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Summary

The attribution of bonding types (bindings) to fluorides containing one additional com-
ponent A is improved. The change became necessary by the extension of the draught of the
bonding types, found in the elements. The correlation in the outmost d band has been intro-
duced below the valence band b as e correfation, and below the outmost noble gas band ¢, a
closing ground correlation g has been inserted providing an idea as to where the lowest elec-
trons influencing the bonding might preferentially lie. In most cases considered below the
correlations are collective i.e. the energetically higher correlation lattice is a sublattice of the
lower correlation lattices. Thus the bonding type is a geometrical figure displaying a certain
commensurability to the crystal structure and suggesting its real existence by numerous
striking relations to the crystal cell and the atomic sites. The obtained interpretations of the
stable fluorides exceede the interpretations provided by the models of ionic and covalent
bond and by the band model because important crystal chemical rules (e.g. the site number
rule) have only been formulated in the electron correlations model. The new interpretations
lead to interesting experimental problems.



Introduction

The crystal structures of fluorides are reported in 31Ewu,68Can,09Col,72Win, 730'Do, -
73Pie,82CGre. Arguments for the bonding types may be found in 70Hop,730'Do, 75Wel, -
T9Hus,828ch. [n the following the binding proposals of 82Sch shall be improved by taking
into account the larger draught of the binding found in the structures of the elements
{8YSch). Nevertheless the above references shoud bee consulted for additional structural
remarks. Although some of the proposals of 82Sch are the same as in the following, the dif-
ference 1n the electron count introduces numerons changes. The electron count of the atomic
shells enjoys general agreement, but the combination of shells to bands is still a matter
ander discussion. One combination may provide casy bonding type analysis, the vther not.
it appears that the valence electrons of fluorine are mostly in correlation with the ¢ shell of
A. For every compound  the assumed electron count is noted in the following between the
crystal cell symbol a4 and its numerical value. The occupancy of b is mostly 1.0 but it be-
comes smaller in e, o, g, the jatter being quite sparsely occupied. Nevertheless, 4 is impor-
or e Lac

tant for the structure as may be seen in UF ‘i hinding proposal determines a

set ot electron distonces d and these. contonming o the @stance 1oie, pennit smooth interpo-

ation eurves over the mole fraction V' 1365¢h). It appears wstroetive to draw the o

duagram of a mixture and to compare it with neighbouring diagrams. Mosily the dilution of
a component leads 1o an increase of its electron distances being equivalent 10 an ¢xpansion
of the correlution. This finding appears nuturai “ince the correlatiun between electrons of the
same kind of atom must be especially strong. Since the expansion in the lower shells 1
smalier thun in the higher shells, changes of commensurability vecur which correspond 1o

NG

Npthe d increase but the d.,.

decrease, compositions of optimum harmony will exist which must correspond to composi-

changes in energy of formation. Also sinc: with increasing
tions of phase formation.

Analysis

LiIF(NaCl,SR1.73) abeys Lewis’ spin compensation rule and Zint!’s electron supply rule.
:;(4,28,1(1):4.03.«\ in ‘(4):%(4) for symbols see 86Sch. & is colicctive with «, Le. it s
a subla

ce of ¢ so that it s trapped in . The « correlation is only half occupied since &

correfation @ =+ (2} is weakly present just as in the noble gas structures.

NaF(NaCl.SR1.73) e;(4‘32+28,16):4.!.-3A=|’1r.(1):r{ {H)=g,(4). The ionic radii of the
components yield 2 ratio (L98/1.33 =0.74 favouring the CsCl type (see ¢.g.64Sch.42). But
NaCl contains a g, correlation while CsCl contains g, (see KF ). that inight be a bonus for
the NaCl type. The occurrence of a g, cercelation may be caused by a high electron density,

it often appears alsa in zutinen fluorides. The fully occupied ¢, correlation cannot contri-
bute 10 electrical conductivity becaunse its band is filled.
KF.r(NaCILSR1.73), ={4,60,40)=5.34 is isodesmic to NaF by FIC‘J’&‘

KF.p(CsCL73Pie) confirms that the radius of FI is casier decreased by pressure than



= TE =
that of K!* so that §-coordination is stabilized. a(1,15,10)=3.06A=bc(1)=c8(2) :90(4).
Since ¢ is closer packed in p than in r, it must be assumed that ¢ is decisive for the structure
adopted.

RbF.1(NaCl,SR1.73), a(4,60,48)=5.63A idmNaF,

RbF.p(CsCl,SR27.425), ¢(1,15,12) =3.27A idmKF.p.

CsF.r(NaCl,SR1.73), u(4,60,48)=6.02A idmNaF.

CsF.p(CsCl,73Pie), o(1,15,12) =3.39A idmKF.p.

BeFZ.h2(8i02.hz,F2.4,SR20A216,drw64$ch.200) has an ionic radius ratio that stabilizes a
BeF  coordination (SR20.216) but the atomic volume requests FBe, coordination. a(16,112,
48):6_79;\:13[}(2)203(4)=gc(8), Several b sites are quite appart from the atoms so that the
structure is stable only as h‘z’ Ngﬁé o

BcFQ.hzm(SiOQ.hzm,TS,16,73Pie), a(16,112,48) =6.61;6.75A, binding proposal is post-
poned. Note that SiO,.h,m has a C-centred cell and |e,|/|e,| is underideal while in
BeF,.h, it is overideal.

BeF,.h (064 128.htpSi02.hl,73Pie), binding proposal is postponed.

BeF (S]O2 r,,H3.6,5R16.167,73Pie), o(6,42,18) =H4,73;5.25A=bBH(1;5.5/3)= C
11/3) :5'(*11(4 11/3). N_";'u-) =4.9 has decreased conforming to the site number rule.
BcF 3T (S1O2 l,H3.6,73Pie), a(6,42,18) =H4.73;5.19A exhibits a further decrease of ax-
{al ratio and therefore of site number per atom,

MgF, (TiO,.r, T2.4,5R1.158,drw645ch.275) is a Lewis phase with MgF . coordination.
[t may be considered as a remote lacuna and deformation homeotype of NaCl (LDhtpNaCt),
therefore Zintl's rule is only poorly fulfilled. a(4,16+28,12) =4.6S;3.12A=bc(y’5;1.5)
=0 (20;3) =g, (y20:3). Né?c)=60 while it was 64 in NaF.

CaF,r(F1.2,SR1.148) is a Lewis phase with Can‘M coordination and it is LhtpCsCL
(8,32+56,48) =5.46A = b {2y = () =4.(8), Né?z)ﬂ().?.

CaF,.p>100kb( PbCl,,04.8,73Pic,drw64Sch.322) RDhtpCu, (8,32+56,48) =3.58;5.96;
7.01A= h (1.5:2. 5;3)=¢ (3 5;6) = 0,,(3:5; 16, V/;r(\" =7.5. The homeotypism of some two-cat-
ion ﬂunndes may be brlefly mentioned (895ch).

Ca, (Y F, +N(f1lling htpCaF2 up to N=0.28,5R44,324,78Get} has Y on Ca sites of
CaF and additional F in octahedral interstices of the cation site set. For larger NV the addi-
tioual F take ordered sites.

Ca,YF_(a, =aCaF2(,/2.5;3),7SGet) has a substructure axial ratio 1.008.

