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AXA MM E_FHREA(TPC), ¥ XK (PPD)F P XK N 2/ 6 &
BN % - A ADA)SA TRAAREAFI MO S & — A RBE,
FRTHARREGAII M AR —— LAABFSHAFI KA L, 5k iRk
KC* P e RV Z %A,

XA FEF - BUREREE.FFEH. BRBA. mAiME. B
H

EFHFHRERE - RNEZHEBNE B PPTA)R & F N AT Tk &9 7 S8 &
RS, BETEHEE, HTHHEPPTA BHE, REHAHFRBUEN ST EFRILE
BERE AT IR IL B gkEIH, Hpl 4,3 - —HECEXRAIF=RANIERBEE
SETV ERBNAU. DBERIEK TR A% = ki35 iR g It R B PPTA iR
%, BUET PPTA SENRESER, #8 THERMPRERY, MTRRILREBREK
MBIRGRRY, RSN ETHABRN BRERERBAY; T RIILRYEFF
EWEBREBHXER, RERNAVERETELTRRYNARMNFIEH. £
FMACBIAINKXRYFIIGSHIIOTRETEY, RTE - BWERARBRENFIS
WS HBARVEBBRIXR.
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1. BN EH

30 [ 5] MF 43t TPC-PPD~ Z “H(EDA) #1 TPC-PPD- BE
(HDA)A B3t BY PEPA 1 PHPA. -

2. HREBRFIEHSH

THE B MBHFEFIKE L, 2FFH'H - NMR 2HRiHEH5 NMR E&E351T
Sy ab B R, RN A RS IR [6]. A L, fRFEDA 5 HDA B
BB (— PETA— B—PHTA —, EH#B)MBIFIIKE, L, %
PPD FiE BB B (— PPTA —, RIHEE)MEHFEFIKE.
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3. HRIGFRE C* MBARENAY
EA 100% WRERER VPSR, KL RBBAE BRI BKE RN 0.1% (Wt)iK— R

W, #£ Olympus BH -2 WA BB THME. EEXMAESH T, HRNITHAR H
BRA A RO BE Sl W e S PR BE €0

AWERT C* HILRBERABEEZ M THBEBRASWER.

4. A X- XETH (SAXD )94

HZAH % D/max—rB & X — XML, MARE0.15°— 5°, ERHREHER
CHR[5]. :
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& 1 REAFESMITEEROAOHERNSTE - RIRARBENFILEHSHK
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Tab. 1 Sequence structure and critical concentration (C*) of liquid crystalline copolyamides

Copolyamides* B Ly : Lna Ccf (W%)

0.09 22.73 21.80 /
0.27 7.51 131 13.2

PHPA 0.34 5.96 5.79 13.4
0.40 4.96 5.03 13.8
0.51 3.85 4.01 13.8
0.10 20.32 19.68 11.6
0.21 9.62 9.47 12.2

PEPA 0.29 6.95 6.84 12.6
0.61 3.36 3.19 12.8
0.71 2.79 2.84 12.6

* ADA/ADA+PPD (mol)=0.5 '

HE 1 PHBIETLIEY, £ ADA/ADA+PPD (mol)=0.5 HHERT, FE3
M RBROTRER/PT 1|, XRYBEBERENREILRY. FE — RWKLE
WERE R —FhERIH A B REY, HIME B B HB/MBEZRNEET |, ARYEH bk
B R T AR HNERFFIEH. X TFHR—SHLRYKHE, B HNNMFEEH
PHSBRKERB/MERKE MM, XTUNAER 1 PE S, TRAESBEE MMM,
FEERINERRY AR KR/, R ABRERREMN. % B AL, 250%
C*fE@ 1 fiE 2, WTUUKRER, X4 BHZE 0.3 (PEPA)M 0.4(PHPA)L LAY, HC* &
AR, HNMEERKE L, 4500 6.0 5.0 £FA.

