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2 O FAkzd Asddnt udF LEA ABE o]fo] 7|diEE Avgopg 1eE ZH= Tlojl
©@3A 12)3l Kevlar, NomexdllA] o|n] 2l sidalciolsle AA7 M2 Hejo] daj2g 3
& A 2oldg FE5EANE AL AW 253 (low-temperature interfacial polycondensation)
WHo 2 $Aslgn). A Zelolrl == NMP, DMF, DMAc, DMSQ, pyridine, m-cresol
o f71&ud $& =S YeRRA) o8 IRHEAEE 0.3~1.3dL/golT $582 83
~97% At FEHE £ F2e] BEL U 7|AE HHYL ZAR 2} 50~54 MPaoz
719 dAYoly Felrgo Agsls FEAe FAR 71AY 4EE Jelldoen DSCe
TGAE o] &3tdd A 9718l 4% 2 2| 9) FeldolLeE 178~245 CollA] U}
Wi, 27] EHLeEl: 350 € o) Y RE e NP0 $48e Bt

ABSTRACT: New copolyamides having silicon and spiroacetal moieties in the main chain
were prepared by the low-temperature interfacial polycondensation reaction of silphenylene
monomer and aromatic diamine having spiroacetal moeity. The yieldes of the polyamides
were in the range of 83 to 97 percent. The polyamides were found to be soluble in NMP,
DMF, DMAc, DMSOQ, pyridine, and m-cresol. Also the inherent viscosities were ranged be-
tween 0.30 and 1.30 dL/g. The solution-cast films of polyamides showed an ultimate tensile
strength of 50-54 MPa, and had glass transition temperatures between 175 and 240 C. The
initial decomposition temperatures were higher than 350 ‘C. As consequences, the polyamides
with good thermal stability and good mechanical property were synthesized.

Keywords: spiroacetal, aromatic copolyamides, polymers comtaining silicon, interfacial
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(Splroacetal)ﬂva— 5%%: T—Jr%t*ﬂa o]
£33l FAE xu2olEA nRAe] 584,
2 ﬂﬁ—' "é’é & HA3] ol & 7huA,
sH, oFEd2AA (drug delivery system)ut -3l
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Al 9 dE 82, -, oplE (T8
UEEY ebdEor HxAZl & FFI9,
3tElQd (SOCL) & F%3eH] 15 Aokg
F3ted vtz AlE3¥ . N-Methylpyrrolidinone
(NMP), N, N-dimethylacetamide (DMAc), dime-
thylformamide (DMF), dimethylsulfoxide (DMSO),
pyridine $& 749t 273bd AR2-E19 ). m-Phenyl
enediamine (MPDA),  p-phenylenediamine (PPDA)
£ AldrichAl& AML3}9Ic}l.  p-Nitrobenzaldehyde,
p-hydroxybenzaldehyde, pentaerythritol, p-toluene-

ofx R rlo

il

sulfonic . acid, p-fluoronitrobenzene, dichlorodime-

thylsilane, p-bromotoluene2 Aldrich4] Al <k
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g Abgsidnh gakaE (KLCO0y e 543t
stAl 55 A€ 300 CAlA &5 B9 dAEAA
AMEE 1, Dowex BOW-X8 <ol 34X
(Dow Chemical)¥= 30% ZArgdor 2447
FFeted DA T AMESIATH B EE (Na,
COm o &2 AL g3t HE> (CH,ClL) & %
shahA 19 AlokE AAIste AMESHATH

7171, g8 dEAiel FRAS &= Perkin
Elmer Spectrum 1000 FT-IR spectrometers}
Bruker ARX-300MHz '"H-NMR spectrometer & ©|
gatd gelslglon, SR d3 42 & differen-
tial scanning calorimeter (DSC, DuPont 950S) ¢}
thermogravimetric analyzer (TGA, DuPont 951)
2 2430k FEHY 1fEEE 3L 2521 T
2 2% gex £d 4 N, N-dimethylacetamide
(DMAc)&w & o83l  05g/dl,  F=A
Ubbelohde® H=AZ A3, FEA 7143
A2l QA7 Instron model 11253 &4 3%
=%

