
substance: boron compounds with group III elements 
property: properties of boron-yttrium and Ln 3MB7 compounds (except YB66)

YB2

Preparation [75S], crystalline structure [75S]

Entropy in [86B2].

YCrB 4

Space group: Pbam

Mentioned in [91D]

Ternary borides containing a rare earth and aluminum, with YCrB4 and Y2ReB6 structures [80M]: YbAlB4,
LuAlB4 with YCrB4 structure; Yb2AlB6 with Y2ReB6 type structure.

Y3Co11B4

Structure (Rn+1 Co3n+5 B2n type with R = rare earth or Y, n = 2) and electrical resistivity in [96K].

Y(Rh1−xRux)4B4

Boron local density of states in Y(Rh1−xRux)4B4 superconductors [83H].

The influence of the formal electric charge on the size of the transition metal atom cluster in YRh4B4 and
YRuB4 (compared with PbMo6S8) in [80Y].

YRuB2

Comparative critical field study of superconducting ternary borides [87L].

RE3MB7

Space group: Cmcm

The borides R3ReB7 (R = Gd, Tb, Dy, Ho, Er, Tm), R3FeB7 (R = Y, Tb, Dy, Ho, Er) and R3MnB7 (R = Y, Gd)
are isotypic with Er3CrB7.

Projection of the crystal structure of Er3CrB7 along the x axis in Fig. 1 [86K].

lattice parameters
Compound a (in nm) b (in nm) c (in nm) V (in nm3)

Y3MnB7 0.3464(1) 1.5696(1) 0.9313(1) 0.506 86K
Gd3MnB7 0.3488(1) 1.5875(1) 0.9399(1) 0.520
Y3ReB7 0.3537(2) 1.5848(8) 0.9396(5) 0.527
Gd3ReB7 0.3576(2) 1.60264 0.9462(2) 0.542
Tb3ReB7 0.3544(1) 1.5884(3) 0.9400(2) 0.529
Dy3ReB7 0.3557(2) 1.5789(5) 0.9359(3) 0.526
Ho3ReB7 0.3515(2) 1.5743(5) 0.9360(3) 0.518
Er3ReB7 0.3501(1) 1.5691(3) 0.9346(1) 0.513
Tm3ReB7 0.34744 1.5582(7) 0.9307(3) 0.504
Y3FeB7 0.3423(1) 1.5658(6) 0.9295(5) 0.498
Tb3FeB7 0.3974(2) 1.56404 0.9413(2) 0.500
Dy3FeB7 0.3375(2) 1.5540(6) 0.9403(3) 0.493
Ho3FeB7 0.3369(1) 1.5504(5) 0.9358(2) 0.489
Er3FeB7 0.3363(2) 1.5341(5) 0.9350(2) 0.482

Variation of the unit cell size of Er3CrB7 type structures depending on the atomic number of the rare earth metal
in Fig. 2 [86K].

YREB6

Mentioned in [91D].



YB4

preparation [75S], crystalline structure [63R], electrical and thermal conductivity [74S]

Semimetal [84T].

Crystal structure in Fig. 3 [85T], see also [84T].

Brillouin zone in Fig. 4 [85T].

Preparation of single crystals in [84T].

electronic properties

Schematic diagram of the electronic structure of YB4 assumed to result as a superposition of those of YB6 and
YB2 in Fig. 5 [85T].

Anisotropy of the de Haas-van Alphen frequencies in Fig. 6 [84T, 85T].

Fermi surface determination by use of the de Haas-van Alphen effect in [85T].

melting point

Tm 2800 °C 96G

entropy

Entropy in [86B2].

microhardness

HK 2200...2880 T = 300 K load 50 g 96G

kg mm−2

YRh4B4

critical temperature of superconductivity

Tc 11.34 K 91F,
77M2

Superconductivity in the pseudoternary system YRh4B4-LaRh4B4-ThRh4B4 [81H].

