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Abstract — A novel dichroic azo dye having UV absorbing moiety was synthesized and then poly(vinyl alcohol), PVA-dye
polarizing film was prepared by dyeing process. The UV-Visible spectrum of PVA complex prepared with a UV absorbing dye
showed absorption band corresponding to dye chromophore at 556 nm. The prepared polarizing film exhibited a high polar-
ization efficiency of 99.5% and a good trarisamce of 40.5%. Especially, UV shielding effect for UV-B range was excellent.

The heat and humidity resistance of PVA-UV absorbing dye polarizing film was higher than that of a conventional PVA-I

polarizing film.
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2-1. Aok &l xj=

B Aol ALg-g PVAE Polyscience IN@25-E 43
HA%F 78,000% 133,000(saponification: 99.7%) A4S AH-&-5F
t}. o] A A ro] §}Ado)) ARR-EF 2-(-aminophenyl)-6-methylbenzothia-

zole, 2-methoxy-5-methylanilingresidine), 2,4-dihydroxybenzophenone,

1,3-dihydroxybenzophenone(resorcirl)AldrichA}414, 1-amino-8-naph-
thol-3,6-disulfonic acid monosodium salt(H-acid), NajN&ulfamic acid
© TCIoA st gAY glo] ALgatsieh HgEE A=zl A
43 Na,SQO2} boric acid= AldrichAtollx] =9)ste] o= AMg-st5lr).
2-(p-aminophenyl)-6-methylbenzothiazole-7-sulfonic &ei@-(p-amino-
phenyl)-6-methyl-benzothiazei® H,SO,Z 180°Col|A] 24A] 7+ &<t
sulfonation¥8-0.2 A ste] AHE-SISITT.
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£ &3 72}, 2-(p-aminophenyl)-6-methylbenzothiazole-7-sulfonic acid

3.2 (10 mmokE NaOH +&-2(50 ml, 0.21 Ny -2 & 127+ F<t
IPAZIL), o] Sdllo] 35wi% HCI5E 4mig A7l e
2 0-5°CZ FA5EA NaNO, 8- (11 ml, 1 mollg F&r7] &
2/ 7k Bk T]olxsl whg-S vk whgo FefetR] @S e
sodium nitrités- A A7 $8te] 472] sulfamic aciéE: F7Fgt). o]
tlokxFY 4942 p-cresidine 1.37 g(10 mmed) =<1 HCI 584 (50
ml, 0.2 Npll AtA7|8A Tdst =04 247} 5t 9ha-A] 71}, vk
TR F gAS AT L G4 FEA R R AHE S 70°C
oM 2407 AFAZAA F7H A& (25 EATHEE: 75%, 20 g).
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Y& 9.36 g(20 mmolg NaOH<=£-1(200 ml, 0.1 Ny &
A 1A]7E 5 kAFIT o] E-fof]l NaNO,(1.5 g, 22 mmol)
LLE 0-5°CE ¥ % 17.5wit% HCIG-8-<Y 16 mpi] vt
A 7F Bot tjolzs} vka-2- AlZIt) k9] sodium nitrite
2 A A7) $)5te] 2% sulfamic aci& A 71sic). o] TekrErd &
#-2 H-acid 6.88 g(20 mma#- Na,CO; 1 g(10 mmoky] T-7-E NaOH
£-1(200 ml, 0.12 Nyl FBPA7|HA 124]7F 59t w2170 o] whg
o] F52 W7H4] 10 wt% NaOHT-&-& A8l whg-8-9e] pHE
8-92 FAA|ZIv}, W58 F 80°CollA] NaClg AHg-3te] 94 (salting

outp]zl £ 70°CoA HEd 95E AFXIZIY}. NaClzs) 8o

2 i AFAIZL F 70°CAA 2487 H3A A1 SBMMAH &

ES AAHG& 85%, 11.660)71<14] ¥4 SBMMAH 8.2¢% ¥

% DI water 100 n#l 10 wt% NaOH8-41-8 dAF A7slHA]

A38] BEAIA Ad2A] AT BRE EFAIZITE o] £ NaNG,
802 ¥ RS 0-10°CE §AA17] & 35wt% HCI 10 mE

JBHAIA 247F &1t Hokxs) whg-S Agit} W8 § e of

A8 A A7 fsle] sulfamic acid &% 3 7Fshol. 2,4-dihy-
droxybenzophenone 2.2lgNaOH 5 ¢& DI water 100 nif] =-0]3L o]
Q.onoﬂ O]—oﬂ}ﬂ zﬂz@ diazo%‘?ﬂg s 0}7\17] ko3 H]—_Q__Q.OHQ_ pH 8.0-
9.00.2 #-X]31HA] 0-10°CIA] 247+ E<t couplingBH4-2 al gttt} o]
Thg-&elo NaCle ¥ 9447 & AEd &35 #4710
wt% NaCl8A 02 AlHg & 247 F1F JAF7AZRAA J]rEWJ
UV &= moiety2 2= SBMMAH ©]414 ol2dE5 S AithEe
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2-3. PVA-dye HEEZE =

PVA 252l HE& A2y o8] Azxstda, 95 FA= 50um
Aeg %3 o}oi\:‘r PVA 25 A9 542 -step profiler(TENKO P-
102 &A1 th 989 2% 40°CoA UV &5 moietys Zte=
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PVA HE9] A4l & dA7ddx] Azst 41718 AHg-ste] 3wt%
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H, BC-NMR &3-& TMS(tetramethy! siliane] Z3+E DMSO(dime-
thyl sulfoxide)-¢%} CDCLE &vl= AFE-5l] FT-NMR 37| (Varian
Gemini 500 MHzRE 33932, FT-IR 2 EH L2 R 23 7](MIDAC
Prospec& /\]—&0}051 4d 713 2 KBr pellet Fe] = 27gs1e] At
UV-Visible &4-& UVNIS/NIR #7 1(JASCO UV-570% AH&-3t5Th.
ISCO ODSZEF} V4 UV AZE7]1E 25 HPLC %] (JASCO 807-IT)
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3-1. UV &% moiety2 ZH= SBMMAH Ol=¥=9| =

