CONTAI NER FOR HOLDI NG HI GH PURI TY | SOPROPYL ALCOHOL BACKGROUND OF T%ODSQO 4
I NVENTI ON 5 The present invention relates to a container for holhfﬁﬁs
hi gh purity isopropyl alcohol (1PA) used in the electronic industry such as
t he production of sem conductors and the production of liquid crystals
which extrenely dislike the inclusion of nmetal 10 inpurities. More
specifically, the present invention relates to a container for hol ding high
pw.isty | PA even after the high purity isopropyl alcohol is stored for a

| ong period of time, the total ampunt of netal dissolved cgn be suppressed
bel ow 10 pg/ m (ppt) baseNDHEINE RQie HOAIGH N HEGH IBURITRhe qual ity of a
contai ner for hol ding | PhAsgsgsbih Afheyeirectronic industry is generally a
glass or plastics in the case of containers of small capacity, whereas in
the case of nediumto |arge containers 20 having a capacity of at |east 10
liters, stairbackcuieda 0B TEmenargyrigyed by considering strength-safety.
In the electronic 4 S Laldy in-the ] CO taQr, i try, with
an abr upt %t echni ca*&?%%%%??gnﬂggrgln%ni a lu%ezs;ﬁgo% %ﬁ%ﬁgﬁeg?%%%at tern 25
si ze and t he Pokddeg righ tpir Hhansarr iyl askanhalat €PAi @sasurin itde are

required in | &leaptoRibeinghem¢abecnisad i peshiciadbdrying, and the

anounts of these,chemcals to be handled are increasing, \Wen | ar ge

quantity of |PRRFSORIMTEREE B0 RFREAFYTE LFhtSh nerdEiit FAS &L nl ess
steel is ordiwaichyexseemaby adtohtlee nete fixichodibmg i Recddowever, when | PA

recal |1 ¢ Wont by 158 O MEELIRLON: fea iy WS Relnd SR [ 0T
hol di ng cont afdéates to2a container for holding high purity IPA even
after the high purity isopropyl alcohol is stored for a
long period of time, the total amount of metal
dissolved can be suppressed below 10 pg/ml {ppt) based
15 on the high purity IPA. '

The quality of a container for holding IPA used in

the electronic industry is generally a glass or
plastics in the case of containers of small capacity,
whereas in the case of medium to large containers
29 having a capacity of at least 10 liters, stainless
steel 1is generally used by considering strength-safety.
In the electronic industry, especially in the
semiconductor industry, with an abrupt technical
innovation of a miniaturization of the form pattern
25 size and the increase of the diameter of a substrarte,
high purities are required in IPA and other chemicals
used for washing and drying, and the amounts of these
chemicals to be handled are increasing.
When a large quantity of IPA is handled, a
39 Rmetallic container such as stainless steel is
ordinarily used as a container for holding IPA.
However, when IPA has a high purity, the contamination
of IPA by a metal dissolved from the metallic container
poses a problem in a state of being stored in the
35 holding container.



Especially, in the production of sem conductors in recent years, with the

m niaturization of the device, conditions against the contents of metallic
“iI'mpurities (including a mst or a particle) in |IPA used beconme 5 rigorous,
and when IPA is stored in a holding container for a long time, the holding
container in which the total amount of netal inpurites dissolved in high
purity I PA should be 10 pg/m (ppt) or Pelow is required. 10

Conventionally, in order to prevent the dissolving of netal inpurities from
the surface of stainless steel, nmethods of polishing the surface of the
stai nl ess steel tBspekialhe, sinfobe EnoduhtiburOéxaﬁpﬁeoadnethod o

erf orm g Dpiiag Poblshi 09:A" A8 mEheRLNG ¥k eoROLESEhBIachaYE, boen

di scl osed. Fur- r nor e anes en Patent _Publication No.
268599/ 1995 ﬂ%@r%’s%s SABREBETN Ehf—héoé‘&??ééeoéf mgtaddif| dEBUELEERSt o

el ectrol yti c(petishing, aCﬂLéylag aupabeatieneahneph ated bhegbmeenperature,

and formng a. ol ore atin ni,s ver,
when a sﬁé|n¥%%%r%?EEIa?§ gﬁﬁfeé R + OQEOESﬁIShIngﬁ?ggg#ﬁeégﬁfgt?§§

pol i shing anﬂoel@clongytmmepothshhn@ﬁlngheontéan@a prowhéchcsheai ns the
amount of a gBtal ghsinkved hecall eiplroteRPEiLAIREa aRdnihE 25 attained

| evel does not satis é desired targ in the g ﬁ I,nventi on.
Fur t her nor e, PER&CHeL RBdSBEHBA BPndOePgéflollPRite 581 PEAPHG 1St ai nl ess steel ,
perform ng heagutifegatnment at a high tenperature and forn1ng a col ored OXIde

coating 30 on a |n|sh d surface.qgive n I f netal
di ssol vely but wheRPYRB &°E§éﬁ¥|né ?ﬁ% %F%?% %u%g%esse #Q& 8very | ow
| evel, the ebécmebhytnmppmhtahsngrbmeahﬂeﬁMﬂf@CEeqﬁ'ﬁ@@l@deﬁave a high

accuracy. angeLuitNELARGA. HRe JSAHIRG chakurtadBidl g and | abor.

Furthernore, It
stainless steel to make the surface smooth, for example

a method of performing buffing polishing or
15 electrolytic polishing, have been disclosed. Fur-
thermore, Japanese Laid-Open Patent Publication No.

268599/1995 discloses subjecting the surface of a

stainless steel to electrolytic polishing, carrying out

heat-treatment at a high temperature, and forming a
20 colored oxide coating on a finished surface.

However, when a stainless steel is subjected to a
polishing treatment {(buffing polishing and electrolytic
polishing), the treated product contains the amount of
a metal dissolved to a level of ppm to ppb, and the

25 attained level does not satisfy the desired target in
the present invention.

Furthermore, the method comprising electrolytic
polishing stainless steel, performing heat-treatment at
a high temperature and forming a colored oxide coating
30 ©on a finished surface gives an extremely small amount

of metal dissolved, but when the dissolwving of the

metal is suppressed to a very low 1éve1, the

electrolytic polishing treatment is required to have a

high accuracy, and furthermore, the treatment takes
35 much time and labor. Furthermore, it is difficult to



- 3-apply the above nethod to netal containers other than stainless steel.
~Summary of the Invention Accordingly, it is an object of the present 5
Jdnvention to provide a container for holding high purity |IPA wherein when
" high purity IPAis contained and stored for a |long period of time, the
anounts of metals dissolved in the inside of the container are suppressed
so that the purity of high purity I PA may 10 hardly be | owered. The above
obj ect can be achieved by constructing at |least the inner surface of a
metallic container with a nickel |ayer. Thus, according to the present
i nventi on, tm@i@qammim@d contres ek dantanigialishgtliegh ghani ty
i sopropyl al geholi aher At least the inner layer of the container is
constructed wi th nicke BRIEF EXPLANATI ON OF THE DRAWNG Fig. 1 is a rough
vi ew showi ngEWNBAEY (s 1the kavention yni cal exanpl e of a container for
hol di ng hi gh pur iAdcdﬂmgulacc;w g Gn v&ﬁ;{e&ﬁleﬁanﬁwrﬁrég@tﬁm ion. In the
drawi ng, 1 represents a cou é for & 9 %w cqypler for |PA

