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Figure 1: Spherulites of PPS grown at higher Figure 2: Time development of PPS

crystallization temperatures (> 105°C). crystalline domain grown at 95°C.
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Figure 3: Hoffman-Weeks Figure 4: Temperature de-

plot of PPS melting tempera- pendence of endotherm at the

tures. lowest melting peak.
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# 2 SUSARHFyHRYFTOAEL VDA JHah b DEERIE
BHARA-B' AHEXKEIT’ ORBHAE'. /NEEL' - RTNE' - BERER- BEAEA'

EEEEDHEICLYESFORERILBERICEVWTHRREZEHT IISENEFET S EMNERINT
WB[1], Yo PHE2 I FvoR)TAELY (sPP) [, EODERZHE—DODAVHEHE DI ETHDL
nNTWb, COAVHEIERELT-sPP &2, OA T REGBERE TgTED 0°CIZ2A LEBET7=—ILT 5.
QOCIZR2ALIzsPPE#EMHT D, QF VT4 TADEWVSPP EERIESBEMT S, £V 3 DDA
TEIZHFOND[1], COAVHEILDIERILEBEZEZHEBAT LI LT, sPPOBERIEDFERNEENFTLONS L
HEIND, TZITEMETIESPPDA VAN LDFERIEICEB L. EIZ 0°CIZRALEMRLIZRBISRL
THANE X BEE, (WAXD - SAXS) . REEERHE (DSC) ATELI2ERETo1-,

[52ER] sPP( Aigma-Aldrich 1 3) % F LV TREE % 1T o1z, DSCBIE (Shimadzu DSC-60) Tlk., Ky kTL—Fk
LITRAIYT2ELN200°C TR S B, KKTRAL. KKkbpTEMRLEEHEZ. =B, 60°C.
80°C, 100°C. 120°CT7=—/LL. TN oDEFZ DWW THEEE 10 K/min THE L=, -, BRIKEE
NoERCTHRBEIEEMLUIHABIZOVNTE DSCHIEZEIT o7z, WAXD/SAXS BIFEICHULITIL, 180°CT
1 SERESE 0 °CITRS LEM Lz, 60°C. 80°C. 100°C., 120°CT7 =—/)LL=EHHBIZTOVLWTHERE
10 K/min CTRIE % L 1=,

X#RBIFE X SPring-8MBL40B2 (K& : 0.7A-1, 71 A S EEEE : #9220mm (WAXD) /£92000mm (SAXS))Z AL F=,

MBREEEIHI(EREERT7=—) V/BEEEZA-BHODSCHIETH S, 40°CH 5 50°CHDBY 2K
BE—UDRLN, O CTHRRAE—IMNREOND, Tz, ERTHRALIELIEES-10~0CIZH S REFEH
Rohdh, BT TILTIHRZZEATELRL,

40~50°COBY QREBE—Y (T=—1) T E—=9) &7
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(TR 7=—Y T REEELEETELOT —TEBEFRC |
Hd, . OCTT7=—)LERKET=—VLTREE T T |~
D 10~15CLIZT =—) v T E—I HBN T4, 80°C T el
D/BE. T=—J)IJE—VIFRZT. 90°CTORIME X |
—yHRohA T, =
B 2 [F 40°CH 5 10°C/min THRIBED WAXD/SAXS 2 ‘7.;/f
DETHD, 80°CHT=Y T, LAEEN XA VN Ow{,f!ffi,, I/
LDERIENELCLTWLSIDA MY, Fi=. /INATEE '
TRATW-4EE—I M2 EE—YIZERLTLS, 50 0 50 100 150 200
DT EMD, BELTAAS—DOELLEESERIEN BE(C)
HEATWDZ ENRZ D, ;
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;48266 0F A0 6,12 [FKFRIEEEEL. TNICKVMDTSRF YO ELERDEF UV EEERED,
Fl=. FA4A2 66 IZEVWT, BEDAIIMERIETIIERITNECTHIRZ(EDKRR)NRLET DM, 2E
BOE = AN EERILSESEANERITEF ORE(BDOKRR)NAEET LI ENMONTINS, LHL.,
CHEDEKBOFELWVRERECHEELE (FEBEIN TV,