H AxoA S UV EF moietyE 2= SBMMAH P 89] T2
= FT-IR ¥ UV-Visible #38} 4= ZASIE . UV &5 moietys
Zh= SBMMAH #&4 9E¢] FTIR 2HER-S Fig. 1o Ve t).
g7 Ao 2oz =949 Ar-OH, Ar-NH,, HEA] Ex= WEr],
AL 9} &E719) alHE peak 3,450 cnt, 2,900 critt, 1,600 e}
1,206 cm™l Yeh s 2o & Bo} SBMMAH dE7} 344 218 &
1% 4= T} Fig. 2= UV &5 moietys zH= SBMMAH ¥ &<
UV-Visible 2= E# O]E‘r WA E] 9 e Aol EE = peaket
ohx7]e] e olFAgel sjg=e 317} 285 nn@t 590 nnvl| 2k
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Fig. 1. FT-IR spectrum of SBMMAH dye with UV absorbing moiety.

AES Y] Az} BPEX 413

-

Absorbance

0 T T T T T
200 300 400 500 600 700 800

Wavelength (nm)

Fig. 2. UV-Visible spectrum of SBMMAH dye with UV absorbing moi-
ety.
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3-2. PVA-dye HAZEo| HASS I UV xlEt M

SBMMAH, UV &4 moietys Zt+= SBMMAH 9 =9} A&EA} UV
ZPAA|Q] resorcinol SBMMAHS: widhet 952 217 PVA LA
S =3lo] HYEL A F UVVisible 2R 2oz
UV 2542 H71sdtt Fig. 3 o] 435 =255t SBMMAH
98 B 9502 A" PVA H3EE-L 300 nmZ FolA 32062
EL B2 vEhlls 9, UV 5 moietyZ Zh= SBMMAH I
= AEAF UV 23A resorcinog AHe-sto] 92kE PVA HEEE-L8 5%
o) mj-g- ¥ BS-5 VERIYE 53] SBMMAHS] Rt UV &
2 moiety’} =YE Q8 EA9) 28] FAE PVA HSEE-L 300-350

80 B
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Fig. 3. UV shielding effects of PVA-dye polarizing films.
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Fig. 4. UV-Visible spectrum of PVA-UV absorbing dye polarizing film.
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Fig. 41 UV &% moiety2 ZH= SBMMAH $ES PVA Zi2}
A2 A#} Fo] Uv-Visible Z2HER-E VEPSITE I8 FAk 93]
kg0l AP 7] A PVA ZEAE 7 F GGolA T4 peakt
FABEA riF AR Foll= &5 peakl VERAl . o]¢) 7
L AN RE 7 B2 PVA ZEA fjER A Yo A9 28 ¢
T o mEbA JHAIE g oa] G s ek AR T S 9
3) HFEAL 7EA Hr

LCDo AMS-S= HFEE-2 AlS Wee] HAIEY F450] 5
o, 7F 223 BAS B3gy) wgdago|r). Fdo vhes 2Be
i HgE dog HPPES TS ek g} £3go] thEn
2 w9 g T8-S Sgste] Hgho 2 WrHETH19). Fig. 5
due] F= 0.3wt%, EF1 1 wt%e] Na,SOE A5t 5009& ¢
Ag PVA "5 92171 H3EEe) HAES ¥ FHEE Ve
At FFRAIZ) we) HgEEe] HEEEL SR T 7
2315 UV 5 moietys 2h= SBMMAHZ 997HA17] B398
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Fig. 5. The effects of dipping time on the transmittance and polariza-
tion efficiency of PVA-dye polarizing films.
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Fig. 6. Heat resistance of PVA-dye polarizing films at 108C for 100 hr.
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7)&] durzo 7 ARR-Eo] 2 PVA-LA HALUES g o=9] o
=3 wE] Al met HFELo] IA 743TH20-24]. B A
TollA Axg PVA-dyed] HEEE W3S AES 435 Fig. 6l
VERRATE PVA-I,7) A3 ES] 49 100°CoA 1000 7F ] gh 5
HFa o] 40% AR AR EAof 28] 2" PVA-SBMMAH
A €3 U Eo] AL HAag "yt AY g1k 53 UV FF
moiety2 ZF= SBMMAH®] 03] 2HA|d HAE S0 JrAe nf$- 5
ofytth PVA-LA HAEEL 2ia W] I Ex | g JH= Z7
£9=7 Aol ¢l o] FE L9EE BO EoA 44 gl
o] HAFLo] = 742 drh PVA-SBMMAHA] HAE2 7
] 2210l A5 227 PVA 228AF o) #4283 == van der Waals
AFoR FAA ] ov AR o FAAY|7L & HE A 2

——o— PVA-SBMMAH dye complex
—e— PVA-UV absorbing dye complex
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Fig. 7. Heat and humidity resistance of PVA-dye polarizing films &

90°C and RH 85% for 100 hr.



UV &4 moietyZ zH= ol olx@as

—  PVA-UV absorbing dye complex
....... PVA blend of SBMMAH and resorcinot

3

Transmittance (%)
8

Wavelength (nm)

Fig. 8. Durability of PVA-UV absorbing dye polarizing film for UV
shielding characteristic at 130°C for 50 hr.
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