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Superconducting properties and structures of MgB, wires prepared by external diffusion process
using Mg tube

**YOKOYAMA Hiroki, "HORI Takayuki, "WADA Kyosuke, ***YAMADA Yutaka, ***TACHIKAWA Kyoji
& Department of Materials Science, School of Engineering, Tokai University
® Course of Metallurgical Engineering, Graduate School of Engineering, Tokai University

[ Introduction]

MgB is one of the metallic superconductors which was discovered in 2001. The transition temperature (Tc) of the MgB, is 39
K which is higher than other metalic superconductors. Also Mg and B are low cost materials.

Currently the powder-in-tube (PIT) process is most widely used. But the PIT process is based on powder sintering, and
therefore it is difficult for achieving dense structures and avoiding void formation. On the other hand, there is another method to
fabricate MgB; that is a diffusion process. Several investigations showed that process is effictive to achieve higher density for
MgB; in bulk form.

In the investigation the purpose is to evaluate the superconducting properties of the MgB,. The MgB, superconductor is
fabricated from a pure Mg tube and amorphous B powder inside of the Fe tube by a diffusion process. The fabrication of MgB,
of diffusion process is a Mg tube placed around the inside of a Fe tube. it is called external Mg diffusion process. The proportion
of Mg and B is changed to fabricate the proper composition of MgB,. In addition to this, we also changed the condition of the
subsequent heat treatment.

[ Experimental ]

Figure 1 shows a preparation procedure of MgB, wires by external diffusion process using Mg tube. The sheath material was a
pure Fe tube with an outer diameter of 13 mm and an inner diameter of 6 mm. In this investigation, we carried out to change the
proportion of Mg and B to fabricate the proper composition of MgB, (Mg:B=1:2). So we used two Mg tubes. the Mg tubes were
with an outer diameter of 6.0 mm and an inner diameter 4.0 mm and the another one is 4.2 mm. These Mg tubes were insereted
into the pure Fe tubes. The ceneter of the hole was filled with a mixed powder of amorphous B and 5 mol% SiC nanoparticles.
The composite was initially groove-rolled into a rod shape and then drawn into a wire of 1.0 mm and 0.8 mm in diameter without
intermediate annealing. After drawing, the MgB, wire was heat treated under an Ar gas atmosphere. We carried out the
heat-treatment at 630°C and 700°C for 3~10 h. The hot pressing was performed under 100 MPa with the heat-treatment
conditions.

[Results and Discussion]

The Mg tube inside of the Fe tube was drawn into 0.07mm. Commonly the Mg metal is too difficult to cold-work at the room
temperature, but it was drawn uniformly.

After heat treatment, the MgB, was formed at the center of the wire by the Mg metal diffused into B powder and reacted.
Thereafter the vacancies were appeared with a small quantity of unreacted Mg metals. According to the results of X-ray
diffraction (XRD) scans of the MgB, core under the heat treatment at 630°C for 1 h, there were almost no MgB, and the Mg
metal remained. After 3 h under the heat treatment, the MgB, compound became dominant. The Mg peaks became weaker for
longer reaction times due to the Mg consumption for MgB, formation. After 10 h, the peaks of the MgB, were strongly identified
and also there was a small amount of Mg,Si.

Figure 2 shows the magnetic field dependence of transport critical current density (Jc). We defined the cross-section area of the
MgB, as the reacted area of Mg and B at the center of the wire. The Ic measured for the MgB, with heat treated at 630°C and the
Mg6/4 mm for 10 h and no hot pressing is 118 A at 5 T. The Jc is 1.9 X 10° A/mm?. The Ic measured for the MgB, with hot
pressing and the same heat treatment condition is 91 A and the Jc is 10X 10° A/mm?. The decreasing causes the weak link among
grains due to the MgB, structure was crushed by hot pressing. The Ic for the MgB, with the Mg6/4.2 mm is 128 A at 5 T and the
Jc is 2.5X10° A/mm?. In this case, the diffusion distance between the Mg and B was shorter by drawn into 0.8 mm. So the Mg
could react better with B to form the MgB, and the composition of Mg and B became almost the suitable stoichiometric
proportion successfully. Therefore the sample made the highest value.

“o S C 104 F T T T T T T T T ]
! F ® Mg6/4.2mm ¢ 0.8 mm ¢ Heat-treated |7
r A ngﬁg mm ¢ %8mm ) Ee?t treate;jd ]
mm mm ot presse
Mg Tube I 2 ¢ AL ]
< 4.2K
€ 103t J
E 10 E E
Grooved e : 1
Heat Treatment 102L :
Fe Sheath - 4 5 6 7 8 9 10 11 12 13
MgB, Wire Magnetic Field (T
9=z Hot Pressing Drawing J M
Fig. 1 Preparation procedure of MgB, wires by Fig. 2 Magnetic field dependence of Jc at 4.2 K for the
external diffusion process using Mg tube. MgB, wires heat-treated and hot pressed at 630°C for 10 h.
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KERBAEEEEEZ AV cu Ry b7 —ADOEXR
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ERAHSZAOEFREHICS SHEHE

* $HEEE (RBEXFIEHMHRZER) . SHEN (REXZFXZRIZMEMEEMHIZEFR).
FRR (RBRZRZFRIFMEHNERMHIZER) . 5BEH (RBAZAZREIFMRMEBEIZER)
FIRNIE (REBXZFAXZRIFVRMEIZER) . * *BRR (REXFZIZHMHRZER)

[Em]

EREFICIBN TR IFEENL TV D, BAERMICIE, RESEA L ARHEBMI 7 —CE NBETLHZ L THA
REIZARS>TLEY, HARBICARS>TLE D Z M OREBFBAKICAR > T LEWEMSCEE T 5 QAN L
TLEY ZLEDBHEBEICR>TWD, KBFESN—FTIEV U B H T ACEFRBIOEZET 2 22k, 2%
BELND ZLEERLTWD, £ TR TR, EfHRSHEZE L, WHEOEWY =X T 1 LT T ADE
PRSI K OB ROBRT 21T 5 Z &2 HIYE LT,

[F715]

AWFFEDOFRENL Y —F T A LT A (MniRAE - TSR, B S © S-1214) 76mm X 26mmx1.3+0.1mm &
L7cZ V7 2 A LORIEIX, KEHP THREE 36 CORIFIKZAKIRIAK T 3 BHIEE LITRho7, B7 VT H A A
IR NI C3MEIRE Leo b, &0 O 0.1% FIZ/zo7okiEE 7 V7 4 A4 L EER LT, 7V T4 A L
ERET RN X —DRARERRD7o0, Hfilifzt e LT CAV Z v, #ifORNEZITR o7,

[ 2]

V=T LT AERBIEIT D 2L T, ROEOREHILART U T ¥ A LAWK 22%FHET 5 2 & D5 HeRs
SNte, BIMBHLBEET I ETY—F T4 AT T AZBWTHEEEPEOND T EDRMHERTE I,

ERRAIT—A~
EFHREH

LERHAI 7 —~DiEHB
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A-12
IHVRATYUTZRA BERIBERFOEBIEKDICH T S5RARE

* RKE—(RBRAEFRXFRIZMEMEEMHIZER). #HER(RBRAEZAXAZRIZFMABEREMHIFER).
THEEH RBRZAERIFHARBERM B IZER). * x BRR(ERBRFZIEMMHRZEH).

[BH]

FTA By 6B LLE <. &HRE TRZMR 72D, B EM & L TRA L ZAITHNW LTV D,
—Ji, @RMRE SBEETLE N FIRERERSCSBRNEREZRET LN TELLD, =7 A7V 72 i b L
REMBHIERIL SN TS, L2 L, BMTHIES TEWRKT 2 2 LI Lo THRENELT D2 LN LA TN
FI, T, HETT Tl S BKSOREE A RETT 5 2 L1, WK X AHEE OB b E FRIT S BT, TEMICIER
WCHETH D, AT N—7 TIHIRAKSIIZBET D E1T > TR Y | HEIIT L DB DR EHe,
FEROE L ZH|E LTV D,

LU B, EEIZIIEK RS T ik EoEb T b O L KERP TOERAREZEZbND, DD,
HAb T B U T 2OKEHE T T ORGSR 2 R ERRANCRETT 2 Z &3, EBRICEA LT S 2 TomEE I E T
T2 ENTEDLMEENRDHY | FFICEETHD, £ I TAPFETIE, ZBKPBLOET MY ¥ 2K
TORKRBRZATV, WoKBOE 2 RERRINCRFTT 5 2 L2 HRY L Lz,

[F7ik]

B THLT A 16 & 10~40vol%T VI =0 LKA S T2 T A v 6 Z il L 722K KO/ Y
¥ LIKEIRIZIE S T2, R L D E RO A B R CRlE L7,

[ R ]

TN =y DEEASE LICRBHI B W TR T R U U 2OKEHRIC KX DWAKITZERE K E R TIR T L, 72, T
R=ULMKRESHEELZETCnENS EFTHZ L EHR L,

SRR B ST OB
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/NP A 5 E A D AR 52

*ARKE (REAF IEHMHEEZR). BEEN (RBXFXRER IFHREEEMBIZER).
HEA (REXAFESAFR BEIFHRHMEIZER), »ARK (RKEXPESKRER BEIFXHERE
IF¥ER)
(A1)

BE, BRAREEICBWTER Y POTRENKRE LR TH Y, WIETY 6 KEI £ C R IX
K, HTH, TR Yy MITEEES AL SR WRER S 0 | SEEBS%E THL EOIFEE %
WBIT 52 LmMTE, AAITH D, £, BIEORITRAR Y ML, TROWTHRANY & I RATHES
NN Y a T B =N L FEDH D, L, FEAEORITrAR Yy MIZEORE I BH/NEMTO
TERHREND, 22T, BREICAONL8/PNMNIRMERRNET VLD, AR TR, ML,
A AT LOBWRIITER L 2D 5 DHEMBIOIF TR EZIT > TE T, BEMBHIMEIBIEPBE L, 72
BOBEMA CTEREL BB, Eo, MM OMGEZHINT 5 2 & THRERSATRRIC R D FERH Y | AT
BEARMRIZE— & — MR A LT L L, S50, MEMBIZERLT 52 & TRENEH TE
Do DT, WEEBAEZ P E L TRHWIZE A ITHEIREE D > v Tl L mIBRIEN ATREIC 22 D, B
Loz b, BEMBERWD Z & T, /INUFRAIRD Flapping flight (P ERAIT) 2 FEBLCX 50
e B 5,

(BT 1]

BEMEHEDC w71 bu A8y 2 Y o 73EE 2 IV T8 FER I3 L T Fe-Th/Fe—Pd, Fe~Th/Sm-Fe,
Sm-Fe/Fe-Pd DA A OB THRIKT 5 2 & CHARE I A (ERL U7, VERLU 72 3R O AL /3T 2 1
TALF SO X SRR BUERIE ST E R T R MR O R AR AT 2 R
X 2 e, BERREIOGEAIE A HIV Y N 511 £500kA/m DRES & HIIN L TRIE 21T - 7=,

(€S|

=Y OMAE CTHEENE ZIT - 2SR, SmFe/Fe-Tb &} Sm—Fe/Fe-Pd 4 ¥ A 7 OREERIEIZZN
FNOHEBIEL Y & EVREL R, L=, £7-. Fe-Tb/Fe-Pd &% A 7 Tld. WRLEM Bl OREERES
BT DR HIT,

| BRE Y — |
[mamey-] PNGFCOBELES
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A-14
FINEZOLZEHRE L - REHMEDSIBEFEICET SHR

*ERAEAN (RBEXFAZFRIFHARBERMHIZHELR)., * xBRER (RBRZIFHMHHBZER.

