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0 2: List of Ac species

Ac[ 3+]
Ac(OH)

FACT SUPCRT LLNL JNC- TDB

Ac[ 3+], AcOH 2+4],
Ac(OH) o[ +],
Ac(OH) s(aq),
Ac(OH) s(am,
Ac(OH) s(c)

HATCHES

, AcOH[ 2+4],

3
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0 3: Eh-pH diagrams of the system Ac-O-H (1). 3> Ac = 10710, 298.15K, 10° Pa.
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Ac (HATCHES/FLASK-AQ)
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0 4: Eh-pH diagrams of the system Ac-O-H (2). 3> Ac = 10710, 298.15K, 10° Pa.
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O 3: List of Ag species

FACT SUPCRT LLNL JNC- TDB
Ag[+], AgOH(aq), Ag[ 2+], Ag[+], Ag[+], Silver Ag[ +]
Ag(OH) o[ -], Ag(s), |AgOH(aq), Agd -],

A9203( S) ’
Ag(Native silver)

Ag(Native silver)

HATCHES

Ag[+], Ag(OH)[-],
AgCH(aq), Ag, Ag:0
Ag20G,  Ag2Os
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Ag (FACT/FACTSAGE)

Agl+]

Ag,04(s)

Ag,05(s)

AgOH(aq) || ™ ~

Ag(s)

Ag (LLNL/GWB)

Agl+]

Ag(s)

Ag (SUPCRT/FLASK-AQ)

Agl+]

AgOH(aq) —

Ag(s)

Agl+]

0 5: Eh-pH diagrams of the system Ag-O-H (1). 3. Ag = 10710, 298.15K, 10° Pa.
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Ag (HATCHES/FLASK-AQ)

Agl+]

g(OH),[]

Ag(s)

~
~
~

0 6: Eh-pH diagrams of the system Ag-O-H (2). 3. Ag = 10710, 298.15K, 10° Pa.
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O 4: List of Al species

FACT SUPCRT LLNL JNC- TDB
A[3+], AIO[-] A g+, HA O(aq), |A[3+], A(OH[+], |AI[3+], A OH 24,
ATOH 2+, Al (s) A[3+], AO[-] Al (OH) 5(aq), AL(OH) o 4],
A H(s), Al0(s) AlOH 2+4], A(OH) 4 -] Al (OH) 5(aq),
Al ,0(s2) Al ,O;( Cor unduny , Al 130, OH) 24 74], Al (0'04[ -1,
Al ;05(s3) Al Q(OH) (Di aspore), |Al 2(OH)f 4+] G bbsite
Al ,O(s4) Al Q(OH) (Boehnite), |Als(OH) .4l 5+]
Al (OH) s(s), Al (OH)5(G bbsite), |A OH 2+,
Al ,G( HO) (s), Al +], HA O(aq) Boehni t e,
A 0(HO) (s2), Gorundum
Al ,0( HO) 3( s) Di aspore, G bbsite

, Gbbsite
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Al (FACT/FACTSAGE)
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0 7: Eh-pH diagrams of the system Al-O-H (1). 3. Al = 10710, 298.15K, 10° Pa.
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Al (HATCHES/FLASK-AQ)
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0 8: Eh-pH diagrams of the system Al-O-H (2). 3. Al = 10710, 298.15K, 10° Pa.
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O 5: List of Am species

FACT SUPCRT LLNL
An(s), An(s2), Am Anf 3+], Anf4+], AnD
(s3), AMO(s), AmG o[ +], ATO
(s) o[ 2+], AM(OH) o[ 4],

AT(OH) 5(aq) , ArOH 2
+, A OH)
s(am, Am(OH)s(c)

HATCHES OECD- NEA OECD- NEA updat e

Anf 3+], An{4+], AnO|An] 4+], An{2+], Am |An{4+], Arf2+], Am
J+], Ay 2+], Am |[3+], AMQ[+], AMD ||
(OH)2[+], AM(OH)s(a [[2+], ArOH[2+], Am |[
q), AnOH 2+], Am A[(O[+], AM(OH)s(a |((
mOH) s, AmO;, AntH:, [q), Am(c), AmO(c), |q),
r 1
(

) cr)
AO,, A OH) s(cr) AmO;(c), Anmtp(c), Ar), AmGO(cr), AnH,
m(OH) s(anm), Am(OH)s [(cr), Am(OH)s(cr)
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0 9: Eh-pH diagrams of the system Am-O-H (1). 3> Am = 10719, 298.15K, 10° Pa.
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1.2

Am (HATCHES/FLASK-AQ)
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0 10: Eh-pH diagrams of the system Am-O-H (2). 3> Am = 1071, 298.15K, 10° Pa.
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0 6: List of As species

JNC- TDB

SUPCRT LLNL
Asa[ 3-1,  [As(OH)4[-],
HAsQ[ - |AsH(aq), ASQ[3-],
-1, As(OH) 5(ag) ,
HaASQ( aq) |AsQOH 2-1,

HASQ[ -],

Arsenolite,
As,O( C)_.
Cl audetite

HeAs Oy( aq) HAsQ[ 2-]
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1.2

As (FACT/FACTSAGE)
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0 11: Eh-pH diagrams of the system As-O-H (1). 3" As = 10719, 298.15K, 10° Pa.
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1.2
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0 12: Eh-pH diagrams of the system As-O-H (2). 3" As = 10719, 298.15K, 10° Pa.
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0 7: List of Au species

FACT SUPCRT LLNL JNC- TDB
AuQy[ 3-], HAUG 2- Au[ 3+], Au[+], Au[ +], Au[3+], Cold
1. RAUG[-], Au(Native gol d)
Au( OH) s(aq) ,
Au,0s( s) ,

Au(OH)s(s), Au(s)

34




Au (FACT/FACTSAGE)
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0 13: Eh-pH diagrams of the system Au-O-H. " Au = 10710, 298.15K, 10° Pa.
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O 8: List of B species

FACT

SUPCRT

LLNL

JNC- TDB

Hi[-], BO[-],
BO[2-], WBOT-1,
H:BGs( aq)

H.BOs( HzQ) [-1,
HB.O/[ -1,
H( BOG) z( HOQ) o[ -],
B(s), BioHu(s),
B.Gs(s), HBO(s),
HBO,(s2),
HBO(s) ,
B2( OH) 4('s)

BsH:QOs(s) |

HzB4O;( aq),

HBO(s3),

BO[-],

B(OH) 5(aq)

B(OH) s( aq)
B(OH) 4[-],
B.Q( CH) [ -],
BsOs( OH) o[ -],
B40j(0'|)4[2] |
1., B(OH)3(c, Bori c

aci d)

BH[ -

B(OH)s(aq), HBO -
1. B(c), BO(c),
B(OH)s(c), B(9)

HATCHES

]B( ) f( aC}) B.sOf 2-
HzB4O/( aq),
HB.O[ -1, B,
Boric Acid,

HBO(c), HBO

HBO[ -1,
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B (FACT/FACTSAGE)

-0.6 4
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-0.4

-0.6

B(OH)3(aq)

B(OH)4[]

B (SUPCRT/FLASK-AQ)

-0.6 4

B(OH)3(aq)

BO, [

-0.4

-0.6 4

B(OH)3(aq)

H,BO3[]

0 14: Eh-pH diagrams of the system B-O-H (1). 3B = 10719, 298.15K, 10° Pa.
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B (HATCHES/FLASK-AQ)

B(OH)3(aq)

0 15: Eh-pH diagrams of the system B-O-H (2). 3B = 10719, 298.15K, 10° Pa.
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0 9: List of Ba species

FACT

SUPCRT LLNL

JNC- TDB

Ba[ 2+], BaOH +],
Ba(s), BaHy(s),
BaQ(s), BaO(s),
Ba( OH) o('s) ,

Ba( CH) .( H0) s( s)

Ba[ 2+],

BaOH +]

BaQ( c)

Ba[ 2+], BaOH +],
Ba( OH) »* 8HO( C) ,

Ba[ 2+]
Ba(c),

, BaOH +],
BaQ( c)

HATCHES

Ba[ 2+] , Ba(OH)[+],
Ba( OH) ,*8H.0O, Ba(( c)
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Ba (FACT/FACTSAGE)
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0 16: Eh-pH diagrams of the system Ba-O-H (1). 3. Ba = 1071, 298.15K, 10° Pa.
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Ba (HATCHES/FLASK-AQ)

Ba[2+]

Ba(OH)[+]

0 17: Eh-pH diagrams of the system Ba-O-H (2). 3. Ba = 101, 298.15K, 10° Pa.

43



44



0 10: List of Be species

FACT

SUPCRT

LLNL

JNC- TDB

Be[ 2+], BeQ2-],

Bes( OH) 5[ 3+],
Be(s), Be(s2),

BeQ(s), BeQ(s2),

Be( CH) o(s),
Be( OH) »(s2)

Be[ 2+], BeQf2-],
BeOH[ +], Be(Q(aq),

HBe O - ]

HATCHES

Be[ 2+], BeOH +],

Be( OH) 2( aq) ,
Be(OH) 5[ -],

Be( CH) 4[ 2-],
Be,( OH) [ 3+] ,
Bes( OH) 3[ 3+] ,
Bes( OH) o[ 4+] ,
Beg( OH) o[ 4+] ,
Be( QH) »( al pha),
Be( OH) »( bet a)
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Be (FACT/FACTSAGE)

-0.4 4

-0.6

Be[2+]

Be(OH),

s2)

BeO,[2-]

NO DATA

Be (SUPCRT/FLASK-AQ)

1.2
1.0 4 RN
084 T~
0.6 RN
+ S
04 Be[2+]
g e BeOH[+]
< 0.2 1 BeO(aq)
w v
0.0 -
o HBeO,[]
0.2 - RN
0.4 - T~
-0.6 S o
'0.8 T T T T T T T T T T T T T =
1 3 5 7 9 11 13
pH
Be (JNC-TDB/GWB)
1.2
1.0 4 RN
08 - T~
0.6 DN
0.4 - h
)
S
< 0.2 NO DATA
50
00+ _
-0.2 RN
-0.4 - T~
-0.6 - RN
'08 T T T T T T T T T T T T \| =~
1 3 5 7 9 11 13
pH

0 18: Eh-pH diagrams of the system Be-O-H (1). 3. Be = 10710, 298.15K, 10° Pa.
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Be (HATCHES/FLASK-AQ)

Be[2+]

Be(OH)»(aq)

Be(

DH)3[]

0 19: Eh-pH diagrams of the system Be-O-H (2). 3. Be = 10710, 298.15K, 10° Pa.
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0 11: List of Bi species

FACT SUPCRT LLNL JNC- TDB
i[3+], Bi , Bi [ 3+], Bi , Bi [ 3+], Bi OH 2+],
B oo e o (o e
Bi sG] 6+] , HBi G(aq), Bi Of -] Bi (OH)s(aq),
Bi ¢Os( OH) 5[ 3+], B!(O‘D4[']y
Bi o( OH) 20 7+] , Bi 6( OH) 1] 6+]

Bi of OH) 2 6+] ,

Bi o( OH) 22 5+] ,

Bi (), BioOs),

Bi ,0,(52), Bi COH(s)

Bi (c), Bi.O(s)
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Bi (FACT/FACTSAGE)

-0.6 4

Bi[3+] ~ .

BiO[+]

DH(s)

NO DATA

0 20: Eh-pH diagrams of the system Bi-O-H. . Bi = 10719, 298.15K, 10° Pa.
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0.8 4 Bi[3k
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BiOHI[2+]
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-0.6 4
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BIO,[]
Y
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1.2

1.0 4 ~

0.8+ B|OH[2+]
Bilz
v

Bi(OH)>[+]

Bi(OH)3(aq)

~
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O 12: List of Br species

FACT SUPCRT LLNL JNC- TDB
Br[-], Br: , Bri[-], Br|[- Br[-], Br: ),
B;E[ -]] , Egr g[afq])’ 1. rBr[Os][ -1, "t B: E( I]) , Er>r Ela?]

Brg -1, BrOf-1],
HBr O( aq)

BrQf -]

BrO[-], HBrOaq),

Br(g), Brz(g),
HBr (g)

20




Br (FACT/FACTSAGE)

Br[-]

-0.6

Brl-]

Br (SUPCRT/FLASK-AQ)

-0.4 4

-0.6 4

Br[]

Brogl]

-0.6 4

Brf]

0 21: Eh-pH diagrams of the system Br-O-H. 3. Br = 10710, 298.15K, 10° Pa.
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O 13: List of C species (1)

FACT SUPCRT LLNL JNC- TDB
CHi(aq), GH(aq), CH(aq, Met han), GH |[HCG[-], (O CG[ 2-], CHi(aq),
GHi(aq), GHs(aq), (aq, Et hyne), phth)[2-], CHCOJ - |HCGQ[-], CO(aq),
CQ(aq), CO(aq), GHi(aq, Ethyl ene), |], CH(aq), c(c), CH(9), (9),
Co[2-1, CGQ[2-], GHs( aq, Et hane) , CO(aq), CO[2-], CQ(g), CO(9)
CHOH(aq), GHJ -], CXaq), CO(aq), H(O-phth)[-], H(O
CHCH.OH( aq) , Cof[2-]1, GQ[2-] pht h), HCHCOO,

HCOO -], HCOOH(aq), |(Oxal ate), G aphite, O phth
CHCOJ -1, CH;OH(aqg, Met hanol ), |acid(c), CH(g),
CHCOOH(aq), HCO[- |GHOH(ag, Et hanol ), |CO(qg)

]l HCZQ‘[']’ C(S)!
(s2)

HCOJ - ] (For mat e) ,
H.CO(aq, Fornmic-
acid), GHO -]
(Acetate),

GHO( aq, Aceti c-
acid), HCOI[-],
GHQO[ -1 (H

Oxal ate), CHOH
(aq, 1- But anol ),
GHs( ag, 1- But ene),
CHs(aq, 1- But yne),
GHisOH

(aq, 1- Hept anol ),
CHu(aq, 1- Hept ene) ,
GH2(aq, 1- Hept yne),

GsHisOH( aq, 1-

Hexanol ), GHi2(aq,
1- Hexene), GHio(aq,
1- Hexyne),

GsHi;OH( aq, 1-

Cct anol ), GHie( aq,
1-Cctene), GHu(aq,
1-Cctyne),

GHui:OH( aq, 1-

Pent anol ), GHio( aq,
1- Pentene), GhHs(agqg,
1- Pentyne),

GH,OH( aq, 1-
Propanol ), GHs (aq,
1- Propene), GHi(aq,
1- Propyne),

GHQ( aq, 2-

But anone), GHO
(aq, 2- Hept anone) ,
GH.(( aq, 2-
Hexanone), GHO -
]1(2-

Hydr oxybut anoat e) ,
GHGs( aqg, 2-

Hydr oxybut anoi c),
ClonlgOs[ -]

Hydr oxydecanoat e)
ClonoQ,( aq, 2-

Hydr oxydecanoi c),
CGHwO -] ( 2-

Hydr oxyhept anoat e) ,
CGHu.O( aq, 2- )
Hydr oxyhept anoi c),
GHuO[ -] ( 2-

Hydr oxyhexanoat e) ,
GH20s( aq, 2-

Hydr oxyhexanoi c) ,
GHi-O[ -] ( 2-

Hydr oxynonanoat e) ,
GHisOs( aq, 2-

Hydr oxynonanoi c),
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O 14: List of C species (2)
C ( CONTI NUED)

FACT SUPCRT LLNL JNC- TDB

GeHisOs[ -] ( 2-

Hydr oxyoct anoat e) ,

QHGQ’( aqy 2-

Hydr oxyoct anoi c),

GHO[ -1 ( 2-

Hydr oxypent anoat e) ,

GHOs( aq, 2- .

