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t housangd ~gdyrees be gialing Thefee ohanslectralyte chikigie ksed ipgpthyr vitidheslentrasid ok Piaitientign be

.~ The granul es may be conveyed by an inert gas and poured in the

~ame. The granul es poured in the plasma flane will nmelt fly and

-against the surface of the el dctrode substrate. Then, the mol t en

n the el ectrode substrate nmay be cool ed and soli d|f|ed The

ned nelting, flight and collision of the material may be .

I nstant aneously, for exanple, generally in a period of from
.l | | i seconds. The tenperature, heat capacity and speed of the.

pI asnha fIarre pr| ITB.I’I I y depend on the k| nd of the ‘gas errpl oyed and the powver




generally tends to decrease. At any rate, the power of the arc nust be
sufficent to provide a plasnma flame having a tenperature and heat capacity=x
enough to acconplish the above- nent o{% ting of the powder materi al i
the form of granul es instant aneousIQ/ e ot her: conditions affecting the
el t - spr apanby oft ditberonormpoliyearrapgenienh edbipdiar atiiasgesnepte Whew thet diestrod @‘pheayremtzzl e

e e

algy, tss@eaa(,ng e substrate to be coated
| s pr ef er abltye &ﬁtehﬂofBQﬁ*oﬁiiﬁn a:nd)obdmemaliugdoem@tof thblél:h’odid‘(&erslpif&yofl.‘mzﬁér&dl 16 as
di sposed fehtomiynecqmnonent contdnt’) isideterminedtbyt the ffemis@bsosptiop gve éfaefoaw 30 t o

oo 1% J:‘%W R e e i

affect t hﬁs t8 BB@M'aﬂﬂ)moWaluﬂ Qﬁ@olﬂﬁl dolutio® isUs®d §5Qthe mpﬂ»‘d’ ﬂ'ﬁé cal
nat ur e and(pmyenbeccﬂ\thMWﬁfeOmgtﬁ’ﬁBd(kihﬂ(df ﬂanm)rsm:amammnseldyreaspélbyed The

degree of oxi datlon of the coati n%ﬁcan be varied by changing the ratio of a
powder petal toXdgbueRr * meWays Igsati@™ind/ orkinof AR gi AGPYHES oxygen
concentration of thg nelt-spr §.y¢]ag20gt nosphearcgty,e,l,gra,addla{ombts& fdhe material’
giving electrode activity- and e material giving reduﬁethwesr stance, a
third 35 conponent selected from zinc, zinc oxirde, al émanofacrediahd con -

di oxi de, nol ybdenum nol'ybdenum oxi de and ot her subst &¢i8 &gNi be
mcorpo%"at ed in the powjer. to be enployed in tte presé feh Q lon. This is
dvant ageous, for ig, further dPREMRP the act gt y of g€ T esul ting '
el"'ectrode and further decreases the hydrogen' overvoltage. The preferred
' th| ckness of the c®ating of &bzTBEBAE is 10 t dit®00 pmditdher e t he thi ckness
of the ®oating 40 is less than 10 t here canlnot be: obtal ned an el ectrode
exhi biting. a satisfactorily Fb@\@?@g} hydr ogelie ¥ty of € °5?e ot her
hand, the increase in thickness of the coating to m)rem; g@t ngerrimis
not advant ageous froman econom cal viewpoi nt because séid®yNippot he coati ng
t hi ckne#s is nmore than 300 pm the hydrogen overvol t agereiesh Coot exceed a
certain value and the increase of thickness of the co tdn‘ﬁﬁ‘a‘to nore than 300
gm only causk¥ fellqwing yalpesiag; obtgined a8 fgllpwsy o pe i ncreased w thout any
propor ti opalnepfyAMaRs. 45 Wth respect to the face of an electrode to be
coat ed, s hermelefectrddtmicroSddpic inkthed r est ri cti on. According to need or according
to the manner of use of the electrode, a coating may be formed on t he '
el ectrode“ﬁfe’FQ"Sfenb graiuee or both sides or at its partial portions. In
deter mi ni ng PAPEAEVGS BYR r ode to be coated, there may be adopted a
met hod ms)m;,,ﬁ@y,ybe desired degree of |owering of hydrogen overvoltage of
the electrode I1s taken into consideration. For exanple, a relatively.thick

i coating nmay be forned W|Whlghteqipb@todsle)-t-Wéelqimatsummedb) an 50 electrode at
M’I)Ch a gSe'aYmQ'm!id(ﬂﬂ)mf ct-ent—Hows—amd—a—thrm—f1tm ?‘(690 be formed with
irespect 44 0 the portions of afAmepdef payier suppiedi®h a snml | anount of current
fl ows. |t chshipy stfepgtabl e to subject an el ectri caI |y conduct Ive subst rat eto

‘a pre-treat ripules mmrsattbamrtof%;gﬂa  clappifie ?gé Ydy 9’;° :
degr easi nGUshtoB4's 8 Fetgrmined with to ?ab'gt veiHes of for 4’6&?&%’%‘!‘* ‘the.
stai ns gi phdige Srbixldafidn Of substrate are rermved and the surface of substrate
. I's appropri ax-plyyifeRehfeened, 55 thereby enabling great - bondi ng between-t he

substrate and the nelt sprayed coatl n -to be obt ained. Wth respect to the

et hod of pre. re there 1 ﬁ; am ]e%ra strncrt o hY
there mgy gy b ,‘tﬁz‘l Hartile Marotbrs rd .‘.’g Lf‘f, o
exanmpl e, Qi ver das&toragaq haamg Woighit mva of, 125 farB®YWRGhtof AN
el ectrol ytgum ag:pbicraelah deuonha bbmkehuoﬁs@hnbcaﬂadxvmhmdllhloeba;ra@Wm?t, 9\ ReBdms

of an or gy ek A0PH sight of sediumdayryl .
The el e, Mﬁ& nﬁg}ﬁ& {patt hy wri ﬁ}a "58“ BTH4R0E FRPEF 1 Sgingiure was.
hydr ogen- evo risidn Qhd bRahiSbSbyIheshO %&m&l‘ﬂeg@hiiﬂ&ﬁ

i on excha mbmﬂbre&nﬁerpﬂscmb&em sinipty @i “gRaRilRRAChENIRES Bavinglaciidntendr pt1 o apll a
falkali net'&!ﬂ'w smb otatingydiscd in thig [step.ithep$ p@ﬂem wip fed to the

by ans of
€1 €0t 01 S B, e :E%%Ln%gg%m el ‘{‘g"t JiRis i i

invention be. alkallne "The type of an eIectrontlc cell  to be used t oget her

‘Wi th the electrode of this invention 6942 0 126 189 may be of either
Jnonopol ar arrangenent or bipolar arrangement. \Wen the el ectrode of the

present invention is used in the electrolysis of water, it nay -be used as a

bi'pol ar el ectrode. The present invention will be further illustrated in -

more detail with reference to the following Exanpl es which_should not be e

'construed to be Ilnttlng t he scope of the present |nvent|on 5 I n ;

p— o e o r 1 o o Y




ollows. Kind of atom Wave length (nm _ Kind of flame .
232, 0 (ZSZONZG 189 acetyl ene-air atom c

n rranuf glﬁgtlltjaL glga er A i@ Jgg%%ﬁeg to th granulati ﬂd ch mber
%at tl'g:hd g g e direction as the di p?e he flow rate of the ta

