
Using Waste Plastics in the Production of Magnesium

Abstract
The objective of this project is to present the economic and environmental benefits of using waste
plastics as a reducing agent in the thermal reduction process of magnesium production. The
current process for magnesium production uses petroleum coke, an expensive reducing agent.
Replacing petroleum coke with waste plastics not only reduces the cost of production, but also
eliminates a large amount of waste plastics.

Goals
 Propose new process of magnesium 

production
 Identify benefits of new process
 Suggest future implementation strategies
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Implementation
 Use HFC-134a as a cover gas rather than SF6
 Use a gravity separator and near-infrared spectroscopy to separate plastics

from other solid waste
 Introduce new process to US Magnesium, the largest magnesium producer

in North America
 Present process at 73rd Magnesium Conference being held in Rome in May 

2016
 Recommend as a possible MQP or GPS project for further research
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Environmental Benefits
 Cuts CO₂ emissions by eliminating the use of FeSi
 HFC-134a, a replacement for SF₆, reduces the global warming potential 

of the process
 Using oven gas in place of petroleum coke decreases overall CO₂

emissions
 Will reduce the amount of plastics left in our ecosystems

Plastics Generation and Recovery, 1960 to 2008

Proposed Process
Currently, petroleum coke is used as a reducing agent in the thermal
reduction of magnesium oxide to magnesium. It has been proposed
that waste plastics can be used in place of petroleum coke in this
reaction.

Experimental Results
In place of magnesium oxide, a mixture of other metal oxides was reacted with 
a mixture of plastics at 700°C for 15 minutes. The originally black metal oxide 
powder was observed to have turned brownish orange with a few bright and 
shiny particles, suggesting the presence of pure metals. 

X-Ray Diffraction (XRD) and metallographic analysis were preformed to 
confirm the presence of pure metals. 

Economics
Using waste plastics instead of
petroleum coke lowers production
materials cost. This could lower the
price of magnesium, making it a more
competitive alternative to other metals
such as aluminum.
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