ...f ... 

l 
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The scientific-technical development at the present 
stage of socialist construction in Czechoslcvakia has 
a very important target: to ensure a high dynamism of 
the development of Czechoslovak national economy and 
to increase its effectivity and at the same time to limit 
the energy and material demands, namely as far as imported 
raw materials are concerned. That is why the technica! 
development ~f the branch being carried out namely by 
the Research Institute for Ceramics, Refractories and .. . Non-metallic Raw Materials at Plzen , is oriented to 
the following main targets: 

- to decrease energy demands in the production proper by 
introduci~g new technological processes, e.g. by one
-layer fir~.ng or by one-fire technology, or by elabo
ration of new body recipes to 'achieve lower firing 
temperatures by keeping the values of product quality. 
In this connection also consistent exploitation of 
ref-idual heat has to be applied. An extraordinary 
attention is paid to the technical development of 
r~fractories and insulating materials production aim
ing to enable the decrease of energy exigency of _all 
heat consuming units, where this refractory material 
is to be used. 

- to introduce automation means into the production 
process aiming to introd~ce separate and complex 
systema for automatic control of individual machines, 
productio~ lines and whole factories to achieve man
po~er reduction and to increase the productivity of 
labour. 

l 
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- to jecr~ase with high economy the naterials consumption 
imported from abroad and to verify the possibilities of 
substitution by materials of domestic production, such 
as e.g. dyes, soare parts of mechanical technological 

equipment etc. 

- to seek for new possibili·ties of dressing and benefici
ation of danestic raw materials and to echiPve by new 
dressing methods their high quali t.v and to e:xploi t more 
effectively the dump or lower quality raw materials; 
this problem coheres with the complex exploitation of 
prime mineral snurces and deposits. 

A highly ~ualified scientific and research base of 
the Czechoslovak Ceramic Works consists in the Research 
Institute for Ceramics, Refratories ·and Non-metallic Raw 
Materials in Pilsen, established in 1951. It contributes 
subst-uitially to the solution of all tasks of scientific -
technical development. Successful results of research 
assignments solved in the last 30 years in the framework 
programmes or the Czechoslovak Government, Ministry .for 
Construction and Building Materials, Czechoslovak Ceramic 
Works and their enterprises, and the results of turther 
activities of the Institute, such as coordinator of re
search and development within the Trust and its all-state 
authorization for technical development of ceramics, creat.e 
solid foundation of the whole Trust. 

The experts of the Research Institute for Ceramics, 
Refractories end Non-metallic Raw Materials have acquired 
rich experience in extending technic~ assistance end con
sultancy abroad. Excellent results of their work geared to 
the development of local ceramic industry on the goodwill 
of their foreign partners and of the United Nations 



'. 

Industrial Development Organization /UNIDO/. A long 
tradition of ceramic manufacture in Czechuslovak:ia and 

successful results in the work of the Institute for 
developing countries and the leas~ develooed countries 
induced in 1978 the establisr.ment of the UN"".u>o~~R 
Joint Programme for International Cooperation in the 
Field of C£ramics, Building Materials and Non-metallic 
Minerals Based Industries in Pilsen. 

All these facts highlight the present purport and 
position of the Research Institute for Ceramics, Refr~ct
oriee aild Non-metallic Mater.·ials in Pilsen not only in 
the framework of the Czechoslovak Ceramic Works but also 
withing the whole Czechoslovak national econonty. 

The Headquarters of the Institute are in Pilsen. 
They ~nclude also the Division for Technical and Research 
Assistance extendi1112: t~chnical and engineering services 
and consultencv to ro~eign partners. The division is 
predominantly engaged in power-engineering related to 
heat consuming units applied in ceramic industry, 
di88Jlostic meesurementa of this equipment, intensific
ation, optimation and economization of its operation. 

The Research nivision at Horn:( ~fiza is special-
ized in the research of building ceramics /ceramic wall 

. 14/ 

tiles and glazes, ceramic floor tiles, stoneware/ and the 
research of refractories /shaped dense and lighted materials, 
high alumina an6 special products, refractories for monolithic 
-linings/. '.rhe research is ccncernec1 both with technological 
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processes and development of technological machinery, 
design, lay-out planning, mechanization and automation 
of ceramic manufacture. 

