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ELR 541&11

- -
JGHTLTK T YBT "YNFKMGBQ J<HFPJDFYBZ BJYJD CoO B NiO VTNJLJV2 2

BJYYJ-VJKTREKZHYS{ HFDYJDTCBQ

Rfq,bxtdf T&F&^ Helysq T&<&^ Cbljhjd K&Y&^ Cjhjrby B&L&

Lfyyfz hf,jnf gjcdzotyf jghtltktyb. nthvjlbyfvbxtcrb[ [fhfrnt-

- -
hbcnbr ufpjafpys[ jnhbwfntkmys[ bjyjd CoO b NiO & Bynthtc r gjlj,-2 2

ysv j,‘trnfv djpybrftn ghb hfccvjnhtybb vt[fybpvjd utnthjutyyjuj

rfnfkbpf [1-3] b ghjwtccjd j,hfnbvjuj cdzpsdfybz rbckjhjlf [4-5]&

- -
Hfytt CoO b NiO yf,k.lfkb ghb dnjhbxyjq bjyyjq ’vvbcbb [6,7] b2 2

- -
bcrhjdjv hfphzlt [8]& Bjys CoO b NiO j,hfpe.ncz ghb hfcndjhtybb2 2

CoO b NiO d jcyjdys[ hfcgkfdf[ cekmafnf yfnhbz [9]& Nthvjlbyfvbxtc-

rbt [fhfrnthbcnbrb ’nb[ bjyjd yt bpdtcnys&

- -
Jlyjq bp djpvj;ys[ j,kfcntq bcgjkmpjdfybz bjyjd CoO b NiO2 2

dblbncz jghtltktybt c b[ gjvjom. nthvjlbyfvbxtcrjq frnbdyjcnb jrcb-

ljd CoO b NiO d dscjrjntvgthfnehys[ cbcntvf[& Nfr^ bccktljdfybt bjy-

-
yj-vjktrekzhys[ hfdyjdtcbq c exfcnbtv NiO gjpdjkbkj yfqnb frnbd-2

yjcnm jrcblf ybrtkz d utnthjutyyjq cbcntvt NiO-NiCr O b jghtltkbnm2 4

’ythub. Ub,,cf j,hfpjdfybz igbytkb NiCr O [10]&2 4

"rcgthbvtyn& Hf,jnf dsgjkytyf yf vfcc-cgtrnhjvtnht V{-1303

j
(60 ^ 200 vv)^ gthtj,jheljdfyyjv lkz bpextybz bjyyj-vjktrekzhys[

hfdyjdtcbq [11-12]& Bccktletvst cbcntvs bcgfhzkb bp gkfnbyjdjuj nbu-

kz (lbfvtnh 12 vv^ dscjnf 12 vv^ lbfvtnh ’aaepbjyyjuj jndthcnbz 0&5-

1&2 vv)& Ntvgthfnehe bpvthzkb Pt-Pt/Rh (10 %) nthvjgfhjq c njxyjcnm.

+4 R& Bjyyst njrb bpvthzkb rfyfkmysv ’ktrnhjyysv evyj;bntktv D"E-6&

Bc[jlyst ghtgfhfns NiO, Co O - vfhrb x&l&f&^ jcnfkmyst - [&x& Jrcbl3 4
j

rj,fkmnf gjkexty ghb ghjrfkbdfybb Co O ghb 1000 C& <jktt gjlhj,yj3 4

jgbcfybt ghb,jhf b ghjdtltybt ’rcgthbvtynf lfyj d [10-12].

- -
Bpvthtybt rjycnfyn hfdyjdtcbq c exfcnbtv bjyjd CoO b NiO &2 2

- -
Jnhbwfntkmyst bjys CoO b NiO gjkextys ghb bcgfhtybz jrcbljd CoO b2 2
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Bccktletvst cbcntvs b pfhtubcnhbhjdfyyst vfcc-cgtrnhs jnhbwfntkmys[

