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Influences of Microstructure on Critical Current Properties

in MgB, Superconducting Bulk Fabricated using a Premix-PICT Method

Yusuke SHIMADA ™', Tetsuya OHASHI ", Satoshi HATA ™%, Ken-ichi IKEDA ", Hideharu NAKASHIMA
Toshihiko MOCHIZUKI ", Jun-ichi SHIMOYAMA ™, Shigeru HORII™ and Kohji KISHIO™

Synopsis: We report relationships between the superconducting properties, microstructure and fabrication conditions in

high-density MgB, bulks fabricated using a premix-powder-in-closed-tube (PICT) method. The microstructure of the MgB, bulks

depends on the crystallinity of the initial B powders; use of crystalline B powders reduces the amount of MgB, and increases re-

sidual B and MgO. The heat treatment condition influences the grain sizes of MgB, as well as the distribution and grain sizes of

MgO. A lower temperature and a shorter duration of heat treatment tend to form fine grains of MgB, and uniform dispersion of

fine MgO particles. These microstructural variations influence the distribution of effective flux pinning centers such as grain

boundaries and fine MgO particles. Different types of critical current density behavior as a function of magnetic field were meas-

ured.

Keywords: MgB, bulk, microstructure, premix-powder-in-closed-tube (PICT) method, critical current density, flux pinning
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ZEmb BRY = JICERIM Bl E S 2D, L L,
in-situ powder-in-tube (PIT) %72 & O—WR 72 ALk TIE
L 72 MgB, B RER O S IRIT 50%RE LK< 2, A
BIREE J I REROFELERELZT D0 Y, HeD
R A L Th B =2 2T KD J, DO BT
ERICHET D LS o TLE S, EBIT, MgB, D
JATEALVZELTE LT, J FiEm L% B L
ZEH MgB, A <° MgB, IEIZ B W THEE L IThhTWn 53,
in-situ FAZFT D MgB, BEERO SR NMENZ &
DIRRIX, Mg R E B iR 5O MgB, DERBREIZH
%, MgB, DARSGIE, IKMESE 22785 LW Mg 28 B
MRBICBE L CEZ 5725, Mg MIRBTFEEL TV HE
WIS AA RBERT D, D7D, Mgk L B
MRERE LTSS ED ERA ROERDBET DR
ZZ T, BHERSE Mg HREZIRGETIZH Y G mH
LT, Mg & BZKEEE5 &, BHARMICERSED MgB,
BREENERT D, Zhd, FilER 28D OB HLH
EEMIEN D HFETH S, JEHUE TER S iz MgB, 815
HRIIFEENE <, WEROBMIZIETE W J B3 L
TW5 Y, FEERN A LU, M X ook e v
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Table 1 Conditions of initial B powders and heat treatments

Sample Type of Heat treatment conditions
B powder
A-750/48 750°C-48 h
A-750/240 750°C-240 h
A-900/24 | AMOTPROUS o400 54
A-750/48- . .
- + -

$00/100 750°C-48 h + 800°C-100 h
C-900/25 Crystalline | 900°C-25 h
10°

at20 K

10°

Critical current density, J(A cm™)

Lot L —A-Ts0/48
o A-750/240
—a A-900/24

10°
..... A-750/48+800/100
== C-900/25 \

10° ' ' ' ‘

0 1 2 3 4 .

Magnetic field, pH(T)
Fig. 1 J.-H properties of MgB, bulks at 20 K.

=V IR NBEEERDO JACKIETHEIREL 2D LT
HEND, TD=D, HIEMESCBILER 72 & D IERISG
PrORBEN—BEEL D, AN TIE, ILHIEO—HE
L= 9 ~ & Premix-powder-in-closed-tube (PICT) £ ¥ TIER
L 7= B MgB, SV 7 (KD J, L iRk 2 =, fix o
VERLG M SO AAR I ED X D ITHEE L T2 02 60
W52 ExAME LT,

