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Preparation of polyethylene grafted acrylic acid composite

membrane by pre-irradiation grafting

GAO Junna, ZHAO Kang, CUI Guoshi', SHU Xingjuan
(Henan Kegao Radiation Chemical Technology CO. LTD., Luoyang 471023, China)

Abstract: The polyethylene grafted acrylic acid (PE-g-AAC) composite films with different grafting ratios were pre-
pared by electron beam pre-irradiation. The study explored the effect of grafting ratio on the performance of com-
posite membranes. The results show that the grafting ratio and water absorption ration of PE-g-AAc composite
membrane increase with the increase of acrylic acid concentration. When the volume fraction of acrylic acid is
15vol%, the maximum grafting ratio is 263%, and the maximum water absorption ratio is 635%. The area resistance
of PE-g-AAc composite membrane decreases with the increase of acrylic acid grafting ratio. When the grafting ratio
is 30.4%, the area resistance of PE-g-AAc composite membrane decreases from 45 000 mQ-cm? (without grafting) to
870.9 mQ-cm®. When the grafting ratio is 263%, the area resistance is 70.1 mQ-cm®. The tensile strength first de-
creases and then increases with the increase of grafting ratio. The maximum tensile strength reaches 45.6 MPa when
the grafting ratio is 262%. The elongation at break decreases with the increase of grafting ratio. The grafting ratio res-
ult shows that under certain absorbed dose and reaction conditions, the higher the concentration of acrylic acid, the
greater the ratio of chain growth rate to chain termination rate, and the greater the degree of acrylic acid polymeriza-
tion. The results on water absorption and area resistance study show that, acrylic acid can effectively increase the
surface energy of the polyethylene film, enhance the hydrophilicity, increase the ion conductivity, and reduce the
area resistance of the polyethylene film. This study will provide direct reference value for the preparation of poly-
ethylene grafted acrylic membrane for battery separator and ion exchange membrane.

Keywords: pre-irradiation; polyethylene; acrylic acid; grafting; area resistance; composite membrane

FsBH: 2021-05-19; fEE BHA: 2021-07-02; RABH: 2021-07-27; MEH AR E: 2021-08-20 17:28:35
4B & Hidlk: https://doi.org/10.13801/j.cnki.fhclxb.20210819.002

BB : WMARRARAT A RS (200415005)

BIEEE: HEL, WL B0, TR 0 T RHR S SO ST E-mail: cuiguoshi2008@126.com

SIS AR, B, A, A TR SR 5 R SRR IR B IR 1], B A AR, 2022, 39(6): 2690-2697.
GAO Junna, ZHAO Kang, CUI Guoshi, et al. Preparation of polyethylene grafted acrylic acid composite membrane by pre-irradiation
grafting[J]. Acta Materiae Compositae Sinica, 2022, 39(6): 2690-2697(in Chinese).


https://doi.org/10.13801/j.cnki.fhclxb.20210819.002
https://doi.org/10.13801/j.cnki.fhclxb.20210819.002
mailto:cuiguoshi2008@126.com

o5 2 B, 45 «

T G 4R B 15 R LR BN IR TR A R

2691 -

RO ETiEHAMe A B, HAHEZ
TS PEREN LA K = K A . TE B . B
TAEPL A, B ke . S R H AR,
U T2 3T A1 R 2R 2 0 B P A P e o I 7 1T )
ROk MR, AR ZIGE TAEWEREGY, £
T REAI (30~32 dyn/cm), Stk m o> A2,
DB Yefatd | SEKME . PUs k. K4S
P2, SHHUEA SRS RMEAEEZE, Bl TR
I FH s ¥ & .

ROIGEBER kAR e etk |
FKWMUREL . BRI | ST IR HE
WOt B | ALY L KR L R AR TR ok
PEVEAE BRI - A% TR U WAL A vk A B, T
Wik - T TR VA AR PR, W IR TS e R HL6 A
fEREAH], BRH kN HHE . b 1R
Ao, R, JCIEWIG Y, (H7E & i e
FEARA, HMMBCRAREA, AGAHE.

i AR AR R O AR B S AR
S, AR R E AR AR, AT S )
PERE AL B AR RO, B H A, R
A S A R AR T £ N = S SN ¢
il DO 1OL R A SRk BN B T P R L0
IEE 9 T 6 S e A TR R O M R -4, 5- TP A3k -2l 3
% HR S EOEESE , I Z0 BRE R 5 K AR R K .
ke R A5 B AE 5 B M R T O A TR M TR R TR
BE 5 S CaCO;z AniRA K, S BLAE o 1 ik iR & 45
T 75 S R IR S A AR Y SR R AR, HLE
R PR A i A R SR A

K FH 0058 S 4 R i 0 R S0 AT A el
FIFH & R HLF RN R O W R AT AR ), R AR
A3, REKBHERANBRER T, 51 kN
PREER R A N, Hl&H TURSH N E5E, R
PR BR N 324 1 PE-g-AAc & &I . BFSE T NG TIR
WX ARCR W, 15 B[R] $2 4 % PE-g-AAc
BAMEE, IR St 5 Be AT T 43 B RAE .
LA 5T X SR 2 0 BB TR s T R R T v it o B
A R ) ) A B L AR S

