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structure to the solution, a manner molded by cholesteric liquid crystal (CLLC) is utilized for producing
the chiral porous polymer film, and then the research is carried out through permeating the solution
mixed by diverse proportions with nematic liquid crystal and different organic solvents into the film.
The results indicate that the polymer film responds to the solution and exhibits selective reflection,
which is attributed to the shape memory effect and the strong interface anchoring force of the polymer
network. The reflection band shifts up to 140 nm owing to the difference in average refractive index of
mixed solutions with different ratios of liquid crystal and solvent. In addition, it is also obvious that
the type of solvent makes difference to the reflection band of the film when the solvent is mixed with
the same proportion of liquid crystal. Specifically, the refractive index of the selected butyl acetate sol-
vent is only 0.03 lower than that of butyl lactate, however, the central wavelength of the reflection
band is approximately 20 nm larger than that of butyl lactate. Further experimental characterization
and analysis manifest that the swelling degree of the polymer film varies with the discrepancy of solu-
bility parameter between solvents and the polymer film, that is, the closer the solubility parameters
are, the easier it is for the solvent to diffuse into the polymer and make its volume expand, resulting

in the pitch elongation and consequent redshift of the reflection band. Therefore, the flexible reflective

film is solution sensitive.

Key words: cholesteric liquid crystal; helical structure; polymer film; solution sensitive

nu\l

1 3]

AR A S — Tl B AT 2% 73 R 25 R
7 A P )T TR RE OB L T R T O T KA
PR 2 A SR AR RS T A A8 H AT
FEMR . TR R R BB 28 TR ST W
LG IA T AT R A8 UK A 23 415 1) 2% 0 R e Al ==
(] W2 %8 ) o 75 5 I B — b AR R 4 3 A 2 L B IR
HE A . IELE A R At A — A R ) R e o 2 A T
SR I Al R 328 % 1k B A9 R A L AT DR E T 3R
WEE .

SR o 00 F) 258 2R 25 U AR o BR o) 17 A 52
PR R EITE T. BESE R R A B TR R
i 73 ) HES 25 R WG BE PR UE R A DI 22 R 5, 3L
T AR5 R e AR R P R AP Y A 48 X
RGN R R ok — SR BT S R S
FIEL 55 4 780 0 ) R 45 F T LA 3R 5 W A 4% T SR
PRBR TS 2 TP 2 L 43 7B, T 5E A Y
A T 160 70 A T % 1) [ P 9 7 SR W T 4%
SiR AT 3 B0 S TR E A T BE A A A A T IR
ZEAT BB HRGE R 2 ATR YA BCE A Y %
PR R I O T B R B S e A
DG e AR T BOTE RS O A5 18] S Y U
sty 225 ) [ P B9 950 D B0 5% T R

FIRA W TAE.

H V5 700 RV A B A PR A 22 S,
e RB AT R EROR . ST, B
HH T 45 K4 1) 2R 6 W TS PT A ON D SR R 45 26
RO AR Y L A2 0L ) & FRATTER 52 T ¢l IR §55 A Vi
Al 175 5 T I - 22 L R 43— T B X A T YR )
Mg o7 1 R HL P FE L, 3 T A 3 T TR 5 9 7
FOTR G W — J7 T VR 5 0 R B A R A A
M 53— 5 I, W 1 1B 2 A R T 4R Ok 2 A
Fb o [ B 35 390 8 o (8 A5 98 ot 7 5 TR T % A8 Ol &%
] [P AS P T stk . 35 A0 hiak s 5 e
AN TRV WS B0 A8 Al 55 2R G W EOR AR A 22
SR 2 PR IR T AL o 0 AR A, AT 44 B 2R
B 0y 3 B X v AR R A

21 XWRE

B 1 kT4 2 fL v 43 WS Y ) 5 S
PR LS K i I R s L. O T RS B —4E A
1 MR T S5 A8 1) 2 AL 2R A W R o H 1) 0 A
i TEB300 (U2 BN 79.80% , Slichem) , F- 4
#245) R5011 (i 43 80 R 1.80 %6 , MR g+ iy ) &
B(HTP) A 115 pm ", HCCH) . & A 1l B4
VR TR T 5 AT 1 B g M PR RMI257 (JT £ 43 50



