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PROJECT OVERVIEW

CMI, PFI, and the HCPA commissioned RRS to research the technical and 
market barriers to recycling steel and aluminum aerosol and pet food 
cans and to develop recommendations to overcome these barriers. 

SPECIFICALLY, THIS PROJECT SOUGHT TO:

• Develop a better understanding of MRF sortability, commoditization, 
and end market acceptability for aluminum and steel aerosol and pet 
food cans.

• Document specific technical hurdles at the MRF or within the commodity 
bale that impede the recycling of aluminum or steel aerosols and pet 
food cans.

• Develop actionable recommendations to address any technical or 
market barriers to aluminum or steel aerosol and pet food can recycling.
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PROJECT METHODOLOGY

RRS CONDUCTED THE FOLLOWING TASKS AS PART OF THIS PROJECT.

TASK 1: END MARKET SURVEY
• RRS interviewed scrap metal operations, aluminum tollers, and 

aluminum/steel end markets to identify the typical value recovery supply 
chains and identify any barriers to acceptance of steel and aluminum 
aerosol and pet food cans.

TASK 2: MRF OPERATOR SURVEY
• RRS surveyed U.S. MRF operators to understand the sortability and typical 

commoditization of aluminum and steel aerosols and pet food cans. 

TASK 3: RECOMMENDATIONS
• RRS developed specific recommendations on how to address any technical 

or market barriers to recycling steel and aluminum aerosols/pet foods can 
through improved sortation, commoditization, and end market acceptance. 
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INTERVIEWS
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SURVEY SCOPE AND FOCUS

RRS CONDUCTED 13 MRF-OPERATOR INTERVIEWS, 
INCLUDING REPRESENTATIVES FROM TWO OF THE LARGEST 
MRF OPERATORS IN THE US.

PROFILE OF MRFs INTERVIEWED:
• Single stream (majority) and dual stream facilities (minority)
• Smaller local facilities, larger regional facilities, and national

waste service providers

INTERVIEWS FOCUSED ON:
• Acceptance of steel and aluminum aerosol and pet food cans

(see definition of explicit acceptance in the appendix)
• How they are sorted & destination w/in the MRF
• Identifying losses within the MRF
• Volume processed
• Grades sold
• Market sensitivity & price reductions
• Markets & buyers
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Interview Template



MRFs INTERVIEWED
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MRF NAME # MRFS 
REPRESENTED

LOCATION

Mazza Recycling 1 Tinton Falls, NJ

CalWaste 1 San Jose, CA

FCC Environmental 2 Dallas and Houston, TX

Alpine GFL 1 Denver, CO

Eureka 1 Minneapolis, MN

JP Mascaro Total Recycle 1 Birdsboro, PA

Rumpke 2 OH, IN, KY

High Point 1 Jamestown, NC

Emmet County 1 Harbor Springs, MI

Palm Beach County SWA 1 West Palm Beach, FL

Anonymous 2 Large municipal MRF

Total Independent MRFs 
Represented

14

Waste Management 49 National MRF operator

Anonymous <50 National MRF operator

Total ~100

WASHINGTON

OREGON

MONTANA

CALIFORNIA

ARIZONA

WYOMING

NEVADA

IDAHO

UTAH
COLORADO

NEW
MEXICO

TEXAS

OKLAHOMA

NORTH
DAKOTA

SOUTH
DAKOTA

NEBRASKA

KANSAS

LOUISIANA

ARKANSAS

MISSOURI

IOWA

MINNESOTA
WISCONSIN

ILLINOIS
INDIANA

MICHIGAN

OHIO

KENTUCKY

TENNESSEE

FLORIDA

MISSISSIPPI ALABAMA
GEORGIA

SOUTH
CAROLINA

NORTH
CAROLINA

VIRGINIA
WEST

VIRGINIA

PENNSYLVANIA

MARYLAND

NEW
YORK

MAINE

ALASKA

HAWAII

DELAWARE

NEW
JERSEY

VERMONT
NEW

HAMPSHIRE
MASSACHUSETTS

CONNECTICUT RHODE
ISLAND

Total US Residential MRFs: ~400
Total U.S.  Tonnage of Recyclables Processed by Interviewed MRFs: ~50%



TYPICAL 
LARGE MRF 
SORTATION 
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FINDINGS: AEROSOL SAFETY
MRF PERSPECTIVES
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AEROSOLS SAFETY – PERCEIVED RISK & STUDIED RISK

Safety was raised as an issue by 
many MRFs. Several MRFs 
reported fires during baling; but 
the source of these fires is often 
not confirmed. Some MRFs believe 
they are caused by propane 
tanks or batteries, while others 
believe the cause is aerosols. 
There were reports of reactive 
residual products in aerosols 
known to cause problems (i.e., 
bear spray).