2. EEBRAE

2.1 Ny EEES

Premix-PICT J£I2 & % MgB, /L7 (ED/ERIFIEAZ LI T
(k% , RIBEFY 1 um, HFEEE 99.0% 0 MgB, ¥yRFs & Oz
£E4 0.3 um. HlE 99.95%DIEAEE F /- 1XMEAE D B KR
ZIRA L AME3.0 mm, AR 2.6 mmdD Nb FNIZ R4,
RIRH 150 um, HLEE 99.9% D Mg ¥y K Z REWNICTIET 5
Z LT (MgBytB) By KE Mg KRB EWICHD &5 L)1
L7z BMROREIZTENLTMg: B: MgB,=1.2:2:05 &
L7z, Premix #(3fH b @HE D MgB, SV 7 RR 6D
BLLEY NbEoOMmME 7 L A TE Uk, 68
IZEZEE A L, Table 1 [Z7R 3 H 2 OEVLI 4 fii L T MgB,
NI R ERFT, Fi2. JREHHARB KO Il AE Lok
5378 ERNJRR TR S B b, BULEIC X v R L
TLIEREBERZLNLD, £ T, —EHOANLTIK
(A-750/48-800/100) TlL. bW DM KRALDIRE & 7 5%
HFRFEEWIN S5 BT, MgB, 21525 72 0 O REFZ)

614

(b) C-900/25 =
B-B 024 _ T MgO 200
Z‘ xs I / ] =
ol S TS L SR N :
= MgB, 103
S B,05103
s | (2) A-900/24
—)
1 T et 1 4 ’Ik * 1

20 30 40 50 60 70 80
Diffraction angle, 2 deg)
Fig. 2 XRD profiles of sample A-900/24 (a) and
sample C-900/25 (b).
SLERAZ LT 10 wt% D Mg ¥y R & 3L PR EN A L CHVLEE 2 i
T BB AT 5 T,
2.2 JAFHERIE
& MgB, 7S/L 7 IOV T, 20 K T J, DRSS AT %
s E T WHE T (SQUID :
Interference Devices) W HE (Quantum Design MPMS-XL5s)
THIE L7z, SQUID fEHGHZ L v o nmifbe 27 U v
A HHHR7Y D Bean BT /L E W THMEE AT U > 2 AM % 3K
® %, Bean E7 /L CIIBEHREE OZEMEITFIZ J DK X
ICHREL-TEDOEEXE L STZEMRIIR D, HOWRICE
FOWALE AT U A AMIZIE, J, EIRAOBEREH 5,
20AM

J. =

¢ (H%b) M
a, bIZENENHBOEDLERNTHD, 2LV, J-H
HIF G E Gy

2.3 MHRAR AT

MgB, /L 7 ARKOREEAH DRI E O 72 12 X-ray Diffraction
(XRD) HIEEIT o7, MK X #EPTEE (MAC Science:
MXPI18) % AWV T, 2 0 = 5~80°D&iPH CHITE L7z, HiPE X
IR & L C CuKoufip & V=,

2 mm D MgB, ST K E T Z ) — VIR L 7%
XA YEY RX—=Z K (A FEL PR 3.0 um, 1.0
pum, 0.3 pm) (2K BN THEBEITV, 2 rA XY BTk
DALZEREAIFEE (30 min) 0t L. EEETBMKEE (SEM :
Scanning Electron Microscope) 122 Dk L7z, SEM IZ
& BAREREA T, $kum YA XD~ 7 a B TOMAHE D
G LR DOWEE T2, £9. SEM MG ITIKHE T
(BSE : Backscattering Electron) %8 % H\WTH7= (BT
S-3000H, JHE#EE 15kV), BSE GITBEENKEWVIE LD
KRZ5, BlZIE, MgB,(d = 2.6 glem®) AR TH S
NAEE. MgO (d=3.65g/em®) 1ZTN LV BHB L,
EB(d =213 glem’) 130G RA 5, WIT, %7 HELE T
1 (EBSD : Electron Backscatter Diffraction) (25 ¥, MgB, fif
A PRI L2 3 U & 0 il T T RRAT & SR B TIT V. B B AT iE
B TL o3 2 AT U A B I EE S W CRIRAE L 72 Inverse
Pole Figure (IPF) ~ v 775 MgB, Ot bR IE %17 - 7=

Superconducting Quantum
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Fig. 3 SEM-BSE micrographs of sample A-900/24 (a)
and sample C-900/25 (b).

