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Eu, 0. 447, (THF), (DOX),
1.2
"HNMR JEOL FX90 Q NMR ; UVVIS Shimadzu 240
; Perkin-Elmer 240C ; FTIR  Nicolet 250
; (Te) Perkin—Elmer DSC-7C ,
10°C /min; (My) (M.) Waters 208LC
(GPC) ., THF . . Shodex GPCA-803 . s
1.3 (M AZ)
GMA84g NHA10.0g THF/DOX(¥( THF) /V(DOX)= 3/1) 40
mL, 2mlL, 2, 6 01g, , 70C
2d. , , , h 93 2,
1.7 g % , Om 136- 137°C . "H NMR( )W 8.3~ 8.5(d,2H), 7.9

~ 8. 1(m,4H),7. 0~ 7.2(m,2H), 5 6= 6.2(s,2H),4. 2~ 4. 4(s,2H), 4 4(s, 2H), 2 6~
30(s,4H), 1.9(t, 3H); IR(KBr)v /em Y 3479 (—OH) ,1693 (—C=0), 1630
(—C=C), 1518,1342 (—NO2); ( Cio HisN3Os ,w Mo ,
): C 58.80(59.37), H 4. 86(4. 72),N 10. 42(10. 93).
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Fig. | Synthetic scheme of functionlized m ethacrylate copoly mer
L4 P (MM A~<o-MAZ)
MAZ322¢ (8 39 mmol) 5mL 10mL ,
70°C, 04¢g (40 mmol) MMA 2mL ; 00138 ¢
AIBN 4 mL / (V( ) IV ( )= 1/1), 4 30 min
, 20 h. , . CHCk . A )/
V( )= 3/1) 2, 2 1g, 580 ( 1). Te= 111°C |

Ti= 285C, A= 368 nm. ' HNMR(CDCL)W 8. F 84 (Ar—H), 7.6- 8.0 (Ar—
H), 6.8 7.1 (Ar—H), 4.0~ 44 (—CH—0), 3.4 3.6 (—CH-OH), 0.8 20
(—CIp., = CH); IR(KBr)v/em : 3465 (—OH)., 1728 (—C=0), 1525 1342



(—NO2),1250(C—0); [(CsHs02)0.5( Gio HsN306)o.5,w Mo ,
} C 58.71(59.50), H 5.45(5. 41), N 8. 67(8. 70); Mu= 3 738 M.= 6920.
L5 (PENB)
0.54 ¢ l.1g Eu N2 140°C 2h, 160C
3h. / 2, 50C 24 . o ( 2).
Ti= 89 CAua (THF)= 399 nm. IR(KBr)v /em % 3 389 (OH), 1509, 1334( —NO: ).
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Fig.2 Synthetic scheme of functionlized epoxy-based polymer( PEN BA)
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20¢g 10 mL THF 15mL PENB (3.0 ¢g) THF ,
24 h. 800 mL. , , s
12h. 9% ; Ty= 103°C; M.= 12400, Mv= 32500 UV (THF)Aux= 398 nm.
IR(KBrpv /em : 1724 (C=0),1661(C=C), 1511, 1338 NO).
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Fig- 3 IR spectra of precrosslinked P(MM Ao~
M AZ) /PENBA before (a) and
after (b) curing at 160°C for 60 min
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Fig- 4 UV-vis spectra of the P(MM A-
co-M A7) /PENBA samples
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Fig. 5 SHG decay of IPN at elevated temperature
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Synthesis and Characterization of Interpenetrating Polymer
Networks with Second-Order Nonlinear Optical Properties

Zhang Lingzhix Yang Hua Yu Qingshui Cai Zhigang Liang Zhaoxi

Abstract An novel interpenetrating polymer network consisting of thermally crosslinked

poly methacrylate copolymer /TDI network and an NLO active epoxy-based polymer net—

work was synthesized and characterized. The IPN samples with excellent optical quality

showed only one Ty, and its optical nonlinearity was rather stable after being heated at 80

C for 480 min. The second-order nonlinear coefficient of 1. 86< 1077 esu for the IPN sy s—

tem was also obtained.

Keywords methacrylate copolymer, epoxy polymer, interpenetrating polymer networks,

second-order nonlinearity

X

Institute of , Polymer Science, Zhongshan University, Guangzhou 510275, China



