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Plastics Considered Stable for Use Over the Long-Term

Like polyethylene and polypropylene, polystyrene is a polyolefin. It is found in 
products like Gatorfoam.  For the purposes of the types of museum uses we're talking 
about today, it is stable; however many polystyrene products contain unstable 
additives, acidic facings, and adhesives. Kate will be talking later in the presentation 
about how to suss these details out of product sheets.
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Can harmful substances develop in a “stable” plastic 
over time, rendering it unsuitable for use in storage?? 

Yes

Properties of a plastics may change due to chemical 
reactions of the components with air, moisture, pollutants, 

light exposure, or elevated temperatures

So, we’ve talked generally about which base polymers/plastics are “stable”.  However, 
there are other confounding issues, namely time, the environment, and use that can 
impact the chemical stability of a “stable” plastic.  This doesn’t mean that the stable 
plastic is inherently problematic, but that we need to consider, when making 
decisions, how we are going to use the plastic.

Examples of questions that you may consider are: 
Is this material going to be in an environment that will protect the plastic?  
Is it going to undergo mechanical damage in its role? 

But these are only the beginning of all the questions we can ask, as there are factors 
that are endemic to the individual plastic objects used. 



Issues Affecting the Stability of Plastics
“Stable” Plastic ≠ Stable Material

The problem: additives and their amounts relative to the plastic

- Plasticizers, impact modifiers - change flexibility or plasticity

- Opacifiers, colorants - decrease transparency, can inhibit discoloration 

- Fillers, bulking agents – decrease transparency, lower cost 

- Foaming/blowing Agents - increases flexibility, decrease density/weight

- UV inhibitors, antioxidants – prevent degradation processes 

- Release/Slip Agents – prevent sticking of plastics to molds, castings, or rollers

- Heat stabilizers - prevent degradation during processing

As mentioned a bit at the top of this discussion, just because you have a “stable” base 
polymer, what we have been calling a “stable” plastic, does not mean that you can 
assume you are dealing with a stable material.

This is, of course, because in almost every plastic there are additives.  Here we have 
listed common categories of additives, starting with the category of plasticizers which 
can easily be a large percentage by weight of the plastic. In fact they can commonly 
be on the order of 20-50 % by weight of the total material. Colorants may only be 1-3 
%, with antioxidants and UV inhibitors in amounts 0.1 - 1 % by weight.  

Additionally, these additives may change formulation to formulation, lot to lot, and 
certainly manufacturer to manufacturer.  The goals of adding these materials is to 
produce a particular physical property in the final plastic or to aid in the manufacture 
of a particular product.  This information may not even always be documented at the 
manufacturing level in precise quantitative amounts.  

And, of course, in the case that it is an unintentional additive, i.e. a byproduct of the 
manufacturing process like a release agent, the information becomes more hidden. 
However, the long term impact of even small amounts of some of these materials in a 
base polymer can be hugely destructive to the polymer itself and to collections.



Tests to Determine the Suitability of Plastics

To that end there are a number of testing options that can assist us in understanding 
more about plastics we use with collections.
I’m going to provide a quick list of possible testing options to determine the suitability 
of a plastic for long term use; however, this list is not exhaustive. 

Here we are going to start with the least expensive and fastest tests.  No one test will 
give every answer about plastic suitability or stability, that’s why there are so many.  
But we wanted to provide some readily available options.



Tests to Determine the Suitability of Plastics

Testing Options: Inexpensive, relatively fast response
Micro-Chemical Testing

The first group of tests are Microchemical, these are inexpensive and relatively quick 
to conduct. Though you should carefully read the chemical hazards associated with 
doing any tests. While there are many microchemical tests (recommended reference 
is Odegaard’s Material Characterization Tests), we are going to highlight here a few 
that are useful in determining baseline problematic plastics.



Tests to Determine the Suitability of Plastics

Testing Options: Inexpensive, relatively fast response
Micro-Chemical Testing

- A-D Test Strips (pH)
- Takes 24 hours
- Volatile acids
- Non-destructive
- Non-invasive

https://commons.wikimedia.org/wiki/File:AD_strips.jpg

The first one up is the acid-detecting or A-D test strip which can be used to see if your 
plastic is off-gassing acids.

