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1 Snapshots of the folded structures from T =300 K to 200 K under quenching at 1 K/ns and 1
K/5 ns in simulations with OPLS-UA and TraPPE-UA FFs (a, b, d, e). Distributions of length ntr
of trans-segments at 7= 200 K (c, f). Reprint from Figure 7 of reference 4.
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[X| 4  Snapshots of a quenched single iPP chain of n = 120 with the modified TraPPE-UA (Imp.

& H) model for various Cangle and Ctorsion.
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Lxeoic]

LYEAED I, O EIRRICBWTHRE R 7 U 7 o —&RERT, 2T, o FHKFAE (68
AT TR IR B TIVEIE o L Bhdb) (SRS T7 U 7 0 — OB LITHEITTT 5, 5EK
L7 7 VG ah OREIEICB U CIEBRICIE R 72 EBRAOAFZE 3 s STV D08, fidfbiciBsid 2% 7 U 7 ¢ —i&
ROSTF LD AH=RNZE L TIFMBD TN L ;

CBEAEDTFIEED XD R T ORAGRREITO., oW - ORI EER T D002

o WEVIISL 72 BEE 7R DRI HETTT DD 2

RIRIREETH 0 TN IXGFIET 200 ?

IHBIEEELS LD TH D, EBRIICHMRZ 2 232 S 33EFICEE LV,

Tz ix, HEAEE OB IR ZMBFES A4 ) S~ —IZk LT, Dy ab—Ya BV AT
STELEN T HHICEVES FHEOMERLICB O TEAR 2 7 ViR IR & Lo it 2 HHT 5 2 &
WIERREh Le o Tz, Feali oz i3, BARMIZUAET E R U FREE AT 2+ ICHEOR WL G S 1okt
L CRlE D O 2 EEEAICEI L, A2 7 RSO R B2 MR 5 2 SlCksh Lz, & 2 Tl
N NSN3 S SURDY IS AR Xias el M RN

[SFETNEYIal—Y g V]
ZIZTh, TaxDUEENDAIE L CE = RO T VIRIES 0 (POM-1ike!?, iPPY2%) A& 2 %, RiE
EEEERZ T THER SN, EFEORVWET AL LEAES - TH Y . EHEREERD S T AR ML L
FINFEROAERABI TEDL Z LR END, BB, LoH
EHTMEAE BT DEDTFET /AL THHD, fEmmibidhd THEe
Thsd, I TIHHREEREND OB MFEMEE T E2E X5, VA
T LA R, BiE TIESHE 500 JF-0 100 4y %, HBE TlIs
£200F /) ~—D40 55FF% & Lic, EEIILIETOMZE L [F T
b D& AN 25, FFELICIZ, OCTA @ COGNAC Z FHV>, JRJE « £ 7
Iz 1%, Nose—Hoover—Andersen & Loose—Coupling % v 7=,

(RS R DREIT]
ERZFEHONFNOBIER S FICBNTH, BHRRT 7 v
i el 0D 2B RS HERR. S V72 1 1%, POM-like &% 1 DI H) 72 Fig.1 Primary nucleation and growth of POM-like
TR & DIEFE R & i b R AR 273, 5507 B 70 i i & chains from the isotropic melt. Colors indicate the
HELT, IETL2HIMT X TREO = IRIEEE £ LT-fl % R-handed and Left-handed helices.
X 21287, ZERIZHEMTHRET 2ES DT AT 2RKT
B, W) ZF L rOERICE BN L RARORE D R
LTS ZENGnD, o, ZOREEO S FEICTEE 2K
DERFOBIEEN G ORI C BT DHiMh T Y
T4 —DOREBEABINT D Z LR, AR Z
KTpole T AT (EM) TEBARRF IV R AL AR
LTWD Z L amd, dBMRsEN S RO AW T
e 7 U 7 ¢ —BRUIAT O, fid DO (7 £ 7E4k)
IS THT Y T 4 —OBIRVBIAPBICAR D Z &R ho T, Fig.2 3D-shape of the isolated lamella growing
FEERET R A2 b 9 — o DNFEREES 4T (GPP) 1Zxf L from the melt (left figure), and the cross-section

THITV ., —HIEARIE 2D O T Ui (BFH) OE 28 perpendicular to the chain axis indicating the
AL, growth of chiral domains (right figure).

