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15 % 5 20 (HDPE ) #78H Nova Chemicals Ltd. ( Ontario, Canada) 477, H2EHEE 4 0. 949 o/cm’,
MFI=0.39 g/min. EGIEESRE PR T REDHEEE DT 10 nm 098 R, K HOEARGE MR L, Sl
] b, SRJ5 0% b HDPE Kkl HDPE KiRHE 160 °C Hi# 7 min, F7E 20 MPa FALE 3 min, $RJ5 7 B
B BAIK Y, AR RS2 0.5 mm 1) HDPE B, #4853 0.5 em x 0.5 em MYIEJTIE, FHARER
RGBS 24 b 5B THA TR R E.

FH D R 47 7K HM R (GMA |, Mitsubishi gas, Japan) ffi fIRTZ H 28464k, Y85 | &7 — 2K (BP,
fefal R i A R &) PR (b stk TSk A 7)) i Fral.
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W L ERSFRIL B SE E A B EE. YRR 2 kW R SR AT R R, BEA AL B A UVC (250 ~
260 nm) 3K 0. 024 W/em®. KRS AR AR 2 [CHR IS h IR [R5 24 h DABR 3R YAoK
REAEAAA | SRIGTE 50 °CF TR B 1H .
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A% HDPE, LDPE K PP 55 &40 F MR WO R IS C A AFM 347 TR AR, 5k
B, X seglh R E YRS A SRR A HOR R A5 A, o R G B, BR R —
HEHERG SR E BCRY. RAERAY HDPE £ HifY AFM 43 Hr 200, 158 T 5 Sk g AR AFM 1%,
VIR 43 B3 200 HDPE Fr S BEAE 2 ~ 6 nm Z ], REFAFE 3 ~4 nm Z[A]. X 525 HREY)
(4 R SRR AR 36T, 5 Magonov %V LSS —50 R FAEGIRR L B PR T HE R, HDPE £ 5 %1
(LS BEARAR , EARAR/N, R AFM [R5 BE B 52 S kY HDPE i 5§,

B 1(A) FI(B) RAEEIRES 30 s J5#) HDPE R AFM B, 5 K48 HDPE £ AFM E% Lk
ATLAEBE, 24 HDPE 578 1 mol/L GMA PIER R R SR S g i B] J , L@ i Sk & A= T 28 4k
MELT(A) FI(B) AT LA A ML F 2] HDPE () F i 2544, {2 HDPE R4 — e LU IEDE ok th 2. HIE
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Fig.1 Height(A) and phase(B) images of the HDPE samples grafted in 1 mol/L GMA acetone solution
and section analysis( C) of the height image after 30 s UV irradiation

Z range: 30 nm.

MW A3 BT B 25 S 0T U, 33 SeRORE 1Y 5 BE fe /N BB AE 5 om DL B, fe i 09 —1~35 19 nm.
B 1(C) H S Y 2 20 e 8 I e RO A — W/ N— SOk A TR i 2, X MRORE A& B2 R 11 nm. XF
FERT 10 nm WYFRORL, FT LA & oA —FoB i . XS BEEAE 6 nm 24 PRORL, BT HEE SR
W AR Y R B LA R, RN e R A S A —FP . (B IR L%, AR TR O
i 288 TP ARARZE 4G, E AR P rh e (0 LU R R i, RO AR T T L B H A — i i 0
FEARSCHY, SR AP 0 AR R R H L N R R 4 /K H R (PGMA ). PGMA J&— R o JTE 5
A, Henreim 45 Y HDPE IRA3 2, BRIILAE AFM AH B 23 500 0 A [ A B e, Bt 4 A ) [
FIXETN, 7F HDPE & I8 HORER 22 (1 SOk H B, 17 ELROR AR AR 50 R, 3kt — 25 U B T 3k S Aokt &
AU PGMA.

MET(A)FI(B) ATLAE H, FEHEAI [ ARBERT , 7E HDPE R I KA JLA ALY oRE , Hak % B if
RAK, AR Z R E S b Ty . HR N & AE HDPE RIEPENL A A0, B, 78K 4



1572 S F FRALFFR Vol. 27

Ik

AT AR BT UL, AR T B LA AR B — > ROk 9 T REPE L AN AE. B X AT
REPEATAE , QIR B B RO P o JEE L R 2% 15 B RS B O ) oo R — . (FUR, 3R
F s 2 B AR IR MTZR RGO, RIEA ) OB AR B 8 B 1. DRI He A W) TR 39 DR Y 5 B A
RERARACR Rt b, RIBAL.

