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Equilibrium Diagram

Due to contradictory evidence and misleading speculations,
evaluation of the Ai-B system has hitherto proven unsatisfac-
tory. Early investigations of the constitution of the system Al-B
by [26Hae], later discussed by [26Mei], claimed the existence
of aeutecticL <> Al + AlB, at 560 °Cat 30to 35 at.% B. AlB,
was said to form peritectically from Al(L) and AlB, at 1100
°C. The assessed Al-B phase diagram is presented in Fig. 1.
The Al-rich portion (>33 at.% Al) is essentially based on a re-
view by [84Sig], who reported the eutectic L. <> (Al) + AlB, at
a maximum solid solubility of 0.0045 at.% of B in Al at 659.6
°C, the temperature corroborated by DTA experiments of
[931ps]. Agreement exists on the peritectic mode of formation
of AlB, from the dodecaboride and the liquid. Whereas the
peritectic point and temperature were given at 0.55 at.% B and
975 °C by [61Ser] and [84Sig], at ~2.4 at.% B and 980 °C by
[90Car], and at 0.74 at.% B and ~927 °C by [76Mon], results of
[36Hof2], [53Lih], [66Gru], and [72Sir] claimed the existence
of AlB; up to temperatures between 1350 and 1500 °C. Differ-
ential thermal analysis experiments (Al,Os crucibles, 5 K/min,
Ar + 5% H, atmosphere) [931ps] confirmed the peritectic for-
mation of AlB, at 1030 £ 5 °C; this value is used throughout this
assessment. The boron-rich (>66 at.% B) part of the phase dia-
gram refers to a review by [89Ner] including some features
from [84Sig], [89Hig], and [90Car] and results from a reinves-
tigation of the Al-B binary by [93Dus] including Pirani melting
point measurements with a calibrated microoptical pyrometer
and confirming the incongruent melting of ®AlB |, at 2050 +
35°C.

Table1l Reaction Scheme in the Al-B System

Attempts to establish the solubility of Al in -boron from X-
ray powder and single crystal studies on an arc-melted alloy
with nominal composition AlB, revealed a maximum solubil-
ity of ~3 at.% Al [89Hig, 93Dus].

Despite the continuing controversy on the existence of
“BAIB,,” and “AlB,,” all the experimental evidence leads to
the conclusion that these phases are impurity (carbon) stabi-
lized and that AIB, and AlB,, are the only true binary alumi-
num boride compounds. Experimental evidence from the
formation of ternary aluminum borides Al, _ M,B, (M = Be,
Mg, V, Cr, Mn, Fe, Co, Ni, Cu) with the YAIB,,-type structure
[81Hig, 87Higl, 87Hig2] furthermore backs the conclusion
that aAlB, is the only thermodynamically stable modifica-
tion of the aluminum dodecaboride. Binary YAIB, might thus
be accepted as a metastable compound or as a ternary product
stabilized by the small amounts of M present in Al flux grown
crystallized material. The stability of tAlB, at 850 °C con-
firmed by [93Dus] is in contrast to observations by [67Ato],
who claimed no formation of AIB, below 920 °C. A similar in-
stability of AIB, at room temperature reported by [53Lih],
however, is believed to arise from chemical attack rather than
from thermodynamic instability.

Anew phase in the Al-B system was formed after implantation
of aluminum by boron ions at peak concentrations between 6
and 60 at.% [92Var]. The composition of this phase AL,B; is
near 60 at.% B. It is stable to at least 525 °C after heat treatment
in vacuum. The accepted invariant reactions in the Al-B binary
are listed in Table 1.

