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This article analyses glass science, research and the glass industry in the Czech Republic from 1996 to 1998. It contains the principal
economic data and the geographical distribution of the Czech glass industry, as well as its structure regarding the manufacture of
individual products. The fmal chapter deals with the current State of glass science and research in the Czech Republic. Also included
are the main research insdtutes, together with their respective fields of research.

Glaswissenschaft und Glastechnik in der Tschechischen Republik

Glaswissenschaft und -forschung sowie die Glasindustrie in der Tschechischen Republik in den Jahren 1996 bis 1998 werden in
diesem Beitrag dargestellt. Er enthält die wesentlichen wirtschaftlichen Daten und beschreibt die geographische Verteilung der
tschechischen Glasindustrie sowie ihre Produktpalette. Das letzte Kapitel behandelt den gegenwärtigen Stand der Glaswissenschaft
und -forschung in der Tschechischen Republik. Die wichtigsten Forschungsinstitute mit ihren jeweiligen Forschungsgebieten wer-
den genannt.

1. History

The manufacture of glass and cont inual introduct ion of
new developments in glass processing technology has en
joyed  a long tradit ion in the Czech Republic, dating
back to glass product ion in Bohemia dur ing the Middle
Ages. The fact that Bohemia, as one of the leading areas
in Europe, played  a role in the development of glass
manufactur ing is noted in W.E.S. Turner 's article "On
the Origin and Development of Glass -Making" [1].
Glass has been melted in Bohemia since the fourteenth
Century, evidence of which is the discovery of medieval
glass melting furnaces, glassware and cullet. As a result
of thorough archaeological research, scientists were able
to amass abundant data , forming the basis to construct
a glass melting furnace (built in 1991/92 [2]) which is
operated along the same lines used in the Middle Ages,
i.e., solely wood-heated. Medieval glass of extremely
high quality has been produced in this furnace. The real-
ization of this project, led by the members of the History
of Glass Technologies depar tment of the Czech Glass
Society and with the involvement of many historians and
glass experts, has shown clear proof that it was possible
to melt glass in Bohemia dur ing the Middle Ages.

In the mid-sixteenth Century, glass manufactur ing in
Bohemia reached such  a high Standard that fine ehalices
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a n d househo ld glassware p roduced by Czech g lassworks
were sold in numerous E u r o p e a n countr ies .

A t tha t t ime the development of typical Czech glass,
sold u n d e r the t r a d e m a r k s " B o h e m i a n Crys t a l " , " B ö h -
misches Kris ta l lg las" or "Crys ta l d u B o h e m e " also
s tar ted . This glass is still p roduced a n d sold u n d e r these
t r a d e m a r k s today.

2. Present time

Current ly , the Czech glass indust ry is to a large ex ten t a 
technical b rauch , act ing as a major suppl ier of glass to
the bui lding, food and au tomot ive industr ies . A t p resen t
the p roduc t ion rate of industr ia l glass a ecoun t s for 84 % 
of the to ta l glass p roduc t ion in the Czech Repub l i c [3
a n d 4]. This level is approximately the same as t ha t in
E U countr ies , where it Stands at 90 %. I t is obvious ,
however, that the glass and ceramics indus t ry in t he C R
occupies  a m o r e i m p o r t a n t pos i t ion c o m p a r e d t o t h a t of
its c o u n t e r p a r t s in o ther E u r o p e a n countr ies .

2.1 Characteristics of glass production

T h e p roduc t ion of the glass indus t ry in the C R , accord-
ing t o E U statistics, is shown in table 1. T h e analysis of
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Table 1. Production of glass (in 10^ t) Table 4. Imports of glass (in 10^ CZK)

group 1996 1997 1998 group 1996 1997 1998

sheet and construction glass 340 422 435 sheet and construction glass 1.573 1.889 2.393
Container glass 372 393 385 Container glass 0.402 0.461 0.408
technical glass 52 39 61 technical glass 0.951 1.091 1.177
fibreglass 31 37 51 fibreglass 0.565 1.036 1.117
tableware and lighting glass 80 79 80 tableware and lighting glass 0.910 0.946 0.788
costume jewellery 18 22 19 costume jewellery 0.013 0.009 0.014
glass (total) 893 992 1031 glass (total) 4.414 5.432 5.897