CHEkA| 2| g,

4,4’-Dinitrodibenzalpentaerythritol (4NBP), 3,3'-
Dinitrodibenzalpentaerythritol (3NBP) . Dean-Stark
dxg 260 mL &% FopAAo| penta-
6.8 g (0.05 mol), p-nitrobenzaldehyde
15.12 g (0.1 mol), WA
2% ya

KN
=
(e B2

trape]
erythritol
(m-nitrobenzaldehyde)

100 mL,, p-toluenesulfonic acid 0.5 g2

olzerel Zo| WHT WK L Loy o 54
2ok #7417 F 84S WA ol 44
2 298 AR F, 1 AHES ©A B2 A

dAct. of HEEY 5
72% (14.5 2){80%(16.1g)}, =vHE
239-240 (269-271) ‘Col 2l ot IR (KBr pellet, cm™):
2800-3000 (CH); 1610, 1520 (Ar C-C); 1520,
1340 (NO,); 1470-1490 (-CH,-) 1410 (tert.
CH); 1240, 1200, 1110, 1070, 1020 (spiro C-0O).
'H-NMR (DMSO-dg, ppm): 3.7-4.9 (m, 8H, 4-
CHy-): 5.7 (s, 2H, spiro-CH); 7.7 (m, 8H, Ar-H).

4,4’-Diaminodibenzalpentaerythritol (4ABP), 3,3~
Diaminodibenzalpentaerythritol (3ABP) (1 ): DMF
150 ml., 4NBP (3NBP) 12.07 g (0.015 mol), 18
i Pd/C (10%) 0.27 go] E£3EE 7Ib4 uke

o sl ANBP (SNBP )&

xg.o
=ET
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719l gar oF 80psio] Fae 7Hele] ¢ ol4tel
F47F 7R $& g7 avkete uksal o
o olde] Fart F7kEA ot uhgo] 2rHA v
EFEE A3l Pd/CE AAF F o1 g
ol 27k Bel] Fo FAEL A Aerez A EA
sl AFAsla AFHzsd 4ABP (3ABP) 91%
(73g){88%(7.0g)} & ¥Aom, o] 3qEe ==
A& 165-169 (228-233) ‘cgrt. IR (KBr pellet,
em™): 3320, 3410 (NH,); 1470,1490 (-CH,-);
1410 (tert. CH); 1220, 1175, 1155, 1110, 1070,
1050 (spiroacetal C-0); 1610, 1520 (ph C=C).
'"H-NMR (DMSO-dg, ppm): 3.4-4.7 (m, 8H,
CH,); 52 (s, 4H, NH,); 54 (s, 2H, spiro
-CH-) 6.4-7.2 (m, 8H, Ar-H); Anal. Caled for
(CiH,uN50,) 0 C, 66.6; H, 6.5; N, 8.2. Found: C,
67.6; H, 6.0; N, 9.2.

4,4’ -Dihydroxydibenzalpentaerythritol (4HBP),
3,3"-Dihydroxydibenzalpentaerythritol (3HBP):
Dean-Stark trapo] #x)% 500 mL &2ko] Zgpa
ol %o]& R Dowex S50W-X8 48g,
DMSO 133 g, ¥4l 165 g2 2tz Wi 90-92 T
S5xolA 12412 FF BFAIIEA A RS
Dean-Stark trap$& o|&3le] A AsIGch =53]
gGralzl o] THEL deow A o7)d pen
taerythritol 25 g (0.18 mol),  p-hydroxybenzal-
dehyde (m-hydroxybenzaldehyde) 45.8 g (0.38 mol)
& 4z HrksiaL o] &3] Bo) 4AE uia e
SxolA ¢ 24417 B BRAIZ 3 o9l
Dowex 50W-X8& A|A3IAtt Jzted& 200 ml.
o WAl AU Rol 5HA7 the WAAA Wy
of FHES d3 Aoz Huy e F Ay
&t 4HBP (3HBP)E& 91 o] 33E29] 5%
89% (56 2){92% (57.9g)}oliL, ==& 245-
255 (220) colrt. IR (KBr pellet, cm™'): 3325
(OH); 1490-1470 (-CH,-) 1410 (C-H); 1220,
1175, 1155, 1110, 1070, 1050 (spiroacetal C-O).
'H-NMR (DMSO-ds, ppm): 9.57 (s, aromatic
OH); 7.25 (d, aromatic-H);6.8 (d, aromatic
-H); 5.3 (s, spiro -CH); 3.6-4.6 (m, spiro -CH,).

