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Fig.4 Crystallinity increase vs. time. Plotted Fig.5 Development of crystalline order, where the
also are correlation between the crystallinity intermolecular order (non-bond energy) and the
and the number of trans-bonds (inset). intramolecular order (torsion energy) are plotted.
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Fig.6 Stress-strain curve of the fiber sample Fig. 7 Molecular processes of chain pullout and the void formation
during elongation along the z-axis. during the fracture around C=58.

[8&HR] (1) A Koyama et al, Phys. Rev. E 65, 050801 (2002),  (2) T. Yamamoto, Polymer 50, 1975 (2009)


taguchi
テキストボックス
9


# 7

et/ vy RS L L COREIEMER OIS « BESEIWHEIC X 5B BmMEisis

TR+ TR, RPESBER, LR, \RBIFE
i

[l

4x7F 7 1 R(gold nanorods GNR) & [3#fk D4 T /R 7 ThH Y | SERIL A7 hLiZisn
THEsh, RO TR EKE T T AF VR HR T 2N E—2 2773, GNR D7 A~
7 MEERET L ZLICE Y MINE =20 REZGIET 5 Z LA TH H, BlE, 290
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40 C» OTAB 0.1 M /K¥E#E 470 pl & H{b4f% 0.01 M K
W16 pl RS L EICKF LA TYHET R A 0.01 M Fig.1

KRR 38 ul N2 T L < T2 2 & THALEBE AL Molecular formula of OTAB
FroEBT L, &F R OBRKAZR L, Ak
IXZ D% 40 CT 2 BEMEFRE L7=, £7-. 40 CoO OTAB 0.1 M /K&K 2375 ul & 40k
0.01 M /K&K 100 ul ZIRA L. 7 23 /LE Vg 0.1 M KIEHE 16 ul 2z, k&l A 4
BT L CRHR AR Ui, Z ORHRICHERK 4.4 wl Z M2 THMCHEP L, RERKE L
oo ZNE 15 CTHET D Z LICX Y AT LT D ERENE T GNR 2k S
7= (EBRQO), 77, REOERMEZZER(OTAB KISK 2R )DEE A 10 £ L7-H D TIT
ot (EBR©Q), L7l BRI s LERSEIRE 2 T L7 etk 2 ER L, STEM
(RSinA 727 7 mv—X HD-2700)C BiHiEF STEM 48143, SEM #2177,
ERERLEBE

TEM#HLE STEM B#81%2) 12 X 281835658,
KOMERM % Fig.2 - Fig.6 o571, EBROICH
WTCHIEE TIZBIZR ST\ 5 OTAB OffiEic
xRN 7 (Fig2), X7 L oK (Fig.s).
7 A 7iEFig. N H 5, 2 b OfEEIT—2 D
AEHZAWTRIFFIZE N D Z &b HiuX, Wi
nim—oLrRbnnwz bbb, Figd DT
A FREEIZ DN T, BB A BT L 7= BR, 7% 71‘%
a_%:%ﬁlm“é R IETER — 5 I

WE R, X (Fig.4(b)) D £ 17 D EEL _Eﬁ'—éﬁi
2: 5, I El/i\%éiﬁﬂjilﬂﬁ) KETDH LB
27> TV 5 WCHEN K EEIN, BICHE

HD-2700 200kV x150k TE

Fig.2:Freeze-fracture-TEM micrograph
of OTAB 0.1M/Au 0.01M vesicles
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HD-2700 200kV x60.0k TE 500nm

Fig.3:Freeze-fracture-TEM micrograph
of OTAB 0.1M/Au 0.01M Aggregates of

vesicles

HD-2700 200kV x130k TE

b eryy
REEHHS T

Fig.4:(a)Freeze-fracture-TEM micrograph
of OTAB 0.1M/Au0.01M lamellar,

(b)Structured model of lamellar


taguchi
テキストボックス
11


150nm

HD-2700 200kV x100k TE

HD-2700 200kV x200k TE 150nm

Fig.5:Freeze-fracture-TEM micrograph of Fig.6:Freeze-fracture-TEM micrograph
OTAB 0.1M/Au 0.01M gold of OTAB 0.1M/Au 0.1MGNR(white

nanoparticles(white arrows) in lamellar? arrows) in structures

HD-2700 200kV x85.0k TE

Fig.7:Freeze-fracture-TEM micrograph
of OTAB 0.1M/Au 0.1M gold
nanoparticles(white arrows) in

structures

[IEFRASEZ R L CRET 54T/ vy ROERSE~OIGH s
[2IN.R.Jana et al,J . Phys.Chem.B 105,4065(2001)
[3]Y.Takenaka and H Kitahata,Chem.Phys.Lett.467,327(2009)
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[®E] BEmL-anFEES

D2 R/ A X REELNE—

UNSHEBS A SHEEEHTT g ;
% C & (FAARIRERRIT R D < BRAT g;;d
TR EMBCRABNTIS . A
A BTLLBROV RS X @IQSQ
52330 TIEGEL, F#iE g:>R
HECESCRAEBECHY. ,
RADBETO T 7 A ILEEY i 1- it Fig.2: Definitiorlls of the variables
TAHLOELREDHEERMFES \'Zlgijbles Dg;m;gg]nesllaeofin :Eg ingthe Monte Carlo simulation of
BHAWTYIalb—bkL, #2/8% Monte Carlo  simulaton  2-dimensional SAXS pattern of

==
=3
i3
=
0
X,
@

BT EILT 7 AOEE 2-dimensional SAXS pattern. uniaxially-oriented polymer sample.
2IPHEEESh TS, EAIF.

