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The platinum group metals (pgms) are characterised

by their high melting points and resistance to corro-

sion. The glass industry most commonly uses plat-

inum, platinum-rhodium alloys and, recently, iridium.

These protect a variety of components and ceramic

substrates used in glass manufacture from erosion by

molten glass, including thermocouples, furnace and

forehearth parts. This protection takes the form of a

fabricated part or a coating applied to a substrate.

Glass manufacturers use these pgm products to get

financial benefits, such as increased output, reduced

downtime, extended equipment life, shape retention of

ceramic parts and fewer defects in the end product.

Another important advantage is that pgms are recycla-

ble: as with glass, precious metals can be recycled,

melted and reused indefinitely. In addition to these

advantages, a choice of pgm-based technologies is

available to the industry and this flexibility ensures

that both protection and metal use can be optimised.

Introduction

The platinum group metals (pgms) have been used

for many years in the glass industry (1, 2). Due to

their high melting points and superior resistance to

corrosion, they are invaluable for protecting manu-

facturing equipment from attack by molten glass

and corrosive vapours (1, 3). Although the initial

cost of pgms may be high, they are fully recyclable

and, depending on the product, 95% to 98% of the

metal can usually be recovered and converted into

revenue once the useful life of the component is

over (4).

While there are many established products avail-

able to glass manufacturers, newer options with their

own unique characteristics are being introduced to

complement these. This article provides a brief

overview of the use of pgms for glass manufacture,

including typical materials, where they find applica-

tion and the benefits they offer. It will also consider

how pgm products are positioned to respond to more

challenging requirements as the glass market

evolves.
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Common Alloys and Forms

Platinum-Rhodium Fabrications

Fabrications are self-supporting parts or linings that

are usually made of welded sheets of platinum-rhodi-

um alloys.Typically, between 5 wt% and 20 wt% rhodi-

um is added to platinum to provide strength (3, 4),

although alloys with 30 wt% rhodium are also avail-

able (5). Sheet metal, tubes and more complex

assemblies such as stirrers (FFiigguurree  11((aa))), feeder cham-

bers, refiners or spout bowls constitute what are

known as pgm fabrications. Fabrications or linings

can withstand repeated thermal cycling, cracking of

the ceramic substrate and exchange of contacting

parts.

For the most demanding applications, platinum-

rhodium alloys with dispersed zirconia particles can

give fabrications increased mechanical strength and

durability. Although only small quantities are neces-

sary, the zirconia particles stabilise the grain structure

of the alloy and improve its resistance to contamina-

tion (6).The general term used for these special alloys

is ‘doped’ alloys, and they are also referred to as grain

stabilised or dispersion hardened materials (3, 7).

Platinum and Platinum-Rhodium Coatings

The deposition of a thin layer of platinum or platinum

with 10 wt% rhodium can be used for ceramic pro-

tection in the manufacture of all glass types, includ-

ing soda lime, crystal, borosilicate, opal, solar and 

speciality glass,and is ideal for long runs with limited

thermal cycling (8). Coatings range from 200 µm to

500 µm in thickness and rely strongly on the integrity

of the ceramic substrate.The coating is applied using

a low-temperature process that does not affect the

substrate; hence, a minimal risk of damage to the

component is involved. This makes coatings suitable

for fused cast material which is sensitive to thermal

shock. The coating process, usually carried out by

plasma or flame deposition,is flexible and accommo-

dates complex shapes (FFiigguurree  11((bb)) (4,9)).Direct heat-

ing, where an electric current is passed through the

pgm layer to heat the glass, is also compatible with

this technology.

Platinum-Gold Fabrications and Coatings

Alloys of platinum with 5 wt% gold are used both in

the form of fabrications and as coatings on ceramic

substrates (10). They offer advantageous glass non-

wettability characteristics, meaning that the surface

tension of the molten glass in contact with the alloy

surface is high and the glass will ‘roll off’ the surface

rather than spread across it, but they are only suitable

for lower-temperature applications (11). They can be

doped with zirconia to increase strength (12), and in

the form of fabrications are particularly relevant to

platinum laboratory apparatus (PLA) and nozzle tips

for glass fibre bushings. As a coating, platinum-gold

protects orifice rings used in the container manufac-

turing industry, preventing the glass from sticking to,

and solidifying on, the coated surface and so facilitat-

ing the removal of the ceramic part when it needs to

be replaced.
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Fig. 1. (a) Fabricated stirrer for
molten glass, made of 
platinum-rhodium sheet (design
from Füller Glastechnologie
Vertriebs-GmbH);
(b) A plunger, which oscillates
vertically to repeatedly force
precisely measured amounts of
glass through an orifice ring (9),
is ACT® coated with platinum-
rhodium. ACT® is Johnson
Matthey Noble Metals’
advanced coating technology (4)

((aa)) ((bb))



Advantages Offered by PGM Products

Suitable Technology for Each Application

In the 1990s, fabrications made with grain stabilised

pgm alloys became less popular due to their higher

cost of manufacture, but the early 2000s saw a revival

in demand for these doped alloys as rhodium prices

increased (13), making the conventional platinum-

rhodium alloys comparatively more expensive to use.