SEIE,. 7402 6,6 LU -EBEEHEDFTAOV 6,12 DIELEDRGZITDOVNTHRIZEMEE L X BEITEE
AVWTERZTV., REFGLZTOBE., BEKRFEEHEHAT:,

<ZEE&>

F40 6,12(Aldrich ftEDAFRE R KU+ 52 E U 290°C T Z— LT AT EICKYERDAEREEELI-4.
150°CIZIR L TH NI RIS E -, ThE 220°CT 2 D EIRBFLRASE ., 213°CETANLERZHEE
St f=(Fig 1), COBEBERAEMBLEAVTHREL, HRLKADERLRERELOBRERR .
DREZREIZEINT, 220°CH5 213°CALERHT HEDREE LD A 10°C/min EL. FRYDERS (E
40°C/min &LTz, CDBFE(Fig NITXIL TAA X #RETEWAXD)E/NE X FRELELE(SAXS)IZLHBIED
1To1=, WAXD/SAXS I 7E I& SPring-8 () BL45XU K £:1.0A, A4S IEEE:$7 100 mm(WAXD)/
#2000 mm(SAXS)ZE AL =,

Fiz. COBIEDNIE 150°CTHBILSEECATRERFZLEDIHAB L. RBRFTHEEZESD. 213°C
THREIESEEREZE -, ChoDEKZ 100°CHLERITNEER TELULIFETREZLRSE. R
FTEMERIC K BImEEEIT o=,
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185°CTIXIEDERINFEE T DI LI TELGLHE Tz, LHL WAXD DFERMSIE 200°CTHIERDFHESE
RIE—ONHERTE, 220°CTAILNT BT ENFERTET=,

BEREERBETHED. 213ICTRIFTELE N EETADKR(Fig2b)N BN, COREE—E
100°CETHOLTIDEBEEE LTIk, 220°CETREF LITHRITNIETEREITILFTEEST ., 225°CETL
(FTCHERITILEZ LM o1,

CDIELADERGED WAXD T—RIZDN T RBRICKYESN-E—O DR BEL LB F T o= ZA IR A
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#4 4YEF Ry FOELYOBRERERE
IWAXEETL - REKEBRER2-Ho70OT—3

OFEH BE ' - 5lH #hik' - Hi F=1- FEH BE?2-
Rl B8 - HEE =ES - UK B!

[#E]

RS S FCh AV EZ I F v 7R ) Fa L (iPP) IXRIIEE N St SE 5 & fift
EEMEOWE S Tal M (HEZEM) . B0 ITa2 B REEM) NAET S, £72. ol HEREZ R~
IZFRT 5 L o2 HHERZEMICHIEER T2, FE OIE. KA, XBREPTXRDELZ HWT, al HEKE
iR AT 5 & R VR E Cal—o2 ISR Z 5 2 & 2R L72[1], Ziub OFEBRFEIX,
al—o2 FHEERE Y, ol FHOER R Z X > TG T 5 & THUXFATE 5, al O FESID Ha2
DOy FESNCEALT D 72121E, H DV A SO 31 BREES 72— H, g n o5k, Blos T A
NEDLLVENRD D, LTENn- T, MIEENIE Z 572012 13al FHOERS @RS LB L 725, mif
RO, fdm OIS X 2RS B2 MZ S, ARWIRE CTol MAERREAE LGS, Zhic
X o THEB AT 2 N S D, ARFFE TR V2 — Uil L W ) B 7 @k iE 2 R o 2
S hEeE S 2ol RS Z FIE L Cal—oa2 FHEERE 280 L. al—o2 MR DS al FHAS & O35l
gz Z o0 F & LTHAT 5 2 &L 2 MGEET 2,

al—oa2 FHERREIZ 31T 2 BPAEIE T AOR R 2 BR 95 T, MiAH R s (2 B9 2 35l 70 B AR 1 3 R
DR al & a2 FHORE S IC DV TEZE DFFED I B I ST BRI XKFREFTEIC LD e S
NTVDR2]L, LLAaRnb, KiIT, E&EOIXWIEO XRD 70 7 7 A LOEWNT, 5% THRESHLTH
DAEIEGE OB N T TS TE RN L EH LN Lz, BR T, al-a2 HERIZE T DB
MEIETERGEAR & | WA O & RS O FEMNZ B3 2 R JE R IZ DWW TR T 2.