TATBEERELL-EVTAILBEICEY ., BBIShiz2X 70 ®
TRENF =D T ASHERBEZROAIH LI aL—

DaAVEERAHE LBl ZDRE L ELITEEORERICON MO ) &
THET .

[Y2alL—Yar] (RE) HLEIKESOERMBFHRICHSZ L
DIAFZFEREL. FATAEDRFRDIEZ 1. HEIDIEF

RDEZ 0 &L=, BoNBEITODVTI—) IEBZETL )
AEREZEE Lz, ZEERROCERZHIEMHT ESROEM o)
HAHDERL 2 T FHIZERD S * 5 % 250~350 EEE @O

L= (Fig 1), —BREEEEREI DO CRABRTS ASERL. I
fBAE Y DEEETFHIC & Y MEREEHE L= Fig.2), £vF Fig.3: Posiions of Observed
AILDRICBNTELSE D85 A—4 (%, 3RFTRARKIC SAXS patterns  in the
SVNTIHLE (x) £ 5 ASOEALE (@ ) THY (Fig. 1), —  successive  biaxially-stretched
HMEREEIC O VT LEBESEEREL, ABER AR Ea g OWdensiypolyethylene
GBI T DEEE I ERTDIASIZONTHBEE L, SASHREEM TSt
(Fig.2)e ChoDHEESTA—FLEELTFALO- A FORY REOEHRE LT, EHD SAXS
NE— e TEBEIERTHES120 32— a v Effol, R EHEO—BOREED
T 27 HE L EAOREZD 2 RMEEHEERT & LTIRA L. O—H LEHE/MEIZHR
DEBTD-DICEBENTA—LEBALEYI2L—Fy F7o— Y U F &L 2BEILE

Quantitative Analysis of 2-Dimensional Small-angle X-ray Scattering Patterns of Polymer
Solids by Monte Carlo Simulation Method

Daisuke Tahara and Kohji Tashiro (Graduate School of Engineering, Toyota Technological
Institute, Nagoya 468-8511, Japan) Tel: +81-52-809-1792, Fax: +81-52-809-1793, E-mail:
tahara@toyota-ti.ac.jp

Key Word: Monte Carlo simulation / small-angle X-ray scattering / oriented polymer / polymer
crystal / stacked lamellar structure /sequential biaxial drawing

Abstract: There have been reported many papers which tried to extract the suitable stacked
lamellar structure in an oriented polymer solid sample from the observed 2-dimensional
small-angle X-ray scattering (SAXS) pattern. However, the results are not necessarily
satisfactory. In the present paper we have built up a new method using a Monte Carlo technique,
by which the most plausible structure model can be extracted so that the calculated SAXS
pattern can reproduce the observed one as reasonably as possible. The SAXS pattern changes
in the stretching process of polyethylene were simulated successfully.
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Fig. 4: Observed and calculated SAXS patterns and the corresponding models for
biaxially-oriented LDPE sample: ® along center axis and edge of the sample.
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Fig.5: Pair distribution function of
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@ calculated for the models shown in Fig.4.
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F4E IR FERAMREBBAIEREE (2010

—2014 %)) OXEEZZITTIT2-3DTHS,

[1] Chacon, P. et al., Biophys. J. 74, 2760 (1998)

[2] McGreevy, R. L. et al., Mol. Simu. 1, 359 (1988)
[3] D. Tahara et al., Polym. Prepr. Jpn, 61, 787
(2012)

[4] K. Tashiro et al.,
(2009).

