
IN PRINT 
The February 1994 issue of 

Glass Technology features a new 
front cover design and a change in 
the order of sections, bringing the 

feature articles to greater 
prominence. First issue of the 

Dew volume has the Presidential 
Address by Mc N M McDonnell and 

three reports OD the design, 
control and optim-isation of glass 
conditioning. Papers looking at 

the solubilities of C02 in 
candidate glasses for nuclear waste 
immobilisation and a model of the 
effect of abrasion on the strength 

of glass containers arc a lso 
included. Regular sections on 
News from the Market Place, 

Society News, Book Reviews and 
Abstracts complete the issue. 

Physics and Chemistry of 
Glasses has a selection of papers 

on rare earth gaWogcrmanate and 
aluminogcmlanate glasses, an 
experimental lest of a surface 

crystal growth model for lithlum 
diborates, NMR study of sodium 

boropbospbate glasses , oxidation 
states of metal ions in glass, 

Raman investigations of boron 
oxide-lead oxide systems, 

relaxaLion and glass transition in 
ionic glasses, ionic transport in 
alkali disiUcates, formation and 

properties of tin 
cbJorol'hospitates, precipitation of 

crystallites in <.loped glasses and 
cooling rate effects on stnlcture 

and heat capacity. 
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EMISSION CONTROL 
PRIORITIES ADDRESSED 

Pollution regulations are 
becoming ever more stringent 
and look to be succeeded by 
further legislation as the EC 
adopts the strictest denominator 
from its member states. The 
Engineering Conun.ittee of the 
Society gathered together 
industrial and local authority 
viewpoints to assess the 
preparedness of industry and 
anticipate further changes. 

Part 1 of the 1990 Envi.ronmental 
Protection Act is concerned with 
(Part A) integrated poUution control 
and (Part B) air pollution control by 
Local Authorities . Hegulation of 
Part A which encompasses land, sea 
and air is carried o ut by Her 
Majesty's Inspector of Po ll ution 
(HMIP) ; Local Authorities (LAs) 
enforce Part B air pollution only. 

Glass frit manufactu re comes 
under Part Aj glass manufacture of 
at least 5000 tonnes/year, lead glass 
of any quantity and polishing and 
etching of glass with hydrofluoric 
acid come under Part B. Limits on 
Part B emissions of particulates, 
SOx, NOx, HF and HCI have been 
set for October 2001 with interim 
targets for 1996 (see accompanying 
Tables) . 

Other considerations at 
industrial sites are in hand ling raw 
materials which produce dust; 
batch mixing, delivery and 
transport all need arrestment p lant 
or documented procedures. 
Minimum chimney height fo llows a 
formula of 3m above the roof ridge 
of any building within five times the 
uncorrected height. Minimum 
efflux is 15m/sec but without the 
introduction of dilution air. 
App lications to !As and the 
corresponding authorisations have 
been dealt with and are now 
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Legislation calls for plans ~ U .~.. ~('0 
for improvement which 0 (.'01. ' -;t; 
depend largely on the >- ~ Z. 
interpretation of the phrase W. ). .~ f2 
"meeting requirements" and '0 ' '. ,,0 
best available technology nO[ 0.,r ~ 
entailing excessive cost 0 

(BATNEEC). EC Din:~ctives call for 
harmonious development but 
applying this fairly and maintaining 
fair competition is nO[ easy. There 
is a proposal for it Di.rective of 
Integrated Pollution Prevention and 
Control which would include the 
glass industry as a Part A process. 

CONTINUED .. 

The Guidance Note details the limits to be met for new and existing 
processes and for each prescribed substance. All figures are 
expressed as mg/mJ at NTP and 8% oxygen. 

Date Particulates NO, SO, HF Hel 

1/10/1996 250 20 75 

1/10/2001 100 2700 1750 (oil) 5 50 

750 (gas) 

SOCIETY OF GLASS TECHNOLOGY PAGE 1 



For lead glasses (no lower limit on the amount of lead) the limits are as indicated here. 
All figures are expressed at NTP and 8% oxygen (continuous) or 13% (intermittent). 

Date Total partlculates Lead SO, NO, HF HCI 

1/10/2001 100 (continuous) 750 1200 5 30 

5 

(intermiHent) 

5 average 

CONTINUED ~ LOCAL AUTHORITIES nowadays not easily fobbed off and 
they do not want to wait until 2001. 
This sort of pressure is itself taken 
up by the LAs and the October 200] 
deadline is seen as the very final 
date for implementation, not the 
day for final plans to be submitted. 