WA U 55 L P RO R i 1 1207

%9 M
oMt
g - e —
LSS — TR A
R A K —
BN e —— —
( > i
JE S AR TSR A LA Eei
—

B 1 T2 LR G Wy W R A A 5 i AR s A
Fig.1 TIllustration diagram of the procedure forfabri-

cating chiral porous polymer film

12% ,HCCH) M2 B 5 EHA (SR &8 h 6%,
Adams) K465 & F Irgacure 184 (Jifi 1 53 %X
A 0.4% ,Energy Chemical) 20 1% i) #41 511R & 4
A TH EE 82 B 0] 9 W & Ccell gap: 12 pm,
ROOTIN) Hr, - 78 0 §§ AH AR A8 F 347 22 50Ot
Y AR NENE S - Fok S g 15N e el - 8
REF&MLT 2 REERAAE . RHAIIER 0.6
mW/cm? #4486 (UVEC-4, LAMPLIC) & 5}
15 min, A5 MG ¥ W &R 7 — &P ke
VI 15 h DL BRI A R 3R A 0 B IR i AR 2R
W, 8k JE DRV R v B L fE IR R BE R E
24 b DABA AR B b g% BE A R e TR R 8 A
K ARAHE A IR R S Z LR AW

R A o8 WS L FF 1 51 A W A 5CB
(HCCH) 5 ¥ 71 ¥ M LE ) FR IR & . B #3925
JERM AL AME W, HAZEHR 0.5 mm
R B 404 T B /D A L AR R 1 B B A0 AR R
W RS I AW & D B 2R A YR
W 5T 4208 35 1T W b S S 34 A AT L . fR
T 23 BE G I [A] 22 12 45 e, PRI R AT R B
VR DS 6 VAR T X — B ) SR A S R 1 2L A R
SRS
22 HEFXE

i 2 4R 06 2 W 3B (POML, LVPOL 100,
Nikon) M % & i, I R FH 7 48 5 4% 248 A8 AL
(CCD,DS-U3, Nikon) 7& & & #5 28R fifi F 9§ 4~ 58
N HEAm IR R oRE LU E L BLAh, R AR A
FeHEY (ULS2048, Avantes) 7E A6 6 IR R < G

I8, Avalight-DHo) & B R 6 I FE 5 169 2 5T 5% 56
T JE A R R T A SO EE A O 2R R R L 4R
Jei PR 5t 4 BT ASCRS: 000 i A1 7 1o o 0 2 2 55 016 114 fi

Bz fik 7 00 2L OB R BT Y A ik A 0 A
(SDC-80, SINDIND 1y T-AE 5 - o JH i 1 5 i ¢
B — 5 R VA ) BT T AR b R R R A Sk
FVRE (81 1L 10 B A TG b T, o Y U8 5 B
BB RGOS OB L B I B Sk b AR O L R
S £ 000 7 AR SR SV R AE 2R G W R R T L A ]
16, I3 2 I AR

Hiffi g 7 B W85 (SEM, G4 UC, Helios) 1l
it 0T AR AR G ) T TR B B A AT
W, DS T 5 7 D 4 SR TSR B 1 nm 9 Pt
JE UL g

3 AR5x#%

31 HIRRE

e 2 Fios, AU T AR R &R T R 5
A FH 80 0 W B TR IS 0 5 4 DA B 3 R A I
FIBS N ORAE Sy R, W - F R
BV IR, DEOU AR SR T
W ) SEM W I B A0 52 1 2 bk ELA 3508 19 L

(@)

®)

B 2 RAWHNER () 324 K I (b) 3 5% W
B
Fig.2 (a) Macroscopic picture and (b) SEM cross-

section morphology of the polymer film



1208 WS Bos

% 36 &

W HLEA B AR G5 R L 30 eh B {5 A
B Y M 25 1 IR R 2. oAb RS
PR 290 2.5 pm S8/ T B &R
X — PG I P 5 1 3 (@ A S B0 . — 2 A
W0 265 HR B L AR 2 1 IS I o Al e 1 B R
JRALAIR & 8 U A AR T 2R A W BE A R g Bl 2
TR SRR PR T RARWAE R P h T
Vi KA T 2 5 R 8 23 = 4 0 2% 10y i e L (R R I
FIG R A W 0 2% 1 R I 23 3 2 AL 45 A
Ayt
32 RAVEBRMNRRSANERNALRELL SR