(25 3R]

T. Yamamoto et al., Molecular dynamics modeling of polymer crystallization, Faraday Discussion 128 (Self-Organizing Polymers) 75 (2005)
T. Yamamoto and K. Sawada, Molecular dynamics simulation of crystallization in helical polymers, J. Chem. Phys.123, 234906 (2005)

3. T. Yamamoto, Crystallization of helical oligomers with chirality selection. I. A molecular dynamics simulation for bare helix, J. Chem. Phys.125,
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4.  T. Yamamoto, Molecular Dynamics in Crystallization of Helical Polymers, Crystal Ordering and Chirality Selection, in Understanding Soft
Condensed Matter via Modeling and Computation, W.Hu and A-C Shi Ed. (World Scientific 2011)

5. T. Yamamoto, Molecular Dynamics of Crystallization in a Helical Polymer Isotactic Polypropylene from the Oriented Amorphous State,
Macromolecules 47, 3192 (2014)
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Chirality Conversion of Crystals and Molecules
by Grinding and by Temperature Cycling

Makio Uwaha! and Hiroyasu Katsuno?

L Aichi Institute of Technology, Toyota, Japan (email: uwaha@nagoya-u.jp)
2 Department of Physical Sciences, Ritsumeikan University, Kusatsu, Japan

Finding mechanisms of symmetry breaking in nature such as the broken chiral symmetry of
amino acids and sugars in a living body is a big challenge. It may be related to simple chemical
or physical processes that give rise to homochiral states. Controlling the molecular chirality
is crucial in pharmaceutical engineering. It was found that chirality of crystal structure can
be converted by simple grinding to realize a homochiral state[1]. The method was applied to
crystals of chiral molecules that form conglomerate so that the chirality of molecules can be
converted simultaneously[2].

These surprising nonequilibrium phenomena can be explained by taking account of chiral
clusters in the process of crystal growth[3]. The basic idea is incorporation of chiral clusters,
which are overproduced by grinding, to relatively large crystals of the same chirality, as schemat-
ically depicted in Fig.1. This scheme assumes a steady size distribution of crystals, which has
been confirmed by the use of a generalized Becker-Doéring model[4]. Although the experiment is
simple, to confirm the above key mechanism experimentally is very difficult.

More recently, a similar phenomenon, chirality conversion of crystals and molecules, without
grinding was found experimentally[5]. By changing periodically the temperature of a solution
containing powder crystals of both chirality, it is possible to obtain crystals of a single chrality.
The temperature cycling converts the minority species into the majority. We have succeeded
to reproduce the chirality conversion with a similar statistical model based on the same cluster
incorporation mechanism[6]. The chiral clusters act as a reservoir and pump out the minority
to the majority.

In all cases the key factor that realizes the exponential amplification of an initial enantiomeric
excess to the homochiral state is the acceleration of crystal growth with chiral clusters.

We will also report recent development on the anomalous change of the cluster size distri-
bution during the chirality conversion by grinding with ultrasound.

N

u

u

Figure 1: Schematic model of cluster incorporation to crystals. X, Y: chiral crystals. Xy,Yy:
chiral clusters, Z: achiral monomers.
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1] C. Viedma, Phys. Rev. Lett. 94, 065504 (2005).
2] W. L. Noorduin et al., J. Am. Chem. Soc. 130, 1158 (2008).
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[3] M. Uwaha, J. Phys. Soc. Jpn. 73, 2601 (2004); 77, 083802 (2008).

[4] M. Uwaha and H. Katsuno, J. Phys. Soc. Jpn., 78, 023601 (2009).

