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Labels for PET - Wash Water Evaluation  
 
Document number – PET-S-01    Revision date: November 01, 2022 
 
Introduction – Scope, significance, and use  
 
 
When PET packaging is recycled, it is critical that inks and adhesives used with labels are compatible with the 
PET recycling process. Most important is that inks and adhesives are not a source of contamination that can lead 
to discoloration of recycled PET. It is important too that inks and adhesives are developed to have minimum 
impact on wash and wastewater in terms of supporting the objectives and using less water and reducing 
wastewater disposal costs. 
 
This test method provides investigators a standard approach for evaluating the impact of labels and adhesives 
on the hot caustic wash water commonly used for PET recycling. This test is a required component of PET-B-02 
and PET-CG-02 when labels are being evaluated for recycling performance. A report form is given in Annex 1 to 
this test method and there is guidance impacting PET-B-02 and PET-CG-02. 
 
The plastics recycling industry has long used the term “bleeding inks” to describe those inks that wash off from 
labels and discolor recycled plastics during the wash step. Bleeding ink alone is not sufficient to describe ink 
performance associated with PET recycling. Important definitions employed in this test method are captured in 
Annex 2. 
 
 

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.   

 

 
 
Reference Documents 
 
Important definitions for terms employed in this test impacting ink performance are given in Annex II of this 
report. 
 
PET-P-00 Practices 
PET-B-02  
PET-CG-02 
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Method summary and flow diagram 
 
A one-liter sample of wash water is saved after washing PET flake created from granulation of packages with film 
labels or direct printing. The wash water sample is evaluated for presence of ink and adhesives, filtering 
performance, and settling performance. Samples of printed surfaces are evaluated for the presence and 
appearance of graphics after the hot caustic wash step. 
 
The following illustration references the steps involved: 
 

PET Wash Water Evaluation Steps 

 

   
 
 

 
Equipment required 
 

• 1-liter beaker to hold wash water sample 

• Buchner funnel that can accommodate 110 mm diameter filter media 

• Side arm vacuum flask – 500 ml 

• Water aspirator for vacuum source  

• 500 ml graduate cylinder 

• Weigh scale (0.01 ± grams) 

• A camera to create a photographic record of results 
 
 
Materials required 

 

• Whatman Grade 1 cellulosic filter – 11-micron filtration, 110 mm diameter 

• 250 mesh metal screen filter, about 60-micron openings, 110 mm diameter 

• A 500 ml sample of fresh wash water containing only caustic and surfactant and referred to as Sample A. 

• 1 liter sample of wash water after the PET flake and printed sample has been washed, referred to as 
Sample B. 

• Retain of fresh printed label or direct print area from PET container, referred to as Sample C.  

• Retain of any label film recovered at end of the hot caustic wash step, or PET flake if from a direct print 
label, referred to as Sample D.  
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Method steps 
 

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. 

 
 

1. Have available: 

• Sample A: freshly prepared wash water sample containing only caustic and surfactant. 

• Sample B: The 1-liter sample of wash water created from washing PET flake with labels. Sample A is 
the result from skimming any floating solids after the wash step, and after separating the wash 
water from the PET flake on a de-watering screen. 

• Sample C: A sample of label material that has not been exposed to granulation and caustic wash. 

• Sample D: A sample of the film label material recovered from the wash water and exposed to hot 
caustic throughout the wash step or a sample of PET flake that was direct printed and washed. 
Collect about 10 pieces of label film or flake for visual evaluation. Note whether the label film 
floated, or whether the label film sank with the PET flake. 

 
2. Identify the level of ink retention on sample D by making a visual comparison of samples C and D and 

placing the level of ink retention into one of three categories: 
a) Good retention - The label graphics are still clear, crisp, and legible, colors are unchanged. 

Examination will show that, small text on the ingredients and nutrition panels can be read, bar code 

is in place, corporate and product logos are clear. If a label with a printed test grid is employed, all 

patterns have crisp borders, colors are not changed, printed company logo on the test label is 

legible. 

b) An intermediate result – where there is ink and color on the label film, but graphics are no longer 

legible, and colors are muted. 

c) Poor retention - The ink was substantially removed from the label film by the wash; the washed 

label may have some residual or trace color from the ink remaining on the film. 

 
A photo comparing washed, and not washed label will be used to document and support the 
determination made by the investigator. In making the category evaluations above, should there be 
any uncertainty over what category is appropriate, the more severe impact category will be 
assigned. 
 

