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Preface

The Gmeilin Formula Index and its First Supplement covered those volumes of the Eighth
Edition of the Gmelin Handbook which had been issued up to the end of 1979.

The present Second Supplement updates the Index by inclusion of the volumes which
appeared untit the end of 1987. With this Second Supplement all compounds described
in the Gmelin Handbook of Inorganic Chemistry in the period between 1922 and 1987 can
be located. The basic structure of the Formula Index remained the same as in the previous
editions.

Computer techniques were employed in the preparation and print of the Second Supple-
ment. The data acquisition, sorting and further data-handling were performed with the aid
of a suite of computer programs developed by staff members of the former ““Online Group "
of the Gmelin Institute, now at Chemplex GmbH, and the printer, "' Universitatsdruckerei
H. Sturtz AG, Wiirzburg’'.

The present Second Supplement is intended to be the last one which is issued in printed
torm. The cumulated contents of the Index and its Supplements are contained in the Gmelin
Formuta Index (GFl) database which is availabie to the scientific community via STN. This
database will be updated annually to reflect the published Handbook volumes as close
as possible.

Frankfurt am Main Helga Hartwig
September 1988



Instructions for the Formulé Index

First Column (Empirical Formula)

The empirical formulas are arranged in alphabetical order of the element symbols and
by increasing values of the subscripts. Any indefinite subscripts are placed at the end.
lons always appear after the neutral species, whereby positive ions are preceding the
negative ones.

H,0 is included in the empirical formula only if it is an integral part of a complex,
as written in the second column, Compounds which are isolated only as solvates are found
under the empirical formula both including the solvent molecule and excluding it. Multicom-
ponent systems (solid solutions, melts, etc.) are listed under the empirical formutas of
their respective components. However, solutions are found only under the solute. Polymers
of type (AB), are listed under AB.

Second Column (Conventional Formula)

The second column presents a structural formula as it is usually given in the handbook
text. In many cases, however, another form is shown if additional structural features could
be detailed. For the elements their elemental names are given.

Entries with the same empirical formula but different structural formulas are arranged‘
in the following order: elements or compounds, isotopi¢ species, polymers, hydrates, and
multicomponent systems.

For multicomponent systems the components are arranged in the sequence: Inorganic
components — organic components — water. The inorganic components are arranged alpha- -
betically, the organic compounds by the number of carbon atoms. If a component is a
single element it is always represented by the unsubscripted symbol. The term *‘system"
is used in a restricted sense in this index: It represents equilibrium mixtures described
by phase diagrams or sometimes eutectic points only.

Elements and compounds treated extensively in the handbook are subdivided by topics,
e.g., physical properties, preparation, electrochemical behavior, or toxicity.
Third Column (Volume and Page Numbers)

The first symbol is the element which is treated in a given volume, followed by an
abbreviated form of the type of volume, including the Part or Section. The page numbers
are given after a hyphen. Following abbreviations are used for the type of votume:

MVol. Main Volume (Hauptband)

SVol. Supplement Volume (Erganzungsband)

Org. Comp. Organic Compounds

Org. Verb. Organische Verbindungen

PFHOrg. Perfluorohalogenoorganic Compounds of Main Group Elements
SVol.GD Gmelin-Durrer, Metallurgy of lron