Composition, Temperature, Reaction
Reaction at.% B °C type Reference
LAl e 0 660.452 Melting [90Car]
(AD) + AlB2 < AlzBo.... 0.004 66.7 60.0 525 Peritectoid [92Var]
L < (Al + AlBa.. ........ 0.055 0.0045 66.7 659.7 Eutectic [84Sig]
L + aAlB12 ¢> AlB2 0.6 92.3 66.7 1030 Peritectic [84Sig],[93Dus]
L + BB < AlBi3...... <923 ~97.0 92.3 2050 Pentectic [93Dus]
| SR - SR ORO 100 2092 Melting [90Car]
Table 2 Al-B Crystal Structure Data
Pearson Space Strukturbericht
Phase symbol group designation Prototype
cF4 Fm3m Al Cu
HRI12 R3m aB
hR111 R3m BB
hR* . ALB,
hP3 P6/mmm C32 AlB,
tP216 P42,2 0AIB,,
0P384 P2,2,2, . YAIB,,

(a) Metastable or metal impurity stabilized.
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Fig.1 Assessed Al-B phase diagram.
Crysta] Structures and Lattice rity-stabilized Al-B phases. Thus Table 4 lists the original
Parameters phase name in contrast to the phase name accepted throughout
this assessment based on proper characterization. Table 4 in
Crystal structure and lattice parameter data for Al-B phases are chronological sequence reflects on the various methods of
givenin Tables 2 and 3, respectively. Table 4 results from an at- preparation and characterization of the “Al-B” phases men-
tempt to resolve the existing confusion about true and/or impu- tioned in the literature including information on the aluminum

544 Journal of Phase Equilibria Vol. 15 No. 5 1994



Phase Diagram Evaluations: Section I

Table 3 Al-B Lattice Parameter Data
Composition, Lattice parameters, nm
Phase at.% B a b c Comment Reference
Al 0 0404954 . [59Str]
aB 100 0.4908 1.2567 [59Dec]
BB 100 1.09251 2.38143 . [77Cal]
96.9 1.0965 2.3868 AtAIB 5, [89Hig]
AlB3 60 1.840 0.896 - [92Var]
AlB; 66.7 0.3006 0.3252 [56Fel]
aAlB12 923 1.0158 e 1.4270 [77Hig]
LN 1: 1210 92.3 1.6573 1.7510 1.0144 [83Hig]
92.3 1.6623 1.7540 1.0180 [77Hug]
AlB, Perg’ 3.09 x 10° g/m = [61Ser], 2.955 x 10° g/m = [64Mat1].
oAIB,, Pexp’ 2.557 x 10° g/m™ [60Koh1], 2.62 x 10° g/m™ [61Ser],
26.5(8) x 10° g/m™>[77Kas], 2.54 x 10%/m—[800ka], 2.56 x 10® g/m>[91Gos].
YAIB ,(a) Perp’ 2.56 x 106 g/m~3 [77Hug], 2.5 x 10° g/m™ [83Hig).
(a) Metastable or metal impurity stabilized.
Table4 Preparation and Crystal Structures of Aluminum Borides
Phase name Proper Crystal Lattice parameters, nm
Reference in reference phase name system a b c Preparation Comment
[1857Woh1] ........ Boron AlB4C, Graphite-crucible “Diamond-like”
boron
Boron 0AIB, Graphite-crucible “Graphite-like”
boron
[1857Woh2] ........ Boron Al;B4sC, Tetragonal “Diamond-like”
boron
[1867Woh]........... Boron OAIB,, Monoclinic Melt. of Alin  “Graphite-like”
amorphous B boron
[1876Ham].......... AlB,, oAlB, Monoclinic . Black crystals,
absence of Cis
necessary
AlB4C, Al;B4C, Tetragonal Graphitecrucible Yellow crystals
[O8Bil].......cccoue.. AlB,, aAlB,, Orthorhombic or abic =0.7130:1:0.7139 . Black crystals,
monoclinic chemical
analysis: AIB,, 5,
[10Bil]................. AlB4C, AlLBC, Tetragonal Graphitecrucible Yellow crystals,
chemical
analysis:
Al 3B 4s 02C2
[36Hof1]............. AlB, AlB, Hexagonal 0.300 0.324 Bronze-colored
crystals
[36Hof2] ............ AlB, AlB, Hexagonal 0300 0324 L+ AlB,, -
AlB,atT, =
1350°€
[36Nar].............. AIB;, AlLB,C, Tetragonal 1.255 1.018 Yellow-brown
crystals, at least
0.7 wt.% C, later
called BAIB,
AlB,, AlB,, Orthorhombic 1.764 2.500 1.026 Producedby  Crystal structure
MERCK may be
monoclinic, but B
= 900
[39Hall].... AlB,, BB Monoclinic 1.701 1.098 1.880 B =110°54
[39Hal2].............. AIB,, BB Monoclinic 0.850 1.098 0.737 Preparation B =143°29’,
without C modification I,
[39Hall]
corrected to AlB,
AlB,, AlBC, Tetragonal Preparation with
C
AlB,, oAlB;, Tetragonal 1.028 1.430 Preparation ~ Modification II
without C
(continued on next page)
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Table4 Preparation and Crystal Structures of Aluminum Borides (continued)