[BH]

IRFEAHEI I FEH B 21X L L LTHBE, AR — Ve 0o CTiRIA B S, BUEHZ OB ER
RLTWD, ZIHDRFEMHEIT AN~ b Y 7 RCERSETHERT 223, ZORTIENMED 7] ERPyREb 1k 72
M E U CREICAEEZT T HE N H D05, FEMTHE L7zfliZd vy, AATEE TIEA ETIC, Ni & RFEE
HEWCHE T 5 2 & CRIBICIEBIENRM L9562 L2 MELTE7, LLARNS Ni 248 U723 CITms /1o
KT BRI TNV, EDTeOARMPFIRE IR 72T T < Bl om EdAEv, RER T & O AIEH &
LCHINBBL TNV I =0 D& REBHEDOHMHEIC ANy Z Y 7 L, BliRRMEDIN L4l 0, BEEZMET L&
EHME Uiz,

[7ik]

FEHERUZ R U » MR 50mm OBk EIRBEFHMEZ R0 LAY HLEE L7z, €Dk, DC~ 7% hr AN
R ) U TIEBERGAI Ay XY TR Tode, ARy # Y v 7R % 30 45,60 47,90 47 & U CIEE A A L S Wiz,
R L 7230B 2000 U AR | IREEREE TalBR L7, Bk, 3UB4 SEM THIZ LT,

[ R

BRFIBAHENT Al Z T2 2 &1 X 0 REETIE 128 2.0 um OFUEHT I\ THRALERA & L U T 18% R ETIE /1258 |k L
Too —Ji. BEBREIX 0.7 pm OFREHIR W T, BELZ 13% D KiERm EXEER SN, ThbiZAlZ=2—FT 17 L
722 LI KV RFBHHER T ORMENFETE DN, AT LI T v 7 BRRELICKLK RoT2b D EERIND,

(0ppoo00000 u DBDUBDOUDDGUOUUDUUD

B SR
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TFA-MOD % YBCO B8 7— /@ £ AL iz 1,000 A AR ER) — FOEEHN

*EH . K B (RBXFIFHMHEER) KK BA | &, BF B FBEXZAZRIFHEREEM
HIFYEY) ~UE 8 (RBXFIFHMAHEBER) XN #8 ®EXZIEBHHEER)

1. iFLoic

Bt U — R &R~ 7 A (4.2 K)72 EUDYAZI%IA%MD‘/A‘@E%%T‘ EEHH SN, KR FICB 2 BEE a1 VEDE
FB BRI ~EM A G 572, FEiRC FBIRINDE (}lué’(}luf%ﬁg'ﬁﬁ)é —f&IZIE Cu HD VT Cu e W
HILDHA, HERED /nwv?&&@mﬁx%mﬁ%ﬁ Xl GF SN AICB VT, 1.2 W/L,000 A OB AIER
ECH D, — 5. BLERBEEME A AW & BRIEF 0 THD Z a ﬁ)%yi—w%?&tﬂw . BMAE R D
TRV, “EBRIEE BT, BUE IS WEERER Y — RO L 25,

2T ABZECEH A IR FIER r— T v AT A L OLFILEIC L D TFA-MOD 15(= 7 v (L EEBRYE /A RS Rt W A
BVSRIENC & 0 TERLES Uiz YBCO #bt & AV, Bl U — FooBES %ﬁoto % @ BAZRE S BT () 2 IR (77 K) P,
HEBIS F T 1,000 AGEREYEL uwViem) & L, TOBREICHEFTL, BERBREIT- 7=,

2. EBFHIE

A% 20 mmex#h % 22 mme, £ & 200 mm OBMERORFERME D A — 2T F A MR AT > L Z4H(SUS304:SUS)E
RIMEC 12 AR D YBCO #ibt 2 4 S, Wi Cu iAo F A TR T 555 L Lz, SO 77 KIZBIT 5 1o
B2 RER%, SUS BT 284 LM ICIE 120 mm R8T 12 %f, Cu BMERIC b 1 xfOBIES 2 8% & L7z LT, 7K
EHRP H OIS T CHEGETE L, 405 BRI L) SBE TR ORABLEZE L, o fE(EREE wv/iem) & JIE LT,

AR CHWZ YBCO M OWRIRZER . B OB TS 28856 O 1c i 98 A~110 A OFPH T, ¥ 103 A, 12
OB D Ic fEDOEFHE 1,236 A TH - 7=,

B 1ZiRiEESRT, B OSSN 2@ERO Cu B (Vey.c) X Y YBCO &#ib DI A BT (Vypco)l DV TR T,
WEEH 1,000 A T, 12 A0 YBCO ##f & TICEEIZAE Uo7z,

X 2 ([ZiRikzER T, HOME FICBWTERY — F2IZ 1,000 A 8%E L 10 R Lz & & 0EFBEOREHE R
Y, 1,000AWE L L&, FFBICBEIZE U, Vowoy DEEIC B IREBIEIEEN SR T £ TR EN -T2,
4. FHE

AEBRTIE 1,000 A FERY — FE2/ER UEERRZIT 7225, 1,100A 1 L 0 SFBRICEENE CAD 7223, 1,200A
FETCI/ T THIEREBETE L, o, BRSO ETIT@EEBN & HITIFFEARITEI L, 1,000 A T Ve 1355
230 uV TH o7, @ﬁﬁw’m%ﬁi EIEOHM L. & LT CuBR—BLEYET — /B OBEGRRIIC L2 b0 TH
%, 1,000 A L, 10 S RIRFF L72 & FITH BT Vygeo IER BT, Vee [T HIRFEBIAAIED b R FFHE THREE T
FEALIT Do 72, VCu_Cu DI 234 pv, BRIESUL 023 pQ LD TNSVMETH o 72, F£72, 1,000 A #E% 10 7%
L TIREFT 5 2 kT,

LT, MM OERHDEICL D ICEOEISEEGREMET HZ LKLY, BRY — FOREBRLZED TN,

500 T T T T T T T T T T T T T 500 —r 7T 1200
J L 77K 1

400 | 1 400 Current 1 1000’_\
J <
- 4 800 =
Z 300 [ 9 5 300 F | @
= = f-
& 1% 4 600 3
g 2 V, =t
= 200 | 1 £ 200 cucu s
> 1= 400 2
o
L 4 L [

100 100 200

Vyeco 7 Vyeco
0 : e 0 — . 0
0 200 400 600 800 1000 1200 1400 -100 0 100 200 300 400 500 600 700
Transport Current(A) Time (sec)
B 1. 77 KIZBIT2ERY — FREEW 2. 77 K2+ 5 1,000 A—10 4@ ER D
YBCO %ﬁff%@%ﬁé £ DB B/ Y — REAR K YBCO & HMOFAETE
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TFA-MOD % YBCO Bl T— T## £ AL = 1,000 A BTABTRY — FOEERE

*RA . EH EREERFZIZDMHEMZRHAKR BA R S 87 # (FEBEREXERIFHAEMEEMET
HHEIY) *H Z(EREBAXZIZHEMBHER) K7D FEERBRXZIZEMHBZER)
1. Eroic

B Y — R, KR TICB» N 5 K EBEERICER 2 e 28K T, I Cudbd 0L CudE&ninbh
D05, BERFO Y 2 — VHEE L BRI D OREEZ LV sk E SN HEICB VTS, 1.2 W/1,000 A DEVETRT(EYRA)
FIRFBETH D, —F, BAEWRERBEEMEZ VD L BRIEH 0 THH I &bV a—RBTELS | BEER
HAGRD TRV 2, “Eitid L <@BT, MBI WM RERY — RBFREE 725, £ 2 C, 41X YBCO #1s
ﬁ?%iﬁ‘%ﬁ%)ﬂb\f 1,000 A #REN U — NOBARICEF Lz, AFRETIL, M % 12 KES LIEARERY — N%
ERIL . WERBREZTVERERIO)ZHET D&, £/, @EHEEZMDZL2EHE LT,
2. ;é%ﬁjﬂﬁ

AREBICTHWIBLEET — 71X TFA-MOD 5(= 7 (L EFREHE A BERE R B AT 23 filE) CTER L 72 Y1Ba,Cuz07 5

(YBCO) T, HHEMEEHTI T HAZT o MER(EE 1 100 pm), 2 & O HHEE(GZ0, EE 1 1 um, CeO, EX : 15
pum), YBCO #B{EB(E & : 1.0 um), AgR#B(ES : 20 um) & 72> TV 5, ZO#M % 12 A%E4 LT 1,000 A #&EHK U
— R L, BEHEE UCEARIZIE Lic, B0 10 285 0 & 1% 200 mm, BVREREORWIEHED A —AT T A b
,T—ﬁ7\:7:‘/1/7\§ﬂ(5US304 D SUSHR(EE 220 mm, JEE : 3mm, 11 : 36 mm, Wrififs : 1.08 cm?)IC LY f1F HEkEH& Lz,

‘/k Iz ﬁwéi—ﬁaﬂ‘” SUS BRI 12 ARl 6 A)WEFNEA S BN X THEA L, £FMIT 120mm [FRE T 12 %,

Eﬁ’fﬁ b1 xEEmRTEZRE L LT, WREZTIK)T., HOMS T CEMBE L, 4Bk v $EEm-HEO

%‘E A E L Ic(*ﬁﬁﬁ 1V /em)zHIE Lz,
3. EBRER

X 112 77K 1 E CRS TI2R1F 5 1,000 A @B O Cu B (Vowcds HRIO Cu BME(Vew). YBCO #A4 (Vysco) D 3L

FBIEIZDOWTART, 1,100 A FFHETHARDD YBCO BRI I Vypeo BE LTz, 1200A F T/ = FHTEECTE L,

¥ 2 12 77K F H QS T8O CERY—R 212 1,000 A@EL, 10 FEEELCEORABEORNEERE TR, 5%
FRCHABIEITROILT | Veyoo BIRFEBIIAD LIRS T ETEL e o7,
4, FLOROEL

AR TIL 1,000 AFLER Y — F2/ER LisERBR 21T - 7223, 1,100 A 35 TAD D YBCO B 1 Vygco 2342 L7228,
JxFFTHI LML 1,200 A ETOBENHHKZ, £72. Vewew « Ve TEEEH & HIIZIFERAICHEM L, 1,000 A
T Veucu 12290 pV, Vel 160 pvV BRETH o7z, ZOEMAIRFEEEEOHIMNIIE, F& LT Cu Ei— B8 — 7
M OB L 2 b D TH S, 1,000 ABEL, 10 2 FREF L7z & S ICHEBMIC Vypeo (TR ST Vour, Veuc 123
W TCH B RARE N B ARRIE TR CELITZAR D o7, Vewcu 1E 294 pV. Ve dd 162 pv T, BEHHTF 0.29 pQ, 0.16 pQ &
WD CT/NSVMEE 2B Z ERbhoTz, F7o. 1,000A@EZ 10 0MZEE L THREFT 2 2 &Nk k,

A%, M OEREDRICE D Ic OB EATEREMTET I LICL Y, ERY — FORERLEZED TV,

500 T T T T T T T T T T T T T 500 — T T T T T T T T 1200
400 {1 o} Current 11
| L <
—~ - 1 800 E
Z 300 | 1% 300 e ] g
- 3
g" ] g" oltage (Cu-Cu) 1 600 ;
S 200 | 1% 200 } 2
> > 4 400 &
Voltage(Cu+) E
100 | 1 100 4 200
Vygco ] r Voltages (12 YBCO tapes) 1
0 - . wmm-u‘_l_ 0 N N N " " " N 0
0 200 400 600 800 1000 1200 1400 -100 0 100 200 300 400 500 600 700
Transport Current (A) Time (sec)
X 1. 77K (2B DEEER & it U — Fekl LU X 2. 77K IZH1F 5 1,000 A - 10 43 F@ B R O Bt
YBCO %?‘?ﬁ@%éé%F & DBEIR Y — R&{RE L YBCO & HMOIEAEE
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In-situ i& MgB, BIERMDERBREICE T HBKEOEE

kB &R, TERMEBREIFBMHEER) AKX BA B EEBAEAZRIFHAVERMHIFER)
*UE ZEEBXFIZHBAHEZE) K7 FE6(EBRFIERMBHER)

LiIZC®DIC

2001 512 H AR TR R S 72 MgB, BBIRERIT, &RRBEERE LTk E T, F 2 EEWIEEREE Tc 219
TERHHAR 2 TR TAEMNES R L bIER AED T, BB BIZB W T, PIT (Powder in Tube) &LV
K= A bOERAHIF SN TS, PITIEE T, R KA & RBEICF D, F@JHI CEUBMAIERS 5 HFETH
5, TOFEL, FEEE MgB, MRIZT 570 Mg K & B IR Z R4 12 ﬁ”éz’) 12 &> T exsitu £ & in-situ 15
WZTHZEmTED, HHEEE LTMH, & B %iﬁbé\éﬁfﬁ@@%@”é 23, 500°CAHHIT T MgH, 2SEWS R L, 7K
%ﬂ‘%"éiff%ﬁ EICEoT, V=AMBESATLEIRERH D Z ENERHESN TV, T omBERMS

WHEREZ O L, RRILICB L TRERBEL 22 D TH D, AW TIE, MB, S ERLERE I35\ THIKSE
WMELAEATH Z &2k > T, RO MgB, ERBM 2R L T Z L2 A ET5,
2. B J5ik

F1PE 6 mme MR 4 mme, &S 60 mm OFfigks — A2, MgH, K, 7ELT7 7 A BHR, £ L TR E LTSIC
¥yRk% 5 masswiRiN L7 DA FFE LIRA. I Lz, £D%, 500°Cx0.5h /KT HEAZ Lz, £ L THEImme N
£ 6 mme O — AT, UL EZIT o 7ok — A A LTz, £DO%, HEr—/L, $BBIEICE Y 1.0 mme DM %
TERLL . fcf%1C Ar ZFHR T T 630°C %10 h OB 21T > 7=, X BREHTTEXRD) 2 WM ORI E 21T 7=, £
LS (OM)IZ X AWTHIBIZ 21T 72, I DI, WHE - MEMFZEEENIMS)Z T Ic|IEETT> 72,
3%%&0%2‘?

