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Abstract: [sotactic polypropylene (i-PP) was blended with random copolymer of propylene and ethylene
(PPR), and PP precursor films with different contents of PPR were prepared through a casting process, in
order to investigate the influence of PP-R on the oriented lamellar structure of PP casting film and the per-
formance of micropore formation by uniaxially stretching. The oriented lamellar structure of the precursor
was characterized by DSC, FTIR and mechanical properties. The pore structure and morphology of the mi-
croporous membrane was characterized by SEM and measurements of porosity and permeability. The re-
sults show that lower contents of PPR in the precursor film could enhance movement of PP segment, and
promote chain orientation along drawing direction, giving rise to more perfect oriented lamellar structure
in precursor film. However, higher contents of PPR in the precursor film led to the decreased crystallinity
and orientation in both crystalline and amorphous regions, due to its dilution effect to the crystalline mole-

cules and the promotion to segment relaxation. The oriented lamellar structure in the precursor film with
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lower contents of PPR and annealed at 120°C was almost as perfect as in i-PP precursor film that was an-

nealed at 145°C. The microporous membrane obtained by stretching precursor film with lower contents of

PPR had higher porosity and permeability. However, porosity and permeability of microporous membrane

decreased, as PPR contents in the precursor film increased.

Key words: polypropylene precursor film; microporous membrane; polypropylene random copolymer; ori-

ented lamellar structure; micropore-formation by stretching
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Table 1 Oriented lamellar parameters of i-PP/PPR precursors

g/ R R AR

it 2 I 2 A
% BE/nm mARE R
i-PP 47.2 20. 8 0.476 0. 180
97.5/2.5 47.1 20. 7 0. 495 0. 185
m (i-PP)/ 95.0/5.0 46. 4 20.7 0.503 0. 188
m(PPR-1) 92.5/7.5 45.2 20.7 0.453 0. 180
90.0/10 44.7 20. 6 0.411 0.175
97.5/2.5 47.0 20. 8 0.512 0. 186
m (i-PP)/ 95.0/5.0 46. 8 20. 8 0.525 0. 189
m (PPR-2) 92.5/7.5 45.0 20.7 0. 448 0. 181
90.0/10 44. 3 20.7 0. 407 0.170
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Fig.1 Tensile stress-strain curves of PP precursors with different contents of PPR
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Table 2 Mechanical properties of PP precursors with different contents of PPR

it A0E JEE 20 B Ji R B 1 /MPa IR AR AL/ MPa Jof 7% Tl Ak B 4 A5 4 / MPa B R/ %
i-PP 44.3 2442 15.5 84.2
97.5/2.5 45. 4 2305 17.2 88.3
95.0/5.0 44. 2 2213 18. 5 89.5
m (i-PP) /m (PPR-1)
92.5/7.5 43.5 2139 7.0 84.5
90.0/10 43. 4 2106 6.8 81.0
97.5/2.5 46. 7 2375 18. 6 89. 8
95.0/5.0 47. 6 2254 22.3 90. 7
m (i-PP) /m (PPR-2)
92.5/7.5 44. 2 2167 8.8 85.5
90.0/10 43.5 2066 6.2 83.0
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Table 3 Oriented lamellar structure parameters and elastic recovery of PP/PPR precursors after annealing

i S 5 2 B 4EhE/ 0 F iR BE /nm firs DXL i) 7 3 eSO R kR R %
i-PP" 55. 1 23.6 0.587 0.212 96. 5
i-PP? 53.7 23.4 0.534 0. 202 93.0
97.5/2.5 53.4 23.4 0.561 0. 210 95. 8
95.0/5.0 51.9 23.3 0.571 0.215 96. 6
m (i-PP) /m (PPR-1)
92.5/7.5 19.6 23.4 0.516 0.192 92.9
90.0/10 47.4 23.6 0.493 0.186 91.2
97.5/2.5 53.2 23.6 0. 581 0.211 96. 8
95.0/5.0 52.6 23.5 0.597 0.214 97.1
m (i-PP) /m (PPR-2)
92.5/7.5 49. 2 23.5 0.529 0. 189 94.2
90.0/10 46. 7 23.4 0.497 0.186 90. 3
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Table 4 Porosity and permeability of i-PP/PPR micropor-

ous membranes

LB £H 1 LB /% Gurley {H /s
i-PPV 42.5 228
i-PP? 37.8 288
97.5/2.5 10.3 252
95.0/5.0 41.2 241
m (i-PP) /m (PPR-1)
92.5/7.5 36.5 296
90.0/10 35.3 315
97.5/2.5 11.8 233
95.0/5.0 43.1 216
m (i-PP) /m (PPR-2)
92.5/7.5 36.3 301
90.0/10 35.2 328
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Fig.2 FESEM pictures of PP microporous membranes
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