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(54) Title: OUTSTANDINGLY DURABLE AND HEAT-RESISTANT POLARISING ELEMENT, POLARISING PLATE AND
IMAGE-DISPLAY DEVICE, AND POLARISING-ELEMENT PRODUCTION METHOD
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(57) Abstract: The present invention relates to an outstandingly durable and more particularly heat-resistant polarising element,
polarising plate and image-display device in which the zinc, boron and potassium contents are controlled within a specific range,
and to a production method for the polarising element. In one embodiment, the present invention provides a polarising element in
which, based on the weight of the polarising element, the value of zinc content (wt.%) x boron content (wt.%)/potassium content
(wt.%) is from 0.1 to 4.0, and the boron content is from 1.0 to 5.0 wt.% and the potassium content is from 0.3 to 2.0 wt.%, and
provides a polarising plate and an image-display device comprising the same. Further, the invention provides a production method
for a polarising element at least comprising the steps of dyeing, crosslinking and washing, in which: in the dyeing step, a
poly(vinyl alcohol) based film is immersed for between 150 and 300 seconds in an aqueous dyeing solution having an iodine con-
centration of from 0.05 to 0.2 wt.%, a potassium iodide concentration of from 0.2 to 1.5 wt.% and a temperature of from 20 to
40°C; in the crosslinking step, the poly(vinyl alcohol) based film is immersed for between 30 and 120 seconds in an aqueous
crosslinking solution having a boron concentration of from 0.36 to 0.83 wt.%, a potassium iodide concentration of from 4 to 7 wt.
% and a temperature of from 15 to 60°C; at least one type of zinc salt selected from the group comprising zinc chloride, zinc io-
dide, zinc sulphate, zinc nitrate and zinc acetate is included, at a concentration of from 0.4 to 7.0 wt.% in at
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least one aqueous solution constituted by either the aqueous dyeing solution or the aqueous crosslinking solution or another zinc-
salt aqueous processing solution; and, in the washing step, the poly(vinyl alcohol) based film is immersed for between 10 and 30
seconds in pure water at a temperature of from 25 to 30°C. The polarising element, polarising plate and image-display device of
one embodiment of the present invention exhibit outstanding durability and heat-resistance in that they maintain their initial or-
thogonal transmittance and colour tone, and they maintain their transmittance, degree of polarisation and colour tone even under
high-temperature conditions.
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=7ekal Wd #/5-9] F5HeAd-S v ulslo] B*Zn/

A7) FeHEAd & N&K 54 7] (analyzer)(N&K Technology Inc.) 2 54 3% 2.1,
SA FEA L ok b WAE A GO R 548101, Al F I (Te)9F A ul
AAx, vy #ge Agae AN wake 2 v ] dg-2 ea HHak)
Ao g Adstar, A HFE S AE FEF0] 9007 HES AR
WA 7§, T EE =43
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7R AA S 1WA 109] A G o] & L] ghER o4,
oA, ZHE 9] 35S ICP-AESH (Inductively Coupled Plasma-Atomic Emission
Spectroscophy) &. = -4 &l -3} 0.1, o] ZH-E] H F A Aol Zn*B/K 2]
s Aateto] a17) £ 20 YEFW AT A A S8 S A 8k alA) st
AR F A 0.1g(=L 3)S F 8kl of 7)ol T 2me(E 2 H ) oF 21§k A2k
3(CE Y Y EHE H7Este] 4 S Fal AlRE Gl A AT I 5, A5 7F 9 3
Sl ¥ W, 2550 (A #E)E A bete] g s v o F, 4] 4|
£-oN-S thA] 104 84 & U9l ICP-AES(Inductively Coupled Plasma-Atomic
Emission Spectroscometer) = 1-2] 5} 91 t}. ICP-AES(ICP 5300DV, Perkinelemer)<-
e 4o 2d o8 238t £1-F A ¥ (Forward Power) 1300 W3 & %]
0] (Torch Height) 15mum(2 2] V] B]); & &F2v) 7122 55 15.00 L(# E] )/min; A] &
7}~ 35 0.8 L(Y B Y/min; ZE7}2 35 0.20 L/min & BX £5 1.5
m¢ ("2 2l 2] ] )/min.