' adjusted so t lature was 120°C at t &Itl@t of the hot &iHIdckied gxheide portion of

251, 6 ( 2516 bottom of theéyiﬂihyéh@ﬂﬂ\amber aisrmmat gabwex lp}tvlno nemperat@ess of095 1d100°C were

.'nt al conditions (wave |l ength and ki nd of fIa_rre) and appar at us us@
: 15 Ni

anal yzer AArreged tmﬂhmmtedaam%

Jarrell - AshthEG"’"E‘P

Dlarrgter of0 Wf

granul es The wa‘dnaiz
(g)

st rengt h G

of a sieve. Gar

pod o

tflﬁ 8‘9%108 g{tcroscoﬁ nﬁ

nrmm

o,

fon m crosc¢

- V\él ¢ththe blasted by Imasties $foAlLCophaviyg ag:aynclelsd:é

(substrate} was meit spray coated on e

?@%"%s fieisN

{9s were taken out from the bottom of

0%? rgr%algalﬁ%%?@l

a
zg’il(dl (e scrdeh WAt dfbichetoR D YhrR.01 2 Yrieeh) dfamggéased@\fnhedmaahé aste

tha d?
con

Iﬂ

of

0.13 to 2.12 mm. The blasted W|re screen

ab qyﬁ

respect "t ¢ 30 PiEs@B Spreyiing J&smoaé)hﬁigrtwowa&mmeeﬁe $ppaythg(pgra

qpé’d

%’%fﬁéffi &g d,%s#f

a granule 1's

eterm ned

farm@tees. aver ag

i

ed. 50 -

Degree of Oxi cfaed"mrlatxofrmfmd gésiof argormndmlygmambla@qma@@telhm@W(mplgm stage)/
powder ni ck®|resggqtively haV| n | e dianeters ranging fromO0.2 to 2
I[err]m55 af@iy B r° WS\X%PSWF%“ BS\WCFe'F PR®r ormi um oxi de (Cr208) having.
particle gi ameters (,apdiddeddnfM 0.5 to 3 [err] mwere addedspgmn aqueous
sol ution consi sti N@lagha#O@uimbl S by wei ght of water, 2.25 paoas by wei ght
Qekgum ar abi c as aVbItagdbctwee@né'leqmdes by wei ght of SOdI um cheds&&Y et hy|

l'ulose as a dis twee" eate “H um hex3%EP aphosphat e
as. an int g1 occul agg 'bee"ﬁ‘lsmaf}? 'a&‘g“?%qﬁug‘%%ﬁ?bsff?msodl um auPyI Eul fate

as .a surfact antne! a;nd/uQ; vieldd¥ e ghinulBvEEB0%Dthat/id) 8 glandés vidie cbaiel 51Rb bbsPdEatla rate

The resul ti nfgpmw ure was 60 vi gorousl y stirred to obtai-n a honbgeneous
suspension. TH GMH@"W ‘i‘Pe‘GFssF %! By Srev\diffsactien o dletgrrpin ﬁhaFIEHf%ﬁ@Gx'W'OHE

of aspraya ; wt." 3 ugs o
%‘“ﬂ' mm i rsa‘%@tm u?ega%ie;ﬁgﬁa&eﬁo@%ﬁ L

simply as oPardilr utlcﬂfg
0.7 m and e¢iditepgiit irthe plasind flafhelThe Bnalysis BY Airay iffr Gﬁ‘etrylshbviehltr& asﬁeaf.e oflaldémpound

suspensi on mge dfelctkqlwroMGlrrgNM)am the goating.The phratwtme:omoor&hi 0 em of d\et;eatmg was

rotated af, T)‘M'f Hh? ae"q)?fthaf' a’h 9 f
ety e e R A e ol o o i S
subj ect ed t Asdpi RébilbgyolkK., Jap dﬁlErﬁﬂibBroéﬁ@J ﬂér&lﬂ'@ﬂcﬁ del38d an anode

granul ati oN clamabaztommodatig menemaf\ aB&IB[rﬁa“db]o& viasiuinathde @xdahdedgneas hbvibg thereon a - -
chanber so t¢sting cqmomltof atrthenfqnomde» nrcpmwn 9&9@ andl fitaiyrm endtaés tthvecaulpeqa@eseédve- :

dropl ets foe tain "b eg gr p \‘j tration of -

hot-air te EI’? Ai ermtoanan Tcgltﬁf su?pl eﬁlé I !ii\‘l %deso on '"Qigﬁ;thq{ :

- the side powdr@ana ero Wi rEeastr dbh@\egfu&&\i .mmswnﬁ edm erntaaaér in which
ranul es hatuagip atcunrestetbfo agervace agte QIBQNeE%C)Elwmemwldamn@on and in

product i off F“a‘t% ";aeswafgtrss _ﬁ'gg@“‘ﬁi’% titewe gitian arcdanenstedbragRen out from
the bottom of TRESYPEALIMNE rand al l owed to stand for cooling. The
obt ai ned granul'es were 5 to 50 [err]mlm\d_gmeter as determ ned by the

“el ectron mcrosqopl e—ret-het—b—g-grphtH : etshi-pg—strengih—anaeh | ess than
0.1%in w& er contdnt. A5cmx5cnnAg§ re’b‘gﬁthgen( i afreter, 0.7
mm 12 nesh) was dggreased with trighlen antl 10°Men hi a8P08 by | means of
"A1203 having a par t|i Bydeogeh deerdditage, 7B t 0180 12 frm The bl fst edson re|screen
: . '_ 5 mV {at 40 A/dm?) _ . S
F 7 ' ' :
: ; Oxidation degree (%)* 86 78 73
_____ | o |
Note: *-— x 100
60 NiO + Ni

As is apparent from Table 1, 5 months aﬁer the initiation of the electrolysis, the oxidation dégree of the
coating of the electrode was lowered by 8 % as compared with the oxidation degree at the initial stage of
85 the electrolysis and, thereafter, the oxidation degree was not lowered.
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substrat e) was nelt spray coated on each S|de thereof with the