bjyjd ghbdtltys d nf,k& 1& Hjkm lj,fdrb cjkb otkjxyjuj vtnfkkf pfr-

k.xftncz d gjdsitybb rjywtynhfwbb ’ktrnhjyjd yfl jrcblfvb rj,fkmnf b

- -
ybrtkz^ xnj ghbdjlbn r cjplfyb. bpvthbvs[ rjywtynhfwbq CoO b NiO &2 2

"njn djghjc j,ce;lty ,jktt gjlhj,yj d rjywt cnfnmb&

-
D ’rcgthbvtynf[ 1 b 2 nfr;t yf,k.lfkb jnhbwfntkmysq bjy PtO ^2

j,hfpjdfybt rjnjhjuj cdzpfyj c ntv^ xnj bcgfhtybt cbcntv ghjdjlbkjcm

bp gkfnbyjdjuj nbukz& Htpekmnfns ’rcgthbvtynf 1^ jnyjczobtcz r bpvt-

-
htyb. rjycnfyn hfdyjdtcbz c exfcnbtv PtO ghbdtltys d [13]& "rcgthb-2

-
vtyns 3 b 4 gjvbvj jghtltktybz rjycnfyn hfdyjdtcbz c exfcnbtv NiO2

bcgjkmpjdfys lkz jghtltktybz ’ythubb Ub,,cf j,hfpjdfybz NiCr O &2 4

Cjjndtncnde.obt hfcxtns ghbdtltys d [10]&

Hfccxbnfys rjycnfyns hfdyjdtcbz htfrwbq

- - -K SO (nd^;) + NiO + SO = NiO(nd) + 2KSO (1)2 4 2 3 4
- - - -NiO(nd) + PtO + SO = Pt(nd) + NiO + SO (2)2 2 2 3

3 - 1 - 1 -NiO(nd) + - CrO = - Cr O (nd) + NiO + - CrO (3)2 3 2 2 3 2 2 4

3 - 1 - 1 -CoO(nd) + - CrO = - Cr O (nd) + CoO + - CrO (4)2 3 2 2 3 2 2 4

Jnyjitybt gfhwbfkmys[ lfdktybq bjyjd dsxbcktyj

bp bpvthtyys[ bjyys[ njrjd gj cjjnyjityb. [11-12]
- - - -p(A ) I(A ) M(A ) i(B )_____ _____ _____ _____=- - - -p(B ) I(B ) M(B ) i(A )

ult I- byntycbdyjcnm bjyyjuj njrf^ bpvthtyyjuj yf ’ktrnhjyyjv evyj-

;bntkt# M - vfccf bjyf# i - cjlth;fybt bpvthztvjuj bpjnjgf&

Frnbdyjcnm cekmafnf rfkbz d ’rcgthbvtynt 1 jghtltktyf gj

ajhvekt
-p(K S O ) 13 2 8

a(K SO ) = [------------------------------------------------------][------------------------------]2 4 - op(KSO ) K (5)4

o
ult K (5) - bpdtcnyfz bp lfyys[ [11] rjycnfynf hfdyjdtcbz htfrwbb

- -K SO (nd) + KSO = K S O (5)2 4 4 3 2 8
oln K (5) = -2598/T - 0.493 (1190 - 1330 K)
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cjjnyjityb.
- 2 -p(CrO ) p (Cr O ) 13 2 6

a(Cr O ) = [------------------------------------------------------------------------------------------------] [------------------------]2 3 3 - op (CrO ) K (6)4

o
ult K (6) - rjycnfynf hfdyjdtcbz htfrwbb

- - -Cr O (nd) + 3CrO = 2Cr O + CrO (6)2 3 4 2 6 3
oln K (6) = 9734/T + 3.28 (T=1163-1515K) [10]

Frnbdyjcnm gkfnbys d ’rcgthbvtynt 2 cxbnfkb hfdyjq tlbybwt^

nfr rfr bcgfhtybt ghjdjlbkb bp gkfnbyjdjuj nbukz&

Dj dct[ ’rcgthbvtynf[ frnbdyjcnb jrcblf ybrtkz b jrcblf rj,fkm-

nf ghbyzns hfdysvb tlbybwt& Gj bvt.obvcz lfyysv [14] frnbdyjcnm jr-

cblf ybrtkz^ yf[jlzotujcz d hfdyjdtcbb cj igbytkm. NiCr O ^ cjcnfd-2 4

kztn 0&97& Hfcndjhbvjcnm CrO d CoO cjcnfdkztn kbim 1 fn&% [15]& Jnr-

kjytybz jn cnt[bjvtnhbxyjcnb jrcblf rj,fkmnf nfr;t ytpyfxbntkmys

-3[16]^ d eckjdbz[ ’rcgthbvtynf (T=1300, p(O ) ~ 10 Gf) dtkbxbyf x d2
-4Co O bvttn gjhzljr 10 &1-x