4,4’-Bis( p-nitrophenoxy )dibenzalpentaerythritol
(4PNBP), 3,3-Bis( p-nitrophenoxy )dibenzalpentaery-

Fa|lof A21@ MN63 19979 11€

r&ate e dAel g =24

thritol (3PNBP) : 100 mL2] Eetaad 4HBP
(3HBP) 14.04 g (0.04 mol), p-fluoronitrobenzene
13.43 g (0.095 mol), anhydrous potassium carbon-
ate 15.42 g (0.12 mol), DMF 60 mlL& 43 o] &
SEE 1247 Fob wvh, BFAZ F A% Ae
HEERES B ol E3Hgel 120 mLel] #
of HHES @ o 2R ey A & DMER 44
3l ZFHAF F 4PNBP (3PNBP) 17.5g(73%)
{169 (70.5%)1 & glil, #ode 224-227
(177-179) ‘Co)2v} IR (KBr pellet, em'): 1510,
1340 (NO,); 1490-1430 (-CH.-); 1220, 1175,
1155, 1110, 1070, 1050 (spiroacetal C-0). 'H-
NMR (DMSO-dg, ppm): 8.25 (d, NO,); 7.55 (d,
spiro CH); 7.15 (m, ether ortho); 5.58 (s, spiro
-CH); 3.75-4.6 (m, spiro -CH,).

4,4'-Bis ( p-aminophenoxy )dibenzalpentaerythritol
(4PABP), 3,3-Bis( p-aminophenoxy )dibenzalpenta-
erythritol(3PABP) (11 ): DMF 150 mL,, 4PNBP
(3PNBP) 9¢g (0.015mol), 28] 3 Pd/C(10%)
0.27 g2l :s‘z‘é}”& b wEvlel 9w of
80 psig Fadg sheld ] ojite] Al My
A e ILHWW wRkshE gk T o o] %te

a7t A7kEA el wge] RSV wWEERE
3

tlo 4>

o pste] Pd/CE A48 & 1 ool

b Bol Fol AAEE du WEgE A F 4

O
N
4~

A

@28kl 4PABP (3PABP) 7.4g(91%){65¢g
(80%))& ow, of wghgel g 218
223 (204) C¥rh IR (KBr pellet, cm "): 3320,
3410 (NH,); 2960, 2850 (aliphatic C-H); 1220,
1175, 1155, 1110, 1070, 1050 (spiroacetal C-0);
1620 (aromatic C-C). 'MH-NMR (DMSO-d,
ppm). 7.35 (d. spiro CH); 6.7-6.85 (d, ether);
545 (s, spiro -CH); 5.02 (m, aromatic NH,);
3.6-4.55 (m, spiro -CH,); Anal. Caled for (Cy4Hs,
N,Og): C, 70.7; H, 5.7; N, 5.3. Found: C, 71.1;
H, 6.0; N, 5.9.

