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WHERE GLASSES AND 
CERAMICS MEET 11 

ICG PROCEEDINGS 
A small number of proceedings 
volumes from the International 
Congress on Glass 2001 arc avail
able to buy from the Society of 
Glass Technology. These consist 
of a 300 page invited speakers' 
presentation volume and a 1000 
page extended abstracts volume. 
This infonnation is also avaiJable 
onCD·ROM. 
Publication prices: 
ICG 2001 Invited Speakers £35 
ICG 2001 Extended Abstracts £45 
leG 2001 Conference CD £35 
AJI three products £100 

Please COll tact Dovid MOQre at 
(be SGT (tlavitl@sgt,OI"g)forflll·· 
tbe," i,,/ormatioll. 

The second joint meeting of the 
Institute of Materials and Society of 
Glass Technology was held on 19 
November at Pilkington Technology 
Centre Lathom. 

Once again the meeting focused 
on the areas where ceramics and glass 
interact, be it in the environment of a 
glass melting furnace, the miniscule 
hard coating on a glass surface, the 
intergranular gl as~1' phase in a 
sintered compact, or the corrosion 
product on an anc ient vessel. 

The meeting was opened by Or 
Phil Ramsey, research and 
development db'ector for Pilkington, 
whose own imerests are ceramic 
coa tings on glass surfaces. In 
previewing the papers to be presented 
he stressed the importance of 
communication and the need to bring 
researchers together, breaking down 
the barriers between material types . 

SUBSCRIPTION FEES 
FOR 2002 

THE CHEMISTRY AND 
STRUCTURE OF 
GLASSY FILMS 

The follow ing fee s apply to a ll personal 
members. 

Age/statlls 

Concessionary/under 25 
25-29 years 
30 years and over 
Retired members 

Onc 
jOl/rnal 
£14 .50 
£41.00 
£58.50 
H O.OO 

BOlb 
jOllnw ls 

£19.00 
£61.00 
£85.00 
£42.00 

Fe llows also pay an additional £15.00 
above and beyond the rate , which usually 
applies accordi.ng to status. 

Members wHh continued free member
ship that wish to receive journals are also 
required to pay an additional £ 15.00. 

Joint membe rship with the Institute of 
Materia ls provides a £10.00 discount 011 the 
s ubscriptions of both organisations. 

A simered powder compact 
is relian t on a liquid phase 
ho lding the sLrucru.re 
toge ther. Dr I{ik Brydson of 
Leeds Un ivers ity stressed 
rhe importance of glassy 
films form at grain 
boundal'ies of sinrered 
alumina compacts. 

The glassy phases are 
influential in determining 
the wear characteristics 
primarily, they also are 
important in ceramic 
composites, elecrroceramics, 
nanocomposites, surface 
coatings and as gate oxides 
in field effect transistors. 

Calcium and magnesium oxides were 
added to silicon dioxide as sintering 
additives fo r alumina, residual glass 
was found at grain boundaries and 
junctions between grains (triple 
pockers) . The density of the compacts 
achieved was 95%-98%. Additives high 
in calcium were observed to have 
elongated grain structures with a thin 
intergranular film. The calcium 
content affects the wear ra te of the 
ceramic compact. 

The films were characterised by 
indenration and erosion tests, atomic 
force microscopy and impedance 
spectroscopy. In pure alumina there is 
no measurable film width, whereas 
with sintcring additives, the films 
were 1.2 nm thick. With more additive, 
therefore 1110re silica, there is a 
tendency for alumina to adopt a 
different structural coordination . Or 
Brydson stated that the glassy films 
should be recognised as ideal 
solutions and presented a series of 
stlUctu ra l models . 

SILICA COATINGS 
Or Vikror Burlakov of the University of 
Oxford has devised a model tor the 
deposition of amorphous silica and 
the drivers for pore formation during 
deposi tion and rhe migration of 
defects. The work was initiated tor the 
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model was made. Reducing dle 
number of dangling bonds decreases 
the residual energy ofthe system. 

WASTE CONTAINMENT 
BNFL arc now specialising in the 
immobilisation of various grades of 
nuclear waste. In order to provide a 
rigorous tlcientific background to 
dleir work, the company is 
investing £2 million over five years 
on research work centred on the 
BNFL \Vaste Immobilisation Centre 
at the University of Sheffield. Dr 
Russell Hand described the three 
categories of waste and the two 
main methods for its 
immobilisation: cement for low 
level and intermed iate level wastes, 
and glass for high and some long 
half life intermediate level wastes. 
Nuclear waste is going to be a 
problem for 100,000 years, so the 
science behind its immobilisation is 
very important. High level waste 
will be vitrified and buried deep 
underground as and when a 
suitable repository has been agreed . 