Above- prepared granul es by plasma spraying as indicated bel ow. The pl as
sprayi ng was repeated 3 tinmes with r ‘;p %{o each side of the wire scree
10 produce an el ectrode having a coat g‘f 189 ¢ hi ckness of 120 [errfmwith -
spect to each side of the wire SCr eekhmpled 2to 5Pl @sma sprayi ng was done
fisi ng the fol hendangbyweigagtpaytieayitkalgpxjaa(MiOktiaeing parfiée diamgtersairgingffropl Gestod pgas
bf ar gon arpid powdenghs wmum omee(Caps)rlre\rmmnart@tean fers ranginadfrom Qﬁﬁgam M@)Pamﬁvwelghf

t at e) / h éj ?rgglw gtzvrv ng\lén‘gt eir gry sta eglea%i5 m‘fgﬁ;{; drﬁm Y)Wf &ht "

ours.
jopper Substantl @I{er dafbe p%§duréf§ ag(ﬂ'n xample 1 were repeated to prepare electrodes by aﬁasma
p. 0 kg/ h Pl spraying, akéepf thatitieiBbye-prepared nickel oxide-chromium oxide powder mixtures per se W@

/ol t age betwithoarbeing s.diqcted@a;ranuiatlon and that the thickness of the coatlajmyew 0601\ WItﬁ)regpegng gne

bet ween s’umqeﬁéﬁ'e“@fiﬂa ithre l@ﬁr‘ ed’lﬂ@ta ‘ec";ﬁc f the
lane rel gtéxXé eb?; %:fg c5'0 Il:%zo%. t@&
he granul g &toati Jaeeugé a@§re\9§5@alﬁ @relsm msfé rm@ssa

L rate of 3%@1 és@ ble sﬁhhe andhyBR b wrﬂ/gmm a&haa Rowgtithal the leyatiagl ofiedcheldeyde contained _
li ffracti omicke ogide dli@liandmetainiaiel ¢hikamd diat modochaeyndexidé ofinfekel-clyamjurrgvdsipresentin the .

tal cul ati ’6rF°P‘f'\§r?f ﬁc @? de. The ’E‘ﬁéd'ﬁ@a%"ﬁ'ﬁ’i‘ pfiirengating ofthg elpckiods prgrarqdby Sxample h -
espect to N sQr‘ﬂL dgies%ﬂgEQa%fJfb ﬂkér F b&&‘o%k@eg?lééﬁ&%es}o%@al&%ﬂ)

- th respecds tl't rma Yee t edch e‘é@ﬁoo@ as PREArEEFHoN waUsePindisposed in
INi O Ni O + thib ca(te/ddeel)a]mb@f surcln macmatsu.rrage viase S6ctedwith mdtickdds® of/400 Tin facedshektadiod O

barti al radexchangmmehbmieckel oxide in the plasma flane. The analysi s by
'-ray di f f r aliegRts gotaipRs\aEvShonE beiBY dntaedt a conpound oxi de of

hickel -chromium (NiCGr204) in the coat | ng-ABT@@ chroni um conponent cont ent of
fhe coati NgWas Q 004 Tho X_r ttern of the hﬁa,t_l_n_g__g_f__t_h_e_
bl ect r odezsay'e shown |in Fi g'V"'E ervoltagee?e was [provi ded an electrolytic -
ell which Js partitfoned by 4 %MS&K/I ic acid |type cﬁd"fd(?ﬂ"e gﬁgﬁ%{e _

enbrane copmer ci al |y avigkbiabl € A4gder [t Nandrnade nﬂﬂﬁitialAj' Plag¥r 8- TO54ster 10
manuf act ur p@xamipte Sol d daygeAsahi niéamei . K., sl@gan)| | mbmh& dat moctes
hanber a@c —Rig— i lrpdati-ng
herei n an fanodé madle of'®% tit ani'd@™ ndde d¥panded MO al |havifg tHeredf a

oat i ng composeg of OXlgf, 2ZJi rcqpy umfoxi dg and titgni urh oxigde. As
he cat hode \ obt ained ellectrode wWas used iin the elgctralytig

ell. Wigke vi'-r190a'|\laCI 16®Ncent r &0i on |[of 1705 g/jl itee intlo
AN anode ch TRy T g 309t faquenus—Sodiunrhygroxrge—sgtutton
nto a cath Pectiol V&8s was dBhti duoust®y cdndufPed 4t a
furrent density ofNiﬂ,O A/der and at 90[err] C. The hydrogen overvol tage was
reasur ed py Notee* currentx ioot errupt nmethod and in such a manner -in which

L uggi n capil | ary Niis Nbonnected to a reference el ectrode (Hg/ HQGQ 25[err] C)
by nmeans of |iquid-junction and in 45 turn was connected to the surface of
L he cat hode facing-the cation exchange nenbrane. The results are shown i
bEl ow i n %rable 1. [err] 55 [err] [err As I S ag;arent fromTable 1, 5 i

| DNt hs af ngﬁ kfnm if'eﬁur Q/Lretp argx]l %Zs gy e gan\% n%L-Q%L hé%mj%ﬁ fxgmple 1.

I he coat i Ngexedpt thbe1 0@t by W §ht‘6ﬁ§’o erVheB iSiflet fom 0.4 to

bxi dat i on ohagneereaemmmdnmdad af 160 gagre be wngEt bihmmbuenbraldysatah unt of powder
hereafter, °hf%“'b>@?"datqf&a’ %@yﬂﬂeglamterq rengingiiom 9.8 to 3 LR waRYaded © Q.&pdit 1HOO
barts by ’W B 81" PRTTRTSIbKI Gramale o T-earts Ay wiaktn %ﬂa@p'a?amséﬂ@nsbv
angi ng from he‘?ch&n Qmﬁmgm%%gﬁ&tﬁﬂog{ﬂg%ﬁgbﬂﬁe& GtikiedBRYH ésroté

i amet er s rexagple g, S.0 %M Ekample?, 10 % i ExBinfle P add 200 inkkhEMb 9.1 TRe Bxl tion oO/
barts by weGofht Co fx m&npihect&tlﬁg &qaardle;trbqemr krbd BsovEwastil % inlExamgie 8 ta®. The
par t's by SheAnaigis ?\hx‘fi’ @z &'ah‘ihxwﬂhmﬁtmﬂ ¢lectipde contained cobalh dxide(€q0)
iri ed usi nfﬁ‘mmgfl 8kand 131 7t Gemeoynsoxiae o aaBRtrabromiyp wes,present in {hecpating af pach
br ocedur es ai Sh&taﬁﬁﬁl?ﬂle@aée@&ﬁufe@@ﬁﬁ%ﬂi&l WSrE RPEdRedth Bifdct AELESIVRY 1 bidRiiBon
Sprayi ng, eofteerformahcetdh thea pexeypathatieath alédtrlodéas plepanidrabodelwss Q¥ddde powder
| Xt ur es éper Jee mﬂteomleeﬂwﬂmtbebwm@abkﬁ;] ected . to granul ation and that

he thickness of the coating was: 100 pmwi th respect to one side of

el ectrode and 50 [err]mw th respect to the other side of electrode. 10

he chrom um conponent content of the coating of each el ectrode as prepared
hbove wa$50.5 % in Exanple 2, 3.0 %in Exanple 3, 5 %in Exanple 4 and 20 %
n Exanple 5. The degrees of oxidation [NQ N O+ N (x 100)1 of.the ’
foatings of the electrodes as prepared ajypve were 90 % in Exanples 2 to 4
hnd 89 % in Exanple 5. The analysis by X-ray diffractonmetry showed that the
oating of each el ectrode contained nickel oxide (NNO and netal nickel