3 represént st T ant v, 2% Represent <9 soplr%%lgll nq\'uahleqpresent s a pipe,

6 25 represepesity skmtwh%milrx\ wiegn gzeqh our ity kIeH’A pi%t%d'ltlaay@d DETAI LED
DESCRI PTI ON kg ThEo /FRE QN Tdigy Ganitaddiege fomdiol i dRhab gy ding to the

pr esent |nvent|on (to be sinply referred to as a 30 holding container) is
char act eri zeBerals rdtssoboed i b Wie cHREHIR RF SEhPALIY- el ’ES nanel v at

| east the Insuﬁﬁréﬁé’@cﬁ sé SLEEPAEE hof i W CKEl hidhisuehey apsemasic is very
|nportant |n naég aka g@wthe purity of IPA held in the container on a high
| evel . 4 PET@nt Publication No. 63619/ 1988 shows

The above object can be achieved by constructing

at least the inner surface of a metallic container with
a nickel layer.
Thus, according to the present "invention, there is
15 provided a container for holding high purity isopropyl
alcohol wherein at least the inner layer of the
container is constructed with nickel.
BRIEF EXPLANATION OF THE DRAWING
Fig. 1 is a rough view showing the structure of a
29 typical example of a container for holding high purity
IPA in accordance with the present invention.
In the drawing, 1 represents a coupler for a gas,
2 represents a coupler for IPA, 3 represents a flange,
4 represents isopropyl alcohol, 5 rébresents a pipe, 6
25 represents a skirt, and A represents a nickel plated
layer
DETAILED DESCRIPTION QF THE INVENTION
The container for holding IPA according to the
present invention {(to be simply referred to as a
30 holding container) is characterized in that a portion
which contacts IPA to be held, namely at least the
inside layer, is composed of nickel. This
characteristic is very important in maintaining the
purity of IPA held in the container on a high level.
35 Japanese Patent Publication No. 63619/1988 shows



«4- that in an apparatus for producing |IPA using a catalyst of a

het er opol yaci d i on under severe conditions including a high tenperature and
‘a high pressure, the apparatus is lined with gold, platinum or silver in 5
order to prevent the deconposition of netals by the catal yst, and the
apparatus is constructed with special netallic materials such as nickel,
chrom um zirconium tantalum and titanigjum However, the above patent
docunent discloses 10 naterials which prevent the deconposition action of
nmetals by a heteropolyacid ion in a system containing heteropol yacid ion,

wat er and al ¢é¥ed] inH@WEW@panaumsaEmuepp&tﬁﬁhn@oawmﬁﬁblﬁge& k@ladl sal

di scl ose thaiy# he catal ? J‘%re efoved fromth bove ment i oned 15
system purlflcatlon I'Ss ca?tle out e res&%ﬁ%t N1 FBity IPAis held
in a netal i dRCIGERSerR Arigha tempairatiue b@ddasbob%e@rbwsuhe coheacting of

IPA with the atwa&tacdshqg rlilnfé@ WS Rhd, h%l&%&%ﬁ' C oGORL AT ;1S

constructed wr 1 iickel : an %Q-C)the above 20  construction, the amounts
of the metals §S(§I°vé)§%vﬁ'nltPﬁ SSTORES Y Lepwe e fetadscPi ¢Penbodi ment s
of constructm@gaﬂwsu nmmﬁ.s%@fa@@dnm¢am dfs tbﬁs&&h@kbﬁCwﬁQﬂt%b@@&amﬂth

ni ckel in thedpre venti;Qn e tra These .25 enbodi nent s
are an enbodlnent Q%F%&h &%bo C% ﬁ%rnﬁg € nst}ﬁfvﬁﬁmvﬁfﬁrgﬁﬁlﬁﬁtal ot her

t han ni ckel Qﬁﬂ?ﬁhﬂ@l@@ﬁ(ﬁ?ﬁ?@ﬁﬁaoe is formed of a | ayer conposed of
ni ckel, and an embeAlicRAt, \M&@%ﬂa@%att%h | dfoQbﬁJéB‘?:Sal‘% b contai ner i s

constructed wi th nickel t hese 30 enbodi nent he enbo iment in which
the i nnero sufPIEE 135 m S eyietite|thes Wé&%@c&@%oé @&t al ot her

than nickel merdies hyed Hetersipolgtudial st argh sgktiehe coarbanigy can be
nereased, anlddhich AN, | 860903 dfichNal g, ATount, of

expensi ve nlckel ecrease
above patent document does not at all disclose that the

catalyst, etc. are removed from the above-mentioned

1s system, purification is carried out, the resulting high
purity IPA is held in a metallic container and a metal
will be dissolved by the contacting of IPA with the
metal; the inside layer of the metallic container is
constructed with nickel; and due to the above

20 construction, the amounts of the metals dissolved in
IPA are markedly lowered.

Specific embodiments of constrﬁcting the inner
surface layer of the metallic container with nickel in
the present invention will be illustrated. These

25 embodiments are an embodiment wherein the container is
constructed with any metal other than nickel, and its
inside surface is formed of a layer composed of nickel,
and an embodiment wherein the total thickness of the
container is constructed with nickel. Of these

30 embodiments, the embodiment in which the inner surface
is formed of nickel is preferred because a metal other
than nickel may be used, the structural strength of the
container can be increased, and this embodiment is

economical in that the amount of expensive nickel can

35 be decreased.



-5- The nethod of producing a container whose inner surface |ayer is
conposed of nickel will be specifically described. An inner cylinder is
constructed with nickel, and a nmulti-cylinder systemin 5 which at |east
one cylinder outside the inner cylinder is constructed with an arbitrary
metal such as stainless steel, copper, iron, and alum numis produced. The
above nmulti-cylinder systemis nolded-amd {fabricated into a desired

cont ai-ner shape by known 10 nethods. There is a nethod of fornmng a’

ni ckel plating layer on an inside |ayer by applying a nickel plating |ayer

to the inside surf@ée Msthedmetapiriodugdmdaisnsiontaimey these dmysdi nents, the
enbodi ment  ofsulr@ATNA A GielooRlRislcdd JaYBIcKesS. RpSt eferred in the

purity of 15 _the .surface ]Jayer._ and the surface tondjtion because the
di ssol vi ng oﬁgﬁﬁiﬁ%ﬁﬁﬁ 5%#q&§ veﬁFb&QH?EaQ#iﬁPiﬁﬁﬁﬁ%. A net hod of
producing a comstimertethoderentickell, ayerd is redmiossd iofdey ckalta lin be
shown Speg' f !‘ﬁ%l%hy -acgqeaéﬁ‘:e% ol G@hliadd dut i JEPthed i%fne@'cgiﬂ%cfer”' ckel
pl ate or ni ckel tube 1Tnto the shape of a container by a Krfown techni que
and processi A¢ RRSERATESh ¢ iftodc arhitnary evdedi mumh ¢fs forming the
ni ckel pl at eGd=aylesd e al idopRir t Re 1Bt aldd G1RelAiNels My be any 25
nmet al havi ng |nainat adhesi yeness to the nic elsglated,layer. Wth respect
to the strengt®¥ &%l s g’(?cl‘?}{‘fé’esf‘%\’ilr’ﬂléscé’ls‘t%%’f OOt 19 MHAETH al uni num
are especi al [apdrisferireat. edl i tentao diesente bfcapm nary shape ket ¥alaked | ayer
30 may be a 'Hﬁggme t:he enti r H%f q{ I.-c .cont.ai her is
conposed!Bf nickel. nr&ih;]‘l S 'cj%ga |éttrh:3°s(i g&/dé\iafrﬁc%g’gle s%la 14en]T (ﬁilé?r%lglr? t he
surface | ayerl3%aF i puy iinsddle daven dherarmlyriew 4 migtlyimipting ckel
El ated layer,1dyr it @nS3Araiidai A adde M8 aldd L coNtAiNeli @y, be treated
y Among these embodiments, the embodiment of forming a
nickel plating layer is most preferred in the purity of
15 the surface layer and the surface condition because the
dissolving of the metals can be prevented to a high
degree. -
A method of producing a container whose entire
layer is composed of nickel will be shown specifically.
20 Specifically, it is a method of molding a nickel plate
or a nickel tube into the shape of a container by a
known technique and processing the fesulting product.
In the embodiment of forming the nickel plated
layer, the quality of the metallic container may be any
25 metal having intimate adhesiveness to the nickel plated
layer. wWith respect to the strength, metals such as
stainless steel, copper, iron and aluminum are
especially preferred.
The embodiment of applying a nickel plated layer
39 Mmay be applied when the the entire layer of the
metallic container is composed of n%ckel. In this
case, it is advantageous that nickel on the surface
layer can be purified to a higher degree.
In applying a nickel plated layer, the inner
35 surface of the metallic container may be treated by

