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Foreword

The Gmelin Formula index published between 1975 and 1980 covered all volumes of
the Eighth Edition of the Gmelin Handbook that had appeared up to the end of 1974 in
the case of Main Volumes and up to the end of 1973 in the case of Supplement Volumes.
The Gmelin Formula Index, First Supplement, continues from there and covers the handbook
volumes published up to the end of 1979.

This First Supplement will consist of eight volumes, which will appear at intervals of
four to six months. The basic structure of the Formula index has been fully retained in
the First Supplement: The index lists all elements, compounds, ions, and systems having
definite composition that are described in the handbook text. The first column gives the
empirical formula, while the second gives the conventional formula. The third column lists
the pertinent pages. (The details are available in “Instructions for the Formula Index"”,
on the next pages.)

This First Supplement was prepared and printed with extensive use of computers. In
the future this will allow publication of cumulative indexes. The procedures were worked
out together with the Technical Section of the Geselischatt fiir Information und Dokumentation
mbH (GID), Frankturt, and | take this occasion to thank them for their generous help. |
would also like to thank our printers, Universitdtsdruckerei H. Stirtz AG, Warzburg, for their
advice and cooperation. :

Frankfurt am Main Rudoltf Warncke
September 1983



Instructions for the Formula Index

The formula index consists of three columns. The first gives the empirical formula, the
second gives the conventional formula, as well as any supplementary information or subdivi-
sions, and the third gives the pertinent volume and page numbers.

First Column (Empirical Formula)

in the empirical formula the symbols of the elements are arranged alphabetically; C
and H are not placed first. The list of empirical formulas is arranged alphabetically and
by the magnitude of the subscripts. Any indefinite subscripts are placed tast. lons are always
placed after the neutral species, positive ions preceding the negative.

The unsubscripted symbol is used for the element uniess a specific diatomic or polyato-
mic species is meant (e.g., Br,, Bry). Transuranium elements that do not yet have an interna-
tionally recognized symbol are listed under their atomic number and placed at the end
of the index. Special superscripted symbols are not used for isotopes.

H,0 is included in the empirical formula only if it is an integral part of a complex as
written in the second column. Polymers of the type (AB), are listed under AB. Multicomponent
systems (mixed crystals, meits, etc.) are found under the empirical formulas of their compo-
nents. However, solutions are found only under the solute.

Second Column (Conventional Formuta)

The formula is written as it appears in the handbook text. However, in many cases
another form is shown if there is adequate space and if it presents additional structural
details. If this is not possible for isomers, then they are numbered consecutively. For ele-
ments the name is given in the second column.

Entries having the same empirical formula are arranged as follows: compounds, isotopic
species, polymers, hydrates, multicomponent systems. Elements are treated in the same
way.

For multicomponent systems the components are arranged in the sequence “inorganic
components — organic components — water.” The inorganic components are arranged
alphabetically; the organic components are arranged by number of carbon atoms. If an
element is a component, it is always represented by its unsubscripted symbol. Isotopic
species are listed immediately after the normal species.

The concept system is used in its restricted seénse in this index: it represents equilibrium
mixtures described in phase diagrams. lon: . systems are included under their parent com-
pounds.

The location of solubility data for compounds mentioned only briefly in the text is included
under thé main empirical-formula entry.

Entries for elements and compounds treated extensively in the handbook are subdivided
by topics, e.g., geochemistry, preparation, or toxicity.

The concepts solubilily, solutions, and systems partially overlap, and in these cases
the user should always look at all three places. That is also true for the corncepts diffusion
and sysfems and for the concepts sorption and system.



In referrals to apother entry in the index both the empirical and conventional formula
are given. For example, “see Al,Na,0,..Na,0 - AL,0,."" For referrals within the topics of
a particular compound, then only the topic is given. For example ''see Deposits."”

