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1.3 Poly MDP-IPC Poly EDP-IPC . m’ |
ro= Wops + n'M o + Wy
MDP/EDP 0.005 mol 1.501/1.572 ¢ NaOH m' Woer Wi
0.01 mol 0.4 g TBAC 0.0139 g n'
1 mol% 25 mL M methol
25°C MDP/EDP IPC 1.6 y
IPC 0.005 mol 1.015 g 2 y.
50 mL 400 r/min 1 h. _ m >
3 80°C r = n Myp + My — My
12h 76.55% . m n " ’
Nxao! Tppy, = 3 Mypp Mype My MDP IPC HCI
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AVANCE DMX500 Bruker Co. MDP FI-IR Nicolet 560
EDP 'H-NMR .
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methol-d, 6.70 4H H, 6.99 4H H, 1 a a.
EDP 'H-NMR 6 1.21 3H H, 1.52 3H ¢ 2h
10 mi
H, 2.09 2H H, 2.35 20 H, 4.06 2H ”;m
H, 4.84 3H methol-d, 6.69 4H H, 7.00
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4H H, . T omgxp
4 4 m
| 2 CHsyy ; , 12 $H32 L e Mo
HO C OH HO C—< >—OH .
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| 6 | 6
COOCH,CH; COOCH
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3 ) 14 op GB1033-86
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ﬁ X M,
5 ] ANE MDP > F, = 7612.8 M, =430 &, =21.31
1
1 6li a J/Cm3 12 .
3 T 6 T4 3% 1 Perkin Elmer DSC7
d T,.N, 20 K/min
' 1 '"H-NMR spectra of EDP a MDP b and MDP after 50°C 250C.
stirrng under simulated interfacial polycondensation condition for 2 h Perkin Elmer Pyris_l
¢ nygon/ nypp =2 10 K/min 50 ~
800°C N, 30 mL/min.
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2
2.1
BPA DPA
NaOH
MDP/IPC
NaOH
HCI 1. >
> > > > >
DPA. MDP 0.72 ~0.42
dL/g > >
IPC 25°C > > > >
2h 0.5h 0.77 ~ 0.41.
77 %
3 50°C 0.66 dL/g
"H-NMR 1 ¢ MDP
"H-NMR 1b
MDP DPA/IPC 0
EDP NaOH
poly MDP-IPC  poly EDP-IPC
2 . 1005 1020 cm™' 1 "
—COOCH, —COOCH,CH,  C—0—cC
2 1375 em™! —CH, 21.3 J/em® . ¢
1440 em™'  —CH, ! 19.8 ~21.3 J/
1500 1600 cm™" 1740 ~ cm’ "
cm”!
a 1375
1020

a) Poly(EDP-IPC)
b) Poly(MDP-IPC)

3500 3000 2500 2000 1500 1000

Wavenumber (cm ™)

2.2

Fig. 2 FT-IR spectra of polyesters

IPC
NaOH
1PC

500

Table 1 Interfacial polycondensation of MDP and IPC in various solvent/

aqueous mediaa

Solvent in organic phase Polymer &p= 21.3 J/em® 2
5]/ ¥y n ab
Name
em® 12 % dl/g ml/g
Sym-tetrachloroethane 21.3 70.75  0.720 9.07
Dichloromethane 19.8 76.55  0.657 6.88
1 2-Dichloroethane 20.1 59.28  0.595 6.74
Chloroform 19.0 40.54  0.587 5.32
Tetrachloromethane 17.6 56.90 0.572 5.28
Toluene 18.2 56.00  0.548 4.27
Cyclohexane 16.8 41.68 0.425 3.89
*Polycondensation conditions MDP = 0.2 mol/L. IPC = 0.1 mol/

L nypp/npec= 1:1 mol  nyou/nypp = 2 nac/nypp = 1% 25C
1 h 400 r/min
b The fresh poly MDP-IPC  sample was prepared using dichloromethane

as the solvent.
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DPA/IPC MDP/IPC A
TBAC C,.
10 Ca CO
Aqueous phase
(I?H3 CH;
HOO(FO—OH +NaOH— '00'+2H20 +2Na*
b
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COOCH; COOCH«
Ml
M, + NaOH—A
CHj
A+ 2C1N(Bu), — 4(Bu)NO—©— & —@—ON(BU)4+ INaCl
Ba C|:H2
COOCH,
A+Ba—C, Ca
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C,+CloC 0 cloc —
M2
(IZH
4(Bu)NoO? Oooe @coa + CI-N(Bu),
| B,
o
COOCH~ C,+M,— P, +B,

Cot 4(Bu)No{Q C*@’CO}CI —— CI-N(Bu), +

CH2
| 2 Bo
COOCH,
4(BNO «K}& Ooo&@fco} O‘F OON(Bu)4
| 2
COOCH; COOCH;
P"H co + PII_. Pn+1 + Bo
4(Bu)No{®—§ 00C —@—CO}C]
éHz H,
Looct, 4(Bu)No{—©— (F—Q—ooc ~©—co}c1
P, H, 'm
H2
COOCH,8
P,
CH,
—»4(Bu)No{—®— & —@— @co Cl + CI-N(Bu),
tm
o .
COOCH? Pn + 1)m—. Pn+m + Bo