Table 2. Proeeeds from the sale of articles (in 10^ CZK)
Table 5. Average number of employees

group 1996 1997 1998

sheet and construcdon glass 6.467 8.020 10.74
Container glass 2.902 3.552 3.24
technical glass 2.887 2.863 4.40
fibreglass 1.721 2.717 4.18
tableware and lighting glass 6.288 7.059 7.34
costume jewellery 6.126 6.720 7.15
glass (total) 26.391 30.931 37.05

economic a n d p roduc t ion pa rame te r s has been carried
ou t based on da ta files ob ta ined from all branehes of
the glass industry. T h e informat ion in table  2 concerns
the proeeeds from the sale of the pa r t i cu la r articles.

Glass expor t is the next i m p o r t a n t parameter . The
levels from 1996, 1997 a n d 1998 are shown in table 3.
Table  4 shows the b r e a k d o w n of Impor t s of individual
glass products .

O n c o m p a r i n g the values in tables 3 a n d 4, it is clear
tha t the rate of increase in the Impor t s a n d exports of
individual glass indus t ry p roduc t s differed in 1996 to
1998. T h e level of Impor t s is lower t h a n tha t of exports,
a n d the foreign-trade ba lance of the glass industry in-
creased by 1 2 % from 1996 to 1997 a n d by 15 .08% in
the following year.

This improvement in the 1990's was aecompanied by
a decrease in the level of employmen t (see table 5).

Table 3. Exports of glass (in 10^ CZK)

group 1996 1997 1998

sheet and construction glass 4.307 4.866 5.721
Container glass 1.057 1.274 1.576
technical glass 1.858 2.011 3.188
fibreglass 1.106 1.910 3.030
tableware and lighting glass 6.989 7.888 8.809
costume jewellery 4.509 5.013 5.213
glass (total) 19.826 22.962 27.537

group 1996 1997 1998

sheet and construction glass 2785 2701 3167
Container glass 1850 1775 1657
technical glass 3307 3300 3215
fibreglass 1968 1970 1920
tableware and lighting glass 16148 13639 12834
costume jewellery 12188 12127 11986
glass (total) 38246 35512 34779

2.2 Geographical distribution of glass
manufacturing in the CR

Glass companies are situated th roughout the C R . Their
spread, however, is proport ional ly uneven. The highest
concentra t ion of companies is found in Nor th -Bohemia
 since in this region there were (and still are) the neces-

sary sources of energy and raw materials (glassmaking
sand, etc.)

3. Structure of the glass industry in the CR

The glass industry in the C R can be described as a struc-
ture m a d e u p of seven branehes:

a) sheet and construct ion glass,
b) eontainer glass,
c) fibreglass,
d) technical glass,
e) tableware and lighting glass,
f) cos tume jewellery.

It is clear that the seven branehes above are backed
up by a wide ränge of companies providing the Services
and delivering the raw materials, facilities, etc., essential
for the running of the manufactur ing companies in the
glass indus t ry

3.1 Sheet and construction glass

G L A V E R B E L C Z E C H ,  a Company, which possesses
five manufacturing plants, represents the monopoly pro-
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ducer of sheet glass in the C R and is also the major
supplier for its applications. The group G L A V E R B E L
C Z E C H includes the following joint-s tock companies:

• Splintex Czech, Chudefice,
• Glavostav, Chuderice,
• Vitrablock, Bilina,
• Chodoglav, Chodov,
• Idealfenster, Chuderice,
• Spiree Czech, Chuderice.

G L A V E R B E L C Z E C H has built a large distr ibution
network in the CR, as well as in Slovakia and Poland.
The company's major owner is the Belgian firm,
G L A V E R B E L S.A. (99.98 % ) . G L A V E R B E L C Z E C H
has the largest share of the revenues of all glass manu-
facturers in the C R , i.e., 2 7 . 5 % . G L A V E R B E L
C Z E C H S main products are:

 float glass,
 pat terned and wired glass,
 mirrors,
 automotive glass,
 architectural glass,
 thin drawn glass,
 glass blocks,
 opaque glass.