5CB 1 T+ e 1k 51 41 5% A2 5 4% 18 [7] 1% AH
SRR R AR BB 28 A T EIA TR T
TN T S e DA TR A5 AR R O E A, ol T
5CB Y 5 kL CRI 1) 51 K % A2 2 4% 1 ] 1 25 A9 il
JEVLA 35 °C . I 5 i 5HR & )5 i 5CB 7E%
N 3 S I i S v = =t < 1 R 28
FEZE RN HI i M5 B . S8 P e
3 SR S FLIR T R » & — ol OIE JOA) B £ 2
SR

P 3 JE B o R0 5001 5CB 5ELR T
T ) T % VA T AL 7 W I 9l I 14 T i I O 125 23
RO SR B  WI S A A 5 A e P (B
DEWTHY 2 IR0 AE — o P2 R T D
A5 [ S DRI A B3] i 4R D' P 25 S5 3% 5 B IR
SR FRW] A W) N 2590 3 0 O) B A B R
T PERR S 44, [N I B 5 7 B T8 B A R
Pl . 5CB 5 LR T Be 0 T 1 BB W 2L
% T 54 (75 11K 22T 94 AR 8 Al B v, B A A A
S0P MR 45 K, AT 2 3L TBR] g 4R 32 4 1 S A
Rtk

5CB 5ZLMR T Fe A [A] BT He A9 24 2 1R 5 % i
SECTERE il 9 SR LB S OGS P 4 Jr o L SO
Fh S 2R 2T 9T X R A Bl R K i 476 nm
o] 614 nm # 3l , I HIR & % 00 H A & s
RIS P 0 R MR . A S B S A R I
S S T FATTHE WY 3 BRI A AL A [F] 1Y T
PR LG 5CB 5 LR T B iR & W i B
PR Z A K 3T 5 A 3B RO B0 25 5 TR 5 o B
sl EA 2 10 SR AR TR E . B IERIAN

@ 100F
) -r/\\/v—\/\'\/v\m
60

40

Transmittance/%

20

0 1 . L
400 500 600 700 800
Wavelength/nm

r//—"”""”w‘«'vwwvw\/\

801

® 100

60

401

Transmittance/%

20

0 1 1 1
400 500 600 700 800

Wavelength/nm
B3 Bt sr 4458 500K 5CB S5 ELMR T Bk 5
TR S W TS 1) Ca) A JE 193] i 41 O 378 S 00 1 2
(b) 72 Jie 18 fim 4% O 375 5 %< 1%

Fig.3 (a) Transmittance spectrum of right-handed
circularly polarized light and (b) the trans-
mission spectrum of left-handed circularly
polarized light of the polymer film infiltrated
with the solution mixed by 50% mass

fraction of 5CB and butyl lactate respectively

TRA TR TT R bl v R A I 5 ST B R
Je— 7 WY« I 52 0 1A 2% 1 34 3 S 3R 4 ok SE A I
FOE 5CB S IR T WR IR & I WA 4 5 R
A1 20D AT LA 5CB i3 4 % 1,603, FLMR
TBRAE T (3T 5 ARG g ] DL 3 e A0 A5
1421, ORGS0 F 24 47 55 30T LR 48 2>
KX @QIHERT,
n=.(2n, +n2)/3 (D
Crhin, 5 a. 200008 5CB S HOLIT S £ 54k
WL R,
n.,=ne+n,(l—¢), (2)
ol ARBIRTE SCB 10T 247 52 3 1)
it ¢ g 5CB BT i IR B S
P ERIIE A — RINR A WA B
S5 N3] 5CB 5 FLER T Wi T He A W /9 i 5

s

D



WA L A5 I YRR R i e 0 1 R

1209

(a) 22
=
30% 5CB 20% 5CB
(b) 40 0% 5C] 80% 5CB
70% 5CB ——60% 5CB
50% 5CB ——=40% 5CB
—30% 5CB —20% 5CB
30
2
S
g
2 20}
8
=
Q
-7
10F
o = : ;
450 500 550 600 650
Wavelength/nm
Bl 4 R[] 5CB 52 T B 5 R A 4 5 A A
AH R Ca) 2348 B B (b) X RE 9 2 558 63k
Fig. 4 (a) Texture and (b) corresponding