1 XBEHMBRAE
1.1 EHRlE NS

RO, 12 um, TR M (5 7% R 2 A B
ocEl; R, Tolkg:, 1 ; AB0.5-60 = 4 (=
FERY [ B N 2%, OB E IR B AR A R
/N T, TSL-1002 HL TP S iR 58 AL, B ma S 5a I ik
HEARARATF,

1.2 PE-g-AAc ERIEMIHI&

B, KRR35 T R MR 4E
B ZS | N, B 3 O B, K4S TR T
AR AT G A0 A SR, A R R AR )
9 125KGy. SR e B AN IR B2 B0 M R 5 9 m A
mEENROmELST, 5. #HOE, BT 60C
LR AR IR SN 12 e WSO o 2 4 A T AR
AERT, ZmBYRIrhes. Tk ™ —#
$%D = ’%’Vr%ﬁ?ﬂ]%, Horh D g IR (KGy)s
I 5] R 3 (mA); VR 1% 2% 4 17 oF o
(m-min™); kNEE, LKA EiHRE, LBEE
h 25,

1.3 MK 5RE

PR GINA . 5 BCHTR 2R <0 5 P9 TR
V2 WG ML T RRE, i2h my, #2815 PE-g-AAc
BEBHK . WERKIGE, RJEHT 80°C Ht4H
T sh, ZJE RSB I CF TS R A &
%ﬁ%ﬁ,ﬁﬁmp%ﬁ$ﬁczggﬂmm%
TR, BAPATER 3K, BOEE.

WK FM . #F PE-g-AAc & & FETE 80°C B4R
TS h T TG TR RER, REId
My, RIGHFRBKPRBEEE, FREICM,.
WK AW = MM;IMl X 1009%H 5 . 4540555 P17
3, BOFHIME,

AN G FAE o S B i AR R 2T D A
(FTIR)(3E [ 31 4 Yo IRk BRAX A A B2 w1 ) I A
MILLAMERE , 75 F 4000~400 cm™, F3# 32 K.

17 HL BRI 4 . 7 T VR 30% 1Y KOH ¥ i
 (25°C) W 4o B 1T AL R . i AT526B L k2% T
PR, JEat i BT R D, S B E B Ry, G
f i B BH Ry, FE AR A 10 cm?, TR BH ¥ R =
(R1 —Ry) x 10315,

MU B AT 58 o SR 2 M 322 e il s e ol R R
5F 15 mmx50 mm, fff ] TSL-1002 L, - $i7 /7 i 56
B (5% ma S o D B AR A BR A WD) 4K B AR o GB/T
13022—9124 17 7 4 P B W 3K, P A B A
100 mm/min.

2 0 H & A0k (DSC) ik . DSC Y (f
=] it 3t B8 43 B ) DU S AR M, N AT,
FHi# % 10°C/min, 4575 Fl 30~650C .

4 H 8% (SEM) Ik . A & S HHli e+
U JSM-7800F( H A B - #k X &5 4t (JEOL)) WM %%
RO RIS, VLB 22 i 75 2R i 45



EEMRER

- 2692
Mg <55 A B 160
e 140
2 GRS ol
2.1 WHEERIRER PE-g-AAc ERRZEREH KT £ 100
Toll Ji L e - AR 05-2 MeV, i £ s .
C—H. C—C fl C—O W5 GETE 3~8 eV, HL T HfiE @
= 2] % - Ny =] 60
HILRTHEAE, ROM TP LA e TR &
=1 ~ ) I ay >3 ., 40
T R, A mEE, O AT &
ey — = 1) 20 +
ACHR /R S L TR T ORER ST R, RO K
™~ 0 F
A2 B BERY RO, SO AR DL 1. 5 1 BB, . . . . . .
TR T s 2B, L R 200 4060 80 0 120140
1 R A Absorbed dose/kGy
B2 REGHER PE-g-AAc H A NRERZR IR
OXOH Fig. 2 Effect of different absorbed doses on grafting ratio of
Grafting m“’CH"'CI—P"“ PE-g-AAc composite membrane
H 0 A
~ B o HlOT0 300
c C
U Croin ”ﬂ’}:jH“’“ 250 :
Crosslinkin; r
EB g
‘,pfl(-fl‘ia,,cﬂw irradiating . N'C I?Im
H, t 200 +
Degr:clding J.N“CHS % §
. H E 150
. J.N'CHZ_ %D §
Grafting H.C+" S 00 L
(6] ©)
\)\OH HO O
50
Fl1 LIRSS T R M R A S | R AR SR
Fig.1 Generation of free radicals of polyethylene under electron beam 0
and the reaction of crosslinking, degrading and grafting I