Vitrified ",raste will be heat 
generating for a long time, the 
stability of the glass in such 
circumstances needs to be 
determined. In all likelihood there 
will be some crystallisation. The 
Department of Engineering Materials 
at Sheffield will investigate new 
compositions of glass with inactive 
simulants, there will be no waste 
forms in Sheffield, the radioactive 
waste will be kept in Sellafield. 

The input from BNFL will provide 
for five new research lectureships, 
two post doctorate will be in place 
with a technical manager. A number 
of post-graduate research posts wiU 
be created as the new group 
becomes established. 

OXY·FUEL GLASS MELTING· 
REFRACTORY CHALLENGES 
After the lunchtime poster session, 
Mr Geoff Evans described the 
evolution of refractories for oxy
fuel furnaces. Oxy-fuel firing does 

not require expensive 
regenerators , however, [he 
concentration of water vapour in 
the atmosphere above the molten 
glass has stressed silica crowns 
beyond their limits. Fused cast 
refractories have been proposed 
for [he crown, but their cost wipes 
out any savings made by not haVing 
a regenerator. This has stopped 
oxy-fuel from penetrating into the 
container and float gJass melting 
furnaces . Fusion cast aJumina is 
too expensive. Spinet, MgO.Al:~03' 
is a viable alternative w hich is now 
be ing taken up by glass furnace 
designers. Its use may help oxy-fuel 
become the norm for glass melting 
furnaces of all types. It could even 
let manufacturers run the furnace 
40"C hotter which could save 
£0.5 million/year. 

PILKINGTON CLEANS UP 
Or Dave Strickler of Pllkington 
described the importance a ceramic 
coating on glass has made with the 
introduction of the Activ self 
cleaning glass coating. An 
atmospheric pressure chemical 
V'dpour deposition process has been 
devised to put a hydrophilic coating 
onto a titanium dioxide caralyst layer 
on glass. The two active components 
on the glass surface aids the 
degradation of o rganiC compounds 
on the glass surface and its speedy 
removal by water. The catalytic 
reaction by the coating is powered 
by sunlight. The hydrophilic layer 
wets immediately with water so that 
water washes over it completely in 
sheets rapidly removing and debris . 
The catalytic coating is also 
compatible with sealants. 

TALES OF THE SEA 
Ceramics and glass have been linked 
since the earliest times. joanne 
Howdle of the National Maritime 
Museum described the intertwining of 
glass, ceramics and the sea, the 
favoured mode of transport of goods 
during the large expansions in glass 
making in ancient history. 

MEMBERSHIP 
The SGT exists to serve people interested all areas of glass. Membership is 
open to individuals, companies, associations or institutions. 

Personal Membership is available to individuals interested in any aspect 
of glass, either academ.ic or industrial. 

Fellows are individual members who have met prescribed requirements 
of education, achievement or service to the Industry and the Society. They 
may use the deSignatory letters FSGT. 

Collective Membership is available for associations or organisations. 
Members receive one or both of the Society's publications and a regu

lar circulation with information on local section, national and interna
tional meetings. They will also benefit from significant price reductions 
on the Society's publications, meetings and offers from publishers and 
other organisations. 
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Glass , described as tbe stone tbat 
flows, was flfSt used to make beads, 
after which it began to be formed into 
vessels over dung cores. Ingots were 
imported by sea from Syria which were 
then ground into frit and reheated to 
melt into the des ired forms. 

As Egypt prospered and became 
more stable, so more glass products 
were made and more finished glass 
and raw materials were imported. 
Glass mirrors were thought to have 
been used to aid the light from the 
Pharos lighthouse. 

Glass forming using a blOWing 
iron was Hrst recorded in Roman 
rimes, this advance in glass making led 
to an explosion in the variety of forms 
made and the presence of glass in 
more homes. 

By 25 AD glass was being blown 
into a mould. It was no longer deemed 
a luxury item and had begun to be 
distributed throughout the empire. 
One myth from the rime of Alexander 
tlle Great told of his conquest of 
oceans in a large bubble of glass. 

A CHOCOLATE TEAPOT 
Another more recent account of glass 
making in the past was told by Dr 
David Martlew of Pilkington, with his 
report of Nineteenth Century 
Glassmaking, a Chocolate Teapot. 

The furnace has always been an 
aggressive environment with the 
crown having to withstand the flames 
and the glass contact refractories 
having to hold the molten glass in to 
allow a living to be made from 
producing something useful. 

PiLkington built his own tank 
furnace in the 1870s, instead of 
remaining with the traditional pots. 
His first attempt failed within a week 
of it beginning operation. He went 
back to the board and told dlem he 
was going to have another go, the 
next one succeeded, then ten more 
were built. 

The chocolate teapot was asked to 
produce glass at the best rate befo re 
the refractory materials ho lding the 
molten material failed . Pilkington's 
competitor Chance Brothers did not 
adopt the tank furnace and eventually 
were taken over. 

17Je meeting proVided a good 
point of conlact for botb glass and 
ceramic conununities and tbe 
committee are already proposing Cl 

tbird event for 2002 .• 
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