Hydr oxypent anoi c),

GHis(( aq, 2-

Cct anone) ,

GHwo(( aq, 2-

Pent anone), GHO

(aq, Acet one) ,

CeHQy[ 2-]

(Adi pate), GCHioQ

(aq, Adi pi c-aci d),

GHisQ: (ag, Azel ai c-

aci d),

GHQ[ 2-]

(Azel ate), GHs(aqg,

Benzene), GHOQOJ -]

(Benzoat e),

GHO( aq, Benzoi c-

acid), GhHo(aq,

But ane), GHQ(aq,

But anoi c- aci d),

GsH.OHCH;( aq, o-

Cresol),

GsH.OHCH:( aq, m

Cresol),

GsH.OHCH:( aq, p-

Cresol), CoHOf -]

(Decanoat e),

CioHoG:( aq, Decanoi c-

aci d),

GsHsOHCH:CHs( aq,

2- 3DWP) ,

GsH:OHCH:CHs( aq,

2- 4DVP) ,

GsH:OHCH:CHs( aq,

2- 5D\WP) ,

GsHOHCH:CHs( aq,

2- 6DVP) ,

GsHsOHCH:CHs( aq,

3- 4DWVP) ,

GsHsOHCH:CHs( aq,

3-5DWP) ,

CizaHesOy - ]

(Dodecanoat e) ,

Ci2Hoa O

(aq, Dodecanoi c-

aci d),

CH;COOCH.CHs( aq,

Et hyl acet ate),
GHCH( aq,

Et hyl benzene),

GHQ[ 2-

](Qutarate), GHOQ

(ag, G utaric-acid),

GHOf -

](dycolate), GHO

(aq, d ycolic-acid),

CGHQ[ -] (H

Adi pate), GHisQf -]

(H Azel at e),
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C (FACT/FACTSAGE)

-0.6

CO,(aq)

HCO,4[

Cogl27]

1.2

C (LLNL/GWB)

1.0 4

0.8

CO5(aq)

C (SUPCRT/FLASK-AQ)

CO5(aq)

HCO3[-]

COg[21]

1.2

1.0 4

0.8 +

COy(aq)

0 22: Eh-pH diagrams of the system C-O-H (1). . C = 1010, 298.15K, 10° Pa.
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C (HATCHES/FLASK-AQ)

H,CO3(aq)

HCOg[]

COg[2-]

0 23: Eh-pH diagrams of the system C-O-H (2). . C = 1010, 298.15K, 10° Pa.
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O 15: List of Ca species

FACT SUPCRT LLNL JNC- TDB
Ca[ 2+], CaOH +], Ca[ 2+], CaOH +], Ca[ 2+], CaOH +], Ca[ 2+], CaOH +],
Ca(s), Ca(s2), CaQ( Li nre) Ca(OH) »(c), Line, CaQ(s, Line_qu),
CaH(s), CaQy(s), Portlandite Ca(c), CaQ(c),
Ca(OH) o(s), Ca((s) Ca(9)

HATCHES

Ca[ 2+], Ca(OH)[+],
Ca( O-D 2y
Remar ks

JNC-TDB: Detail ed description of Lime_qu is not given, it nay be |linme quenched?
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Ca (FACT/FACTSAGE)

-0.4 -

-0.6 4

Ca[2+]

Ca0y(s)

CaQH[+]

-0.4

-0.6

Cal2+]

CapHI[+]

Ca (SUPCRT/FLASK-AQ)

-0.4 4

-0.6 4

Cal2+]

Ca

DH[+]

-0.4

-0.6 4

Ca[2+]

C4

OH[+]

0 24: Eh-pH diagrams of the system Ca-O-H (1). 3 Ca = 10710, 298.15K, 10° Pa.
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Ca (HATCHES/FLASK-AQ)

Cal2+]

Ca((

H)[+]

0 25: Eh-pH diagrams of the system Ca-O-H (2). 3 Ca = 10710, 298.15K, 10° Pa.
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0 16: List of Cd species

FACT SUPCRT LLNL JNC- TDB

Cd[2+], CdO[2-], |Cd[2+], CdOJ2-],
CdOH +], HCAQ[-], |CdOH+], HCO-]
Cd(OH)o(aq), Cd(s), CdXaq)

CdQ(s), Cd(OH)(s)

2000000
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Cd (FACT/FACTSAGE)

-0.4 -

-0.6 4

Cd[2+]

CdOH[+]
™~

Cd(OH),(aq)

HCAO,[-] 7

Cdo, 21|

-0.8

-0.4

-0.6

NO DATA

Cd (SUPCRT/FLASK-AQ)

-0.4 4

-0.6 4

Cd[2+]

CdOH[+]
~

CdO(aq)

HCdO,[]

-0.4

-0.6 4

NO DATA

0 26: Eh-pH diagrams of the system Cd-O-H (1). 3. Cd = 10710, 298.15K, 10° Pa.
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Cd (HATCHES/FLASK-AQ)

Cd[2+]

Cd(OH)[+]

Cd(OH)»(ad

Cd(OH

—

3]

0 27: Eh-pH diagrams of the system Cd-O-H (2). 3 Cd = 10710, 298.15K, 10° Pa.
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0 17: List of Ce species

FACT

SUPCRT

LLNL

JNC- TDB

Ce[ 3+], Ce[4+],
Ce( S)! Ce(sz)’
CeH(s), CeQs),

Ce.0y(s), CesOu(s),

Ce150s1( S)

Ce[3+], Ce[4+],
Ce[ 2+], CeOH[ 24],
Ce(d +], CeGH (aq),
CeQ -]

65




1.2

Ce (FACT/FACTSAGE)

-0.6

NO DATA

1.2

Ce (SUPCRT/FLASK-AQ)

Ce[3+]

CeO[+

CeO,H(aq)

Cq

205[]

-0.6 4

NO DATA

0 28: Eh-pH diagrams of the system Ce-O-H (1). 3" Ce = 10710, 298.15K, 10° Pa.
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Ce (HATCHES/FLASK-AQ)

Ce[3+]

CeOH[2+]

Ce(OH)3(s

0 29: Eh-pH diagrams of the system Ce-O-H (2). 3" Ce = 10710, 298.15K, 10° Pa.
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O 18: List of CI species

JNC- TDB

LLNL

SUPCRT

FACT

68



1.2

Cl (FACT/FACTSAGE)

-0.4 -

-0.6 4

-0.8

N CIo,[]

Cl[-]

1 3 5 7 9 11 13

Cl (LLNL/GWB)

1.2

-0.4

-0.6

~o Clo4[]

Cl[

1.2

Cl (SUPCRT/FLASK-AQ)

-0.4 -

-0.6 4

CI[]

Clo4[]

12

-0.4

-0.6 4

CI[-]

ClO4[]

0 30: Eh-pH diagrams of the system Cl-O-H. 3. Cl = 10719, 298.15K, 10° Pa.
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0 19: List of Cm species

SUPCRT

JNC- TDB

33333

LLNL

FACT

HATCHES
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Cm (FACT/FACTSAGE)

-0.4

-0.6

-0.8

NO DATA

0.4

-0.6

NO DATA

Cm (SUPCRT/FLASK-AQ)

-0.4 4

-0.6 4

NO DATA

-0.4

-0.6 4

Cm[3+]

Cm(OH),[+]

MOH[2+]
\

Cm(OH)3(c

0 31: Eh-pH diagrams of the system Cm-O-H (1). 3 Cm = 10719, 298.15K, 10° Pa.

72




Cm (HATCHES/FLASK-AQ)

Cm[3+]

Cm(OH)[2+]

CmOy(s)

Cm(OH)5[+]
Cm((OH)5(s)

0 32: Eh-pH diagrams of the system Cm-O-H (2). 3 Cm = 10719, 298.15K, 10° Pa.
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0 20: List of Co species

FACT SUPCRT LLNL JNC- TDB
Co[ 2+], Co[ 3+4], Co[ 2+], Co[ 3+4], Co[ 2+], Co[ 3+] Co[ 2+] , Co((s,
HCoQOJ -1, HCoQ[ -], Co((aq) Co(OH) 2(aq), COBALTQR)
Co(OH) 2(aq), Co(s), |CoOH +], CoQ2[2-] Co(OH) 5 -],
Coso(8), a(Ha(s) | Cos( O o],
COgQ S), CO 2(S 2 3 ]
Coa( OH) 4[ 4+] ,
CoOH +], HCOO)[ -]
Co( OH) »( s, pi nk)
CosQ,, CoO
HATCHES
Co[ 2+], Co[ 34],
Co( OH) o(aq),
Co(OH) 5[ -],
Co( OH) [ 2-]
Co,OH| 34] ,
Cos( OH) o[ 44] ,
Cb(]_i[ +] ’ Q)( O_D 2y
Cos;Q, CoO
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1.2

Co (FACT/FACTSAGE)

-0.4

-0.6 4

-0.8

Co(OH)o(aq)

1 3 5 7 9 11 13

Co (LLNL/GWB)

-0.4

-0.6

RS Co304(s

Co[2
o] HCOOZ[-]

1.2

Co (SUPCRT/FLASK-AQ)

-0.4 -

-0.6 4

Co[2+]

HCQO,[-]

CoO(aq)

-0.4

-0.6 4

Co[2+]

COBALTO4

0 33: Eh-pH diagrams of the system Co-O-H (1). 3 Co = 10710, 298.15K, 10° Pa.
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Co (HATCHES/FLASK-AQ)

0.4 4 Co[2+]

Co(OH)o(aq)

Co(O

H)3l]

0 34: Eh-pH diagrams of the system Co-O-H (2). 3> Co = 10710, 298.15K, 10° Pa.
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O 21: List of Cr species

JNC- TDB

LLNL

—— e

SUPCRT

—r—
—

MMMWLL
wzmm

FACT

HATCHES

. dga
—_— oN
¥ Q
& L e}
— 2T T

—T— &
O 787« -+ .=

66666666220
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Cr (FACT/FACTSAGE)

Cr[3+]

CrOH[2+]

Cr[2+]

Cry04(s)

Cr[3+]

GroH[R+
4 [P+

-0.6

Crog[2-]

07203(5)

~

rO4[3—]

v

Cr (SUPCRT/FLASK-AQ)

Cr[3+]

CrOH[2+]

CrO[+]

Cr[2+]

HCr
v

Do (aq)

CrO2[-]

-0.6 4

NO DATA

0 35: Eh-pH diagrams of the system Cr-O-H (1). 3 Cr = 10710, 298.15K, 10° Pa.
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Cr (HATCHES/FLASK-AQ)

Cr[3+]

T RN CI’203(S)

0 36: Eh-pH diagrams of the system Cr-O-H (2). 3 Cr = 10710, 298.15K, 10° Pa.
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0 22: List of Cs species

FACT SUPCRT LLNL JNC- TDB
Cs[+], Cs(s), Cs[+], CsOH(aq) Cs[ +] Cs[+], Cs(c),
CsO(s), GCs:Q(s), Cs,Q(s), CsCOH(s),
Cs,O5(s), CsOH(s) Cs(9)

CsOH(s2), CsOH(s3)

HATCHES

Cs[+],

CsO GCsOH
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Cs (FACT/FACTSAGE)

-0.6 4

-0.8

Cs[+]

CsOy(s)

Cs[+]

-0.6 4

Cs (SUPCRT/FLASK-AQ)
Cs[+]
T T T T T T T
1 3 5 7
pH

~
~
~
~
~
~
~
~
~
~
~
~
~
Cs[+]
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
T T T T T T T
1 3 5 7H

0 37: Eh-pH diagrams of the system Cs-O-H (1). 3> Cs = 10710, 298.15K, 10° Pa.
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Cs (HATCHES/FLASK-AQ)

-0.4 4

Csl[+]

0 38: Eh-pH diagrams of the system Cs-O-H (2). 3. Cs = 10710, 298.15K, 10° Pa.
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0 23: List of Cu species

FACT SUPCRT LLNL JNC- TDB
Qu[ +], Cu[2+], Qu[ +], Cu[2+], Qu[+], Qu[2+],
QuQ[2-], HQUO[-], |QuG[2-]1, HCUOQ[-], |CuOH +], Copper,
Cu(OH)2(s), Cu (s), |QuOH +], CuQ(aq), Cuprite, Tenorite
CuQ(s), Cu(s) Cu(Nati1ve Copper),
CuQ( Tenorite), Cu,O
(Cuprite)
HATCHES
Cu[ 2+], Qu[+],
Qu(CH) o 2-]
Cuz( OH) of 24] ,
Copper, Cuprite,
Tenorite
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Cu (FACT/FACTSAGE)

Cu[2+]

Cu(OH

Cul+]

-0.6 4

-0.8

Cuo,2-]

Cu[2+]

CuOH[+]

Copper

Tenorite

Cuprite

Cu (SUPCRT/FLASK-AQ)

Cu[2+]

Cul+]

CuO(aq)
CuO

HCuQ

-0.6 4

uprite

Cu(s)

p[2-]

o]

NO DATA

0 39: Eh-pH diagrams of the system Cu-O-H (1). 3 Cu = 1071, 298.15K, 10° Pa.
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Cu (HATCHES/FLASK-AQ)

Cu[2+4]

Tenoritg

Cuprit

Copper

Cu(OH)4[2-]

0 40: Eh-pH diagrams of the system Cu-O-H (2). 3" Cu = 1071, 298.15K, 10° Pa.
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0 24: List of Dy species

FACT SUPCRT LLNL JNC- TDB
Dy[3+], Dy(s), Dy[3+], Dy[2+],
Dy(s2), Dy.Q(s) Dy[4+], DyOH 2+],

Dyg +], DyGH(aq)

Dyol -]

90




Dy (FACT/FACTSAGE)

-0.4 -

-0.6 4

-0.8

Dy[3+]

Dy»03(s)

-0.4

-0.6

NO DATA

0 41: Eh-pH diagrams of the system Dy-O-H. 3> Dy = 10710, 298.15K, 10° Pa.

91

Dy (SUPCRT/FLASK-AQ)

-0.4 -

-0.6 4

Dy[3+]

DyOH[2t]
N

DyO[+]

DyOs[-]

-0.4

-0.6 4

NO DATA




O 25: List of Er species

FACT SUPCRT LLNL JNC- TDB

Er[3+], Er(s), Er[3+], Er[2+4],
Er.0(s), Er.0(s2) Er[4+], ErOH 2+],
Erd +], ErGH(aq),
Erof -]
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Er (FACT/FACTSAGE)

-0.4 -

-0.6 4

-0.8

Er[3+]

-0.4

-0.6

NO DATA

0 42: Eh-pH diagrams of the system Er-O-H. 3. Er = 10719, 298.15K, 10° Pa.
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Er (SUPCRT/FLASK-AQ)

-0.4 -

-0.6 4

Er[3+]

ErOH[2+

E/rO [+]

EI’OZ[']

-0.4

-0.6 4

NO DATA
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0 26: List of Eu species

FACT SUPCRT LLNL JNC- TDB
Eu[ 2+], Eu[3+], Eu[ 2+], Eu[ 3+4], Eu[ 3+], Eu[2+],
Eu(s), EuH(s), Eu[ 4+], EuCH 2+], Eu( OH) o[ +],
EuQ(s), Eu.0(s), Eud +], EuQH(aq), EuOH[ 2+], Eu(s),
Eu.0(s2), EusQ(s), |EuQ[-] Eu(OH) 5(s),

EuGHs( s) Eu.0s( cubi c),
Eu.Os( monoclinic),
Eu;Q(s), EuQ(s)
HATCHES

Eu[ 3+], Eu(OH)[2+],

Eu, Eu(OH)s,
Eu.Os(cubi c),
Eu.Oy( monoclinic),
EU3Q1, EuO
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Eu (FACT/FACTSAGE)

Eu[3+]

EUO3H3(S)

13

Eu[3+]

-0.6 4

-0.8

Eu(OH)2[+]
Eu(OH)3(s)

Eu (SUPCRT/FLASK-AQ)

Eu[3+]

EUOH(2}]

X m

LO[+]

Eu02[-]

-0.6 4

NO DATA

0 43: Eh-pH diagrams of the system Eu-O-H (1). 3 Eu = 10719, 298.15K, 10° Pa.
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Eu (HATCHES/FLASK-AQ)

Eu[3+]

Eu

(OH)[2+]

Eu(OH)3(s)

0 44: Eh-pH diagrams of the system Eu-O-H (2). 3 Eu = 10719, 298.15K, 10° Pa.
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O 27: List of F species

FACT SUPCRT LLNL JNC- TDB
F[-]1, HF(aq), HF[-] F[-]1, HF(aq), HF[-]|F[-], HF.,, HF, F-, HF(aq), HF[-],
HF[ - ] F(g), F(9), HF(9)
HATCHES
F[-1, HF(aq), HFJ[-]
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F (FACT/FACTSAGE)

HF(aq)

-0.4

-0.6 4

-0.8

HF

F[

0 45: Eh-pH diagrams of the system F-O-H (1). 3. F = 10719, 298.15K, 10° Pa.