With the A-D test strip you are generally doing a 24 hour test.  The strips change color 
to identify whether you have volatile acids present in the closed environment that you 
are testing. It does not identify what those acids are, though it does provide a rough 
estimate of how much acid is present based on the change in color. More yellow 
means more acidic. This test is non-destructive and relatively non-invasive.  Meaning 
you don’t have to take a sample/destroy your sample and you generally don’t have to 
do too much to your material to conduct the test.

https://commons.wikimedia.org/wiki/File:AD_strips.jpg


Tests to Determine the Suitability of Plastics

Testing Options: Inexpensive, relatively fast response
Micro-Chemical Testing

- A-D Test Strips (pH)

- Flame test (chlorides)
- Quick test
- Requires sampling
- Destructive test https://sha.org/assets/document

s/Beilstein.pdf

The second test I want to talk about is a flame test, most commonly known as the 
Beilstein test.  In this test you are looking for the presence of chlorides in your 
sample. The flame turns green in the presence if there are chlorides in the material.  

This is a very quick test to conduct.  It does require that you sample your material and 
that you destroy it.  Many microchemical tests do both. You also have to be in an area 
where you can use an open flame, and generally you should have some air-removal, 
hood or elephant trunk to ensure that no-one breathes in the combusted products of 
the test.

https://sha.org/assets/documents/Beilstein.pdf
https://sha.org/assets/documents/Beilstein.pdf


Tests to Determine the Suitability of Plastics

Testing Options: Inexpensive, relatively fast response
Micro-Chemical Testing

- A-D Test Strips (pH)

- Flame test (chlorides)

- Lead acetate test strips (sulfur)
- Quick test
- Requires sampling
- Destructive test
- Hazardous waste made

https://www.canada.ca/en/conservation-instit
ute/services/conservation-preservation-publi
cations/canadian-conservation-institute-note
s/test-sulfur-acetate-paper.html

https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/canadian-conservation-institute-notes/test-sulfur-acetate-paper.html
https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/canadian-conservation-institute-notes/test-sulfur-acetate-paper.html
https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/canadian-conservation-institute-notes/test-sulfur-acetate-paper.html
https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/canadian-conservation-institute-notes/test-sulfur-acetate-paper.html


Tests to Determine the Suitability of Plastics

Testing Options: Intermediate cost, longer response time
Accelerated Aging Tests:

*Caveat* - accelerated-aging may produce results that do not occur in naturally-aged materials

The next set of tests are Accelerated Aging Tests.  These tests require a larger 
investment in terms of the cost of running and analyzing than do the microchemical 
tests.  They also tend to require more time to run.



Testing Options: Intermediate cost, longer response time
Accelerated Aging Tests:

- Oddy Test (volatile chemicals [VOCs])
- Varying designs - see AIC Oddy Wiki
- Long test time - 28 days
- Sampling required 
- Shows reactivity of VOCs to metals

*Caveat* - accelerated-aging may produce results that do not occur in naturally-aged materials

Tests to Determine the Suitability of Plastics

https://en.wikipedia.org/wiki/Oddy_test

Perhaps the most familiar of the accelerated aging tests is the “Oddy” test.  There are 
numerous variations to the Oddy test, and the diagram on the right is only shown as 
reference point, not an endorsement of a particular method.  For reference see the 
AIC Oddy Wiki which enumerates on the many designs for this test. Some are more 
reproducible than others, which is an important aspect of the test. 

The Oddy test most directly answers whether the VOCs that will off-gas from your 
plastic are hazardous to art or not.  It is most sensitive to those VOCs that will react 
with silver, copper and lead, namely sulfur, acids, and aldehydes, respectively.  
Unfortunately, this test is not useful for determining the identity of the hazardous VOC 
or VOCS that caused the corrosion, just that some are present in your material.

https://en.wikipedia.org/wiki/Oddy_test


Testing Options: Intermediate cost, longer response time
Accelerated Aging Tests:

- Oddy Test (volatile chemicals [VOCs])
- Environmental cycling (long-term stability of plastic)

Variables:
- Humidity
- Light 
- Temperature

*Caveat* - accelerated-aging may produce results that do not occur in naturally-aged materials