D [jlt ’rcgthbvtynf lj,fdrf cekmafnf b [hjvfnf rfkbz gjxnb gjk-

yjcnm. bcgfhzkfcm (byntycbdyjcnb bjyys[ njrjd evtymifkbcm dgkjnm lj

ajyjds[)& Ntv yt vtytt^ jnyjitybt bpvthztvs[ bjyys[ njrjd d ghtltkf[

jib,rb djcghjbpdjlbvjcnb jcnfdfkjcm gjcnjzyysv& "nj nfr;t gjlndth;-

lftn ghtlgjkj;tybt^ xnj frnbdyjcnb CoO b NiO ,kbprb r tlbybwt&

Gjckt gjlcnfyjdrb dshf;tybq lkz frnbdyjcntq rjyltycbhjdfyys[

afp d rjycnfyne hfdyjdtcbz b ghb gtht[jlt jn gfhwbfkmys[ lfdktybq r

bjysv njrfv gjkextys hfcxtnyst ajhveks lkz rjycnfyn hfdyjdtcbz htfr-

wbq (1)-(4)
3 -I (KSO )4o ________________________ oln K (1) = ln + ln K (5) - 0.301

- - -I(SO ) I(NiO ) I(K S O )3 2 3 2 8

- -I(NiO ) I(SO )2 3o ______________ln K (2) = ln - 1.405
- -I(SO ) I(PtO )2 2
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- -I(NiO ) I(Cr O )2 2 6 1o ________________ _ oln K (3) = ln - ln K (6) + 0.809
- - 2I(CrO ) I(CrO )4 3

- -I(CoO ) I(Cr O )2 2 6 1o ________________ _ oln K (4) = ln - ln K (6) + 0.434
- - 2I(CrO ) I(CrO )4 3

Gjkextyyst pyfxtybz rjycnfyn hfdyjdtcbz htfrwbq (1)-(4)