P 2 S R[] W A 551 o X PE-g-AAc & A R4 B
REYFEM . v LU, 3R 20 M8 B W G ) 34
i, BERCREERN, 5 e P B2 IR A
RN IRTR — 3. BT 6 i 7 0 8 45 B v B 2
R 0 T RS AR i R B LA R B A2 T AR
DL R 58 W A0 2R 125 kG

] 3 R AN [R) T 945 R Wik B 2% Ak T 3K 15 1Y PE-g-
AAc B A BRI 3 . Bl D9 I R AR FR 0 1Y
Wom, ERCRBETTE R, H R B (E R B
b, R SN 1 A R R 5 i TR TR R
R BRGNS R IR AR FR 5350 15vol%
BF, ERCR B THE 263%, X2 T 7E— 2 IO
Fl RN ST, RO BRI B b Sk
B, WIRRRW B, HHEERNEERE
R &S, AR IR, Fi ™A r
AR AYHE ST L2, #E 0K H0OR 55200
FRILEME K, WHERRGESTE R, XEHEE

0 2 4 6 8 10 12 14 16
Volume fraction of acrylic acid/vol%
3 IRERIAFR M EON PE-g-AAc B A LR R Ay
Fig.3 Effect of volume fraction of acrylic acid on grafting ratio of

PE-g-AAc composite membrane

PR AR IR SN 75 A4 e L S TR T
TSI 3R N0 e A R i
2.2 HERZEN PE-g-AAc £ AR BRI
K] 4 N HE KR X PE-g-AAc B A I K 2R 1) 5%
W, FTLAE W, BEEEECRNISIN, PE-g-AAc &
B B W K R T o TR EERCREARE, oK
AR MGE MR HE KRR, YEAREK
AT, R EZ O R, WK R RS N R TR R
P RIRF) 263% I, WKFRIENIZE 635%, PE-g-AAc
A MER W RAT I T KB o KB i Hh i K
BHE 3 MR MK . Z5AK . REKA A mK,
FEff 5 WO S PN A R B 450 T, B IR G R A



RS TR R 2R R B T TR B

- 2693 -
700 | 65536 |
32768 |
600 | ~ 16384
E 8192 f
< 500 ¢ G 409 |
e £ oo}
= 400 2 1024t .
2 2 Sl2 ¢
< 300 | $ 256 +
-
g ] 128 S
< 2 L =
5 200 < 64 | .
100 | 32 ¢
16 |
or 0 50 100 150 200 250 300
L L L L Grafting ratio/%
0 50 100 150 200 250 300

Grafting ratio/%
P4 HAFEN PE-g-AAc A IEITUK R AR
Fig. 4 Effect of grafting ratio on water absorption of

PE-g-AAc composite membrane

PR A PR, A S 0 7 A ) SR N M TR 42 A
P RS A PR o PR TR VAR R 14 0 R T R i
REEW R, i T PB-g-AAc & & IR .
FERCR BN T, BRNMIRZ R O 5K
G RS i T B2 A B AR AR BN . T R
P TR W 7K 2 SR A5 5 K TR K, WK 1 A X6
B, BRI A A R ASCRE R K R A
R g KR A R 2 MR IE R R . MR
RIKREE, BT Z R M F5E K31 R
XoF 52 555 T H2 AS % TR AH B AR Ao o SRV M IR 2 A
B 7K 2 BLBE S T PR 25 G K S IR B OK Ak, iR B T
THZM A K, P K R e A 33 i #
— i TR R O R, WOKIGK AT,
2.3 HEREN PE-g-AAc £ & ST B FE 8200

Kl 5 N HE KR X PE-g-AAc 5 45 5 I HE BH 69 52
Wi, ATLAFE Y, PE-g-AAc 4 N5 BE T M IR HE A3 %
ORI, T BRI . AR R 20 T L By
45 000 mQ-cm?, Y4 N K R HE A I N & 30.4% I,
LY A, PE-g-AAc &5 BRI T FLBH 2 3 BRI 2
870.9 mQ-cm®, % KG F A4k L At 17 A BH 4k S
FEAS, YA 170% B, M FHFE % 86.1 mQ-cm®,
AL IR B 263% B, 1AL FH AR 2 70.1 mQ-cm?,
SAATIEIA (1) YRR N E —ERE 5, PE-g-
AAc 545 PR WS FL A Wi 77 A v ik 7, i PE 32
BE R A3 TRl B FE 2 o 2538, W R S s
] o (2) B B RORIG I, FRILB B+ 1% B 3
B, ARG SR OE BRI R, B R K,
P B A R, FRARIR S R Y RH .

