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Abstract. Ab initio calculations allow to distinguish boron atoms in BO3 and BO4 complexes in lithium
borates. On this basis an effective potential model for single crystals of Li2O-B2O3 is suggested. Empirical
parameters of the interaction potentials are optimized in order to reproduce the experimental data of
lithium tetraborate. The optimized parameters are applied to calculations of the structures of the anhydrous
borate single crystals Li3BO3, LiBO2, Li2B4O7, Li3B7O12 and LiB3O5. The range of applicability of
the potential model is increased by introducing a dependence of the effective oxygen charges on the Li
content. In this way good agreement with experimental data is obtained for calculated structural and
elastic properties.

PACS. 61.50.Ah Theory of crystal structure, crystal symmetry; calculations and modeling – 34.20.Cf
Interatomic potentials and forces – 12.39.Pn Potential models – 77.84.Bw Elements, oxides, nitrides,
borides, carbides, chalcogenides, etc.

1 Introduction

The Li2O-B2O3 system is attractive for theorists and ex-
perimentalists not only because of its interesting prop-
erties, but also because of its perspectives for practical
applications. According to the general Li2O-B2O3 phase
diagram based on available literature data [1–3], 8 stoi-
chiometric compounds exist in this system. Only 5 of these
are stable at room temperature, namely Li3BO3 (lithium
orthoborate), Li6B4O9 and LiBO2 (lithium metaborates),
Li2B4O7 (lithium tetraborate) and LiB3O5 (lithium tri-
borate). The two latter compounds are promising for
practical applications. LiB3O5 single crystals are suitable
for the 2nd and 3rd YAG:Nd laser harmonic generation
[4–6], the development of parametric light generators
[7,8] and as wave-guides [9]. Li2B4O7 single crystals can
be used as substrates for thermostable surface [10–12]
and bulk [13] acoustic wave-based devices, as pyroelec-
tric temperature sensors [14], as non-linear optical device
for the 4th and 5th YAG:Nd single crystal laser harmon-
ics generation [15] and for thermoluminescent dosimetry
of X-ray, gamma and neutron radiation [16–18].

Other crystals (Li3BO3, Li6B4O9, LiBO2) have been
studied less frequently and their only known properties
are the superionicity in Li3BO3 [19] and the layering of
the LiBO2 system [20].
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A common feature of all anhydrous lithium borate
crystalline structures is the boron-oxygen anion sub-
system. It is capable of producing a covalent three-
dimensional framework based on two stable oxygen
coordinations of boron atoms – BO3-triangles and BO4-
tetrahedrons. Lithium atoms, in turn, are connected with
the anion subsystem by electrostatic interaction. The
most interesting crystalline structure has been found in
the Li2B4O7 crystal. The anion sublattice is formed by
double helices in the [001] direction with lithium ions
in their channels. The double helices are created by
(B4O9)6−-anions consisting of two BO3 and two BO4

units.

The large number of studies of compounds in the
Li2O-B2O3 system available in the literature allows to
use a systematic approach to describe their physical prop-
erties. The complexity of the crystals structures of the
Li2O-B2O3 systems (from 16 to 104 atoms in unit cell)
does not allow ab initio calculations to be applied espe-
cially for dynamic properties investigations. Therefore the
adequate approach is to use the classical methods based
on interatomic interaction potentials. Several molecular
dynamics studies [21–28] of the borate compounds have
been published. In reference [22] the borate glasses were
investigated, but only BO3 was used as main element of
possible structures. A classical potential model based on
Buckingham potentials and on three-body harmonic in-
teraction potentials of O-B-O angles in BO3 and BO4 was
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applied to lithium borate glasses [24–27]. We have tested
this model for single crystals of the Li2O-B2O3 system and
obtained poor agreement for the lattice parameters. This
motivated us to attempt a systematical improvement of
effective potentials for the description of this system.

In this paper, a potential model is suggested for the de-
scription of the structures of a number of crystals in the
Li2O-B2O3 system. The model takes into account the non-
equivalence of the boron atoms in the structural complexes
BO3 and BO4. The investigation of the boron-oxygen sub-
system has been performed by using ab initio calculations
of BO3, BO4 complexes. Such type of investigation al-
lows to predict some features which are common for all
anhydrous borates, but have not yet been studied experi-
mentally. The parameters of the classical interatomic po-
tentials were fitted to experimental data of Li2B4O7 with
the GULP program [29].