Tests to Determine the Suitability of Plastics

https://en.wikipedia.org/wiki/Oddy_test

Copyright  NCPTT

Environmental cycling is another accelerated aging test that is useful in predicting the 
longevity of a material.  Here we are looking at the durability of an actual plastic rather 
than its impact on the surrounding materials.  This is an especially important test if 
you are considering materials used in storage outside of “standard museum 
environmental conditions”, but can also be useful in anticipating the survival of 
materials under more standard conditions as well.

https://en.wikipedia.org/wiki/Oddy_test


Testing Options: Intermediate cost, longer response time
Accelerated Aging Tests:

- Oddy Test (volatile chemicals [VOCs])
- Environmental cycling (long-term stability of plastic)
- PAT Test (interaction of plastic with photographs)

- 70°C, 86% RH, 15 days
- Shows reactivity of:

- gelatin
- silver colloids

              to VOCs coming from plastic

*Caveat* - accelerated-aging may produce results that do not occur in naturally-aged materials

Tests to Determine the Suitability of Plastics

https://en.wikipedia.org/wiki/Oddy_test

Copyright  NCPTT

The Photograph Activity Test, or PAT, is similar to the Oddy test in that it looks at the 
impact a material has on art. However, in this test, you would put a plastic in direct 
contact with a mock photograph to see if the plastic yellows the overall color of the 
photograph or impacts the appearance of the silver component of the image.  

https://en.wikipedia.org/wiki/Oddy_test


Testing Options: Expensive, varying response time, expert training required
Instrumental Analysis: 

Tests to Determine the Suitability of Plastics

Instrumental analysis is the most investment heavy type of testing available.  It 
requires the use of often expensive analytical equipment that also requires a time 
investment for method development and data interpretation depending on the 
instrument used.  Instrument to instrument the sampling requirement and limits of 
detection vary, as does the kind of information you receive.



Testing Options: Expensive, varying response time, expert training required
Instrumental Analysis: 

- Vibrational Spectroscopy (IR/Raman) (plastic identification, plasticizer)
- Gas chromatography-mass spectrometry (GC-MS) 

- Pyrolysis (py-) (plastic composition)
- Evolved gas analysis (EGA) (plastic composition)
- Solid-phase microextraction (SPME) (VOCs)
- Headspace (VOCs)
- Direct thermal desorption (DTD) (VOCs)

- Liquid chromatography-mass spectrometry (LC-MS) (additives, degradation)

- Ion chromatography (IC) (degradation products)

Tests to Determine the Suitability of Plastics

This slide highlights multiple analytical techniques that require more expertise and are 
more expensive. Vibrational spectroscopy is less expensive than the other techniques 
highlighted on this slide and can be more user friendly.  It is useful in determining 
polymer base identity and, to some degree, the presence of plasticizers.
Below that are some of the chromatographic analytical techniques that are used in 
plastics suitability testing.  Gas chromatography, used both without but more 
commonly coupled *with* mass spectrometry, is used to both identify the bulk polymer 
with methods like Evolved Gas Analysis or Pyrolysis. Solid-phase microextraction, 
headspace, and direct thermal desorption methods are used to identify the VOCs 
off-gassed from plastics.  

Liquid chromatography-mass spectrometry may be used to evaluate additives and 
degradation products.  Ion Chromatography also can be, though less commonly, used 
to identify degradation products of plastics.

All methods require sampling, though with many of the GC-MS methods the sampling 
comes from the air nearby the plastic rather than the plastic itself.  Time of analyses 
will vary as a function of sample collection and individual method of analysis.



Choosing between storage products made of plastic or other 
materials involves careful “risk-benefit” analysis. 

- Scott Williams, 2019

At the end of the day, all the properties a plastic has are the result of some kind of 
production or processing choice. Thus, as Scott Williams says, “Choosing between 
storage products made of plastic or other materials involves careful “risk-benefit” 
analysis.”  Thea van Oosten reminded us while she consulted on this presentation 
that “Risk analysis is always the first thing to do. If you can choose from archival 
cardboard boxes or plastic containers, I would choose archival cardboard. But if you 
have a storage area that can have flooding, then plastic boxes are much better than 
cardboard.”  She reminded us that we can use Tyvek in conjunction with cardboard 
boxes because that can breathe and release moisture.