ghtlcnfdktys d nf,kbwf[ 2-5&

Cktletn jnvtnbnm^ xnj hfdyjdtcbt vt;le cthjcjlth;fobvb bjyfvb b

- -CoO b NiO ecnfyfdkbdfkjcm nhelytt^ xtv c [hjvcjlth;fobvb bjyfvb^2 2

"nj ghjzdbkjcm d njv^ xnj d hzlt ’rcgthbvtynjd^ gjlj,ys[

’rcgthbvtyne 1 (NiO-K SO ) ,sk chfdybntkmyj ,jkmijq hfp,hjc d2 4

jnyjitybb bjyys[ njrjd^ ytj,[jlbvs[ lkz hfcxtnf rjycnfyns hfdyjdtcbz

-
htfrwbb (1)& D ckexft cbcntvs CoO-K SO jnhbwfntkmysq bjy CoO2 4 2

djj,ot yt ,sk pfhtubcnhbhjdfy&

"ythubz Ub,,cf j,hfpjdfybz CoCr O bp jrcbljd& D ’rcgthbvtynf[2 4

3-6 j,hfpe.ncz utnthjutyyst cbcntvs MeO-MeCr O (Me = Co, Ni)^ ult2 4

frnbdyjcnb MeO b MeCr O hfdys tlbybwt [14-15]& D ’njv ckexft2 4

bpvthtyyfz frnbdyjcnm jrcblf [hjvf d ’nb[ cbcntvf[ gjpdjkztn

hfccxbnfnm ’ythub. Ub,,cf htfrwbb

MeO(nd) + Cr O (nd) = MeCr O (nd) (7)2 3 2 4
o

D G (7) = RT ln a(Cr O )r 2 3

Cjjndtncnde.obt htpekmnfns lkz NiCr O ghbdtltys d [10]^ f d nf,kbwt2 4

6 lfys ’ythubb Ub,,cf lkz CoCr O & Gjkextyyst yfvb lfyyst eljdktndj-2 4

hbntkmyj cjukfce.ncz c kbnthfnehysvb [17-19]& "nj gjlndth;lftn ljc-

nb;tybt hfdyjdtcbz d ’nb[ ’rcgthbvtynf[&

- -
Hfcxtn nthvjlbyfvbxtcrb[ aeyrwbq CoO b NiO & Ghb hfcxtnf[ ’y-2 2

nfkmgbq htfrwbq bp lfyys[ gj rjycnfynfv hfdyjdtcbz ytj,[jlbvs pyfxt-

0 - - 0
ybz ghbdtltyyjq ’ythubb Ub,,cf A & Lkz bjyjd CoO b NiO pyfxtybz A2 2 T

hfccxbnfys vtnjljv cnfnbcnbxtcrjq nthvjlbyfvbrb d ghb,kb;tybb @;tcn-

rbq hjnfnjh-ufhvjybxtcrbq jcwbkkznjh@&
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htfrwbb Ni b O d fhujyjdjq vfnhbwt& Gjrfpfyj^ xnj vjktrekf NiO
2 2

bvttn wbrkbxtcrjt cnhjtybt (cbvvtnhbz C )^ rfr b fyfkjubxyst cjtlb-2v

ytybz lheub[ ’ktvtynjd VIII-jq uheggs (PtO , PdO ) [20]. Jghtltktys2 2
-1 -1

xfcnjns yjhvfkmys[ rjkt,fybq n = 966 cv ^ n = 504 cv [20]^ n =
1 2 1

-1 -1
1071 cv ^ n = <400 cv [21]& Rdfynjdj-[bvbxtcrbq hfcxtn [22] nfr-

2

;t cdbltntkmcndetn j yfb,jkmitq ecnjqxbdjcnb wbrkbxtcrjuj bpjvthf

1
(jcyjdyjt ’ktrnhjyyjt cjcnjzybt F ^ R(Ni-O) = 0.188 yv^ R(O-O) =1

0.140 yv)&

-
Lkz bjyf CoO dsgjkyty gjke’vgbhbxtcrbq hfcxtn [1]^ bp rjnjhjuj2

cktletn^ xnj yfb,jktt ecnjqxbdjq rjyabuehfwbtq zdkztncz wbrkbxtcrfz

1
(cbvvtnhbz C ^ jcyjdyjt ’ktrnhjyyjt cjcnjzybt F )& Vt;fnjvyst hfc-2V 1

cnjzybz hfdys R(Co-O) = 0.201 yv^ R(O-O) = 0.134 yv& Jnvtnbv^ xnj

-
cnhernehs CoO b CoO gj lfyysv gjke’vgbhbxtcrjuj hfcxtnf [1] cjdgf-2 2

lf.n^ f vt;fnjvyst hfccnjzybz jnkbxf.ncz ytpyfxbntkmyj&

- -
Yf jcyjdt bvt.ob[cz lfyys[ ghbyznj^ xnj bjys CoO b NiO bvt.n2 2

wbrkbxtcre. cnhernehe (s=2^ g =1) R(Co-O) = 0.201 yv^ R(O-O) = 0.134
0

3 6
yv^ I I I = 439 u cv [1]# (s=2^ g =2)^ R(Ni-O) = 0.188 yv^ R(O-O)A B C 0

3 6= 0.140 yv^ I I I = 347 u cv [22]^ b xfcnjnfvb yjhvfkmys[ rjkt,f-A B C
-1 -1 -1 -1