The Eaeearch Dirlaion at Karlovy Vary pursues the 
research of winning and beneficiat1on ot' ceramic and 
glass raw materials (kaolin, clays, benton1te, diatom1te, 
quartz sands, feldspars) and the development of laboratory 
squipment. One of the results of its research activities 
is the introduction of the up-to-date beneficiation p~oceee 
for non-metallic raw materials. The application .of hisb 
intensity electromagnetic separation enables e.g. the 
industrial utilization of the kaolina that have been 
difficult to procesa till now, and prolongation of life 
time of dep~sita. 

The Research Division et Rajec -Jeetr~bi iE aimed 
at the development of special refractory bodies for Eetallurgy 
(spouts and nozzles from fused quartz, lubricating and se
parating agents 1·or pressure casting of metals) end utili
sation of liquifiere and Si02gel '.n ceramic industry. Al~~ 
new deposits of refractory claystones from the re6ion 
Moravian chalk are utilized. The research center i6 
gaged, too, in the research and introduction of dense and 

higb-duty silica based on crystalline quartzites and in 
the development and research of graphite p:i:-oducte. 

The research di vieione of the Institute ~re equipped 
with codern instruments and machinery for laboratory tests 
and semi-industrial trials. They can siaulate everj type of 
technological processing in the ceramic production. The In-
eti tute being engaged 1n energy savings in ceramic industry 

possesses a moaern d1ag~~~ti~ unit by means ot which d1agnosti• 
measurements of heat-consuming units are taken in the ceramic 
1ndW'try in CssR "nd abroad • 
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Due to the fact that. these nroblems are going to 
be dealt d\tring this Technical Wor.kshop, I ta.':e it fo,. 
indisp~neable to deal it more in detail in a snecial 
chapter ~n energ'J" management and on its relevancy and 
level of care for heat consuming units in the whole trust 
of Czechoslovak: Ceramic Works. 

Long-years professional experience of the Institute 
and its technical outfit qualifies the Research Institute 
for Ceramics, Refractories and Non-metallic Rew ~-~~terials 

in Pilsen to offer its technical and research assistance 
and engineering services not only to Czechos1ovak, but also 
to foreign production olants, central leboratories and 
soecialized institutions. ~ tens of industrialized 
and developing countries of all continents have taken 
advantage of them, such os: Algeria, Bangladesh, Bolivia, 
Botswana, Bulgaria+, Caribbean area+, China, Colombia, 
Egypt, Fi.~i+, Gambia, Great Britain, GDR, India, Iraq, Jor-dan, 
Kuwait, Lebanon, Libya r Leaotho, Mal ta, Mozam~ique +, Niger, 
Nigeria, New Guinea+, Surinam, Swazilrmd, SVris., Thailand, 
T~ania, Turkey, Uganda, USSR, VSR, Zaire+ and Zambia. 
Note: • through UN!DO - Czechoslovak Joint Programme. 

The technical assistance afforded includes in the 
sphere of extraction and processing of raw materials: 

- complex evaluation of non-metallic raw materials obtained 
through goological survey and orospP.ction, assessment 
and ~etermination of their potential applications 

- investigations of ~ew methods of extraction, dressing 
and refining 

- dressing tea.ts of al 1. types of non-metallic raw materials 
with project of lines and plants for their treatment; 

l 
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in the sphere of technolo~ical processes of production: 

- research into and development cf working masses, with 
elaboration of technological pr~ceese6 of manufacture 
of ceramic articles, such as facing tiles, f'loor tiles, 
sewerage and industrial stoi1e?!are, table ware, 

- research and de~pment of NOrking messea with elaboration 
of technological processes of manufac~ure of refractory 
materials, such as firecleys or high-alumina products, 
silica of high density on the basis of crystalline 
quertzites for coke, metallurgical and glass industx-y, 
magnesites and others ; 

in the sphere of mechanical and technological equipment: 

- development and design o~ machines and equipment for mechani 
zation and automation of technological processes 1n 

production of ceramic &rticles 

- de!elopment and technical conception of instruments and 
apparatuses, e.g. automatic control ot; temperature in fur

naces; 

in the sphere of thermal power engineering: 

