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[l 122 SFRBR TR S W R AR T 4 Bl AFERT I S OMEMTIHTS
Bo 3 X BB CIL MK CTHARA R S hice BAKRIVIS VR THANE LT Lt
Bbhbo WETIRAMx 5 MOMERBBHEESh TV CORBEETHROThIM
Fopih 5 1 HELBRE S Thh. LOMEMEMESEICR LI, LHEMOE-ERFOE:
THoloBbhd, MEONK: OB TR, $E6{ Th b0l L KRR I
Db0LHE bhb, HEOERICHEDHLHIC#NA DAL TV AN, SOy [HL)
REDKEMW WAL EXLBLLTEL ) FFCOVTREESh TSI bOLE
ABRTVWES, MEMCHRIOMBHIEI LOLLELLbhDE, EER R 1HTEE L ER
DTH I LELORD W EDEETHD.

C O OVTIE, MIEREINC 1 2 CHTEANSB L, THL] E XL @BALRY
HLTWB T bAECORIPEROL K EEHLOTHIL (ML) BArOBRLELL
RBTHS 5o Fioy BIEEMEDILMERS A IR L TV BT L H 2 Shbo FFic>uLT
K, BB E T E VAL B bl LTV 5l I PGS TES 5,

AGEMIESB2IREC ELE > MR CHIME h oW THEHO S 5 & L2 T Eh TV %,
MBI EERTHMS AN S EWTFOb DL Hx bhbo EICHE 2B b, (B4 ki)
E TBF] AR b Mty REBE S oMM RS h THENE > LBEXRL TS,

MU ARRBIROSBL, 2, SB3LARLTHIEh, SB1, 2REHLTV55,
CER L HHEHTANEO LD TH S, SBIRKRD IV THNEREY Lot LD
H B M oBMaAETFHETARELELOh D, CORMEIARFERTHL LTHEL
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OS5 & X DA

Hn S h B b, WEDOHWLIC & PHBD P EWE SR EnblivRi0EBTHD L5
CELEREhE.

AHEE 1 IX 1 BRI SBORANABIEL TV B0, SEL{HBOIERIC D boL®
2 bhb, BEEBHOLEIRMEEMCEELOLER BRDH, JMBTRMCHE D TET
HCHEEI NI LD THL 5o MINS KA Ed CRMBLY SORBEETH 5. EEAD
£ 2l GRTHLRGEIIORSD - T L b EL bR S,

5 BHlmRRE, 7%, 8 BAMEEL B LTV S HENENANOLEBFORTH S, Wik
TEMC 2 M FERSDH Y, ANEATHCAEMCEE1.2m (4R) © [AHEDEk] 455
Stk Bbh b, SHICEEERG L D LRG0T BRITHAILE & bR TS,

E2 S BIRMBOTETSIB /Y » FIEEICIE 2, 3, 4 S0EnE &% o CIFEL, 264
LLTOLDO 8 2 2B L TV 5o 5 BMBREL LI 9C V) 5 FIC 4 SHlinikst 5 51
PR EELLTHEL. TCY Y » Fickkd Sl L ERRRo 2 SERr b5,
PO ELA T, 5FEERRCRIEEAICE 5. HIC6 BZ Y » VIS | BEATISRECED
ChibEflicit 1 SIRPBHLEORANE T, BRI Wb AVWOTHS, COXHEARTLS
&5 BilA oL LTANBO 2%, 4 BUMHLREL. MELEAFITR 0 L20%
WA I mUBs 2T B0 THD. ThHOHEL BUFT 5 KRB OJORICIGET 5 BN $
bhBLDTH Y, 48, PElko—REROLBENEYERT SCbl - Tk, ZhbORKD
MUANLME TS D,
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S ABEIR