reflectance spectra of the cholesteric film
infiltrated with the mixed solution of dif-

ferent ratios of 5CB and butyl lactate

MR S W e //RLY R A R (AR AT LN e e
PR GWEWCF IS RZE MR R, WK S5 B
718 BEE IR A S AR Al R UK U Y T 4

640
—— AR THs
g 600}
8 560}
[
3
E
T 520t
8
O
480}
144 148 152 156 160

Average refractive index

5 WEREAY S S o K B 5CB 5 LR T BRIR
ST TSR 09 1
Fig.5 Central wavelength of the film as a function

of the average refractive index of the mixed
solution with butyl lactate and 5CB for per-

meation

P15 LT LRk M 56 L IF HL B 2 1 W07 2 9 59 %
Wahn, R AR . E U T . 2 TV TR AN A o
DRGSR B, £ P S A 8 22 R AR R 97 9T
SR E . TR, Tk 2 L 4 T I R R OF
B30T Bk 23 1% i 7 A A BT R G W TR X AN [
{14 B IR
33 BEVEEXNSARBAASNB R

R Nl Rz

BT BEIE R BT R [ 0 40 1 TR
BV BURAE K FLIR T ER R SR T R P
PIAHE Y B 5 SCB IR G ¥ A a8 B AW,
MR E] 5CB 5 2/ T e AS [ Bt TR A 7 I
FERE L B SR 5 RS WA 6 FTR .

80% 5CB 70% 5CB
T

(CYN 90%,

5CB""

0% 5CB

®) ——90% 5CB  ——80% 5CB
30 70% 5CB ——60% 5CB
50% 5CB ——40% 5CB
30% 5CB ——20% 5CB
F——10% 5CB
E
S
E
£ 20}
3
%
o~
10
0 i i i
500 550 600 650
Wavelength/nm
E 6 ANE LG 5CB 5 8T a5 R G 9 A 0
HEA Ca) ZLR 1] e (o) Xt 7 1 52 358 1
Fig. 6 (a) Texture and (b) corresponding

reflectance spectra of the cholesteric film
infiltrated with the mixed solution of dif-

ferent ratios of 5CB and butyl acetate

B ELEE R L A0 3.2 BTk BE IR AV T
BT SR SRR o, IS R S 1 RS . T LA AH [R] B A
FITR AR R SR Fe Bt i 7 Ca) i, 5
5CB FIFLIR T Mg R G V5 W 45 78 v IS AH L . 5CB il
TR T BR TR S v WL 7 Y JE ) S Sl T T



1210 WS Bos

% 36 &

@ 640
— FLM T
— ZERTH
600 |
£
£
&0
8 s60f
2
E3
B 5201
8
o}
480+
0 2.0 40 6‘0 8.0 100
5CB mass fraction/%
b 20
® —AmTE
—ZB T

15t
<+ 100 pym

5

Reflection/(a.u.)
S

0 n i i
425 450 475 500 525
Wavelength/nm

B 7 (AR LE SCBEAMRT /LM T ERIES
VA WL TE ) R S RO RN B 5 (b)) 4
FLIR T le/ LR T W 1350095 35 1 7 I U0 &) %
XL G

Fig.7 (a) Comparison between the central wave-
length of the reflection band of the film per-
meated with the mixture of 5CB and butyl
lactate/butyl acetate in different proportions;
(b) Texture and corresponding reflectance
spectra of the film filled with pure butyl lac-

tate/butyl acetate.

Jiml . R BT ER TR 1,394, lLFLRR
TR AT S AR N FRATT RS AR R R SR TR X
G Wy 25 (05 Tk A P B G 2 (A5 MR R 7 AR
KA HLA s DT 518 5 S B AR X 2075
R 2 £ BE Ay B R PE R G W T P
FUEE | T8 43 5 00 43 7 5 200 AR EL R
R AH, <<0) , i 4 Gibbs A H B A (3),
WRMIEEG B BN AE A AG, <o), FI R
B R R B R ETY
AG,=AH,—TAS,. 3
S T HERR 5CB 4y F 5 ¥ R 4y 1 Z A AH BAR
sz, AT 2L T Fe 5 26 /R T 1 i 7
SrEENRE YR T WS, N 7(b)
ETLUE RS SR T BRI S R AR T R