- setting, optimation and intensification of operation 
of furnaces and kilns 

~ application of refractory solid and light-weight insulat
ing materials in industrial furnaces ; 

in the sphere of engineering activities and techriical aesietanc 
- prognostic studies in the line of ceramic and glassmakins 

raw materials, of ceramic articles for building industry 
and of the refractories 

- for capital investment projects involved in modernization 
of old and construction of n6w plants of ceramic industry 

- aeaesament nf project• of ceramic plant8 
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- all kinds of consulting activities, trainine-in of 
experts and other k1nda of technical assistance in 
the line of ceramics 

- assistance a:f'forded to developing countries during 
introduction of ceramic induetriee within the scop~ 
of activities of the Research Institut~ for Ceramics, 
Refractories and Non-Metallic Raw Materials in Pil3en 
and of the UNIDO-CzechoelovaklaJoint Programme for 
International Cooperation in the Field of Ceramics, 
Building Materials and Non-Metallic llinerala Based 
Industries; 

in the sphere of active licenses: 

- affording of production licenses co~cerned with 
various ceramic and technological production ~~~ceases, 
mechanical and technological equipment, checking and 
control instruments • 

The era of 30 years has perfectly ~arified the 
abilities of the Research Institute for Ceramics, Refracto
ries and Non-metallic Raw Materials in Pilsen. The im
plemented results of hundreds of solved research assign
ments have contributed substantially to the development 
~f the technical level of manufacture in the production 
plants of the Czechc~lovak Ceramic Works, to the successive 
innovation of equipm~nt, the raise of production capaci
ties and productivity, the extension of &esortment, the 
high quality of products and last but n.ot least to a 
considerable economization. 

To further technical development of the trust 
contributes nevertheless by its activities not only the 
Research Institute, but alao the Technical Development 
Sections tn the respective production plantd, event. 

I 
' 
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their bases for science and research, cooperating 
very closely with the Besearch Institute • This close 
cooperation originated in the pest years some important 
solutions appreciated by Czechoslcvak central authorities 
by the honorary title "Pioneer Wo~k". 

To ensure a steady technical progresL in the 
field of ceramics high financial means are beir..g ex
penc:ted every year. Nevertheless, the basic value consists 
in stimulative activity of scientific research base 
sp1~cialists and of all other v.;orkers o~ the truat -
eng~eers, t~chnicians, foremen and innovators. 

~.22Y.s:~12n_!~~2 r:tm~e~_ia1H2!~!i2n .. 
The innovation programme related to the production 

assortment will continue during the next years in the 
framework of tha Czechoslovak Five-Year-Plan. In the sphere 
of raw materials the continuous production of mixed 
kaolins will be started. They are characterized by elevated 
green strength and will help to solve the production of 
PE-fillers for rubber and plastics industry as substitutes 
for 1mpor1ed raw materials. An important measure coneista 
in the introduction of TS 40 glass sands production. Their 
aprlication shortens the glass melting times, so that 
valuable energy savings can be achieved and the melting 
aggregates capacity increaaed by 20 $. 

In the sphere of re~ru~tories the innovstion plan 
~ncludes the light-weight construction materials and hi£h
alumina refractories development of new gunite mortars, 
ramming and filling maeeea,retractory concrete and kiln 

furniture .With great interest ie expected tha production 
ot coruneum refractories tor induction furnaces, silicon 

I 

.. 



·c 

-·· 

l 
ft t r 

2o/ 

carbide refrac~oriee fur melting furnaces, ladle stoppers for 
manganese Ateel all,,ye ~astings etc. 

The p~repective 01\entation in the spher~ o! building 
ceramics, concerning .. ;he !'\l"Oducte decoration snd surface 
finish innovation has been solved. 

The rationalizatioL of the tile setting calls for 
larger sizes i.ti the production of f'l.,or and us.ll tiles. 
That. is ""«°:JJ their sizes ot i·1 ~20 cm, 20x20 cm, 20x30 cm 
and 301:40 Ctt: ii.ill b~ verified. 

Conc•.ir-rently wi 'tl. building ceramics assortment 

inno\ •'- icn. the coC\peration between the production works 
and de~ig:ie~a &nd erchite~te is being intensified aiming 
to !.ndi\ idu'll des:..g'-' oi di~~f'erent representative buildings 
.:.n Czecho.'!J. uva~ia, e.g. t~, INl'ERCONTINENTAL and PUHA hctele 
:..n Prague, .;l,e a-ct1ndance :nall o! the central railway station 
in l>r&/l.l'9 1 a-::me of tt.e subway stations in Prague, the new 
'~1'e~oe~ov.:.·-c ·.;;levieion building 1n Prague etc. 

