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Fig. 1 Changes of storage modulus, G', (a) and loss
tangent, tans, (b) as functions of frequency for UHMWPE/
PEH blends with different UHMWPE concentrations with fixed
frequency of 1.0 rad/s and strain of 1. 0% at 160°C
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Fig. 2 Changes of complex modulus, G* , as functions of

time for UHMWPE/PEH blends with different UHMWPE

concentrations with fixed frequency of 1. 0 rad/s and strain of

1.0% at 160°C

2.2.2 WARCERAEZEBEF TP AT

Bl 3 s &% A A[A UHMWPE ¥ B 10 2
UHMWPE/PEH St Y) £ JZ B 1) 2 8 it G 1F
I [ 41 4 v 4 A AR A B0 X T A A IR Y 2 2
G [ ] ) S PR K B S R R AR 22 O A
ZORF VB, X FEZEH 10 2 UHMWPE/PEH
MR Y 22 )7 S B S 800 . AR R
22 )2 F T 00 A 2 B L A G K T A A AL 1
il , B A B (R 18, B 22 AL Ak 1) R B BT
BT G2, ) Ui 2 B0 5 T 2 T T 2R IR BT AL
MG ™ 3G h0 0] s et 5 T 9 & AN T 1 i, Rt G
B & I R] 9 722 Ak S i 7 3R A W B 0 ST T BOE T
Jp. % F &AL ik BE UHMWPE i 10 )2 UHMWPE/
PEH JLIRY ) 2 2 BEFE &, 4 0 wi% F1 0.5 wi%
IR 7T 22 1900 s AR HE G B3AF G 18, 0 XF
Tk UHMWPE () 2 2B 5, 4n 1. 0 wi%
[IRESD G™ 752 7000 s 15 85 508, 1Mii 2. 0 wt% FlI
5.0 wt% BFES G743 5 55 22 9520 s 1 11000 s
AIREF-HE. B4R, 10 22 UHMWPE/PEH JE{R

W) 2 2 B R i 0 T O [R] i 2% 3] UHMWPE
1 PEH 2 K o JE A W0 2% 25 k9 1 52 R, Bl
UHMWPE ¥ Ji 3% K , UHMWPE 7¢ PEH JE£ {4
B8 D Al B R 45 45 A 8 I DA U N 45 2 A X
b % T S0 B 2% 45 0 i PEHL BE T BIA I OF- B
(L B S [] S 2 6 T

18000 ]
M 5.0 wt%
16500
_ 15000
)
e > UL
& 13500 1.0 wt%

e 0.5 wt%

12000 - IR

10500 Ly L . | .
0 3000 6000 9000 12000

Time (s)

Fig. 3 Changes of complex modulus, G, with time for

10-layer UHMWPE/PEH blends with different UHMWPE
concentrations during time sweeps with fixed frequency of 1. 0

rad/s and strain of 1. 0% at 160°C
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Table 1 Plateau modulus for UHMWPE/PEH blends with different
UHMWPE concentrations

UHMWPE (wt% ) 0 0.5 1.0 2.0 5.0

G (MPa) 1.74 1.74 1.74 1.75 1.75
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Fig. 5 (a) Changes of storage modulus, G', and loss modulus,
G", versus frequency for UHMWPE/PEH blends with 0 wt% and
5.0 wt% UHMWPE with fixed frequency of 1.0 rad/s and strain of
1.0% at 160°C; (b, ¢) Time-dependent diffusion coefficients for
10-layer UHMWPE/PEH blends with different UHMWPE
concentrations during time sweeps with fixed frequency of 1.0 rad/s

and strain of 1. 0% at 160°C
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Fig. 6 Change of self-diffusion coefficient with

UHMWPE concentration after diffusion reaches the

plateaus at 160°C
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INFLUENCE OF NETWORK ON THE INTERFACIAL DIFFUSION OF
MULTILAYER POLYETHYLENE BLENDS

Wen-lin Li', Yan-hua Niu’, Zhi-gang Wang' , Jun Zhang’
(' CAS Key Laboratory of Soft Matter Chemistry, Department of Polymer Science and Engineering ,
University of Science and Technology of China, Hefei 230026)
(* CAS Key Laboratory of Engineering Plastics, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100090)

Abstract Ultrahigh molecular mass polyethylene (UHMWPE ) and statistical copolymer of ethylene and 1-
hexene (PEH) were used to prepare UHMWPE/PEH blends with relatively low UHMWPE concentrations.
UHMWPE forms network structure in the blends with UHMWPE concentrations above a critical value of
¢ =1 wt% . The influence of the formed UHMWPE network on the interfacial diffusion behaviors of multilayer
UHMWPE/PEH blends was investigated by applying small oscillatory shear rheology. The interfacial diffusion
coefficients of multilayer UHMWPE/PEH blends were obtained from the rheological data. It is found that the
diffusion coefficients are time-dependent and two diffusion regions are distinct before the diffusion reaches the
plateaus according to the changes of diffusion exponent n in the relation of D-; ", which implies an approximate
Fickian diffusion behavior in region I (¢ < 1.0 wt% ) and an obvious deviation from the Fickian diffusion
behavior in region II (¢ > 1.0 wt% ). With the formation of UHMWPE network in the UHMWPE/PEH
blends, deviation from the Fickian behavior for diffusion of multilayer UHMWPE/PEH blends becomes
significant. The above results help facilitate the industrial processing of multilayer polyolefins, which is related
to the interfacial diffusion.

Keywords Polyethylene blends, Network, Interfacial diffusion, Rheology



