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*159159* SPECI FI CATI ON *000002* Wat er - Col | aqmmmlwmmmm
Conposite Material, Al Filmand Al Powder Co

of This Material, and Methods for Preparation *59159*
thereof, as well as Conponent Menbers for

Constituting Fil mForm ng Chanbers and Met hod
Recovery 5 of FilmForm ng Materials Techni cam@]ﬂwa«mﬁm||||||||”||I

The present invention relates to a water-collapsi
al um num (hereunder rSECHICADION "Al ") conposi t&00002*

Waigr-fiatapiibla A mapesify Maerkql, At dPiracangdl Rowaep Consisting of

ol 8Bt oefl; Melfigs. 5 PrERRGHoR, Reoh, 7 tell af & pigponent
! C ol . !

M%?ﬁ%?ﬁ{ (@ﬁﬂtﬂﬂ@‘ﬁ%ﬂfﬁ@% @ﬁ’ﬁhmlﬁa d Mekl%@th' tge Recovery

recov of m ng erial’s usin
of Fiih-PormpcMatétealver . 15 Background Art In a
filmform ng apparatus for formng a thin filmon a
sem conductor or electronics-related machi nery and
toal s according to, for instance, the sputtering
Teehmiealildeld t he vacuum evaporation techni que, the

ion-platin echni gue d the CVD technjque, a fil
of " The Pkt SRR e b8y R reto AP gl | (Rereunder
. : il L. 900 . T o ) .

refbinpd N 3¢ TAPS FRiytkhd melich al BEWHLS B/ p AR Sehefiip ot this
watdraBlgpsitle F ANGRE, \Wnll NinBths 8¢ o the IprephRlich NS 8RPAsBbdisnces or

during a filmform ng process. For this reason, the
mateyiniroasentll asmrbempdrent embi fomcomstitating cfilmdf@ning chamber using

conprises, for _instance, a baffle plate for . ] )
thepyalgtseRliapgibl ! flp sad @imethed fof recqveriag filmeforming meserigs using
the&%&& viaGuum hanber other than a substrate, a nask

| cﬂ?nperrﬁquscrt he deposition of a film25 only on the

desired portions of a substrate, a tray for

transporting the substrate and/or a shutter and
Bagkgouddrgity, a filmhaving a conposition identical to

that of a desired thin film(one to be deposited on

t he bubdfilmafaming appqrews tfed faming esthindilineors a sEmdconductor or

thi ckness of the filmjnevitably, deposited on these )
electiomighshate nery gand topls raceording: A9.nfprcingtaes, the sputtering

tecg%g{r:étaﬁﬁg ézaizllihnlﬂé .reggﬁ)d'r!itiié}ﬁte%gnihgee, thg %neiafaﬁnig rt]ecthgleque and the CVD
technique, a film of a metal or a metal compound constituting a film-forming material is
inevitably deposited on or adhered to certain component members of a film-forming
chamber arranged within such a film-forming apparatus during a film-forming process.
For this reason, the component member for the film-forming chamber comprises, for
instance, a baffle plate for preventing any deposition of a film on the interior of the
vacuum chamber other than a substrate, a mask which permits the deposition of a film
only on the desired portions of a substrate, a tray for transporting the substrate and/or a
shutter and accordingly, a film having a composition identical to that of a desired thin
film (one to be deposited on the substrate) is deposited on these members.

The thickness of the film inevitably deposited on these component members for

the film-forming chamber increases in proportion to the increase in the operating time.
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1 In addition, these nenbers are in general repeatedly
used after the renoval of such filns deposited
t hereon. Such deposited filnms nmay be peeled off from
these menbers for the filmform ng chanber in the
formof particles due to the action of interna
stresses and/or repeated thermal history, these filns
peel ed off are then deposited on the 5 surface of a
In siddionathesamaenbers atreogeneral repeatedlp fusedhpfteu thedefnayak of such
.of a desired film deposited on the substrate.
filmg dsperited thereqm e sIch siepoviteA il w2 pesied: ¢fé from fese members

RGPS ACTER SR I R e
str tgsn X%g}ﬁl%glezﬁgd chmfilr}ﬂf‘[bﬂj ?@ﬁpﬁg pec?ep03| i 1252}%?5‘ Fﬁ%o‘?lted on the

sulfR@S6f IRUBRfe ahe thideesment! s OsiAR dfeds bP a desired film
surface-finishing treatment and then they can thus be

depasiteddon The sobstiaee. cohadosdingly, dfese tdompboergmembesst &psthe film-
are in general repeated at regular intervals. There
forming Chwmg@rrm dpta romeibie filmriormingapperatug a\t/aucaab stege that the

aepRa i s A veiapesleth ot oy ?ﬁ’eﬁaerﬁ'aﬁreshfavcmws 6 en Washed to
nOBBRFEAThe UORIRed n8C Bk SRUA: (0Y shilEafaNE) SRIRRLG 10 4

suffﬁ’&yﬁﬁlblﬁlﬁgttfeﬁﬁﬁém@hé tlﬁéhrthkﬁeﬁx?tﬁds'b@‘rr%@kw ng”hé‘%&éi& 'c@héstmg of
in order to reduce the anbunts of these materials,

thenforedoing Sepsodre irsgheral réfeatefliak raghbar mtexyalspr ocesses and
di sposed or abandoned, to a |level as | ow as possible.

For iIh§tedive in geferaldreen asqsh &tfénﬁténcﬁs%sldalﬂé)t? e fiedal such as Al, Mo,

O PRGN A Thnfi ’dﬁ‘ge?ha Qe GF 2 mefSpata mesehedn tis
°°L‘I;E%§8 ﬁ}cgc?qﬁ% 9%cl | g cdz%rath\éa&é\gc%fm%fnt Ctgnpﬁaﬁﬁhmt:ﬁt of any

orm ng chanb arrange

tedhinlqife f fof Fedt@eAP BRI 2édy8lind Weatnientss fdR M tBERN i InY-fSAMIHR Anaterials, in
that the plate is reused after the renoval of any

ordteposedise theeamounts| of thege intaterfald, whidr ae myt ssalym. thadilm-forming
met hods generally used for the renoval of_ these

Prefepss iand disppgefor Hﬁwoﬂé‘éﬁo RAGKFH2S o8 asinessiBléce, a sand-
b aStFlo S dmu? qge ba zﬂ atg Esclglsig% %Erevcl\{\fh érhg £ {18 l§l%§?]sl’jﬁ\’oen of any

of an acl OF ah

fllfﬁ%ﬁ%ldﬁ%ﬁa@ﬁalt&% méqﬁl‘e%ql walllf | 'tl{ct alpgﬂﬁms othdrthar @E substrate and

I nstance, hydrogen peroxide; nmet hod for peel ing
a Vindety anfe cotnporentaikemyersstor Ofhet fiHn feindng rehaydes arranged in the
technique. In this connection, however, the baffle
filp+formingoepparases, dnlnafgédpresqmﬂwo@gmn@rh ¢hatithe plate iinreused after the

rel%xlﬁgal% any dte;?os?ts ct:}?erntu%{ Hunenxgt t%gtﬁlrgll-'lf%r gtslga(:"gepr %enslgthox?s generally

used for the removal of these deposits, there have been known, for instance, a sand-
blasting method; a wet etching method which makes use of an acid or an alkali; a
peeling method which makes use of the hydrogen embrittlement with, for instance,
hydrogen peroxide; and a method for peeling the same while making use of the
electrolysis technique. In this connection, however, the baffle plate would be damaged,
through the dissolution of the same, to a certain extent during the process for the

removal of such deposits and therefore, this may in turn limit the number of the
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renoval of such deposits and therefore, this may in

turn imt the nunber of the 2 repeated use of the

same. In this respect, only a small anount of blasting
‘dust is generated during the foregoing sand-blasting

step and the waste fluid generated in the foregoing
treatnments wth a liquid containing a chem cal such

as an acid or an alkali contains the film which 5 had
repeated whe pb thetsatheon t he f or egoi ng conponent nenbers and

peel ed off therefrom during the treatnments, in only a

| ow dBribisresnsch omly Acomllamgrst of plastmgnguse is ameraﬁadféurmg the

fofsag g and USHLE & Brard it m%%@!@sﬁ%g?r‘ﬁﬁeﬁ B0kt Piepine ggaments
w15}95 hﬂgﬁiyc{oniaqgﬁé geclh&%fal SLMPlr Slid &d¥n {%Qﬁl?@&{tﬂﬂs the fllfn which

rea rquid cont a|n|ng a

hadl Obdef HHpb§ifedt HE thiS €orefoiAl OKIPRNSIVReMBERT £l pedid offl thérefrom
requires the expensive post- treatnent of the used

duweihgthe akataentsaimonly d loguecahceteationdi Agcyrdinghg tkeseasaterials have
al so been desired for the reduction of the amount of

in penerahbedredispesed e8 rwastnmatsrialsgat Bresent] begatse ofhaw dncagase in the
and this would. likewi se be quite favorable fromthe

cogt regpigsdfor Bcyeling thg SaWenti on of any environment al

pol I yyl on. . Mpreover. Hné}f’%%m Do S cohfdfhi a c cmical ot only
8" i g se Pergsl

foregoin teatnme chem ca aini

re&lh?esf {HeMhdeO b1 ang ef%@iﬂfb %&nﬁ@a\l bRE afBNMQutred tlhd"teﬁpenswe post-
ferent chem cal” substances through the treatnents

treanderacafomd i usgl \chemaal-actainingn Hijuido s tAcoordingly, ithereeliasbalso been
required for the recovery of only the filmformng,
demcbfqrahg rqdugtion REtheeppensint of such %eh@macalr%lﬁalmﬁs hqmd as low as

