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1 About Glass Packaging 

1.1 Manufacturing packaging glass 

1.1.1 Materials used in the manufacturing process 

1.1.1.1 Raw materials 

Raw materials used to manufacture packaging glass (known as commercial glass or soda-
lime glass) include: 
 

o Sand, where silica (Si02) is found and accounts for 70-74% of the glass mix.  

o Sodium carbonate (or soda ash) in which sodium oxide (Na20) can be found and 
which enables silica to melt at a lower temperature (800ɕ/ instead of 1700°C) during 
the vitrification process. Soda ash accounts for 12-16% of the glass mix. 

o Limestone, dolomite, phonolite and nepheline, which help stabilize the glass mix 
using calcium oxide (CaO: 5-11%), magnesium oxide (MgO: 1-3%) and aluminium 
oxide (Al2O3: 1-3%). Once stabilized, the glass mix becomes pure inert glass.  

 

Other components can be added to this base, such as colourants, decolourants, oxidants and 
reducers. They include coal, iron chromite, cobalt oxide, nickel oxide amongst others. 

Glass is naturally colourless, but by adding certain components, specific colours in the 
finished glass can be achieved. 

 

Iron Green, Brown, Blue 

Manganese Purple 

Chromium Green, Yellow, Pink 

Vanadium Green, Blue, Grey 

Copper Blue, Green, Red 

Cobalt Blue, Green, Pink 

Nickel Yellow, Purple 

Uranium Yellow, Brown, Green 

Titanium Purple, Brown 

Neodymium Purple 

Praseodymium Green 

Cerium Yellow 

Carbon and Sulphur Amber, Brown 

Cadmium sulphide Yellow 

Antimony sulphide Red 

Selenium  Pink, Red 

Table 1 - List of Colourants 

Colouring glass is a very subtle art; as little as one part per thousand of iron oxide will give a 
greenish tint to a normal soda-lime glass for example.  
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Figure 1 - Glass colourant price movements 

1.1.1.1 Recycled glass/cullet  

Recently, recycled glass, or cullet, as it is called when it is crushed and ready to be melted, 
has appeared in the composition of new glass as a cheap and environmentally-friendly 
alternative in an increasing proportion of the glass mix. As it melts at lower temperature, the 
processing of cullet saves energy (a 25% decrease is achievable), reduces emissions and 
consumption of raw materials, and extends the life of plant equipment, making it very 
attractive for glass manufacturers. On the basis that the cullet is free from metals, ceramics, 
gravels, or stones, cullet can represent up to 90% of the mix for green glass, making the 
production of glass using cullet highly profitable in the long term.  

1.1.2 The methods 

There are two methods now commonly used to make bottles and jars, namely the άBlow and 
Blowέ method and the άPress and Blowέ method.  

1.1.2.1 The άBlow and Blowέ method 

άaƻƭǘŜƴ ΨƎƻōǎΩ ƻŦ Ǝƭŀǎǎ ŀǊŜ ŘŜƭƛǾŜǊŜŘ ƛƴǘƻ ŀ ƳƻǳƭŘ ƪƴƻǿƴ ŀǎ ŀ ΨōƭŀƴƪΩ ƻǊ Ψparison mouldΩ. A 
puff of compressed air blows the glass down into the base of the mould to form the neck or 
ΨŦƛƴƛǎƘΩ ǇŀǊǘ ƻŦ ǘƘŜ ōƻǘǘƭŜ ƻǊ ƧŀǊΦ ! second blast of compressed air is then applied through the 
already formed neck of the container to form the ΨǇŀǊƛǎƻƴΩ ƻr pre-form for the bottle against 
the walls of the parison mould cavity. The thick walled parison is then transferred to the final 
ƳƻǳƭŘ ŘǳǊƛƴƎ ǿƘƛŎƘ ǘƛƳŜ ǘƘŜ ǎǳǊŦŀŎŜ ƻŦ ǘƘŜ Ǝƭŀǎǎ ΨǊŜƘŜŀǘǎΩ ŀƴŘ ǎƻŦǘŜƴǎ ŀƎŀƛƴ enough to allow 
the final container shape to be fully formed against the walls of the final mould cavity by the 
application of either compressed air or vacuum. The container is then removed and 
transferred to an annealing oven (lehr) where it is reheated to remove the stresses 
produced during forming and then cooled under carefully controlled conditionsέ.1 

 

                                                           
1
 Process description from The British Glass Manufacturers' Confederation (www.britglass.org.uk) 
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1.1.2.1 The άPress and Blowέ method 

άaƻƭǘŜƴ ΨƎƻōǎΩ ƻŦ Ǝƭŀǎǎ ŀǊŜ ŘŜƭƛǾŜǊŜŘ ƛƴǘƻ ǘƘŜ ǇŀǊƛǎƻƴ ƳƻǳƭŘ ŀƴŘ ŀ ǇƭǳƴƎŜ ƛǎ ǳǎŜŘ ǘƻ ǇǊŜǎǎ 
the glass into the parison shape. The final mould stage of the process is the same as that 
described for the Blow and Blow Processέ.2 

The Press and Blow method is the only method enabling the manufacture of lightweight 
bottles (with a narrow neck) and goods with large necks. However, drawbacks include higher 
production costs, greater risks of breakage and slower production rates.   

