
L ast year, the Sustainable Packaging Coalition’s Central-
ized Study on the Availability of Recycling found that a 
substantial majority of Americans have recycling programs 

available to them that accept all PET packaging. Included in 
this designation were bottles and jugs but also non-bottle PET 
packages – the clamshells, cups, tubs, lids, boxes, trays, egg 
cartons and similar rigid, non-bottle packaging made of PET 
(No.1) plastic resin that are increasingly common on retailer 
shelves.  

“We were very pleased to see that most Americans can put PET 
thermoforms in their recycling bins according to the guidelines pro-
vided to them by their communities, but we know that this doesn’t 
tell the whole story of what happens to those containers,” said Mi-
chael Westerfield, corporate director of recycling programs for Dart 
Container Corporation in Mason, Mich. and a National Association 
for PET Container Resources (NAPCOR) board member. 

As use of PET thermoform packaging continues to grow, the 
industry is being forced to confront an important question: How do 
we look beyond collection to determine whether a material placed 
in a recycling bin actually makes it to market? 

NAPCOR set out to find an answer in the spring of 2016, 
seeing it as a good time to benchmark progress toward the group’s 
ongoing efforts to open markets to PET thermoform materials. 
NAPCOR also saw the 
research as an opportunity to 
assess whether PET thermo-
forms meet Federal Trade 
Commission (FTC) require-
ments for recyclability claims.  

MOVING ALONGSIDE 
BOTTLES
The methodology was 
straightforward: ask ques-
tions about thermoform 
recycling realities to those 
who handle the PET mate-
rial along the way, from bin 
through to reclaimer. To that 
end, NAPCOR surveyed the 
major operators of materials 
recovery facilities (MRFs) 
and plastics recovery facilities 

(PRFs) as well as PET reclaimers to determine how they handle the 
PET thermoforms that flow through their systems. 

We found that, for the most part, PET thermoforms collected 
at curbside are being sent to PET markets in bottle bales, and most 
reclaimers who handle curbside materials generally recycle them 
along with PET bottles.  

“We have worked closely with PET reclaimers to analyze the 
impacts of thermoforms on the recycling stream and wanted to do 
our due diligence with the other parts of the value chain to ensure 
real recyclability before we put messages into the marketplace,” 
Westerfield noted. He and the NAPCOR leadership recommend 
that other resins and materials work to the same standard as they 
assess recyclability. 

Do PET thermoforms meet the FTC’s Green Guide’s re-
quirements for unqualified claims of recyclability? The answer is 
pretty clearly yes. Recycling programs that include this material 
are available to more than 60 percent of the U.S. population, and 
once collected, PET thermoforms can be separated and recovered 
through the existing PET recovery infrastructure.  

So, they are recyclable. But they are not yet a preferred material 
for reclaimers, and the reasons why are multifaceted.   

Over the last decade, NAPCOR has worked with stakeholders 
to facilitate the collection and recycling of PET thermoform pack-

aging. The effort has in-
volved the full value chain: 
PET thermoform package 
manufacturers, retailers, 
recycling collectors, MRF 
operators, PET reclaimers, 
and recycled PET end 
users. 

Initial work included 
lab trials aimed at de-
termining whether PET 
thermoforms would be 
compatible with the bottle 
stream, and what technical 
or practical issues would 
need to be mitigated. 
Through these early-stage 
initiatives, NAPCOR and 
its partners identified the 
following key issues that 
could inhibit the growth 
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of PET thermoform recycling: look-alike 
packages; labels/adhesives/inks; intrinsic 
viscosity (IV); and mechanical issues related 
to package size, shape and configuration.

At the end of the day, these early 
trials found no overwhelming issues that 
precluded PET thermoforms from being 
recycled and processed. Nonetheless, the 
incorporation of PET thermoforms in the 
bottle recycling infrastructure has not been 
seamless, and further study and analysis was 
identified as a critical step to maximizing 
recovery of this growing form of packaging 
in a manner that does not harm the existing 
bottle recycling infrastructure.

“Through NAPCOR’s early work, 
we knew that PET thermoforms could be 
effectively collected, sorted and marketed,” 
said Dan Kuehn, general counsel for Cross 
Plains, Wisc.-based thermoform manufac-
turer Plastic Ingenuity and chair of NAP-
COR’s Thermoform Committee. “Even 
though reclaimers were becoming more 
comfortable with buying PET bottle bales 
that contain some PET thermoforms, there 
were clearly key questions that were holding 
back the broad acceptance of PET thermo-
forms in the recycling stream, so we set out 
to answer those.” 

