Aim
To find out whether water type, water temperature or composting influences the time taken for flushable wipes and toilet
paper to biodegrade.
Hypothesis
I think that toilet paper will noticably biodegrade faster than all the other wipes. None of the other wipes will noticably
biodegrade in any conditions
What are flushable wipes, what are they doing to the environment?
Flushable wipes are a growing problem not only in Australia but all over the world. Australians are flushing thousands of
wipes into our water systems. Popular sanitary company's released flushable wipes onto the market in the 1990’s. Since
the 2000’s their usage has increased as people are using them as an addition or alternative to toilet paper. One in four
people in Sydney flush wet wipes down the sewers. Yarra Valley Water removes over 2000 kilograms of wet wipes from its
network every week! People are buying these wipes because of the convincing advertising surrounding these products.
People are then flushing them down the toilet .When this happens the wipes accumulate into giant masses, “fat bergs”,
blocking the worlds sewers. More than 75% of all sewer blockages are because of wet wipes and the “fat bergs”. More
and more people are flushing down these wipes costing Sydney Water 8 million dollars every year in repair and processing
costs. The majority of flushable wipe companies convince the buyer that normal toilet paper isn’t good enough. Kleenex
stated that “often, dry toilet paper alone doesn't provide a good enough clean. That’s where Kleenex flushable cleansing
cloth comes in: lightly moistened toilet tissue wipes, to be used with your regular toilet paper to feel extra clean and fresh,
everyday”. It is because of this convincing advertising more people are buying them and more sewers are being blocked.
(even my grandmother confessed to using them!)

What I’m testing
In my experiment I am testing the biodegradiblity of 3 differend brands of flushable
wipes and one type of toilet paper. They are being tested in nine different
environments, boiling fresh water, boiling salt water, fridge and room temperature
creek water, fridge and room temperature salt water, fridge and room temperature
fresh water, and compost. The following pictures are of the 3 different brands of
flushable wipes and the one brand of toilet paper that I tested in the 2 month period.

Kleenex flushable cleansing cloth.

Confidence lightly fragranced fresh
flushable wipes

Kleenex regular toilet paper. Sorbent clean and fresh flushable
wipes.

Method (fridge and roomtemp)
Buy 3 different Brands of flushable wipes from the shop, also get one roll of toilet paper.
Add 2L of each water type (two fresh water, two creek water and two salt water, prepare this by putting one cup of salt in
to 2 liters stir until salt has dissolved) to the buckets (6 buckets in total).
Get 6 of each wipes ( one for each bucket) and 6 pieces of toilet paper.
Put a small hole in each of the wipes, attach fishing line to all wipes. At the other end of the fishing line place a cardboard
label (made out of recycled cardboard) with the name of the wipe on it. This is done so that you can record which wipes
are biodegrading and which aren’t.
Place one of each wipe and one square of toilet paper in all the buckets. Put one fresh water, one creek water and one salt
water in the fridge with the wipes.
Place the other buckets in a cool dry place (garage). After a short period of time (5 days) record any changes in the wipes,
water and toilet paper.
Keep recording change until the duration of the experiment has expired.

Method (compost)
Place a small amount of compost from an established compost pile into a bucket with a lid.
Put one of each wipe and toilet paper in the bucket. Make sure that they are well buried.
Put the compost in a warm dry place.
Record changes in the wipes as they occur.

Mehod (boiling the wipes)
1. Place 4 pots on the stove, each with 2 cups of fresh water leave untill water is boiling.
2. Put 1 wipe in each pot. Make sure that each pot has a different wipe.
3. Leave wipes in boiling water for 1 hour as the water level gets low in the pots put small amounts of boiling water to
keep the wipes submerged.
4. Record any changes to the wipes and toilet paper .when writing down change record how much time has passed
and record what happeend.
5. Repeat steps 1-4, adding 2 table spoons of salt to each pot.