Biol.Med.Ph. Bor in Biologie, Medizin und Pharmazie

Volume desériptors like ‘‘1st Suppl. Vol. 2"’ are abbreviated as ‘“SVol. 1/2". For instance,
the entry 'B: B Comp.SVol. 1/2-345" indicates that the information can be found on page 345
of the Boron volume: Boron Compounds 1st Suppl. Vol. 2.
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Acy sO,Pa, 5. .. .. .. (AcosPag )0y . ..o Ac: SVot.1-198
Ac............... Actinium
’ Amalgam formation ........... ... Ac: SVol.1-210
Analytical chemistry. .. ........ ... Ac: SVol.1-122/63
Atomicradius .. ................. Ac: SVol.1-119
Chemical reactions in aqueous sotution
Ac: SVol.1-205/38
Chromatography................. Ac: SVol.1-299/308
Coprecipitation ... ............... Ac: SVol.1-289/99
Electrodeposition ................ Ac: SVot.1-196, 209
Electronic configuration ... ........ Ac: SVol.1-116/7
Electrophoresis. . ................ Ac: SVol.1-306/8
Extraction from aqueous solution )
with acidic organic reagents. . . . . Ac: SVol.1-231, 234, 240/51
with ionic organic extractants. ... Ac: SVol.1-251/7
with non-ionic organic extractants
Ac: SVol.1-257/64
Geochemistry ... ................ Ac: SVol.1-12/3
Handling ....................... Ac: SVol.1-169/80
History.......... ... ............ Ac: SVol.1-1/10
lon exchange behavior........ . ... Ac: SVol.1-265/88
lonization potentials . . ............ Ac: SVot.1-119
Occurrence . .................... Ac: SVol.1-11/3
Pharmacology................... Ac: SVol.1-181/93
Physical properties. .............. Ac: SVol.1-195/8
Polarography. ................... Ac: SVol.1-209/10
Preparation
of Acmetal................. .. Ac: SVol.1-194/5
of Acsolutions......... ... .... Ac: SVol.1-212/8
Production, isolation, and purification
Ac: SVol.1-80/114
Radiation protection.............. Ac: SVot.1-169/80, 212/3
Radiocolloid formation . ... ........ Ac: SVol.1-211/2
Sample dissolution. .. ............ Ac: SVol.1-122/4
Separation methods, analytical . . . . . Ac: SVol.1-124/48
Spectra ........................ Ac: SVol.1-116/8
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AC ... Actinium
Thermodynamic properties .. ... .. Ac: SVol.1-119/20
Toxicology. . . ... oo Ac: SVol.1-181/93
USES. . . oo Ac: SVol.1-164/8
— e Actinium ions
Absorption of tight ... ... .. Ac: SVol.1 208
Adsorption. .. ............ .. . Ac: SVot.1-211/2
Chemical reactions
with inorganic compounds . . Ac: SVol.1-221/6
with organic compounds . . . . Ac: SVol.1-226/35
General aspects. . . .. .. ... Ac: SVol.1-205/19

Chemistry in organic solvents
see Ac ... Actinium: Extraction

Chromatography . . . .............. Ac: SVol.1-299/306
Coprecipitation . ... .............. Ac- SVol.1-211/2, 289/99
Diffusion coefficient ... ........... Ac: SVol.1-208
Electrochemical behavior. .. ... .... Ac: SVol 1-209/10
Electrophoresis. . ................ Ac: SVol.1 306/8
Hydrolysis . ... ................ .. Ac: SVol.1 221/3
lon exchange behavior. . .......... Ac: SVol.1-265/88
tonicradii .. ... ... Ac: SVol.1-119
jonization potentials . . .. .. ..... . .. Ac: SVot.1-119
Oxidation states .. .. . ............ Ac: SVol.1 208
Preparation of solutions. . ... ...... Ac: SVol.1 212/9
Radiation protection. . ....... ..... Ac: SVol.1 212/3
Radiocolloid formation . . . . ........ Ac: SVol.1-211/2
Redox potentiats.. . .. .. ..... .. ... Ac: Svol.1 208
Spectra . ... Ac: SVol.1 116/8
Thermodynamic properties ........ Ac: SVol.1-119/20, 208
e Actinium isotopes

Abundance . ............. ... .- Ac: Svol.1 11
Decay series. ... ..............-. Ac: SVot.1-309/14
Detection, identification, and

quantification of 2?’Ac ... ... .. Ac: SVol 1-148/63
Handling .. ... . . ........ ~..... Ac: Svol.1 173/8
History. ... .. ...........-- ... . Ac: SVol.1 1/10
Nuclear properties . . ........ Ac: SVol.1-14/79

Production, isolation, and purmcahon
Ac: SVol.1-80/114

Use of 2?8Ac as tracer . . ........ .. Ac: SVol.1-214/6
AcZt ACZ Ac: SVol.1.-208
At Ac?'
see Ac ... Actinium ions

AcBe,y .. ... ... ACBe s .. Ac: SVol.1 196
AcBr2' .. ... AcBr2' ... Ac: Svol.1-223
AcBrO............ ACOBr . e Ac: SVol.1 201
AcBr,' ... ... .. .. AcBr,' . ... .. e . . Ac: Svol.1-223
AcBry ............ ACBry .. e Ac: SVol.1-201
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AcCgHgO, . .. ... ..