(Z(a) BiKSFBALELRT KON D) Bi/KFELLERHE D MgB, =2 7 RD XRD /3% — > %79, (a) Bi/KFEALELHTTiX MgH,

0)1: &VM‘:E; S, (b) BIAKFRLUEHL TIIMgDOE—7 OHLPHERTED, ZOZ 05, BKBLEEZIT-7-2 &

XD, MgH, REVSRELC Mg 725 2 LR bnd, F-, BKBLREICE > T, MO DA TE T
%75%@?&?% 7,

(2(a) WiKFAEEZAT > TWOZRWELEL T & (b) Bi/KSEALE 21T - 72 CulFe 3 — A MgB, MBI E#kT ORI

%Tﬁ“ BKBUEEZ T > T2 WA R D &, Cu vy— AL Fe U—ADMIZZERNTETWD I Enxbnd, —
5. BKFLIR AT - 72 WiE Tld Cu 2 — R & Fe 3 — X ORI 22R7 1 2 ERR Té“iib\ F72. TNENOELIIMIATE
R ZAT - 72 E TIZ 0.99 mm ¢ TH Y | BiKFELFRZIT > TW R WK TIX ES H 0 H 5 1T 104mme L7220,
%40 umﬁiﬂa/%/vﬂ\é PLEDZ &S BKFLIRIZ L > TR OB D A OFAERRILTND Z L Rbrs,

42 KIZBT D EFME LAUE, BKFLIEZ AT > 728 ORGSR BB Joid, 1T T 21X 10° A/mm?, 3T T0.51
X103 Amm? L7257, F1. Fe 3 —ADHTHKFEMLILAZFT > TOZRWEH TIZ 1T T24x10° A/mm?, 3T T0.39
x10° A/mm L0 BAKBRHEZ L-bDE LTWRWVWEDOD Jo ZEER LEEA. 1FEALERTIA LT, Bk
FALIRZ L A B A BRI KT 28T b o & b s,
4.F L bb
1. 500°Cx0.5 h OPIARFMEIZISNT, MgH, 206 Mg IZBVRNIE Z > T ah b o L bind, EOFEE, Mgo @ X
I IRERITRD bRt
2. HAKFEEIT-> TR Cu v — AT, KEOFAICLD Cu-Fe > —ADMNCZERRMNFEA LI, HAKBLH 1T
ST RRBFTIE, ZERMAFAE L holz,
3. BKFIREAT o oMb L 4T 5 TORWEM OERFVERFFEICIL, ZRIFE A LR o7,

A : mgHz Bubble (9)
A () MgB,
| Fe

.
E

Intensity (arbitrary unit)

1
NI

30 35 40 45 50 55 60 65 70 75

20/0(deg.)
X 1 MgB, #4642 73K D XRD /3% — 2 CulFe v— A MgB, MB{m3EHA4 O RENT
(a) Bi/KFBALERRG (b) B KEALEE% (@) MH/KBALEE (b) MikFBAOEA
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H—RoF/ Fa—TEEBOEAELICLIHE

* HHER (RERXRFLEMARERETFI AT L2 LEER), *xEEFZ CRERFLEHERETFLIER)

1. ZLwic

BUE, LSI OZBEARO E TN AN LN TS, LavL, 4% LSI ok tEtelc >N T, 7 ICifn5E
AR OTFRFTEEEBATLEY, WL CHEATERLI RD2BZNRDD. 0D, i D HFM OBRIEN L
ECTHD. INN(I—R T/ Fa—7)EHD 1000 FOERICIHFZ 2 Z ENTE, O 10 FORMREHEZHFLTND
OB LENRL TS, ZHHORRE LD, LSTOETIZIE INT NERE EE 265, L, LSTOETIZ ONT
AW, ONT OFERIREE % LST AMEEZZ TR WEEE CTF T2 4ERH 5. KR CIIREBRDMGFAET D &
CNT DR EAEITA. Ko T, ONT Z{KIRTIERR T 52 720121%, ONT LISMDIRFBIEEZ BRETD2MLENH 5. AAFZE1T ONT
DVERRIED AT L D EERRD Z LITL Y, ONT LIS D RBEOE R A 12, KR TO CNT OYERLE FIERIZ T
HTEEEMETD.

2. ZHAE AT T X~ CVD 2EiE

BRI =R ER 77 X~ OV EEA AW, AFETIET BT Ly, BRUOKEERMEEL, 7/ —K-A Y
— FEMBBIZT —AO&EE ST ) v NEWBERITDHIET, BY—F-7Vy VEBBIZT T A~BRETD.
TEFLy, BEOKEZTTTA<IZL > TRILKZET Dhn, RILKEAS G, SHITEFICHREN5S. RILK
BT UHIITIEHERRIZ LY T ) — REMBRIOFEFREICEL, RILKEA A, BIOEFITZY v FERICKE
IND. RAKFET DA NVITIER L ORI & ORIT & - T ONT Z1ERL L, RALKZEA A 1% ONT LISk D R FE I %2 T
MY D, ZDZEND, JUy MEMEHWDZ LT, RIGKET I HNOHEERIHERET 52 EBREE 720,
ONT A DRBIENTER END Z LB ZENTHRETH 5.

3. EBik

CNT DAERRIC I, B AR 2N s &2 BEE C Rk A FUINEEYE 5 [mA], BBERER] 6 [min] CHERE S W72 Si A& iz,
CVD & DS A FHIUME S 50[W], 7EF L i 4(scem], KEFE 16[scem], AERRE] 120[min], =L CEH%E
4[Pa]l’ b 12[Pal £ TEAL S ERME LTz, [ESIDEEANTHE D RAVKFEA F o DEOEEFTR D720, 7/ —F, B&X
O7 U v MERICHN D B O ARE U VB L7 Si ik % SEM GERR B - BEMEE) TRIZ L ONT E &2 HIE L7
S 51T ONT DOFERIFIS, MRl 2 HERE S & T 7 AR S FV T, ONT LIS D RSB DIk % 3~ 7=

4. FEEER

ONT (BRI DENE(KIC K27 /7 — K, BLOZY v MEmICHERS 20—
B DA% Fig. LITRT. JENOHEIMC L - T, 7/ — REMIZHN
HEWIIBA L, 7V v NEMICHID BRI LI, % R & z I m_qy/*//ﬂ\\ﬂ
ETORWT T ZEBRIEA DI & > TREBEOTE R E M b 1000 |
7o B AHERE S W72 Si MM A SEM TR L& 25, EhHEHmE @ j:?gz;

BHTCTH ONT RICBRITR BN o T

5. %52 O\“\\‘

5 10
[ENHBEMERTE, 7V v NERIZHENRAERSEMLIZZ & n b, J£7)[Pa]
7Yy NEMTIRE SO IRILKZA A OBENREMLI-EEZ BN Fig.1 £77 - Btk
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WRITIRE 14% % e, BEWICE TS5 CNT &% 6T 2720 BT CNT 0BiR ERY 7 I FIiRE 27 Y =
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AN - T HE I B R D 2 S 1

* R ZE ORMERT LS AR AR e oL X — TN | IREBAR CRIER YRR LA e Rbs i
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BEREEHFICT /HEERLT BNV T 7 AEBRIEDL I LT, KBEORIEWEG TR D EEZEZ LT
%o KRBEWJEEA A% FERLT DI0H T2 > T, #0 LKFEWRI - i CORER 72 KRR E & KRR
FOSHRENRD S5, £ 2T, AFRITEDONOKEWRIGEE DZEEEZREZ &2 NS Lz,
<FEBRITIE>

FEFETH D TiFe B4 I3 & R A EIAMEZ AWV TYERL L ORIE 150 1w m BUF £ TSk T L7214,
MG LB A AT - 7=, MG RLERIL, 7T FEHKT TAT L AER (250 cc) [TBHWEL7= TiFe 84 L AT
YUAR—L (26 mfR) AHEEN 1:5 TEHAL, 2 KM MG LI ZIT o7, REOMIEMRIZIT XRD (X
FRIEHT) . REACHERRIZIE EDX (= R /L — 3 BBl X MRO0HT) . RIEEBIE2IT % SEM (CGERERLE T BAMEE) |
ARG BRI 1 TEM (BT E FIAMER) 2HM L7,

AWFFETIE, BEE (D— VLY RMEEE B2 — 27 L— F 7.4X10 *Pa » m*/sec, BIFEHZEM 4.4X10 "
Pa) Z T, KB - B BOGRFHEIZ DWW TRIE 24T o 72, AKET A1E, M TN(99. 99999 %) Db
DEMFR LT, PIHTEMCAET, b2 EZ2th T 3 M NS T 573K £ T LA S8, 2 RS %,
50 M CERIRE THAEI L, FIINES | MPa TKFE AR -l S/ 2B EZ BB 0 KT 2 & TIT o7z,

TEMEAL S 30B 2 HIINE ) 0. 05 MPa C 30 3K REZWIN S Wz, ZOBIELMHEVIK LTS 2 & TK
TR B A ER P D 7K 3 N S s 3 B D2 T 2 T~ T
< FEBRER >

IR - e 2 4 0 33 2 21 K B R TR L OWES O # SiE OB LIE R B Av7e hr o 7o i3, KFER
U BB 13 R 2 WA T U7z, IO KSRRI SIS R E DR T IX3E LAy, #:0 I RIS 212>
KBRS DK T I Uiz, 2O Z E»n, KFERIL-EHEEE L T < & RERIOE
BREE DA T IR S 4v, KR BEE SR DK ERINSSEEITZEICRD L BRDBILD, FEMICONT
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[1] T. Haraki, K. Oishi, H. Uchida, Y. Miyamoto, M. Abe, T. Kokaji, S. Uchida : Int. J. Mat. Res.
99, (2008) 507
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*HHEE (REXZFIZMRAMBEREFIZVATLER), *+xEFE2 (RBAFIFMEIEFIFER)

1. XCHIT
BR_HEEY v 3 Z(EDLOIT— a7 o L0 ER RS RE <, ZREN & Hoit U C Rl FE 2w
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P A AT o 7. BREIEM O ER A A, HoNEER X
O OFRERZLARNC TS, EARTOREE TITREHE DAL & L,
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*H RARBRPEEFBAMRREHBARERED
A2 RBEAFEXZRAMBRREFARHMAMRREZER)
HEEAL (RBXFEEFHEMERTRERE)

* * AERZ R (RBRFEEFHBAFRRFERHBRRERE)

1. IFL®IZ
HSRE SR L — 71, WETRAR D IIEN E BN S A U D E RO RS DD F &2, BB 1 & L7z #E TH 5,
N—THOERIE, MEAFEE BT O <ICONEIRD S ELTTIRIE~ L BT 223, H 5 5 F CEEREN REEL
THZEFLLIMBENTVWD, LL, ZORLERBARLGIZATATHDLENL, EoEF 0 LT, KAF
FENIAK A BMENAR & T 2 5ETEI 00 BARTEER L — TN TBIR S DA DPRNIZDOWNT, I A 2 OB F )RR %
R T T ENRITEO—FETHHHBERTE LOHERZENEEZER®ILT DV 77 7HEERD, Zhbicky
NAAHEEATIRSTERERTH D, M, MRO—FITFI AR 2 B LT3 I THRE LT,
2. ERRAEE L ik
=713 L,=0. 420m, #§ L,=0.415m DIFIFIEF BT WEEIE T, NEL 0.030m D 3 Ly 7 AT T ZAERTH
b FEOKFET T oFIiE, BWRKR—EIC/D L= v AE IR E O, AR OTRE T AL T4
TRIRoTc, BARET 7 FRREDOY 7Y VRN 0.6s & L, INEVE Qi1 10WEAEH ¢=0. 28kW/m?) H>
5 900W(q=24. 8kW/m?) —EHM T, 9% LH, THRISETWLGEORET -2 2 NE L, @HHKIRZ 25°C
WCRRE L, EMERIRICERE AR Z Wz, IE LTZRERRST — 2 & b LITHix O A AT &AT > 72, LATICHE
FroFNEZ =T, P Al T LT —2D 55, @ ERIFMEEORERLFRROLOEZEHL, @ TROT—X
TN LT, DTN — 2 W OFIEZ =T,
(1) BRI D IR IRE) (R EE 22 AT, OReRINT — & 2 TG
(2) kB CAEBREE AV e, T T 7 X R O 72D O f il R R AVE O FHE