WM’s corporate position is anti-
aerosols due to fire risk. They say, 
“Baler fires are probably the 
biggest source for MRF fires and 
the biggest cause for baler fires is 
probably pressurized vessels with 
flammable material.”

11© RRS 2021

EXTERNAL RESEARCH 

PERCEIVED RISK STUDIED RISK SOURCE*

Flammability / 
Explosiveness

Likelihood of accident with no significant 
consequences were evaluated to be low 
or remote. Likelihood of accident with 
significant consequences was evaluated to 
be very low.

Factory Mutual Research 
Corporation (Insurance) (1996)

Hazardous 
Waste 
Designation

Under the federal RCRA regulations, 
household waste is excluded from the 
definition of hazardous waste. 

US EPA in a letter to the 
Chemical Specialties 
Manufacturers Association 
(1993) 

MRF will receive 
non-empty cans

Collected steel aerosol cans have less than 
3% residual remaining and meet the U.S. 
Code of Federal Regulations 
for “empty.”

Houston-based study 
conducted by the Steel 
Recycling Institute

*These documents can be found appended to the final project deliverable. They were provided as background reference 
material by Dave Keeling, Former Director, Recycling of the Steel Recycling Institute.
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MRF FINDINGS – STEEL
Aerosol and Pet Food Cans
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KEY FINDINGS – STEEL 

ACCEPTANCE
• Most of the independent MRFs interviewed explicitly accept*

steel aerosols (9 out of 14) and pet food cans (11out of 14).
• Neither of the national operators (representing just under 100

MRFs) explicitly accept any kind of aerosols. One of the
national operators accepts pet food cans and the other did not
respond to inquiry.

SORTING
• Magnets are efficient at pulling out steel. MRF operators across

the board were confident that most steel is recovered.
• All the MRFs interviewed sort steel aerosols and pet food cans

to a recycling commodity, even if they are not explicitly
accepted.

MARKETABILITY
• There are no penalties, price downgrades, or rejections for steel

bales that contain aerosols or pet food cans.
• The predominant end market for MRF steel bales are brokers

and scrap managers that further process the material before
being sold to end markets.

13© RRS 2021

ISSUE/CONSIDERATION SIGNIFICANCE

Full cans (rare) MRF over-head magnets are strong 
enough to remove full / partially 
full aerosol and pet food cans, but 
too many full cans can pose 
marketing challenges based on 
local market conditions.

Size/Dimension Items under 2 or 3 inches in any two 
or more dimensions can be lost 
through the glass screen. This 
includes small cans and/or 
crushed/flattened cans. Extent of 
loss is unknown.

ISSUES EXPLAINED

Interviewers asked for input on issues that might impact recovery at 
the MRF. Operators cited weight and size/dimension as two 
potential factors that influence flow. 

*See appendix for definition of “explicitly accept”.
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MRF FINDINGS – ALUMINUM
Aerosol and Pet Food Cans
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KEY FINDINGS – ALUMINUM 

MRF ACCEPTANCE

• For the most part, aluminum aerosols and pet food cans are either not 
accepted or they are “tolerated.” 

• MRFs that accept them do so because they comprise a very small 
fraction of incoming MRF material (<0.1-0.5% is non-UBC). Most MRFs 
expressed hesitancy to receive more. 

• Independent MRFs: 10 of 14 explicitly accept aerosols; 11 of 14 
explicitly accept pet food cans.

• Neither of the national MRF operators (representing just under 100 
MRFs) explicitly accept any kind of aerosols. One of the national MRF 
operators accepts pet food cans and the other did not respond to 
inquiry. 

SORTING

• MRF operators decide how to sort non-UBC aluminum based on (1) The 
quantity in their material stream; (2) Their capacities for sorting, 
collecting, and storing the material; (3) The tolerance of their buyers for 
UBC bales containing non-UBC aluminum.

• The majority of independent MRFs sort aluminum aerosols (11 of 14) 
and pet food cans (13 of 14) to a recycling commodity; even if not 
explicitly accepted. 

15© RRS 2021

• Only one of the national MRF operators recovers aluminum aerosol 
and pet food cans through their commodity bales. The other national 
MRF operator sorts aluminum aerosols to residue (for landfill) but did 
not respond to inquiry regarding pet food cans. 

• Producing a non-UBC aluminum bale (or to redirect non-UBC to a 
mixed metal commodity stream) requires manual labor and equipment 
(e.g., conveyors, bins, bunkers, forklift, etc.). 

• Most independent MRF operators interviewed were open to 
considering a business case to proactively recover more non-UBC 
aluminum, but volume and economics must justify the effort.

MARKETABILITY

• Downgrades and rejections are common when aluminum aerosols and 
pet food cans are mixed with UBC. End market tolerance for non-UBC 
items in UBC bales is higher in MRFs that generate very large volumes 
of material. 