100

F (SUPCRT/FLASK-AQ)

HF(aq)

F[-]

1.2 4

1.0

-0.4 -

-0.6

L




F (HATCHES/FLASK-AQ)

HF(aq)

L

0 46: Eh-pH diagrams of the system F-O-H (2). 3. F = 10719, 298.15K, 10° Pa.
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O 28: List of Fe species

FACT SUPCRT LLNL JNC- TDB
Fe[ 2+], Fe[3+], HFeOQ(aq), FeQf[-], |Fe[2+], Fe[3+4], Fe[ 2+], Fe[3+],
FeOH[ +], FeOH 2+], |FeQ(aq), Fe[2+], Fe(OH) .(aq), FeOH 2+] ,
HFeQ[ -1, Fe[ 3+], FeCOH +], Fe(OH) o +], Fe(OH) o] +]
Fe(OH) o +] , FeOy 2- FeOH 2+], HFeQ[ -], |Fe(OH)3( aq) Fe( OH) 5( aq)
], Fe(OH)s(aq), Fed +], FeO e(OH) 5[ -] OH[ -1,
Fea( OH) of 4+] ( Ferrous-oxi de), Fe(OH) 4] -] Fez(O'Dz[ 4+,
Fe(s), Fe(s2) Fe,O( Hermat i te), Feo( OH) 5[ 4+] Fes( OH) 4 5+],
Fe.0s(s2), Fes;Q( Magnet it e) Fes( OH) [ 5+] FeOH +],
Fe,O( s3) FeOH[ +], Fe(OH) 2(aq),
FesQy(s2) FeOH 2+] Fe(OH) s -],
FesQu( s3) Fe( OH) 2( ppd) Fe(OH) s( a)
FesQi( s4) Fe( OH) s( ppd) Hemat i te,
Fe( OH) »('s) FeQ(c) Magnetite,
Fe(OH) 5(s), Goet hi t e, Coet hite
Fe.0( O (s) FeO Hematite, _
(s), Fex0y(s), Magnetite, Wistite
Fe3Q( s)
HATCHES

Fe[ 2+], Fe[3+],
Fe(OH) [ +]
Fe(OH) 2( aq)
Fe(OH) o +]
Fe(OH) s( aq)

e(OH) 4 -]
Fe(OH) 4 -]
Fe( ) 4] 2-],
FeZ( O") 2[ 4+] s
Fes( O‘D 4[ 5+] )
FeOH[ 2+], Fe(OH).,
Fe(OH)s, Fe((c),
Coet hite,
Hemati t e,
Magnetite, Wistite
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Fe (FACT/FACTSAGE)

~
~
~

~

Fe[3+] Sel
FeDH[2+] =~ _
A

Fe[2+]

~
~
~

FEZOs(S)

Fe (LLNL/GWB)

i Fe[3+]FeOH[2+] ~

~
~
~
~
~
~|
~

F('(OH)\z[“+} -

-0.6

'y ~

Hematite

Fe[2+]

e(OH)4[]

Fe (SUPCRT/FLASK-AQ)

~
~
~
~
~

Fe[3+] |FeOH[2+] _
v

Fe[2+]

FeQ[+] ~

Fe203(s) Tt

<
~ FeOH[+]
ry

N~ _ HFeO2[]

12

Fe (JNC-TDB/GWB)

1.0 4

0.8

1 Fez+ |

~
~
~

FEOH[2+] ~ ~ _

Fe[2+]

Magnetite

0 47: Eh-pH diagrams of the system Fe-O-H (1). 3 Fe = 10710, 298.15K, 10° Pa.
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Fe (HATCHES/FLASK-AQ)

~
~

FeOH[2+] ~

Fe(OH),[+] ~

Hematite

Fe[2+]

Fe(OH)4[-]

0 48: Eh-pH diagrams of the system Fe-O-H (2). 3 Fe = 10719, 298.15K, 10° Pa.
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O 29: List of Fr species

FACT

SUPCRT

LLNL

JNC- TDB

Fr[ +]

106




Fr (FACT/FACTSAGE)

NO DATA

-0.6

NO DATA

0 49: Eh-pH diagrams of the system Fr-O-H. 3> Fr = 10719, 298.15K, 10° Pa.
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Fr (SUPCRT/FLASK-AQ)

Fr[+]

-0.6 4

NO DATA




0 30: List of Ga species

FACT SUPCRT LLNL JNC- TDB

Ga[ 3+], GaOH 2+], Ga[ 3+], GaOH 2+],
G(OH) o[ +], H&RO[- GJ+], &RO[-],
]1,G[2+], GQG[3-], |HGEOG(aq)

H&RQ[ 2-], G(s),
Ga:0s(s), Ga(OH)s(s)
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1.2

Ga (FACT/FACTSAGE)

1.0

0.8

/

~

GaOH[2+4}

Ga(OH) [+]]  ~<

HGaO,[2-]

-0.6

NO DATA

Ga (SUPCRT/FLASK-AQ)

~
~
~
~

Ga[3+]
GaOH[R+]

Gaq[+]

HGaO4(aq)

GaOZ[']

-0.6 4

NO DATA

0 50: Eh-pH diagrams of the system Ga-O-H. 3> Ga = 10710, 298.15K, 10° Pa.
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0 31: List of Gd species

FACT SUPCRT LLNL JNC- TDB
Gd[ 3+], Gd(s), Gd[ 3+], Cd[ 4+],
Gd(s2), Gd:0ss) Gd[ 2+], GAOH 2+]

G+, GIOH(aq),

GO -]
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Gd (FACT/FACTSAGE)

-0.4

-0.6

-0.4

-0.6

Gd[3+]
T T T T T T T
1 3 5 7
pH
Gd (LLNL/GWB)
NO DATA
T T T T T T T
1 3 5 7
pH

Gd,04(s)
T T T =~
11 13
T T T
11 13

Gd (SUPCRT/FLASK-AQ)

-0.4

-0.6 4

GdOH[2+]

Gd[3+4]

GdO[+]

\GdOZH(aq)

GdO,[]

-0.4

-0.6 4

NO DATA

0 51: Eh-pH diagrams of the system Gd-O-H. 3. Gd = 10719, 298.15K, 10° Pa.
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O 32: List of Ge species

FACT SUPCRT LLNL JNC- TDB

HGeQ[ -], Ce(s),
GeQ(s), Ge(Q(s2),
GeO(s), GeO(s2)

112




Ge (FACT/FACTSAGE)

HGeO4[]

1.2

-0.6

NO DATA

0 52: Eh-pH diagrams of the system Ge-O-H. 3" Ge = 10719, 298.15K, 10° Pa.
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Ge (SUPCRT/FLASK-AQ)

NO DATA

12

-0.6 4

NO DATA




O 33: List of Hf species

FACT SUPCRT LLNL JNC- TDB
Hf (s), Hf(s2), Hi [ 4+], Hf OH 3+],
Hf O(s), Hf O(s2) H O 2+], HH O +],

H G(aq), HH O -]
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1.2

Hf (FACT/FACTSAGE)

-0.4 -

-0.6 4

-0.8

NO AQUEOUS SPECIES DATA

1.2

13

-0.4

-0.6

NO DATA

T T T T T

1 3 5
Hf (LLNL/GWB)

T T T T T

1 3 5

0 53: Eh-pH diagrams of the system Hf-O-H. >_ Hf = 1071, 298.15K, 10° Pa.

115

1.2

Hf (SUPCRT/FLASK-AQ)

-0.4 -

-0.6 4

| Higa+ R

~
~
~

HfOH[+B]

HfO[2+]
HHFO,[-]

HfO,(aa)

HHfO[-]

12

-0.4

-0.6 4

NO DATA
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0 34: List of Hg species

JNC- TDB

ksil ver)

SUPCRT LLNL
Hoo[ 2+, Ho[ 2+], Hgo[ 2+],
HHgO[ -], |Quicksilver
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Hg (FACT/FACTSAGE)

-0.6 4

-0.8

Hg(OH),(aq)

Hg(aq)

~
~
~

1.2

1.0 4

0.8 +

SO Quicksilver

Hg (SUPCRT/FLASK-AQ)

-0.6 4

Hg2[2+]

~

NO DATA

0 54: Eh-pH diagrams of the system Hg-O-H (1). 3. Hg = 10719, 298.15K, 10° Pa.
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Hg (HATCHES/FLASK-AQ)

~
~
~
~
~)

Hg[2+] AN

Quicksilver

0 55: Eh-pH diagrams of the system Hg-O-H (2). . Hg = 10719, 298.15K, 10° Pa.
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0 35: List of Ho species

FACT SUPCRT LLNL JNC- TDB
Ho[ 3+], Ho(s) , Ho[ 3+], Ho[4+],
Ho(s2), Ho.Os(s), Ho[ 2+], HoOH[ 2+4],
Ho.Os( s2) HoJ +] , HoGH(aq),
HoOf -]
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Ho (FACT/FACTSAGE)

-0.6

Ho[3+]
T T T T T T T T
1 3 5 7
pH
Ho (LLNL/GWB)
NO DATA
T T T T T T T T
1 3 5 7
pH

Ho,04(s)
T T T =~
11 13
T T T
11 13

Ho (SUPCRT/FLASK-AQ)

Ho[3+]

HoOH[2+]
I

HoO[+] | [[Y
)

HoO,H(aq)

HOZ[-]

-0.6 4

NO DATA

0 56: Eh-pH diagrams of the system Ho-O-H. . Ho = 10719, 298.15K, 10° Pa.
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0 36: List of I species

1, ,
HIJ +], H(aq)
H Q(aqg), H G(aq)
l.(aq), 12-],
[20H -], I3[-],
1q-1, 1af-1,

FACT SUPCRT LLNL JNC- TDB
l[_]! |3[']| lq_]! I[_] ]l IQ[']!
1G[-], H(aq) H Q(adq) , G(aq), Is[-],
H O(aq), |- (aq) 1Q[-1] a-], 19[-],
O[+], 10H-] g 2-], Haqg)
I2(s) OH -].,12(aq),
(aq), HA[-]
(s), la(c), I(9)
(9), H(9)
HATCHES
I -

Remar ks

JNC-TDB: 1,(s) is originally given as |, in the database file,

description is not given. Then (s) is appended to I, to avoid confusion with

I2(c).
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| (FACT/FACTSAGE)

| (SUPCRT/FLASK-AQ)

0.0+ _ 0.0 -
-0.2 RN R -0.2 4
-0.4 4 Tl -0.4
-0.6 - RN - -0.6 4
0 J N -0.8
1 3 5 7 9 11 13
pH
I (LLNL/GWB)
1.0 4 RN
0.8 T~
0.6 RN
0.4 N
<) _
b
£ 0.2+ I[-]
Ll
0.0~ _ 0.0 4
-0.2 - AN -0.2 -
-0.4 AN 0.4 4
-0.6 - RN - -0.6 4
'0-8 T T T T T T T T T T T T \I '0.8
1 3 5 7 9 11 13
pH

0 57: Eh-pH diagrams of the system I-O-H (1). 31 =101, 298.15K, 10° Pa.
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| (HATCHES/FLASK-AQ)

0.0 _
0.2 - RN
0.4 T~
06 AN
08 T T T T T T T T T T T T T =~
1 3 5 7 9 11 13
pH

0 58: Eh-pH diagrams of the system I-O-H (2). 31 = 10710, 298.15K, 10° Pa.
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0 37: List of In species

FACT SUPCRT LLNL JNC- TDB
, I nOH 2+], In[3+], InOH 2+4],
oA +], In[+], [Ing+], HnG(aq),
, I'n(s), I NG -]
), 1 nGs(s2)
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In (FACT/FACTSAGE)

1.0

0.8

In[3+]

INOH[2+]

In(OH),[+]

-0.6 4

-0.8

In,04(s)

13

1.2

NO DATA

In (SUPCRT/FLASK-AQ)

-0.6 4

In[3+]

INO[+]

HInO,(aq)

|n02[-]

12

NO DATA

0 59: Eh-pH diagrams of the system In-O-H. 3. In = 10719, 298.15K, 10° Pa.
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0 38: List of K species

FACT SUPCRT LLNL JNC- TDB
K[+], K(s), KH(s), |K[+], KOH(aq), K,O |K[+], KOH(aq) K[+], K(c), K(g)
KO(s), K.Q(s), (Pot assi um oxi de)

K:O(s), KOH(s),
KOH( s2)

HATCHES

K[+], KOH

129




K (FACT/FACTSAGE)

KO,(s)

-0.6

K[+]

0 60: Eh-pH diagrams of the system K-O-H (1). S, K = 10710, 298.15K, 10° Pa.

130

K (SUPCRT/FLASK-AQ)

K[+]

-0.6 4

K[+]




K (HATCHES/FLASK-AQ)

K[+]

0 61: Eh-pH diagrams of the system K-O-H (2). S, K = 10710, 298.15K, 10° Pa.
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0 39: List of La species

FACT

SUPCRT

LLNL

JNC- TDB

La[ 3+], La(s),
La(s2), La(s3),
LaH(s), La:G(s)

La[ 3+], La[2+],
LaOH[ 2+], Lag +],
LaOH(aq), LaOf-]

HATCHES

La[ 3+], La.OH 5+],

Las( OH) o[ 6+] ,
LaOH 2+], La(OH)s
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La (FACT/FACTSAGE)

La[3+]

13

-0.6

NO DATA

La (SUPCRT/FLASK-AQ)

La[3+]

LaOH[p+]

l (La0[+]

LaO,H(aq)

-0.6 4

NO DATA

0 62: Eh-pH diagrams of the system La-O-H (1). 3 La = 10710, 298.15K, 10° Pa.
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1.2

La (HATCHES/FLASK-AQ)

La[3+]

LaOH[2+]

i

a(OH)3(s)

0 63: Eh-pH diagrams of the system La-O-H (2). 3 La = 10710, 298.15K, 10° Pa.
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O 40: List of Li species

FACT

SUPCRT

LLNL

JNC- TDB

Li[+], LiOH(aq),

Li (s), LiHs),

Li .Q(s), Li.0O(s),

Li OH(s)

Li[+],

Li OH( aq)

Li[+],

Li OH(aq)

Li [ +]

HATCHES

Li [ +]
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Li (FACT/FACTSAGE)

1.0 RN
0.8 AN
0.6 - AN
0.4 - h
) N
S .
£ 0.2+ Li[+] LiOH(aq)
L N
0.0+ _
0.2 4 RN
-0.4 - N
-0.6 - RN
'0.8 T T T T T T T T T T T T \I =~
1 3 5 7 9 11 13
pH
Li (LLNL/GWB)
1.0 4 NN
0.8 AN
0.6 - RN
0.4 - h
<) N
S
< 0.2 )
] : LI[+]
0.0 4~ _ LiOH(aq)
- > ~ N A
-0.2 RN
-0.4 AN
-0.6 - RN
'0-8 T T T T T T T T T T T T \l
1 3 5 7 9 11 13
pH

1.2

Li (SUPCRT/FLASK-AQ)