(3) MBIRIEIC L BT b5 2 2 DT T 7 B RTERHT "
() ZWITEFMRERICBIT 5V T 7 7RO nl = 0w Turbulent

L (g=028~551kWim?) |~ Qo (g=23.6~24.8kW/m’)
D=938

=
—

Correlation Dim. D
o =]
T T
e
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= =
1] 2

D=5.76

i Unstable with flow reversal

1 (g= 5.51~23.6kW/m* ) —t———
1

! D=258 i

7
/ . /
/ “ﬁ ' / I <
/ . / | — <
~ ~ / I ~ B=203
. \\\\‘ ‘ [ " _ l.‘ 1
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A

Heat Tnout O TW1
Fig.1 Examples of reconstructed attractor (Q =100, 400, 900 ; Q) Fig.2 Correlation dimension vs. Q ( Qup & Qdown)

3. MR LEBER

AT, OWERFNT — 2 % b LICEIRITTT N7 7 X 2Bk L Fig. ). 7 N7 7 ZOMBEKRITT DLV T 7 7 7%
K7z, Figure2 7n56 ., /—7NOFIIL DIEIZ L - T3 DOMEBICOFETE 72, TNHIH LA J IV XEOED 5]
Wr LT, REER. ROEIRICHE L TW5D, R OKEEA A U7e R EREL T 01X 2 /it & oo fEskic bt
NURLS . ZAUFEHERBIG R ERERN O DRIV 95 W) WA RADOFHEERLTWD, 72, ¢ EFL ¢
TREOMHFERIL, MBI L AT UV A E2EoTND Z ERN o7z, K 77 7z, +7r %
PFHZ LR ER. REERK RO WITN G IEL Y | WA ATHDFEMITMI L TWDA, fi#th 7
077 LEEELTRIT LIcE 24, RRDHERVBONT, FFRICOVWTIIRRY —k v v a3 NTTHREKT D,
2% - Ik

Suda, F. et al. (2005) : Experimental Heat Transfer, Fluid Mechanics and Thermodynamics, 462-463.

Pl PP, ZHM : 2008 FEEERKFISHIM B PR R PHEIRY: (Ba-A-1)

Nishikawa, Okino, and Suda, 2" International Forum on Heat Transfer 2008 , Tokyo Univ. (223)
BIR— fF [0 A ARERFIENT OFLHE L IEH] (PEZEMXE 2002) 5 2~4 &

Ll
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EvA R A—F =2 A EETHEAL TWE LED ’ L -
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S, =fEfb FEE., FEECEN LM 25 Ka e — L., 1. EBEEN
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M2 fifb SNz MLl 2R3 d, Mo —3 1 0%
lemZXRLTWD, MLOBIXHERRE N EH DI, K
KHRERNOEEDIEHMOREICED> TN, BEILT T

a)19% b)21%
7&»&%D@ﬁﬁ%ﬁﬁmowfﬁmg@ﬁ%ﬁkéoy

TR, ZTKREDIAREZ T 2HEEMIAIZ 20CLL F T
HDH, o T, KEBRSGMHEIT YT 7 ¥ VRTHN kit DLA £
T L DM (D=1.667) LV bm RD55EM4TIToZ &I
5, DX, BRAER CIEDLAME Y &< 20 (D= T—
1.75) . SE 4y I o J5 7% R 58 DLA & F A2 S Vv T < ©)22% 4)23%
TENL Mo, ZWITEDLAET AT, A A OESN T

W7 T U BN T D, 6o T, REBRSMEILEIRK X 2. Ehshza&BIEDF
BETCORETCTEHT Iy EHIEN»Y T, &BXHE LA KEKDONN—=1XT1 cmEHRT,
FUORMOMABERHORELH DL Z L2 R-EL TWD,

EEPEN
L2 T ‘773 72100WmE (1) E#HF-— 2002 £ FHER 2 E~H S5 E

2. Suda, Kawauchi and Ito : Jan.J.Appl.Phys.42(2003)1313.6726*6730.
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WETERR Y 7 2B T MBI B ABHNEEL LTI ”1 SUSSUSURSPRUUS PR [P BRSO |

c

E&% L/Tl/‘< %f&f)‘)\%éo Temperature T
3 REL 7T 7 ZNRILD=KA

(a) 10°C ()30°C (©)60°C
2 BAEIREIZRIT B
7T BV NS — D 10c m

Fractal Dim. D

[Z&3Cik]
DEAM <55 69 RIS AR (2008, HHEAE) 3a-P9-10.
)& r MG 12 0 0 SBEEHER AR L ~Y « va—  vVITBIT DRI D T T 7 Z R — iRk~
JET) &RV A~

'08 SAS Intelligent Symposium ABSTRACTS 37



B-15
WEKBREEEERE ~BEICS SHNOHE~

* Fh R GRIEFBER M RBRET AR AR, B0 X — ORI PR REREE R A AREREEER)
* ok ZH AT GRIBEFHBER IR AR FARBRIERRD)
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T, AT E IOk LT AL s 5, Bk mseet | Al
DD EETTREEIR Cl HIEEAT XV —I T H L7z, AR Tl {

Z VAR AT THOK K ONE S AR AT HIRE BT R LX—%
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2. FBELE - TGk

DB OIS A fig.1 (3, DBARIT, BTG H Y . M & k4
RANEE L, ZNatt0)2 L 5 1ZA A U MR & a1 A 2SI B L Th D,
A A USRI, BT A b LER AT CMX, AMX 26 L7z, FEBROBIIT
WK ORI Y I HEERAIREE 3.50wt% D T R U O 2K A AV, BOKITIToKiEKE
Az, WEE, EROWNEICEDOE GRET Lz, EBRIE. BREENZET 20%
R TAMHEHT R % 10~10000 Q OFPHCEMFBIEINL, ZET 2 T LICEERE TE fig.2 1% 3 BB
BIE LTz, BNy —2 %, FHSEEIPTET /U S & -3< mathematica 7’1 77 ATRUR L CTHI & 2RDTz,

3. REREEBZR
SRS R fig.2 (T, SRR Uic LT, BRE O TROAE IS a7 b & | BOmRIAE <
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T, CAUC k). TR D 7 S TR . HCEAIAES = & T, RO < 20 AT
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s LT SRAH L, FaRE, WA M5 = 12k > CRAIRI S = a8
AT, WO AHORINA FRiD 5 = L SR A < B,
LIt T, S BHULERA~DIISHIE, IS OIBER A5 = &
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AB,E TiCr A& & Mn ESHNOREREBICHNT 2 KRRINVRIGEEDZE

* KA (REXZIFMCABFRIRIILF—IZER), FENELT (RBXFXRERIZF
MEMCAEZER) . * * AHBA (RBRZIZFHIRIILF—IFE)

[SE5 H AY]

WES D= R X —MEIZBWTKRENER SNLDeh, KEORFR - BiEAO—>2 & L THREIILTWD DN,
KEBEWEEETH D, ABA TiCr H&1%. OCLL T TREDOWHIMAFEETH D . KFELZITET 2R HOMIZ, KFED
WIS 2 D B OWEL « BSOS 2RI LIC IS ~OF AR S N T D, LavL, KRS &3 #R
AERHICH L CHERICBURTH Y . BeOREHFEICL > TKRKELORGHEMET T 2L W) —Hmbd D, AFSEE
TiE, REFEIC L DKFE L ORISR T OSER L LT, TiCr 540 Cr & Mo [ZEH L7ZFEHZ W THIZE L, Mn
PR L DFUSHAE T 2B SO L THTH D LW S FEREZFTV D, U L L, Mn e Tilr eI KT T %
BIZOWTIIRIBER RN L 2 8%, AL, Mn BURD G4 L AKBORIEMEICH LT E DR E A 52 50 %
NRBHA, TiCr 540 Cr # Mn [ZER LG58 A0 TR, Titr B4 & Mn 2EE LRt o £k icxd
D IR BRI E DB ONTIND Z L2 HR & LT,

[EBRITIE]

AEHEZ, (B BARREEATIC X - TERI S Ticr, , &4 # A L, TiCr, , A4 & I R (ME 99.9%., () &
FEEAL AR TEATIY)  Z7R A U TS IS AFL CRFE I SE L 2 IE L7z, Mn ByoRITFLER TR 20 p mUF £ T
B L7c b O &R L, ARFBRINBOSEE ORE L, &L (V—~VL Y RILERE « BERZEHE 1.4X10'Pa, H22Y
—Z7 L— b 7.1X10 " Pa » n’/sec) &M L. HINY 2KFEH ZITHE TN (99.99999%) Db D&Mz, KFETA
i E—H., LaNij |2 L, £ D%, 20 LaNiHx KFENSIRH S EIAKRBET A ZOEHT AL LTEM Lz, ZHi
KU H0 22 EOARM A ER Y BREMEE & m LS, WESRME, AKFRINAES 0.03 MPa, HIEIRE 298 K THIH
IKFSUGHEARE L, TiCr 54 0.3g IZH L TMn R EE 0 g, 0.1 g, 0.3 g & ZREATE L7z 3 DOk i
L7z, #EHE, @mEZEFIZIBNT8T3 K, 6 RFHBNEME 21TV, 3 MPa DKFEH A ZFHINT 5 Z &I KV EEEZAT
o, Flo, MBUIC K DB ETM L%, 3BE 1, 3. 8, 18KF#, 107 Pa BEDREZHIZSH L, REGHLE
% CRBRIN SIS E ZRE Lz, 2B, AMAEETIEINE TICEBRRB A REEFICII LTI LICL Y AaeRE
Dl « KB EHIEOREMEES D Z L 2B LT 5, @

(g A

REZE PRI & & FRTOKFEPILSOEEZ L, Mn STTREOEAS 0 g, 0.1 g, 0.3 g D 3OOk L HITITF USOSHE
ThHY ., FB L BIEREZEPICE STRHPR < 2 513 SIOKBRRIEE IR T Lz, —HIREZERIC 18RHIL L
TR O KRBT H T Mn B3R 0.3 ¢ OFUEHL 0 g, 0.1 g DRl & H~ TRRBUSUSH IR T LT
WinoTz, FERITYE AHET D,

(5141
(1) 1.Tajima,Y.Takada,H.Uchida “Effect of surface contaminations on the reaction rate of the TiCr; 4Mnys” MH2006 abstracts
(2) H.Uchida, S.Nakazawa, K.Ishikawa, T.Irisawa “Effects of oxidation and hydroxidation on the H, reactivities with Ni,Co,

Ni-Co and LaNi,sC0, 5~ Journal of Alloys and Compounds 231 (1995) 684-688
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Bax B LZZ0 - ZEMEROIFRERICT S Z L2 RH LT,
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PRFMEHEF HIZ Ni & 1 —F 1 v 7 Uiz, WIS RMHE & RRG 8 & $20 S 7o, Bt Z Vv C, TilZEHR
IR L, Rl - IRE ST, ZOR, BMEBSEZFIAT L2 LICL o T, BARENDS lom O® S £ T, REMH
HMERTOBREICEERE Ti 2R0E S8, WIC, FRRICEFHREMEEZ VT, Al 2B FRICE ViEm S, Zok, Ti
DIRFE L7205 To R FBIFHER ORI WERL Al 2 2FE S5 2 LT, [REHMER EIR{LAEEZ L7z TiAl #2644 (Ei
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BRI BE 36 X OB B & ROSHE AT 2 BRREZFRFICET 287 A RILEWTH L, ThERANWDHZ LIk,
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BEANBEMBARD S5 TWD, KRN —TTITREIZT ) DRI T AEFRBREZITO X TV TR R
DAER L, iERm ET 252 L 2R LTWD, 2T, AW T GFRP {ERIOFILELL LTT T AT 7 A /N—(C
BARIBEIC X DBELELIT, &BIC, YTy 7Y U BRI X D BEA AL, GFRP @5 3R A3 ) |k
THZEEHFL, BEtEIT-o 72,
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ARFGEOFRENITIRD 77 A7 7 A 38— (HEH; () B E-Glass) L =ARXF IR (HHTIL OB AW, v F oy v
TENIHIROTAR XA T A o 7V 7RI (B 3-7V 7% o7 ae /b b A Moo T 0) 2RV, T
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Z ZCARMFZECIE, RFEHME T =L & o AlICU 25 IR 2 MR L ki B D ZIT & 2B PEE 03 & it
THIEEAME LT,

[J71%]

FTHIOI, WG IE & RFBHEFNIAE C 2SR Z M+ 572012, DC v 7R bu A8y 2 Y o JIEGE I
Ko TIRFEMAE T = /L FRENZ Ni 2—F 4 > 7 & LTc, RICEFIIEREZ AT NI 2 —7 ¢ 7 2 UT2 SR
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EEE|
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HEHER (RBAZAZREZFHAMPEZER * +BRER (RBRFZIFHMHEZER)

QEED)!