Third Column (Volume and Page Numbers)

The first symbol is that of the element to which the volume belongs. Next is the abbrevia-
ted form of the type of volume followed usually by the Part or Section. The page numbers
are given after a hyphen. The following abbreviations are used for type of volume:

MVol. Main Volume (Hauptband)

SVol. Supplement Volume (Erganzungsband)

Org.Comp. Organic Compounds -

Org.Verb. Organische Verbindungen

PerfFHalOrg. Perftuorghalogenoorgano Compounds of Main Group Elements
SVol.GD Gmelin-Durrer, Metallurgy of tron '
Tru. Transuranium Elements

Waler Desalt.  Water Desalling

For example, the entry “Ag: MVol.B7-237/¢" indicates that the information is 1o be
found on pages 237 to 239 of the Silver Main Volume B 7, The entry “Fe: Org.Comp.C3-89"
indicates that the desired information is to be found on page 89 of '*Organic Compounds
C 3" for the element iron (Fe). '

Comments on System Numbers and Element Symbo.ls

In the Formula Index itself the volume and page number citation was based on the
traditional System Number (Main Volume Series) or the New Supplement Series Volume
number, Today the volumes are usually arranged by the symbols of the elements. However,
the symbols can be deduced easily from the system numbers. Most citations have the
element symbol immediately after the system number. For example, 61 (Ag) refers to the
silver volumes. The exceplions are

1 (EG) is now He

8 (J) is now {
39 (SE) is now Sc
. 69 (Ma) is now Tc

The old abbreviation for MVol was Hb (Hauptband)}, and the old abbreviation for SVol was
Eb (Ergédnzungsband). The volumes of the New Supplement Series are associated with
the symbols of the elements as follows:

ErgW.1 . He
Erg.W. 2 A

ErgW.3 GCr
ErgW. 4,7a,7b,8 Np
ErgW.5,6 Co
ErgW. 9, 12 F

Erg.W. 10 Zr
Erg.W. 11 H¢

The New Supplement Series Volumes 2 and 3 and the Vatumes 10 and 11 are bound together
as doubte vatumes.
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BaCl,-PuCly ...................... Np
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BaMnO,-BaTiOg . ......... feiieiio. Mn
BaMnU, ,O5.............. S Mn
BaMnO,-BiMnO,- CaMn()3 .......... Mn:
La,  BaMnO, ............. Ceae e Mn:
Nd, .BaMnOy...........ccoc..i0 Mn
- .. BaMnO, systems
BaMnO, ,-StMNO5_, . ....... .. ... Mn
BaMnO, .......... BaMnO, ...............cooevianenin. MR
e BaMnO, solid solutions
BaMnO,-BaSO, ................... Mn
BaMnO,-B&aSeQ, ............... i.. Mn
BaMnS, ....... ... BaMnS, .....cciiiiiniaiiiiiaeaee. M
BaMn,O, ......... BaMn,O, ........cvviiiininn cieas MR
BaMn,Og ......... BaO - 2MnO, ... e Mn
BaMn,Og ......... BaMn,Op . ... Mn
BaMn,Op ......... BaMNO,)y .o vveeet i Mn:
P Ba(MnO,), solid solutions
Ba[(Mn,C1)O,], - 3HO ............. Mn
BaMn, Oy ......... BaMn,OB.........v....... ........... Mn
BaMn,Oyy . ... ... .. BaO - 5MnO, ... ... Mn

Na,,,Ba, Nbs ,M0,04
BaD - MoOy..............

.............

Ba,Sr,_,MoO,

P L T R I I I I ]

