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T h e first reports on "industriaf glass production in the
Netheriands da te from the 15^^ Century, at that t ime a 
factory in Midde lburg p roduced mi r ro r s a n d blown glass
articles. T h e first bot t les in the Ne the r i ands were manu-
factured in Delft, at abou t 1713. Crys ta l a n d eontainer
glass p roduc t ion s tar ted in 1756 in L e e r d a m and in
Maas t r i ch t in the year 1829. Today, these eitles sdll host
i m p o r t a n t glass plants . Fia t glass p roduc t ion has been
reported around 1900 in Viaardingen, a n d the Company
for electronic equipment, Philips has produced lighting
glass bulbs since 1916. Fia t glass p roduc t ion (Pittsburg
process) s tar ted in Tiel 1963 and in 1984 the begin of
the float glass p roduc t ion t ook place there, respectively.

T h e glass p roduc t i on in the Ne the r i ands has shown
a n annua l g rowth of 4 % in the per iod from 1989 to
1999. The net annua l p roduc t ion in 1999 was 1.36 mill.
t, this includes float glass, glass fiber, insulat ion wool,
tableware, eon ta ine r glass, glass tubes, sod ium Silicates.
C o n t a i n e r glass is manufac tu red by B S N glass pack
(three p lants ) , R e x a m Glass (one p lan t ) , Heye Glas
N e d e r l a n d (one p lan t ) . F loat glass is produeed by
Glaverbel N e d e r l a n d a n d insulat ion glass wool by Saint-
G o b a i n Isover Benelux. P P G Fiber Glass produces Ε
glass reinforcement a n d textile fibers in Hoogezand and
A k z o P Q melts water glass ( sodium a n d potass ium Sili-
cates) in Winscho ten . Philips Light ing manufactures
glass p roduc t s for l ighting appl icat ions: tubes, bulbs and
q u a r t z glass in Roosendaa l and Winscho ten . All glass
compan ie s opera t ing in the Ne the r i ands are affiliated to
large in te rna t iona l enterprises.

There are 11 large glass p roduc t ion facilities in the
N e t h e r i a n d s wi th 29 con t inuous r u n n i n g glass furnaces.
In 1999, five oxygen-fired furnaces were in operadon,
11 regenerative furnaces, 13 recuperat ive glass melting
furnaces. T h e ma jo r p roduc t aecoun t ing for about 74 % 
of the to ta l glass p roduc t ion is eon ta ine r glass. Figure 1 
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Figure 1. Locations of glass production plants in the Nether-
iands; 1: PPG Fiber Glass, Hoogezand; 2: Philips Lighting,
Winschoten; 3: Akzo PQ Silica (waterglass), Winschoten; 4:
Glaverbel Nederland (float glass), Tiel; 5: BSN glass pack (eon-
tainer, tableware, crystal), Leerdam; 6: BSN glass pack (eon-
tainer), Schiedam; 7: BSN glass pack (eontainer), Maastricht;
8: Heye Glas NL (eontainer), Moerdijk; 9: Philips Lighting
(tubes), Roosendaal; 10: Saint-Gobain Isover Benelux (insu-
laüon), Etten Leur; 11: Rexam Glass (eontainer), Dongen; 12:
Rockwool International, Roermond.

shows the locations of the glass manufactur ing plants in
the Netheriands.

The net annual glass product ion (excluding rock
wool) amoun t s to 82 kg glass per person (Netherland's
Populat ion is 16.6 mdl . people). This specific product ion
level is a m o n g the highest in the world. Table 1 shows
the product ion shares for the different sectors within the
glass industry in the Nether iands. The recent develop-
ment in the Du tch eontainer glass product ion is pre
sented by figure 2. The pr imary Dutch glass industry
employs about 4500 to 5000 people with an annual turn
over of about 600 mill. Euro.
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Figure 2. Development of the net eontainer glass production
from 1995 to 1998 in the Nethedands.

Table 1. Glass production shares of the Netherland's glass in
dustry in 1999 (total production: 1600000 t molten glass,
1 360000 t sold glass)

glass type production of
molten glass in % 

float
Container
fiber
lighting
sodium Silicate
special

11.9
74.0

8.0
1.9
3.7
0.5

Note: The percentage base on data obtained from 5 oxygen-
fired, 11 regenerative, 2 port and 14 recuperative furnaces,
respectively.

Besides the produet ion of the previously ment ioned
glass types, also glass frits (enamels, glazings) are pro
dueed at two loeations: by Ferro B.V. in Rot te rdam and
by Johnson Mat they in Maastr icht . Lead erystal glass
artieles at Royal Leerdam are produeed by the use of
po t furnaces. Stone wool for insulation and agricultural
purposes is produced with the use of cupola furnaces in
Roermond by Rockwool Internat ional .