C39Y5F33(rhombohedral superstructure, 78Get).

Ca, Y. o 6F31+ 6(rh0rnbohedra] superstructure, 78Get).

Ca3‘.c’7F27 h(monaoclinic superstructure, 78Get).

CaY F 4(Na3As,H2.(5.6),78Get,65Man) will be considered below.

SrFi(CaFZ,SRIJSO), a(8,32+56,56)=5.79A idmCaF .

SrF,,.p>60kb(PbCl,,SR31.243), (8,88,56) =3.79;6.31;7.43A idmCaF o P-

BaF,(CaF,,5R1.150), (8,88,128) =6.20A idmCaF .

it
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BaF,.p>50kh(PbCI,, SR31.243), o(8,88,128) =4.04;6.71;7 7.91A idmCyF .p.
RaF,(CaF ,SR4.8), W(8.72.56,200) =0.38A idmCaF,. '
Scl,.h(ReO, SR23.288) LhtpNaCl, «(3,8+21,14)=4.01A = (15)=c (3) =g, (6).
The b correlation of KF(NaCl) or CaF (F1.2) is here named e. Non-Lewis phases are not
stable,

ScF_,;‘r(Rl.lSRl 12,96) was doubted SR23.288, a binding proposal must be postponed.

YFK‘h(UOK_I-H.l 73S0b, drwSR11.224), the fluorine form @ C1 partial structure similar
as in (‘qu, which is hexagonally compressed. The Y are in F(s/:‘FS/2 coordination, the
structure is also htpii N (drw6dSch.229). a(3,8+21,10+6)=H4, 12-4.23ﬂ=r(.‘"(1;2.5/3)
=r‘m](2;l{)/3)= Jog(H 1[)/3) var)zm YF, b is closely hdmCaF,. The honding type is
collective and has (1.7 « sites per atom less lhan (‘AFQ. This decrease is caused by Lewis' rule
requiring less metal per fluorine than in CaF . Earlier (66Tho) a larger cell = (v 3:2) wus
assumed using high temperature powder dlffr.lctc)gmrnﬁ of limited angular extension. These
data were reindexed by 73Sob. With respect to the bonding type the structure of YT h
mught he more complicated.

Ca Y F (Na,AsII(0.4)(1.6)(5.6),78Ge,65Man)  yields the binding a(5.6.16+39.2
3().4)2”3.02;6.%Af«-'(_”(JLS"’v'S/‘) =is (2,17/3) =Gy (l 17/3). The binding offers the
normalized layer coordinates, 217/6=0.2.8,5.7.8.5, ll 3.14.2,17 and after subtracting 0.1
from every coordinate the electro-dipole sequence s cbtainted as the sign of ihe smallest
walue that must be added in order to get an {ateger (see 84Sch,645¢h.229).

‘[F‘,‘.r(()k12.31217.328.4(11?.4,dru‘70}lus) is homeotypic o NasAs but has quite different
waal ratos and a volume decreased by 23% explaining the observation (66Tha) that YF .
may not be retained by guenching. The binding might imply @ slight disharmony:
412,32484,40+24) =6.356.85. '-53913\::"(7’ 2} = (6:6:4) =g, {66 Vit =9 while it was
Win b LaF,. HoF, have a i(LaF ) and ErF  LuF, have a B(YP", 1} phase, SmF . Lok,
have a r(YF:,_.r) ph.m‘. {(6£Tho, 8. ‘(:re)‘ i.e th ph.ucs with many une eiectrons favour the
site-poor structure  ut low temperatures conforming to the site number rule (86Sch). For
LnF phuses see §2Gre,

l JI‘ (Hb Ihe SR 30 267.21.84,drw645¢h.229,79Has)  is DhtpNu As(drw64Sch.229) and
lhcreim-‘ htpCak . The Muorine partial structure is DShtp to C,, with stacking sequence
e i The La is in I~ coordination and in + - stacking. For history and structure
description see 76,79t las. ::(18,48+126,60+108+36) H7.19;7.35A= be “(V‘4147/3)— i
(y13:19/3) =95 "(JSQ-E‘)/W) ;\'ér‘!::)=l(}v3. n19/6 =0,3.2.6.3.9.S,12.7.15.8 19.0 i.e. the Auorine

stacking is favoured by ¢ The commensurability element /13 causes the atom displace

ni
ments as compared with Na, ,As. To this assumption fits the observation (78Gre) that LAF
crystals smaller thun 1')()(),3\ (becoming hotter) are transformed in the primary ray of an
clectron microscope to the Na_jAs tpe while larger crystals remained in the LAF3 type. A

thermal analysis of LuF., up to high temperatures appears desirable.
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CeFx(LuFE,SR42,166), (18,54 4+126,60+36+108) =H7.11;7.27A. The phase must be
isodesmic to LuF:!. This remark shall be omitted in the following itpLaFu, the structural
prototype indicates here sufficiently the binding.

CcFrl(ZrF4,N(}.24.SR12.le,drwSR29.2bI) has a (.‘eFR coordination in antiprismatic
from. A binding proposal must be postponed.

PrF (LaF ,SR18.576), «=H7.08:7.24A.

PrF (ZrF 73Pie), «=N12.47;10.54;8.18A126.4°.

NUF (LaF,,SR21.208), a=H7.03:7.20A.

NAF (Z:F 2, T3Pie).

PmF,(LaF,73Pie). 0=6.97,7.19A.

SmF, , ,0(CaF,,73Pie), a(8,56+56,112+16)=5.87A=r,.(2) =¢,,(4}=5,.(8).

S, (hpCuF . T,73Pie), « =4.106;5.825A.

SmFL'ﬁ(hlpCd[ R, 73Pie).

SmF h(LaF,.5R17.328), « =116.96:7. 16A.

Sml,.r(YF,.r,73Pie), a= =6.07:7.00:4.41A,

IuF (Cai- ,SR7.8), a=5.83A, half filled f shell.

1 Zp(Pb(l JJ3Pi2), a=3.30;6.32;7.35A.

L:uz h(LdF \SR17.328), «=116.92;7.09A.

TOYE, r’73P|e) 0=6.02;7.02;4.40A.

GdF h(LdF ,73Pie), =H7.06;7.20A.

DdF T(YF, r73Pnc) 0=6.57;6.94;4.39A.

TbF h(LaF 73Pie), a=H7.03;7.10A.

TbFu.r(YFﬂ:r.TSPie)‘ 1=6.52,6.95:4.39A.

THF (ZcF | SR18.354), =12.11:10.15;7.92A126.1°, half filled f shell.

DyF ,.h(LaF,,73Pie), «=H7.01;7.05A.

DyF, r(YF,.r,73Pie), a=6.47:6.90;:4.38A.

HoF .h(LaF,,SR17.328), «=H6.83;6.98A.

i—loF (T(YF,.1.73Pie), =6.40:6.88:4.38A.

ErF h(L.aF JT3Pie), a=H6.97:8.27A,

ErF T(YF, r73Pie), 4=6.35,6.85;4.38A.

Tsz(CaF:,Z,BPEe), a(8,32+56,112+16)=5.6()A=eC(2)=CB(4)=gC(8). It appears that
the Tm4f electrons take part in the gccorrelation.