Ni ) and that no conpound oxide of nickel-chrom umwas present in the




i- chrom um conpone

oating of each electrode. The X-ray diffraction pattern of the coatin
he el ectrode prepared by Exanple 5 is shown in Fig. 3. Substantially/
sanme procedures as in Exanple
eval uati on of .t he performance

repared above was used and di spos L t he cat hode chanber such that .
surf gce of thy =t eew

I SiEhel MyCKNESF of 100 [errJmiaced the
D exchangg nmbran (atﬁm,ﬁg"s‘*m ts obtpined apgaatbowsgrdealepw i n Ta
2 25 [eri] 3() 35 Jerr] 40 [err] 45

6 to 9 FourAtfiitistls | of Alr&ct | ocdier Wer b Pt iBjtialr ed iAftesRibslt affterdP|
\eamele Nag o r istey im ERURRA e| 1,M¥Bept t FB4® 10p FUPIS by WEMDRt
e (Y
qe T

pa-_l_:te OXl1 aVli{lg PaftiCigg di petgy S rpngl &0 Trjom Usgd U0
; “eEde:—M—Q—' andthat

S hy wel th of
thr omoum ¢xi deso( Cr 7Q3)16ﬂaVI ng p¥ticle difanetlers Mangi _
s varitegto 06 ] anptEe o, arts

: Jar t. Yy 5P We gt
3 pa}sﬁs b Eé(”g le 8 dnd 25.4 art s by

viel &t
* i n r onjggm cnrrporg@nt ,ont gnt OL th@ cea|t| nghgof each
i Of t he t #‘ i ht A1 haAd Al Aot aodoc VY-S 04 3 a1 I\, (V2 J

ud:.,UUI— AT LA ] A" B AYATLEA%AYE>] vvua U- \J 70 111 I_I\U.II}JI U U, \J_. J 70 111 |_/\u. I}JI C

10 % in Exanpl eg§oand 20 % in Exanple 9. The degree of oxidation [CoQ CoO
+ Co (x @y M—of—thexgmating of each el ectrode as prepared above was 95 %.
i.n Exanpl es 6Cp@+Xo The 55 anal ysis by X-ray-difractonetry showed that the
coati ﬁ‘b of each electrode contained cobalt oxide (CoO and netal cobal t
(.Co) and that no-conpound oxi de of CeRfiple@hr oM um was present in the.
Codti ng of Aeadiredeanis ppsred iBullatarily b bamd hennerasBespites MENIMSe BSxdeft tXMED e
1 wer e r epeeritetbowdershfogium exidedCr.Qd) mnﬁmnledmmb@atrarmmgmmt%eo pemfwas paiede of
t he elzw’ect“f bH‘bPa'E%U '9'1‘ t’@‘a&h part - g@ °<§§°‘}!t5l %ﬂdg’g@v@'%@vme&m%o
The resuf’ @r"ﬁmggl% e %ﬁmﬁ A ol conefl of 3088 nEASLE 3
ont‘é %32 %. The arl3lysis By X-ray diffra

[err] 5 Showed that $e@d&ting of the
“nmont hs electrdalercbdimnﬁi nickel oxide (NiQ})(Qand metal nickel XBi) and that no cordgm@ind oxide of niEkal-

0

éf V@F epgpeat ed to effect electrol yses<),7

ode, except that each electro
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t he
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Exampl e]9. HHge ¢

50 30  chromiugQwas(pregent in the coating gf(he electrode. The]dggree of oxidation [N{@/NiO + Ni (x 100)pf
70 the coatip gf the above-obtai electrode was 90 03 & I§
7 5 - The gctjggt e thus obtajned was then i |mm mna30 % aqueoufﬁc solution at 90‘%2 24 hours. 95 -
. Thereaft antlally the same procedures Exam e 1 were ated to effect an rolysis for
80 evaluatlové dghce of the electrod& e ﬁgi rgidcodeChs pared

efect pd@bavas prepar ed in substantially the sarre manner as described in
Exanpl € 1 Texee@ﬂetqhmeﬁereamhkew '"ﬂ'é'?!ﬂér chrom um oxi de (Cr208) having
partlcle diameters ranging fromO0.5 t errJmwas varied 25 to 11.4 parts
by weight and that_8.1 parts by wei qht oF powder _silicon_dioxide (Si Q) '
havi ng particle ¢liameters rangi ng fraomit@l 5 |t 0 Aftdr6r r ||m wder 8npljoyed as an
addi ti onal conpopent. The coating of st t Hus m¥the ngd ehenthsrode had a
% ang haad (@ ST]J,Con [conpapent jcont ent of

4.2 % The analy
el"ect gode cont ai
conpound oxi de o

iy

Qxidatiar| deg(®6 (%)X hr

ractometry
(CNFO)—and-

oni urgdwas

showed th
netalnicld
presgft in

at t cod
el (Ni) an

t he 750at i

ting of the
d that no
ng of the

+ N

L

el ectrode. The degree of 8XI datron [INUON X 100) 7T e coating of
t he above- obt ai neﬁotelewdexw@@ 90- % The el ectrode thus obt ai ned was 't hen
|mrer§@d i'n a 30 % aqumious NNaOH sol ution at 90[err]C for 24 hour s.