BT REEBR PIRIE o TR BB AR, B HDA (n=6)Fi 488 PHPAR

s A BEHAE BEK B EDA (n=2)f & PEPAMKAREERHEE 1 %
(Wt).
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Fig. 1 Effect of random degree (B) on C* Fig. 2 Eflect of number average sequence length (L,)
for copolyamides on C* for copolyamides
— - — PEPA; — x — PHPA — + — PEPA; — x — PHPA'

2. XEEBEA L,/ L, EXNBERIEFRESKRA

FE — IRIERIE R BRI R R E RS T8 P R BRI B3t
REHNER. A XRAMEME WA ZTREKN SR TE, KRN R T ELER
/A Schottern — Baumann RN, BEM L,,/L,, HRX BT FHf —iEREXRY S HE
RSB A L. M3 R L,/ L, % C* KW S ADA/PPD X C* MW
HmEA B HMEL,/ LMHEK, C*
MAELEES =T, HELE 16.0 -
U, XA, ML, 5L, HER
KB, A TRPRE ST Mol x//////,*
—PPTA- M4 FHRIEKER HE & /
TS, BTRHSERTHEKE ©
MM SR RS FRMXKERN

A5 A o Y 8 s - B O B /D e S S ST
ME3HWATIFEH, FRFELRE L./L,p

ﬁtﬂ‘]ﬂ&%ﬁ:iﬁﬁﬂf“ﬁﬁ&ﬂ%xm& Fig. 3 Lna/Ln p and C* of copolyamides

HC*BEL,,/ L A RERRE M, — - — PEPA; — x — PHPA

BARE EAHREN. EFEPCH MEZ mg;@%m C*¥®T L,/ L, HAHEEW
WHREHCH 2 MZ BtRYH C*. X9, B EDA FIERBKS FHHRAEER
IR E R T ot HDA BE B R Ve e 8 B A

3. XFL,,/ L, BASHRGERARDTHENAR

H SAXD S HHMA BB MBERRTHE - BLRBEARNEETSE
FIEHMER. RNEM L,/ L, BEAIERYA SAXD $iE5 T 2.

SAXD &R EH, L,./L,70.2 UTHIRBEBER, £/DAMEENTNS
8, Wi L,/ L, KF0.2 BILMBEREIAM, 7620 0 4.3 ERA —RBEMTHE, XPHL
RBEAATEA FHERERERE. B4R-AR L,/ L, ERMFERBEEOBERR -
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Tab. 2 SAXD analysis of copolyamides

Copolyamides Lol Lup 284 ) & inm} du** {nm )

0.0% Mo peak ! /

PHEA .12 No peak / {
020 4.3 2.06 .29
0.97 4.3 2.06 LR
.04 Mo peak f !
013 Mo peak ! !
0,22 4.3 .06 1.:
206 4.3 1.06 1.9

* Bragg interplanar distances ; ** Intermolecular distances

fmAAmRAy, Kd@) AL,/ L,=006 1 (c) AL,/L, =012 BEAHKHAL,
ENRAHSHRPIBNEIE, (b) B&M L,/ L, =2.06, (d) ¥&H L /L =097,
ENgRLEREANENMAAERIGTHAMSE XM SAXD SR RER 2 —
By, L,/ L, TE0.20 Zody SEIRBER b o) 55 BHL AT MRS,

Fig. 4 Liguid crystalline textures of copolyamides with diferent sequence structures
PEPA L.ufLep (a) 0.06 : (b) 2.06
PHPA I,/ L.p (c) 0.12; (d) 0.97
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SEQUENCE STRUCTURE AND LYOTROPIC LIQUID
CRYSTALLINE PROPERTIES OF AROMATIC —
ALIPHATIC COPOLYAMIDES
GU Liguang, LIU Deshan ,WANG Xiaogong ,

YANG Cuirong ., ZHOU Qixiang
(Department of Chemical Engineering, Tsinghua University, Beijing, 100084)

ABSTRACT

In present paper the aromatic— aliphatic copolyamides with different sequence
structure were synthesized from terephthalyl chloride ( TPC),
p — phenylenediamine (PPD) and aliphatic diamine (ADA, H,N—(CH,),— NH,,
n=2, 6). The relationship between sequence structure of copolyamides, including
random degree (B) and number average sequence length (L,), and the lyotropic
liquid crystalline properties, including critical concentration (C*) and the type of
mesogenic phase was studied. The results show that the critical concentration of
the liquid crystalline copolyamides increses with the raise of B and decress of L,
and the mesogenic phases of copoly amides transform from nematic to smectic as
the L,,/L,, is approximately equal to 0.20.

Key words Aromatic—aliphatic copolyamide, Sequence structure, Critical
cocentration, Nematic, Smecti





