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Abstract

In the case of using hot-pressed beryllium in a fusion reactor, the surface state of
hot-pressed beryllium is one of the items most necessary to investigate the behavior
of hydrogen in beryllium. Therefore, the surface characterization of the hot-pressed
beryllium was examinated by X-ray photoelectron spectroscopy (XPS) after vacuum
heating and deuterium ion bombardment. On the surface of the as-received sample,
carbon, fluorine, oxygen and beryllium were observed. However, carbon that is sure to
be adsorbed and fluorine that was mixed as an impurity during fabrication process
decreased to a great extent by heating, and both elements (carbon and fluorine) were
barely observed after heating at 800 °C for 20 min. From the element-abundance-ratio

of Be to O and the ratio of the two peaks of Be 1ls, it was obvious that surface of hot

61



PRS- IR 8L - BH 5 RILECK - BOOERE - Bl - R OE

-pressed beryllium was covered by two parts of Be and one of BeO due to heating at -
800 °C for 20 min. Additionally, it was observed that the oxidation of the surface of

hot-pressed beryllium is induced by deuterium implantation using an ion Qun.
1. # B

Y YA, ER TR BN, LRSS 2 D S EEEATFCOR
FBLHE E > T sY, BEFNSFCRN TRRBIIRFORHEFREE L L TRHL
RT3, BEICE > CHEAEREBOTHTFHENIDY $ vy —HY, B8
HIZ L LCORBSRE SN TV 5, — I, ) S v 5 —HE BB L L AT
PEOMBOBIE LTI, ERFESHETHEZ L, BEEENAELI L, HEHE
WXL THETHS I &, KEREA TV HIEANY VAL VLB Ay 5 Y I
THNE v & BENCREETH 2 2 L EORENBLELEINIVN, RY Y7L h
SORMEBIZWET 2720, REMCEDLIFAMBE LTEERENTWE, R Y
o ARFRATE L UCREAT 38013, EROBEOMIZIE (EARBE UL ) F 7 0)
DIHA TV TR R M) EEZRFER DD, FRo2EET2RT, A
LU, W, EE, REBEASOARRCEOBNLOENLI 1T 5 LELD
b, KFERETIE, ZhoDRFIARELRFELELZ 2REREICOVWT, EEMAKUE
KEA T ATABOBES XRHBTEE(XP S)ic & VBRI L, EARRERICOL
< REBEE(TDS) 12 & D k72,

2. € B . Table 1. Chemical Compositon.
Element Content (at%)
2—1. B# Be 99.86
ez, BERV A HREHBYOFEFFER A Y F 7L X gl gg(l)(lm
RY YT AT, ZHEHEZREBIED EP’TE?E%WK% &LT cd 0:00002
BEREATVE LD LAZO D THS, Table 1 123ik ga 332‘3’70
DT %77 T, BeO iz &0 Be O#iEIX99.9[at %) Cr 0:0023
THD, BeOi0.46[mol %] &Fh Tz, &8, Beid gf' 3332;?
u .
FNE ) VIRMEERT, 7 BeO i3 7 0 A 2% — L ETH Fe 0.0099
SELIETH D Pb 0.00010
- ° Li 0.00039
ZOREHL, ESBRVVVLAERY N FLRTAILER Mn 0.0017
ENBELZSDTHIY, £BENY U Y LhsARBE xg ggngs
0 .
E 3 2 TORERRE % Fig 1(a) 1257, Ko B\E E RS Ni 0.0034
— Si 0.0076
z Gl I ZiR s AN
Zix, EIED), QIRTHICKY bV ALY Y Ag 0.00003
L B EREE(SS41) TH A, OB %2 T I G (Tungsten cl 0.00077
Inert Gas) 7 U 7o FERENE, SUBIE S #51.8 [m] 127 5 N 0.0249
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Fig. 1. Fabrication process.