TmF, h(YF,.h,73Pie), a=H7.03:8.35A.

TmF ,.r(YF .1, 73Pie), 0=6.29;6.82:4.41A.

YbF, (CdF ,73Pie), a=5.60A, fully filled f shell.

YbF h(YF .h,73 Pie), a=H6.99;8.32A.

YbFB r(\fF3 1,73Pie), a=6.22;6.79;4.43A.

LuF , h(YF ,.h, 73Pie), a=H6.96:8.30A.

LuF,.ri(YF,.1,73Pic), a=6.15:6.76;4.47A.
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AckF (LaF, SR12.165), rl(18.234.300+36)=H7.41;7.55A:h('."(\/dj:d-.'!/:i):
"r';li(‘“?’:;g/‘.i)25':'_‘![(‘/52:19/3)‘

ThF (ZrF ,SR12.168), a=13.1;11.0;8.6A126°.

PaF (ZrF ,SR18.354).

Pa,F,(C4.18,73Pie), a=8.49A.

PaF‘)(UF‘3 r,U4.20,73Pie).

UFS(LaF:;,SRZO.ZZO). a( 18,126+ 126,300 +36) =H7.20;7.35A =F:('tll(|,"4.3;4.8/3) =
cauV13:19/3) =45, (V52;19/3).

UF (ZrF ,.SR12.168,drwSR29.261),a=12.82; 10.74;8.41A126.17°.

UF .p(F ,73Pie), ¢=6.34A.

UQFg(B4,]S.SRI1.290,drw045ch.284) shows UFg coordination with all U equivalent.
11(36.156+252,400+72}=8.47A=eF(2)=rC(8)=qI.\(8). Apparently the electron density is so
high that spin compensation is no longer important.

UF..h(U1.5,8R12.169,drw64Sch.284) contains a slightly strained F1 partial structure of
ﬂuorme with a= tp (JZS 1). The U are in UF |F2 , coordination so that the phase is not
volatile. The pale blue crystal is an isolator and suggests the ¢ correlation of Ne and the Ue
electrons will be trapped near the F. a(12,36+70,100+20)=6.53;4. 47A=¢ (JZS 1.1)= e
(V40:4.5) =g, (v40;4.5). The ¢ correlation is nearly fully occupied while ¢ is only occupied to
0.7. The sllghl strain of the fluorine packing is caused by 9 forming a CuAu type com-
pressed for spin compensation.

UF, r(U4 20,SR12.170,drwibid.) has a UF3 a2 coordination with all U equivalent. This
closer packmg must result in a smaller electron site number per atom. (48, 144 +280,400+
80)=l1.47;5,21A:PF(J8;2.5/2)=(:(-7(J128;5)=_q'_.(\/128:5). The g site number has decreased
from 57 in hto S3inr, as in h the la,| /]« | ratio is strained for spin compensation of g.

UF (04.24,5R 14.33) exhibits a close packing of fluorine with a stacking along a,
of ++ - - and with UF . coordination. It boils at 57 °C. The numerous core electrons of U
favour the close packing of the fluorine atoms. The strong ionisation of the U means that the
correlation density of the Ue electrons moves from the summit of the d shell to its spur.
(24,72 + 168,200 +48) =9.’~)U:8.‘)():5.2IA:rlv.“(4/3:3:v’3):(‘CH(16/3:6;2J3)=,r/b."(16/3:12;4,/‘3).
The g correlation favours the sequence of signs of dipole vectors in a direction nd4/5.3=
0,0.8,1.52.25,3.0, i.e. ++ - -

NpF:;(l.aFZE.SRIZ.le) a=H7.13;7.29A.

NpF (ZrF | SRI2.168) 2 =12.70;1 0.64:8.33A126.17°.

NpF (UF ., 73Pie), a=9.91:8.97:5.214.

PuF, (LaF, SR12.165), «=H.7.09:7.25A

PuF (ZrF SR12.168), @=12.62;10.57;8.28A4126.17°.

PuF (UF 7'§P|e 0=1.95:9.02;5.26A.

AmP?(LaF_ SR12.165;17.328), «=H7.07;7.25A.

AmF ;(Zrl" I,SR 18.354), «=12.50:10.47;8.20A126°.
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CmF,(LaF,,73Pic), a=H4.047.18A.

CmF | (ZcF ,SR21.206), 4=12.45;10.45:8.16A126.50°.

BKF,.h(LaF,,73Pie), a=H6.97:7.14A.

BkFg.r(YFﬁ.r.BPie), 0=6.70;7.09;4.41A.

BKF (ZF ,73Pie), a=12.47;10.58:8.17A125.9°.

CIF (YF,.r,73Pie), 4=6.65;7.04;4.40A.

TiFH(VF;‘,RZ.B.SR18.351,drwf»48ch.283) is DhtpReOH, i.e. Ti are surrounded by nearly
regular F-octahedra slightly rotated around Uy and sharing corners. Since the basal plane
decreases by the inhomogeneous deformation the axial ratio \a3[/| al\ increases. There are
6 Ti and 6 F layers parallel 10 a),a,. a(84,96+126,48+36)=H5.44;]3.61A=eH(\/4.3;5,5/3)
=c(7."(\fl3;22/3)=g”|(v’52;22/3). The e correlation is only partly occupied and d, is strong-
ly strained. The parameter z describing the rotation of the F octahedra is a function of the
axial ratio (71Mic). Just as CaTiO_,l(ClAl.3.SR1.300) is thpReOJ(ﬁIiing). the ferro- elec-
tric phase LiTaO, (R2.2.6,SR32.312) is FhEpVF:‘ and fits, together with further isotypes, to
the 2~ | u3|/| a, | relation mentioned.

TiF (C,73Pie), «=8.24A.

ZrF (04.8,73Ple), a=4.00:4.91:6.56A.

ZrF (htpRe0,, 73Pie), ¢=3.96A.

ZrF .h(UF N6.24,SR 12.168,drw29.261), a=11.71;9.89;7.66A126.15°.

ZrF4.r(MSZ.208,SR29.439).

ZrF i(F2.8,73Pic), a=7.88A.

HEF (T7.28,73Pie), a=(28,154+ 196,196 +56) =7,85;7.67A:9FU(J8;4/2) =cy(V32:5.5)=
4.(/128;11). The binding suggests that the filling of ¢ is more important than that of ¢, it
appears to be noncollective.

HfF4(UF4,ZrF4.h,SR12. 168), a=11.70;9.86;7.64A126.8°.

VF (TiO,.r, MgF ,,SR45.383), a(10,32+28,8) =4-80;3-24A=EC‘(\/5;1-5) =p(v20:3) =y,
(y80;6). The o correlation displays overoccupation which may be the cause for the mag-
netic structure at low temperatures (73Pie,82Bau). The TiOQ.r type does not become stable
in NbF,; and TaFM because of its high ¢ site number.

V,F (+T,73Pie) is reported htpVF,.

VF,(R2.6,se¢  TiF,,SR15.145), (30,96 +126,48) =HS. 17;]3.40A=cr_,"(\/4.3;7.7/3) =Con
(Jl3;23/3)=gFH(V’52;23/3). It is seen that the increase of |aa|/|a1[ as compared with TiF
may be caused by the e correlation. Since '\I'F3 is Dhlpr:O3 the site number rule (86Sch)
forbids its occurrence in NbFM because F{eO:s is loosely packed.