AcC,oH,3N,04

AcC,oH,3N,0427 . ..
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AcC,,H 4N, Og ™ . ..
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ACC,FgHsOsS, . . . .

AcC, sFgH,04
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AcC,,H2,06S;

AcC,,ClgH,,N;0,4. . .

AcC,oFgH, 504

ACC,oFoH,,0,8,. . . .

AcCyH,4,0, - ..

ACC4FoH3406S5. . . .

AcCy6FgH50,0PS;.

AcC, Hy3NgO

ACC,oClaHy,0,4P, - .

AcC,pH,4504

AcC,,FgH, 40

AcC,4Cl3H, (30,,4P,
AcC,,ClsH, 4,Li,0,P,

ACC 4 4F 4H, 00, ,P S5

AcC, 5H620,,P;.

AcCugH104N7045. . ..

ACCqyH3oNOy

AcCgH,gyN,0, PS5
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HIAC(CLO,),] - 2 ({C3Hs),C6H,y4),HPO, ... Ac:
Ac((CH,),CHC,H,0,); (CH,),CHC,H,O0H

Ac
Ac(C,,H,C(O)CHC(O)CF ), . . ... ... .. Ac
Ac(ClO,), - 4 (C,H,),PO, Ac
Li,(AcCly) - 2 (CgH,5),PO. .. .. .. . ... Ac:
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: SVol.1-224/5
: SVol.1-224/5
: SVol.1-227, 229
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1 SVol.1-228, 230
: SVol.1-228
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: SVol.1-241
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: 8Vol.1-233, 243

: SVol.1-232, 234
: SVol.1-233

SVol.1-232, 234
SVol.1-232, 234
SVol.1-250
Svol.1-224
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SVol.1-223, 262
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. SVol.1-224, 260

258



4

AcCgoH172020Ps - - - -
AcCgaHy26042P5. - - -
AcCqoeHz04N3013P,. -
AcCygH07024Ps- - - -
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AcC,H255024P6 - - -

AcCgoH 1720205
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Ac(SOL)*. . ... e

AC(SOR) ™ v v v e

ACH(C20a)3 < - v v v
ACy(C304)5 - 10H0. ... .....

Silver
Diffusion

Silver solid solutions
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Absorption of hydrogen . . ..
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AgBC,,F HeoSb, ... AgBF,ISB{CeHg)3), - - o
AgBF,......... ... AgBF, solutions

AgBF,-HF .. ... .
AgBO,............ AgBO, = AQ,[BO,BO]................
AgBS. ... .. ... AgBS. ...
AgB,CsH N5 . ... .. (CH3)NBHNC - AgCN - BH; ........ ..
AgB,CgH,oIN,. . L .. 2 {(CH,)sNBHLNC] - Agl ... ..ol
AgB;C o H P, - ... [(CH3CgH,)3PloAgBsHg ..o
AgB;CgsHssP5 . .. .. [AG(BsHg)P(CeHs)a)a) - oo
AgB,CgsHP; . ... [(CH43CgH4)5PIsAGBsHg .o oo
AgB;CgaHgP, - .. .. [(CH,CHL) 5P AGBHg .o
AgBy;CaeMagPs .. .. [(CsHs)3PloAG(BsHg). . oo
AgBgC,LCLH, N, ™ .. [AG(BiHECIUNCY 1™ .o
AgBgCH ,N, 7 Lo [Ag(B,HNC),) ™ oo
AgByCaoHsaPoS . [({(CH3CHL)3P)AGISBeH, ]
AgByCsaHs7P3S - . . [{(CeHs)aP)3AGISBgH 5] oo
AgBoCgaHgoPsS . . .. [((CH3CeH4)P)AQISBgH, 5] . .o oo
AgBrCsFg0,S, ... .. AGCBr(SO,CFL),. . oo
AQBr,C, M, oMn0Og . . Ag{Mn(OCgH;Brc00),(H,0)5). .. ... . ...
AgCF,0,S...... ... AgOS(O)CF,; . ... .
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AgCH,0U ........