Polym. Prepr. Jpn, 58, 3737

Fig.7 (a) Observed SAXS pattern of
polyethylene fiber. (b) Simulated SAXS pattern.
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Total heat flow (a.u.)
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Heterogeneous dynamics of single and stacked thin polymer films

Koji Fukao, Hirokazu Takaki, Kenji Nakamura, Daisuke Tahara (Department of Physics, Ritsumeikan
University, Noji-Higashi 1-1-1, Kusatsu 525-8577, Japan)

Tel & Fax: +81-77-561-2720, E-mail: kfukao@se.ritsumei.ac.jp

Key Word: heterogeneous dynamics / thin polymer films / stacked thin polymer films / glass transition
/ aging dynamics

Abstract: The glass transition and aging dynamics of single and stacked thin films of polystyrene (PS)
and poly(2-chlorostyrene) (P2CS) were investigated using differential scanning calorimetry and dielectric
relaxation spectroscopy. The glass transition temperature 7}, of as-stacked thin films of PS has a strong
depression from that of the bulk samples. However, after annealing at high temperatures above Ty, the
stacked thin films exhibit glass transition at a temperature almost equal to the Ty of the bulk system.
The dynamics of the a-process of stacked P2CS thin films show a time evolution from single thin film-
like dynamics to bulk-like dynamics during the isothermal annealing process. The relaxation rate of the
a-process becomes smaller with increase in the annealing time. The time scale for the evolution of the
a-dynamics during the annealing process is very long compared with that for the reptation dynamics.
At the same time, the temperature dependence of the relaxation time for the a-process changes from
Arrhenius-like to Vogel-Fulcher-Tammann dependence with increase of the annealing time.
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FIG. 2: Dispersion map for the a-process of both
single thin films and stacked thin films of P2CS. For
stacked thin films of 18 nm thick P2CS layers, the
temperature dependence of f, at various annealing
times t,=0 to 160 h are plotted. The results for single
thin films with thicknesses of 20 and 120 nm are also
plotted.
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[1] K. Fukao, T. Terasawa, Y. Oda, K. Nakamura, D. Tahara, Phys. Rev. E 84, 041808 (2011).
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L Cabffi L7z, DC13PC-cholesterol mixture system.
(325

Z0BHE DC13PC (Avant Polar Lipids) & = L A5 12— L (Sigma Chemical Co.) ZI&IE (7
nuRLL AR —v=3:1) [ZENPLTRA L, RIEBEFK TR LN ERNT

AEREAT THEEARIT L, BEEPIC 12 BBV CREZRE LT, 20%. J URE
TEEEAS 5~25 wthlZ 72 D X O \CHBE#E  (HEPES 50 mM, pH 7.0) A ANz CTatkl &R L=,
InEMEROEL (EAAT.5 m EE 1.8 mm) S/ 4 mg B ALz, @R DSCIC L -
TEREZHE LT,
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ORE S - &4

<FRERFE DOFERE >

DC13PC HiFER &2 MIRIC LT &, U v PSPy M), L AR, M (L F) 12
M+ 5, T ENOmBRSII RS, L LGB LI5S (Fig.2), Vv
VAL, BB CEIET D L REAEDO LS RIBE L TEBY ., IBES T DRFEH
HEAIL TV D EEZ BN TWD, REFITERBEICBIT SEEO R EEZLNTE
0. IEED T DORFEHITDR 0 OFNNDH D, LANZY v 7V F VR RO R o MEE
EROLEZTND,

< femhl EEE >

Uo7 N7 AR (P AR) L i in A (L A7)

o ool _ L L, FE575
Aol e | EER | orenaenannnasny | bR | SoRanRannanRtess
e ‘}gég@if/é’% T | SRBbeaY | | BoubntiniKs

Fig2. Phase transition mechanism of pure DC13PC system.

<DC13PC-2 L AT 1 — /LR 5% DI > ET ]
faLAT R LBEICET S ERBROMWERNE  C2| onoty
WRE Fig. 3 \ORT, EWBL L oL AEED 2 S0f | N
REVBUEAT, VAT VREL EFTO<E Dt 1; fasmons
EBHRRN~, L L SR ERN~ZE LT L et tomors
EWVVIFERNE DT, B D8 S 13X DCI3PC MFER DY . A 5 mol% |
BHLE<, a L AT o — LEENRESE HIC N TSR I —
EIRIEL 7o TNWB T LRy not, Kol ZAFa—L T Covmes
s L EBIRE L LM E Fig 4 1R, I LA 5 10 15 20 25
Temperature / “C

T 0 —/ VIR 21mol%%& H5(2 L C L, -L AR A0 R
BIBENEA LW Z B g0olz, £72, a VAT with each cholesterol concentrations.
VIR 21mo 1%Ll LTI EERBITMIE TE R o7z, By T T
IR TIES LAT 0 VBRI A2 Th LIS s el e
00 % WET 2 MBNTIES | BN TR T LA SR T O S W 0

Qo fTHD] LWV GUIRIFTIEATE D EEZADBND,

Fig3. dependency of heat capacity

Temperature / °C

[£35 3R]
[1]Ipsen et.al, J. Biochem. Biophys. Acta905, 1987,
162-172

5 10 15 20 2 30 35

0
[2]F. Okazaki, Y. Saruyama, H. Yao, Abstracts of cholesterol concentration/ mol%
46th Annual Meeting of the Japan Society of Fig4. phase diagram of
Calorimetry and Thermal Analysis, 2010, 2B1420. DC13PC-cholesterol mixture system.
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#11