Phase name Proper Crystal Lattice parameters, nm
Reference in reference phase name system a b c Preparation Comment
[53Lih]..cricirinnns AlB, AlB, Starting L+AIB,;, —
materials: AL AlB,atT, >
B,03,S,KCIO;, 1400°C, atRT:2
1350t0 1450°C  AlB, — “AlB,”
+ Al
[55Sam] .......cooeee AlB,, aAIB, Tetragonal 1.01 1.43 . .
[56Fel] ........oonuuu. AIB, AlB, Hexagonal 0.3009 0.3262 Graphite-  Impurities: Al, C,
crucible, 800 °C B,C
[58Par] ........ocree BB BB Rhombohedral 1.014 o = 65°, cell of
monoclinic AIB,
[39Hal2] is
transformed into
BB
[58Koh] .............. AlB,, BB Monoclinic Comparison of
monoclinic AlB,,
with B
0AIB,, 0AlB;, Tetragonal 1.028 1.430 Graphite-crucible e
BAIB,, Al;BCy Tetragonal 1.255 . 1.018 Graphite-crucible .
AlB,q AlB,,C, Orthorhombic 0.8881 0.9100 0.5690 Graphite-crucible ~ Chermcal
analysis: 0.37
wt.% C
[60Koh]............. 0AIB,, aAIB, Tetragonal 1.0161 1.4283 Graphite-crucible Melting point at
2150+ 50°C
BAIB,, AlB,C, Orthorhombic 1.2340 1.2631 1.0t61 Graphite-crucible
Pseudotetragonal 1.255 1.018 ..
[60Koh2]............. AlB, AlB, Hexagonal 0.3009 0.3262 No details of
preparation
AlB,, AlB,,C, Orthorhombic 0.888 0.910 0.569 Graphite-crucible
0AIB,, oAlIBy, Tetragonal 1.016 e 1.428 Graphite-crucible
BAIB,, Al;B4C, Orthorhombic 1.234 1.263 1.016 Graphite-crucible e
YAIB,, YAIB,, Orthorhombic 1.66 1.75 1.02 Graphite-crucible ~ Observed at
single-crystal
examinations of
aAIB,,
[61Bec]............... AlB, AlB, Hexagonal Al,O5-crucible, Starting
H,.Ar,vac.,900 matenals: 98%
°C Al 961099% B,
above 950 °C:
AlB, — AlL) +
BAIB,,
[61Koh] .............. YAIB,, YAIB, Orthorhombic 1.656 1.753 1.016 Graphite-crucible .
[61Ser]................ 0AIB, 0AlB,, Tetragonal 1.015 1.429 AlyO5-crucible,
He
BAIB,, Al;B4Cy Orthorhombic 1.255 1.018 Preparation No chemical
without C analysis for C
AlB, AlB, Hexagonal 0.301 0.326 Claimed to be
stable below 975
°C
[63Wil]............... AlB,q AlB,,Cy Orthorhombic 0.888 0.910 0.569 Graphite-crucible  Single-crystal
obtamed from
[58Koh]
[64Matl]............. AlB, AlB, Hexagonal Chemical
analysis: Alg ¢B,
aAlB;, aAlB |, Tetragonal Graphite- Chemical and
crucible, 1700  crystallographic
°C, cooling rate analysis as
~450°C/h [36Nar]
Al;B4gC, Al3BC) Orthorhombic 1.234 1.263 0.508 Low-temperature
phase (LT - mod.
A)
Orthorhombic 0.617 1.263 1.016 Low-temperature
phase (LT - mod.
B)
Tetragonal 0.882 0.509 High-
temperature
phase (HT)
AlB,,C, AlB,,C, Orthorhombic 0.838 0.910 0.569 Earlier called
“AlB,y”
(continued on next page)
546 Journal of Phase Equilibria Vol. 15 No. 5 1994



