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Sustainability of Materials 
Used in Consumer Electronics
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■ Identify substances of concern that are in consumer electronic 
products  (e.g., desktops, laptops, tablets, and smart phones)

■ Metals
■ Aluminum
■ Stainless Steel
■ Nickel

■ Develop a tool to be used in the consumer electronics 
materials selection process to identify and mitigate the 
potential impacts of each material

Objectives

■ Background Research
■ Determined what materials are commonly 

used in consumer electronics.

Methods

Methods Methods

Stainless Steel Findings Aluminum Findings

Nickel Findings Conclusions

■ Background Research
■ Familiarized myself with

■ Life Cycle Assessment (LCA) - a technique to assess 
environmental impacts associated with all the stages of a product's 
life

■ Literature Review
■ Organized findings in results literature framework

■ Stainless steel posses risk to humans through exposure during 
production and use
■ Inhalation of welding fumes and grinding dust 

■ Workers may be at risk for the development of lung cancer, kidney 
damage, and cardiovascular disease (Hedberg 2010)

■ Occupation as a welder has been associated with a 25%–40% 
increase in lung cancer risk (Mannetje 2012)

■ Aluminum is used for structural components 
in which light weight, durability, and strength 
are needed.

■ Workers are exposed to Aluminum during refining, processing, 
and welding
■ Aluminum is a respiratory irritant (CCOHS 2010)

■ Occupational exposure leads to adverse respiratory tract effects, 
asthma, wheezing, dyspnea (shortness of breath), and impaired 
lung function (Krewski 2007)

■ Occupational exposure was significantly correlated with a variety 
of neuropsychiatric symptoms including; loss of coordination, loss 
of memory, and problems with balance (Krewski 2007)

■ Chronic aluminum exposure is associated with Alzheimer’s 
disease
■ aluminum may contribute to the formation of Amyloid proteins in the 

brain, a marker of Alzheimer’s disease (Popović 2014)

■ Nickel is used in the microphone diaphragm, electrical 
connections, capacitors, batteries and surfaces buttons and 
features of consumer electronics.  It is also a constituent in 
stainless steel.

■ Nickel fume in high concentrations is a respiratory irritant
■ produces cancer of the paranasal sinuses and the lung 

(International Agency for Research on Cancer) 
■ as dust or fume causes sensitization dermatitis (Popović 2014) 

■ Dermal contact leads to skin and eye irritation and sensitization

■ Develop safer mining, processing and refinement techniques
■ Use stainless steel with smaller % nickel and chromium

■ avoid austenitic chromium-nickel alloys

■ Discontinue use of nickel in consumer electronics

My focus area

■ Identify environmental and human 
health hazards associated with each 
material by reviewing studies based 
on alternatives assessment and life 
cycle assessment

■ Stainless steel is used in the 
parts which require corrosion 
resistance, machinability, and 
strength. 

Green Mobile Devices

■ Dermal contact with AISI 303 and 316L can lead 
to skin and eye irritation and sensitization 
(Beach 1999)

■ Alternatives Assessment (AA) - a process for identifying and 
comparing potential chemical and non-chemical alternatives that 
can be used as substitutes to replace chemicals or technologies of 
high concern
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