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mﬁmﬁ - 1. Advantages of PFOS -
Perfluorooctane Sulfonate (PFOS)

Trade and Industry

« Thermal stability and chemical resistance _¢8F17503 ‘
« Water and oil repellent (insoluble with water and oill)

4 i EEEEEEEEEEEEEEEEEEEENEPD

"« Low surface tension & for example

* Low friction factor

* Anti-adhesive

e Low inflection Keep beneficial effects under the
_ _ _ strong acid and high temperature

e High electro-isolation

< Essential chemical in wide range of industries >
PFOS is a LIVING Chemical, not dead
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Beneficial effects on application of
surfactants and dispersing




- 1. Advantages of PFOS -
Perfluorinate Surface-active Agent
(e.g9. PFOS)

 Reduce surface tension up to 15 dyn/cm,
iIncrease wettablility and permeability

— Hydrocarbon base: 27 dyn/cm >

— Silicone base: 22 dyn/cm m:” more details

* High surface activity at low concentration
 Thermal stability and chemical resistance
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™ s - 1. Advantages of PFQOS -
Surface tension and permeability

Hydrocarbon surfactant Fluorocarbon surfactant
High surface tension Low surface tension

72 dyn/cm

Hydrocarbon surfactant
Fluorocarbon surfactant

UOISU3) 9delNS

concentration
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‘*‘g‘m‘ﬁ - 1. Advantages of PFQOS -
Surface tension and permeability
(example photo)

21.3

2

€ PFAS: C=4

52.4° 48.6° 468
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HR - 1. Advantages of PFOS -
Example of fire fighting foam (AFFF)

vy Fire shrink

Yo fighting
®
| s<o | » go|ldown

foam
Water is heavier than oil

4 Aqueous-film(AFFF) )

Ministry of Economy,
Trade and Inoduwstry

Yo : surface tension of oil
Yw: surface tension of fire fighting foam
Yow: interfacial tension

between oil and water I S>>0 I
S=Yo - (Yw + Yow)
S: diffusion coefficient

Legal specification
S=35

\_ J

\‘fff

eous -film

How agueous-film
covers the oil surface

Aqueous4ilm coverg oil surface
and p l/outaflr /

N

Fire flghtlng foam forms

aqueous film.

\
Fire fighting fos x \ /

Surface of combustible gil

Y
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s - 1. Advantages of PFOS -
Example of fire fighting foam (AR)

Bubble structure

Ministry of Economy,
Trade and Industry

Gel type polymer

. Ny
Fluorinated surface-

active agent — 7= Strong barrier formed by

= surface-active agent and

gel type polymer

J L

Combustible water-soluble quui — Maintaining the bubble l
or combustible oll

Experiment using combustible water-soluble liquid (acetone)

PFOS gel type fire fighting foam (satisfy the legal requirement)

T

4 S ot knockdown in 33 sec £ bUt O-"?Jt ifnf"iff"
v . 8 N W i

b

satisfythe legal

réuiFEent
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- 1. Advantages of PFOS -
Example of photo masks

o Surfactant containing PFOS can realize ultra-
fine patterning in the photo-lithography process

PRE WET liquid Chrome Etcher

0.8754um

2.9963um 1.4551um 0.7753um
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idlidal - 2. Identify PFOS uses in the supply chain -
Example in electronics industry

PFOS surface treatment |—__X-unit

] dispersion J%sive
—

Ministry of Economy,
Trade and Industry

anti-reflective

coating
—\
surface treatment
% photoresistﬁﬁ\L : < solder
etching ] desmear metal other use
VAN
(/[ \>> semiconductor parts, modules
photo masks -
k'/
DD Effect on other ||
industries o

A
‘ b e i
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- 2. ldentify PFOS uses in the supply chalin -

Ministry of Economy,
Trade and Industry

PFOS uses (e.g. electronics industry)