/N 0,03, {FL R4 2 568l r s I K 22 B A 36 3
40 nm, 454G AT B RS E AT, 5 F B4 Y
REEAC T 1 W5 B A bL IR 25 S ke 32 AR L I
KPR LR

M T RG0S 8O 45 135 7 0 1 B S8
1 22 (AN 55 T 2 BOR G W 5 R RS 4+ 1
FRIIAR KL, YRR E SRS R AT
JE S BB E T I SR W 2% 0 T ok R B B L
Ji B R Al e, R HE N 5 RL R T R AH
.M THRESREGYMBKMNEESHEMESE
ZIN S DT 5 | A T A s i i R B R v R
JERE A, W 5CB 5 2 T ERIES BRI
JEL 70 ) v B P S MR B T R R RR I ik A5 B
KAPLAR, S G4 M x4 B, R, AT A A
Materials Studio # 4 3f & T Fedors 2 16 2 i #
P T R R RM257 . &2 BEF] EHAL 2
B2 T e LA M LR T W 0 W 1 B 2 BU(E . 1T 46
WAk 21.252.,18.684.,20.150 1 24.130, %
EF A Y M % RM257 fl EHA 38 B8 i,
ST R Yy, N A W R R S O
DL E - 3 ORE I8 o BRI AT R B, AR
P B PR 48 P LB AT AL, SR T R VR B S
S RNMEAR B S BCE R, SATH
e DU AH AT

FRATHE — 2038 2ok 55 50 K 56 R W AP R 5 R A
YIHE R B S AU 22 . B 8 () PRI S
5 R YR A il A, FLRR TR S5 R A W
B4 22 i £ Ry 27.306°, 5 Z A EL . R T iR 5 R
BRI ik A TN, O 15,3247, RS T
i 75 2R A5 10y e B 2 TR Y 1 A 0 T S B
TR TR 5 AW N 45 10 25 0 o =, % )
g3 8 By % 3 i I R SRS Y M g A
738

SR T ST R 08 5 35 TR i R SR G v
FRE B I T BBE S R RE AT R MR T R RS T
POM T~ W ¢ 1 [ i 35 47 32 3%, BIDRE 5 500 20 0l i
TET 1 RA Wy W A0 r i b, B RDOR SE MR . W
& 8(b) AT A1, 18 3% TR T i (1) 2R 4 1y i s o 1 )52
FERK, VLB 2R T B X 2R & W v B 1 5 T A
FITEN

M SEM Wi JE 55 (] 8 () 2k &, F i & 4
B 50% 1 5CB 2 IR T i TR A 1 W 3 78 ol
I ) JEE B 58 R AT IE B T 214 3 70 3 R 45 L



BRI, A U TR A BE 4 T 1211

15.324° 27.306° el
-~

- ~
//
e e

(b)“

200 pm gl 200 pm

B8 (aDaiZR Tl M (aIDAEFR T IR SR AW
JUE 65 2 Ak A1 5 (b-D 26 LR T & (b-1D 6 L
BT i HUTE S R ) MR I T A POML BT 5 (e
DB 4350 500019 5CB 5 M T BRI &
VWL B (e-TD Ji k23 H045 09 5096 1) 5CB 45 31
B2 TBRIR & W W8 i A WIS 9 SEM W i
2

Fig. 8 Contact angle between (a-1) pure butyl

acetate and (a-I1I) pure butyl lactate with
the polymer film; Cross-section POM
images of polymer films permeated by (b-D
pure butyl acetate and (b-1I) pure butyl lac-
tate; SEM sectional morphology of polymer
{films infiltrated with (c-I) mixed solution
of 5CB and butyl acetate with 50% mass
fraction respectively and (c-1I) mixed solu-
tion of 5CB and butyl lactate with 50%

mass fraction, respectively.