Due to their superior mechanical strength, doped

alloys are now used extensively to replace traditional

platinum-rhodium alloys with lower-rhodium equiva-

lents, thereby reducing the investment in precious

metal required (4, 14).

Also in the 1990s, the use of platinum coatings led

to further benefits in terms of reduced pgm use.

As they rely on the mechanical strength of the sub-

strate (10), coatings use less metal overall and do not

require the addition of rhodium for strength.

However, fabrications continue to play an important

role as their environmental resistance and robustness

cannot always be matched by a coated ceramic

substrate.

As an example, thermocouple assemblies can be

protected from glass erosion or chemical attack using

precious metal, either in the form of a drawn tube

with one end closed or applied as a coating on an

alumina sheath. Both types of thermocouple protec-

tion are proven to be durable and to withstand high-

temperatures such as those found in the crown of the

furnace. A coated protection (FFiigguurree  22((aa))) minimises

the amount of pgm required to protect the assembly

against glass erosion and is a more cost-effective

choice for less demanding applications, but a fabri-

cated sheath (FFiigguurree  22((bb))) will better withstand ther-

mal cycling and in general be a more robust option

under severe conditions. As every glass plant has its

own unique characteristics, trials of various forms of

protection can be undertaken to establish which

technology is most suitable in each case.

Improved Glass Product Quality

It is possible to use unprotected, consumable ceram-

ic parts in the forehearth section of a glass furnace.

However, while their performance has improved pro-

gressively, problems which can affect end product

quality may still be experienced (15). For example,

dimensional stability and durability are two of the key

requirements placed upon the feeder consumable set

used in an automated feeding process for mass pro-

duction of glass tableware and glass containers such

as bottles (9, 16). Over time, corrosion of the ceramic

leads to altered dimensions in the feeder parts (9,16),

causing variability in the finished product. However,

the use of a protective pgm coating on the ceramic

will ensure complete resistance against attack by

molten glass, providing protection at the glass line

and against corrosive vapour condensates, thus stabil-

ising the forming process and allowing the formed

shape to be more controlled and of consistent quali-

ty. In one case it has been found that the number of

dishwashing cycles that glass tableware can with-

stand is more than doubled by using pgm in critical
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Fig. 2. (a) Thermocouple sheaths of different diameter, ACT®

coated with a platinum-rhodium alloy; 
(b) Fabricated thermocouple sheaths made from grain 
stabilised platinum-rhodium alloy

((aa)) ((bb))



areas of the forehearth, because the occurrence of

cords (visible streaks caused by differences in glass

viscosity (17)) is minimised.

This could find particularly interesting application

in supporting the glass container and tableware

industries in their effort to move towards more sus-

tainable products. Properly protected components

could help reduce the final weight of glass bottles by

allowing tighter tolerances and should help minimise

the rejection rate, thus optimising the energy cost per

unit produced.

Another problem encountered when using unpro-

tected ceramic parts is contamination of the glass

melt by dissolution of the ceramic (15, 16). This may

also cause defects in the glass product (15, 16) and

can be prevented by using pgm protection in the stir-

rer cell and on ceramic surfaces in the critical zone

prior to forming (16). Protection on stirring compo-

nents, in the form of a fabricated part or coating, fur-

ther ensures that stirring efficiency is maintained and

inhomogeneities in the batch are minimised.

For these reasons, the use of pgm coated or fabri-

cated components is particularly beneficial in the

manufacture of glass for specialist applications where

quality is paramount, including solar glass, optical

glass, vitroceramic (a glass-ceramic material used in

many modern hobs or stove tops) and glass compo-

nents for pharmaceutical containment (FFiigguurree  33).

Examples of components which benefit from pgm

protection are mandrels in the tubing industry, tweels

and lipstones for speciality flat glass, and chambers

and refiners for crystal and optical glass.

Extended Furnace Life

Any measure taken to extend the life of a glass fur-

nace potentially offers considerable return on invest-

ment. This objective is often achieved by protecting

the furnace throat. Some glass manufacturers use

bare fused cast ceramics, including chromium oxide

blocks, to construct the throat, but further dimension-

al stability and durability may be required. These

unprotected blocks could also be a source of con-

tamination of the glass melt by dissolution of the

ceramic (15). For other types of glass, such as borosil-

icate and opal glass, the throat can be protected with

platinum-rhodium linings or molybdenum shields,

although more cost-effective solutions are sought.

