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Abstract: Photosensitive compound, 1-methyl-4-[2-(4-diethylacetylphenyl)ethenyl] pridinium methosulfate(SbQ-A
salt), was synthesized from dimethyl sulfate, terephthalaldehyde mono-(diethylacetal) and 4-picoline. SbQ-A salts were
reacted with poly(vinyl alcohol)s, (PVA) in aqueous solution with phosphoric acid as catalyst to give photosensitive
PVA-S8bQ with different SbQ content and molecular weight. Relative photosensitivity of PVA-SbQ was determined by
gray scale(GS) method. The relative sensitivity of PVA-SbQ increased with increasing amount of bound SbhQ in the
case of high molecular weight(MW =77,000-79,000g/mol) as substrate and decreased with decreasing molecular weight
of PVA with about constant(1.3mol% ) amount of bound SbQ. The most sensitive polymer was obtained when SbQ
group content in PVA-SbQ reached about 2.63mol% in the case of high molecular wight(77,000-79,000g/mol) PVA.
This sample showed 90 times greater sensitivity than dichromated PVA as reference photosensitive system. PVA-SbQ
photosensitive polymer synthesized was applied to the photolithographic screening process of phosphor on the panel of
cathode ray tube(CRT). Phosphor slurry was made with PVA-SbQ, phosphor, a small amount of surfactant and other
additives using water as medium. The slurry was coated onto panel, dried by heater, exposed to UV light and then
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developed by distilled water. When a small amount of cationic surfactant such as cetyltrimethylammonium chloride was

used in the slurry formulation, the sharpness of phosphor pattern was equal to or better than that of dichromated PVA

photosensitive polymer system used currently.
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4-Picoline, dimethylsulfate(DMS), terephthalaldehyde
mono-(diethyl acetal)(TDA), piperidine, sodium
hydroxide, phosphoric acid(85wt%) % poly(vinyl
alcohol) 8] 4 grade & (MW=77,000—"79,000 DS=
88%), (MW=24,500 DS=88%), (MW=9,000—
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SbhQ-A salt
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~0S0,0CH;
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Scheme 1. Synthetic route of PVA-SbQ.
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Scheme 2. UV-induced crosslinking of PVA-SbQ.
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Table 1. Synthetic Condition of PVA-SbQ-H Samples and mole% of Bound ShQ

PVA-SbQ-H Synthetic Condition Mole % of Bound SbQ
Rxn No. PVA* soln.(7.6wt%) SbQ-A salt(10 *mole) H,PO, in PVA-SbQ
1 263g 4.40 0.94g 0.79
2 263g 8.16 0.94¢g 1.42
3 263g 12.38 0.94g 2.09
4 263g 16.68 0.94¢ 2.43
5 263g 21.05 0.94¢ 2.63
PVA* : MW=77,000—79,000, DS=88%.

Table 2. Synthetic Condition of PVA-SbQ-L Samples and mole% of Bound SbhQ

PVA-ShQ-L Synthetic Condition le % of Bound SbQ
Rxn No. PVA soln.(wi%/MW/DS) SbQ A salt(10 ‘mole) H.PO, in PVA-SbQ-L
1 263¢ 8.16 0.94g 1.35
(7.6/77,000—79,000/88)
2 263¢ 8.16 0.94g 131
(7.6/24,500/88)
3 267e 8.16 0.94g 1.27
(9.0/9,000—10,000/80)
4 269 8.16 0.94g 1.24
(9.7/2,000/75) ‘
2ko] 1.42mol% 3l PVA-SbQ 449 40gg 78t SbQ-A<d 2 PVA-SHQY Hol F4 Hol=Z(An)
0 o mOARG. o 4B ADREA 2 UV ksl 9E §4 Selasl whE 249
(25wt% 4-&o) 2mlE 7}5t3 247+ Eob Wuks} 7] $)5ko] Shimadzu UV-2100& o] &5}tk PVA-
A}, ojatm 7 wo@ &z, PVA-SHQ 2 ShQel 7+EE gray scaletio 2 Zmslgon o}y