PFOS uses Component PFOS uses Component
1 Etchant for photolithography processes  Etching 17 Glue for engine oil Fibre
2 Etchant for metal-plating processes Etching 18 Raw materials for PWB Etching
3 Seal aperture treatment agent Post process 19 Polycarbonate resin additive Drip protection
4  Fluxes for soldering Pre treatment 20 PBT resin additive Assembly
5 Etchant for desmear processes Etching 21 PPS resin additive Fluoric resin
6 Pre-treatment agent used for PWB Permeate 22 9T nylon additive Housing
production process
23 Epoxy resin additive Resin
7 Wax for temporary end use Pre treatment
24  Rubber sheet Rubber
8 Surface treatment agent Pre treatment
25 Filter Membrane
9 Surface treatment agent for water- Pre treatment
repellent 26 PTFE/FEP tube Motor parts
10 Moisture proofing agent for PWB PWB 27  Fluoric resin coating Coating
11 Bearing grease for small motor Shaft bearing 28 Raw material for PTFE Filter module
12 Grease for dye use Dye 29 Water-repellent filter Filter
13 Raw materials for paint Paint 30 Molybdenum coating Coating
14  Painting film for PCM steel sheet Wax 31 Tantalum electrolytic capacitor Water repellent
15 UV ink for wax Surfactant 32 Copper clad laminate Material
16 UV vanish for was Surfactant 33 Paper windshield wiper Wiper
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Ministry of Economy,
Trade and Industry

- 2. ldentify PFOS uses In the supply chain -
METI's survey of PFOS uses

METI ( Chemical Management Policy Division)

D-
JS™mEumEEEREEEEEES »

& -
- Primary Users

*
.
.
| ]

1Sanbay

PFOS Producer

—:>| Company Al
and Importer : :

. Con.sum Products R—
ptIOI’] :
Products | e
Distribution of reporting format
to down-streams for identifying : ®onsur
PFOS uses ption

. S

*

L4 *
» Secondary users:

—rl Company Cl

|}
=["Consum

. Products s
ption .

*
*
L]

*

Tertiary Users “:

—Pl Company F |

=["Consum
ption

—?l Company D |

Products s

=)

Direct response to METI by
users including critical uses
proposal
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i - 2. dentify PFOS uses in the supply chain -

Ministry of Economy,
Trade and Industry

Results of METI's survey

PFOS suppliers

—| Ink additions Semi-conductor,
- Photo masks
Separator IC-card, Mg-card
—  Film Medical examination use Film
) Pesticides [
— Medical catheters
Leveling use

Electric and electronic parts
(e.g. for copies and printers)

Paint, adhesives, unti-electrostatic

Metal plating

Photo imaging |—

Chemical producers

Moisture proofing

Sealing material

Fire fighting foam

Printinguse [ Film

Uses (newly) recognised in
which PFOS is essential (no

alternative, difficult to substitute)

MET]!’s survey revealed some
PFOS uses which are not so
essential; or which have
available alternatives

L

]

Battery probe cleaner
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Moy o Sconom - 2. ldentify PFOS uses in the supply chain -

Benefits of supply-chain survey

 |dentifying essential uses

— Japan reported 7 essential uses to POPRCS3, all of
which are listed on the RME report

 Drawing PFOS users’ attention to their PFOS uses
— PFOS is used in a wide range of industries
— Very small amount is used in many cases

— Not contained in products but in materials for
processes (e.g. Surfactants)

e Inducing PFOS users to make efforts to search for
substitutes and develop alternatives
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mjﬁ‘m - 3. Examples of substitution and alternatives -
Photo imaging industry (PFOS use)

Trade and Industry

Colour film production process Colour film layer
i i { PFOS |
4 L‘Aib.l--l'.bl&"