-



-6- electrolytic polishing in order to increase intimte adhesiveness to
the nickel plated |layer, and to increase the durability of the plated
|layer. Any known nethod of the electrolytic polishing nmay be enployed 5
wi‘t hout any problem For exanple, in the case of stainless steel, it is
general to enploy a m xed acid-type, nanely a m xture of phosphoric acid
and sulfuric acid, a tenperature of 50 téo 80[err]C, a current density of 2
to 10 Aldnferr] and a 10 treating tinme of 5 to 30 mnutes. In the present
i nvention, wthout especially managing the surface accuracy ,of a netallic

contai ner by ®lect¥elytic ppligdhing, it RFMHSIR WIFFSEErHIMSR{s at the
time of contahgh8gitEledy tdhecnu ckintkdl gilact kb 1dyayrer ao@h dae suppr essed

very highly. The nethod of . formng the ni.ckel. pl qyerpggy be any
conventional MFEREFSHI gl?? n%uﬁﬁﬁmeo%rﬁrh%ﬁl%neié Ieifjar?%et‘dt i O1iY For exanpl e,
el ectrol ysi s peahbdgofinthel ettcutekst jpt aehigshmime ey ittee emplleyeghpl oynent
of 20 elctr LS+ P i | referred in view of the intimte

adhesi venéss ?%Xﬁhgtnéﬁ%égg%%§§?]a| and the purity of nickel_in the fornmed
plated layer. FurtRernexample. okdlethe CaFR reast-a et 951 iFht% adifesi®veness,
a nul ti-layer gphatbhngcFebhetoyss NEiRed Saci€opdatione 0f 4 Wilxthatd ng

met hods is preferred. In order to strengthen the.intimte adhesiveness
bet ween t he nBFaPLPEpBBE?Eiﬁ%?daﬁﬂgtﬁ%ngE}%dPTﬁ§eﬁidﬁﬁm$ﬁ€§%5§% %ﬂe

durability, iboi $oPB6FeLr 8dcherape! dedsstyike Biekelo tapBATRMA to the
I nsi de surfacglr%ét%%kg?mﬁggngaf{;eﬁobﬂ%geg_ ni ckel plating is applied.

For such 1® str eatment, ~ any_known_ net hod may be enpl oyed
wi thout any particdpathgr pbpeant FoRveRbhphe, Wikhowe @I LY ai ni ess

steel, it is @gaRRkahgt @huSQuarAt¥edcEtati 00t 04 MéeXElichtortalinand
hydrochl oric by electrolytic polishing, the dissolving of metal ions
at the time of containing IPA by the nickel plated
15 layer can be suppressed very highly.

The method of forming the nickel plated layer may
be any conventional nickel plating technique without
any limitation. For example, electrolysis plating and
electroless plating may be cited. The employment of

20 elctrolysis plating is preferred in view of the
intimate adhesiveness to the mother material and the
purity of nickel in the formed plated layer.
Furthermore, in order to increase the intimate
adhesiveness, a multi-layer plating method using a

25 combination of two plating methods is preferred.

In order to strengthen the intimate adhesiveness
between the metallic container and the plated layer and
increase the durability, it is preferred to apply a
strike nickel treatment to the inside surface of the

30 container before a nickel plating is applied. For such
a strike nickel treatment, any known method may be
employed without any particular problem. For example,
in the case of stainless steel, it is general to use a
mixed solution of nickel chloride and hydrochloric

35 acid, a temperature of 15 to 25°C, a current density of



acid, a tenperature of 15 to 25[err]C, a current density of -7- 5to 15
A/dn[err] and a treating tine of 3 to 10 mnutes. By conbining the above
strike nickel treatment with the above electrolytic polishing treatment, it
is possible to inpart a very high durability to the formed 5 nickel plated
| ayer. The thickness of the nickel plated |ayer fornmed by the above nethod
Is not particularly limted, but may sumtably be 0.5 to 50 [err]m
preferably 1 to 20 [err]m When the thickness is thinner than 0.5 [err]m
if a metal other 10 than nickel exists as a nother material being a

foundation Wi afo AT /idnft ehda anetrabltiegC @il RET 3 itb 18 heauedst hat
i npurities of the gRlAndTaY Re fieS SRV s MIRR hhe ikl %kses%ﬁe the nickel

plated layer is thicker than 50 [err]m it is_not econonica Al so, it
i s feared t hat:tefdtd &bayen %@C(FF&&R’é‘lﬁa?oflélsﬁﬁlF‘ﬁ {tEE2kPERE ﬁFaﬁ-éd | ayer,

and in the sarmssiylasalioyartand viehe Mbd durwiiltii-es ceaynbe rdi-msgl ved

fromthe cra d 9] her material as a foundation. In the present
|nvent|on§ ghk Q_ Eﬁxgﬁﬁﬁﬁﬁ tthe 20 inside surface |layer may have a

purity of at Ieasﬂf%%tbychmsghtof phef edaiiel gilatedsfla9erS%ohbpedebght. Wien
the purity oferl cliflud sidiGi ARSI WRNARLy 3:160RLAT BAL ABYOT | PA bY

the di ssolvin inpurtles I N t es a Erob lally,

the 25 conte ‘iﬁ I e CfF 6w §r91 &ﬁ’d @é’fﬁ?@lxaﬁ-y ApGei €9 HBtal ¥RPR t he

ni ckel ar e dedig alliciaigyy 6ssatingel00RapPm.O YrgSSf Br akekabbyhd®0 ppm or
| ess, e0|q} 200 m Qr. l.ess. The fg{nat n _qf tg@ .ni ckel plated | ayer

is 30 ex U 55 Fo AR A s TS “F 1P PE P9y &  havi ng t he
above puri ty.fQMéiattm sthiarigtdonsft itthe esomt aierteyl Ifior clooltdiingxl, PAtI s

consi der ed, iﬂsigééyéﬁEgﬂégiﬁdbdf%%f%éﬂﬂfﬂéﬂé:dé%%h@h@@;hﬂ@ving a materi al
dissolved. When the thickness of the nickel plated
layer is thicker than 50 um, it is not economical.

15 Also, it is feared that defects such as cracks may form
in the nickel plated layer, and in the same way as
above, and the metal impurities may be dissolved from
the cracks and the mother material as a foundation.

In the present invention, nickel constituting the

20 inside surface layer may have a purity of at least 99%
by weight, preferably at least 99.5% by weight. When
the purity of nickel is less than 99% by weight, a
contamination of IPA by the dissolving of impurties in
the nickel may poses a problem. Especially, the

25 contents of iron, chromium and copper as impurity
metals in the nickel are desirably suppressed to 1000
ppm or less, preferably 500 ppm or less, especially 200
Ppm or less.

The formation of the nickel plated layer is

30 ©Xtremely advantageous to form an inside surface layer
having the above purity. When the strength of the
container for holding IPA is considered, it is
preferred to use a metallic container having a material
with a high strength such as stainless steel.

