substance: boron compounds with group | elements
property: properties of ternary boron-lithium compounds
LiPt3B

Preparation and structure [87M].
LioPB (and LpbPdsB): Ternary lithium borides of palladium and platinum with boron in octahedral
coordination [97E].

Li,Pd3B

see LpPtsB [97E].

solid solution of Li in B-rhombohedral B

Interstitially doped3-rhombohedral boron (LB1gs), see LB 111/41C "Boron"

LIAIB 14
Structure

The boron franework contains four B icosahedra and eight isolated Brasoin the unit cell. The icosahedra
are centered at 0,0,0; 1/2,1/2,0; 0,0,1/2; 1/2,1/2,1/2 being oriented with one diitiaiplanes parallel to the
(100) plane. There are two kinds of intericosahedral B — B bonds. Onenofstiparallel to tk c-axis and the
other one parallel to the (110) planes thus leading to infinite chaingofc8sahedra. All icosahedra are
crystallographically equvalent, the isolated Bragoas well. Six apical atas of an icosahedron are linked to
those of neighboring icosahedra, thmaiing six are linked via the isolated B @ The Li and Al atms are
accommodated in the large holes between the icosahedra.

lattice: orthorhombic; space groupzf#8 — Imam [81H1].

lattice parameters

a 5.8469(9) A T=300K Weissenberg and precession method 81H1
b 8.1429(8) A
c 10.3542(6) A
interatomic distances
(in A)
d 2.28 Al-12B 93W
2.70 Li—16B
2.923 Al - Al
3.361 Li—Li

Comparison of the interatomic distances in LipdBMgAIB 14, MgyB14and NaR gB14[81H1].
Charge density distribution [83l].

Deformation of the electron density through one of the bisecting planes of the icosahedron in Fig. 1 [87H3].



Physical properties

Density of states calculation in Fig. 2 [91B, 94B].

energy gap
(ineV)
= 1.8 T=300K extrapolated electroabsorption 88W1
2.8 extrapolated electroabsorption
3.6 maximum photoconductivity 88W1,
86W
1.18(2) T=300K (1a) indirect allowed interband or 93w
1.20(2) (1b) deep level to band
1.55(2) (2) indirect allowed interband
1.57(2) (3alk || a, indirect allowed interband
1.78(2) (3a2E || a, indirect allowed interband
1.86(1) (3a3E || a, indirect allowed interband
1.54(2) (3b1E || ¢, indirect allowed interband
1.94(1) (3b2)E || ¢, indirect allowed interband
1.95(2) (4) indirect allowed interband
2.35(2) (5) indirect allowed interband
2.51(2) (6) indirect allowed interband
(numbers in parentheses in column "remarks" correspond to the energies marked in Fig. 3)
Eg,ind 1.82 T=300K single crystals (orientation not 81W2
defined); optical absorption
2.05 T=300K maximum of photoconduction 81W2
1.88 indirect 86W

Spectra of interband transitions in Fig. 3; optical absorption [93W], electroabsorption [88W1], photoconduction
[86W].

For interband transitions see also [93W, 94W, 86W].

Temperature dependence of the absorption edge (absorption spectra at 22, 83 and 293 K) in Fig. 4 [93W].

Anisotropy of the absorption edge; absorption coefficeernds. photon energy foE || a andE || c in Fig. 5
[93W].

Optical absorption spectra of LIAIB (compared with MgAIB4 and ErAlBy4 )in particular in the range of the
absorption edge in Fig. 6 [93W].

number of IR-active phonons (group theoretically determined)

By 25 (assumed structure: 4,Bcosahedra, 87H2

By, 27 8B atoms, 4M and 4M’ atoms)
By 21



IR phonon resonance wavenumbers

(incm™Y)

vic 703.2
738
753
758 11
76817
(777.6)
796.2
862.1
89537
o108

954.2
1014.2
1237.6
1322.75
(1597)

Optical reflectivity spectrum of LiAIB, (compared with MgAIBy) in Fig. 7 [93W].

Optical absorption spectra of LIAIB (compared with ErAlBy) in the range of single atom vibrations in Fig. 8

[93W].

Optical absorption spectra of LIAIB (compared with MgAIB4 ErAlBi4) in the range of the phonon

frequencies in Fig. 9 [93W].

