
 

We composted 'biodegradable' balloons.
Here's what we found after 16 weeks

August 17 2020, by Morgan Gilmour and Jennifer Lavers

  
 

  

‘Biodegradable’ balloons after 16 weeks in freshwater. Credit: Jesse Benjamin,
Author provided

After 16 weeks in an industrial compost heap, we unearthed blue and
white balloons and found them totally unscathed. The knots we spent
hours painstakingly tying by hand more than four months ago were still
attached, and sparkly blue balloons still glinted in the sun.

These balloons originally came from packages that advertised them as
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"100% biodegradable," with the manufacturers assuring they were made
of "100% natural latex rubber." The implication is that these balloons
would have no trouble breaking down in the environment.

This appeals to eco-conscious consumers, but really just fuels corporate 
greenwashing—unsubstantiated claims of environmentally friendly and
safe products.

Holding perfectly intact balloons in our hands after four months in
industrial compost, we had cause to question these claims, and ran
experiments.

What's the problem?

This problem is two-fold. First, balloons are additional plastic waste in
the environment. They are lightweight and can travel on air currents far
from the point of release. For example, one 2005 study found a balloon
traveled more than 200 kilometers.

When they pop, they float back to the earth's surface and land in, for
example, the ocean or the desert, and wash up on beaches where animals
can eat them, from sea turtles and seabirds to desert tortoises.
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https://www.scientificamerican.com/article/greenwashing/
https://www.sciencedirect.com/science/article/abs/pii/S0304389420316150?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0304389420316150?via%3Dihub
https://www.researchgate.net/profile/David_Delaney4/publication/232669519_Anthropogenic_threat_to_the_desert_tortoise_Gopherus_agassizii_Litter_in_the_Mojave_desert/links/542d6a4d0cf277d58e8cc390/Anthropogenic-threat-to-the-desert-tortoise-Gopherus-agassizii-Litter-in-the-Mojave-desert.pdf
https://phys.org/tags/balloon/
https://www.deq.virginia.gov/Portals/0/DEQ/CoastalZoneManagement/IssuesInitiatives/Virginia%20Balloon%20Litter%20Monitoring%20-%202013-2017%20-%20Final%20Report.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0140196312002625
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0040884
https://www.nature.com/articles/s41598-018-36585-9
https://www.researchgate.net/profile/Roy_Averill-Murray/publication/237508033_Distribution_and_Density_of_Desert_Tortoises_at_Ironwood_Forest_National_Monument/links/54be9d810cf28ce68e69e998/Distribution-and-Density-of-Desert-Tortoises-at-Ironwood-Forest-National-Monument.pdf
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Not much changed after 14 weeks. Credit: Morgan Gilmour, Author provided

The stretchiness of balloons means they can get stuck in animals'
digestive tracts, which will cause choking, blockage, decreased nutrient
absorption and effectively starve the animal.

Second, what most consumers don't realize, is that to shape milky natural
rubber latex sap into the product we know as a balloon, many additional
chemicals need to be added to the latex.

These chemicals include antioxidants and anti-fogging (to counteract
that cloudy look balloons can get), plasticisers (to make it more flexible),
preservatives (to enable the balloon to sit in warehouses and store shelves
for months), flame retardants, fragrance and, of course, dyes and
pigments.

Even more chemicals have to be used to make the additives "stick" to the
latex and to stick to each other, enabling them to work in tandem to
create a product we expect to use for about 24 hours. So, the balloons
can't be "100% natural rubber latex."

And yet, despite substantial evidence of harm and the presence of these
chemicals, balloon littering persists. Balloon releases are common, with
only some regional regulations in place, such as in New South Wales and
the Sunshine Coast.
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https://www.sciencedirect.com/science/article/abs/pii/S0025326X1830420X
https://www.sciencedirect.com/science/article/abs/pii/S0025326X1830420X
https://patents.google.com/patent/US8518502B2/en
https://patents.google.com/patent/US5492500A/en
https://patents.google.com/patent/US5383806A/en
https://patents.google.com/patent/US7981470B1/en
https://static1.squarespace.com/static/5443d7c7e4b06e8b47de9a55/t/59af7130bebafb7afc6c43a9/1504670006569/May-2013-Advanced-X-ray-Analysis-of-Balloons-Pigments-and-the-Correlation-with-Chemical-Composition.pdf
https://static1.squarespace.com/static/5443d7c7e4b06e8b47de9a55/t/59af7130bebafb7afc6c43a9/1504670006569/May-2013-Advanced-X-ray-Analysis-of-Balloons-Pigments-and-the-Correlation-with-Chemical-Composition.pdf
https://www.legislation.nsw.gov.au/acts/byTitle/Protection%20of%20the%20Environment%20Operations%20Amendment%20(Balloons)%20Act%202000%20No%2082.pdf
https://d1j8a4bqwzee3.cloudfront.net/~/media/Corporate/Documents/LawsRegulations/Local%20Laws/fsheliumballoons.doc?la=en


 

  

We tested the claims of the balloon industry. Credit: Dahlia Foo, Author
provided

Lying for decades

While some factions of the balloon industry denounce balloon releases,
these claims are only recent.

