« . The Association of

BB) Plastic Recyclers
PET Dissolution Test

Document Code — PET-S-12 Publication or Revision Date: November 16, 2018

Introduction — Scope, Significance and Use

This protocol is derived from a copyrighted method owned by M&G Polymers USA LLC and
international copyright treaties protect the method. In consideration for the use of this method,
users agree to hold APR and M&G Polymers USA LLC and its affiliated companies harmless and not
be liable for any incidental, consequential or other indirect damages resulting from the use of this
method.

Disclaimer: This document has been prepared by the Association of Plastic Recyclers as a service
to the plastic industry to promote the most efficient use of the nation’s plastic recycling
infrastructure and to enhance the quality and quantity of recycled postconsumer plastic. The
information in this document is offered without warranty of any kind, either expressed or implied,
including WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, which
are expressly disclaimed. APR and its members accept no responsibility for any harm or damages
arising from the use of or reliance upon this information by any party. Participation in the
Recognition Program is purely voluntary and does not guarantee compliance with any U.S. law or
regulation or that a package or plastic article incorporating the innovation is recyclable or will be
recycled.

Equipment/Supplies List

e Heat resistant gloves

e Apron; full length that covers torso, arms and legs

e Faceshield (hood sash if available)

e Metal beaker with handle, at least 700 ml capacity

e Fiberglass matting for setting hot beaker on while heating and cooling
e Thermometer with metal armor casing

e Safety glasses

¢ Vented Hood

e Hot Plate

e 1000 ml filtering flask

e Buchner funnel

e Filter Paper (Whatman #1, 11 micron, VWR Catalog #28450-128)
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Ring stand and clamp

Timer

Aspirator or vacuum pump and hose
Glass beads to act as boiling chips
Watch glass to cover the metal beaker
Disposal can for waste DEG

Analytical balance

Reagent grade 2,2’-OXYDIETHANOL (DEG, or diethylene glycol)
Reagent grade ACETONE
Be sure to read all Material Safety Data Sheets.

PET Sample Preparation Procedure

Safety Statement: APR Test and Practice documents do NOT CLAIM TO ADDRESS ALL OF THE
SAFETY ISSUES, IF ANY, ASSOCIATED WITH THEIR USE. These Tests and Practices may require the
use of electrically powered equipment, heated equipment and molten polymers, rotating motors
and drive assemblies, hydraulic powered equipment, high pressure air, and laboratory chemicals.
IT IS THE RESPONSIBILITY OF THE USER TO ESTABLISH AND FOLLOW APPROPRIATE SAFETY AND
HEALTH PROCEDURES WHEN UNDERTAKING THESE TESTS AND PRACTICES THAT COMPLY WITH
APPLICABLE FEDERAL, STATE AND LOCAL REGULATORY REQUIREMENTS. APR and its members
accept no responsibility for any harm or damages arising from the use of or reliance of these Tests
and Practice documents by any party.

Using a well lighted, ventilated laboratory hood, conduct the following test.

Weigh 100 grams of PET PCR flake sample into a clean metal beaker.

Add 500 ml of DEG to the beaker.

Add 2 glass beads to the beaker. Set beaker onto a fiberglass mat which is on the hot plate.

Cover the beaker with a watch glass and bring the DEG to a boil.

Caution: Boiling DEG is very hot, about 244°C
Avoid breathing any fumes

5. Run controlled boil for 60 minutes. PET will dissolve during this procedure.

6. After 60 minutes, carefully place beaker on a fiberglass mat to cool. Allow the solution to
cool to about 200°C. Remove watch glass. Use metal armor cased thermometer to monitor
temperature.

7. Obtain clean filter paper and place filter paper in a clean Buchner funnel and tighten funnel to

filtering flask. Make sure filtering flask is empty of acetone or other volatile organic

chemicals!

PwnNPE
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8. Turn on water for aspirator or vacuum pump so air is being pulled through the Buchner
funnel.

9. Check temperature of solution, when it is about 200°C, pour solution slowly onto the filter
paper so as to wet the filter paper evenly.

10. Filter all DEG solution through the filter paper.

11. After filtration is finished, temporarily remove the Buchner funnel and take hose off of the
flask and stop water flow or vacuum pump operation. Carefully, POUR DEG SOLUTION FROM
THE VACUUM FLASK INTO AN EMPTY WASTE JUG. Properly dispose of waste DEG solution
when it cools to room temperature. Put no other solutions or any solids with the DEG as it
cools. Replace the Buchner funnel to the vacuum flask.

12. Allow the recently emptied beaker to cool for at least 15 minutes. Allow vacuum flask and
funnel to also cool to approximately room temperature. Do not touch the filter paper in the
Buchner funnel. Then add ~ 50 ml of acetone to rinse the sides of the beaker. Turn water for
the aspirator or vacuum pump back on and reconnect the hose to funnel apparatus. Pour ~
25 ml of acetone from beaker through the filter slowly (this keeps the paper from bubbling if
funnel is still too hot). Then cover the filter paper with the remaining acetone to displace the
DEG from the filter paper.

13. Let water or pump run till filter is visually dry.

14. Compare paper to the rating chart and assign rating.

15. Record sample identification and all results.
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PET Evaluation Procedure

1. Compare the appearance of the test filter paper to the visual standards and assign a
comparable value to the test filter paper.
2. Ratings of 3 or less on a scale of 1-5 on the filter rating test comparator can be acceptable

for many applications.

Rating = 1 Rating=2 Rating=3 Rating=4 Rating = 5
DOCUMENT VERSION HISTORY
Version Publication Date Revision notes
1 November 16, 2018 | Reformatted, Disclaimer and Safety Statement added, new number

assigned per new PET test organization
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