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Abstract — Polyolefin block copolymer has been taking a great deal of attention due to their great potential in polymer
industry since a new metallocene catalytic method for producing polyolefin block copolymer was developed by Dow
Chemicals. However, so far, there was no systematic study of olefin block copolymer. In this review, Linear polyolefin
block copolymers, containing semicrystalline poly (ethylene) (E) blocks and a rubbery block as a thermoplastic elas-
tomer, were investigated in the viewpoint of microphase separation mode, microstructure, deformation behavior, and
molecular architecture.
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7= Hhde]] TPEx= A7 (crystal)o | glassy hard blocko] 7134
Q94 7ty s slo] 'HIAl 54S Hol] witel o]
L 8uE Sate]l A 7k 2 AR ¢ Qe RS 7RItk
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< 7= ABA FH9 EZESTEEA Felo]x = e Y
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= segmented(AB), multiblock copolymers 3 ElO]THS5-7].
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2. 00|32 AE2Z|(microphase separation)
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712 Vé’“(amorphou 5) FHY] EFERE o|FoRl EETEE
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Fig. 1. (a) Domain spacing (¢) vs molecular weight (/V;) plot for com-
parison with the scaling law for amorphous-amorphous block
copolymer and (b) d/N; vs N, plot for comparison with WN and
DGH scaling laws for crystalline-amorphous block copolymer.
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Fig. 2. Tensile testing geometry and microdomain orientations for
mechanical tests of specimens.
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Fig. 3. Stress-strain curves for EPE samples with three states of align-

ment.
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Fig. 4. SAXS patterns from EPE with three microstructure configurations: (a) ISO, (b) Ly and (c) L. In each case the incident beam was directed
perpendicular to the drawing direction at various elongations at room temperature.
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Fig. 5. WAXS patterns for the same EPE with three microstructure configurations: (a) ISO, (b) Ly and (c) L,.
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Fig. 6. Normalized domain spacing (d/d,) for EPE in the ISO ([), Ly
(A) and L, (V) configurations at various strains. Solid lines

indicate affine lateral contraction (d/d0=(8+1)'0'5) and vertical

extension (d/dy=(e+1)) of an ideal incompressible network.
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Fig. 7. Stress-strain curves from of (a) a series of EPE triblock copol-
ymers with different molecular weights, (b) a series of (EP),
block copolymers with constant core repeat molecular weight,
M,[(EP),]=23 kg/mol. For n<8 the materials strain soften,
while for n>10 they strain harden, and (c) tensile strength o,
of (EP), block copolymers. The strength results can be classi-
fied in two categories, strong 6;>20 MPa, and weak, ;<10 MPa.
All the specimens in the weak limit are melt disordered and
segregate due to crystallization. The strong materials are either
melt ordered, or characterized by n>10.

A& 7= 799} 0720 MPa®] et B3-S 7=
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Fig. 8. Proposed morphologies and mechanical behavior for (EP),
multiblock copolymers: (a) melt ordered, (b) crystallization-
induced segregation (i.e., melt disordered) with n<10, and (c)
homogeneously nucleated and melt disordered multiblocks
(n210).
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microphase separation} crystallization-induced microphase separation
off eJair Hojxl TmQl epdie} w32k E 274 (crystah)] 1t
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Z8F AR 27t i o] ZheiAlE skge] & Ak o] o At
15 A9 5 A BrH1s, 16, 19]. = ke F7tsl B552)

7he S ESSTEAE Al 2498 ik

OIN n°“

4. Cold drawing
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5. Compatibilizer

Fig. 11 ¢F 70% PP(polypropylene)2} 30% HDPE(high density

3lerast Hl46H 15 2008 22

Fig. 9. SAXS and WAXS patterns of EPE fibers: (a) SAXS and (b)
WAXS of as-prepared EPE fiber and (c) SAXS and (d) WAXS
of prestrained EPE fiber.
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Fig. 10. Stress-strain curves of EPE triblock copolymer fibers with
and without prestrain.
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9 EZFETAS compatibilizer? AFS-F-S TS} 314 22 <]
SW=0] @H 2] SEM o]v] A& HRItt S5 haake theomixE
ARt &2 FQIth EEEd¥ E5I3FTAE 30%2
polyethylene 553} 70%2] poly(ethylene-co-octene) &5 3 5=
e EEFTHAE AFESIGler WAHFTTTAE poly
(ethylene-ran-octene) NH FFLAE ARSFATH2]. Fig. 11(a)
oA ®Zo] kA7t $lE PP/HDPE EW=F H<It}. HDPEZ}
PP UﬂEa/\ Qte]l 4] mlo]lA R V|2 EAEHASE & 4 S
o}, e vl 7152 pPe} PE AW @S g1 5= gl
¥7} HDPE vl 0% dufelx] by AH& Faant M
QJulh o= A2 (interfacial debonding)’} 7 Lol'd-S
u|gic}, oju]e] AAEAL 6,~18 MPa, £;~120%, Toughness=90 J/m’
St} Fig. 11(b)= WSS compatibilizer® AHE-31-S- wl| PP/

=
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Fig. 11. SEM images of PP/HDPE blend with various compatibiliz-
ers: (a) and (b) PP/HDPE blend without compatiblizer, (c)
and (d) PP/HDPE blend with random copolymer compatibi-
lizer, (e) and (f) PP/HDPE blend with polyolefin block copol-
ymer compatibilizer.
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