AQCFIN, ... ... ...

AGCsFNO,. .. ... ..

AGCFeN .. ... .. ..
AQC.FH NS . .. .. ..

AGC,FoN,OS. ... ...

AgC.HN,O,S. ... ...
AgC,ClLHN,Rh . . ..
AgCeFsS ... ... .. ..

AGCgH N,0,S. . . . ..
AgCeHs0gU. . . ... ..
AgGCCl,H, ;N,O,Rh

AQCsCuH 0P, . . . . ..
AGCgF,NS, . ... ...

AgCgFeH N, O. . . . ..
AgCgH, 4N, O4,RP ..
AgC,oFeH,y ...... ..
AgC, ,Cl,H,o,MnO;g . .
AgC, ,HgMnOg .. . ..
AgC,4H,0loMNOyg . ..
AgC,,H,,MnOg. . . ..
AgC,sCuHMn, 0O ..
AgC,gH 1 ,MNO,. . . ..
AgC,,CuH, ,Mn,04. .
AgC,gH,51,Sb, . .. .
AgC,;,H3oNSSb, . . ..

AgCF,0,Se

Ag[OSe(O)CF,]. .. ... ... ... ... ... F
AgOSO,CF, . ... ... .. .. F
AgSCF,. . ... . F
CFSeAg........ ... ...l F
Ag[UO,OH(CO5)(H,0)5) . ... u:
Ag[UO,OH(CO,)H0)3) . . ..o u:
AgQCN solutions

AgCN-HF . ... .. ... .. ... ... L. F:
Ag(OSO,CF3)y . ..o F:
AgCF(SFg)CF; - CH,CN. .. ... .. ... ... F:
FrAg(CN), . . ... ... Fr:
AgCCUSO,CF,)a. . oo F:
NO,CF,CF,C(O)OAg. .. ................ F:
SN,C,(COOAGINH,. .. ... ... . S:
SNL,C{CN)OAG . ... ... ... S:
NO,CF,CFCFC(O)OAg . . ... ............ F:
(CF3),C(OCH3)SAg. . ... ............ ... F:
[(CF3),C(CN)JAG . . .. ... .. F:
AgCF(SFG)CF, - CHCN. ... .. .. ... ... F:
CF,S(O)(NAG)NC(CF3)o} .. oo F:
SN,C,(COOH)COOAg. . ................ S:
Ag[RA(NCgHGINH,)CL,) . ..o ol Rh:
AGSCgFs . ..o oo F:
SN,CgHy - AgNO; .. ... S:
Ag[UO,(CH,CO0);] - x H,O .. .......... u:
Ag[Rh(CH;CNOCNOHCH,),Cl,] . ... ...... Rh:
Cu[CH,P(CH,),CH,J,Ag. . ... Cu:
Ag[(CF3S),CaN] .. ... ... F:
Ag[CsHsFe(CO)NCN),). . ..o Fe:
Ag[Rh{CH;CNOCNOHCH,), 5] . ... ... Rh:
CsHgFeCgHLAG . . oo Fe:
AgIMR(OC¢HZCICO0),(H,0),] .. .. ... Mn:
Ag{Mn(OC¢H,CO0),] - C,H;OH - 1.5 H,0 Mn
AGIMN(OCH,ICOO),(H,0),] - ..o oo oo .. Mn:
Ag[Mn(OCgH,CO0),(H,0),). .. ... ... ... Mn:
[(CO)sMnCgH,),CuAg. . ... ... ... ... Cu:
Ag{Mn(OC4xH,COO0),] - C,HsOH - 1.5 H,O0 Mn
[(CO)sMNCsH,),CuAg - CgHg . ... .. ... .. Cu:
Agl,[({CeHs)2Sb),CHLY . oo Sb:
AQCNS[Sb(CgHs)aln - - - v oo Sb:

PFHOrg.SVol.3-215/6,
224, 241
PFHOrg.SVol.3-62, 80,
93, 104/7
PFHOrg.SVol.2-251, 257,
263
PFHOrg.SVol.3-215, 223,
241 .
SVol.C13-22/4
SVol.C13-22/4