[ )
Y IR

09 409 0AL

%%%@B?@ 56 ob eofe
PRI AT

TS P00 0

m"ﬂ%

SEEas . . ' ®po bpot Be po
— — RN ::
Base film . PFOS
Photo sensitised %‘.‘."ﬁ:ﬁ:““‘

materials s b oooe
0‘l=5§b -},Dc 5-'-5
. - . %n h-:-n en mbgnn
« Some kinds of photo-sensitised materials are layered P I PR,
on the base film using PFOS e s

e Surfactant and antistatic properties are required with: R
— Dynamic surface tension capability
— Solubility Base film
— Photo-inactivity
— Heat and chemical stability
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A o - 3. Examples of substitution and alternatives -
Photo imaging industry (alternatives)

Alternatives Properties

Less antistatic 1
i ‘ Seeking best mix ‘

Ministry of Econom
Troade and Indu t |.|

Non-fluorinated

Shorter-length | « Less surface active
chain » Soluble to water
Telomers * Less surface active G
» Better antistatic [ \
Silicones » Less surface active _Start SUbSt'tu_tmg
— In lower quality
products
Y 25 = 2000 W 2004 (e.g. Consumer
20 use, but not
PFOS reduction 5

in photo imaging 0 |
P J9ing World total Japan
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widbazadal - 3. Examples of substitution and alternatives -
Metal plating industry (PFOS use)

Ministry of Economy,
Trade and Inoduwstry

Door-handle_

Door mirror

Emblem

] Application of decorative
plating (automobile example)

PFOS use

B Mist suppressant
(decorative)

Mist suppressant
(hard plating)

B Anti—adhesive

M Others
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it - 3. Examples of substitution and alternatives -
Metal plating process (substitution)

ui'”g_) Hexa-valent Cr etching

WL . .

( Etching substitution

( Neutrahsmg ) ® Permanganic acid etching
L) Study for practical use

‘ Catalysmg ’

( Conductlng ) Hexa-valent Cr plating

substitution

m%m) @ Tri-valent Cr plating

WZ .
Electrolytic plating E{}PraCthal use

:I"ﬂ:d ﬂ'.r:d]'-r! tn.r
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‘ﬂ%‘ o - 3. Examples of substitution and alternatives -

Metal plating process
(technology breakthrough for substitution)

Ministry of Econom
Troade and Indu t |.r

804 — : Hexa-valent Cr plating
== . Developed tri-valent Cr plating
: Conventional tri-valent Cr plating
)
S
< 701 -
D
&)
c
@ G
o
o
= 60 -
)
o
58 ] | ] | ] | ] | ] | ]
00 400 500 600 700 800 900 Hexa-valent Cr Permanganic acid
Wavelength (nm) etching & etching & Tri-valent
Hexa-valent Cr plating Cr plating
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widgmetml _ 3. Examples of substitution and alternatives -

Alternatives in semiconductor industry

® Desmear process for PWB™ fabrication

- Desmear* is to remove smears on the through-hole walls
(diameter = c.a.300um)

- PFOS reduces the surface tension of the etching solution
(pH=12-13) to infuse into the through-holes

- Suppliers apply alternatives

*smear: melted and remaining resins
on the wall of through-holes

Printed Wired Board composes a inner-

S:QC;JA%%&?%%E}?'% Density Packaging Cross-section of through-hole

Shuji TAMURA, Ministry of Economy, Trade and Industry (METI) of Japan Side event in POPRC 4th meeting 20



RO R

Ministry of Economy,
Trade and Industry

WSC/SEMI Agreement PFOS 2006

Commitments
End all non-critical PFOS uses and emissions
C1. | ESIA, JSIA, KSIA, SIA- May, 2007
TSIA- May, 2009
Send all solvent wastes from remaining critical uses to
Cc2. incineration for destruction
Date: December 31, 2006.
Periodically collect PFOS use data for a mass
C3 balance mode
' Date: 2005 baseline data; evaluate and update
every 2 years.
Intentions
1. Work towards PFOS substitutes for critical applications
12. Evaluate potential segregation of PFOS effluent
streams in new and existing tools
13. Evaluate potential PFOS wastewater discharge
control technologies
14. Periodically make available aggregated industry
information for above commitments and intentions
Date: Every 2 years.