ybq 1018+100cv ^ 450+100cv ^ 600+110cv b 1018+60 cv ^ 450+60

-1 -1 -
cv ^ 588+110 cv cjjndtncndtyyj& n b n lkz CoO ghbyzns hfdysvb

1 2 2
-

’nbv xfcnjnfv d NiO ^ gjcrjkmre cjtlbytybz rj,fkmnf b ybrtkz bvt.n2

,kbprbt xfcnjns& n jwtytyf gentv chfdybntkmyjuj fyfkbpf xfcnjn lkz
3

lb- b vjyjjrcbljd otkjxys[ vtnfkkjd [23] b jrcbljd CoO b NiO [24]&

Gjuhtiyjcnm ghbdtltyyjq ’ythubb Ub,,cf hfccxbnfyf gj pfrjye

hfcghjcnhfytybz jib,jr& D ytt djikb gjuhtiyjcnm xfcnjn yjhvfkmys[

rjkt,fybq ^ gjuhtiyjcnm ghjbpdtltybz ukfdys[ vjvtynjd bythwbb (50%)

b gjuhtiyjcnm ghb,kb;tybz @;tcnrbq hjnfnjh-ufhvjybxtcrbq jcwbkkznjh@

(5% jn drkflf rjkt,fntkmyjq cjcnfdkz.otq)& Htpekmnbhe.obt gjuhtiyjc-

0 - -
nb A ghb 1200 R 4&4 b 3&5 L;/vjkmWR lkz CoO b NiO cjjndtncndtyyj&2 2

Jghtltktybt ’ynfkmgbq htfrwbq b ’ynfkmgbq j,hfpjdfybz bjyjd

- -i B q (1) (4)
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ghbdtltyys[ ’ythubq Ub,,cf dtotcnd (nf,k&7^8) gj III-tve pfrjye nth-

vjlbyfvbrb jghtltktys ’ynfkmgbb htfrwbq (nf,k&2-5)&

D rfxtcndt htrjvtyljdfyys[ pyfxtybq dpzns chtlybt ’ynfkmgbb

o o
htfrwbq DH (1) = -68&8+22&2 (+1&4) rL;/vjkm^ DH (2) = -29&9+13&5m m

o o
(+7&2) rL;/vjkm^ DH (3) = 159&4+11&6 (+1&9) rL;/vjkm^ DH (4) =m m

134&9+11&7 (+0&9) rL;/vjkm& Ghbdtltys gjkyst gjuhtiyjcnb^ drk.xfz

0
jib,re djcghjbpdjlbvjcnb (ghbdtltyf d crj,rf[) b gjuhtiyjcnm A cj-

tlbytybq&

Yf jcyjdt yfqltyys[ pyfxtybq ’ynfkmgbq htfrwbq^ c bcgjkmpjdfyb-

tv ’ynfkmgbq j,hfpjdfybz dtotcnd^ exfcnde.ob[ d htfrwbb (cv&

o - o -
nf,k&8)^ hfccxbnfkb D H (CoO ) = -148&5+10&9 rL;/vjkm^ D H (NiO ) =f 0 2 f 0 2

-124&6+8&9 rL;/vjkm&

Ghb hfcxtnt gjuhtiyjcnb ’ynfkmgbq j,hfpjdfybz j,sxyj bcgjkmpe.n

pfrjy hfcghjcnhfytybz jib,jr b exbnsdf.n gjkyst gjuhtiyjcnb ’ynfkm-

gbq htfrwbq b ’ynfkmgbq j,hfpjdfybz dtotcnd^ exfcnde.ob[ d htfrwbbb&

D lfyyjv ckexft ’njn vtnjl ghbdtk ,s r pfdsityb. jwtyrb gjuthiyjcnb

(+19 b +15 rL;/vjkm cjjndtncndtyyj)& "ynfkmgbb j,hfpjdfybz bjyjd

- - - - -SO , KSO , CrO ^ CrO ^ PtO gjkextyys ghb htitybb gthtjghtltktyyjq3 4 3 4 2