Next Kate Wight will talk more about this risk-benefit analysis and how to get the 
answers you are looking for!  Kate please unmute your microphone.
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Thank you Molly. 



It’s time to choose a product...
Determining Suitability of Plastics for specific 
applications

Questions to Ask Yourself Before Purchasing a Plastic: 

1. What is the plastic being used for?
2. Which materials will be near or in contact with this plastic?
3. How much air exchange is there in the space?
4. What is the average temperature of the space? 
5. What is the desired life-time of this material?

When it comes to plastics, there are a few key points.



Pro Tips: Basic Considerations When Choosing a 
Plastic for Use in Long-Term Storage

- Know what plastic is used to make your storage material 
- The first step to figure out if a material is stable or not

- Find out if the material has additives or not 
- Volatile chemicals will evaporate into the space your material is stored
- Plasticisers can evaporate and/or transfer to objects in contact with plastic
- Colorants may transfer onto objects through abrasion

- Avoid plastics marketed as “biodegradable” or “recycled”

- Seek out “virgin” or never-used base plastics 

- Check the literature to see if your material has been analyzed for use in storage
- If you see the words oxidized or hydrolyzed keep the following in mind:

- Plastics reported to oxidize will yellow and become brittle over time
- Plastics reported to hydrolyze will get weak over time

Here are some “Pro Tips” that summarize how we think about plastics. This slide is 
available in our links tab as a stand-alone slide and so I will only highlight a couple 
areas. It is important to investigate additives - even if a material is composed of a 
polymer we consider stable there can be unstable components added at all different 
levels of processing. We will touch on that in a bit.  Secondly, although we strive to be 
more sustainable in our practices, storage is not the place to use recycled or 
biodegradable materials.  The process by which materials are recycled deteriorates 
them.  Thus you are already starting somewhere in the middle of the material’s 
life-time and you have no way of gauging where that is.  Biodegradable materials are 
built to biodegrade.  At best, these materials are unpredictable in their survival within 
“standard” storage environments, and at worst they may attract pests, release 
hazardous VOCs or become mechanically unstable over time.

37



Looking at plastics as consumer goods
How do you . . 

Find  information about plastics from websites, supplier catalogs etc.

Look for specific polymers from vendors

Understand Technical data sheets, SDS sheets and get the important 
information from them

Feel comfortable with common terminology used by vendors

Have a conversation with a supplier (begins with tracking down the right 
person)

With these tips mind we are going to walk through a practice example to point out 
some ‘road blocks’ that conservators often run into when trying to get information 
about products. We will look at what you can learn from supplier websites and 
technical data sheets and how to get more details when that’s not enough.



Case Study: choosing a plastic from a supplier

Q:
I am looking for a plastic box that seals to 
make microchambers for storage

We will start with this problem, which is one that appears a lot on list serves and email 
threads. “I am looking for a plastic box that seals to make microchambers for storage”



You would start by searching the website of a trusted supplier and finding a product 
that suits your working properties - size, snap-on lid, etc. You see on the website that 
it has “durable polypropylene construction” Great start. That is a polymer that is 
considered generally stable. But if you are looking to purchase hundreds of these to 
house a collection of archaeological metals, you need to know more. If no 
manufacturer is listed on the website that would be the point where you would have to 
call that number at the top and ask who is the manufacturer of this products. Luckily, 
in this case, iit appears manufacture is Sterlite. 



A quick search of Sterilite shows that they indeed are the manufacturers of numerous 
plastic goods



This is a statement from their website “Our products are made of polypropylene and 
polyethylene that are safe for food storage. No PVCs Latex Teflon, Phthalates, 
chemicals, fungicides, BPAs, or antibacterial chemicals are used in our manufacturing 
process. .” 



What polymers are present?

What are the additives?

What materials are used as part of the processing - ie release agents, etc.

Are there any finish coats - ie antistatic, antistick etc.

Is there a curing time for the material? Will it arrive after that time?

May I have a technical specification sheet as well as a safety data sheet (SDS)?

