


Table of contents

Magnetic properties of non-metallic inorganic compounds based on transition elements

Subvolume j1: Halides I

9 Magnetic properties of halides ... ....... ..ttt it i et 1
9.1 MX, and MX, - nH,0 compounds (M = 3d element, X = halogen element)
L S 1] 1. 7.0 17 A 1
9.1.1 INtroduCtion . . ... i it ittt iieeenieeeneneoneeeeanannennnanenns 1
9.1.L1.1 Generalremarks. . .......0iitiiiiinninneenneenneeneennnns 1
9.1.1.2 List of frequently used symbols and abbreviations .................. 2
9.1.2 Macroscopic magnetic and related properties of MX, compounds . . . ........... 4
9.12.1 MF;compounds . . ... cvvtiitnnernneeneeeonenneennennnenns 4
9.122 MCLcOmpoUnds . ...cvvtiiiteninrenneenneenneennenennss 13
9.123 MBr,compounds ... ......iitiiitiiiiiiiiiiii i 20
9.124 MLcompounds . .........cuutiniittiiiinriiiereennaens 25
9.1.3 Macroscopic magnetic and related properties of MX, - nH,O compounds . . ...... 28
9.1.4 Microscopic magnetic and related properties of MX, and MX, - nH,O compounds . . 47
9.14.1 MXjcompounds ............iiiiiiiiiiiiiiteeieeeaannnn 47
9.142 MX, -nH,Ocompounds ............coiiiniuriinnnneenennns 54
9.1.5 References for 9.1 ... .. it ittt iinnieeeenneenneannennenns 56
9.2 M, MiX,and M, M;X, - nH,0O compounds (M, M’ = 3d element, X = halogen element)

(K. KATSUMATA) . &ttt ittt ittt iasaeanesnensonoaosneasasasasacnsass 59
0.2.1 InroduCtion . .. ...t iiiiininteeenounneenoasosoasnsensnasnnas 59
9.2.1.1 Generalremarks. .. ......ciiiii ittt eaennas 59
9.2.1.2 List of frequently used symbols and abbreviations ................. 60

9.2.2 Static magnetic and related properties of M, M} X, and M, _M{X, - nH,0
COMPOUNAS .« oot it ittt teenenosoesoenesassoaaossosassnsnnsnnss 61
9.2.2.1 Static magnetic and related properties of M,  M1F, compounds. ....... 61
9.2.2.2 Static magnetic and related properties of M; , M} Cl, compounds . . ..... 72
9.2.2.3 Static magnetic and related properties of Fe,_ Co, Br, compound ....... 88

9.2.2.4 Static magnetic and related properties of M; M1 X, - nH,0 compounds. . 92
9.2.3 Dynamical magnetic and related properties of M, M} X, and M; MX, -nH,0
COMPOUNAS . .. i vttt i iitiieteeeneenosesoseasesaeennannsennsas 103
9.2.3.1 Dynamical magnetic and related properties of M, , M} F, compounds . . . 103
9.2.3.2 Dynamical magnetic and related properties of M, , M Cl, compounds . . 104
9.2.3.3 Dynamical magnetic and related properties of Fe,  Co,Br,compound . .. 110
9.2.3.4 Dynamical magnetic and related properties of Fe,_ Co,Cl, - 2H,0
COMPOUNA . . v vttt it i ittt eosssosnsntosoeesensonnnnsnsns 111
924 Referencesfor9.2 . ...ttt ittt 112



VIII

Table of contents

9.3 MX, compounds (M = 3d element, X = halogen element) (K. KATSUMATA) .........

9.4

9.3.1

932

933
9.3.4

Introduction . .........i.utiiit e

9.3.1.2 List of frequently used symbols and abbreviations ................
Macroscopic magnetic and related properties of MX,compounds ............
9.32.1 MF,compounds. . .......uuuuiieuimnnnnerennnnnnennnnnn.
9322 MClLcompounds ... .....couvvenrunnrnennrenennennennnn.
9323 MBrycompounds .. ....ovititett it i e e,
9.3.24 ML compounds .. ....ovvruneenin et e
Microscopic magnetic and related properties of CrX,compounds ............
References for 9.3 . ... ... it it e e