: MVol.C2-259
: 85Vol.C2-2

Svol.2-21

: SVol.B2-210

¢ MVol.C3-125

: SVol.B2-305

: SVol.B2-309

SVol.2-21

- SVol.C3-85

SVol.C3-85

: MVol.C3-135/6
: MVol.C2-259/60
: MVol.C2-216

: MVol.C2-241/5
: MVol.C2-240/1

: MVol.C2-251

: MVol.C3-175/6
: MVol.C3-185
: MVol.C3-120/1
: MVol.C3-229

MVol.C3-145
MVol.C3-26/40

: MVol.C3-66/7

: MVol.C2-245/6
- MVol.C2-13/4, 262/5

: MVol.C2-13/5, 18, 265
: MVol.C2-265

: MVol.C6-44

: MVol.C2-226

: MVol.C2-228

: MVol.C2-256

: MVol.C2-31/4, 37, 41,

26576, 273/8

1+ MVol.C2-36/7, 44/6; 276

: MVo_l.02—227
: MVol.C2-227/8

. §Vol.B2-305
. 8Vol.B2-1/2, 50

: SVol.B2-50
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BaMoO, ... ...... BaMoO, ... \ooe Mo: SVol.B2-2/15, 50/1. 53/5
U BaMoO,. doped with rare earths . ... . . Mo : SVol.B2-208/9
TP BaMoO,, doped with U .. .. .. .. . U: SVol.C3-334
= ... ........... BaMoO, solid solutions
BaMoO,-PbMoO, . .. ......... ... ... Mo: SVol.B2-12/3, 266
(Ba,SriMeOy .. ... ... ... Mo: SVol.B2-12/3
e BaMo0O, systems
BaMoOQ,-BaTiO, .. ........ ... ...... Mo: SVol.B2--219
BaMoO,-KCL. ... .................. Mo: SVol.B2-15/6
BaMoO,-LICl ... ... ... ... .. .. ... Mo: SVol.B2--15/6
BaMoO, Li,MoO, ... ... ... ... .. ... Mo: SVol.B2-56
BaMoO,-NaCl.... ... ....... ..... . Mo: SVol.B2--15/6
BaMoO,-RbCL.. ... ... ... ... ... . Mo: SVol.B2--15/6
BaMoOSr, ... ... .. BaSr;MoOg ... ... ... ... L. Mo: SVol.B2-57
BaMo,Og ......... Ba(MoOy), .. ..... ... ... ... ... ... ... Mo: SVol.B2-2
BaMo,O, .. ....... BaMo,0; = Ba0O - 2MoO, . ....... ... Mo: SVol.B2-8, 51, 55
BaMo,OyRb, . ... .. Rb,Ba(MoOy), ....................... Mo: SVol B2-56
BaMo,Oyp ... ... .. BaO - 3MoO,......... .. .. ... ... Mo: SVol.B2-3
BaMo,O,, . ... ... .. BaO - 4Mo0O,............... ... ... . Mo: SVol.B2-3
BaN,O, . Ba(NO,), systems
Ba(NO,),- AUNO,),-Mn(NO,), H,0 ... Mn: MVol.C3-301
Ba(NO,),-Mn{NO,},-H,0 .. .......... Mn: MVol.C3-300
Ba(NO,),- Ra(NO,),-H,0 ... ... ... Ra: SVol.2-192/6
Ba(NO,),-SnF,-H,0 .. ... ... . ... ... Sn: MVol.C3-199
BaNbO, ....... ... BaNbO, solid solutions
BaNbO,-BaMnO, . ... .. ... ... .. Mn: MVol.C3-175/6
BaNd, .O.Pa,, . ... Ba(NdysPaga)Oy oo Pa: SVol.2-21
Ba®) ... .. .. . BaQ glasses
BaO-ALO,-B,O, .. ... ... ... ... ... B: B-Verb.7-110
BaO-B,0, Na,0 .. .. . B: B-Verb.7-94
BaO -Si0,-UO, .. . U: Svol.C3-158/60
BaO-TeO, ...... . ... ... ... Te: SVol.B1 62
............. BaO solid solutions
BaO-BalO, ... ... ... . ... . Ui 8vVol.C3-121
BaO-Sn0, TiO, .. . .. . Sn: MVol.C4-200
. BaQ systems
BaO-B,0, .. .. . B! B-Verb.7-84
Ba0-B,0;-PbO . ... ... L B: B-Verb7-95
BaO B,0,-8i0, ................... B: B-Verb.7-214
BaO-B,0,-ZnO ... ... ... ... ... B: B-Verb.7-95
BaO-BaThO, . Th: SVol.C2-15
BaO-MoO, ....................... Mo: SVol.B2. 50/1
BaO-Sn0, ... ... .. .. ... ........ Sn: MVol.C3-192
BaO SnO,-SrO ... ... ... ... ... Sn: MVol.C3- 196
BaO-Sn0,-TiO, ................... Sn: MVol.C4 173/5
BaO-ThO, ......... .. ... ... ...... Th: SVol.C2-14/5
BaO-UO, ........................ U: SVol.C3-119/20
BaO U0, UO, . U 8Vol.C3- 110
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(Ba,Sr,Ca)(Ti,5n)0O,