RS TR PE T TS B o B8, o of e
prg\yénﬁbﬁ ogfneﬁgolmﬁl%ﬂrﬁélﬁal %th‘f‘ﬁ&p h er@ve? Wi %l&ﬁﬁg out the

conpar a e recove cost t ereof In"additio

foldpBing thaifiemOne ﬁtdh@ﬁi’dal-)toxhﬁﬁ’lﬂl%l@mﬁﬂ ofe dila-foanhinpt filat(éflals may
net hods for the generation of hydrogen gas. For

bei comv emakintd diéfeeenih ab@nicelesubktanous thropgh theareatrozmtd abd accordingly,

met hod or a reform ng nethod which nmakes use of
anpaglditiqpal ggg aeouly further bs|reguiedfopdhargoyesy of only the film-forming

macltﬁlaaclt rf%gx ﬁ&et ﬁ%pd)sﬁﬁ %gﬁoﬂgﬁtz fébﬁxts (}elggf)%goig%QOn%’on@@t ftmbers. For

thiaVERUE e dGBREA b M @bdvaYed R Ededl afeSEfly theOfilnh ASinARE Taterials
Patent Article 1 specified below). At present,

cabbheving a uhligriee bGmeblcyethcheeﬂWeryjewkhﬂDmf any
satisfactory hydrogen-generating nethod.

In addition, there have conventionally been developed a variety of methods for
the generation of hydrogen gas. For instance, there have been known a partial
oxidation method or a reforming method which makes use of natural gases or
petroleum; a method for electrolyzing an aqueous solution of NaCl or water; and a
method which makes use of a hydrogen-generating alloy material (see, for instance,
Patent Article 1 specified below). At present, however, there has not yet been
developed any satisfactory hydrogen-generating method.

More specifically, the method which makes use of natural gases or petroleum

suffers from various problems such that it never provides hydrogen gas having a high
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More specifically, the nmethod which makes use of

natural gases or petroleum suffers fromvarious

probl enms such that it never provides hydrogen gas

having a high 3 purity, that it requires the use of a

hi gh tenperature on the order of 1000 to 1500' C and

that the raw materials to be used are

natural |l y-occurring ones or fossil fuels which would
putity, ihat dangwiresdhe usepdfet high témpdrateraran theargerdif 3080 to 1500°C and

future. In. addition, the foregoing electrolysis .
thatthe gaw| mplstipls doshe pegdsarer rptyrally-9eeETipg gmey) ofipssilkels which

W B B Y0 ath ot RREHAD: o oo Vo ARt iy opddiion, the
fogh 3 <E PR B LR FRABER PR bR e
metfdd fgBieya Bight Ih_@mﬁﬁ@%%&ﬂ BRabReSARE chisukiiibn Y g%@ﬂhqganmy

it requires a high facility Investnent. reover, t
of sRretitiechomatr agd thabyebnogiesir @epleyiag ithgsoMrl enyrgyifei M iréduction of the
l'i kewi se suffers fromsuch a problemthat it cannot _
pregastien €ostntheddicieney phihe produasionaercobisbecryden anddt seqpires a
.desired stability thereof. In this respect, the higher
high, Gty JRAFUBFRY MRTEO0: i Maihod usihin gt BYdragemaensgionts alloy
| Lt he wi d LC . of, .
S5 R oh el Pl (R LR gy Besicd o
voRfed t8YeRed it AR dBBeLithiGEy thBRbEOT . Accordingly, an
Al-In alloy has™ attracted ‘nuch attention because of
i ts Iovhipatspett, she higlenilghnstirabielectryde ploteptifirof 4 hetetial in an
15 has not get _been devel oped any satisfactory A -In
aqugaug solaten.tbe widsr tleyl applicaide tanga ©f ecanodigguoteetsorf herepfiand the

.devel opnent . of a nmaterial ich . permts. the occuryenge
gy Ghg | TSI et AR RGP n e ALERTOMaNG i IRy has

ent.i i 1]
o on g oA e Oy ARG R oy LR er
habh6tCyed BUEILd el dpee ah P ¥RRFASTy | Al-InSal R aﬁb]a@é‘drdﬁ’l%l;l, Bfere has been
present invention to solve the foregoi ng problens
desigsidor #teedbvelopmenhef x onateial which pdredtenhqoenrandc ofba stable and
specifically to provide an Al conposite materi al
loghlagting rsatisin ‘alagl? Bla¥ take plagesit gdeiver pasential-ni ng

tosphere, .an Al fil consl sti f thi N
BHERGEREL " 4Blicte UnR Rt dateny P Backy 2Bpitaaas taims
and nmet hods 25 for the preparation of these materials
or substances as well as a conponent nenber for

Disclosuire ofitheimveigor i | m f or mi ng chanber of a
filmformng apparatus and a nethod for recovering
fil it ds mln%mit@fr thel pregeitnipventior: derppoivsnthenforbgaing problems

associated with the conventional techniques and more specifically to provide an Al

composite material which is collapsible in a moisture-containing atmosphere, an Al film
consisting of this Al composite material, Al powder consisting of the same and methods
for the preparation of these materials or substances as well as a component member for
constituting the film-forming chamber of a film-forming apparatus and a method for
recovering film-forming materials using the component member.

According to a first aspect of the present invention, there is provided a

water-collapsible Al composite material wherein the external surface of small lumps (or
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According to a first aspect of the present invention,
there is provided a water-coll apsible Al conposite
mat eri al wherein the external surface of snmall |unps
(or 4 pieces) or powder constructed froma single or a
plurality of grains of Al or an Al alloy is covered
wth a filmof a lownelting point netal or alloy
selected fromthe group consisting of indium
pi¢des) eupaieder rceﬁsmrceedl fromassinigle’v) a pliralityludrgeainslef Al or an Al alloy
.referred to as "Sn"), any conbination of In and Sn,
is caversdl [vhs a fHay eba IOme%lﬁng\lpom mesali erealian selecied fram the group

cb§lng of iR tintlr ilitect G PP betty Inpr b wefcstsddo g “sn),
an%coﬁfﬂiﬁa?ﬁﬁ %‘f‘ t]m& Sn ga‘?lg?aﬁég tﬁgregydfrlﬁgﬁ E&l%gﬁlpg%%t %ﬁ@f‘gﬁ léas such

sture-contal ni ng
a COmPONIRAS hA® s 8'skrbtuks sﬁécﬁ%dcwvécfh%ré sitB ntuné'ttlal is easily
the content of the foregoing | ow nelting poi nt
disintegtatalorseotlapsedl While S¢heraingydrdphigas, witBinaf mb%ttﬁé‘-‘éontammg
Sn, or an alloy thereof ranges fromO0.1 to 20% by mass
atmﬁsnlmc baS| s of the total mass of the conposite
nt of the foregoing |low nmelting

mat er, I f t cont
poi nt hensgfltg{ c%lpapéll% ﬁ LOoPposite ]nﬁterlgh 1s alse chasagterizes ubfhat the

RO O e o s B S i
of i If ﬁlﬁcﬂm%@’ant%yah&@opﬁng%frf}ﬂ @MYo '2@%5?%%@%&8&1@%589 of the

| ayer is not fofmed is in turn increased
totabmabd ofithe toSmposipanatetalratifthi 2bntest ofthe €arszdidg 3 melting point
efficiently disintegrated in a noisture-contai ning
metalyBlossuch ablne Sne combiaatigreofoln anddieoraineatimyttheroef is less than
an exceedi ng the upper limt
0 B35 FrssatrBBsGAT e Ghiegoe e tladticn piFDPREPEA uedcegsige area on
wiilél Hﬁf‘knvg %%Q%Hggéthonqé%cr 1§‘|n§l$fo{nﬁ§él‘ !lSt in thﬂl %creagpci r%d tgﬁ resulting

I NCr €ase O I nverse se

colipySite maleiial RehidMERily tahe eﬂ?ﬁcﬁeﬂti’jﬂh@ﬁﬁeg&ﬂe@%tﬁ Iﬁoﬁ{ugélcontammg
content never inproves the water 20 collapsibility of

atmbsgpheres uMongvarptiip asé bethoset eernerts analldysdn antamodnt exceeding the
increase in the production cost. Accordingly, the

UPBﬁfplémltl ﬁH?F‘ifleéfabPWé nphopRly HPad{SH@ ragoinciegseppfher rettipl potential, but
ollrtS ef A of. about 20% .S connecti on,

als[o fes et M 4 U &M EEGF e a ICk(’f’sgyt%{]}h'e Hversepiegregation layer.
FudBefiorBedhd hséahadebs lift &lch ﬁclﬁ%'i déoﬂ%n‘ QeRer Giﬁlgp(g/cs the water-

aspect of the present inventio ere 1s al

coflapsibilind oft the Feswdiky dompositeh enaerfabadndt iealls @b i Gncrease in the
foregoing water-collapsible Al conposite materi al
predustipnicag). t 6cc¢rélrfgly, e appadimiofof tthe comtentethtreof is preferably on

theI: r(])\r/ err]tolfoﬁ)oumo%h by m ?est’hlts hc%ngéc%%g, (t)lfc term “inverse segregation
(layer)” will be described in detail later.