3. Mix Sample B of wash water with a stir rod to suspend any ink or adhesive residue and then decant 
the wash water from any PET fines that may be present so that PET fines content is negligible in the 
decanted liquid sample. (The wash water sample was taken after floating solids were removed from 
the flake wash step as well as after the wash water was passed through a de-watering screen. The 
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expectation is that Sample B after the decant step contains only that ink or adhesive removed from 
containers or labels in the wash step.) 
 
The retain of the wash water will be visually evaluated as follows. Fresh wash water with 1% NaOH 
and a nonionic surfactant is light or white colored and translucent in appearance because the 
surfactant mixed in the water scatters light. A visual assessment of the wash water retain will be 
made and the appearance will be put into one of these three categories:  

a) No discoloration is when a sample of used wash water looks visually like a sample of fresh 

wash water. There is still a light over-all color with no distinct shade of color observed. 

b) Incidental color is when there is a distinct color shade in the wash water, but the color is 

transparent and does not add to the opacity of the wash water sample. Incidental color is 

expected to be the result of a pigment having slight solubility in the hot caustic wash water. 

c) Ink has visibly been removed from the label and impacts the color and opacity of the mixed 

wash water. 

 
A photo comparing fresh and used wash water samples will be used to document and support the 
determination made by the investigator. In making the category evaluations above, should there be 
any question over what category is appropriate, the more severe impact category will be assigned. 

 
When there is ink in the wash water that has been removed from the label, or there is free adhesive in the wash 
water, the following evaluations are conducted 
 

4. Settling evaluation 

• Place a well-mixed sample of Sample B wash water into the 500 ml graduate cylinder. 

• Let the cylinder stand for 30 minutes. 

• Evaluate the sample contained in the graduate cylinder qualitatively and assign one of these 
three rankings:  

a. No clear evidence that any settling has taken place – the sample is uniformly colored 
from top to bottom, there are no solids evident at the bottom of the graduate cylinder.  

b. Some settling has taken place  
c. Solids in the sample have substantially settled – the amount of color at the top of the 

cylinder is substantially less than at the bottom, there is visible evidence of ink and/or 
adhesive at the bottom of the cylinder. 

 
5. Screen filter evaluation 

• Set up the Buchner funnel with vacuum connection.  Tare weigh the test 250 mesh screen.  
Place tared screen into funnel. 

• Pass 500 ml of well mixed wash water Sample B through the 250 mesh screen filter, making sure 
all liquid passes through the screen. 

• Make the following observations: 
1. Did material collect on the screen? Yes or No.  Further determination, only if Yes, 
2. Compare the appearance of the filtered water with a sample of the original wash water. 

Make the following determination: 
a. Appearance after filtering is very similar to the starting material. 
b. Some level of colored material or adhesive was filtered out. 
c. Most colored material was filtered out. 

3. Air dry any material collected on the filter to constant weight; record the weight. 
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6. Whatman Grade 1 filter evaluation, 11 µm 

• Set up the Buchner funnel with vacuum connection. Tare weigh the test filter paper.  Place 
tared filter paper into funnel. 

• Pass the 500 ml wash water sample recovered from the screen filter evaluation in step 5 
through the Whatman 1 filter. Measure the time for all the wash water to pass through the 
filter. 

• Measure the time it takes for 500 ml of fresh tap water to pass through a second clean filter. 

• Make the following observations: 
1. Did material collect on the filter? Yes or No determination. Only if Yes, 
2. Compare the appearance of the filtered water after passing through the Whatman filter 

paper with a sample of the original wash water before filtration through the Whatman 
filter. Make the following determination: 

a. Appearance after filtering is very similar to the starting material. 
b. Some level of colored material was filtered out. 
c. Most colored material was filtered out, but water is still hazy. 
d. Color and haze is substantially absent in filtered water. 

3. Record the time to filter the wash water sample as well as the time to filter fresh tap 
water. 

4. Air dry any material collected on the filter to constant weight; record the weight. 
 
 
Evaluation of results and guidance values 
 
A report form shown in Annex I can be used to record and report results. 
 
 
 
Guidance for hot caustic resistant inks 
 
The following characteristics are preferred when hot caustic resistant inks are employed: 
 

• No wash water discoloration - Inks that are resistant to hot caustic, remain on the label film and do not 

discolor the wash water based on visual assessment. 

• Incidental wash water discoloration - Inks that are resistant to hot caustic and remain adhering to the 

label film may create some incidental tint color to the wash water from pigments that are slightly 

soluble in hot caustic, or from ink abraded from cut edges. Incidental ink is not a concern when there is 

no plaque discoloration determined in PET-B-02 or PET-CG-02. 