Di- p-tolyldimethyisilane (DTMS): 500 mL. -3¢}
St~ 10 dichlorodimethylsilane 26.75 g (0.207
mol), ul1dl$E 12.35g, FrdlE2 96mLE @1
of EFEE Ha JIFsIA FFATIEA A7
Zrde g 41mbL9  p-bromotoluene 77.41l¢g

915



(0.453 mol) o] &AL A5 AsIA| AT}
i}%% 2}‘]7‘_]_' %o‘l' %%—A]?]j_ Jdez2 =g }01
AAR oF oA 28 MAM3 28 160 T

o] W&

18412t F<t 7HEsigiTt. oA st e 1A 2
Feodl ¥E2 Fof A o de=z $§8}

o f715& 22 A3 A Fdeads

AN F B 25 (125-135 C; O.ImmHg)s}

o] di- p-tolyldimethylsilane (DTMS) 30.7 g (70%)
& 439 IR (neat, cm'!): 1250, 835 (Si-CH,);
1440, 1105, 700 (Si-Ph). 'H-NMR (DMSO-dg,
ppm): 0.5 (s, 6H, S1-CH;); 2.2 (s, 6H, Ph-CH,);
7.0 (d, 4H, aryl CH, ortho t~ Si); 7.4 (d, 4H, aryl
CH, meta to Si).

Bis( p-carboxyphenyl Ydimethyisilane (DAMS):
500mL &3¢ ZglAzd DTMS 23.5¢ (0.097
mol), & 60.0mL, 18] day 127.8 mLe] £
& EEFA 7HEsHA At E 92.7 g (0.60
mol) & 1AIZt 308 F< 2L &=z 7% ohg,
3 EFRES 2L 2504 3417 B9 vpdE |
= i deldle FA%e AYIEe e s
7kl AT ol AAEE o|ahalgtE o ntst
of AL BHEE 71 F, o 37 o 1
o] e g RFF GAato 2 AN BIA| AT} ojuf Ao

2 A" A A B2 e F, o] e o
A% daeg A3 = 23g 33 wgs)
of AAE F HAZAA bis(p-carboxyphenyl)dime-
thylsilane (DAMS) 16.5g(71%)& 93Ut} o] 3
e 280-295 CH ol IR (KBr pellet,

ALS.
=

*l

=] o

em™): 1690 (C=0); 2400-3600 (OH carboxylic
acid). 'H-NMR (DMSO-dgs, ppm): 0.5 (s, 6H,

silyl-CH3); 7.6 (d, 4H, aryl CH ortho to Si), 7.9
(d, 4H, aryl CH meta to Si), 13.0 (s, 2H, COOH).
Bis(4-chlorocarboxyphenyl ) dmethylsilane(DCMS,
M): Aa 71FselA 500 mL &30 Zefazd
DAMS 10.0g (0.033mol) 2 @3lEled 266 mL
o} Tejx A Halde EFRES EE5EA] 1
AZE < gRg-Eo] Eopd WA #BFAT o,
ol dslEledg A2 AAFTFAIA AA3L
Aot ojd F2 FFEA HFdE= (bp. 60-80
TIE 2% 78l A& AAA7I 28lstd 4
2 Y EE p-dioz AAGAA 53 bis(4-

L

916

chlorocarbonylphenyl)dimethylsilane (DCMS) 8.0
g(2%)& ¥eH, m=HL 8l CHdrh. IR
(KBr pellet, cm™): 1720 (C=0). 'H-NMR
(DMSO0-dg, ppm): 0.6 (s, 6H, silyl-CHj); 7.6 (d,
4H, aryl CH, ortho to Si); 8.0 (d, 4H, aryl CH,
meta to Si).