Is there certification that this doesn’t off-gas VOCs? – Every Component of the Material!
How is this certified as Archival? Is it certified?

Ask questions and get answers 

While many questions can often be quickly answered by websites and catalogues, 
this example sounds good for instance, but  it doesn’t address whether there are 
other additives, release agents used during manufacture, anti static or anti stick 
coatings, etc. This is information you still need to reach out to the company for and 
here is a list of questions it’s good to have on hand.



When I used the contact form on the Sterilite website I was sent this Safety data 
sheet. This is produced by the company that makes the resin pellets that Sterilite buys 
to make their products. There is contact info for a person at that company and 
important composition information. You’ll notice that less than 1% of the product is 
unknown proprietary stabilizers or ‘trade secrets’ this is not uncommon and generally 
accepted if its around 1%



Other useful information can be found on the SDS including technical properties and 
health and safety information. But for questions about additives used during 
manufacture and any release agents, coatings etc, you would have to go back to a 
contact at Sterilite 



ASTM
ASTM International, 
formerly known as 
American Society for 
Testing and Materials, is an 
international standards 
organization that develops 
and publishes voluntary 
consensus technical 
standards for a wide range 
of materials, products, 
systems, and services

Also ANSI etc...

Shore Durometer  
measures the hardness of a material, 
typically polymers, elastomers, and 
rubbers.

Higher numbers on the scale indicate a 
greater resistance to indentation and 
thus harder materials. Lower numbers 
indicate less resistance and softer 
materials

Tensile strength 
measures the force 
required to pull 
something to the point 
where it breaks

Other examples of Data sheets the companies provide can look like this. 
Specifications refer to published standards like the ASTM that you can look up and 
find out specifically what they are referring to - for example this refers to compression 
standards for closed cell foam rubber and the specifications of measuring that. These 
types of sheets have useful information about the technical properties of the material 
that are helpful if you are picking a material amd you want it to be strong and squishy 
but there is generally little information about the archival qualities of the material.

https://en.wikipedia.org/wiki/Hardness
https://en.wikipedia.org/wiki/Polymer
https://en.wikipedia.org/wiki/Elastomer
https://en.wikipedia.org/wiki/Rubber


“Food Grade”

Code of Federal Regulations (CFR) Title 21 from the FDA

Part 177 Indirect Food Additives: Polymers

Part 178 Indirect Food Additives: Adjuvants, Production Aids, and Sanitizers

“Virgin”
Not recycled. Never been processed. Resin is produced and derived from 
“mechanical resources” such as natural gases, petroleum resources, and crude oils.

Here are some other terms that are used to sell plastics and what they mean to us:  

‘Food Grade’ this is also a standard set by the FDA that you can look up quite easily. 
It covers a large Large number of plastics, many of which we have established are not 
generally safe for collections. So don’t use this as a determining factor when choosing 
plastics

‘Virgin’ We touched on this earlier but what does it actually mean. Technically it is just 
new resin. Plastic that was just cooked up. Not recycled and never been processed. 
This is better for materials used in collections.

https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=177&showFR=1
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=178


Toxic Gas Emissions Rating
The Bombardier SMP 800-C test measures the toxic gas generation that results from the combustion of certain 
materials used in the construction of vehicles. The gases measured are carbon monoxide, hydrogen fluoride, 
nitrogen dioxide, hydrogen chloride, hydrogen cyanide, and sulfur dioxide. Each may reach a maximum 
concentration. 

VOC Emissions Certification
Materials that are tested for compliance with varying standards for acceptable levels of VOCs in indoor air 
for example many reference the State of California’s Department of Public Health “Standard Method for the 
Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 
Chambers, Version 1.1 (2010)” (also known as California Section 01350 or CDPH Standard) 

LEED Certified
No products are LEED certified. Materials Selection is a category that helps contribute to LEED points mostly 
based on whether it has recycled product in its composition.