VF4(04.16,73Pie) is pseudo hexagonal with a=aVF3(—1,1,(];1,1,[);0,0,1/3). (20,64 +
112,32)=9.35;5.33;5. 16A=a(:"(3;2/2;4/3) =cpy(61V12:16/3) =gCH(12;4J3;32/3).

VF (08.40,SR34.172) LhipNaCl with a=ay_ (1,0,-1.50,4,0;1,0,1.5). Forming the
determinant shows that 48 F sites are available and 40 ate occupied i.e. ,:'\";.S(F&S/ﬁ while
in ReOa only 3/4=4.5/6 are occupied because of a higher ¢ electron offer per F in say SCF3
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(ReOs). Each \I"Fﬁ octahedron shares two F lying in o direction with another octahedron to
establish the composition. Therefore the V atoms form separated zigzag chains in a, direc-
tion and there are 4 chains in the cell. The binding may be (40,128 +280,80)=5.40,16.72;
7,53‘;\=PH’.(2;6;4/2)21-(3(4,[2;12\/2;8)=gF(4\/2;12J2:8), ¢ is here underoccupied but in CrF5
(VFS) fully occupied. The number of ¢ sites per 4 fluorine sites is 64, but f\’rsfft’c):lt)_Z. This
is with respect to the N'hFM structures, a typical example of the site number rule.

NblFﬁ(B6.15,SR30,261) LhtpNaCl, (I:a.\la()l(z)‘ 20 Nb-lacunae, the 12 Nb form two
octahedral clusters (64Schi.81Sim) centered by a fluorine lacuna. o(60,216+210,192+60)=
8.19A :cc(4):cC(8):yF(8), It appears that in Nl:;FM compound formation begins when
de=2du'

NbF,.i(ReO,,5R20.223,73Pie), a(5,18+21,16+6)=3.90}§=em.(,/3.2;2/2)=crc(4)=gF(4).

NbF (SnF,,UL.4,73Pie) LhipNaCl, a=uNaCl(1:2), the fully occupied fluorine partial
structure yields NbF, ., coordination. (10,36 +56,32+16) =4.08:8. 16A = ¢ (3.2;4/2)
:,‘(_;(4:8)=98(4;8)‘ The rare HT correlation only approximates the collective property of the
bonding type

NbF_(MoF,N4.20.5R29.258) LhtpNaCl, a=ay (3:5,-1,-3,5.1;-2,02,)/8, 32 Nb-
lacunae. Contrary to NbF4 each (ml)mcl layer is occupied by Nb forming squares with
d:aNaCl as in NbF4. From the cell £=9.62;14.43;5.12A96.1° follows the NaCl type subcell
and the teative binding «'(4,15+28,13+8) :4.IA=HH(J2:'1.S)=<;C(4):gF(4), ¢ is fairly occu-
pied by the electrons of the ¢ united with the ¢ correlation.

TaF,.i(ReO,,5R15.147), a(5,22+21,28+6) =3.90A idm NbF3.i.

TaF (MoF, SR29.258), 2=9.64:14.45;5.12A96.3° idm NbF .

CrF,(CuF,,M2.4, SR21.204), DhtpTiO,.r, (12,32 +28,12)=4.73,0,-0.40;4.72:3.48A
=, (¥5:2.35/2) = (V20;3.5) = 1 (y80;7), The ¢ correlation shows weak Hund insertion but
takes an interesting kind of commensurability to ¢ and g The matrix element 3.5 seeks more
commensurability which may cause the monoclinic deformation. With this structure also the
irregular axial ratio of TiOz.r isotypes should be compared (71Bau).

CrQFﬁ(N4_IO,SRZQ,ZSS,drwibid.) has 4Cr in CTF4/2+2/3 and 4Cr in CrF4/3+2/2 condi-
nation. It was inferred from this that the phase is to formulate Crﬂ'Crl'Fé. However, since
such an explapation is not generally possible, the electron correlation must be considered,
(48,128 + 140,56) :6.43:7.54;—4.38,0,7.44A=eé(J:JS;J;S) = “C(7§3§8)=9‘c (10;y128;/128), as
written for the diagnenal cell. .'Véf;(_):ZZA while in a L, htpNaCl Ng?r) =16 (sec NDF e.g. of
825ch).

CrF(VF R2.6,5R21.204,24.272), 2(36,96+ 126,48) =H4.99;13.22A =¢;,  (/4.33:8/3)
=cCH(Jl3:24/3)=yb.ﬂ(‘/52:24/3). The oxidation number 3 must be formed by CrCr2".

CrFa(VFﬂ,O&tID.T}Pie), a(48.128+280,94):5.5‘,16.3;7.415.:eFU(Z;ﬁ;4/2)= 0(1(4\/’2;
12y2;8) :gp(4\/2;12J2;8). The Cr3 must be understood as Crf*Cr#*. A phase Af'l:ﬁ occurs
with Mo and W. Here it does not become stable because it requests a too high ionization.
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MoF(VF,,R2.6,5R24.274) has a slightly higher axial ratio |a3\/|u1| than CrF3 since
the additional core electrons provide a compression of the cell. a(36,108+126,96+36)=
}!5.21;14.41/5\=ef,11(J4.3;8/3)=CCH(J13;24/3)=ym(\/52;24/3). The compression of e favours
commensurability,

M0F5(N4.20,NbF5,SR27.445) cannot be itpCrFﬁ(VFi) since that structure has too many
fluorine lacunae, it is L, htpNaCl conforming to the site number rules. Mo in the Na sites
form squares with edge Syacr 2=M9.61;14.22;5.16A94.35°, a plane corresponding to
(001), -, s (101). A binding has been proposed for NhF‘_.).

MoFs.r(OsFﬁ,B1.6,5R41.151) contains isolated MoF; octahedra with F on fourfold axis
but suffering rotational disorder. The melting temperature is 17.4 °C. a(12,36+84,32+24)=
azzi&:en(z) =¢,(4)=g,(8). The OsF(B1.6) type is not restricted to A® elements, it occurs
also in TcFG,RuFB,RhF6,Ptl-'-'ﬁ,'l“e]?ﬁ etc.

MOFG_I(UF6,04.24,SR4L151.drwibid.) transforms at 263 K with 149% volume decrease
from r. a(24,72+168,64+48)=9.6I,8.7S;5.07A=t:m(4/3;3:v’3)=(-(‘”(16/3;6;2J3)=9FH (16/3;
12:443). The cause of the transition r—I is a higher density of ¢ and g. While :\"é'ft" =73 in
h, here s\r'é’(*b):ﬁf\, It has been shown at UF that the element 16/3 reproduces the ++- -
stacking of the fluorine partial structure. The stability of the UFﬁ type in TcFl,
RuFﬁ.],RhFG,PtFG.l suggests that ¢ is decisive for the structure.

WF5(M0F5,NbF5,73Pie), a=M9.61;14.26;5.32494.6° idm NbF.

WFs.r(OsFﬁ,Bl.G,SRd,Z.165) melts at 1.9 °C, a(12,44 +84,56+24) =6.30A idm MoF .r.

