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BEME A, EEEABHEL Bk, X F S Al
MAn B Z U 60, ZEMR O 2 mol/L, M B E H
46 Gy/mink , W W 381 B 7T 2 0 #F 25 kGy £/, A
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Fig. 1 Degree of grafting as a function of absorbed

dose
Total concentration of menomers: 2 mol/L; Molar

ratio:1:1; Dose rate: 46 Gy/min
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1:D), ERMEEAS, &7 &2 5% 20 kGy # 10
kGy R e B R Bl B A T (k. B s, 4]
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R FEROEREATMTBAREE WA
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Fig. 2 Degree of grafting as a function of dose rate
Total dose: Il 20kGy @ 10kGy; The other conditions

arc as same as in Fig.1.

2.2 BYRENER

2.2.1 HBWENER A 3 & St/MAn B EE /K
AL RERALE, ERRMBENFTRTLRE
(0.5~3.0 moV/L) A, EERE R A L ph £ . S A Y
A, BEEL0.5~2.5mol/L BTG E S, B4 RE
BB I N L ALR 5 38 00, I % 2.5 mol/L
(IR 48 5 B KM TS B R IR PR . X A
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Fig. 3 Degree of grafting as a function of comonomer
concentration of St and MAn

The molar ratio of St and MAn:1:1; Dose rate:46 Gy/
min; Dose:16.6 kGy

Bl 4 B SYDMAEMA WIBE/REE R 1:1, HE&
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Fig. 4 Degree of a grafting as a funetion of

comenomer concentration of S5t and DMAEMA
The molar ratio of St and DMAEMA:1:1; Dose rate:
46 Gy/min; Dose: 16.6 kGy

2.2.2 BiRHHIAREM 52 St 5 MAn =,
DMAEMA B9 S M BE R 7E 2 mol/L, L AF BE /R L
B ERFEN DT AE o] LLE ) StYMAn
5 SUDMAEMA By i R BEH A B LB

HHENER, SUMAn LIBAERRAE S IEE N
1.5mol/L,MAn 78 FE 25 0.5 mol/L B A B & K, 3
HE S f MAn IR B M RE R E AR E,
R E SuMAn “ U EE B ™ & W W 2% R Sv
MAEMA “OLR R RN EREHFEE LT
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el R T E A R S B, Rk, EER
A 1R SRR, YEREAXTF1IEE
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Fig. 5 Degree of grafling as a function of molar ratio
of St and MAn, DMAEMA

The comonomer concentration: 2 mol/L; Dose rate: 46
Gy/min; Dose:16.6 kGy; @ 5t and MAn & St and
DMAEMA

M St 5 MAn IRERRE, S EMER 45
MAn 2B P Y MAn IRIEE B &, K& St
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H A WLTE St f1 MAn B9 — 0B, 4 St A £
SEREN , H A 44 St f MAn 1
BRLERE AXEEE Y SIBREM, 8-
B S MERKT MAn, HE R K LB
BAKE) 5 4 H AR S R IF R St 5 MAn B8
HE MERHRUNEU S B R, 0k H5 5
B MAn B EBEHBEXE SNSRI ERENE
EEEARDD SR MAn B IEH( R F DIFE
TE—FE.

ME1TLEFH Y MAn IR IE MK B - St il
M4y 20, E P MAn 5 St L BI{BIB 3 E
LERESHEHTS TR HPEEEHEES
HHA MAn/St = 0.25 B9RH R, MR %S T 1 e
B XREGYSEEF MAn S8, BB P
BB ELS TR AATREY HIAERKE,
MITEEHERE.
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Table 1 Effect of ratio of MAn 10 St on the composition of grafted
product
MAn/St
MAR/St Contents of elements( % } ( Molar ratio
(Molar matio in G{%) .
the original feed) c H in the
grafied film)
4:1 25.90 0.48 3.78 0.62"
3:2 31.48 0.94 19.15 1.06
1:1 41.00 1.868 56.18 0.99
2:3 44, 50 2.26 75.91 0.97
1:4 48.00 2.48 97.60 0.87
1:9 48.99 2.50 30.46 0.59

" The error induced by measurement in case of low grafting yield has

larger effect on the calculation values

3t F St 5 DMAEMA M B R M, A3k
BERRECHRAZGT Sc B AKESERRT
DMAEMA Mfkm i 2 WA 6, Ktk ky, > k. 5
St 5 DMAEMA BEESR & 4 T Lh) M R ESE
A, 3 B AL T St il DMAEMA (& B85 00 3 B
MEE A e, HE RPN ARE R TR
R&E2.