MCl,-GIC; MCL,-GIC (M = 3d element) (M. MATSUURA) . . . . . . oo,

94.1

9.4.2

9.4.3

9.4.4

Introduction . ... ...ttt e e

9.4.1.2 Listof frequently used symbols . . .. ... ovvn e ienn e,
9.4.1.3 Listofabbreviaions . ............ccoviitirennnnnnnnnnn.
Singly intercalated compounds . .. ... ... ... i e e e e
9.42.1 General SUIVEY . . . v v v vttt ittt ettt ensnneeeeennnneennnns
9422 CoClL-GIC ...ttt ettt et ettt ee et enns
9.4.22.1 Stage2CoCL,y-GIC.........coiiitiinnnennnnnnnn.
94222 StagenCoCL-GIC(n23). . .....coiiiininnnnnnnnnn.
94223 Stage 1CoCL-GIC .. .. ..iiitiiiii i iniennnnn.
A (] € (P
94.23.1 Stage2NiCL-GIC ...........ciiiiiiinnnnnnn..
94232 StagenNiCL-GIC(n23) .. .........c.ciiiiennnnnnn.
94233 Stage INiCL,-GIC ........ ... iiiiiiinnnnnn..
9424 MCL-GICM=Mn,Cu)....coviiitrniiiintiennennnennnn.
9.4.24.1 StagenMnCL,-GIC ...............civiuininnnn..
94242 StagenCuCL,-GIC........ ...ttt iiiinnnnnnnn
9425 MCL-GIC(M=Cr,Fe) . ..o ittt it et iieeenn.
94.25.1 StagenCrCl,-GIC .. .... ..ottt iiiiiininnnnnn
94252 Stage 1FeCL,-GIC . ..........itiiiiiinnnnnnn.
94.253 StagenFeCL-GIC(n22) . ........civviernrnnnnnnn.
Bi-intercalation compounds . . ... ...ttt it et
9.43.1 General SUIVEY . . ¢ v v vt vt et et etnnenenneeeoennnnnnnonns
9.4.3.2 M’(magnetic)Cl -M”(nonmagnetic)Cl_-GBIC (M’= Co, Cr,
M7 =ALGa,Cd) ..oviriiin ittt et ettt et
94321 CoClL,-GaCl;-GBIC .......cciviintnnnnnnnnnnnnns
94322 CoCl-AICL,-GBIC . . ... it iiiiiiiieiinennnnannnn
94323 CrCL-AAICL-GBIC .. oo it i e e i e ienne
94324 CrCl,-CdCL-GBIC. .. ... ....iiiiiiiiiiirnienenns
9.4.3.3 M’(magnetic)Cl -M” (magnetic)Cl_-GBIC (M’, M”= Cr, Mn,
S o 0 ) S
94331 CoClLy-FeCl,-GBIC . . . .. ...t iii ittt ieeienes
94332 NiCl,-FeCl;-GBIC .........cciiiitiiiieiiinennnns
94333 NiCL,-CrClL,-GBIC . . ... . ittt it ieeieanas
94334 MnClL-CrCl,;-GBIC ....... ... iiiiiiiiiinnnnn.
Mixed intercalation compounds . . ... ..ii ittt ittt et
04.4.1 General SUIVeY . o v v vt v it ee i eeeeneeoeeseeennnsnennens



9.5

Table of contents X

9442 Mixedcompounds . .........cciiitnrenrennnococrnaannns 194
94421 Co, NiCL-GIC .........ciiiiiiiiiinennn. 194

94422 Co, MnCL-GIC.......... .0 iittiiiinnnnnens 196

94423 Co FeCL-GIC ....... ... iiiiiiiiiiiiinennnes 198

9443 Dilutedcompounds. . .. ...cvtiii it ererecntesaaaans 198
9.443.1 Co ,ALCL-GIC ...... ..ottt 198

94432 Co, Mg CL-GIC.........ciiitiiiiiiiiiinnnanns 199

94.5 Referencesfor 9.4 ... ... .. ittt ittt i e 201

MM’F, and MMF; - nH,0 compounds (M,M" = 3d element or Al; n=2 or 7)

(HPJ. WIN) L.ttt ittt ittt ettt tesntenneoeneneenneaeasansnnns 206
9.5.1 Listof symbolsandabbreviations ............cciitiiiiiiiranennnns 206
9.52 MM'F,compounds . ......ccoinitiinninnnennnenneennaeannesnnns 206
9.53 MM’F,-2H,0compounds . ......cuuvurnunnenennnneneannnenenns 213

9.53.1 Crystal SHUCIUIC . - . v vt ettt vteneeeseoesnsnnennsnnansans 213
9.5.3.2 MagnetiC SITUCIUIES . . . v v vt v v iv vt enennneonnnoannanansas 214
0.53.3 Mossbauerdata . ........ciiiitititi ittt eaan 217
9.5.34 MagnetizatiON CUIVES . . . vt v v et vvtvneeoneenononnssnnesns 222
0.5.3.5 ParamagnetiCc Properties . .........cceteetieenroneneancans 224
9.54 MM'F,-TH,Ocompounds .........cuiuruiuennnnnenennenneanenns 226

0.5.5 Referencesfor 0.5 .. i i ittt i it ittt esessoneeeaeasaenanenans 232



	page1
	page2
	page3
	page4