WFG.I(UFG,O4.24,SR4]. 152), a(24,88+168,160) =9.68;8.81,5.09A ideoFS‘l.

M11F2(Ti02.r,VF2,SR13.348), is antiferromagnetic (SR15.359), o(14,32+28,12)=4.87;
3.311&=eB(\/5;1.5):cB(v’20;3)=gc(\/80;6). While e,
structure here N is fully commensurable, ,-v_é?é):zo_ The low ¢ occupation causes various p
phases.

ManApl>20kh(FbO,2.m.04,8,SR28.72.30‘4¢9, antiithe,zN.dnv&Sch.ZS'T) has a F(Mg)
partial structure with a=rzMg(0,241;0,2,1;1,0,0) and MnF5 3 coordination. The Mn form
zigzag chains along a, whence a, is "too small", a(28,64+56,16)=4.96:5.80:5.36A = oy
(7.5/3;1.9;2/2)201*“1(15/3;3.8;4/2)=,r;éH(15/3;7.6;8/2). The commensurability element 15/3
favours the + - stacking of the fluorine layers perpendicular to a. The e correlation is fully
occupied. Néﬁ‘é =19 conforming to the rule that pressure decreases the site number,

MuF, .p,>50kb(T4.8,SR30.449), a(28,64+56.24)=5.20;4.97A:e‘;.u(v‘8;3.5)=cl;,U (¥32;
1/2) =958, Né‘(kéfl&'f.

MnF?.p3>80kb(PbCI2.CaF ,2.p,04.8,73Pie), a(28,64+56,24)=3.32;5.56,6.45A = eFU(Z.S/
2;3;3.5):cFU(S/Z;ﬁ;T):gC(S;ﬁJZ;'Iﬁ), Ng?g):ﬂ.S.

MnF (N6.18,SR21.207) Dhtp‘v’Fs, a(84,192 +252,96) =8.90;5.04;13.45A92.7°= €h
(‘f3‘25;13/3):cCH(‘/B:M/B)=9Pii(‘/52:24/3) as written for the hexagonal cell.

TcFﬁ(VF5,73Pie), a=5.76,7.75;17.01A idiFs.

TcFG.r(OsFG,MoFGBPic), a(14,36+84,32+24) =6.16A=P“(2):cF(4)=yC(8).

of CrF2 caused a deformation of the
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'l'cFG,l-iZhHK(UF“,MUF”.|,73l’ic), (28,72 + 1{18,48)=‘J.55;8.74;5.02)Z\ [denFﬁ.l.

Rcl*'ll('l'Z-’s.ib,BFic), a{ 168,528+ 672,672+192) = 10). 12;15.95A.

ReF‘,,(VF__.,()RAU,‘BI"ic), 0=5.70;17.23;7.67A.

ReF .r(OsF , MoF .r,73Pie), «=6.26A.

RcFﬁ.l(UFu,?}I’ic)‘ 1=9.61:8.76:5.06A. The oxidation number 7 does not occur because
it requests a too high ionization.

FeFy(TiO,.r,MgF SR 18.348,17.327), u(16‘32+28,12)=4.70:3‘31A=n”(‘f5;1.5)= cB(JZO;
3)=ﬁr(~/‘20'.3)‘ As with all bindings this proposal can be no more than an aproximation, for
instance the commensurability element 1.5 might be replaced by 1.6 to provide a better &
occupation.

FezFS(T12.30,73Pic). @(96,192+210,84) =8.05;9.56A = e (VI8:5) =, (72.10) =9,(7210).
The over-ocupation of ¢ suggets the presence of a b correlation. It should be appreciated that
r{q(FezFﬁ) >d {FeF,).

FeF (VF,,R2.6,5R21.206) is stable aithough MnF’:i was strongly deformed. a(48,96+
126.48)=HS.20:13.33A:P(1]|(J3.25;11.5):::(;"(\/13;23/3):,01‘.“(J52:23/3).

RuFa(VF:t,RZ.G,SRZI.ZUG), a(4&i08+126,9()+36)=H4.97;13.7()A idm FeF.J.

RuFa(M8.40.SR29.260) DhtpMoF, and LhtpNaCl with no fluorine lacunae. a=12.47,
10.01;5.42A99.83°.

RuFﬁ.r(OsFﬁ,MuFﬁ.r‘Bl.6,73Pie), a(16,36+84,32+24) =6.11A, [mecFG‘

RuF I(UF,MoF ., 73Pic), a=9.44;8.5%;:4.98A, idmTcF 1.

OsF(RuF ,SR37.177), ¢=5.53,9.91;12.59A99.5°.

OsF.r(B1.6,5R22,233), 4=6.23A idmTcF .r.

OsFI(UF ,73Pie), 0=9.59:8.75:5.044, idmTeF ..

CoF,(TiO,.r, VF,,5R21.209), (18,32+28,12) =4.70:3.18A=ec(~,/10;2) =0 (v203) =g, e
0,6). It appears curious that the F2sp electrons are in the ¢ correlation together with the
Co2sp+3sp electrons instead of entering the ¢ correlation with a more similar electron dis-
tance. However, the problem which electrons from a common correlation depends on their
interaction, and this depends also on the angular quantum number. Furthermore the strong
dependence of the distance rlr on the mole fraction Nl’, should not be understood as an ioni-
zation since the correlation point needs not be in the summit of a shell but is preferentially
in the spur of the summit (83SchFig. 1).

CoFQ.p> 130kb(htpCaF,,73Pie) indicates that the pressure decreases essentially the
fluorine ionic radius, so that a CoF, coordination becomes stable. (36,64+56,24) =4.91A=
eﬁ(\/&2.5)=cF(4)=y(:(ﬂ). Apparently the spin compensation is sacrificed to the close
packing in ¢.

CUF,J(VFS,RZ.G,SRZ1.2()6), £l(54,96+]26,48)=H5.04;]3.58A=E(':H(\/4,3;12/3)=CCH (V13;
24/3) =gE."(,/52;24/3). A higher fluoride is not formed since Co is not electropositive
enough. The calculation of the average atomic volume shows that higher fluorides should
have a higher atomic volume. The difficulty to increase dc prevents the stability of higher
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Co-fluorides but not of higher Rh- or IrF,, phases.

RhF (PdF,R2.6,5R21.206,drw645ch.283) has the same space group as VFa, but the
parameters form now 6 undistorted hexagonal planes parallel to a0, of fluorine, stacked in
+ - sequence in a, direction. a(54, 108+126,96+36)=H4.88;13.SSA=eC,H(J3.25;12/3)
=r(,“(\/13:25/3)=,qF“(J52;25/3).

RhF (RuF,SR39.138), 4=12.34;9.92,5.524100.42°.

RhFﬁ,r(OsF6,73Pie), a(18,36+84,32+24)=6.131?\:eC(V’S;Z_S):cF(4):gC(8),

RhFﬁ.l(UFS,'f}Pie), 0=9.40:8 54:4.96A idm MoFﬁ.I.

IrF,(PdF ,,SR21.207), a(54,132+126,168+36)=H4.93;13.83A=e(_:.“(v‘3.25;12.5/3) =c
(y13;25/3) ngH(JSZ;ZS/S). The ¢ correlation is collective with e, and highly occupied,

lrF‘;(SZ.S,SR4().294), has a IrFM2+2 coordination, see PdF4 isotype, {72,176+224,
224+64)=9.64:9.25:5.67TA = (4:4:2.4) = (8;8:4.8) =g (16,16;9.6).