REEES  DEERME O ERE) - @1 ERTEDRFMAUELE 1981, 1983
WEAH  TEMFREN T ARBREREE] 1977
B — TR SERRMRE AWK 1081
TR ) » MA2M 1980
FEMAY f CHEPRRAEYS . AAhL) PR 1977
FHEIR B CA, SR EmERE 1976
KILES L - PRRRE ] 1981
KHt FREdie] 24, s
KEMME (RN RSl 1977
DFFRE CRAMEE]  OGTERRCI M EERGNE e 1977
AR - WASCE TRERMESXOBE] ERMTHESMECREEN 18 1982
AN il CRERME 1978
ST  TReGREF] 1982
BRI - DRIERE  TEME= o — 20 villlF]  ROUEAECTER € v 2 - DEWRAR 26 1082
MEMEWERS [WEOMMEF] 1968
BN TARIL SRRSO AR Wm0 1983
HARE (@ TeEnlPT AR 1981
WS M RIS 1968
WAEY AT KB - JEWT—1) 1982
EABAE OO - IOENI SRR A WAI260 1980
VealR - A RTEL  THYSGREF] 1978
T B Tkl MEMRMREREMENZE 1979
NORE G TRk b ERmE] 1978
iy NURREE) PR R ST T 4 19081
PHAT  [PTLROMEE ToMEl @S] IS 107
W~ TI6HRORRM] TREMIGHEEERE]
KRR T FFRT RIS AT [P TR ] KR T WFATRRS RACRT N E 1977
WL B AZ 26, Wi BaNRf. BaAN]  WERMRLHREERMR S S
w24 1983
ANHE - TIMEERE) 1975
BEWBEIE TR S ) 1982
WEEE (AEREAFRS) 1979
BEE  [EA WA FHS]  SERRHRERERS
WIS MEROmE] HBERE 1960
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&
MF RARHHIEOSRYOHWE k # E &)
. & B

P RFGERSL, MERER T ATEARACHEL, b JCkEShdo = OMBHO®
ML 0 BROAE Gr 2 =) LLBE G LICBEIAM L LTV 5 MEREETER
AR X DB 8 oMK EREY 2T 0T, EHREPLERAROMEL TR TO/K
WS R b SRR TR LM L e BRC I S R T, IRBERAIF O
TR MG KRS hD Z LA LI,

Ficbb, BEOLMMRILY A 54 b (Wustite : Feo) +7 = 771 + (Fayalite : 2Feo-
Sioy) THRZh TRARMHOMITTL, (LEERIX2KST (Total Fe) AMI~5T%L H\
BT, —RiftF 2~ (Tiog) 0.1~1.07%, A+ o u (V) Nil~0.020% : WHEMIER T, Zh
LIRAEROHNRA THBo 1t LAMMH B &M ¥4 (Sio,+Aly0,+Cao+Mgo)
725.8~41.8% L BT LR BEE LT D, BRICHE LR T D SR L2 L s
THoth 5 LIERERD. BHKC X - TR BEE B L L KRN BEG 2 4
LETEOUEELELbh D FLMBICELTORRAES IR IBRELELOTH-BL
Sy HIAREERETHAT /7 LHEEL TV Ik, SOH 7 ARA T /PR BE L 0RS
RGN (DORH  0.01%1TH) TH Y. AWIhLESEATEH: LT 2 v (T 420
TS = L SRR BETS » o L ARFS iz,

PP RFREF L O A I MBS TEE L b D L R S h 3 2 4 PO ME TR EhiL i
BEhTuiv,

2. #RPEMESZE

21 HREKRE
WEHekF O LA & WETA L Table,1 K7,

2—2 WEHEA

1) ARBLE

(2) FERBELR

8) S,E, M (Scanning Flectron Microscope) iz k %% X i & = & 0+ — RNk
BEHELRE L TORSENEHO R

W w42 e, — ANEREE
W F —180 SRS OWERNE MRIZ5008% hv THE

) LA
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3. WERR

Photo, 1~ 3iCHEHMMEARL. Photo, 4 KHRFPICERE L@ BBk OB A EIC>
WTSEM CGEEME TG 1025 REXHRE L = 3 0¥~ SR E T

Table, 2 ik, PIFRFLRBH L OMTEICHEEERE L L TSER TR ORISR
AT RO RLGREH - 0 B R & 0 MR R L RR Lo

#¥7z, Table, 3 ICXF—18BFPCRW L EMBMGO <1 2 0« £ 5 — AWTEEL N
ELEREREERL TS,

(1) pEge

MESF MO 5, 5 HAHRN SR T MRGIFOEMIC R LB T, BilRL RO e
ABBRTH 5. - OFBELIMMTT, X R0 B ESIFRIMFE 21 YO L DTk
fEbe 10 5 ORGABRSEEE h 270 EHTFME b FIBHEORE. FRE
EULERBEEL, tRAOEDEr s bHEELOETH D, ErCRARAYET O
TREF A5, BMRSRTHRQCEOG LI YR Lo s itoMNE WS
5b08H B, tio, WHILMEA =~ 27 AROHIAN CHBOBERECTH B0, WHOHLS
Vo LLEORENL, F 8. F12, F16. F27, F28Th3, adF11LMEMEYKET 008K
KB THDH5a