What Does Flushable,Biodegradable and Dispersible Mean?
On the front of the packets they advertise the wipe as being 100% flushable. This is percieved by the public as being
biodegradable, however, if a wipe is advertised as flushable it dosen’t have to be able to break down at all.
Flushable: the flushability of an item is dependant on its size. If the item is small enough to fit through the plumbing
fixtures in your house and travel through the sewer system to reach the waste treatment plant, it is considered flushable.
An item doesn't have to be biodegradable to be flushable.
Biodegradable: a process caused by biological activity causing significant change to the chemical structure of the material.
A true biodegradible product will break down into the raw natural state and disappear into the environment. This has no
time limit.
Dispersible: the breaking down of a material into smaller components. A dispersible wipe disintegrates in water with
gentle agitation in a short period of time.

Discussion
The difference between toilet paper and wipes is the basic composition. The fibre base of toilet paper is wood pulp (wood
fibre reduced to a pulp) which has a cell structure that is 100% biodegradable. During the process of making toilet paper
wood pulp is combined with hydrogen. The bond in tiolet paper is “reversable” when it is exposed to water, this means
that it disperseses and biodegrades. The structure of toilet paper is “nonwoven”and planar with hardly any crossover of
the fibres. When the hydrogen bonds are broken down all that is left is a sludge like biodegradable mass of cellulose
fibres.
Flushable wipes, whilst being non woven, are largely fibre based. Non woven products are engineered fabrics designed for
strength, softness and resilience. It is the bonding process and addition of polymers to this nonwoven wipe that lets the

wipes be wet and still strong. The manufacturing bonding process of a flushable wipe means that it is more difficult to
reverse the bonds as they are designed to be wet and workable (ie maintaining strength of product during use). Some
polymeric bonding can be reversed with trigger of a higher temperture but it is not possible to have a consistant
temperature in the sewerage system. It is because of this the biodegradibility of the flushable wipes can not be
guaranteed based off a temperature trigger. There are some polymeric bonds that can be reversed by a chemical trigger.
An example of one of these chemicals is salt which can dissolve certain polymers.
For the nature of this experiment I chose to test different water qualities and temperature to see whether this could
trigger the reversing of the polymeric bonds resulting in faster biodegradation of the wipes.
The creek water was chosen to see whether there were any naturally occuring bacterias or micro-organisms that could
trigger the bond reversal process. This naturally occuring trigger could speed up the biodegrading process.
The compost bucket was selected in an attempt to encourage decomposition of the wipes within a natural backyard
environment.

Results
Over a two month period I recorded the biodegradation process of three different brands of flushable wipes and one
brand of toilet paper. They were tested in three different types of water (creek, salt and fresh) and three different
temperatures (fridge, room temp and boiling). I recorded the change of the wipes and toilet paper with a scale from 0%100%.
What the Ratings Mean (change in product)
The line graphs demonstrates the changes, if any, that were noted as changes to the wipes for the duration of the
experiment. The table below shows the degrading classification converted to a percentage for graphing purposes.
Colour unchanged and no visibly ripping.
Some discolouration but no visible tears.
Visible tears and discoloration
Completely separated but product remaining both parts are looking fragile and
see through.
At least 10% of product disintegrated (or shredded into many small pieces).
At least 25%of product disintegrated (or shredded into many small pieces).
At least 40% of product disintegrated ( or shredded into many small pieces)
30% of product disintegrated the rest is very discoloured and mouldy.
75% of wipe has sheered in to many pieces.
All of wipe has shredded in to many pieces.
None of the pieces can be seen, completely disintegrated.
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The following graphs show changes in wipes and toilet paper over a 2 month period under
different conditions.
Chart 1- Biodegradibility of Toilet Paper / Wipes in Creek Water at Room
Temperature
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The toilet paper showed the most
amount of biodegradability over the
duration of the experiment. At the end
point of the experiment the 35% of the
toilet paper had dispersed.
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The Kleenex and the Sorbent wipe both
biodegraded at a similar rate. They
both ended up mouldy and
discoloured. The Kleenex wipe became
more discoloured and fragile than the
Sorbent in the last few days of the
experiment.
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Chart 2 - Biodegradibility of Toilet Paper / Wipes in Salt Water at Room
Temperature
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The toilet paper quickly showed
signs of biodegrading within the
first 5 days of the experiment. It
had completely separated into 2
pieces. Both the pieces were
fragile and you could see through
them. On the 26/5/15 all the
edges of the wipes became
moldy and fragile. On the
11/5/15 10% of the toilet paper
had dispersed in to the water
leaving small flakey remnants. On
the 20/6/15 a small hole
appeared in the confident wipe,
were the string was attached to
the wipe. Later that day another
hole appeared in the Confidence
wipe. This time it was near the
edge of the wipe. None of the
other wipes had any tears in
them although they were all
looking fragile.
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Chart 3 - Biodegradibility of Toilet Paper / Wipes in Fresh Water at Room
Temperature
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All the wipes were steadily biodegrading
together. On the 24/5/15 all the wipes,
apart from Confidence, slowed down in
the biodegradation process. The
Confidence wipe started to rip and tear
steadily and biodegraded until the
experiment had expired. In the last few
days of the experiment the Kleenex wipe
started to tear.