For IR phonon spectra see also [87H1, 87W, 94W].

T=300K

possibly double band

possibly double band

strongest band, possibly double band

weak

strongest reflection and dispersion

For the vibration spectrum of the Li atom in LiAlBsee also [94W].

IR absorption spectrum (poorly resolved) in [91G].

thermoelectric power

S 120(20)uv K1

density

d 2.46(2) g cmd
2.46 g crm3
2.46(2) g cm®

melting point

Tm ~2300 K
< 1500C

microhardness

(in kg mnT2)

Hyk 2620
2955...2985
2470...2530
2620

LiBC

T=300K

T=300K
T=300K
T=300K

T=300K

T=300K

Completely intercalated heterographite

Space group: Rinmc
Structure in Fig. 10 [95W].

Preparation (synthesized from the elements in sealed niobium ampoules at 770K and short annealing at 1770 K)

and structure in [95W].

lattice parameters

estimated

1 N load, (010)
(001)

(010)

1N load

87H2

94W

93H
81H2
81H3

81H1
81H3

86W
93H

81W1



a 2.7523(3) A T = 295K X-ray diffraction 95W
c 7.058(2) A
cla 2.564

Electronic properties
Core-loss edges in Fig. 11 [97G].

energy gap
= 4.2 eV calculated (INDO procedure) 95w
25eV calculated (LMTO method)

INDO is assumed to yield reliable, LMTO too small gaps [95W].

Optical properties

Stoichiometric crystals are red transparent; this confirms the semiconducting character [95W].
LiBO,

Space group: RZ

lattice parameters

(in A)

a 5.845(1) T=300K X-ray diffraction 81W2
b 4.353(1)

c 6.454(1)

B 115.09(1)°

\Y 148.724 R

Electron deformation density distribution in [81W2].
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Fig. 1.

LiAIB 14. Deformation densities through one of the bisecting planes of the icosahedron. Contours at3).05 eA
negative contours dotted [87H3].




Fig. 2.
LiAIB 14. Calculated density of states for electrons [91B, 94B].
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Fig. 3.

LIAIB 14. Spectra of interband transitions at 300 K. Triangles, electroabsorption [88W1], circles,

photoconduction (two different samples) [86W]; vertical lines, transition energies determined from optical
absorption (cp. table) [93W].
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Fig. 4.
LiAIB 14. Temperature dependence of the absorption edge (absorption spectra at 22, 83 and 293 K) [93W].
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Fig. 5.

LiAIB 14. Anisotropy of the absorption edge; absorption coefficiems. photon energy fd ||a andE ||c atT
=293 K [93W].
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Fig. 6.

MgAIB 14 type orthorhombic structure group (LiAJB MgAIB14, ErAiB;4). Optical absorption spectra, in
particular in the range of the absorption edge [93W].
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Fig. 7.

MgAIB 14 type orthorhombic structure group (LIiAJB MgAIB14). Reflectivity spectra [93W].
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Fig. 8.

MgAIB 14 type orthorhombic structure group (LIAJB (left ordinate), ErAlB,4 (right ordinate)). Optical
absorption spectra in the range of single atom vibrations [93W].
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Fig. 9.

MgAIB 14 type orthorhombic structure group (LiAJB MgAIB14, ErAlB;4). Optical absorption spectra in the
range of phonon frequencies [93W].
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Fig. 10.
LiBC. Crystal structure(a) View along the crystallographcaxis; (b) layers of the structure. Dark spheres, B
atoms; light spheres, C atoms. The Li atoms are acccommodated at the corners of the trigonal prisms [95W].
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Fig. 11.

LiBC. Core loss spectrum. The K core-loss edges are a projection of the atom resolved, partial density of states
of the conduction band representing the unoccupied p states for the inonized atom [97G].

LiBC

BK

Intensity | —=

LiK

\ \ \ \ \ \ \ \ \ \
0 5 10 15 20 25 30 35 40 45 50
Rel.energy loss AE, [eV]




	Back to start
	Symbols,abbreviations
	List of properties
	References:
	Fig. 1.
	Fig. 2.
	Fig. 3.
	Fig. 4.
	Fig. 5.
	Fig. 6.
	Fig. 7.
	Fig. 8.
	Fig. 9.
	Fig. 10.
	Fig. 11.

