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Surface Cleaning of Molybdenum
by Chemical Resction with Oxygen and Hydrogen Gases

Yoshio GOMAY®, Teruhiko TAZIMA, Toru SATAKR** Mgsayasu MIZUNO**

Division of Large Tokamak Development,
Tokai Resesrch Eacablishmant, JAERI

(Raceived October 31, 1977)

For tokamak wall conditioning, surfacs clsaning of wolybdenum by
chenical reaction with oxygen and hydrogen gases has been studied ex-
perimentally by Auger slectron speactroscopy (AES) and Auger/Sputtsr
techniques. MNeans of pretreatments, buffing with wvater containing
Al205 powder, glow discharge clesning, and electropolishing show elmilar
results. Ly exposing molybdenum sample to 0.1 Torr oxygen and 1 Torr
hydrogen succeasively at 500°C, the impurity content on the surface
reduces to 1/3v1/4 of the initial value. When the content is reduced
below the detectable limit of AES by heating up to 1,800°C in vacuum,
it becomes 1/671/7. By heating at 500°C, the impurities in the surface
penetrate invard, probably because of the increase of impurity diffusion

at this tesperature.

Keywords: Nuclear Fusion, First Wall, Surface Cleaning, Surface
Chemistry, Oxygen, Rydrogen.

* on laave from Research and Development Center, Tokyo Shibaura
Electrxic Co., Ltd.
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) CARBON | OXYGEN [NITROGEN| METHOD | TURER
A 3s 70 20 P.M ¥ SYLVANIA

B . 30 3 2 AM X AMAX

c 1300 40 A M. *¥ | TOSHIBA

D 170 5 AM | TOSHIBA

E 15 17 E.B.M. *** | posHIBA

F 10 05 2 |EB.M | parp
| °

% Powder Metallurgy
*% Arc Melt
*%¥ Electron Beam Melt

MEMANES YT VA, BERBRIZEDDHAE V2o 300, £~ EILED, R
THODTABRABLMRT 20 4+ — 9 S HFFBBLT A v 5 v 12 Physical
Electronics #MTH3o A — V2 RTFHFBRL, 1 RWFE—LZHNXF25KV, £—4
ARIS pADERHT, A XY HVEMERELS KVELU2KV, t—2B8mm O%RET
WHET 2. ARBOHNEENR 10" Torr LITTHD, 413 ¥ v IERFELS5X10 " *Torr
D¥t/) Y HREBAT S, ¥/ Y HZAOMELIVLISLIETH B,

M2z, Fo—BRERELDBT S, XREFAMOTHRPETCHTo#23%8%X1 1 (mm)
DYy TA, B, 22908 5 AREE20momAtLTH/NLTRE, 003 Torr 7
NI VHRAPTro—HEET 5o MBI L5V, G2mA 7 cm®, HEMEMIISHN,
TAIT /T ROMEIZ99999% L ETHZ, 270 —RARSRTFORERTLREBOXER.
TV 2RFFIRHEAES) L DMMINI, BRERBIL, 1Mz s I &,
AFY v FV -2 ELIYBRTREFTHOBRIHLART 3,

W3, ERFARDHREM~ D, ML ~7FHAMITH o>% 3x8X1t (mm)DY 7
WA, BEIFATAI—AEIHBMDLTS : 25R8EFT, RESV, EX1A/cm?,
RRBEI5C, BN LOERFMEIT I COHSDERBERBRILEDDOE, 12y
FrIE-J2BEILORTERIFHOTRABRFELZMRT I, IFRER S LTREQ L
tEIMTH 30

RKED L H= 7 RERTE, WIERIBIZRL, BEDLIHILNBRBPET oL LT,
& LTEILTAEITIIIIIABLELANIZSINZ L EILLATHS I, BB, C
DEIVPEORTERRTEEZMIC LZEHE LT, RORMETT 5o 5x8X1 t{mm)
DEVITTFyH>70C. D, EX~THRRITT o8k, AESTHRRLANSI TV HIC
BT v FUYIEFO, BOERBERET 2, THOODY»7aC. D, B%, Eh€h 2
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