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Abstract : Rosin-maleic anhydride adduct (RMA) was synthesized from rosin and maleic
anhydride. The polyamideimides have been obtained by the direct polycondensation
reaction of the adduct with various aromatic diamines, The reaction was catalyzed by
triphenylphosphite in NMP-pyridine solvent mixture containing lithium chloride. We
varied the catalyst concentration, compositons of solvent mixture and LiCl contents to
investigate optimum reaction conditions. The polymers were characterized by infrared,
elemental analysis, X-ray diffractometry and inherent viscosity measurement. The vis-
cosity of polymers ranges from 0.16 to 0.51 d//g: the highest viscosity was obtained from
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the polymer prepared by reacting RMA with 4,4'-diaminodiphenylmethane. The polymers

were either amorphous or poorly crystalline and soluble only in highly polar aprotic

solvents. The results of thermal analysis showed that the polymers had good thermal

stability with the initial decomposition temperature ranging from 366C

to 4067TC. The

polyamideimide obtained from RMA and 3,3'-dimethylbenzidine had the highest decom-

position temperature. According to DSC analysis of polymers, the glass transition tem-

perature was over 260°C and the melting point couldn’t be detected.
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Table 114 ¥ &3] rosing 0.1IN KOH— &
.Q.%q}]loi 2478]3].0:] zz-] ﬂ’ﬁ){(AV)" 163mg
KOH /g, §3°] 62~65C { o} T A 523}
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Table 1. Properties of Rosin and RMA

Properties Rosin RMA
Color vellow brown
Molecular weight 302* 400
Melting point (C) 62-65 210
Acid value (mg KOH / g) 163 283(281)**
Unsaponifiable 4.1 trace
matter( %)

zinh***(dl / g) 0.01 0.03
Td****(T) 253 317

* Based on abietic type rosin acids

** Theoretical acid value in parenthesis
*** Measured in NMP at 30¢C

**** Decomposition temperature
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Table 2. Effect of Solvent Compositions on the
Inherent Viscosity of Polyamideimides

Reaction Condition Polyamideimides
Solvent Yield Viscosity**
(NMP / py., Condition* (%) (dl/ g)
wt / wt)

A 67 0.12

10/0 B 75 0.28

A 80 0.25

8/2 B 92 0.39

C 95 0.51

A 92 0.20

6/4 B 92 0.46

C 88 0.42

y A 90 0.29

476 B 93 0.48

* A) reaction temp. 100C, LiCl 4wt %, cat. conc. 1.2
mole / mole of monomer
B) reaction temp. 120, LiCl 5wt %, cat, conc. 1.8
mole / mole of monomer
C) reaction temp. 1207, LiCl 5wt %, cat. conc. 1.5
mole / mole of monomer
** measured in NMP at 30C

solvent)
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Fig. 3. Effect of reaction temperature on the

inherent viscosity of polyamideimide obtained from

RMA and MDA: solvent (NMP/py. =8/2),

LiCl 5wt %, cat. conc. 1.5mole/ mole of monomer.
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Table 3. Yield and Physical Properties of Polyamideimides

Polyamideimides Yield Properties
Abbreviation R’ (%) Color Density 7inh*
(g/ cm) (dl/ g)
PAI- Orcn. O 95 deep brown 1.23 051
PAI-2 ©Oro <O 91 deep brown 1.20 034
H,C CH,
PAI-3 _@_@ 85 light brown 1.22 0.31
PAI-4 @CHa 94 light brown 1.22 0.23
PAI-5 ‘©~SO2‘©- 65 yellowish brown 1.23 0.16
*measured in NMP at 30°C (C=0.5g / 100dl of solvent)
Table 4. Elemental Analysis Data of Polyamideimides
Pol ideimid % C % H % N %S
olyamideimides Calc. Found Calc, Found Calc, Found Calc. Found
PAI-1 78.17 76.77 7.39 7.33 4.93 4.84 -
PAL-2 75.52 73.94 6.99 6.90 4.90 4.90 -
PAI-3 78.35 76.58 7.56 7.34 4.81 4.68 -
PAI-4 75.61 73,40 7.72 7.60 5.69 5.80 -
PAI-5 69.45 67.20 6.67 6.10 4.50 4.70 5.14 4.90
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Fig. 5. IR spectra of polyamideimides.

Table 5. Solubility Characteristics of Polyamideimides

PAL|  PAI-1 PAI-2 PAI-3 PAI-4 PAI-5
Solubility parameter,
Solvent?® o(cal / art)? 10.38 10.06 10.27 10.11
Carbon 855 _ _ _ _ 3
tetrachloride -
THF 9.10 + + + + +
MEK 9.45 - — -
Aceton 9.62 - — — — —
1,4-Dioxane 10.13 - - - - -
m-Cresol 10.20 + + + + +
DMAc 10.80 -+ + + + +
NMP 11.00 + + + + +
DMF 11.79 + + + -+ +
DMSO 13.00 + + - + +
Acetic acid 13.01 — - - - -
a8 THF : tetrahydrofuran NMP : N-methylpyrrolidone
MEK : methylethylketon DMF : N,N-dimethyiformamide
DMAc : N,N-dimethylacetamide DMSO : dimethylsulfoxide
*Solubility keys : + : soluble, + : partially soluble or swelling, — : insoluble
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Table 6. Tg and Decomposition Temperature of
Polyamideimides

Polyamideimides Ta*(C) Tg(C)
PAI-1 387 275
PAI-2 382 285
PAI-3 406 -~
PAI-4 375 260
PAI-5 366 —

*T, : Decomposition temperature

Table 60l Z} Z23A9 Ba2= (T4
FEHolex=(Tg)E YelUTG | EdREE

TGA ZEFZ Ao 27447 10%Y o] &
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4= 260 C AN A TgR AT F e W Hol
vehoy g Ao Tege B8s 71&49]
o]lE @ 4to] glo] Alo] ZetslA). B AYlA
9] Zglojmzojnee §H x93yl AHel
g7 golvke T8, g o Aol

AT

FE 228 RMAS 431
WAl A A E7HA] g olr]
= o HA FI=2A H A
o] BAS HEF Ax g & AES I

1. 284 120ColA swt%el dsiElES
53 NMP / ga]d=8/2 8]& 9] ¥H-g-&A
M ey 189 1589 Fulg Ag-3te] vhgA
721 A4S 71 e TH=E JUedTh

2. =@ o HAEE016~051d! /g & HAX
o] RMA9} MDAE RE ¢4& 284 4=
7b 7P w=doh

3. F8A e FAHPAY BE ofF 4T AA
F2E ztu gJen DMF, m-cresol, NMP
2 DMAc 59 548 &35 Uk

Z2|0f #1379 A8 19899 9¢

ol &g MAEYolr =

o) B A7 1

4. FPA ] 27|EALEE 366T~406T H
24 HEd e WISAHS el RMA
ot OTBZYEH A& A z7) Balexrt
74 i?sl‘;}
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