#5245 4 M
2006 5 8 A

WEMASEN L2 %R
J. Radiat. Res. Radiat. Process.

Vol.24, No .4
August 2006

HDPE R FREIATMiERBERBFERG

i

48 7K H i EE B9 B R

oo Algfe

XBC e R

MR SIHRSE 45 201800)

WE HBFRIIR RN T, ER%ER M (High density polyethylene, HDPE) il 443 H
FENIGEIR AR K H g (Glycidyl methacrylate, GMA), & T & A mivd PEIREIE R R S0, PEIIEFT T 5
AR EE IS VUt S RIS ] LR W 71 A5 DR 3 o A AR R s M A o Y F S AR e 4T A3 (FT-IRD . 22
AEREA (DSO. /T R (AFMD B T H A k. ATEREFIR TSN . FT-IR WA 8%
¥ HDPE-g-GMA L2584 Bt IR I R BE T, LAKE IE S5 HDPE 493 AHy uppry $IBEAG HAL I35 R
TR, JEPA4SET HDPE %85 45§ 2 F#%. HDPE-g-GMA i) AFM 815 Bon HoR TRRE R b, 96—

AW AL T B R

KR LR LI, PURIGRE  WE IR K b

FESES TQ316.343, 0644.2

5 % 5 LM% (High density polyethylene,
HDPE) 2t dmE el e —, PRt R,
Hig) iz HELRIEWMHEREY), Tz NV EEH,
SOUHAE . Btttk AR DS e R &
R et 20, NS Rl 32 31— s R PR .
I, X HDPE MEAT AL ol i 50 Rk 52 21 B

i R A M T vk A A FE A A RN AR S
PP 3 IR 20 B R S A TR 4 /K H i g
(Glycidyl methacrylate-GMA) [FIHF5T 1 R R 110
SEIG IR AR RN, N vk PR
FH Rl 725160 4% 1) HDPE—g—GMA JLER M) 4l A1,
LRI R, B RAL, MELLRAE. 4R
SRR A BAT AT L BT B R A IR R ) Al
HEEPUBE . AT SR F L 5 | R T R ek 4
A, #£ HDPE _F#A% il i« IRTE T GMA. GMA
WA o T OV A SRR, et SRl i 28
WIE e IR AE SO, T4 S ) 5 R = 2R )
ORI RED . PRI [ g e 2E AL B AL S
GIE B AT AL T, A& PR R R T A
s,

KRG T BRI R, BEFN T
IR T AN % 7 53N g A L TN Y= AP
AR S M A

H % ARREREAS: (503030090 % 1)

1 SRIGFRFI A
1.1 HEERFLLF

HDPE JJR S5 RN 15um, g R
ARAT IR A H S, Jbstge—eas
AW A Rt g, Ligai il ulm A R A
feflts Hauln ot AR Wil

12 EZ2MHF

HLF ey (2MeV10mA)D, Lot bl
fET AR LT AT (FT-TIR200), 2 [EJE & )
{5 22 7] 5 Nanofirst 3000 4 Jii 1 J7 25485 (Tapping
mode-AFM), g2z BOGHRHETA R A A 2R
R (DSC200), 7 [ i Gt A% 5 il A7 PR 2
Gip

13  KWHZE

# HDPE 8T/ Scmx8cm MBS, KA
g, HETFRE. AR5 HDPE BN 446
LR, REFBANEAES, 2R, EEFR
TR BHOEE T PHCNE BT RECERE, B
TORfEE 1.8MeV, ik SmA. )5 HDPE K5