FEMARY A Y 7L ORI
BT AREOTA P T L HRFMA LB LONREEICHEI E ATV R

HIMKRmSF  OFE M+ - Mz - | - SeARE - NRHEE - BRI R

GEE] BEITEIRS FEIAICESEREBR L TV D Z LR b TV 5, ABFJE TR, 4 FELA OBLE ) 6
W7 ZREIZBIT DA Do T ERM OB AT 52 L2 M E LTS, THLE TITE
BRIETOZA VU ZICTE LTI, 7 ABEBRELLTICBT 2 ERBITEOEEZH 5L TE T,
SENE, KVFEMR=A P 7 OBEER OGN T 5720, ERNOFMICBIT LAV 7R %
T, Fo. EEDGFEOWELZED HH T, HTAEBIRE L &SRB CEEITEICEE b
ATV IARA LN T2H, B AT U T ADET)E X ONREBIBKIFIEIC OV T S~ 7z,

[EBR 1] HIEICITANIZE=E CHH%E Lo Bm T B E 2

(Flg 1) & Fv \711—0 Z @/H:ES yﬁt@fﬁt*ﬁ@m e —| Function Generator |
BB, 755 4 P R S A b FBCHE & o
WEST D, Z OFENIRE D SEIREITE 2 RKedT=, S ==———b===— Polarizer
]
ZIEME R 660nm o LED % U -, BEHZIE. AU Ao m— : 7y =—
N N Iz Conptroller A - _Pl
VTV T 4 A5 40mm X 10mm X Imm (2810 i | I T
1
Lff_ 0)% " \fCo ZOOCZ)) % ] {E};ﬁif 1.2K/mi eppin: Analyzer
ES) H aging min %O&g glF: y
TISJ%‘{J]E]]_ [./\ 15 H#Fﬁﬁ aglng L/f:?(ﬁ\ 12K/mln T QOOCSE b(“ Phototransistor |Dewar Flaskl
FIR L7, WERFORE ORGSR Z BT 5725, iR T e
OCK-In Ampliner

B Z L 1.6 £ TR L, B I Z[EE L T aging Il
FEETHmHALEZ, 20k, Fig2 (@ OXHICESEE
Ao 239 L, Bb0IZLDEENSMET aging %
1To7,

Fig.1. A schematic drawing of the
instrument for birefringence measurement.

EREBEI] &= YU 7IREICKT HEEITE
DRFEHEAFIE 2 ERAFMETRE LT, £ ORE
Fig.3 (TR, fitfiio> B v 13 ERIE TiE-68C, & ggmm pin__sample  displacement |y sample
RAPE TIF-T0CEIEREL L, OB ITER Y 2kt —
J57®lz, 6X105 T oBE & H7-, Fig.3 (b) LV -
85°C, —83C. -80°C, -78°C, —75°C CILH\ \ilsr D%
BV DREMD DD L b D, ZHUTx LT,
“70CH 77 71X HFEMA R Uiz, %72 aging BAARF
MO TR E TISRERS . B ofE b, -70C
TiX 0.50mm Oz, ZOZ b, HFRENEHUE ‘ , ‘ ,

Fig.2. Schematic drawings of the instrument
W7V —=TBRZLY Do LT Z ERERFT for fixed tension.
bHLEZOLND,

weight weight
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(a)

[1x1074

A n(t)-An(0)

Fig.3. Time dependence of An()—An(0) (a) during the aging at a fixed length(left)

tension(right).
[ERIO] RETHLIKY A YL ZRBTEML,  [1x107Y
Fig.2 (b) X912k b0 #HNT—EDIENZ Ml
72, 20C2>5 —80°C % T 1.2K/min TRRIR L 7=,
14r

T T T
-85°C
~
-80°C]
-75°C
\ -70°C
\ N -68°C
1

0

500

time / min

1.2K/min T 20°C% CTHIE L7,

(R EBLE]

(b)

[1x1074
— —
3F N— -85°C-
S— -83°C
2r i
o -80°C
k<1
1
@ — -78°C
< 1t i
-70°C
-75°C
Or |
1 L L
0 500
time / min

and (b) a fixed

JEfREE vy =1.2, 1.5 THIEZAT o 12/ER < 13t

% Fig.4 |2, Bty =1.2, 1.5 L biICE AT U A

NEOLNTZ, UL, EMEy=1.2 TIZ—40CTAn 2%
SR B DIck L My =15 Tl 12CTHE
T A n ARSI LT~ OAMABITATE A n 0
RN, DR A LT = & 2 5 LT 5, 1}

St BEx IRFEMEE THRIE 21TV, BRI E ORE R
WAEHEIZOWTH LN LW EE X TS,

cooling
heating

Fig.4. Temperature dependence of A n at
a fixed tension.
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#12 RYAZ ) LEEAFILOIT S IILE—EN
WAIRARBE REME. MEEL. EREA

