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Fig.1 Synthesis route of monomers of FDC-XX

th THRAA; & F % (CHCL) L 1,6- 2 % 1,8-
¥ TR 1,10-28 TR 1,12- AR GE T ke A K
(M, =2000, ODA) \ %f # -y (HQ) « — Z. M5 = i . /1
A A A (NaOHD  JE 7K Bk B 41 (K.COs) = 73 #r
ali, DU N R R R e A AR R T N- B i g o
(NMP): 73 #r4li, P4 )1 e #8 E iEA S A IR A Al s + =
Jor J 2Rt R 4 (SDBS) = 43 At 4, DY 11 s #4545 JH: B A
BIEARAF .
1.2 FF&E A% 8K FDC-C6(FDC-C8, FDC-C10,
FDC-C12) & 1< §i% & Bk fit % FDC-2000 &9 & X

TE 35 A 10 FE 38 J v HE4E 169 2000 mL = FUke i
BN 0.81 mol 4-FDC Al CH,CL (500 mL) , %k 5 2% 18
TWINE 5 g R M35 M7 SDBS, 0.4 mol 1,6-2 % .
0.8 mol NaOH (1] 250 mL 7K ¥ ¥ 5 #2 fill S B AK 5 (1) il
FEAE 0~5 °C Z [A], Jk 5 5% 2 5035 BRI B 1) R
A2 N T8 RS SO 6 h AR B AR 2K 0 Rl
CH.CL, /=¥ FH 5 85 7K Pk 4 IR, A/ O BEPE ¥ 2
R, B 25k B I #h A0 2% B IF T 105 CHET-24 h, &
Hil45 B 45 i R, 77 % 4 89% . FDC-C8 (= # 4
92% ) « FDC-C10 ( 7= F %] 93%) . FDC-C12 ( = K %]
90% )~ FDC-2000 (/= % £] 87%) Jx FDC-469 {1 & 1% #%
4 5 FDC-C6 Ffbl, 584 ) B 204 Fig.1 frar .

BRI £ B R DAY SRR B S 1,6- 2 L
8- THE1,10-8 gL 1,12- R ke KEES
Fik — R AN . 20 = e 4 Dy T Rk, e ek B T S R R N
il 2% 73 2 A ) & AR R, TR B )ROSR B 4 FE
FE0~5 C, LB 1k S B4 & s FE 2R b TR S 2

Il Y. o
1.3 BEEYHEK
1.3.1 TPAE-C6 ( TPAE-C8, TPAE-C10 & TPAE-C12)
# 4 A& : ¥ 0.04 mol FDC-2000, 0.16 mol HQ, 0.12
mol FDC-C6 Fl K.CO; Il A EI| 35 G Bl bk 4 1 % Bt &
AR N 500 mL = #5623, B oA 210
mL ¥ 7 NMP J 25 mL Bt 7K 71 H 2K, £3 8 &0
 BRE I A AR B R ORI FETE 160~
180 C 2 [d], £ 4k +F 30 min LR £ R P Ik . 45
Jt 7K 5E B G S # R N AR &R R A2 190~ 195 °C, FE 4k
BEJCN S h, SR S5 RN o K N VBN K B
z%‘%ﬂw‘ 753 B 2R AR . R A 2 8 1K Bk

BRI K o L 19 B R R 4k 82 25 85 7oK
/5‘6 < 5~61K, 4 TK L EEHIHRE 48 h B 5% B A%

PRV, TR S 43 B4 3L YR IE TPAE-C6
(FE%ZMS% .