®Y 2Mik, ERON 3 ARA T 7 THEIDNP R BOBRTH Do ik bFKEFH
Bt fHLTn T, ANETOMREN THMLREBY2LTRD, HERSILRTAS.

@ BmamaR

Photo, 1 ~3 ke te HMBMICHBIRERLEF 5, F11 (WRFOBN L LTHED FI12, F
16, F27, FRGOEMEMIT, ABERO Y224 + (Wustite ; Fe0) nBEcMmL, th
ERBRERERD 7 < 7 74 ¢ (Fayalite; 2Fe0 Si0,) #\3FT 5, iz Rey 5 A8
AFYTHBo EOYALA F+7 ¢ 7 74 F OREEHLEFFAOMETH Do

7e4s, Photo, 1 OB FRICTAT FISGSFORMEARIL, 7 =771 PERTYAZ 1 O
AZBhi ChRABRGHOERTIC X CBfThsERTH D, BREARTZERV, 2
#ETRBTL THL o

F5 (Photo, 1 ®» 1 ®A) B'F18 (Phot, 20 2 BA) k¥ 5 xEAF /e EHLTDDT
HHoPWEHEETHED. ARSABTRIMIED = 7% 2 1+ (Magnetite : Fe,0,) 2t
FTEET B0

F18D# 7 ABEkiFic SMHHHRE L Tu oo Photo, 2 o 3 BAFIE £ TTHA (etch) L
DEEMATER YT FRBATEDE T, HHCBHGAR Tk L &hith - RS RETPH
BAERTHD. e (Fe), =wary (Mn), HL%k (S, S XU (P) kEORMES. Bk
fo. HEEHTT K OBKRTH LA MAERILTVRERTH D AEHOMERRILS EMTH~
Bo
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Tablel (ERAMEFORME U BENA

“ B % | m % = &
i N = - el ™ 0
F5 | (FIR AR 2 ATIF | 45%60x25 | 58 oo
F8 | BB MW E | 60x60x12| 55 o |
Fl @ * | 70x33%10| 65 o|o
F1z|m * i# | 65%55%25 | 118 W~ | O | O
F16 | Bi B M W % | 75x55x20 | 115 e |le
F18 |4 &% @ ¥ ¥ |sex38x20| 51 oOlO0]O|O
F2r |0 F bR RO ¥ i® | B0x65x20 | 127 o0
F28 | °F Bi ¥ R i 7¥ | 60x60x15 | 650 olo
‘Table3 ®BHED~1 2 o » b — 2GR
LI I A 6] [ ® K
i i W o s | seen [T 1254 em
L e
FI8 | BFhoLBE: | fikesv st .ot | — | 83 a5 o) » e85
DAT3, 53 © Bl R s 0.02~0.5 0.95 |129f 126{ 132 — 120
4| B RS A=A bbAv AL b | SEEI | 2.32 | 624 636 630
6 | WREIRELE PO | A—F M bbAVESE 3 4.03 | 616/ 613 581 648 615

MKIRIEDS [Pt Lo Repiftho S BEMME ] Ml 1084

% L RRMIIIER ThBa

wieH 7 AREEELTHME (F 5. FI18) 1, 284 (Total Fe) #idix { 8.05~23.6%
©, BWRSY (Siog+Al0,+Ca0+Mg0) IXiicH\ A T68.1~B5.7 K ThBo ZRHLF 4 v
(Tioy) 0.87~1.07%, A+ 29 & (V) 0.02~0.021% TR EATWE L\ WOMMEBETE
SLBBEE S v — 7 L KT

CORCRBES A 7 EH T ARAT S ERSETHREL, BEE— UG —~RER
BT ONTEAF—~ A% OTREZETV-307T, “Hks 2 v (Tio,) HTORMMFRET
WOILHREEN 5T ¥ » T Ty BT % & KIRP Th 30

