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Abstract: Polymer with photosensitive functional group, the naphthoquinone-1, 2-diazide-
5-sulfonamide was prepared. Polyacrylamide(PAA) was synthesized by redox system using
ferrous ammonium sulfate-hydrogen peroxide initiator. PAAND was prepared by
condensation of PAA with naphthoguinone~1, 2-diazide-5-sulfonyl chloride, and the replace-
ment of such a functional group was confirmed by the infrared absorption spectrum and
elemental analysis.

Photosensitive properties of PAAND was investigated by the change of solubility before
and after exposing to light. Various samples coated on glass was exposed to light under
various conditions and steeped in aqueous alkali solution, and then the yield of residual
film (W/W,) was determined.

The yield of residual film, which was closely related to the sensitivity of the film, was
affected by the concentration of sensitizer added. The sensitivity was most effective when
5% of sensitizer to PAAND sample was used.

Polymer (Korea) Vol.4, No.1, January 1980



Naphthoquinone-1, 2-Diazide-5-Sulfonamide®} &R=} FBRICiFH:o] BRI BI%E

LEF @
el GREASTE Auel we Ebkol

A3z REEF 2 HHESF7r wel A
of 7FRR, EER, gravure T2 5FRBRE LS
resist2A] ofytol =zl EFpfR, HEREIRK, X
Meaptel whzF B, BT, AR, APdA
T, BH 5 o 5% 32 Bkt A
At
Bt 45T A% quinonediazidedfi:
positive-positive®! ROEH= Al LFd o 4H
o Mol AIAE = o ITEMoE =l &
I ROLHE BHiRel ot whebd FEEE —ie
naphthoquinone® EEHE#EE, & naphthoqui-
none-1, 2-diazide-5-sulfonyl esters S &3tz
259 RAEE S it wmEe vl Aot ES
0-Quinonediazide® aminefb &3} ¥4 A
QE LEPol s K5FS aminef{ ot uHEA A
@ = sulfanilide, ©] €8 = naphthoquinone-1, 2-
diazide-5-sulfanilide?, naphthoquinone-1, 2-dia-
zide-5-sulfonyl chloride$} S-naphthylamine?]
WEW® 5o dAlAEe Hrz vt glont o
Z amine% #5S] Mgl WA A= B
o} o9 REEe HAAE #®ED 715
o}, gebA K #HiEe] A& amino group S {UIEH
2 2= #1824 polyacryl amide(o] 3} PAA 2
Bth & Asetz PAAS filgHe] naphthoqui-
none-1, 2-diazide-5-sulfonyl chloride(¢] s} ND
SC= Bggtth) & #i&k-&A A polyacryl amide
9] naphthoquinone-1, 2-diazide-5-sulfonamide
(o] s} PAAND= Bgth) & AmEstz o 4
Feame Bsns Pt
BATY REM HrES e AE
#j#hé "8 52 polyglyceryl phthalates] cinnam-
oyl group HAAA RIHA HEAR Bk
ESTFE MEste o BEkE ERSE o
o Bgaigs SREREE, T BEREY 4E
2EE G B BiES BREES #wdt
= kel dlE FREesEE vk vk & EEl
A= 4R PAANDE X4 @R BXdeilis
Bz sk = BONHES TR Rl R
#2H A4 A1z 19809 19

AT, ol Zdld BB v+ REAEE
o B8, EEE FinpEs 9% 5 —dE9 B’
HEMTRRbE S UL, ZGnbe] Jiikel ofeh BRZERRSSH
ek,

2R B

2.1 NDSCef SRk

Naphthoquinone-1, 2-diazide-5-sodium sulfo-
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Table I. Polymerization Conditions and Polymer Yield of Acrylamide

Polymer Acrylamide - Water Reaction Reaction Yield Dinh.
o. (&) Initiator* (ml)  Time (min.)  Temp.(°C) (%)  (dl-gD)
1 5 a 500 30 20~25 60 0.96
5 500 40 25~30 55 0.85
3 a c 500 40 25~30 50 0.80

*a: ferrous ammonium sulfate 9} hydrogen peroxide
b: hydrogen sulfite 2} hydrogen peroxide
c: iso-propyl aleohol 51 potassium persulfate
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Figure 1. Apparatus for exposure.

A : Die B : Lamp
C : Lamphouse D : Shutter
E : Target
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Figure 2. IR spectrum of PAA-1.
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Table §. Elemental Analyses for PAA-1 and PAAND

Values for Elemental Analyses

Polymer Mol. formula Found (%) Calculated (%)*

) H N H N
PAA-1 {C3HsONY, 50.32  6.92 19.92  50.70 7.4 19.71
PAAND** {C1sHoOsN:S 7, 52.42 263 14.45 51.64 281 14.21

* Calculated data from the degree of polycondensation

** Contained amino group (20mol %)
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Figure 3. IR spectra of PAAND (solid line: before

exposure, dotted line: after exposure).
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Figure 4. Relation between weight of coated film
and weight of residual film (sensitizer:
picramide).
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Figure 5. Relation between yield of residual film
and exposed time (sensitizer: picramide),
O: Wo=(510+3) X10 2mg/cm?,
X: Wo=(250+2) X10 ?mg/cm?
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Figure 6. Effect of the concentration of sensitizer
added (sensitizer: picramide).
Wo=(250+2) X 10 %mg/cm?
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