These terms are used to certify materials for different purposes and specifications and 
usually don’t indicate a plastic is safe for use in a collection. Toxic Gas Emssisions 
Rating may sound useful but actually measures the amount of various VOCs emitted 
when a material is lit on fire. VOC Emissions Certifications can be in adherence with 
varying specifications but don’t indicate the absence of VOC emissions - they just 
show they are within acceptable levels, whatever those are decided to be. A 
frequently used standard is the State of California’s Department of Public Health 
Section 01350 - which is a 50+ page document that outlines acceptable levels of 
varying VOCs for indoor air based on Human Health standards. No products are 
LEED Certified so if you see that than you know right away your supplier is not a 
credible source. Materials Selection is just a category that helps contribute to LEED 
point overall and its mostly based on whether a material has recycled product in its 
composition. So again, not helpful to us.

Next Gina will walk us through another case study that digs even deeper into 
assessing polypropylene storage products.



Case Study: Polypropylene Storage Products 

• Low risk of off-gassing of 
volatile material. 

• Low risk of exudation of 
non-volatile material. 

• Not subject to hydrolytic 
breakdown. 

Williams, Scott R. “Plastic Storage Products” Preventive Conservation: Collection Storage, edited by Lisa Elkin and 
Christopher A. Norris, American Institute for Conservation, 2019, 
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Polypropylene Degradation 

• Vulnerable to UV radiation and can 
degrade considerably in direct light.
 

• Thermal oxidation sensitivity.

- Yellowing
- Surface Cracks 
- Embrittlement 
- Decreased strength

Loss of function 
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 Polypropylene Storage Material Failure  

“Polyester, polyethylene, and polypropylene plastics are 
increasingly showing signs of degradation in museum 
collections and are expected to be the focus for 
conservation research projects in the near future.” 

Shashoua, Yvonne. Conservation of Plastics: Materials Science, Degradation, and Preservation. New York: Routledge, 2016, 15.
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Weiss Environtronics, Atlas lamps

Temperature range of -30°C to +85°C 
± 1.1°C.

Relative humidity range of 20% to 
95% ± 5% via integrated steamer 
and/or atomizer.

Solar irradiance 1000 W/m2 ave.

Solar spectrum models AM1.5



Case Study: Unplasticized polyvinyl chloride (PVC) boards
Goal: 
Find a lightweight, affordable substitute for wood or MDF to build display cases

Approach: 
Use py-GC-MS and modified Oddy test to analyze several brands of rigid PVC-U board

• M. J. Samide, M. C. Liggett, J. Mill, and G. D. Smith (2018) Relating volatiles analysis by GC–MS to Oddy test performance for determining the suitability of museum construction 
materials  Heritage Science 6 47-56. 

• M. J Samide, G. D. Smith (2020) Assessing the suitability of unplasticized poly(vinyl chloride) for museum casework construction accepted to JAIC April 2020

Materials: 

Earlier in this talk, Molly mentioned plastics we tend to think of as suitable. 
Traditionally PVC is considered an UNsuitable plastic, for two reasons: one, it 
off-gasses hydrochloric acid when it degrades and two, it is typically filled with 
plasticizers that secrete with time. A new generation of UNPLASTICIZED PVC board 
has been developed and Drs. Greg Smith and Michael Samide worked to test these 
boards to see if they are appropriate for use in museums. I am reporting on their 
findings. 



Pyrolysis-GC-MS of the PVC-U Boards

Sintra

Komacel

hydrochloric acid

benzene toluene
methyl methacrylate

styrene

Dichloro-dimethylstannane 2-ethylhexylthioglycolate (2-EHTG)

butyl 
methacrylate

- Sintra, Forex, Ex-cel FF, PALIGHT, Celtec, and Komatex two sulfur-containing 
heat stabilizers meant to capture off-gassing hydrochloric acid

- Komacel and ePVC did not show the presence of heat stabilizers

Here we see two chromatograms for two of the seven boards tested. Two of the 
boards showed data similar to Komacel while the remaining five showed data similar 
to the Sintra. The difference between them is that the Sintra, Forex, Ex-cel FF, 
PALIGHT, Celtec and Komatex board all showed the presence of two sulfur containing 
compounds. It was discovered that the dichloro-dimethylstannane and 
2-ethylhexylthioglycolate were added to the formulation as heat stabilizers that would 
neutralize and off-gassing hydrochloric acid. The Komacel and ePVC boards did not 
show the presence of these two compounds. 