ISSUES EXPLAINED – ALUMINUM 

Interviewers asked for input 
from MRF operators on 
common issues that might 
impact recovery at the MRF. 
Operators cited weight and 
size/dimension as two 
potential factors that 
influence flow. 

16© RRS 2021

ISSUE/CONSIDERATION SIGNIFICANCE

Full cans (rare) / food 
residue

Depending on settings, the eddy current separator 
(ECS) can eject full / partially full cans. However, if 
cans exceed a certain weight threshold (which differs 
based on the ECS settings), they can be missed.

Another issue with pet food residue is pests, 
especially in low-volume MRFs that must store 
material before accumulating enough volume for a 
shipment to end markets. 

Size/dimensions Items under 2 or 3 inches in any two or more 
dimensions can be lost through the glass screen. This 
includes small cans and/or crushed/flattened cans. 
Extent of loss is unknown.
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END MARKET RESULTS
Steel Aerosol and Pet Food Cans
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STEEL END MARKET 
INTERVIEW SCOPE 
AND FOCUS
INTERVIEWS FOCUSED ON:

• Acceptance/tolerance of steel aerosol and pet 
food cans

• Recycling process used

• Products created 

• Downstream markets

• Solutions and recommendations for increasing 
recycling of these items

18© RRS 2021

Interview Template



STEEL END MARKETS INTERVIEWED
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EXPERT AFFILIATION LOCATION(S) CONTACT

1 Dave Keeling
Former Director, Recycling SRI

Formerly of Steel Recycling Institute N/A dfkeeling@gmail.com

2 Lori Tansk Smith
Trader

TMS International (seller for USA Steel, AK 
Steel and others; buyer for Tin Plate Mills)

Pittsburgh, PA (412)-848-3235

3 Kari Bliss
Customer Experience & Sustainability Leader

Padnos - Intermediary scrap processor 
(sells to mills and foundries)

Michigan kari.bliss@padnos.com

4 Steve Campbell
Sr. Director of Planning & Development

Schupan - Scrap metal recycler Michigan scampbell@schupan.com

5 Marcos Corradin
Director of Marketing and Strategy
Jeffrey Becker
Strategic Consultant
Kevin Zeik
Senior Research Fellow

US Steel – Integrated steel mill MI, IN, AL, IL, 
TX OH, MN, 
PA, CA

MCorradin@uss.com

RRS conducted interviews with 5 steel end market experts. 

mailto:dfkeeling@gmail.com
mailto:kari.bliss@padnos.com
mailto:scampbell@schupan.com
mailto:MCorradin@uss.com


KEY FINDINGS - STEEL

ACCEPTANCE
• Steel aerosol and pet food cans are readily accepted by end markets. 

These items are received shredded or densely baled.
• Steel recyclers are agnostic to plastic, paper, coatings, etc. that may 

prohibit recyclability in other products.

SOURCING
• Steel manufacturers typically source steel from scrap managers and 

aggregators instead of directly from MRFs for volume reasons.
• Example scrap bale spec (from TMS International): “Must be free of all 

flammable liquids and closed/sealed containers, such as gasoline tanks 
and propane tanks; no shotgun shells. All aerosol cans must be 
punctured, broken and drained. No closed containers are permitted. 
Bundles must not contain free liquids. Must be free of plastic, paper, 
glass, wood, oil drums, excess paints, electrical wire, chrome, non ferrous, 
dirt, concrete, trash, grease, cloth, oils and any other non metallic
material. Absolutely no radioactive material.”

CAPACITY
• Steel end markets enjoy national reach: 40 of 50 states have electric arc 

furnaces (EAF). This makes access to end markets very convenient.
• There is ample capacity for steel mills to absorb higher volumes of steel 

from scrap managers across the country. 
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ISSUE/CONSIDERATION SIGNIFICANCE

Flammability Safety/flammability was not a large 
concern because (a) aerosols comprise a 
low percentage of bale and (b) they are 
typically discharged through the baling 
process. If aerosols comprised a higher 
percentage of the bale, the end markets 
may express more concern.

Liquid Liquid poses a problem for steel mills, but 
the baling at the MRF typically expresses 
any remnant liquid. 

Plastics Plastic parts and paper labels are not a 
problem. In fact, they can add beneficial 
energy to the heat process.

