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 The environmental impact of not recycling will lead to depletion in natural resources,
escalation in environmental pollution, reductions in the economy and rise in energy
consumption.

 Controlled waste if catalytic converter is intact.
 Hazardous waste if catalytic converter is open and catalyst material is exposed.

1. Why Recycle?

The Eco-Innovation Cheshire and Warrington project is part-funded by European Regional Development Fund. It is led by University of Chester who have partnered with Lancaster 

University and with local SMEs in the innovation and development of Low Carbon Technologies. The project is a collaboration with Bullion Tech who operate as a solutions provider in 

managing waste and recycling of metals for countrywide industrial organisation. The purpose of this research project is to develop a method to recycle ceramic fibre. The ceramic 

fibre to be investigated is from catalytic converters.
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Figure 3. SEM-EDS analysis of the  
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2. Background
 The research project would like to create a new method of recycling waste ceramic.
This method is to extract metals such as Al, Si, Mg, Ca from ceramic insulation fibre to recycle the
secondary raw material.
 The present procedure was to extract the precious metals, including platinum, palladium, and

rhodium, with the remaining ceramic sent to landfill.
 This will be done with materials chemistry and processing techniques including digestion and

recrystallization/reprecipitation. The recovered ceramics e.g. alumina or gypsum can potentially be
used to fabricate building materials.

3. Scheme of catalytic converter

The three-way catalysts had three 
simultaneous task; to control 

emissions of Hydrocarbons (HCs), 
oxides of nitrogen (NOx), and 

carbon monoxide (CO) in petrol 
and diesel vehicles (Cooper and 

Beecham, 2013). 

4. Parts for recycling
 Stainless steel catalytic 

converter body (Metal 
recycling)

 Ceramic insulation fibre -
Silicon, Aluminium, 

Magnesium, Calcium 
compounds from catalytic 

converter

Character-
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aluminium, silicon, 
magnesium and                                                                                              
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from the large 
quantity of ceramic 
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the recovered 
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the creation of 
blocks for the 
construction 

industry

Figure 2. XRPD analysis of 
the feed ceramic material 

(Crystalline solids).

6. What is the Unique Selling Point?

Aluminium Silicon Magnesium Calcium

Figure 4. Raw materials used in manufacturing of cement. 

Limestone (CaO, MgO, SiO2), Clay (SiO2, Al2O3, Fe2O3), Iron 

ore (Fe2O3), Others (SiO2, energy) (Islam, 2018). 

Figure 5. The image shows 
the quantitative result of 

the ceramic insulation fibre. 

 The EDS result of milled original ceramic 
insulation fibre at 0 °C as background.  The bar 
graph shows the weight (%) as the quantity of 
the elements. 

 There were 10 elements identified using this 
analytical technique. The following elements 
pass the limit of detection; Oxygen-47.90%, 
Sodium-1.00%, Magnesium-12.40%, 
Aluminium-11.47%, Silicon-20.30%, Sulfur-
0.40%, Potassium-3.29%, Calcium-0.81%, 
Titanium-0.41% and Iron-2.03%. 

 This technique was used to 
examine the particle 
morphology of the ceramic 
material. The ceramic 
insulation fibre are all non-
conductive material. The 
materials were examined in 
secondary electron (SE) mode 
except for non-conductive 
samples which were 
examined in Backscattered 
Detection (BSD) mode. 

 SEM analysis of 24 hours 
milled residue ceramics at 
0 °C (ceramic batch 1), 
80 °C, 100 °C, 120 °C, 
150 °C, 180 °C, 200 °C, 220 °C.

 It had four distinct 
morphologies: 
1- fibres, 2 -rods, 3 –flakes  &                    
4 –droplets. 

 EDS indicated that fibres and 
rods contained Al & Si, while 
droplets contained Si, Al, & 
Na.  A flake rich in K, Mg & Si 
was also tentatively identified 
as a mica flake.

 What has been extracted?
Silicon, Aluminium, Magnesium, Iron, Calcium, Titanium, Potassium.

 What is the residue?
Silicon, Aluminium, Phosphorus, Potassium, Sodium and trace
amount of others.

 60-70% of Al, Si, Mg and Ca believed to be recoverable.
 Represents almost 10-20% reduction in the creation of new Al, Si, Mg and Ca saving both

raw material and energy.
 Presence of the similar phases such as; Zeolites, Magnesium silicates and Calcium

silicates in the ceramic insulation fibre can manufacture a hybrid hydraulic cement for
Bullion tech’s eco concrete interlocking blocks.

 The data from my experimental work is promising, more testing to be carried out.
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