5 RIS PE-g-AAc &4 T i BELY B
Fig.5 Effect of grafting ratio on area resistance of

PE-g-AAc composite membrane

2.4 EREIN PE-gAAc ESENF MM

& 6 J 2B X PE-g-AAc B & IR 7 24 1P BE 1Y
R, T LIEH, PE-g-AAc &4 5 Bl PN 47 R 12 A%
RGN, PR B e REARE . MR R
15.37% INF, A5 B2 oK 422 B0 43.99 MPa [ A%
% 3238 MPa, ZJ BN MR IRERCRIIG N, Hifh
S B AT T o MR ROR A B 144% B, SR
JEVR A 28 R A MR R I s B, SRR e
362% A, FLH A K 45.6 MPa, W7 24 i K R B
iz Rl 3 1 0T 2 W AR, R KRR 362% BT
Wy AR R & 4.14% . 2448 3157 &2/ T 200 kGy
it FR T B T A BT MR AR 2R — R . R
FOE R FTIHAE, WS 5B A b A5
XTI A, SRR N &, RN T 2E R
BHIBFEEY, XRHTROBHEESSPLERE
THARG G o FREWT 27 R H 3, —35 A

50 300
1 250
< <
S w0 1200 5
E E
en
§ 1 150 é
4&; <
2 {100 E
g 30 'E
= {5 2
10
20 1 1 1 1 1 1
0 50 100 150 200 250
Grafting ratio/%

6 HBORXT PE-g-AAc B A1 HERE R0
Fig. 6 Effect of grafting ratio on mechanical properties of

PE-g-AAc composite membrane



£ 2694 -

EEMRER

WAL, ROy FREREML; —F 0 Ak
SIENIHEREB A, HTHEMEK ., BRI,
R AN REIE i 2 T4, DR L X e 5 5
BRAR /DN, TRV 3R 00 =5 A A X 43 IO i S FRAIR
DA a7 fofr o B AU 5 B B e ae— 203, %
KW B e R, B2 5 R OHIEIY
HAERL, , JET S5 PE-g-AAc 5 4 R 5 %
Wit . SER N R O K A 7k P A B AR I
ol R RS e, PE-g-AAc B A ETE4 TR, 23
fatk o P UL BE S AR B m, WK R R A
Bl = FEAI
2.5 EREI PE-g-AAc E SRR

K 7 J ARl Bk 260 PE-g-AAc B & IR N 1
PRI FTIR K%, WLIEH, PE-g-AAc B A FTIR
FE bR T PB4 PE AOHRAE g4, 7E 1700 cm™
Ab L C=0 h4EtRshgE; #£1170cm™ F11 250cm™
Ib B C—O i 4 PR 2 0, 3xX 16 W 3R &0 i I 42
KA N IR DY, HLREE eROR RN, FRIE L
Vg B S R R

Polyeth){lene

Polyacrylic acid

PE-g-AAc-1

Transmittance

1250
C=0 1170 720

C-O0 C-H

4000 3500 3000 2500 2000 1500 1000 500

Wavenumber/cm™!

B 7 AFEEBCRE) PE-g-AAc H A HL5H Y FTIR B (PE-g-AAC-1.
PE-g-AAC-2 7l MR 3R 30% F1 170%)
Fig.7 FTIR spectra of PE-g-AAc composite membranes with different
grafting ratios (Grafting ratios of PE-g-AAc-1 and
PE-g-AAc-2 are 30% and 170%)

2.6 HEREX PE-g-AAc EABERIF LM

8 NN [ 42 K % 1) PE-g-AAc & & 1Y) XRD
K, TR, PETE 21.6°. 24.0°40F W LAY i
SRR R, 43 0 % T IE 22 & AH 9 (110) £ (200)
il . R OB R TR EE A 4 5, FLARRAE
AT 5 Vg i B SR BT R AIG . X i TR SR BN I
MRJE K, TRt A R IX, A7 5 G B AR AR 55 (0
HRAEAE, UL R OGS 2 in . #

21 9% % PV BE5E PE-g-MAH 552 i + &2 A, S5
+ DU JZ R 45 4 77 76 T PE-g-MAH K 7> T 45
LA B 0 5 B R 5
2.7 EREI PE-g-AAc EAER N FHEENTN
9 N AN Rl 45 KL X PE-g-AAc 5 A 1Y) DSC
Mk, MTULES, BROBK SN 118C, RN
PR 15 25k 178°C, PE-g-AAc & 45 AT TG A J g
—AME120°C BHER R CHE0E S, 53— 172°C

Intensity

Polyelthylene

PE-g-AAc-1

\-.—JL_ PE-g-AAc-2
\/“\N Polyacrylic acid
10 20 30 40 50 60 70
20/(°)
E 8 ARFEHALRA PE-g-AAc & A B XRD &l (PE-g-AAC-1,
PE-g-AAC-2 RYIERCRSI R 30% 1 170%)

Fig.8 XRD pattarns of PE-g-AAc composite membranes with different

grafting ratios (Grafting ratios of PE-g-AAc-1 and
PE-g-AAc-2 are 30% and 170%)

Polyacrylic acid

PE-g-AAc-2

PE-g-AAc-1

Heat flow/(W-g™)