35 Accordingly, the most preferred embodiment in the



with a high strength such as stainless steel. 35 Accordingly, the

- most preferred enbodi nent in the -8- present invention is an enbodi nent
in which a nickel plated layer is formed on the inner surface of a nmetallic
container of a material having high strength such as stainless steel. 5

In the present invention, as stated above, by constructing a netallic
cont ai ner wherein at |east inner surfac@ l-ayer is conposed of nickel, any
metal is hardly dissolved out, and it is possible to produce a contai ner
for holding high purity IPA. Even when high 10 purity IPAis preserved for
a | ong peri opresenitminventiencdst annempodisepdr iiny whilchi ghnpakely | PA is
not _decr easedy JBLas YRG! R0 chbife A theliddie Iirdecs Uil ace | ayer

conposed of nic to~an oxi dation treatnent. to form an_oxi de coatlng t he
di ssol vi ng of“ei'—ﬁ éa@hcmtallsleéaﬁfbé PRtk 1d SeveRse 4198 6FEPAGRt 0 t he

pr esent |nve@hb@nast@Q@gdyas@r@wb@ﬂd a container for holding high purity

I sopropyl al cohol wherein_at ast _insi.de surf container is
conposed ®f ni ckelI ﬁ?@sseﬁ’r &S %]toﬁl %ﬁ%t&?%%rogffaeé b ayer of the
cont ai ner hasmtmcztan@a mwgadﬂMe:qnt@oéier Whered mpeds és@sitnvent i on, t he

met hod of for & Uoridded AN i SUT age ik atihe sabove-
nment i oned |nS| sur ace co ose of nlckel may be any 25 conventi onal
oxi dation t ré@md%gr (FeitsSRed wA IeowR 1809 tidt j3oh qutﬁl%?aﬁrﬂ STOYGE Rod of

treating the HdaaGR 0 dhend1diRIg mrd}a@ﬁmyermﬁ amﬁrﬁlvihe@: ¢dlhai ner by
a heat oxidation nethod,. an anodi ger??%datl net hod u (#] zt sng an

el ectrol ¥8i s FHZY oA oS FF S q o et by Using an
oxi di zi ng agesite nEynteei réxt et hedfpurhisge ofethiiarts , puret thodePofis medt nent by a

heat oxi dati qq hg@thods or B sﬂﬁ%dé&% dald Wrface of the inside

surface layer composed of nickel to an oxidation
treatment to form an oxide coating, the dissolving of
15 Such metals can be further decreased.

According to the present invention, there is
provided a container for holding high purity isopropyl
alcohol wherein at least inside surface layer of the
container is composed of nickel, and the surface of the

20 Iinside surface layer of the container has an oxide
coating of the nickel.

In the present invention, the method of forming
an oxide coating of nickel on the surface of the above-
mentioned inside surface composed of nickel may be any

25 conventional oxidation treating method without
limitation. For example, a method of treating the
surface of the inner surface layer of a metallic
container by a heat oxidation method, an anodic
oxidation method utilizing an electrolysis reaction, or

36 @ chemical oxidation method by using an oxidizing agent
may be cited. Of these methods, metyods of treatment
by a heat oxidation method or an anodic oxidation
method are preferred in respect of the durability and
the elaborateness of the formed oxide coating and the

35 uniformity of thickness of the oxide coating.



met hod are preferred in respect of the durability and the el aborat eness of
the fornmed oxide coating and the 35 uniformty of thickness of the oxide

- coating. - 9 - In the case of the heat oxidation treatnent, the
treatment is generally carried out under conditions, for exanple, in the

at nosphere, at a tenperature of 200 to 400[err]C, and for a treating tinme
of 1 to 4 hours. 5 In the case ef 39t ke anodi ¢ oxi dati on nethod, the
treatnent is generally carried out, for exanple, in an alkali solution at a
current density of 5 to 20 Aldnferr] for a treating tine of 5 to 30

m nutes. The thi ckRe$$eoraskeofi kel hertdexddating foeatnend. bet he above

nethod i s generdldmentt ilseashe?814y chRriBias oi@dahdert BBnaROYBREOAt i NY can
be distingU|§hed from,a nativg oxl de cg%ting formed i nevitably on the
surface of nif¥eFX3R1Ene 15 £OEnALIRFRAEE SN, 2Ché SEMPSEREUERI OEné9 15 of

t he oxi de codki A0, niatldelfoirs abBrearddd Aimpr efetahby4186ute.300 A, | f
the thickpess of the i oate i | : 1 _50_A e dissol ving out
of the ne?al inpugﬁtfgﬁnggﬁ% g?e%ﬁ%igFéggg ?%légggﬁg ﬁFFP%gulgh?o mai nt ai n
at a | evel dédiedaent tife gspesapdy2garrieeneusn. foFurKREPASB e ini &0t he

t hi ckness of _t Xi i .S I 400 A it is,nqt .egononica
and it is fe%?%%lt 5?%%%@%&g&sﬁcghgéggﬁgggggﬁﬁgi°§é5f%Pn28 %ﬁdphe oxi de
coating. The "E3nfaifEAFHE oG R§ PPACOf %t RePHrESent 25 invention is
effective for | PATh& ithd cknegsecifothgualiicke lobxtidghcpatiihy EBAmed be

suppl i ed_and erved to_and in.the container. neral.ly,z: the_container is
mar ked| yl(éfféjs{,?:\%/lee t%%%"i?eik%?‘i"ﬂxléf PR P d Pht geieﬁ?ﬁei?& é&.bei 73 hel d,
which is not SHel I%&9ansan PRRViRe c9Btingogagoie Giekiagudsded

concentrat i Orfx@m 20 RV J3EldRWeoBRE ngtt IFUEtidce kvl RaHAQN LA Rl foOr

hol ding 1 PA %hrface of nickel.

In the present invention, the suitable thickness
1s of the oxide coating of nickel is 50 to 400 A,
preferably 100 to 300 A. If the thickness of the

oxide coating is smaller than 50 A, the dissolving out
of the metal impurity in the alcohol_ tends to become

difficult to maintain at a level desired in the present
20 invention. Furthermore, if the thickness of the oxide
coating is larger than 400 A, it is not economical and
it is feared that defects such as cracks will be formed
in the oxide coating. -
The éontainer for holding IPA of the present
25 invention is effective for IPA having a superior
quality of high purity IPA to be supplied and preserved
to and in the container. Generally, the container is
markedly effective to the purity of IPA immediately
before being held, which is not smaller than four-nine
30 (99.99%) with a water concentration of 50 ppm or below.
The structure of the container for holding IPA of
the present invention is not particularly limited.
However, the structure shown in Fig." 1l is preferred in
order to prevent the inclusion of impurities at the
35 time of supplying and taking out IPA, and to maintain



the present invention is not particularly |imted. However, the structure
shown in Fig. 1 is preferred in order to prevent the inclusion of
inmpurities at the time of supplying and taking out |IPA and to maintain