Tn~ ee~erage atoneware assortment will be enriched 
• .u ... b 200 cm tubP.t.-' dia. 30 to 60 cm, the chemical e toneware 
wi t 2QO cm tub~s, d1a to 120 cm. 

!n!r&¥-~!~!~!!a!-~-~Q~-Q~!£h2~~2!!~_g!t~~!£.!!'!9Y~1rl 

'l 'e )resent wo .. -ld situation regarding the energy 
?robler~ 1n1 its negative pheno~ena have a grt:at int1.uence 
on the .industrial development 1.tJ. all countries of the world. 
It ie th~refore imperative to rationalize to the need point 
the energJ .oneumption in all spheres of mankinde activities. 

By itt: ·:ery extensive prodl•.ction assortment the Cze..;ho
elovak ceramic ~.!\duatry reprerenta an important component of 
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l 

the national economy, nevertheless it is one of the biggest 
energy consumers. 

The principle tgchnolog1cal stages in the ceramic 
production are the drying and fiz-;.ng processes being applied 
~n every type of body to achieve the desired technical pro
perties. The exigency on energy of these thermal processes 
is very high due to the necessary time needed to fire exactly 
the product at high temperatures and with regard to the 
immense quantity ot ceramic bodies representing milli~ns 
ot tons to be processed in the whole produc·;;ion cycle. 

The contemporary energy consumption in the Czecho
slovak ceramic industry represents every year about 
400 000 tons of combustibles (in specific equivalent} that 
means, in conversion to primary fuel sources a daily con
su.olption of about 3 500 tons of brown coal. 

It has been ascertained by detailed analysie, that 
e6 $ of this energy are conswaed directly in technological 
processes ot which 22 % for drying &Ld 64 $ for firing. o~ y 

14 % of total ie consumed ~or the so-called overhead con
sumption. 

In the ceramic industry energy ha6 the same import
ance as the raw materials used, in some cases even plays a 
quite decisive role. It is quite regular tuerefore, that 
the items "ceramics• and •energy• have a very close bearing 
and that recently e~ extraordinary attention is paid to 
their mutual dependence. 

Nevertheless, the solution ot this basic task in the 
ceramic industry 1a relatively complicated due to considerable 
production assortment extent•· to the type and out;.:.&t :.unlike-

l 
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ness of the respective heat consuming units and their year 
ot origin, to the variety of I'iring proc~sses and to the 
types of combustibles .applied. In spite of the exigency 
of questions mentioned above it is possible to determine 
three baeic spheres in which the rationalization of energy 
management will bP. concentrated: 

- modernization of the energy and coabustible base 
- rationalizatioL of the existing beating units 

operation 
- technology modernization according to the up-to-

-date research achieve~ents. 

First of all it is necessary to eup?rese stage by 
stage the utilization of generator gas for the firing 
L~ramics. The low energetic efficiency of g~s generator 
etetions used for bro·..vn coal gasification influences nega
tively the energetic effectivenesti of the production proper. 
At the same time the generator gas hinders with its cha
racter of combustion and the by-products the application of DE 

~ 

types of automatic beating systems or modern burners for 
gas furnaces. The transition to high-grade combustibles 
enabled in Czechoslovakia b~ their capacity increase IUld 
by a larger gas distribution network as well as the ex
tenslon of natural gas sources represent therefore not only 
a mraentous contribution to the production ~etionalization, 
but ere at the same time one of the most significant pre
conditions for the modernization and rationalization of 
heat consuming units in Czechoslo~akceramic industry. 

Another momentous task i~ the rationalization of 
existing thermal units operation. To solve it successfully 
it is necessai:v to start from a detailed technical diagnostic 
of the technological and th~t'lllal processes by means of the 

~I 
I 

I 
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mobile diagnostic unit being at disposal in the Research 
Institute for Cermci.cs, Refractories and Non-metallic Raw 
Materials in Pilsen, to determine conclusions for respective 
reconstruction in en economically suitablP. range and to 
optimize in that way the present stage and operation of 
the present heat consuming units at the energetically most 

appropriate conditions. 