TEHEALY PGMA $ FAWRPER T, A TR S W R 73 1 RE S A i 48 S0 I il i 20
FU I SEIF 5 R RN, eAh, I A XT A POMA 4 7 i 1t BB L XF HDPE 3 i 1t BE L4
PR AR T 25 ) TEHERRE R A, AN /2 7E HDPE Rif KA. 49K, 75 HDPE 2R 1H A #5¢ 246 w5 1T,
FERURIR AT LATE HDPE SR A A, SEEZE SRR, Bl 5 MR A9 540, HDPE 21 B9 4 B0 fOkE
MR L, BORABUBASEOR, Pt 133 AHEECR G Y TR AT RER = BEA AL B AL A 254
HonBERYESHANIE 2 (A) FoR.
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Fig.2 Possible microstructures of the grafted chain in good solvent( A) and in poor solvent or dried(B)

DN g B U 3 B AT AR B EA Y ok i EAR RS . B TS B A E R OB A T AR —
MBI EEIE , o TR, DI AR B, o T ok B AR A B[R RGO e E B B R LAY, X BT
TH R TORLES A8 T BE SEAGNG 72 3R LA TE 0 < D" . A RAE R Y ORI U B R A 3 DU LR
arth, o r ORORLRSEAR, h O . TEC A ORI EAR A S, AT DI AR, O
pE— PR R, b a] DU A — R RBE A 0 o, TS B B AR B (L e/ AR B BE A
NEI).

DUt/ TRORE (R 5 nm, ELA2 50 nm) A, HAREH 9.8 x 10" nm’. PGMA B HLIL T
1.0 x10° kg/m’ , PHHIZHCRI & 4 9. 8 x 10 ' kg, BRI T HEHEm, N 1.66 x10 7 kg, iH5H15
SRR 7> T2 5.9 x 10°. ARz HctE e HEELE M, A B AS) 10 pm 2247, i T4
BNV B AR AL NI R AT B, PR RS S AS B A VA A P L e, DR e At 7 24 Ak i RR 2
RO A BEAE A A AN 31 A e AR 858 1 B SO 206 T Il — > R RS e Y Rl BE P2 AR /Y
URIERBE R AR, 1T ELIEREE AR A BE B I R O AR S, WA E T R g — 1>
TR S A A O e 2o W B TR 25 7 HDPE 3101, AR 5 12 BN 2 (B) B zs BYGOR ROTeks, BRI
TR B A P RS54

TR R/ NI A RO R OB Y B — 3 A, O HLBE— DR 5 00 B A% R 1 1 HE AR AR TR
AT DATHERE g — e Bk B AR AR R B B 10 nm, EHARH 70 nm GO ARFRCE 3.9 x
10* nm?*, 25/ MACKLARFR A 4 4%, PRI, T DMEBEE BAT 3 DEUEE. 1811 (B) Wi R ok Y e 2
19 nm, EAEN 100 nm, HARFN 1.5 x 10° nm’ |, Redm/MECRLATREY 15 45764, HALEEEGR ] 14.
TERBETC A T B B — A B ) e/ N GOKE ] B SR S A L B Ak, DL BT S 2 A B A K 12 5fe
PUdie/MBORE OB R. BARSEPR S I AT RE HEX — (R B 2045 2, (EUR AR LIRS0 b i A4 BB 19
TR R I S P A Y.
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ST AFM 0] LR ZS Z) AS BIAE A R A I N R AR T R G W R G 0L, S8 B ERE
W) HRUR N KA Y Bl 2

& 3 J27E 1 mol/L GMA PIERZ M %A A RN 8] 5 HDPE R AT AFM BUR. T Hede, B 1 4%
k245 s[ B 3(D) TS, Frf R4 AR 2 2 um x 2 wm.

Fig.3 Height images of the HDPE samples grafted in 1 mol/L GMA acetone solution for different time
(A) 30 s, 2 pm scan, Z range: 50 nm; (B) 35 s, 2 um scan, Z range: 50 nm; (C) 40 s, 2 pum scan,
Z range: 50 nm; (D) 45 s, 1 pum scan, Z range: 100 nm; (E) 60 s, 2 pm scan, Z range: 60 nm.
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AFM Studies on UV-initiated Grafting of Glycidyl Methacrylate
onto High-density Polyethylene Surface

WANG Hui-Liang
( College of Chemistry, Beijing Normal University, Beijing 100875, China)

Abstract The microstructure of grafted polymer chains has a significant effect on the final properties of the
grafted polymer, however, there is still not a direct method to characterize the microstructure of grafted
chains. The microstructure of the grafted chains formed in the initial stage of the UV-initiated photografting of
glycidyl methacrylate( GMA) onto high-density polyethylene( HDPE) surface and the initiation rate of the sur-
face photografting reaction were studied with tapping mode atomic force microscopy (AFM). The grafted mate-
rials with granular structures were found on HDPE surface after 30 s UV irradiation, after that, the number
and the volume of the granules increased with the increase of irradiation time. The granule was thought to be a
single grafted chain with a highly branched( or superbranched) microstructure. The grafting density on HDPE
increased almost linearly with the increase of irradiation time in the range of 30—45 s, and the increasing rate
of grafting density became slower after 45 s. The initiation rate of surface photografting was about 6.5 Unit/
(pm® - s) in the range of 30—45 s.

Keywords Atomic force microscopy (AFM) ; UV initiated grafting; Microstructure ; Initiation
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