Society olGlass 
Technology, 20 
Hallam Gate Road, 
Sheffield 510 5BT. 
TeI 0742 663168. 
Fax 0742 665252. 

The LA has to deal with the 
whole of industry in its own region. 
Environmental health officers 
(EHOs) have been charged with 
monitoring a wide variety of 
'prescribed' processes, from maggot 
b1"eeding to cremation, clinical 
waste incineration [0 foundries, car 
respraying to brick manufacture. 
They cannot be expected to be 
instantly familiar with the process 
itself; their own expertise is in the 
methods of pollution abatement. 

EHOs deal with complainants; 
people who feel they have a 
genuine concern to the household 
name environmental groups, who 
will take legal action as a cheap 
form of publicity. Complainants are 

The view of EHOs is that Part n 
w ill remain outside the proposed 
environment agency and the liaison 
between local authority and industry 
that has been built up will continue, 
unless changes in European law 
alter the relationship. 

EMISSION CONTROL 
Dealing with actual emissions 

was looked at from two different 
perspectives, the end of pipe and 
the in situ solution. Particulates 
may be removed either by a filter or 

STAINED GLASS TALK 
MARKS REDSTON 
AWARD PRESENTATION 

The new season of London 
Section meetings got undenvay 
in October with the presentation 
of the Redston Award at an 
informal social occasion, where 
stained glass was the main topic 
of discussion. 

The fU'st part of a velY enJoyable 
evening was a talk entitled 'Stained 
Glass ' by Alfred Fisher of Chapel 
Studios. Mr Fisher has been 
designing stained glass for the past 
30 years, having been trained 
original.1y at Whitcfriars Glassworb 
in Wealdstone. His windows can 
be found throughout the UK and in 
more than a dozen other countries. 
Chapel Studios was founded in 
1973. The company produces new 
windows and also carries out 
restoration work. 

Mr Fisher began his talk by 
explaining the manner in which 
stained glass wi ndows were made 
and followed with a series of slides, 
illustrating examples dating ft.-om 

the first stained glass, believed to be 
from the 12th century. He 
progressively worked through, 
showing how stained glass 
production has changed since the 
earliest glass fond and also gave 
examples of restoration work. This 
was a most informative talk and 
certainly whetted the appetite for a 
more extensive presentation. 

During the same evening, the 
Redston Award was presented to 
Marc Brew for service to the 
London Section of the Society of 
Glass Technology. The 
presentation was made by Richard 
Katz of Epsom Glass Industries Ltd. 
Richard is the son of Eric Katz , who 
donated the Redston Award. 

Marc Brew works for United 
Glass at Porters Wood. The current 
London Section SecretalY, a 
position he has held since 1988, 
Marc was made a Fellow of the SGT 
in 1991. TENSOR 
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electrostatic precipitation and 
recycled into the batch . 

Sulphur from fuel oil and batch 
sulphates can be controlled to some 
extent by chOOSing lower sulphur 
content sources or by further 
measures such as spray absorption, 
where a calcium carbonate or 
hydroxide powder is injected inco 
the waste gas stream. SOx reacts 
and is ftltered ou t, as are the 
halogen compounds. 

Selective cadlOdic reduction to 
remove NOx uses ammonia and 
water vapour and a catalyst for the 
gas to pass through. Dust blockage 
problems have been overcome but it 
still poisons the catalyst, eventually 
limiting the effective working life. 
More catalysts will progressively 
reduce the amount of NOx. 

Work on controlling combustion 
in the furnace has been carried out 
by Korting Hannover. Preferred 
procedures are for as near 
stoichiometric operation as possible, 
as well as air and fuel staging. 
Reduced amounts of oxygen are 
used at the flame root, heated air is 
taken from the opposite side of the 
furnace and injected at the crown 
above the ently of the gases. 

A 30%-50% reduction in NOx 
without any change in flame quality, 
reduced CO and no smoke at the 
end of the flame are reported. 
Efficiency is still around the same 
level. Firing reversal causes no 
problems. Crown ·wear and 
regenerator temperature are not 
critical. 

MONITORING 
EPA 90 calls for continuous 

monitoring of particulate, oxygen 
and NOx emissions and British Gas 
is surveying the available systems 
currently on the market for its own 
BATNEEC. SOx, CO and halogen 
compounds can be calculated from 
the mass balance. Other sources of 
emissions in the workplace are 
being surveyed by a number of 
personal exposure systems. 

ELECTROMAGNETIC NOISE 
Control equipment supplier 

Eurotherm Process Automation 
detailed the EC Directive on 
electromagnetiC compatibility, which 
comes into force in 1996. AJJ 
electrical components sold in the BC 
will have to be shielded so dlat they 
are not susceptible to and will not 
generate their own electromagnetic 
noise. 

