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FIRABRT . T8 FERFURELT .
12 BH%&EMN

BAET Zi@if DMT 5 EA R/AERMIRMTAE]. DMT/EA MRt 24 1:2.2
(mol b)), RINAIEALHN Ca(OAc), (6/77,% DMT EEEL). CoCl, (1/77,% DMT
HEW), FEH B> A EIEN, RN &K,

BHET RAWE_H#E (TPA) 5 EG H#EEAM &R, TPA/EG WEL X
1:1.25 (mol th),Beb B RIF=#129 BHET Fa/b&FFHRY).
13 REeHem

BHET + BAET {y/giik4i%: BHET, BAET ¥—gERLBEARNED, FEM
AERABLEFSREN, REAEHEE, R, KRNES: 265°C, A=EK: 40Pa L]
T. Bt ER B RS (1] = 0.6 AR HH,

DMT + EG + EA HJERR# B4 R: %% DMT, EG, EA H—ERELEARR
R, ARMARLFSREN, TRARHEEAE, HTEXHERER, L ERMPET
WERHRERBE—H(RMEEREL PET SRR, EEE/NT 40Pa),

* 1992-08-25 T 7

271



272 5 5 7 1B 1995 £

¥

L4 aRias
0.5 FFREME I MPEE, HE BRSO, F XCF-191 REHimItilE
SNE, XC-102 XENE, ERESHERAZE, BRERRRERHRIIRE.
FRE E2 Ot B R 154 2 Fi BB 7 BoRPUS BB R
L5 REHRE
FERE [n]): BB -IME T h (1 L, wOEEH, 7E 25 £0.1°C T B300E T IUE.
ZL5MEE: A Perkin-Elmer A7) 1750 R BH 2B SMEIEML, RAFER WA,
Bri3t#R (*H-NMR):F Bruker-WH90 NMR {{, & #l: CF,COOD,P¥x; TMS,
RSP REABI M-80 B GC/MS/DS WRALRBEAEFHEK AL, BFM
HEE: +3kV, RABREE: 0——>5kV, ZHEHER: H)SmA/min,
AR SEBON: RARKRERE.
ZEhA#ER: A Perkin-Elmer AF] DSC-2 B, FHREEK : 20°C/min, SH: N,

2 #HR5iH®

2.1 s (BAET) BHARRE

i DMT 5 EA 37K 4B BAET SAZEELHTRE, RAF ERKE™Y
BT 95% BT, 2B 0IRESER, REMARER ES%E, BENRWETKE,
KIEHRE ik, WRAREORERBITAINERE B R IR R R 247 LB e BAET B9{L
.

M BAET py4Ishi% (B 1) hEH: BAET ma&HEIREER (1626cm™ ERERE
C=O%EH=N, 1555—1502cm™ REilk NH TH#HS))., —OH F—NH, (3365cm™,
3290cm™ R—OH F1—NH, G RINAVEM)ZEERA.
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Fig. 1 IR spectrum of BAET
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EMEE,

& 32 BAET WREE,E ERBI/RT BAET h&HES FEX 253, 505 FHfd
=91, BN Bl

&g 253; a: HOCH,CH,NHCO( O>CONHCHZCHZOH; b: HOCH,CH,NHCO

(O )cooCH,CH,NH;; HZNCHZCHZOOC<O>COOCHZCH2NH1

R 505: LEWDTHS.
MK b 5 g 43 BT BT LA & Bk P RO 2 B AL 2 L

a: CH,OCO<O>COOCH, + 2NH,CH,CH,0H—>

HOCHZCH,NHCO<6>CONHCH,CH,OH + 2CH;0H%
b: CH,OCO<6>COOCH, + 2NH,CH,CH,0H—>

HOCH,CH;NHCO<6>COOCHZCH,NH, + 2CH,;0H4
c: CH,000<6>COOCH, + 2NH,CH,CH,0H—>

H,NCHZCH,OOC<O>COOCH,CH,NH, + 2CH,0H4
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BEAz (L

Bigth: DMT + EA X% BART
BHET + BAET 2% pgA
N

—3%¥k: DMT + EG + EA —— — PEA

FBNRAYRBERENELERLE 1. HTER BAET, EA REEFEATHERY
KRYFeh, BERYESE, XEHERBARYARR - NALKREWR . RELR®, &
FERKEPMA 95% WZEFEARYBRRITEN Y, MW AR E ki, REHET
ERAIMEE, 'H-NMR EEAR, XROOSEESFERLE 1 4,

Tab. 1 [7] and nitrogen content analysis of PEA copolymers

Nitrogen content (%)
Synthetic Additive quantity of [Copolymers [7] Rection rate
methods amide component number Calculated | Experimented (%)
results results
BAET 5 PEA 2-5 0.626 0.53 0.51 96.2
Two-step (mol% to
BHET) 7 PEA 2-7 0.632 0.73 0.70 95.9
EA 10 PEA 1-5 0.652 0.55 0.46 83.6
One-step (mol% to
DMT) 14 PEA 1-7 0.634 0.77 0.64 83.1

ME 1 hE W, BHET + BAET (=% 3:)&EAK PEA Bt,7& 95% Ll i BAET
FHABIKRS T, DMT + EG + EA (—F5)ARK PEA B, H 83% DI LR EA #
ABIARS TP, BRAEERERNRAG &, XRBET CEEHARTL®,. €8
R B AT R 0 SRR R R S, M E R & B E BN,

HEWOLIEE (H4) ZH: £RDDOERKE, BESER, EHadhai
5 BAET pyasMeiE(E DABER, BAET 4IMNGEELE BRI RRikiE (3365,
3290cm™), MAEXRYHILIMNEIE(E 4 T a B )hRETR—/RIkE (3429cm™), %
HEmRESHEERRETFE K.