Table4 Preparation and Crystal Structures of Aluminum Borides
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(continued)

Phase name

Reference in reference

Proper
phase name

Crystal
system

Lattice parameters, nm
a b c

Preparation Comment

[64Mat1] YAIB

AlB,,C,

AlB,,C4

AlB,,

AlB,

0AIB,,

[6TWAll........... AIB,,

[67Ser].......c........

AIB,

0AlB,,

BAIB,,

AlB,

BAIB,,

YAIB,

A13B48C2

AIB,,C,

AIB,,C,

AlBy,Cy

AIB,

aAlB,,

AIB,

oAlB,,

ALB4Cy

AlB,,C,

ALB gSi

Orthorhombic

Hexagonal

Hexagonal

Orthorhombic

Orthorhombic

Hexagonal

Tetragonal

Tetragonal

Tetragonal

0.563 1.229

0.563 1.229

0.8881 0.9100 0.5680

0.8881 0.9100 0.5680

1.015 1.429

1.255 1.018

0.891 0.505

Contains 0.7

Graphite-
wt.% C

crucible, 1400
°C, cooling rate
~100°C/
Comparison of
the high-
temperature
phase with
tetragonal boron
(a=0.874,c=
0.509),
temperature of
reversible
transformation
HT - LT(A, B)
at 850°C
BN-crucible, Ar, Composition
1900t02000°C  range from
AlgsByCyto
. Al sB,,C,
BN-crucible, Ar, Rhombohedral: a
1700t02000°C =0.523nm, . =
65°10'(B,C-
type), irreversible
high temperature
transformation of
AlB,,C,,
composition
range from
AlgsByCyto
Al 5By, Cy
Graphite crucible  Single-crystal
obtained from
[58Koh]
Graphite crucible  Formed above
600 °Cupto
1000°C
Graphite crucible Formed above
920°Cupto
1900 t0 2000 °C,
no observation of
BAIB,,, YAIB,,,
AlBy,
Convolution
molecule method
ALO;-,BeO-  Reactions with
crucible the crucibles
above 1500°C,
no chemical
analysis for C
AlB, - AlL) +
«®AIB, at TP =
980°C
Decomposition at
2075°C
Stable between
1550°Cand
1660 °C
Stable between
1660 °C and
1850°C
Stoichiometric
formula AlB,,
stable between
1450 and 1550°C
Preparation with Conclusion that
Si BAIB,,isa
ternary compound

Graphite crucible

Journal of Phase Equilibria Vol. 15 No. 5 1994

(continued on next page)

