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£ 9f: Poly(p-hydroxybenzoate) (PHB)/poly(ethylene terephthalate) (PET) 8/23%% &
gl 2824 AR89} poly(ethylene 2,6-naphthalate) (PEN) 2 poly(ethylene tereph-
thalate) & §-§EF3to] 444 =89 AR 4R g 7AH 4P& =AY, PHB
o] Feko] 40 mol% oA FAE HEe T4AE 39 o] 74sdT, ABAEY 27 @4
2 PHB9| 33jo] F71gdol wiel A3 nElel Ary YYo=z Zrsia. Hie AF2=9
€482 PHBe g AFETE Z7AC wal 7189 n, dxdHE aghge 8§&d
Azl me 718l dladE nuge SEEREY] ES TR, TY ¥l
dEAE TR TEEAANA Yehds A4S ¥4t PHBe] #8o] 30 wt%olXie F
B3 A go] Yels, 40 wt% oA ‘8’:}?41 B =] ojRjdA o] et}

ABSTRACT : Poly(p-hydroxybenzoate) (PHB)/poly(ethylene terephthalate) (PET) 8/2 ther-
motropic liquid crystalline copolyester, poly(ethylene 2,6-naphthalate) (PEN) and PET were
mechanically blended to obtain the pseudo liquid crystalline (LC) phase of ternary blends.
The torque values of blends with increasing PHR content were abruptly decreased above
40 wt% of PHB content, because the melt viscosity of ternary blends decreased. Tensile
strength and initial modulus of blends containing above 30 wt% PHB were improved with in-
creasing PHB content. Tensile strength and modulus of fiber were increased with PHB con-
tents and take-up speed. Degree of transesterification and randomness of blends were in-
creased with blending time. The blend of 40 wt% PHB was shown pseudo LC phase in the
polarized optical photographs. Crystallinity of PHB/PEN/PET ternary blend were increased
with PHB content.

Keywords: liquid crystal polymer, PEN, PET, polyhydroxy benzoate.
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Figure 1. Chemical structure of LCP, PEN and PET.

ape] ko z zAPYx, Zze] PHBZG &2
= Aol kg Table 1o vtehich
ag]li NMR 24 285 ColA 5, 10, 15, 208 &
gt Aze] ARE L EEFIIUT

22YAL A Bd=o] &8} brabender
extruders]d $§EFAZ o WZ LA
120 CollA 24A17t0)d AZA ¥, Heaake Ex-
truder Rheomex 252 ¥% ¢4&71& ol &3l A}
st WERs 4 E2AdA A4 500,
1000 mm/mino 2 3Hon Wilers 33EH
24z} 260, 280, 295, 290 CZ AT, =2& A
o] 1.0mm, L/DE= 30& AR5t} Screws] 3]
H&r = dil&Ert 500, 1000 mm/ming o 24z}
20, 30rpme2 sttt WAl Adfo gXz &3
£ =A3t7] Y3l 160 CollA 307 dx)sidnh

JIAN 4. Q3BT FEPELYEY Mse
CSI Ale] Minimax Molder model CS-183 MMX
g o]&3lal 290 CAA 7Fdldes UTM 10E
(United Calibration Co.)& Ag38led ASTM-
D638 we} QI AEAH S ZA3tFth. Cross-head 9}
o245 = 10 mm/min, AjJBZole 254 mmzE o}
A}t Un-notched Izod #Z43EL ASTM-D256
o] w2} universal impact tester No. 255& o] &35}
o F33kA.

A

Falol 24 13 2000 1€

Table 1. Composition of PHB/PEN/PET Blends
PHB/PEN/PET PHB/PEN/PET LCP/PEN/PET

(Wt%) (mol%) (Wt%)
10/45/45 13/38/49 12.5/45/42.5
20/40/40 24/30/46 25/40/35
30/35/35 34/25/41 37.5/35/215
40/30/30 44/20/36 50/30/20
50/25/25 52/16/32 62.5/25/12.5
60/20/20 59/12/29 75/20/5
70/15/15 63/ 9/28 85/15/0
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Figure 2. Torque value as a function of PHB content
for the PHB/PEN/PET blends measured at 285 C,
60 rpm.
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Figure 3. Tensile strength and modulus as a function
of PHB content for the PHB/PEN/PET blends; injec-
tion molded at 290 °C.
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Figure 4. Impact strength as a function of PHB con-
tent for the PHB/PEN/PET blends; injection molded
at 290 C.
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Figure 5. Tensile strength and modulus of PHB/
PEN/PET fiber with increase of PHB contents; (a)
tensile strength and (b) modulus.
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Figure 6. Tensile strength and modulus of annealed
PHB/PEN/PET fiber at 160 C for 60 min; (a) tensile
strength and (b) modulus.
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Figure 7. 'H-NMR spectrum at 300 MHz with the as-

signments of absorptions for the PHB/PEN/PET
blends dissolved in deuterated trifluoroacetic acid.

Table 2. Content of Hetero Sequence (frgn), Se-
quence Length of PET Segment (L, pgr) and PEN
Segment (L, pen), and Degree of Randomness (B)
of PHB/PEN/PET Blends Heated at 285 °C for 5~
20 min

composition blending

PHB/PEN/- time frex Lupgr Lupgy B
PET (mol%) (min)
5 0015 8000 5348 0031
10 0128 907 652 0264
13/38/49 1o 0200 563 395 0431
20 0336 343 253 0688
5 0030 3759 2817 0062
10 0165 633 579 0331
/2
34/25/41 15 0299 347 320 0.600
20 0393 266 242 0789
5 0010 9091 10638 0020
) 10 0158 48 784 0334
52/16/32 15 0298 269 402 0621
20 0396 211 294 0815
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Figure 8. Effect of blending time and blend composi-
tion on the degree of randomness for the PHB/PEN/
PET blends.
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Figure 10. SEM microphotographs of PHB/PEN/PET biends molded at 290 C in minimax molder; narrow section
of tensile bar; (a) PHB/PEN/PET (20/40/40), parallel to flow, (b) PHB/PEN/PET (20/40/40), perpendicular to
flow, (c) PHB/PEN/PET (30/35/35), parallel to flow, (d) PHB/PEN/PET (30/35/35), perpendicular to flow, (e)
PHB/PEN/PET (40/30/30), parallel to flow, (f) PHB/PEN/PET (40/30/30), perpendicular to flow, (g) PHB/PEN/
PET (50/25/25), parallel to flow, and (h) PHB/PEN/PET (50/25/25), perpendicular to flow.
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Figure 11. Polarized optical photographs of PHB/
PEN/PET blends; x400; (a) PHB/PEN/PET(20/40/
40), (b) PHB/PEN/PET(30/35/35), and (c) PHB/
PEN/PET(40/30/30).
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Figure 12. X-ray diffraction patterns of ternary blend with annealing temperature changes; (a) PHB/PEN/PET
(10/45/45), (b) PHB/PEN/PET (20/40/40), (c) PHB/PEN/PET (30/35/35), and (d) and PHB/PEN/PET (40/30/

30).
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Figure 13. X-ray diffraction patterns of binary blend
with annealing temperature changes; (a) PHB/PEN (40/
60), (b) PHB/PET (40/60), and (c) PEN/PET (50/50).
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