Example 11 :
" 100 Parts by weight of nickel oxide (NiO) having particle diameters rangmg from 10 to 25 um and 10
e 56 parts by weight of chromium oxide {Cr,0;)} having particle diamaters ranging from 8 to 30 um were added
- to an aqueous solution consisting of 100 parts by weight of water, 2.25 parts by weight of gum arabic as a
binder, 0.7 part by weight of sodium carboxyrhethyl cellulose as a dispersant, 0.1 part by weight of sodium
- hexametaphosphate- as an antiflocculating agent, 0.001 part by weight of sodium lauryl sulfate as a
- .surfactant and 0.1 part by weight of phenol as an'antiseptic agent. The resultmg mixture were vigorously .
stirred to obtain a homogeneous suspension. .
- The thus obtained suspension was fed to the bottom of a contlnuous-type wet mill equipped with a pot
* having a capacity of 15 liters (*‘Pearl Mill” manufactured and sold by Drais Corporation, West Germany) at a
feed rate of 70 kg/hr. The pot was filled with ceramic beads up to 70 % of the total volume of the pot. The
inside wall of the pot was equipped with a plurality of super hard pins. An agitator shaft having several
" discs was fixed at the central portion of the pot, and each disc was also provided with a plurality of super
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"~ to effect an electrolysis for evaluation of the performance of the
el ectrode except that use was nmade &f 1kET §Pectrode as prepared 35 above
The results obtained are shown bel o a e 4. TABLE 4 40
At i nit i abard pins. B§ the rotdgion of the shaftf the sukfensib@ahe pot was migerenk she metal oxidespatticies -
/dr ogen %gqgr:gq)wgra @bjzcte;; trc; :;%E? Thg;thus treated gnggensnon was wuthdralngndrwhf top ofithe poty )
- 45 i dat [r§igk be EAAP! €.
11 100 Pag.x,g 'gie% e el 05 Re ’&30' a\ﬁeﬁdedﬁ’é?dttf be It figh bt G
rangi ng fronmm 1&s£aauafaii tijesarrﬂemnamdr $£) dEéinbedp&l‘ExSmbly Twehiecthus wéateshsuspension o8 de
(Cr203) hsubientgd pagranuletian, mdalvmwmg 9anvgeavger¢ mejmp@\f?dﬂwwe[sefﬁ?']W'\ﬁél“@"&'&&éd

to an aque' ?EﬂvmqtbﬂeQYdﬂ injap glegifoden parts by o e drialySis
a5 D e e b Bl s
I(NQ% HAt@8

car bOXy m3 riourd dil%ﬂﬁlél@mhronﬁurﬂ wisirbsehtin the tdtiig dﬁhesmdrdmehe

Thereafter, substantially the sane procedures as in Exanple 1 were repeat@

hexanet aphmephmbﬂdmn N0/ #fNi Oc ta9l af tha goatige bt the §hoBGabtajpadt codfing\was ghf/o of
sodi um | aur ySubsteritiblivt the csame poceduses: 2min Exampe, 1 werg  epe3 dv?@é%?ﬁfc‘;f‘ r%’§ an
anti sept j Evaiugiiqn of theRerfprranes ofiipe. fAlesEodr £xcRptthat yegyWs TIade P BT AT eeSg PlgEred

obt ai n-& A g%gg,g%tamégggrgﬁb‘ppbelgwﬁ Tah§, obtai ned suspension was fed t¢

the bottom of a continuous-type wet mll equipped with a pot having a
capacity of 15 I|ters ("Pearl M II nﬂhB#Eaﬁctured and sold by Drais g
Cor por ati on, West—eerary—at—a—f Ok f t—yas filled
‘with ceflanic beads up to 70 % of  he i 'E% ol ﬁ%ﬁfpf Aﬁﬂf The inside

|| of the pot Mas_equipped with{a pliurality of cnnng;_-hg,pd_pm;_ An ,

‘tator shaft hctkugog@euwna:ita@S di saeo was flxesb at the dentral portion of
the pot, and each ®V<at 4QAsmd) so p ovided with a plurality of super 0 126
189 har#& pins. B oL arl ThE ghaf t| TNEgSUSPENSI Ogy I N Lhe pot was
m xed andpt he rreza{) g%?o de ot 9"l) es d?J:nPr fed \l\ps'rsp Elhl e_c_ﬁbt_e_d__t_E m |p| I ng.
The thus treated suspenqq,gn was W|thdravvn fromthe top of the pot. The
above treatnent WR&esepealedxtjgpce. After mlling, the particle dianeters
of - eachseof N O and Cr28® w®ie reduced to be in the range of 0.3 [err]m5 or
less. In substantially the same manner as described in Exanple 1, the thus
treated suspension was subjected to gEanul atlon and the resulting granules
were el & - S Ao Wil b 1650 tgs%.#e e i .be%'
t her ebyast 9o00pYdr8 by wbhetfe 3%@ (%%'eha@ﬂ daﬁigleQ? rv% QEE.”%J{%){, emhat
had a chr empluyaddasnsad o£100 pemrﬁyemghoaf riickd! oXide AltEthatthd ayﬁdmst demlayh-uXw &ade (Cr203)
di ffract omwashlsw@maermnq-Mmmasr pro fvas mwétoe‘@tnaodhv weghtai ned ni ckel

oxi de (Ni Q) ,IRE°AAY of |th%r@e@rglrf °Q5‘Iﬁ" 0%, The analysis
ni ckel - ghp m“x o e &atétee?c?w&h C:EUJ xnd'g;g 'of
oxi dat i ondéd‘rkeG’fthLtibn Nllgfbﬁmgllﬁﬁ ok 10901 oﬂiﬁc b}’;;’;% F % é;of @‘W
coat i ng was-DostibtiaBuiretsame i @oddeguréshas B!amampleot:wdnerreseama t raffExanmletraxystefoe

eat ed FY?'L@F%?!ttheanelwsq ¢fi theselectrpdg. exopp| theg tupasohadernd theealdetspderas pespered -

t' e, elgc e f the electrode as prepared 15

~ above. élzghe resu%?'gs 0 at"%P%%a g‘?’ém own ag’e?ow'i n Table 5. TABLE 5 20 :
At initial - After '5° - After 10 wiBage nont hs ' nont hs
Hydr ogen overvol t 160 . 15Q 150 m/ (at 40 Al dnR)
25 Oxidgtion denge (% * 90| Atinitial gffter 5 Aftersi9 NilO Not e :
x 100 3% NiO + Ni EXB8l e |12 TOTMSI edt r SPEMRas [prepared in

substantially the &mm&e&taF& descrizped ijn Exgopl e |1, epgept [that 35 100
parts by weight o mve(htaiomm?ke (Ni). having|particle di anmeters rlangi ng from
0.3 to 0.7 [err] nfwer Y luycu Hstead—of—3106—parts—hy—werght—af ni ckel
" oxi de aﬁfd t hat th[eoéﬂfﬂﬂ'?t egree O orfi um &% de |(Cr 288) hdvi ngPartiicl e

d| arreters rangi ng from Onpto 3. [err]mwas varled to 13 parts by wei ght

Note; ¥ —— x 100
‘NiO + Ni '

. 60 }
- Comparative Example 1 '
An electrode was prepared in substantially the same manner as described in Example 1, except that
100 parts by weight of nickel oxide {NiO) having particle diameters ranging from 0 2 to 2 um were solely
65 employed as the material for formlng a coatmg -
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ating of the thus obtai ned el ectrode had a chrom um conponent contep
% The analysis by X-ray diffractonmetry showed that the coating O‘j@
ectrode contai ned nickel oxi deo(i\h@) ggd netal 40 nickel (N) and

o conpound oxi de of nickel-chrom um was resent |n the coating of t e

@ﬁe._, trode. T gﬁggge éomatwmuumnpdrr- s*‘.'f‘@]”f@mamf detﬁerr;%% ‘f

the&above- 0

in %xanpl e%@y\ere rthee eeg '"%"%étref" mde & y"lsgs evaeuaot [ on 0 a?
er_::‘:fg_,or mamce d-hetebats%ﬁﬁteae.deho\ﬁxwmtrmu use was rrade of the el ectrode as