547



Section II: Phase Diagram Evaluations

Table4 Preparation and Crystal Structures of Aluminum Borides (continued)
Phase name Proper Crystal Lattice parameters, nm
Reference in reference phase name system a b c Preparation Comment
[69Per]............cc.. Al |B,,Cy AlB,C, Orthorhombic 0.569 0.8881 0.910 No details about
preparation
[69Wil]................ AlB,,C, AlB,,Cy Orthorhombic 0.888 0910 0.569 Single-crystals
from [64Mat1],
doubts in the
existence of
AlByo
[PAS § R—— AlB, AlB, Hexagonal Graphite crucible AIB, & AIL) +
QAlB, at T, >
1500°C
[77Gol] ......uccn.... AIB, AlB, AlO4-,BN-  AIB, & Al(L) +
crucible, Ar  «tAlBy; at 7, >
1200 °C
aAlB,, aAIB;, Tetragonal Cooling rate 100
°C/tin the range
1700 to 1300 °C
BAIB,, ALB4C, At introduction
of C and Si
impurities only
[77Hig] .....occc.... «AIB,, aAlB;, Tetragonal 1.0158 14270 Al,O5-crucible, 1 -
h, 1550 °C, Ar
[77Kas]............... aAIB;, 0oAIB,, Tetragonal 1.0161 1.4283 Al,O5-crucible, 1
h, 1500 °C, Ar
[77Hug] .......c..... YAIB,, YAIB,, Orthorhombic 1.6623 1.7540 1.0180 Crystal from J.A.
Kohn
[79Sam].............. AlB45C, Al;B4C, Preparationin ~ Preparation
graphite-crucible ~ without C
or with C impossible
AlB,,C, AlB,,C, Preparation in Preparation
graphite-crucible  without C
or with C impossible
[81Hig] ............... aAIB,, QaAlB,, Tetragonal Preparation from  Atomic ratio
Al-M-Bmelts  Al:B =1:13.1
M=Li, TV,
Cr, Mn, Fe, Co,
Ni, Cu), 1500°C,
Ar, cod. rate
10 °C/min
YAIB,, YAIB, Orthorhombic 1.6573 1.7510 1.0144 Preparation from Unit cell
Al-M-B melts A125 2B352,
(M =YV, Cr,Mn, chemical analysis
Fe,Co, Ni, Cu), of crystal-twins
1500°C,Ar, shows Ni-atoms
coolingrate  incorporated in
10°C/min the structure
[83Hig] ..........c.... YAIB,, YAIB,, Orthorhombic 1.6573 1.7510 1.0144 Crystalfrom  Investigation of
[81Hig] the crystal
structure
[86Pes].......cce.. Al;BC, AlBC, Orthorhombic 1.2382 1.2630 0.50767 1300to 1100 °C, Low-temperature
Al,Oy-crucible,  phase Afrom
[64Mat1]
1.2302 1.2620 0.50799 1650 °C, Al,05- .
crucible, Ar
Orthorhombic 0.6191 1.26293 1.01549 1300to 1100 °C, Low-temperature
AlyOs-crucible,  phase B from
[64Matl1}]
0.61459 1.2622 1.0161 1650 °C, Al,O4-  Postulation of
crucible, Ar homogeneity
range of Al;B 4,C,
[B7KiS]......onveneee AlB, AlB, Hexagonal 0.3004 0.3246 (a) .
oAIB;, aAlB,, Tetragonal 1.018 . 1.4343 (@)
YAIB,, YAIB,, Orthorhombic 1.666 1.769 1.0195 () .
AlLB45Cy Al3B4C, Orthorhombic 1.2325 1.2647 0.5081 (a) Low-temperature
phase A
Orthorhombic 0.6164 1.2621 1.0164 (a) Low-temperature
phase B
AlB,,C, AlB,,C, Orthorhombic 0.8914 0.9095 0.5676 (a)
(continued on next page)
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(continued)