(2] HSRAEBTIEIHHMOBREIZIKELE-BAOEMASAEIH, BEMRLEFEFhTLNS, T
VEILE—RBHMEIZFO—HFITHS, SEIFFHELT, RUAE2H Y LEAFILPMMA)ZRLS,
PMMA (X, T, &Y+ HEBETRERBE7=—IL3 5L, FEBICTLLUTTHREOBRAEND LS
BT EPNERSINS, BB, ETIHEZL LIS PMMAICBITAZD&ESBT7=—ILIR &
FOBEIZOWTHENT,

[EER] PMMA(T=$9110°C) & REEEEEST (DSC -

60. BEMERA) AT 2BEORBRET>T=. ()R o e o2
BTy =30~160°C ZhibI, RIB0S°C, AMgP—10~ 7 0 T T 0880%°
200 sec TREZEKMICELSE. BAROILEZA ’ ©

% L1z, (i)200 °C A\ 9.7 K/min TRE =75 ~ 110 °C of - ﬁ
FTHHML, 4=1~10min 7=—)L LT, 30°CET & lo
AEL. 180°CETRLRETEMEA L. 33 , 00°%° " A
(#2] ARBGERHE LTERERCG =G +iq T o o .
EBAL. EROOKEREY. &P, LITOVTHED o o0 e
EHEC, EEBERC,"ERDI=, P=30. 100 sec 2D o ©e R 78 30
T, BEEHE1ISRY . EHHOFEMLERBOT— I T LR
BEY. BRIADLLEC' EHSADLE CDREKREFGE ¢
ETNThRDT. BEBOT—41E. HBIBELTE Y5 T w0
AOBBNT, LIZTHEIT5FMEMZ r=P2n& LT, & T (°C)

PTEICT & TERDT-, BFEFMHIE Adam-Gibbs D Figure 1: The real (upper) and imaginary (lower)
TS EREL. LITHTZrDTOY b%E T 4T« parts of specific heat against temperature for the
VU L CTRMBEOREKXRFEEZRO -, EFEFMOE periods P = 30 (filled circle) and 100 sec (open
EERFEENRES1-DOT, BRI LI-LBOEHELE circle).
BEDOTR2—H—ThFohl, EEMES%E KWW H
BEBEEL., 27— IEBRICE>THBOEHHEER
MEHEL, EREREOUBEYIERF-034 58/,
T=754~950°C, £,=10'min I2DWLT, RERGDHER  ,.f |
#H2alZRY, HBEOEHIZ, t=0min DFERLRL
TWd, LORDITHEL, T,ULED LB KEILRED
L. BREEIXFEAD LIz, ,=754°C £ 80.1°CTIE. T, ¢
LEDEA (7=—L%GLOBAREIFEFE-H. BOXKH) & 15—
[Tz, TLUTOBX (ROAKH) AR, LOBL ~ 3

T T T T T
[ Heating after annealing for 10 ? min at (a) 1

N}
T

® : unannealed data

—:80.1 ¢ () 1

[V, BREEBRRETBD L=, <

BRRETLEPMMA DTV LE—@RIZHA  foesas ey /A
L. RER()ERMLEEBREZ5A THBZHE L, S (o
BRBEO7 = — LEMEFEEEEL. RETY FO T
E—S.(REBANDIY kOE—SOERBOBASA 5, o7 umemeledd
DIV FAE-—SOELLTEERLI, SDIEHFAD 80 100 120 140
LB CZRETTE>TRALTH/LONSET., IC T (°C)

BLWTTEHDIY FOE—S(NEF LTS ELSITE Figure 2: Specific heat on heating after
ZLf-., COHETIIERERLsODESH L —FELE S annealing at 7, = 75.4, 80.1, 84.5, 89.9 and 95.0
R >7-DT. SEBEMEL. 5'& Lz, G <% °Cfor,= 10" min. (a) Experimental results and
LB ACT)EMRZTCE L, ChETTEI>TESL gb)dcalculated (ries;ﬂt;. Thg% t{n;lcanddthlck irr(}WS
—_ red corresponds to 7, = 80. and cyan to 7, =
-Co Eg't L7=o AC(T) = Axe expl— (T- Tey20¢)T ERE L 75.4 °C) I;how the maximum of spgciﬁc heat
INT A =B AYe=-0.00015 J/gK*, 0:=23 K. T5=378 K ahove and below T, respectively.
TR, FHERBRZE220ITRT, LOREDITHEST
TULEDLBDBRELBRXEENHLT AMERNBER TSz, £z, ,=754°C £ 80.1°CIZHLT
EBRERTRON, LULEETLUTD 2 OOBANBHTE., LOBLITHES>TLUTOBKIEL
BRXRENBLT HEMLERTE R, ZROTHELONLNATA—2 BER/ETILOEMEROZ
L ERRITOVTHREL, BEBETILZAVEZERLY ., PMMADI VAL E—BHIZEITS T,
DEF2ODLBDOBROEALICHT 57 Z—ILHRIZDOVTERT %,
[1]Y. Miyamoto, et al., Phys. Rev. Lett., 88(2002)255504
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#13 Laponite 100 00000000000000
000000 UOo00DOOOUOUOOOooooooOo

[00] Laponite 000000000 OOOOODOOODO . ‘
oobOooboooooooboocooocoboocoobooooooon ool ®®
obOoooboooooobOOoOooOoOoobOOoOobOOoOobooOoon 08 f

0.7
06
05

godooogooobobbboobobobboboboboboboobon
goobboooobbooobboobbbooobobboo
goboboboooobbooobboobboooobboboo

16min.
661min.
945min.