" pfepared above. 45 The results obtained are.shown below in Table 6.
BLE 6 At initial After 5 Af T8PLED 50

sit age nmont Hs ‘mont hs| Hyatiqgan avemtatst.ag'e, After10 17D -

Nirdey 10 170 \mvV (at 40 A/der) 55 stage month€Xi flat monthslegf ee (% *
0 50 Nro+ote: x— 00— NN 80 Pomparative Exanple .1

n el ectrode was fdr ’g’ﬁtg%g ;’i""ﬁ‘;s'fﬂfst anti &My the saffe mahner 3% debcribed in
xanpl e 1, -except |tHar parts by weight of nickel okide (NiQJ{having

particle,di-ameters oﬁaa;rbmgeg‘réeqmro ptos [er ] m vy e splely 65 eppl oyed as

“the materi al fOI‘ frorm g coattny—16 0126189 The—degree—otf oxidation
[NONO+ N 1'5)9%]] ofN'Q he q&atl ng of the thus obtained el ectrode was
90% Substantlall e procedures as i-n Exanple 1 were repeated to

ef fect ap el ectroI ysi s or eval uation of the performance of the el ectrode,
xcept that use was made of the el ectrode as prepared above. 5 ~The

rfesul t s obt aiThe degidedf Stidatibn dfee@vating ofithib blectrdde deéiBhdad With\the lapse df tilne from fifetirdtal 5
Fer 10 1@alue of 90 %, and became zero (0} 10 months after the initiation okthey ggctrolysrs With/{oadegrgase of

i t e of the electrode i It is recogniz g |

nt hs g(ydpgf sHa BU@ q?%al ro"gzr; ::‘s’ee t% Iowermg the hy?rgg%l overvoltage duﬁ%@%ﬁﬁ %aérﬁ 40

dmZ) it roy .
00 NNO+ N 20 The degree of oxidation of the coating of

th| s el ectrode decreased Wi th the KCapsaatyb ExdamméeZromthe initial value of -
0% and becmatectredeyy wyepi'@d ybsantialjy; the samednanpenas describpd dn Exapwle 1, except that

| ect r ol s 1% patky pweightof pawder senatt gyide fra { ’dB?Y'Bga?ﬂ"tﬂf eé"é“"‘l"l’?ef'%%t?ﬁﬁé'ﬁ‘ were
jver vol tage‘%oorh:hfbee@f B4 339 )@é%ge?aeé? d" oo 8 c4dRPE RS dlaec biBfoaomid 100
25 'of thisyel ectrode | ost a of its effect of |owering the hydrogen

overvol t age oBubstmgranmn\eliémﬁmmdadtmweasatm Bamole t werearirasted dp \effect an Glneelysist foye
Exanpl e & gr;hgszrtweﬁawnﬁ? Hhe dertpde. SYRBRY B UPHIVEY M IdeE (AECTpe 78 Pregared
descri bed G i0g parts by wei ght of powder cobalt
oxi‘de (CoO) havi ng pagzt"}eg)éeesgavaére&?éevrg raa%gl ng fromO0.4 to 2 [err]mwere-
sol#ely used as the material for form ng a coating. The degree of oxi datlon.
[ CoQ Co@9+ Co (x 100)1 of the coating OMBLE® thus obtained el ectrode was

100: Substantially -t-he—s-a-n@—pmeedu-es—as—r-n—aa-n@—e—i—wr-e—c-e?eat ed to
ef f.ect .an el ectrollysis for 35 eval Jat'?'sdﬁ"'ﬂf e[‘:gghﬁ.or rantéerd? t he '
| ectrode, except |that use was nade of*3%e e s pl8PAP ed| above. The
ul-ts @bt ai ned gr RydrdijenBveriinayy, i N Tablme 8.140 230 350 ‘
TABLE 8 At initial|l mv(aAf0afdnd) After 10]stage _ nont hs{
F4€ D
gggt hs 45 | Oxidatby deg"i’e'bifi’ve vol L‘o’l " o 0
o 50 CoO '- '
Note: * ————x 100

i CoO + Co

Comparatlve Example 3 . :

An electrode was prepared in substantially the same manner as described in Example 1, except that
100 parts by weight of powder chromium oxide (Cr,0,) having partrcle diameters rangmg from0.5to3 pm -
were solely used as the material for preparing a coating.

. The degree of oxidation [Cr,04/Cr;0, + Cr {x 100)} of the coating of the thus obtained electrode which
was determined by X-ray diffractometry in the same manner as in Example 1 was 95 %.

Substantially the same procedures as in Example 1 were repeated to effect an "electrolysis for
evaluation of the performance of the electrode, except that use was made of the electrode as prepared
above. .

The resuits obtained are shown in Table 9.
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mv (at 40 A/ dnR Oxidation degree (% *
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TABIE 9 At initYal Affer 5
nmont hs ¢ nont hs: Hydr ogen overvol t age, -

350N/ * Alon2) Oxi dation degree (% *95

90 85 Cr 208rNpt-€r * x100 Cr28 + C 15 The hydrogen

overvol age of this electrode was hi gh at the initial stage of 'the

R SO Sr At e .8
e electrolysis.

oper at i onhrdligholkahe 0atidrtObpesdtion o
Conparative Exanple 4 An el ectrode was prepared in substantially the same

shown i,y Table 9
10 stage
290 '

- After
270

manner s d sglrl bed i n Exa nI e 1 Coeweepge&xnrap'eﬂr;e armurllt of ?wder chr om um -
i de (G zﬁ i R s i e e Mol o8
RS R e S i emge 2y swenéaim YA el A

had a chmnhumras,cuifpauﬁemsnas,aa*smwedm prede FBomo d’na).‘)xldd; $ffnr H\reﬁnu&'l'mk?fz‘bl.)s

showed % hed phfe@'emcqaﬂdeﬂCrdJatio mgthfdeht@fobtalnedkdhctmuc Ghe dayreeldf G4y (NI and

chroni umMQ ob e o ﬁ F?Ft'?m!!jgt ‘!"F'H‘Qf wits 9 fire Then¥reay Giffrastionrattenet the genting qfhe |
degree of 0 d (X 2 1 Uord NS 5P | ect rode i
was 91 Yoeval oﬁ<of ¥ p n%GBf m‘é':eéfader&c thfahé';m aﬂg:ﬂ%egﬁbérog '?"’ ysnsi

el ectr ddabew. shown 1n Fig. 4. Substantially the same procedures as in
Exanpl e 1 wiredeguitpehipiesd areshofvh delowimTabled@t r ol ysi s for eval uation of the !
perfornmance of the el ectrode, except that use was nade of the el ectrode as ’
obt ai ned 30 above. The results obt arame1are shown bel ow in Tabl e 10. TABLE

