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Illustration showing left-handed and right-handed cholesteric mesophases (upper), and diagrammatic CD and ORD spectra imparted by the

mesophases (lower). In the upper figure, the nematic layer spacing d and twist angle ¢ are defined so that they satisfy a relation ¢/d=360°/P.
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(a) Structural formulae of representative N-alkyl-substituted
methylimidazolium salts, and (b, ¢) addition effects of
imidazolium bromides on the HPC/water lyotropic system
(salt conc., 2.5 X 10°* mol/g-HPCagq.); (b) P vs. temperature
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[C60HMim][Br] (Rearranged by using data from [10]).
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Fig. 4 Cholesteric handedness of various acylated EC lyotropics

in CHCls, estimated at 40 wt% polymer conc. and at 5°C:
(a) acetyl, propionyl, and butyryl EC series; (b) butyryl,
cyclohexanoyl, and adamantoyl EC series. Black and gray
regions represent left-handed (L) and right-handed (R)
cholesteric helical arrangements, respectively (Rearranged by
using data from [5] and [16]).
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Fig. 5 (a) CD spectra for lyotropics of 3CI-CPC (DS=2.43), 4Cl-

CPC (DS=2.44), and cellulose chlorophenylcarbamates
having both 3Cl- and 4Cl-carbamoyl moieties, measured with
a solvent [C2Mim][N(CN),] (20°C) and at 40 wt% polymer
conc. (rearranged by using data from [19]). (b) Plots of P!
as a function of solvent composition for a lyotropic series
of 46wt% CtsPC (DS=3.02) in the mixed solvent [C2Mim]
[N(CN),)/DMEF at 25°C (quoted from [18]).
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Fig. 6 (a) Schematic representation of time-evolving color gradations
observed for imidazolium salt-added HPC aqueous liquid
crystals (HPC conc., 62.5wt%; salt conc., 2.5 X 10 *mol/
g-HPCaq.) at ~23°C, under application of an electric field
E (=4.5V/1.5cm). (b) Electric potential change with time
for imidazolium salt-added HPC lyotropics, followed after
cessation of the electrification for 80 min. The inset represents
a schematic model of electric potential distribution for high-
resistant electrolyte (viscous solution), and the abbreviation
[s-C4Mim][Br] indicates 1-sec-butyl-3-methylimidazolium
bromide (Rearranged by using data from [24]).
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VRIE) 12X oT, IATIVEREREITECHEDNESL Y
FCHBH (Fig.7(a)). #%IATVE—Ta VIZBWTI,
=Ty 7 @M ASTAE 3 5 2 & e R BEEE A3k
KL, AVATY v 7y FPAHRLT 74 VADEM
FRERMANE Y7 M5, BRRLA I DS T 1 VA
EN—=F3 7Y T7NVELRY, ZOBRTHERTT (DMA)
T = Z I EERIBII BT E=1GPad £ Utan 6=0.1 D
fili% R (Fig.7(b)). 4 F Y Hi% Ca®" & HCO;IZE 2 72
CaCO; I ATV E—T a3 rTiE, JEMZ A+ 2MA,
BB OA a3 v 574 a3y (pHR Mg/Ca? mol 1)
ZHIEST A LT, BIFMICEER DIV A b, M
DT TITFA L, BLUIERCaCO; (ACC) D& 4 % il
TANVANEICER S ES 2 N TEL Y. Fig. 7(0) 17
T LI, pH=9.0 D54 FIZHBIT 2 4K CaCO; DL,
Mg/CafE DN AE > TH VYA b (Mg/Ca=0~1) 25
ACC (Mg/Ca=2~5), €L CT7 7T+ 4 (Mg/Ca=6)
ANEBALT B, A CaCO;DEHD R VI, W7 1
VA DNEEREE X ) T L ATEL - BERTEIC BV TR E 27
EE AT
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Fig. 7 (a) Schematic showing of the calcium phosphate mineralization;

(b) DMA data obtained for film samples of calcium phosphate-
deposited EC/PAA (solid line) and nonmineralized composite
(dashed line) (rearranged by using data from [25]); (c) CaCOs
polymorphs observed for mineralized EC/PAA samples,
mapped as a function of the initial pH and Mg/Ca ratio of the
salt solution for mineralization (quoted from [28]).
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Fig. 8 (a) Schematic illustration of a typical procedure for CNC

preparation and (b) visual appearance (left) and POM images
(right) observed for a biphasic suspension of cotton-derived
CNC in water (CNC conc., ~5wt%).
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Fracture surface FE-SEM images of PHEMA-CNCniso
composites prepared by polymerization of HEMA from

Fig. 9

the anisotropic phase of a CNC/water/HEMA suspension
(~5wt% CNC; water/HEMA =0.46:1 by weight). The
preparation was made under no magnetic field (a, b), or with
application of a static magnetic field B of 8 T (c) (Reproduced
from [38] and [39]).

CNCHEEW O TH b ROK %R 2- Fufd o
FNAY 7Y L—1 (HEMA) 7% EOKEAMEE < —12
BELTH, SHHNHO M P2 B cE 5, §
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L S N7 B E K (PHEMA-CNCapeo) % 7EBLL T %Y,
U EIWTTH © SEM % (Fig. 9 (a)) 2 © CNC ¥ s D 8RR
koML 2R L TBY, Fig. 9(b) DILKMGIT AL
EDAVAT) y IHEEZXFTET =8 & oTWVAb.
PHEMA-CNCaniso AR D DMA M E & 5] 5 R ) 3B 5,
CNC E OHAIICL A RY Y=< M) v 7 ZAD T 26
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Fig. 10 Different orientation patterns of CNC rods observed for: (a, b)
PHEMA-CNCniso composites prepared with application of a
static or rotational magnetic field B, and (c, d) shear-deformed
CNC films cast from aqueous suspension in an acidic (c,
pH=2) or neutralized (d, pH=6.7) condition (Reproduced
from [41]).
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f§ & ZUTHIE L 72 SEM{& (Fig. 9(c)) »iigEsh 5.
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(&, CNC WA E R L CHREIZD “—Tfdm A~
Fv 2z ORESEEILSNS (Fig. 10(b)). S5O
BB A AL, CNC OECHIIRGE 2 SO U 72 Wi 7 )7 5 5%
FitE% 79, Fig 11(a) 1213, #8302 IV CER L 72
PHEMA-CNCiso 2* 58 ) i L7217 4 V& (GE5S) &
SIZIRAD) IZOWT, HlokD) E— FTODMA MEH
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Fig. 11 DMA data demonstrating the mechanical anisotropy for two

sorts of PHEMA-CNC,is, composites that were synthesized
with different magnetic fields, static field (a) and rotational
field (b). For comparison, data for PHEMA and PHEMA-
CNCniso prepared under no magnetic field are also shown in
part (a) (Rearranged by using data from [39]).
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