FTITo%, 28, ERICIRABREORE b ELR TV MHEBL, 10X10X%0.5 [mm]
L ER R ER L 72,

2—2, ¥R
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BEZEVATAT, IERREL TR IA T YRy T LI —RGFRY PO 1175
NTwd, N—* 2 HOBREEILEES X107 [Torr] TH 2, &8, IhsDHRRIC
L BARINTAPREBEIIS0[1/5] Tholze ZDOMDEBE DMK UBRIEER, B
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2—-3. #BME

2—-3—1. AEMBFOEEIIF
LEOREREE T 2 TBEHEERL, Cra

PRAgMLE L 7%, Fig. 3R FEIUMEAD  Source

8 v NVEBERE IR 07, BERRHEE I,

Manipulator

SIMS)
BUBA I S L7 PUPURMB%BEN T 4o |”- < j Ton-Gun
HIEL 72,

$F, WEEBCRD AORETORE >

(LA#%, As-received &)W TX ~SNES
P S OHITE %47 > 72 BE & A 13 Table 2078 gL oAy =
DTHb, WCHEZEMBIZ & 2 REREDE e S
fbx@E L 7, £ OB, BEEL00, 200, & % Eauipment for XPS and TDS.

400, 600, K U*800 [°C] DF/EE T20 [min] RIMEAL, AEEELFRIIR->TH5X
PSHIE%EITolz, 8, HAEHBES200, 400, 600, K U800 [°C] DL XDRNDOES
i, &%, 1xX107°% 5X107°% 1x107%, RUf1x1077 [Torr] TH b, X P SHEIERFLLIX
107° [Torr] UTTH olze &2, ZOBOBRES ADERIIH,, H:ORVCO Tho
720

1-3-2, EXFTAA - R EBBFORE S

2 =3 - 1HORERTRICEARITIASL L RBEHBE2T> CTHARKRE %X P S THlE
U7zo BAKRITAS L ARBBERA 2 P VEIEROEX DB TX P SOREETT-> 2,
T8, LERORER3IEEDEL I, I ORROEKREITIAS SN R UV RBIBEO ME%K
% Table2 /R 9, XPSOBESRMSIZ, 2-3-1HLEAUTHS, &8, ZOBDE
ARETAAER 1 BIOITHAAIKC D &4X10" [D/ar] & L7z,

2-3-3. EXRRSEDAUE

2 -3 - 2HDBIERDHRIIH L THEIZ 10
BEARITIA S & ARG % R L TEARR
FEZ KDz, 72720, BEARITAAFNICIX
800 [°C] T1BMiD7 ==Y > 7 2fTo 7, I @

EARRFERILUTOAF I VKD, HI Tantalum ohmic
b, —EBOTEAEA 4 RN BESL, o 2 heating plate
IR E R & B L - EARS FREE T.C.

ﬂ 19 9] 7> ~ =] Di i :
%g"h_ J: ‘?ﬁl e ° @B%f? PO nf,iﬂ( 1mension : mm

i‘ A 7 N 61&511 7P, Zki I g 3. Sample holder.
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0 3 Hot-Pressed
QJ beryllium
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BeRD, ZOEERHRTOEKED
REEE L, 28, IhoDBBEA
7 PVRAIBZ BT, EXARITAAK
THE» > AEBHGEE TORE2ER
10{min] L, ZOMOBEAFRITAALS
H RO E BB O INESRFIX 2-3 -2
HrAUCE L, EXFEOERIHN
NESEES R (QMS) OREIIRIE
BATH D,
1.8 R

3-1, AEMBEORES

As-received FEF O FE & UF100~800

[°C] T#&%20 [min] INBAL 72 & 2 DR
HBERBEOXPS A7 b (wide

Table 2. Experimental Conditions

Range Wide Narrow

Pass Energy  [eV] | 100 | 25

XPS |Time Constant [s] | 1 | 1
Full Scale lkeps] | 10 i 1
SEM Voitage [kV] | 238 i 238
Sweep Rate  [eV/s] i 2 i 0.04
1teration P2 i 2
Energy (keV] b

1 Current [nA] i 2

Ir(t)ln Beam Diameter [mm] | 1

p- Dy Pressure [Torr] 5x10°

Sample Temp. [°C] %
Heating rate [°C/s] 1.6
Start Temp. [°Cl] : 76

TDS | Maximum Temp. [°C] i 800
Hold Time {min} 2

range) ¥ Fig.4 12”3, As-received SRIFEEHIZIE, BelsOv¥r— 27 oftiizc Fls, Ols, B1f
Cls pBfla s, MBBELEL T2 o1 T, FsRUClsor—2i3/h&slxk
D, BelsOt—27i3 K& kot ZORTFEFMICHANS 28, FE—7BRTRT 2
X P S A~7 b(narrow range) DEIE 21T > 72, Z DHEIERE % Fig. 5~Fig. 8 o773,
Fig.513, Bels DX~<27 bV Th %, As-received ¥ Bels D — 21213, &BIREE
(AT TBe® § ¥ &)Y T3 E— 7 (111.4 [eV]) L B{bipikEE LU TFBe? &< ) i24E
3 2E—7 (114.2[eV)HRBO SN t", MBRED EF i, F1013Be* DY — 7