The third sphere is represented by research results, 
their rauization and application in the production. It in
cludes new technological processes aiming to the firing tem
peratures decrease, shortening of thermal cy~les, introduction 
of one fire process of tiling materielti, fluid firing of ~ain
ed materials etc. New types of heat consuming units with a 
high thermal e:ff'iciency are being developed which are 
characterized by a perfect heat utilization in the own 
or follo~ng thermal process. 'f 

The solution of ene~gy conservation problems in the 
production complex of Czechoslovak Ceramic Works aiming 

1 

to decrease maximally the hitherto energy consumptions 
has been enabled only by means of constitution of the 

£Qm£l~!-~~!~_2!-~n~rgr __ !~~~!~n!~ 
The complex system of energy management in the production 
plants of the Czechoslovak Ceramic Works has been consti
tuted according to a profound analysis of the rationali
zation problems in the sphere of fuel and energy con
eumpti on based on many years'experience in diagnostic 
measurements of thermal orocessea and equipment and with 
regard to auccesaiYe develooment of the technology in cer

amic production. 

As't.he aim the i~troduction of a new managem4nt 
system wa~ considered, which would be capa~le to realize 
with tbe k(nowledge or the existing state and all ree;arch 
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and development outputs regarding rationalization and 
r~tim.1zation and being elaborated to a general programme 
- to realize perspectively the plan of energy consumption 
decrease in the field of cera~ic industry. 

The energy management board of the trust is re
presented by the General Director, his Advisory Board for Enez 
Management, composed of 15 specialized spheres of power 
engineering, the Production Director~ his Chief Energy 
Engineer and the Trust Committee for Energy Problems 
and the staff of energy specialists in respective pro-
duction enterprises and plants. Totally about 100 special
iste and enginee~s are engaged in solving energetic 
rationalization. 

In this system the team of 15 specialized research 
engineers of the Res~erch Institute for Ceramics,Refrsct
ories and Non-metallic Raw Materials in Pilsen has an ex
ceptional ~ole through their activities. They ensure 
complately the sphere cf energy research problems for the . '. 
needs of the trust. Their activity consists in diagnostic 
measurements of heat consuming units. For that purpose the 
team is equipped with two Mobile Diagnostic Units furnished 
with app~opriate meesuring in6truments. At present a n~w 
2nd generation. , Mobile Diagnostic Unit is being prepared. 

The organizati~n of the system proper including 
the research and development sphere on the one hand end 
the realization sphere on the other is divided according 
to the ScheMe 7. 

The basic steps to constitute a general programme 
ot ~nergy management are 
- analysis of the existing state 

l 



- expected outputs of research and deve1~pment being 
in progress 

- innovation programme. 
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According to tb~m l:lil optimum level of a rational 
solution of thermal processes and thermal unite are de
rived, from the above indications: 

- let stage - optimization (operation problems) 
-2nd stage - optimization (reconstruction problems) 
-3rd stage - innovation of the equipment • 

The ind.~vidual steps and the sol1Jtion level are 
divided according to the Schemes 8 end 9. 

The research and devel~pment progrb.i!!Ille is continous
ly integrated and defined with more precision according to 
the recommendation of the advisory board of the general 
director. 

The innovation programme can be saen in the Scheme 10. 
: 

From initial steps of the rationalization complex 
programme mentioned abov~ the respective raticnalization 
levels are derived according to the Schemes 11,12 and 13. 

The output conslete in summary of measures aiming 
to the optimization of heat wiit operation in the sphere 
of its service modification. 

Summary data fQr technical parameters and a conc~pt
ion solution of new heet consuming unite to be installed are 
thus achieved. Their definition is baaed on complex research 
and development results regarding the technology as well as 
the thermal procesa and on results verified 1n the prodaction 

L' 

practice.· 
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The complex rationalization programme on 

fuel e.nd energy consumption ie concluded by the Trust 
Conunittee for Power Engineering in the form of a time 
schedule of individual r~ti~nalization measures being 
~uccessive~y implemented. 