 
A report will give the evaluation category for each of ink adhesion and wash water appearance. The report will 
include photographs supporting the evaluations made by the investigator. 
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Guidance for wash-off inks 
 
The following characteristics are preferred when wash-off inks are employed: 
 

• Fragmenting inks will be removed from a 500 ml sample of wash water using a Whatman #1 paper.  

There should be no ink visible in the filtered water where there are visible particles or that impact 

opacity of the filtered water. A photograph is used to document collection of ink particles on the filter 

paper. A photograph is used to document that the wash water recovered from filtration is free of 

particles that impact turbidity.  

• The appearance of “incidental ink” in the filtered water is allowed, providing that the color values of the 

injection molded plaques produced in in PET-B-02 or PET-CG-02 meet test criteria. 

 
 
A report will confirm that ink particles were filtered and will provide photographs of the wash water and the 
used filter paper to document the determination. 
 
 
 
 
 

DOCUMENT VERSION HISTORY 

Version Publication Date Revision notes 

1 November 16, 2018  

2 November 01, 2022 Addition of Annex 2, evaluation of ink retention on labels 
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Annex 1 
Report Form 

 

Measurement or observation Report values Result 

Visual Evaluation   

Describe label format or style 1. Floating film label 
2. Sinking film label 
3. Direct print on PET 

 

Wash impact on printed area 
appearance and legibility comparison 
with unwashed label  

1. Good retention 
2. Intermediate retention 
3. Poor retention 

(include photograph to 
support reported 
result) 

Presence of ink in wash water 1. No discoloration 
2. Incidental ink 
3. Ink visible in wash water 

(include photograph to 
support reported 
result) 

Presence of free adhesive in wash 
water 

1. No adhesive in wash 
water, adhesives is bound 

2. Adhesive visible in wash 
water. 

(include photograph to 
support reported 
result) 

   

   

Settling evaluation   

Rating of a, b or c from step 4 Report rating  

   

250 mesh evaluation   

Any material filtered? Report Y/N include photograph 

If Yes, Rating of a, b or c from step 5 Report  

Dry weight on filter Report, grams  

 
Whatman filter evaluation 

  

Any material filtered? Report Y/N  

If Yes, Rating of a, b, c, or d from step 
6 

Report  

Filtration time of wash water divided 
by that for water only 

Report  

Dry weight on filter Report, grams include photograph 
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Annex 2 
Definitions used in this test method 

 
Background information 
 
The terms bleeding ink, or bleeding labels, have long been used in the PET industry. In early days of the PET 
recycling industry, there were label inks employed that would visibly discolor washed and dried PET flake. As a 
result, the most common definition of bleeding ink over the years involves label inks that can be washed from a 
label by hot caustic wash water and result in washed and dried PET flakes that are discolored by the ink. 
 
Today, there are some who use the term bleeding ink to describe inks that were not designed to be compatible 
with PET recycling and discolor hot caustic wash water…… without regard to any impact on PET flake color. 
 
In recent years, there has been substantial innovation impacting inks and adhesives used for PET packaging 
applications. This has created the need for new terms to describe the impact of inks and adhesives on PET 
recycling and the appearance of wash water used for PET recycling. The definitions below are employed in this 
test method. 
 
 
Hot caustic resistant inks – Inks and label constructions engineered to be resistant to hot caustic wash water – 
this means that the inks and label construction were purposely developed and tested so inks remain fully 
adhered on the label during the hot caustic wash, and the label inks do not discolor PET flake and injection 
molded plaques made with washed PET bottle flake.  
 
Wash-off inks –   Inks engineered to wash off cleanly from a label film or PET package – this means the inks were 
purposely developed and tested to wash off cleanly from the label or PET package and not discolor PET flake and 
injection molded plaques made with washed PET bottle flake. Further, the inks are engineered to wash off the 
label as fragments, tens of microns in size, that can be readily filtered from wash and wastewater.  
 
Incidental wash water discoloration, or incidental inks - Inks are resistant to hot caustic and remain adhering to 
the label film but may create some incidental tint color to the wash water from pigments that are slightly soluble 
in hot caustic, or from ink abraded from cut edges. Incidental ink is not a concern when there is no plaque 
discoloration.  
 
Free adhesive – A variety of adhesive types can be used to fix labels onto a PET container. If that adhesive 
washes off both the PET surface as well as the label surface it becomes free and mixes with the hot caustic wash 
water. The adhesive might float to the surface, be suspended in the wash water, or sink and mix with the 
washed PET flake. 
 
Bound adhesive – where any adhesive is designed to remain adhered to the label film and so not mix with the 
wash water. 

 