3.2 Container glass

The major producers of this kind of glass in the C R are:

• A V I R U N I O N , Dub i (member of the O W E N S - I L L I -
N O I S Group , USA) ,

• V E T R O P A C K M O R A V I A G L A S S , Kyjov (member
of the V E T R O P A C K Group , Switzerland).

The share of the revenue of these two companies in
the C R eontainer glass market Stands at 89.8 %. The re-
mainder is divided a m o n g three smaller companies:

• Sklarny Moravia, Usobrno ,
• U N I O N Hefmanova Hu t ' , Hefmanova Hu t ' ,
• Stölzle U N I O N , Hefmanova H u t ' .

In 1997 eontainer glass represented a 12.2 % share of
the C R glass industry's total revenue. The above com
panies have the following business activities: bottles and
jars made of white, green and brown eontainer glass in a 
wide ränge of shapes and sizes for food, pharmaceut ical ,
chemical and cosmetie industries.

3.3 Fibreglass

The joint-stock Company V E R T E X , Litomysl, is the
principal producer of glass fibre in the CR. V E R T E X
has a large level of exports, approximately 90 %. In April
1998 Compagnie de Saint G o b a i n assumed ownership

of V E R T E X . T h e company ' s business activit ies have
focussed o n the manufac tu re of fibreglass a n d its der i -
vatives, i.e.,:

 ya rn ,
 roving,
 cut fibres,
 c lo th for the plastic fabricating a n d bu i ld ing i n d u s -

tries.

3.4 Technical glass

T h e manufac tu re of technical glass is c o n c e n t r a t e d in
two compan ies in C R :

• Sklarny K A V A L I E R , Säzava,
• S T V Glass, Valasske Mezifici.

T h e Czech C o m p a n y Sklarny K A V A L I E R , Sazava,
concent ra tes on the manufac tu re o f

 technical glass,
 househo ld heat-resis tant glass,
 l abora to ry glass,
 medica l glass,
 eon ta ine r glass.

These p roduc t s are m a d e of S I M A X glass (very simi-
lar t o P Y R E X glass). STV Glass, Valasske Mezifici ,
50 % of whose s tock belongs to the G e r m a n f i rm Scho t t
Glas , concentra tes solely on the p r o d u c t i o n of tele-
vision componen t s .

3.5 Tableware and lighting glass

T h e major vo lume of p roduc t ion a n d revenue o f the C R
tableware glass marke t is supplied by the fol lowing five
compan ies :

• C R Y S T A L E X , N o v y Bor,

• S K L O B O H E M I A , Svetlä n a d Säzavou,
• Jihlavske sklarny B O H E M I A , Jihlava,

• Sklarny B O H E M I A , Podebrady,
• M O S E R , Kar lovy Vary,

wi th the level of expor ts Standing at 77 %. Th es e c o m -
panies p roduee a wide ränge of p roduc t s m a d e of three
m a i n types of glasses:

 B o h e m i a n crystal ( sod ium-potass ium) ,

 b a r i u m crystal glass,
 lead crystal glass.

T h e business activities of the manufac tu re r s of table-
ware glass are focused on the p roduc t ion of t ab leware
glass, househo ld glassware and o ther tableware glass,
which can be piain, decorated or cut , a n d a lso o n the
manufac tu r e of glass Ornaments.
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O S V E T L O V A C I S K L O  L A R E S , Valasske Mezir-
ici, whieh manufae tures a wide ränge of lighting glass,
l a m p s a n d eover glass for headlights , is the main pro
dueer of l ighting glass in the C R .

3.6 Costume jewellery

T h e Czeeh cos tume jewellery indus t ry is located in and
a r o u n d Jablonec n a d Nisou , 100 k m n o r t h of Prague.
T h e economic a n d business poten t ia l available in this re-
gion provides the entire ränge of activities necessary for
the manufac ture , t rade, deve lopment a n d education in
this field.

T h e m a i n producers of glass cos tume jewellery in the
C R are:

• P R E C T O S A , Jablonec n a d Nisou ,
• O R N E L A , Desna ,
• Z E L E Z N O B R O D S K E S K L O , Zelezny Brod,

a n d 11 o ther companies .