(H 3T S-4300, NINEFEE 20 kV)o 7272 L, SEM TIXET 71—
T ORKEIEZ 80 nm & LTWH 720, FEROEHMEN D
%) 300 nm PA FOfERRLITHETE RnbD & Lie, iz,
TRV X #53 Y6 (EDS : Energy Dispersive X-ray
CRDRFEV VLT EIToT,

B E W EE (TEM : Transmission Electron Microscope)
BEHOREHMERL, 3 A 4 ' —2L4 (FIB : Focused Ion
Beam) ~ A 7 u¥ 7 U s D (HSE FB-2000K, ANE
JE 30kV) 12X WiTo7%, FIB~A 7 a¥ 7Y v 7ETHE
EAA A B (SIM : Scanning Ton Microscope) % F.
MG M8 15 pm, JEH 3 um, BATEIRS 10 um ORUNR
%H‘%‘H‘/?‘ V27 Uik, EAE 3 mm O Mo F-[H 2

¥ 2 (ZHEE L Rf&EUBHE 22 & %9 200 nm T FIB AL uto

TEM %% (FEI TECNAI-F20, IGEEE 200 kV) TiXEH
B OBUAGOMIC . EAFEBFEF ML (STEM : Scanning
Transmission Electron Microscope) &— R TOBEEZ1T o7z,
STEM #1223 Cid, KA EBRIREF1RE (LAADF : Low Angle
Annular Dark Field) STEM % (fHEFHELAE 14 ~ 70
mrad) (25K % SEM THlllE T & 22 WVHIRL 7 O RIR ORI E &
79L& bic, mMmERRNEEE (HAADF : High Angle
Annular Dark Field) STEM {& (FRHE THGELAEE 46 ~ 230
mrad) (2L 5 nm VA XD T a G Blei 21T o 7,
LAADF & CiElElffr= > b 7 A FOFERERS, 77 v 7
FRIEEAG T TR AR 5 < B2 D, —77 T HAADF &f: T
FHEEJEA = P T ZXFOFERREL, SEM-BSE 4L
RIS, BERKEWEFNZERA L A x5, £72, STEM

Spectroscopy) |
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Fig. 4 HAADF-STEM image of sample C-900/25 (a)
and electron diffraction patterns taken in the encircled
areas ‘b’ (b) and ‘¢’ (c) denoted in (a).

F— K (BF7u—78&K 1 nm) TOEDS iR~y b7
EAToT. IRALKFEZEIC L 2B R EOIEROFEZD <
7%, STEM #lEHEAFIIC T T X~ 2 Y —7F — (ULVAC
PLASMA CUBE C50-MK, H{77 10 W, 4LEEEER] 10 min) 12 &
5 Ar 7T AR T T,

3. RERIER

3.1 Jo)ﬁzzi%ﬁz?‘ %

Fig. 112, & VL2 IKD 20 K IZBIT 5 J, ORGSR %
AT, HIE Ltaﬁﬂ@qu REEIARY IR - BERRRE o EL
P % Jifi L 7= Sample A-750/48 |28\ T, R TR b @
J B/ HENTWD, —F, I BWRICHESE B 2 HL
7o Sarnple C-900/25 @ J, 1%, FESE B A L7-steHa b~

BRESBBTREEFTLTWS, 77, “EREALEL
ﬁo 7= Sample A-750/48 + 800/100 |Z 4 T LL LD &S TD J,
DIETHNEETH D, ZORIT, J REIT0E B BHROIR
e & BMLBERMEICH] S ITRE L2 8 2R LTV D,

3.2 kR

3.2.1 HEMHOEZE

Fig. 2 [Z, Sample A-900/24 (a) ¥ X Tf Sample C-900/25 (b)
@ XRD WEMFEETT, KPR TRT LS IC Sample
C-900/25 (b) IZDF, FEbAETHSB-B D hikl = 024 & MgO
D hkl =200 OBARRZREHTE — 7 BR.6N D, £72.20=40°
MIEDEFE— 27 1% MgB, @ hkl = 103 £ 7213 B,0; D hkl =
103 THHFHEMNE 2 bivd, MgB, X MgB, % @i TEL
WHS % 2 & TR T 5 2 ERHESh TGS Y,

Fig. 3 |2 Sample A-900/24 (a) 35 J Y Sample C-900/25 (b) ©
SEM-BSE 4% /~9, FEME B H» OER L7230k (2) TIX
HEPSFE TR &5 MgB, 132 < fEE L TV 5728, FHEEB
M HVERL U 72388 (b) TIXZ LD BV Borich 72 fHIEA
(@) LV BELFELTNDZ ER¥bnd, FRIZ, (b) Tl
O-rich 7R FEIKIC %9~ 2 1 B VBN 2 < s S5, Fig.
4|2, Sample C-900/25 ® HAADF-STEM 14 (a), fEIS b 725
55N ZEPTRE (b) 3 LOFEEK ¢ 20648 6 2B XHE
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Fig. 5 SEM-EDS observation of the sample A-750/48
SEM-SE image (a) and oxygen map (b).