TPAE-C8 ( % 3 %] 80% )  TPAE-C10 ( % F £

(m+n)HO—Ar,—OH + M F—Ar,—F + n F-Ar;-F —» +0—Arz—O—ArlHO—Ars—O—Ar.+
m n

—Ar— =©— —Ar,— =
5

(0]

CH;

o (0]
H H H,
N—R—N H,N—R-NH, = HZN—QC )—NH,
X

x=6, 8, 10,12

% Hyoy\n Q
—cC OCT%N‘“—Q—

y=33-34

Fig.2 Synthesis route of copolymers



3

81%) J& TPAE-C12 (= 2 £ 83% ) ¥4 3K I AH Al (1) 77 v
Hil %, B o O 0 Fig.2 fror . A E T AL 481 5
P A ) 46 7 20, AR SOl I R R SR A% B G AR LT
45 TR 1 77 3 A% TR T i L A B M M A . 7E BT
SEEER S, WA A T A R B RE B LG i 5
W, AT & RE WA 7R R
PERE L P BE &5, il E >R H B4k FDC-2000 & FDC-C6
(FDC-C8, FDC-C10 B}, FDC-12) ff] 3% 58 JiE /K Lt Ay 25:
75, B H XK AT LR SR T — RAIAFE
5 5 235 e T 5 Tk i 38 1k A
1.3.2  TPAE-C6-469-0.5 (TPAE-C6-469-1.0 % TPAE-
C6-469-1.5) 9 4 % : # 0.16 mol HQ, 0.04 mol FDC-
2000, 0.112 mol FDC- C6, 0.0008 mol FDC- 469 Al
K,CO; N B e A HLA A FE L ¥ BEE A S A
) 500 mL = 2 %8 )i o, [F B 0 N 210 mL ¥ )
NMP 125 mL B 2R, 3 35 I 78 J0 R0 F kAT
MERMN. MEIShiE, BHAEALES6hLE
RN . KW E N LS KT, ZE LR
P ok U BT, 15 2 2K & ¥ TPAE-C6-469-0.5
WG ¥ R (= 41 75% )« TPAE-C6-469-1.0 (7= 4]
78% ) J TPAE-C6-469-1.5 (= 3 4] 76% ) ¥4 5% i 2 AU
[ 75 2 1) 4%

B 6T AR I R R AR D 0 2 e R S AR ) 1), G
I 5N A B 8 (0.5%, 1.0% A1 1.5% ) ) = BUAC 960 B
J1Z B A& (FDC-469) , 51 N fskt 34X &5 7 ok 32 & 77 1 B
(R 2 &5 , 336 T 52 1 SR S I D) e
1.4 MK 5FRIE
1.4.1 29 & % 5 #7 (FT-1R) : K i 7% F NEXUS
670 FT-IR A 21 4b 56 3% 4%, Wl 3k ¥ [ 400~4000 cm',
76 S A 30 BEAT AR . IR RE O R A R 7Y
#1145, ]~F 10 mmx10 mmx2 mm .
1.42 # # % &k 5 A7 CH-NMR) : X H f#
BRUKER Avance 11-400 MHz #% i 3t 4R A, & 771 8 —
37 A (DMSO) .
143 £ T4 2 & 5 4 (DSC) : X A 8
NETZSCH DSC 200 PC ,7E & << T, BL 10 C/min
25 CHHEFI330 'C. &%, K5 mghEmTHEE
330 °C, VBRI B, Bl R BRIR 2 25 °C, FEE T THR
%330 C, Y4 IR TR B
1.44 7 A X # & 57 5 (WAXD) % 47 : K fif 2%
Nalytical Philips X'pert Pro MPD X 4 £k #i7 S 1% , 26 =
5° ~80° , K H Cu K85 (A4 =0.154 nm) . il X 1)
FE b I8 A R A3 R BN 2 mme.
145 # & 2 # (TGA) : X FH 3% [H TGA Q500

V6.4Build 193 B #4734 o U THIR T N
10 °C/min, H125 “CTHEZI00 C, MlFE L FH & S mg /247 .
1.4.6 % T #4L E X (VST) : 3% ] 4 240 I A 2%
AR A HDT/V-3116 41X 2%, LA 120 C/h 3F 47 F I Wl
B, 30 10 Noo 0 B0RE o v 98 R B 45, R
<} 8 10 mm=10 mmx5 mm .