HEAIL 7243800 [°C] TIFIEWH
S L, Hi75, Bl ¥ — 27 ik
BEO LR E & HITERRIITK

5<%y, 600[CIBLETIE 3

Be?* £ OEEHAGHE LT, E

Fig.613, Clsox~<z b O

DEALER LI bDTH 2,

As-received FEElD A~ 7 b R Flf’ 015 Te~r Bels
NMiziE, 286.0[eV]mEtr— 1000 800 600 400 200 0

Wiz, 290.0{eV]ic/ha
7} tc_‘ 77b§§47ﬁUé nfCo

Binding Energy /eV

800°C
600°C
400°C
200°C

100°C

as-received

(25°C)

Fig. 4. XPS spectra for the as-received hot-pressed be-

ryllium and those after vacuum heating (hold time

400 [°C] £ TR T 2 L V&
— 7 DEENBYT LD

of heating was 20 min).
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800°C

600°C

400°C

200°C

100°C

as-received
(25°C)

119 117 115 113 111 109
Binding Energy /eV
Fig. 5. Be s spectra for the as-received
hot-pressed beryllium and those
after vacuum heating (hold time
of heating was 20 min).
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100°C

as-received
(26°C)

L A 1 1 F L 1 L .1 J
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Binding Energy /eV
Fig. 7. F 1s spectra for the as-received
hot-pressed beryllium and those
after vacuum heating (hold time
of heating was 20 min).
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Fig. 6. C 1s spectra for the as-received
hot-pressed beryllium and those
after vacuum heating (hold time
of heating was 20 min).
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Fig. 8. O 1s spectra for the as-received
hot-pressed beryllium and those
after vacuum heating (hold time
of heating was 20 min).
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12290.0 [eV] oY —2 13k L, 281.0 [eV] kF LY —r a8, Fig7id, Fls
DART P ThbD, Asreceived EHED A7 b izid, 686.5[eV] DY — 7 BE8HEIX
N3, 600[°Cl OB & > THEE L7z, Fig8 ik, Ols D A< + L Th %, As-received
HKEDARZ b vizid, 532.0 [eV] ¥ —2 oA - pB#l& T, 532.0 [eV] O
E—27 4, BT 2> TREL o728, 600 [)C] M ECHETZ L&D,
800 [°C] TIZBEMNTIN S L &EBITANT M OFEBHIE LB »72,

Fig.9 i3, Figs~Fig8 DX P S A7 bAMHSEHARY bNDE—2EHEERD, K
FRERTFY 6 REFELE KD, MBEEIHL T oy LD TH S, MEEE
O EFiTHEY, Be o, CRUFOBMERBIED 50508, OOV TR ZAIEER
EREBR oG o7z, OB T200~400 [°C] omEADEIZ, Be, ORUCO%

ELRRABMCEL T 2HENEA NIz,
Fig. 10 i3, Be'o ¥ — 7@ (P,) &

Be*o ¥ — 7 HFE(P,) H 6 Px/(P1+‘

P.) 2K, NMBERECLIZ2EBRY Y
Y ADHROEERLIEBDTH D,
RogCMBRED LR L b2 P/
(Pi+ Pz K& < e 2D B 23,
200~400 [°C] o F v v 7BR o
72o 72, 800 [C]lMBABICBWTHE
BRY VY ADSEEZ, T0%HZEW
e M ER ST, '

3—2. BKEITAH - RiEBRBFOR
iRy

3 — 1 #i TR 72800 [°C] 20 [min]
OHIEE T, FH—FAFhHL TEICE
KEITIA S & FRBEE 21T, RERE
DELEFANRI, ZOBDO Bels®XP
S 2~ % Figll ioprt, EARIT
AH L FRHBEEROELTH AT b
NOBRUVE— 7B L bEIZIFEA
FEonlot, £/, Cls, Fls RU*
Ols® ¥ — 7122w T 4800 ['C] T
20 [min] OB L > THE SNz AR
MLEERFAILTH -2, BB, ERO

Surface Composition

0.8
0.6
0.4

0.2

Hold Time: 20 min °
» @ Be
xX 0
aC
f\ F
5.(/@ \
[ x
. —
200 400 . 600 800

Temperature /°C

Fig. 9. Changes in the surface composition of hot

P/ (Py+Pg)
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e
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F

-pressed beryllium with vacuum heating.