SEHS Y. BE ﬁ:“ﬂxﬂ«l 42 Scheme 3
o] A2 E me} HALAY Yoz FASAT.
AURHFR|E ZHE 150 mL %—"4«] Sk Fataad
diamine 2 mmol3#} BAMYEF (Na,CO,) 0.2 g 18
il B 35mLE 93 0 CollAM 30% %< mechani-
cal stirrer2 ¢F 5000 rpme] AL E WWHSIA
th oold A dEdd dswEd 24 mLY
DCMS 2 mmol& &&fA17 %—‘lﬂ% FAZIR FH7)5)

e 2ndA o] EREES 1A T AEa
AR T o BRgd] Rof é"ﬂ’\lﬂl o735 H E,
oM E, ddspddlor FAHoR oAl
DMAcel] =olil sgtE2 & FYA7I L A7e
T, AFHZI2 60 Co 2=eA 48A17 B A
ZANFC AT FEEAY & A g =S
ot 7] $18 50 mLe| ’\IT?JEMH U ero] guf (o
10mL) & ¥ A2olAl 23 (1~3mg)el FA

Wikl BES FAHRT. T TS
Qoluh Fgmel WAE Lol sla) SARNEES
=Astd et FEEANA EAHNE i) & 251
0.1 CTE §A% &% £9A] Ubbelohded HeA =
Z2Aslg o, oz N, N-dimethylacetamide
(DMAc)E& AH&-3t3l 1 0.5 g/dLe] s F3 3}
Ak FEAY 43 A2 @ EAHL differen-
tial scanning calorimeter (DSC, DuPont 950S) ¢}
thermogravimetric analyzer (TGA, DuPont 951)
£ o|g3le 4A}(5~15mg)e ABE VIIEE
20 C/minZ dA4 7|FIIA gt g &
Y4B A¥ FYAE UFY) o EEA o
0.2mme] BEE AxH the APRES SHaT.

2

&\]‘:"_"7

-Il)l 0{0 mlm

al
x

o ¥ oF
chakdol B o TR 9RA e e
At} #3329 =5+=4, FT-IR 2 'H-NMRE2 &

VAT HE YT YavH AFE 03 WA
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Scheme 1. Synthetic route for spiroacetal-containing
diamine (I).

B9 WA 2 dxjsiint. Avlzolge argabe
Holl 9&3R(1)24 4ABP(3ABP)= Scheme
1A HE upel go) p-nitrobenzaldehyde( ;-
nitrobenzaldehyde) £ £wWEx = 3] pentaeryth.
ritol 7o) AbEo) EFugoz Yeg 3I§HE 4NBP
(BNBP)& #4413 the 71443l Hhgo ofs) 3
A4 4ABP(3ABP)E a9th. IR 2HEHo 7
A% A An) 2ol ge] sz 7 B
|97} 1240, 1200, 1110, 1070, 1020 em o) A]
42t deht $uso] o3 ohig mele) Wy
A% + Aon, 4ABP] 'H-NMR 2 E o
M= 23 2olg g o] EA) sk -CH-9f &
E(2H) 927} 54ppmld aeies yepget
22ZoMRE Phole F O P top Uz
A (ISl 4PABP (3PABP)= Scheme 29 A=z
g uzhA p-hydroxybenzaldehyde ( - hydroxy-
benzaldehyde)& &2 Ex= 3led  pentaerythritol
o] AEu] ZFwlgow 4HBP (3HBP)& #t:
i1, o479 p-fluoronitrobenzene & A7) Z0) 1ol A
WEAA U nitror]7} X@E 4PNBP
(3PNBP)E A1, o]& 134 79t T FEe-of
o3 st HFuax| 4PABP (3PABP)E 3
etk dAdAsE 9w D aae
dichlorodimethylsilaneg 2waxs= I
bromotoluene 3} Grignard ®rg-2 Eg di- s
tolyldimethylsilanee <5 thAl KMnO,2 234
1o g3lEeds QasiiA I A HES bis
( p—chlorocarbonylphenyl)dimethylsilane% d9lo
H FETAE e DTMS, DAMS, DCMS ¢
IR ~dEHdM nE 835 1250 em™o| A Si-CH,
o] 54 F+ur) 35502 st oH, Atsiut

w20 A218 A6z 19974 11¢Y

te s5EA e g9 B4

un—@_cm’ . HOXOM
meta- or para- " -
Dowex-50
DMSO-Bz ""‘—(DC e
'—O-m' VAR N
—————r— A o '+
o, N@—o—@_{jx“g_@-m
Hz Pd/C e _</:>_ DX :

Scheme 2. Synthetic route for spiroacetal-containing
diamine ().