147 A Fraem X RHERT TV REARL
A MTS E43.504 H1 J5 GE i3 AL, LA 50 mm/min 47
AR o WA RE 3 S v 9 R R A5, W AR T AR
R ~F 28 25 mm>x4 mmx2 mmo.

85 4 1-3
6—7 O [ HyH, [HyH, Hy Hy Hy Hy| HyHyy O
F@—LN—CC cCcCCCC CCN—“—@F
H,0
DMSO

10.0 8.0 6.0 4.0 2.0 0.0
1

Fig.3 '"H-NMR spectrum of FDC-C10

9-10 11-12
FDC-2000 |

FDC-CI12 ‘ 1

A A
. HO pmso |3
-
3 FDC-C10 R 4
| FDC-C8 L Ak
e el FDC-C6 l A

85 7.0 55 40 25 1.0
o

Fig.4 '"H-NMR spectra of monomers

2 FRE5iTiE

2.1 SR

2.1.1 ¥ AK4 M & JE: Fig.3 N FDC-C10 A4 [ 4%
Bl . 68.43 &b N LB B TS 5, 07.88 )&
7.28 Kb AL BUAR 2R 3R BRI TE 5, 61.28 B 1.52
by e BB R TS T, 63.22 &b 5 ke
FHZE 1A S0 H 5 (9 03 715 55 3L A B R 10 A% T P 33
Fig.4 it 7~ , Horp 53.48 ~3.68 AL ()15 5 1§ 4 FDC-2000
AR BRI AR R FE S, 61.03~



4

1.14 4k D9 35 F 2 B 715 5 45 B8 W BT il 4%
(1 B A 25 4 5 T A — 2

' TPAE-C12 {

: '.::H. W
:

' TPAE-C10 .

1 ly:l ! :

:

' '

' ' '

TPAE-C8

s
TPAE-C6-469-1.5

TPAE-C6-469-1.0

TPAE-C6-469-0.5

TPAE-C6

1630~ N
160471538 1491 1240
P

2000 1000
o/cm’

3330

4000 3000
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Fig.8 DSC analysis of copolymers at a heating rate of 5 'C/min in N,
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Synthesis and Properties of Semi-Aromatic Polyamide Thermoplastic
Elastomers with Different Number of Methylene Units

Yanze Wen', Dongsheng Li*, Hongchun Li*, Xiao Huang’, Guangming Yan', Jie Yang", Gang Zhang"*

(1. Analysis and Testing Center, Sichuan University, Chengdu 610064, China;2.Shaanxi Engineering Research Center
of Special Sealing Technology, Xi’an Aerospace Propulsion Institute, Xi’an 710100, China;3.Chengdu Special
Engineering New Material Co., Ltd, Chengdu 610061, China;4.State Key Laboratory of Polymer Materials
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ABSTRACT: The difluoro-substituted long-chain ether amine soft segment and semi-aromatic amide hard segment
were prepared via interfacial electrophilic substitution reaction. A series of novel polyamide elastomers with different
hard segment structures were obtained by solution polycondensation at atmospheric pressure with above monomers
and hydroquinone. The chemical structures of monomers and polymers were characterized by infrared spectroscopy
(FT-IR) and nuclear magnetic resonance ('H-NMR). The results of differential scanning calorimetry (DSC) and
thermogravimetric analysis (TGA) show that the prepared elastomers have excellent thermal properties (melting point
between 248~300 ‘C and thermal decomposition temperature higher than 380 °C ). The relationship between
aggregation and molecular structure was studied by wide angle X-ray diffraction (WAXD), suggesting the similar
crystallization behavior. Vicat softening temperature analysis (VST) show that these polymers have higher service
temperature. The tensile strength and elongation at break were characterized by tensile test. The results show that this
kind of polymer has excellent thermal and mechanical properties, and its maximum deformation can reach 350%. It is
expected to be used as special elastomer material in high temperature and corrosive environment.
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