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1.1 EFEER

SHEFERHER(HBA, 99%). XK HIER(TA,
99%). 2,6-%25 ~HEZ(NDA, 99%). 4,4'- ¥t
XK (BP, 98%), W H AL B RSP AR A
Als X F (BF, 99.5%), W H HEE2ER A

98%)~ 4,4'- 2Kk “ K Hfi (DHBP, 99%), 4
H Bl RIHBH R AR AR 44 -T 8K
fik (DHPE, 97%), W H #H B4 (L) A R 2
Fly 4.4- T FREETORIREKDHPS, 98%), WH L
Mg e MRAE R IR G BR AR LRRF(KAC,
99%)) K H BT H7 T AR A PR A A
LIRTT(AC,O, riTall), T H LI KRG AL 2
i A PRAF] .
1.2 TLCPsHI& R

FERA RN HUE A [ B
500 mL — &+ I A HBA (16.576 g, 0.6 mol)+
TA (4984 g, 0.15mol). NDA (2.162 g, 0.05 mol).
XUy #i4A(BP. BF. BPA. BPAF. DHBP. DHPE
o DHPS S AR ) —F, 0.2 mol). H Ak 7 R
BRO0.1 wt%) W7 LRI (FR LI 1.5 £ BE /R ).
FE B T T HE 2 140 °CHEIETE | h 34T 2Bk
oI, BEJEFREFPFHRZE 310 °C, fEiZiRE Tt
AT R I . I VA A ] e B AR S B R R AR
) CIREI =W . LSS, A S N AE R
NAHNRERE, B = 0GR I B ok
K, BIGETHTMIATIE260 °CFE4i% 24 h
PABR 221 5k B 1 SR /N 43 ¥, 49 2] TLCPs.
B AT Z ST 95% LA L AR BT FH U H A4
(IASIE], €5 [ TLCPs 73 Al 4 4 LCP-BP. LCP-
BF. LCP-BPA. LCP-BPAF. LCP-DHBP. LCP-
BHPE. LCP-DHPS (f1% 1).

Table 1 Polycondensation reaction of different TLCPs.

Polymer name

Composition

LCP-BP

LCP-BF

LCP-BPA

LCP-BPAF

LCP-DHBP

LCP-DHPE

LCP-DHPS

(0]

60 mol% . >—C)~OH +20 mol% HO-{T)—()~OH + 15 mol% Hg?'—@%o
o (0] (6]

60 mol% HO@OH +20mol% OH +15 mol% HO@% oy S mol% HO(;H

(0] o O
60 mol% HO@OH £20mol% OH +15 mol% HO%@%OH +5 mol% HOO

O (0] 6]
60 mol%  >—{7)~OH +20 mol% o OH + 15 mol% HO>\—©J<0H +5mol% HOO
60 mol%% S )-OH +20 mol% J@(OCL C1smol% L)< +5mol M0
mol% mo 1o oH mol% HO OH mol% HO

o S o) 0 (6]
0 + ) + 0 + 0, O
60 mol% HO@ OH +20 mol% HO@( QOH 15 mol% HO}-@J%H Smol% . O@

0 o

" + 5 mol% HOO

OH
o

(0}

OH

F;C CF,

(6] 0] 0] (0]
6]
60 mol% HO@OH +20 mol% o OH +15 mol% HO}—@J%H +5mol% HO

OH

o

OH

OH

OH




870 [T

¥ i 2026 4

1.3 TLCPs HEEHH &

K AR () #0 R H R 1) %6 7 TLCPs 1% . %
A0 B J5 1) TLCP o AR JRAE 2 5K 2R B V% (Kapton)
W2 (], IR “ =BRVR T SEMRE S KT
PIENLF, FEIREE T, RN S kN /734% 2 min.
14 WX SR

KA Q20 /R Z I B AU(TA) BT IEE R R
ZFHEH(DSC)MIR . BUFE i 5~10 mg, M5
- BUSE 20 mL/min,  FHEEZ Y20 °C/min,
R Y5 30~400 °C.

K FH Libra/209F 1 #4843 b A3 (i 5t ) i3t AT #4 E
BT (TGAYIIAR . BURE B 1~5 mg, MR &6 &
S 20 mL/min, FHE#EZA 10 °C/min, HE
95 50~600 °C.

K F RSA-G2 ) 25 #AUE 43 Ht (5 45 ) 3t
1T 5 25 BAHLIE 2 FT (DMA) IR . K2 5 (10.00+
1.00) mm % (0.50+0.20) mm x (0.10£0.05) mm (K x
B < JEVEERE, W& B, BLS °C/min
(R 2, IR EEVE ] 25~360 °C.

X H Discovery HR-2 ¥t X (TA) AT R ARAT
IR RSN EAR 20 mm, SR 1 mm FH
B, MK A, FHEE 2N 3 °C/min,
TR FE VIl 80~350 °C, A% 1 Hz, #RIE0.1%.

K H ISM-7500F 37 /& 44 LB (H A HL 1)
AT SRAE . ARG, =T 12 h,
DMAHTE 4 80 s

K HI MFP-3D J5i - 7 58 S (A A 38 b 47
FHZS M RAE . AR AN 1 Hz, $REF F1R/MR
PR o 1

K H BX53P 1 )t & 1 5 (OLYMPUS) i 17
W AHAT ARAE, FERTEREG L, THEEZE N
20 °C/min.