According to a second aspect of the present invention, there is also provided a
method for the preparation of the foregoing water-collapsible Al composite material
according to the first aspect of the present invention, which comprises the steps of
adding, to Al or an Al alloy, a low melting point metal or alloy selected from the group
consisting of In, Sn, combinations of In and Sn, and alloys thereof in an amount ranging

from 0.1 to 20% by mass to thus give a raw material; fusing or melting the raw material
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adding, to Al or an A] alloy, a |low nelting point
nmetal or alloy selected fromthe group consisting of
In, Sn, conbinations of In and Sn, and all oys thereof
in an anount ranging fromO0.1 to 20% by mass to thus
give araw material; fusing or nelting the raw
material 5 in such a manner that the nmaterial has a
uni form conposition; and then quenching the nolten
in suoly avenagndrahati the materiel ds divifogn zompopitienicandothe ggenching the
i nduce or cause the inverse segregation of the
molltgp &8¥ ,%eqlqj\,}p ﬁé}@r%dlgmgrﬂtmﬁgﬂg[e thys rgl)uc% AT £4ise the inverse

ext Er nal

seggf(:ﬁ? 1{)}1[9 lﬂz folr?%)mgglfogv wgﬁlgg (;r% 1§ Ellr(gl z{f][%y ogfthe external surface of
stl‘i er : hf nggéraéolﬂ r@d‘tccffr'g‘ln é)Fmgﬁ: n‘@ }' Ay bP cf;mﬁ?lme grains of

e exter na surtace O ece

Al mewﬁ@n allo ?ho thidecovemtherdxtdriig sRffadd of ik @lnanrpl@dek QY powder with
selected fromthe group consisting of the nmenbers

thel lost meltiap point nataltdriatloy seloeted from thepeowpdeadisdang ofitheafiembers

the low nelting point netal or alloty such as Inis
listed gboesy tIp thig copagegienothe fadded amountofthodey melyag peint metal or

SINESHST G 13 T 19 (P TS 0L 1o Onie 207 % ass 107 i s reasons
d‘S%‘EH%‘?V\% cvelih liEMijse provided a water-collapsible Al

ch consists of the foregoing water-coll apsible

A pepRamigite aMirgakpyct aEBRIHFEREt Vet HerSis mmget provided
of the present invention. This water-collapsible

a Wwaterrcoliapsibde 2Alt fidm mavhich sqmsw;saobfv\ﬂmeforegd]ﬂn@p:satbl-@nﬁps:blc Al
filmformed by the nolten deposition

COTBPRSiG- E@Sﬁﬂahgacﬁﬁ”dt%eﬁ(?réhe sfﬂfﬁ'a)?Fl?f'g) qfe@ﬁnptﬁ@t inyentipn.  This

oA AT el BB aA R e
by lHé‘&ﬁBlﬁéxP&p%ElﬁBﬁ &&S@ratyh@oaﬁh B?tl&fmﬁ@?kdé&ggttfbgéi% e ect ed

[ oy, I'ting point neta

f r Oml‘hh ﬁlegfoﬂttbr hepsépatdtivg o¥fsudia waier-colasibloal fibnacedrding to
In and Sn, and alloys thereof in an amount ranging

thefthivdhadpect 06 tiROpiekant inmestion comprisesghe steas ofiadding ctoi Al or an Al
fusing or melting the raw material in such a manner
allgyy atlo‘evh@cmgmrmmmlsoraallmn %e&ﬁCFﬁdcféWBdE? grcaw cqnﬁlé%%pf §n Sn,

coxﬁ&g@ﬂ)&%ftlg %n{i %%ugr}d ﬁﬂ)&s édfg A ame % ouqu 1a g %f(ﬁnéﬁfl to 20% by

maSHRNGHBs '@Gvetihﬁaw H’Aﬁirrmi' ﬁjﬁngfb‘i@ﬂ&ﬁné My r@ﬁ'tlﬁﬁﬂeﬁhl inCGsuch a manner
solidify the same and to thus give a desired film

thahtdeomdienigl bas @ uhiform komppsition;aherntadl yspesydng thenesuiting material

there is also provided water-collapsible Al powder
on s syrfacsafi & subsypte: Mea PER-OFIliHDE wimespherst RM Shex quwchmg the

thepn@l‘f)b{%gie:ﬁlirgwnﬁs%tﬁr{lélgﬂ sSiidi Py tgne ggme an tQ)ethESI éi%g a%ségr cétfl
According to a fourth aspect of the present invention, there is also provided
water-collapsible Al powder which consists of the foregoing water-collapsible Al
composite material according to the first aspect of the present invention.
According to a fifth aspect of the present invention, there is also provided a
method for the preparation of the water-collapsible Al powder according to the fourth
aspect of the present invention, which comprises the steps of adding, to Al or an Al alloy,

a low melting point metal or alloy selected from the group consisting of In, Sn,
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According to a fifth aspect of the present invention,

there is also provided a nethod for the preparation

of the water-collapsible Al powder according to the

fourth aspect of the present invention, which

conprises the steps of adding, to Al or an Al all oy,

a lownelting point netal or alloy selected fromthe

group consisting of In, Sn, 6 conbinations of In and
coBibimatipnalof &y snd Seesdhlloys thereafinumni amentg irigzing £6M00.1 t6 20% by

20% by mmss to thus give a raw material; fusing or
mafs |t ithity giMe arraw metesal singrosmehing the mawe materitin tsheh a manner

e b U TSRt et e e TSRS

B R A S, AR SsiE s form
h ti ' I | .

» 64 R 11 0 TR SRl i poi

mdiyl oTRdISy k0¢h 4910 iS Bifited IEBRAMPre PR BAkoBIDGY By hidss for the same
detail. According to a sixth aspect of the present

redspuedis¢ussgd atioye én detaihl so provi ded a conponent nenber
for the ry,lmform' ng chanber of a filmformng _
appar ¥Couing, .o sph aspect gk thecpresens drventon.nthere is also provided a

cofBBRe 35t ot §F A 1oPR e JBERL TG P DrreerpRats which i
ol R _ .
O oL Bl DT yAEE PEHB, IR, Foeoing pwater

coapsibleladifitm abedrbiog t6 e thied ayRici HOthé pledeftGhvEniien.
materials, which is characterized by the use of a

conpdeeondingeiotreseventh aspdct bfitheqiresenyinvbatidoe thepe dvdlsteprovided a
ith the foregoing water 15 collapsible Al filmon the
m frdeeqveriagfilmyformpg materals, pdich isechiractarized biyrihe use of a

S s W S0 TRRBAE A A e s
colAETVIE APFikinfih, B ptacelthebAGH IR CRTRRNARS FSRARE Chamber

for the filmformng chanber provided thereon
of aHf@nf-fdrmidg appanrausrit hichl 5 fitle 1o $orintd &1 a tshiBjestUiofl BCReated, and
thereof in a substantial thickness after the practice
whigh eompgises the sigpp0ddetashing dhe compbueny meémbérnter e fibm:forming

chigbes, P RE ARGIFRT Yt e BEBMGPEnE FBRTA ehesied an the surface
iy i ) d/

S S SRS S R e

timsaperiod; Odrlda plsdnb kLpoingt teMecamPohdnt t ERbe €8 !a %Ji?t@fédcontaining

recover only the filmdeposited on the conponen
atmasphese, Sord instansé,s an ragmosyfheteh eofitaining ovavdmgvarat espal snd/or an

fromthe surface of the conponent nmenber for the
aqueous solution to induce the disintegration of the water-collapsible Al film and to thus
peel off and recover only the film deposited on the component member and consisting
of the film-forming materials from the surface of the component member for the
film-forming chamber.