-0.4 -

-0.6 4

Li[+]

LiOH(aq)
i

-0.4

-0.6 4

Li[+]

0 64: Eh-pH diagrams of the system Li-O-H (1). > Li = 107!, 298.15K, 10° Pa.
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Li (HACHES/FLASK-AQ)

Li[+]

0 65: Eh-pH diagrams of the system Li-O-H (2). > Li = 107!, 298.15K, 10° Pa.
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O 41: List of Lu species

FACT SUPCRT LLNL JNC- TDB
Lu[ 3+], Lu(s), Lu[ 3+], Lu[4+],
Lu.Os('s) LuCH 2+], LuQ +],
LuGH(aq), LuQjf-]
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Lu (FACT/FACTSAGE)

-0.4 -

-0.6 4

-0.8

Lu[3+]

Lu,04(s)

1.2

13

-0.4

-0.6

NO DATA

0 66: Eh-pH diagrams of the system Lu-O-H. . Lu = 10719, 298.15K, 10° Pa.
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Lu (SUPCRT/FLASK-AQ)

-0.4 -

-0.6 4

Lu[3+]

LUOH[2+]

LuO[+]

LuO,[]

12

-0.4

-0.6 4

NO DATA
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O 42: List of Mg species

SUPCRT LLNL JNC- TDB
. My[2+], MyOH +], My[ 2+] , Mg.OH[3+], |Mg[2+], MOH +],
(s), MgQ( Peri cl ase), Mya( OH) o 44], Peri cl ase
My(OH) 2(s) |[My(OH)2(Brucite) lé/?udgl[ ;r]e
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1.2

Mg (FACT/FACTSAGE)

-0.4

-0.6 4

-0.8

Mg[2+]

MgOH[+]

-0.4

-0.6

Mg[2+]

MgOHI[+]

Mg (SUPCRT/FLASK-AQ)

-0.4 -

-0.6 4

Mg[2+]

MgOH[+]

-0.4

-0.6 4

Mg[2+]

MgOHI[+]

0 67: Eh-pH diagrams of the system Mg-O-H (1). > Mg = 10710, 298.15K, 10° Pa.
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Mg (HATCHES/FLASK-AQ)

Mg[2+]

MgOH[+]

0 68: Eh-pH diagrams of the system Mg-O-H (2). > Mg = 10710, 298.15K, 10° Pa.
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0 43: List of Mn species

FACT SUPCRT LLNL JNC- TDB
Mh[ 2+], M1[3+4], Mh[ 2+], M[ 3+4], Mh[ 2+], MQ[-], Mh[ 2+], Mi[ 3+4],
MQ[ 2-]1, MQ -], MQ[2-], MQJ -], MaQlf 2-1, MQ[2-1, MQ[-],
MICH +], M (OH)s[-  [MOH +], HWO[-], |M(OH)(aq), MOH +] ,
], Mi(s), M(s2), MiQ(aq), MiQ[2-]. M(OHs[-], M (OH)3[ -],
Mh(s3), My(s4), MhQ( Manganosi t e) Mh( OH) 4 2-] Birnesite,
MQ(S), MO(s), Mh2((OH) s 4], Mangani t e,
MQ(s), MiQ(s2), M,OH[ 3+], MhCH[ +], |Pyrolusite
MQ(s) Bi rnessite,
Bi xbyite,
Hausmanni t e,
Mangani t e,
Manganosi t e,
Mh( CH) o( amy ,
M(OH) o( c) |
Pyrol usite,
Todor oki te
HATCHES
Mnh[ 2+], WMnh[ 3+],
MQJ 2-1,
Mh( CH) o( aq) ,
M(OH) o -
Mh( CH) 4] 2-]
MVhz( OH) o[ +],
M. OH 3+], MQ[-],
MhOH[ +] , MhOH 2+] ,
Bi rnessite,
Bi xbyi te,
Hausmanni t e,
Mangani t e,
Manganosi t e,
Nh( O_D 2y Nh( O_D 3,
M(OH) s(c), Mi;Q,

MhOOH, Pyrol usite,

Todoroki te
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1.2

Mn (FACT/FACTSAGE)

MnO

M

H[+]

(OH)3[]

Mn (SUPCRT/FLASK-AQ)

Mn[2+]

MNnOH[+]

MnO(aq)

HMnO

p[-]

Do[2H]

<)
s
ﬁ .
] Hadsmannite
v
0.0 - 0.0 A -
-0.2 - N MnOH[+] -0.2 1 N
| ~. i Sl MnOH[+]
S Mn(OH),(ag) S
0.4 - SO -0.4 1 SO
0 . N 0 -~ MnOH3[-]
’ N Mn(OH)3[-] ’ <
-0.6 RN -0.6 A RN
'08 T T T T T T T T T T \| '08 T T T T T T T T T \| =~
1 3 5 7 9 11 13 1 3 5 7 9 11 13
pH pH

0 69: Eh-pH diagrams of the system Mn-O-H (1). 3> Mn = 1010, 298.15K, 10° Pa.
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Mn (HATCHES/FLASK-AQ)

1.0 1
0.8 -
0.6
0.4 -
S A Mn[2+]
N—
£ 0.2 Bixbyi
. N
7] M (s
4
Y
0.0 g
RN MnOH[+]
| S NN
0.2 SO - Mn(d H)z aq)
~ bh
7] S o - Mn(OH\)3[-]
0.4 - S o S
~ Mn(OH)4[2-
| . (M)
0.6 RN
'08 T T T T T T T T T T T \|
1 3 5 7 9 11 13
pH

0 70: Eh-pH diagrams of the system Mn-O-H (2). 3> Mn = 1010, 298.15K, 10° Pa.
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O 44: List of Mo species

FACT SUPCRT LLNL JNC- TDB

MQ[2-]1, M(s), MQ[2-], HWQ -]
MQ(s), MQO(s)

HATCHES

MbQ[ 2-1, Mo[3+],
MOl +], HMQ(aq),
HWQ[ -],

Mo-Qa( OH) 5[ 3-1,
Mo7Qe( OH) o[ 4- 1,
Mo7Q0H] 5- 1,

Mo7Q[ 6-]1, M 34],
MO 2+4]

MOQOH +], HMQ,
Mo, MG, MG
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Mo (FACT/FACTSAGE)

-0.4 -

-0.6 4

-0.8

Mo )3(5)

MoO,4[2-]

-0.4

-0.6

NO DATA

Mo (SUPCRT/FLASK-AQ)

-0.4 4

-0.6 4

HMoO 4[] MoO4[2-]

-0.4

-0.6 4

NO DATA

0 71: Eh-pH diagrams of the system Mo-O-H (1). 3 Mo = 10710, 298.15K, 10° Pa.
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Mo (HATCHES/FLASK-AQ)

NToszH[ﬂ
A ~

H2MOO4(aq) ~

M002[+]

MoO4[2-]

0 72: Eh-pH diagrams of the system Mo-O-H (2). 3> Mo = 10710, 298.15K, 10° Pa.
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O 45: List of N species

FACT SUPCRT LLNL JNC- TDB
N NHs , N . NHs , N[ -], N , NH:( aq) ,
T B R Vi B e A vl Nl

NzOz[Z-], NQ[']; I\IZOZ[Z_]l NOZ[_]l HI\Q(aq)! ( ) N(g),
NO[ - ] HONO( aq) , NG| -], HNQ(aq), NHs(aq), Ne(g) Ne( 9) NHs( g)
N[ -], NeHi(aq), HNG:( aq
HNe(aq), NHNs(S), HzNzOz( aq) H\NO[ -1,
N.Qi(s), NQ(s), NoHs[ 2+]
NH.NOy( s)

HATCHES

NO[ -], Ne(aq),
NH[ +], NGJ[ -],
HNG:( aq) , NHa(a ),
NH:NGs( aq) NH4(]-|( aq)
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N (FACT/FACTSAGE)

N,(aq)

-0.6

No(aq)

N (SUPCRT/FLASK-AQ)

N> (aq)

-0.6 4

N> (aq)

0 73: Eh-pH diagrams of the system N-O-H (1). 3N = 10710, 298.15K, 10° Pa.
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N (HATCHES/FLASK-AQ)

Ny (aq)

0 74: Eh-pH diagrams of the system N-O-H (2). 3N = 10719, 298.15K, 10° Pa.

157



158



0 46: List of Na species

FACT

SUPCRT

LLNL

JNC- TDB

Naf[ +]

NaH(s) ,
Na,((s2),
Na.O('s) ,
NaCH(s) ,
Na.Q( s)

Na(s),
NaQy(s),

Na,(( s3) ,
Na,O( 52) |
NaOH(s2) |

Na[ +], NaOH(aq),
Na.Q( Sodi um oxi de)

Na[ +] ,

NaOH( aq)

Na+,

Na(c), Na(g)

HATCHES

Na[ +]
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Na (FACT/FACTSAGE)

-0.6 4

-0.8

Na[+]

NaO,(s)

Na[+]

Na (SUPCRT/FLASK-AQ)

-0.6 4

Na[+]

N
~
N
N
N
N
N
N
N
N
~
N
N

Na[+]

N
~
N
N
N
N
~
N
N
~
N
N
~
<
N
N

T T T T T T T
1 3 5 7H

0 75: Eh-pH diagrams of the system Na-O-H (1). 3. Na = 101, 298.15K, 10° Pa.
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Na (HATCHES/FLASK-AQ)

-0.4

-0.6

Na[+]

-0.8

0 76: Eh-pH diagrams of the system Na-O-H (2). 3. Na = 10!, 298.15K, 10° Pa.
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0 47: List of Nb species

SUPCRT

LLNL

JNC- TDB

NbQ[ -], HNbO(aq)

Nb( OH) s( aq) ,
No(COH)6[ -], NbO(S)
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Nb (FACT/FACTSAGE)

-0.4 -

-0.6 4

Nb(OH)5(aq)

NbO(s)
NbO(s)

NbO,[]

-0.8

1 3 5

Nb (LLNL/GWB)

-0.4

-0.6

NO DATA

Nb (SUPCRT/FLASK-AQ)

-0.4 4

-0.6 4

HNbO3(aq)

NbOg[-]

-0.4

-0.6 4

Nb(OH)g(aq)

Nb(OH)g[-]

0 77: Eh-pH diagrams of the system Nb-O-H (1). >>Nb = 10710, 298.15K, 10° Pa.
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Nb (HATCHES/FLASK-AQ)

Nb(OH)g(aq)

Nb(OH)g[-]

0 78: Eh-pH diagrams of the system Nb-O-H (2). >>Nb = 10710, 298.15K, 10° Pa.
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O 48: List of Nd species

FACT SUPCRT LLNL JNC- TDB
Nd[ 3+], Nd(s), Nd[ 3+], Nd[ 4+], Nd[ 3+]
Nd(s2), NdH(s), Nd[ 2+], NdOH 2+4],

Nd.Os(s), Nd.Os(s2) mgﬁ]], NdOH( aq) ,

HATCHES

Nd[ 3+], Nd(OH) [ +],
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Nd (FACT/FACTSAGE)

Nd[3+]

Nd,0

3(s

-0.6

NO DATA

Nd (SUPCRT/FLASK-AQ)

Nd[3+]

NdOH[2

NdO[+
%

Nd(d

oH(aq)

NdO,[-]

-0.6 4

Nd[3+]

0 79: Eh-pH diagrams of the system Nd-O-H (1). >>Nd = 10710, 298.15K, 10° Pa.
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Nd (HATCHES/FLASK-AQ)

Nd[3+]

Nd(OH)[+]

Nd(OH)3(aq)

0 80: Eh-pH diagrams of the system Nd-O-H (2). >>Nd = 10710, 298.15K, 10° Pa.
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O 49: List of Ni species

FACT SUPCRT LLNL JNC- TDB
Ni[2+], N OH +], Ni[2+], N OH +], Ni[2+], N (OH), Ni [ 2+],
HNE Q[ -], NizH(s), HNLO[-], NNQ(aq), |[Ni(OH),[-], Ni (OH) 2(aq),
Ni OOH( s), Ni Of 2-], Ni (OH) 4 2-7, Ni (OH)3f-1],
Ni (OH) 2(s), Ni (Ni ckel), Ni 20H 3+], Ni OH[ +],
Ni O( HO) (s), Ni O( Bunseni te) Ni 4( OH) of 4+], Ni2(OH) [ +],
Ni(s), N Qs) N OH +], _ Ni(OH) [ +],

Ni (OH)2(s), NNQ(s) |Ni(OH(s), N Qc)

HATCHES
Ni[2+], N (OH)[+]
Ni (OH) o(aq),
Ni(OH) 5 -],
Nio( OH) [ 3+4]
N4(O‘|)4[44_']
Ni (OH),, N O
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1.2

Ni (FACT/FACTSAGE)

Ni[2+]

NiO,(H,0)(s)

~
~
~
~
~

NiQH[+] RN

o)

HNIO,[]

-0.6

Ni[2+]

NiOH[+]
Ni(OH),(aq)

*
Ni(OH)3

T
L

Ni(OH)f12-]
A

1.2

Ni (SUPCRT/FLASK-AQ)

Ni[2+]

HNiO,[]

NiOZ[2-]

-0.6 4

Ni[2+]

N

Ni(OH)3[-]

i(OH)p(aq)

0 81: Eh-pH diagrams of the system Ni-O-H (1). 3. Ni = 10719, 298.15K, 10° Pa.
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Ni (HATCHES/FLASK-AQ)

Ni[2+]

Ni(OH)[+]

Ni(OH)z(a

=

Ni(OH)3[-]

0 82: Eh-pH diagrams of the system Ni-O-H (2). 3. Ni = 10719, 298.15K, 10° Pa.
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O 50: List of Np species

FACT SUPCRT LLNL JNC- TDB
Np(s), NpQ(s), NpO Np[4+] Np[ 3+] , NpO|Np[4+], Np[3+], NpO
s(HO) (s) O o + Np G
z[2+] (NpQ) 2(OH) 2 |OH(am), NpOz(OH)z[ ]
[24], (NpQ)s(OH)s NGy 2+4], N
[+]. Np(OH)f 24], pOH 3+],
Np( OH) o +] , Np(OH)4 P(OH) 4«(s), NpOz(am),
(aq), Np(O |NpO:OH(am)
Hs[-], NoOzOH(aQ)
NoO.OH +], NpOH[ 2+] ,
NpOH[ 3+] , Np(s),
Np( OH) 4 S),
szQ(S), l\pQ(S), N
pO(OH) (am), NpO(O
2(s)
HATCHES OECD- NEA OECD- NEA updat e
Np[4+], Np[3+], NpO Np[4+], Np[3+], NpO|Np[4+], Np[3+], NpO
o[ +], NpG[2+], Np [2[+], NpQ[2+], NpO |o[+], NpQ[2+], NpO
(OH)2[+], No(OH)s(a |H 2+], NoOH[ 3+], N H 2+], NpOH[3+], N
d), Np(OH)s(aqg), Np pQOH(aq), NpOOH p(OH) o[ 2+], NpOGOH
(OH) a[ -], Np2(OH)[ 4 [+]. NoQ(OH) o[ -], [(aq), NpQOH +], Np
], NpOnOHe[ 2+], Np |No(OH)s(aq), (NpOy)2 O(O) -1, No(OH)«
OsOH[ +], NpO:OH(a  |(OH)o[2+], (NpQ)s(O|(aq), (NpOy)o(CH) o 2
q), NpOGOH +], NG H)s[+], Np(c), NpO |+], (NpQ:)ao(OH) ol +],
O%[-], NpOH 2+], N |[(am hyd), NpO(c), Np(cr), NpQ(cr), N
pCH 3+], Np, Np(OH) |Np.O(c), NpQOH(am_ |p2Gs(cr), NpG(OH) -
s Np(OH . Np2O, N |aged), NpO.OH(am fr (cr), NpOHO(cr)
PG, NpQ(anm), NpQ: |esh), NpOy(CH).(c),
(OH) 2 NpOOH NpGO Np03|'|2qC)
H(am aged), NpO.OH
(amfresH), NpO*H
Qcr)