BE HEORFF— E A1 DL T 3 SO0 I 08 % 1 S Ul
PR 2 S 19 2 Dt DR R T R 0 3R 5 B i A
JBE o IR SRS R0 2% B0 U S RU(E B O
TS P A g N 3 L DTG S B H 22 S AR YO
FROR . L T 2 AL 1 R B R R

& * X #k:

VA IR A [] 6 7 50 4 03 B AT SO

BARTEAR TAE R BATURTE T G Y xS
PRV 700 5 AR R TR R E R
TR A 2 P T 0 R IS T LA o I R R T AR
PR O R BEATWRSE . o R AL ) R T
PROULAR - 1 249 3 S 23 el 94 -5 2R 45 1 1) A B A
FHRE O 2 75 WUZ T 3R I e £ S 5 ok i
AR [R] 9 Y 22 7y AR B SR i R £
VA WA

FRATTEE 7 1 25 T 1B AR TR0 AR B E T 3k A
i 1) SR A X AN () 9 4 R . AR TAE
L NS i) S D 9 5 % T ] P ) 9 9 A
[Fi) L 9] 47 JEE - 30) B 46 5 ) 1) Ao 248 5 R [ i
TR AR B AN TR) B 3 b B B S ST B 0D SR A
JIEL B AR & — A 400 e MR e 45 F B BB
W T R W 2% BT RACAZ RN I W T TR
RGBSR 00l R SR T T R B R ) L B 2
TR A T S0 ERGE 45 F O B R T IO Y R
ARG, TRBENTINE W R I A o
JE T PECHOGA RN 22 5 9 N E LB, AT L
151 F9 9 5048 Rk IR B IR O 3 TP B — A ORI
T RN R Bl R B S B 2905 140 nm, X
FEEPARTARR PR 2ES . W R
B8 /IN B ) LA AR [) T 3R [ o 3 0 TR 24T
SPUFE IR AT O I A S S5 Al R R A 4D A%
20 nm, JX R P A I I 2R 5 I DA TR R B Y
JE i AR . R SR G Y4 IR T S
F10 22 (B /D o SR 45 0 ) M B AEA L MR A4 39
HUENACIRYANITES &2 R i kiR DU EAN - S SNINE S VPR S
SCHET RSB A B g R S — CHOE TR
B RO A T R R S T R B R A —
SEREIE F 7R TS R AW 2 18] AR AR
S X A0 ) s A A AL A AN [] 3 A4 L P B8 T
PHIEREA A o H A 300 MR 45 A ) SR
JBEAE AR G T2 U AY A R $R 3t 1O S B

(1] Z&HR, % . SHEMN. GBS REVRMNDRSHR ST R &5 257,2014,29(6):901-905.
WANG H H, JIAO F, MA Q G. Research and development of high transmittance transparent liquid crystal display



1212 WS Bos 5 36 %

(2]

[3]

(4]

(5]

[6]

(7]

[8]

[9]