(9,(@.1-1)"

Il L 1204min.
000000000000000000000000000 Z ol
(DLS) 0000000000000 00000000000 T 02] 25w 30°C, 6-150°
goboooobooboboboooboobobooobooboon 01 ‘\.'.f
000000000000000000000000000 ol N
. 10 10 10 10 10 10 10 10 10 10
O00000OOLaponite 000 O00O0O0OOO0OOOOOOO T (ms)

goboobboobooboboobd

[0 O] Laponite XLG(Rockwood) 000000000 DOO
01000000000000000000000 Laponite
goobbooobboobbooobbooobboboo
oobooobooooo t,=000000000D0O0O0O
Oo0ooOoOoDbDLSOOoOoOOOODOOODOODODOOODOO
0 92(:7) = (I(a,0)I(q, 7)), / (I(¢,0)) 00000000

T4(ms.)

uon (gS(q’T) - 1)1/2 = (92((], O) - 1)1/2/6 uoog o 2.5wt%, 8 =150°
000O0o0o0obOOoOoOoooonoo 17° <@ <150°0000 30 ‘ ‘ ‘ ‘ ‘ ‘
O~70000000o00o0 *ty 200 400 600 800 1000 1200 1400

ty(min.)

[D0000]0 1(0)0 25wt% 000000000000
00 f(q,r) 000000000000 ¢ 000 f(g,7)0
000000000000000000000000000
000000000000000000000000000

Fig. 1 The intermediate scattering
function obtained at 30°C (top) and ag-
ing time dependence of the relaxation

007 0000000000000 (0)0D0ODO0O0OO times 75 obtained at various tempera-
oog 7, = Tg exp (Bto/(t° —t,)) 0000000000 tures (bottom) for 2.5wt% laponite sus-
ggbooboboobuoobobr,o0boobbooboo pensions (6 = 150°). Samples at higher
000000000000 0o0oOooooooooooooao temperatures aged at a faster rate than
0oooo0o0oooDooooooooooooooooon that at lower temperatures.

gooobbboooooodogoooboobbbbooo
gdobboooboboooboooobbooobobooo
gooboobobooobooobbooboboobobooobooob bbb booobooo
gooogdoodgoggn

Temperature dependence of aging dynamics in laponite suspensions
Keijiro SAKURAMOTO, Hiroko INOUE and Koji FUKAO (Department of Physics, Ritsumeikan University,Noji-
Higashi 1-1-1, Kusatsu 525-8577, Japan) E-mail: rp003078@ed.ritsumei.ac.jp
Key Word: gel/aging/dynamic light scattering
Abstract: Laponite is a disk-shaped clay particle with a thickness of about 1nm and a diameter of
about 30nm. The laponite suspension is liquid-like ergodic state, but as the time goes on, the viscos-
ity becomes higher and finally the suspension becoms solid-like non-ergodic state. This phenomenon is
known as the aging. Although aging dynamics in laponite suspensions have been studied for a decade,
they have not been fully understood yet. We have measured the temperature dependence of aging
dynamics in aqueous suspensions of Laponite XLG using dynamic light scattering (DLS). The inter-
mediate scattering functions obtained at various aging times (t,) are shown on the top of Fig.1. The
relaxation time 7, was defined as the time at which (ga(q,7) — 1)*/? decayed by a factor of 1/e. Here
g2(q,7) = (I(q,0)1(q, 7)), / (I(q, ())>f is the normalized intensity correlation function. The bottom part
of Fig.1 indicates the aging time dependence of 75 obtained at various temperatures and the solid lines
represent fit with 7, = 70exp (Bt,/(t>° —t,)). The relaxation times obtained at all temperatures in-
creased with increasing aging time. In addition, as the temperature is increased, the crossover time
from the liquid-like ergodic state to the solid-like non-ergodic one becomes shorter, i.e. 74 increases with
aging time rapidly at high temperatures. This temperature dependence of aging dynamics in laponite
suspensions may be attributed to enhancement of diffusion of laponite particles.
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#P-1

1AVERBESROBEEBEIAFIIR

MATEEARBEEE T, OFME A - bR - FREMEX

[EE]