71e} A7EA o] FRFek S TAATIL Fol&, &4
o], Blo]& AWBAMAEL WHIAANH &E
Azsla o5 Ze} vEtEdE Hdd =X, Ax,
X3, At RS AL dAe FEe
VMS-8000 image analyzer® A}-43}9ich.
2.4. @M 4 717]
SbQ-A<de] A& Fqldhr] $isted 'H-NMR
(300MHz Bruker AM 300)& AH3lglom Loj=
DO, W& EFA)EE tetramethylsilaned A}4-319d
t}. SbQ-Ade] Ao ~8lede KBr pellet o 2
Midac FT-IR &% ZTAE A}4-3}o] 2em™' resolu-
tiono & F3tglemn PVA-ShQ= -’éE”’"i Az
slod EAstgn). S ShQ-Ade) gE4 DSC
(Du Pont TA 2000)& AH&-3tgen, A8 35
20C/min £52 228 T,& =xabelch T
o]z} HujFHeB 3. F49 "JEH

o r[o m[

T43E, A7A A 23, 1996

AR UV 23719 Fheo2e 3¢ 2 lampd:
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o0, 3120me) o] R e At 4.2mW
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3.1. PVA-SbQ-H, L A|ZE< 8 % SbQ Tglat
of Ay

PVA-SbQe] 73 EAe Tl ShQ 734179l
kol oJEstmz2 PVA-SbQ @Aubsol slelA
SbQe) =jake Aozt Fo3kch PVAWY] =99
ShQdel gEAe 2ud v e AAA[15]&
olgatgdom A.=340nmel| 42 PVA-SbQ Als
T4 AT E UV 2FEAVR SH3l] A4
3lgct. Table 1ol PVA2Q} Zvjel H,PO,Y ¢k& &
At SbQ-A] k& WSS o §AE PVA-
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Fig. 1. UV-Visible spectral change of (a) SbQ-A
salt and (b) PVA-SbQ aqueous solutions ex-
posed to UV light.

SbQW ShQ =qj#Fs vehdigich. £abske] 77,000~
79,000017 7S} 88% < PVAS Alested SbQ
A whSAAE W, FAE PVA-SHQW SbQe
=qizFo] 1.5mol%7HA & uhs-449 Her} Ex|ok
stovt 1.5mol% olite) 7+ Hhe3F FA8 AHx
4% 4 PVA-SbQe] JA&4te] BA=E L) °l7;i
2 SbQ717F PVAd| =9l=le) aig} PVAUY ] 2
A/ FEo] s AEajel 74]“‘%’“*1]4
A A micello] AHEE 27)o= 44
He] AxZyrt vehlz whgo] o AP wa}
aggregate A2 Elgkol o] AW $LNA
A4 AAE dogle Ao HAskgu[15].
PVA-SbQ-He] A& 71228 HRAjeke]
PVAE M43 PVA-SbQ-L A25¢ F4shgon
Table 2| PVA-SbQ-L¢} ukez7 o ShQ Tk
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SAdA FAE ShQ-Ad % PVA-SbQE A4
3to] dAFE F4AE BE g ]S UV #
of EAIZE o 2E3AZY B2 AT wsE
Fig. 1ol ‘}eliigiz}. Stilbazolium~)9) o]& A4
A F Fel=rl 340nmolA e, o]Fe]
UV 3o %H‘I‘ scheme 29} 7‘,‘ cyclodlmenza

3.2. Gray scaletof| 9|3t PVA-SbQY Z4FE £X
3.2. 1. Gray scale(GS)H
234 A9 BEE EAsks WS gray scale
, AT, A7, Ated ol AAw
%MWE GSHo] BH3}H o] g}, ol E 7
B 9ol ZARAHFAE B2, AZAY F FEF L)
A7AoZ ME tf=24 wjAA step tabletd: U
22712 UV Zell 22417 3 @489 o= &4
F7HAE Fukgo| AW E o] FFHLA I} o} 9)
e (negative 3ol 7$) 2 2457} &
gl &l AAHE e (positive FQ) AR
vttt oo} o] Fubgo) & vehls i
35 SAIT obgA (1) o]&dte] I 47
o Aizte s Fahe e GSH olgdit 2]

Sl/SO: 10(Dk-Dx) (1)

u:j‘_
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F[F 1‘-\1 0 m& <

471K S=7|FA159 2
Si=dZA89 e
D=71821871 vehlle kel A9 $=
Di=dzA87} vehlle jdeolMY s

& AFAME @57 30 stepolz 7 571 &
E27F 0.1029] step tabetE Algstgow, olegjgh
step tablet®] SEAE IS 9 (DAL ofa)
()He2 239 5 Uk 3 PUgEE 7ENE
o SAHNE ALE Y patol(k-j) ol JEF),

Sl/s[’: 100.102(k71) (2)

3.2.2. PVA-SbQ-H ¥ Le| AtjzE

PVA-SHQA 234 +71el 4eigss &
A3ted A4 step tablete] £8 o4 g 9 7]
Bt 27& oldfol vpehiodct.
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Fig. 2. Relative sensitivity of PVA-SbQ with differ-
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7+E RefF et

wg 94A Table 29 w3z
PVA-SbQ-L Alg=9 4dz= W3tE Fig 3o
el ieh. BT SbQe) Fak(ek 1.3mol%) & 7HAl
Balgko] A2 thE PVA-SHQ-L X259 7%
B} ztael weh 4ags & & ddew o