USING TRIALS TO DELVE IN DEEPER
Guided by a committee including both 
thermoformer and reclaimer members, NAP-
COR identified five technical trials as critical 
to building the information base that would 
help open the rPET market more broadly to 
PET thermoforms. Those trials included: 

• The effects of thermoform IV and ori-
entation on the performance and yield 
of the PET reclaiming process. Trials 

found no show-stopper issues relating 
to IV and orientation.

• The impact of aggressive adhesives on 
the PET thermoform reclaiming pro-
cess. These tests identified some issues 
related to labels, adhesives and inks, but 
all readings were within the Association 
of Plastic Recyclers (APR) acceptable 
design guideline range. Despite these 
bench-scale trial results, thermoform 
labels, particularly those using paper 
substrates, are still problematic in 
reclaimer operations.

• The effectiveness of standard PET 

reclaimer sorting systems to identify 
non-PET thermoforms. Some reclaimer 
systems did not effectively sort items 
made of the OPS or PETG resins, but 
this was largely resolved with adjust-
ments to auto-sort equipment. 

• The impact of varying levels of silicone 
slip agents on rPET color and haze. 
Trials documented that low-to-medium 
levels of silicone application do not 
materially negatively impact haze, but 
high levels do.

• The potential increase in generation 
of fines when processing thermoforms 

A THERMOFORM RECYCLING TRIAL (AND TRIBULATIONS) IN THE UK

While NAPCOR pushes ahead with 
thermoform recycling tests in North 
America, a separate effort has been 
undertaken in the United Kingdom. 

During those British trials, research-
ers made a key discovery: the mechan-
ical dryer they used wasn’t just drying 
out flakes. It was also beating them up, 
generating a huge amount of fines. 

That is one of the challenges 
standing in the way of a more efficient 
thermoform recycling process. 

U.K.-based nonprofit organization 
Waste and Resources Action Pro-
gramme (WRAP) on Sept. 26 released 

aging type. Among those: separating 
PET bottles from PET thermoforms 
and minimizing the generation of 
fines created in the drying step. In 
fact, researchers described the high 
level of fines (defined as material less 
than 2 millimeters in size) as a key 
issue to overcome. 

“More work is needed to find a 
suitable drying technique that will 
minimize the production of fines 
material,” the report noted. 

– Jared Paben

a report summarizing the results of 
the trials. Conducted in conjunction 
with U.K.-based Axion Consulting, the 
in-depth trials explored the recycling of 
post-consumer pots, tubs and trays, all 
the way from near-infrared container 
sorting through granulation, washing, 
drying, flake sorting and extrusion. 

According to WRAP, nearly 70 percent 
of local governments in the U.K. are now 
collecting pots, tubs and trays, generat-
ing about 155,000 metric tons of material 
each year for recycling. 

Despite that widespread collection, 
challenges remain to recycling the pack-

FIGURE 1:   INCREASING PREVALENCE IN PET BALES

Note:  The chart indicates the percentage by weight that thermoforms have made up in  

curbside/drop-off bales in recent years.
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and related impacts on yield rates. 
Issues related to the supply stream 
used rendered the results of this trial 
unreliable; NAPCOR will continue to 
work to better understand and quantify 
the relationship between thermoform 
processing and fines generation.

RECLAIMER PERSPECTIVES: 
CONTEXT AND TRENDS
The growing prevalence of PET 
thermoforms in curbside PET bottle bales 
is unmistakable (see Figure 1 on previous 
page).  As such, reclaimers have had to 
adapt to a stream containing these materials. 
But the reclaiming industry is already 
struggling with the larger issues of increased 
contamination and yield loss, meaning the 
thermoform adjustment comes at a difficult 
time.

Along with increasing numbers of 
thermoforms in the stream, reclaimers are 
faced with the impact of lighter weight 
containers, full-wrap shrink labels, metal 
components and other design elements 
that impede recyclability and negatively 
affect PET yield. At the same time, they are 
facing tight operating margins that result 
from competition with extremely low virgin 
materials prices. The result: Reclaimers 
need to buy more bales to produce the same 
amount of salable rPET flake, and they 
often sell that flake for less. It doesn’t take 
an MBA to see that this is a tough business.  

“It feels a bit like death by a thousand 
cuts,” explained Byron Geiger, president 
of Athens, Ala.-based Custom Polymers 
PET and a member of the NAPCOR board 
of directors. “There are a lot of packages 
coming through our facilities that add 
costs to the system, and thermoforms are 
among them. We need to understand how 
they impact our operations, and we need 
to be sure they don’t bring along more 
contaminants.”   

