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Figure 1 (a) Various nanophase-separeted structures formed by AB
dibolck copolymers. (b) Schematic illustration of a neat block
copolymer film and a nonvolatile photonic film swollen with
an ionic liquid (IL), where a photonic film reflects visible
light with blue color.
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Table 1 Molecular characteristics of PS—P2VP copolymers.

code M(PS)*® M,° Prps M,/ M,*
SP-1 38000 78000 0.50 1.07
SP-2 77000 158000 0.50 1.14
SP-3 163000 334000 0.51 1.06

* Determined by GPC. " Determined by '"H NMR.
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Figure 2 Chemical structures and schematic illustrations of materials
used for photonic film preparation: (a) polystyrene-b-poly(2-
vinylpyridine) (PS-P2VP); (b) IL.

PF NEWS Vol. 32 No. 3 NOV, 2014

SP B DERICIE A v a— bR AW, T AR
e LR A REMKR EICH S win R —DT %
FYUBHEEHFLAY Y a—F (500 pm, 60 s) 2175
Teo F/REEORIMZETEZ 3128, 155 NTFHEREA 40°C
OFbtFerkarsy/raariVi (1, vv) OREGTE
BRI U, AR R T —— V7 Uiz, RIS
IL #0721 T~ L 40°C THEAS 5 2 & TRHDEE LK I3EE
WHZERHT BT+ b=y VEEERE LU (Fig 32), XL
#%, IL IRhORTD SP-1 5% Neat SP-1, IL #hnfgd Sp-1 Ji&
% SP-1/IL 75 £ L KT %,

IL IR 1% D B S 25 b 72 BB S P A8 2 38 1 BE A B
(FE-SEM) IC K D% U Tz, &1L JEOL JEM-1400 %
iz, BIEERRHSTEIERRIMN D - 72 /5 A H Mz #] > T
ZFOWZHE LU,

A E T HMEB (TEM) BRI OERFIEIL L
TOEEDTHD, RUA I FERLI/ER L2z
REFEVEBICKODEEL, 70 b—LALIKEX>TEIHN
50 nm OBHYI T ZER Uz, By I U AKX
D P2VP fHD A RANC S U, TEM BIZHREE & Uiz,
i JEM-1400 (IIEFEE 120 kV) Z Ve,

AN XARECEL (SAXS) MIETIERY 4 2 FEMK LD
R A 7 A B X AR IR U THRIE L, JIE W PR
BL-10C (X##IEE 0.1488 nm, H AT E 2m) ZHWVTIT->
7z Ocean Optics FEBIDYEIR & /) OEEERH 2 WV TR
ARY MIVORIEZTT o 120 SAXS IE TR I-AEEY A
A& ERDDIETTHRZE VT, MEPYEREDHREIR ST
VY, EERER OB 72,

3. BRLER

SP-1 V#HRIC IL 21 R 9 % & EIIE B RO EDEZ K
He2K51CEo7 (Fig 3b)e TDT7F+ h=w JBHIE 1
MDA Y ERRRE 2 R EE Uil T2

IL INaTE DR 2 78T % 721, FE-SEM IC K
> CHEWHOBIE R T o 2o IL BNaET (Fig. 42) D7
DEAE 23 um TH o 7zo ILIMNE (Fig. 4b) TIIRRIZ
FZ L, BRI 79 um &750 3.4 KM LTz,

IL ISR O D T/ MiE 2 8153 2 7o I, TEM
I & BEI%%1T 5 T2, Neat SP-1 Tld, RFMHKDT XS
MM ENTz (Fig 52)o FALSVEAMD ZHHT %
& 38nm THolz, SP-U/IL Tl, T ATHEZRIF L
FFEIFTAROBEWD P2VP KT DA KEL E->TE
D, FALVEBEDMERKL TV BHETDHEID SN
(Fig. 5b)o DX 120 nm &2 > THEDH, BXZF 32K
EL A>Tz, PSHMNABMRLUEVWEERE L X5 729HIC
T T AU Y= X9, Ik b P2VP A 1 K
TN E B 5N B T DICIERNFRZ T A TREEMNME 5N
rreEZBNG, TOXSIC, NMERMEDIL ZHHT %
T Lic ko THZERE N T TEM BI5%17 5 T L HMTRE
B0, T by VRORGER BT A N TE T,

U2 LU TEM IC K B EEIS T, 270 h—LIick?
AEEERLETFE—LCKZEEREDEELEZ T B 1

S U WAL



SP solution in 1,4-dioxane
(approx. 5 wit%)

47 Spin-coating i

(a)

» SP thin film
Solvent vapor ILaddition )
annealing lj Heating
Photonic film
swollen with aniL
(b)

IL additon

Figure 3 (a) Schematic of the fabrication of a photonic film. (b) Photos
of a neat block copolymer film and a photonic film swollen
with an IL.
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Figure 4 Cross-sectional FE-SEM images. Reprinted with permission
from ref #17. Copyright 2014 American Chemical Society.

Figure 5 TEM images: (a) neat SP-1 block copolymer film; (b) SP-1/IL
photonic film. See also ref #17.
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Figure 6 SAXS profiles of neat SP films (a) and SP/IL photonic films
(b). See also ref #18.
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Figure 7 (a) Reflectivity spectra and macroscopic appearance of SP-1/
IL. (b) Schematic of lamellar structures of a neat SP-1 film
and a SP-1/IL photonic film. See also ref #17.
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Figure 8 Reflectivity spectra and appearance : (a) SP-2/IL; (b) SP-3/IL.
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