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2 o &84, 71AA s, 93 EAo] 43 polyamideimide (PAD) O] & & 5448 0] 7}
& olw=rE o W] =44%r] Y3lo, trimellitic acid anhydride (TMA)$}
diphenylmethane-4,4" -diisocyanate (MDI) 9}e] 52§ wgd] IPA (£ TPA)E F93=
AMg-8l Th@ poly(amideimide-co-amide) & A Z31ch. HA4E 2 TZ2IAMEQ) st+=E
A3 olnl=rle 24 Flo) W Exs gA034 W dela g3 -rAd A4S 24}
g 3}, isophthalic acid (IPA)E Fd2 A3 A 2dE= 40mol%, terephthalic acid
(TPA)S] Z %ol 30mol% ool F5¢Ad =5 Ba18, gls S4o) 343 gas
ot o|Het A& 3e] IPA (& TPA)7 33U =948 AfdlE &9 3] &
I R Aol £48 Wl opz ol2HEH Az HEY IRAE EF S 2
g3 249 ey i Axs A& uie) o) ouj=7|9l =Y wa} Frlele AL Y
ERHSich

ABSTRACT: In order to increase hydrogen bonding ability of polyamideimide (PAI) by incor-
poration of more amide moiety, poly(amideimide- co-amide)s with various compositions were
prepared by copolycondensation of IPA (or TPA) and TMA as comonomers with MDI. The
chemical structure analysis by spectrometer and effects of comonomer composition on molec-
ular weight, solubility, and the thermal and mechanical properties were investigated. It was
-found that the molecular weight and solubilities of the copolymers were decreased drastically
when the content of IPA and TPA were exceeded 40 mol% and 30 mol%, respectively. How-
ever, high inherent viscosity of copolymer and good storage stability of the solution can be a-
chieved when the content of comonomers were less than those, and the tensile strength of
the polymer films were excellent. The adhesion properties of the copolymer were increased
with increasing of amide contents in the copolymers as expected.
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Scheme 1. Synthesis of poly(amideimide- co-amide).
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Figure 1. 'H-NMR spectra of poly(amideimide- co-
amide)s containing IPA moiety (a) 0 mol% of IPA : JG-
C-0, (b) 30 mol% of IPA:JG-I-30, (c) 100 mol% of
IPA : JG-I-100.

acidollA] 71Q1€ 370¢] peakEL 47} 8.50 ppm (s,
H), 8.12ppm (d, 2H), 283 7.70 ppm (m,'H)
ol 4 MDI9| protonE3 M& AA Atk 281
7.70 ppm (d, 4H)$} 7.23 ppm (d, 4H)olA MDI¢]
B¥Z protongo] veht gleni 3.90 ppmel A=
MDI9] methylene peak7} Vet Sltt.

Fig. 1-boll & F£ %4 (JG-1-30) o] 'H-NMR
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Figure 2. FT-IR spectra of poly(amideimide-co-
amide)s containing IPA moiety (a) 0 mol% of IPA - JG-
C-0, (b) 30mol% of IPA:JG-I-30, (c) 60mol% of
IPA : JG-1-60.

spectrume YERA = ofn] M43 ule} go) H/
Hel H/Tel Ef72& zt= PAI #3729 £3)
obE P27} EAEe] 9l7] wjEd] 23% NMR-
spectrum& YERN L Ut} 223 Fig. 29 uvehd
PAIA (JG-I-series)¢] FT-IR spectrad]A] ot
T U v} o] 3400 cm IR A broad %}
-NH- peak®} 1777cm™2 1720cm™'2] imide
peak®} 1665 cm™9] amide peak”} EA3He & 4
2029 'H-NMR spectrume| A #3gl A3 ujzis}
A2 IPA9] v]7} Z7}ebA Adld oz 1665 cm™!
] amide peak7} AHE & 4 Utk

2 APIME 28R U] $EE BwthE
FAEEE diacid (IPA = TPA)E TMAY ol
3tod 100/09141 0/100 mol% ) 2 NMP-L ol A
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Table 1. Thermal and Mechanical Properties of
Poly(amideimide-co-amide)s from IPA, TMA and
MDI

mol% 7 inha Tgb Ty 1%’ TS.?

e fIPA (/g (C) () (kg/om?) oMK
IG-C-0 0 058 2760 5095 1200

G110 10 1297 2745 5143 - 1
IGI-20 20 0746 - - 4960 1049 O
JG-1-30 30 1438 2706 4929 . Solution
JG-1-40 40 0553 - 4905  8g4

G150 50 0319 2486 48L0 phase
IG-1-60 60 0452 2410 480.9 separati-
IG--70 70 0238 2402 4710  brittle on take
G180 80 0356 - 4705 place
JG-1-90 90 0291 2204 4698 during
JG-1-100 100 0257 2204 4620 storage

“ Inherent viscosities measured at a concentration of 0.5 g/dL
in NMP at 30 C.