Aol Ae4F A Fo HE 4=
37k57] WEelzte A7}
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z730 oo} AzH
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2oy [16], 0471011*%
H3le] FAE PVA-SbQ 7+

-
o

k

d3ts, A 748 A 23F, 1996

15

10

Relative sensitivity by GS method
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Fig. 3. Relative sensitivity of PVA-SbQ with differ-
ent molecular weight.
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Table 3. The Effect of Surfactant on the Sharpness
of Pattern in the Phosphor Screening Proc-

ess
Surfactant Relative sharpness
SUA-1 X
anionic SUA-2
SUA-3 X
SUN-1 A
. SUN-2 iy
nonionic SUN-3 A
SUN-4 Pay
SUC-1 O
cationic Sue-2 ©
SUC-3 O
SuUC-4 ©
X inapplicable to slurry formulation.
A bad sharpness.
O : good sharpness.
© : very good sharpness.
HYPAS 32E & 5 flolch woleA AHZAA
2 A3 S AolE S50l FAG] AREAAA : \
g Aesa) woke qo) dEst WoE Aolg & ORION ELECTRIC CO. LD,
A ¢ Add ] ) ] )
Fig. 4. Optical microscopic photograph of phosphor
3.3.2. ool H oA B0 pattern on CRT panel ; (a) SUC-4 and (b)
oFo] & ﬁ]tﬁ%@ ASS A7letde Hi u2 Wz SUN-4 surfactant as additive in the phos-
A sele] ATAs @apo] HAHA AHNBA phor slurry with PVA-SbQ as photosensitive
A AHEshA] ¢kors divco JA3 A= (sharp polymer.

ness)?] AL AL $ gldled, 2 FH:
SUC-47} 7}% $4% sharpness® RojF 3t} 7] WZolg A= Fig 49 (a)e] SUC-42
(Table 3). AL48E o] P dxtE9 A(image)d} (b)ol

olsh o] SUC-47} Fatt HAES BAFE A SUN-4E A43E B9 4H(image)$ VMS-8000%
& olzlo] WA Azl ke FAEE WAFEE  ojgahe] mmahsc.

YAk kel Sfal RA ) BAE Faa 5 PVA-ADC 7Helg oaah 2 melestg o
Q7] WEolsh Az, wak ALER 2o mekeR  mAl 23 THAAE Lol ARLAAT} oA
2 3 Fdol= o]n poly(acrylic acid) 2 poly 2 ol4H71 gt} a2} PVA-SHQ 7l e 3
(acrylic acid ester)§ binder& 3} carbon blackZ o] A 238 TA AL3F7] YA PVA-SbQ =}
gA=e] fd Fwo] Lo]&S ulx Q7] wEel, A 9] positive charge w&ol] L-0]& AHITAHAL A}
kol AWBAAE 2 Lol =XHAE A £ g Q3 ofeole ARNBAAY} Hgs & &
Fdo gol2A HE A AAH FAld SUC-4 A}, =3k ool AHEAA Fo|A alkyl chain
o cetylZlo] A& FAfA THE FAA Hof o o Zol7} o= Hx Zojo} g FTHE IfALE
=3 595 dabEolel g8 AREA Aol F 3l upEo] Fof nji o 2t FFAF G7|A %
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72 EAS Jehlle  1-methyl-4-[2-(4-diethy-
lacetylphenyl)ethenyl Jpridinium methosulfate(ShQ-
A%)E terephthaldehyde mono-(diethyl acetal), 4-
picoline ¥ dimethylsulfateZ o]&3}of §A3l¢ic).
SbQ-A93} PVAE FL(MW=77,000-79,000g/
mol) #AFg 7bal PVAW SbQel aeol the
PVA-SbQ-H A8 % SbQ #eke <k 1.3mol% &
Zou} PVAQ &43e} o} & PVA-SHQ-L A8E
S ATt Gray scaletl e 2 &A= PVA-SHQ
T&A rRAeA e AdEE PVAY SbQel &

o

ol F7hgel ahet F7hehelon), PVAS) Eajekol
5% BEE Bastdch = PVA-SHQ 2
4B YA 223 TR o148 4 Y8 B
skl n FAA Lefel AZA) Fole AVLAAE
Whshe 9uRe Ageot 37h9e ¢ 5 ddd
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