ISSUES EXPLAINED

Interviewers asked for input from end markets on common issues that might 
impact recovery or operations. End markets weighed in on flammability, liquid, 
and plastic components. 
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END MARKET RESULTS
Aluminum Aerosol and 
Pet Food Cans
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ALUMINUM END MARKET 
INTERVIEW SCOPE 
AND FOCUS
INTERVIEWS FOCUSED ON:
• Acceptance/tolerance of aluminum aerosol 

and pet food cans

• Recycling process used

• Products created 

• Downstream markets

• Solutions and recommendations for increasing 
recycling of these items

22© RRS 2021

Interview Template



ALUMINUM END MARKETS INTERVIEWED
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EXPERT AFFILIATION LOCATION(S) CONTACT

Chad Kripke
Trader

Kripke Enterprises - Non-ferrous scrap broker 
specializing in aluminum; toller

Toledo, Ohio chad@kripke.com

Jason Kozin
Trader

Imperial Aluminum - Secondary aluminum 
alloy producer, scrap recycler, toller, broker 
(sells into auto and die casting industries)

Southeast and Midwest jasonk@imperialgp.com

Travis Carr
Director of Sales

Real Alloy – Large aluminum recycling and 
specification alloy producer; converter

12 facilities across US that can 
handle MRF grade bales

Travis.Carr@realalloy.com

Kari Bliss
Customer Experience & Sustainability Leader

Padnos - Intermediary scrap processor (sells 
to mills and foundries)

Michigan kari.bliss@padnos.com

Steve Campbell
Sr. Director of Planning & Development

Schupan - Scrap metal recycler Michigan scampbell@schupan.com

Rory
Metals Purchasing Team

Novelis –mill (can sheet; wrought alloys for 
auto sector; specialty products). Recently 
acquired Aleris.

Mills in NY, GA, KY, VA, IA, OH
Tollers across the country

rory.shaffer@novelis.adityabirla.com

In addition to the interviews, RRS incorporated insights from previous research from the following aluminum end markets. 

COMPANY DESCRIPTION LOCATION(S)

Gottlieb Deox producer Pittsburgh, PA

Scepter RSI producer TN, NY, IN

RRS conducted interviews with 6 end market experts.

mailto:chad@kripke.com
mailto:jasonk@imperialgp.com
mailto:Travis.Carr@realalloy.com
mailto:kari.bliss@padnos.com
mailto:scampbell@schupan.com
mailto:rory.shaffer@novelis.adityabirla.com


KEY FINDINGS

OVERALL

• Aluminum aerosols and pet food cans are suitable for remelt scrap ingot 
(RSI) and deox end markets. Sheet mills do not want them. Sheet mills only 
accept pure UBC and RSI.

• Most secondary end markets are eager for material and willing to work 
with potential suppliers (brands) to unlock new sources. 

SCRAP DEALER/ INTERMEDIARY PROCESSOR PERSPECTIVE

• Scrap yards and intermediary processors accept mixed aluminum bales, 
aerosols, and pet food cans because these facilities generally have the 
equipment to separate, shred, and clean materials for shipping to 
secondary processors like RSI and deox.

SECONDARY PROCESSOR PERSPECTIVE (RSI AND DEOX)

• RSI and deox end markets are more flexible and can accept mixed alloys 
and small amounts of plastic and other contaminants. Secondary processors 
may not have predetermined specs. Instead, they will run trials of materials 
from new suppliers.

• Mills like Novelis use secondary processors to process heterogenous scrap 
into an RSI suitable for their mills. These are called tollers. 
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MILLS

• Can and auto sheet mills, like Constellium, Tri-Arrows, Logan, Alcoa, and 
Novelis, generally do not accept UBC or off-spec UBC bales from MRFs and 
are not a direct end market for postconsumer aerosols or pet food cans. 
However, Novelis does purchase empty post-production aerosols.

• Mills have strict standards and specifications for sourced materials and cannot 
tolerate the plastic, steel and other contaminants that may be present. 

– Plastic issues: Plastic is a significant safety concern due to its flammability 
and its ability to ignite magnesium on delaquering lines. It could be cause to 
reject an entire bale. if there’s too much plastic, the delaquer furnace gets 
too hot and it slows the feed rates down or burns the baghouse and shuts 
equipment down. (Novelis)

– Paper and organics issues: Same issue as with plastic. Even small quantities 
can cause issues in the delaquer and decoating furnace (which were 
designed to take paint off UBC). 

– Steel issues: Steel melts at a higher temperature than aluminum and is a 
contaminant to aluminum recycling. Can sheet is highly sensitive to high 
ferrous levels. 

– Moisture issues: Mills have a low tolerance for moisture because water 
turns to steam and explodes in the furnace.



KEY ISSUES EXPLAINED

INTERVIEWERS ASKED FOR INPUT FROM END MARKETS ON COMMON ISSUES THAT MIGHT IMPACT RECOVERY. END MARKETS 
WEIGHED IN ON SEVERAL FACTORS. 
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ISSUE/CONSIDERATION SIGNIFICANCE

Aerosol Contents Intact aerosols with contents can explode in the furnace depending on the type of furnace used. However, aerosols can 
be shredded to avoid this issue.

