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Unicharm's circulation-based recycling of disposable diapers

Study Theme: What is circulation-based recycling?
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# What makes “circulation-based recycling” different from other types of recycling?

Use this space for describing what you have come to recognize or been interested in after reading the website.
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Unicharm'’s circulation-based recycling of disposable diapers

World first! Unicharm’s diaper circulation-based recycling

w
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# List the steps in the “circulation-based recycling” process.

Use this space for describing what you have come to recognize or been interested in after reading the website.
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Diaper recycling technology

Study Theme: How disposable diapers are made of?
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# What are the main materials used in disposable diapers and what does each one of them do?

Use this space for describing what you have come to recognize or been interested in after reading the website.
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Diaper recycling technology

Study Theme: How ozone treatment restores pulp?

@D What is ozone?

But
an electric shock
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Q .o,

because two oxysgen
atoms form a strong bond.

Oxysen atom

The 2 molecule...

2 arms to connect
it with other atoms

There!
Stable again!!
Through the
Sterilizing« oxidation process, - @
ozone can carry out
many tasks. ‘ ‘ ™
‘ ‘ This process
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oxidation.
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can force
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to make
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But ozone is
rather unstable.
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And the
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# What is the “oxidation effect” of ozone?

(2 How ozone kills bacteria?

Bacteria

Oxidation
Nucleus

target sighted!!

o ©

@ Ozone Q—’

- ©

@ The cell membrane protein

. is oxidized,
+ turning it into a
different substance.
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Cell membrane =
(protein) The cell
membrane
is destroyed!!
B The nucleus leaks outside
cgjﬁ?"'a and the bacterium dies.
Change in bacteria count - Ozone’s
(cfu) amazing
1.0E+104 Over 1 billion sterilizing

power
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Initial Dehydration,  Sterilization
bacteria  washing by ozone
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Sterilized!!

# How does ozone kill bacteria?

4 /11

Use this space for describing what you have come to recognize or been interested in after reading the website.
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Diaper recycling technology

Study Theme: How ozone treatment restores pulp?

(3 How ozone bleaches?

6 # Which pigment substances cause the yellowing
@ Tarset sighted!! o .
or darkening of used diapers?
@ Ozone 0 : Oéygin atoms
attac
X e and oxidize
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other substances) appear white
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@ How ozone removes odors?

# When the ozone treatment sterilizes, bleaches

* Transforms
+ Oxygen atoms ;i .
© ' iatackand the substance with | and deodorizes the used pulp, to what extent
Target oxndlze type of substance

sighted!!

with no smell. . PR
its quality is expected to be restored?
o ozonec~6<>6 = «b -»5 440

Odorous substance
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Use this space for describing what you have come to recognize or been interested in after reading the website.
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Diaper recycling technology

Study Theme: How acid treatment restores super-absorbent polymer (SAP)?

@ What is SAP?

What is a polymer? # How would you describe the structure of a polymer?

Pressure

Our most familiar polymer: M

polyethylene trash bags

Ethylene

If we apply heat or pressure Ethylene
to the chemical ethylene... E

L} 4

Polyethylene  Ethylene molecules link up with each other in a chain, forming polyethylene.

[+ I+ v I+ QR v v R+ QR
0000000000000
0000200000

This is a polymer!

“Poly-" means “many,” so polyethylene means “many ethylenes.”

So, exactly what is SAP?

Its real name is [ sodiums poly}acrylate # How does super-absorbent polymer (SAP) trap

water?

That’s a polymer of the chemical | sodium acrylate

Ingredients: ‘
.Y Acrylic acid M
C. o}

Net-like polymer, B BB

made by mixing » =
these 3 ingredients W
o I

O )O!

B Sodium acrylate

0(a)0( )0

C@olecule linking A and B 288 £ 5
(cross-linking monomer) \\C/Q\C/( '

The real network looks
more jumbled up, like this!

When water comes
in contact with this

jumbly net... The gaps in the net
expand and close
around the water
molecules.