Degree of grafting (%)
&
T

1

00 05 10 15 20

Menomer concentration (mol/L)

Fig. 6
concentration of St and DMAEMA
Dose rate:46 Gy/min; Dose:16.6 kGy;ll 5t & DMAEMA

Degree of grafting as function of individual monomer

Table 2 Efect of ratio of DMAEMA 1o St on the composition of grafted

product
DMAEMM_S" Contents of elements{ % ) DMAEMN,S t
( Molar ratio ({ Molar ratio
. G(%) .
in the c H N in the
original feed) grafied film)
4:1 32.61 1.94 1.18 22.52 1.71
3:2 32.93 1.87 0.86 19.16 1.00
2:3 33.39 1.75 D.65 20.49 0.50
1:4 3544 1.79 (.45 22.89 0.25

EE rr {E_mujﬁﬂj klz > kn 7"21 > knvklz >
ky, FIBTHF 1.6 mol/L i St £ E R 5 R &

B A ETHEEER 28.14%, T 1.6
mol/L 9 St 1A 0.4 mol/L i DMAEMA , ¥ f ¥
% 22.89% , R 8, It A DMAEMA H#3 T St

BydR A BT DL 4538 St 5 DMAFMA MR
R k> ky > by > kyn . MZE St 5 MAn B9 5B
Hokyky > >k, >k, =0. FEETHAASR
HAEBRRBRE &, 5 b, HWRNRE.

2.3 BEEHER

2.3.1 #I4hiE W 7 TR, K BB PTFE
BRAE 1212 #1155 b H R E; #E 7 St H
PTFE M8, 7F 1601.1493 1 1452 &b B FHEH C—C
W W s 7E 3100 ~ 3000 em b BRFFH L C—HB
(g B, B C—HEMNE /T i dkzh
7E 900 ~ 690 cm™' W[ . 4 7 DMAEMA B
PTFE B, 7E 1728 em 'Sb B BRI R AR C—N 4
WG AE BT St 1 DMAEMA B PTFE B,
LLEE St #l DMAEMA B 45 AE MR o 8L 1 St
#1 MAn 9 PTFE B, o] LU ) St (4 55 1 % Hoe
1857 em " H1 1781 em™' 4L J& MAn F C—O0 B {1 48
wanis MasMER B LIEEEL BERER
B A R A4k B, — o B (A A AR R A

Absorbance

e b P, Ty

J

3000 2500 2000 1500 1000
‘Wavenumber (cm‘l)

Fig. 7 FTIR spectra of the samples

a) Original PTFE film; b) PTFE film grafied with 5t; c)
PTFE film grafted with DMAEMA ; d) PTFE film grafted with
St and DMAEMA ; e) PTFE film grafted with St and MAn

2.3.2 BESW WE 8 A, ARERN
PTFE BB #9355 3% E ol LI F 5, B 7 S00°C LA F #§
BEaE, kR LM, £ SOCLLE C—F2A4 i
Wi EY ( C—F BRBE & 486 kJ/mol ), BE B A 1R I B9 4
BEM 2T St § PTFE B, 1F 400C A 141 6T
BREFHE-SHRM(C—HEHKRRA) , E-&
B ERKT PIFE M ABEMS BT Sv
MAn £ PTFE BEp9 S il , RIS MMER T StH
PTFE BB AW B HE N, F— 4 2R B e R
iR C—O BB BN (C—OREEN 357
kJ/mol, /NF C—H 8 HE 413 kJ/mol) . T B H % 43 #h
BRI SWCAEGE —T/MIE D, NZR C=0 &
W3 Pk B L 4E B SYDMAEMA R PTFE BR( 8 &
BE,HT C-NEABEN 305 k/md, /M FHE
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Fig. 8 TGA thermograms of the samples
a) Original PTFE film; b) PTFE film grafted with St; ¢) PTFE film grafied with St and MAn; d) PTFE film grafted with 5t and DMAEMA

Fig. 9 SEM photographs of samples
a) Original PTFE film; b) PTFE film grafted with St; ¢} PTFE film grafted with St and MAn; d) PTFE film grafted with St and DMAEMA
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RADIATION GRAFTING OF STYRENE/MALEIC ANHYDRIDE OR STYRENE/
DIMETHYLAMINO ETHYL METHACRYLATE BINARY SYSTEMS ONTO
POLYTETRAFLUOROETHYLENE POROUS MEMBRANES

YAN Yu, YI Min, ZHAI Maolin, HA Hongfei
( College of Chemistry and Molecular Engincering , Peking University, Bejing 100871}

Abstract Radiation-induced grafting of binary grafting systems of styrene (51)/maleic anhydride (MAn) or S8/
dimethylamino ethyl methacrylate (DMAEMA) onto polytetrafluoroethylene (PTFE) porous membranes was studied.
Grafting was carried out using ¥-radiation from a “ (o source al room temperature. The effects of absorbed dose,
dose rate, the initial comonomer concentration, and the molar ratio of both monomers in the grafting solution on the
degree of grafling were investigated. The degree of grafting was found to be strongly dependent upon the grafting
conditions. The effect of the reactivity ratio of two monomers on the degree of grafting, the composition and
characteristics of the grafled film were measured and discussed. Therc is a synergistic effect in SY/MAn binary
system, but a weak antagonistic effect in SYDMAEMA system. The grafted PTFE porous membranes can be used
after sulfonation as proton exchange membranes for proton exchange membrane fuel cell.

Key words Styrene, Maleic anhydride, Dimethylamino ethyl methacrylate, Radiation-induced grafting, PTFE
film, Reactivity ratio