Modified Oddy testing of 2-ethylhexylthioglycolate (2-EHTG)

All images
L: Unexposed control
R: Exposed coupon

- 2-EHTG tarnished Cu and Ag coupons at room temperature
- Sintra, Forex, Excel-FF, PALIGHT, Celtec, and Komatex should not be used

- Komacel and ePVC didn’t contain 2-EHTG so won’t tarnish metals
- Use either of these two boards in a museum

- Re-testing of the boards bi-annually to verify safety for use is recommended

Aging conditions
- Room temperature (RT)
- 10 weeks

Because the heat stabilizers contained sulfur, it was important to see if the 2-EHTG 
was capable of corroding metals and what concentrations were capable of doing so. 
A modified Oddy test was conducted to see if heat stabilizer volatilized at room 
temperature and caused damage to the metal. What can be seen is that by simply 
putting the thioglycolate compound in a jar with the coupons for 10 weeks, even at 
incredibly low concentrations, both copper and silver were tarnished. Therefore, 
boards that contain this compound should not be used to build casework. The two 
boards that didn’t contain this compound and therefore CAN be used are the 
KomaCEL and ePVC. Having said that, everyone should be reminded to reanalyze 
commercial products biannually because companies often modify the composition of 
their products. 



Conclusions From Case Studies

- There is still no “perfect” material to use when storing or displaying art for 
long periods

- Before you buy any product, think about:
- Where you will use the material (HVAC or no, exposure to UV)?
- How will use your material (can it support the weight)?
- What changes will your material undergo (will it react with the art)?
- Does it have additives that might change its stability? 

before you can decide whether or not a material will be useful in your 
environment

- Always talk to colleagues, check the literature, and check the Wiki before 
making any final purchasing decisions



Outline
I. Plastics Basics

A. Theoretically stable and unstable plastics
B. Determining the suitability of plastics for long-term use
C. Pro tips 

II. Using Plastics in Storage
A. Finding materials in the marketplace
B. Case Studies
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2. Are “non-archival” plastics always inappropriate?
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As the program chair for the Collection Care Network, I want to thank all the speakers 
on the panel for participating today and acknowledge their work in pulling together this 
content. There has been a lot of other great information on plastics presented as part 
of this virtual meeting, but to remain focused on the mission of our network, we asked 
this group to explore how plastics are used in caring for collections rather than as 
collection items themselves. 



Materials Working Group (MWG)
● working collaboratively to address the complex nature of materials selection in 

the field of cultural heritage preservation;
● identifying and developing best practices in materials selection to advance 

preventive care in institutions of all types and sizes, locally, nationally, and 
globally;

● providing resources relevant to a wide user base to support collection care 
initiatives involving materials selection;

● working with related professional groups to further complementary goals in 
materials selection.

The idea was to advance the goals of AIC’s Materials Working Group. For those of 
you who are not familiar with this relatively new group started in 2018, the MWG will 
underscore the directive in the AIC's Guidelines for Practice to "recognize the critical 
importance of preventive conservation as the most effective means of promoting the 
long-term preservation of cultural property" and further the museum professional’s 
ability to “select methods and materials that, to the best of current knowledge, do not 
adversely affect cultural property or its future examination, scientific investigation, 
treatment, or function.”



AIC Wiki
 http://www.conservation-wiki.com/wiki/Category:Plastics

All of the links and resources listed here are compiled in the downloadable handout 
prepared by today’s speakers. And they made extra efforts to capture the information 
online on AIC’s wiki site. While there are a few useful wiki pages, the main landing 
page for today’s content can be accessed by typing Plastics into the search bar of the 
upper right corner. 