MR 'H-NMR EE(E 5)hE, PR B 3R TSP EEEN
R i e

O S R

PR T SEERR SBER.
BZ,ERMNE TR L/MEE R 'H-NMR JiERNIRE RIGIERTHERR
BRI A, NTIBEIRS T #h RAER AR RBIORER K.
RIBLREWEESNT 3 PEA &RPRLER M #ETHTITR:
(1) BHET B ZEEERIRN:

- © o)
| |
~ O —C —OCH,CH,0H + HOCH,CH,0—C — O —~——
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<— T /=<
~ O> COCH,CH,0C <O>~ + HOCH,CH,NH}

O O

Hﬂ?ﬁé%(—g—0—)¢%EWWE@‘E§%&P&§(—(¥—NH—) KR BRAVIE
HiE, R PET MESRARMIED, RERNEREBRENTRERNER, Mk
fTH#REK,. Tl ERR BHET B CEES BAET RIRERIMNA B F ARDL a A,

(3) BHET B K& S BAET RehmE R Bi:

I ) o
I ]
~ O —COCH,CH,0H + H,NCH,CH,0C— O —~—
—§ g
~<O>— CNHCH,CH,OC—<O>~ + HOCH,CH,0H%

% 22 PEA JLEMEY DSC WIRLR. FrF PEA HEWHAMA—A T,.T..
T, %, S#PETHLE,WHMAKEERE (T,) RRAFRERE (T) A&, BI (T T

Tab. 2 Transition temperatures of PEA copolymers

Synthetic Additive quantity of Copolymers 9
methods amide component number 7] T(%0) TL%C) Ta(C)
PEA2-0
0 (PET) 0.622 81 148 254
BAET
Two-step (mol% to 3 PEA2-3 0.610 82 155 252
BHET)
7 PEA2-7 0.632 83 159 249
PEA1-0
0 (PET) 0.639 82 136 255
EA
One-step | (mol% to 6 PEAI-3 0.640 82 151 252
DMT)
14 PEA1-7 0.634 83 153 247

M. FHPB BAET, EA JIABAREM, T, M T, EFAROEHEKR, T, THREDREX.
BT BAET, EA M5 B BIOELEE TS FHER, TUERENEEZE]
BERE,5E T, &, AR, GEARS FREESNEE TAERARRK, BELRMAY
T, &%, AN, BEHTEHERNSIABAT PET NARTERRE, S T, TH.
MDA B9 55t oy A7 Ak 5 BN 434 BT AT 5E » i FEBR B SR Bt 2 2 TE 4L 2R

1 (II) (Il) ?
l
—~CH,CH,0C O>COCH,CH2MCHZCH,NHC O COCH,CH,
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|
ii_(_;%ﬁjﬁb~<0 >CIINHCHZCHZOH 1= ~<O >gOCHZCHZOH ERtghts ~(O)
0 o) 0

Il |
CNHCH,CH,0H [ & HA, bl HOCHZCHZNH(! <O Y CNHCH,CH,0H Ri#{T 5

®,ME%S5 BHET RNEREMIERY. MILRDOEERENR, B EARERK
B PEA JERMBLEHMILERY,HX DSC MREREKA,rE PEA LR Y/R DSC ik
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THE SYNTHESIS AND CHARACTERIZATION OF
THE POLYESTERAMIDE

ZHU Chaoshan
(Beijing Chemical Indusiry Research Institute, Beijing 100084)

WU Rongrui
(Beijing Institute of Clothing Technology, Beijing 100029)

Abstract The polyesteramide (PEA) is synthesized by two methods. One of them
is two-step method, firstly BAET and BHET are synthesized from the reactions of
DMT (dimethyl therephthalate) with EA (ethanolamine) and TPA(terephthalic acid)
with EG (ethylene glycol), reapectively; then BAET and BHET are condensation
copolymerized. The chemical structure of the BAET is characterized by IR,
'H-NMR and GC-MS. Another is one-step method that is synthesized by copolycon-
densation of DMT, EG and EA directly. All of the copolymers are characterized
by the determination of nitrogen content, IR and NMR, The chemical reactions
procssaes are discussed.

Key words Polyesteramide, Terephthalate-bis-N-(2-hydroxyethyl)-amide, Ethano-
lamine, Copolycondensation, Synthesis





