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B 1. Selected Polymerization Reactions in Supercritical Carbon Dioxide

. Pressure Temp. <Mp Yield
Monomer Phase (bar) ) (kg/mol) PDI? ) 1
CF,=CF; (TFE) H/P -165-350 68—180 0.6—-900° | 1.35—1.44¢ 13-90
CF,=CFO(CF,) CF5(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,=CF3(VFy) H 280—340 60 ~0.6¢ 1.05 32—-35
CHy=CH-C(0)O—CH3(CF;) 4CF3(FOA) H 207 60 11-1600" n/a 65

“Phase behavior during polymerization: H=homogeneous, P=precipitation. *PDL: polydispersity index of molecular weight
distribution. ‘Reaction condition as both telomerization and polymerization. “PDI refers to telomerization reaction. ‘Incorpo—
ration of PPVE in copolymer=2.9 —8.6 wt%. ‘Incorporation 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 g

(SANS).

H 2. Statistical Copolymers of FOA with Vinyl Mono—
mers. Polymerizations were Conducted at 59.4=0.1 C
and 34570.5 bar for 48 hours in CO,. Intrinsic Visco—
sities were Determined in 1,2—Trifluoroethane (Freon—
113) at 30 C

dispersity index (PDD& z+&th,

Homogenous CO; o ZRHE iAol Hy
T folsith. W-E712HE wEA COE wWEY
of we} RESS (rapid expansion of supercritical

msic Viscosi i ol o E =z Al A=
Copolvmer Feed Ratio | Incorporated Intrinsic Viscosity solution) &0 ZRE AZHA TEAEL F
(6L gl e BTG 48 e AUNE
Poly(FOA- co —styrene)!  0.48 0.58 0.15 o S T3 o a
Poly(FOA- co-BA) | 053 | 057 045 = CO% 3 & WAl €k A’ 7.
Poly (FOA~ co —ethylene)]  0.35 - 0.14 8 8oe Bt giE ZAES JHRT 9l
= F £79 vinyl ethers& U4 COzolA 7|
X o5t 5 2= o) wak A o X
j 7] ‘—t‘ir/}j‘i‘ 2 7 ok =3 AAAE 58 E 3. Experimental Results from the Telomerizations
< W =9k ole 294 CO27} 92 Mg of TFE in Supercritical CO»
Zt3 Qlo}Ad solvent cageZIE FAE £ 917 Vield LS
WEow dHAL® olefd AT aqua COp7p | tmonomerl/lielogenl} g1y | P!
AR 2EARESE s 25 S 1.6 88 570 1.35
S ZAEUE £ 9rh 1.5 87 590 1.38
1.8 86 630 1.38
Bl 62 %=UA CO0lA tetrafl thyl :
= I COzelA uoroethyiene 2.2 78 650 144

(TFE) 9] telomerizations WeElHTH AIBNS 7
AMAZ AL gste A9ole 28y g9 TFE

e o] ANALt BE Belhd] A 9ga
t AEs W9 $7] WPl AMA ge ARE

doley, 28y perfluorobutyl iodide™ telogen
o7 A3l AIBN Qlo]l mEA; 238 8ty
S ZAfele E 22 29E ot & 39
Ueld AAH, olzfdt WAooz FAE perfluoro—

alkyl iodidex #A4%F £Ho] 73k W& poly—
CFal ;

CF,==CFy s C‘.Fer\‘C“'Cf*}‘
Co:
80°C

2! 6. Telomerization of TFE in supercritical CO,.
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AlA 24 ethylaluminum dichloride (Lewis acid)
Z ARgste] Fitshe wHAlE vehgith F3td
2] YA &L oF 40%%.21, fluor—
inated sulfonamide side chaing ¥¢3l1 Y=
A FHEFEAEL 4,500 g/molo) 1 EA}
X (PDD+= 1.6°13ch

33 9°l+= fluorinated oxetane, 3—methyl—
3'- [(1,1—dihydroheptafluoro—butoxy) methy!]
oxetane (FOx~7)9} ring—opening polymeriza—
tions YEREE AAAZA triflucroethanol
< 23, FWANAZA boron trifluoride tetrahy—
drofuranateS AME-3tY] O T2} 289 bard] A4
COzolle w49 58S 3% e el
Freon—113& £9l2 35458 wiel FAMS 2
#HE dHou wepd COx7t 53 didl gyl
= FHS A7 FFolqdt

1Y ERANCT:
ethvlene
A\
CHy==CH CO; + CH CH
: I 40 °C, 345 bar 2 l ] A
?:Q > ?:O
5 - .
OR 2) sodium ethoxide oR
R = -CH.CH:(CF.CF3; n=5-7

R = -CH:CH:N{CH2)SO:CsF 17

8 8. Homogeneous polymerization of fluorinated
vinyl ethers in supercritical CO,.

O.—-—-—.

..

CH,OCH,CF,CF,CF5

I) BF;-THF
CO;
0°C, 289 bar
2} NaOH

v
CHy
H~- 0~ CHy——C— CHyJ—OH
CHyOCH,CF2CF,CFs

18 9. Homogeneous cationic polymerization of Fox—
7 in supercritical COs.
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