IeF (RuF,73Pie), 4=12.5;10.0;5.40A499.8°,

IrF r(OsF  SR22.233), u(18,44+84,56+24)=6.23A=c‘(_.(,/8;2.8) =e.(4)=y,(8).

lrFﬁ.l(UFG,O4.24,73Pie), u(36,88+168;I12+48)=9.58;8.73;S.04A=ri...u(4/3;3;y/3)= Con
(16/3;6;2J3)=g‘F1‘I(16/3;12;4\/3). The Hund insertion in ¢ causes the isotypism MoFs.l
—lrFﬁ.l.

NiF (TiQ,.r,SR21.209), a(20,32+28, 12)=4.65;3.08A =e[-!(‘/5;2)=c‘B(\/20;3)=eC(J80;6). g
is highly occupied and strongly compressed.

NiF 2l<'/’.’)K(htp'l'i02.1','/‘3Pie). a=4.648;4.647;:3.074A. Perhaps in ¢ spins are odered.

NiF,.p(htpCaF . 73Pie), a(40,64+56,24) =4.84A=ef}(\/8;2.5)=cF(4)=gc(8). The higher
compessibility of fluorine favours the NiF8 coordination.

PdF (TiO,.r,SR22.233), (20,36 +28,40) =4.96;3.394, idmNiF,.

PdF,.p(CaF,,SR45.384), a(40.72+56,64+16) =5.32A =, (/8:2.8) = (4) =7 (8).

PdF (R2.3,5R21.206,drw645ch.283), a(60,108+126,96 +36) =HS.01;14.13A= €5
(‘/3'25‘]9/3)=“cn(‘/13;25/3):5'}‘11("’52;25/3)' unfortunately, e is quite underoccupied.

PdF (IrF ,S2.8,SR44.140,drw ibid.) LhtpTiO,r a=a .., (2). (80,144 +224,128+064)
=9.34;9.24;5.83A:el‘,U(\/ZO;4/2)=c(-:(y’80;6) =gF(¢'80;6). The compliance of the ¢ correlation
is impressive.

P(F (M4.16,73Pie, itpPdF,?) 0=6.68;6.68;5.71A92.02°.

PtF .r(CsF ,5R26,301), a=6.21A, idmlrFr.

PtFﬁ.l(UFG,SRZ(JJ()l), 2=9.55;8.71;5.03A, idmIrFﬁ.l.

CuF(ZuS,SR3.7) 0=4.26A was doubted (SR18.350).

CuF,(M2.4,5R21.205), DhtpTiO,.r, (2,20,32+28,12) =4.59,0,0.39;4.54;3.30A
xbc(ﬁ.s;l.l) =, (V10;2.3) =, (v20:3.2) =gc(J80;6.4). The monolinic deformation provides
an improved commensurability for ¢. A higher oxidation number does not occur since the d
shell lies now deeper than in A%..10,

AggF(Cdlz.HZ.1,SR31.83,dr\av64$ch.349) has a brass-like colour and contains Ag in

ci
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close packing with stacking + - and with F in octahedral holes. «(2,20,36+7,32+2)=H3.00;
5.69A =bey( 1;2.7/3) =¢|_:"(2;5.5/3) =13BH(2: 19/3) =ycu(4. 19/3).

AgF(NaCl,SR1.73), a(4,40,72+28,64+8)=4‘93A=bc(\/25;1,6):rF”(JlO;4.5/2) =rB(J
20;4.5)290(\/80;9), \;f:] =22. The phase is stongly heterodesmic to NaF etc. and has there-
fore different physical properties.

AgF,(CuF,,SR37.178), (2,20,36+28,32+8) =4.61,0,-0.40;4.59;3.41A. The atomic vol-
ume of this phase is so similar to that of CuF2 that a confirmation of the cell appears
desirable.

AgF,(O4.8,SR37.178) has a quadratic .c\gF“_z coordination. «(4,40,72+56,64+16)
:5.07;5.53:5.81A=5F(1)=r.B(.J8;J8;3)=rC(J32; ’32;6):%(\/32:,/32;6). It appears possible
that g, has a deforming influence similar to that in TIF.r.

AuF, (H6.18,SR32.155) is said to have a strongly distorted AuF, coordination which
should be described as AuFQ1 coordination. There are 6 equiditant F layers parallel to ¢
a(6,60,132+ 126,168+36)=H5.15:16.26/&:&(;"(1:6/3)=t—F"(V’4.3:16) =00y (V13:28/3)
=95y (V13:56/3).

ZoF,.r(TiO,,.r,SR21.209), u(4,20,32+28,12) =4.70;3. 13A=bB(\/2,5:l):z',_“(,/!ﬂzii/zh B
(JZO;J):_:;‘,(V"&O;D), \S'{‘ [ﬁ) =20. b is strained while ¢, ¢, g are quite weakly compressed.

ZnF,.p (MnF,.p, T4.8,73Pie), a(8,40,04+Sb.24)=4‘91;4.6(aA:h|_.i:(2:2.7/2) =lv8;

2.7 = (¥32:5.5) =g, (V32;5.5), f\féf(‘z):l{& e does not completely imply b, but ¢ is some-
what underoccupied so that P, becomes possible.

ZoF,.p,(ZrO,,.r,M4.8,73Pie,drw4Sch.278) D'htpCaF, a(8,40.64+56,24)=5.05,0,0.97;
4.96;5.20A. Since this phase has a larger cell (V=130.2A% than p (V=1 12.3A%) something
must be mistaken.

CdF (CaF ,SR15.144) n(8.40,72+56.64+16)=S.39A=hu(1.5;1.8)=eu(3) =r'(_'(6)=gu(6).
s\"éi?z.l:l& At lower temperatures a symmetry decrease might be expected because of the b
correlation.

CdF,,.p(PbCl,,04.8.73Pie, drw64Sch.322) RDhtpCu. a(8,40,72+56,64 +16)=3.37; 5.69;
6.73A= bF[J(l.T/Z;l.SJZ:J.TSJ 2)=PC(2.5;3¢2;3.5‘/2)=CFU(5/2;6;7)=yc(5;6v’z;7q‘2), f\’é?b:
17.5 conforming to the site number rule.

HgF(HgCl,U2.2,5R20.214,drw64Sch.191) RDShtpNaCl with a=aNaCl(1N2;2). a(8,40,
88+28,112+8) =3.66;10.90A=bF(1;3)=eB(2;6)mr0(4;12):gp(4;12). 0 is only partially occu-
pied but e is fully occupied by 4 and e electrons. The matrix element 3 causes the shear in
HgF as compared with NaCl (64Sch.100). A low temperature phase corresponding to TIF.r
has not yet been found.

HgF (CaF,,5R3.20), o(8,40,88+56,112+16) =5.54A =by(L5:1.8)=¢(3) =cc(6) =g(6).

B,F .|(M4.8,SR22.230) is a molecular structure. a(12+56,24) =5.49:6.53;4.83A102.5°.
Analysis is postponed.