The toilet paper showed more signs of
biodegradation than the wipes did. At the
end of the experiment the toilet paper
had biodegraded to a point where it was
down to a 10% rating on the scale.
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Chart 4 - Biodegradibility of Toilet Paper / Wipes in Salt Water in Fridge
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The Sorbent wipe didn’t show any
signs of biodegradation in the
duration of the test. The Kleenex and
Confidence wipe both had tears in
them by the end of the experiment.
The tears were located where the
string had attached to the wipe.
The toilet paper biodegraded faster
than the wipes however not by much.
By the end of the test all that had
happened was that the toilet paper
had separated in half and was looking
fragile.

70%
60%
50%
40%
30%
20%
10%
0%

Toilet Paper

Kleenex

Sorbent

Confidence

Comments and Analysis

100%

Chart 5 - Biodegradibility of Toilet Paper / Wipes in Creek Water at Fridge
Temperature
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The toilet paper only biodegraded to a
point where it was split in half and was
discoloured. The Confidence wipe
became mouldy and discoloured 20
days into the test. Later on it started to
tear, it had a rip where the string was
attached. Multiple days after, another
hole appeared in the wipe, this time
near the corner of the wipe. The other
wipes both became mouldy and
discoloured by the end of the test. The
Sorbent wipe became mouldy much
quicker than the Kleenex wipe. At the
end of the experiment the Sorbent
wipe was slightly more discoloured
than the Kleenex wipe.
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Chart 6 - Biodegradibility of Toilet Paper / Wipes in Freshwater in Fridge
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Both the Sorbent and Kleenex
wipes in the fresh water fridge
noticeably biodegraded slower than
they did the room temperature
water. There was no discolouration
or visible tears. The Confidence
wipe biodegraded faster than the
other wipes. 10% of the toilet paper
had dispersed.

Chart 7 - Biodegradibility of Toilet Paper / Wipes in Boiling Fresh Water
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In boiling water toilet paper starts to
break apart rapidly. After 15 minutes it
dispersed into the water. Close to the
end of the hour test the toilet paper
clumped back together and formed a
honeycombed patterned sludge.
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The confidence wipe after 1 hour of boiling
in fresh water. This confidence wipe
biodegraded more in 1 hour than it did in
any water.
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Over a one hour period, the Kleenex
and Sorbent wipes showed only minor
signs of biodegrading at the end of the
test they had hardly changed. The
Confidence wipe had some tears after
40 minutes. In the last 20 minutes
some more small tears appeared.

Confidence

This is the toilet paper after 1 hour of
boiling. In the first half hour it
completely dispersed and then came
back together in the second half hour.

The Kleenex wipe did not show any
signs of biodegrading in the hour
testing. The hot water did make a
difference of the bond reversal process.