AIZEEE TITWKRLER U Tz @ o0 F AR OB B ORIl 21T > TE 72, THE T, AAFEE TIRBKAE L 727
A 1 6 OMIRIPEE ORI OV THE LT 5, T4 22 613 10 T TR 9%k L, WKIZ X - THEFBEED
M EAMERLTND, £ T, AFETITT A 22 6 [T THEMPMEER LOEWHEICER TWDA R Y I —FRr—
FPOWTRAMIRZfET Z & &5 2Tz, PC ILEANE L MEBEMEICENL TV ZENLEEHM & LTHEH SN, B
RAZ T LAORBE )& LTHEHESNATND, BIRE L THEAINAHEITIE. PR ETOFEARZZ LN
LD, WOKRIZ X DB EE O b 2RI+ 2 Z LIFEETH L LEX LD, I T, A% TIE PC
DWIKIZ K DHEMAIEE OB AT T 5 Z L 2 B & Lz,

[51%]

RY I —RF— MZ xRS Z 80mmX5mmX 2mm DRI L L, EHERRBRA 2/ER L2, RBRA %
100°C DR AR HFIC AL, Fek 100 HR OWAKMERZ it U 7=, WAKALERET% 381 2 5B i oL il (LA AS T 35kk <l
AR OET K2 VT 5 72, WK% i L 72 PCRBR R 2 FVCL B U ERT L & % /L & — BBk 4 i
LT, SRR AITWVIEE L7,

EEE|

WoKALER 2 i3 = & TiieR 0.38% DK R AT 2 & 2R Lz, & 512, 100 AR OWAKLIIZ LY v L v —1E
BENREALIRL Y SIRT L7 Z & 2l Lo, Eo, 8 SIXWKEER 1 TR Th bz L, 100 TR OWKIZ LD
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BEOFIFRV, L) ZRMLEI OIS T7TERMRAED 1473 BLU 157K (2T 5 EEERILE
B

*ERREN B IRARZEY T 7ILVIFER), RER, BISEE (EEIRXETT Y 7ILIERH)
FEZREL, REMN GEALKPERMAZRR), * * XEFEE (EREIRETT )7 IVIEH)

1 &5

71 T RIS SITE ORIy 1 I 7 OifgEE AR L, EO%ROBGHEA TS 2 L bERICsh T
%o Lo TMMZ LT v R T 4 AR AR T 20 EE L 70D, ARFFECIE Ni-20Cr &5k iad L, &
FUZ Imass%Si - LB HHEITHR(Y, Lu) ZHIME 7 IEAUIN L2 A4 0isFR 1473 BI U 1573K (21T 5 @R b 25E)
LT B,
2. I

7 v X THAERIMEE4CTdh % Ni-20Cr Aéx% BG4 & L, ZHUZ Imass %Si & 005, 0.1, 0.2 331 UN05 mass % DY, 721
Lu %, BAE 7 IEEIRIN L ToE@% T — 7 AT L 0 iridtg, 2 - mREEE L, RO -CHIFRZ & V%9 10x 20 X 0.5 mm O
AR EAER U7z, D ORBHEIE L (#1500), 7 /L2 —/LHR CHEERIEEA MG & Uiz, BYLSEBRITMESR (100 co/min) H
1473 B X OVI573K T 18 ks [HI5ENE L7, B(LAHEOEEORIE D EBHINES R, SNBIERETe o1, ZOBEMEAr—
NVOFERAR R X MRS, -2 —LRAIEL SEM, & BIZ2 47—/ B REOTHEE 5% EPMA IZ X Vi L
72
3. FERB LU

KEeOEREHINEA Fig. 113, MmEKIEE & b Ni-20Cr Ga~0 Y F7213 Lu ORI SHNEA 35 L AL
720 Ni-20Cr 5-4:~00 Imass%Si DEFINTS BEFEIEZ L ARHL, ZAUCY E72idlu Z2iRIN5 & &SI L 72, Fig. 2 12
1573K B IZIIT B B0 A r— )V H %27, Ni-20Cr B4D A7 —/VEHEITEE7: NiIO THEHhI 572, 05Y L1051
BEOFIUTNTNHEIROH D Cr0; DR E T, —77, Ni-20Cr-1Si 540D A7 —/VEHmITHROD B D Cr0z iRk
Znd b L bl A —/VORBERNE NI AR — T AR BB S, 1S05Y LY 1S05LU G4 R 7 —/ LRI 36
PRRERIER AR L, 27— LR 72 < TR BN S48 THH Z EOVNE S, AeWiROBIE L » T
FBLOSI OHACEF NS IRING Cr05 B OAERAEE L, TOBROBMEEELZZE L KT b0 EB1 N5,

10
| .:1473K .:1573K
&g 8 NC 0.5Y 0.5Lu
B
&
o b
2
£
S 4
A
©
2,
[200p m]
0
o 1S 1S-0.5Y 1S-0.5Lu
(@) (L)) (d)(e) () (@) (h) (i) ()(k) () (m)n)(o)(p)(a)r)
Figl. Mass gain of Ni-20Cr-based alloys with Y or Lu exposed to Fig. 2 SEM micrographs of oxide scale on Ni-20Cr-based
oxygen for 18 ks at 1473 and 1573K . (a) NC. (b)0.05Y. (c)0.1Y. alloys with Y or Lu exposed to oxygen for 18 ks at
(d)0.2Y. ()0.5Y. ()0.05Lu. (g)0.1Lu. (h)0.2Lu. (i)0.5Lu. (j)NCS. 1573K.

(K)1S0.05Y. (1)1S0.1Y. (M)150.2Y. (n)1S0.5Y. (0)1S0.01Lu.
(p)1S0.1Lu. (q)1S0.2Lu. (r)1S0.5Lu.
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WMEDY £-(ZEEE (P, Pt) ZH/MLE7IL I FERHBEEOBR- KESBHERICEIT59144
JUERIE

* FIEE AR TR T U 7ILITER), IMER, NEEX (RIRAE T 7ILIER)
INFROR, RE#iE GELKERBRAHBIZR), * » XEFEH (EEIRAEYT ) 7ILITER)

1 &5

TV FERRIEAA S OMHERRE LTI F ORI ER T D A7 — NV OBEMHRTT 5, £ ALO; ERNHEG4:
LORT—/UTHFERRFE T LT USHEET 2, BYER 77— VRO TR RIT A 7 — /USSR C 3T AHEDOFIT Ch 5 &
SO TV DEPHECH D, BLA T — N OFEENEAUGET D T2 OISO < 1 BIThh, JWFEREH NS,
AR, KERE BT MRS 5 A —VORBERERE & 725 T D, ABFFETIHMED Y £ 3&GR AR L
TV X FHERRIREAG B DR R SR IR0 T D VA 7 ML SR & F2hi LTz,
2. Ik

TV FERTEA 4T i D Fe-20Cr-4Al(Standard) & A A4 & L, T e HHdimaiic L v R L7 FZ &4, £ 7213 Standard
BAIHED Y,Pd BLUPt Z M X I IREOESR L Y AN LTI-64% 7 — 7 IR K 0 iER%, 24 - miFE
FEL, TN L K9 10X 20 X 0.5 mm OFCRFARR 2B U7, 2B 0B BEE L# 1500), 7 /L2 — Lo CHREF G4
B & LTz, BRSOk R S e(E IR 353 K)iAsE T 1673 K TL1 A 7 V% 18ks & LTS5 V1 7 ARIEE L7, B2
{LRTHEDEBORIEN HEBHINEZ R, IMBBIRE T o2, TORBMEA 7 — OfEEM%E X SaleEEE, £/-A27—v
FHFEAEE SEM TR~
3. FERB LU

BALD 5 VA 7 RSO EBIINES Fig. 1 {RT, Fe-20Cr-4Al A& HEHIIEN R b K& ) oz, ZDOZ LT A7
TR A — 3BT 2 2 8 b —HTHA D, Y OTINTZOFIMEOHINE & 12 0.05mass%E TR L, TO%BBMN
L7, ZHHOEEDHITIIR T — IV ORBEDZNE DL & WHMETH D, Pt ORINTIRINED B e~ T HE BN Ikt
NEKETH Y, Ar— L OBEEMENSESNTL Y & Pd 7203 Pt OBATRIE S CITEERIBI NS WS DD, A7 —/LOH|
HEQEC T DS b B o7, Fig. 2185 A 7 MBbiED A r—NKiia T, ETOEEDAT—/VERENI T AU HABIRAEL
Barm Uiz, Y IRIG4TIE0.LY A4FKE T bR CH 72238, PURIEE TITBIFER O K& SOZIR.H N2
DTz, AT —UINTNOAETHo-ALOs AN KEIITH Y, Y BIS LOPd F7213 Pt & OBATRINEACIE YaALO, B
iz,

35

Mass gain (102kg/m?)
O Y
o [5,] o [$,] o

o
3

@ ®C@eE 6O@hm0H oh & 0N mMm e @

Fig. 1 Mass gain of Fe-20Cr-4Al-based alloys during cyclic

oxidation up to 5cycle (1cycle: 18 ks ) in oxygen—water vapor (dew Fig. 2 SEM micrographs of oxide scale on Fe-20Cr-4Al-based
point: 353 K). (a) Standard. (b) FZ. (c) 0.01Y. (d) 0.05Y. (e) 0.1Y. (f) alloys during cyclic oxidation up to 5cycle (Lcycle: 18 ks ) in
0.2Y. (g) 0.5Y. (h) 0.5Pd. (i) 0.05Pd-0.1Y. (j) 0.5Pd-0.1Y. (K) 0.05Pt. oxygen —water vapor (dew point: 353 K).

(1) 0.1Pt. (M) 0.5Pt. (n) LOPt. (0) 0.05Pt-0.1Y. (p) 0.5Pt-0.1Y.
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NEN, ZDORBSIEFEBERFOT A NT—ICL V5T 52 EMNMEKREZ, L, FAODT MO ZFEH
BALTWD ZERERTET, Fo, &t v 2o TRRRER T 72, ZOHG, Aff&tr b
[ U0 LED ICAN LIZBEERRES D ENTR, HFET 4NV Z =L 0o _FE50RABRKRENST,

Wiz, HELED 2V 1.OEBTT 4 b T2 P22 OAGREH R2 24 2 7258 O RS2 JE L=, X
2. [ABEBOEICEIT D HABEORGEZRT, K2, TER2A/NSL ARDEHIEMNENY . HICFFIET L
TV Z &b,

[Z%]

WFET 4 NE—HHNDZ LT, A LED ICAN LGB Em T 5 2 LR, o, a7 v —ofb
Nt EanrEZHWESE. MOTEERBRIBAL TN, Zhud, Aff&tenrPmeZa 7 o v 22—k
DEREOBRENTEN O LEZ HND, Flo, ZEREEOT + b N7 P AX OARKRIAEZET D & HEHEAD
MR E Lz, Zhud, ZEEEOAMIEI R2L 7+ P F7 0 PVAXOT Iy X —a L 7 XHOFE C & T, 1
—RAT g NH—RTE, BIEAEET A0 TH D, o, FBERIBAZEL LZOIZEROE L&A 23R CHE
HMABEIXR2AL &Y R2BREVWEHNEBENRELS DD, FIBENLELLIZEEZ NS, Lo T, R2%
RESTDHEBENHE L, R2Z2/NELT D5 LHBBIEL 25,

ARl FERBIEERE SO THIEN 20(kHzFREIZ/2 2 L 5 RIRFEZ RSELER D D, LoT, 2.0 JH ¥
HUREMED ARSI R2 % 2.7k QIR EICTIUZEE L &< LoD, WA MR TE D,

[5#% DT iE]

+ A LED % MV 72l AR 8 2E ~ D s

C E(EFREZARHI A IA S L, BUGIE S DRk E2 R A D,
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2502 NEENL-BESE

* g R ORMERTFRZFERARBRBLAT 78R N RIBRBEEEEO) |
* R ZHHAN R CRIERZE RSB NRIBRBE AP ER AN R BR B H 20

<X TR T H)I BEHE - ATYW - B - /NFRIESRAE >
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ZENOOFD “7 T 7 ZNAMGE ZREEEOBM L LT AND Z L omEEZRE L, B 777407 %
W LI BRS0E DI RIER & 2 2 AR 1B Th 5,

[Ef)] BEAEFENBIET. ABLBEL O VIZOVWTOELWEHICYEDL, ASOBRLH H1T8E2E - T,
B rl et S D ICERMNICBE TE 5 AMOBRICH T, ARBORKMcHD “TT s 40" LESEH TR
BREBAEFEOI Y %27 AOREROBERZBE L TEETHIEEENET D,