- 10 - the quality of I1PA. A coupler 1 for a gas and a coupler 2 for a
liquid are fitted in an opening portion of a container having a plated

| ayer A in the inner surface desirably ti® make 5- a hernetically cl osed
structure. Each coupler is conposed of a coupler (not shown) separately
provi ded on the pipe side, and a pair of a male and a fermale, and when both
are connect ed-h® ®Echitef ek  IBR{iquid flowing state is obtained, and when

both are separat et budrameaddt o hls el DRAsiat @ rRyult Siasign a

known structure.dflnce g%ithls connecthg:o er%%'OQf the | PA in.the

cont ai ner doe¥ gt Tt ThERREE AR H & OHERSFatPsi®does not

occur. The aboweElstedictayer mayirprefeeriabier infsak idedimiginvesentake

nventon, The MOLAAN & LRPACI ddedla N AR a1 Rl Aodipldl g, | PA of the
f%p Ta y liTmted. Ho

pr esent i Avention | s Not particular ) wever,  when the capacity
of the contai #EPeseGtof estoumley t GIAL | ThWBHs | IRAAE IGH Yo PTEVF6Ry, the 20

effect of thePresentipdVeidd ONraPREH i eSPECE ahd Ve Ntk ed|femalr t he present
I nvention, it 1§ referred to fornlroqu ess (§$rv ture) near .the bottom
portion and t#& o"%é‘?f?&b"%br??%nc?ﬁn?%ee orft af N e‘ﬁola}jirin]gqul A. This 25
is for the pufboeengfstace ebsigslgtdireed ntamdtvwhen Hastily enes sammuatedni ckel
prated | ayer ei 0" Eash NGehde, NECOAN LR s ShE el dl A0hd NRAT BbEONPL €1 &

| i quid déPachment o PA"in the container. -In addition, to prevent falling
of the contai feFUCErree pfbreetby HehBy CoRperting fRRYPI1qhe EhtEer, it

is preferred {Q the container does not contact the outer air,
exterior contamination does not occur. The above
structure may preferably be used in Ehe present
15 invention.

The holdable capacity of the container for holding
IPA of the present invention is not particularly
limited. However, when the capacity of the container
is at least 10 liters in consideration of economy, the

20 effect of the present invention appears especially
markedly.

In the present invention, it is preferred to form
roundness (curvature) near the bottom portion and the
opening portion of the container for holding IPA. This

25 is for the purpose of increasing the intimate
adhesiveness to the nickel plated layer, increasing the
mechanical strength, and imparting complete ligquid
detachment of IPA in the container. - In addition, to
prevent falling of the container, or to protect the
outer surface of the container, it is preferred to
provide an embodiment in which the skirt 6 is installed

30

outside the bottom portion and the opening portion.
Generally, in the case of requiring a very high
purity of IPA, if IPA is supplied to an opened
35 container or if IPA is dispensed from the container



provi de an enbodi nent in which the skirt 6 is installed outside the bottom
portion and the opening portion. Generally, in the case of requiring a very
high purity of IPA if IPAis supplied to an opened 35 container or if IPA
I s di spensed fromthe container impurities in the atnosphere will be
rapidly taken into I PA to contam nate | PA. Accordingly, an abrupt decrease
of the purity cannot be avoi ded. Such-aidecrease-in purity often becones a
trouble at the tine 5 of producing sem conductors. To prevent this

trouble, when IPA is supplied to a container for holding | PA a nethod |s
preferred in iwmpuetitiRs prodieedtinvsdieys armtll oo umpidd Viaken dowst er

for 1PA and fe0d hortaulliice 0l @ Miordhglhe dasuigie | nside of “the
contai ner is exhausted. Furthernore, when IPAEL in the container is

suppl i ed froﬂe(%alslﬂA%ltd?%@’%ﬁYalcr?é?n% be p?o‘f‘h’t de&st- usBCh Fret hod i s

widely used whicreaRNTin $RE- WP HHdY Bt ones ta gasouioh &S thid rogen and

argon gas vi .coupl er. S das to pressurize the inside portion
of the | PA h%1d|ﬁfg%ﬁﬁ%ﬁné?lc?ﬁéﬁﬁmneafter supplying IPA into a pipe via

the |1 PA coupl er 1T6 tdmamemsoritiuict i tpukbiey twhemt ¥R phersuppkiedi®e agase, the
pipe 5 for wdhdramdg @nd e GRUPISH S M&ih&&ni@cgréf&@é& 29

ni ckel - pl ated., | However, these deV|ces are preferabl {Hagnstructed wth a

material whi ¢iRies Borxaducsnd el Hé‘q'ré?]aﬂmf mDreP rev®ef a | owering
of purity of dRip1d¥ iDr£d® 1A NGnd hﬁ:‘dd?klh@lcﬁbﬂi@l@ﬁrﬁ af sera ofad he present

I nvention is %%;ﬁr@eabl p;%m%%l Waéspeéakl é&eagée,,f?g %’\5&%%5' of the
Nash I cT en

cont ai neld COnt @i ner T s Thau e soilings
on the inner mwm@@smwm.m Fiﬁ@lénmt‘tﬂ@ep@@mt@lmfaiﬁeﬁumlxﬁé

present i nveniian GanNaia bse A% Ak diedh s FEATEL o8 Pbikbie,vaskindastep are
shown in the followmng. It 1s 30 _very effectiyve to conpi pe a degreasing
and washi ng method is widely used which comprlses supplying an

inert gas such as nitrogen and argon gas via the
15 coupler 2 for a gas to pressurize the inside portion of
_the IPA holding container, and thereafter supplying IPA
into a pipe via the IPA coupler 1 without contacting
with the atmosphere. In this case, the pipe 5 for
withdrawing and the couplers which contact IPA are
20 nickel-plated. However, these devices are preferably
constructed with a material which does not dissolve the
metal in order to prevent a lowering of purity of IPA.
Prior to using, the IPA holding container of the
present invention is desirably precisely washed in the
inner portion of the container. If the washing of the

22 container is insufficient, the soilings on the inner
surface dissoclve in IPA, and the purity attained by the
present invention cannot be maintained. Examples of
the washing step are shown in the following. It is

30 very effective to combine a degreasing and washing

using solvents, washing with agueous detergents, water
washing with super pure water, and washing with IPA. A
washing solution may be heated in each washing step and
a ultrasonic or megasonic wave washing may be added to

35 each washing step.



using sol vents, washing with aqueous detergents, water washing wth super
pure water, and washing with | PA. A washing solution may be heated in each
washing step and a ul trasonic or megasoni c wave washing may be added to 35
each washi ng step. - 12 - Effect of the Invention As can be understood
fromthe foregoing description, since at |east the inner surface of the
hol di ng contai ner of the present inveatl®n-is conposed 5 of a nickel |ayer,
the dissolving out of metal inpurities in IPAis suppressed very hi ghl'y.
Hence, even when high purity IPAis preserved for a long period of tine in

the hol di ng E&fesitnef thies Inwebtgornd quality of | PA can be maintained in a
good state. As a 73 rasubl, uﬁd%&%ﬁ@b@ EBothhErQGBQEbQﬁgOf sem conduct ors
and in the product.ion of |iquid crystal b § devic mhlch is due to
the i ncr ease P ¥onsd FaFlo §afh FPR 1PRRTHEUY BFBeB BB€or di ngl y,

we w |l be alkicddimgneicatainest bifbttheopresehhe inrenedsnngslbompesygdel d of
the product, gnd fyr &%ﬁr F&é§1agb§|gﬁggg&bggﬁstP%hgfaggggesteps. When t he

surface Iéyer portlon of ayer utin i nner surface is
subj ect ed t o iFPugKitdiesatinoF PRy dat ﬁﬁﬁpreﬁﬁéddrrgw vigglyut Bengetal 20

impurities i RydPAognh B8 &@%@edpﬁvag B'rQQLa!‘ve@VQBrV\'Qe'l‘oﬂbgh purity IPA

Is kept for a lan urit uaI | PA can be
mai nt ai ned i #F %56&£F§F§’1§n&ggh§°&§688 &P éﬁné FtﬁHFlﬁé PREr eased.
25 Exanpl es @@nﬂw&fan@%mab@t maénExdnplded nare ggiodesthekow B8 descri be
e 1o e P Seldiay A0 A, Bl e v L AL o P

limted &8 these eXa rons~in | PA
gave and in the production of liquid crystal display

devices, which is due to the increase of metal
concentrations in IPA, can be avoided. Accordingly, we
will be able to make a contribution to the increasing

15 the yield of the product, and further to stable
operating in the above steps.