%ol oja) 44Y DAMSS] #2844 OH g4
7} 2400~3600 cm 'S A, “1g)5t FEpde] O
F407} 1690 cm ')A ekt stz B Al se] sye
Slstdet. vl dasl wheo) o)t 2B 4ke]
-OH 5% F5u7 Algbdezs DCMS (M)e) &
4E #AAT + Yo, 'H-NMRJ A2 05~
0.6 ppmellA] Si-CHyo) Z2Eo) 7]913t v 57}
B YERE § 7R dAFRe gl
SeA2 BN, wE A 2] 34 Scheme
39 328 nel HeAw 22 (low-te
interfacial polycondensation) W o 2 o] Fo| A
o BEel FEE 9 g HYLE Table 1
delsted Uellilon], Fig. 19 djg=ez PAl
o IR ~9Eye Ny 2EE oA o]
N-H band& 3350 em'elA, C=0 bandZ 1600
~1750 cm o A B8 5= glojoh. 'H-NMRe] A
HEH (Fig. 2)9)M 0.6 ppmel|A Si-CH, o] Zz2&
°, 4.5~4.9 ppmelq A3 Zoly e mele] -CH-of
71Q1% Z2Ee WA} thEdoE UElee sl
T AT Table 14 5 vlo} go] =52 83
~97%E yebdth. amopdg whek o ki)
R wel f5g0) Rashe AL welzy
ool whgzAo] FYUstth= A7) sto) A bulky
T 2ozolE VIS e A weiol A
daAiolals) whgAnT dris A ojnsh,
SEAS BY HMT. F4E TR g H
e (a)E 25C2 A" 822 %4
Ubbelohde Az Z4sigon, gujas N, N-
dimethylacetamide (DMAc)& A}&sta T, FE=
0.5g/dLelA ZAsdt}. dojx 22y g M

emperature
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g 4 F-42 B
cm@%—@—wﬁ + H N—ANH,
Low-Temp
Interfacial Polycondensation
| )
. i N—ArN—]e
Wher Ar: —©_<: X °>_©> . ‘@
Q
PAl(meta)
100% 0% Phs(pera)
25 PA2(meta)
5% % PAT(para)
PA3(meta)
w0 ol ot
PAd4(meta)
25% 75% A
100% PAS(meta)
0% 00% PAl()[(npara)
—O— B Q O_Q_ PAIl(meta)
| )—@‘ PA12(para)
# o

Scheme 3. Synthesis of various
copolyamides.

silicon-containing

Table 1. Yields and Inherent Viscosities of

Copolyamides

I diamine monomer yield  viscosity
polymers (0.002 mol) 0002mol) (%) (7 dL/g)
PAl m-ABP DCMS 95 0.60
PA2 m-ABP(75%)/MPDA(25%) DCMS & 0.40
PA3  m-ABP(50%)/MPDA(50%) DCMS 90 0.49
PA4 m-ABP(25%)/MPDA(75%) DCMS 92 0.53
PA5 MPDA DCMS 91 0.58
PA6 p-ARP DCMS 97 0.90
PA7 p-APB(75%)/PPDA(25%) DCMS 85 033
PA8  p-ABP(50%)/PPDA(50%) DCMS 83 0.34
PAS  pABP(25%)/PPAD(75%) DCMS 87 0.46
PAIL0 PPDA DCMS 90 0.57
PAll m-PABP DCMS 96 070
PALZ 5 PABP DCMS 97 130

*7:np (dL/g) : Measured in a concentration of 0.5g/dl. DMAc
solution at 25 °C.
*MPDA . m-phenylenediamine; PPDA : p-phenylenediamine.