AR HE, U5, 1983 4E 7 i, 2004 SEENL T AR AE, BN _BIERSE 2004 ZRHREE, N L,

N R TR R S ORI 5
Weka H 8 WIFE 2006-01-12, f&[H] 2006-05-10



220 WEMASEN LZE %M

24 %

R NGB, & TPk L, BT
BRCE T, AR IR R AR, I
FRETURE =R, HH e E TR AR &,
AT RSN o i U B R - 19 CAili A7 4% HT o

1.4  ERCERNE

PR T NON— " P P et e, #5-4E FP IE
ANDY SR R SRR 8h LLEERIYIERY), 1E
ACHAF T THEEMEE (W .o BUF A%
G (Wo HFEf D

G (%) = (W, - W) /W,x100

2 ZER51HE
2.1 HDPE Z#BRBILIIM HIERE

€] 1 % HDPE [E:4 GMA i 5 4r b,
@M RAERNE, (b)s ()7 AN FEE Ay 144% 1
280% (¥) HDPE-g-GMA $5 B [ . 19 4 Ao K 42 7E
1732.12em™ H LT WM C=0 Wk Witk , A
1147.79cm™ Al 1258.12cm™ Zb 534514 C-O-C IR FK
RSB AN SRS, £ 902.58cm™ 4b k3R
HE RSO0 o AR BRI AE 2917, 14em™ AR IR T
C-H RN e P MR o etk W] HDPE UK I
O3k T GMA. H# (b)) 5 (o), mlRIVEFHE
WA Uy i 2 3 A 4 F) T e T 48 5 o

Li 'l
(a) W

(b)

(©)

Transmittance / %

4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers / cm-!

Fig.1 FT-IR spectra of HDPE films (a) ungrafted, (b) grafted
with 144% GMA, (c) grafted with 280% GMA
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Fig.2 Effect of GMA concentration in methanol on the graft-
ing yield of HDPE membranes preirradiated to 150kGy
and grafting temperature: 50°C

23 ARELEET B E R ER R A

Kl 3 4 150kGy 4 IEUBBAE AN RIS T A AR 20 4

N 20%[1 GMA AR, WG EBGE
HH S AL P TR T e T LR A R T
TN LAY O R S AR R R, AR
W B BRI, R, R R A
HTSE PR S N PRSI o 550 e P LA™ R 4 -
B H R e BN, AR S A R A
PR, FERCEAR R R (HIRNEET R e R, B
BB T, EKER A A i, (R R
IARLE, fa ek L) B mEEREGR IS, AR ER
S L [ SRR PR3 DT AR R A AN AR AL

300
250

200

150

Grafting yield / %

100

50

1 1 1 1 L 1 1 ]

0 15 30 45 60 75 90

Time / min

105 120

Fig.3 Effect of reaction temperature on the grafting yield of
HPPE membranes preirradiated to 150kGy and grafted
in 20% GMA methanol solution
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Fig.4 Absorbed dose effect on the grafting yield of HDPE
membranes grafted in 20% GMA methanol solution
at 50°C
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Fig.5 DSC curve of virgin HDPE and HDPE-g-GMA with
different grafting yields
a.virgin HDPE, b.38.6%, ¢.149.5%, d.224%
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Table 1 DSC data of grafted HDPE membranes with different grafting yield

Samples G/% T/ C AHs nemy / T & AH; pppy /I &
a 0 130.8 174.2 174.2
b 38.6 128.7 103.6 143.6
c 149.5 125.8 51.7 1289
d 224 124.3 37.6 121.8
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Fig.6 AFM images of virgin HDPE (left) and grafted HDPE (right)
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Study on grafting glycidyl methacrylate onto HDPE membranes
by pre-irradiation graft copolymerization

TONG Long ZU Jianhua LIU Xinwen SUN Guisheng YU Chunhui
(Shanghai Applied Radiation Institute, Shanghai University, Shanghai 201800.

ABSTRACT Glycidyl methacrylate (GMA) was grafted onto HDPE membranes by pre-irradiation method with 1.8
MeV E-beams, and a kind of membranes having reactive epoxy groups was successfully synthesized. Effects of
monomer concentration, reaction temperature and time and irradiation dose on the grafting yield were studied. Com-
position, thermo-property and surface morphology of the grafted membranes were studied by FTIR, DSC and Tap-
ping-mode AFM, respectively. The FTIR measurements proved the synthesized copolymer is HDPE-g-GMA. The
DSC results indicated the grafted HDPE’s melting temperature (T,,) and the heat of fusion (AHf (HDPE)) Which was
reduced with increasing grafting yield. The AFM images indicated that surface of the HDPE-g-GMA membranes was
rougher than the virgin HDPE.

KEYWORDS High density polyethylene membranes, Pre-irradiation graft copolymerization, Glycidyl methacrylate
CLC TQ316.343,0644.2