[5] K. Suwannasang, A. E. Flood, C. Rougeot, and G. Coquerel, Cryst. Growth Des. 13, 3498 (2013).
[6] H. Katsuno and M. Uwaha, Phys. Rev. E 93, 013002 (2016).
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[ZC®i] BT & 2EDET2D & BZ KU, & 2 WL DI - IR 5 s &5 7,
R 2254, Rk F—Z B 3A A CHEE) S 4 2 IREN S B RRE) & P D, BIEMRENTIIE
FHBABCRIZIB D TEEICBI SN D IFREEE TH L0, —RICTOEMIIEMETHY | B
GOIFHIBRICNEEZ D Z N2, EOIILOEXBIRICERT 5 &, M L > THEEY
() DEE L. EIZOEBIZE > TREGLZET 5, & 5 MR BER M IRE) 2 35k
T5ZERahoTEY, FHERENTIEEZ AV TS 2 OBR OB HHITAR I EE /i T
HoHLEINTNWD, —F, RaIHEEEE LooME T 2 MK TH Y . O & O FHH)
EHROLEDLED &, BIMREBNIHARICBNTHHETLTHRATIBLETHAH LEZ LD,
Fex TLET, 2~ F > 7 NIRRT %
i (HRART) DS TIC B LT RIZB N T
I AR ZFIIN 2 & et ns il S 4 CRd
SN EET 5 2 & 25 A LT (Fig.1) [1-4]
ZHIZK LTABIIETIE, 2L AT Y v 7
(CORRETIV CHAHE L. 522 100 POM imge o it 1)y o
FEDFEERZIT -T2, ZOREE., FFEDSMET  indicate analyzer and polarizer, respectively. (c) Flow-
R A TE A 48 SR [ R AN A field induced by the temperature gradient.
oz EDHEH LT,
[EBROEY FT7 v 7] ABZETIE. ChAHZ RS iR
BtE L TN FHZ /RS E8 123 7 LERINA S811(Merck #1) %
0.1~02wt.%FREER A LI b DA Ve, Tk 7 v RER
1 2= —PF656(0Omnova 1) & & &t 3:7 TIRAE L., ¥
RA v FEAHRIZIENT Ch AR B LI R EER L7, BRE OB 2 R OGER
WELPOM) THEIZR L= L Z A, Fig2 I3 d L 212 Uz HFIR o6k 2 £F - 72 Ch ik 5h i 2381
KINl, 2O, RLNOF ML —EICEE BT, [F—OaUEHN TH M & (Type-X)HB L U4 M &
(Type-Y)IZR U7z k2 Lo iiniia s, 1 2IEEMR TR LT,
(A RBEIREEIC K DEMIT]  Ch IR AR OIS 4 | IR a0 BB B S L - TIIT L 7=,
Z ORGSR, WS L B N OB VERIZAE L THAERRZ R L TR Y . 722 odDikizix
RRMGINSFAET D Z LR Sz, Z ORRMaIEHK
paiE DL T2 < Fig3 IR T X OICETFESE S
MO IR ITIZRITET 5 (Type-X,Y), ZDE X,
FENRED L OEMBUTITE Z 5202 L - T Fig2 IZ ! <
BNTHREINAEEBON LD FENEE LT Fig. 3. Side cross-sectional views of Ch
droplets obtained by confocal fluorescence

WD Z EDVHIBI LT, microscopy.  The location of the point
defects are indicated by red arrows.

Fig. 2. POM images of Ch droplets.
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[FREhC X AEEAIET LIREIOFEA] LRt Ch RISk LT, IBEARZHIIN L > > mG
BSSEBIE 21T o2 & 2 A, Figd (R T L 9 IIREARVT BEINT D IO HFRRERR O s
(28 2 RRMIEEIRMA~EE) Lo, Zhud, N KSR O%E & Rk, IREAREINC X - THAN
R LT, BASE AR SO ThH EBZE AN D3], —FH. NIEmEOEA & 1%
B0 | RO BT A TR E ' ' - =
REL D JF1E & AT TIE AR < kLR
DT DFFENZ G U T AR T
MOERIZTND Z ERHBL
Too Fo WBETEDO YA XH/NE W0
BEA1E, FigdeIRT X o icmia
HE AL T 350 Tl USRI \
B, ZO—FHT, A ROKE VK \*6'"
AR LR LT R A B & FN low e g e S high