[RER]

200-500umt D 7 ¢ /L 2RI L7z iPP B (M, = 362,000, My/M, = 6.8, [mmmm] = 97.8%)% 200°C
ThlfESE., -80°C O7 & hHFIZEWm LTA VAR ZHR Lz, Z0%EO LA X ET 7 =
77 ANDIREEE A A= 7T — MEEO X B BT EEE (Bullker AXS, DIP220) CHIE L7z, 4%
RED WAXD 7' 7 7 A Vi b 2R RAEE (r). al F8 & a2 FHZNZNOFERACE Vo1, 1a2) & RO, al
MHERERELZFBE LG LR L,

Smm ¢ O DSC F 7 /L 2 R N TIRR S H 72 iPP EHE 40°C & 150°C DA A A S ZAH TR T LT
IEAE AL S, al MR E a2 FHRE 2 TR L7z, SRR CHURYE X#REIHT (SOR-XRD) %17V, ol 8
La2 FHO XRD 7’1 7 7 A V%437, SOR-XRD (X, JuNT > 7 v ka U HafsEt % — (Saga-LS)
® BL11 T{To7z, #0.6mm¢ D XH{ (8.0keV) #JEX 1-2mm D 7 1 /L LARFEHIAST SH, Filaik
IZE DI ATE 11Tmm O EICHE LA A— 77 L— K400 mm x 200 mm)_EZ X #REHT/ <%
— U EReEk LT,


taguchi
テキストボックス
# 4

taguchi
テキストボックス
5


[BREEE]
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Fig.1 {2, A VB L Cal MHEREREIZFE L &
E OEFERLE, ol HHE a2 HZNZNOREFLE D
REELZ 7T, ol FHEREE OGS . 2RO S LE D
KB IE AT O Filid CTo2 OB RE SN D
N, A VNS FEIET D & FERERCENMET Ly
Kk Cal—a2 MHEBERGT 2, /¥ a— L HEiET
DA VP BEERL Lizal IS volicinz., /
¥ a — U O RFERIE D D bl O JEAL S O LR AL
D Z 0 IT < < ol AHAS Sl O 5 RbAA MR R TR
BT 2B oN5, Y HIEEmEFROSGH O
RE2OECERT 5.

al &o2 HORERELEDFEH

Fig.2 13 40°Cla: al H) & 150°C(b: a2 #) ThHEA L S &
72 iPP O, JEEHEXHRETTO XRD 712 7 7 4 L Th
D

al fHE a2 FHOEE IO CTHEELL TWDH DT, Fig2
R EEEGEL A FEE (20 < 30°) O Bragg SURTRE
WIERZ REWVTAE LR, LL, EiERO XRD 71
7 7 A JViX Bragg )KH B — 7 OIENIAL . & 512040 X
S OBEIZR LT 110, 130 S OWEEVY & W 9 RE#n
Rond, —H T, #ABEFRIELIEED XRD 717
7 A WL ED Bragg K E— 7 DIE L 72D &9 FF
BB RO, W%, Bragg K OWEIZE L Cidibdn 7
FRIZE S TSN D Z ERZVN, BROT a7 7
A VORI R TR O A TIEFI TE e, &1
ftiem DA, Bragg R OWRBIRN D H 9 —DDJREK &
LT, #idhts B O R BEHER ORI (T 7 U X
HZOVIIELIL E BN D) b D, iPP fEmiZB VT /N7

X! %o
88888

10¢

70e

588

Xot> Xa2 /%
=N WD
o O

o O
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T/°C

Figure. 1 Annealing temperature dependence of .,
Yo (open), and y,, (full) of iPP on heating from the
meshophase (squares) and the o1 spherulite (circles).
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Figure.2 X-ray diffraction profiles of iPP

samples crystallized in 40°C oil bath(a1

form) and 150 °C oil bath.

7V 2L OVESELIVS TR iR SN BN =S, BIRO T 0 7 7 A VORI, FE S LS
\ZXT 7 U RAZ AR BN EEATIULRII CE S B2 R"T 7 VU RAZVET LEHNTXRD 71
Ty ANEFHELZ, XRD 70 7 7 A A5, al FfEEEIE a M O/RT 7 U A Z V7R ELIL K &
VHEETH D, o2 HFERIZ/ N7 7 U R Z VIl D e < AR R ICIEVVEIE CTH D Z L o
oo BHIX, al HREIZFE L7 ZD/NT 7 U 22 VESELILOFEM S i~ BULERIZ X 2 5 LS

DEALIZONWT HEET D,

[1] K.sato et al. Polymer Preprints, Japan Vol. 60, No. 2, pp3394 (2011)

[2] M .Hikosaka and T. Seto, Polymer J., 5, 111 (1973).
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#5