Ang.h(htpReOS,SRIB.MO). a(3,29.8) =3.58A=bp(1)=cF(2)=gc(4).

20,

122
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AIF ,.r(htpVF ,R2.6,5R3.40), o(18,48+126,48) =H4.92; 12.48A =0, (2:5)=¢,
=g (4:12/3).

AIFi(T2.6,73Pie), a(6,16 +42,16) =3.54;6.00A=0F(1 13.5/2) = (2.7/2) =g,(47).

GaF ,(VF ,,R2.6,5R23.289),4(18,60,96 + 126,12+ 36) =H5.00; 12.97A=b},ﬁ(ﬁ.2;5.6/3)
=6y (V3:25:23/3) =y (V13:23/3) =gy (V52:23/3).

InF (VF,,SR31.260), a(18,60.108+126,96+36):HSAZ;14>43A=bm(,/3.25;6/3) =¢
(¥3.25:24/3) = ¢ (V13:24) =9, (J52:24/3).

TIF.h(UL.1,5R33.171)  DhtpNaCl,a=ay . (1/¥2;1).  a(6,20,44+14,56 +4)=3.77;6.12A
:bF(1;3.2/2)=f3“(2;6,5/2)=cc(4;6.5)=gF(4;6.5). The fact that ¢, is fully occupied by the &
and ¢ electrons while by is not fully occupied indicates the e electrons to be decisive for the

F"(4;12/3)

BH

structure.

TIF.r(S1.1,SR3.9,40.131) DhtpNaCl A=l o a(12,40,88+28,112+8)=5.18;6.]0;5,49A.
The axes ata, of h split into alund a, of r because 9p of h is transformed into g o
improve the spin compensation. The direction of compression is mixed, a,+a, and else-
where a,-a, of r. The present explanation must replace the early assumption of 35 Ketelaar
that merely the polarisation of Tl causes the deformation homeotypism to NaCl. This inter-
pretation confirms the importance of the g correlation.

TI_‘!FK(CaTiOS.BPie), a(6,20,44+21,56+6) =4.60/\=b‘~3U(J2;1.5)=eﬁ\u(¢8;3.25/2) =ce
(V20;4.6) =g,(y20:4.6).

TIF,(08.16,73Pie) htpCaF,, u(24,80.176+112,224+32)=8.35,8.23;6.26A:bFU(JSB)
=ep(43) :cc(8;6)=_(,~F(8;6). Once more the g, correlation displays the above deformation.

TlFs(YFg.OL‘».12.SR38.194),a(12,40,88+84,112+24)=S.83;7.02;4.85A=hF(1.S;1.‘)‘5;1.25)
:e],(S;S.S;Z.S)=c(3(6;7.5;5)=gF(6;7.5;5).

CF,, phases are homeotypic to organic structures and will be omitted here,

SiF.1(B1.4,SR2.37,18.353) shows a fluorine partial structure of the C1 type with 2=ag
(2), and SiF8 coordination. Small displacements of the F provide that the exact coordination
is SiF, conforming to Lewis' rule, «(8,16+56,20) =S.42A=bc(2) =cg(4) =gC(8).

GeFQ.h(M4.8,73Pic) a=7.55;8.58;4,87A has been considered as tentative by the authors.

GeFQ.r(O4,8,SR31.82) is homeotypic to PhCIQ with a=am’[ﬂ,a(16,4[),64+56,24) =4,68;
5.18:8.31A =bpy(2/2:2:4/3) =eFH(4/2:4;8/3) =gou(4/2% 16/3). )

GesFl ,(M10.24,5R39.137).

GeF I(SiF ,88Koh), a(80,20,32+56,20)=5.49A=bc(2)=¢,>U(J8;3.5)=cF(4)=gC(8), Néfé)
=25.6.

SnF,,.h(N8.16,5R27.430,42.163,45.143).

SoF,.r(016.32,73Pie).

SnF (U1.4,NbF ,SR27.442) LhtpNaCl, a(8,20.36+56,32+16):4.()4;7.93A=bF(1;2)= €
(2;4)=c-c(4;8)=gﬂ(4;8). e is not fully occupied, but in PbF it is . A deformation of e may
produce momentary dipole vectors at Sn, normal 1o a,, and favouring the observed Sn site,

Ny =26.
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POF,, n(Cal,, SR1S.145), 0(16,40.88+56, 112+ 16)=5.94A =5 (2) =¢ ($)=c,(4) =5, (8);
\/At -22 It mlé,hl be that two b electrons per Pb enter ¢ when lhcy exhiblt internal spin
wmpensanon

Phl" r(PbCl LO4.8,SR15,145),  «(16,40,88+56,112+ 16) =6.44,3.90;7. 65A = ,JE- “(2.5;1.5;
4/2)= z"(2 S5v2:1. WZ,-I) =0 (SV23V2i8) =g, (SV2;3y2:8), N M ~2()

PbF, (SnF ,SR27.442), u(8 20,44+56,56+16) =4.24;8. U3A b pl12) = (24 =c (4:8)=
113(4-8).

NF(gas,SR28.360).

NF‘.‘(gas,SRllM‘))

N,F ,(F,73Pie),a=24.95A.

PF3( gas,SR34.172),

PF (gas,5R30.266).

AsF (gas,SR40.313),

AsF . (gas,SR40.314,5ee 88Koh).

SbFs(QZ.b.SR‘J,152.35.147) is composed of SbF, but there arc three more I forming
with the closest neighbours a Sthi coordination. n(20,4(l,72+84,64+24)=7‘26:7.46:4.95A=
!:C.(JS:?.) =15C(./32;4)=cF(,/32;4)=g(3(\4‘128;8). The Hund insertion in b expresses the internal
spin compensation.

Sb F| .(M16.64,5R43.119), 4=9.32;12.07;11.60A107. 1%,

SbF_(N8.40,SR37.353), ¢=19.00;14. 10;5.29A94.0°.

BiFs.i(HZ.o,SRl9.342) LhtpLaF,, a(10,20,44+42,56+ 12)=H4.08;7.32A.

BiF,(YF,.r,04.12,5R40.134,43.340) (20,4088 +84,112+24) =6.56,7.02;4.84A =b,.(1.75;
L85;1.25) =€, (3.5:3.75:2.5) =, (1:7.5:5) =9, (T7.5:5).

BiF_(UF_ULS5.5R37. 176) (10,20,44 + 70,56 +20) =6.58;4.23A = by (V5:2/2) =wﬁ(\/10;2)
fcc(‘/ao 4) =g, {(y40:4).

SF (OsF,B1.6,5R42.165), a(12,16-+84,28) =5.92A =b,(2) =¢,(4) =g,.(8)

SeFﬁ(OsF ,74Pie), a(12,20,32+84,28)=5.99A =) a(2)= P,,(d) 13(4) ”(,.(8)'

SeF 1O.....,T3Pie)

TeF‘l(04.16,SR33.170) contains TeF F mnlecutes displaying F parallel to tly iy
0(24,40,72+ 112,64 +32) =5.36;6.22:9. 6’/'}\ (2 52.54)=¢, e 5¢v2;2. SJZ 8/2)=c,(5:5:8)=9

(10:10;16). The difference |a, [ -|a,|# mnghl come from Hund insertion in b.