In the water-collapsible Al composite material according to the present

invention, the external surface of small lumps (or pieces) or powder constructed from a

single or a plurality of crystalline grains of Al or an Al alloy is covered with a film of a

low melting point metal or alloy selected from the group consisting of In, Sn,
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25 filmformng chanber. In the water-coll apsible Al

conposite material according to the present

i nvention, the external surface of small |unps (or

pi eces) or powder constructed froma single or a

plurality of crystalline grains of Al or an Al alloy

is covered with a filmof a Ilow nelting point netal

or alloy selected fromthe group consisting of In, Sn,
conmbmatitnsaft incaed i, ahd aBoys tBereofiad thictedgrs, thiveAbcdmposite material

therefore, this Al conposite material possesses such
pogsessse rsurk propeities that dh cen fafficiendy ;beb@smitegrm@gara@@@pmd in a

Collﬁ%sedlna |stue ant ai ni

ng..at nos
maifipie GOaLRAL mpinngy I 1O GREI OF {0 DKE Epfisstingof his
Al dﬁg}lﬁggké fha %a?Hveg qn%éeu&ﬂg' &Odlgl%{eégdtﬁ)gtwlgle %eneratmg éfdrogcn

egra ner at r'o
gadofneﬁ@gﬁ%eﬁf;e BPhidthR ﬁﬁ%cé&ﬁﬁ{gﬂj RO, fllhf jst Jb%hfadi |t6na'c%mponent
appli to a conponent nenber for a filmformng
mebEp €or (as Bilh-fafmiag batinber pduah ea)s, a cbafffld plaenNsd Silth Nghndisting of
filmformng materials inevitably deposited on, for
filmfforming enatsuialh inevitabliyl deppsitedeond dier imgtanedasudhi & afflsrplatagluring
process can be peeled off or separated fromthe

thef Hipdepming PrOgESS cAp i &qqlfcslnoféfort tr@azefed: HRpo diet @lag ihigugh the
dlsmq%%ratnL ugib tlhg /ﬂ%%) p%sﬂe 9 cfjvaluabtlg]l%efa qsl 1{rpclfugrr{nﬁlntge %'Qm-forming

Pl s cant errfcien e TeCoveré
malGRES che Qﬂfléﬂ:ﬁ'ﬂ)t IBHSrcE@\%r&fj £ohf thd "(‘lep&‘i’t@ﬂtﬂﬂ?ff‘ ’thJsh Eeclcd off. In
wat er - col | apsi bl e Al conposite material as wel t he

additiof,| tlhmwdtdfrardlllabilyle Alpecoymité\ndtériahas well ammdﬂrfllm, thermally
consi sting of the conposite material can easily be
sprpyech ¥ efilnbyorsihypowder @@@%@% ok theogoppesitgcmateniak gen casily be

rief, SCri t|on of t Drawi ngs Fig. 1is a
Pr@ewgﬂ’dﬁ"@% RIgt FﬁS%HW Ry ﬁéonc‘?ﬁ’ﬁbo& ti on and

structure of an Al -In conposite material according to
the present invention. Fig. 2 is a graph show ng the

Brie?DeRédiption 6h@Hedff¥ingé i cs of an Al-1n spray-coated
film(or an Al-In deposited film with respect to

wat eFig. Nbisea speondticcdiagmam Fhaying(thy compesitid) apdrstge@phof an
showi ng the solubility character| stics of an Al-In
AlIn epmppyiteymatstalcagcording tgshepresent iNVAtion. t he
tenp rature of rm bar
o ARV ASA AR oW (6 spioPiliey RhraclpriiicSf o8 Alin Gfpay-coated

ﬁhﬁ]e(ﬁ'}p gr} (a@(u%% éﬁ s?t&g?%ﬁ thfﬂegﬂ%ﬁﬁ) \gatrei; rl\g%ﬂe% c&fldl!}ﬁ(gl X Ea) is a
baOfrapi €hoWink nh@mlﬁMht}Odtaﬁhérishm of &PAL-8¢(1%) spray-coated f11m as a
function of the temperature of warm water, while Fig. 2(b) is a bar graph showing the
solubility characteristics of an Al-In (5%) spray-coated film as a function of the
temperature of warm water.

Fig. 3 is an SEM micrograph of the Al-In spray-coated film prepared in
Example 1. More specifically, Fig. 3(a) shows such an SEM micrograph of an Al-In
(1%) spray-coated film and Fig. 3(b) shows such an SEM micrograph of an Al-In (5%)
spray-coated film.

Fig. 4 is a photograph showing EPMA images observed on the rupture surface

of the Al-In spray-coated films prepared in Example 1, wherein Fig. 4(a) relates to an
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25 Exanple 1. Mre specifically, Fig. 3(a) shows such
an SEM m crograph of an Al-In (1% spray-coated film
and Fig. 3(b) shows such an SEM m crograph of an Al-In
(5% spray-coated film Fig. 4 is a photograph
showi ng EPMA i mages observed on the rupture surface
of the Al-In spray-coated filns prepared in Exanple 1,
wherein Fig. 4(a) relates to an 8 Al-In (1%

Alslpr(4%) cpmtyexbafed fiimeamd Hig, g4(b)41(ch)tcsrteIaatﬁddnt(@%alepné\y-cbﬁted film.
(5% spray-coated film 5 shows phot ographs each
| | | udtig-adi S@W&@hpmmmesac i Hlustatirtg ttﬁm pdegessast dnl Wthh the
filmis peeled off froma substrate, observed using

deg%tgfi lfi{nels Pesled el from g sg}pﬂra}g QPWWG@)@SJ% 3 ﬂ.gbgtrate covered with an
SR S5 S o BT R DGR rose s

1n§§5ﬁ1 jen@ Qut the Invention According to the
wat ef - col | apsi bl e Al conposite material of the present
i nvention, the external surface of small |unps (or
pi eces) or powder constructed froma 10 single or a
Best Muaadeifoy Cafrying mdithe hevegtianns of Al or an Al all oy
is covered with a filmof a_low nelting point netal or
al | oydeserdins de ‘thoWP‘leFréo%"rPé{%e e%1n§ﬁ>l§pﬁ>~ﬂtj a?atqrﬁﬂ @n the present
and _ al

iR o s nef s Pl RS imicSED) SrSBiiBi Procted from o
sink¥ &1 4 Blurfy o??xﬁ%la}{i&e%rﬁh%ﬂh?gfﬂ aflby fSOéJv@&a%m 2 %m of a

I sture-conta nosphere such as’ thos

loworiching pgint frétal B8t AlGeseclv@tE fromvather gl’dapoéon@fstxﬁg of In, Sn,
aqueous 15 solution. Al used in the present invention

com}nabenmfelncm %n, g glipystheicof and adwordingly.cthe rwmftr;coﬂamible Al
herein is r E present i nvent| on Wil

coRgPElfn Eeterl Ca‘é%?‘lyb & disinicgrated o sallRsClomeR dpRiglugcocontaining

atrﬁ&%&\g}’cr s%%rx a:gt{ﬁgé ({Hla?im%f %} Qtra e]elrl\t'atelirm\{v%p trlv%lr};qr ar al(le aqueous

ems a Ionar

soﬁﬁ@ﬁorAﬂhs&Y Sh QRS p*i’ééeﬂ‘@ihv‘éfltléry Qﬁé?yabe O%E%Hﬁltzﬁﬁmgzﬂlﬂu?ltles, but
e Al-In conposite material, the el ectrochem cal

prqifetablyt usad helnefrf BIparcal. bﬁte\/]ﬁ&smnﬁinvamﬂ)nl will Ieréundgebedakribed in
qui te hi but any ionization of Al does not proceed
detai] withge r@%m@r frred pabodizents ofcthgi presenpiinvention wiile taking

t.he natural | X destro ed an
AR BT @ed 1 3PHOBAY deking ARIn Andoh T SR 4B’ way of typical
exgljpi)]"&Frence woul d strongly accelerate the ionization
. At this stage, Inis present in the Al-In

syst @&inthet ADUE composite material, the electrochemical potential difference
between Al and In is in general quite high, but any ionization of Al does not proceed in
the presence of a naturally oxidized Al film. If the naturally oxidized Al film is once
destroyed and Al is directly combined with In, the potential difference would strongly
accelerate the ionization of Al. At this stage, In is present in the Al-In system without
undergoing any chemical change. Thus, it would be necessary to cover the surface of
Al with a film of In while preventing the formation of any natural oxidized film of Al.
The metal In has a low melting point (157°C) and never forms any solid solution with
Al and accordingly, it is liable to cause an inverse segregation phenomenon upon the

solidification of the Al-In system. When applying a material in which In is uniformly
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25 under goi ng any chem cal change. Thus, it would be
necessary to cover the surface of A with a film of
In while preventing the formation of any natural
oxidized filmof Al. The nmetal In has a [ow nelting
poi nt (157C) and never fornms any solid solution with
Al and accordingly, it is |iable to cause an inverse
segregati on phenonenon upon the solidification of the
dispersedh toytbe etirermvil espraying vtechpiquenertele paying sphdighattentios to the
uniformy 9 dispersed to the thermal spraying
diffesenssiig Gsnswqtrqt‘éee@aﬁrl ?ﬂj’ @p@ar%(r:rsats@&rﬁgatm rthsmwn@non takes place
difference,in iV n

dug 19, 1 a??n&hm&haéﬁ‘” SRy 3&@@ § Ml a1 i BRpie AR Shereot and

ac%g%ggjé& ve e gg{lmti{]er eo Ot'ﬁe alﬁﬁcﬁ g&ngi}m(ﬂe 0L grains can be

coRete @ Wi thé iveRe Gegbgdtion mmbmw sprayed parti cl es or
grains can be 5 covered with the inverse segregation

| ayeFoothi$ reasémractdrimgrie aspofer@d corteidimentt ©f shepprefent iwdntion,
enbodi ment of the present invention, an A
ans'?alr waz—@mt@@j film 1%, fer instapce, formed on the rsyefaccoafl ahwbstrate to be

