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With formation of thermodynamically stabile
structures are expected:

1. Improvement of mechanical properties
2. Improvement of chemical resistance

3. Higher temperature stability




Possibilities:

- Al supply from gas phase
- Al supply due to metal contact

Ideal is a hot reactive surface during forming process

Support of transport processes and reorganisation in the
glass surface; application of electrical potentials.




Interaction processes depending on time, temperature and
concentration:

possible process flow:

AICI,

AICI3j> NaCl atmosphere

~ Al-Si-Na




Optical comparison of various glasses untreated and
differently treated at T,

polished float glass

lead crystal glass
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rel. intensity

SNMS depth profile of float glass
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micro hardness in
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increment in %
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strength test (3-point-bending) on colourless glass bottles - treated 15 min. at 550 °C
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Impact strength of container glass: 15t production test
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Comparison of the impact strength (AGR) of 720 ml wide
neck container glass; AICI3 treatment in running production
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Foam glass compressive strength
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Pukh’s group” has made Iinteresting
strength/composition  studies over the
ycars. They found that three sodium alu-
mino silicate glasses with Na = Al and sili-
ca concentrations of 50, 67 and 75 mol%
all had the same strength and approximate-
ly the same as that shown for S-glass, a
ternary glass with 15.5 MgO 15.5A1,0; 69
mol% Si0,. While the latter glasses (S-
glass and the Na/Al/Si glasses) all have rel-
atively high strengths, on the basis of their
Young’s modulus values (E ~85-90 GPa).
they should all be stronger than silica.




change of tensile strength in %
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change of tensile strength of c-glass fibres after treatment with

AICl; (varying concentrations c1-c3) =




tensile strength of AR-glass (series 01, september 05)
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Anderung der Zugfestigkeit infolge AICI3-Behandlung vom 6.2.06

Anderung der Zugfestigkeit in %

c0,1 c0,2 c0,3
AICI3-Konzentration




Standardabweichung der
Zugfestigkeit

Standardabweichung der Zugfestigkeit infolge AICI3-Behandlung vom
6.2.06
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tensile strength of fibre glass (AR-glass without size) depending on various
treatments with AICl; (measured by IPF)
900

800

700

D
o
o

a1

o

o
|

400

300

tensile strength [MPa]

200

100

untreated cl c4

concentration of AICI3




HulilialioCu valuco

Eluate analysis of white container glass (48h at 90°C in water) - treated with
aluminium chloride in comparison to untreated glass

Al-release Na-release —

untreated 0,01g 0,029 0,049
mass of aluminium chloride used
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lead glass — after 72 hours immersion in distilled water at 90 °C;
left: untreated; right: treated with AICI,




relative eluate conductivity

Comparison of the eluate conductivity of different glass systems after a
65 hour water attack at 90 °C (normalized to the value of the Schott
glass)

Crystal B.L. Crystal B.L. Tritan Schott SodaLime B.L. SodalLime B.L.
untreated AICI3 untreated untreated AICI3




Tableware glass Thailand
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lead solubility in pg/I
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normalised conductivity
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Eluate conductivity comparison of different glass types
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relative eluate conductivity in %

eluate conductivity of a tube glass

(online treatment of the inner surface with AICI; during the
production process)

eluate conductivity ( after 24 h at 90 °C in destilled water)
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burn time in h

Burn time of fluorescent lamps until a decrease of the
luminous flux down to 90 %

Al203 protective AICI3: 0,04 g/l AICI3: 0,08 g/l AICI3: 0,12 g/l

coating




eluate conductivity of c-glass fibres (deposited in water at 90 °C)
treated with different AICI3 concentration (normalized to untreated
glass)
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nomalized eluate conductivity

float glass — 1st laboratory phase

untreated AICI3 treated

comparison of the eluate conductivity of AlCI3 treated and

untreated float glass =




normalized values
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Hydrolytic durability - Float glass

comparison of an untreated (left) with a AlICl3-treated float glass
sample after deposition in a climatic chamber for 7 days at 60 °C




surface energy in mJ/m?

Decrease of the surface energy due to the treatment with AlCI,
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Further aspects:

L Application in the enamel felel

L > Complete replacement for the
hot end coalting process

L glazes

L Decrease of Interface energy

L silica glass optimization
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