YB6

superconducting, semimetal?; preparation [75S, 76F, 77P], crystalline structure [75S, 76F], magnetic
susceptibility [79S], electrical conductivity [76F], electronic transport properties [71G], ESCA spectrum [76A].

Calculated total electronic density of states in Fig. 7 [82S].

The Eliashberg function and the superconducting Tc in [80S].



critical temperature of superconductivity

Tc 5.7 K 91F,
68M

8.4 76F
69F

Phonon density of states calculation in Fig. 8 [82S].

Electron tunneling [84K, 87S], second derivative of the tunnel current in Fig. 9.

Raman spectrum of amorphous YB6 (YB8.5) in Fig. 10 [80L].

microhardness

HK 2690 kg mm−2 T = 300 K cube, average value, load 20 g 96G

melting point

Tm 2600 °C melting with decomposition 96G

Thermal expansion coefficient: α [10−6K−1] = 4.0097 (1+5.82·10−6 T + 2.36·10−9 T2), T in K [73D].

Entropy in [86B2].

YB12

preparation [65M1, 75S, 65M2], crystalline structure [65M1, 65M2, 77M1, 60B1], magnetic susceptibility
[79M, 73O]

Density of states calculation in Fig. 11 [86S]; valence band density of states in [86B1], for component density of
states [86S].

critical temperature of superconductivity

Tc 4.7 K possibly due to the second phase YB6 91F
68M

entropy

S 109(123) J K−1 mol−1 86B2

YAlB 14

On preparation and crystal habit see [94D].

lattice parameters
(in Å)

a 5.8212(3) T = 300 K Y0.62Al0.71 B14, X-ray diffraction 93W,
b 8.1947(6) 92K
c 10.4130(8)

site occupancies

Y 0.310(1) T = 300 K Y0.62Al0.71 B14 92K
Al 0.708(3)
B(1) – B(5) 1.0



atomic distances
(in Å)

d 2.27 Al – 12B 93W
2.71 Y – 16B
2.91 Al – Al
3.16/3.11/3.66 Li – Li

microhardness
(for load p = 100 g, in kg mm−2)

HK 3700 / 3300 T = 300 K (001) for azimuth 45 / 90° 94D
3400 / 2600 (011) for azimuth 0 / 45°

YB25

Structure

Structure: monoclinic

Space group: I121, I1m1, I12/m1 [97T1].

Single phase YB25 is obtained at mixing ratios of n = 25.5 and 26.0 [97T1].

lattice parameters
(in nm)

a 0.82842(3) T = 300 K X-ray powder diffraction and 97T1
b 1.03203(3) electron diffraction
c 0.58570(2)
β 90.402(3)°
V 0.50073(3) nm3

YB50

Structural type similar to γ-AlB12

Space group: P212121 [97T2].

(Previous structure characterization: orthorhombic structure, space group P21212 [94T].)

Preparation in [94T].

lattice parameters
(in nm)

a 1.66251(9) T = 300 K powder X-ray diffraction 94T
b 1.76198(11)
c 0.94797(3)
V 2.7768(3) nm3

YB44Si1.0

Structure: orthorhombic

Space group: Pbam or Pba2 [97T2].

Single crystal growth (compositions between YB41.5 Si 2.82 and YB44.4 Si1.04) in [97T2].



YB41Si1.2

The unit cell contains five crystallographically different B12 icosahedra. A peculiarity of the structure are B12Si3
polyhedral units aside from five crystallographically different B12 icosahedra [97H] (Figs. 12...15 [97H]).

