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FLUOROCHEMICAL SPECIALTIES

* FLUOROPOLYMERS
* FLUOROSURFACTANTS
* PTFE MICROPOWDER FLUOROADDITIVES
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RESPONSIBILITY MEANS.... [Smshasel eCEPMET
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PFOS/PFOA REACH R&D-QUALITY PRODUCTS

MAFLON® uses Maflon supports MAFLON® R&D MAFLON®
neither the underlying departmentis products can
Perfluorooctanoi goals of REACH, constantly meet a wide
c acid (PFOA) nor which are innovating new range of
PFOS consistent with fluorinated applications and
intentionally our own materials to meet have been divided
during its commitment to the specific into different
manufacturing promote the requirements of specific business
processes. responsible the customers. lines.

manufacturing
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Fluorinated Surfactants

-Maflon offers a wide range of perfluorinated surfactants to meet the
most demanding requirement. The efficacy and choosing the best
fluorinated surfactants depends on its grade of solubility in the
formulation systems.

In Fluorinated Surfactant all hydrogens in the hydrophobic segment
have been replaced by fluorine.

Fluorinated surfactants are much more surface active than their
hydrocarbon counterparts and they can lower surface tension of
aqueous system to value below 20 mN/m at very low concentration.
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Typical Properties

LOWER
4 SURFACE OIL AND FAT
TENSION REPELLENT
& IMPROVE

WETTING AND
SPREADING
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Typical properties

Fluorinated surfactants show superior performances reducing the
surface tension at very low concentration typically between 0,05 —
0,2%. This property allows the formulator to reduce the total cost of
formulation and improve wetting. Cost effectivenes.
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Partial wetting Wetting
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Maflon Surfactants

Grades and nature of Lineplus and HEXAFOR Fluorosurfactants

NON-IONIC POLYMERIC
*HEXAFOR 678 *HEXAFOR 647
*HEXAFOR 678-D *HEXAFOR 643
. *HEXAFOR 670 *HEXAFOR 644
*HEXAFOR 67 *HEXAFOR 678-W « HEXAFOR 643-D
| *HEXAFOR 676 *HEXAFOR 644-D
*HEXAFOR 675 *HEXAFOR 646

*HEXAFOR 672
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= HEXAFORG641 - HEXAFORG678 - HEXAFOR647

- HEXAFOR612 - HEXAFOR678-D - HEXAFOR643

= HEXAFOR691 - HEXAFORG670 - HEXAFOR644

- HEXAFOR679 - HEXAFOR678-W = HEXAFOR643-D
- HEXAFORG676 - HEXAFOR644-D
= HEXAFORG675 - HEXAFORG646
- HEXAFOR672




Surfactants Uses

Improve levelling and reduce appearance
defects, reduce anti-block, improve gloss

Paint, coating

Facilitate wetting , leveling, rewetting,
surface repellency modification

Aid pigment dispersion, wetting, water

Floor polishes & waxes

Inks resistant to water based ink
Cleaners Facilitate penetration, wetting, cleaning
powder
. Emulsifier agents in emulsion
Emulsion

polymerization

HEXAFOR 678-D passed OECD 301 test method required for european
detergents formulation (EU 648/2004)
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Maflon Surfactants

Surface tension of anionic Maflon fluorosurfactants

Surface tension mN/m
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Wilhelmy plate
method.
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Maflon Surfactants

Surface tension of nhon-ionic Maflon fluorosurfactants

surface tension [dine/lcm]
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method.
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Maflon Surfactants

The time required to attain equilibrium surface tension depends on
lonic charge of the surfactant, perfluoroalkyl chain length, solubility,

temperature and concentration

T.5. vs. TIME
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Surfactants Applications

Wetting of PTFE sheets with a pigmented resin was evaluated
according a Maflon internal test using HEXAFOR fluorosurfactants.

GRADE T.S.AT 0,2%

HEXAFOR 647 (22,0

HEXAFOR 678|25,9

HEXAFOR 670(26,0

T.Q 279

(I-;IJDROCARB 27,0
SURFACTANT

Water based With hydrocarbon || With fluorinated
pigmented resin | surfactant surfactant




S ETER S

Mission Vector Partners, Ine.

-

 PTFEY— bk EEEM Z2 7500 L =168 & D /h £

HEXAFORZ v R R F E /BRI Z {F
i 1TV vE LT=,

RERT R R A& Y

iL. ¥ oo ¢t

gL—F R EE0.2%
DFEFMEEN
HEXAFOR |22.0
647
HEXAFOR |25.9
678
HEXAFOR |26.0
670
KiEEaH R )& T TJYRRHA | |TQ 27.9
s K mmEHEH mEEHZ
=FHLV=15 HAUWT=5E | | RIEXKFER | 270
& SR mEMEH

g

oo e v.:.m,»,‘/wﬁ«/ -
/ —

B o3
T ey <
s S i
S A e




Surfactants Applications

Fluorinated surfactants are the most effective surfactants in organic
media as well as in water. However the effect of surfactants on
surface tension is much smaller in solvents than in water because
the initial surface tension of solvents is lower to begin with.