WSC: World Semiconductor Councll
SEMI: Semiconductor Equipment and Materials Institute

- 3. Examples of substitution and alternatives -

PFOS reduction in semiconductor industry

PFOS consumption in JEITA Semiconductor

[ NN

2001

Shuji TAMURA, Ministry of Economy, Trade and Industry (METI) of Japan

2002
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| | Critical Use

2003
year

2004

2005

JEITA: Japan Electronics & Information
Technology Industries Association
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e - 4. Difficulties of substitution and alternatives -
Photo imaging industry
(X-ray film example)

Medical use Industrial use

User hospital, medical institute public construction, energy
plant, aviation industry, etc.

Requirement Need to prepare a wide range of  Used for very detailed non-
films by body parts and diagnostic destructive test, different by

purpose. No static mark. scanning materials
Difficulties High contrast and higher photo- High quality is required in
graphic density is required in order to identify an ultra-small
minimum exposure. Antistatic defect (e.g. crack)
property.
Potential Cost is too high esp. for small Missing very precise picture
digitalization  hospitals in local areas information by digitalization

PFOS alternatives cannot achieve such high quality in X-ray film production
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- 4, Difficulties of substitution and alternatives -

Semiconductor industry
(Anti-reflective coating)

..E.;

L]
-

Without PFOS: With PFOS:
trouble normal

Requirement for precise lithography

Low surface tension
Low reflection

High acid durability :> No alternatives

Thermal stability for PFOS
High UV durability

Dispersible

o0k wWwhE
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- 4. Difficulties of substitution and alternatives -

Time requirement for replacement
(example in semiconductor industry)

PFOs ) Require more than 10 years

5

< > < > < > < >
(1) Develop (2) Testthem on (3) Examine the (4) Ask
alternatives production products quality customers’
lines approval

According to industries’ experiences, substitutions without
customers’ approval tend to stop customer’s production lines,
which eventually results in half to one year delay for recovery.
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sty - /. Difficulties of substitution and alternatives -

Y Time requirement for replacement
(example in fire fighting foam)

Agueous-film type, AFFF
AFFF storage

Chemical
plants

B Underground
parking
Air port

M Tunnel

19,000 t

already set in fire

fighti t
— more than 9 years

(in full production)

2,100 tly

maximum
production capacity Fire fighting system for
underground parking (400L tank)
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i - 5. Sound management of acceptable uses -
Proper control of PFOS emission
(example in semiconductor production)

Ministry of Economy,
Trade and Industry

PFOS Usage: | | = || Recovery: >99%
1.7t /yr ( ARC ) CPhOtO ReSISD (@Coating)
(CY2007: JEITA) ( Wafer Coating ﬁ
EchiS“re Incineration
- Development Temp: >900°C
= | Emission = 0%
O Etcrlnng |
74 Exhaust Removal Effluent
b ¥
[ Scrubber j ><Waste Water Treatment)
| |
Total Emission:
[ Air: ~0% ] (Water: <1 %> <17 kg/yr

* More than 99% is recovered and appropriately treated for minimising emissions
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"‘ﬁ%"m - 6. Summary points for discussion -

Some thoughts among PFOS
substitution and alternatives

Ministry of Economy,
Trade and Indus tn.r

e Survey PFOS uses through the supply chain for:

— ldentifying essential uses
— Drawing users’ attention to their PFOS uses
— Inducing users’ efforts for substitution and alternatives

 Understand PFOS advantages for achieving the
same level quality by alternatives

 Be aware of time requirement for replacement
e Sound control of PFOS emissions in its uses
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Ministry of Economy,
Trade and Industry

Thank you

Presented by

Shuji TAMURA
tamura-shuji@meti.go.jp

Chemical Management Policy Division
Ministry of Economy, Trade and Industry of Japan
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