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Abstract

A collective binding is described by a single averaged correlation ¢ and allows therefore
a simplified argument for stability. The averaged valence electron correlation & is generally
a sublattice of ¢. It appears that the fH(Be) electrons are in correlation with the ¢(Al.-3)
electrons lying below A(A!-3) or with the «(A*-19) electrons lying above «(A*-'0). This dis-
tinction  explains why in A1.3 BeM mixtures the minimum mole fraction of stable inter-
mediate phases is NBC:().X, for Npe <08 the distance d(Be2sp) is strained by the Be-dilu-
tion and falls out of correlation with «(A!-3). The small b contribution of Be causes that
the Be partial structure of a Be-rich ABCM phase is homeotypic to a close packing in which
two or more Be are replaced by one A'-3 (multiple replacement structures). These struc-
tures are not possible in AB ,  or AC,, phases because of the larger b contribution of B or
C. The various multiple replacement structures are chosen as to give an cnergetically fa-
vourable commensurability of an appropriate ¢ correlation to the crystal cell a. The Be-
poor phases are homeotypic or isotypic to corresponding borides. The assumption that elec-
trons below ¢ (/ electrons) take part in g is necessary. It allows for instance in CuBe(CsCl)
the binding a=_qF(2) and yields thus a simple interpretation of CulABeO.(',h(W) by a com-
pression of Y 10 9p- Similarly the nonstoichiometry of Cu0_7SBe2.25(MgCu2) finds an cosy
explanation.

Introduction

The equilibrium chemistry of two companent phases containing Be is based on the des-
cription of composition and structure of the stable compounds (58Han,65Hau,67Pea,
T1Eck,73Fer, 73Gir, 79A1d,85Vil). Additionally an indication of the energetic causes is de-
sirable for these compounds (64Sch,73Eve,79A1d,82Schl) by attributing a bonding type
(binding) to euach phase; the last references should be consulted for carlier literature.

The search for bindings in ACyp AN, AO, phases (885ch) with the plural correla-
tions model (83,86Sch) has revealed that a collcetive binding may be assumed in which va-
lence electrons b and core electrons ¢ obey the same lattice ¢ of the averaged correlation
(83Sch). This assumption simplifies the binding analysis. However, not only the 4 and .
electrons may take part in g but also the felectrons belonging to shells below the « shell.
When the distance of the summit of the fshell is quite near to the atomic centre then the
spur of this shell will have a correlative influence on the other electrons (see 83Sch Fig.1).
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‘I'he aroms certainly wre deeply organized by spatial correlation of electrons and these corre-
tations are fused together to form the electron correlation in the solid. This binding. o phe-
aomenon existing independently on whether it is found or not, shall be sought.

The small number of valence electrons of Be causes that Be rich intermediate phases
mostly exhibit a close packed Be partial structure in which the A component replaces two
or more Be (multiple replacement structures, 64Sch). Sueh structures are not possible for
borides or carbides because the numerous valence electrons do not permit a close packing.
For the explanation of binding equations symbols see 83,86,888ch.

Analysis

Be.h(W,SR23.45), a(4,4)=2.55A=bp(1) = ¢(2) or gy5(2:2.8/2), N (9)=0.72

Be.r(Mg,H2,5R1.40,23.46), a(4,4)=H2,29;3.58A=91;{(J3;3), Ny lg)=0.89. This binding
is compressed in ay direction for spin compensation. It explains the under ideal axial ratio
IaJI/ia.ll =1.57 and the + — type of stacking (84Sch). Furthermore it suggests  a low
temperature phase which might be caused by untwinning of the binding.

LiBeM has no intermediate phase (nip), phase diagram 77Mof (phd77Mof).

NaBe 24nip, phd 77Mof).

KBeM (nip, 63Ell), a phase "KBe,(MgCu,,65EIl)" must be doubted because of atomic
radius ratio.

RbBe - (nip,85Vil), CsBe , (nip,85Vil).

MgBe13(NaZn13.F2.26,SR27.68,dm 648ch.219) is a CsCl structure of Mg and Bes
icosahedra. The observed commensurability “:“CS.CI(Z) instead of "=“C5CI( 1) allows an
improved spatial fit of the Be, 3. The sequence of the symbols in the chemical formula is
chosen since the large Mg plays as minority component a cationic role. The clectron count
Mg‘-"ﬂ’iBe!ié!‘! suggests the binding proposal a(16,272,224)=10. 17.3\:})3(2): "'C(B)‘ The
collective correlation g=b.c. fdoes not necessarily cause a uniform electron density as may
be concluded from the example 83Sch Fig.1. MgBe,, is isodesmic with Na.r(W), 0=4.29A=
bB(1)= gc(4) (82Sch2). Phases with mole fractions N <0.93 are not formed because the
distance d(Be2sp) which expands in diluted Be does no longer fit to d(Mg2sp). All NaZn13
isotypes with Be have ax10.3A. Therefore, Al elements may be cations in AZn 5 or ACdy;
but not in ABeB.

CuBeB(NaZn13,MgBeI3,SR27.6B), u(16,272,272)=10.31.5.=yB(8). The I correlation
is only filled near the Ca atoms and fits well to CoaF (8,32,32) =5.59A= yB(4) (82Sch2).

SrBe,5(NaZn,3,MgBe;4,5R29.105), 2(16,272,288)=10. 16A =gg(5)-

BuBeB(Naan,MgBeB,?lEck), a(16,272.288):1().49A=yB(5).

ScBeS(CaZnS.H1.5.8R29.105,drw 64Sch.165) consists of alternating close packed layers
" ScBeZ" and LBe3" (L=lacuna), and may therefore be considered as a Be.r structure in
which Sc replaces three Be (multiple replacement,64Sch) incidently causing some Be shifts.
a(3, 18,18)=H4.55:3,50A=bH(2;1.S) =yH(4;3), The H correlation is htpe to Bl but less fa-
vourable for spin compensation.






