Solvent based With hydrocarbon With fluorinated
pigmented resin | surfactant surfactant

GRADE T.S.AT 0,2%

HEXAFOR 647 22,0

HEXAFOR 678 (259

HEXAFOR 670 (26,0

T.Q 27,9

HYDROCARBON (27,0
SURFACTANT
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Surfactants Applications

Fluorinated surfactants (HEXAFOR 678, HEXAFOR 678-W) are use
also as additive in VOC free epoxy resins reducing coating defect
such as cratering, fish eyes, pinhole and orange peel effect. Typical

dosage for this application is 0,1-0,2%.
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Surfactants Applications

Fluorosurfactants differ widely in their foaming power, allowing the
desired level of foaming.

Vol. [ml] Omin Vol. [ml] 5min

PH10 324 324

HEXAFOR 647

HEXAFOR 478 | 49 29

Ross Miles Test - ASTM 1173
Foam eight evaluation
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Vol. [ml] 0%  Vol. [ml] 5%

HEXAFOR624 | 641 641

PH10 324 324

HEXAFOR678 | 412 295

HEXAFOR647 | 86 14

HEXAFOR670 | 261 240

HEXAFOR478 | 49 29
AXTAIVRE

I+ —LTFI4Y%—
ASTM1173E4L




Surfactants Applications

‘Hexafor 678 was tested in acidic conditions (pH: 2) in hydrochloric
(HCI), nitric (HNO,), sulfuric (H,SO,) and phosphoric (H,PO,) acid
solutions. Surface tension was evaluated after three days to see the
effectiveness of the product.
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HexaAFor678 - 1.00% 0.10% 0.09% 0.01%

PR 177 | 179 | 185 | 241
s 177 | 18 | 186 | 235
s 17 | 179 | 17.8 | 232
HEER 175 | 174 | 179 | 224
DSRAER 172 | 174 | 18 | 22




New Hexafor 676 Surfactants

The new biodegradable Fl factanth
Hexafor 676 e
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The new biodegradable Fluorosurfactant for
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Environmental Policy
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Perfluorooctanoic Acid (PFOA) F;{ ?/Fﬁj?\fkm

PFO A (Perfluorcoctancic acid)

Use for decades as a surfactant in different industry sectors such as fluoropolymer,
electroplating, semiconductors, fire-fighting foams, etc...

Some telomer based products with [F(CF,).-] chain may be potential sources for
PFOA

PFOA is found ubiquitous in the environment and is considered as persistant global
contaminate "

PFOA has been reported to be toxic (animal studies)
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Maflon Position

« Maflon neither uses PFOA (perfluorooctanoic acid) nor PFOS
(perfluorooctanoic solfonate) during manufacturing. The whole
range does not contain PFOS.

« PFOA may occur in polymeric and surfactant products in
extremely small traces as an impurity: these traces do not pose a
risk

« HEXAFOR series is PFOA free*

= Ongoing further impurity reduction of C8 chemistry

 Launch of new C6-C4 chemistry

* = below current analytical limit of detection (LOD)
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Lineplus vs HEXAFOR

Classical fluorocarbon
product mainly consist of C8
fluorotelomer chemistry for
their high effectiveness as
water-, oil-, soil repellent and
wetting agent.

= Purifled C8 chemistry with
reduced levels of PFOA

= Reduced amounts of
fluorotelomer by-products

L .'

®
«HEXAe for

U

New HEXAFOR series is based
on C6 Fluorotelomer chemistry
with unique effects at the highest
performance level.

» (CB6-based fluorotelomers do not
bioaccumulate

= (C6 chemistry does not result in C8
residues/PFOA

= High overall purity of products
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Lineplus VS HEXAFOR -
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US EPA Activities

EPA PFOA 2010/2015 Stewardship Program

= Voluntary corporate commitment to achive no later than 2010 a 95%
reduction measured from a 2000 baseline year in both:

Facility emissions to all media of PFOA, PFOA precursors

chemicals and related higher homologues Product content levels of
PFOA, PFOA precursors and related higher homolgues.

Commit to working toward the elimination of PFOA, PFOA precursors

and related higher homologues from emissions and products by five
years thereafter, or no later than 2015
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US EPA Activities

EPA Action Plan on long chain perfluorinated
Chemicals (PFCs) (> C8 chemistry)

= Consider initiating TSCA §6(a) rulemaking in 2012 to ban or restrict the manufacture
(including import), processing, and use of these chemicals

= Continue with the 2010/2015 PFOA Stewardship program to work toward the
elimination of long-chain PFCs from emissions and products

= Continue to evaluate alternatives under EPA's New Chemical Program
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EU Commission Activities

No further restriction for PFOA are needed now

« EU risk analysis does not focus on fluorotelomer based polymers
or precursors

« Risk analysis distinction between «Direct Uses» and «Indirect
Sources»
- «Direct Uses»: use as processing aid in the Fluoropolymer
Industry - «Indirect Sources»: Fluorotelomer industry

« EC considered in the analysis 2015 as ultimate phase out
deadline for direct use of PFOA and related compounds (reference
to EPA Stewardship Program)

« PFOA Stewardship Program will have global coverage when
executed by OECD
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