W THWRMIRE THEET 21T A A VAR & EIX T v
2, INSIFHEL LTEVA A VBEED AR, S
Wx2ET 5 LOBEMREANDIHENTONT VWS, TDAF
VAR DT RS Z RF oW A A 2 PR F 72 1
BIAF VARG EEMEENTWE, £ 4 VR EA A VIR
HEREE 2 2 LI X > TREDOFFD H O & 1 A4 ik
DO ENN BT % i 2 7R R D3k B3 s, S
FlZH E DFEBIN TR WA T VIRIRIRE R TOREDT
FIZOWTHET 2,

[RER]

A4 AL <T BF, & PFs #8573 % 1-
methyl-3-octadecylimidazolium(Cigmim) & 1-methyl-3-
ethylimidazolium(Comim) Z &K L 7z, [Cigmim][BF,] &
[C’gmzm] [BF4]\ [Clgmim] [PF6] t [CQWLZTTL] [PFG] %%I'/Hﬁ
EEZCREYEEEE L, FTWDICENT DL}
Woof LR GBERERRIEE &L DSC lE 2 T B o #lEg 2
727z, SPring-8 BL40B2 2T heating & cooling IZE 1} %
SAXS/WAXS [FRFHIE 21T > 72,

[BREEE]

R 73k (7/3) 1281 % DSC HIE D 5 8 6 1L i sl
(Cr)= WM (SmA) BEREIREE (56 °C) g o SAXS 7’1
7 7 4 )V (heating i#f2) #7539, 50 ‘CIZE T qg=2nm~!
FEIcA o n s ©— 7 3G ICER T2 TH D, 70
CIKBWVT q=1.Tnm ! fHETH 61 % & — 7 13 I
BAT2HDTH5, ZDMD Cr=SmA HIEEMEMER TI3HE
BOMELE — 7 BRI NS, THIFHERICE W THD
O FRGEDTEL S i, — D DRMIREG O A2 L
TWVWAIEZERL TS, WEMHIEZICHE) 20 &) LM
eI, B OWRYE I BT 2RISR TR ST
BoT, A4 VIEREREOMHEREE EEZ SN D,
Fig.1 CTHER I N7 5D SAXS ¥ — 7 DI qrnas DIRE
% Fig.2 128§, Fig.2 Mo FRANZDSC L h&Esh
HIEBIRER L Tw5, Cr=SmA HIEBRE 2L T
Cr HOBEE > TW5DBb 5, 7 Cr=SmA iz
Bolic Cr HOFBIEGE A 7 — L X ) HKEF L SmA M &
DN (peak,) bHER S N7z, SmA HHDO X7 —
WEDREDART — L OREE (peaks) HI—HIBER E L,
5 SmA ML T3 Xk HIc/lA 3,

Fig.3 12 SmA HlIZ 513 2 SAXS ¥ — 27 DB ¢rmae DIRE

I(@) (a.u.)

Omax [1/nm]

g [1/nm]

50 [degC] "
/\
56 N
N

60 k

63

65

70 e
0.5 1 15 2

q (1/nm)

Fig. 1 Small angle X-ray diffraction
pattern of (7/3) at different tempera-
tures.

2.1 . . .
crystalline peak
s, pea
2r ' peak;
liquid crystal peak
19 ¢
18 r
1.7 ¢
16
15 Cr SmA
1.4 . x . . . . .
20 40 60 80 100 120 140 160 180

Temperature [degC]

Fig. 2 Temperature dependence of the
SAXS peaks obtained from (7/3)

2

18
16| I
W M

14+ BF4(1/9)
BF4(3/7)

12+ BF4(5/5)
BF4(7/3)

16 BF4(10/0)

0.8

0.6 A J'H"’is e

0.4 . . . . . . . .

40 60 80 100 120 140 160 180 200 220

Temperature [degC]

Fig. 3 Mole fraction dependence of the
SAXS peaks during smecticA phase.

Wtk % BFy ORI RIEICEKR LT 77 TH D, [Crgmim|[BE,] DENDIZ S & q DIENKREL Ko
T30 b%, 2D [Crgmim][BEy] DINZEG, X DA W7 — Lo G Z R L T\w3 2

ED3DD B,

%7 DSC MIEDFERIC X 3 & BE, /A A > & Uik BE(3/7) WM ISR 25 S 205 7205, 4l
D SAXS W5ETIE (3/7) DFBHIN L T bIDFEIT R & N2 MR 0 RIS 2 R T 2 2 LT 72,
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Phase Behavior, Rheology and Evaluation of Sense of gel emulsion
Rihoko HARADA | Kenji NAKAMURA and Koji FUKAO (Department of Physics, Ritsumeikan Uni-
versity, Noji-Higashi 1-1-1, Kusatsu 525-8577, Japan) E-mail: rp007076@ed.ristumei.ac.jp

Key Word: non-ionic surfactant/gel emulsion/micellar cubic phase/phase behavior/rheology /sense of
evaluation