Lo LG5 (Siog+A1;0,4+Ca0+MgO) Ititsr & KMzl bhicve RERE
WLt o oS DR E LTORERA AR S h Th L FREh 5, Mok
WED S OAREES TH 7D THD Do
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PPhoto, 2 R FB O ML EME 7o MR+ « ¥ 4 1 1 (Cementite : Fe3C) AMBitH
HWLTVBo Shi D RREERI0.01ZRBETS 5o WEMFRMIC I 2, Photo, 2 /T
Bt 7 = 34 ¢ (Ferrite: DR OBSMREBYRL TV 5, £HCAVIE7 51 T, B
WHlloRILT = 51 PRBERTRT. 7 =3 4 FEhORGARTERATERTH B

LOLERMY 7 ARBHFOPCRALILLOTHIH & O <1 DBRM THIERE
ERELCSE, I THREBR L THEL MLV C Ll JREHEAMEY B HiEm
BTRARLTLE LR RBTH 2,

(3) SEMICk3ERB/POERMAEMNT

FI8EEFIC RS L - @\ #rh ok %4 o SEM (Scanning Electron Microscope : i3
BTSSR CX5MELTE oo CORBOREL, MEMICTETRHE (electron Probe)
ARMHL, CCX0RETIEMRT. TRBT. XRWICk o THIMERL CLaiTES, £
DR HRAOEMTROMEC SER, MU RS EPRHTTRL 25, RN
TEMDOIFE XRIR LT, ATERRIEY = &0 — PR R R L > TR R 27T
2t ThODRE Photo, 4@ (£¥01) BRU (£02) EFT,

FLRAEIER XRRH 5H5 L5l THESh TV S ZRBTRODEMNIL. B
BEAHSTVER S T =94 (AD, Havva (Ca), 2V va (K), BEDPL, OF
ks a v (Ti), #A+2v A (V), #es €, 6AEHERTS2, ChkSBAERT
BB, RAESE Siog—AlL0,—Ca0—K:0f L b, Chicfi@o Mg0, PO, Tioy, MnO,
FeO Homtninbs. £hboRAEER Photo, 4 (£01) iiT. [ UL EemALdh
@ULF 2 ¥ AL FARTH Y, Al 0, —FeOizTioy, V0, Cr,0, Batiab - T %o CORSE
£tk Photo,d (£02) KATi#llD TH5,.

O FIsgEil, B LRSI &R E bz FLENEHTE Sio,—Al0,—CaO—
KORiCF 2 v A FAPHER LI RIBTHRINS nizC 20X 0. SUERUBHC Bk (IF - 1= 34 ©
Bkl LHHRTER,

@) @mWBO74 70+ v h—AFEEENEHR

FIBEFIC B L G RBOMRFAEY AME LT=1 7 » « £, # — AWEES (Micro
Vickeys Hardness Tester) I X5W2OMEL T MIEN L -RKEC1360THAY &
SR H AN E Y P L%, TOMELR LAY EEME LTw5, HEHEE%L Table, 31c
o BEREAILE5~01 THIS{lA'88.5TH B, MENRME L TRYLEMTHD, BEE TR
RES A BHREF RO L EML T {o ShORREHRIT L > THEE, EH LT
LOYHETHE .

(5) fkaeam

Table, 2 ic bR e 7T BUBHICAMSh 38 (F 8. F1l. F12 F16, F27, F28)
1244k (Total Fe) % B T44~57%, &i#Msr (Sio.+Al,0,+Ca0+Mg0) (125.8~41.9
SORATINE > TV 5o OBMRBRTRIL, Bk~ # >~ (Mn0) 0.14~0.27%. ML7 = &
(Cr,0,) Nil, ##(S) 0.021~0.042%, A{tH (P10,) 0.15~0.75%. # (Cu) 0.004~0.008



