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Abstract

Boron films are coated on plasma facing material of nuclear fusion device as the
getterings of oxygen. On the other hand, hydrogen will be retained into the boron film
during the plasma discharge. If this hydrogen is emitted into the plasma, it shall be a cause
of plasma energy loss. In this study, we deposited the boron films on a liner made by
stainless steel or graphite by using plasma CVD of the mixture gas of diborane (B,H,) and
hydrogen (H,).

We investigated the properties of oxygen gettering and hydrogen retention of the boron
films when the oxygen or hydrogen is discharged by using the liner as the cathode. The
oxygen gettering amount of the boron film on the graphite liner was two times larger than
that of the boron film on stainless steel. The depth of oxygen gettered in boron film was
from 50 to 100 nm. The oxygen were chemically bonded to the boron. The oxygen
gettering of the boron film was refleshd by helium glow discharge. The amount of retained
hydrogen into the boron film was almost the same to that of the graphite. The hydrogen
retained into the film and the graphite were nearly desorbed during heating up to 500 °C.

1. 13 C®Iz
RFENDZANX—FE L THEH SN T 2EEEHOEBICHT T, Bx BRI 2 ST\ 5,

URFTEER IR LA
HEE IR RER R

RS BT
PRI (H)



2 YRSEL T BERM - IWBHRER - A% M. Natsir-JF M2 MRS -HHEYW- A & SRMEM- BHED

BUE, BRLEOERL N, AFHZALX - B g ¥ =T HE L vwe A FTHEL
Tnb, TOBBMAZEENLZENTCHERT 2 2010, 2OZANVXF—0hFH 0FEREL T
KELLZTNB L LW, 202 2L LT3 L0, BRARIGHHEZ 28 TCokkx
TEZANE-B A THL, RENZTLOREF A, 8EEa A TH 5, B v AL, BRE&ET
T XL WRIZEBEOKE AHMHIRA L 28E, T BRI L WVIRE 7 7 XenkFEA
A DEFEIT 51, KFA A HPBEHBEZHETAZEIRE > T RANX 2P L TLF
FOIRBIBLDTHDL, ZOTMMNE LI T T X NABEOWE TH b, THMMH 7T X
CHCIBAT B A A = XA TEAL D DIZ, 77 X=hnBERTICL 3277 X itmiEn{n
A%y ZN 2 TTHDBY, ZOBBRIC & - THBIRRFIZ 77 XertmBEnWE & Kk (B L,
FUSHEES (B b)) 577 XediciBAT 5, BRI 77 AR THUWBEEL, 277 X<
EEERALEEA N 5 ) T h, FNWIICKELBATANE—R{E1DITIET T X<h
DEEFZNIRISLE L e b, BREEEN 7T Xt cRa>2a—T4> 7L, 79X
PEAFLIBEE Yy )L THLAD D LI BRADNLEINTEN, TOBEY )Y
IR OV TRES N T2, L, Ry v 7 ) v VB EBICIHE L 25834
o,

L) —D0BEE e 2F, DAL ADIHEIE 25 e kE(L S, ZOFREE
LTKFIVHA Y T b b, T, BRIE T 5 XeDKEA A2 o57 5 XoxtmbEic Agt
L—BREE (V7> a>) 8, BU7 7o BENs8(E 2w, BIHSNaFI
7T XLl N TCREDEN 2 OBER 77 X2 g % ), IR T 32X —B LA
DB DU D, TD2, KRV A7V 7O BEBREE £ 5,

B TIE, 77X CVDick Y PRI (BH) ZRE HelBAEVT A% H W THEZEES
THHAT VAW NMEMBTHE 7T 774 F bicRo v BERBEL 72, BBR 7 o—H
BICE Y Re v RCBREFAF LR v EOBE sy 2 > Ve i, £/, kFE S o—
BEICL ) R v BIckZEAHTL, KFEIVFr o v EHEOFMELIT- 72,

2. RER A&

IS DEBIIERARIEE IO ZRE UG REEEE (SUT ; Surface Modification Test-
stand) # v T4T» 72, SUT &R % Fig. 1 1o d, SUT 3 7o —BXIT) A4 > F 5 >
N EEDRBEGW 2AT) IedDF— 2 BT E (AES) e VOt —YzF x>
NP LR EN T2, AL F v "—WIcZT > L 28 (SUS304), Hbwid7 7774
P IG110U) Moo F—%R%EL, INEAY—FELTde Zo—HE*4T- 72,

2.1 BRSvH R

FTWOICT IR CVDEICE N T4 F—nEmMicR e Y Er il (Ro=+—2a>) L
72 FAF—%AToVAHBVETT 774 FEL, WMBEBOBEY v 7Y > 7 M7 5
EBEAT 72, WBIFEELAZTAIZYRT > BHe: 5%) &~ 74 (95%) DBRBEHFN AT
hb, WE T A—51%, BEL360~480V, BHAT0.2~0.3 A, JEJ1H2.7Pa, WRIZP KT
524 5 scem, VY 7 LAY 15.7 scem, BUBEIREIZ EIR TH L ER L 2R oV EOBEEIZH 200
nm Thot, 8, 22talb—F— L4+ —LEUMRBEERE L CREL, ZoEHEIC
bR VEZRBEL, AES THRRTHEOMEST 2IT- 72,



77 R EERR 0 > ey 7 7 X R EHE AR O FHE 3

Main Chamber
Water Jacket

— Liner (Stainless Steel or,Graphite)
< T.C. 4

X A

AES Chamber

oMS Ion Glj;l Electron Gun and CMA

/

Mass Flow To Pump
Controller

Fig.1 Schematic diagram of Surface Modification Teststand (SUT).
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Fig.2 Change of the partial pressure of oxygen during O, dis-
charge. (a)boron film on stainless steel liner and (b) boron
film on graphite liner
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Fig.3 SEM photographs of boron films and substrate. (a) stainless steel, (b) boron film on stain-
less, (c) graphite and (d) boron film on graphite
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Fig.6 AES spectra of boron films. (a) after O, discharge and (b)

after O, and He discharges
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Fig.7 Change of the partial pressure of hydrogen Fig.8 Change of the partial pressure of hydrogen
during H, discharge. (a) boron film on during He discharge. (a) boron film on
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