AR - B SAmfE R T 2
[(#E]
THETN]THH S TE T,

PEIZ DWW TEBRAE R SRR L.
HEZECLEMMEINER SN, Ll
LTV,

FVIHND 2 L TELHEMFEEENT OV TH S 2

DNTELRET L,

[EER]
5 sy FEiRlfR 7= PBT % 0 °C

— NV EATo T2, AV ML T

SR b S, £ 04

AFEERTIT PBT (Aldrich #8438 M, = 38,000) Z /=, H T ZAfEsbT

RUTFLUTLIEL— bDOSERMBER L ERIEHEEORER
O/t ' -

Bt Fndfy ' - TREBVER ? - EAEEA !

B TR B ONWTINETE OERMP R I, £ OGAEER BN ER L, BKE
L2rL, Keller HIZ K Y — H A RS & #8725 12 fs dn b A3 i
HETNVRIBRERS, BEESN TN D, Fxr b INET, HHZ B L CRBLDET
fEmbET VEREL T, i,

E1T9
'@ﬁé EIFJI:
B TR A FIRSE D LA

L. 25 OREFEEIOEIICOVWTIEHE D L < HEES
ZIZT, AERTEARYVTF LT L7 X L— |
BEFOFAIRIEFRIZ OV T, A/ X #EGEL (WAXD / SAXS) % -
e DS )

(PBT) OH T AR LA M LR
IRAERAIEE (DSC) MIEEEIC
W, FORIA L 72 5 &5 1hsh b 2
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Figure 1. Relation between the inversed

lamellar thickness and temperature during

The closed circles indicate the

T*dependence of ¢ of PBT crystallized at 188.2

°C. The open and closed triangles indicate the

heating.

relations between ¢ and 7¢ and between ¢ and
the PBT
crystallized at 7, respectively
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[1] Hoffman, J. D. et al. The rate of crystallization of linear polymers with chain folding. In Treatise on Solid

State Chemistry; Hannay, N. B., Ed.; Plenum: New York, 1976; Vol. 3, Chapter 7, pp 497-614.

[2] Keller, A. et al. J. Mater. Sci. 1994, 29, 2579-2604.
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2)o zBAAMDIGAIE, BBIL-EREHNTE, C-CHEED zBARDEREKE & RWVEEZRL.
FEMRIABARICHERTE D, . ENFHOEHL. NHRETOLFEOLNY &£+ VEHE
BHY. 774 VHBEREZLTVSZ ENDH D,

T=6.0 ] A=B=16.946[c] —~

C=  16.946[c] 'g, |

(Txx, Tyy, Tz2) = s § F

(-3.95,-3.30,-3.67) g

Ins o 5t z
l—'> L 4
A-B-12528 [o] L ¢

C— 30866 [o] L

(-4.43,-3.62,2.92) "
- (g oF -

0.8ns @ r
[
o
o

g |
T

=5}

10 20 30 40 50 60
MD cell dimension C (reduced)
Fig.1 Uniaxial elongation of the PE-melt along Fig2 Diagonal components of the stress
the z-axis at 360K. tensor vs. degree of elongation.
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JIF, B trans AR FEL, MEEAICHBEEZRLED ' . N .
NDTH?, MEZBVEEETLTEY . 2FHRBEIL Fig.3 Chains crystallizing from the oriented melt

state at 360K, with different colors according to
their initial chain extensions.
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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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HERATHTFELNDFHAMICR) Yy TLTWEILEETRET D, BICERERITDHE 40%EEDE
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r ; Fracture around
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10F ¥ A
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The folded end is pulled out.
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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&X#R] (1) A. Koyama et al, Phys. Rev. E 65, 050801 (2002),  (2) T. Yamamoto, Polymer 50, 1975 (2009)
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Fig.2:Freeze-fracture-TEM micrograph
of OTAB 0.1M/Au 0.01M vesicles
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Fig.4:(a)Freeze-fracture-TEM micrograph
of OTAB 0.1M/Au0.01M lamellar,

(b)Structured model of lamellar
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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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DIAFZFEREL. FATAEDRFRDIEZ 1. HEIDIEF
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AEREZEE Lz, ZEERROCERZHIEMHT ESROEM o)
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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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[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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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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B DSCIZ L » Tskd7= DC13PC-=2 L AT 1 — LIRA RO EE 7 AE X
S TEEMHE RS OB RE, MRS, IEILER, \RIEE