SVol.3-220

PFHOrg.SVol.3-62, 80,
104
PFHOrg.SVol.3-188,
206/7
MVol.-117
PFHOrg.Svol.3-121/2
PFHOrg.8-9/10
S-N Comp.3-93/8, 176/7
S-N Comp.3-93/8, 168
PFHOrg.8-11, 26
PFHOrg.SVol.2-8
PFHOrg.9-54
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206/7
PFHOrg.SVol.3-124,
134/5
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263/4
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SVol.C13-129, 134
Svol.B2-215
Org.Comp.4-64
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232
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Svol.B2-218
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AgQC,aF 3 HA NP, . .

Ag,B,4Ca0Hs2P,

AQC.oF 1 sFesH46S:25b,

AgC.oFegH oS 27 ..
AGC.cH150,5b, - . . .
AGC,,ClHgo04Sb, - -
AgCl Rh?"
AgCL,Rh3~
AgF

AgFQO3S . ..
AgF.-H .
AgF,0,8,
AgF . ...
AgF. H, . ..
AgFgHg
AgFgNb . .

AgF;0,0s ..
AgF¢0Os .
AgF,P .

AgF .U . ..
AgH, 5INgRh?~
AgH, sN,0s3"
agH L ILN GRRS ™ L

AgOGRhS.. ... ... ..
AgO,,P3Y,
AgSiSU ..

Ag,B,C H, i3N; -
Ag,B,0,

Ag,B50,;