Chart 8 - Biodegradibility of Toilet Paper / Wipes in Boiling Salt Water
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This is what the toilet paper looked like
after the hour. Unlike the salt it did not
join back together into a large clump. It
stayed completely dispersed.
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The Confidence wipe showed no signs
of biodegrading in the one hour.
Adding salt to the boiling water slowed
down the bond reversal process.

The Kleenex wipe did not show any
signs of biodegrading in the hour
testing. The salt in the water didn’t
make difference in the bond reversing.

In the first 30 sec the toilet paper
had a small tear from the edge to
half way. This tear occurred much
faster than it did in the fresh water.
At 1.3 min 60% of the toilet paper
had dispersed in to the water. At
nine minutes all of the toilet paper
had dispersed into the water. The
toilet paper turned into liquid form.
It was because of this I couldn’t
take the toilet paper out of the
water to take photos. I took the
photos of the toilet paper whilst it
was in the water. None of the other
wipes in the salt water showed any
signs of biodegrading. This is
different to the fresh water. In the
fresh water the toilet paper took
longer to tear but the wipes
showed more signs of
biodegrading. They were ripped
and frail.

Chart 9 - Biodegradibility of Toilet Paper / Wipes in the Compost
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When I checked the biodegradation of
the wipes they were all looking frail,
mouldy and discoloured. The toilet
paper had almost completely
biodegraded. There was only 10% of
the wipe remaining (the reaming parts
were the parts attached to the fishing
line). The second time I observed the
change in the wipes and toilet paper,
the Confidence and Sorbent both had
holes.

Analysis
I found that under all tested conditions, toilet paper biodegrades much faster than the flushable wipes. Tested conditions
included immersion in water under a variety of temperatures, water types and compost. The results show that boiling
salty water rapidly dispersed the toilet paper. After the hour of boiling all that was left of the toilet paper was an opaque
sludge. If this was put into compost it would quickly biodegrade. The reversing of the bond of toilet paper was obvious for
all the water tests. Even though the toilet paper biodegraded fastest in the boiling water, the room temperature and
fridge cold water had no effect on the ability of the bond reversal process (the toilet paper still broke down). In the
compost the toilet paper biodegraded almost to nothing within the two month period.

The water temperature had no effect on the bond reversal process for Sorbent and Kleenex. The fresh boiling water
affected the biodegradation of the Confidence wipe. The hot water was able to reverse the bond in the Confidence wipe
to give the appearance that the wipe was biodegrading. The boiling water, salted or fresh, had no effect on the bond
reversal process for the Kleenex and Sorbent wipe. In the fresh water the Sorbent and Kleenex wipes didn’t show any
visible signs of biodegradation. These results could be a warning to countries that have cooler temperatures. If people in
cooler countries start using flushable wipes their sewers would have more of a chance of being blocked as the wipes
would biodegrade even slower than they do in Australian sewers.
In all the salt water buckets the toilet paper biodegraded faster than it did in fresh and creek water. Salt water seemed to
increase the speed at which the bond reversal process occurred. On the other hand, in fresh water the toilet paper
biodegraded slower than it did in the other waters. However the wipes biodegraded faster in the normal fresh water. This
shows that adding salt to water or having the wipes in creek water didn’t speed up the bond reversal process. Normal
fresh water is the fastest way to reverse the polymeric bond in Kleenex, Sorbent and Confidence wipes.

The freezing water slows down the polymeric bond reversal process. In all the waters (salt, creek and fridge) the freezing
water didn’t help the wipes biodegrade. The only wipe that freezing water didn’t affect was the Confidence wipe. In the
freezing salt water no ice formed in the water. The salt affected the temperature that the water could get down too. It
was because of the not too cold water temperature that the wipes didn’t get too affected. In the fresh and creek water
the Sorbent and Kleenex wipes didn’t show much sign of biodegradation.
None of the wipes fully biodegraded, however if you were to buy wipes the most environmentally friendly wipes would
be Confidence. The Confidence wipe showed the most signs of biodegrading out of all the wipes. It biodegraded best in
the boiling fresh water. In all the other water types the Confidence wipe had small tears and holes.