I L Figs (ST &0 (Zikewfl Fig. 4 POM imaggs of twisted and untwisted states under different
s R LRy T et gudens (00 57 om0 1100
JhREN A LTz, DLEX D 2l 12.8K/mm, (i) 18.6K/mm.
-, baviznthamEsn | » | 7
RGeS 2 DDERIRE

(Twisted, Untwisted) & . BLA35I2 B

f;‘c ) H‘ i '. ) » f | ‘ \‘ ()
YRS 33 U 2 I HE Oscillated) s [[Ra o el \\ngé’

3 o3 B Fig. 5 Time evolution of POM images under oscillated state. Time
AL, WY A Xh LR A interval is 4 sec, and temperature gradient 30.9K/mm.
DREZIZE>TIND 3 fREERH

€ e

DEBIEL D Z L 3hs, ERIC, ERERE VIR O

FE L KON LR B B e LT ORI Z BT 5 80 [esssssassco 0o o ooo

L Fig6 BSEHAL, MENIZIADE AT A—F & LT = 50 [k AL 000 facts’of 6 4885 o8 |
MBS = L SRR ST, DL EOBLERIE, REEA  § 40 pomenn ani s £05 00000 0 ©
BT > TR L7 B S BRI ORI Lo Bao [fiiiitenis s conian
THRENTNS LEXbNS, £ TRAL, MB mpooooooooos  Tused -
N I e S AN E—
— W —DEGFRE[S| @M 5 2 & CHEERRT D Temperature gradient [K/mm]

Z AT, PRI E TR D, Fig. 6 Bifurcation diagram.
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[3]J. Yoshioka and K. Fukao, Phys. Rev. E 99, 022702 (2019)
[4] P. Oswald, J. Ignés-Mullol and A. Dequidt, Soft Matter 15, 2591 (2019)
[5] M. Doi, J. Phys.: Condens. Matter 23, 284118 (2011)
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BEEHATEEL SAXS ZHAWV-EEEE N FICEI k4L TOyk

IR R a R F HEZ

o}

e A I 1 2 AN D 28 TRV VS AR bl EE SRS TR L 72 8 20 Fs A L2 DN T, i B E
(FSC) & SAXS % V7= Hoffman-Weeks, Gibbs-Thomson, Thermal Gibbs-Thomson 7’ 17 hMZ XV,
fEem MR F O EERYMER T H 5 RS, B, froBEHREH BT RV —ZRETELD
LERT,
(1) /=153 F 10 B O BRI Z DU UL AR R BEAR AR A AT 3 5, RSN D BN ENE AT i 1 3 A 1RIE
FEBDO.5TELL F DOFEFAFNEZ R T ZENHALNI > TN, 2T, @iz i i b g DO @i L
2, EOBERB D EIMNEEAT K AT T 5~ R OFEXLFi#REL, EEFAIRAT = BAL T TOfH
iR — 2 O @A~ 7 MEAT 0 7 5 LD D LA T OGRS SRl fEE 7 VAR R, AT DFREFEDFH-
TR BEARAFME D Bl Ak 2 O MBIV EE AT |25 DR R AR AFME I Ko TR ES D Z & /R LT,

¢ = —a(AT)Y¢p. = ¢, « exp[—(At/T)¥*!] with 7. < g7Y/O+D

ATgin = Pt < f% with z=1/(y + 1)

M E A RIE THLZOET VEFIREL, Bz R T A2 LU CHAIRE R T EA R L,

SR E B 1 TR OVERMA L S 28 DTV B A BHAS S O RS Ty A TR E T D,
(2) IR E VY 72 LB L O @B E T 7 2o — % OB EE U v 72 LD 5 R RS
{bZ IRV HIEE P TITVY, SAXS a7 7 AV () ZRIEL, @5 FHT0E A8 &t O = ks (7
ATRERDIEERd,) B ET D, REIELL UL, TATFERO LR TG E RIS L- 1Ko H O
BHEAEK (2) 2 LB MHT (Strobl HIZX 2 51E) 2 b,

