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Table 1 Decay of fluorine containing free radicals at room temperature in F (CF,),0(CF), SO;K and
CI(CF,), O(CF,),S0,K irradiated with fast electrons(7.2 x 10% rad)

F(CF{0(CF);S0, o | ' CI(CF,)O(CF); 50K,

»‘(IMUU leﬂ(}\) HREAE BHEKEE/) | AR lE](J\ /Fr)ﬁc}Tt)a i’% Hﬂtf&i“(elw
Standing time Standing envir- Concentration of | Standing time standingenvir- Concentraion of
(day) oment free radicals(e/g)| (day) oment ' free radicals ‘

_ N L e/

84 HE 1.90 x 10*° 79 B 7.40 x 101®
370 HEE 5.70 X 1018 411 Has 1.79x 10
632 BH 1.80 X 1018 ; 643 o kt 3.10 x 10%8
651 Ay 1.56x1018 | 646 Foos 3.80 X 108
983 =4 9.69 X 10" } 997 HE 1.45 x10'8
985 B 1,30 x 101 \ :

1003 B 4.14x107
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HEE 9,69 % 101 e/g EALIKIEY 1,3 %10 e/

Fig 1 ESR spectrum from F(CF,);0(CF),S0;K Fig 2 [ESR spectrum from F(CF,),O(CF),
Subjected to 7.2 x 10%rad in air and stored SO;K Suybjected to 7,2 x106rad in
at room temperature for 983 dags con- Vacuum and stored at ronm tempera-
centration of free radical 9.69 x 10*7e/g turc for 985 days concentration of

free radical 1.3 x 10'%¢/g
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7.2x10°fad SBFFEL 997 R, A H
TERE 1.45%10% e/g

ESR spectrum from CI(CF,);0(CF,),
SO,K  Subjected to 7.2x10°rad
in vacuum and stored at room tem-
perature for 997 days concentration
of frec radical 1,45 x10'%/g
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7.2x10°tad, %R FH 1035 T, BE
HEAS WA -
ESR spectrum from CI(CF,);0(CF),),
SO,K Subjected to 7.2x10%rad in
vacuum and stored at room tempera-
ture for 1035 days after exposure to
air for 3’
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B 4 CI(CF;);0(CF,),SOK H 45
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Fig 4 ESR spectrum from Cl(CF,),0(CF)),
SO;K Subjected to 7,2 x10%rad in
vacuum and stored at room tempera-
ture for 1035 days

B 6 CI(CF,)0(CF;),SOK H5 488
7.2x10%rad, ZiRFHH 1035 K, 5%
255 855"

Fig 6 ESR spectrum from CI(CF;);0(CF,),
SO,K Subjected to 7,2 x106rad in
vacuum and stored at room tempera-
ture for 1035 days after exposure to
air for g’55""
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Table 2 Fluorine containing free radicals in F(CF,),0(CF),SO;K and Cl(CF,)0(CF,),S0,K irra-
diated with fast electrons initated the polymeritaion reaetion of styrene (added 120 mg
pota ssium salts in 20 ml styrene)N, 50°C 48 hours.

R [ RRER e YT m30C
Fluorine Irradiation Sanding time .
containing - condition at room
____gp;rlgc)_und temperature(day) o .
' PR ] - . 1.843
7.2%X10% rad(Z= =) 65 12,07
F(CF{O(CF2),80:K | 775 5106 rad(Z 455 277 11.99
L 7.2 X% 10% rad( % 5) 1099 7.916 L
KK ¢ rad(N 1.58
7.2Xx10% rad(N,) 344 24.64
CICF)0(CF,),S0K | 775 106 rad (B 2) 573 : 42.15
L 7.2 X106 rad(E ) 1036 13.77
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Table 3 Fluorine containing free radicals in potassium perfluoroalkyl cther sulfonates irradiatel with
fast electrons initiated the polymierization reaction of acrylonitrile added 10 mg potassium
salts in 10 ml acrylonitrile.

& W | e, | K& ; )
Compound . Irradiation dose Raection condition j Result
‘ | (rad) '

N, 60°C 24 hB B E A | 4B

Standing at room temperatu- . Wholly

| 7.2x10° BRFHZF

“ Standing at room temp- |

!
F(CF,);0(CF),SOK i;ag;g for 3 yeafs : ;:zfgg oé r;;?lthszm& SR l Sg?;l{?d
Unirradiated ‘ Standing at room temperatu- | Unchanged
re for 2 months i
D T2XICERGH=A | N; 60C 2ah REWE A | &WEN
! Standmg at room temp—’ Standing at room temperature wh.ol.ly
CI(CF O (CF:S0K  — o2 fors yeats frf}:s% = tl];nmiﬁz%' F ;‘;‘g}zed
Unirradiated ‘ Standing at room temperature Unchanged
| for 2 months .
7 CI(CF,;);0(CF,),SOK 5 smMhi
7.2 X 10°% Tad 4B 5 1035 245, BB
413107
Fig 7 CI1(CF,) 0 (CF,) ,SO,K Irradiated
Fig 7 ESR spectrum from CI(CF,);O(CF,)
SO;K Subjected to 7.2 x1¢°rad in
vacuum and stored at room tempera-
turc for 1035 days after cxposure to
air 13'10"’
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FLUORINE CONTAINING ORGANIC RADICALS WITH
LIFETIME OVER 1000 DAYS UNDER ORDINARY CONDITIONS

A Zhao Xiangzhen
(Ifistitute of Organic Chemistry. Academia Sinica. Shanghai. China)

ABSTRACT Decay of fluorine containing organic radicals produced by fast electron
irradiation of potassium 3-oxa fluoroundecane suifonate potassium w-chloro 3-oxa fluorou-
ndecane sulfonate was slowly at room temperature, their lifetime were over 1000 days.
Radiacals still had active reactivity as they could initiated the polymerization of styrene
and acrylonitrile. There were no distinct difference in lifetime of radicals, produced
either under vacuum or in the presence of air.

KEY WORDS Free radical; Decay: Electron spin resonance; Irradiation; Fluorine
compound.




