Res. Reports Asahi Glass Co., Ltd., 580 20080
UDCIJ 547.32101 661.185

3. Uobououbotubooboobooboobon

Responsive Technology to Environmental Issues
in Fluorine Chemistry at Asahi Glass
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Fluorinated compounds have excellent properties such as heat and chemical
resistance, non-adhesion, low friction, non-flammability, and water/oil repellency. When
they are released to nature, because of their chemical stability, it is announced that some
of them exhibit concerns to remain without decomposition and cause unexpected
environmental influence by reaching the stratosphere. AGC has wrestled with these
environmental issues as a global leader of fluorochemical company, and provided
solutions for the issues of ozone depletion, global warming, drying up of fluorine
resources, and waste. Recent years PFOA has been focused as environmental issues.
While PFOA (perfluoro(octanoic acid)) has been mainly used as an emulsifier in the
production of fluorinated resins owing to high chemical stability and surface-active
performance, it is thought to remain in nature without decomposition. PFOA and PFOA
precursors are present in trace quantities as unintended impurities in conventional
fluorinated water/oil repellents, and this is thought to be one of the reason that PFOA
and PFOA precursors have been detected almost everywhere in the environment. PFOA
concern has been focused from the viewpoint of environment and safety because it is
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bioaccumulative and its risk level to the human body by the long-term intake is not clear.
We introduce AsahiGuard E-SERIES and Fluon® PTFE AD-L SERIES which succeeded
in beginning distribution as a result of wrestling with PFOA issue and pursuing

technology development. Then, we also explain high-performance ecological emulsifier

under development as PFOA replacement.
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Table 1 Bioaccumulation data for final degradation
compound of fluorinated water/oil repellent
agent.

Blood
elimination
half-life
(P.K. Typ)

PFHxA
AsahiGuard
E-SERIES

PFOA PFOS

Telomer based
conventional
water/oil
repellent agent

PFOS based
conventional
water/oil
repellent agent
(Sales discontinued)

Rate

10 3h

1380 202h

180h

Monkey ¢

5.3h

21d

200d
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Table 2 Physical properties of AG-E060.

Appearance Pale yellow to brown liquid
pH Acidic

Specific gravity @200 1.1

Solid content 200

Viscosity Less than 50mPall s

lonic charge Cationic

Solubility Easily diluted in water
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Table 3 Physical properties of AG-E061.

Appearance Milky white to yellow emulsion
pH Acidic

Specific gravity @200 1.1

Solid content 200

lonic charge Weakly cationic

Solubility Easily diluted in water
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Table 4 Typical properties of AD911L and AD912L.

Conventional Conventional

Properties Unit AD911L AD911 AD912L AD912
PTFE
content | O 60 60 55 55
o
Suractant | ) oree 5 5 10 10
Content
“APFO N <100 | 10000 | <100 | 100000
Content | PP 0<200 | 1200 | O0<200 | 1200
Specific 1.52 152 146 146
gravity
pH 9010 | 9010 | 90110 | 9010
Viscosity
02300 mPalls 25 25 22 22
Critical film m 12 12 23 23

thickness

general
purpose

general

Applicati
pplications purpose

overcoating | overcoating

Properties marked with asterisk (*) are not included in
specifications.
APFO contents in parenthesis are based on actual measurements.
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Fig. 3 PERFECT Process

oooboooobboobobboooobbooon
Ub0o0o0obO0b00O0OPERFECTODODODOODOODO
OOCFCFRG.OO0O0OO0OPFPEDOOOOOOODO
O0ADODOOOOORg. 40000500000
oooOoooobooooboeuuoboooono
gbodrveoooooonDo

U00PERFECTO O [ OCF,CF.CF.L,O000DO
OOPFPED D OUODDOODDOUOBHOOCH CF,O
CRLOUUOO0OOOPFPEDOOCOODOOOOODOCO
O0000D000Fg. 50Fg. 600000000

0310
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Compound A (P.=99%, Total ¥.=76%)
Fig. 4 PFPE surfactant with (OCF,CF,),, unit.

Ry (OCH,CH5;CH3),, O CH,CH,OH (Commercially available )
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Compound B (P.=99%, Total ¥.=73%)

Fig. 5 PFPE surfactant with (OCF.,CF,CF,),, unit.
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Fig. 6 PFPE surfactant with (OCF(CF;)CF,),, unit.
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Fig. 7 Surface tension of PFPE surfactants.
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Fig. 8 Concentration of PFPE in serum, following
intravenous administration of 10mg/kg to male
cynomolgus monkeys.
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