(10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[J]. Chinese Journal of Liquid Crystals and Displays, 2014, 29(6): 901-905. (in Chinese)
SUN P Z., LIU Z, WANG W, et al. Light-reconfigured waveband-selective diffraction device enabled by micro-pat-
terning of a photoresponsive self-organized helical superstructure [J]. Journal of Materials Chemistry C, 2016, 4
(39): 9325-9330.
YUAN C L, HUANG W B, ZHENG Z G, et al. Stimulated transformation of soft helix among helicoidal, helicon-
ical, and their inverse helices [J]. Science Advancess 2019, 5(10): eaax9501.
NAYANI K, RAI P, BAO N Q. et al. Liquid crystals with interfacial ordering that enhances responsiveness to
chemical targets [J]. Advanced Materials, 2018, 30(27): 1706707.
TIAN JJ, HEY R, L1]J T, et al. Fast, real-time, in situ monitoring of solar ultraviolet radiation using sunlight-
driven photoresponsive liquid crystals [J]. Advanced Optical Materials, 2018, 6(6): 1701337.
BATIR O, BAT E, BUKUSOGLU E. Strain-enhanced sensitivity of polymeric sensors templated from cholesteric
liquid crystals [J]. Soft Matter, 2020, 16(29): 6794-6802.
WANG L, URBAS A M, LI Q. Nature-inspired emerging chiral liquid crystal nanostructures: from molecular self-
assembly to dna mesophase and nanocolloids [J]. Advanced Materials, 2020, 32(41): 1801335.
MO Q Y, LIU B H, HUANG W B, et al. Reversible on-off of chirality and anisotropy in patterned coexistence of
achiral-anisotropic and chiral-isotropic soft materials [J]. Adwvanced Optical Materials, 2020, 8(18): 2000155,
ZHANG D D, SHI W T, CAO H, et al. Reflective band memory effect of cholesteric polymer networks based on
washout/refilling method [J]. Macromolecular Chemistry and Physics, 2020, 221(22): 1900572,
LIU J H, FANG H. CHIEN C C. Solvent-tunable colors in imprinted helical structures on polymer template via
multiple UV-induced polymerization [J]. Journal of Polymer Science, Part A: Polymer Chemistry, 2011, 49
(5): 1256-1262.
LIN]J D, CHUC L, LINH Y. et al. Wide-band tunable photonic bandgaps based on nematic-refilling cholesteric
liquid crystal polymer template samples [J]. Optical Materials Express, 2015, 5(6): 1419-1430.
CHOI S S, MORRIS S M, HUCK W T S, er al. Simultaneous red-green-blue reflection and wavelength tuning
from an achiral liquid crystal and a polymer template [J]. Adwvanced Materials, 2010, 22(1): 53-56.
LINJD, LINHL, LINHY, et al. Widely tunable photonic bandgap and lasing emission in enantiomorphic chol-
esteric liquid crystal templates [J]. Journal of Materials Chemistry C, 2017, 5(13): 3222-3228.
LIY. LUO D, PENG Z H. Full-color reflective display based on narrow bandwidth templated cholesteric liquid
crystal film [J]. Optical Materials Express, 2017, 7(1): 16-24.
MITOV M, DESSAUD N. Going beyond the reflectance limit of cholesteric liquid crystals [J]. Nature Materials ,
2006, 5(5): 361-364.
GUO J B, LIU F, CHEN F ], er al. Realisation of cholesteric liquid-crystalline materials reflecting both right-and
left-circularly polarised light using the wash-out/refill technique [J]. Liquid Crystals, 2010, 37(2): 171-178.
MCCONNEY M E, TONDIGLIA V P, HURTUBISE ] M, et al. Thermally induced, multicolored hyper-reflec-
tive cholesteric liquid crystals [J]. Advanced Materials, 2011, 23(12): 1453-1457.
LIY, LIUY J., DAI H T, et al. Flexible cholesteric films with super-reflectivity and high stability based on a
multi-layer helical structure [J]. Journal of Materials Chemistry C, 2017, 5(41): 10828-10833.
BB s RN B 5 3 AR AR A 10 A 0 R B B 4 A o) 4 (). 4 22 5 4R, 2018, 67(6) : 066101,
ZHOU K, YUAN C L, LI X, et al. Localization of blue phase liquid crystal with ordered crystallographic direc-
tion and well-defined micro-patterning [J]. Acta Physica Sinica, 2018, 67(6): 066101. (in Chinese)
DIEGO R B, RIBELLES ] L. G, SANCHEZ M S. Pore collapse during the fabrication process of rubber-like poly-
mer scaffolds [J]. Journal of Applied Polymer Science, 2007, 104(3); 1475-1481.
CHANG C K, BASTIAANSEN C W M, BROER D ], et al. Discrimination of alcohol molecules using hydrogen-
bridged cholesteric polymer networks [J]. Macromolecules, 2012, 45(11); 4550-4555.
2L R T AL F B R S RO RALE AT BB S5 H R BT T[T ] 9 AT AL 58,2018, 46(2) - 288-292.
LAN M F, AN N, ZHAO Y, et al. Effect of porogen solubility parameter on structure of chromatographic sup-
ports with large pores [ J]. Chinese Journal of Analytical Chemistry, 2018, 46(2): 288-292. (in Chineses)



%59 0 WA U S IR B i 20 1 A 1213

1EE @I

FBEN (1982 —) . YL Wi IL T BN 1
T #2009 4E T b E B B O
2N AL B B 5 T AR A T A
A, 32 T A DR R B S A
F o WESY . E-mail: zgzheng @ ecust.

edu.cn

AR (1995 —) , & ZRUE W 1
WFSEA . 2018 AF T4 M K 2% 445 % +
ESRE RN ST Sek /LY Ny sTlEp]
WF 98, E-mail: Humengting0415 @

163.com