Plastic Parts Plastic is not a problem for secondary processors making RSI and deox. While plastic is volatile, it can be handled by 
rotary furnaces. The plastic oxidizes (i.e., burns), comes out the top, and goes to residue. Baghouses capture the smoke, so 
it’s not harmful to the environment. Some scrap managers can separate plastic parts through shredding. 

Mills and foundries* do not want any plastic. 

Steel Parts (e.g., steel spring) Steel melts at a higher temperature than aluminum and is a contaminant to aluminum recycling. However, steel is relatively 
easy to remove after shredding or during melting in a rotary furnace.

Pet Food Residue Pet food residue does not seem to be a technical or operational barrier to recycling. It can be a nuisance issue (smell, 
pests). However, shredding and power washing at the scrap yard can solve the problem. 

The larger concern is yield. End markets don’t wan to pay for weight that is not the target material.

*See appendix for difference between mill and foundry.



26

RECOMMENDATIONS

© RRS 2021



RECOMMENDATIONS TO IMPROVE RECOVERY OF AEROSOL 
AND PET FOOD CANS – PART 1 OF 2

The recommendations below are presented in a sequenced order of recommended implementation.

27© RRS 2021

PRIORITY CATEGORY DESCRIPTION OF INTERVENTION RATIONALE TARGETED OUTCOMES BENEFITS RISKS/CHALLENGES

1 MRF 
Acceptance 
(National 
Operators)

Engage WM and other national MRF 
operators in a targeted conversation 
about aerosols to better understand 
concerns (i.e., flammability) and 
identify actions to address those 
concerns (i.e., testing).

Given that two of the largest 
national MRF operators in the U.S. 
have a policy against accepting 
aerosols, large scale recovery will 
be difficult to achieve without 
addressing this gap.

Collaboration on MRF flammability 
testing. 

Results could 
exonerate aerosols 
as the fire culprit.

Results could show that 
aerosols are a fire 
hazard and should not 
be collected in the 
municipal curbside 
recycling system. 

2 MRF and End 
Market 
Support

Launch a non-UBC aluminum recovery 
consortium.

A coalition can help leverage joint 
investment to scale MRF solutions and 
intermediate processes to clean and 
prepare materials for end markets. 

Identification of other stakeholders 
with an interest in non-UBC 
recovery and establishment of a 
non-UBC recovery initiative.

Collective action 
and funding for 
recovery of non-
UBC aluminum.

Coordination and 
administration of the 
coalition requires strong 
leadership.

3 Labeling Based on outcome of flammability 
testing above, label aerosols with clear 
disposal instructions for consumers. 
Label sprays like mace and bear 
spray non-recyclable. For products that 
are not a MRF hazard, instruct 
consumers to empty aerosols before 
recycling. 

For pet food cans, label products with 
instructions for consumers to empty and 
rinse before recycling (where accepted 
for recycling).

Ensure consumers are clear on the 
actions needed to recycle aerosols 
and pet food cans.

Informed consumer disposal 
behavior.

Properly disposed 
containers and 
increase capture 
rate of targeted 
materials.

Consumer behavior 
modification is a 
challenge.



RECOMMENDATIONS TO IMPROVE RECOVERY OF AEROSOL 
AND PET FOOD CANS – PART 1 OF 2

The recommendations below are presented in a sequenced order of recommended implementation.
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PRIORITY CATEGORY DESCRIPTION OF INTERVENTION RATIONALE TARGETED OUTCOMES BENEFITS RISKS/CHALLENGES

4 MRF Recovery Understand the extent of loss of small-
format products at the MRF. Conduct 
audits of the glass stream at different 
MRFs.

Extent of product loss to the glass 
stream at the MRF is currently 
unknown. 

Identify solutions, such as new 
processes to recover small format 
aerosols and pet food cans from 
the glass stream and/or product 
design modifications.  

Increased recovery 
at the MRF; 
informed product 
design (size and 
dimensions).

The glass beneficiation 
landscape is thin and 
complex. Need to prove 
a return on investment 
for glass clean up.

5 MRF 
Acceptance 
(Infill)

Develop a prioritized list of MRF 
operators and pursue changes to their 
acceptable material list during contract 
renewals (not mid-contract).

This is an infill strategy to cover 
geographics where national MRF 
operators do not have a presence. 
Focus on high-volume MRFs first. 
Volume will dictate the MRF’s interest 
and ability to sort and is an 
important factor in end market 
demand.

Increased MRF acceptance of 
aerosols and pet food cans.

Increased product 
recycling rates.

MRFs may require 
funding to make 
upgrades necessary for 
marketing a new 
commodity or bale type.

6 Container 
Design

• Design out multi-material 
packaging to the extent possible.

• Minimize weight of plastic. Too 
much plastic causes fires during the 
aluminum recycling process and 
impacts yield.