Yet, despite concerns about 
contamination and yield, reclaimers need 
more PET material. Even in today’s difficult 
economic conditions, there is still far more 
capacity to recycle PET than there are 
bottles collected in the U.S. Reclaimers 
routinely supplement domestic supply 
with imported bales and other non-bottle 
materials. PET thermoforms offer the 
potential to increase domestic supply.  

The drive to develop new sources of 
supply keeps reclaimers engaged in working 
through their issues with thermoforms. 
And they are making progress. Reclaimers 
generally fall into three categories with 
regard to thermoforms. The first group 

routinely accepts a certain percentage 
of thermoforms, as identified in their 
specifications. The second does not 
officially acknowledge acceptance of 
thermoforms in their specs, but does 
accept them from suppliers that have 
a good track record with regard to 
contamination. The third group is made 
up of reclaimers that do not accept 
thermoforms at all. Most of the reclaimers 
in this last category typically rely on 
materials collected through deposit 
programs.  

Reluctance toward acceptance may 
be on the decline, however. “As we have 
learned more about thermoforms through 
the NAPCOR trials, we’ve become more 
comfortable with running them in our 
system,” Geiger said. 

The PET recycling market as a 
whole is moving toward greater inclusion 
of thermoforms, with reclaimers 
representing the majority of the U.S. 
capacity reporting that they routinely 
process PET thermoforms with bottles. 
The trend has been for reclaimers to move 
from the “do not accept” group to the 
unofficial acceptance category – and then 
from unofficial acceptance to inclusion of 
thermoforms in specifications. 

However, the allowable percentages 
of thermoforms for some reclaimers is 
still quite low and MRF operators remain 
hesitant to open the floodgates and invite 
all of their suppliers to include PET 
thermoforms in the stream.

WHERE DO WE GO FROM HERE?
“We have made serious progress toward 
the goal of making recycling of PET 
thermoform packages as easy as recycling 
bottles,” said Kuehn of Plastic Ingenuity, 

FIGURE 2:   PET THERMOFORM RECOVERY IN THE U.S. 
AND CANADA

Source: NAPCOR, 2016

120

100

80

60

40

20

2011 2012 2013 2014 2015
M

ill
io

n
s 

o
f 

p
o

u
n

d
s

Reclaimed domestically Exported

2007

NAPCOR expands  

its membership to include 

PET thermoform and  

sheet manufacturers

2011

PET thermoform  

recycling hits  

45 million pounds

2013  

PET thermoform  

recycling hits  

60 million pounds

2014-2015

Technical trials  

evaluate the impact on 

rPET quality and the  

PET bottle reclaiming 

infrastructure

2009 

Less than 2 percent ther-

moform content is seen  

in curbside PET bales

2012 

Three grant  

programs emerge to test 

collection, sorting, and 

marketing strategies

2014

Roughly 6 percent  

thermoform content  

is seen in curbside  

PET bales

2016 and beyond

Continued work is 

planned on design, tech-

nical and mechanical  

challenges, messaging,  

and collection  

volume tracking



RR | May 2017  35

“but we are not quite there yet.”
Important work remains to ensure that 

MRFs and the PET reclaiming industry can 
effectively sort, process and reap value from 
this growing material stream. NAPCOR 
will continue its efforts to work through 

the design issues as well as technical and 
mechanical challenges to increase acceptance 
of PET thermoforms in domestic recycling 
programs and markets. At the same time, 
we need to ensure consistent and accurate 
messages to the marketplace about the status 

of PET thermoform recycling.
Communities and MRF operators 

interested in marketing their PET 
thermoforms domestically should talk with 
their PET buyers about including PET 
thermoforms in PET bottle bales. 

And packaging and consumer 
product companies can help in this 
process by incorporating APR design 
for recyclability principles when setting 
specifications and selecting labels for 
their PET thermoform products.  

Resa Dimino, formerly the director of 
public policy at the National Association 
for PET Container Resources (NAPCOR), 
is now a senior consultant at RRS and can 
be contacted at resa@recycle.com. For more 
information about NAPCOR, contact Rick 
Moore, the group’s executive director, at 
rmoore@napcor.com.

Reprinted with permission from Resource 
Recycling, P.O. Box 42270, Portland, OR 
97242-0270; (503) 233-1305, (503) 233-
1356 (fax); www.resource-recycling.com.

“There are a lot of packages coming 

through our facilities that add costs to the 

system, and thermoforms are among them. 

We need to understand how they impact 

our operations, and we need to be sure they 

don’t bring along more contaminants.” 

– Byron Geiger, Custom Polymers PET


