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Resear ch progress of fluorine-containing discotic liquid crystals

WANG Guixia, LUO Zhaopeng, YIN Yutong, ZHANG Linfeng, KONG Xiangfei"
( College of Chemistry and Biological Engineering, Guilin University of Technology, Guilin 541004, Guangxi, China )

Abstract: In recent years, introduction of fluorine atoms for material modification has become one of the
hot research topics. The influence of introduction of fluorine atoms on the thermal properties, charge
transport performance and liquid crystal phase behavior could improve the thermal, optical, electrical and
magnetic properties of materials. The synthesis methods and properties of discoid liquid crystals containing
fluorine have attracted extensive attention due to their high carrier mobility. Substitution by fluorine atoms
in the core, chain and bridge positions can significantly improve the phase transformation properties, like
thermal stability and columnar phase order degree of liquid crystals. In this review, research progress in
recent ten years on modification of discotic liquid crystals by introduction of fluorine atoms was summarized,
which proved that fluoridation was beneficial for property enhancement of liquid crystals, followed by
discussions on applications of fluorine-containing liquid crystals in other fields. Finally, the existing
problems and future development direction of fluorine-containing discotic liquid crystals were presented.
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Fig. 1 Early research in the rigid core fluorine substituted
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ZHAO %P8 5 Scholl [, #F—HE& M T —
RGN L A SR, Hrp S UL &
ZER R BT s . ] DSC. POM R T 46 &9 10 i
PRI, A =BG I A W e,
e P B AT A R TR FE R Z 8O B W s PR,
FHELT Ds, Dgifisemide 2 154 °C, {H DaAHEL T
Ds, #ESREIRT 9 °Co R MR o A9 SR T . 3
HOR T AR AHEAE R, B0 THARM AR
B, BTLMEE Y Ds. Do ¥ HA BT H far i is 14 G
(BT EBE Ds: 1.6x10° ecm?/(V's), Dg: 1.5%
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N, A FNCER . BRSOV L RIVER, AR TS
AHAGTE i 20281,

OR OR

OR OR
Di:R=CHy; D;:R=C;H;;
Dz: R= CﬁH[g D4: R= C6H13

2018 4, RGNl L A Rk, KW T—
PRI A (TN ) BUERRIE FOEA R M, 2544
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FIHRAL A W 52 05 3 W R T, XRD ik &
B, LAY N 7R 1 TR Y R P9I S O AR AR
(181~199 °C), SRMAERARAEEEYE BN, JERUH
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2012 4, HOUTEM Z5MMfE T — Ff 2 280 350k
&Y, ST TR . POM AR W% 3] BH 1 /Y ik
fiAle XRD MHAGER , %L &WAKE (50 °C) B
ISR T AR A, SR (250 °C) JE RS I HER
o ZIEBWE-6 Clifth, 78 350 CHNIIAR LA
FAAS | E B2 25 0 o EL AT AR A3 58 5, E-6~350
°C (DSC ik & ) H D8 1) IR Y8 B N n] R Rl e
A AR A

R = O(CH,)y(CF,),CF;

2020 4, QIAN ZEPOHZIE T8 B i 1 £ 45 o
A SR ECR AR A W S MR B RE R Ty
%, RWAREY (PHT) 4540 F R~ ., PHT
HAHARAT . BESRRe s RS 5m
P, Jf H PHT AAbA25 A R X 7 7 it &) T4
WA . HE—Hh, AT SN R AW,
4350 R 33 ) PHT-co-POF itk B3R & 4 PHT-b-PYF
FH DSC. POM WA T3R5 ) i ok BE A b M g
H5¥RY PHT (115 °C) M, mBRAY PHT-b-
POF HA W &M (117 °C). — R &
PHT-b-P9F ' PHT MR &h A5 POF (3R [2-(& % T 5%)
O HE W VNI TR TR 1) 19 45 1) [R) 14 A 22 180 9 R 43
B, A—Ji e POF B B AR AR R, I
AT 241 ) YRt R P R TR 2 s i 1

CH CH
1 3 ] 1 3 ]
—iCHngO In —{CHZ (=0
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w—d\/o—?

