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polymerization £=8&tACH (12 5)°.

poly[2-(N-methyl-perfluoro-octansulfonamido)ethylacrylate],
poly[2-(N-ethyl-perfluoro-octansulfonamido)ethylacrylate],
poly[2-(N-ethyl-perfluoro-octansulfonamido)ethylmethacrylate],
poly(1,1-dihydroperfluorooctylmethacrylate),
poly(p—perfluoroethyleneoxymethylstyrene), poly(FOA-co-styrene),
poly(FOA-co-methyl methacrylate), poly(FOA-co-butyl acrylate), el1

0
>

Jb Xl

o

poly(FOA-co—ethylene) 1} 22 & = = DEXSE otllet
hydrocarbon/fluorocarbon copolymers &£ 38 homogeneousdtH Z=E&HoIA

Ct

CH=CH +CH-CHY,
CN N | 5947 |
. | C=0 H17 bar (=0
CH:-C-N-N-C-CH; + = |
| | | sy i
CH; CH; CHyCFo-CFy 48hr |

CHyCFi-CFy”

(ABN) (FOA)

18 5 Homopolymerization of FOA in scCOs,.



= 1 Selected polymerization reactions in supercritical carbon dioxide.

.| Pressure | Temp <Mn> | Yield
Monomer Phase” . PDT”

(bar) (C) (kg/mol) (%)
CF2=CF: (TFE) H/P | 165-350 | 68-180 | 0.6-900° [1.35-1.44°| 13-900
CF2:=CFO(CF2)CF3(PPVE)/TFE P 90-110 35 >1000° n/a 99-100
CF,=CF(CF3)(HFP)/TFE P 50-100 35 >1000° n/a 3-82
CH=CF2(VFy) H 280-340 60 ~0.6° 1.05 32-35

CH2=CH-C(O)O-CHz(CF2)sCF3(FOA)| H 207 60 11-1600" n/a 65

%Phase behavior during polymerization: H=homogeneous, P=precipitation. °PDI: polydispersity
index of molecular weight distribution. °Reaction condition as both telomerization and
polymerization. 9PDI refers to telomerization reaction. °Incorporation of PPVE in
copolymer=2.9-8.6 wt.%. fIncor;:>oration of HFP in copolymer=11.2-13.8 wt.%. °Telomerization
reaction. "Molecular weights have been determined by both gel permeation chromatography

(GPC) and small angle neitron scatterin (SANS).

I 2 Statistical copolymers of FOA with vinyl monomers.

Polymerizations were conducted at 59.4+0.1C and 345+0.5bar for 48 hours in COs..

Intrinsic viscosities were determined in 1,2-trifluoroethane(Freon-113) at 30C.

) Intrinsic Viscosity
Copolymer Feed Ratio Incorporated
(dL/g)
poly(FOA-co—-MMA) 0.47 0.57 0.10
poly(FOA-co-styrene) 0.48 0.58 0.15
poly(FOA-co-BA) 0.53 0.57 0.45
poly(FOA-co-ethylene) 0.35 - 0.14

Free radical polymerizationUlAl initiator2 M AI=Z2EZIHXI= AIBN2 &
Fol&5TE high—pressure ultraviolet spectroscopyE ArESot0d A5t

It, CO0lA AIBNE Z=off &9 HAIHS &2 U8 SIS0

5
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T 3 Experimental results from the telomerizations

of TFE in supercritical COo.

[ Vltelogen] | Lield Mn> PDI
monomer]/[telogen
%) (a/mol)
1.6 88 570 1.35
1.5 87 590 1.38
1.8 86 630 1.38
2.2 78 650 1.44

Homogenous CO, EHOZLEH 1NEX°2 =2l= Z0|otCh BtEs2J|28
BH WEH CO.2 HiE&0l et (Rapid Expansion of Supercritical

=
Solution: RESS)EHUCZLH MIAHE D2AS2 RIISMHA 22 &

M

b
rlo

S0t &0l 8le OIMEXNE &= = U, TFER €2 Etsd0l

monomerse CO.2t M S0 LIJHAH =0 (28 7).

Nozzle Expansion Chamber

1 \

Atomizing solution

Polymerization
Reactor

2 7 Rapid Expansion of Supercritical Solutions
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8 8 Homogeneous polymerization of fluorinated vinyl ethers in

supercritical COo.

= 90l = fluorinated oxetane, 3—-methyl-3'-
[(1,1-dihydroheptafluoro—butoxy)methyl]oxetane (FOx-7)2l ring—opening
polymerizationE  LIEFHA=0l  initiator2 A trifluoroethanolE A1,
co—initiator2 Al boron trifluoride tetrahydrofuranate2 AtE3dt0d 0 T
289 bar2 My COMM DEY SES e AS  LIEHHALL
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CHoOCH,CF,CF,CFy

1) BF;-THF
CO;
0°C, 289 bar
2y NaOH

CHs

H—(—O'CHQ—:C-—-CHQ%—OH

CHoOCH,CF,CF,CFy

18 9 Homogeneous cationic polymerization of Fox—7 in sc CO..
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