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Tab. 1 The data of the casting films obtained by DSC measurement

PHB/PBHE 100/0 90/10 75/25 60/40 50/50 35/65 20/80 0/100
" ! T,(C) —  60.6 53.8 54.7 49.2 S7.7 47.4 49
eating
run T,(C) 174.3 172.9 172.9 172.1 171.9 171.9 170.3 —
Ti(°C) — =—13.8 —1.3 —2.2 —2.1 —3.0 —  93.3
I TL(C) —  131.8 164.3 154.4 153.4 144.6 141.1 —
Heating
TL/TY - 0.64 0.62 0.63 0.63 0.65 — -
run
TI(C) —  50.8 54.4 53.0 54.6 53.6 55.9 —

Tab. 2 The data of the annealling samples by DSC measurement

PHB/PBHE 100/0 90/10 75/25 60/40 50/50 35/65 20/80 0/100
i T (°C) —  62.9 68.4 69.2 67.2 67.1 56.2 55.9
Heating
run T .(C) 174.8 176.4 176.9 174.6 178.3 179.4 168.6  —
T:(C© 2.5 2.4 2.2 3.4 —0.6 —5.4 —6.8 84.6
u TL(C) 173.4 170.0 171.9 170.8 160.1 145.7 158.5 —
Heating
run TL/TL 0.62 0.62 0.62 0.62 0.63 0.64 0.62 —
T:(°C) 47.5 51.2 55.1 57.7 53.8 54.1 48.1 —
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Tab. 3 The data of the casting samples obtained by FTIR measurement

PHB/PBHE 100/0  90/10  75/25  60/40  50/50  35/65  20/80  0/100
Yeo(cm™) 1723.8  1723.3 1723.3 1722.9 1723.1 1722.9 1723.1
d(mm) 7.1 7.5 5.2 9.0 8.2 7.2 7.1
v,(cm™) 1264.1 1263.6 1262.9 1262.7

Ye_o-c(cm™) 1228.4 1228.9 1228.9 1229.6 1230.4 1232.5

ve_o(cm™) 1046.4 1045.9 1045.7 1044.7  1041.8
vi_o_c(cm™) 1249.2  1247.5 1245.5  1243.6
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Fig. 3 WAXD curves of the annealling samples PHB/PBHE 1~3:
100/0, 90/10; 75/25
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Tab. 4 Degree of crystallinity W, of the casting and annealling samples by WAXD

PHB/PBHE 100/0  90/10  75/25  60/40  50/50  35/65  20/80

W, casting samples 66.8 56.9 63.0 56.1 50.6 46.6 25.8

W,.,x annealling samples 88.0 85.4 80.2 81.2 64.8 63.7 22.1

Fi Scherrer J5RGIR KHM (020).(130) RHAIRE R, 51T % 5.

Tab. 5 Crystallite sizes for the annealling samples

PHB/PBHE 100/0  90/10  75/25  60/40  50/50  35/65  20/80
Lo (&) 277.7  308.2  400.4  427.4  544.8  308.3  272.4
L&) 110.9  114.1  117.4  122.9  137.9  122.9  122.9

FEE AR S A ORI, AR RSP R S R A MBI 50% i, MBRTHERKH
WmIE& A S, FE R BV,

NABHBELRE JERE T ESEN EENR O RRER, RIE— R TE
BRI T B BR A (L), £Z2F ELBHEE (), FHEE (4,), u&aam
IR BB E X o.-0, (3R 6).

Tab. 6 SAXS data of the anncalling samples

PHB/PBHE 100/0 90/10 75/25 60/40 50/50 35/65
L(am) 10.3 11.5 12.1 12.1 14.5 14.6
d(nm) 4.1 5.6 5.5 6.2 7.2 5.2
d,(nm) 1.5 1.8 2.0 1.9 2.0 2.2

P—p,(g/cm®) 0.136 0.143 0.156 0.123 0.093 0.072

K ARIREE & A MK AHE . 4 PHB R EE 4.1nm, 5 Barham™
SRMBEHEFAE, MNERAS, FEREERK, MERASE50% i, FEREEE
&K (7.20m), QAL BTN, v EEER RN, REARER S RTHE.

8 PHB gyrhiRlZ4924 1.50m, i PHB S C HiJ7 @ A% 0.60nm™, Kb [A]
BRAGE=ZERZ%EE,H Flory BRI HLERER, LRV REE 2.00m £5,
BB IERARHMMN, EARK, RiE Kumer FORHPAR, AERMES FZAK
HEERSE Xis.
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" POLY(3-HYDROXYBURATE)/POLY(HYDROXY ETHER
OF BISPHENOL A) BLENDS: PHASE STRUCTURE
AND MISCIBILITY

YU Longbao, ZHANG Hongfang, YIN Jinghua, MO Zhishen
(Changchun Institute of Applied Chemisiry, Academia Simica, Changchun 130022)

Abstract Poly (3-hydroxyburate) (PHB) and its copolymer with 3-hydroxyvale-
rate (P(HB-HV)) have attracted much attention because they are thermoplastic bio-
polyesters. It has been reported that Poly (3-hydroxyburate) (PHB) and Poly (eth-
ylene oxide) (PEO), Poly (vinyl acetate) (PVA,) or Poly (vinylidene fluoride)
(PVDF) are miscible in the melt, they all exhibit a single glass transition temperature.

In this paper, we report the results of an investigation concerning the phase
structure and miscibility of blends obtained by mixing PHB with uncrystallized com-
ponent Poly (hydroxy ether of bisphenol A) (PBHE). It is found that PHB and
PBHE are partially miscible by the results obtained from DSC and FTIR measure-
ments. In comparison with the samples cast from solution, the annealled samples
display higher degree of crystallinity and better miscibility (Fig. 1).

The results of FTIR measurements indicate that there are no hydrogen bonds
between the carbonyl groups of PHB and hydroxy groups of PBHE in the cast sam-
ples. But some interaction between the segments of two polymers are formed, because
the wave numbers of some groups of PHB and PBHE change regularly with the inc-
rease in the content of PHB in the blends (Tab. 1).

The crystallite sizes of the annealled samples are listed in Table 2. Increasing
the uncrystallized component in the blend from PHB/PBHE=100/0 to PHB/PBHE=
50/50. It is observed that the crystallite sizes of (020) and (130) crystal faces be-
come larger, and larger, which reach the largest sizes at the composition of PHB/
PBHE=50/50. On the contrary, increasing the uncrystallized component from PHB/
PBHE=40/60 to PHB/PBHE=20/80, the crystallite sizes get smaller.

Data from SAXS experiments indicate that the thickness of the interphase of
pure PHB is 1.5om and that of the blends are about 2.0nm; the period of C axis
of a PHB orthorhombic cell is 5.96 A, therefore the interphase consists of three lat-
tice layers. This agrees with the results predicted theoretically by Paul J. Flory
and Do Y. Yoon. The lamellae of PHB/PBHE=50/50 is the largest in thickness in
all blends. With the increase in uncrystallized component, the lamellae of the blends
change similarly as the crystallite sizes discussed above. In all blends, the density dif-
ference of PHB/PBHE=75/25 composition between crystalline and amorphous pha-
ses is the biggest. This agrees with that the degree of crystallinity for PHB/PBHE=
75/25 composition, obtained by DSC measurements, (Tab. 3).

Key words Poly (3-hydroxyburate), Poly(hydroxy ether of bisphenol A), Blend,
Interphase, Miscibility