cbcntvs ehfdytybq [25,13]^ b b[ gjuhtiyjcnb rjhhtkbhjdfys vt;le cj-

,jq b c gjuhtiyjcnzvb ghbdtltyys[ ’ythubq Ub,,cf ’nb[ bjyjd^ f nfr;t

0 -
c gjuhtiyjcnzvb ’ynfkmgbq j,hfpjdfybz b A cekmafnf rfkbz b SO & Lkz2

extnf ’njq rjhhtkzwbb ghbvtyty gjl[jl^ jgbcfyysq d hf,jnt [13]& Ghb-

dtltyf gjkyfz gjuhtiyjcnm^ drk.xfz gjuhtiyjcnm djcghjbpdjlbvjcnb^

gjuhtiyjcnm ’ynfkmgbq j,hfpjdfybz rk.xtds[ cjtlbytybq b gjuhtiyjcnm

o
F &

- -
Yfqltyyst yfvb ’ynfkmgbb j,hfpjdfybz bjyjd CoO b NiO d cjdj-2 2

o
regyjcnb cj cghfdjxysvb lfyysvb d rL;/vjkm (D H (O)=246&8^f 0

o - o - o
D H (O )=105&6^ D H (O )=-42&5 rL;/vjkm [26]^ D H (Co)=424&0^f 0 f 0 2 f 0

o o o
D H (Ni)=426&0^ D H (CoO)=285&8^ D H (NiO)=302&8 [27] (dthcbz 1986f 0 f 0 f 0

o
ujlf)^ TF(Co)=63&8^ TF(Ni)=111&5 [28]^ D H (CoO ) < 142+29 [29])f 0 2

TF( ) 291 L / q (
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rL;/vjkm) D(Co-O)=385, D(Ni-O)=370, D(CoO-O) > 391, D(Co-O ) > 282,2
- - - -D(CoO-O )=540, D(NiO-O )=533, D(Co-O )=530, D(Ni-O )=508,2 2

- -D(Co -O )=509, D(Ni -O )=439.2 2
-

Dkbzybt [hjvfnf rfkbz yf rjywtynhfwb. bjyjd CoO & Rfr e;t jnvt-2

xfkjcm^ lj,fdrf cekmafnf bkb [hjvfnf rfkbz ghbdjlbn r gjzdktyb. bp-

- -
vthbvs[ rjywtynhfwbq bjyjd CoO b NiO d gfhf[ jrcbljd rj,fkmnf b2 2

ybrtkz& Gjrf;tv vt[fybpv ltqcndbz lj,fdrb yf vjltkmyjv hfcxtnt^ jc-

yjdfyyjv yf eckjdbb rjyuhe’ynyjcnb bcgfhtybz b ’ktrnhjytqnhfkmyjcnb

gfhf& Ytj,[jlbvst rjycnfyns hfdyjdtcbz htfrwbq hfccxbnfys bp lfyys[

[26-27]& Dct htpekmnfns ghbdtltys ghb 1400 R&

Jrcbl rj,fkmnf ghb bcgfhtybb lbccjwbbhetn yf rj,fkmn b rbckjhjl

1 -4CoO(nd) = Co + - O p(Co) = 2 p(O ) = 1.7W10 Gf2 22

Fnjvs rj,fkmnf bjybpbhe.ncz

+ -13Co = Co + e p(e) = p(Co) = 1.8W10 Gf

- -
Rjywtynhfwbz jnhbwfntkmys[ bjyjd O b O ghb ’njv ghtyt,ht;bvj vfkf&2

Jnvtnbv^ xnj hfcxtn rjywtynhfwbb ’ktrnhjyjd yfl jrcbljv rj,fkmnf

bc[jlz bp hf,jns ds[jlf j = 4&5-5 ’D [31] ghbdjlbn r ,kbprjve pyfxt-

-12 -
yb. 1&1W10 Gf& D ’nb[ eckjdbz[ gfhwbfkmyjt lfdktybt CoO cjcnfd-2

-18
kztn 9&0W10 Gf^ xnj ceotcndtyyj yb;t ghtltkf xedcnbntkmyjcnb&

Ghb lj,fdktybb [hjvfnf rfkbz d gfhf[ cbcntvs gjzdkz.ncz fnjvs

rfkbz b lfdktybt rbckjhjlf ytcrjkmrj djphfcnftn

1 5 8K CrO (nd) = - Cr O (nd) + - O + 2 K p(K) = - p(O ) = 0.46 Gf2 4 2 3 2 22 4 5

Rfkbq bjybpbhetncz

+ -5K = K + e p(K) = p(e) = 1.6W10 Gf

D ’nb[ eckjdbz[ rjywtynhfwbz ’ktrnhjyjd djphfcnftn yf djctvm gjhzl-

-
rjd b rjywtynhfwbz bjyjd CoO cnfyjdbncz bpvthbvjq&2
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NF<KBWF 1