F9-10

Hold Time: 20 min_

1 J 1 L

200 400 600 800

Tempreature /°C

ig. 10. Relation for peak area(P,) of Be®
and peak area(P,) of Be?" at each
temperature.
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Imp B U Des 13, EARITIAA RIS & FBHBERERL TB Y, F21, (0,0)13800[°C]
720 [min] QEZEMAKE TREOBEMRELERL, 2, D)3EAFRLE LEFHAARZKIC 1E
AREREL, ZORICBU2EEDEKRIAARIToRRKEERL T3,

Figl2 13 Fig9 L [AE%R FE T, REATROFELLERD, EBXRRITAH L REFEC
MLTFay bLi2bDTH2, BARRITAL L OMBBML T Be g LzpizxtL,
FRBBBEETTO £ OBEA L TBes ML /2o

Fig.1313 Fig10 tRAUAE TP/ (P14 P) 2RO IBERTH 5, TAACLIEEEN

VU ABROFD B UIIFIC & 580
EVSRMEE LRSS, 2L L TIHE
m BERED Shiz,

31—-3. BAEREROAE
Fig.14 13, EAE%27Xx10*[D/cm] %

(Imp, Des)

3,3

(3,2)

2,2)

O]
a,n

(1,0)

P2 P1 ©0

Il i Il I U U S R |

119 117 115 113 111 109

Binding Energy /eV
Fig. 11. Be 1s spectra after deuterium
implantation and TDS. (Imp.
and Des. show number of times
about implantation and desorp-
tion, respectively)
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®. O,
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E © x O
[=9
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R /\/\ /\
[ X X
a %

0.2

| TN
(0,0)(1,0)(1,1)(21)(2,2)(3,2) (3,3) (Imp,Des)

Treatment
Fig. 12. Changes in the surface composition of
hot-pressed beryllium after deuterium
implantation and TDS. (Imp. and Des.
show number of times about implanta-
tion and desorption, respectively)

1.0

ol s a

0.6

Py/(Py+ Pg)

041

A 1 1 1

i [l i
(0,0 (1,0)(1,1) (2,1) (2,2)(3,2)(3 3)(Imp, Des)

Treatment
Fig. 13. Relation for peak area(P,)of Be®’ and
peak area(P,)of Be?* on each Treatment.
(Imp. and Des. show number of times
about implantation and desorption,
respectively)
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THRAALROEAKZRBHBEA R PV THD, AN MNIE-Y—27 X DRI,
E— 7 BEIEHI400 [°C] THoleo TOAXRZ PVOBEMIIZBETRERLTHEH, R
HESN—E(1.6[°C/s])) 2D THMICBRE TS, BEAROMERR, <2 b L OB
THRAMEEQMS DEAREN N T 2 BRERVHSEREOErORDSNE, RV
T AR TOEAZOREERIZ, BEXELNEC - AH8ENOACEET 3 LIREL, KEE%
HARITAABEOA 4 Y E—ABERETEVFI 5 2 itk > TR 7z, Figld iy, EAE
FTAABCEABRBEOEAERLIZDDOTHB, 2B, MOBEKIIITAZNIEAEL
2TAY Y7 2715 (100% retention) SN EERL T 5, M 585 hBEIZ,
B EN D2 OHEROBEMEIZ100%RFER LICH 228, BEEN2X10" [D/af] &
3L ZOERPSB TR TRNERE2RT, ZORAEIRS XZ6Xx10"® [D/a’] TH-
725

' o 3 Heating rate:1.6°C - s
4, ¥ = ®
g
4— 1. NEMBEOREHF T Ll
4 =1 - 1. HHEEOTHY g
FZENBMUERORBRE TR, Cls  §
€ —2%5286.0 [eV] %&15290.0 [eV] § If
CERS A, MEEToC—s 5 |
BroBECO L2 D", BHEIR < e .
0 200 400 600 800

fERFRBICHET 2D LEZSN
%, 400 [°C] T20 [min] o EZ=n#k
Wk->TClspE—7EEREL L
ERE, ROLSKEZOND, —

Temperature /°C

Fig. 14. Desorption spectra for implant
fluence at 7 x10*® [D +cm %]

—
o

iz, EBREmMOWRE RILKERESI,
HEBREBICBLTHRELY, 20
SEL - W R BT R OBRE AR
PAROBLEBEESOYE ERIGL,
—EBIE AR s Y, — BRI
BERF L U THERAICRET 200
EEzZoND, 20L& RRICHET
5L, ARREEE> TR HY 4 »

940 1 L L 1

R )

96,
£,
8

[}
T

present swdy
£ ]

[-2]
T

£
T

O . ————=m—-— Langley'¥

-
Al g

Retained Deuterium /10D - em?
[
o

© _ Scherzer!