This is a safety-led initiative 
which is reacting to the proliferation 
of electrical devices in all areas of 
life. An extreme example used was 
the activation of a car's automatic 
braking system as it passed a large 
fact01Y with unshielded devices. • 



PROTECTION OF THE 
ENVIRONMENT 

The 1990 Environmental 
Protection Act and proposed 
standard B57750 provide both 
industry and the general public 
with the tools to measure a 
company's impact on its 
surroundings. Dc John Dawson 
of Preston College gave Ws 
views on the legislation and 
voluntary code to a joint 
meeting of the North West 
Section and the Institute of 
Materials North West Ceramics 
Group. 

Protection of the environment 
has now grown to be heavily 

influenced by European 
legislation, with more than 350 
directives and regulations and 
many more proposals. The 

FROM STACKER 
TO PACKER 
Handling at the hot and 

cold ends, inspection, 
decoration and waste disposal 

are among the subjects 
covered in the Society's Spring 
Meeting on 11-13 May 1994 at 
Willerby, North Humberside. 

Sir Robin Nicholson of 
Pilkington will deliver the 

Keynote Lecture. 

The Annual General 
Meeting will take place on the 
afternoon of 13 May after the 

Acting President, Dr David 
Martlew, delivers his 

Presidential Address, followed 
in the evening by the annual 

dinner and dance. 

For further details, please 
contact Jill Costello, Society of 
Glass Technology, 20 HaUam 
Gate Rd, Sheffield S10 5BT. 

government has gathered many of 
these rules under the auspices of 
EPA90. 

The act has nine parts which 
cover pollution control, waste on 
land, statutory nuisances and clean 
air, litter, radioactive substances, 
genetically modified organisms, 
nature conservation, miscellaneous 
and general. 

The tlrst part of EPA90 is the 
most relevant to the glass industry 
as its two sections deal with either 
integrated measures affecting air, 
water and land or solely air 
pollution. Hel' Majesty's Inspector 
of Pollution deals with integrated 
measures fm' around 5000 
prescribed processes categorised as 
Part A. Relatively less polluting 
substances in the air are dealt with 
by Local Authorities, 

Proposals submitted by a 
company to reduce emissions are 
dealt with by the regulator and 
authorisation to continue granted. 
Penalties for failing to meet 
obligations can meet with a fine of 
up to £20,000 from a magistrate or 
two years in prison and an 
unlimited fine from a Crown Court. 
Inspectors can place improvement 
and prohibition notices on areas 
that faiJ to comply and a polluter is 
considered guilty until proven 
innocent. 

Everyone is empowered by the 
Act, anyone can inspect the Public 
Register and copy any proposals 
and authorisations made. 

ENVIRONMENTAL 
CREDIBILITY 

On the back of establishing 
procedures to comply with EPA90 
comes an initiative from the British 
Standards Institute, which hopes to 

tie in environmental practices with 
those alt'eady established in quality 
control and auditing. This second 
measure of a company's 
environmental credibility helps to 
identify best practice, minimise 
legal liability and improve 
environmental policy. 

BS7750 has been piloted for 
some time and is awaiting full 
introduction in the near future . 
The standard requires a company to 
formulate a policy on 
environmental issues and 
continuously strive to attain this 
goal, always complying with 
environmental regulations. 

In adopting the standard, 
relationships with the public and 
workforce should be improved, 
while savings can be made by 
identifying areas of waste. 
Greenficld sites must include an 
environmental impact assessment. 
Complying with BS7750 will help 
with planning because the company 
will be seen as considerate, 
Products can be labelled eco
friendly and grants may be made 
available . 

The downside to adopting 
another standard is in the time lost 
in consultation producing the 
policy, auditing, reviewing 
procedure and staff training. This 
can be countered by good 
housekeeping, general site 
improvement, access to customers 
and being tidy, 

A number of 
companies are 
already 
preferring 
suppliers with a 
considerate stance 
on environmental 
issues: 13&Q has a questionnaire [0 

judge suitability; lCl's solvents 
business will only sell to customers 
with an environmental policy or 
statement. 

A company's survival may 
depend on its stance on 
environmental affairs. • Tcl 0742 663168. 
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LOCAL SECTION 
CONTACTS 
For details of 
forthcoming local 

section events in your 
area, contact the 

appropriate Honorary 

Secret(IIY· 
All SGT members and 
non-members welcome. 