• Design for disassembly. Design for 
actuator separation – not by the 
consumer but through end market 
processing. Consider their processes 
– crushing/shredding etc. 

Design packaging for optimal 
recovery within existing end market 
systems.

Work with end markets to find 
balance between separation of 
components and design 
performance. 

Improved yield, increased 
commodity value; increased 
demand.

Increased recycling 
rates and 
availability of 
recycled content on 
the market.

Consider tradeoffs 
between product 
performance and end of 
life recyclability. 
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THANK YOU
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APPENDIX



RRS PROJECT TEAM
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ANNE JOHNSON
Vice President
25 Years of  Experience 
ajohnson@recycle.com
Project Advisor

CHRIS KING
Senior Engineer
11 Years of  Experience
cking@recycle.com
MRF Interviews

MARISA ADLER
Senior Consultant
15 Years of  Experience
madler@recycle.com
Project Manager
End Market Interviews -
Aluminum

SHAUN SPALDING
Years of  Experience
sspalding@recycle.com
MRF Interviews

BRYCE HESTERMAN
Consultant
10 Years of  Experience
bhesterman@recycle.com
End Market Interviews - Steel



© RRS 2021

WHO WE ARE

30+

45+

660
1,000

OUR SKILLS
years in recycling and 
managing resources

employees in 
4 countries

years combined 
field experience

projects across 
9 markets
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AEROSOL AND PET FOOD CAN MARKET OVERVIEW
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AEROSOL MARKET OVERVIEW

Aerosols Share # Sold Most 
Common 
Size

Most Common Dimensions Alloy, if mostly 
aluminum

Aluminum 
aerosols

20% 739 M 12 oz or 
16 oz

Common diameters range between 35mm to 66mm, so many of these 
are less than two inches. 53, 55, 59mm are very common, though the 
travel size has good volume and are less (38mm – 45mm). There are a 
limited number of 50mm, which could make for an interesting test 
case.some aluminum cans are getting smaller – 22 mm for asthma 
inhalers; 25 mm for other smaller sized products. While these are not as 
common as others, the market is apparently growing.

1000 series

Steel aerosols 80% 2.882 B 12 oz or 
16 oz

Common diameters are 202, 205, 211, 214 (all of which are larger 
than two inches). There are a couple of can sizes with a dimeter less 
than two inches for steel (112 is the diameter which is approximately 45 
mm), but these are not common in the market.

n/a

Total Aerosols = 
3.622 B

100% 3.622B

AEROSOL MARKET SEGMENTS AND PACKAGING

Aerosols Share Mostly 
Consumer 
(>85%)

Mostly 
Commercial 
(>85%)

Most Common 
Material

Personal care 22% X Mostly Al

Household product 28% X Mostly steel

Food Products 16% X Mostly steel

Auto, Lube & Indust. 14% X Mostly steel

Paints & Finishes 13% >50% <50% Mostly steel

Insect Spray 7% unknown unknown Mostly steel

Misc 1% X Mostly steel

Animal Products n/a <50% >50% Mostly steel

PET FOOD CAN MARKET OVERVIEW

Pet Food Cans Share # Sold Most common size Most Common Dimensions Alloy, if mostly aluminum Consumer

Aluminum pet food cans 75% 5,800,500,000 3 oz and 5.5 oz 3.5cm x 6.5cm; 4cm x 8.5cm respectively 5000 series, mostly 5042 alloy Mostly (>85%)

Steel pet food cans 25% 1,933,500,000 13 oz and 22 oz 10cm x 7.4cm n/a Mostly (>85%)

Total Pet food cans 100% 7,734,000,000



SUMMARY OF RESULTS – STEEL 
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PRODUCT MRF TYPE # MRFs EXPLICITLY ACCEPTING 
ITEM

# MRFs RECOVERING FOR 
A RECYCLING END MARKET

COMMODITIES 
PRODUCED

Aerosols (Steel) Independent MRFs Interviewed 
(14)

10 of 14 14 of 14 • Steel (13)

• Steel or Scrap Metal 
(1)

National MRF Operators 
Interviewed (2)

0 of 2 1 of 2 • Steel (2)

Pet Food Cans 
(Steel)

Independent MRFs Interviewed 
(14)

11 of 14 14 of 14 • Steel (13)

• Steel or Scrap 
Metal (1)

National MRF Operators 
Interviewed (1) 

1 of 1 1 of 1 • Steel (1)



SUMMARY OF RESULTS – ALUMINUM 
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PRODUCT MRF TYPE # MRFs EXPLICITLY 
ACCEPTING ITEM

# MRFs RECOVERING FOR 
A RECYCLING END MARKET

COMMODITIES PRODUCED

Aerosols 
(Aluminum)

