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ABSTRACT: The miscibility between poly(vinyl chloride) (PVC) and polycaprolactone
(PCL)-polyamide block copolymer whose content of PCL block is 62.7 wt%, was studied by
differential scanning calorimetry. The PCL segment in the block copolymer and PVC has the
miscibility showing single glass transition temperature (T,). The miscible PVC molecule in-
hibited the crystallization of PCL segment, making an amorphous homogeneous phase of PCL
and PVC segments at high PVC content. The blends had rubber elasticity at the temperature
range between the T, of amorphous homogeneous phase of PCL and PVC segments and the

melting temperature of polyamide segment, when both phases coexist.

Keywords: miscibility, rubber elasticity, poly(vinyl chloride), blend, polycaprolactone-polyamide

block copolymer.
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Figure 1. DSC thermograms obtained on heating of
PCL-polyamide block copolymer/PVC blends ((a) 100/
0, (b) 90/10, (c) 70/30, (&) 50/50, (e) 30/70, (f) 10/90,
(g) 0/100 by weight) and (h) PCL. homopolymer/PVC
blends (50/50 by weight).
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Table 1. Thermal Properties of PCL-polyamide
Block Copolymer/PVC Blends

thermal properties

composition 4H, 4 Hy,

(by weight) (.,Cg) (é")s (J/g-PCL  ..™ (J/g-polyamide
segment) segment)

100/0  -588 519 54.7 182.3 63.7
90/10 -49.3 50.7 299 1732 441
70/30  -332 479 18 1713 281

50/50 -74 - - -
30/70 187 - - - -
10/90 401 - - - -
0/100 5L1 - - - -

Table 2. Tensile Properties

3% secant tensile elongation
material modulus strength at break
(MPa)  (MPa) (%)

PCL-polyamide block

copolymer/PVC blend
100/ 0 by weight 126 51 818
70/30 by weight 0.7 27 530
50/50 by weight 13 30 412
PCL homopolymer/PVC
blend
50/50 by weight 11 15 512

A& olajel AH2HE o8 4 9tk PCL-E2
o= BEFFYA/PVC BAc=go Ao 70/
309! A9 Bla) 50/50%0 7$- 3% secant modu-
lussh QIR F7H8H3, THIEAA AEs} 2
2% AL, E9s U Tt =3 #99% E4&
zhe= PVC (PVCE 914757} 58 MPa, 3 dA
s AEA 5% SRS 24l F7HsH] Bl
t}. &, PCL-Ego}n=/PVC (50/50) EH=E&0]
PCL @3] /PVC (50/50) EA=80) vl 3%
secant modulus$} QAFRE7 & ;S ZE
PCL-Zglolv|= BEE23FMA & "4 &4
£ Eeojuls B5o] EAls] fRelt.
PCL3} PVC AladERZ 74" 7o &%
s} Zalop] = A THES] SEH(Tay) Al
4 ddeA Bd=go] nREAd ¥ FAs
HEE FF3] 93 Figure 2(a)9t 22 W
F A9E P3G F EASES 60 CoAAM ¢

e
W rle

=3
o}
o

of
o
o Jg

(T
4

2

Polymer(Korea) Vol 24, No. 1, January 2000



Polycaprolactone-Z 2l o}n| = B &

10
(c
8 N=1 )
6 -
N=3
4+ N=2
Py L, N=5 !
1 | 1
0 Ep Eu €m
— 8 (b)
2T
2 6
[
1743
8 |
&,
0 ] 1 L 1 i
a
ol (@)
6
4l
24
0 | TR | !
[¢] 20 40 60 80 100 120
Strain (%)

Figure 2. Cyclic tensile behavior of PCL-polyamide
block copolymer/PVC blend(70/30 by weight): (a) de-
formed and recovered at 60 °C, (b) deformed and re-
covered at 40 °C, (c) deformed at 25 C and recovered
at 60 °C.
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Table 3. Residual Strain after Thermomechani-
cal Cycle of PCL-Polyamide Block Copolymer

&, (%) after
N=1N=2N=3N=4
PCL-polyamide block copolymer/PVC blend
70/30 by weight

deformed and recovered at 60 C 65 68 75 77

deformed and recovered at 40 C 106 114 124 123

deformed at 25°C, recovered at 60 ¢ 87 95 96 98
50/50 by weight

deformed and recovered at 60 C 70 75 78 80

deformed and recovered at 40°C 120 134 140 144

deformed at 25, recovered at 60°C 9.7 11.5 124 136

material

PCL homopolymer/PVC blend

50/50 by weight
deformed at 25°C, recovered at 60C 52 60 92 938

deformed and recovered at 40°C 250 376 395 -
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