When the surface laver portilon of the nickel layver
constituting the inner surface is subjected to an
oxidization treatment, the dissolving out of metal

20 impurities in IPA can be suppressed more highly. Even
when high purity IPA is kept for a long period of time,
the purity and quality of IPA can be maintained in a
good state, and the above effect can further be
increased.

25 Examples

Examples and Comparative Examples are given below
to describe the details of the present invention, but
the invention should not be limited to these examples.

In the following examples, metal ions in IPA gave

30 values analyzed by ICP-MS (inductively coupled plasma-
mass spectrometer). _

Furthermore, impurity concentrations in metals
gave values analyzed by ICP (inductively coupled plasma
spectroanalyzer) .

35 Example 1



30 val ues anal yzed by I CP-MS (inductively coupled plasma- nass _
spectroneter). Furthernore, inpurity concentrations in nmetals gave val ues -
anal yzed by I CP (inductively coupled plasm spectroanal yzer). Exanple 1
- 13 - Anetallic container having a can dianeter of 250 nmand a | ength of
650 mm conposed of a SUS 304 stainless steel with a can bottom portion and
an openi ng portion having a curvature -0ft31256 mMmm was 5 prepared. Then, an
i nside surface of this container was electroplated in a plating bath
conposed mainly of nickel sulfate at an el ectrolytic current density of 4
A dnferr] to gi ve Ra meddldiime rcdmia insindibay g e @t diameaegn ofh@58ur f ace of
whi ch a ni ckegly Rt ed i hwWidh Gl Congisdaness HisR0 soar 1] m was for med.
When the nickel plated | ayer was anal yzed, theﬁfurlﬁy of nickel was at
| east 99. 99%%?&‘%%%0%%%& é””d"'fsh i% R IR R &ﬁﬁ’éi]a\ﬂere 100 ppm or
| ess. Ther eafdpanirdeatoiven iy o« antraramrrevast IR precivee y washed with
super - pure er vi ng esi stin tys of S . nd and t hen
}%?reféﬁ%ﬁVWt %tﬂéﬁ)fﬂéﬁgﬁIﬁé#?éégiéf]éﬁfﬂegaﬂtafﬂar

was precise puri A'having-a resistivity of at |east
1000 M err]. ias FHecir aptatiekdcentiatand draHvleimmp aadg magddv w920 | PA

was filled widirddghspddy dPAd havddg AL Piid tHferd dansile,99199%, and
the 1 PA was held . at roomtenperature for nont hs. Thereafter, netal ions

di ssol ved i n A/RmT rta el vom atonrainere fomlykdingHeigtequnisyari@?shown in
Table 1. 25 dxaihd esikfed@t@f Wi O aditke hayidiged Nenysanteasiizey and shape

oS TSP S8 08 OOBCRE L QA TEiAIg4 S pure nickel . and i kel

When the nickel plated layer was analyzed, the

purity of nickel was at least 99.99% and the contents

of iron, chromium and copper were 100 ppm or less.
Thereafter, the above holding container was

15 precisely washed with super-pure water having a
resistivity of at least 18 MQ-cm, and then was
precisely washed with high purity IPA having a

resistivity of at least 1000 MQ-cm.
The so obtained container for holding high purity
20 IPA was filled with high purity IPA {having a purity of
at least 99.99%), and the IPA was held at room
temperature for 6 months. Thereafter, metal ions
dissolved in IPA in the container were analyzed. The
results are shown in Table 1.
25 Example 2

A metallic container having the same size and
shape as in Example 1 was produced from industrial pure
nickel, and a nickel plated layer was not formed in the
above container to give a container for holding high

j0 Purity IPA. )

When the inside surface of the resulting container
was analyzed, the purity of nickel was 99%, and the
contents of iron, chromium and copper were 500 ppm.

Thereafter, the resulting container was washed in

35 the same way as in Example 1, filled with high purity



above container to give a container for holding high 30 purity |IPA Wen
the inside surface of the resulting contai ner was anal yzed, the purity of
ni ckel was 99% and the contents of iron, chrom um and copper were 500 ppm
Thereafter, the resulting container was washed in 35 the sane way as in
Example 1, filled with high purity - 14 - 1 PA having the sane purity as
in Exanple 1, and | PA was held at room ttenperature for 6 nonths. Then, the
metal ions dissolved in | PA were anal yzed. The results were shown in Table
1. 5 Conparative Exanple 1 A nmetal lic container having the-sane size and
shape as in EFdnpleeingasdiec sapespurotysSes 304 Expmpdleeds endefPhawapr oduced.

The inside Smkh@@%tOEob&?t%ﬁb@&htﬁr%o&b%'@ehoW@ﬁsSUbh%%Eedt%% glegahrol ytic
polishing with 10 _.an electrolétlc polis |ngﬁsolut|§§ of the phosphoric

aci d-sul furi ¢°88 Gispedvee in dPAcIREPy fRel¥ErFent T n§|eﬁ‘7116ris Y6T& dnferr]
to give a holsthicegr dentrabier if.or | PA. Thereafter, the hol ding container was
washed in_15 er .as.in Exanple 1, filled with high purity | PA
havi ng t he C&HE%E% T%énﬁ%a¢géxa%ple 1, and I PA was held at room

t enper at ure for 6Anmw¢hélifh@@ptnanak hensngi $bel-wathe 15 LiZRA NG e anal yzed.

The resul ts afgshoun Ié;alpqell 4fa CompRiall W& BRI 2dnnpeagpl e 1

I nst ead of the nlckel plate el.ectropl ating was carried qQut, in the

same way as iSF r‘fﬁsepfoé%@ﬁt ke iR IonERTEtnRE EhecMESAdtSd i n

pl ating bath cﬁﬂiﬁa&]ﬂ%ﬂrngz@@mm:@c&@&it@s ed eltitird 1% i ¢ @yldireinhgatviah

electrolytic urrent d |t of 3 I« I tainer for

hol di ng LPA o%1 HES Cy %ﬁltémc rog%tum sé%qq%y%er havi ng
acid- sulfurlc ac1d type at an electrelytic current

density of 10 A/dm2 to give a holding container for
IPA.

Thereafter, the holding container was washed in
15 the same manner as in Example 1, filled with high
purity IPA having the same purity as in Example 1, and
IPA was held at room temperature for 6 months. Then,
metal ions dissolved in IPA were analyzed. The results
are shown in Table 1.
59 Comparative Example 2
In Example 1, instead of the nickel plated layer,
electroplating was carried out in the same way as in
Example 1 except that the container was electroplated
in a plating bath containing chromic acid as a main
25 component at an electrolytic current density of 30

A/dm?. As a result, a container for holding IPA on the
inside surface of which a chromium plated layer having

a thickness of 50 um was formed was obtained.
Then, the holding container was washed in the same
30 Way as in Example 1, and filled with~high purity IPA
having the same purity as in Example 1, and IPA was
held at room temperature for 6 months. Thereafter,
metal ions dissolved in IPA were analyzed. The results
are shown in Table 1.