Polyethylene

100 200 300 400 500
Temperature/ C
9 AR PE-g-AAc B AR DSC Ik (PE-g-AAC-1,
PE-g-AAC-2 [R5 30% F1 170%)
Fig.9 DSC curves of PE-g-AAc composite membranes with different
grafting ratios (Grafting ratios of PE-g-AAc-1 and
PE-g-AAc-2 are 30% and 170%)



FRIAE RS B 3R LR RN R R AL A IR

2695 -

B3I ) 2 B IR T M BRI R . TN R 5 BUR
30% i}, PE-g-AAc & & 2% — J& A 119°C,
R ORI 0% 118°C 7, KT MR %
K 2R 170% 5} PE-g-AAc B A 45 — 15 106 122°C
VM B2 45 K % 170% B, PE-g-AAc B & S 1%
UG 172°C BRI M R 45 A5 0 178°C I, BRI A
R HERR 30% I PE-g-AAc B A A — 1 504 171°C
1o PE-g-AAc 52 £ 45 B 5 VN s TR 658 3R TN 4 T A
XForFREAR, P, HE ST RN S
RO VIR MRS, R0 0 T 7
ROW, BIRR OSSR, [0 R R &5
YEHL, A Fa e vt m . e i %5 ™ % % PE-g-

10 A[EHEAECRE) PE-g-AAc Z A BRI HA) SEM [E11R

MAH #f8 5E i & ¥, PE-g-MAH #¢ PE #\ %4 & P
A PrigE, X 5RO RAH AR A G,
2.8 EREM PE-g-AAc £ A IERE 5 B & 0H

10 kB2 B R X PE-g-AAc & A 5 3% 1 JE 51
B . W] LUE H, R IR 0 B R e A i 3R
BAYER, MINA, BRSEERCOR . BB,
PE-g-AAc & 4 I3 T KRS B 7 i IR AIG 8 13
X e H TRl G RGN, S A R TN 0 R
LR IR 0 R5E 3R 11 7 15 3R W, B W B
SR, LGRS T R, X2
B T SCE T H R RN PE-g-AAc & & 5 )1 24 1 fig
S B J DR AT o

((a)~() BERFRIKK A 0. 15.7%. 30.7%. 53.0%. 72.4%. 131.4%. 144.8%. 170.3%. 263.6%)

Fig. 10 SEM images of surface morphologies of PE-g-AAc composite membrane with different grafting ratios
(Grafting ratios of (a)-(i) are 0, 15.7%, 30.7%, 53.0%, 72.4%, 131.4%, 144.8%, 170.3%, 263.6%)

3 it
(1) B 24 7R I BRI (PE-g-AAc) B & 3%

A2 AR N 4 TR A R A R T A o A — s B
FUEEFR N AR, R M, A 2SI



2696 -

EEMRER

KNI TR AR 2, 3G 5 B 1| il
P, NIRIR R A B,

(2) PE-g-AAc &2 £ N5 Bl 1 M T 22 8 236 1) 38 o
AT PR B 28 T R AT o >4 P s TR 22 S R 3 T = 30.4%
B, HELPI A XOR M T YA R E e R
JEJG, PE-g-AAc & G BRI H 8T 7 A= 10 s iK
F1f# PE 55 K41 [A] A9 B 2 0 3 3om, w2
Tk s, [FAE, B BRI N, BRILEH
BT NN, PE-g-AAc B A R E L8
A8 7 A0 U6 BH DR R BRI R R
{I% PE-g-AAc & & JIs i HLBH .

(3) 44 5% 2R A H2 5 D s T S P 1 o 9 o 5 1
B 2 A R ) ) A PR AL ELRE O 1 S
&

?
222 Lk

—
—
[

FAVAKEH M, BAZGIR S, KARBASI M. Dynamically vulcan-

ized thermoplastic elastomer nanocomposites based on

linear low-densitypolyethylene/styrene-butadiene rubber/

nanoclay/bitumen: morphology and  rheological
behavior[J]. Iranian Polymer Journal, 2020, 29(3): 209-
217.

[2] DALHAT M A, AL-ADHAM K, ADESINA A Y. High-temper-
ature performance of recycled low-density polyethylene-
modified asphalt binder reinforced with thermally treated
polyacrylonitrile fiber[J]. Arabian Journal for Science and
Engineering, 2020, 45(5): 4257-4272.

[3] DANAM, ZOHURI G H, ASADIS. Improvement in volume
resistivity and morphology of a blend of polyolefin elast-
omer with linear low-density polyethylene[]J]. Iranian
Polymer Journal, 2019, 28(7): 587-595.

(4] YR, S35, 220F, 45, 8 FRIk i A B BER 8 X 2R AR

B ERESE (1], BB SRR, 2021, 41(1): 89-
94.
YUAN Nana, MA Xuefei, LI Yan, et al. Surface modification
of polyethylene membrane by coplanar dielectric barrier
discharge plasma in atmospheric pressure[J]. Journal of
Vacuum Science and Technology, 2021, 41(1): 89-94(in
Chinese).

