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GPC: M, = 26000, M, = 41000, MWD = 1.6. IR
(KBr, em™"): 3370 (O—H, m), 1605 1510 1468
{Benz ring, s), 1252 (C—0, s). '"H-NMR { DMSOQ-
dy): 7.07(4H,d),6.95(1H,s),6.82(4H,d),6.53
(2H,s),6.36(1H,d),4.06 (2H,m),3.88 {(4H,s),
3.34~3.75 (4H,m),2.10(3H,d), 1.55(6H, s) .
T,=84 C.
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GPC: M, = 29000, M, = 50000, MWD = 1.7. IR
(KBr,em™'): 3380 (O—H, m), 1603 1510 1475
(Benz ring, s), 1255 (€C—0,s)."'H-NMR ( DMSO-
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dg): 7.07(4H,d),6.82(4H,d),6.33(2H,s),6.18
(1H,s),4.05 (2H, m),3.88 (4H,s),3.34 ~3.75
(4H,m),2.05(6H,m),1.55(6H,s). T, =72 C.
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Fig. 1 Synthetic route for azo polymers

BP-3-AZ-CA B & W R R4 7% 5 BP-AZ-CA
KMl IR (KBr, em™' ): 3440 (O—H, m), 1700
{ C—0,m), 1598 1508 (Benz ring,s),1232 (C—0,
s).'H-NMR (DMSOQ-d,): 8.04(2H,d),7.78 (2H,
d),7.59(1H,d),7.07(4H,d),6.83(4H,d),6.70
(2H,d),4.11(2H,m),3.70 ~ 4.05(6H,br) ,3.40 ~
3.60(2H, m), 2.50 {3H, overlapped with solvent),
1.55(6H,s). T, = 160 C.
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%1, IR (KBr, em™' ): 3420 (O—H, m), 1700
( C=0,5),1598 1510 (Benz ring,s),1252 ( C—O,
s).'H-NMR (DMSO-d,): 8.03(2H,d),7.73(2H,
d),7.08(4H,d)},6.84(4H,d), 6.55(2H,s),4.11
(2H, m),3.75 ~ 4.00 (6H,br),3.40 ~ 3.60(2H,
m),2.42(6H,s),1.54(6H,s) . T, = 157 C.
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Fig. 2 'H-NMR spectra of BP-35-AZ-CA (a) and BP-35-AN (b)
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Fig. 3  UV-visible absorption spectrum of BP-3-AZ-CA in
DMF solution and solid film
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Table 1 A, of UV-vis spectra of azo polymers

Ay in A g of

DMF{nm) the film {nm)

BP-AZ-CA 445 433
BP-3-AZ.CA 445 436
BP-35-AZ-CA 434 422
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Fig. 4 AFM image of the surface relief

grating formed on the azo polymer film



552

® % F *¥

# 2003 4E

L-TI- B S - Y T T T R R

-
(=]

- -
-

o2k — BP-AZCA
- — . BP-3-AZ-CA
~.-= BP-35-AZ-CA

)

% 0.08

=

s

1]

8

5 0.04

&

[a]

0.00l6~"

Fig. 5 Diffraction efficiency as a function of irradiation time for
BP-AZ-CA .BP-3-AZ-CA # BP-35-AZ-CA (imradiation intensity
is 150 mWiem™?.)
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INFLUENCES ON INSCRIPTION RATES OF SURFACE RELIEF GRATINGS
Il . METHYL SUBSTITUENT EFFECT OF AZO CHROMOPHORES

HE Yaning, WANG Xiaogong, ZHOU Qixiang
( Department of Chemical Engineering and School of Materials Science and Engineering , Tsinghua University , Bejing  100084)

Abstract A series of polymers containing azo chromophores with different number of methyl substituents have been
designed and synthesized . Three epoxy-based precursor polymers were prepared by reactions of diglycidyl ether of
bisphenol-A with aniline , 3-methylaniline , and 3 , 5-dimethylaniline respectively . The precursor polymers were reacted
with diazonium salt at the final stage of the synthelic routes to introduce donor-acceptor type azo chromophores. The
polymers synthesized were chamacterized by wsing various spectroscopic methods and thermal analysis.
Photoprocessibility of photoinduced surface-relief-gratings on the polymer films was studied carefully . With the same
irradiating light intensity and approximately equal film thickness, the rates of SRG formation significantly depend on
the number of methyl substituents on the azo chromophores . For polymers with the same type of electron withdrawing
group , the inscription rates decrease with the increase of the number of methyl substituents on the azo chromophores.

Key words Surface relief grating, Methyl substituents, Epoxy based azo polymer, Inscription rate