10 35 A& initij.L AFe+—5 "“t?a*' <o “‘Afet:resz After:?gf hs

nont hs dr ogen -overvol t age, ' 22?3 90 290 40

mv (at Z% A/g Ne% datian degrke (OFF _mgThs months 29 80
N O 45 Né/deogert overvoltage; - - - - 220 100] Ni O290 Ni [The dsngr ee| of oxi dat i on
of thesgoating wa‘é(ahf“ngmﬁroughout t he 10f nont h operation of fhe

el ectrolysis. %0 |.—§)¥yev§r [‘g O OgET OVET VOt PRl of—tthrs—et -'ctrode_ was
high at the inilt2%{Pue] degiee ol 1 e el eltrollsis. ®conphrati¥Pe Exhnpl e 5 Powder

Ri ¢kel oxide (N O hawigg particle dianeters ranging from0.3 to 2 pmwad
dried ysing a (Noree d—ai+—ofx 1@0[ err] C for two hours.jI'n substantially the
sanme manner as descr¥iBeNiin Exanple 1, the obtained nickel-

The degree of oxidation of the coating was high througheut the 10-month operation of the electrolysis. - -
However, the hydrogen overvoltage of this electrode was high at the initial stage of the electrolysis.

Comparatlve Example 5 '

Powder nickel oxide (NiO) having particle diameters ranging from 0. 3 to 2 um wad dned using a dried
air of 100°C for two hours. In substanually the same manner as described in Example 1, the obtained nickel
oxide powder was melt-sprayed on a wire screen as the substrate by plasma spraying, except that the feed
rate of powder nickel oxide to plasma flame was 1 kg/h, thereby to prepare an electrode.

The spraying yield of the nickel oxide was 10 %, that is, NiO was coated on the substrate at a rate of 0.1

“kg/h. In this Example, clogging of the feed of the powder material with NiO was apt to occur during the .
course of feeding NiO to the plasma flame, and, hence, continuous operation-of plasma spraying could not
be effected smoothly. The plasma spraying was repeated 90 times with respect to each side of the.
electrode, thereby to obtain a 120 um-thick coatmg -on each side of the electrode. _

' Substantlally the same procedures as in Example 1 were repeated to seffect an electrolysis for-
e;aluatlon of the performance of the electrode, except that use was made of the electrode as prepared
above.

The results obtained are shown below in Table 11.

55
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55 oxi owder was nelt-sprayed on a wire screen as the substrate by

_ ayi ng, except that the feed rate of powder nickel oxide to plagff
flane; 1 kg/'h, thereby to prepare anoelmstqgge The spraying yield of@
the nic oxide was 10 % that is, NNOwas coated on the substrate at a

of Y. 1 kg/h. In this Exanple,  cloggi WLef1t he feed of the powder
ith Nl O wag—apt—to OCTUT OUF T TR{ i fifBf ClOUT aRer@l 1/CCUArap1dy Q to the
‘ame, and, hénce, continuous opersﬁtgeon of pbrssTE sprraymmg cloul d not
ectsed snoot Hy—Fhre—plasra—sprayAg—reis—repeated—So—t+res—wi th
.0 each side dfvdtqgen e\reeyttmde, t h&8%by ko offfin ja 128%m tfhi ck
-on each side|dPV{#& &0t rode| Substantjal ly the jsane procedures as
ple 1 were re f an elgctrol ysi ssof or feval ugti on| of -t he
perf ¢rance ;#f the elEés*{"Ji:‘\dgmt%gﬁ%f@&t hat @%‘ wfas rade—e+—+he—eteetr ode as
prepfred above. 65 -~ The raé#@lts obt ai ned are shown below i-n Table 11. :
0 126 189 TABLE 11 AtNqtsi* -xMter 5 After 10 stage mont hs
nont hs “5 Hydr ogen overvolt%‘é : 220 200 350 vV (at .
40 Ader) Oxipglat i g &GQEQ}? oxﬁ!atgn of the coating was decreased 8% % after the 10-morfh 39erNoQ of
‘Note: *--:--- electrotysié. 100 Nl O + N ql' he degree of oxidation of th
coating was decreased to O %after the 1oEmteH3o eratJ on of electroly

1 ib, hat 14

gxa”p' e 13 An el BRIFRe aé?’ .ff% S%BFEU %‘g@“@&&]#? ﬂ“%‘ %ﬁﬁ:@aﬁbr"?ﬁ%‘é el
escri bed ' ?%‘- Iu?ed wd M roWﬁd dBhting Sk the
hydr oxi de éd&gdmssts 8. ﬁhdu@ﬁ&t&bﬁdd’tﬁﬂmm@ud ﬁ-CNﬂ>01®)]thth3 c&ﬁ.ng of the .

[err]mwas: useutctrqdetueads &4. Thowahiysis dlarXonay diffragtomaery sfiidwed dirat omcmmdrp@nent mckel-'
\‘mt nt of thé'"e msemtwethemrgngmtgeﬂ@groeq ectrgde was 9. Séo The de €
ookt op L SEFIE I PR b i b i
% e anal y5| ,9,;;73;.5\,}/, ound oxi de o _
~nicklel - chrom umwas present in-the coati ng of the eI ectrode. Substantially
the sanme procedures as in Exanple 1 ver e rTéﬁb%ﬂ?ed to effect an eI ectrol ysis

_fOf 5 eval uation of tire pclful mence—g et ch, t
el ectrode a¥ prepared| above was used. Thg §£ qﬁ\éfnec Egmiﬁow bel ow

I n Table 12. TABLE 12|30 — Lgitial
Aftdr-5 Aft er 10| dtydmggen overvoltagerDr|t hs 160 montshs Hydr ogesn
overijvol t age, 160| mV (at 40 A/dm?) 50 140 nV (at 40 A/ dnR) 35

Oxi dat'i on d¥gree (% * ég 74 N O_Not .
*eoee------x 100 40 Ni_ O F+ N anrme 14 _An_el ectrlode was
prepared.in substantially thRicsame manner as descri bed in Exanpl e 1, except
that 32 parts by wei gmoteof‘;gewdefx $9di um chr om um carbonate [Na2Cr (CO3) 2H20 -
havi ng part4ecl e di aneters 44Ord¥figing from0.3 to 3 pmwas used instead of
powder chrom um oxi de. The chrom um conponent content of the coatl ng of the

thus obtained el gellade Ba it0s Q‘ﬁuﬂ ﬁ@}’ (l%te E'd[ o7, akcant thie's2
100)] of the @aRd byGeig f %ﬁwgf lﬁﬂ ; gm ateﬂq?fé (a,aﬁ@;)m Y m Jrﬁ?)');cdlalt'netters
drf'fract onesr ya:@h@md ot3hé8 um msmpm o pbvilder afrorﬁmeu%a 6 ammmmwapmﬁ&an&m :
i n the coati n@f e cqatien Gltlwbmetnesdmmmwaﬁ:é Thp degeernf oxidatioeiNiG/NiO -aNi (100} of