(5]  fbksh, Bocl, HILME, 55, RE-Ards & T 5 L 40 WY
R 1], Ha BRSO AR, 2012, 32(7): 545-549.
XIE Linkun, HUANG Yuanbo, DAI Qinling, et al. Surface
modification of polyethylene film by RF-Ar plasma treat-
ment[J]. Journal of Vacuum Science and Technology,
2012, 32(7): 545-549(in Chinese).

(6] AR, IBHRIE. AR 25 S5 8 IR BGE R R IR 246

MR K PRI TE (1], T Tl K24k, 2004, 23(4): 40-

43,47.

(7]

[8]

[9]

(10]

[11]

[12]

[13]

(14]

[15]

NIU Jiarong, GU Zhenya. Research on surface hydrophilic
modification of PET and PE films by low temperature air
plasma[J]. Journal of Tianjin Polytechnic University,
2004, 23(4): 40-43, 47(in Chinese).

Y. B 071 2R SR O Oy i MO AE B AR B E
F07. AL T %R, 2020, 46(6): 80, 147.

YANG Jing. Modification methods of UHMWPE film and its
application in medical materials(J]. Chemical Engineer-
ing Design Communications, 2020, 46(6): 80, 147(in
Chinese).

FEIY, TG, SKFEM, . R MBS HRBUE IR I T
AR £ ()] . A BRI B 9K, 2021, 38(1): 22-26.
CHENG Xu, WANG Zhiwei, ZHANG Sumei, et al. Prepara-
tion of polyvinyl alcohol crosslinking modified PE separat-
or for lithium-ion battery[J]. Synthetic Resin and Plastics,
2021, 38(1): 22-26(in Chinese).

WRZETR, 4207, Wi ar, & REWRESIET EAE ). 2
BTk, 2007, 35(11): 5-10.

OU Junfei, ZHOU Jinfang, JIAN Lingqi, et al. Outline of sur-
face modification technology for polymer[J]. Plastics In-
dustry, 2007, 35(11): 5-10(in Chinese).

WU W Q, TUJY, LI HR, et al. Suppressed dielectric loss
and enhanced thermal conductivity in poly(vinylidene flu-
oride) nanocomposites using polyethylene glycol-grafted
grapheneoxide[J]. Journal of Materials Science, 2020,
31(1): 807-813.

HANYS, XIAYY, SUO CY, et al. Dielectric properties and
surface potential decay characteristics of low density poly-
ethylene/ZnO microvaristor composites[J]. Journal of Ma-
terials Science, 2019, 30(11): 10644-10650.

WANG L Q, PENG X, MUSTAIN W E, et al. Radiation-graf-
ted anion-exchange membranes: The switch from low-to
high-density polyethylene leads to remarkably enhanced
fuel cell performance[J]. Energy & Environmental Science,
2019, 12(5): 1575-1579.

YAMADA K, ISHIGURO Y, KIMURAYY, et al. Two-step graft-
ing of 2-hydroxyethyl methacrylate (HEMA) and 2-(di-
methylamino)ethyl methacrylate (DMAEMA) onto a poly-
ethylene plate for enhancement of Cr(VI) ion
adsorption [J].Environmental Technology, 2019, 40(5-8):
855-869.

CHEN Daitao, SHI Nai, XIE Liqing, et al. Study of electron
beam preirradiation-induced Graft copolymerization of ac-
rylic acid onto powdered isotactic polypropylene[J]. Acta
Polymerica Sinica, 2000(1): 32-35.

WANG H L, XU L, LIR, et al. Highly hydrophilic ultra-high
molecular weight polyethylene powder and film prepared
by radiation grafting of acrylic acid [J]. Applied Surface Sci-
ence, 2016, 382: 162-169.


https://doi.org/10.1007/s13726-020-00786-9
https://doi.org/10.1007/s13369-020-04431-8
https://doi.org/10.1007/s13369-020-04431-8
https://doi.org/10.1007/s13726-019-00725-3
https://doi.org/10.1007/s13726-019-00725-3
https://doi.org/10.3969/j.issn.1672-7126.2012.07.01
https://doi.org/10.3969/j.issn.1672-7126.2012.07.01
https://doi.org/10.3969/j.issn.1671-024X.2004.04.011
https://doi.org/10.3969/j.issn.1671-024X.2004.04.011
https://doi.org/10.3321/j.issn:1005-5770.2007.11.002
https://doi.org/10.3321/j.issn:1005-5770.2007.11.002
https://doi.org/10.3321/j.issn:1005-5770.2007.11.002
https://doi.org/10.3321/j.issn:1005-5770.2007.11.002
https://doi.org/10.3321/j.issn:1005-5770.2007.11.002
https://doi.org/10.1016/j.apsusc.2016.03.175
https://doi.org/10.1016/j.apsusc.2016.03.175
https://doi.org/10.1016/j.apsusc.2016.03.175
https://doi.org/10.1007/s13726-020-00786-9
https://doi.org/10.1007/s13369-020-04431-8
https://doi.org/10.1007/s13369-020-04431-8
https://doi.org/10.1007/s13726-019-00725-3
https://doi.org/10.1007/s13726-019-00725-3
https://doi.org/10.3969/j.issn.1672-7126.2012.07.01
https://doi.org/10.3969/j.issn.1672-7126.2012.07.01
https://doi.org/10.3969/j.issn.1671-024X.2004.04.011
https://doi.org/10.3969/j.issn.1671-024X.2004.04.011
https://doi.org/10.3321/j.issn:1005-5770.2007.11.002
https://doi.org/10.3321/j.issn:1005-5770.2007.11.002
https://doi.org/10.3321/j.issn:1005-5770.2007.11.002
https://doi.org/10.3321/j.issn:1005-5770.2007.11.002
https://doi.org/10.3321/j.issn:1005-5770.2007.11.002
https://doi.org/10.1016/j.apsusc.2016.03.175
https://doi.org/10.1016/j.apsusc.2016.03.175
https://doi.org/10.1016/j.apsusc.2016.03.175

