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ABSTRACT A novel aromatic diamine, 2—(4-aminophenyl)—4—[2—methyl-4—(4—aminophenoxy)]- 2,3~
phthalazin—1-one(MM-DA), was used to prepare a series of new aromatic polyamides by using Yamazaki
phthosphorylation method, which had a high molecular mass with the inherent viscosities in 1.72~
2.08 dL-g~!. The structure of polymers obtained was confirmed by FT-IR and IH-NMR. These polymers
had glass transition temperature of 315~337 'C and 5% mass loss temperature above 440 C in nitrogen
atmosphere. All the polyamides were readily soluble in polar solvent such as NMP or DMAc. The polyamide
films had tensile strength of 81~99 MPa, elongation to break of 11.4%~20.8% and tensile modulus of
1.91~2.34 GPa. The aromatic polyamides with the twisted and noncoplanar phthalazinone units had good
thermostability, solubility and mechanical properties.
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LI R 2-(4- BEFE)-4-[2- B 4-(4-
BEEEH)-2, 3- ZHAH{E -1- B (MM-DA)(F
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FRER). 4, - “EBR_FR RE%K). LBKR=
B (TPP)(RERERMBIEH). N- B EEN s 5ol
(NMP)(ZE A5 B G ERE), WiE (Py) (&%
WIS H) FTEKEALES (CaCly) (E FIRTZE 180 CIF
4k 3 h).

K H Yamazaki BBEIL IR SRR 7], 3 ] MM-
DA =B H R A S B R ITB .
RE R RAETKIGEZ M T 178, YA TPP f1 Py
RS, L NMP 35, LLFEK CaCly HEVEH.
ASCER T BRI RITBRE, FIF B B k%
(f%k MM - DA) FI=FERER X Y SERHY. —FhER &
YIGE R, BEMASREITE _HBRA R R
B2 —FhRITBRA A& R A, USSR BRI E
BV SR HRE), VLA TR FERYLEBIHEE. ¥
BE . BETAARSKHEEEN =058, 430mA
3 mmol B R ARFZE — FRREM, FEHIIA 2 mL
TPP, 2 mL Py, 1.2 g CaCly, 8 mL NMP, 7£ N, %
T, 7 110 CRY. 4 h. RNEHRE, BBIIWEE
YIEIN 300 mL ZEEH, MIBERIAAKRESY.
fi DMAc %%, ZEEUIRERER]. S REAMFITR 1.
1.2 MEEERREK

{# ] Nicolet-20DXB BIZL AUl & FT-IR,
¥/ KBr E F##6. H Varian INOVA 400 MHz B
FLHRAI & G AR 1, LA DMSO-ds Mg, TMS
R AFR. f§H NETZSCH DSC 204 {452 DSC
i, ¥ NETZSCH TG 209 {525k TGA iRk, ¥
T Ny SAH, FHEHEZ 20 'C/min. F HAHEZH 1
D/Max-2400 BIJ™ £ X STEATH (WAXD) {300 & £
HIER, Cu-K, ¥, fE 40 kV, B 100 mA,
TG E 4~60°.

W ISBEYAMRT 8% DMAC SR, 7E B3R
LRI SHEE, 7E 60 CHE 3 h, BTHESMF 110 C
THTF 12 h, R/EHIHK 6.0 mm F, 6 cm K, BEH
0.030 mm B SRIE, 7 H A~ 1 AG-2000 B J7REH
FRBAL LR hr AR, hrE E 4 100 mm/min.

REVHIF IR ENE: WA 0.125 ¢ REY
FEh, DMAc NP5, WMAE 25 mL P, 7 25
CHEBAKHEF, 5 RN EE I Sl E.

2 &#R5itie

B3R 1 TR, —FHREYHRFERERN 1.72~
2.08 dL/g, YiEAR & AR A ER RN
AXPRGEH, (HEAMREHIEE. 7 Yamazaki B4
EETIUBIES FROREY, MHRBESY
HARRERG R FH N M B TR R &R &Y
Bl (1.43~1.51 dL/g).

T 1 SFHIFRFTBEN S RAGHEERE
Table 1 Preparation and viscosities of poly(aryl

amides) containing phthalazinone units

. Init. amount of Addit. amount Yield [n]
Polyamides

NMP mL of NMP mL % dL/g
PA1 8 13.0 98  2.08
PA2 8 5.0 99 1.72
PA3 8 12.5 98  2.08

M®E 2 K FT-IR E\EWA, BEYF
3313~3432 cm ™! 2 ] Y LI J B8 55 Bk R 4 R TR M
W, 2EALB KT 10.3 BRI B 0t Y Bt R4 L
N-H, H RPNz K 5T SRR RS, EE
IR, ERESYHEET A X-ray fi5TE (B 1)
#1, PA1 1 PA2 £ 30° B3R —RPIAIE. X FEH,
XHREYN HEHERREY, T PA3 W RAK
Be, hEEHREY. SEPASHWERLELEHFE
ZHIRERE (O-), XEHHL KT, M PAL
1 PA2 B4 F E BRI RIPE T 8.