Vfcc-cgtrnhs jnhbwfntkmys[ bjyjd d jnyjcbntkmys[ tlbybwf[ ghb 1300 R

---------------------------------------------------------------
}

f
Cbcntvf Byntycbdyjcnb bjyys[ njrjd

’rc

---------------------------------------------------------------

- - - -NiO-K SO 1 SO (730), SO (1000), SO (12), KSO (500),2 4 2 3 4 4
- - -96.0:4.0 K S O (12), NiO (40), PtO (2.7)3 2 8 2 2

, - - -NiO-K SO 2 SO (26), SO (50), NiO (100),2 4 2 3 2
-65.0:35.0 PtO (81)2

d - - -NiO-Cr O -K CrO 3 CrO (100000), CrO (36), Cr O (52),2 3 2 4 3 4 2 6
-92.0:3.0:5.0 NiO (1.3)2
- - -NiO-NiCr O -K SO 4 CrO (100000), CrO (22), Cr O (28),2 4 2 4 3 4 2 6
-31.9:60.3:7.8 NiO (2.0)2
- - -CoO-Cr O -K CrO 5 CrO (100000), CrO (43) Cr O (17),2 3 2 4 3 4 2 6
-94.4:3.1:2.5 CoO (6.9)2
- - -CoO-Cr O -K CrO 6 CrO (100000), CrO (58), Cr O (19),2 3 2 4 3 4 2 6
-94.4:3.0:2.6 CoO (9.1)2

---------------------------------------------------------------

f
- ghbdtltys byntycbdyjcnb bjyys[ njrjd^ bpvthtyys[ ’ktrnhjyysv

32 39 52 58
evyj;bntktv b cjjndtncnde.ot bpjnjgfv S, K, Cr, Ni,

195Pt

,
- vfcc-cgtrnh ghb 1387 R

d
- vfcc-cgtrnh ghb 1344 R
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NF<KBWF 2

Rjycnfyns hfdyjdtcbz htfrwbb (1)

[------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

o o
} N^R ln K s n ln K (1) D H (1)I i i r 0

’rc& rL;/vjkm

[------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

1 1210 6.78 0.06 2 3.84 -71.2

1255 6.03 0.24 6 3.17 -68.3

1300 5.53 0.07 2 2.74 -67.8

1328 5.35 0.04 2 2.60 -68.7

[------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 -I (KSO )4________________________ln K = lnI - - -I(SO ) I(NiO ) I(K S O )3 2 3 2 8

s - dsxbcktyyjt cnfylfhnyjt jnrkjytybt jnltkmyjuj bpvthtybzi

n -xbckj bpvthtybqi
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NF<KBWF 3

Rjycnfyns hfdyjdtcbz htfrwbb (2)

[------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

o o
} N^R ln K s n ln K (2) D H (2)I i i r 0
’rc rL;/vjkm

[------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

2 1255 2.42 - 1 1.02 -17.7

1387 3.17 0.22 5 1.77 -29.1

1430 3.58 0.31 4 2.17 -35.0

[------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]- -I(NiO ) I(SO )2 3______________ln K = lnI - -I(SO ) I(PtO )2 2

s - dsxbcktyyjt cnfylfhnyjt jnrkjytybt jnltkmyjuj bpvthtybzi

n - xbckj bpvthtybqi
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NF<KBWF 4

Rjycnfyns hfdyjdtcbz htfrwbb (3)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

o o
} N^R ln K s n ln K (3) D H (3)I i i r 0
’rc& rL;/vjkm

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

3 1344 -10.91 0.14 3 -15.37 163.6

1430 -9.93 0.20 2 -14.17 159.7

1473 -9.94 0.41 4 -14.07 163.4

1515 -9.46 0.32 4 -13.50 161.0

4 1255 -11.01 - 1 -15.72 156.6

1291 -10.83 0.18 6 -15.43 157.8

1300 -10.57 0.43 2 -15.15 155.9

1326 -10.85 0.24 7 -15.62 161.2

1413 -10.23 0.40 4 -14.51 161.8

1448 -9.52 0.55 3 -13.71 156.2

1473 -9.33 0.16 5 -13.46 155.9

1515 -8.89 0.10 2 -12.93 153.8

[------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

I(NiO ) I(Cr O )2 2 6________________ln K = lnI - -I(CrO ) I(CrO )4 3

s - dsxbcktyyjt cnfylfhnyjt jnrkjytybt jnltkmyjuj bpvthtybzi

n - xbckj bpvthtybqi
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NF<KBWF 5

