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Synthesis and properties of high birefringence and
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Abstract: Next main development trend about LCD panels with light weight and high reliability per-
formance at lower cell gap is strongly requested from market. Therefore the development trend of liq-
uid crystal single material does have the physical property of higher clearing point(CP), birefringence
(An) and dielectric anisotropy (Ae ). Recent years, quaterphenyl single material could be improved
about the LC mixture performance at high operation temperature and high birefringence and higher re-

liability. A series of tetrafluoride substituted quaterphenyl singles were synthesized and evaluated for

Wi B HA:2017-03-215 83T H#:2017-04-11.
EE TR Wb & B SR 3 H (No.13211202D)

Science and Technology Support Program of Hebei Province(No.13211202D)
* WE KR A, E-mail : zx@slichem.com



678 W5 B

o532 %

LCD application in this paper. The single structure was confirmed by GC-MS, 'H-NMR, DSC and

other analytical methods. To compare with the general liquid crystal single material, quaterphenyl has

higher birefringence above 0.3, higher Ae above 20 and clearing point(CP)>200 °C at least. The rela-

tionship between structure and the physical property is discussed in this paper.

Key words: birefringence; reliability; liquid crystal; quaterphenyl
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W RE K B 43 KA 100 mL X 2 Z /R 2 6 2 B,
FEAK VAT MU L TCoK B R B T 8 T 28 i
|, FRFL L 0.5 % 2K (2 A% & B i #4045
it o 358 D A = ), 45 3] 00 S A 478 R -3 R-
4-fl-1,1":4",1"-=H6K 30.9.1 g, GC:99.2% .Uk
£.70.3%,
2.2.3 A" XA-2,3,4,5-m/-1,1:47,17:4",

17-m B3R (A) 89 A A%,

500 mL = A ANA 44.2 g(0.1 mol)4"-#
L3 -4-f-1, 17 4", 1= 2R, 17.6 g (0.1
mol)3,4,5-=F A MAR.18.2 g Bk 4. 240 mL
FI2R,80 mL 7K, Ny BR 4P T A A H = 2 5 Ji 5 4
0.5 g, M52 M T v 3 h, il 2 30 °C.

AW KAHFE 100 mL X 2 FIERER, &9 4
BUAH 7KV 28 ik, e T 28 10 FE R, i AR R
I3 A5 R 45 5 1 Ik, 10 A% W8 i b mE g
FE PR LG 3 A5 R 5 4 1 kLA 3 a0
K 29 g,GC:99.82% W F:65% .

o &

=%

nt
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x1 WHRAEY SLC1.SLCI-A 71 SLC1-B
Tab.1 Liquid crystals mixture SLC1,SLCI-A and SLCI1-B
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Tab.2 Liquid crystals mixture SLC2,SLC2-A and SLC2-B
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Tab.3 Parameters of A and B liquid crystals
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Tab.4 Parameters of liquid crystal mixture
SLC1 SLCI-A SLC-B SLC2 SLC2-A SLC2-B
Ae 9.5 10.0 9.7 5.6 5.8 5.6
K 11.2 12.14 11.7 4 15.7 16.5 4 16.2 4
K 14.5 15.6 15.0. 17.4 17.7 17.4
An 0.110 0.120 4 0.1194 0.104 0.108 4 0.108 4
71 61 57 59 75 70 72
CP 69 70 70 97 101 100
71/ K X An® 450.11 327.1¥ 356.1 ¥ 454.8 363.7 ¥ 381.0 ¥
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Tab.5 Reliability performance of liquid crystal mixture
Al M SLC1 SLCI-A SLCI1-B SLC2 SLC2-A SLC2-B
H B 2% LG 11.3 11.3 12.3 21.7 25.2 19.9
0X10"%/ 5000 Mj 4.7 8.6 7.9 9.0 17.6 18.6
Q- cm) 100°C 5.6 7.0 6.7 19.4 21.1 17.2
WIR 99.61 99.63 99.61 99.75 99.78 99.77
HL i PR R R ) ,
5000 Mj 99.53 99.60 99.59 99.61 99.72 99.70
VHR/ Y%
100°C 99.59 99.60 99.60 99.71 99.76 99.75

i o AT AR S RO A, A Bk A & B
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B, 0 A £/ 15 28 DA K H BH R AE ) 0 B Be 3R B Y

IR R, (HIEX L UV 5 B, i ik
A Jo BB W5 A0 B R A R R A A
Y TF 68% ~107%, VHR ¥ M\ 45 %0l - F
BT ARB B, % UV G VHR AR Y 158 2 45
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