Suggested improvements
When I put the lid on the compost bin I put it on too tight which suffocated the worms and slaters. This could slow down
the biodegradation process as there are no micro-organisms to assist the biodegradation process. It is highly likely that
lack of oxygen killed the slaters. However there is a chance that the chemicals within the wipes killed them.
Another flaw in my compost was that there wasn’t enough light reaching the bin to recreate a functioning compost
environment. Since that the compost was in the garage there wasn’t much light warming up the compost. If it was
outside the bin would be a warmer, speeding up the degradation process.

When I was boiling the wipes the pots weren’t identical. This was an error which could change the results. In the smaller
pots the bubbling in the water was more vigorous which could potentially cause more agitation to the wipes than a larger
pot would. The agitation to the wipes could create holes in and/or tears in the wipe, changing the result.
I should have measured the temperature in the boiling water in case warmer water changed the speed at which the wipes
or toilet paper degraded.
If I had started my experiment earlier I could have recorded more change in the wipes and toilet paper. I also could have
left the wipes in the water until they biodegraded.

Variables and how I controlled them
During the investigation I took many variables into consideration. These were temperature, sunlight, same amount
of water in each bucket, same amount of salt in the salt water buckets and not agitating the wipes. I identified the
variables and how they were controlled. This includes the following:
Temperature- if the buckets were in different temperature zones this could affect how quickly they biodegrade. For
example, if one bucket had warmer water and the other had cold water this would change the rate at which they
would biodegrade because more bacteria’s would grow in the warm water. This could cause the wipe to biodegrade
faster in the warm than the cold. This could change results which would make the test data false. I controlled this by
having all the buckets next to each other in the garage. There were also three buckets in the fridge.
Agitating the wipes- agitating the wipes could create rips in them causing a faster biodegradation. I controlled this
by observing the wipes whilst they were in the water and this would not disrupt the test. The only time I took them
out was when I was taking photos of them. This won’t change any of the data because I took them all out at once.
Sunlight-if the buckets are in direct sun light it will warm up the water making the temperature vary between the
buckets. This will affect how quickly the wipes biodegrade. I controlled this by not having the buckets in any direct
sunlight.

Conclusion
My experiment tested biodegradability of flushable wipes and toilet paper in controlled varied conditions. In my
hypothesis I said that toilet paper will noticably biodegrade faster than all the other wipes. The fastest rate of
biodegradation occurred in the boiling salt water. In all conditions, the wipes performed poorly against the toilet paper.
The results indicate that the wipes do not biodegrade easily and it is difficult to reverse polymeric bonding in comparison
to toilet paper, which dispersed more readily.
Currently, there is no wipe on the market that is non woven, fibre based and has the strength for its intended use (ie toilet
wet wipe). Toilet paper could not replace a flushable wet wipe as toilet paper cannot hold water without disintegrating.
Research is underway to create a wipe that has these qualities (strength while wet) and can be broken down by a natural
trigger. This trigger could be salts, water,heat or a combination of all of them. Until a product like this has been developed,
the flushable wipes will continue to cause damage in the sewer system as more people see the need to use them.
Are flushable wipes really what they say they are? Yes, flushable wipes will flush but environmentally they are a disaaster
as they will not biodegrade easily in comparison to toilet paper alone.

Appendix:
On 7/7/2015 Elise Worthington, ABC News, released an article “Authorities fear Giant wet wipe-filled ‘fatbergs’ could
destroy Australian sewage systems”. The article reported that the wipes that are flushed down the toilet are costing
millions of dollars as the wipes clog sewerage systems and pollute water ways. In the United States. The Federal Trade
Commission has instructed the manufacturing companies of wipes to determine what the actual meaning of flushable is.
There needs to be some proof that a product is truly flushable (and not damaging environmentally) before being labelled
as flushable.