® Observed in DSC under N, with heating rate 10 ‘C/min.

¢ 10% Decomposition temperature in TGA with heating rate 10
C/min.

 Tensile strength of films casted from the 25 wt% NMP solu-
tion.

MDI¢} £33 ¥hg-Alz] Ax} of 100~130 C B2
oAx AEE CO9 o] WA o o] Lo
HE7} F43) Z7)89Th 22)1 Table 1, 20] Ue}
A viet o] IPA (£ TPA)<] o] LA o)A
NMEEHE Bxio] 23] dashe A Uehy
At & IPAee] 23R JG-I seriese] 39-E
4HEH 30mol% el IPAS} 70mol% el TMAZE
Bl Alx® PAIA (JG-1-30)= &A=} 1.438
dL/g9 ®e FZ¥A7 A=" ¥ 50mol% o
3o IPAE =% JG-1-509] ALREE ¥z
22 FAH (9, =0.257~0.452-dL/g) o] 2Z )
7 A=A

ST BY. T2 IPA =4 271 ga
BA% FA% it dedal 71¢¥ nEahle
amide groupe] A wWe L= Wz} s}
A FEE & F U F Re BAge s 323
A (JG-1-50~JG-1-100) 2] £9E5L [PAQ] 3ak
H7} F7185 foo) AbYA o] VA= Ak
et Fig. 3914 Yehd ule} o] 3389 &
4 (JG-I series) & A-LolA 228 A9, 40 mol%
72 IPA7F =919 B9= 24857} 0.553dL/g

977



4 %

(<]

Table 2. Thermal and Mechanical Properties of
Poly(amideimide-co-amide)s from TPA, TMA and
MDI

mol% ”inha Tgb Td lg%c TSd
©de 1A (dL/g) (C) (C) (kg/emd) "oTE
JG-C-0 0 058 2760 5095 1200
JG-T-10 10 0651 2808 4886 1255 clear
JG-T-20 20 0472 2785 4950 1037  solution
JG-T-30 30 0563 2820 5181 -
JG-T-40 40 - - - precipitated
JG-T-50 50 - - - brittle during
JG-T-60 60 - - - polymeriza-
JG-T-70 70 - - - tion

% Inherent viscosities measured at a concentration of 0.5g/dL
in NMP at 30 C.

® Observed in DSC under N, with heating rate 10 °C/min.

¢ 10% Decomposition temperature in TGA with heating rate 10
°C/min.

9 Tensile strength of films casted from the 25 wt% NMP solu-
tion.
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Figure 3. Solution stability of copolymer solutions
with [PA content in the PAIA.
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Figure 4. Phase diagram of copolymer solution (JG-I-
series) from MDI and mixture of TMA and containing
IPA moiety (25 wt% in NMP).
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Figure 5. Glass transition temperature of poly
(amideimide- co-amide)s containing IPA moiety. Antic-
ipated T, trend by Fox equation is indicated as broken
line (1/T,=M,/ Ty + M,/ Ty).
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Figure 6. 10% Decomposition temperature of poly
(amideimide- co-amide)s containing IPA moiety.
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Figure 7. X-ray diffraction diagram of poly
(amideimide- co-amide)s containing IPA moiety (a)
30 mol% of IPA:JG-1-30, (b) 50 mol% of IPA:]G-I-
() 70 mol% of IPA:JG-I-70, (d) 100 mol% of
IPA : JG-I-100.

diffractogramol| A1 5}"‘%‘ de Ao Az
PAIA (JG-DA 2= 38 &zl en o]
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Figure 8. Adhesion strength of poly(amideimide-co-
amide)s containing IPA moiety on Cu plate.

5 250 C2 £33l &8 AFF ¥ Instrond
AHgsle QAREE 2Fsich Table 1, 29 4
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HZA e JPR=E Ueilen, olirn ¥
IPA7} T3E ASoE Exjggo] wo} 1 & F4
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7AA BAL Jepl T gleE ¢ & AT
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s} o] IPA Bu)7l Z7184%E, HAo] TS
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o] olu=rie ¥ Frtd wat FAHA, JG-I-
102 1243 g/cm, JG-1-402 2631 g/cmE& YiEbd
ozRE 7UING o= A o HIE F
A ETE AT F AT

2 £
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