Structure: orthorhombic

Space group: Pbam

lattice parameters
(in Å)

a 16.674(1) T = 300 K single crystal X-ray diffractometry 97H
b 17.667(1)
c 9.5110(7)

occupancies

The occupancies of the B sites in the five B12 icosahedra are 1.0, each  [97H].

occupancies of sites in the B12Si3 structural units (B(Si)n and B(Si)n) and single atomic sites

Atom Site x y z Occupancy

B6.1 –B6.6 8(i) 1.0 97H
Si6.7 4(h) 02784(3) 0.3866(3) ½ 0.575(6)
B6.7 4(h) 0.2785(13) 0.3961(11) ½ 0.425(6)
Si6.8 4(h) 0.4429(3) 0.2787(2) ½ 0.478(6)
B6.8 4(h) 0.4492(11) 0.2818(12) ½ 0.522(6)
Si6.9 4(h) 0.4655(3) 0.4626(3) ½ 0.440(6)
B6.9 4(h) 0.4589(9) 0.4537(7) ½ 0.560(6)
B7.1 8(i) 0.3911(4) 0.3747(4) 0.1181(8) 1.0
B7.2 8(i) 0.3182(17) 0.2183(16) 0.502(31) 0.46(1)
B7.3 4(g) 0.4569(3) 0.0212(2) 0 0.23(1)
B7.4 4(g) 0.0766(4) 0.1555(6) 0 0.29(1)
B7.5 4(g) 0.1438(11) 0.2507(11) 0 0.18(1)
B7.6 4(g) 0.2552(10) 0.2629(9) 0 0.43(1)
B7.7 4(h) 0.2054(15) 0.0230(14) ½ 0.08(1)
Y 8(i) 0.29628(1) 0.05199(1) 0.22964(3) 1.0
Si 8(h) 40.3440(2) 0.07974(8) ½ 0.798(6)

Physical properties

resistivity

ρ 0.l5 Ω cm T = 300 K T−1/4 dependence 99I

Hall mobility

µH ~0.l cm2V−1s−1 T = 300 K 99I

thermoelectric power

S 180 µV K−1 T = 110...290 K decrease towards lower T 99I
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Fig. 1.

Er3CrB7. Projection of the crystal structure along the x axis. Stacking of trigonal prisms of metal atoms is shown
by continuous lines; broken lines indicate the connection of boron atoms [86K].
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Fig. 2.

Er3CrB7 type. Variation of the unit cell size depending on the atomic number of the rare earth metal (Gd, 64 −
Er, 68) [86K].
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Fig. 3.

YB4. Crystal structure. Large circles, metal atoms; small circles, boron atoms. The planes indicated by dashed
lines denote metal and boron layers [85T].
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Fig. 4.

YB4. Brillouin zone [85T].
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Fig. 5.

YB4. Schematic diagram of the electronic structure of YB4 assumed to result as a superposition of those of YB6

and YB2 [85T].
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Fig. 6.

YB4. Anisotropy of the de Haas-van Alphen frequencies for three principal planes [84T, 85T].
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Fig. 7.

YB6. Calculated total electronic density of states [82S].
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Fig. 8.

YB6. Calculated phonon density of states [82S].
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Fig. 9.

YB6. Second derivative (−d2I/dV2 vs. voltage V for a YB6/YB6-oxide/In tunnel junction with YB6 in the
superconducting (solid line) (T = 1.2K) and normal conducting (dashed line) (T = 8 K) state. The In
counterelectrode is normal conducting [87S]. Dotted line (upper part), second derivative measurement using a
GaAs point contact method [84K].
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Fig. 10.

a-YB8.5. Raman spectrum; Raman intensity vs. wavenumber. The arrow indicates an approximate peak in the
density of states for c-YB6 obtained by neutron scattering [80L].
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Fig. 11.

YB12. Calculated total electronic density of states [86S].
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Fig. 12.

YB41Si1.2. Icosahedral B12 arrangement as seen along the c axis (only the icosahedra within the range z =
0.17...0.42 are drawn) [97H].
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Fig. 13.

YB41Si1.2.Arrangement of B12 icosahedra and B12Si3 units as seen along the c axis. Polyhedra within the range
z = 0.30...0.92 are drawn [97H].
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Fig. 14.

YB41Si1.2. B12Si3 unit as seen along the b axis. Large circles, Si sites; smaller circles, B sites [97H].
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Fig. 15.

YB41Si1.2. Unusual linkage between two icosahedra effected through two apical atoms of each icosahedron
[97H].
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