Phase name
in reference

Proper
phase name

Crystal

Reference system

a

Lattice parameters, nm

b c Preparation Comment

[87Kro] AIB,,C, AIB,,C, Orthorhombic

ALB Cs AlB4C, Tetragonal

[89Pug] AlB, AIB,C, Orthorhombic

[89Ner] YAIB YAIB,, Orthorhombic

AlB, AIB,

AlB;, BB

ALB,

Hexagonal

AlB, Hexagonal

0.8914

0.884

1.0965

1.840

0.9095 0.5676 Morphologic
studies
High-
temperature
phase from
[64Matl]
Oxidationof ~ Melting point at
B,C-Al, surface 2100 °C,
etching in ethanol oxidation starts
solution of iodine  above 700 °C

with perhydrol

0.506

Assumption that
YAIB |, isno
binary phase
Claimed to be

stable up to 1450

°C
Arc meltingof ~ Solubility of ~3
oAIB |, at.% Alin B
Ion implantation  After vacuum
of Alby B heat treatment a
nonequilibrium
precipitate is

stable up to 525

°C

2.3868

0.896

(a) All compounds obtained from monocrystal specimens grown from B-C solution m Al melt.

Table 5 Electrical Conductivity of Compounds in the
AI-B System by [87Kis]

Temperature, E,
Phase K eV
OAIB12 e 100t0 192 0.18
19210227 0.23
227 to 357 0.363
YAIB2erevecrrmecrerereaees 100 t0 203 0.217
Al3BagCh. 200 to 400 0.6t01.2
AlB24C4 o 110to 119 0.18
11910238 0.28
238t0435 0.075

boron carbides as carbon usually was the major source of im-
purity. Comparison of the lattice parameter data given in Table
4 reveals the vartous attempts towards a proper and unambigu-
ous crystallographic description of the individual and in many
cases mislabeled phases.

Miscellaneous

Melting points of AlB,, AIB,,C,(“AiB,,”), aAlB,, and
Al;B 4G, (“BAIB,,”) were found by [60Gia] to be 1655 + 50
°C, 2423 £ 50 °C, 2163 £ 50 °C, and 2214 *+ 50 °C, respec-
tively. No details, however, were given concerning the correc-
tion for black body condition.

Vickers (HV) and Knoop (KV) microhardness as well as crack
resistance for single crystal faces of AAlB,, YAIB |5, AlB,4C,4
(“AlB,y™), and Al;B4C, (“PAIB,,”) were studied in detail by
[86Dub]. The authors used the fracture toughness Ky as a cri-
terion for crack resistance. These mechanical properties in-
crease in the following order: «aAIB;, — YAIB;,2
AlB,,C4(“AlBy") = Al3B4&C,  (“BAIB;,™). The Young

Journal of Phase Equilibria Vol. 15 No. 5 1994

modulus E (for 100% dense pellets) of aAlB,, is similar to
B4C (400 to 600 GPa) [91Gos]. Knoop hardness was measured
for various crystal faces by [60Gia] under a load of 100 g for
AlB, (9.6 GPa for (00.1)), atAlB, (22.45 GPa for (110), 23.8
GPa for (101), 22.1 GPafor (221)), and YAIB, (23.55 GPa for
(100)). These values have to be compared with 22.9 GPa for
the (100) face of ot and YAIB |, at aload of 2 N [86Kis] and with
the values of Knoop-microhardness on (101) faces of aAlB,
between 20.2 and 22.6 GPa found by [800ka]. Under a load of
30 g, [55Sam] found 36.2 + 1.7 GPa as Knoop hardness for
0AlB,. Fracture toughness was reported by [86Kis] for o and
YAIB, to be 2.2 MPa m!/2 for (100).

Thermal conductivity A of o and YAIB,, is reported by [86Kis]
to be 38.7 W/m-K at 315 K in contrast to ~14 W/m-K measured
and calculated by [91Kek] and ~5 W/m-K measured by
[91Gos].