175




Np (FACT/FACTSAGE)

-0.6 4

NO AQUEOUS SPECIES DATA

-0.8

Np (LLNL/GWB)

S NpO,OHI[+] (Np:(z)s(OH)5[+]

Np02[+] RS N

~
~

N <~ NpO,0H(aq)

Np[4+]

AN NR(OH)s]

Np[3+]

Np (SUPCRT/FLASK-AQ)

-0.6 4

NO DATA

-0.6 4

NpO,0H(aq)
™Y

OH;[]
72

0 83: Eh-pH diagrams of the system Np-O-H (1). > Np = 10710, 298.15K, 10° Pa.
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Np (HATCHES/FLASK-AQ)

-0.6 4

NpO20H(aq)
'S

N

¥ I

T~ NpOy[2+]

~
~
~
~
~
~

NpO5[+] >

NpO,OH(aq)
NpOL(OH)[]

NpOH[3+]

Np(OH)5[2+]

NpO(cr)

Np (OECD-NEA/FLASK-AQ)

12 NpO5[ZF] |
| ~. NPO,OHI[+]

1.0 S - NpOZ(OH)Z(C
1 NpO,[+] ~

0.8 -

0.6 1
INpia+

o o]

NpO,(c)

0 84: Eh-pH diagrams of the system Np-O-H (2). > Np = 10710, 298.15K, 10° Pa.
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O 51: List of Os species

FACT SUPCRT LLNL JNC- TDB

GsQ(aq), HOsO[-],
HGOsO[ -], Os(s),
O(s), GQ(s),
GsQ(s2), Os(OH)4(S)
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1.2

Os (FACT/FACTSAGE)

-0.4 -

-0.6 4

-0.8

Os0,(s)

OsOS[—E

13

-0.4

-0.6

NO DATA

0 85: Eh-pH diagrams of the system Os-O-H. 3> Os = 10710, 298.15K, 10° Pa.
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Os (SUPCRT/FLASK-AQ)

-0.4 -

-0.6 4

NO DATA

-0.4

-0.6 4

NO DATA
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0 52: List of P species

FACT SUPCRT LLNL JNC- TDB
PQ[3-]1, P.O[4-], PQ[3-], P.O[4-], HPQ[ 2-1, HP.O[2-], |PQ[3-], P.O[4-],
HPG[ 2-1, HPO[-], |HPG[2-]1, HPQ[2-]1, |HPQ[-], HP.O[-] HPQ[ 2-], HPQ[ -],
HPQ[ 2-], HPQ[-], HPQO[-], HPQ(aq), |HPQ(aq), HPQ(aq), HP.OJ 3-
HPQ(aq), HP.O[ 3- HP,O[ 3-]1, HP.O[ -], |HP.O(aq), 1, BP.O[2-7,
], HP.O[2-], HP.G(aq) , kPOG(aq), [HPO[3-1, PO[4-], [HP.O[-],
HP.O[ -1, HPO[ -], HPO(aq), [PQ[3-] HP.O.(am), P(am
HP.O(aq), PH(aq), |[HP.O[2-]1, HPO[ -] P(c), P(g), P:Q),
Pl—|4[ +] ’ P( S) ’ P4( g)
P(s2), P(s3),
P(s4), (P.0)(s),

HATCHES

PQ[3-], HPQ[-],
HPQ[ 2-], HP.OJ 2-
1, HPO[-],

H:PQ.( aq)

HP.O(aq), HP.O[ 3-

1, PO[3-]
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P (FACT/FACTSAGE)

~

H4P4O-(aq)

HPO,[2-]

Oy31]

P (LLNL/GWB)

~
~
~

H3PO4(€

HaPOdH HPO4[2-]
2

PO4[3-]

P (SUPCRT/FLASK-AQ)

-0.6 4

TH3PO4(

~
~
~

HoPOy[ ]

HPO4[2-]

HPO[2-]

PO04[3]

P (JNC-TDB/GWB)

7
pH

~
~
~

9 HyPOL]

HPO,[2-]

i

Oyl3-]

0 86: Eh-pH diagrams of the system P-O-H (1). 3P = 101, 298.15K, 10° Pa.
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P (HATCHES/FLASK-AQ)

~
~

| H3PO4(

HoPO4[]

HPOy4[2-]

O4[3-]

0 87: Eh-pH diagrams of the system P-O-H (2). P = 1010, 298.15K, 10° Pa.
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0 53: List of Pa species

FACT SUPCRT LLNL JNC- TDB
Pa[ 4+],
PaQ( OH) s5( aq)
PaQ( OH) »( aq) ,
PaOOH[ 2+] ,
Pa( OH) [ 3+],
Pa( OH) o[ 4],
Pa( OH) 5 +] ,
PaQ(s),
Pa,0( s)
HATCHES

Pa[ 4+], PaQy 4],

Pa(OH) [ 3+],

Pa( O‘l) 2[ 2+] ,

Pa( OH) 5[ +] ,

Pa( OH) 4( aq)

PaQ( OH) [ 2+],

PaG( OH) (aq),

Pa,b, PaG
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Pa (FACT/FACTSAGE)

-0.4 -

-0.6 4

-0.8

-0.4

-0.6

NO DATA
T T T T T T T T
1 3 5 7
pH
Pa (LLNL/GWB)
NO DATA
T T T T T T T T
1 3 5 7
pH

Pa (SUPCRT/FLASK-AQ)

-0.4 -

-0.6 4

NO DATA

-0.4

-0.6 4

PaQOH[2+]

PaO(OH),(aq)

Pa(OH)[3+] S

Pg(OH),[2+]

Pa(OH)3[+]

PaO(OH)3(aq)

3 5 7

0 88: Eh-pH diagrams of the system Pa-O-H (1). 3. Pa = 10710, 298.15K, 10° Pa.
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1.2

Pa (HATCHES/FLASK-AQ)

P302[+]

Pa(OH)[3+] RN

{Pa(OH)2[2+]
Pa(OH)4(aq)

PaO,(OH)(aq)

0 89: Eh-pH diagrams of the system Pa-O-H (2). 3. Pa = 10710, 298.15K, 10° Pa.
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0 54: List of Pb species

FACT SUPCRT LLNL JNC- TDB
Pb[ 2+], PbOH +], PbOH[ +] , Pb[ 2+] Pb[ 2+], PbOH +],
HPbOJ[ -], . PbQ( aq) , Pb( OH) »( aq) ,
Pbs( OH) o[ 2+], PbQ( Li t har ge) Pb(OH) 3 -],
Pba( OH) 4f 4+] , Pbo(OH) [ +],
Pbe( OH) o[ 4+] , Pb.( OH) o[ 4+] ,
Pb(s), PbQ(s2), Pba( OH) o[ 2+] ,
PbO(s), PbsQ(s), Pb( OH) 5[ +]
Pb( OH) »(s), Pbe( OH) o[ 4+], Pb(c)
(PO 3( HO) (s), PbQ( r ed) ,
PbQ(s) PbQ(yel | ow)
Pb( O_D 2( S) l
PbOy(s),
PbsQu( s)
HATCHES
Pb[ 2+]
Pb(iv)[4+],
Pb(OH) [ +],
Pb( OH) »(aq) ,
Pb( OH) 5[ +],
Pb(OH) 4 -],
Pb( OH) 4(aq) ,
Ph2( OH) [ 3+] ,
Pbs( O‘l) 4[ 2+% s
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Pb (FACT/FACTSAGE)

Pb (SUPCRT/FLASK-AQ)

1.2 1.2
1.0 1 AN PbO,(s) 1.0 4 AN
0.8 Tl 0.8 RN
0.6 - NN \ 0.6 <
0.4 4 N 0.4 SO
<) i < -
b S
i Pb[2+ - Pb[2+
o2 [2+] 502 (2+] PHOH[+]
1 PbOH[+] B
0.0 _ 0.0 _ PbO(aq)
N > ~ N HPbOz[‘] T ~ ~ N HPbOz[-]
-0.2 - RN 0.2 - S
-0.4 - ~ . 0.4 - ~ .
-0.6 - Pb(s) -0.6 - RN
'08 T T T T T T T T -08 T T T T T T T T T T T \| =~
1 3 5 7 9 1 3 5 7 9 11 13
pH pH
Pb (LLNL/GWB) Pb (JNC-TDB/GWB)
1.2 1.2
1.0 NN 1.0 - NN
- S — S - PbOZ(S)
0.8 RN 0.8 - RS
06 N N ~ ~ 06 7 ) = \
0.4 S 0.4 S
<) <)
S ] S ]
£ 0.2 Pb[2+] <024 Pb[2+]
w W PHOH[+]
0.0+ _ 00+ _ y b(gH) b(aq)
b RN b RN Pb(OH)3[-]
-0.2 - NN 0.2 - NN
-0.4 4 AN -0.4 4 BRI
-0.6 RN -0.6
<. Pb(c)
'0-8 T T T T T T T T T T T \I '0.8 T T T T T T T T T
1 3 5 7 9 11 13 1 3 5 7 9
pH pH

0 90: Eh-pH diagrams of the system Pb-O-H (1). 3 Pb = 10710, 298.15K, 10° Pa.
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Pb (HATCHES/FLASK-AQ)

Pb[2+]

Pb(OH

[+]

OH),(aq)

Pb(OH)3[-]

0 91: Eh-pH diagrams of the system Pb-O-H (2). 3 Pb = 10710, 298.15K, 10° Pa.

191



O 55: List of Pd species

FACT SUPCRT LLNL JNC- TDB
Pd[ 2+], PdO(s), Pd[ 2+], PdOH +], Pd[ 2+], Pd(c)
Pd(s), PdQ(s) PdQ(aq),
Pd( Pal | adi unm,
PdO(s), Pd(OH)(s)
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Pd (FACT/FACTSAGE)

Pd (SUPCRT/FLASK-AQ)

1.2 1.2
1.0 4 RN 1.0 4 RSN
_ N } 7 Pd[2+] TS S
0.8 S 0.8 - K S
Pd[2+] s PAOH+] >
0.6
0.4
o~
2
< 0.2
T
0.0~ _ Pd(s)
-0.2 RN
-0.4 - T~ -0.4 S
-0.6 - R -0.6 -
-0-8 T T T T T T T T \l =~ -0-8 T T T T T T T T \l =~
1 3 5 7 11 13 1 3 5 7 11 13
pH pH
Pd (LLNL/GWB) Pd (JNC-TDB/GWB)
1.2 1.2
1.0 4 RN 1.0 4 RSN
§ RN . S Pdl2+4]
0.8 S~ - 0.8 4 RS -
0.6 4 ~ o 0.6 N
0.4 1 N 0.4 RS
o~ o~
2 2
< 024 NO DATA < 0.2 4
T T Pd(c)
0.0~ _ 0.0 4~ _
-0.2 1 RN -0.2 RN
-0.4 - SO -0.4 - T N
-0.6 - R -0.6 -
-0-8 T T T T T T T T \l =~ -0-8 T T T T T T T T \l =~
1 3 5 7 11 13 1 3 5 7 11 13
pH pH

0 92: Eh-pH diagrams of the system Pd-O-H. 3. Pd = 10719, 298.15K, 10° Pa.
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0 56: List of Pm species

FACT SUPCRT LLNL JNC- TDB

Prf4+], Pni3+],
Pri 2+]
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Pm (FACT/FACTSAGE)

-0.6 4

NO DATA

13

NO DATA

0 93: Eh-pH diagrams of the system Pm-O-H. . Pm = 101, 298.15K, 10° Pa.
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pH
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0 57: List of Po species

FACT

SUPCRT

LLNL

JNC- TDB

Po[ 2+], Po[4+],

Po( OH) o[ 4+],

Po( s)

Po[ 4+], Po(OH).(s)
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Po (FACT/FACTSAGE)

-0.6

Po(OH),[4+]

NO DATA

Po (SUPCRT/FLASK-AQ)

NO DATA

Po[4+]

Po(OH)4(s)

0 94: Eh-pH diagrams of the system Po-O-H. 3. Po = 10710, 298.15K, 10° Pa.
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0 58: List of Pr species

FACT

SUPCRT

LLNL

JNC- TDB

Pr[3+], PrOH 2+],
Pr(OH)2[+], Pr(s),
Pr(s2), PrH(s),
PrO(s), Pr.0O(s),
PreOu(s), Pr:Os(s),
Pr OHs( s)

Pr[3+], PrOH 2+4],

Prg+], Pra+],

Pr[2+], PrQH(aq),

Prof -]
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Pr (FACT/FACTSAGE)

S o Pro,(s)

Pr[3+] Pr(OH),[+]

-0.6

NO DATA

Pr (SUPCRT/FLASK-AQ)

Pr[3+]

ProH[2

PrO[+
¥ +]

PrO2H(aq)

Pro2[]

-0.6 4

NO DATA

O 95: Eh-pH diagrams of the system Pr-O-H. 3. Pr = 10719, 298.15K, 10° Pa.
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0 59: List of Pt species

FACT SUPCRT LLNL JNC- TDB
Pt[2+], Pt(s) lFD’tt[O(ZZl]S PtOH +],
Pt (Pl gtl num
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Pt (FACT/FACTSAGE)

Pt[2+]

-0.4 -

-0.6 4

-0.8

Pt(s)

13

-0.4

-0.6

NO DATA

Pt (SUPCRT/FLASK-AQ)

-0.4 -

-0.6 4

Pt(s)

-0.4

-0.6 4

NO DATA

0 96: Eh-pH diagrams of the system Pt-O-H. 3. Pt = 10719, 298.15K, 10° Pa.
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0 60: List of Pu species

FACT

LLNL

Pu[ 3+], Pu(s), Pu(s
2), Pu(s3), Pu(s4),
Pu(s5), Pu(s6), PuH
2(s), Puks(s), PuG

(s), Pu(s), PusG

(s)

PuQ[ 2+], Pu[3+4],
Pul 4+], PuQj +],
(PUG) o( OH) o[ 2+] ,
(PUG)s(OH) <[ +], P
F(+]OH)Z[2+]’ Pu(OH) s
Pu(OH)4(aq), Pu(OH)
51 -1, PuG,CH
(aq), PuGOH +],
PuOH 2+], PuCH 3+],

Pu(OH) 3(a
q), Pu(OH)s(s),
Pu(OH),(am, Pu(OH)
«s), PuO(c, beta),
PuQ(s), PuG,(CH).
(s), PuQ,( CH)
2(c), PuOy(c),
PuG,OH( am)

HATCHES

CECD- NEA updat e

Pu[ 4+], Pu[3+], PuO

o +], PuQ[2+], Pu

(OH)[2+], Pu(OH)[3
+, Pu(CH)[+], Pu

(OH) o[ 24], Pu(OH)3
(aq), Pu(OH)s[+],

u(OH) 4(aq), Pu(OH).