My wipes have been sitting in the buckets of water and compost bin since the conclusion of my data collecting period
(20/6/15) and there has been no significant changes to the wipes. There has been no obvious signs of increased
biodegrading and, as mentioned in the ABC news article, I believe the “toilet should not be used as a garbage bin”.

Logbook
• 19/3/15: Mrs R told us about our science experiment, I wondered what I could do.
• 19/4/5: I was thinking of different ideas I could do on my science experiment. Maybe I could do my project on
blowing out candles? No, keep thinking.
• 19/4/15: Today I went to the zoo and saw a demonstration on toilet paper and wipes biodegrading in water.
• 20/4/15: I was thinking more on my science experiment and what I could do. I thought I could do something similar
to the demonstration at the zoo. I came up with the idea of testing what brand of flushable wipes biodegrades the
best in what type of water.
• 22/4/15: I discussed my idea to Mrs R at school to see if it would work, she said it was great!

• 26/4/15: I started planning out my idea and came up with a list of materials that I will need and a method on how I
would do it. I started my experiment and created/got the different waters I need. I put all the wipes and toilet paper
in at 5:05 pm.
• 30/4/15 no matter what type of water or brand there were no changes in the flushable wipes. We could clearly see
that the toilet paper was breaking down well. It was breaking down best in the room temp salt water and had
broken into several pieces (6). In room temp creek the paper hasn’t broken up but it is looking brown and fragile.
Room temp fresh has a tear in it, it is also looking fragile. Fridge fresh water has no changes in either the wipes or
toilet paper. Fridge salt has some tearing but has not yet torn in half, the toilet paper but is no as biodegraded as
much as the room temp salt. Creek fridge has no change in the wipes but the toilet paper is looking brown and
fragile.
• 13/5/15 salt temperature has no changes in the wipes. The toilet paper has broken into more small pieces. Room
temperature fresh has not changed at all and the toilet paper has one small tear. In creek room temp the wipes
have not changed at all however the toilet paper has turned even more brown, and has a few more rips, there
weren’t any changes in the most of the frozen waters. The only change was the frozen salt toilet paper was torn into
two pieces.
• 24/5/15 everything is the same in the frozen water. In the room temp creek all the wipes are mouldy, the toilet
paper in the same. The toilet paper in the room temp salt has torn into more pieces the wipes are the same as
previously recorded.
• 13/6/15 I made good progress in my science experiment today. I took photos of all the wipes out of the water to put
in my science document. I also removed everything from the compost bin to take pictures and record the change
from their original state. None of the wipes have biodegraded much and the only change was that they had turned
yellow and they are growing mould. The toilet paper had almost completely biodegraded into nothing. The only

parts left was the very top of the toilet paper which was attached to the string. The only mistake with the compost
was that I put the lid on too tight which sadly seemed to have suffocated the slaters and worms. This has a chance
of affecting my experiment by not having the insects to eat the toilet paper and wipes which would help them break
down. All the wipes were the same in the water.
• 19/6/15 today I boiled the wipes in the water. It was a long process as I decided that each pot of water would boil
for an hour. I put one wipe in each pot and one piece of toilet paper in a pot. It took a long time because we don’t
own that many pots! I set the oven timer for one hour for each time I put the wipes and paper in the water. I tested
the fresh water first and kept topping the water pots up with boiling water as the water levels dropped. It was
difficult to know how much water was in each pot and some of the wipes were agitated by the bubbles more than
others. I watched the changes as they happened and wrote them down as I went.
• The boiling salt water followed the same boiling process. The timer was set for an hour for each of these pots also. I
documented the changes as I went. The salt water boiling didn’t really show any signs of biodegrading but the
confidence wipe was very frail when I took it out of the water.

Special mentions.
Philip Mango: for giving me loads of information; www.academia.edu “flushable wipes past, present and future”
My dad: for helping me create my graphs in excel.
Taronga Zoo: for a wonderful presentation on flushable wipes and how they affect the environment.
Sydney Water: for sending us the letter on flushable wipes blocking our sewers “Waterwrap”, May- June 2015

Harry Wood, 2015