(S ]

AR TAE R O P & SRl 2 X3 D BESR OREI721) Tl < L M OREPHEREIC B
THHERBEREEHEZRCLTWD, ZOREIE, AWM EooETED TN D
ARBIIIEE, a VAT a—b, X RXTERENDERINTEY ., TNU5 DS \7§>1“ﬁ
IIZEIR D12 THEEDET DL VWOIMWERH Y . il LG & OFEIZRBRIZRTZIC
ﬁ’ﬁ?ﬁﬁéﬂfb\iﬁb\ Hxix, VVEELEa L AT a— Lo /o %iﬁéiﬁﬁ%@%'fﬂ/

BaAEd 2 2 & T, iy L & OFFMRBIRZ I~ K 5 LRkl ETAME

EJZ WZIRET 2B M, REHEMEL, ZORREFBREZAMICT LD THD, U~
JEE-2 L AT 8 —VEARIZOVT, ZNETHLONHESNTWDA, RIZHE S
FTUIalb—Ya BT THRHESNZEDONRZ W1, Fx i, REFEMRHAIE THON T
W2\ B T 5D DCL3PC (1, 2-ditridecanoyl—smglycero—3—phosphocholine) & = L
AT\ — WG R OMWE & i~z

DC13PC DFIFERITIZ, LFHE WS | EDMIZE L TWD D053 TORWHNEET
D ERRTmE S (2], —F, VURE- 2L AT r—LRARICBVNCalL AT n
—VEEEREZL TP E 2o DC13PC - CHOLESTEROL

(liquid-ordered phase : BRFFIEIAH) 1245
b3 2 2 ERLHEIPLIESI N TS, Fx
(T, THE TOHTERERDS LA 20 fHT
D EFHET- T (Fig. 1), ZORMERE
BN D BT=DIC, T L AT —/LORES
FE A A 2 TRIE L, M LT L AHE
L 0o FMODIRN > TNDZ & ZFET 5,
AELOBE BT, MR CTRR%E Lo mi&E
DSCIZ L > THIE L. T35 Z & THIXIC

Temperature / °C

cholesterol concentration/mol%

Figl. expectation of phase diagrams of

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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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] BEITEIRSFEIAICESEREBR L TV D 2 ERM bR TV 5, AFJE TR, 4 FELR 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,

[EBRI] HIEICITANIZEEE Ch%E Lo m 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.

EREEBEI] &= 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).
[ERI] RETHEIKRI A Y S LU 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, AgP—10~ 7 0 T T 088°%°
200 sec TREZEKMICELSE. BAROILEZA ’ ©

% L1z, (i)200 °C A\ 9.7 K/min TRE =75 ~ 110 °C of - Of&
FTHHML, 4=1~10min 7=—)L LT, 30°CET & lo
AEL. 180°CETRLRETEMEA L. 33 _ 000% " 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 o3
T, BEEHE1ISRY . EHHOFEMLERBOT— WO 00N et o
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=—LGLOBAREIFEFE-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

[THEL. BXEEBXREXRED LT, S

BRRETILI]EPMMA DI VA LE—@BRISHA > eesds C /00
L. ER((N¢RLCEEBEZ S THBZHELT-, S -
BRBEO7 = — LEMEFEEEEL. RETY FO T
E—S.OE&EBAOIY FOE—SHERBUAASR 5 T memededdn |
DIVFOE—SDELELTERLz. S(DIEIHFAD 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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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.
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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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Fig. 1 Small angle X-ray diffraction
pattern of (7/3) at different tempera-
tures.
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Fig. 3 Mole fraction dependence of the
SAXS peaks during smecticA phase.
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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 n-7ILH 2 (C24)BIEDIEE & HHIEH
IWOKBEET Oha #E-%HE &= - 1uKx &

[HE] V1 ABKRE HEENR GG FOMBRTIE, V7 R EITR e DMERR 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 THALEL (>99%)) & U 7o, ELZE 235 I IAR el 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 L& 53T, BENENEAIX. 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 ° )
- —_ 5000_ AAAAAAA A 4 4,
N\ (0)223nm e .
|(a)d:1126nm :AAA ...‘0.0. o o 1
L | L | L | L
5 6 7 % 100 200 300
20 / degree ¢/ min
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 2 (2 d = 340 nm ¢ C24 {#[52¢> 0004, T002, MO002 S5 D RN T B4 0> D DORERF AL %