1.1.3 The process 

o Stocking, dosing and mixing άvitrifiableέ raw materials happens in the composition 
workshop.   

o The batch of raw materials is then turned into a homogeneous liquid while in the 
furnace. This entails three stages: 

o Fusion of raw materials (at up to 1700°C with 50 to 500 tonnes of glass being 
created per day) 

o Homogenisation and άraffinageέ3 

o Thermal conditioning  

o The shaping of the glass occurs at a very specific temperature. A quasi-perfect 
thermal homogeneity is necessary to ensure the best quality of glass.  

o Either the Ψ.low and BlowΩ or the Ψtress and BlowΩ method is applied.  

o Due to the (glass) articles being suddenly cooled during the moulding process, 
ΨtensionsΩ Ŏŀƴ ōŜ formed in the structure and reheating is required to remove them. 
The articles are then slowly cooled in a strictly controlled manner to avoid thermal 
shock and prevent stresses from developing.  

o Hot or cold surface treatment is applied to ensure higher resistance of the glass. 
When hot, titanium oxide or tin oxide can be applied (5nm thick layer). When cold, a 
lubricant is applied to resist scratches from sliding (1 nm thick layer)  

o The glass articles are then packed on a palette, with or without plastic or cardboard 
dividers and then decorated using various techniques. 

 

                                                           
2
 Process description from The British Glass Manufacturers' Confederation (www.britglass.org.uk) 

3
 {ƻƳŜǘƛƳŜǎ ŀƭǎƻ ƪƴƻǿƴ ŀǎ άŀŦŦƛƴŀƎŜέΣ ǘƘƻǳƎƘ ǘƘƛǎ ǘŜǊƳ ƛǎ ƳƻǊŜ ǇǊŜǾŀƭŜƴǘ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ŎƘŜŜǎŜ 

production, this means a refining of the glass 
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1.2 Factors influencing the price of packaging glass 

 

Figure 2 ς Price Movements of Glass Components 

The manufacture of glass packaging incorporates a wide variety of costs (see Figure 3). While 
some (including depreciation, administration costs and repairs of moulds) are rather fixed, 
or highly controllable and predictable by the manufacturer, the remaining costs (including 
raw materials, labour, logistics and energy costs) are more variable and therefore are 
carefully monitored when the production process commences. 
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Figure 3 - Average breakdown of packaging glass prices (industry source) 
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1.2.1 Production costs 

In the glass market, elements which can affect the price of glass are: 

o How pure the raw material is (the simple rule is the purer the raw material, the 
more expensive it is); 

o The production process used (the price will vary depending on how dry or humid the 
material is); 

o Energy and logistics; 

o Environmental factors, such as how polluting a raw material is (mitigating measures 
may well be required resulting in the purchase and maintenance of extra plant 
and/or equipment in order to comply with environmental legislation) and costs 
related to the extraction process or location of the material (this includes for 
instance costs linked to regenerating the environment once extraction is 
completed); and,  

o The combination of components used to colour the glass (prices can vary widely 
depending on the oxide used). 

 

Figure 4 highlights the variability of some raw material prices over the previous five years. 

 

Figure 4 - Some raw material price movements 

The price of raw materials in the glass packaging market changed very little over the past 
few years. More recent movements for soda ash and limestone have however, been seen 
over the last year.  This is due for the most part to GBP currency effects and greater demand 
from China. As soda ash accounts for a mere 4% and limestone 5% of the total production 
costs, these price increases remain a fairly minimal threat to the sector.  

Cullet prices in the UK are supported to an extent by mandatory recycling targets set for 
county councils by government. As the targets are weight-based, many councils will collect 
glass for recycling as a priority. However, due to the increasing cost of source-segregated 
collection and its required infrastructure, some councils are moving towards co-mingled 
glass collections and this mixed colour cullet is of little value to glass manufacturers. Indeed, 
most of the mixed cullet ends up not as new glass but as substitute aggregate in road 
building. 
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1.2.2 Energy costs  

The high temperatures required in the production process make the glass industry one of 
the most energy-intensive industries in the manufacturing sector, with energy costs 
accounting for around a fifth of the production costs; an energy mix consisting of up to 80% 
natural gas is typical.  

Technological progress has made the production of glass cheaper. It stands at 1.47MWh to 
melt 1 tonne of glass (half of the amount required 20 years ago), although the 
manufacturing process still remains highly energy-intensive.  

Water consumption remains minimal in the manufacturing process, with a mere 1.03m3 
used for each tonne of glass produced.  

In addition to cullet becoming more and more popular and its addition to production 
batches lowering the melting temperature of the batch, (hence reducing the amount of gas 
required), the glass industry prides itself on recycling most of its own rejected production, 
making it less wasteful and more cost-effective. 

 

Figure 5 - Energy costs 

Utility prices rose throughout much of 2008, with electricity costs reflecting the rise in 
natural gas and coal prices. Although crude oil is not used in electricity generation, there is a 
relationship between crude oil and natural gas costs (natural gas prices tend to shadow 
those of crude oil with a lag of about 6 months) and so the mid-2008 surge in oil prices 
affected all energy supplies. 

Wholesale gas prices, which are linked to the previous high cost of crude oil, have increased 
sharply over 2008. A number of proposed EU gas pipelines are currently being planned 
including two further links to Russian Gazprom controlled fields and one additional link to 
fields located in Turkmenistan. The earliest completion date is for the end of 2011 and so 
these will not increase the availability or security of EU gas for the foreseeable future.  

 




