PTGyt 2P GBS B SRCER BTG ?@ggxb(%wamermal spray (or

motll!gﬁ )ﬂgﬁ%mﬁ@ﬁ ?tgceﬂrﬁ%iiue ﬁﬂgtcﬁ{‘ﬁﬁ ?1?3?%%#1 rﬁl&fsgﬂé glg?f(s)ggfyncgspersed

in the AlhRatfik. n%rsb%mﬁ&aﬂﬁblm ing &ddd 1Mst§ri&V\Ettched FRI 1, the resulting
I nstance, attached Fig. 1, the resulti ng Al-In

Aldp lspgayeamatedcfﬂm tonsistnafi asit Al-bf coampoiite hrmtamirpompnsmg at lcast one
material conprising at least one Al-In grain

Al4qn gé'ﬂﬂy(“f Big: lapnlynfogr ;ﬁétlmcry%h@er &rains %w éthslhlath‘i) P&‘fhe@if) which

onsi sts of, .an stal |
cofifie phan Al Py R Bt § 784 18 &r%sb%ﬁg%ar%ust%?ﬁp%ﬁ@ jthin the Al
cr%a?’lﬁj ea%ﬂgi\?gif gﬂg E}év)’(ctrsg:kggﬁgs u&%’ﬁg&% ?@ he&ﬂr&fsqﬁf le ¢ Eal Surface
of eySitciydtallige gfami 0. 1. In this respect, it would be
consi dered that such a structure is fornmed by exuding
In piregbiﬁtret?pwt,hié would rbeseersidenasl thatisnch @ sthwtwrarit doemed by

oG B R b i 5 AR Bl n e
to ?n% q‘ﬁ%k%}u@f aﬁ&?oégl\étﬁt%aﬁggt ﬁ& d}?mg Fﬁea ?1%118;1 sgnigmé stg;}r éas n?]11 as the

vokithe®rid ﬁ{rﬂf'ﬂagc?b’f fhaoa g{? mtt(;"@xﬂfe"’Ih 'ibré@ﬁ’t ﬂ'lQhet Ru&ry§afiife @ain to the
i nverse segregation 1ayer and accordingly, tyhe Al

extemastmkﬂacme)fag@r ggat andotel thubefotmyv en eidversé segregitioan layer and
i nverse regation |ayer of In. Thus any oxidation

aceordinply, éhﬁf erystallinge aggregate sveuldi lwecgvgr: WIélarsugle an inverse

sc%F%gﬁgégﬁeqvﬂ%q aﬂ'ggls glgygﬂ gtllcgneop'ﬂlteesrulr Ace 6 Hmet}llu crystallmc grain

can be suppressed and an Al composite material can thus be produced, which has such a

structure that In is brought into direct contact with Al. Accordingly, the inverse
segregation layer of In present in the Al composite material according to the present
invention may undergo the acceleration of the ionization of Al in the presence of
moisture, while the layer per se undergoes shrinkage to thus form and hold the novel
direct Al-In linkages and the ionization of Al can thus be sustained. The ionized Al has

a low solubility in water, immediately forms AIOOH and is then precipitated and

10
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structure that In is brought into direct contact with

Al . Accordingly, the inverse 25 segregation | ayer of

In present in the Al conposite material according to

the present invention nmay undergo the accel eration of

the ionization of Al in the presence of nvisture,

whil e the |ayer per se undergoes shrinkage to thus

formand hold the novel direct A -In |inkages and the
aceardinghy, iibne\a cabises samytibuis saturatisk i watr amddhisgnay bel halpful to

has, a low solubility in water, inmmediately forns .
maiptain-thenigaction: hdn ofies YPHS. AV RED GFROSHIE EéBg%Ial‘FgPS} Wwhigh an Al

S TE b A Ao E s v
m%ﬂ%con%ﬁ@g%?%hﬁ%s&gﬁ asc‘h’l?ﬁttn{o% frer€ @oﬂ‘{ﬁ:inﬁlgg \?g‘te{?‘lr\]weater vapor or

Spray-coa een 1orned accordi

anfagL&8R1 sOMmtIdh Ohe M IResehOinahe FiYaplebited EiAtcames Rclose contact with
atnosphere such as an at nosphere contai ni ng water,

thevaodsture aynd rinitiate$ ita mlisinfegratien, she ambuont, oftthe filkh ipgradualty reduced
in the spray-coated filmconmes in close contact with

ang tthe film Snallyedisarpeprsiframthesurfaee of the subsiate i on, the
anmou of the filmis gr |1y reduce and the fil.m
1 marihy Toreeampcra-ouuh Ahba sl hERATH oot frcor e to the
. fo i . r. i i C . .
oSk, 3 XERRSAty HUR SR LUPIES) Wop  mixin
raf¢l T g Virdh 0.0 ARNAOR bpmadd! tiede | SibStaAndds| ¥ mbltén together to
m xing 10 ratio ranging fromO0.1 to 20% by nass,
unifossly dispssathecn andéorrfi, toethd b8 hbpy tim thenAl oratrix; the resulting
di sperse the In and/or Sn, or the In-Sn allqy in l&lhe
uniforpameltse mixare issiOrmed dnto anfodaPid Yare: tnthys igm @ thgrmal spray

bS50 o 8 S S PG B L g st

i Pfa% £6t 4 fﬂm i &%H% Qgpﬁmg?@&o&%hwitﬁ%n%%ﬁ?%g% film by

or a fi orm ng apparatus 1s covered w

spRlyifO RO ShbRed irhittfRY dib I stiyfabg Witkinmel h@boxididing extradsphere
the surface within a non-oxidizing atnosphere

aceardongdinghet Glatmieespraying teqhmigrentg thas hpiegele and sohiddy the molten
guench_and so] i di fa/ the nolten m'txtur

) hus,
i OB GRpBiEHEd FERBRont GROTRbAr Phar Gl olip s, Sigaber can be

can_be ,.prepared, whi.ch i ' ' .
priape e SRRt WU BRI Bl sprayed A im on the
suffdéd AeFedNCMROhas ARcdAFSh@h' Gidcl¥sdie 8Povd, 1RSI SPRY-RBRYESIm thus

the spray-coated filmthus 20 prepared consists of an
prépartdcamsismost aneA hi compoisite onaperiab corgprsisg aginglear agplurality of Al

plurality of Al crystalline grains _and an inverse
crystejting graimsandapeinverss sqgregatian fayerwhich i afiay ofrlngnd/opSn, or an

In-5n Ql{ﬁ)&}?ﬂy@{ié}? %\%29@?2%{%&3 (s)l\xlr a[cse of t ee cerﬁtglliigg lgra?rlflsr. face

As has been described above, the Al spray-coated film can be disintegrated or
collapsed by dipping a substrate covered with such an Al spray-coated film in a warm
water or by spraying water vapor on such a substrate. For instance, when the substrate
is immersed in warm water, the hydrogen gas-generating (or film-disintegration)
reaction is initiated immediately after the immersion, while vigorously generating
hydrogen gas, the warm water is gradually blackened due to the In and/or Sn or the

Al-In alloy separated out of the spray-coated film on the substrate as the reaction further
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As has been described above, the Al spray-coated film
can be disintegrated or collapsed by dipping a
substrate covered with such an Al spray-coated filmin
a warm 25 water or by spraying water vapor on such a
substrate. For instance, when the substrate is
imrersed in warmwater, the hydrogen gas-generating
(or filmdisintegration) reaction is initiated
proqendsdang, dingllnfthe sprapreoataddimiio gpmypteitdly didinfegratediapd AIOOH, In
%gnerating hydr ogen gas, the warmwater is gradually .
angyop Sedtedre difeln flayneemain im theowarsy water Wethe fotm (pfqreeipitations.

ToéBahe e Bveiuur oo FRoRH ety Bharorerv EpiRDe digsimcention
fhipR! - i . : :
O g0 5 BASOERN LI L oS MR gropopion o

quantit§Yof HRMBVErsé Sedr&i@tivANDeYBE Blosé B Id/ &SR &f Al-In alloy. These
preci pitations. e higher the tenperature of the
faor@ twell , bet fpgpanaont drom ghe data plbeed oh rFigdR&i,ntvaihathioanthe solubility
reaction. In addition, this reaction proceeds at a
charggleristics rafcoagh sarepler(thsr ipe (mimrregwiradnior she) germpleteydigfolution of
ose of .In.and/or Sn

catl SpElFh o5 B reqiBuEIned ACHEFTRre OBPPAEGL B (RE AB ALIn

| ' ; , . L .