Y, RIS AE S T, 0004 23 L T002, M002 238/ LT d Z &b, OIS THH, M AR
~OHBBBEE TVWD I LBbnd, BEKEEOLG, RPITHEREO £ FRESETT 50

T, BRI 9 < OARBEIT TR | 2 13 5B & 40 3 B

WX ENRT VY, Leh-> T, —H, Rl

OB OMRICFERF L, £D%, FHZTTTHES LAIMBICHER T2 L E2 615,

Figure 3 (& IEE D C24 HIEIZF 1T 5 O FHD AT
5 Wo DREIFZE L 27t Wo DFFRIC LB 72 %40
DG REER 1, IWBEOFRSC B R JEE %2 718
LAHR L 72 [2][31[4]. EEAIE WAL, Wo 1X3FE R
SWALT L0, HNGEITP- L DEAD LTS,
L7723 o TIRJBIC K o THIESEEIX R D,

C24 W R 5 EHEBIL, AR EREICE
o THEAT L, — IR Ch 2 LUE L7256
Figure 3 @ O #f & & 5 F o #% B 2 1k 1%
Wy =W, exp(-Vt) 14t 5, W, I3 #% 0> O 48
DR, V IR EHE, ¢ ITRREZNS O
PRI CTh D, EFLOA T Figure 3 & L, Ko
TR V & SR LT ry hLS
Z 7 % Figure 4 |\Z/R 7, N E VT EFRESBHE V
TV, — R HSE DB FRESR I 1345
FHOBBHT A LF—DEIZRLIND, LEer>T,
RN 722128 O fHE T FE°PMAHD B =L
X—DENNSWEHERI D, 51T, Figure 4 ®©
Ta ey MpnBAMET S L EE 100 nm THIESR
MEB LR LMD EE 100 nm LA T Tl O F1A3
REEHTHD Z LRI S D, Sk, HEBHE
DM EAE S BICkET L, C24 HEIRICI T 2 /L2
TEOHRA N = XA DONTELIZELLLFHNS,

©)
= 1 T - T T T
~~

A K
8 0.8 a2°°°°00000%00000%000004
2 S YU
@) 0.6l ADBANADDAADA |
Y .

o v
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5 0.4+ v .
© - v
L v
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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().

o

o

o
T

o

o

—
T

Phase transition rate V
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Thickness / nm
Figure 4 Thickness dependence of

phase transition rate of O phase of
C24 film.

[Reference] [1] T. Nakatani, et al. Polymer Preprints, Japan (2011). Vol. 60(2), 3306

[2] P. W. Teare, Acta Cryst. (1959). 12, 294

[3] S. C. Nyburg, A. R. Gerson, Acta Cryst. (1992). B48, 103-106

[4]H. M. M. Shearer, Acta Cryst. (1956). 9, 379
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#HP-4 n-7 LA S H ONRBRDOEER

WOXRET OX#HZF Xl -FHEl E—-LUEx &

(B8] —=~rvarHovsrsuakiay by bl FLINS YA X LA LN WE
OYMET, NV IRERBRDZENH D, ZOX DI mOFFEIRIZH UiAD b AL R OB
W, ST p-T NV OMEBERI LMo TS —HT, vf7r ey 7Ly MREETO
FREERS B~ DY A DA DT O BARE 72 50 FIF S S AL TV e,

AIFGETIT NNV T n-T VT LK ALK BRI R ETE A & RN ER L 7~ v g 2 H
Wn-T NI DNV Fe~vA7m Fay 7 Ly bRCEEIRIA 0.2 uw m) DRSS 24 8) 2 R 226 A B R
S3HT(DSC) & X HRIEIHTIEXRD) TR~ 7o, 13 BV R 2 i L, RO YA X & AR 5 8) D B4R 2 B
BT L, ZORIFEOIEBEBEZ B4,

[SRER]  n-7 /L > (n-CoyHsp:C24 : A AKEWHAESRL) 2 2 L7 L BRHE R U IR PEAC X 0 L K Rl (O/W)
Mlor <y g AL LT BHe= 0.2 pm : e- 02 )& AV 72, BBl O FRER R 268 2 7R 2 £ A 2R /54T (DSC)
JEE (TA instruments : DSC 2920 )iZ & Y 1.0°C/min THIE L7z, IR TO XRD 7’12 7 7 A /L1, X #RA
Pra&fE (Y A7 Ultima-IV )& AW THRIZE L7, XRD 70 7 7 A L OIREZE(bIL. 3B 2 S8l okl
NAIZEED, IR E T EEEZ AV CTREAHIE LN S, X REFEEC A —of =y 7 A
DIP220 )% W CHIlE L7z,