Observation direction

(e) B map (f) O map

(d) Mg map

41
o & :
y .
¥ L %
Rl b

Fig. 6 Plan-view SEM-SE image (a) and a cross-sectional
HAADF-STEM image (b) and LAADF-STEM image (c) of a
ring-shaped oxide distribution and Mg (d) B (e) and O (f) maps
in a square area denoted in (b).

(c) 7”7, Fig. 3 (b) ® SEM-BSE 4 TR 54172 B-rich fH
I Fig. 4 OFIE b 123G L, ZOEITHENLESETH D
T bhD, B-BFHIL XRD #HIE (Fig. 2(b) THRDH
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Fig. 7 SEM-EDS observation of ring-shape oxide.
Mg (a), B (b) and O (c) maps are shown.
(@) ! :

Fig. 8 Oxygen maps of sample A-900/24 (a) and
sample A-750/240 (b).

35
B C-750/48
30 B C-750/240——
1 C-900/24
S
= 20
Q
=]
Q
=
g
* 10
5

0 3 6 9 12 15 18 21 24 27
Diameter of ring-shaped oxide zones (um)

Fig. 9 Size distribution of the ring-shaped oxide zones in

sample A-750/48, sample A-750/240 and Sample A-900/24.
NTEY, HFEE B LY bRISHEDERWEEEE B 23 ARG
DEFEBLEECTHD I ENEX DD, £7-. Fig 4(c)
WZ% i3 % O-rich fEIKIE MgO Hf5 T, B & i Leho
7= Mg WATIFER SICI Vg bEn-b o LB bnb,

TEION KOGAKU (J. Cryo. Soc. Jpn.) Vol. 44 No. 12 (2009)



(c) [1010]

= e k0001 [2110]
Fig. 10 SEM-EBSD IPF maps of sample A-750/240 (a), sample
A-750/48 + 800/100 (b) and a stereographic pole figure of MgB,

(c).

3.2.2 BUBEHOEE

Fig. 5 1 Sample A-750/48 ¢ SEM-SE ¥4  (a) & [FIfEIICI
7% EDS fgk~ v 7 (b) 7”79, SEM-SE 4 (a) FIZHT
AL 2IZBRIROADINa N T A IBRELND, 2O
IR ITEESE ~ ~ 7 (b) ICHTHHA TR Lz iR iR ki ¢
HDHZEDBDLND

Fig. 6 (Z Pﬁ@ﬁé%«%ftnﬁﬂm SEM-SE % (a), BL W
SEM % & IZFEE D M) 5 772 HAADF-STEM#  (b) 7R
T, WTNOHFRANLRTHERIRTHLZ LD, BER
{EREIIE MgB, ffh & BT X D ICERBRIRICFE L TV D &
EZx 565, F£7-. F—HE 0 LAADF-STEM & (c) 2%
WTHHFIZ AL TR AE L 912, BRI O MgB, O#ESbhi e
B BMAKDOKE S ERREDHK300nm THDH Z LD
7%, (b) DHIZINMA TH A ZiEI D EDS I X 5 Mg?‘y7°
(d). B¥> 7 (e). BBR~ > 7 () & d, BBRPLEERIC
Mg BEL AL TNEZ ENbb, 2O L ﬁx%ﬁ;ﬁ%{ﬁ%
{EFEIRICIT I MgO BDIFEL TWDH B2 bhd, Fiz,
BREIR OBE AL EIC X, Fig. 7 ¢ SEM-EDS iR =12
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RIS L DI, RIS B IREEE A O b D B IFE LT,

Fig. 8 |Z Sample A-900/24 (a) & Sample A-750/240 (b) @
EDS M58~ v 7 &7, HIZH THAIZL 512 Fig. 4 ©
Sample A-750/48 & [FERRICERZRIZ A0 L7 MgO 28 b
Al

Fig. 9 (Z Sample A-750/48. Sample A-900/24. Sample
A-750/240 123315 5 BHIR DR SR IR MBI O B SA & R T,
Sample A-900/24 & Sample A-750/240 Ti%, Sample A-750/48
WIER B2 20 pm Zilk 2 5K 72 BRIR ORI (b Ak
NElE I,