[-1, Pux(OH),f4+],

Puz( OH) o[ 64], Puz( OH)
s 5+], Pua( OH) 4f 4+],
Puz( OH) s[ 3+], - Pus( OH)|,0( ¢)
s[4+], PUO(OH) o[ -],
(PUQG,) o[ 2+], (PuO
2) sOH[ +], PuGOH(a
q), PuGOH +], PuG
OH(aq), PuQOH[-],

Pu(OH) 5, Pu( OH) 4,
uQ;, PuG(OH) * HO

(c), PuG, PuQ(a),
PUQ( O‘D 2, PUGOCH, P

u(QH) 5(c)

oH)
(PuQ) o(OH) [ 2

(hyd_aged),
PuQ,OH(am ,
PuG( CH) oH

Pu[4+], Pu[3+], Pu
[ +], PuQf2+], Pu
OH[ 2+], PuCH 3+],

Pu( CH) o[ 2+] , Pu(OH)
o +], PUGOH(aq), P
UGCH +], PUuG(OH) 2
(aq), Pu(OH)4(aq),

(PUQG) 2(OH) o[ 2+], Pu
(cr), PuO.ei(bcc),

PuG(cr), PuOs(cr),
Pu(OH)s(cr), PuG(O
H) -HQ(cr)
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Pu (FACT/FACTSAGE)
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Pu (SUPCRT/FLASK-AQ)

0.4 4
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NO DATA
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0 97: Eh-pH diagrams of the system Pu-O-H (1). 3 Pu = 10710, 298.15K, 10° Pa.
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Pu (HATCHES/FLASK-AQ)
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~
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O5(OH)3[-]

TS PuOy[24]
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~
~
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0 98: Eh-pH diagrams of the system Pu-O-H (2). 3 Pu = 10710, 298.15K, 10° Pa.
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O 61: List of Ra species

FACT SUPCRT LLNL JNC- TDB

Ra[ 2+], Ra(s) Ra[ 2+] Ra[2+], RaOH +]
HATCHES

Ra[ 2+] , RaOH +],

Ra(c)
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Ra (FACT/FACTSAGE)

0.4 4

-0.6 4

Ra[2+]

13

Ra[2+]

Ra (SUPCRT/FLASK-AQ)

0.4 4

-0.6 4

Ra[2+]

Ra[2+]

0 99: Eh-pH diagrams of the system Ra-O-H (1). 3 Ra = 10710, 298.15K, 10° Pa.
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Ra (HATCHES/FLASK-AQ)

Ra[2+]

RaOH[+]

0 100: Eh-pH diagrams of the system Ra-O-H (2). > Ra = 10710, 298.15K, 10° Pa.
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0 62: List of Rb species

FACT SUPCRT LLNL JNC- TDB
Rb[ +], Rb(s), Rb[ +], RbOH(aq) Ro[ +]
szq S) s RbO'K S)
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Rb (FACT/FACTSAGE)

0.4 4

-0.6 4

Rb[+]

13

-0.4

Rb[+]

0 101: Eh-pH diagrams of the system Rb-O-H. S_Rb = 10719, 298.15K, 10° Pa.
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Rb (SUPCRT/FLASK-AQ)

1.2
1.0 RN
084 T~
0.6 - -
0.4 h
<)
S
T 0o Rb[+]
502
0.0+ _
0.2 4 RN
-0.4 - RN
-0.6 4
'08 T T T T T T T T T =~
1 3 5 7 11 13
pH
Rb (JNC-TDB/GWB)
1.2
1.0 RN
08 - T~
0.6 - <
0.4 S
)
S
<02 NO DATA
LL
0.0+ _
-0.2 RN
0.4 - RN
-0.6
'08 T T T T T T T T T \| =~
1 3 5 7 11 13
pH




0 63: List of Re species

FACT SUPCRT LLNL JNC- TDB
ReQ[-], Re[-], ReQ[ -]
Re[ +], Re(s),

ReQ(s), ReQy(s),
Re.O/(s), HReQ(s)
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Re (FACT/FACTSAGE)

ReO 4[]

-0.6 4

-0.8

NO DATA

0 102: Eh-pH diagrams of the system Re-O-H. 3_Re = 10719, 298.15K, 10° Pa.
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Re (SUPCRT/FLASK-AQ)

-0.6 4

ReO4[-]

NO DATA




0 64: List of Rh species

FACT SUPCRT LLNL JNC- TDB
RhQ(s), RhO(s), Rh[34], RhOH +],
Rh(s), Rh.(s), RhCOH 2+], Rnh[2+4],
Rh:Oy(s) RnQ(aq), Rhd +],
Rh( Rhodi um ,
Rh.Q(s), Rh.Os(s)
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Rh (FACT/FACTSAGE)

NO AQUEOUS SPECIES DATA

0.4

NO DATA

Rh (SUPCRT/FLASK-AQ)

12 RhOH[2
~ +
IRA[34T ~ [2+]
1.0 - R~
Se RhO[+]
0.8 4 RS N haOs(S)
0.6 Rh[2+] R
044 RhOH[+]
<) _
b RhO(aq)
£ 0.2
L
0.0~ _ Rh(s)
0.2 - RN
-0.4 4 T~
-0.6 - RN
'0.8 T T T T T T T T T T T T T =~
1 3 5 7 9 11 13
pH
Rh (JNC-TDB/GWB)
1.0 - RN
0.8 AN
0.6 DN
0.4 - h
<) N
b
=02 NO DATA
L
0.0~ _
-0.2 RN
0.4 1 T~
-0.6 - RN
'08 T T T T T T T T T T T T \| =~
1 3 5 7 9 11 13
pH

0 103: Eh-pH diagrams of the system Rh-O-H. >_Rh = 10719, 298.15K, 10° Pa.
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O 65: List of Ru species

FACT SUPCRT LLNL JNC- TDB

RuQ[2-]1, RuUQ[-1], RuQ[2-], Ru[3+], Ru[ 3+],

RuQ( aq), Ru[ 2+], RuCH +], Ru( OH) o 247,

Ru( OH) o 2+4], RUCH[ 2+], RuQ(aq), |Ru[2+], RuQ(aq),

RuQ(s), Ru(s), Rug +], RuQ[ -], RuQ[2-],

RuQy( s) Ru( Rut heni um , HRuG( aq),

RuQ('s) HRuGQ[ -],
Ru( OH) o +] ,
Rus( OH) 1o 4+] ,
RuCH[ 2+4] ,
Ru( OH) s* HQ(am) ,
Ru(c),
RuGy(s),
RuG* 2HQ(am ,
RuQ(s), Ru(g),
RuGi(9)
HATCHES

Ru[ 3+],

Ru( CH) o[ 2+] ,

Ru[ 24], RuQ[-],

RUQ 2-]

HRuG(aq), HRuQ

], Ru(OH)[2+],

(O o[ +],

RU4( OH) 12] 4+]

Ru(c), Ru.G,

RUG(s), RuG*2H.Q,

RuQ(s), Ru(OH):*HO
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Ru (FACT/FACTSAGE)

B RS - RuOy4(aq)
1.0 RN
JRu©@H), 24 >
084 ~ o R RuO4[-]
0.6 - N
4 RuO5(s)
0.4 -
) N
S
£ 0.2
L
0.0 _
i RS N Ru(s
-0.2 - ~ (=)
-0.4 - NN
-0.6 - RN
'08 T T T T T T T T T T \l =~
1 3 5 7 9 11 13
pH
Ru (LLNL/GWB)
a RN H,RuOc(aq)
< 2RUOg
10 S HRUOg|{]
_Ru(OH)5[R+] RN

-0.4

-0.6

0 104: Eh-pH diagrams of the system Ru-O-H (1). >>Ru
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1.2

Ru (SUPCRT/FLASK-AQ)

~

O\ RUO4[2]

~
~
~
~

-0.4 - S o
-0.6 - RN
‘08 T T T T T T T T T T T T T =~
1 3 5 7 9 11 13
pH
Ru (JNC-TDB/GWB)
1.0 RN
NO DATA
-0.4 T~
-0.6 RN
'08 T T T T T T T T T T T T \l
1 3 5 7 9 11 13
pH

= 10719, 298.15K, 10° Pa.




Ru (HATCHES/FLASK-AQ)

| Ru(OH)

~
~
~

HoRuOg(aq)

HRUO5[-]

Ru[3+]

Ru(OH)g[+]

RUO4[']

RuO5(s)

0 105: Eh-pH diagrams of the system Ru-O-H (2). 3 Ru = 107!, 298.15K, 10° Pa.
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0 66: List of S species

FACT SUPCRT LLNL JNC- TDB
[ -1, S[2], v Sl 2-], HS(aq) , 503[2] S0Of 2-7,
S[2-], HS[-T, , HS(aq), HSQ(aq), HSQ[-], HS[ 1. ®S(aq),
HS(aq), SO(aq), , SO[2-], S[2-1, S[2-1, -1, HSO[ -],
SQ[2-1, saf2-], -1, S0f2-1, Si[2-], Sif2-7, HzSOs(aQ) HSQ[ -],
SO 2-], SQf2-] Q[2-]1, SQ[2-], |S[2-], Sof[2-1, S(c), S(9), S:(9).
S0[2-], S0 2-] -1, SQf2-], [Sul fur(rhnb), SG(9), HS(9g)
S0 2-], SO 2-] [2-], SO[2-], |HS(9), S:A(9)

S, 2-], SO 2-] -1, HSQO[-],

HSQ[ -1, HSQ[-], -1, HSQ[ -],

HS.Q[-], HSQ HS.Q (aq), HSO[-

(aq), S(s) S(s2) HS:O[ -1,

SOs('s) , S(Sul fur)

HATCHES

SQ[2-], HS[-],

S)2-], S[2-],

S 2-]1, S2-],

SG(aq), HS(aq),
HS.0i( aq) ,

S0 2-1, SQf 2-]
SO 2-], SO 2-]
SQ 2-], SO 2-]
SO 2-1, SQf2-]
SG[2-], S(c),
Sul fur-rhnb
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S (FACT/FACTSAGE)

-0.4 -

-0.6 4

~
~

HSO4[]

SOy[27]

-0.8

-0.4

-0.6

~
~

HSO4[]

H2S(aq)

S0,[2]

1.2

S (SUPCRT/FLASK-AQ)

1.0 4

0.8

-0.4 -

-0.6 4

HSO4[-]

~
~

SO,

12

1.0 4

0.8 +

-0.4

-0.6 4

_HSO4[[]

~
~

~

\\mfwm

SOyl

0 106: Eh-pH diagrams of the system S-O-H (1). .S = 10719, 298.15K, 10° Pa.
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S (HATCHES/FLASK-AQ)

HSO4H

~
~

SOy[2-]

0 107: Eh-pH diagrams of the system S-O-H (2). .S = 10719, 298.15K, 10° Pa.
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0 67: List of Sb species

FACT SUPCRT LLNL JNC- TDB

ShG[-], HSbQ(aq), [SbO[-], HSbO(aq) Sb( OH) 3(aq) ,
Sbg +], Sb(s), Sb( OH) 5( aq)
SbG(s), Sh.0y(s), Sb(OH)6[ -1,
Sh,0(s2), Sh,Q(s), Sbhi2( OH) s4( aq
Sh,O( s) Sbio( OH) 65 5-1,

Sb(c),
Val entinite,
szoa'( S)

HATCHES

Sb(OH) s(aq) ,
Sb[ 3+], Sb(OH)of +],
Sh(OH) [ -], Sh.G
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Sb (FACT/FACTSAGE)

Sb,0x(s)
Sb,0,4(S)

SbQ[+]

~ HSbO,(aq)

-0.6

NO DATA

Sb (SUPCRT/FLASK-AQ)

HSbO5(aq)

SbO, [

Sb (JNC-TDB/GWB)
1.2

~
~
~
~

1.0 ~

| sboH)5(aa) S
0.8 4 N

Sb(OH)[+]

B RN Sb(OH)3(aq)

06 Sb(c)

Sb(OH)gl]

0 108: Eh-pH diagrams of the system Sb-O-H (1). 3.Sb = 1010, 298.15K, 10° Pa.
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Sb (HATCHES/FLASK-AQ)

ISh[3+]

~

Sb(OH)z(aq)

Sh

(OH)4[-]

0 109: Eh-pH diagrams of the system Sb-O-H (2). 3.Sb = 1010, 298.15K, 10° Pa.
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O 68: List of Sc species

FACT SUPCRT LLNL JNC- TDB
Sc[3+], ScOH 2+], |Sc[3+], ScOH 2+],
Sc(s), Sc(s2), Scq +], HScO(aq),
Sc.Os(s), Sc(OH)s(s) |ScOf -]
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Sc (FACT/FACTSAGE)

Sc[3+]

SCOH[2+]

Sc,04(s)

-0.6

NO DATA

Sc (SUPCRT/FLASK-AQ)

1.2

1.0 4

0.8

Sc[3+4] ScO[+

HScO,(aq)

-0.6 4

NO DATA

0 110: Eh-pH diagrams of the system Sc-O-H. 3 Sc = 10719, 298.15K, 10° Pa.
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O 69: List of Se species

FACT SUPCRT LLNL JNC- TDB

HSe[ -], SeQjf2-], HSe[ -], SeQjf2-], SeQ[2-], Se[2-], SeQ[ 2-], Se[2-],
SeQ[2-], HSeG[-], |SeQ[2-], HSeGjf-], |SeQ[2-], HSe(aq), |HSe[-], HSe(aq),
HSeQ(aq), HSeQ[- |HSeG(aq), HSeQ[-] |H:SeG(aq), HSe[-], SeG[2-], HSeG[-],
1, Se[2-], HSeQ[ -1, HSeQ[ -] HSeO(aq), HSeQ -
HSe(aq), Se(s), Se( bl ack), ], Se(s), SeQ(s),
SeO(s), SeQ(s), Se;O(s), SeQ(s), |Se0(s), SeOss)
Se:0( s) SeQy( s)

HATCHES
Seot[z']- Se[z_]u
SeQ[ 2-], HSe(aq),
HSeQy(aq), HSe[-],
HSeQ[ -], HSeQl-],
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Se (FACT/FACTSAGE)

Se (SUPCRT/FLASK-AQ)

1.2 1.2
|HSeO k] R |HSeOf] N
1.0 RN 1.0 4 Sl
08 14,Se04(af) AN 08 AN
RS H,SeOx(af) NN
0.6 - Se0 2] ™ 064 273 Se0 2] ~~ _
] HSeO,4[-] ~ ] Sel
0.4 - ~ 0.4 - ~
\ HSGOS[-]
<) <)
S ] S ]
£ 0.2 - £ 0.2 -
w i Se(s) w i
0.0 _ 0.0 _
T S T ~. HSe[] Se0s(2]
-0.2 ~ -0.2 4 S
H,Se(aq) i AN
-0.4 4 -0.4 4 S
-0.6 - -0.6 - RN
'08 T T T '08 T T T T T T T T T T T \l =~
1 3 1 3 5 7 9 11 13
pH
Se (LLNL/GWB) Se (JNC-TDB/GWB)
1.2 1.2
IHSeO 1HseOyl]
1.0 - RN 1.0 - RN
0.8 - S o 0.8 - RN
_|H>SeO3(an) ~ _HZSeO3(aq <
0.6 SeO42] S 0.6 S
i ~ i SeO421] -~
0.4 HSeOgz[] A 0.4 HSeOg3[] R
<) <)
S ] S ]
<02 < 0.2 4
w - w
i Se(black) i Se(s)
0.0 - E 0.0
S SeOg[2-] S SeOg3[2-]
-0.2 4 S -0.2 4 S
’ H>Se(aq)
-0.4 HoSe(aq) -0.4 - 2
-0.6 - AN - -0.6 - ~ -
'08 T T T T T T T T T T \l =~ '08 T T T T T T T T T T T \I =~
1 3 5 7 9 11 13 1 3 5 7 9 11 13
pH pH

0 111: Eh-pH diagrams of the system Se-O-H (1). 3> Se = 1010, 298.15K, 10° Pa.
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Se (HATCHES/FLASK-AQ)

|Hseoyl]

H,SeO3(ag)

HSGOS[']

Se(s)

HpSe(aa)

~
~
~
~

Se0 (2]

Se03[2-]

0 112: Eh-pH diagrams of the system Se-O-H (2). 3> Se = 1010, 298.15K, 10° Pa.
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0 70: List of Si species