AEE 0.33~1.30dL/ggem,
4,7,8, 971 & A v)E E& AL E 7

on AEAQ AL Table 19 A2 sl 45}14131‘:}-
g 2319 AL A IVEE meta (PAL; 0.60
dL/g, PA11; 0.70 dL/g) Bt} para (PA6;0.90 dL/
g PA12; 1.30dL/g)7}h vl & v, 358A 74

I Oy

TEIAA PAZ, 3,

918

PAL

% T

0.0
4000.0

3000 2000 1500 1000 400.0

Wavenumber (cm ™)
Figure 1. IR spectrum of aromatic copolyamide(PA1)

(film).

{00 X0 0L0)

w@—w&w

105 1009590 858075706560 5550454035302520 1510 500

Figure 2. 'H-NMR spectrum aromatic copolyamide
(PA3) (DMSO-dg).

o= meta (PA2, 3, 4; 0.40~0.53dL/g)7} para
(PA7, 8, 9; 0.33~0.46dL/g) Bt | =4 Jebdt
c}.

et BT, APl Loz FFEA S A
& £ =& Table 29 Ha]sle] Jepidch. Zdat&
AHry DMF, DMAc, DMSO, NMP, pyridine &

of 7] ulol F& SRS wAEH FAE S
07} Aol BRZHE WA FoBM FAke

7443 (rigidity) & ZAAFIL F94& F4937] d&
ojgtit AL Alddcolglel o] Frigl o

g 4357t Zasiol Pl B BE FEUA
7 & SHEE Hol= AL $HEE FME
8919 glolA AelFo] 2A 4TS ¢ F Uth
82| 7IAH NE. A T2 wE JA
Al Jdg vash) st golFRel o8] FT
S o 02mme] BEL AZY og AYLEE
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Table 2. Solubility of Copolyamides

copolyamides

wvent PA PA PAPAPA PA PAPA PA PA PA PA
1 2 3 45 6 7 8 91011 12

DMAC ++ +4 ++ ++ +— +4 ++ ++ +4+ +- ++ ++
DMSO ++ ++ ++ ++ += ++ ++ ++ ++ +— ++ ~+
NMP 44 44 +4 +4 +— +4 ++ +4 ++ +- ++ ++
DMF ++ ++ ++ +4 +— ++ ++ ++ ++ +— ++ ++
pyriding ++ ++ ++ ++ +— ++ ++ ++ F+ +- A
acetone —— —= —= —= —= —= —= —= —e oo —e e
MC - e e e o e

++ : Soluble at room temperature, + — : Soluble by hea»ti»flg;

— —  Insoluble.

DMAc : N N-dimethylacetamide, ~DMSO : dimethylsulfoxide,

MC : methylene chloride.
NMP : Mmethylpyrrolidinone, DMF : N, N-dimethyiformamide.

Table 3. Mechanical Properties of Copolyamides

Monomer tensile
strength

polymer Code

diacid chioride  diamine (MPa)
PA1l DCMS m-ABP 54
PA 2 DCMS p-ABP 50
PA 11 DCMS m-PABP 53
PA 12 DCMS p»PABP 50
PC - - 62
PET - - 72

PBT - - 56

PC : Polycarbonate, PET : Poly(ethylene terephthalate).
PBT : Poly(butylene terephthalate).
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Figure 3. DSC thermograms of aromatic copoly-
amides.
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Figure 4. TGA curves of aromatic copolyamides.

Table 4. Thermal Properties of Copolyamides

polymersa T, (C) T (C) T (C)
PA1 240 355 410
PA2 234 355 415
PA3 225 350 405
PA4 245 345 415
PAS 245 355 420
PA6 210 349 420
PA7 178 325 400
PAS 177 325 405
PA9 177 330 410
PA10 210 350 420
PA11 180 360 425
PA12 178 355 430

# T, : Glass transition temperature (The value was observed
by second heating).

b T4 - Initial decomposition temperature.

¢ Tyg - Temperature at 10% weight loss.
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