[BRLER]

2L 7 C24DDSCHIER % Fig. 112, XRD 7' 1 7 7 A L DIRFEEZAV % Fig. 212779, DSCH-IE Hif Tl 46.0
‘CLABBCIZ2oDWE L= NH NS, XRDT 07 7 A VOIREEL L kT2 & ZnThiE
IR 2> & AKIRAH(LO)— [BIEAFH(R)FHER RS (46.0°C).  RlfiR(48.8°C)DWN L' — 2 Th D Z bbb, T2
THM SN - LOFIX =&HERMH (T) Th 2, DSCREIRMIFETIL, 49.0°CL42.0°CITREA L — 7 AL

b, XRD7'R 7 7 A )VOIREE L g3 2 & @il 5 #551649.0°C), R—T(42.0°C)DIHEL

TroTT T T T T T (e) '250&[ :F‘l T T T i T ) T " T
011 coolin
= e R
5‘ L~ ]
E‘ [
. = (d) 46°C[ RII | RILq,
é —=—cooling s,
® . R () L ‘? (€)S0°CT L ] heating
g e) ! g~wwm-aamkm\w~g“_~‘“
Q
~ = .
S N\ ﬁ&\ﬁ\/ E [asc[ R RIlio
5 ) T ) I
l heating = R
< (©) () 25°CI ] | _
' 11 oo
ML ,hM
3 30 S 0 35 30 1§ 19 30 21 22 % 24 25 26
Temperature[°C] 20[°1(Cu-K )
Fig. 1 DSC thermograms of C24 upon heating Fig. 2 XRD profiles of C24 at various
and cooling. temperatures on heating and cooling.
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(ZHED R —T Th D Z L3 bind, UL LD 2E)T,

R L FEARMICFRI U Th B,

Fig. 3IZ={R TDe-02DXRD ' 1 7 7 A )L &
KT, 2L T C24DLOKH T & 5 TH D Bragg St
SRz, R ERM (OF) HANGRME (M
FH) OBraggh 8+ H B S v, IR T 3 DO
FARBIEL TS, 3ODFEMAHDHBIL, &
fa A O FIZ L > CTHLOF O B l= 31
F—NE Lo b TREND, FEBREERE)
OIRZEMITHTH D LEXTWD,

Fig. 412e-02DDSCHlI#E % | Fig. 51Ze-0200XRD
DIRFEZAZ 7T, Fig. 40 (a)-(HDIEE TD
XRD7 & 7 7 A L3, Figure 5D (a)-(DIZFNE
RIS LTV, DSCH-RHIFR TIE, 41.8°C,
45.0°C, 46.2°C, 48.9°C 124> DB — 27 MBI
S5, XRDDOILEELOR R & kT 25 &,
DSCHRHMFRD 4 D DWE " — 7 13 AKIRM A 5
ZNENO-RMEER, M-RIHEERE, TR
B, BfRICHYST5Z En3bnd,

DSCFEIR EIHR TlE, 35.5°CIZ 1> DREE — 7
DBENBREND, ZOE—271%, #Rmkick s
V—2 Thd, HifmlbtkOXRDT v 7 7 A L

(Figure 5(f)) TIXOH, THAH, MFH D 3 D DFHD
Bragg Al S, SHAMNEFEL WL Z L
Wb, e-02i%, C24 L7 LR | Rk
AR & TmAN L 72#% . LOFRICIE RS Sk
LT EDPHLMNToT, ZHIE, Fay Ly
R A ZOME TIPS T, 1 RIS R —
R BB R~ E B b LicToh E B 2 Bis,

1 . Koji Nozaki et al., Jpn. J. Appl. Phys. 40 6918-6926
(2001).

INETICHE SN TV A CHADIRERE
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18 19 20 2f 22 23 24 25 26
20[°](Cu-K a)
Fig. 3 XRD profile of e-02 at room
temperature.
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Fig. 4 DSC thermograms of e-02 upon heating
and cooling.
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Fig. 5 XRD profiles of e-02 at various

temperatures on heating and cooling.
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Fig. 1 Crystallinity of iPS/aPS blends
crystallized for various crystallization
times at 175°C.
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obtained from SAXS.

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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