wok Ham BHBPRASBH LZ 2R ~ Vol, 9, No, 4
1990 4 11§ JOURNAL OF RADIATION RESEARCH AND RADIATION PROCESSING Nov. 1991

EBTHY RO ZEEN ESR#AR
BT m LRE AR

(EWKE, KF)

. = m@%&&%ﬁ%‘&m%%?ﬁﬁmﬂﬁ TEHETAER TR S, FﬁESRﬂﬁ WE IR T R

RER, SHEHESHERNFZHEEN—TREEN, YFM T E B B EERIZMRTLEER
u, ARREIEERE, ERXEGPRERNBRPELFEN, SHEBETEMENEL, SIERK%ER
HHEREMZRET LR EERHES,

x@ia FTHETH ROEZKR, dEEHE, ESR

B MPE R M R I N T R, BRI, BV, MR SR AT E. 3%
MEEME. FEHEANBORRFIZEME, ARIREANEFTRERKITE, 7 ROATIRE
BB, BEINA LR B EEABRESIANT REEARART BB, MRAKEEER
BYRM AR E bR E A, BRI SRR EERBIMRRE Y, BILRE S
BN AR R B T, ASCIRE A ESR U5, HEFA R 4 (PTFE) I I
SEHTHER, EEREAEREBHEN-BER, '

1x10°*
[ — ]

Ber

3

B e e ettt

BB EPTFE) B, E 0.5 mm, 522
HERBRIBKRERA LAY, AREETR.&
Ji: P SEIarn BT AR BB $E 5T PBN g =i
LB & B B 43 M7 4 5 FeCl, o {b 32 40, 4
W MMZEER K, PEFNKBTEE MMA)

Fig 1. The ESR spectrum of untreated AL, Gl w L ERRE X

PTFE (a) and miauma. treated ST RAEEE, SRR R
PTFE after exposure in air(b) XM, HETFRSEA MEF99.99% WES,
WORTIE 100 W, Hi 13,56 MHz, 754 70 Pa,
ESR il A Erma—ER ESR J%{%, ek AEIEH #HBNNES 0.3 cm ] BE AL E N,
ERESEERET TE 102 Rl o B

B R 5

. REBHESH ESR i§
FIA ESR 5K, 12535(7—'%%% W%EE}:H‘J PTFE 34T 'ﬁﬁ, 0 3] — A~ B 35k 5 ESR (5

P RAEERRERETIRER



%4 1 TS, S T S0 2 BSR B ‘ 190

B(LE 1), M ESRERMIK, 8ETQ.03DTHER DAY B, # PTFE XHARN
XA EEMEASRTREE, BFESH 14, HESRBERL, :

L%E%ﬂ?ﬁﬁﬁﬁ%%ﬁ?ﬂ&ﬁ%ﬁﬁ % B F fh /5 P 46 PTFE £ A0S R E
HERSE, #IRTHEHRRKE ESR 8L F A%, Suzuki®f] DPPH 5%% 5 F R
%Z%@BLHRB,E%é%EMMﬁEPEﬁﬁEWT%ﬁEm%,ﬁﬂ\k@§MKﬂﬁ :
%,ET%&ﬁEEEW?ﬁ A SEH A T S F AR PTFE £ A S S A BENEE
EdE. -
HFSETFRMESERRERS, BASE B 2R Mk SEN LR LIFRER
i, REER PTFE RETFESPRAS FERMARN. RRSETHRROEEHELERT, BN
HISERE 106V A5, XU T/ M T PTFE %1, S04 SR MM PTFE X8 BTN,
T 22 A B '

LT

~nCF,—CF,—CF, « rsrrnCF,—CF—CF, + Fnnon

- 1
B ®
MCF —CF —CFZMM MAMCFZ—CF._,‘ .+ -(:F‘z'—(:F‘2 wAn

XN A A R T 2SR, FRS YRR ARG R S B,
R- +Oz—>ROO 7 _ L@

Rfmmnﬁmimmamgoﬁﬁ%Mﬁmxm AR S & T I .