A water
molecule

enters
the polymer
case and can’t get out.

Use this space for describing what you have come to recognize or been interested in after reading the website.
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Diaper recycling technology

Study Theme: How acid treatment restores super-absorbent polymer (SAP)?

2 Unicharm'’s SAP restoring technology

How to restore SAP # When SAP absorbs water, how is it hardened?

If you add water...

SAP is a
white powder. » QWater » Ny
Water
Water P 4 \
The powder absorbs the water
and turns into a kind of gooey jelly. SAP can absorb

500 to 1,000 times
its weight of water.

and turn the SAP back To restore the SAP, Pressure
into its original powder. we have to reverse the process,
- @B @ -
SAP won'’t leak
the water it absorbed!

remove the water from the SAP,

Why an earlier SAP restoration method didn’t work
But when this method was used... # What are the differences between the new vs.

ﬁ’ current SAP restoration methods?

The calcium remained behind,
and the SAP couldn’t be
completely restored.

Using calcium to
expel water

Calcium

So Unicharm developed a new method!

Using acid to
expel water

| &
| &
We use a
i : Then, we expel
special type of acid @ s ¥
to expel the water. the acid tool!

The SAP is restored!!

Use this space for describing what you have come to recognize or been interested in after reading the website.
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What happens to the used diapers if they are not recycled?

Study Theme: Problems with current ways of disposing used disposable diapers

are used to make
disposable diapers.

e~

What happens
to the used diapers
if they are not recycled?

Forest resources

The number of discarded
diapers keeps growing.
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Burning garbages
produces carbon
dioxide (CO2) which is
a major cause of

global warming

S

Trash incinerator
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I and expense
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What’s more,
diapers swell up

4 times larger after
absorbing moisture.

) | oeer

¥

times
larger

/

The used diapers
are difficult
to be burned out.

) 4

It takes extra
amount of fuel

incineration.

# What are the potential problems caused when burning the used disposable diapers?

Use this space for describing what you have come to recognize or been interested in after reading the website.
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What happens to the used diapers if they are not recycled?

Recycling used disposable diapers contributes to the United Nations Sustainable
Development Goals (SDGs)

1 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

13 CLIMATE 15 LIFE
ACTION ON LAND

O

# There are a total of 17 Sustainable Development Goals (SDGs). Can you specifically identify all of them?

# Going forward, what types of activities would you like to carry out to help achieve the SDGs?

Use this space for describing what you have come to recognize or been interested in after reading the website.
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Safeguarding the global environment by recycling diapers

Study Theme: Benefits of recycling used disposable diapers

&-COre/ton Greenhouse gas
[ 519 emissions

Without rec Burning
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waliL

Trashincinerator 5 400}

Adult diapers

from 100 users -

With recycling for 1 year...

300+

200}

100t

Burning Recycling

CO: emissions
reduced by

87"

~

Garbage reduced
by the amount in

23 2-ton trucks™

Wood equnvalent to i

100 trees saved *j

\§ _J * Based on Unicharm research, 2018

# What are the 3 advantages of recycling the used disposable diapers?

Use this space for describing what you have come to recognize or been interested in after reading the website.
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~ How can we keep used diapers out of the “garbage”>

After-use diaper manners

@ Flush poop down
the toilet

the diaper

Sort those diapers!!

~

with the soiled

Burnable Non- ‘l' P
burnable . art inside
= o O i
_J

Only!

[Based on a sample diagram provided by
the Japan Hysgiene Products Industry Association]

Recycling neighbors!

DiSPOSabIe
diapers

——
PET bottles Glass/Cans

# Try to find out the recycling initiatives your local community is working on.

Name of the city or town you reside in:
Method of disposing the used diapers your local community is carrying out:

Efforts and initiatives of recycling or others, if any, to help maintain and improve the environment in your local area:

- Efforts and initiatives in your prefecture, state or province:

- Efforts and initiatives in your city or town:

- Efforts and initiatives at your school:

Use this space for describing what you have come to recognize or been interested in after reading the website