Ag[PICgH5)31oNy - CF,CN Lo F:
[(CsHsFe)aSeAgSe(CsHsFe)al[SbFgls. . . . - - Fe
[(CHsFe).SsAgS(CsHFel ™ Fe
AgOC(O)CH,[SD(CHs)ajr - - - - . Sb
AQCLO,[Sb(CgHs)3la - - - - i Sb
[AQRRCIg1Z™ ... . . Rh
C[AGRRACLEIE ™ Rh
AgF solutions
AgF-HF. ... .. F:
AgSOLF .. ... S:
AgF - HF. ... .. . F:
OAG(SOSF), . o S
CAgF - 2HFL.. . o . F:
AgF - 3HF .. ... .. F:
CAgF s SHF L F:
. AgNDbF4
Sotubitity in HF . .. ... ... F:
AgiOsO5Fg). .. .. . . Os
CAg[OsFgl. ... Os
AgPFg
Solubility in HF ... ... . ........ F:
AgIRhFgl. ..... .. ... e Rh
. AgSbFg
Solubility in HF .. ... ... .. ... .. .. F:
AgTaFg
Solubility in HF . ... ... ... ... F:
AQUFg .. ... . . W
[Rh(NH,)51AGE ™ .. . . R’h
[(NH3)sOs(No)AG) ™ .. . Os
[(Rh(NH,)s1),AG1° " ... . Rh
AgfOSO,N] . ..... ... ... . Os
AgN,
Solubility in HF . . . ... ... .. . F:
AQS NGO . ... ... S:
NaAguUO,P.0, - xH,O ................ uU:
AQTEO, . . i Te
AgUO,PO, - 3H,O ... ... .. ... ... uU:
AgUO,PO, - xH,O ... ... ... ... ...... U:
AgIRh(SO.)o} - - - - Rh
AQU{PO.)5. .o o u:
UAGSi3 - oo e u:
{(CH3)sNBH,NCBH,N(CH,);3][Agl5]. - - - - - - B:
Ag,[BO,BO] = AgBO,.... .. .......... 8:
B:
AGoBLO, - - B:
Aga[BgO4a) . B:
. [(CeHs)sPAGCBgH o - - oot B:
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8 Ag,BraCsaCu HoN,
Ag,P1,C3,0u H N, [2-(CH3),NCgH,],CuAg.Br, . . ... ... .. .. Cu: Org.Comp.4-214/6
Ag,BigOs . ........ AQ,{OsBrg] ... ... Os: SVol.1-156
Ag,C4N,0,0s. . .. .. AQ,{OSO,(CN),) . ..o Os: SVol.1-178
Ag,CsMnNgO . . .. .. AgIMR(CN)NOL. . ... .. .. ... ..., Mn: MVol.D2-274, 279
— e Ago[MN(CN)s'NOY . .. ................. Mn: MVol.D2-274
— e Ag.IMNn(CN);"*NO) . .. ................. Mn: MVol.D2-274
Ag,C..FeH, 50, . AgFeCyH,60¢ - 2H,O Lo L. Fe: Org.Comp.A8-248
AG,C34CU FgHoN4O6S,
[2-(CH3),NCgH,],Cu,Ag,(O5SCFy), ... ... Cu: Org.Comp.4-214/6
Ag,Cl;H,0RN . ... .. AGL[RhCL;(H,0)) . ..o Rh: SVol.B1-88
AQ.ClgOS 2Pty . . . . AGalOSe PtogClg) - ..o oo L Os: SVol.1-141
Ag.ClgOs. ... ... ... Ago[OsClg] ... .. ... Os: SVol.1-141
Ag,ClgRh™ .. ... ... [AgRhClgl™ ... .. Rh: Svol.B1-111
AgClgTec. .. ....... AgofTeClg). .. .. .. Tc: SVol.2-90, 105/6
AgF ... Ag,F
Sotubility in HF . .. ... ... ... .. .... F: SVol.3-220
AQ F.H, L. HoFAQoF s oo F: SVol.3-201
Ag.H,sINGRRSY . [Rh(NH3)glAQ, )% .. L Rh: SVol.B2-145
Ag,O......... ... Ag,0 glasses
Ag,0-BO; ... B: B Comp.SVol.1/1-128
B: B Comp.SVol.3/2-24
Ag,0-B,0;-Na,O . ................. B: B Comp.SVol.1/1-128
AQg0-B,0O43-POg ... B: B Comp.SVol.3/2-24
Ag,0-B,05-T,O. . ........ ... ... B: B Comp.SVol.1/1-128
Ag,0RN, .. ... ... AgRh, O ... Rh: SVol.B1-41/2
Ag0,PU .. ... ... AgUO,P,0, - xHO ..o L L U: SVol.C14-109
AG.S ... Ag,S
Solubility inHF . . .. ... ... ... ... ... F: SVol.3-220
Ag,Se ............ Ag.Se . ... Se: SVot.A3-284
Ag,Te ... ......... AgaTe .. ... Te: SVol.A2-380
Ag;BO; . ... ... .. AGsBO, ... ... B: B Comp.SVol.3/2-47,
48/9, 51
AgBrgRh . .. ... ... Aga[RhBrg} .. ... ... ...l Rh: SVolL.B1-132
AQ3;C3H,,0;5U, . ... Ag4[(U0,),0H(CO,),(H0)e] .. ... ... ... U: SVol.C13-22/4
Ag3sCgNgRh . .. . .. .. Aga[RR(CN)g] ... ... ... L Rh: SVol.B1-192
AQ,Ce0, RN ... . .. AgalRR(C,0.)a). o oo Rh: Svot.B2-6
AG3Ca4H20N120308  AQa[OSO5(CeHNHN,) Y ... ..o ool Os: SVol.1-249
Ag3C3oHgoNg02:Rh;Se
[Ag3Rh;(OOCCH(NH,)CH,CH,SCH,)gl(NO;);5
Rh: SVoli.B3-35
Ag,ClgRh ... ....... Aga[RhClg) ... ... Rh: SVoi.B1-111
AgaFsH, ... SAgF - 2HF ... ... . F: SVol.3-220
AgsFU ... ... .. .. AG3UFg ..o U: SVol.A6-7
. U: SVol.C8-224, 239
Ag3HgN;ORhS; . . .. Agy[Rh{SO,)5(NH3)3) - 05 H,0. ... ... ... Rh: SVol.B1-150
Ag3H, gINgRREY. | [Rh(NHy)5lAG1% ... Rh: SVol.B2-145
Ag;0,,RhS, .. ... .. Ags[Rh(SO)a). . .. .o Rh: SVot.B1-160
AQAU,C o FeH oNLO6S,
({CH3),NCgH,4) ,Au,Ag (OSO,CF,y), .. .. ... Au: Org.Comp.-273
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