The glass manufacturers are associated in the Ver-
eniging van Neder landse Glasfabrikanten (VNG) , the
association of Du tch glass manufacturers. This associ-
ation established a foundation for research activities and
education, the Nat iona l Commit tee of the Nether iands
Glass Industry ( N C N G ) . The N C N G is a member of
the Internat ional Commiss ion of Glass ( ICG). Every
year, a glass technology eourse at academic level is or
ganized by N C N G . Pre-compedtive glass technology re
search is carried out under supervision of the N C N G .

Research is focused on mel t ing technology, m o d e l i n g of
glass mel t ing processes, env i ronmenta l issues, sensors for
glass furnaces a n d energy efficiency i m p r o v e m e n t in
glass p roduc t ion . T h e N C N G a n d the Research Assoc i -
a t ion of the G e r m a n Glass Indus t ry ( H V G ) exchange
i n f o r m a d o n on pre-compet i t ive research projects in t he
N e t h e r i a n d s and G e r m a n y on a regulär basis.

I n the last 30 years a s teady t rans i t ion in the D u t c h
glass p roduc t ion from empir ical approaches to improved
technologies , based on an u n d e r s t a n d i n g of the chemica l
a n d physical processes has t aken place. N C N G super -
vises abou t eight larger pre-compet i t ive research p r o -
jects, carr ied ou t by T N O T P D and par t ly funded by
N O V E M (Du tch Agency for Energy a n d E n v i r o n m e n t ) .
M a j o r topics of research a n d deve lopment a re :

 deve lopment of C O sensors for c o m b u s t i o n gases;
 r educ t ion of evapora t ion a n d foaming d u r i n g glass

mel t ing;
 assessment of h igh- tempera tu re glass mel t spect ra ;
 p r i m a r y ΝΟχ reduct ion techniques;
 op t imiza t ion of ba tch mel t ing;
 sulfate chemistry a n d sulfate fining;
 mechan i sms a n d kinetics of supers t ruc tu re refrac-

to ry corros ion;
- a l ternat ive raw mater ia ls for glass co lor ing a n d fin-

ing;
- mode l -based predictive cont ro l of glass furnace Oper-

a t ion;
 new melt ing concepts ;
 r ad ia t ion heat t ransfer in glass mel ts a n d gobs.

T N O T P D and the E indhoven Univers i ty of Tech-
nology ( T U E ) are the m a i n independent g roups , investi-
ga t ing glass mel t ing in the Ne ther iands . O t h e r research
g roups focused on glass technology are Phil ips D e v e l o p -
m e n t Light ing C o m p o n e n t s , Phil ips Basic Techno logy
Glass , b o t h in E indhoven , a n d P P G F ibe r G las s in
H o o g e z a n d . Academic courses on glass t echno logy for
universi ty s tudents are given at the T U E . A b o u t ten
P h D studies on glass mel t ing, waste vitrification, glass
mel t sensors, new mel t ing technologies a n d glass mel t
proper t ies provide fundamenta l u n d e r s t a n d i n g a n d
knowledge to the glass indus t ry and the related re
search Institutes.

T h e D u t c h glass indus t ry achieved, wi thin ten years
t ime (1989 to 1999), a reduct ion in the specific energy
c o n s u m p t i o n of 15 %. Also the flue gas emiss ion levels
have been reduced drastically. T h e specific emiss ions of
Ν Ο χ , for instance, decreased by abou t 50 %. Glas s recyc-
ling has been organized since 1972, in the year 2000
85 % of the Container glass is recycled. Recycling of flat
glass, l ighting glass a n d T V glass will become a n issue
of growing impor t ance in the next decade.

N e w technologies in t roduced in the D u t c h glass in
dus t ry in the last decade are:

 l ight-weight eon ta ine r glass p roduc t ion ;
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seeondary heat recovery from flue gases: batch pre-
heat ing a n d apphca t ion of waste gas energy driven
turbines ;
h igh- tempera tu re sensors for exhaus t gases and com-
bus t ion cont ro l ;
semi-dry scrubbing of flue gases;
all-oxygen fired glass furnaces;
low-ΝΟχ furnace designs;
process- integrated contro l of emiss ions;
new forming technologies in fiberizing of glass.

The Du tch glass industry will Start the bench-
marking of the energy efficiency of their glass furnaces
against the best technologies in the world in the period
from 2001 to 2012. Addi t ional future developments will
be focused on a further improvement of glass quality,
light-weight glass articles, coatings and process-inte-
grated measures for reduction of flue gas emissions and
for a more efficient energy consumpt ion.
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