Cristobalite,
Crist.beta, Quartz

FACT SUPCRT LLNL JNC- TDB
H:Si O(aq), SiO(aq), HSIGQ[-], |SiO(aq), HSI Q[2- |HSiQ(aq),
HSi (OH)o[ -], Si O( Aror pyous- 1. HSIQ[-], SiQ(0H) [ 2],
HSi O(aq), Si(s), silica), H( HSi Q) 4[ 4-], SiqOH) s -],
SioHs(s), HSi O&(s), |Si O(Chal cedony), H( HSi Q) o[ 2-], Si 0(OH) o[ 2-],
HSi Q(s), SiO(Cristobalite, |Anrph_silica, Si 20(OH) 5 - ],
H.Si .G(s), al pha), Chal cedony, Si sQ( OH) 5[ 3-],
HSi 2O(s) , Sio(Cristobalite, |Cristobalite, Si sQ( OH) 5 3- ],
SiO(s), SiO(s2), |beta), Quartz, SiaQ(OH) [ 4-],
Si O(s3), SiO(s4), |SiO(Coesite), Tridymte Si 4O( OH) s 3-1,
Si O(s5), SiQ(s6), |SiQ(Cristobalite), = é%((sd_gilf[ ?éell )
Si O(s7), SiO(s8) Si G(Quartz) H2Si CB(s,
Sil_gl ass),
Chal cedony,
Quartz, HSi O(s,
Silica_H,
Sili(am, Si(c),
Si O(qua), Si(g)
HATCHES
H:Si Qy( aq),
HSi Q[ 2-],
HSi s0[ 3-], HSi Qf -
1, HSI.0Of 2-7,
H:Si 40[ 4-],
HSi 201[ ‘] ,
HSi 500 3-] ,
HSi 402 3- ],
Anr ph. sili ca,
Chal cedony,

Remar ks

JNC-TDB: Si @®2(qua) is not Quartz in the database file,
different fromthose of Quartz,

gi ven.
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but detailed description of Si®2(qua) is not




Si (FACT/FACTSAGE)

HSi(OH)g[-]

1 3 5

Si (LLNL/GWB)

SiO5(aq)

H3SiO4[]

H,SIO4[2-]
P

Si (SUPCRT/FLASK-AQ)

SiOy(aq)

HSiOg[]

Silica_|

SiO(OH)3[]

SiOL(OH), [P

0 113: Eh-pH diagrams of the system Si-O-H (1). 3 Si = 10719, 298.15K, 10° Pa.
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Si (HATCHES/FLASK-AQ)

H3Si04[-]

HoSi04[2-]

0 114: Eh-pH diagrams of the system Si-O-H (2). 3 Si = 10710, 298.15K, 10° Pa.
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O 71: List of Sm species

FACT SUPCRT LLNL JNC- TDB

Snl 2+], Snf3+], Snl 2+], Snf3+4], Sn{ 3+], SnOH[ 2+],
Sm(s), Sm(s2), Sni 4+], SnOH[ 2+], Sm( OH) o[ 4],
SmOy(s), SmOy(s2) |[SmO+], SnO:H(aq), S OH) 5( aq) ,

SOy -] Sm( OH) 5( am) ,

Sm( OH) 5( ¢)
HATCHES

Sn{ 3+], Sn(OH) [ +],
Sm( OH) s( aq) ,
SOH 2+], Sm(OH) 5
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Sm (FACT/FACTSAGE)

-0.6 4

-0.8

Sm

203(s

13

Sm[3+]
T T T T T T T T
1 3 5 7
pH
Sm (LLNL/GWB)
NO DATA
T T T T T T T T
1 3 5 7
pH

Sm (SUPCRT/FLASK-AQ)

-0.6 4

Sm[3+]

SmOH[2+

—

MO[+]

/
/
x N

~ SmOz[—]

Sm[3+] Sm(OH),[+] |Sm(OH)3(c

SMOH[R+]

0 115: Eh-pH diagrams of the system Sm-O-H (1). 3 Sm = 10710, 298.15K, 10° Pa.
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Sm (HATCHES/FLASK-AQ)

Sm[3+]

SmOH

[2+]

Sm(OH)3(aq)

0 116: Eh-pH diagrams of the system Sm-O-H (2). 3 Sm = 10710, 298.15K, 10° Pa.
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0 72: List of Sn species

FACT SUPCRT LLNL JNC- TDB

Sn[ 2+] ) Sna—'[ +] ’ Sn[ 2+] ’ SnO—'[ +] ’ Sn[ 4+] ’ Sn[ 2+] ’ Sn( O_D 4( aq) ’

SnQ(OH) [+], Sn(s2), |SnQ(aq), HSnO[-], |Sn(OH):(aq), SnOH[ +] ,

Sn(s), SnQ(s), Sn(Native tin), Sn( OH) o 2+4], Sn( OH) 2( aq)

SnOy('s) SnQ( Ronar chite), Sn( OH) 5[ +] Sn(OH) 5[ -]

SnQy( Cassiterite) Sn(OH) 5[ -], Sns( OH) 4 2+4]
Sn(OH) 4(aq) , Sn[ 2+]
SnOH +], SnOH 3+], [Sn(OH) [ -],
Sn(OH) 2(s), SnQ(s), |Sn(OH)e[ -], Sn[4+]
SnOy(s) Sn(c), Sn(OH)(s)
SnQ(c), SnG(am
SnQy(cassiterite)
HATCHES

Sn[ 2+], Sn[4+],

HSnQ2| - ]

Sn(OH) [ +]

Sn(OH) 2( aq)

Sn( OH) of 2+]

Sn(OH) of +]

Sn(OH) of -]

Sn(OH) «(aq)

Sn( OH) 5[

Sn( O of 2-]

Snz( O") 2[ 2+]

Sns( OH) 4] 2+]

SnCH[ 3+]

stn( O‘D 6 Sn( O") 2,

Sn(CH) 4, Sn(w),

SnO, SnG(am
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Sn (FACT/FACTSAGE)

~
~

SnO(OH)[+]

SnO5(s)

Sn (SUPCRT/FLASK-AQ)

0.4 4

-0.6 4

SnOy(s)

Sn(OH)4(aq)

i En[4+] ~

Sn(OH)4(aq) RS

Sn(OH)g[-

Sn(OH)g[2-]

11

0 117: Eh-pH diagrams of the system Sn-O-H (1). 3>Sn = 1010, 298.15K, 10° Pa.
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Sn (HATCHES/FLASK-AQ)

~)

1.0 4 ~
0.8 N
0.6- T~
1 Bn(QH)[++] RN
|4— ~
0.4 RN
. S(OH)3[+]
> | « Sn(OH)4(aq)
N—r
£0.2-
LL
00~ Sn(OH)g-]
0.2 4
_|Sn[2+
0.4
0.6 - S
) HSNO,[-]
'08 T T T T T
1 11 13

0 118: Eh-pH diagrams of the system Sn-O-H (2). 3>Sn = 1010, 298.15K, 10° Pa.

245



246



0 73: List of Sr species

FACT SUPCRT LLNL JNC- TDB
Sr[2+], SrOH +], Sr[2+], SrOH +] Sr[2+], SrOH +], Sr[2+], SrOH +],
Sr(s), Sr(s2), Sr(OH)2(c), SrQ(c) |Sr(OH)2(aq),
SrH(s), SrQs), Sr(OH)»(s), Sr(c),
SrO(s), Sr(OH)s) SrQ(c)

HATCHES
Sr[2+4],
Sr(OH)2(aq),
SrOH +], Sr(CH) .,
SrQ(c)
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Sr (FACT/IFACTSAGE)

Sr0>

SrOk

i+

-0.4

-0.6

SrOH[+]

Sr[2+]
T T T T T T T
1 3 5 7
pH
Sr (LLNL/GWB)
Sr[2+]
T T T T T T T
1 3 5 7
pH

Sr (SUPCRT/FLASK-AQ)

SrOH[+]

-0.4

-0.6 4

SrOH[+]

Sr[2+]
T T T T T T T
1 3 5 7
pH
Sr (JNC-TDB/GWB)
Sr[2+]
T T T T T T T
1 3 5 7
pH

0 119: Eh-pH diagrams of the system Sr-O-H (1). 3. Sr = 10710, 298.15K, 10° Pa.
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Sr (HATCHES/FLASK-AQ)

Sr[2+]

SrOH[+]

0 120: Eh-pH diagrams of the system Sr-O-H (2). 3" Sr = 10710, 298.15K, 10° Pa.
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O 74: List of Tb species

FACT

SUPCRT

LLNL

JNC- TDB

Tb[ 3+], Th(s),
Th(s2), ThO(s),
szog( S) , Tbeql( S) ,
Th-01x( s)

Tb[3+], Tb[4+],
Tb[ 2+], TbOH 24],
ThO[+] . TbOH aq),
TbO[ -]
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Th (FACT/FACTSAGE)

-0.4

-0.6

Th[3+]

TbO,(s)

Th-015(s)

Tb,04(s)

-0.6

NO DATA

Tb (SUPCRT/FLASK-AQ)

-0.4

-0.6 4

Tb[3+]

ThOH[2+]

Tho[+] |

ThO,H(aq)

ThO,[]

-0.6 4

NO DATA

0 121: Eh-pH diagrams of the system Tb-O-H. 3_Tb = 10719, 298.15K, 10° Pa.
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O 75: List of Tc species

FACT SUPCRT LLNL JNC- TDB
Tc(s), TcO(s), TcO |TcQ-] TcQ[-], Tc[3+4], Tcq 2+], TcQf2-],
3(s), Tc.O(s) Tcq 2+], TcQ[2-], |TcQ[-], TcQ OH][+],

TcQ[3-], TcQ OH)-
(aq), TcOOH |TcQ(OH) 2(aq), Tc(O
[+], [TcAOH)2](a |[Hs[-], Te(c), TcO
q), (c), TcQushh(s), Tc2
HTcQ(s), Tc(OH)(s)|0(c), Tc.oHd's),

Tc(OH) s(s), T |Tc(g), TcQg), Tc.0

c(c) 7(9)
Tc.O(s), TesQu(s)
Tc.O(s), TcO*2H0

(am
TcO(s), TcOH(s)

HATCHES OECD- NEA OECD- NEA updat e

Tcq 2+], Tc[3+], T |TcQf-], TcQf2-], TcQ[-], Tcq2+], T
cQf-], TcQUOH[+], |TcQ[3-], TcQ OH) cQ[2-], TcQ OH)[+],
TcQ(OH)2(aq), Tc O |[+], TcOH) :(aq), TcQ( OH)2(aq), TcO
Hs[-]., HTcO(s), T TcQOHs[-], Tc(c), [(OH)s[-], Tc(cr), T
c(c), Tc(OH),, Tc(O |TcO(c), Tc.O(c), T|cO(cr), Tc.Ofcr),

H s, Tc.0O, Tc.O*HO cO*1. 6H(s), Tc.O |[TcO*1l. 6HQ(s), Tc.0

Tc:Q, Tc.O, TcGam|HQ s) HQ(s)
TcOu*6H,0 TcG;, T

cOH

Renar ks

JNC- TDB: G ven reaction of TcOusH: in the database file suggests its fornmula as
TcGs 6Hb. 2.

253



Tc (FACT/FACTSAGE)

-0.6 4

NO AQUEOUS SPECIES DATA

0 122: Eh-pH diagrams of the system Tc-O-H (1). > Tec

Tc (SUPCRT/FLASK-AQ)

-0.6 4

TcOy[-]

Tco[2}] TeO4M
Te(OH)[+]
-
~
T T T T T T T T T T \| =~
1 3 5 7 o 11 13

=10710, 298.15K, 10° Pa.



Tc (HATCHES/FLASK-AQ)

TcOy(cr)

0 123: Eh-pH diagrams of the system Tc-O-H (2). 3. Tc = 10710, 298.15K, 10° Pa.

Tc (OECD-NEA/FLASK-AQ)

ITCOtQH)[+]




0 76: List of Te species

FACT SUPCRT LLNL JNC- TDB

TeQ[ 2-1,
Te(OH)s[+], Te(s),
TeQ(s), HTeQ(s)
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Te (FACT/FACTSAGE)

-0.6

H,TeO(s)

Te(OH) 5[+

TeOg4[2-]

NO DATA

0 124: Eh-pH diagrams of the system Te-O-H. 3" Te = 10719, 298.15K, 10° Pa.
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Te (SUPCRT/FLASK-AQ)

-0.6 4

NO DATA

NO DATA
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O 77: List of Th species

FACT SUPCRT LLNL JNC- TDB
Th[ 4+], Th(s), Th[ 4+] Th[ 4+], Th[ 4+4],
Th(s2), ThH(s), Th( OH) o[ 2+4] , Th(OH) 4(aq) ,
ThOy( s) Th(OH) o[ +], ThG(am), ThO(c)
Th(OH) 4( aq) ,
Thz( O‘D 2[ 6+] ,
Thu( OH) o[ 8+] ,
The( OH) 15[ 94] ,
ThOH[ 3+]
Th(OH) 4«(c),
ThOy(s),
Thorianite
HATCHES
Th[ 4+],
Th(OH) [ 3+
Th(OH) o 2+4]
Th( OH) 5f +]
Th( OH) 4( aq)
Tho( OH) o[ 6+
Tha( OH) 5[ 8+] ,
Th(OH)4, ThG, ThO(c)
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Th (FACT/FACTSAGE)

~
~
~
~

Th[4+]

ThO,(s)

Th (LLNL/GWB)

13

~
~
~
~

Th[4+]

-0.6

Thorianite

Th (SUPCRT/FLASK-AQ)

Th[4+]

Th (JNC-TDB/GWB)

-0.6 4

~
~
~
~

Thl[4+]

ThO,(c)

0 125: Eh-pH diagrams of the system Th-O-H (1). 3. Th = 10710, 298.15K, 10° Pa.
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Th (HATCHES/FLASK-AQ)

~
~
~
~

Th4+]

ThO,(c)

0 126: Eh-pH diagrams of the system Th-O-H (2). 3. Th = 10710, 298.15K, 10° Pa.
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O 78: List of TI species

FACT SUPCRT LLNL JNC- TDB
TI[+], TI[3+4], TI[+], TI[3+4], T +]
TI OH( aq) , TI OH(aq) ,
TI OH 2+], TIOH 2+], T+

TH(OH)[+], TI(s),
Tl (s2), Tl.Qs),

TI,0(s), Ti.Q(s),
TIOH(s), TI(OH)s(s)

HTI O(aq), TIOf-]
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Tl (FACT/FACTSAGE)

1.2
1.0 4 NN
7 S TI50,4(s)
0.8 | R~
0.6 - T~
0.4 - N
<) _
b
£ 0.2+
0.0~ _
-0.2 RN
0.4 - RN
-0.6 RN
'08 T T T T T T T T T T \| =~
1 3 5 7 11 13
pH
Tl (LLNL/GWB)
1.2
1.0 4 RN
0.8 T~
0.6 T~
0.4 N
<) _
b
£ 0.2+ NO DATA
L
00~ _
-0.2 RN
0.4 4 RN
-0.6 RN
'08 T T T T T T T T T T \| =~
1 3 5 7 11 13
pH

Tl (SUPCRT/FLAKS-AQ)

1.2
] Sl HTIO(aq)
1.0 - S TIO[]
0.8 - Tl
0.6 RN
0.4 N
<) _
S
£ 0.2 TIOH(aq)
L
0.0 1~ _
-0.2 RN
0.4 - RSN
-0.6 N
'08 T T T T T T T T T T \| =~
1 3 5 7 9 11 13
pH
Tl (JNC-TDB/GWB)
1.2
1.0 4 RN
0.8 AN
0.6 DN
0.4 N
<) _
S
£ 0.2 1 TI[+]
L
0.0 4~ _
-0.2 RN
0.4 4 RN
-0.6 N
'08 T T T T T T T T T T \| =~
1 3 5 7 9 11 13
pH

0 127: Eh-pH diagrams of the system T1-O-H. 3_T1 = 10719, 298.15K, 10° Pa.
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O 79: List of Tm species

FACT

SUPCRT

LLNL

JNC- TDB

Tn{ 3+], Tn(s),
TmGO(s), TmO(s2),
TmO;( s3)

Tn{ 3+], Tni4+],
Tn{ 2+], TnOH 2+],
™ +], TmOH(aq),
TnOy[ -]
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Tm (FACT/FACTSAGE)

0.4 4

-0.6 4

Tm[3+]