A platinum-rhodium coated throat can be more

cost-effective than installing platinum-rhodium lin-

ings or fabricated parts (FFiigguurree  44). The technology is

applicable to furnaces for all types of glass, including

soda lime, crystal, borosilicate, opal and speciality

glass. The average coating thickness varies between

400 µm and 500 µm, and a medium-sized throat

requires between 15 kg and 20 kg of platinum or plat-

inum-rhodium alloy which can be recovered at the

end of the campaign (4).

Iridium in the Glass Industry 

Iridium has been available in the form of sheet for

many years. However, before the mid 1980s, produc-

tion was difficult and quality was variable. Since

then, it has become possible to supply high-quality,

uniform sheet iridium, typically in thicknesses

between 0.7 mm and 4 mm. This has been facilitated

by improved melting equipment and processing tech-

niques. These product developments were driven by

the increasing global demand for iridium crucibles,

which are used in the electronics industry in the tem-

perature range from 1500ºC to over 2200ºC. Glass pro-

cessing equipment tends to be more complex in

shape than a simple crucible, however manufacturing

capabilities have continued to develop and iridium

can now be formed to meet these needs. There are

still limitations but these can usually be overcome by

design adaptations.

Like platinum and rhodium, iridium is recyclable;

but, with a substantially lower metal price (13), it is

189 © 2010 Johnson Matthey

doi:10.1595/147106710X514012 •Platinum Metals Rev., 2010, 5544, (3)•

Fig. 3. A Danner sleeve for the
manufacture of glass tubing for
pharmaceutical components is
ACT® coated with platinum and
then fully polished



more affordable upfront. Iridium has higher mechan-

ical strength than grain stabilised platinum-rhodium

alloys and excellent creep resistance (6). However

the real advantage it offers is that it can be used

under mildly reducing conditions, where platinum

and its alloys may be subject to contamination and

subsequent failure (18). Iridium can also be used at

temperatures up to 2000ºC in air but, unlike platinum-

rhodium, it may require some oxidation protection, as

above 1000ºC it begins to show an appreciable

degree of oxidation (6, 19). Iridium fabrications and

linings therefore complement existing platinum-

rhodium technology, and pgm solutions are now

available for use in both oxidising and reducing envi-

ronments. More information on iridium for glass man-

ufacture can be obtained by contacting the author by

email at: christophe.couderc@matthey.com.

Outlook

The globalisation of the glass industry continues to

reduce end-product prices, even while higher techni-

cal specifications are demanded of manufacturers.

Key characteristics that will increasingly be required

of pgm technologies for the glass industry will

include high-temperature strength and excellent glass

contact corrosion resistance, with lower upfront capi-

tal investment. Many technologies that have been

used for decades in the glass industry are still well

suited to present needs. Others have responded less

well to current economical conditions and technical

requirements, but may still play a role in the future of

the glass industry. These established products will be

complemented by the new discoveries that continue

to be made in the application of the platinum group

metals to high-temperature and corrosive environ-

ments, ensuring the continued importance of these

metals to industries such as glass manufacture.
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Fig. 4. A furnace throat, ACT®

coated with a 
platinum-rhodium alloy. The
throat is constructed from
fused cast ceramics (in this
case ER 1711 RT (40% ZrO2)
from Saint-Gobain SEFPRO):
the surface of these materials
is laser drilled prior to coating
to ensure a strong, uniform
adhesion of the coating

mailto:christophe.couderc@matthey.com
http://www.glass.noble.matthey.com/
http://www.glass.noble.matthey.com/
http://www.platinum.matthey.com/pgm-prices/price-charts/
http://www.platinum.matthey.com/pgm-prices/price-charts/


15 N. S. Prakash, Glass Int., September 2009, 3322,

(7), 43

16 D. R. Coupland, R. B. McGrath, J. M. Evens and J. P.

Hartley, Platinum Metals Rev., 1995, 3399, (3), 98

17 GlassOnline, Illustrated Glass Dictionary: http://

www.glassonline.com/infoserve/dictionary/ (Accessed on

28th June 2010)

18 R. C. Jewell, Platinum Metals Rev., 1964, 88, (4), 122

19 H. Jehn, R. Völker and M. I. Ismail, Platinum Metals Rev.,

1978, 2222, (3), 92

The Author

Christophe Couderc is the Business Development
Manager, Glass, at Johnson Matthey Noble
Metals in Royston, UK. He has a Masters in
Chemistry and Physics from Université Toulouse
III, is an Ingénieur Grandes Ecoles (Mines d’Albi,
France) and has an MBA from Tanaka Business
School at Imperial College London. He launched
iridium fabrications in the glass market sector
and ACT® coating for furnace blocks. He is par-
ticularly interested in the applicability of pgm
products to the manufacture of glass for highly
specialised or niche applications.

191 © 2010 Johnson Matthey

doi:10.1595/147106710X514012 •Platinum Metals Rev., 2010, 5544, (3)•

http://www.glassonline.com/infoserve/dictionary/
http://www.glassonline.com/infoserve/dictionary/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