(KB VFaT20RbW] KOV F2T7h0R6VELTE, LETHSBEDL 2 “£ /7 IZHEENTERE
ELTVWIONEIFEL, ZOHRTALIYERIRDEN S D Z L2 HMERT 5, 2.2 LT, ALY - BRI iz
DESBRERTHLZONEER, METHZ LT, BOFSTWAIEKRSMVIHEMD Z LN TED, 3. HICHR
MOFF>7 7 2N EEE, NIRRT BEFOPIZET LT, AHBBRO—HTHLZ LE2RMT 52 LN T
5, FEMARCABILTWDS “E/7 OBRATERBETL22LICL-oT, HOEVITIIALYI L F
T 5 LICROE, BRMRDRNE WS Z LR TE 5,

N7 I 7 ZNENMMUZRERE 2, NARIEFEOFEOEAOHI TN AL Z & T, 1. OB TIid#l
BIOMEN2HE ) N TE, VR ERARAENORD ZLICL-T, MEEZZTHNORAD EVIERX
FHEAED, 2. OBETIE, HREE - AAYOERFEOBMN L, HRBEOHKESCSHEMEZ 2R ENTE S,
3. O TIL, HAROFIZHLEZBLLZET, SO HLLONRHRO—MTHLI I EERETHIENTEDS, Ih
HEELT, “ANEORFHREHOBER CThHoTHR/ AR TH o7 BR LWV O TIE2R L “AEXBEROHT
EETVD - NELERDO—HTHD” LI LVWEARBZIA ZLNTELEZEZ TS, LT, SHbHHWD
LHETERY EFoTna TERR#EI TEREZTL] R EOEHE L L VIRWNVKRILTEZ NS AMOERSAHIRT
XD, KRBT A F 2T hE, ZHURSTETELORBORNERLIZY =B 7 « = v TOEREIT-
oo BUE, REREROER, BHFREEZIT> TV D,

B, AFRO—EIL, 200 848 AICHEINIZ ARBREHATFRE 1 9BKBITTRER L,

AV F 2T AREENR R EOFHELVIEARIIRA S —y v a VITTRAT D TETH D,

(253K - 51 3CHk]

L SCEAR A4S, BREE IR A2 0D AR O HIE K O BRBE OHELE (B9~ 2 AT #1 (2004 48)

2. R A, ZEBREAE (2007 4F) 3, 4. SCERMAE /N - i AEREE R (2003 )

b g BEE - HHA K, AARBEAFYR H19RKE G |, MHERREEE (p,221) (2008 4)
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* REAED REXFHRFBEMERNTRFERER . UBRF EBXEXREFRAMRELARR AMRELER .
EHF— (MBXFEEFBAMRRELHBARRRE). AR "X (RBXFHAEIHAMRREH BRARTRE).
* o+ HEHC (REXPHERFNENPR T RFRE)

LZLwic]

[EH) LE2E, MEZOMBIIAMTH D, L, DETEH DD, 20 Al EIEE D B F 4 LY O BIRIC
DWTOEBINR DD Vo ITETHNL ODOFRBINHRE SN TVDHR, EEIEDI T THELEE L~
TH BN Lo T A B, ST DR 8BS 1 L~V Tt 32 2 &L oFlRid, Zh b ofilifx =
TREAN O, RIRTIIBIE TERWELEZ IS T2 L 2 A 2h D, Eio, ML, LT 58570
HWRRINZHASNITHZ LT, TOEBFRa— RT3 AEKERREL, RPFLSILVTERTELL91CkD
T & T, ERAIB RS DR OINE A BRI ORI « BEET D T E N FREIC R D,

(4 EDH]

MEAERE DS 1 VI, FEBRMIC G2 5 BEWAONICTHRMT, ~U 4 A ZVEHEOBREIC L0 REED
AT DR F OB LRI, TOMR, BELSVORR BB T RN O9ED BV, FHZT T A < —No. 45
ERWELOTT A MKICRHREWICRET 5B TR BREGR S NIz, O ELARBETHTIE, EA~T 4
AL MRBINE L TRANFTEINTZ LD LB ONT, A%, ~T 4 AZADROVITT T vy 7 EHE T
HZLIZXY, BETRIEAIGEVRRLNDINE ) MRFET 5,

(B )71%:]

T, FWICIREED 22 ~ 23°CICPR eI NTREG 3 CTHE Ui Arabidopsis thaliana (VmaA XF AF)) &AW,
BB 72y 7 ERTT T =0T il GRoi) (R— - 72 ) —ER) 2 260 Lz, FRFRED
il v AvELR 2HREAL, SHEBERECITT AN T2) EEERECITaY hr—L 3 5) 1200, 2
Ry MFOMMEEE, W OBB RO REL I L, BEAEMFE2EHEE b, dtx, 774 0 N, #0t
Ay, =7 a URERE 26CIZT 52 & Tt — L7z, REBRFEIE 12 K5 13 RFD 1 RFH], EMiEE L ~E L,
=81.4dB TH o7, TNENORERX ) LAY OZEE K 10 BERE L, WIAZEHE THEE, ¥k, RNeasy Plant Mini Kit
(QTAGEN) ~C RNA #f#iH#. Prime Script RT-PCR Kit (¥4 7) ZHV cDNA &% L7z, Z DFE mRNA 3K cDNA
DHEET DT2HIZ 0ligo-dT 77 A v —Z M\ iz, B L7 cDNA X, WET 1 77 L vy b T4 AT LAk
VERNDZ LT, ERICREBT DA TEPRICIVIIE L, WET A 77 Ly vyl T4 AT LARIZET
Z A ~—& LT 10mer @ DNA Oligomer (10) SetIl (Tm32-A) (FuEHliZk) %M iz, MR LB BEFIL, 7T HAr—2A
IVESRKENEIC X 0 B LT,

[ R & B4

FTA MK E T h = VX TRB LR F 2 L L 7R2R . No. 41 & 50 DT A =~ — CTREEDOR R HBI5F)
M S NTm, WEEERE Ui~ 4 A X VRO GA L No. 45 TEWRR LN Z Lnn, WIS ZFRET HET
IIHEE TE RV, FHROFEIIZ L > THEDIGT BB 137 5 FREER T E T,

(5% 30ik]

D Mm-S RIE T EIE T L~V TOREE | 07 SAS Intelligent Symposium ABSTRACTS, 64(2007).
2) CD: Ravel Complete Works for Solo Piano, Sony Records, SRCR1593-4(1996).

3) K.T.Yoshida et al., Plant Cell Physiology 35, 1003-1009(1994).
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Effect of Tissue Culture Conditions on Growth of Sweet Potato
Plantlets Cultivated Ex Vitro without Acclimatization

Raihana binti Zainudin and Shinsaku TAKAYAMA

Department of Biological Science and Technology, Tokai University

317, Nishino, Numazu, Shizuoka, 410-0395, JAPAN

Tel:81-55-968-1111, Fax:81-55-968-1151, E-mail:7afbm004@wing.ncc.u-tokai.ac.jp

The effects of light intensity (photosynthetic photon flux density (PPFD) of 0, 2.5, 5, 15, 30, 50, 60, 100 umol
m?2 s, ventilation conditions (natural ventilation and airtight conditions), agar and liquid (without agar)
media on growth of sweet potato ( Ipomoea batatas ) cultured in vitro on B5 medium, and their growth
characteristics cultivated ex-vitro were investigated. After 30 days of cultivation in vitro, growth of plantlets
was most favorable at PPFD of 100umol m? s™. The plantlets produced by tissue culture were transplanted
directly in soil without acclimatization under solar radiation for 30 days. Most plantlets survived except for in
vitro conditions at PPFD of 0 pmol m™ s cultured on agar medium. In ex vitro cultivation, the growth (fresh
weight, dry weight), shoot length, leaf size, number of leaves increased in accordance with the increase of in
vitro irradiations at PPFD 0 to 100pumol m™ s™. The in vitro irradiance at PPFD 50pumol m™ s™ to 100pumol m
s™ showed most favorable growth when cultivated ex vitro. Plantlets cultured in airtight in vitro vessels have
smaller leaf size when cultivated ex vitro comparing to in vitro ventilation vessels, but significant differences

were not observed in their growth.

Keywords: B5 medium, Ipomoea batatas, in vitro, ex vitro, plant tissue culture

INTRODUCTION

Acclimatization is the stage generally required in
adaptation to environmental stresses in cultivation of
in vitro propagated plantlets ex vitro. This process is
time consuming, and required energy and cost in
transplantation process. ' To reduce these
requirements in transplant process, we had
transplanted the in vitro propagated sweet potato
plantlets directly to ex vitro conditions in natural
environment under solar radiation  without
acclimatization. We also aim to investigate the
effects of in vitro culture conditions on growth and
morphology of plantlets cultivated ex vitro.

Il. MATERIALS AND METHODS

Sweet potato (Ipomoea batatas. L cv Beniazuma)
plantlets cultured on B5 medium (8g/L Agar and
liqguid medium) were irradiated with fluorescent
lamps at photosynthetic photon flux density (PPFD)
of 0, 2.5, 5, 15, 30, 50, 60, 100 pmol m? s™. Airtight
vessels (AT) were sealed with two layers of stretch
polyethylene films, and natural ventilation vessels
(VT) were sealed with two layers of waxed papers
plus two layers of household aluminum foil.

After 30 days of in vitro culture, the plantlets
were taken out from the vessels, and transplanted ex
vitro to commercial plastic containers (50 x 35 x 8
cm) filled with soil (5cm in depth). Cultivation of
plantlets was performed 30 days from 20 August
until 19 September 2008 in natural environment
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under solar radiation. The growth (fresh weight, dry
weight), shoot length, leaf size, number of leaves,
were measured. Chlorophyll content was also
analyzed according to Arnon (1949).

I1l. RESULTS

Most plantlets cultivated ex vitro without
acclimatization survived at high percentage, except
for plantlets cultured in vitro on agar medium
irradiated at PPFD Opmol m?s™.

In plantlets cultivated ex vitro, stimulation of
growth (fresh weight, dry weight), shoot length, leaf
size and number of leaves, were observed in
accordance with the increase in in vitro irradiations
at PPFD from 0 to 100umol m? s™. Leaf length and
leaf width was longer for plantlets derived from in
vitro VT conditions. The optimum conditions for ex
vitro were the use of plantlets cultured in vitro at
PPFD from 50 to 100umol m? s™. The ex vitro
chlorophyll content revealed minor difference.

In conclusion, the ex vitro without acclimatization
process can be practically used for large-scale
production of sweet potato plantlets through tissue
culture with least labor and cost.
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* x FHER (RBXRFARIFMEREARIER)

IXC®BIZ

7R A OB E . RO MERIE TIIE—F v VBIRB L ORT « — 7 =0 ZBIRBN B S hv, (RSMES (CPB) %
Hif T8 CIERBINR-BEE IR ERER SN E LD Z ENH D, TNHOBBICIE, MR M OMEROM, B
F UM BE D N JEAR AT D 88 7 18] D IERIE R 22 SR U S B B L T D 2 & i L7278, CPB R DRI AR D
FEERIZ DWW TS T L BB B TiEeV, CPB HOMIEARNSED R U A L7280 9 2008 5 FEBRINTHRET LT,
xtgg & ik

PEG (Polyethylene Glycol 20000, Fi)t) % MVNT. LKL ~4cStZ & ok E2~beStOIEIK A ERL L7z, CPB#%
DETNE LTKREHBA L, PE3~4dmm, SMETI~8mmD T L ¥ v F a—T E{ER L, & ZI2F A v By % i)
LI LWL TIHEMEINEE T DET NV TFa—T L L, T NVFT a2 —71d48EA0cne L, ZEMBICERY HLA—
FEREL, REIOSCTHYRRIOF I —F a—T7 MM LT, IO IILMEROZILEBMRR%ETH S,
FROBEEFE LI, AV E—F ATy F U T EITN, Fa—TO—FOM (A1) 26 IJEREZ L
Fa—TEROENERENE Lz, Ok~ yTF LT LIcA v E—F L ADOMEEEZTICHRMR DA% B ST
FEBREATO, KEEIC L > TERERSNEZD Z L 2R LT,
HREER

ETNT 2— T OWMERHEERK 1 IORT, ETATF 2 —7 OREEEZ TICHKET 2RO L5 B SHIRFR T
SNDETNTWED Uiz, CPBIZ K 2 MRARIZ L o TRIEMO MAEWEIME T T2 & M2 REO MR TRED AT - N
FERFHEICZ > TR O /NS W (GF o) ICBEIT 5, 2OREE. MENIRE OIRIEZ A UERZAEBRSNE Z 5,
PEG % W THME 2 20 S8 72 7V EBR CEBRIEREUNE B OIRIERA 23 R S5 729 CPB O MigAHRIZ & 2 1.
R EE DAR T KB - BEE BRI ERGER G O—S>DHERK TH D Z L NFEIETE T,