13

-0.4

NO DATA

Tm (SUPCRT/FLASK-AQ)

0.4 4

-0.6 4

Tm[3+]

TMOH[2+]

"NMO[+]

\TmOZH(aq)

Tm02[-]

-0.4

NO DATA

0 128: Eh-pH diagrams of the system Tm-O-H. . Tm = 10719, 298.15K, 10° Pa.
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0 80: List of U species

FACT SUPCRT LLNL JNG- TDB
U3+, Ud+], UG U3+, Ud+], UG U4+, U3+, UG[+] U4+, U3+, UG
[+], UO[2+], UOH 3 [+], UOG[2+], UOH3 UG[ 2+], [ ], UG
+, HOU 4], HGQU |+], UQCH +], HUG, (UG) o( OH) of 2+], [2+], UO(OH) s(aq),
[+], HBOU -], HQU [+], HUQ[-], UOH 2 (UQG)s(OH) [ 2+], UG(CH) «(aq), (UD)-
[2+], HROUW[2+], H |+], ud +], HUO(aq), (UQ)s(OH)s[+], OH(aqg), (UQ)2(OH) -
OuUs[+], HOsW[-]1, | UJ2+], UO(aq), U | (UQ)s(OH)-[-], (UD)a|[2+], (UD)s(OH).[2
Us), Us2), Us3), OQOH(aq), Uo[-], U (O +], WO [2 |+], (UG)a(OH)s[+],
Ur(s), UO(S), UG |O(aq), HUQ[-1, Uo +, WOH s (U s(O) -], (L)
(s), WO(s), UO(H |[2-], Ua(Uranitite) [+], UOH4(aq), U (OH[+], UGOH +],
O (s), UO(HO(s), (OH)s[-], U(OH) 15[ 9 UG(CH) 2(ag), UCH 3
Uoy( ) +], UGOH +], UCH 3 +], U(OH)«(aq),
+], Gummite, Schoep |UG(an), UO(al pha)
ite, Uc,alph), WO UGs( bet a)
s(c,al ph), UO(c), |Ux(gamm), UG, oH
UG( OH) »( c, bet), UG UG .H20, UG
(an) lD;(Cv (0_021 LKC), lDZ(C)
gammm), Uraninite |[UQ.2s(b), UG.2s(c),
. 3333y . 6667, UFE
(beta), Ug), UXQ),
Uo(g), UG(9)
HATCHES CECD- NEA CECD- NEA updat e
U 4+], UO[+], U U4+, U3+, UG U4+, U3+, UG
[2+4], WOH)[3+], U |[+], UO[2+], UCH 3 [[+], UO[2+], UCH 3
(OH)(aqg), U(OH) s 4], UGCH +], WOH) [+], UGOH +], UO(O
[9+], U(OH)(aq), |saq), U(OHs[-]1, |H2(aq), U(CH).(aq)
U(O)s[-], U (O UO(Oa[2-], (UD)2 | UG(OH) [ -], UO(
[2-], U2(O0OH)[2+], [OH 3+], (UR)(OH) 2 |4 2-], (US)OH 3+]
U20H3+], Us(OH 4 [[24], (UR)z(OH) o[ 2 [(UQ)(OH) [ 24], (
[24], Us(OH)s[+], |+], (UR)s(OH)s[+], 2)s(OH)4[2+4], (UD)s3
Us(OH)7[-], U4(OH) (UR)s(OH) -], (UO (OH)s[+], (UG)s(OH)
A+ U OH 4], Qumm (2) (O o[ +], W),  a[-], (UQ)(OH)A+],
ite, Schoepite, U |UG(c), UO.»s(c), UO| U(cr), UG(cr), UO
(c,al ph), L&, UG, .2s(beta), UD sszs(be |225(beta), UG zs(cr),
Ug(am, UQ(c), U [ta), UDeess(C), UD | UDssss(beta), UG es
O(0H) ,, UGOH, UG, |(al pha), UOG(beta), |e(cr), UOs(al pha),
UG*2H,0, Uraninite |UG(ganmm), Urs(bet |UO(beta), UOs(gamm
a), UG*0.9H,Q al ph |a), UHs(beta), UG*
a), UG(OH) ,(beta), |0.9HQ al pa), UQ(O
Uo* 2H,Q( ¢) I(-Dz()beta), UOs* 2H,0
cr

Rmar ks

HATCHES: U stands for UQ2.
JNC-TDB: G ven reaction of U3oeH in the database file suggests its fornula as

UGH.

G ven reaction of UG :HO in the database file suggests its fornmula as UGs*2HO
UQ.2s(b) may be UQ..s(beta)?
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U (FACT/FACTSAGE)

U (SUPCRT/FLASK-AQ)

1.2 1.2
1.0 NN 1.0 RN
0.8 NN 0.8 - RN
N - i UO,[2+4]
0.6 UO,[2+] ~_ 0.6 AN
RN UO4(aq) RS
i - 4 3 N
0.4 - v U[]\ 0.4 - h
) | 7-13%3l" <) i HUO4[']
2 - -
0.2 - 0.2 -
L L
i i UOy[2-]
UQH[-3]
0.0 - 0.0 - U0 (a)
~ N ~ a
1 UO,[+] I NN 2
-0.2 RN -0.2 RN
i N U[4+] RN
RN % RN
+ ~ ~
04 YOHBEY S 0.4 - .
. ° H505U[-] - AN
0.6 - UOa(s) -~ 064 _ [uest
U[3+] AR uou(s) .
-08 T T T T T T T T T T T T =~ _08 T T T T T T T T T T T =~
1 3 5 7 11 13 1 3 5 7 11 13
pH pH
U (LLNL/GWB) U (JNC-TDB/GWB)
1.2 1.2
1.0 4 RN 1.0 RSN
0.8 - AN 0.8 - AN
U0, [2+] N T UO,[2+]
0.6 - UOzOH[+] SO R 0.6 S -
S~ UO,(OH),(aq) S o
4 ] 2(OH);
0.4 (UO,)5(OH)[] 0.4
S - S -
<021 <024 UO,(OH)3l]
L L
’ UO,1*] U
PO ©) 0oL
T LAJJ4+] S N N Sl - UOZ(OH)4[2-]
-0.2 ~ o -0.2 4 ~ UO5(cr) N
UOH[3+] ~~ _ S
-0.4 1 Uraninite_ 0.4 4 |UOH[3+] T~
Im U(OH)g[- i o
-0.6 4 S (OH)5H -0.6 4| .
1 U[3+] RSN qU[3+] N
-0-8 T T T T T T T T T T T \l =~ -0-8 T T T T T T T T T T \l =~
1 3 5 7 11 13 1 3 5 7 11 13
pH pH

0 129: Eh-pH diagrams of the system U-O-H (1). .U = 10710, 298.15K, 10° Pa.
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U (HATCHES/FLASK-AQ)

1.2
1.0 4 RN
0.8 AN
0.6 UO,[2+] Sl
0.4 - UO,(OH)4(aq) >
< UO,(OH)3[]
<02
w U4+
4 U[OH)[3+] UO,(OH)4(2]
0.0~ & ~
0.2 - AN U(OH)4(aq)
-0.4 - RN
-0.6 - <
'08 T T T T T T T T T T T \I =~
1 3 5 7 11 13
pH
U (OECD-NEA update/FLASK-AQ)
1.2
1.0 4 RN
0.8 N
0.6 - T~
UQ5(OH)o(ag)
. UO,[2+] My
044 UO,0H[+] >
<) K
S ]
024
- Uy UO,(OH)3[-]
] .
0.0 14 UOH[3+] /!\
-0.2 RN
SO UOy(cr)
0.4 4 RN
06 -~
1 U[3+] RN -
'08 T T T T T T T T T T T T
1 3 5 7 11 13
pH

U (OECD-NEA/FLASK-AQ)

T U02[2+]

4 UO,OHI[+]

[4+
0.0 | YoHI3+

1
% C

~
~
~

0.2 - RN U(OH)4(aq)

-0.4 4 AN

-0.6 4

7 uU[B+]

UO,(OH)[-]

UO5(OH)4[2-

~

0 130: Eh-pH diagrams of the system U-O-H (2). U = 10710, 298.15K, 10° Pa.
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0 81: List of V species

FACT SUPCRT LLNL JNC- TDB
Vg 2+], VO[+], vg 2+, VO[+], V[ 3+], VQ 2+,
VvQ[3-], HVQ[2-1, |vQ[3-], HGQ[2-]1, |VQ[3-],
VG[-1, val-], V[ 3+], V[2+4], (VO o( OH) o[ 24]
V.0 [ 4-1, HVQ(aq), HVQ[-], (VO (CH) -1,
VOHO[ 3+4] , Vg +], VOH +], V(OH) 2[ 4],
HVQ(aq), HVQ[+], |VOH 2+], VOOH +] Va( OH) of 4+]
HV,O[3-], HV.O[-], V(O +( aq) ,
HV10Os[ 5- 1, VO(OH) o - ] VOI 4],
HszOzs[ 4-] y V( S) i VQ”O_'[ 2- ] VO—i[ 2+] !
VQ(s), VO(s), VOOH +], V,0(¢),
VOy(s2), V.0i(s), VoQi(c), V.0(c),
VZQ( S) ’ VZQ( 32) , VSQ( C) s V40/( C)
V.0i(s), VaOs(s),
VAOI( S)

HATCHES
Vg 2+], V[3+4],
Vo[ +], VO[3-],
Vo((OH) o 4+4],
VA +

V.O(c), VO(OH),
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V (FACT/FACTSAGE)

VO[2+]

HVO4[2]

1 3 5 7 11 13
pH
V (LLNL/GWB)
1.2
1.0 4 N
VO I+ | >~
VO(OH a RS

0.8 - (OH)z(aq) ~~ _ N

0.6 - VO,(OH), Tl R

0.4 S
. VO[2+] VOZ0H[2-]
S ]
024

00+ _

-0.2 RN

V[3+]

041 VOH[2+

-0.6 4

0.8 —

1 3

V (SUPCRT/FLASK-AQ)

-0.6 4

V[3+]

~

~
~
~
~
~

VO,[+] | 1+

VO (aq)” ~ R

I

HoVO,[-]

VO[2+]

VOOH[+]
>~ _|VOH[24]

~

HVO4[2-]

Vel c!

NO DATA

0 131: Eh-pH diagrams of the system V-O-H (1). 3>V = 10710, 298.15K, 10° Pa.
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V (HATCHES/FLASK-AQ)

LOA voui | Y~
087 VD(OH)3(aq) "~ _
. “
0.6 S
i VO,(OH),[] S
044 VO[2+] >
< —
b
£0.2-
LLl
V[3+] VO(OH)[+] VO3(OH)[2-]
0.0 _
1R VOH[2+]
0.2 - RN
0.4 ~ V203(c)
0.6 4
'0.8 T T T T T T T T
1 3 5 7
pH

0 132: Eh-pH diagrams of the system V-O-H (2). 3>V = 10710, 298.15K, 10° Pa.
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0 82: List of W species

FACT SUPCRT LLNL JNC- TDB
wWol2-1, Ws), wWol2-1, HVaf-]
WO,(s), WO(s),
WOi(s2), GWOH) 2(s)
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W (FACT/FACTSAGE)

-0.6 4

~
~
~

_02W(OH 2(3)

WO,[2-]

NO DATA

0 133: Eh-pH diagrams of the system W-O-H. > W = 10719, 298.15K, 10° Pa.
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W (SUPCRT/FLASK-AQ)

-0.6 4

HWO4[-] WO [2-]

NO DATA




0 83: List of Y species

FACT

SUPCRT

LLNL

JNC- TDB

Y[ 3+], YOH 2+],
Y2(OH) o[ 4+], Y(s),
Y(s2), YH(s),
YH(s), Y0us),
Y,0(82), YOHs(s)

Y[ 3+4], YOH 2+4],
YJ +], HYG(aq),
YOI -]
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Y (FACT/FACTSAGE)

-0.4 -

-0.6 4

Y[3+]

Y(OH

[2+4]

-0.4

-0.6

NO DATA

Y (SUPCRT/FLASK-AQ)

-0.4 -

-0.6 4

Y[3+] N

YOH[2+]
YO[+]

HYO,(aq)

YO,[-]

-0.4

-0.6 4

NO DATA

0 134: Eh-pH diagrams of the system Y-O-H. .Y = 10710, 298.15K, 10° Pa.
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O 84: List of Yb species

FACT

SUPCRT

LLNL

JNC- TDB

Yb[ 2+], Yb[3+],
Yb(s), Yb(s2),
Yb,Gs(s), Yb,Gi(s2),
Yb,Os( s3)

Yb[ 2+], Yb[3+],
Yb[ 4+], YbOH[ 24],
YbO[ +] . YbOH aq),
YbO[ -]
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Yb (FACT/FACTSAGE)

-0.4 -

-0.6 4

Yb[3+]

-0.6

NO DATA

Yb (SUPCRT/FLASK-AQ)

-0.4 4

-0.6 4

Yb[3+]

YbOH[2+]
\‘

I~
YbO,H(aq)

YbO,[-]

-0.6 4

NO DATA

0 135: Eh-pH diagrams of the system Yb-O-H. 3 Yb = 10719, 298.15K, 10° Pa.
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0 85: List of Zn species

FACT

SUPCRT

LLNL

JNC- TDB

Zn[ 2+], ZnQjf 2-],
ZnOH +], HZnQ -],
Zn(H)2(aq), Zn((s),
Zn(s), Zn(H)(s),
Zn(QH) o(s2),
Zn( OH) 2(s3)

Zn[ 2+], ZnQj 2-],
ZnOH +], HZnQ -],

Zn(aq) ,
ZnQ( Zi ncite)

Zn[ 2+]

HATCHES

Zn[ 2+],

ZnsOH 3+] . ]z’noz[ 2-
], ZnOH +], Zincite,
Zn(OH) 2
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Zn (FACT/FACTSAGE)

0.4 4

-0.6 4

Zn[2+]

Zn(OH)(

HzZn

Zn0,[2-]

~

-0.4

Zn[2+]

0 136: Eh-pH diagrams of the system Zn-O-H (1). >~ Zn
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Zn (SUPCRT/FLASK-AQ)

0.4 4

-0.6 4

Zn[2+]

ZnOH[+]

S HZnO,[]

~ Znd

2[2-]

-0.4

NO DATA

=10719, 298.15K, 10° Pa.




Zn (HATCHES/FLASK-AQ)

Zn[2+]

Zn(OH)»(aq)

Zn(O

H)3l]

7n(OH)4[21]

~

0 137: Eh-pH diagrams of the system Zn-O-H (2). 3. Zn = 10710, 298.15K, 10° Pa.

283



284



O 86: List of Zr species

FACT

SUPCRT

LLNL

JNC- TDB

Zrg 2+], Zr(s),
Zr(s2), ZrH(s),

ZrQ(s), ZrQ(s2),

Zr Q(s3)

Zrq 2+], Zr[4+],
ZrOH 3+], HZrOf +],
ZrG(aqg), HZrof -]

Z . ,
Z:ggj)sf?]q? Zr O(am

HATCHES

Zr [ 4+],
Zr (O [3+],
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Zr (FACT/FACTSAGE)

ZrO[2+]

ZrOy(s)

NO DATA

Zr (SUPCRT/FLASK-AQ)

0.4 4

-0.6 4

~
~

ZrOH[3+]
Zro[2+]

HZ102[+]

ZrO2(aq)

HZrO3[-]

Zr(OH)4(aq)

Zr(OH)5[]

0 138: Eh-pH diagrams of the system Zr-O-H (1). 3. Zr = 10710, 298.15K, 10° Pa.
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1.2

Zr (HATCHES/FLASK-AQ)

~
~
~
~

Zr(OH)[3+]

ZI’OZ(C)

0 139: Eh-pH diagrams of the system Zr-O-H (2). 3. Zr = 10710, 298.15K, 10° Pa.
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