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ABSTRACT : A new thermotropic liquid crystalline polymer(TLCP) containing a triad aromatic ester type
mesogenic unit and butylene terephthalate unit(BT) in the main chain was synthesized by polycondensation
reaction. The TLCP synthesized showed nematic mesophasic behavior and its transition temperature from
solid to mesophase was 260°C. The TLCP/PBT blends were prepared by in-situ polymerization in PBT
solution and characterized by differential scanning calorimeter(DSC), thermogravimetric analyzet(TGA),
scanning electron microscope(SEM), x-ray diffractometer(XRD), and dynamic mechanical thermal analyzer
(DMTA). The blends showed well dispersed TLCP phases with domain sizes 0.05~0.2 m in the PBT
matrix. As the increasing TLCP content from 5 to 20 wt%, < Hm values of pure PBT in the blend were
increased because TLCP acts as a nucleating agent in the PBT matrix. The mechanical properties of the
blends depended on the TLCP contents because the TLCP acted effectively as a reinforcing material in
the PBT matrix. The blends showed good interfacial adhesion between the TLCP phase and PBT matrix.
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The blends prepared by in-situ polymerization showed higher mechanical properties and well dispersed TLCP

domains than those of the blends prepared by melt blending.
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Table 1. General Properties of TLCP and PBT

Polymer it TfT) Ta(C) T °(C) L.Cphase
TLCP 048 . 260 393 nematic
PBT 0.78 41 223 357

a Inherent viscosities of the polymers were measured at
35T at 0.5 g/dL. of a trifluoroacetic acid/chloroform=
6/4(v/v)mixture.

b Initial 5% weight loss temperature.
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Figure 1. DSC thermograms of TLCP and PBT.
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Figure 2. Polarized optical micrograph of TLCP taken
at 275°C(200X).
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Figure 3. FT-IR spectra of PBT, TLCP and blends
(KBr).
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Figure 4. 'H-NMR spectra of PBT, TLCP and 10, 20
wi% TLCP/PBT blends(CF;COOD).
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Table 2. Thermal properties of TLCP/PBT blends

M blends IS blends
TLCP/PBT Feati "
catin; catin;
Wt%) € £
T(T) AHu(Jlg)| TW(T) AHJ/g)

0/100 215 63.5 215 63.5

70.2 75.
2/98 216 216 >0

(71.6) (76.5)

71.6 74.1
5/95 216 216

(75.4) (78.0)

68. 70.
10/90 215 8.0 215 09

(75.6) (78.8)

66.7 69.1
15/85 216 215

(78.5) (81.3)

63.0 65.2
20/80 216 215

(78.8) (81.5)
100/0

* The values are those obtained from 1st heating(10C
/min), and the values in parentheses are based on the
mass of PBT in the blends.

A x~2r] A397Y A3z, 2004
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0,
Temperature( C)

Figure 5. DSC thermograms of PBT and IS blends.
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Figure 6. DSC thermograms of PBT and M blends.
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Table 3. Results of Thermogravimetric Analysis(in
nitrogen) of IS blends

TLCPPBT T4 * Td " Td ¢ T™ 9 Residue®

(wt%o) T T T T %
0/100 316 354 394 385 0.3
2/98 320 35 400 389 1.9
5/95 3200 357 400 393 2.0
10/90 328 359 400 394 2.1
15/85 329 359 401 395 2.7
20/80 331 359 401 396 2.9
100/0 326 360 422 397 13.5

: 0.5 weight% reduction onset temperature
1 5 weight% reduction onset temperature

1 70 weight% reduction onset temperature
: DTG maximum peak

: Weight percent of residue at 600C

[ =N el i &)

Table. 4. Results of Thermogravimetric Analysis(in
Nitrogen) of TLCP/PBT M blends

TLCP/PBT To'* T&° T ° T&™ ¢ Residue®
(Wt%) T T T T %
07100 316 354 394 385 0.3
2/98 318 355 396 390 1.7
5195 320 355 398 392 1.9
10/90 322 355 399 393 2.1
15/85 326 358 399 394 2.5
20/80 329 359 400 394 2.8
100/0 326 360 422 397 13.5

0 0.5 weight% reduction onset temperature
: 5 weight% reduction onset temperature
: 70 weight% reduction onset temperature
: DTG maximum peak

: Weight percent of residue at 600°C

o o0 o

9] glo] FAIR FEE BTt

600C o] AFake =43 PBTY 7% 03 wt%
old] whale] =43k TLCPE 135 wi%e] e 7}
AL o 4 991 M blends$} IS blends F5F
TLCPo] 7o) whe} zhfFo]l S7HgHE &1
T U ol AAEE BEuf BUd W
2 TGA ¥4 Ax#se] A= A apddd
8 Slo] DSC ZAzele g ojuldt H3E &
AT

b za L=

e 7EA)9] PBTQ} TLCP :Lﬂ

Zr 24

[ R R S B |

pbt 15.0kV 6.4mm x10.0k SE(M) 8/18/03 5.00um

(a)

ot > A
15,0k 7.9mm x10.0k SE(M) 10718108 5.00um
(b)

Figure 7. Scanning Electron Micrographs of the
fractured surface of (a) PBT and (b) TLCP.
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Figure 8. (a), (b)= 2 10, 20 wt% TLCP/PBT
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BUEd 45 BEHOR X e AL B £

T

[ O A B |
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Figure 8, Scanning Electron Micrographs of (a) 10 wt%
and (b) 20 wt% TLCP/PBT M blends.
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tEo] AP wEH2 mRaiele] {FAMA

Aoz

82 n

b
riﬁ‘,iﬁ

o
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Figure 9. Scanning Electron Micrographs of (a) 10 wi%
and (b) 20 wt% TLCP/PBT IS blends.



In situ ) olslA Az¥E TLCP/PBT BaA=o] B4 A 2795

mZoll TLCP} PBTS}] AH8-4 Z7ha sl 7
W gateo] o Ao wadrht”
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m) E BAVEE B, 5 Adte) 28 4
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a8y gRxAe] BHlEe Be HRHom of

T AT —
44 TLCPES] B9 9

o i
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s
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N
b1
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@
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Figure 10. Scanning Electron Micrographs of the
fractured surface of 15 wt% TLCP (skin area).
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o] fAkgE #2093 Ao R WdEHT.

25 ALQE PBT 32 TLCPY A9 A4}
FA9Ed o) insitu 20| PBTY AAH
TLCPS] FAAFzd olHd W3tz vd= A&
SR ka=

- PBT
— 2wt%ILCP/FBT
——- 10wt%TLCPFBT
~— 20wt%ILCPPBT

1Y 1 e,
Ly MWWYW’“‘MMM'M‘M\
L

| ‘M\MW‘menm-«mAM"’%w

Intensity

30
2 theta(deg)

Figure 11. X-ray patterns of PBT, TLCP and IS blends.
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