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About EIRICH

Glass Production
- From the raw material to the final product
- Energy consumption factors

- Focus batch preparation

Improvement of Batch Preparation

- Historical development of the pan mixer technology
- Independent studies

- R&D project “EinFormGlas”

- It pays off to improve the batch preparation technology
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Maschinenfabrik Gustav Eirich GmbH & Co KG

- Inventor and manufacturer of intensive mixers since more then 100 years

- Advanced plant and preparation technologies for
processing all types of minerals

- Family owned company since about 150 years

- German headquarter with abt. 650 employees and full depth of manufacturing

=> ,100% Made by Eirich in Germany*

-The Eirich Group worldwide with 1.300 employees
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Eirich preparation technology is used for
batch or continuous processes
with the following basic operations:

- Mixing

- Dispersing

- Pelletizing

- Kneading

- Drying

- Reacting

- Fine grinding

. . . Author: Harald Eirich
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From the raw material to the final product ‘ -
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Consider the entire glass production chain

- glass production starts not at the furnace

- The furnace is the most expensive “mixer” within the production line

- numbers of different parameters influence each production step, so benchmarks to
compare plants can not be generated

Problems that start at the first production chains have not to be compensated
symptomatically at a later production step
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Economical rule: Produce quality instead to sort it !
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Economic assessment

Table I1.11. Direct Costs of Molten Container Glass Delivered to Fabricator
Average ($/ton) Range ($/ton)

Batching labor operations 1.50 0.75-3.00

Melting labor operations 1.50 0.75-3.00
Particulate emission control 1.00 0.25-4.00
Total molten container glass cost delivered to 86.00
fabricator

From GMIC ,A technical and Economic Assessment”, ISBN 0-9761283-0-6, August 2004

High costs for raw material and energy enable

fast return of investment for batching equipment
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Raw melt

- Within this first melting section more than 75 —90 % of the entire
melting energy is needed during 45 — 60 min

- Heat transfer rate and the distance of diffusion transport determine
the reactions

Macro- and micro structure of the batch has direct influence on the
melting process

Batch and melting segregation has to be prevented

T . . Author: Harald Eirich
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Degree of batc
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Energy consumption factors
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Homogenising
- Raw materials
Structuring
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Degree of batch preparation
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Focus batch preparation ‘_ EIRICH

Copyright by: Maschinenfabrik
Gustav Eirich GmbH & Co KG

Improvement of batch preparation

- Mixer
e.g. increasing the degree of homogenisation,
seguenced mixing for better micro structure

- Raw materials / storage
e.g. preconditioned material, preventing segregation
during transport and storage

- Batch transport
e.g. structured batch, mixing directly in front of the furnace
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Historical development of the pan mixer technology ‘ EIRICH
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Intensive mixer with rotating mixing pan,
horizontal
As from 1924 (with rotor as from 1960)
Homogeneity of the mix:
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Independent studies
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Independent studies

Increase of specific melting rate:

- furnace for tubes
- abt. 25% heat losses through the structure
(independent to the furnace pull!)

- Ringtrough mixer:
60 kg/(gm*h), 90% melting productivity
75 kg/(gm*h), 75% melting productivity

-Intensive (Eirich)-mixer with rotating pan:
75 kg/(gm*h), 90% melting productivity

25% higher specific melting rate
on same product quality level

ca. 6% energy saving
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Independent studies
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Selective Batching

(by W.M.Carty)
Standard preparation structured preparation
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R&D project ,EinFormGlas”
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EIRICH is an active research partner for universiti  es and producers

e.g.. EinFormGlass
- Research cooperation,sponsored by the German Government

- Production of lightweight containers in a single production step
- Final presentation at Glasstec 2010

EIRICH test centers

N . . Author: Harald Eirich
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R&D project ,EinFormGlas”

Close common research studies with the University at Freiberg

Special designed lab furnace (100 gr/test)
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R&D project ,EinFormGlas”
Segregation on Batch transport

Example of a container glass factory

Flint glass, abt. 3,5% moisture

Belt conveyor just after the first transfer chute

Belt conveyor just after the mixer

Oh 1h
Melting time at 1370°C

Glass batch conditioning for better melting propert

ies
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R&D project ,EinFormGlas”
Segregation on Batch transport

Example of a container glass factory

Zoom => abt. 12% extended batch free time
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R&D project ,EinFormGlas”
Segregation on Batch transport

Raw material / soda ash

soda ash
heavy light
- melting
intensive mixed +++ ++
transported - +
- costs standard - 10 €/t

(For a batch plant design keep the
temperature — hydration
relation of Soda in mind!)

Heavy Soda

taken out of the mixer

Light Soda
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Heavy Soda

conveying simulated

Light Soda

This results of primary tests have to be approved with further test
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- Coating of single grains
- Granulating of different minerals or filter dust u p to the entire batch

- Inside the same mixer -

Author: Harald Eirich
05-25-2011
Page: 23

Glass batch conditioning for better melting propert ies




R&D project ,EinFormGlas”
StrUCturlng by Sequen'“aI preparatlon Copyright by: Maschinentabrik
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Sequenced mixing
(basing on an old patent No6lle/TU Freiberg)

1st sequence: mixing wet sand with soda
2"d sequence: addition of the remaining raw materials

Test for 1st sequence : 2/3 sand, 1/3 soda, different moisture addition

=> Mixing mill or intensive mixer necessary
=> Segregation stops at about 8-10% water addition
=> Improved melting, reduced melt segregation
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R&D project ,EinFormGlas”
Advanced batch structuring
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Structured batch, 1,5 mm

From batch to pellets with up to 15 mm diameter

conventional new
moisture 12 -18% 8-10%
additional binder yes no
grainsize 70% < 100um | standard sand
Significant reduction of batch and melt segregation as well as carry over
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R&D project ,EinFormGlas”

Comparison by primary melting tests CopvanL b:aseineniark
A (1) (2) (3) (4)

ah

3h (1) standard batch

2,5% moisture

(2) transport segregated
standard batch
2,5% moisture

(3) Sequenced mixed
batch with light soda
4,25% moisture

(4) Pelletized batch with
fine raw materials
11,75% moisture

Melting time at 1.370°C

green line = batch free time
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R&D project ,EinFormGlas”
Comparison at a small melting furnace (TU Freiberg)

Gustav Eirich GmbH & Co KG

a.) Standard batch (3,5% moisture)
compared to

b.) Structured batch (standard sand etc.,
light soda, fine dolomite and lime,
8% moisture when fed into the furnace)

(1.370C, 140 min)

N

Melt-segregated silica
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R&D project ,EinFormGlas*
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Sequenced batch mixing at a container glass furnace
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It pays off to improve the batch preparation techno
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logy
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In case of any further

questions or comments:

MASCHINENFABRIK GUSTAV EIRICH GmbH & Co KG
Dipl.-Ing. Harald Eirich

Tel.: +49 6283 51-333

mailto: harald.eirich@eirich.de

Internet:
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