K(z) = [ 2ms?I(s)e?™s?ds

R E Y v T LTI R LD DGRIEE1TY, A CIUMREE TR L 5E T 2l

AN COBBHERICI T sl B E ] T~ 7' —a VD,
(3) 0B A B HE AR O R Ty, 7ATREGRIEd L, FEd IRET.EOMBEE RHZET, Foy il fh D E
TR AR A (R OV O EEAE O RiLR) T, W RES S bR DT AZ BAVARE Y, &0 F8HITV & 2
D5t H TRV F —g, 2 L T OFIEIZIORE T D,

Hoffman-Weeks 1% Ty — Ty} = (T. — T@) /vy

Gibbs-Thomson ¥ Ty — T = —C/d, (R fiEA) C = 20T /Ahs

Gibbs-Thomson % T. — Ty = —yC/d, (& Em AR
72120, AR TRMRENCoo0 STRkEZ VD,
(4) Bkt AR (LIRS S k) REOD @ 43 F5f d 1 (BT 0 & A 85 S B IO nm A — L D EWT AT L LT
flirm b L CDIEND) R EREBICHY, 1RSI bTE T 1% O IRIRFF R 2R 208 dh b (2UKRE
k) D37 A7 D EALORE b sE 2D [ EICKVEIT T 52D RERP DB TN D, 20k i LI
VY, Bl Ty ERMEEAARA T 32 EF-97573, Gibbs-Thomson s, 2GS DOBED Ty EARGILL T D
R AT 7= 2 REnsd,

Thermal Gibbs-Thomson 75 Ty — T\ = —C'/Ahs with C' = 20,T3/L
7720, Lidfssh — dEdnfgE s o REAMEZ R T, €2 C, TyEAROZE(LOMEBEZ LD LT, fEkiks
AR, AT ST &2 ECED, B EEDO A THLNDTyEARE WD TIETHLZEND
Thermal Gibbs-Thomson {%:&4 41) 72, £72, SAXS THROLNLEEHILE HWIUE, HEC ) Do bk
F5,
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Hoffman-Weeks Gibbs-Thomson Thermal G-T

for secondary stage
T e N @ different T,

“*—.‘_" N
TM \\\‘\\\ ®e TZ:Z}

T ()™ (Ahy)™

RYTF LU ERITALE =) FAZDONT, 3ODFETHELN- 7 oy oA EXIRT, &7
Hoffman-Weeks 77 MIJAV VR EEFEFH TEAIIRD, ZOEMRELI) —DDEMEDLEEBTE G 2 5,
F2, ZOEMBOEENLREDEACLRE Y 12285 L7020, T AT HEMEIL 265 £ CIafs b LB % O FRERH
THRDIIFALLIDZENRIBIND, — 5, Gibbs-Thomson 7 =2 hASEARIZE ARV, y- Ul A1
THZHY 3523, EHHOE 71 ThIAWRE R CIIih#RE 220 2 e RSN Tz, O T my
NOERVERDHC = 20, Ty /AR TAZ XV EAL T8, BARIZIXo  DTARFEEL TR TE S, £
D IHIMRAFMET, #5 5 E O IR E R AFMEICEIL T Hoffman (XD E<MBIRESN TV Gibbs-
Thomson 7' M CIEE B IV TR0 -T2, Fx % D Thermal Gibbs-Thomson 7 7 MI&ZER T D27k
L CEBICEY, y-UI A 55RE5TIE Hoffman-Weeks, Gibbs-Thomson 712 bk b < —3
T 5, FHEBOEROTARIENEILC = 20, T /LN Do, DT ARLFIEE L TIATE, CEC'0 bR FEDa,
(DTARTEME) 125 — 5, UL EDIANT, TS, 0.(Ty), HICH T oy hOfE FITEAL T,

SCHER)
A. Toda, K. Taguchi, K. Nozaki, “Gibbs-Thomson, Thermal Gibbs-Thomson and Hoffman-Weeks plots of

polyethylene crystals examined by fast-scan calorimetry and small-angle X-ray scattering”, 2019, Cryst.
Growth Des., 19, 2493,