—107—

Table2 MERT & CHEGREIN O BRI, HMFOLPETnER

2857 | oEE | R T
® OB |RME| E W A | R | mEE (Tl Ry T
Fe (Feo) (8i0:)
F=5 MFEEA RBRTETE | T 8.08 - 5.60 5.29 | §7.6
F—8 P v v 417 | — | 459 [ 17.09] 1724
F=—11 » w - 43.2 L 47.1 9.47 | 24.54
F—12 » » - 55.6 —e 60.9 11.86 | 18.90
F—16 » " - 553 | — | 56.5 | 16.28 | 15.64
F—18 - " - 22.92 = 25.96 3.92 | 40.54
F—27 - - » 52.3 and 56.4 12.07 | 16.52
F—2 ” " . 6.3 | — | 533|816 88
ES1 |H # 4 | ® 3—D LR | MR | shit~Etk | 38.60| — 44.26 | 6.00 | 20.30
3 v & FR| “ 5570 — | 63.66| 6.08 5.30
4 W4 2—B R L4 » 42.80 s 50.70 4.86 | 16.98
B 453 2—E L4 L4 50.40 - 64.20 0.71 9.32
Bls—aa|x DI b-os Mk MamA | FE 4 M| 57.6 | 004 | 2.6 | 493 | 51
DA 12 & # % | 1 RuBfED | BORAE | ¥ | 410 — | 51 [ 288 2105
eo—enfm x| & m | mwwaw | TERVC ) ea | — | ws | wa | o
sl | 1% oW b mameE ¥ ®| 50.0 [ — | 543 | 14| 167
8 W | K1l G5 BB L4 51.9 - 53.0 15.3 14.14
il » K13 SRR TE ”» 64.2 - 50.0 36.2 B.56
M 3 |5 8| oo Bk | ReREE | v s0.2 | — | 453 | 343 | 180
S—8 |M8 B |4 %R b | REEEE |0 Ccbui| 602 | 041 | 553 | 20 | 121
A—831 | | 2 % & @ b | MEEREF (0CHE| 492 - 38.5 | 19.27 | 22.10
|A—832 - L4 TR L4 53.9 . 45.3 18.69 | 19.70
SN—6|% M| b2 Neod | e | SEEE | eos| 01 | 5535 | 3596 | 1855
®
1 AWES  [EPRAREH LD GCRINE] TMFRA GRERMRCH AR
w1984
2 ARES [AMRESHEORMRATOME! RSl  OFERERCHMEFRARE SN
3980 1984
3. AMES  [RIGEWHEhO: LEBERTHEOMISIG RG] AL OSERARE
EERERNIE) 1079
4 KBTS [ARERSHEONMIERSOCRANE] TAEH  OFEMRTEM IR
R EHS
5. AWIES  [HH@RFaE o)
6. KREC [GRE L SHERBSHERAOBIED TR 5« 588l - ol » 203 - e - W -
RAR - BARHI]  OFERMRLEMEES RTARSEMICK 192
7. ABIEE  [WRUGRSSHEORE - SAONE | [HIGLERE] WERKIBRAN NSRS 1984
8. KFES AT ACRTO RSN [RATE ARTRRCCEMERN

MK  WERAMBAEITETEASL 1984
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L7
Az =

b
(A1:04),

Bt | ML~
Ay | X Ry

& 2 A
(Ca0) |(MgO)

Lol
wHY

(Mu0)

ZRit
Fay

(Ti04)

Rt 7
LN

(Crs0;

W
(s)

alt
P20s)

(c)

AF
oA

V)

L
(Cu)

3

R
BEC]

[Total
F

[Tatal
L Fe|

TiOs

20.03
7.00
8.88
3.4
3.87

16.84
6.28
2.7

5.25
8.68
6.58
3.22
5.18
7.63
5.57
2.80

2.78
zn
1.88
0.76
114
3.30
1.69
0.46

0.23
0.27
0.20
0.15
0.14
0.26
0.15
0.061

1.07
0.48
0.46
0.18
0.23
0.87
0.60
0.10

Nil
Nil
Nil
Nil
Nil
0.029
0.029
0.021

0.060
0.034
0.032
0.021
0.030
0.022
0.042
0.035

0.4
0.75
0.64
0.31
0.47
0.53
0.50
0.11

0.15
0.15
0.08
0.06/
0.32
0.04
0.05
0.1

0.020
0.009
0.011
Nil
Nil
0.021
0.009
Nil

0.020,
0.008
0.006
0.004
0.004
0.005
0.008]
0.002|

85.66
35.12
41.88
26.32
25.83
68.31,
20.08
14.31)

