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Synthesis and Properties of Copoly(aryl ether sulfone ketone)s Containing Biphenyl-bisphthalazinone Structure
Chen Xi', Liu Cheng'*, Gu Hongjian', Liu Qian', Zhang Shouhai'*, Jian Xigao'*
(1. Department of Polymer Materials, School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China;
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Abstract : The high-temperature solution polycondensation of diphenyl-biphthalazin-dione (DBD), 4-(4-hydroxy-phenyl)-2H-
phthalazin-1-one (DHPZ), 4, 4" -difluorodiphenylketone (DFK), and 4, 4’ -difluorodiphenyl sulfone (DFS) was carried out, and the
molar ratio of DBD to DHPZ biphenol-like monomers was 8:2. By adjusting the molar ratio of DFK to DFS, a series of copoly (aryl
ether sulfone ketone) containing diphenyl-biphthalazin-dione structure (PPDESKSs) were synthesized. The molecular structures of
the PPDESKs were characterized by nuclear magnetic resonance hydrogen spectroscopy, Fourier transform infrared spectroscopy
and wide-angle X-ray diffraction, and the thermal properties of PPDESKs were investigated by differential scanning calorimetry and
thermal gravimetric analyzer, with the glass transition temperature (7,) in the range of 322—362 °C which increases with the increase
of sulfone content, initial decomposition temperature between 443 °C and 468 °C in nitrogen atmosphere,and 5% mass loss tempera-
ture up to 505 °C. Conduct solubility of PPDESKs was tested. It is found that the resultant copolymers exhibited good solubility in
strong polar aprotic organic solvents, such as tetrachloroethane and N-methyl pyrrolidone. The polymer films were prepared by solu-
tion casting method, and their tensile properties were tested. And the tensile modulus of the polymer films is ranged from 0.90 GPa
to 1.47 GPa, decreasing with the increase of sulfone group content. However, the tensile strength and the elongation at break of the
polymer films are in the range of 72—82 MPa and 8.39%—18.92%, respectively, enhancing with the increase of ketone carbonyl
group content.

Keywords : diphenyl-biphthalazin-dione ; poly (aryl ether sulfone ketone) ; solution polycondensation ; thermal property ;
solubility ; tensile property
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W3 T PPDESKSs 7EA [ 7 rh A e 1k , 245

W4, HEATLE W, RN IZRA WA
MR P4 2 BE(TCET) b NMP %53 7 vh B R 41
Nag 1 S Tl & i 112N | 2 o T I = P AT S
ORGSR RO 5 2 ZE WSS 38 N T 4355 1 (B]E,

ARITFHEF /NG T4 B, 2 0 SR A Al
A B A AP R, 75 NMP A
W 73 = e BB 5 B 3, A R PR
I ] B 2 DR Sy B S M A A8, A o
i 6] 64 B HES) AN TR0/ N o1 AR 001 8] B9
PHL. I FR IR ST BEDR SR B I DG S A s A T R
G B A AR T R TR T =R H
G

%4 PPDESKsHIAMRMENIKLER

REW W TCET NMP DMAc DMF At BT I THF
PPDESKS8291 + ++ ++ - _ — " i ,
PPDESKS8282 ++ ++ ++ - - += + +— -
PPDESKS8273 + + ++ - - +— + — ,
PPDESKS8264 ++ ++ ++ - - +— + +— -
PPDESKS8255 ++ ++ ++ - - - + — ,
PPDESK8246 . ++ + - - +— + — _
PPDESK8237 ++ + + - - +— + — _
PPDESK8228 + + + - - — + Y _

1 B E Y R PENRRIR R 25 °C; ++ TR F IR F 5 Ut + 3R F IR T ICILSE AW, (NG 7T LASE Vit s +— FORTE IR T s ek
JERK IS AT TE I ARk — R SE AN . TECT JPUS 2. %%, DMAc A N, N-—H 3 Z, [ , DMF 34 N, N-—F S B ik i , THF g DU S0k

2.8 PPDESKS i 64 354 1 A 7K 32 itk

1T DFS/DFK ) it iy i LUAIR T 1 (BRI 5/5), 2R
BWTEE W T JCIE 58 7 T NMP, B IR T
DFS/DEK ¥ 5 i & oA 5/5~9/1 B i) PPDESK s JlE 437
kR R, 45 WK 5. K 5FEH, PPDESKs &
BV i T A A e B Ry 72~82 MPa, HL I %5 il #ik¢
S TR T Wi SR 8.39% Tt
2 18.92%, P A i M 1.47 GPa B ¥ I 5]
0.90 GPa, 3X J&: 1 TR Ik HLAG 5 5 A A P A M4 |
IRORIE 1 2 6, (HBRS JI 0 1 ) e B o, IR 4
RREK AP T R S AT A, TR ALY
P A iR 3 2 L HR T I B W 5 i A HL G
—, Bt AL 5 S 1, i PR P 1, A2 BB )N
SLEFEL A (4 5200, 1A/ N 1) S SR 25 i A
R R B RRAIS , INTTRRAIS T PR 3, 5 242280
IR RE B 5 AR A EE, LR e e A o B
P, X & i T DBD SR BT Bsm A W, 5 m T
I FRERIRIE , S TR .

AH[FHb , 145 T DFS/DFK ) 5 i 1k b Ry 5/5~9/
1 ) PPDESKs Ji& , 328 5 55 7K (% 82 fish /7, 4 (51 8 Jor
7o HIKI 8% 1, PPDESKs JI5 5 /K (43 fih 71 ¥ /N T
90°, iX ij6H PPDESKs i HAG — % 5K, X il BB
HNITE SR A, HRE RIS
i, PPDESKs 5 (1) 7K #22 fish £ DA 86°3% 7 41K 25 68°,
FLARBHE WL 5. KA S5 IR A A —En

KR, I3 T FHE AR IE AR 22 | oK PR 2E" T
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%5 PPDESKsERRHIEEER K EEA

wa Prffsg  BCARIMERT PR KR
J/MPa H+/GPa /% /(%)
PPDESK8291 7243 1.47+0.13 839135  68+0.5
PPDESKS8282 7443 1.1940.12  14.47+1.68  79+0.3
PPDESKS8273 784 1.00£0.15  18.60+3.34  82+0.4
PPDESK8264  81+5 0.93+0.12  15.82+42.62  85+0.2
PPDESKS8255 824 0.90+0.14  18.9242.40  86+0.5
PPDESKS8291 PPDESKS$282
CA=68° CA=79°
PPDESKS$273 PPDESKS8264 PPDESKS8255
CA=82° CA=85° CA=86°
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