35



a thickness of 50 [err] mwas fornmed was obtained. Then, the hol ding

contai ner was washed in the sane 30 way as in Exanple 1, and filled with
high purity | PA having the same purity as in Exanple 1, and | PA was held at
roomtenperature for 6 nonths. Thereafter, netal ions dissolved in | PA were

anal yzed. The results are shown in Table 1. 35 - 15 - Table 1 Metal ion
concentrations (ppt) Fe Cr Ni - @ - Total -anpbunt 5

di ssol ved Exanple 1 3 1 1 1 6 Exanple 2 )
1 2 1 10 Com Ex. 1 120 479 49 89 737 10
Com Ex. 2 145 2348 121 245 Iablepdsg Exanple 3 A netallic

contai ner having the sane size and shape as in Exanple 1 and conposed of

SUS 304 stainless 15 steel was gg%dﬂce% chtsei Q:siage::ws%rf:ac%]was

el ectrolytically polished, subj i , and

el ctropl ated under the sane coiti o as iNi Fxaf e Totelf empuatni ckel

pl at ed Iager to give a container for holding high purigskbRdea?0 The
above el eétrolytic polishing was carried out in a mxéd acid of a m xture
of phosphoric acid and sulfuric acid for 10 mnutes at a current density of
S Aldnferr]. The phawelstri ke nickel treatnmernt was icarried @&t in a nickel
chloride and hydrochloric,acid at_a 25 currq?t deQ§ity oflkp Aldnmferr] for
5 m nutes. The rﬂéﬁ@gmggié%ed Iayé? as t%e i nst de surface of the resulting
contai ner for holghmgEki gh puril3f | PATERs andd yzedBS The résiits were the
sanme as |lg Exarrplézo&..mgprg ai nerf4§ ory 1t di ngy i ghy purity Jd2ay were

Example 3
A metallic container having the same size and
shape as in Example 1 and composed of SUS 304 stainless
15 steel was produced. Its inside surface was
electrolytically polished, subjected to a strike nickel
treatment, and elctroplated under the same conditions
as in Example 1 to form a nickel plated layer to give a
container for holding high purity IPA.
20 The above electrolytic polishing was carried out
in a mixed acid of a mixture of phosphoric acid and
sulfuric acid for 10 minutes at a current density of 5

A/dm?. The above strike nickel treatment was carried
out in a nickel chloride and hydrochloric acid at a

25 current density of 10 A/dm2 for 5 minutes.

The nickel plated layer as the inside surface of
the resulting container for holding high purity IPA was
analyzed. The results were the same as in Example 1.

Containers for holding high purity IPA were
30 produced in four series in which one series contained 5

containers. With each series, the same washing

operation as in Example 1 was performed by changing the

times of the washing operation from 1 .to 10, 20, and 30

times. After the above performance, high purity IPA
35 was filled in the containers, and the durability of



30 produced in four series in which one series contained 5 containers.
W-th each series, the same washing operation as in Exanple 1 was perfornmed
- by changing the times of the washing operation from1l to 10, 20, and 30
tirmes. After the above performance, high purity IPA was filled in the
containers, and the durability of - 16 - each container holding high
purity I PA was exam ned. Wth regard t-o Idontai ners for holding high purity
| PA in each series, |IPA was held for 6 nonths at reomtenperature, and
thereafter, the nmetal ions dissolved 5 in | PA were analyzed., An_average
val ue was fo@afiqantedaies daldinarie Fe RHE ST ArPA IR AT 2. After
the conpleti i ARdEHo dditdtde S fleskdig aaldh qomt Binerpavas
checked by visual qbservation._ Even 3? qﬁnuq%er of g@g@iggmgperations 10
wer e repeat edt¥y iSRF Gy, Hadis eag%e % PPV Were"Hdt observed at
all in the pltdmsedayere, ldndvachaosdfremd tihatmetel cornai desso bhaded

excel | ent qdurﬂpl%élg Yoers na]f%z?d. An average va%}rlgaspél@N Lolhs Ny

Metal ion-concentrations (pp I mes ( i Cu Tot al
amount di ssoleazh ®pnyies. The gresulfs are ghown jn Table 3. 1 5

é 12 % AEFe@ @ﬁbjif% liiﬂonlofithe tegt, thé insid?dg SOIPA

anpl e copt ai ner r_hol di ng
havi ng a di ant&rtafe &b %%?%nﬂo%FT%ﬂ%Ehw%? égﬁggﬁgaﬁ %%%%%ged of SUS 304
stainl ess st esbsaitdt bobot t Bvepowhenna amdnber opEnivaghd0g pperabROMAVI Ng a
Curvatur%ipf &@éen?éﬂggtgéfgugggrfgg out, cracks or peeled portions

were not observed at all in the plated layer. It was

confirmed that the containers showed excellent

durability.
15 Table 2
Washing Metal ion concentrations (ppt}
times Fe Cr Ni Cu Total amount
dissolved
20
1 3 1 1 1 6
10 5 1 2 1 9
20 4 1 2 2 9
30 5 1 2 2. 10
25
Example 4

A container for holding IPA having a diamter of

250 mm and a length of 650 mm and composed of SUS 304
stainless steel with a bottom portion and an opening

3¢9 Pportion having a curvature of 125 mm was produced and
electrolytically polished and subjected to a strike
nickel treatment. The container was electrolytically
plated in a plating bath containing nickel sulfate as a
main component at an electrolytical current density of

35 4 A/dm? to obtain a container for holding IPA on the



el ectrolytically polished and subjected to a strike nickel treatnment. The
contai ner was electrolytically plated in a plating bath containing nickel
sulfate as a main conponent at an electrolytical current density of 35 4
Aldnierr] to obtain a container for holding I PA on the - 17 - surface of
which a plated | ayer having a thickness of 20 [err]mwas fornmed. Wen the
ni ckel plated |ayer as the inner surfaceipf-the resulting container for
hol di ng high purity IPA 5 was anal yzed, the purity of nickel was at | east
99.99% and the total content of iron, chrom um and copper was 100 ppm or
bel ow. Ther ea$teface hef aboiech n gidd t et At et dyevinmsa heet acheswl @ki di zed at
400[ err] C for i 10 atnosphere to form an oxi de coating having
a thickness 0%63%§uﬁ?%n€?%é??ﬂckel | ated | ayer. The resulting hol ding

cont ai ner was precleenrythgspbakead tmf%ﬁﬁférlgﬁﬁ%rvﬁ%eﬁ?h%aww SweEerivity of
at |east 18 MertheCesandihyréhefa MEET 56t Ynobaheg widh highedSrppurity

| PA having a &egistigit¥ of _at | east 10%0 mger#].cnl Thﬁre fter, {ns

hol di ng ccht al'Rer ASYFFE1 T B hFGHeh T ENST PR HAVI W% p 1%{/ of at

| east 99. 99% andnthehtot PN ewstérmt dofit izon enperemine oid 30rped Gidor 6

nont hs. Then, 1pheppRt 8L LODS,di ssolved in IPAin the 20 container for

hol ding | PA were anal yzed. The results are shown in_Table 3. Exanple 5 The
sane procedure as FREERaFPLE. 4thR2PeTR B EEKeD Bl elaYB i3S ner for

hol di ng hi gh neatell ARA ex£ePieddat hpbotheroxilenseasing vwe forned by
per form ng elggtrolgtlc oxidation treatnment jn a sodium hydrpoxi de sol ution

d
at a tenpkt at GrB°8PREEEeFP] EOER 3R X TRt CORNERE yIBY1BY 7 dhPET AT Br 30
m nut es. WhenoEhgoonere:s WHaGE ddel e dtddlilngr«zont ai ner

The resulting holding container was precisely
washed with superpure water having a resistivity of at
least 18 MQe«cm, and further precisely washed with high

15 Dburity IPA having a resistivity of at least 1000 MQe.cm.

Thereafter, this holding container was filled with
high purity IPA {(having a purity of at least 99.99%),
and the IPA was held at a temperature of 50°'C for 6
months. Then, the metal ions dissolved in IPA in the

20 container for holding IPA were analyzed. The results
are shown in Table 3.
Example 5

The same procedure as in Example 4 was repeated to

produce a container for holding high purity IPA except

25 that the oxide cocating was formed by performing
electrolytic oxidation treatment in a sodium hydroxide
solution at a temperature of 80°C at a current density
of 5 A/dm? for 30 minutes.