The main task aimed at maximal fuel and enerf;i 
savings invol~e in the technological sphere: 

26/ 

- new technologies with adecreased energy exigeDcy 
enabling the application of non-tradionel raw materials 
- fluxing agents, which enable - in relation to the 
basic ceramic materials, kaolinite and quartzite- the 
reduction of firing temper~tures 

- one fire production technology enabling in the building 
ceramics producti~n the glaze fusion at 16entical thennal 
conditions which are necessary ~o achieve the required 
properties of the body. The hitherto double firing tech
nology .is being replaced successivP.ly by the one fire 
technology due to substantial savings of consumed energy • 

Toe check-up of designs of new production lines and 
plants from the energetic point of view is very important. 
Through this activity the planned values of energy con
sumption as well as the technical solution of heating systems, 
the control methods and the equipment of heat consuming 
units by a corresponding measuring and recording instruments 
are verified. 

in the e;phere of thermal processes: 

- thermal diagnostic measurements have a big relevancy 
in appreciating the present level as well as in considering 
the necessary adjustments of all kinds. -Ae a basic mean serveE 
the Mobile Diagnostic Unit of the Research lnstitute 

... 



-
I 

27/ 

for Ceramics, Refractories and Non-1D1tallic Raw Materials 
in Pilsen. It is completely equipped by measuring and eva
luating apparatuses enabling to carry out thermal process 
analyse and thermal ballances of heat consuming units. At the 
same time o~'ler special instruments are being developed 
and a computer equipped measuring centre is applied. 

- fhe intensification of kiln processes is based on the 
research of limiting firing conditions of the respective 
types of ceramic products, on semi-industrial trials and 
thei~ application to the conditions of thermal units be
ing in operation. The reduction of firing cycles enabl~e 
a conspicuous reduction of energy consumption. 

Utilization of secondary heat sources from heat consuming 
units in operation in ceramic industry is focussed on energy , 
recuperation from waste gases, from cooling air and dryer s 
outlets e~ther directly in another therm-.i unit or indirect
ly by introducing heat exchangers into the cycle. 

- Use of Qew types of burners in the heating systems with 
. i 

a higher rate of flow and of caNection of heat by placing 
more burners into the sections controlled automatically. 

- Hew methods of ceramic mass firing, especially by heat 
exchange application on a fl~idized bed. 

- Application of new types of heat insulating materials, 
light-weight fireclays, ceramic wool, and other products 
for furnace linings with reduced heat losses through accu
mulation and heat dissipation. 

The complex system of energy management characterized 
by its main principles and schemes mentioned above and realiz
ed in the Trust of Czechoslovak Ceramic Worke represents an .. 
optimum method how to ensure the tasks aiming to rationalize 
the energy and fuels consumption in the range of the trust • 

.. 
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From the point of view of the world level of technice 
it represents a quite new iJea applied in the silicate indu
stry where social and industrial interests in Cze·choslovak 
conditions are fully in conformity. 

An extraordinary significance of this system of energy 
management is emphasized by the feet, that the pr~mary plan 
of the Czechoslovak Ceramic Works to decrease the energy 
conswµption in 1980 by 3,5 % has been considerably surpassed, 
reaching the consumption·reduction by 5,0S I that means 
a saving of 19 720 tone of specific ccm.buetibles or convert
ed to brown coal, 52 000 tons. 

Conclusion 
--------------

In the sphere of every industry they are still no 
dl'nbt considerable reserves not fully used. It is therefore 
one of the main tasli.:s of the Czechoslovak ceramic industry 
as well as foreign silicate industry to contribute as much 
as possible to energy conservation programme by sparing 
existing energy world sources and participate thus in eoiv
ing commonly this world p~oblem. 

You, dear Sirs, in the function of delegates repre
sent the governments cf less developed countries being at 
the start ·Of industrial development.Allow me,pleaee, to con
clude my lecture b~ the following objective thesis: the great
er will be the industrial develo?ment, the more energy the 
industry will consume and the more important will be the 
energy management. 

, -
That s why also this Technical Worxehop has been ... 

orga....,nized.by the UNIDO - CSSR Joint Programme for Inter-
national Co-operation ia Pilsen. I hope that it will bring 
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to all participants many precious instructions and 
suggestions for their further work in one of the most 
sensible sectors of the mcdern induetria~ society 
- in the area of utilization of energy sources. 

Allow me,pleaee, to wish you much success in 

this work. 
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