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Tabic 1 Preparation of polyamides

[nitial amount of  Additional amount

Polymer NMP{al) of NMP(mL) Yield{%} n(dl/g}
PAa 16 7 98 1.43
PAb 16 6 98 1.26
PAc 16 9 96 1.51
PAsh 16 7 98 1.36
PAsc 16 8 a7 1.47
PAbe 16 7 97 1.38

PAa:Polyamide from novel diamine and diacid a;
PAab: Polyamide from novel diamine and diacid a and b
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Table 2 Spectral data of the polymers

100°CF 4R 12 h 18 B 0 i fip 5 BE B 17 W 3K, B
BEEANTERS.

Table 4 Solubility of polyamides in different solvents

Polymer W{em ') "H-NMR(3) Solvent PAa PAb PAc PAab PAac  PAbe
PAs 3310{m N—H)1658(s,amide 1} 6.9 ~ §.5(m,20H, Ar—H) NMP + + + + + +
1604(m, C—N) 653(w)  10.2~10.4(d,2H,N—H) DMAe + + + + + +
PAb 3308(m,N—H)1668(s,amide [)7.0 ~ 8.65(m,20H, Ar—H) DMF + + + + + +
1607(m, C—=N) 693{w) 10.3 ~ 10.5(d,2H,N—H) DMSO + + + + + +
PAc 3314{m,N—H)1668(s,amide ]) 6.7 ~ 8.7(m,22H, Ar—H) m-Cresol + + + + + +
1602(m, C—=N) 693(w)  10.4~10.5(d,2H,N—H) Conc H,80,  + + + N + +

PY + - + - + - + - + - + -
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Table 3 Thermal behavior data of polymers

PAn  PAb  PAc  PAab  PAse PAkc

T (T) 329 34 ND 318 325 315

T(C,5%) 465 467 483 470 480 465
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2.5 MEVHNMEE

BEWE it 10 m% DMAc & B 56 M R,

ZIETE 60~ SOCH R Lot 3 h, HIEEHSHE P

+ : Soluble at room temperature; + - : Partially soluble at room
temperature; — :Insoluble at room temperature

Table 5 Tensile property of polyamide films

Polymer Strength Elongation at break  Initial modulus
(MPa) (%) (GPa)
PAa 78 9 2.8
PAb 69 4 2.3
PAc 89 5 2.2
PAab 62 5 2.6
PAac 74 7 2.9
PAbc 70 8 2.5

AESTTLR, EEUHLPREN 62 ~ 89
MPa, B KE N 5% ~ 9%, RIGHER N 2.2 ~
2.9 CPa, SRR M F K BB L 4
RBTHAERERERFMN IR, THEIHA
BREEREMHEEA.
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EAWBEH 10 % DMAc F k8295 T A,
ZIETE 60~ S0 CHBR EE 3h HEASHE S
100CT# 120 BB X H e 48 o fEJF 7 Wi,
Eris gy T& 6.

Table 6 Electrical property of polyamides

Polymer Surface resistance coefficient Solidity resistant coefficient

) (01-cm)
PAa 3.26 % 10" 2.34 % 10"
PAb 8.16 x 10" 1.57 % 10"
PAc 5.55% 10" 1,49 x 10"
PAab 1.14 x 10" 1.13x 10"
PAac 1.22 x 10" 1.11 x 10
PAbc 4.90 x 10%¢ 9.10 x 10°

mE6 AN, B Rim Gl R HHER
MERBMBERIIE 10" ~ 10°2Z0, RARY
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SYNTHESIS AND PROPERTIES OF NOVEL SOLUBLE POLYAMIDES

JIAN Xigao, WANG Ruiling, ZHU Xiuling, LIU Cheng, ZHANG Shouhai
( Department of Polymer Material , Dalian University of Tecknology, Dalian  116012)

Abstract Aromatic polyamides are well known as one of the most important high-performance polymers due to their
excellent thermal stability and other outstanding properties. However, the present commercial polyamides are
insoluble and do not melt below their decomposition temperature, which restrict their processing and applications . In
the paper, 1, 2-dihydro-2-(4-aminophenyl )-4-[ 4-( 4-aminophenonxyl ) phenyl ]-phthalazin-1-one, a novel diamine
monomer containing the phthalazinone moiety was synthesized, and a series of polymers based on this monomer were
synthesized with the Yamazaki method and studied. The novel diamine and different aromatic diacides were used to
synthesize polyamides and co-polyamides which were soluble in polar aprotic solvents such as DMAc,NMP and had
inherent viscosity of 1.26 ~ 1.51 dL/g(25°C ,NMP) . The T, values of the polyamides were all above 300°C . The
properties of polyamides and co-polyamides were studied . The aromatic polyamide films were prepared by the thermal
conventional method . The films had tensile strength of 62 ~ 89 MPa, elongalion to break of 5% ~ 9% and tensile
modulus of 2.2 ~ 2.9 GPa. The order of the coefficient of electrical resistance was 10 ~ 10 . Their ultrafiltration
membrane also had good separation properties . The rejection against PEG 12000 could be up to 99.7% when the
water flux was 175 kg/m’ -h.

Key words Polyamides, Thermostsble, Soluble, Mechanical property, Electrical property, UF membrane
separation property