6 B8a0,Sn
BaO,Sn .......... BaSnO, .......... ... ... .. Sn: MVol.C3-191
BaO,Pa;sPros ..... Ba(ProgPa,s)05 ... ... Ll Pa. SVol.2-21
BaO,Pa, ;Pugs - . ... Ba(PugoPagg)0s .. ... Pa: SVol.2-21/2
BaO,Pa;sScgg - ... . Ba(ScyPaysy0, ... ... Pa: SVpt.2-21
BaO,Pay sSmys . ... BalSmyPagslOs oo oovviiiiiin. ., Pa: SVol.2-21
BaO,PaysThgg . ... . Ba(TbyPage)Oq ..o oo Pa: SVol.2-21
BaOyPaggTmgs. - . -+ Ba(TmgsPagglOs .. ...t Pa: SVol.2-21
BaQ,PagsYps ...« Ba{YgsPage)Oy . ool ¢...:. Pa: Svol2-21
BaO,PagsYbpys . ... Ba(YbyPage0s. .. .. .ol ces /:: SVol.2-21
BaOsPa ... ..... BaPaOy ............................/Pa: SVol.2-20M1
BaQ,Si .......... . BaB8iO, sclid solitions
Ba(Ti,Sn,Si)0,..................... Sa: MVol.C4-200/1
BaOsSn .......... BaSnO, ............ ... s . Sn: MVol.C3-192/5
e BaSnO0; solid solutions
BaSnO,-ALO; - BiOg .. ......:.... Sn: MVol.C4-101
Ba(Ti,Sn,S0; . ...... ...k 8n: MVol.C4-200/1
BadnTi)0y ... . Sn: MVol.C4-175/200, 215/6
Ba(Sn,Ti)0,, doped with metal oxides . Sn: MVol.C4-175/200, 215/6
Ba{Ti,Zr,8n)0, ........ e Sn; . MVol.C4-215/6, 220/4
{Ba,Ca)(Ti,Zr,8n)0y ...........itl. Sn: MVol.C4-224
(Ba,Sr,Mg)(Ti,.Zr,Sn)05 .. ...... ) .. Sn: MvVel.C4-224
(Ba,Ca)(Ti,Snj0;y .. ...... JEESEREPRR Sn: MVol.C4-206
(Ba,Sr,Cal{T,Sn)0; .......... sen Sn: MVol.C4-210
BaSn0;-BaTiO;-CaZrQ, ... ..o ou .. Sn: MVol.C4-215
(Ba,CATiSnO; . ..o L Sn: MVol.C4-212
(Ba,Mg)(Ti,8n)O,; ... ..o Sn: MVol.C4-203/5
(Ba.SrY(TiSNMO4 . ... el Sn: MVol.C4-206/10
(Ba,Sr)(Sn,TiO,, doped with metal oxides
Sn: MVol.C4-209/10
(Ba,Zn}{Ti,Snj0Oy . ... ... oo Sn: MVol.C4-211
{Ba,Sr)Sn0O,; ...... N Sn: MVol.C3-196
BaOyTa........... BaTaOQ; solid solutions '
‘ BaTa0,-BaMnO; ., ................ Mn: MVol.C3-185
BaO,Th........... BaThO, ..... ... ... il Th: SVol.C2-14/5
— e ... BaThO, systems ‘
BaThO,-BaO0 ..................... Th: SVol.C2-15
BaO,Ti ........... BaTiO,, doped with metal oxides ....... Sn: MVol.C4-215/6
e BaTiOj, solid solutiops
BaTiOy-BalrOy .............. il lr: SVol.2-19
BaTiOy-BaMnOy . ........... ... ... Mn: MVol.C3-120/1
Ba(Ti,SnSi)0z .\ o vovne i Sn: MVol.C4-200/1
Ba(TiSn)Oy . ..o viv i Sn: MVol.C4-175/20D, 215/6
Ba(Ti,Sn)0O,, daped with metal oxides . Sn: MVol.C4-175/200, 2156/6
Ba(Ti,ZrSn)Oz . ........oiaunen Sn: MVol.C4-215/6, 220/4
(Ba,Ca)Ti,Zr,$n)O; .......... .. ... Sn: MVol.C4-224
(Ba,Sr, Mg)(Ti,Zr,Sn)05 . ... ... ....... Sn: MVol.C4-224
(Ba,Ca)(Ti, SOz ..... ..o vint Sn: MVol.C4-206
...... feeeen .. SAT MVOLC4-210
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BaTiO, solid solutions