Rjycnfyns hfdyjdtcbz htfrwbb (4)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

o o
} N^R ln K s n ln K (4) D H (4)I i i r 0
’rc& rL;/vjkm

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

5 1300 -10.83 0.07 2 -15.78 138.7

1344 -10.38 0.13 2 -15.20 136.6

1387 -10.24 0.30 5 -14.95 137.8

6 1209 -10.67 0.07 3 -15.90 130.9

1255 -10.60 0.13 9 -15.69 133.3

1300 -10.43 0.07 7 -15.38 134.4

1344 -10.56 0.20 2 -15.39 138.7

1387 -10.11 0.53 2 -14.83 136.4

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

I(CoO ) I(Cr O )2 2 6________________ln K = lnI - -I(CrO ) I(CrO )4 3

s - dsxbcktyyjt cnfylfhnyjt jnrkjytybt jnltkmyjuj bpvthtybzi

n - xbckj bpvthtybqi
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NF<KBWF 6

"ythubz Ub,,cf j,hfpjdfybz [hjvbnf rj,fkmnf bp jrcbljd

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

o
N^R } D G(7), rL;/vjkmr

’rc& lfyyfz [17] [18] [19]
hf,jnf

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

1209 6 -41.5 -49.3 -51.8

1255 6 -42.4 -48.9 -50.7

1300 5 -44.1 -48.6 -47.3 -49.6

6 -46.4

1344 5 -42.1 -48.2 -46.8 -48.6

6 -46.0

1387 5 -42.8 -47.8 -46.4 -47.2

6 -52.7

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]
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NF<KBWF 7

- -
Nthvjlbyfvbxtcrbt aeyrwbb bjyjd CoO b NiO2 2

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

- -
N^R CoO NiO2 2o o o o o o

A H -H A H -HT 0 T T
L;/vjkmWR rL;/vjkm L;/vjkmWR rL;/vjkm

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

298 223.7 11.1 228.5 11.1

400 235.0 15.9 239.8 15.9

600 251.9 26.1 256.7 26.2

800 264.8 36.9 269.7 37.0

1000 275.3 48.1 280.2 48.1

1200 284.2 59.3 289.1 59.4

1400 291.9 70.7 296.8 70.8

1600 298.7 82.2 303.6 82.2

1800 304.8 93.7 309.7 93.7

2000 310.3 105.2 315.2 105.2

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]
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NF<KBWF 7

Bc[jlyst nthvjlbyfvbxtcrbt dtkbxbys

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

o o o o
Cjtlbytybt D H A A Af 0 1000 1200 1400

rL;/vjkm L;/vjkm R

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

K SO (nd^;) -1427.2+0.5 231.6 260.8+1.6 288.0 [26]2 4
fNiO(nd) -237.3+0.6 58.1 66.4+1.7 73.8 [27]

fCoO(nd) -237.8+1.3 70.8 79.6+1.7 87.3 [27]

Cr O (nd) -1134.8+2.0 125.1 143.8+1.3 160.2 [26]2 3

Pt(nd) 0 49.6 54.2+0.5 58.3 [30]

-SO -400.1+3.5 269.3 277.9+1.5 285.4 [25]2
-SO -602+6 288.2 299.4+3.7 309.3 [25]3
-KSO -992+12 360.2 378.1+7.8 394.0 [25]4
-CrO -669+9 299.3 311.5+4.0 322.1 [25]3
-CrO -781+11 318.9 333.6+5.8 346.5 [25]4
-PtO -66+18 294.9 303.8+4.9 311.5 [13]2

[------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------]

f
- ,fyr lfyys[ BDNFY-NTHVJ (dthcbz 1986 ujlf)