A. Toda, K. Taguchi, G. Kono, K. Nozaki, “Crystallization and melting behaviors of poly(vinylidene fluoride)
examined by fast-scan calorimetry: Hoffman-Weeks, Gibbs-Thomson and thermal Gibbs-Thomson plots”,
2019, Polymer, 169, 11.
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[(#E] RO MG S F2MmEIT 2 LR T 2 2 LITMmbN TS A, £ DR sh g,
R, ARSI S D R EBE I DWW TITWEZ L < boro T, iilt, AU MU AT L
YT L7 X L— K (PTT) OA T AEBEEME COSEEMMEBROMICEERLEN R L
D3/ X BREEL(SAXS)HIEIZ L » TH BT 72 o 72[1], Fkx 1, PTTIZEWTH nm OfGRES (/¥
2 — UHEE) DEHER (7 T 2% —) BB LN S, ZOHEME LT 5 2 L TRk g5 2 &
EHALDCL, TOEERLE TV TAX—ICLHHBETH D Z L 22X LD T2[2], AFFFETIL, PTT
DR TR Z 2727 FAZ =R OF 2T 4 7 ZAZHLNIT 222 AE LT, AL MR
RE/ND O PTT Offsb iR E | /N /S X SRECELHE
(SAXS / WAXD), % F\CREMIZfENT L7,
[SEER] AIZBR CII@LLS 232°C, H T REBIRFE (T,)
2 46°C (DSC H|IE) @ PTT % v 7=, 280°C THbfig X
72 PTT &5 BIREE T.=60 °C ~2m S 2 Ofk ik
WFEIZDUVNT SAXS/WAXD [AIRFHIE 21T > 72, X FRE
BRI SPring-8 BL40B2 TYT-72, WAXD [ &EA: 1.2
A, A ZHEEE - 5 100 mm THTV, SAXS (39 4000
mm(USAXS) & 1500 mm(SAXS) @ 2 fEMEO N A T K%
iz, BELRZ MV O KR E & g = 4msinfd! (O3 HE
GLf) & L7,
(#5828 - ZE] Figure 1 |2 T, = 60 °C THEA L SH 71
D SAXS IR DIREMIZAL 27T, BELRE Lu(g) (X te=
0 sec DECELIRE & OEME AR LT D, BlARE LD
SAKAMOFREEN L2350 | 280 sec {3 THEAZH 2 7=
Db, ZFOBENTND, ZOEMAMOREDL I LT,
BEIARIZ L0 BEERAIICE  ILTo B) — A U I B 1 5
BEL B0 ik A7z, §5 & ERE & IEFIC v
—HER LI, ZHUTED ., 7T AF DAL - R
IR — AR 2 5 Z LR &z, Figure 1. The T-dependence of Iup(g) in PTT
AFFETIE. PTT U OWEIC ST H 2D L 9 72 isothermally crystallized at 7, = 60 °C from the

melt. Fitting curves are calculated using the

HENBNSNTZDT, ZORERIZONWTHIET D, Sekimoto’s equation[3].

[1] Chuang W. T. et al. Macromolecules 2011, 44, 1140.
[2] Konishi T. et al. Phys. Rev. Materials 2018, 2, 105602.
[3] Sekimoto K. Physica A 1986, /35, 328.
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JRRBERe & 0

(EE] AV 7r Ly PP REMmICIZ o, . By vy EOMMZIENFEET 5, £OFTH
FHEI &2/ T 200y Th D, vin ClE—XOFAT2 3 DA THBRAITK
80° Wil - {g1 ) CRENE L 7o iy 7t CIIMUIC A 2 A W Rr B i 2 L A1 y iR
JEFIZBWTERIID Z ENMLNTNDN, HEFIZEWTHIES ek, AR
PRI EARED RN DVEEANSHIZREHIB W TER SN D, ZNHDZ &ty gk
(ZIXZ DR RS E L 0 BAE L O XV X —ANEE L TWD E R b, £
DOFE AL & B REE T EGRFR IR EERE D, O Z &b, vy MmEKIZITE DR
FEAnARE &y TEHIT U BAEE O = R VX — A N BIE L TV D LA b, EOfk
{bHEAE & SRS T OB TR BIRZR D, B2 X ZNET, MR Ty ek T 578
ErLr-=F Ly JUZAHEAKR (P-E)RCP) @#ERZRIT 5 HfkmRELZBE L, v
R ERR o SOIIE S = B Uy VIICHET 5 2 L2 R L™, AHFZETIL,
ZD L 972 P-E)RCP V7 3B CORBEHGEIE Z RS T2, L7 3B O RFE f b
el X FRRE & HEE (B3 um) 22 DR S RGO~ A 7 v B — A X AR EHTHE
ATV, FRAESIET O y b R E | BREED v dFE - TSNS, #enZ L
ERAL T RIS DBIfR 2 R D,