For decades, the industry relied on one industry-funded study from 1989
which claimed that after six short weeks, balloons degraded "at about the
same rate as oak tree leaves" and there was no way balloons were a threat
to wildlife.

That study was not peer-reviewed, its methods are unclear and not
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https://www.peba.com.au/
http://www.theballooncouncil.org/wp-content/uploads/2018/10/TBC-Stance-on-Balloon-Releases-2018.pdf
https://www.balloonhq.com/faq/deco_releases/release_study.html


 

repeatable, and the results are based on only six balloons.

Because balloons are frequently reported to be at sea, ingested by wild
animals and washed up on beaches, it's clear they're not breaking down
in only six weeks. Anecdotal studies have tested this to varying degrees,
confirming balloons don't break down.

Only one peer-reviewed scientific study has quantified balloon
degradation, and that also occurred in 1989—the same year as the
industry study. They tested elasticity for up to one year, which means the
balloons were intact for that whole time.

  
 

  

The author sampling latex balloons. Credit: Jesse Benjamin, Author provided
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https://balloonsblow.org/biodegradability-backyard-test
https://thepartyshere.com.au/blog/latex-balloon-biodegradability-test-threemonthsin/
https://www.sciencedirect.com/science/article/pii/0141391089901122


 

We wanted to know: has anything changed since 1989? And why aren't
there more studies testing balloon degradation, given the passion behind
the balloon issue?

So, we set out to quantify exactly how long latex balloons would take to
break down. And we asked if balloons degraded differently in different
parts of the environment.

Our experiment tested their claims

Industrial composting standards require that the material completely
disintegrates after 12 weeks and that the product is not distinguishable
from the surrounding soil.

We designed an experiment: after exposing balloons to six hours of
sunlight (to simulate typical use, for example, at an outdoor party), we
put blue and white balloons in industrial compost, and in saltwater and
freshwater tanks.

We allowed for aeration to simulate natural conditions, but otherwise,
we left the balloons alone. Every two weeks, we randomly removed 40
balloons from each treatment. We photographed them to document
degradation. Then we tested them.
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https://www.sciencedirect.com/science/article/abs/pii/S0304389420316150?via%3Dihub
https://www.astm.org/Standards/D6400.htm
https://www.sciencedirect.com/science/article/abs/pii/S0304389420316150?via%3Dihub


 

  

These are white latex balloons 16 weeks after we composted them. Credit: Jesse
Benjamin, Author provided

Were the balloons still stretchy? We tested this in the University of
Tasmania engineering lab to determine tensile (resistence) strength. We
found that in water tanks, the balloons became less stretchy, losing
around 75% of their tensile strength. But if they had been composted,
balloons retained their stretchiness.

Were the balloons still composed of the same things they started with?
We tested this by taking spectral measurements of the balloons' surface.
The balloons showed signs they were exposed to ultra violet light in the
water tanks, but not in the compost. This means their chemical
composition changed in water, but only slightly.

8/10



 

Finally, and most importantly, did the balloons lose mass?

After 16 weeks, the balloons were still recognizably balloons, though
they behaved a little differently in compost, water and saltwater. Some
balloons lost 1–2% mass, and some balloons in freshwater gained mass,
likely due to osmotic absorption of water.

What can we do?

It's clear latex balloons don't meaningfully degrade in 16 weeks and will
continue to pose a threat to wildlife. So what can we do as consumers?
We offer these tips:

do not release balloons outdoors
do not use helium-filled balloons outdoors (this prevents
accidental release, and saves helium), which is a critically limited
resource
if you use balloons, deflate and bin them after use
consider balloon alternatives, like bubbles
make educated purchases with federal Green Guidelines in mind.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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https://www.npr.org/2019/11/01/775554343/the-world-is-constantly-running-out-of-helium-heres-why-it-matters
https://www.zoo.org.au/balloons
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