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SUMMARY

Since the last annual report, the TC13 has met three times:

- 17/12/2008 at HVG in Offenbach, with 13 participants

- 13/5/2009 at Glassman in Lyon, with 13 participants

- 6/10/2009 at Schott AG in Mainz, with 13 participants
A range of subjects were discussed covering: global environmental regulations; emission
formation and emission characterisation; primary emission control; and both existing and
emerging secondary air pollution control plants. Briefing papers have been written,
including the “Particle size range in waste gas of flat glass furnaces” recently published in
Glass International, Vol.32, No.9, pp 29 — 34 and presented at the 70" conference on
Glass Problems in Columbus OH, USA.

PLANS AND DELIVERABLES FOR 2009

The TC13 plans to meet twice per year, normally in spring and autumn. The range of
subjects covers all technical matters dealing with glass and the environment.

Deliverables are a publication: “Particle size range in waste gas of flat glass furnaces”
recently published in Glass International (2009), Vol.32, No.9, pp 29 — 34

ACTIVITIES in 2009

The 2009 autumn meeting held in Mainz hosted by Schott covered a range of subjects,
with a focus on the leaching of heavy metals from glass. The results of the round robin
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assessment on the leaching analysis methodology were presented by Denis Lalart from
Arc International. The test, designed to determine acceptability for landfill, will provide a
suitable method to assess leaching (availability of metal components from glass) and thus
support the exemption of glass from the REACH regulation. Further related work was
presented by Simon Slade from NSG, who reported the initial results of a study on
antimony leaching from rolled plate glass for the solar market. The results indicate that the
glass would be “non-dangerous waste” in relation to landfill, thus also supporting the
REACH exemption for this glass. Other subjects covered during the meeting were the
installation and operating experience of air pollution control plants, developing regulatory
pressure, and the revision of the Glass BREF document. The committee members enjoyed
a short visit to one of Schott’s optical glass furnaces.

The committee members were pleased to note that their study on “particle size range in
waste gas of flat glass furnaces” was published in Glass International, Vol.32, No.9, pp 29
— 34. The following notes summarise the paper.

The figure below shows an SEM image of furnace waste gas particulate matter collected
on an inert furnace placed in the chimney base.

131128 - 4> > > > >

Using a so-called dust cascade impactor, the TC13 members working on the topic were
able to measure the size range of the dust particles in the flue gases . Samples were
assessed in the flue system before and after any pollution control equipment. The
following figure shows an example of the size distribution before the PCP (pollution control
plant).
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The main conclusion of the study was that it reconfirmed that EPs (Electrostatic
Precipitators) are effective techniques for greatly reducing the emissions of particulate
matter and collecting the reaction products of acid gas scrubbers. It also showed that the
particles in the emissions are very small (PM.s), and that EPs do not preferentially collect
any particular size fraction of particles. The paper demonstrated that mass median
diameter of particles in the waste gas stream after an EP is the same as in the untreated
emissions: about 1.4 micrometres. The results showed that particulate matter in untreated
waste gas combines with scrubber reaction products and is very effectively removed by an
EP, leaving a waste gas with a greatly reduced burden of dust, but almost with the same
particle size distribution as in the untreated gas.

The spring 2009 TC13 committee meeting was held in Lyon, France, in conjunction with
the Glassman exhibition. As well as combining a visit to the exhibition, the venue was
chosen because it was a relatively convenient place for most members to travel. The
exhibition organisers provided a room to hold the meeting.

The meeting typically covered a range of very important and topical subjects in
environmental technology and provided a platform to exchange information concerning
changes in both technology and environmental legislation. Additionally, the committee
reviewed developments for the new TC13 website.

The meeting concentrated on two main areas of TC13 activities. The first covered the
development of a test to support the exemption of glass from the REACH regulation. This
requires that an acceptable method to assess the potential leaching of heavy metal
components from glass sent to landfill is developed. The results of a round-robin test of
such a method were reported.

The second key area discussed at Lyon was the on-going assessment of the size range of
dust particles present in waste gas emissions from glass furnaces. The work done by the
members was reviewed, and how it would be presented to appropriate audiences was
discussed. The study was presented in October 2009 at the 70" conference on Glass
Problems in Columbus, OH, USA.
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The second TC13 committee meeting held in 2008 was hosted by HVG, in Offenbach,
Germany. As usual, it was very useful and interesting. Analytical techniques such as that
for analyzing the presence and concentration of Cr®" were discussed as was the
introduction of novel air pollution control techniques, such as the cloud chamber scrubber.
Emission factors for different pollutants under different furnace operating conditions were
presented, and problems associated with the recycling of EP dust were discussed. Results
of the practical work using a cascade impactor to assess the size range of particulate
matter emitted by glass furnaces were presented.

The important new work area dealing with the development of a good assessment method
for the potential of certain compounds to leach from glass was first discussed at this
meeting. This was initiated because of the proposal to use a leaching test to support the
determination of whether glass should be exempt from REACH. The meeting also included
an interesting tour of the HVG facilities.

PLANS FOR 2010 AND DELIVERABLE

The TC13 will meet twice in 2010, hosted by SSV in Italy and British Glass in England.
The broad range of subjects covering all aspects of environmental technology will be
covered. The focus will be on completing the report in the metal leaching methodology in
support of the REACH exemption, and reporting the use of the technique to assess
leaching of various components from different glass types. Initially, antimony leaching from
rolled flat glass for the solar market will be assessed, and this will probably be followed by
an assessment of selenium leaching from tinted float glass.

The performance of novel emission control techniques applicable in glass production will
also be discussed.

PUBLICATIONS AND OTHER CONTRIBUTIONS

An article entitled ,Particle size range in the waste gas of flat glass furnaces” has recently
been published in Glass International, Vol.32, No.9, pp 29 — 34.

The TC13 website has been initiated and contains many useful documents.
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4.3 R&D ACTIVITY FIELD “SURFACES & INTERFACES”
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WS Surface stress corrosion in the nanoscale

Key breakthroughs
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3 years 6 years 10 years

v

Kinetics of crack growth

Toughening mechanisms
Other _
Metallic glasses
Controlling strength distributions/reliability
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At this point TC17 is not planning a special TCEssion or organized involvement with the XXII
International Congress on Glass, to be held 20e¢ie8nber, 2010, in Bahia, Brazil.
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Annex 1
Selected publications by TC03 members
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Annex 3
TC7 Meeting, Vancouver, Canada
June 2, 2009, 8:00 -11:20 am
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Annex 4
TC7 Business Meeting, Iguacu Falls

Sept. 2009
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Crystallization related publications of TC7 membersin 2009
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Annex 6

Publications of TC20 members in 2009
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