[EBR] bt LTEOETy mERKTH oL - F L U EEAER (M, =260x103,
My /M, =3.8, TF L 203%E =4T7mol%) & Hiz, ZOREID v /i3 bR kT
L (K1), 107.5CHITE—2 DK 94%IZET 5, JE I 0.4mm OFEL O FFE LR
F) X I E % SPring-8 BL40B2 |2 TIT - 70, F72. p-xylene IA#E2 HAERL L 728 &9 10um
DX A FESIERLL 7ZERE (Ty=110~117.5°C) O~ A 7 1 £ —h X BEHFFHE (£—
LA X lumx1pm ~ 2um>2um) % SPring-8 BLO3XU (FSBL) (2B TiTo 72,

[RESR - BE] X212 115°C FiRAERILOR S HE X AHED B G DI y sy BORFH 5 R
Y, BRI T Dy S EIT y MEA O y(N)X MR R E v — 2 o & < (H,)

1

091 f ~- Hy117 o® 1.0 !

0:8 | Y Hy117+ Hagzo ... Y 0.8 |
c 07 ® ° = !
.0 06 o o 0.6 X
g os] ° g" I
E 0% ® \ - o | 1 1 1
E o4 " Y O S A
5 03 :. s |® : : | | |
Y e . ‘R [y [ [ R B ——
> 027 e ° o

0.1 A1 ”.. : 0.0 1 1 1 1 1

060 glo 1(')0 120 0 25 50 75 100 125 150
T./°C time [min]

Fig. 1. The y fraction, f, vs. crystallization Fig. 2. The time development of y fraction of (P-
temperature T of the (P-E)RCP sample. E)RCP during isothermal crystallization at 115°C.
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EafbEED (130 E—7 OEmE (H) O 6f, = Hy /(Hy+ Hy) P TRES 572
(X13), T &I bR < | fa b OEITIZ O TR L CRIEMEIZHERT L T
W<, LT O Z DX D 7y SRR, M bIREITIK b TBIZE I T,

WIT, B 4@ITTERE (Ta=115°C) Fo—o0fE () Mo~ A 71— X
EPTHIEIC L > TR B AL A A X BREST (WAXD) /37— KOO X #RE 7 a7 7
A1q)  (q HELNZ Fv) 231 T, SHI2, K 4@TITRINTZA v ¥ 2 6K

(5um?2; 20 X20) M55 WAXD /3% — 2 L [ DIRE L2, adtd afiHAr (ERIR
g, RED &y R (RRBRE) O 2 WotZEMl~ > 7&K 4bNTRT, o fa2 Bk
THEREFIICRE L WD Z L EMRTED Z LITMA, vy B RERE L TR < JE
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Fig. 3. WAXD pattern(left) and X-ray intensity profile, 1(q)(right), obtained from the yellow area of
fig. 4(a)
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Fig. 4. (a) Polarized-optical micrograph of the spherulite isothermally crystallized at 115°C for 62 min.
The overlapped mesh with 20x20 Sum squares represents the areas scanned by microbeam. (b) The
distribution map of y-fraction (green concentration) and the direction of a-axis of a-crystals determined
by WAXD patterns and I(q) at each mesh points.
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Fig. 5. The relation between azimuthal angles of the a(130) and y(117) reflections in
the WAXD patterns obtained from the each scanned point of the spherulite of fig. 4
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£, dependences of T, (red @) and T,, (yellow V). A Plot for G/B against 1/TAT

The solid and broken curves are calculated using eqs. (1)  for T;; = 272.8°C.

and (2), respectively.



