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INTRODUCTION

This handout presents a beginner’s overview of the 
opportunities to use waste glass as a construction 
material in Australia. Did you know that the world 
generated about 2.1 billion tonnes of solid waste 
every year? Among them, about 1.2 million to 1.3 
million tonnes of glass comes from Australia. The 
recycling glass mainly happened and collected 
through the household consumption and commercial 
consumption. The source of glass material is mainly 
from glass packaging, where the glass packaging is 
primarily used in the food and beverage industry. The 
world’s population is growing and urbanisation, thus 
the amount of glass waste generated will continue 
to increase. In fact, waste glass is 100% recyclable, 
it can be reprocessed, and it does not reduce the 
quality or purity of the glass. Therefore, the glass 
is a sustainable resource, and it can completely 
transform waste glass into profit. There are 40% to 
70% of the glass product in Australia are recyclable 
glass. For every 1 million tonnes of waste glass, 
0.60 million tonnes can be recovered each year, 
and the recovery rate can reach to 56%. The energy 
saved per tonne of glass can be saved up to 75%; 
hence, the recycling of waste can greatly reduce the 
environmental pollution.1

BACKGROUND

With the increasingly extensive use of glass materials, 
a large amount of waste glass products is formed, 
resulting in the waste of resources. Waste glass can 
be sent to the material recovery facility (MRF), where 
they can further process the waste glass; thus, the 
waste glass can be reused. There are two outputs 
of glass reprocessing in Australia, which are cullet 
and glass fines. The cullet is waste glass that is 
added to the raw batch in making new glassware, 
the glass fines utilising recycled glass as a substitute 
ingredient for raw materials in other products.

One of the most attractive ways to solve the 
environmental impact is to use waste glass in 
the construction industry because they have a 
wide range of construction sites that require large 
quantities of construction materials. The glass 
contains large quantities of silicon and calcium in its 
chemical composition, and it can be use with glass 
powder as supplementary cementitious material in 
construction material. The recycled glass can be 
substituted for up to 95% of raw materials. Crushed 
recycled glass that can be use as filler in other 
construction materials, such as cement, asphalt, 
ceramic, insulation batts and filtration medium. This 
will not only have environmental benefits but also 
economical. 2

The use of recycled glass can also slow down the 
mining process, and using recycled glass as raw 
material will produce the following benefits: 

• Reduce landfill.
• Reduce CO2 emission: for every 10% of 

cullet used in production and it will reduce 
approximately 5% carbon emission.

• Reduce virgin raw materials usage.
• Energy saving: for every 10% of used cullet, it 

will save approximately 3% energy, and cullet 
requires less energy compare to raw materials.

TABLE 1

Table 1 shows that recycled glass can be used as an 
ingredient to replace the raw materials in construction 
products or mixed into existing formulas. Adding 
waste glass as an additive to these materials does 
not affect its original performance of the product. 
Instead, it shows better performance in some 
products. For example, waste glass as an additive 
in reclaimed tiles. The tile is not strong enough in its 
machinal properties, by mixing with 20% of waste 
glass will improve its performance. Same as use 
glass powder as a replacement for traditional sand 
water filtration media, the glass is more effective 
than virgin sand. 3

“If it can’t be reduced, reused, repaired, 
rebuilt, refurbished, refinished, resold, 
recycled, or composted, then it should 
be restricted, designed or removed from 
production.”  4

– Pete Seeger, Folk Singer & Social Activist

Material Product Application

Cement Geopolymer 
cement

Adding glass micro-
spheres, or replaced the 
other raw materials

Asphalt Glassaphalt Glass waste as additive, 
or replaced the other 
natural raw materials 

Cermics Tiles, Bricks, 
Porcelain, 
Stoneware, 
Glazes

Glass waste as additive, 
or replaced the other raw 
materials 

Insulation 
batts

Glass wool batts Add crushed glass 
powder into polyurethane 
foam insulating materials

Filtration 
medium

Glass filtration 
media

Glass powder replace-
ment for traditional waster 
filtration media
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CASE STUDY 

Use recycled glass into insulation

Fletcher Insulation is one of the leading insulation 
companies in Australia. Fletcher Insulation is the 
first insulation company that has obtained Good 
Environment Choice Australia (GECA) certification 
for its glasswool batts and unfaced blanket range 
of products. Fletcher Insulation uses a large amount 
of recycled materials to produce sustainable 
products. Their insulation material comes from the 
waste stream in glass cullet to produce glasswool 
insulation. Up to 74% of the total raw materials input 
of glasswool production came from post-consumer 
waste sources, such as scrapped car glass, residual 
materials from the glass manufacturing industry, and 
glass bottles from the packaging industry. Australia 
produces approximately 80,000 tonnes of insulation 
materials every year. Up to 70% of them can be 
recycled glass; hence the industry has the capacity 
to recover nearly 50,000 tonnes of glass.5

There is a challenge for applying glass to glasswool 
insulation. When producing glasswool insulation, it 
can only use up to 33% of bottle glass. If it exceed 
33%, the product will have a problem because 
during the manufacturing process, the mixture is 
contaminated with too much coloured glass, it will 
increase the risk of sub-standard product. To solve 
this problem, Fletcher Insulation has established a 
cooperative relationship with the recycling industry 
to improve the quality of waste glass. 

Using waste glass in glass wool insulation will have 
following benefits:

• Reduce the cost as the price of using waste 
glass is cheaper than unused glass material.

• Reduce energy consumption in the 
manufacturing process of insulation material, 
raw materials require 1600 °C during the 
production process, and the use of waste 
glass can be reduced to 800 to 900 °C.

• Low environmental impact.
• Low product emissions.

Figure 2:  Manufacturing matrix for re-purposed 
glass fines (RMIT,2019)

Figure 3:  Annual environmental benefited due to 
recycling waste glass in Australia 
(The Australian recycling sector,2012) Figure 4: Glasswool Insulation (Nuclear-power)

Figure 1:  Glass Recycling process
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