10.641
0.718
0.948
0.461
0.452
2.894
0.575
0.226

0.133
0.010
0.010
0.003
0.004
0.087
0.011
0.002

5.86
2.04
5.14
3.10

2.60
0.35
2.60
2.07

0.87
0.60
1.06
0.92

0.15
0.15
0.10
0.087

0.31
0.25
0.26
0.088

Nil
Nil
Nil
Nil

0.023
0.025
0.020
0.011

0.39
0.26
0.3
0.30

o.1ﬁ

0.12
0.09
0.05

0.011
0.040
0.010
0.005

0-004
0.004
0.004)
0.034)

29.63

8.
25.78
15.41

0.768
0.154
0.602
0.306

0.008
0.005
0.006
0.002

2.0

4.46
2.27
7.31
3.82
5.29
6.20
2.2

5.89
3.78
3.52

0.96
0.084
on
0.77
3.15
0.35
0.52
1.1
2.04
1.80
0.01

1.2
1.92
0.50
2.30
1.96
0.36
0.78
0.78
1.36
0.60
1.16

0.12
0.061
0.073

0.23

0.31

0.05

0.12

0.10

0.11
0.077

0.09

3.2
0.24
1.00
3.89
5.57
0.47
1.2

0.80
0.27
0.74

0.051
0.016
0.019
0.01

0.015
0.007
0.023
0.022
0.026
0.025
0.027

0.027
0.054
0.18

0.068
0.021
0.067
0.022
0.036
0.054
0.079
0.014

0.13
0.21
0.26
0.26
0.74
0.26
0.45
0.51
0.42
0.39
0.12

0.338
0.11
0.27
0.08
0.17]
0.2
0.20
0.10
0.13
0.50)

0.086)

0.20
0.011
00.53

0.21

0.28

0.02

0.10

0.06
0.048
0.016
0.008

0.019
0.005
0.008
Nil
0.004]
0.015)
0.005
0.012
0.008
0.006
0.008

9.26
2.842

9.64
733
23.07|
14.56,
19.30
16.18
31.39
25.88
18.94

0.161
0.644
0.155
0.543
0.445
0.227
0.326
0.27
0.63
048
0.28

0.056
0.005
0.016
0.078
0.107
0.007
0.021
0.035
0.016
0.005
0.011

TN e @ oA W

o w
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Table 2 ici3 o BHE ¥ 0 BN 21 10~20%HTH 3 DICH~D L FIFRFHEM
HtgEsi g AMEE LD L A5 THS Jo

4. LB

PR AR L oh « T B S h B BEIC0OWT, SRS EER Y MEL TRO T

EHHBRIZIE e

(1) i 2 BB IRE TR CMM e It L 7By ST CHEH S 1 5 SRR CMBRIE) /BT
Bo

@) ARECRERE RS o, REFOERBCERLFTHENBTHE,

(9 WREREEOEMERIL, YA £ b (Wustite : Fe0) +7 =7 51 ¢ (Fayalite : 2Fe0
Sioy) THIREh TRGEHEOMELTL TV 5,

@) {EFEED 55, 285 (Total Fe) »4~57% LA T, /LT # » (Tioy) A1 %L
Fa A v a (V) 2vpECHBUTFREFNC 301, HARENS T ¥ - RG]
BHTE) THBRDTHD.

&) 7 ARSKFEE L BRHORSRAEDE S EMIC L 5 =4 ¥~ FHMMTTHEL
iR Frv (Ti)y Arvova (V) BACHALLTRINS L 250 bBBERE L
LEeR#2 A bhic s LB bhts,

6) SESHEHREHEN0.01GUTFOBMENRM AT E B,

M) BERHC R TRERKA LA ZVERShizThb ) COBEBMLTRREYHD L
W LERAHSOMEYERIAIBBILTELI - THS Do ThOMFICIMMMARE
FREShiThH S

(8) b« EHIC D & B ORI L D IR E o 0 SR BENEE b2 D R IR
AThiTEEL £ bhD. MPRMMMORFREBOMMEC, BHIRA (hfE) ot
ShicRHOBEFEOBRE EXNSHOARBE L TREh D,