£ 3 R, ZMHBRFB BT REE
315~337 CZ[H], W IRBRHI IR FBERE (314~329 T)
BB AL IR B RS A R, R LA T R R A R, FTRE
RN ZRIIRFSBREN T FRER. R T
R NI ARIRR ARG BT, BT RS YRTH R

®2 FHEAEFBEHMLIMEREEE

Table 2 Spectral data of poly(aryl amides) containing phthalazinone units

FT-IR v/cm™!

1H-NMR éppm

3417(CON-H); 1507(N-H)
1666(C=0); 1231(C-0-C)
3313(CON-H);1507(N-H)
1667(C=0);1237(C-0-C)
3432(CON-H);1495(N-H)
1665(C=0);1235(C-0-C)

PA1l

PA2

PA3

2.18(s,3H,CHy—H); 6.98~8.70(21H,Ar-H)
10.59,10.70(d,2H,N-H)

2.17(s,3H,CH;-H);6.96~8.45(19H, Ar-H)
10.47,10.58(d,2H,N-H)

2.16(s,3H,CH~H);6.95~8.44(23H, Ar—H)
10.30,10.42(s,2H,N-H)
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Fig.1 Wide angle X-ray diffraction patterns of

polyamides
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Table 3 Thermal properties of poly(aryl amides) con-

taining phthalazinone units

Tg/C TGA*/C Residual mass at
800 C/wt%
PA1l 332 449 61
PA2 337 452 58
PA3 315 440 52

a 5% mass loss temperature in nitrogen

. PA1 il PA2 MTHFVRE R T PA3, 2% PAL M
PA2 g £k b & AN R FRIFFAEIR, T PA3

i EEERZHREE, FEBEAETRERAT
Bt FFERSYH 5% REHRKBEERAE 440 TR

 k, W E7E 400 CUL T BEEHK, 800 TH N2

TRASYHBRERRKT 50 wt%. 5TBRAHIEFS
BEREAH H (465~483 C), RERKBEERRE TR, X
FERMTHEARR T L%

H#E 4 T4, =FRBEE DMAc, NMP Sk
AR R FHEB A T EA R IFHE R, 2R
1E Py i, FFTERE R RISV, (HERAE TEM.
RS AAEIER . BREY RFHBEFRETEENR
HTHREY L0 T L &F /e T R TR
FLEM, ITTHT KO FHMEERS, MNTREY
S FEERREER, KT A FEMMIERD, FRT

RN FHENBIG FHEZ ], ERRSWRA R

. SEBRERFSBEAAL (RET Py,
EET), ZRFIB ISP BRIERBRT —2/
e, X RE S BA B2 AR B B — 20 R
TAFERIER S, BINT 2 T2 MERE,
HSMIERS.

HARFSB RS R SREE, I8 =fE
BERER S BB 2T BB B8 J12£ERE (3R 5).
HR IR EE % 81.0~99.2 MPa, hrfiifgif# 1.91~2.34
GPa, - EABGFHHE RITFBMH R R 216
FEHERTRAYN 8 NNIERN &5 %W, B
ZHRER T EHE NN REY. RIFTBKRESE
— B, B8 MAEERGREEEN, #—
BRI T A FREIBVER S, BREYEA RIFH 1%
PHERE. BB PAL AR E SR ZRIR M, B
HBSYBEARRE R, MRTB PA3 T4
BT B LR 5 B B K.

R4 SHRIRFBA ISR
Table 4 Solubility of poly(aryl amides) containing phthalazinone units

DMAc? NMP DMSO m—Cresol Chloroform Py NB THF Toluene
PA1 + + + + - + + - -
PA2 + + + + - + + - -
PA3 + + + + - + 4 -

%4 soluble, + partially soluble, —not soluble; b DMAc: N,N-dimethylacetamide;
NMP: N-methyl-2-pyrrolidone; DMSO: dimethyl sulfoxide; Py: pyridine; NB: nitrobenzene

® 5 KA SEVERE
Table 5 The mechanical propertyes of polyamides

Tensile strength/MPa

Initial modulus/GPa

Elongation to break/%

PA1l 99.2
PA2 94.5
PA3 81.0

2.34 11.4
2.07 17.7
1.91 20.8
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