Plastics: http://www.conservation-wiki.com/wiki/Category:Plastics
Oddy & Materials Testing Database pages: 
http://www.conservation-wiki.com/wiki/Oddy_Tests:_Materials_Databases
Materials Selection and Specification Working Group 
http://www.conservation-wiki.com/wiki/Materials_Working_Group
Choosing Materials for Storage, Exhibition & Transport
http://www.conservation-wiki.com/wiki/Choosing_Materials_for_Storage,_Exhibition_
%26_Transport
Exhibition Standards & Guidelines
http://www.conservation-wiki.com/wiki/Exhibition_Standards_%26_Guidelines

http://www.conservation-wiki.com/wiki/Category:Plastics
http://www.conservation-wiki.com/wiki/Category:Plastics
http://www.conservation-wiki.com/wiki/Oddy_Tests:_Materials_Databases
http://www.conservation-wiki.com/wiki/Materials_Working_Group
http://www.conservation-wiki.com/wiki/Choosing_Materials_for_Storage,_Exhibition_%26_Transport
http://www.conservation-wiki.com/wiki/Choosing_Materials_for_Storage,_Exhibition_%26_Transport
http://www.conservation-wiki.com/wiki/Exhibition_Standards_%26_Guidelines


AIC Wiki
 http://www.conservation-wiki.com/wiki/Category:Plastics

The table, which is just a start to what we hope will be a page that develops and 
expands over time, lists polymers by class, giving examples of forms, applications and 
manufacturer and then has three columns which note whether there is content on 
personal, environmental or collection risks.  If there is content listed as present, that 
means there is a CAMEO page on that polymer or class and the hotlink should take 
you to the CAMEO page entry. The table format was not conducive for containing the 
complexity of information and so we want people to see visit the CAMEO site to read 
the full entry. 

http://www.conservation-wiki.com/wiki/Category:Plastics


CAMEO
http://cameo.mfa.org/wiki/Main_Page

These new entries are using a new expanded template CAMEO template to explain, 
where appropriate, the characteristics of the polymer as seen on the chart in the 
center here, as well as practical issues related to its application and use. 

http://cameo.mfa.org/wiki/Main_Page


CAMEO
http://cameo.mfa.org/wiki/Main_Page

The section on Collection Risks contains information both on the material as 
collections and if appropriate for use with collections. Where available, there are are 
links back to the AIC wiki 

http://cameo.mfa.org/wiki/Main_Page


to specific Oddy and materials test results that you can examine for reference. 



CAMEO
http://cameo.mfa.org/wiki/Main_Page

You can also explore the collection of materials through the Materials Working Group 
reference collection that is linked to from CAMEO’s new home page. In addition to the 
polymer pages created by the speakers today, new expanded entries have been 
created by MWG members and now a group of Buffalo conservation students. We are 
interested in expanding this project and everyone in the conservation community is 
welcome to assist. Eventually the CAMEO entries will also contain environmental 
information related to FAIC’s current Lifecycle Assessment grant project. 
https://www.culturalheritage.org/about-us/foundation/programs/life-cycle-analysis

http://cameo.mfa.org/wiki/Main_Page
https://www.culturalheritage.org/about-us/foundation/programs/life-cycle-analysis


COLLECTION STORAGE
https://spnhc.biowikifarm.net/wiki/Storage_Materials:_Plastics

I also want to acknowledge that there is some excellent information newly on the 
Society for the Preservation of Natural History Collection’s wiki site. The chapter by 
Scott Williams on plastics in storage and Mary Coughlin’s Storage at a Glance tables 
on plastics should also be essential reading.
https://spnhc.biowikifarm.net/wiki/Storage_Materials:_Plastics
https://spnhc.biowikifarm.net/w/media/c/c8/Ch53_Plastics_884-885_%282%29.pdf 

I want to encourage anyone interested in extending or adding to this content to reach 
out to me or Paige.  These resources take a community to build and maintain and we 
are always looking for assistance.

https://spnhc.biowikifarm.net/wiki/Storage_Materials:_Plastics
https://spnhc.biowikifarm.net/wiki/Storage_Materials:_Plastics
https://spnhc.biowikifarm.net/w/media/c/c8/Ch53_Plastics_884-885_%282%29.pdf
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Thank you, Rachael. And thank you Molly, Kate, Gina, and Catherine for the 
wonderful presentation. We also owe thanks to many others who contributed to 
content generation or transferring content to CAMEO and the Wiki. And I’m sure there 
are so many unseen hands and minds at work that make CAMEO and the Wiki 
possible, and we would also like to support AIC and FAIC for their support and 
funding for all of these efforts and more. So, a resounding thank you far and wide.
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Now we’re going to open it up to general discussion between the panelists and 
audience. 
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