TeF, o(OsF . 73Pie) a(12,20,36+84 56)=6.82A = bFU(\/828/2) e(4)= cy(d)= yC(S),

TeF !(73Pie)

CIF (04 12,SR16.165,drwibid) contains two spin compensations in Cl, and consists of
planar T shaped CEF molecules with (t ol 7A. Between different molecules d(, =3.1A
so that the coordm.mon is higher. a(28, 32+84 32)=8.82:6.09:4.52A =0 (\/8 4/2:/2)=¢ (2J8
4;2/2)= JC(NBSMZ) If b is a subset of ¢ then ¢ is somewhat overoccup:cd It must lherc-
fore be assumed that b is not under ¢. The fit of the atom sites to the binding is good.
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Following 75Wel there is no explanation from the electron pair model for the form of the
molecule.

BrFH(QZ.S.SRN.ZUZ) is composed of planar T -shaped molecules just as ClFa. (28,40,
64+84,32)=5‘34;7.3S;6.61/\=b]‘.u(2.6/3;3;3/2}=ecn(5.2/3;3;3/2) =C(,TII(10'5/3;6;6/2)=gml
(21/3;6;6/2). Once more b is not a subset of ¢ but & and ¢ are subsets of ¢« Né?:,) =47 1s not
comparable with the value for CIF, because of a strongly different electron numbers of both
phases.

BTFS(QZ.]QSRZI.ZOZ) is a filling homeotype of BrFa. @(28,40,64 + 140,48) =6.42;7.25;
7.8515‘:&]:“(3/3;3.2/2;3) :PCII(6/3;3.2/2;3):0011(12/3;6.4/2:6) :5'1311(24/3;6'4/2;6)' It ap-
pears remarkable that the binding is rotated as compared with that of BrFS.

IF (N10.50,5R21.201,40.132) a=15. 16;6.86;18.20A93.23°.

IF {OsF  SR27.446), a(14,20,36+49,32+28) =6.28A =b,(2)=¢,(v8;2.8) =, (3Z:5.6)
=yl<\(\,/32;5.6).

|F7.1<]53K(Q2.14,SR27.446) consists of IF? molecules, «(28,40,72+ 196,64 +56)=6.14;
8.87:8.74A = (V10:3/2) = (V20:3) =, (V80:6) =1,.(V80:6).

KrF,(T4.8,73Pie), n(32,40,64+56,24)=6.53;5.83A=b()(\/10;3.2)=e¢(.f20;4.5)= cFU(J40;
9/2)=3.(80;9). The stability of noble gas fluorides proves that spins near A'8 elements
may exist which are not internally compensated, in other words, in Kr element e.g. there
must be besides ”:bc(4) also u=bF(2) weakly present.

XeFZ(U1.2,SR28.73) contains linear FXeF molecules along y, a(16,20,36+28,32+8) =
4.32;6.99,7\=hFU(2;4.S/2)=eU{J8;4.S)=cFU(4;9/2) =_r,'C(J32;9). It is clearly seen that the
matrix element 4.5 warrants the collective property.

XeFa(M4.12,SR28.74) contains linear )(eF2 and planar XeF 4 molecules. a(32,40,72+84,
64+24) =6.64;7.33;6.40A92.67°=hFU(\/8;4.S/2) =e(414.5) =, (V32:9/2) :gc(8;9). The bind-
ing is written for the quasi tetragonal cell a.

XcFll(M2.8;5R28.75) is 2 B1 type packing for planar XeF, molecules. a(16,20,36+56,
32+16) =5.05;5.92;5.77A99.6“=b[-3(2;2;2)=cB(JS;2.5)=cB(4;4;4)=_r,-C(8;8;8). It might be that
the commensurability element 2.5 causes the monoclinic deformation.

XeF .r(M8.48,SR37.354;73Pie, a(64.80,144+336,128 +96) =9,33:10.96;8.95A91.9° =bpy
(\/13;6/2)=EC(J26;6)ZCFU(J52;12/2) =gH(JIO4;12). The striking phenomenaon that the ¢ cor-
relation is fully occupied by b+e+ ¢ electrons must be understood by the assumption that the
correlation sides need not lie in the summit of the electron density of 2 band but may lie in
its spur. The phenomenon is mitigated be one spin per Xe being internally compensated.

XeF5.11(016.96,73Pie)_

XeF .1,(F36.216,SR40,133).

XeF5.13(M64.384,73PEe).



Concluding remarks

The high electronegativity of F causes that Lewis' rule of spin compensation holds quite
good in fluorides. Where the oxidation number of the cation is smaller than the maximum
oxidation number, there must be assumed internal spin compensation. This explains why
elements with even number of valence electrons display preferentially even oxidation num-
bers, and elements with odd number of valence electrons display odd oxidation numbers.
Were this rule is not fulfilled a mixture of oxidation numbers must be assumed. The fact
that these exceptions are possible clearly shows that spin compensation is not the only cause
of stability. An additional cause of stability is the spatial correlation of the electrons. This
spatial correlation of the electrons may be uncovered by first analysing the spatial correla-
tion of the valence electrons (64Sch). Such a kind of analysis soon shows that deeper shells
of electrons are influential. This observation leads to the concept of a collective bonding type
i.e., of a bonding type in which the lattice of the averaged 4 correlation (83Sch) is a sublat-
tice of the averaged ¢ or ¢ correlation, the e correlation is a sublattice of ¢ or ¢ and ¢ is a
sublattice of ¢. Of course this is a model, i.e, an approximation to reality, but it contains
more parameters than the model of ionic bond and the model of covalent bond. Therefore
the electron correlations model allows to find bonding types where the earlier models met
difficulties. Another advantage of the electron correlations model is its generality. It contains
the ionic and covalent models in it while the earlier models do not contain the correlations
model in them. Therefore earlier valence rules such as Lewis’ rule or Zintl's rule may be
expressed in terms of the correlations mode! i.e. they are compatible with it. While the ionic
model is restricted to the ionic compounds and is barely valid in covalent phases or metallic
phases, the correlations model is valid in all kinds of phases. It even tells why the bonding
types are valid in certain homologic classes. For instance in AlAwllT phases the b electrons of
Al are distributed over the whole ¢ ceil so that it may be said they go over w0 Al7 i.e. they
charge the A7 anions. Or in Al phases, the § electrons form a 6 correlation of high com-
mensurability to the F2 structure just as the "bonds" of the covalent model; of course there
are also differences between the models. For instance the "bonds” of the covalent mode] of
Alt form a bad spatial correlation since they interfere near the Al4 core instead to avoid
each other. Finally the generatity of the correlations modet is the reason why new stability
rules may be formulated for instance the shear density of homeotypes of CuﬂAu is governed
by electro dipoles generated by the b correlation at the minority component (64Sch). Or the
theory of packing density (40Deh,61Par) is transformed, by taking the electron correlations
into account, to the site mumber rules (86Sch) telling which influences cause a decrease of
site number in a low correlation. Or the cause of the validity of Zintl's supply rule lies in the
fact that the Al-2 elements contribute essentially only their b electrons into the binding
while the AS--17 elements display a strong influence of their ¢, ¢, g electrons.

The real existence of the assumed correlations can be made probable by analyses like the
above one. Therefore the continuation of such analyses appears desirable.
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