3.2.3 “EHEARNEDZE

Fig. 10 |2, SEM-EBSD {£IZ & YV 7572 Sample A-750/240 (a)
& Sample A-750/48 + 800/100 (b) ™ IPF = v 7' & UF MgB,
DAT VARSERE  (c) #7787, (a) TiE 1 um LD IKE
Bh7e | RIBEDIEHHDEH/INE, —F, (b) TIEREZ
3um ZE R DHRKNL L, o, RREOIEL & HRE
WV TRV, CBEREEVLER I A Ak B & T
LTk %:f% LCTW5, IPF = v 7281 5 BV
TRRERR N B 7R D S RE S SEIO AR M Ik, R A R &R
A BAL T D& D AREEEICER LoD STEM B8 41T o 72,

Fig. 11 (T, Sample A-750/240 (a) & Sample A-750/48 +
800/100 (b) > HAADF-STEM #: % /3", Sample A-750/240 (a)
WX PR CBHA S & D 12K & &8+ nm Y A
RURIC R 2 B IR - (Fine particles) 23778 L T\ %

Fig. 12 (2. Fig. 11 (a) T SN2 BHk D3R5 & EDS
JLHE~ v T EIRT, d) FICHTHATE L T, Zhb
DBHIRITFIIRZE S5 20 ~30 nm D MgO Th 5 Z & 23 hs
5, £z, TN B O MO AR F 1347 10 ~ 50 nm DHIFT
L TW5, —7F, Fig. 11 (b) TR L7z Sample A-750/48 +
800/100 Tli\ B REICARY & 5 K7 MgO fEIEk
(Course oxide area) (3. HA1 53, Sample A-750/240 (25 &
N2 £ 972 MgO MBI D3 BUIFE O btz F7z2,
Fig.11 (b) FIZATHATZ L IR A ROREBIZH K e ik
MBNFETIHLOL AN .

Fig. 1312, Fig. 10& [A—#BF 23317 HLAADF-STEM# %
79, Sample A-750/240 (a) (21, XHIZHEHRCHHA S X 9
1250 nmEL T Ol 23 "MeByfl f b3 FTE L TV 5, Fig. 9 (a)
TR L7ZIPF~ » 7O BEAFERKIT Z 0 X 9 22 eMegB, %
fEmEk CThH B L NE X BNDH, £, Fig IIHIZKFIT
R LT HLR 72 R b MBIk (Coarse oxide area) 1dFig. 131Z27%
FITHRT L 2 127 MgOkL T- D4 E Y (Fine MgO par-
ticles) TH D Z &b,

4. EE

JMET T 2HBEOBER & LT 3.2.1 (2R LR E B il
ML DRIIEB OFER E 322 BL 3231378 LIZHA
AL OIERRL & SR E DT bz, b, ¥
W= B LOBRANADB Y b 725 L J. ZIKT
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Fig. 11 HAADF-STEM images of sample A-750/240 (a)
sample A-750/48 + 800/100 (b).

(b) Mg map
- z e T

(a)HAADF-STEM image (c) B map

MgO particle
Fig. 12 Results of HAADF-STEM image for sample
A-750/240 (a) and Mg (b), B (c) and O (d) maps.

SHDHEBEZLND,

VERIZAE D BEIZ OV TR ~5, £9°, YIRS J,
LR OBIRICOWVWTE X D, 1 B R ICHEE % 6
L7258, < OFESE B ARKIGOFE FHRE L, FKIC,
REED Mg MIRAERFE 72 LI X 0 BE S, 305 nm Ho
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Fig. 13 LAADF-STEM images of sample A-750/240
(a) and sample A-750/48 + 800/100 (b).

X OK 72 ERE S MgO 2k LT-, ZOfER., B/ SR L
725 MgBy DAEREN D U, IEEE AR Lz b o & bl
LT, @GN T J BPREIK T LEZ, 207D, KX
& B ORI I B RICIEREZ AW 572 8 B D Mg
LORIEEE LD EBBETH D,

Wi, B L J, LEBOBRICHOVWTE RS, T
EGLBRE S L O O ZIZE LT, miB LR RH
DB IIERFRIAETET DB E RS L 2 L0 b
M7=, 65T, Sample A-900/24 1 L OF Sample A-750/240
D 3T LLF ORI B J, 28 Sample A-750/48 & LL#s L
TERTLZERE LT, ROt o RIcky | &
W SAND LT2Z ENRBFEZ BN 5, Fig. 11 TRLNAD X
D IR ARBIEMITBE L2 TO/ L7 RICONTRS
Nizo BRFERIZAMLTND DO BIFEL, T4 Fig. 13
THROND X5 728+ nm VA XOMINER{EMDOEE Y
LW ERENTZbDTH T, £, Fig. 11 (b) FIZHT