Independent MRFs 
Interviewed (14)

10 of 14 11 of 14 • UBC bale (3)

• Non-UBC mixed aluminum bale (7)

• Scrap metal bale (1)

• Residue (3)

National MRF Operators 
Interviewed (2)

0 of 2 1 of 2 • Residue (1)

• The other varies by location (some send to 
residue and some create a non-UBC mixed 
aluminum bale)

Pet Food Cans 
(Aluminum)

Independent MRFs 
Interviewed (14)

11 of 14 13 of 14 • UBC bale (4)

• Non-UBC mixed aluminum bale (7)

• Scrap metal bale (2)

• Residue (1)

National MRF Operators 
Interviewed (1) 

1 of 1 1 of 1 • Varies by location (residue or non-UBC )

Scrap grades in decreasing order of value:
a. Clean UBC 
b. MRF UBC 
c. Foil Bale
d. Non-UBC Mixed Aluminum
e. Mixed Metal / Scrap Metal



STEEL RECYCLING FLOW DIAGRAM 
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SUMMARY OF STEEL RECYCLING

Steel is an iron alloy, meaning it is made up 
of a combination of metals and non-metals 
including carbon, iron, and tin. 

Steel is the most recycled material in the 
world. Its metallurgical properties allow it to 
be recycled continually with no degradation 
in performance, and from one product to 
another.
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RECYCLING STEPS INCLUDE:
• Sorting: Steel is separated from other types 
of metals and contaminants

• Shredding. Steel is shredded to increasing 
surface area and promote the melting process.

• Melting. Scrap metal is melted in a furnace at 
a mill or foundry and cast into new molds for 
new products



COMMUNITY
DROP OFF

ALUMINUM RECYCLING FLOW DIAGRAM 
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https://youtu.be/ZCjvmiuHpgk

MATERIAL RECOVERY FACILITIES – EDDY CURRENT
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https://youtu.be/ZCjvmiuHpgk


UBC SPEC

Taldon BALED ALUMINUM USED BEVERAGE CAN (UBC) SCRAP
Shall have a minimum density of 14 pounds per cubic foot (225 kg/m3), and a maximum 
density of 17 pounds per cubic foot (273 kg/m3) for unflattened UBC and 22 pounds per cubic 
foot (353 kg/m3) for flattened UBC. Size: Minimum 30 cubic feet (.85 m3), with bale range 
dimensions of 24” to 40” (61 to 132 cm) by 30” to 52” (76 to 132 cm) by 40” to 84”(102 to 
213 cm). The only acceptable tying method shall be as follows: four to six 5/8” (1.6 cm) x 
.020” (5 mm) steel bands, or six to ten #13 gauge steel wires (aluminum bands or wires are 
acceptable in equivalent strength and number). Use of skids and/or support sheets of any 
material is not acceptable. Must be magnetically separated material and free of steel, lead, 
bottle caps, plastic cans and other plastic, glass, wood, dirt, grease, trash, and other foreign 
substances. Any free lead is basis for rejection. Any and all aluminum items, other than used 
beverage cans, are not acceptable. Variations to this specification should be agreed upon prior 
to shipment between the buyer and seller
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2020 Institute of Scrap Recycling Industries, Inc.



SUMMARY OF ALUMINUM RECYCLING

The aluminum recycling industry is characterized by companies that fit one of the following 
profiles: large integrated aluminum producers, independent manufacturers of wrought products 
(shaped for end product use), producers of secondary-specification alloy ingot, and toll processors 
that reclaim metal for producers without taking title to the recoverable scrap or dross. Industrial 
aluminum recyclers range from single small plants to multiplant operations. 

AN ALUMINUM RECYCLER MAY PERFORM AT LEAST ONE OF THE FOLLOWING ACTIVITIES:

• UBC Processing—Aluminum is recovered from UBCs and new scrap generated by the 
canmaking process. This forms a closed-loop scrap source that recycles used cans back into new 
can sheet.

• Secondary Specification Aluminum Alloys Production—Aluminum is recovered from scrap of 
various sources to produce a specific alloy ingot for a customer. The end product is commonly 
called specification aluminum alloy and includes 18 different alloys, each of which has a 
specific chemical composition. The specific alloy is dependent on the customer’s intended end 
product, such as an automobile part or other consumer product.

• Remelt Secondary Ingot (RSI) Production—Aluminum scrap is recycled into an intermediate 
product without a specific chemical composition, which can then be sold into the market. The 
customer will then remelt the ingot (hence the name) and add alloys to meet the unique chemical 
specifications of the intended end product.