When the inner surface of the holding container

30 was analyzed, the thickness of the oxidation-treated
layer was 150 A.

The holding container was washed in the same way
as in Example 4, and was filled with high purity IPA
having the same purity as in Example 4. IPA was

35 preserved in the container at a temperature of 50°C for



30. was analyzed, the thickness of the oxidation-treated |ayer was 150 A
The hol di ng contai ner was washed in the same way as in Exanple 4, and was
filled with high purity |PA having the same purity as in Exanple 4. |PA was
35 preserved in the container at a tenperature of 50[err]C for - 18 - 6
nmont hs, and thereafter, the netal ions dissolved in |IPA were anal yzed. The
results are shown in Table 3. Table 3 5 Mtal ion.concentrations (ppt) Fe
Cr Ni Cu Total anount dissolved 10 Exanpl e 4 .

1 1 8 Example 5 5 2 2 1 10
Exampl e 6 A nktBaPPFBsconrdi hberpaffay. t hbesaabasi renandissoknedeims in
Exanpl e 4 andieanpesedaghl 304ratai-BLkesessheel sMeen PiRdbgEte ANd its

i nside surface was electrolytically polished and subjected to a strike

ni ckel treatnment and nickel plating under the sanme conditions as in Exanple
4. The resulting nickel 20 plated | ayer Tab%esBbjected to el ectrolytical

oxi dation treatnent under the sane conditions as in Exanple 5. After the

el ectrol yti cal oxidation treatnent, the inside surface of the holding
contai ner was anal yzed. The sane ¥etaltsonscencaphrationsxippth 5 were
given. 25 Contai ners fep hol dgpg hi gitipuri t gyl PA WeE g1 PaRGueed in
four series in which one sertes contarned 5 containers. Wth each series,

t he sane washing operation as in Exanple 4 was perfornedg%%§%%%%%+ﬂg t he
times of the washing operation from1l to 10, 20 and 30 30 tinmes. After the
above perfornancgﬁagbgg gurity,l PA wag filled in the containerg, and the

dur abi | i tif of eac
Example 5 5 2 2 1 10

Example 6
A metallic container having the same size and

15 shape as in Example 4 and composed of SUS 304 stainless
steel was produced, and its inside surface was
electrolytically polished and subjected to a strike
nickel treatment and nickel plating under the same
conditions as in Example 4. The resulting nickel

20 plated layer was subjected to electrolytical oxidation
treatment under the same conditions as in Example S.
After the electrolytical oxidation treatment, the
inside surface of the holding container was analyzed.
The same results as obtained in Example 5 were given.

25 Containers for holding high purity IPA were
produced in four series in which one series contained 5
containers. With each series, the same washing
operation as in Example 4 was performed by changing the
times of the washing operation from 1 to 10, 20 and 30

30 times. After the above performance, high purity IPA was
filled in the containers, and the durability of each
container holding high purity IPA was examined. With
regard to containers for holding high purity IPA in
each series, IPA was held for 6 months at a temperature

15 of 50°C, and thereafter the metal ions dissolved in IPA



cont ai ner hol ding high purity IPA was exam ned. Wth regard to containers
for holding high purity IPAin each series, IPA was held for 6 nonths at a
t:enperature 35 of 50 [err]C, and thereafter the netal ions dissolved in IPA
- 19 - were analyzed. An average value was found with each series. The
results are shown in Table 4. After the conpletion of the test, the inside
surface of each container was checked byl%isual 5 observation. Even when a
nunber of washing operations were repeatedly carried out, cracks or peeled

portions were not" observed at all in the plated |ayer. It was confirmed
that the cont%@FRrarahGRY. e@m@ﬁa%mr%}rwwaﬂ b i wh VRaPh ng

Metal ion coneerteali ofse (RU1dd MBS showih€in TablE 4. N CQu

Iotal angunt 152 Afterjphe compl%f%ﬁp of the3test, tEe insiqg dlssogved 1
8 20 Iurface f eack® contairfer was checké&d by visual 30 4

2 2 ; (h,ﬁg.l m@@ t
cont ai ner Smade 0 rvnae%% or 3%9 h| puerﬁ: Y%lﬁl ‘g%%rrl(f)ﬁ %é%ﬁo? vvherel n
at | east the VoK d’éemﬁfi%@elflwl%i Q‘h"e C@F\%@F%e‘?rlse% JRREL 5PN ckel,

the purity ofwdi-&kebr CORSLitad i 4Te instile susEtageripyel betngaat | east

)
99% by confirmed that the containers showed excellent

durability.
10
Table 4
Washing Metal ion concentrations (ppt)
times Fe Cr Ni Cu Total amount
15 dissolved
1 4 2 2 1 9
10 3 2 1 2 8
20 3 2 2 2 9
20 30 4 2 2 2 10
25
30

35



melght 2. A container for holding high purity isopropyl a EﬂﬁbsH .
according to ﬁ{,@hggtj{asygagg Jabedt he i nside surface |layer is a pi ckeIRE%ELTRg BEEN

|ayer. 3. A oIdlng hi gh purity isopropyl al'cohel—aecco
to claim2, wh e surface of the container for formng a
ni ckel plated ctrolytically pol i shed. 4. A contai ner for

hol di ng hi gh purlty |sopropyl al cohol -acxmrding to claim2 or claim3,
wherein the nickel plated |ayer is formed by subjecting the inside surface
of the container to a strike nickel treatnent and thereafter

el ectrol yti cditiat pisitgIegindd iseated inside surface with nlckel and/or

el ectroless plating the treated inside surface with nickel.

contai ner for holding high purity iso I hol ding f
o ms T to 4, whckorh SRTAIRRE SRAe E VALK ?".ggf%f%%hﬂ‘%ah?hi“.ynif‘ﬁe‘)
| ayer corrposqmﬁtynré@ro;@l alealwl aiwlesréim &l beagt htlgd pusidg

| Sopropyl & CONOLa BCCRIALI %4 Gifd AR i AlE! %T%ﬁxﬁoéﬁ ﬁ@eéfcﬁé 1the oxide

coating i ® 50° Atont ai ner purity isopropyl
al cohol accor d| ng 2 0 Argontmingr cfer holdirg @l%eﬁ’é%‘htlé ESUMYePY s

provided in agh Ope NE-RHFEiAN & dNeifet althéfeLONERENSEXity of
nickel constituting the inside surface layer is at
least 99% by weight.

10 3. A container for holding high purity isopropyl
alcohol according to claim 1 wherein the inside surface
layer is a nickel plated layer.

4. A container for holding high purity isopropyl
alcohol according to claim 3 wherein the inside surface

15 ©f the container for forming a nickel plated layer is

electrolytically polished.

5. A container for holding high purity isopropyl
alcohol according to claim 3 or claim 4 wherein the
nickel plated layer is formed by subjecting the inside
surface of the container to a strike nickel treatment
and thereafter electrolytically plating the treated
nickel plated layer with nickel and/or electroless
plating the treated nickel plated layer with nickel.

6. A container for holding high purity isopropyl
25 alcohol according to any one of claims 1 to 5 wherein

an oxide coating of nickel is formed on the inside

20

layer composed of nickel.

7. A container for holding high purity isopropyl
alcohol according to claim 6 wherein the thickness of

30 the oxide coating is 50 to 400 A.

8. A container for holding high purity isopropyl
alcohol according to any one of claims 1 to 7 wherein a
coupler is provided in an opening portion of the
metallic container.

35
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