BaQ,U

BaTi0,-BaSn0,-CaZrO, . ........... Sn
(Ba,Cd)(Ti,SN)Oq . . ..o oo .. S
{Ba,MgyTiSnOg .................. Sn
(Ba.Sri(Ti,Sn)0; . .................. Sn
(Ba,Sr)(Ti,Sn)0,, doped with metal oxides
Sn:
(Ba,Zn)(TiSn)Oy4 .. ... ... it Sn:
BaTiO;-BL,(Sn0g); ... ... Sn
BaTiO,~(Er,Bi),(SnOy)g .. . .. ... .. ... Sn:
BaTiO,-{La,Bi)(SnCy)3 .. ... ........ Sn:
BaTiO,-CaSn0, . ............... ... S
BaTiO.-Cex{SnOgjz . .- .. ... ...coa i Sn:

BaTiO,-Dy,{SnOg)y .. ..o o oeno. ... SR

: MVol.C4-215

MVol.C4-212

© MVol.C4-203/5
: MVol.C4-206/10

MVol.C4-209/10
MVol.C4-211

: MVol.C4-201/3

MVol.C4-215
MVol.C4-215
MVol.C4-215/¢8
MVol.C4-213/5
MVol.C4-213/5

BaTiO~Ery(SnOqgly ... ... ...t Sn: MVol.G4-213/5
BaTiO,-Gdy(SNOy)5 - . . oo oo Sn: MVol.C4-213/5
BaTiO;-Hox(SnOg)g ... oo oot . Sn: MVol.C4-213/5
BaTiO~In,(SnOy3); ... ..o Sn: MVol.C4-212
Bata, Mn, Ti,0, ... ... ........... Mn: MVol.C3-123/4
BaTiO,-Lay(SnOgly .- oo oo Sn: MVol.C4-213/5
BaTiO,-MnNb,Og . ...... ... ... Mn: MVolL.C3-176
BaTi0,-2 MnO - Nb,O, . ... ... Mn: MVol.G3-176
BaTiO,-MnO .. ... ........ DU Mn: MVol.C3-119/20
BaTiO,-MnO, ........... ... ... Mn: MVol.C3-119/20
BaTiC,-MnTa,Cg . ... oo Mn: MVol.C3-185/6
BaTiC,-2MnO - Ta,0; . ............ Mn: MVol.C3-185/6
BaTiOy-NG,(SNOps . . . ... - .. e Sn: MVol.C4-213/5
BaTiO;-Pry(Sn0g)y ... ... I Sn: MVol.C4-213/5
BaTiOy-5m,(8nQy)y .. ... Sn: MVol.C4-213/5
BaTiOp-SnOy ... .vvvvoonvn. ... Sni MVoLC4-175/20C
(Ba,SmTiO, . .. ......... .. ... ... Sn: MVplL.C4-172
BaTi0,-Sry.tagMnG, ..o Mn: MVol.C3-125/¢
BaTiO,-Tb{SnOyga ... ... oo Sn: MVol.C4-213/¢
BaTiO,-U0, ... . oo U: SVol.C3-27¢
BaTiO,-Yo(SnOg)y - v oo e Sn: MVol.C4-213/5
BaTiO,-Yby(SnOy)y .. ... ... e Sn: MVol.C4-213/5
BaTiO, systems
BaTiO,~BaMoO, .. ..o e Mo: SVol.B2-2189
BaTiO,-K,MoO, ..o ‘Mo : SVol.B2-21¢
BaTiO;-MnO-Nb,O5 . . ... ... Mn: MVol.C3-17¢€
BaTiO,-MnO-Ta,0g .. ... ........... Mn! MVol.C3-185/€
BaTiO;-Na,MoG, ... . ... ... e Mo: SVol.B2-21¢
BalUO. ...... ... .. oo U SVol.C3-119/2°
BaUO, solid solutions
BaMn Uy ,0n oo cvoeee e Mn: MVol C3-229
BaUQ,-Ba® .......................Ur SVolC3-121
K.Ba, UG, .. ... ... ... ........ ... U SVolC3-120
NaBa, UDs ... ..o onn. U: SVol.C3-120
(Ba,SNUGC, ... ... ... U: SVol.C3-103. 112, 127