TEION KOGAKU (J. Cryo. Soc. Jpn.) Vol. 44 No. 12 (2009)



PHATZ & DI KRB O JEAPIZIZ AR A RRR BN Z
N, BVLELRRE CEALY A EEE ., B0 IXEER AMILE
ENRNRT VRS RICEFLTERT L ENEZLND,
Z O XS BRI O AR, I B MARICRE
U 727K 50 H18 Mg ¥R 38 L O MgB, My R ICTFET 5 MgO
NRETHB LEXBND, FrZ, AR THW B HE
DORIAPENTHI 300 nm &/ & < ZERUTfm 2 R EABEDAV T,
2L DK HEWE LT-FIEER S 5, ERER ORI
RPN MgB, OFEERRIR WM B MK & RIRETH 5
T ERERENEIC B BB SN D Z 0PI B
MR E L TK5 ﬁ)ffotﬁlflfﬁé LEZHND,
WIZ, B PEEVURIC L DB A E X D, Fig. 11 (a) BE
O'Fig. 12 1R L7k k\ Sample A-750/240 (21349 20 nm
OB THAT LT 5 MgO ki 23 % < 713 %, 2 2 T,
ARG N O B TR AR I = L X — B2 e = Ak
FEAA, EORETACBRE T ar &SNS B OBR
Xr@ XL HiEENnD ),

a, =1.075(¢,/B)" )

G 1 TR TALRER (g = 2.068x10°° Wb) ZFE L TWV5, R
DY =T FILE AL 1R & W R CfRET
DIRENKETHDLEEZD L, 4~5TICBIT DR E
v=r 7 SO 2) X bk25 nm b, Fz,
50 nm LA N MgB, fife b FEL THBH . ThbH D MgO %
AR MgB, A RIS D =0 7 LT & &
B Cco J AR ESE WA ENRNBELLND, o
T, Sample A-750/48 + 800/100 {23 W\T4~5T TO J, BMETF

L7ZK & LT, Fig. 12 (b) 1239 X 512 MgO #Hbki 234y
BMLTWRWnWZ &b, 72 MgB, fEmnbEY Ron
MoT2Z b, BIROBRO Y = 7 mnRmb Lz Z
LickaboEX b D, 72, Sample A-750/48 + 800/100
IZFBUWT, Sample A-750/240 IZIXA L7\ 3 pm Ll ED
MgB, fEdbiN R bhic 2 &, MgO BURRLO 4 BT
MgB, i dt D fE Ak & DO MHNT &I TV D ATREMED R
@b,

Atk MgB, BAREROERLIZIZE 725 J, DO\ _EARD
BNDM, TOOITTET, SEIA SRR
DX RBRAAEWD S, BRE = bl
WEIR Z 0 S8 5 2 ENRVETH D, IO I 72
R EE 2 5D 0B RITIEA LT KB bz on

Tk, ZOMENIARS Tl nWZ R PREND, 4RO
BISHER LY . TEPEBWE TIIZ 0 X O B ORK
bEBI< T &g L <. KA OISO 7 DI IR FLREH o>
DIRIE TOBNENLETH D, £, KR, ERFHE O
LR ITAERRI R R AR D N TE D, TORE, v
ST EETR0 D DAERBIR N 2 D120, B TO J,
Rtk S DENIIRCE, FERIZ, BBV
IR (600 ~ 650°C) TOMERITEW JAFMEZ R L TG 10,
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5 FEH

Premix-PICT % CERL L 7= MgB, 7SV 7 (KD J I BUE
THAERGIE OB ZMRAT 272012, MHERBIEZ1TV,
LT oftim 57,

() IR L LCHAGE B 235 & fidE B 13X
EDME L . RSO FE FHRE L. MgB, DARKE %l &
. [ MgO DAERREAEINEE 5, 20D, J 548
WIFEIR TR N EE 5,

(2) 1KIR - IR O BB CIL, BIt/ SA D, DWW TiE
JoOIETOHER L2275, MgO 2SEEE L 7= sEisk o ML b 234
il Eid,
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