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ABSTRACT. Photosensitive properties of naphthoquinone-1, 2-diazide-5-sulfonyl esters(PGND,
BEND and PVAND) of polyglyceryl phthalate(PG), bisphenol A-epichlorohydrin condensate(BE)
and polyvinyl aleohol(PVA) were investigated by the change of solubility before and after exposing to
light. Various samples coated on glass or quartz plates were exposed to light wunder various condi-
tions and steeped in aqueous alkali solution, and then the yield of residual film(W/W;) was
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determined. The yield of residual film, which was closely related to the sensitivity of the film, was

affected by the degree of polymerization of the backbone resin,

sensitizers and their concentration.

In polymer homologs, the sensitivity was dependent on the degree of polymerization(the higher, the

better), And also, it was most effective when 5 95 of sensitizers to esters was used. The minimum
-exposed time was 0.6 min. for PGND-1, 1.0min. for BEND-1, and 3.0 min. for PVAND-1. Most

effective sensitizers for
S-nitroacenaphthene and picramide, respectively.

PGND, BEND and PVAND among those used here were benzanthroue,

The spectral sensitivities of PGND, BEND and PVAND were examined by comparing their spectro-
grams with UV-spectra in a solid state. Also, the sensitization and spectral sensitivity of the above

polymers were studied. All the polymers containing the sensitizers showed optical sensitization.
the fact that in either case of sensitized or unsensitized sample,
wave length were almost consistent with sensitivity maximum wave length,

From
the ranges of absorption-maximum
it was proved that the

light absorbed by a sample served efficiently for photochemical reactions. Benzanthrone was found to

be an excellent sensitizer for PGND.
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Table 1. PGND, BEND and PYAND used for

sample.
Sample es?:gfiiitgn Backbone “‘?t‘fe? Ea&l{:ﬂéne

(mo! %)* Tesin resin**
PGND-1 86 PG-1 1200
PGND-2 80 PG-2 1120
PGND-3 78 PG-3 850
PGND-4 82 PG 720
BEND-1 79 BE-1 1320
BEND-2 76 BE-2 950
BEND-3 75 BE-3 820
PVAND-1 61 PVA-1 1400} ***
PVAND-2 60 PVA-2 1200

* Estimated from the esterification value®

** Calculated from the data of cryoscopic method®

“k*Average viscosity degree of polymerization
{saponification value, 80 %)

Table 2. Preparation of photosensitive sample
solution,

Resin (g) Sensitizer (g) Solvent*(ml!)
PGND 1. 00 0.05 50
BEND 1.G0 0.05 50
PVAND 1.00 0.05 50

*Ethyl cellosolve
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Fig. 1. Apparatus for exposure.
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D : shutter, E @ target.
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Fig. 2. Relation between weight of coated film
and weight of residual film(sample : PGND
-1, senmsitizer : benzanthrone).
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Fig. 3. Relation between yield of residual film

and  exposed time (sample : PGND-1,
sensitizer : benzanthrone).

QO+ W,=51013, A : Wi=300+4, X : W,=
2212,

Journal of the Korean Chemical Society



Rkt filgel BRY HRGX) 273

Table 1914 Fng vre} o] PGND & FG
& naphthoquinone-1, 2-diazide-5-sulfonyl chlo-
ride 2.4 ester {t. A 2 A, ester {LFTEA
oA = HEE BELE doluA g8 Re=
A ey o] AL EEe] WHARMA PG R
PGND 9] sFEA#e} stEfES 45371 2 o
Az Y Ao F8 Yl Adrck watAy
PG} PGNDY EAKE M-8 A2z
Fig. 4 PG 9 BAE(EE PGND ] HAE)
7} PGND & BEfiEel vlA & 9 #o] HK3H
BEHE £ PCE AT AEY BEESFF
Agth A G Sd FRES HROe
A& Forsa Ak

% Rl £EH BEozA BEREMHR
e 4% FEimEel ded o) HERES) B
H, F wEhEsd Bk 28E RIEBX
#HR@)olela 3 o] 2AF PG EEE Aol
o =Table 33 Fig. 59 72 A7F Ak

pH Al WS FHY BRNT Bk
BFts 4§ picramide (mp 190~191°C), ben-
zanthrone (mp 170~171°C), 1, 2-benzanthra-
quinone {mp 167~168°C), 2, 6-dichloro-4-
pitroaniline (mp 194~193°C), ¥ 5-nitroacena-
phthene (mp 181~182°C) 5HHRAE A
o}, EELKIIRY W EA o E WEEE #R
4+ PGND-1, BEND-1 2 PVAND-19 Rl
BE %% Fig. 6, 7R 8o HFIFL

R GRE PGND-1 9 #§3] 4+ benzanthrone
>picramide>1, 2-bzazanthraquinone>>5-nitroac-
enaphthene>>2, 6-dichloro—4—nitroaniline & =4
<l 3, BEND-1d| #a&l A& 5-nitroacenaphthene

> picramide> benzanthrone>> 1, 2-benzanthragui-
none>2, 6-dichloro-4-nitroaniline &} JHF AT,
x5} PVAND-1 of $§3]l+]& picramide>>5-nit-
roacenaphthene o] NEFF G oW} =2 4fo] FRGIE
= BXEE 1657t A = EES B §ldd
o,

o] 43} 7o) odl {L&fo] FHE ERAHQY
7te E2d] FgH o2 BiRe ot 8l
=,

WA Rl 98, FEAY ERES —
RIZ A, benzanthrone & FEin&EL} PGND-1 9
BRI BARE Fig. 9 2 100 FEoReIsich

ele)

Yield of residual film
{W/ Wo) X100
a
o

0 I 2 4 8 |6 32 64 i28
Exposed time, t{min)
Minimum exposed time of various PGND
(sample : PGND, seasitizer ! benzanthrone
W,=(221%2) - 107 mg/cm?®).
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A PGND-3,

Tablz 3. Relation batween minimum exposad timz of PGND, and degree of polymerization of PG.

Sple | Yok We of | Defree of polvmeizstion | (u/amyscagy | Minimum exgosed
PGND-1 1200 i 5.3 189 0.60
PGND-2 1120 ] 5.0 200 2.12
PGND-3 ; 850 , 3.7 269 5.01
PGND-1 72) 3.2 313 10.00
PGND-5 1 540 | 2.3 417 20. 02

*Average degree of polymerization calzulated base on the molecufar weight determined by the cryoscopic

method. ®
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Fig. 6. Effect of sensitizers to the yield of residual

film (sample : PGND-1, W,=(22142)-10"*
mg/cm?).
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Effect of sensitizers to the yield of residual
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107 mg/cm?).

O : picramide, X : nitro acenaphthene.
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Fig. 9. Relation between amount of sensitizer

and yield of residual film (sarople : PGND
-1, sensitizer : benzanthrone, W,=(231+3)
+ 10"’ mg/cm?).
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Fig. 10. Effect of the concentration of sensitizer

added (sample : PGND-1, sensitizer :
benzanthrone, Wy={(231+3)-10mg/cm?).
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Table 4. Absorption (Max.) and sensitivity (Max. ) of PGND-1, BEND-1 and PVAND-1

” Absorption, max. Sensitivity,

Sample Sensitizer (rag0) max. (mg)
PGND-1 None 284 280
BEND-1 None 275 272
PVAND-1 None 270 265
PGND-1 Benzanthrone 382 380
BEND-1 5-Nitroacenaphthene 360 365
PVAND-1 Picramide 358 362
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