RACAKZNEA T2, Figd RrL” 0 2 4 6 8 10 12
200~400 [°C] ToOXEMERELIX,
ke N ; ¥ A Z .

C DERBTHPAIRR DAL B 1< & Fig. 15. Retained deuterium as a func-
20rFELONE, —H, EBBEK tion of fluence.

Implant Fluence/10"D - cm?
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e ERT 256, REIEFZEB L2500, RERFOEFEENARELIRDY,
Clst—7REZANF—RII 7+ 727, NV YT LRMEHCBITZ ClsE—7 0
EXANF—DOREFIZIEH 2550w, 400~600 [°C] oEcE S5 7:281.0 [eV] D
v¥—2i3, REAREO—WWHBRY V7 ARHERR Lz sEL505,
RELECFRBRA SN0, EBRV V) VA0EETRCEFRT I EEZSNDY,
e, EB~Y Y 72307 vibo Mg Bk, QBRSEHIIQEZEHECEE SN
2, BMEORY Y Y ARRET ZBICEQORUVDAESHEVONG D, —RICKED
SBEANV VY AREETIBERROOAFELAVLNDY, BNV Y 7 A, WEBEI
o THAT» 5 KBIERY Y V20T L, UMTRRTEERIGEETIESN DY,

Be(OH),+2NH, « F « HF (NH,),BeF, - 2H,0 (1)

' (NH,),BeF, - 2H,0 (B3 i) ——BeF, +2NH,F (2)
900~100 [°C]

BeF,+Mg (B 7)——Be+MgF, (3)
~900 [°C]

XPSA~Z MVZFHBAS N0, SETRIZRLTFO—EnRtdicBE L7
feveEZ 505, 600 [°C] T20 [min] MOEEMBATEBBA S 2 LoD,
KA~ OB (B 2 i HF) 3 Be F, 0 58 (FERE00 ['C]) Wt k2b0rEZoh
2,

Ols ¥—213, 532.0[eVIfHEIcBME NIz, 20—, V)7 LAREYORK
RZLD2HDTHBY, —F, BEEGIAINVF—HOY aNVy—EY—7rRETORSE CO
wkBaborELSNB, 400 [°C] T20 [min] OEZEMEC L > T, BELHOODE —
JEEEBRRE ko, IhiBIBAT X ) cHEERE O CEId F OREFEELLL /N
El D, HANHCODE -7 BENKRE ko EZOND, ¥, YalF—E—
IHE LD, BECONBBEL - &2 o5, Zhid, REOHAERR L —&
LTw3, &8, 800 'C]l BF200—2 By aLy—v—r88Hshizo
i, AIERBENORELIATH2 COOHERECLZbDEE LGNS,

4—1=2, RNVYDLOREMBIZE & 4 5 BEREOEIL

As-received REIXRE TiZ, Be'RU Be*DhEF 32 : 3TH » 7208, 0K » EZen
BT 2L BeDHENREIML, 800 [°C] T20 [min] O EZEMEARFIZ2: 1L % -7z, AN
b, REEREMAT 22 2T, BHRECLI2EBREONY Y 7 AOSRIZHENL
72e ZOREECDWTUTIREET 5, BV ) 7 A9 TOHCHEREE c -#Am
BIUIHICEBERARATEELAYRELL L, D=0.65-exp(—38x10°/RT) [en*/s] T
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Bh2?P, ZHid, —RITHEIIZ400 [°C] 720 [min] RO TH & #2X107° [cm]
BEITE2ZLERLTWS, B1b, ZOBREOBECBLTONY )Y AOLEGEHE X
KREL, SEHETH I BAHORNARIRELESEL, TOR/REL TRV T LADOR
ERIFBELCZ bDEEZ 6D, 351, RV U T AREYCHRKT 2281.0[eV]DE
— 7 BEBRTOEEMATCHA S 2o EEY, RERETOSENY V7 L0R
icksbnrEZL5N5, LirL, 800 [°C] DEZMEEIZB VT HEEREICIZEL
RY Yy LARBHE SN, BHORE TR, "V VY LORKEH800 [(C] TTX107°
[Torr] ®Wr@Ewiz, NV U7 ADORFLLEBIC L 5_Y Y Y ADRHMNERIEZ -
TWwiEEZIOGNDE, 2D M6, RY U TLAREEBI L > TREEKFLTY, —F
DEHT LBV ) v aAnBAlan L EZ5NnB, £z, Figl2 RU Figl3
RENTZERANY U 7 AOBIMER S, NV V7 AOESR L ILEIC & 3 RT3 VR
WETEDDOHBEEZNITHAT LI ENTES, U LEOEE,S, HEMED A THRE
FHEZREECERET I L BO THETH 2 Z L3005,