Abstract: A gel emulsion (high-internal-phase ratio emulsions) contains a lot of oils extremely in their
internal phase rather than usual emulsion. Particularly, O/I; gel emulsion have attracted attention due
to the formation of highly viscous and transparent emulsion for the field of drug delivery system or cos-
metics. In this study, the phase behavior and the rheology of O/X (X = IyorH;) gel emulsion formed
in water/C12FEO,,(n=>5,7,9) /oils systems were investigated in order to understand the changing internal

construction. In addition, the evaluation of sense to human skin of gel emulsion will be also investigated.
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#P-3 nN-7ILH 2 (C24)BIEDIEE & HHIcH
IWOKBEET Oha #E-%HE &= - 1uKx &

[HE] V1 ABKE HEENR GG FOMBRTIE V7 R EITRR DHERR LIE
LIZA.OND, BlzIE, HMZRSIRAHS T CTHD n-T b 3 v 7 57 & EIRR TR 2 5
HE9 %, n-tetracosane(C24)iZ /3L 7 & TITKIR CORZEMIZ =R 2T M) TH 528, HIFERIC
BWTIEEZERNCRIT i RO )RS REM )N HERT 52 03 5[1, ZokH7Y 7 b
~ X —EER DR OBIGITIAWER - AHEIZE > TEBERSEOHBHZ L X —OBRNE L LTz
ZEiICkBEHNEND, ZOBE, BIFERE SV ROBEREHOBEEN EORETHY . TN
fMZSZE SN TV D0 E THITBBREN, AR TIE, SIREHY TOET LS TE LTV %
DEL OYERH L NIZENTWD n-T AT a2 WD JBEE DRI % C24 B2 A FRL L |
BT 2 Ak A & AR 268 2 X BREFTEXRDIC L - TR D, 77 2o b ORREIK FIZfE-> T
HELT 5 K5 R OAHIE R 228 & W VE C 2 IRE 2R 5, 612, TR 6 OREFIZHOW\WTH
295,

[RER] AUBHTIE. n-CoHsoCGRAUbA THALE (>99%)) & U 7o, ELZE 235 I IAR e 2 B 22 AR A5 4
& (ULVAC PVC-260)% W TRBE L7z, 2D & & B AZ 2 b S ¢ 5 2 L CRRDE D C24 7
R ERL U7z, S d oo 1R 18 71 SRS E5(S T SPI3BOON) 2 -V T T - 72, H12 VU CTHlfIc 5%
DU, TOWH GIRIEZE RS - 72, HBLT 28 MAIEEEKCER X BRIE P45 (Rigaku Ultimal V)
ZHWTHIE L7z X BREPT(XRD) 7 v 7 7 A A0 B RE Lz,

[(FER & E%] Figure 1 IR DR D C24 D XRD 7' 1 7 7 A V&5, BENEOEAIZ. O
FHD Bragg S (0004) D A TS0, BEENEWIGA L, T #80 Bragg K (T002)<° M FH D
Bragg S 4F(M002) b 8Ll & T\ b, Z DXL 91z, C4 HIIZHILT 25 Al IREIC L » TR 5,

. , .
0004 ] -
|+ - 15000} o ]
S - B
C\G ' 8' [ e
= £)395 nm 10000k i
%_ Ed;340 nm g °
= ¢)303 nm = L ° )
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Figure 1 Thickness dependence of XRD Figure 2 Time evolution of 0004(@),
prgflles of as-grown C24 thin films with T002(M), and M002(A) Bragg intensities
thickness of (a) 126 nm (b) 223 nm (c) of the C24 thin film with thickness of

303 nm (d) 340 nm (e) 395 nm 340 nm after the film preparation.
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Figure 3 Time evolution of volume fraction of
O phase (Wo) of the C24 thin film with
thickness of 126 nm( O ),223( A ),340
nm(V),and 395 nm().
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Figure 4 Thickness dependence of

phase transition rate of O phase of
C24 film.
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Crystallization and structure formation in isotactic polystyrene blends with atactic
polystyrene
Kenta SATOH, Hiroko INOUE, Keijiro SAKURAMOTO, and Koji FUKAO (Department of Physics, Rit-
sumeikan University, Noji-Higashi 1-1-1, Kusatsu 525-8577, Japan) E-mail: rp004070@ed.ritsumei.ac.jp
Key Word: polystyrene / crystallization / Blends / X-ray / DSC
Abstract: We studied crystallization and structure formation in isotactic polystyrene (iPS) blends
with atactic polystyrene (aPS) using time-resolved wide and small X-ray scattering (WAXS/SAXS) and
differential scanning calorimetry. For iPS/aPS blends, the crystallinity obtained from the measured
heat of fusion from DSC expressed the sigmoidal dependence of crystallization time. Furthermore, the
rate of structure formation became slower for the iPS/aPS blends than for pure iPS. Long period for
blends decreased with increasing fraction of aPS. Structure formation was disrupted by aPS during
crystallization.
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