o5 2 B, 45 «

T G 4R B 15 R LR BN IR TR A R

£ 2697 -

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

PENG C Z. The preparation and characteristic of maleic an-
hydride grafted polyethylene (PE-g-MA) filled CNT/PMMA
composite film[J]. Journal of Experimental Nanoscience,
2017, 12(1): 338-345.

ZAKI A. Grafting of polyethylene films with N-vinyl im-
idazole and acrylic acid for potential use in wastewater
treatment[J]. Revue Roumaine de Chimie, 2015, 60(9):
867-873.

ZHU B D, MAD Z, LI HL, et al. Modification of low density
polyethylene with 2-hydroxyethyl acrylate by a swollen-
phase grafting method[J]. Journal of Macromolecular Sci-
ence Part B, 2016, 55: 188-200.

HE P X, ZHANG Y H, FENG D D, et al. Effects of synthesis
conditions on chemically initiated oil-swellable suspen-
sion graft copolymerization of acrylic acid and acrylamide
onto solid-state chlorinated polyethylene(J]. Journal of
Elastomers & Plastics, 2007, 39(3): 239-251.

DEMIS B, EMMANUEL B, PHILIPPE C, et al. Effect of ni-
troxyl-based radicals on the melt radical grafting of maleic
anhydride onto polyethylene in presence of a peroxide[J].
European Polymer Journal, 2015, 66: 342-351.

CHUAI C Z, MAHMOOD I, TIAN S X. A study on melt graft-
ing of maleic anhydride onto low-density polyethylene and
its blend with polyamide 6[J]. Journal of Polymer Science,
2010, 48(3): 267-275.

ZETTH, T HR, ATRILL, 5. R O IR IR ST B R 4
1i2-4, 5- W S L -2- RN T e S O BUL [T f a0 oe 5
RS T 2244, 2015, 33(2): 38-42.

LI Wanxin, WANG Ziqgiang, YU Chuhong, et al. Photosensit-
izing modification of polyethylene film by irradiation graft-
ing with 4, 5-dimethyl-2-nitrobenzene methacrylate [J1.
Journal of Radiation Research and Radiation Processing,
2015, 33(2): 38-42(in Chinese).

R, IR, BENG I, 2. IR SR R B R IR N
BHi%5 5 CaCO, A A KIOWFTT 1], BT ST S 55 T 224K,
2004(3): 139-142.

ZHANG Fengying, HOU Zhengchi, YU Mingxie, et al.

[24]

[25]

[26]

[27]

[28]

[29]

Growth of CaCOj crystal on polyethylene film grafted with
2-hydroxypropyl acrylate by y-rays[J]. Journal of Radi-
ation Research and Radiation Processing, 2004(3): 139-
142(in Chinese).

[ % B B R W B SRy SR - R P R0 7 15 GBY/T
13022—91[S]. dtat: Jbnthrifk i it 1991.

The State Bureau of Quality and Technical Supervision.
Plastic-Determination tensile properties of films: GB/T
13022—91[S]. Beijng: Beijing Standards Press, 1991(in
Chinese).

RARE, R, L, A R L A RN S
BREOID. oy FAERRR: 5 T2, 2020, 36(8): 29-35.

ZHAO Kang, ZHAO Hongying, CUI Guoshi, et al. Prepara-
tion of polypropylene/Al foil laminate by electronic beam
curing technology[J]. Polymer Materials Science and En-
gineering, 2020, 36(8): 29-35(in Chinese).

TS, AR, B, 4. R MR BURSHERIIRRRI R (1], X
HREAAAR, 1993(3): 73-77.

LONG Fu, TANG Liming, ZHAO Jin, et al. Pre-irradiation
grafting of acrylic acid onto polyethylene[J]. Journal of
Tianjin University, 1993(3): 73-77(in Chinese).

ZERE, KUK, W, 45, B SR LA W A e 7). B
LRI TR, 2002, 14(2): 5-8.