Exanpl e ‘1 wer &% opingob (Y3 86 . éEeefftafvﬂF f way qiffractemetty shewad th#t ngfcomprund

per for mance of° x'eg‘ﬁ,g'}: 'fh':'"m wf)ﬁ 'ge °°%,1" % OMéet f
used. The rses ubauseuabafammlfoamc&m QW& éxvépt thatlt énectrl; ﬂ%&ﬂaé %gov'é@as J;e‘“z‘ﬁ s

OxidationSOlgg'ree (%)*

At initial AThegesulls obtained afd shewn b@ow in Table 13.
TABLE 13 _
. 85 - - Atinitial | = After5 - After 10
: ~ stage months months
Hydrogen overvoitage, 160 150 150
mV (at 40 A/dm?) ' " _
'Oxidation degree (%)* | =~ 86 7 A
_ - NiO _
" Note: *————x 100
NiO + Ni '
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st age . nont hs ' nont hs Hydr ogen overvolt age, 160

| 150 - 150 nv (at 40 A/ dnR) O(idation degree (%* - 86 .
R 71 Ni O Not e: %&opPo+ Ni 0 126 189 Exa :
; 15 An el ectrode was prepared in substan y the sarre manner as descri be

Example 1 except that 26 parts b Ewsrightd of ovvder chrom um oxal at e

*rJSCre (21(%2:1)3 W i d isubsipn ﬂﬁ‘g@géggﬁg,r d,amet rsran&ﬂm%

the coatg '%gth%tt'ﬂ Red ﬁo&htaaba feb BFSXidétsh r&oﬁm&m J trlsembﬁgmec& ing of
oxi dat i on theNiectrdde@vas 88l%. The draR3i3 by)X-rayrd#frammbetmghMedttm nebcmtonnmlmdsaﬁ nBBaI %

The anal ygh@mbi}n waslugsemlmfheargqtpgetw eletiioded t hat ng conmpound oxi d .
ni ckel - Crtlzva ﬁéan '{@# o?;ngg I[’of‘f :ﬁ Fﬁt‘:% xce )ﬁnﬁﬁhe elfefgg Fm w%@%@ fl%{l ly

the samg,pro gﬁ,ﬁ; ndd'h ’ fect an el ectrol ysis
for eval uation of e perft orrrance of el ectrode except that the el ectrode

as prepared above vvas used. 10 The TABKRUM4t s oDt ai ned are shown below in
Tabl e 14. TABLE 14—At—trit+al ‘ft'g.%iiﬂ Af-ef :Qigemg

1 stage nont hs -~ nonths iHyd oyer e, 60
15og . 150_mV (at 40 Aldnp Nzoﬁgg% nxﬁ%}%rat At (% +s8
75 : 75 NHQrB&thvervoltage : X 1800 NfO +18p 25|Cl ais® 1. |A -
- hydr ogen- evol uti dn"élltetdpwwjré) corrpr i sing an 4&I ectrical ljy conductilve
:substrate having @erjeond atTTg PpTsTIg om ufy conponent and
.an oxi d€%of at | caSt9RRE ﬁ%’?e sel ecte frorLJ_t_h.e_g.LQum_mn&.Lug of ni ckel

and cobal t, said chromi Upconponent bei ng present in a proportion, in-terns
of-at oni ¢ percent fNge; *0f 0 519020 % sal d atQm c percentage being defined
.by the follow ng fornmuN© 38 “[err]
(1) wher®in Acr represents the nunber of chrom um atons in the coating and
AT represegfisst he total number of atoms of chroniumand said at |east one
netal in.the coating. 40 2. An el ectrode ac}cordl ng to claim1, wherein
sai d coat i ng1fAihdmgen-emhitian aisctatie taasiing ae elewtially edbativeshbstratnhaving tigerenn

I consi st |3ﬂg=°€ﬁ"9 ﬁP'ERf@F"Qa’rRBf%an F?mPOE‘e"tAnd an E’elt!er ‘6 aeeaﬁs ges metalpelegtedt freqn thepgroup
lwnerein s4Epe! R e s oo
‘the group cons gstl ng o |cﬂ<eT Rd CobA t ?l un rns of degree
'of oxidation, of 20 to |ess than 100 Ag, said degree of oxidation being
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ot otk g o groiies E;;f :}5 Bareunen Ao T F?‘t e
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respect i vely of nickel oxide and cobaMi oxide 'in case the coating contains
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4. An electrode accordmg to any ohe of claims 1 to 3, wherem said electrically conductive substrate is o
made of an anticorrosive material selected from nickel, a nicke! alloy and an austenite type stainless steel. ™
60 . 5.Anelectrode according to any one of claims 1to 4, wherem said coatmg is composed of nickel, nickel
oxide and a chromium component.
8. A method of producing a hydrogen-evolutton electrode which comprises: ' .
(1) forming a mixture of a finely divided powder of at least one member selected from the first group .
; : consisting of nickel, cobalt, oxides of nickel and cobait, hydroxides of nickel and cobait, organic acid saits of
3 65 nickel and cobalt and inorganic acid saits of nickel and cobalt and a finely divided powder of at least one
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1) formng a mxture of a finely divided powder of. ast one nenber :
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iselected fromthe first group consisting of nickel, rm ’ﬂﬂﬂm @
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75 20 75 [emx‘datnaﬂﬁd@efermp 1 A hgmlr ogpn- eved uti pn el ggtroge
;conprising an el ectricatty conmductre—stubsttate—havtng-t+hereenr—a 30 coating

‘cbhpri sing a chroni um corwfé)nent and an oxide of at |east one netal selected
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il east one peaptentags of @6 tc2d %.rs@idatdiic gEréaHiags By diathdargayQ efBlr bal
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represents t Rea, egﬁrsgn,t
sintensity séectayfréth rgaﬁ.t: b&ﬁ.s{.ﬁma.cieem%ssdn\( %atn@tmﬂh'?jfal ox.&ff aér*‘f%fdf"e ﬁgf%é‘ e
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ming a mixture of a finely divided powder of at least one member selected from the first group
consisting of nickel, cobalt, oxides of nickel and cobalt, hydroxides of nickel and cobalt, organic acid salts of

65 nickel and cobalt and inorganic acrd salts of nickel and cobalt and a finely divided powder of at least one
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