4—2. BEPTORKERER
BARITAARBIEB(REHRE2XPSTHET 2 &, {TRAAZRE>TbhbTHTIE
BB Y T ADERSRED 5z (Figl2 kU Figld), kA AKMREADO£MRE
i3, BIEARITAANCHERTITAABO AL 72 (Fig12) , Fig12 © 023800[°C]
T2 [min] OMBATHEAS L 2 & X, RERROBMPIAD ShR I ERURY Y T A
BIEYOBMbBEETZWI E» S, TLTEE HO 0BRBLLZ2bDLrEZ SN,
%7z Langley iz i, H.O® CO 2 CBREZAURE Y AEHSB & £2X107*[Torr]
BEOBEVCEERMNFT CERRITAAERETI LV ) VAREZEL S BLEND,
NS DOBRIRY Y Y AORTMRELEZERY, HeBERray H.0 ® CO o7&
KE(HBSNBZLERLTVE,

Figl5s o BEhiTA g BEARIE, TRAHBO/NS ERICE W TIHIZIF100%
DEEHIC R I N, FAAEN1IXI0® [D/af] fHETRAERZRL,

RYY 7 ARUVBERY U7 22T 3 Rk ERRIE, Langley'Y &R U° Scherzer'®iz &
STHbh TR, HsFEARRFELIMER LAV AECIVAEL TS, &
DR % Figlh 0 SRR U—mBH#R TR, BIL~XY Y v AT % Scherzer DFERT
FEIRME I B & £5X107 [D/ert], =Y Vv AREEE L7z Langley OfE Tid2x 10"
(D/af]ThH 2, ZDILSBER) VT LDEXEORBENEBRY Y VAL
BV I EnH, 5, Langley DEEBR TIZ ERDRCEZESEL D, R Y v ARKRE
BIFEAEBERY Y Y AEDbLRLTW S, KHffFt L Langley OfERIZ, EBRFHKRV
BIEH LSRR 5O CHEHBLE TE 208, Langley DERBAHFROBR LD /NS VD
BEREOBI~RY VY ANERO—D L EZ 513,
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NV YT LERREEREBOE BRI vy — My LTHEAT 254, HERMH
BARELD EbOTEL LD EELOND, £72, 7T A7h i LI RER TR
U2 OMOTHC X 2 BE 52T, BCHEREL IHIEVERORRICE 2, BFRO
GRS, BREDYFA 7Y Y IR4 Ry M) —FHERITY LT, REOERERESK
ECPERRIIT LREREINS,

5. ¥t

Ry P FUANY Uy AQEEMBIC L bR S REREOZE L L, 800 [°C] T20 [min]
DEZMBMNEEZEORENC A 4 VB L BEOBEARORFEIIOVTHAR, UTOHR
nH/SNiz, '

1. REROEREAMYIE, 400 [°C] 720 [min] OEZEMBC LV IZIFHET 5,

DOERIE, CO—MBTMHCHBEL, MIZNMALEHL D EELSND,

2. BETEMBAC L ORECLSER) Y YV ASEZ 8B ) VA bb e Bl
Nize TRRBEETMHTRY ) T LADORRE LB X 2V ) 7 ADORERN
BRIz HEEIOND, o7, AHEMBROATRHRELT2CERLT 2
CrRBHTHRETHL LEILND,

3. RY Y7 AOREREL, EEEM, BeBFErab HOSPLCOZELVWFELR
F 3L EHICEREOMREIC X > TEARRFENENT 25,

4, BEAREREIREBCBI 38BNV Y Y ADFENSZLIIFERE 23 HESF
» sl

25 ORI RE AZRME G ) F L) OMER CBHERECOWT, RERE
DEEBL*EZRB LI LTRETZ2ZELTHS, '
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