35D hE A Aot 1D, 200 405450 Wb ke having

a te@PLafiRE of 30°¢,N60°€0BDPE e 100SSOUNdt FigN2 @ wiB&f thova iRl Rlubility
at “each predeterm ned tenperature observed when

chanauteristics pf aaclkarhple ((HE%jme [imin)-regateidfol itharcdrapletegdissolution of
t hi ckness of 100, 200 or 300,umin warm water having

eaqlp samplehpe paghuprsdeiernsiped tempergtureggbservsd when @nmgisdng an Al-In

1g. 2(b ich show the sol yhil.i C acteristic .
% Sagirobaihii hed et ibopsh oy 100 o8 pEATAR b falth Wier having
' &k Qo of sanpl e) at each

at%?@ﬂé?%?ﬂﬁﬁgggbgé%g¥%?6¥éggggerved when i nmersing an

Al - | The (fof@gosip eprag-eaited filinl B PRY:RE RcbiiskfeIBe Plame spray-

100, 200 or 300,umin warmwater having a tenperature
cogting59cDique0isi g 8eoddiky or1wie-Uke bintcried, Hubitemey higewise be prepared

spray-coated filmis prepared according to the flange
acesding to theaklame) SpIayeARtLtecligns wsinsha PPWRerYdRrwnateupl g further

erial, but it, may J.i kew,se he prepar.ed ccord

Bl pe Biatct bt R RCoR SpbERRRR o ARRRR e plasms

faWolBAE fechigRE. 1 thB§hresehBivEdddn, PAEP IR G d
Spggcgrdigégct olqt he arc ?Eﬁsgy-cgatti ngqﬁgéﬁﬁ?que or thlércparc by

mailiggs e fosqpodng ramaimangial end nhepuspraying e moltes @y material on the
i nvention, a spray-coated filmis prepared by 20 .

surfeget 9fray substratedpeqpsnely andisplidafyetbe spmgngingneny ens efythadoregoing
the molten raw material on the .

spray-coating techniques under the known process conditions.

Therefore, if this water-collapsible Al film is applied onto the surface of, for
instance, a component member for a film-forming chamber such as a baffle plate or a
shutter arranged within the film-forming chamber of a film-forming apparatus, the film
formed by the inevitable deposition of the film-forming material on the surface of such
a component member can easily be peeled off from the component member and these
valuable metals can thus easily be recovered.

In this case, the peeling agent (or solution, liquid) used herein is not a chemical

12



10

15

20

25

surface of a substrate to quench and solidify the sane
usi ng any one of the foregoing spray-coating
t echni ques under the known process conditions.
Therefore, if this water-collapsible Al filmis
applied onto the surface of, for instance, a
conponent nenber for a filmform ng chanber such as a
baffl e plate or a 25 shutter arranged within the

agent, huf isravinply whianbuoh asfpuae Wakery Watenivapprayy par aquesys sohgion and
filmformed by the inevitabl e deposition of the

thgrefosg, f%ﬁh]ar@m?&p@rm mempey fop dilwforming chambersisuch, as a baffle plate

caf B BHEn RERoa<RRf oFh duned Syl inEdingiisiar BHFol e pecting

r e
ogf il 3 RESHBIES nb Ik SERR: bliten e, B (R0 3Png,would
coA€igerablybby ircfeaSdd TR h’orﬁ?&ir@dj vilE theaGas® i WHYEH EfemivAls Qfe used as
vapor or an aqueous solution and therefore, such a
suclo ppaingragents b br additiorf, iahmchenitahig noh asdileinshs I:m:bvag of valuable
baffl e Elate can be protected fromsufferin

mejalseagd thisevewd im surgiresdy) intthe rsubsﬁ@ﬁ@bfecﬁuﬁtmh@? ﬁ@mrpeﬂ;smg cost
anf3 Qéff%fr‘ﬁd oo AR B A et e SRS ention
ha$§ Qﬁpﬁlaz{ Whtahmbg!e(%fq?ﬁﬁﬂefolrﬂ d‘%&xﬁt@nﬁﬁ Z)r&s(}fﬁk% n?(gs? el %ﬁ% c% ponent

|ng a
méiEee fbﬂflhﬁ-ﬂ‘oﬁtﬁﬁg’\éﬁﬁﬁb&§ sichl dsabbfle m@hr% lfmqium@ hrﬁwater and the
would in turn result in the substantial reduction of
mitémalp cac easslyrig rccm/ceredaasobublsten@sdiadmlgahe sdm@ngmpositions as those
envi ronnent al pol lution. Mreover, the present

ofjthg, élhtlrfeﬁnmaagatg%ﬁ injtiglky psed; Ak innihs form of .SPMSf laafvmgqgw same

mat eri,al s oss osited on
st ARRAEBIE oufle SRRt inonnaCom 15 Fcavesy doat Gpgnarkedly
I
L
wids Vdese ofomatdiRls ichinBeo rédoveredBber ihal methdit | atdrylﬂg&a& the
and in the formof solids having the sane shapes.
filmetoomitigh gnatesial He apr expensive reubstanasnsuchoss enprgcibhe metal, such a

recovery, cost can mar kedl be_reduced, but also the
Prosiohsguetal ggn fffﬁﬁy P& CeRPEERpd Zba{ r2pgheng pfilmeconsising of the Alalloy of

thd gx%s%gp rn?Veggllé? k) n(?c? tt{%ogﬁ{déo?k mtog{ oﬁéxﬁ %l%ﬂlbgle for film-forming

over éd nSUam
chﬁmbé?sfsﬁé}maﬁﬂ bﬁm*e%ﬂzit@' M%n@Ebe%ifRﬁﬂ?'tH@aﬁﬁ!ﬁﬁﬁ@rﬂS@s&H% Al alloy
as a precious netal, such a precious netal can easily
filimetorthe aumlpenierbyndﬂm& yvould gerniit theceasg rerhovad) opfredoleryAlf the film
alloy of the present invention onto the surface of a
CO@%W eh filmefpmaingf pateripls inedtalih gcmn%‘@er@e Joerhbersdyging the

ficall | i i on of
fil a fnthd s acga%o'na {fgmic’ }(:7‘ ?Illmegs?ng t¥le mem er %P wat%?%r lgy s;?raymg water

vapor on the member. Thus the present invention permits the recovery of the
film-forming materials without being accompanied by any contamination of the
materials. This recovery method permits the reduction of the recovery cost and the
recovery of the film-forming materials in their high quality conditions.

Furthermore, the water-collapsible Al powder according to the present
invention can be prepared by preparing a molten metal in which In and/or Sn or an

In-Sn alloy is uniformly dispersed in an Al matrix in an amount ranging from 0.1 to
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20 filmto the conponent nenber woul d pernmit the easy
renmoval or recovery of the film consisting of
filmformng materials inevitably deposited on the
menber during the filmformng operations by sinply
i mrersing the nenber in water or by spraying water
vapor on the nmenber. Thus the present invention
permts the recovery of the filmformng materials

20% by oass,behilegmakiog wsanf the thgpuleny efent caeduntaredwitbin ahinduction
25 materials. This recovery nmethod permts the .

fumagr,gnq ten spraying tﬁ%&“@\ﬂé‘flﬁ neQjten mefal Wikin ananoRddigingratmosphere

the.filmfarmng nmaterials in thelir high qualilt.y.
aceqifiine, oot Knbt pEigre echpiabe e Shis. ity 3nf sality the sprayed
méRAdgLiapccording to the present invention can be

prepared by preparing a nolten netal in which In

and/ Nowsthe gemdatidnNof iy ddgdedYgaks and thd iddiy Rﬁit&ﬁ@ﬁ A0 Hefeunder
an Al matrix in an anmount ranging fromO0.1 to 13 20%

bellgserded in ditalle maki ng use of the turbul ent effect
encountered wthin an induction furnace and then
spr aylibsgeanyentional, hydregenraeneastingoldey Wateiah requires the use of an

RS 8 TSRS oA B e o

prE RS uidPhs TR a0t DAL AULPUAEE g v and
wde WhpoE il Refition telgt addeoud BAUGOMY eTRik A &omposite material can react
hydr ogen-generating alloy material requires the use of

withwateroewater sapart i bnothruwordsethisadleconymisite pitdyiad isMeparated into
bopP (AIGORS 58 <lrmeRtal i WhhyHHEie PrEHBE0en WAHE ARe Al in the
colf i ERLG T AR St bl “EERsstiPel s iPPeRa TR s generate
i IR B0t SO 3

cailitid fued®Mds rkattionhiney vidnder gbe RdoRebPiof ahé AR, content n the Al
t he _AI in _the corrposite material reacts with water to
copositrppoaisrinhandsthendisperded eondition ercof i the nimyetiab gra thgacfore, the

The el ntal In can be recovered w thout, any
quarfey of g&gqogw &2% &F@ﬁfat%‘&r%’ggé% 193gtionpeanayidelshbescontrolled.  For

thi% ﬁ‘ggsk}'n? thdTAY c%ﬂ'[p\é)sf?réé :J?e%al(f Ak ga%ltpﬁog)frl(?l}cgg blende 9%}1%3 gclfepiexgdr%ng on