PTFE %M E E bR s, HheREMEE mEns kR, MELHER
HBEEERESWER, WRTRAELEWFTREER/N, Suzuki B4 H DPPH & ¢ 5977 i 820
%7 PE KT B M7, EARR #405 PE BALE, % BSR ¥ _ER MBI E bt
BE, THESONEABESTESTRBER AN EEEEES, HEERESYN
T3 5 M M 8 25 2V SO S S R SO T BN R M TR O A, X BG5S ST I8
2. %E%ﬁﬂﬁﬁﬂﬂ%ﬁm&ﬁPHE%EEEEW%M '

5T E B ESR BIRES S BT bk 4L B 300

B 8] 7 4% T3 ORI 2 ), {BLALEE B 6] RS 4 ‘

B (> 10 min), XFRBEBBARRE., B _ 200

A B0 % B RSB RR(<<5 min), TT LI AJH H £

W p, SEMRN AR IELL, XA B i, 100

W Ab BT A RS, p, B — M, B4

TR 2 B O 2 TR S PTRE 0.0 \
8 0 (I)—Ul +0; (&) . f 00 -Plasmal(()i.\?ratinn (mifg.o

Fig 2. The effect of plasma duration on

2 0~0 40 ) intensity of ESR spectra of
.i~ P l plasma treated PTFE

X ##7E PTFE RE 4 R T 9w % 33 % {L ¥y(endoperoxides), T p, £ #—x/KE, ESR

HEAHEE, Chien™ QHMBNER hE—4 FH LRSI EEHETUREXMR N, 7

EASREWEBEENI MR FFERFOEL, REFRTFE—4F4 L.
ATIHEEBEIREBEM R4 O RHEEMEE @ REBK N 4



200 o EAMASEHRIEER

R

0 TTPTP VPN NPT P | ]
280 300 320 330 360 380 400"
T(K)

Fig 3. The varities of the density of
peroxide radical on PTFE surface with
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Tab 1, Change of density of peroxide free radical with temperature
Sample 1 2 3
po({cm/cm?) 32 14 8.2
p;(cm/cm?) 9 5 3.5
pi(cm/cm?) 19.5 10 7.8
(P~ P1) /P (%) 72. 64 57
1—‘?’9;"‘—(%) T 32.8 35.7 52.4

]

Ps: Density of peroxide free radical at 300 K
p,: Density of peroxide free radical at 400 K

py: Density of peroxide free radical as temperature decreasing from 400 K to 300 K
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Ps

: The decreasing percent of peroxide free raidcal as temperature incresing from 300 K to 400K

: The resume persent of peroxide free radical as temperature decreasing from 400 K to 300K
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The density of peroxide free radical is definited as heigh of ESR spectrum/area of sample
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ESR SPECTRA STUDIES ON POLYTETRAFLUORO-
ETHYENE FILMS IRRADIATED BY RADIO FRE-
QUENCY PLASMAS

Ma Yuguang, Yang Meiling, Shen Jiacong and Lin Dehou
(Department of Chemistry, lilin 'Um'versity, Changchun)

ABSTRACT The PTFE films irradiated by Ar plasma were studied by using the
method of ESR spectrometer. The peroxide free radicals were found on the surface of
PTFE after plasma irradiation, which existed in the layer of some thickness of the
surface. These free radicals were quite stable at room temperature. But when density
of peroxide free radicals on the PTFE. surface was big enough, terminational reaction
between the peroxide free radicals cound happen and endoperoxides were formed on
the PTFE surface. Also the density of peroxide free radical decreased with increasing
temperature and underwent a sudden change with temperature reaching 399 K— the
glass transition temperature of PTFE. The peroxide free radicals can be caught by
free radical catcher PBN to form ‘a stable free radical, also can react with MMA to
form grafting layer. ~
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