Experimental values for the electrical resistivity at room tem-
perature are between 3.1 X 10-2 and 7.7 x 10-2 Qm for AlIB,
[72Sir], 5.92 x 102 2m for 0L AIB 5, 3.85 x 105 Qm for YAIB,,
2.64 x 103 to 1 x 106 Qm for AL;B,5C, (“BAIB,,™), and 2.02 X
105 Qm for AlB,,C, (“AlBy”) [87Kis]. Resistivity of aAlB,,
as a function of temperature and porosity was reported by
[55Sam]. No superconductivity was observed for A1B, as low
as 1.5 K [72Sir]. All phases in the Al-B system are p-type semi-
conductors [86Kis]. According to [72Sir], the measured values
of the Hall coefficient (R) are positive, ranging from 1 x 10-3
to 1.5 x 104 cm3/C. [87Kis] also calculated the activation en-
ergy of electrical conductivity E, in various temperature
ranges from measurements of the temperature dependence of
E,. The results are listed in Table 5.
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Table 6 Thermodynamic Data in the Al-B System

Temperature, AfHOT, AfSOT,
Phase K kJ/mol J/mol-deg Reference
AdB2..eiicceiriece ettt et ees 298 -66.9 £ 12.6 [67Dom]
298 —66.9 347 [76Jon]
QAIB 12ttt se e steenn e 0 —146.4t0-154.8 [77Kan]
298 -200.8+£41.8 . [67Dom)]
298 e 88.4 {88Kap]
167302273 -171.5 50.2 [77Kan]
FAIBAD ettt ettt st aen 0 -196.6t0-209.2 .. [77Kan]
1673102273 -223.8 494 [77Kan]

Oxidation of 0tAIB; single crystals in air starts at 1000 °C
forming 9A1,05-2B,05 and B,0O5 [800kal.

The dissolution of tAlB,, was studied as a function of disper-
sity in hydrochloric, sulfuric, nitric acids, KOH in various con-
centrations and in hydrogen peroxide at room temperature and
at the boiling point of the solvent [87Ner].

From infrared (IR) and electron spin resonance (ESR) spec-
troscopy on single crystals of AlB |, and YAIB,,, the refrac-
tive index was determined; the Al-B compounds can be
regarded as wide zone semiconductors [88Pri].

The energy of an interstitial solid solution of boron in alumi-
num and the energy of mixing were calculated using the
pseudopotential method by {81Bog].

A calculation of the band structure of AlB, in all main symme-
try directions was performed by [77 Arm] with the LCAO tech-
nique in order to discuss the stability and bonding in metallic
diborides. A density-of-states calculation confirmed that elec-
trons are transferred from Al into B orbitals, which are mainly
7 bonding in the two-dimensional boron layer.

A calculation of the electronic structure of AlB, using the
LAPW method is currently in progress [93Rip].

Thermodynamics

Thermodynamic data have been assembled by various re-
search groups [67Dom, 76Jon, 77Kan. 81Bat, 84Sig, 87Kis,
88Kap]. They are given in Table 6.

Measurements of the enthalpy of AlB, in the temperature
range 310 to 1200 K by [87Kis] give the temperature depend-
ence HOY(T)— HY298) = ~12 335.54 + 34.75153T + 22.2118
X 10-372 (J/mol).

The heats of combustion are ~3711.2 kJ/mol for AIB, and
—14 916.0kJ/mol for ¢ AlB,, [67Dom].

The coefficients for the specific heat are C, = a + bT - cT?
(J/mol-K). For AlB,, a=50.17, =223 x 103, ¢ =7.87 x
105[76Jon], and a = 34.75, b = 44.4 x 10-3, ¢ = 0 [87Kis]. For
aAlB,, a=211.28, b=115.07x10-3, ¢=8534x105
[88Kap].

The calculated Gibbs energy for the reaction AIB,(s) —
2B(polycrystalline) + Al(L) equals 201 133.25-152.143 T
J/mol. For the reaction Al(s) + 2B(§) = AlB,, AG equals
—66 944 + 5.335 T J/mol [84Sig].

550

The integral heat of dissolution of boron in molten aluminum
at 1773 K was examined by [81Bat] between O and 18 at.% B;
the composition dependence was claimed to be AH =
9292.7 xy (J/g-atom).
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Addendum
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