LIXing, LIU Donghui, YANG Ming, et al. Study of radiation-
crosslinking polyethylene films[J]. Modern Plastics Pro-
cessing and Applications, 2002, 14(2): 5-8(in Chinese).
FER, Je i 3R - IR RR EER A il 48 BRAE 7). KRR
224 1996(2): 273-277.

TANG Liming, LONG Fu. Preparation and characterization
of polyethylene-acrylic acid grafted copolymer[]J]. Journal
of Tianjin University, 1996(2): 273-277(in Chinese).
LT, ZEVKM, FRILEE, 4. PE-g-MAH KA & MR
Ml S FRAE ], "o TR E S T, 2005(4): 252-255.
ZHAI Hongbo, LI Yongmei, GUO Hanyang, et al. Prepara-
tion and characterization of functional polyethylene and
its nanocomposites[J]. Polymer Materials Science and En-

gineering, 2005(4): 252-255(in Chinese).


https://doi.org/10.1080/17458080.2017.1342876
https://doi.org/10.1016/j.eurpolymj.2015.02.012
https://doi.org/10.3969/j.issn.1000-3436.2004.03.002
https://doi.org/10.3969/j.issn.1000-3436.2004.03.002
https://doi.org/10.3969/j.issn.1000-3436.2004.03.002
https://doi.org/10.3969/j.issn.1000-3436.2004.03.002
https://doi.org/10.3969/j.issn.1004-3055.2002.02.002
https://doi.org/10.3969/j.issn.1004-3055.2002.02.002
https://doi.org/10.3969/j.issn.1004-3055.2002.02.002
https://doi.org/10.3969/j.issn.1004-3055.2002.02.002
https://doi.org/10.3969/j.issn.1004-3055.2002.02.002
https://doi.org/10.3321/j.issn:1000-7555.2005.04.065
https://doi.org/10.3321/j.issn:1000-7555.2005.04.065
https://doi.org/10.3321/j.issn:1000-7555.2005.04.065
https://doi.org/10.3321/j.issn:1000-7555.2005.04.065
https://doi.org/10.1080/17458080.2017.1342876
https://doi.org/10.1016/j.eurpolymj.2015.02.012
https://doi.org/10.3969/j.issn.1000-3436.2004.03.002
https://doi.org/10.3969/j.issn.1000-3436.2004.03.002
https://doi.org/10.3969/j.issn.1000-3436.2004.03.002
https://doi.org/10.3969/j.issn.1000-3436.2004.03.002
https://doi.org/10.3969/j.issn.1004-3055.2002.02.002
https://doi.org/10.3969/j.issn.1004-3055.2002.02.002
https://doi.org/10.3969/j.issn.1004-3055.2002.02.002
https://doi.org/10.3969/j.issn.1004-3055.2002.02.002
https://doi.org/10.3969/j.issn.1004-3055.2002.02.002
https://doi.org/10.3321/j.issn:1000-7555.2005.04.065
https://doi.org/10.3321/j.issn:1000-7555.2005.04.065
https://doi.org/10.3321/j.issn:1000-7555.2005.04.065
https://doi.org/10.3321/j.issn:1000-7555.2005.04.065
https://doi.org/10.1080/17458080.2017.1342876
https://doi.org/10.1016/j.eurpolymj.2015.02.012
https://doi.org/10.3969/j.issn.1000-3436.2004.03.002
https://doi.org/10.3969/j.issn.1000-3436.2004.03.002
https://doi.org/10.3969/j.issn.1000-3436.2004.03.002
https://doi.org/10.3969/j.issn.1000-3436.2004.03.002
https://doi.org/10.3969/j.issn.1004-3055.2002.02.002
https://doi.org/10.3969/j.issn.1004-3055.2002.02.002
https://doi.org/10.3969/j.issn.1004-3055.2002.02.002
https://doi.org/10.3969/j.issn.1004-3055.2002.02.002
https://doi.org/10.3969/j.issn.1004-3055.2002.02.002
https://doi.org/10.3321/j.issn:1000-7555.2005.04.065
https://doi.org/10.3321/j.issn:1000-7555.2005.04.065
https://doi.org/10.3321/j.issn:1000-7555.2005.04.065
https://doi.org/10.3321/j.issn:1000-7555.2005.04.065

	1 实验材料及方法
	1.1 原材料与仪器
	1.2 PE-g-AAc复合膜的制备
	1.3 测试与表征

	2 结果与讨论
	2.1 丙烯酸浓度对PE-g-AAc复合膜接枝率的影响
	2.2 接枝率对PE-g-AAc复合膜吸水性能的影响
	2.3 接枝率对PE-g-AAc复合膜面电阻的影响
	2.4 接枝率对PE-g-AAc复合膜力学性能的影响
	2.5 接枝率对PE-g-AAc复合膜结构的影响
	2.6 接枝率对PE-g-AAc复合膜晶体结构的影响
	2.7 接枝率对PE-g-AAc复合膜热力学性能的影响
	2.8 接枝率对PE-g-AAc复合膜表面形貌的影响

	3 结  论