R BR A YPHT-b-PIF

2021 4F, ANDRE ZEBURESE T & =R B0k
Won P AR 75X T H R S TN s, &
AR EOIR 5> TS5 4 F Fifs . POM 5 DSC il
R BL, ANCFE O B g I 1 A% A TT 43 Sl 2 T 2
ZF 187 °C (04-3). 262 °C (Py-1), ¥E T ICHHL
RO T BT S (95 °C), WERTT TR TE
e, I 0T LI B e T 094 F 18 3R B R A2 RE 1Y
FEARAR , R Bh % A Y Bl S 2 s, Py-3 YR
e venl LAIKF] 110~218 °C B4 A W 4% 15 Ak
ST T R o SRR, 0 A R A% 2 R
b P B AE — 3 Hod — AN 8 Ak B e A B AT
HEARAHIE 11 9 K 3 B ROBE B AIG , 177 40 I 1 A0
AR T A, SEW G S B E =T, T
PIE RRE IR S o X ANEE IS 5 5 22 1 e S TR
H X R R SRR T M B A3 i — 254

O OR
|

O,-n: R = C,Hy1,
n=1,2,3,4,5
0,: R = CH,CHF,
NN OR 03: R= CHzCF3
0O,: R = CH,CF,CF,3
RO Os: R = CH,(CF,),CF;
(0]
(0] OR F
Pl-n: R= C,,Hz,,u,
F N 0 n=1,2,3,4,5
Al \N Jg  PxR=CHCHF,
2 R P:R=CHCF,
P4: R= CHchzCFg
RO . Ps: R = CHy(CF,),CF,
(0]

FERLR AT F OS5 04T R AT — 3 A, A
LT A SO R A, OB PR B — a2 B50i A 7 Y 6
S ARG R . R, g R A
T E W, W I e e s T A e A 1 34
M FEA
13 8ERFEHMLEBRRISRES

2007 4£, KOUWER 25264 T 27 & )
FNEBE W BRI SAL A Y, S5INTF BTR . DSC 5
XRD MK UER], #AREAR (Qo. Qi) FIER =tk
AW (Qq4. Qs) ¥WEAWMIERE, W LI A 1)
FOR A, X TR ED Q.. Qs, KM

SEMERE T IR SR 1m B A, $RTHE RS (Qy:
176 °C, Q;: 192 °C), X F etk &4, Q4 MLk
FAERST Qs i SIFAT 13 °Co

Q,: X = OCH,CéF.3
Qs: X = OCH,C,/Fx

Q«: X = OCH,(CF,),(CH,0—R!
Qs: X =0O(CH,),,0—R!

2018 4, CIASTEK-ISKRZYCKA ZBE T
A PSRRI EE AW, 5N B, JRERE
5% 1 WA M B A S e, e R Y o Rk
SRR ZTH AL, fE i T 5 AR AR A SmA
1) MIE L. it POM I XRD L4 & AT AE
YIRS AR AR E T, 4 Bk &9y AT st
B, AHJE n=8 =PI LL T n=6 MY [F] R Y HA E 5

AU ARARL R, 4R T iR 58 (R-6: 183 °C
R;-8: 219 °C. Ry-6: 130 °C. Ry-8: 184 C), 5

SCHRPYZE B — 2

o 2

o3 O*\N/O
RO 0 OR RO OR

Ry-n:n=6,8 Ryn:n=6,8

R=0C 4@70(CH2)6(CF2),,F

B, SRS T BER 2 8 RO AE 2
Trf, HAA O RO TR HA A D5 S BLR
JEFAEARFALE W ERL, TR S T 1ol fl . #UR
TG AT L 25 3 50 01 [ EE N ERR A AR T
MRS AT TR 25 PR THE IR A RS E M, A
SR Pt R A DR IR 552 B I T e e DA 2 ) A R B A
AP BEA R RMERT, HE X TR U BB E 2
(E T AT R, WA A MR ARCR,
U RAT — 2% BN 5 13 3E 7 7 D L BEAR 728
MBS A B AW AR PR

2 #WEFAEABKSF
TSR 7 HAT SR 09 TR E5HA 7-m
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FeHEE R, T DL ' A e S A AR RV e
PrE . TR ZWF 98 B AN Ja) BR F 2R o+ B W S PR T
IS HOG RN, SRR . K BHAE HEL itk
SEATUIT AT FE S 8E T BT R S

2018 4F, PARK ZEPNGH T —Fiifb S 269
A CESFITT TR ), Hog /D80T LLRI R A 2R A0
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