• Deoxidation Ingot Production—Aluminum is recovered for steel deoxidizer products, which are 
important in the steelmaking process. The end product may take the form of various aluminum 
shapes—shot, cones, stars, or pyramid shapes.
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Source: GreenBlue

• Dross Processing—Aluminum is recovered from dross, which is a byproduct that forms in 
furnaces during normal melt processing. Dross contains aluminum that ranges from 10 
to 80 percent entrained with other metal oxide impurities formed during the melting 
process, which include chloride, fluoride, and aluminum oxides. In this process, the 
aluminum is recovered from the dross either mechanically or by adding salts during the 
melting process. The recovered aluminum may be returned to a customer through a 
tolling relationship as molten metal or RSI.

Excluding fabricating mills with remelt facilities, the U.S. secondary aluminum 
industry comprises approximately 50 companies or plants that produce foundry ingot 
and/or scrap ingot billet (Aluminum Association Inc., undated a).

Tollers have their own furnaces and process for others. They do not purchase scrap.

Potential aluminum recycling steps (these vary by processor):

• Step 1: The bale goes through a debaler

• Step 2: The material crosses over a magnet

• Step 3: The material is shredded 

• Step 4: The material flows through the de-lacquer furnace to burn off paint and paper 
contamination

• Step 5: The material is direct charged into sidewall of a furnace and turned into 
molten aluminum



SECONDARY ALUMINUM PRODUCERS IN NORTH AMERICA
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Source: Recycling Today (2018)

MARKET VALUE

Scrap grades in order of value

i. Clean UBC (Deposit and 
buy-back)

ii. MRF UBC 

iii. Foil Bale

iv. Non-UBC Mixed Aluminum 
Bale

v. Mixed Metal Bale

The more homogeneous a bale 
is, the higher the value. 

© RRS 2021



GLOSSARY
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TERM DEFINITION

Full cans / 
food residue

Aluminum recovered for steel 
deoxidizer products.

Explicitly 
accepted 

Obvious statement that the item is 
accepted. For example, specifically 
stated in the MRF contract or on 
community outreach materials.

HHW Household hazardous waste

MRF Material recovery facility

RSI Remelt scrap ingot

UBC Used beverage can

TERM DEFINITION

Foundry Factory that produces metal castings. Metals are cast into 
shapes by melting them into a liquid, pouring the metal into a 
mold, and removing the mold material after the metal has 
solidified as it cools. The most common metals processed are 
aluminum and cast iron. 

Sheet Mill Factory that produces sheet for packaging or auto sectors.

Rotary 
Furnaces

Batch furnaces that generally utilize oxygen fuel burners and 
limit the volume of off-gases. Rotary Furnaces are very well 
designed for highly-contaminated scrap and skimmings. Used 
by RSI producers. (Source 1; Source 2)

EAF Electric arc furnace. An electric arc furnace (EAF) is a furnace 
that heats charged material by means of an electric arc. Used 
by secondary steelmakers. (Source)

https://www.sciencedirect.com/topics/engineering/rotary-furnace
https://www.realalloy.com/eu/processes
https://en.wikipedia.org/wiki/Electric_arc_furnace


THE UNIVERSAL WASTE RULE

In February 2020, new USEPA ruling went into effect to classify hazardous waste aerosols as 
Universal Waste in an effort to boost recycling. The streamlined universal waste regulations are 
expected to ease regulatory burdens on retail stores and others that discard hazardous waste 
aerosol cans; promote the collection and recycling of these cans; and encourage the development 
of municipal and commercial programs to reduce the quantity of these wastes going to municipal 
solid waste landfills or combustors. 

States are not required to implement this rule change, but several either already classify aerosols 
as universal waste or are adopting the federal rule. If a state doesn’t adopt a certain universal 
waste and the waste meets the definition of a hazardous waste, then it must be managed under the 
applicable hazardous waste regulations in that state. 

Aerosol cans that do not exhibit a hazardous waste characteristic as defined by RCRA are not 
hazardous waste and therefore are not universal waste. In addition, aerosol cans that meet the 
legal definition of empty are also not universal wastes. Any hazardous waste remaining in an 
empty container is not subject to regulation.

The rule applies to:
• Small quantity handlers of universal waste (accumulates less than 5,000 kg of universal waste)
• Large quantity handlers of universal waste (accumulates 5,000 kg or more of universal waste),
• Universal waste transporters and
• Universal waste destination facilities.

Household waste is excluded from federal hazardous and universal waste regulations. 
However, HHW is regulated on the state and local level.

Note: ISRI MRF Bale Specs prohibit aerosol cans with liquids, propellants or pressure still in the can.
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Key
• Green - Adopted the EPA Final Rule
• Red - Categories of aerosols listed as Universal Waste prior to the Federal Final Rule
• Purple - Aerosol cans listed as Universal Waste prior to the Federal Final Rule
• Yellow - A timeline for adoption has been announced/shared
• Grey - No timeline for adoption has been announced/shared
Source: RILA
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