1200 ]w
1000 80
?8“ —C15||| 5
T 600 L C1 0 :E: / —— 424
2 \qu 0 d —=— 3.66
5 —C25|| | § ] 248
g 400 Z////// : g ! K080
o )
200 S
. = \gﬂv—-—'ﬁ’ ‘J\d
. 50 100 150 04 06 08 1
pressure[mmHg] B (s)
X1 EFNF a2— T O X2 CREEZELIC LD ENREOHER
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G-10
=T UNTVRARD-HDNT 74 NKELRERE R T LICET 2R

*RIER (RRIBKE NAAZJREE)., BEEZ. KBNE GRRIMKERFER /N1 HHEH - AT« 7THERD
EBAXF. BRE—. IBREZ. * *x=ZHEZ (RRERERKE £EMHIEHRR

LZLwic]

A, [EXWMESRT MR EOT LVRREBESEMLTRY, BRO 3 AIZ 1 ABNRET 2 ERRE L
ShbhTWnh, 7TUAFEE~OGLE LTHIRETOT LAF B - BRETHZENEETHY, TLAF Y
DEEE RN IR SN TWD, BUTE, T LA ORIEEE UTREFHINER A AN HILTW D0, Fkieik
PR R E R B9 2 L W o B D D, £ 2 TARIFZETIE, =% vy MEZFI L. W DR
FERE DS TR 7 7 A NREOEFIEFHII S A7 AAWT, ERET LV L LTRICEE R o F b a e X =l
KD Der F1IZHOWTHEICSHIEFHIIZIT o 72,

[ F25r51%]

A AT A TCOENAEFTFROFEZ X WORT BT a—7E LTHWEET 7 A SIZ AN L XE B L,
AHAPR—EILR D L OITHEINTWD, FHITIIET. 07 7 A NoMmiciehids 2 EEM L, sOuERits
ERWTY LV RA v FIEIZEY Der £1 24 - ik L7z, L—W—& A4 — Rlc X B S ta 1o Xk
DEKL, K77 A MIE LV BARH L= AR vy MEICK D EGRIUEO B AT EZRIE Lz, ZOBRICAEUE
HER—DOHT 7 ANTELL, 7 FFA A — FICTEBICESR LRIE L, 2%, bk - iz~ v 2
RO Der £1 € 7 7 v —F NFulk, #GATRITCyd M Lz, ERTIIET. Der 11 ORESFMOREIETT
W, D%, RVAT LERWE Der £1 OEBREE R~
[ R M OB 22

HE S & U THIETUADIRE . FRKOTEFOREEIToT L 2 A, Der £1 ORI SNz,
EBIT, BARDHT 748 (n=5) IZBWTCRRED Der 1 ERELAER, NTYF (C.V. = 6.98%) D7
WEHIATIRETH o 72, 728, TEROGIERIETE & FitE 2l L7 fE R, AR AT A TO Der 1 EEERFIRIE O & &
MRIFRERE & FEU EORRETH Y | FRERMIZOWTIE, ERIETIE 1 BEIOFHANC 2 K223 2 DIkt L.,
AT AT NTUE 15 AR L FR I COFHIN ATRETH o 7,

| photo diode |—| computer |
optical filter
fluorescence
IHHEEE—————»—A
excitation light "\ half mirror - | evanescent wave (635 nm)
- ' Cys5 labeled antibody
optical fiber probe \antigen

capture antibody

fluorescence (670 nm)

B 1. 7 7 A SRR R O B R ER
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Diamond-like carbon (DLC) EXMIZH TS MEESHE

* B HE (REXPHRIFHERERIRRE)
*x2H B (REXFEHEIZMEREARIZERD

(=]

Diamond-like carbon (DLC) IZEMZEIZIHWVT, HERA T b0 N LU 72 EDERRNICHE DAL, &5
UNIE BRI & B AR RISk T A a— MEE LTORBREZ LN TS, MEN~ORELZ B E T 55
W2 T AREO b D MEE G HEITEERMRE L 0D, A, B I TMRESED LCOBFEEZHME L, D
LC~EATLMBEED~T a i ROME L T O, MHGMEC KT TREL G Lo THRET 2,

[528%]

<BBF: SUS EBR BIC DLC #7835 L7z, BEROT VE=ST I AV L, EEEREHZE A L7 R
DLC

- AR

< IR A PERTAf >

/IR FRER ¢ I MREBGR BRI 2 V. MBI KRS L 7z i MEk % SEM IZ CE &,
EREREAN (TAT) : ~NU b 2% 3 7°CT2 hiEilc, TATHEAES ELISATEICEIY E&,
MR (C3a) : ~NU b 2ifAd 3 7 CT2 h#Eflc, C3 apfdsEs ELISAVEIC Y B8,
<F¥TrHZYP—g>

DL CEEMEBSHT : XPS (ESCA) I2XkvilE

(R & BE]

MR HE R OISV TR, WP Hh PRE ED3~AREDIEIZ /2> TIRY, HFEDE A TH D, K20k
FROFHE TIHARLIRD SUS FEMRITEL A BEE R DTGB RIBIZIIHIS TODEB DD, MEHHITH 5L, A5
DEHIEMELREDMENEE X DDA, IHIT n AU TRAET D0 EDNHDH, Y HIL, TNOOFEBRFEREX P SIT
£ 2 R TCRMARL DIEATHE R & o THET 5,

600 400
— 350 |
gsoo < 300 |
w 400 w 250 F
% 300 } & 200 }
6 200 | %5 150 T
L | © 100 |
100 Lo |

0 1 1 1 1 1 0 L L L L L
= ¥ g % 2 9 = ¥ 2 0 2 3
sample sample
X1 :C3afEts (n=4) X2 : TATHEAR (n=2)
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&7& Diamond-|ike Carbon (DLC) FREI< & [+ B A MRAIBIETEIZ DLV T

* MR R GRERT PAZE T ERARTERD
* kA W CRMERT: BAYE T EAAR TR

[#E]

THEENRREAL IR AR DFRAETRE D —> & L CAT > MUIARI A H T Hi B 03, A7 > MIARELIZ TN T
R OB ANIRIEREIC K 2 RSB & 72 o T Do T OFHAZTILERTY L H o0 BLERRC L A AR AN 23 B8 5- L
TWLHEEZEZLNTWD Z LB AT M DLC DRIAEHAL D P R AlEHIE O M R IT T B OV TA
EEBIAR T RPN B MR, S AR oD 2 4 & Ll L7z,

[525%]
kBl i BFET T X< KLER DLC, N ETERMAG (Bio—chain #1) . ASEEEINRE SN EZ A (Cell Applications) .
SRR A (Cell Applications)

- RF
AR ERER  24well 7 L— M & W THRO 8well ZfEH L. 5X10%cell O % #% & BLAK I BOM-2 %
AV, C02 A ¥ aX—F 2T 3 HREEAE Lk, WST-8 AssMifiloxt LT 1/10 &&E X,
C02 A v F a_X—FWNIZT, 3HEHA U F 2_X— F&{To72, WST-8 & SUS SH7=HiH 2004 1
Z 96well 7'L— MK L, WL ERREIZ LB 2RI L, TCP & Hlged % T TCP 1T 3 %
FAXFEETESE 2 SR D Tz,

(R EE£]

Figl~3 IZ4&- M DTN A R LT D, WEGHIIAIZ R R D fe 8 % K & < ZF, HiFHR 80~170% D HifH T
L, FRHHRITEEN NS WD 100%EL FOREETH -7, BB EPC 1220\ ik, FIEfM
LR LV ORI DR U K 5 R R AR D 58 % 5215 72 (No. 4 THEZEHIH)

WAL, DLC OREALFHAL L 25 OHISEOIENEIC SN TERT S,

20
v q
]
P4

120
100 |
8
6
4
2

Grouth ratio(%)

o o o o
No.1
Grouth ratio(%)
s o ®o ™
co833833
No.3
No.4
No.5
No.9
No.10
ToP |

] v e 9~ ©® o o o - o ©
2 2 2 2 2 2 2 3 2 2 2 2
Sample Sample

Figl. EPC DEJER Fig2.EC O #iffEHR

Grouth ratio(%)

N
N
N

N
No.
N

N

N

N

Tcp

Sample

Fig3.SMC O #jiEs
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G-13
FEESFMHOEKESE

*OKIy  EN (RBRFREIZHERERIZR)
* kW (RBXFREIZHERERIZR)

[#E]

ERETIL AN DN DB THEORE L LT PHEMA, PMEA, PMMA & A0 EEE2ETH5HEND, KT v
77U N — e, AL H®R THRFEI S PCL, PLA & % AW Tl &M, MR HE S oL b AR A
COWTHI AT L, Flo, SN 2 Bl E 0 E ARE B A 1TV, ARG & OB % g,
it L7z,

[5=8%]
- ¥E : #F A, PET. PHEMA, PMEA, PMMA, PCL, PLA, = hu—/ : TCP (kM 71— )
- B
Bl A NE - B A EZ O T 10u 1 OKIZHT D EilA 2Rk,
MRS RRBR i/ RCEGR Si E A TV AR NSRS U 7o i MR A SEM I TE R L7z,
BERE REAL (TAT) @~V b2l % 3 7°CT 2 Befilafiigic, T A TpEER% ELISAIEIC XV &,
BAWASERER : TA7 Iy, /a7 U rE 3 7°CT2RMBEEIc, EmEERAE RS BCATRIC LV Bk,
MR © b NEBINRAN M (CELL  APPLICATIONS 4h) % 96well 7 L — kD4 well I 1
AREE . HMEHE AV 3 ARAEEE AT WST-8 (2 X Wt (R sl %#HE L., TCP
LT 5 FH T, TCPITK$ HFARHE=R & KD 7=,
AR AR - b MEEARN AR 2 96well 7L — b D4 well 1T 2.56X 10%ell Dfifaa#EE . 4 ReHATEE LTV
WST-8 (2 kv & &,
[RR & BE]
% sample [ CT VT I AR, MR EICELRH D ERbhoTz,
—MRIZTNT I VRAERP S OVIEITAEREGER B < NI IR AR VIE EAEREA R BV E ST
WA, Fig 1, 20 BI3HBEE R L Z &R TERhoTz,

X 104cell DM

~ 10
§ 120
So9 }
»08 F 100 |
207 F %
i 06 o i
g 05 | 2 ool
'%0.4 - s
i 03 O
n 02 ﬂ ﬂ
=01 | 20 F
P\Oo L L L 1 1 1
X & £ § 53 3 S e
N < < <
= - £ &z " " Pt g ¥z g a
I o
sample e
sample
Figl. 7 V7 2 VW aER (n=h) Fig2. N2 AR Gk G2k 9)I5EaER (n=18)
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G-14
2-E FAXSIFITI VLT S FREAEKIZEITH/KOEE & MEESHEIZ DT

*EI8 (HER (RBAFRRETHREREFTER) . 45 K (RaXrHTFRARERERTFER)
* + 28 B (EXFRETFIERERIFR)

[F=]

P 1 Tmoy TR B MgoE A MERBU I T RIERE R LA RHE S 2 TRV MEE SV w5 LT D L o Blea —4
HERE L, 08 R S 7K (IRIERS S LIRS TR V) MEETH D LW I B X EHTIBR L TG, 2L TIhE
BT HMEHE LT, 727 UAT I RO—fTHoE RafxiaF L7 7 U7 2 R (HEAA L A% 2 U )LEE7F /L (BMA)
DILFEEEEEGR L., ZOMBEATE L KORE & OBIREZTH-DTZ ZITHEd 5,

|
€9 ——{CHng}n [CHfgkq——
AR HEAA & BMA O & AEEAK C-NHCH,CH,-OH C-OCH,CH,CH,CH,
(Poly(HEAA/BMA) % 7 41 AAEC & 0 A LT, o o
* Wil Figl Poly(HEAA/BMA)

IKOKEIE
W25 COFIRK RS, FISHHERAEDZREH TSV T DSC & IV —80°CIcAHI%, 3°C/min |2 THIR L.
Z DRI COKOREEAL D T L7z,
MEE G R GEHA LRHGOHEEE)
EER [TAT] : ~ RV Abaii % 87°C, 2h #Hilts ELISA{EIZ L W E& LTz,
A& [C3a] : Pool jE% 37°C, 1h k% ELISAMEIC L D ER LT,
/MR CREAEE - iR E 4 37°C, 2h $#ilts SEM 12 L 0 RS WA E & LTz,

(R e BE]

Fig2 O 6 HEAA &8 BRI 21Ol MR R0 72 < 720 . HEAA & 19mol %A el Cldufn/ ik
[FFE LR, ZO%H 6 HEAA [FIIRESTHEN TN D EE XD, —T7, TR &H 5 alkh oK OREL Figd 1w
£ 912 HEAA 5808 ERT DICEOERKE, REUKEITIET FR- LT 2F 5035, X, HEAA & & 33mol %L FOfH
TR DIFEDSTRD DR > oD D WIRIZ K Y AR ) = =PI ASTRIFETREK & LTIFHEL TO 207012,
2 Hi3fafnE KB G e, Mo AP & KOG OW Tiimd %,

~ 50 25
£ = HIEKE(wtk) |
5 40 ,\20 | K E(wth)
2 15
T 30 215
2 g
& 20 ﬂm -
g 5
& 10
£, L WA Ay 0 K—a
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
HEAAZ £ (mol%) HEAAZ &(mol%)
Fig2 ifiv Mok #i(n=3) Figd HEAA/BMA tLHEAEKFOEKDOE
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G-15
HEMA-MVMA £ ESFICE T 5KkDME & MikE S

*AA SR VAR AT CRUERFPHFE LA e e AR TR s %)
* ok W CRIEAREBI S TR E MR R TR

[#=5]

Fox IIMELO MR E S ERBUIIM B R OKOEERBE G T 5 L B2 MR EED TS, ZNETHMA RV 1y
HEARITMEESTEIZENLD & WD 2L ORENRH DD, KOBENDL INEERSBE LI LOIIFEA ETY, 5
BlY By 7T HNVESICTHMAMWA 7' v v 7 LEAREAKR L, RV ~—HoKOE & Ea s BRIz
WA L 720 TS 2.