LOl1don 
- MrMCBrew, 

United Glass Lld, 
Porters Wood, 

St Albans, 

HertsAL36NY. 
TeI 012159261 

MidumJ, 
- Mr R W FislJe/~ 
Sismey Imd Lil1forth, 
Unit 94, Heming Rtf, 
Reddich, Worcester 

B980AE. 
TeI 0527 529810. 

North East 
- MrJ Hendersol/, 
44 Woodside Ave, 

Throckley, Newcastle 

upon Tyne NE15 9BE. 
Tet 091 2644775. 

North West 

- Dr DJ Bridson, 
Pi/kington Class, 
Prescot Rd, St Helens, 

Merseyside 

WAI03TT. 
TeI 0744 692358 

Scottish 
- Mr D A Rennie, 

United Glass Ltd. 
ClilSshollse Loan, 

Alloa FK20 IPD. 
TeI 0259 218822. 

Yorkshire 
- Miss R M Sales, 
20 Blackbrook Drive, 

Sheffield SI 0 4 LS 
7" 0742 306179 
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WHAT FUTURE FOR 
REGENERATORS? 

J.egislative measures to 
reduce NOx emissions are 
forcing glass manufacturers to 
reassess their furnace designs. 
The choice is whether to keep 
the regenerator and install end
of-pipe catalytic reduction 
equipment or change ovel' to 
oxy-fucl firing. The options are 
not that simple. The 
Refractories Committee's clinic 
at Keresforth HaU, Bamsley, 
explored the options and 
contrasted the trends in North 
America and Europe. 

The dominating t~lctor for the 
glass industry i.n the 1990s is the 
environment. Ever·tighter limits 
on emissions of particulates, SOx, 
NOx and halides will keep 
appearing before the end of the 
decade. Particulates can be filtered 
out mechanically; fluorides, 
chlorides and SOx can be adsorbed 
in a neutral agent and filtered ; NOx, 
however, has to react with a neutral 
agent or pass through a catalytic 
reducer, in much the same way as 
the exhaust from a car. 

The othel' option is to burn the 
fucl with pure oxygen rather than 
air, cutting out the vast majority of 
nitrogen available for combustion. 

Operating costs tor oxy-fuel
fired furnaces are higher because an 
extra utility has to be brought in , 
either by pipe from a local source 
01' by an on-site source. Capital 
costs for an oxy-fuel furnace are 
less , however, because no large 
capital regenerators or recuperators 
are required. 

The cost of oxygen is related to 
the price of electricity. In North 
America, it is cheap, so oxy-fuel 
firing is making substantial inroads 
in all glass types. By comparison , in 
Europe it is expensive, so oxy-fuel 
has not had a great im pact. 

Burner design for pure oxygen 
firing has not been refined, n~ither 
has the overall furnace layout: Is a 
lower crown needed?; What is the 
wear rate on the refractories?; Arc 
the burners in the best position? 

The technology is not proven 

over a full campaign, so many 
European operators are being 
cautious on any commitment. 

The analysed costs of current 
furnace designs was used as the 
basis for a theoretical BATNEEC 
decision. End port-fired 
regenerative furnaces with 
preheated cullet were the cheapest 
but fell just within emission limits; 
cold top electric and oxy-fuel 
furnaces were well within emission 
limits but electricity and oxygen 
pdces made them'less attractive 
than a metal recuperative furnace 
with preheated cullet, electric and 
oxygen boost. 

The regenerative furnace would 
be the BATNEEC choice but if 
emission limits were strengthened, 
end-of-pipe arrestment costs would 
eat into this advantage. For 
stringent emission limits, the 
recuperative furnace combination 
would be BATNEEC amd if oxygen 

was half the price used in the 
calculation then it would be a 
challenger. 

Thel-e is a 'wait and see' 
approach to the adoption of 
alternate furnace designs. Just 
meeting current regulations is good 
enough until the next generation in 
five years ' time. The engineer may 
see oxy-fuel as the successful option 
of the future but for the accountant, 
it is still out-of-the-frame. 

As regenerators burn fuel at 
efficiencies greater than electrical 
generators, they will always have a 
future in glass production. Now 
catalysts and developments in 
combustion techniques have just as 
much potential for satisfying future 
emission limits if there is sufficient 
driving force. The regenerator still 
has a future but so have all the 
other options. Perhaps a hybdd 
will be the final successor. 

ON-SITE OXYGEN SUPPLY 

Many engineers consider oxy-fuel as the melting technology of 
the future. Shown here is an on-site oxygen generator, developed to 
serve such installations by Air Liquide of France. 
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