_COITpOSI _ erial an erse on _
paitht@Ia® HPurpdied. NEF TS| itamd%tdaed&fgﬁeaxsotdaeto AU the Yollowing

of hydrogen gas generated through the reaction cCan
requicteleptsh bydogen ghd slibuld-be gevdratedriraslarge dneunyl and hydrogen gas
conposite material can appropriately be designed
sh@ggéﬁcgcngabaﬁ over a very long period of time.” In addition, a by-product of the
hydrogen gas-generating reaction is boehmite and the latter is never converted into a
colloidal state and therefore, the reaction solution can easily be handled. The resulting
boehmite can be used as, for instance, a raw material for preparing zeolite.
The Al composite material of the present invention also shows extremely low
electrode potential characteristics in water as compared with that of the conventional
Al-In alloy material and therefore, the reaction thereof with water is accelerated and

activated and the reaction can stably be continued or sustained over a long period of

time. Accordingly, the Al composite material of the present invention has a highly

14



10

15

20

25

particul ar purposes. For instance, it nmay be designed

so as to satisfy the follow ng 20 requirenents:

hydrogen gas shoul d be generated in a | arge anount;

and hydrogen gas should be generated over a very |long

period of tine. In addition, a by-product of the

hydr ogen gas-generating reaction is boehmte and the

latter is never converted into a colloidal state and
impravieds sn-ealledisecrificial anpdicseffast and theaAl composjtetrpaterial can widely

ciRE] s PUTDPHEA O BRS BIOWEOPTr opr | ng zool | Lo, 25 The
Shove TERRFSTL T ooy vl be dheeef dty FRican i FeffRnce to the
o THERCF R, Pt Bl AR A el dmieBPhpd: o Bstricie

to ERAE Speifid BmafIEs Malll water is accel erated and
activated and the reaction can stably be continued or

Exsupleal ned over a long period of time. Accordingly,
the Al conposite material of the present invention has
a hi fetels 1l andhFrowsee a@@m@éw&c@h@aera mixing (rati; o8 i98 1 (wt%) or

A T AT SR e S
mﬂf&'stﬁgé?élmgﬁf&rﬁ@d Y\flﬁhla rP %@%ﬁ%ﬁeﬁ% Qé/yvi aqeat rﬁhtjcnal for the

th reference to t Imta

spM9T doatifg EXARR; emd fheh af ﬁaﬁ&&'i&mﬂmW@d“fdrﬁl@d'cﬁl tHelsurface of a
restricted 5 to these specific Exanples at al

baffleapiplecustd Ntz tacflilm- Nnmmgj apparates esing] hexmd- lﬁkbg&;trhber:oatimganatenal
rrixin%ratlo of 99:1 (W% or 955 (Mm% ; the
prepagsdl ahayg ascqudingetarths melteresrd bypetiame ﬁpmwnﬂtyng techmque In

di
if e Ptk aPeRaRRutkieciute Has shisaqu M apiodrosidizing
atrfx@é’ hERe R § J&ggﬁb?% BRS k%g)ga)% E&HCJ BER thus rmcd is shown in

ay coate orms SUI' ace O

thebaia‘ched Plgate lIhSGl'ds tonrchiod, Rig. B(&) hows Rk ak SEwﬁh&ﬁgraph of a
the rod-like spray-coating material prepared above

sprayconidid ntjlm ocansisting | ofe Allo d(lt%)o emﬂl Bige 3(p) showsatich gan SEM
technique. In this _ respect, | ane spray-coati

mlﬁ@&fﬂﬂhcﬂf@ TERy-eeated dhn SQHSISMHEWFf rﬁldnr(é%)oxﬁa.wzllrbg cleat from the

o RSB e RaTHA L BOR o8l S RrRRIA TGP s e

watdt-dofaSsisie mflﬁtcbﬁl%osﬂ:e' Igateﬁgl@):am%gsyﬁhlcﬁﬁc §§Mown in Fig. 1.

m crograph of a Spray-coated filmconsisting of Al-In

(199 Fartblerf-iag) . wil (liRewdsrobs ckar froanthisEldta shewn dn &igs. dfa)ato 4(b),

spray-coated filmconsisting of Al-In (5%. As will be
whicheshow EBMA images observed on the rupture surface of the Al spray-coated films
prepared above, the inverse segregation layer of In covers the external surface of a
single and/or a plurality of Al crystalline grains. In this respect, Fig. 4(a) shows the
reflection electron diffraction image observed for the Al-In (1%) film and the
characteristic X-ray image of In, while Fig. 4(b) shows the reflection electron
diffraction image observed for the Al-In (5%) film and the characteristic X-ray image of
In.

In addition, the same procedures used above were repeated except for using Sn

in place of In to thus prepare Al-Sn (2%) spray-coated film. This spray-coated film
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data shown in Figs. 3(a) and 3(b), both of these two
ki nds of spray-coated filns are water-collapsible
Al -1n conposite materials each having a structure as
shown in Fig. 1. 20 Further, as will |ikew se be clear
fromthe data shown in Figs. 4(a) to 4(b), which show
EPMA i nages observed on the rupture surface of the Al
spray-coated filnms prepared above, the inverse

wascfpuad 4o bon watgreeollapsible AbSecemppsiteanaterialahaving 4 sectefe and a

a single and/or a gclur lity of Al crystalline ai ns.
composiod §iwdlaedq thase .CS%(abg)i %me»smf%éhe QSFEQRE {Arin Spray-coated
f.eI ectron diffraction i mage observed for the Al-In (1%
"'I'm and the 25 characteristic X-ray i nage of In,

E%@}14152Fi g. 4(b) shows the reflection electron

ction i mage observed for the Al-In (5% film and

t he cAayBiatd c6Vdreéd Xviftd¥n | AEIE(195) bpraylcbataddilin @ientitd1&o that
same procedures used above were repeated except for

pregred) ilsExaimplllages dipped ih owarnu svaperepaineindd 8n602%) Thus, the
spray-coated film This spray-coated film 15 was found

fot;@wm EeSulin werecolpserssi B shown gh theoptirshed é?_ifﬁatSéa)i ® i(C): (2) the

redion il i Sv@%%ﬁsr%@ﬂﬁﬂeg FPRRaP Ry Peingipa of s Birete n
: _ - ct -

i b, EIPBIE SRR PG eSS b IRO0D, 5 e racton

fubtkénpotecled\othe GhAtgoflad blaviedned \¥at €6 Lireéparatd edt bmb@E.film and
Thus, the followng results were observed, as shown

dispersedeinaht achmdwhiegsandb(q)fitadly5ihe )allog Ajlnt mas peekdtdfbdirom the
of the filmwth water initiated i mediately after the
SUBStERYe igdoit WaseliBieth Qi f ghe vatelne Thar festlt: glcarlynindicate that the

hyd . . ' Ly, h
soP AR5 SRR SR PERUE It ot Wpigh sy
an§YforeQnli PesRBBECA&H 1R karhd. OTTHRG: {blid RN DncRId8P a8 B Al alloy
n the rmwater; and (c) finally, the alloy filmwas

filaes the pakéntfinntibhes a sulestoldpsibbfilmt was |ifted out
of the water. The results clearly indicate that the

Examplg3coated fil mwas collapsed in water, and could

of 1 B OVt Bl i SGrmed G s opiact b S T a® ERAE attring
ap rtag:lrsl_e?gfqpég SVHH gbgﬁewgﬁxﬂgﬁ%ﬁ%gbga&vﬁm b&h ovefkd with an Al-In
(5%) spray-coated film (film thickness: 200um) prepared according to the procedures
similar to those used in Example 1, the baffle plate provided thereon with a Pt film was
detached from the film-forming apparatus and treated with warm water maintained at a
temperature of 60°C. As a result, it was found that the spray-coated film was
disintegrated within 10 minutes and the Pt film deposited on the baffle plate was peeled

off from the plate. Thus, the film-forming material or Pt could easily be recovered.

At this stage, it was found that AIOOH was precipitated in the warm water.

Industrial applicability
If the water-collapsible Al composite material according to the present

invention is used for covering the surface of a component member for the film-forming
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Platinum (Pt) filns were fornmed on the surface of
substrates using a sputtering apparatus equi pped with
a baffle plate whose surface had been covered with an
"Al-In (5% spray-coated film (filmthickness: 200m
prepared according to the procedures 20 simlar to
those used in Exanple 1, the baffle plate provided
thereon with a Pt filmwas detached fromthe
champes ¢y vaouymafplpeferming apraratns awhich isiused foarformpagarthin film of a
mai ntained at a tenperature of 60C. As g result, it
mefal-or 3 metak ¢pmpound Uht égmmg%o; PT glegranics-related machinery and

ol AsEhEE o tohcllaPes o) HEbEGnE imorBe gt algycypporation

teé?lln?cf\ﬁ/ & YUsn-pidtfh f.gécmiiégé rgn'athEBWIb atleclﬁl{igtfét t'ﬁguﬁgrrl] Jnevitably

eas e recovered. At thi's stage, was fo

dcf)bﬁted%mﬂ: \WaFad¥r BF itih tahfdnémt MBMLERTER WAt BIm-forming chamber
ndustrial applicability I'f the water-collapsible Af

duciogyptbe ifilm-foaméng atocassccandbegetlod tdff fiome sleninenibey émtai mdisture-

is used for covering the surface of a conponent nenber
copigining atmospheeAngdi Gap ths baieepearcdf Acepsdingln the present invention
. filmfaqrmng, apparatus,..which.is used for, fqQrm ng.
is gt upsthfog ety of imfopming malsrigl ip dhc elds Which make use

] C I roni cs-rel ated nachi nery and

(ﬁ?ﬁﬁkgﬂggggﬁgﬁﬁgb%ogﬁ or instance, the sputtering

techni que, the vacuum evaporation technique, the

ion-plating technique and the CVD technique, the film

inevitably 5 deposited on the surface of this

conmponent nenber for the filmform ng chanber during

the filmform ng process can be peeled off fromthe

menber in a noisture- containing atnosphere and can

t hus be recovered. Accordingly, the present invention

is quite useful for the recovery of filmformng

materials in the fields which nake use of these

filmform ng apparatuses. 10 17 What is clainmed is: 1.