[223]

[224]  W]ale] 1, A AT 1,9 2 109] JHVXMH ZHE 5-7]§h% 2 ESCA(Electron
Spectroscopy of Chemical Analysis)'H & 2 41 5}o] I 40 YER AT
ESCA(Electron Spectroscopy of Chemical Analysis)i-2]"H-2> 324} -3 7] (XPS
=2 ESCA, 5% ESCALAB 250(VG) & AF-&-3ko 817] 3 137} #ho] g =
HFaAe] S ol A ko 13 A4 7L;q;<qoﬂ/\1 of¢d, ¢l & 49
A% (at%) S SA kol o] ZHE ZF YAaA N9 THS 1*&0}04 [Zn+P]*B#k&

Tk @, B A A oo A, ESCA B4 271 & v} o] &9l

[225]

[226] <ESCA B4 =74>

[227] (1) 212 ESCA A =8 23

[228] H o] A A1 F¥ 1 2.5 x 100 mbar

[229] X-# 0] 3332 monochromatic Al Ka(1486.6 eV)

[230] X-#lo] ZF(spot) 71: 400um(7}o] A M| E)

[231] g2 W= LargeAreaXL

[232] S g o] X =: CAE(Constant Analyzer Energy) 5.5

[233]  Ar o] o A: o] H £ 0.1 nm(H} =" E])/sec (Mag 10) Si027] 5

[234] 713} B 2 (Charge Compensation): A ol U A| 21 A} 52| = 71 (low energy flood
gun)Al-E, o] &FH | = 7 ARE-EFX] gk

[235]

[236] (2) AG A AL o A

[237]  317] 32 19 A AA PO E HF S o F5ke] HPFAA FHORE B 4o
200nm(LF =1 B 7EA] ol A o o}, 91 B g4 0] S-S S48 102 E <t
of A e} L2 A HF AR Inm(H =1 B]) 7} of) A E T, - Al @ ol A = 317 3% 1]
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=759,

o,

=
B

o 4 shel,

B.7F B AN A AFiase g
A
(s)

e /ng | Kl B Zn*B/K | B K Zn
(wr¥ (wt%) | (wt%) | (wt%) &k wt%) | (we) | (wt%)
0. 0 5.0 0.64 - 0 210 [ 1.10 |0
0.1 1 0 5.0 0.22 - 0.087 1 0.24 | 1.60 | 0.58
0.1 1 0 1.5 0.64 - 4.39 1230 |0.22 | 042
0.1 1 0 5.0 0.64 100 0.086 | 1.3 0.3 0.02
0.0z 7 0 10 0.92 60 0.078 | 1.6 2.45 10.12
0.1 1 0 0.01 [0.61 - 6.6 2.2 0.15 | 015
0.3 1 0 5 2.5 20 5.23 | 8.1 0.65 |0.42
0.1 1 0 5 0.64 20 1.38 1220 |0.7 0.44
0.1 1 0 5 0.64 20 2.08 1240 |0.67 |0.08
0.1 1 0 7 0.64 20 1.56 | 240 ]0.97 |0.63
0.1 1 0 5 0.46 20 0.856 |1.40 |1.00 |0.61
0.1 1 0 7 0.46 20 058 |1.30 |1.60 |0.71
0.1 1 3 7 0.46 20 0.10 |1.33 |1.72 [0.13
0.1 1 0 5 0.64 10 4.0 2.60 | 0.58 |0.90
0.1 1 0 5 0.64 30 1.33 | 2.0 0.6 0.4
0.1 1 3 5 0.64 20 0.42 | 1883 | 1.11 |0.25

3 5 0.64 20 0.29 |2.01 |1.30 |0.19
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bk 4 A5 Hg=F x7] A B4
B+Zn/K A L*ab Te X Tc/Te,mmay 1
Adodstg  |AdEsks |Foasks

Hlile] 1 [0.00 1.00 1.00 1.00 1.00
Hlae] 2 0.087 1.14 1.07 1.05 2.00
Hlae] 3 [4.39 1.21 1.20 1.50 1.70
Hlae 4 |0.086 1.15 1.12 1.20 1.60
vl 5 0.078 1.3 1.4 1.56 1.32
Hlie) 6 [6.6 1.5 1.32 1.2 2

Hlale] 7 |5.23 1.32 1.22 1.45 1.86
AAe 1 [1.38 0.80 0.22 0.44 1.01
AAld 2 [2.08 0.66 0.11 0.20 0.95
Axd 3 |1.56 0.80 0.18 0.43 0.98
AA 41 [0.85 0.81 0.37 0.17 1.13
AAe 5 [0.58 0.88 0.51 0.59 0.95
AAd) 6 [0.10 0.93 0.71 0.72 1.11
AX 7 (4.0 0.85 0.50 0.30 0.98
AAd 8 [1.33 0.75 0.25 0.3 1.0
AAo 9 0.52 0.10 0.17 1.1
AAe 10 0.41 0.05 0.08 1.2
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