[525] i il

e I

LY b T e
ATRP |2 X 0 e @)IZ HEMA ZEA L. RUVCMMA €/ ~—% B COOCH,CH,0H COOCH,
T3 2 B¥PEVEIZ 10 HEMA-MMA 7 e v 7 LB AR % &3k L. NMR, Fig. 1 HEMA-MMA block-polymer

GPCIZTRIE L7, (Fig. 1) (Armes et. al., Macromolecules 2004, 37, 2395-2403)

2. FHm ik

DSC : fafnE 7K (BWC) IRRE DAL &2 -80°Clzm A%, 3C/min [IC CTHIE S, TORIBBEREHE L,
KA : FR Y ~— OB BRI 2, XPS(ESCA) IZ XV CIS AL IHT (TOA=45° ) 21T 7=,
/RGN M & T 37°CIC TRl & 2h Bl S W 7= 1%, SEM &0 DREEE 2 R DT,
BEER - FEHE L U C TAT PEAE R % ELISA VEICTHIE L=,

[FER & &4

ATRP {EIZ X > TARREIL7Z HRVA-WA 7' v v 7 EAROX v 7 7 X VB — 3 VERZ Table-1 1T7 T, 2k 4y
FEH 12000~19000, Mw/Mn (TN D LI RBETHIZENL Y BV TEHAN EFLEALTZZ ENbND, Zb
HEAKE ERRE/EARKTTI /ML LS DI L H-NR ZHE L, MA BB — 7 AL LIz snb 7o v o 4l
BENE LT LW Lz (F— 2 K#), fAFEACKRIEIZRB W TKIL PHEMA © 7 2 > MERIZ T RTEAL L TV D &K
7E L PHEMA segment BIIxI L COKFIFILZ PHEMA B 7 A FREIZH LT vy LT EZ A, BT A FEOEM
WCHEWVEKRBEIZE T 52 L5572, (Fig. 2) ZdDFE)>6, PHEMA segment 28748 U = —H DK DG IC B A 5.2 55
DR S NTe, X, RS AKEBHIX L DSC 2 W T/KOEEZFT L7z & 2 A, KOBEE — 27 BMERIRMT7 v —
KTH v BHRAKUIMIR Y v—50 T EHANERT D R KOFEN TR STz, Z ORI OK % K & EFE L.
Wik, HHAKDEZREL, X, FHAKEEZRD, ZhbE PHEMA B 7 A2 b EEOBBRERN, EmkEs
PEIZOWTIE, 7 ey 7 HESERICBW TIEBEEICHERDME T35 Z 3R ahiz, (Fig 3) 2 b O % FIT i
HEAPEIZ OV T PHEMA segment &, KOHEIEDB NS ELR LT,

Table-1 Caracterization o < B
Polymer —Mn___ HEMA W = e 6
NMR GPGC* segment Lo b 3
PHEMA 7700 12300 7700 1.23 % S ; s L
HEMA-b-MMA 82/18 13200 13500 11300 1.14 2 . E
HEMA-b-MMA 65/35 12000 12900 8500 113 £ 90 3‘ |
HEMA-b-MMA 45/55 19000 15100 9800  1.15 £
HEMA-b-MMA 33/67 16100 12200 6300  1.12 w0 ) ) " 2 - =
PMMA 13500 12200 - 1.03 6000 8000 10000 12000 % z 8 g 5 ‘é
s after benzoylation HEMA segment £ 2 % 2 g 8

Fig.2 EWC/HEMA vs PHEMA segment F'ig.3 Adherent platelets on

block—polymer
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G-16
ATRPIZTEBLEEHEMA/MMARXESKIZEITHKkDIEE &Y

* EHEMAR (REXFHREIFMEREARTZH)
FARER (REBREFRAXEIFARMERERIFZER
*» x LA (REXFHREIFMEREARTZEH)

(=]
Poly (2-hydroxyethylmethacrylate) (PHEMA) (X—MRIZKRIEM TH 505, IF, K5y F &I 5 & Cloud Point (CP)
ERHTHZENMBNTWND, ZTOZ EHE PHEMA 134 T &ICIKF L TR Y v —HOKOEIZHE LR H Db D &
HHlEi b, K07 PHEMA (ZE OKEMHEOMBE O, MiK#EGENRFEMTEno T, Risbx BiE L,
methylmethacrylate O\MA) & 3L FE AL LRy FHEIE CO T8 & HEMA &8 EA/KOEE & Mg S TEIC W THFE L
7
[3£57]
Ve 7o hNES ATRPIZE D) HEEERKRY ~—%R7,
B FRY) = —13 T U hNVESE RV,

ATRP FHBHARAI ME-Br

(‘ZHa ‘CHg 0
—fcHe— - cre— cHf— /N

‘ | " 0 N~ r

COOCHs COOCHCH20H / ©

poly(HEMA-r-MMA)

B OERIBECEL - 7 o v b L EE 2D 2 R TIIE E T ICE &, EHRIRREIC LT,
Befih A aREl R Y ~—D 0. 5%MeOH A % PET > — M A 2— L7z,

RS
AR - RIEEE (%) =[(Wmoist-Wdry) /Wdry] X 100
Pl E - A FE A O COK OBl & SR 7z,

[FE5 & 552
4[] HEMA/MVA JE AR D 73 - BAK A E 2 G 2 %, 431828 5000, 10000, 15000 Fifz., K ONE S RO
B2 TR 2 JIE Lz, BT 0 FESEKT24% HEVA &) ICBW TR EEZ RTEND
Mole, —HWBRELD L, RS FRIEEAERICE VT, HEMA 728 50% TIZWIB R KOMEE TH D28, &
F-E 5000 D HDIZ OV TIL, HEMAS0% LA T CHIBSRAFH O R T 5 L W HHRARBSGA R 5 E Lz, DSCIZ
X Bk ofEERNT, MiEAYE (C3a) 122V THhbETHET D,

45000 A 15000
* .
60 100 b o EHT

50 ~
—_ A M 8 80
E‘w AN ) 2
4 T 60
& 0 o %
X
2 41 40
10 20
‘ B HEMA30%#i#% &HEMAS0%HI# AHEMA70%EI‘H§‘
o n n n n n 0 . . .
0 2000 4000 6000 8000 _ 10000 12000 14000 16000 18000 0 10 20 3 40 50 . 60 70 80 9 100
NFE HEMA content [%)]
S . s = > . N =N YA sz
BU1 g Loy B ORGR X 2 : HEMA & 47 & & Wi R
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N-E# acrylamide REXES AR DKOEE L NMFEESH

* PR AR CRIER A IEBE RS TAERTTERY) | DR T) CROUER 7 B T2 I AR IR L)
% ok A W RO R 2B T AR R TR . |p

(#E]
T e 1300 B T S Tk CGRAEUK) OFFTEDS @ 0 BN BT 2 IMiKE S M RBLICEE THH L BEATWVWD, ThE
TOERD D, K OEHEN b MEIE A TEREBUCBIR T 5 /TREMEISRIR ENTZD TN N-V A F VRN N-V = F
AT 7 DT X RIEEEA (PDMA, PDEA) D EIFNE 7K K ORI A0R 0O /K D 1 % 7R 72278 A BT (DSC) . X MR[ElHT -
e AR BERIFFHIE S E (XRD - DSC) Z FHIWTHT L, 727 U A L' 7 5 U IEAR (PACMO) DXL, Zh b
O ML E A M & G o TR L 72,

liﬁl . . NN CHo m CH, CH,CH,
DAY ~—: HlZ5RT4 acrylamide 27 & A 4ECH2 . ] (CHﬁ‘ ] XN o ,N< 7N<
ERAE T N VEAEC LY B R S T
L. iz, g i ACMO  DMA DEA
Acrylamide BMA

9) KON Figl N-substituted acrylamide copolymer

« DSCORZEEBENEFH)
BTG K M ORI RRE (BMS) DKl v — 2 % 285 C 2 DI yEI L, (RIBIZ 5K, iR % B hAKIcHES<
HLOLER, TORENLEKOEERDT,

* XRD-DSC (X BRIFIHT « 7% 728 2 Ar B o [A] R J) o 2 )
FAFIE KL O, BIFEsE 4 —80°CIZAEI.. 2.5°C/min CHIE, FIEFECAE U A KR e — 7 OfEifsE% . X
A FWTHRBRALE L, 7T,

3) Mg A TEREE : LT &2 IGTEOFMERRE E L CTHW -,
s /R MPBRRENIREE Lz MR SEMIC LW o> kL, (N=T)
- WEESR ;- TAT PEAE S % ELISAJEIC LD E& L., (\=H)

R L BE]

FALHEAERIZBWTN-Ef acrylamide & & _EF WU BT KT 2 23, [l Hk CHEHE 2 teife 3% & PDEA
<PACMO<PDMA DIETH - 7= (F—FFKHR), F7- DSC T ILE RO EIFNE KK OBIFIR IR BHI BV TR DI
IRAE AL 2 B 22 3R 72 hy o 72, XRD-DSC [RIREHIE C & & AR O AFI & /K EEHZ W CIIARIR S fb b T8 22 H ke 7e
S 7203 A FNR I F0REC 1% PACMO, PDMA (2 35\ T XRD 2> BARIRAE S L3 DSCIZ 35 1) 2 i b iR rh ic iR S 7= (Fige-a),
THE Y, K CGRIEKOH T HIRERRLE R IK) BRI 5050 o7, Lo L PDEA TIRIRAE M XB%E
I inoTe (Fig2-b), MEEEMEIZ DWW T/ MR AL, AEKEOBERITHEWED U (Figd), Rl KD B
SFu7- PDMA, PACMO CIdBA L R &N b5 Tz, TAT EARTH RN TH -7, HEV, F K THENEV M
W S M BItR T B ATREME S RIR STz,

Eran: 1 Toe19 Shen 41 120
: T o + PDEA
" 10 - ‘  PDMA
~ t+XRD-chart } DSC curvei! XRD-chart ‘ f DSC curve /i 100 + PACMO
E ! i
< o | N e
] H 1 / j\: b 3500 } _'“ ' ,;-
€ "I i wod |3 ‘ ki <60 T
» 505 W = 0.0 = |
I Cold-crystallization S | o
PP I T | 4.0 74 J
: 1500 | 5.0
0} 1000 ; 0.0 2 i
g ! 50l e
il | . 0 =
i 1 N 180 0.0 u'mjwlr 2] :::II: [Fﬂl -0 M-[::u”‘";l:.u 0.0 0 5 Whlwt) 10 15
Fig2 XRD-DSC charts Fig3 Number of platelets vs
a:PACMO (ACMO = 82.9%) with EMS(Equilibrium Moisture Sorption) amount of bound water (Wb).

b:PDEA (DEA =75%) with EMS
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G-18
N—=YFNLaAVEL— 2 ZRAV-EENEERELIDESE

*pi s CRUBR TR FBERI S T AN JER E AR R T ) sl A CRIMER2BASE T E AR TR

L AaoI

BUERE OB TRV OB ARREEIL, RIERGAE, 7/ ~a 23 —7 Panel D-15 2 ¥, Hix R IENTELE
T2, R ERTNCHAE SN b Db H Y . FIEOEMENE, HEARR, BHEOKS R E, Rax RRER LA
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