A water-collapsible Al conposite materi al

characterized in that the external surface of snal

pi eces or powder constructed froma single or a

plurality of crystalline grains of Al or an Al alloy

is covered with a filmof a low nelting point netal or

alloy 5 selected fromthe group consisting of In, Sn,

conmbi nations of In and Sn, and all oys
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thereof. 2. The water-coll apsible A conposite
material as set forth in claiml1, wherein the content
of the foregoing In, Sn, a conbination of In and Sn or
an alloy thereof ranges fromO0.1 to 20% by mass on
the basis of the total mass of the conposite material.
10 3. A nethod for the preparation of a
wat er - col | apsi bl e Al conposite material conprising
Whatés duimpsl iof adding, to Al or an Al alloy, a low
melting point netal or alloy selected fromthe group
L. condi wategrgolkapsitle Adncomppepife naptesak beffa?tﬁ“?aﬁiﬁidmsﬂlagﬁhe external

sulﬁpeﬁﬁgglailg%{:%gfgr@g Qra(ia()rlnlg&}l GI g‘Pﬁ’ai? gmg’f'eorr: %Bqth?y 0 crystallmc
grai RS 51’ Aot JEAT @ }n?st c%%l%h \§1HFQ fﬁlﬂjﬁtahlgﬁf ﬁl@l\“ngﬁxtoﬁ{t rx?tlﬁal or alloy

has a uni orn1 nposi t1on; uen

sclB@bd @i A gﬁh@rmkmhﬁ%ef rmnsmcﬁmhmnsadfnm%ﬂe&? 4n<a alloys
thus induce or cause the inverse segregation of

thekewfegoi ng | ow melting point netal or alloy on the
external surface of small pieces or powder constructed

2. frohhe wa@rﬂgllwsmle Al gbmpasitet matgfialcasysst &rthi ieclginnil nwherkin the

cofp P e A8 RS s Bk Y RS rnge
froﬂpd) o ?6%%y ﬁgﬁsa(ld @X bgs‘ﬂ gf:t?}g gotalg'gasfs o??ﬂe{ %)%g%gﬁéﬂlatergl

m

consi s nation o
3. all ay ﬁleﬂ‘hﬂr £if thed re{:}aféﬁé&ro‘f C@'vl'aﬁ&sddl’llaﬁslﬁlle Al |@nposite material
consisting of a mater col | apsi bl e Al conposite

comptising die stepssaftading to AhocimiAinalloyra 18w meltihf@oint metal or alloy
wat er -col l apsible Al filmas set forth in claim4,
selogted &fom thee Sfqupngansisting @édn Se.cenmbinatians efhln and Sn and alloys

t tech met hod f t.he
el e PR oSSBT 0ok Roaperinb RS 19 RIS raprigaterial
fus?:ge o?t ﬁT%ﬁlngOftheaq%n%atJrﬁ AS!UCH rt tﬁ‘L dﬁH q}fat?lﬁael Ry a umform

ting pornt metal oraloys gro

coxﬁ GstiGit;i Bfd Ofheh NqueBidhing O P2 Tiﬁ’élte‘ﬁnSa\Of maferAD dinSR fnaﬂ ox1d121ng
all oys thereof in an anount ranging fromO0.1 to 20%

atninsphers 4o thus tidiee @ vausa thcainverat segredation wf ihrefotdpeingdew melting
material _such that the material has a uniform
Poiab sl iof rHpY oF s el %lpﬁaaeyphgniﬂh picEessf| RAVYHgr eenstructed from
eri al

= SRR o Al O THeRE Bt R ah Al ooy s the externa
surffR@ o fhd smAPHRY&D:" Wd@?"&'ﬁfl 'tl?é lofwomﬁmnﬁqﬂoﬁﬂ hdl8 3By selected

and to thus give a  desired
fronethe igraupl doagisiiig ef 1A Spavebaibitniosi ofth agd SH aad alloys thereof.

wat er - col | apsi bl e Al conposite

A water-collapsible Al film consisting of a water-collapsible Al composite

material as set forth in claim 1 or 2.
5. The water-collapsible Al film as set forth in claim 4, wherein the film is formed
according to the spray-coating technique.
6. A method for the preparation of a water-collapsible Al film comprising the steps
of adding, to Al or an Al alloy, a low melting point metal or alloy selected from the
group consisting of In, Sn, combinations of In and Sn and alloys thereof in an amount

ranging from 0.1 to 20% by mass to thus give a raw material; fusing the raw material

such that the material has a uniform composition; thermally spraying the resulting
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5 material as set forth in claim1 or 2. 8 A nethod
for the preparation of water-coll apsible A powder
conprising the steps of adding, to Al or an Al all oy,
alownelting point metal or alloy selected fromthe
group consisting of In, Sn, a conbination of In and Sn
and all oys thereof in an anmbunt ranging fromO0.1 to
20% by nass to thus give a raw nmaterial; fusing the
maténél "8k ethe adurflle S6fCA §batratehgh rxaheﬁJoﬁidii_igg AmUEEHeRd; Mnd then
conposi tion; and then quenching and solidifying the
quenching thegthomaly sgrayed mpr mgienigl tdhsolslifyetheishimerand to thus give a
non- oxi di zi ng atnosphere to thus forma desired
degjssdcfély: product. 9. A conponent nenber for the

7. chafel e FOLISIE PO cariseet o GraeRE agplioal composite
mgtg}qeglggget fg.nw gl'ém??lolr@.ps' ble Al filmas 15 set forth
I'n claim4 or or

a water-collapsible Al film

8. Pr epapReholYfok NBe éﬂ'b?ﬂloﬁsois%terfcgfliﬂ'blﬁl@ Al 36WIE- cobtpristhg the
i iy

nmet hod for recovering filmformng materi a

stepbaf addirg,itd &d obyn halloga low xﬁeluﬁgﬁm anmdtal m‘eﬁlmw sele@teddrom the
filmform n? chanber provided with a water-collapsible

gro\p cansisting at {th éns archmbénation of dk andSnawd afloys theieof é an amount
9, as a nmber r the filmform ng 20 chanber of a

ralf&%frpa} ﬁrﬁ BaY J0A5S 19 Ahuggins aaa‘fvl mateiial; fusingethedawnaterial

su&Fma?.‘fﬁe }ng Eglh eghﬁﬁ?m %pl%gﬁélﬂ&? Hﬁrthé? ué&hﬁ%ﬂ%éolhdlfymg

ng t e conponen
thé %sultﬁx?%itéﬂlmﬁ)oﬁﬂﬂlﬁﬁg GRAgAR withAvd G&%kﬂ%ﬁg atmsbhere to thus

mformng materials deposited on the surface
fomheﬂemfedlpm“aiesumﬂacttl al thickness after filmformng
processes over a long time period; and then exposing

9.1 heAmmmwtmmhﬁeﬁor the falrrrrﬁlrmmg chagher of Aiffig-fosming apparatus

ch PR Ee it ) SBPOSIPBhe G TS SyetRcoRARsPle Al film a5
' A e f

ol S5 A, 85 TUPRALARBIAEEL] 0 BEEARl 1V motos o s

fort ¢h ¢1@int BUS recover only the deposited fil mconsisting

of the filmformng materials fromthe surface of the
10c omAomethbd rferrieeovérong file-fofmihpgwhaenidlsyochatwetdrized by %the use of a

component member for a film-forming chamber provided with a water-collapsible Al
film on the surface thereof, as set forth in claim 9, as a member for the film-forming
chamber of a film-forming apparatus in which a film is formed on a subject to be treated,
and characterized in that it comprises the steps of detaching the component member for
the film-forming chamber provided thereon with the film-forming materials deposited
on the surface thereof in a substantial thickness after film-forming processes over a long
time period; and then exposing the component member to a moisture-containing
atmosphere, for instance, an atmosphere containing water, water vapor and/or an
aqueous solution to induce the disintegration or peeling off of the water-collapsible Al
film from the component member and to thus recover only the deposited film consisting
of the film-forming materials from the surface of the component member for the

film-forming chamber.
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