PirFm

Scheme 1 The elementary reactions in the two phases
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IPC B, B,
P. .TBAC C
TBAC C
IPC 12
IPC
C‘d
IPC . TBAC
B, Oreanic phase
Aqueous phas C +M.—~P.+ B
Bl g & - o
Co C,+P, + P, +B,
- PH+ Pm‘ " P.H |’\’\‘+BO
AQUEOUS-OTEam s
mlerface
' Scheme 2 Schematic diagram of the interfacial polycondensation of MDP and IPC

M; MDP M, IPC A sodium phenoxide the product of MDP and NaOH B, TBAC in the aqueous phase B, TBAC in the organic phase C,

quaternary amine phenoxide in the aqueous phase C, quaternary amine phenoxide in the organic phase.P, polymer with n structural units

2.3 MDP
3 e/ Npe = 1.5

nypp/ e = 1.1

MDP MDP
13 14
MDP .poly MDP-IPC
MDP 4.
100
90
80
- c
£ 70 3
= =
60
5
50
40 1 1 I 1 0.2
0.8 1.0 1.2 1.4 1.6

Anpp/Mipc

Fig. 3 Changes of the yield and % with nypp/npc in the
interfacial polycondensation of MDP and IPC

IPC = 0.1 mol/l. MDP = 0.2 mol/L. nx,on/nymp =
2 ngac/nypp = 1% 25°C 1 h 400 r/min
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- 4 Effect of the concentration of MDP and IPC on the yield and

7 of poly MDP-IPC in the interfacial polycondensation of MDP
and TPC

nipc/nypp = 1 nngon/nupp = 2 ngpac/napp = 1% VIV, = 2

25°C 1 h 400 r/min

70

60

o15C
20 1 Il 1 1 L
0 10 20 30 40 50 60
Time (min)
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0.4

[7] (dL/g)

0.3

0.2F

035C

o15C
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Time (min)

0.1L L I
0

- 5 Evolution of the yield a and 5 b with reaction time for
the interfacial polycondensation of MDP and IPC at different

temperatures
IPC = 0.1 mol/L. nype/nypp = 1 nxeon/nawor = 2 npac/ nuop

= 1% V,/V,= 2 25C 1 h 400 t/min

2.4
poly MDP-IPC poly EDP-IPC DSC
6 poly MDP-IPC  poly EDP-IPC
149.4°C 140.5°C poly DPA-IPC
159°C ° A

2008
poly BPA-IPC 180°C °
a) Poly(MDP-IPC)
b) Poly(EDP-IPC)
a
,L b

60 80 100 120 140 160 180 200 220 240
Temperature ('C)

' Fig. 6 DSC thermogram of poly MDP-IPC
a 7 0.657 dL/g and poly EDP-IPC b 7 0.562 dL/g

TGA 7. poly-
MDP-IPC  poly EDP-IPC ~ 300°C
600°C 70% poly MDP-IPC

poly EDP-IPC
poly DPA-IPC
/1IPC

/1PC

100

40t

Residual mass (%)

a) Poly(DPA-IPC)
20} b) Poly(MDP-IPC)
¢) Poly(EDP-IPC)

O 1 1 1 1 1 1 1
100 200 300 400 500 600 700 800
Temperature ('C)

' Fig. 7 TGA curves of polyesters in N, 3 = 10 K/min

3
TBAC
MDP  EDP IPC .DSC
TGA /TPC poly-
MDP-IPC  poly EDP-IPC
149.4°C  140.5°C 300°C
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SYNTHESIS OF AROMATIC POLYESTERS FROM ESTERS OF DIPHENOLIC ACID
AND ISOPHTHALOYL CHLORIDE BY INTERFACIAL POLYCONDENSATION

ZHANG Ping WU Linbo BU Zhiyang LI Bogeng
State Key Laboratory of Chemical Engineering Department of Chemical and Biochemical Engineering  Zhejiang University ~Hangzhou 310027

Abstract The aromatic polyesters poly MDP-IPC /poly EDP-IPC from isophthaloyl chloride IPC  and methyl/
ethyl esters of diphenolic acid MDP/EDP  which were made from reactions of diphenolic acid DPA  and
methanol/ethanol were synthesized by interfacial polycondensation with tetrabutylammonium chloride TBAC as
phase transfer catalyst. The reaction in various solvent/water systems was investigated . It was found that a large mass
of capsules were formed at the beginning of the reaction for all solvents examined and the reaction results depended
on the solvents. It is believed that the capsule shells make up of the reaction zone and a mechanism of the interfacial
polycondensation is proposed accordingly. The effect of solvents on the reaction was interpreted based on the
interaction between the polymer and the solvent according to the mechanism. The aromatic polyesters with higher
yield 77% and higher intrinsic viscosity 0.66 dL/g were obtained when dichloromethane was used as solvent.
The effect of reaction conditions on the yield and intrinsic viscosity was investigated. It was found that the maximum
intrinsic viscosity was reached when the molar radio of MDP to IPC was 1.1 and it was prone to gain polyesters with
higher intrinsic viscosity and higher yield at higher concentration of monomers and higher reaction temperature. The
thermal performance of the aromatic polyesters was studied by means of DSC and TGA. The glass transition
temperature of poly MDP-IPC and poly EDP-IPC was 149.4°C and 140.5°C respectively. The polyesters started
to decompose at 300°C in thermal gravimetric analysis. The results showed that the two polyesters were more heat-
resistant and thermostable than the diphenolic acid aromatic polyesters.

Keywords Aromatic polyester Functional material Interfacial polycondensation Diphenolic acid Esters of

diphenolic acid