K H D2 phaser ¥ K X 8F £ 7 840317 X &
LLATHF(XRDYMAR, EH 10 mm YeHlt, RS
1E 5°~45°HEAT SRR G5 FRALE .

2 HR5iH

2.1 TLCPsHIBRIE&ERITA

IR FEAS R R B AA 1 5] A% TLCPs #42%
1T NI, R DSC RAE T TLCPs 7£ % I Ft+
T AR AT R, R L) d s o gt
&, LCP-BP E 350 °CA7{E B s ahg, xR
A& 22 N 45 &l AH - 17 51 A% A2 47 9 . LCP-DHPE f£

LCP-BP (@)

LCP-BF
b —

LCP-BPAF
LCP-DHBP

LCP-DHPE

T
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Temperature (°C)
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Fig. 1 Melting and crystalline behavior of TLCPs. (a) First
heating trace, (b) first cooling trace, (c) second heating trace
with a rate of 20 °C/min.
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AT TR, X2 T DHPS H G 3 J (1 51N AL
T TLCP i FHEMIA R, MM ST, M
B 7E L 1(b) AT 1(c) I B IR &5 & 5 T iR 104 ke iy
ZiHr, TLCPs 145 flg 515 g s A,
KEHTELN THE RN REME, L
20 °C/min [ BRI, REW D THLER
SIS HNHESI S i, R H 1% R 51 TLCPs A 5 45
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AR Ak — B LA AT N AR AL,
XRD %} TLCPs [R1 45 AT A #EAT RAE . 0018 2(a) it
N, AR B ARSI NS, BR LCP-BP 4RI L
28 TLCPs 45 iy W 35 52 IR 58 S i 55 e %y, 3
BH R 28 2 0 B R 5 NI T o FRER 45 8
Pl 2(b) FR AR X 45 & B AR EE T LCP-BP Y45 A A FE
FE I B A% . 1 LCP-BP 7 20=20° {7 /R fIE Vg, X
N BE R ) B A LCP () SR 4 AE We017), g

@
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Fig. 2 The crystalline behavior of TLCPs. (a) WXRD patterns
of the TLCPs powders at 25 °C; (b) The degree of crystallinity
of TLCPs.
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FaE e, SR 5T TLCPs [ # R &
1T RBHT T RAE . LCP-BP &I AR ivia e 1k,
P 3(a) H e 5T 2 451 5% B R 23 SRR E (Taso)
507 °C, P 3(b) 1 #5 KI5 2R 50 R IR (Do) FT 3
522 °C, iX43 % T LCP-BP 4= NIt 4 7 &5 4 i)
J5 BB RS R, AR TR A AT AR R
TR ENE . FER R RN, FFEHZ A
Gy RS SR SR 1L, T S e,
HET A FLAE 600 °CH £ =ik Ak 2 (54.4 wit%). T AN
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S 80t
5
z
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Fig. 3 Thermal stability of TLCPs. (a) The thermogravimetric
analysis; (b) Derivative thermogravimetric analysis.
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TREEWMIN T EIR, G4 T LT ERREY
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2.3 TLCPs B e RAE
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LCP-DHPE Al LCP-DHPS #E47 7 & AiE . 114 4(a)
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RN S B W, HEERERS
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Fig. 4 DMA analysis of various TLCPs. (a) Storage modulus

(£") curves; (b) Loss modulus (£") curves.
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Fig. 5 SEM images of TLCPs thin films broken in liquid nitrogen.

LCP-DHBP

LCP-DHPE LCP-DHPS

70 ' ' 100
x (pm) x (um)

Fig. 6 The tapping-mode AFM phase images on the surface of the TLCPs films and phase profiles of random selected scan

paths: The height (a) and phase (b) profiles on surface and (c) phase difference curves of TLCPs thin films.
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Fig. 7 (a) Complex melt viscosity-temperature curves of
TLCPs; (b) Polarizing optical microphotographs of TLCPs.
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Abstract Thermotropic liquid crystalline polyarylates (TLCPs) are high-performance polymers with unique
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nematic phases and the regulation of their performance is always an issue of significant interest. The introduction
of nonlinear bisphenol monomer is recognized as an effective method, however, the effects of nonlinear chemical
structures and linkage on the properties of TLCPs have not been clearly understood. In this study, a series of
TLCPs with various nonlinear bisphenol monomers were synthesized via one-step melt polycondensation. The
melting and crystallization behaviors, thermomechanical properties, thermal stability, rheological behavior, and
microscopic morphology were investigated. The results indicated that the nonlinear chemical structure disrupted
the molecular chain regularity, thereby enabling effective regulation of the crystallization and rheological behavior.
The presence of weak bonds in nonlinear bisphenols reduced the thermal stability of the TLCPs. Moreover, the
incorporation of nonlinear bisphenol monomers led to an inhomogeneous distribution of rigid and flexible
domains in certain TLCPs, which consequently resulted in a two-step decrease in the modulus.
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