M a i n commodi t ies of this b r a u c h of industry are:

 glass chat tons ,
 pendan t s ,
 chandeliers ,
 glass pearls,
 glass figurines,
 glass jewellery,
 glass rods and tubes.

4. Glass science and research in the CR

After 1989, the s t ructure of the organiza t ions dealing
wi th glass science, research a n d deve lopment experi-
enced huge changes. As a result the research capacities
in glass science a n d technology have decreased. Cur-
rently the following inst i tut ions are conce rned with glass
science a n d technology in the C R :

a) Ins t i tu te of Chemical Technology, Depa r tmen t of
Glass a n d Ceramics, Prague;
b) Ins t i tu te of Inorgan ic Chemistry, L a b o r a t o r y of Inor
ganic Mater ia ls , P rague (Aeademy of Science of CR) ;
c) Technical University, D e p a r t m e n t of Machinery for
Glass a n d Ceramics Produc t ion , Liberee;
d) Glass Service a.s., Vsetin;
e) V U S U a.s., Teplice;
f) Glass Ins t i tu te s.p., H r a d e c Kra love .

Despi te their largely reduced capacity, these six or-
ganiza t ions are still involved wi th a wide ränge of re
search. Thei r ma in activities are s u m m a r i z e d below.

• Ins t i tu te of Chemical Technology, Depa r tmen t of
Glass a n d Ceramics

Major research activities are:

 physical and mathematical modelling of glass melting
processes, including electric meldng;

- characterizat ion of raw materials and products by op-
tical and electron microscopy;

 defects in glass and surface layers on glass;

 chemical durability and kineties of glass corrosion;

 bioactive glasses and glasses for immobihzat ion of
radioactive waste;

 historical glasses;

 melting processes and relations between the compo-
sition and properties of glasses;

 development of new glasses, e.g., lead-free crystal
glass.

• Inst i tute of Inorganic Chemistry, Labora tory of Inor-

ganic Materials, Prague

Major research activities are:

 special glasses for optoelectronics based on chalcog-
enides and other nonoxidic Systems;

 electrochemical processes at the interface between
electrode material and molten glass;

 interact ion of gases and vapours with mol ten glass;

 mathemat ical modell ing of meldng processes with
respect to chemical reactions;

 identification of sources of gaseous inclusions in
glass.

• Technical University, Depar tmen t of Machinery for
Glass and Ceramics Product ion, Liberee

Major activities are:

 numerical Simulation of glass-forming processes;

 identification, gripping and clamping of the objects
with complex shapes;

 new principles and design Solution of effectors of
industr ial robots and manipulators .

• Glass Service, Ltd. , Vsetin

Major activities are:

 mathemat ical modell ing of furnace design and Oper-
ation;

 glass quali ty troubleshooting;

 expert-system Software.

• V U S U a.s., Teplice

Major activities are:

 environmental problems of glass manufactur ing,

 testing of products and materials in the manufacture
of flat glass, eontainer glass, pressed glass and fibre-
glass.
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• Glass Institute s.p., Hradec Kralove

Major activities are:

 study of glass defects by means of electron micro-
scopy and mieroanalysis;

 measur ing of physical and mechanical propert ies of
glass, including the study of the relation between the
composi t ion and properties of glass;

 durability and chemical analysis of glass.

resul ts which always focus on the p rob lems of glass-
process ing technology. All of the above imply tha t t he
prospects for the further deve lopment of t he Czech glass
indus t ry are extremely favourable.

The author apologizes to all glass producers in the Czech
Republic that have been omitted. Due to the briefness of the
ardcle, their inclusion was not possible.

5. Conclusion
The present State and development of the glass industry
in the C R ean be viewed as positive, since the industry
possesses:

 domest ie raw materials of a good quality,
 a t radi t ion of export ing products ,
 t op staff at all levels (management , technology

manufacture, trade, etc.).

The principal plants of the glass industry have re
struetured their product ion and modernized their tech-
nology during recent years. Also, glass research and de-
velopment has contr ibuted to the achievements of the
glass industry, working effectively to produee valuable
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