As we will show, the parameters derived by this proce-
dure are fairly general and can be directly used to describe
the crystal structures of related compounds. Explicit tests,
which have been performed for α-B2O3 [30], β-B2O3 [31],
Li3BO3 [32], LiBO2 [33], Li2B4O7 [34], LiB3O5 [35] and
Li3B7O12 [36] (exists at high temperatures), are presented
here. A characteristic feature of our modelling approach is
the use of adjustable effective charges for the atoms. This
makes the model more flexible to describe structures of dif-
ferent compositions. The effective charges obtained during
the fitting procedure to lithium borate crystal structures
and values of acoustic modes at the Γ -point show an al-
most linear dependence on the mole fraction of Li2O.

Based on the analysis of hybridization in the BO3 and
BO4 building units, we came to the conclusion that the in-
teraction of the atoms of the two units must be described
with different sets of parameters. This scheme can be gen-
eralized to other compounds that contain atoms in differ-
ent hybridizations.

Accurate and reliable interatomic potentials for
lithium borate solids enable to apply molecular dynam-
ics methods in theoretical investigations of the tempera-
ture dependence of their structural parameters. The sug-
gested approach allows to extend the potential model to
other anhydrous borates and to determine a variety of
properties.

2 Potential model

Our potential model is based on two-particle and three-
particle potentials as in previous approaches, e.g. in refer-
ence [24]. For the description of two-particle interactions
we have chosen the Buckingham potential [29]:

Uij = bij exp
(
− rij

ρij

)
+

qiqje
2

rij
(1)

where the individual terms represent the Born-Mayer re-
pulsion and the Coulomb potential, respectively. Here, rij

is the interatomic distance between ions i and j, e is the
elementary charge, qi is the effective charge of the ion i
and bij , ρij are the parameters of the potential model.

Fig. 1. BO3H3 and (BO4H4)
1− complexes with displacement

vectors r, and interatomic distances R.

The electrostatic energy was calculated using the Ewald
summation technique [37].

The three-particle interaction was described with a
harmonic term [29]:

Uijk =
1
2
Aijk (Θijk − Θ0)

2
, (2)

where Θijk is the angle formed by the ions i, j, k with
ion i being placed in the middle, Aijk is a constant deter-
mining the strength of the angular interaction and Θ0 is
the equilibrium angle.

The optimal values of qi, bij , ρij and Θ0, Aijk

have been obtained by fitting the model potentials to
experimental data of Li2B4O7, namely crystallographic
data [34,38] (extrapolated from 80–300 K to 0 K), elastic
constants [39] and the values of three acoustic modes at
the Γ point.

Before deriving the parameters of the potential model
we performed ab initio calculations of the BO subsys-
tem, namely of the BO3 and BO4 complexes. This pre-
liminary investigation was intended to analyze long-range
and short-range B-O interactions in BO3 and BO4 which
cannot be separated experimentally.

The parameters of the short-range B-O interaction
were optimized by fitting the effective potential (2) to
the quantum-chemical energy hypersurface of BO3H3 and
(BO4H4)−. These energies were defined using the follow-
ing relation:

U(r) = UBOH(r) − UOH − UB. (3)

Here UBOH(r), UOH and UB are the total energies of
BOnHn complexes (n = 3, 4), OnHn groups (n = 3, 4)
and the B3+ ion, respectively. r is the B ion displace-
ment from equilibrium position in the BO3 plane (within
a quadratic region) for BO3H3 and in space (in a cu-
bic region) for (BO4H4)− (see Fig. 1). The maximal
value of boron displacement from equilibrium position was
rmax = 0.2 Å. About 300 single points were calculated for
each complex in the parameter fitting procedure. We ne-
glect the B-H interaction because the B-H distances are
relatively large (more than 2 Å). The quantum-chemical
reference energies were calculated at Hartree-Fock level
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with a 6-31G [40] basis set. The quantum-chemical pack-
age CRYSTAL03 [41] was used.

Parameters bij , ρij , were found by a χ2 minimizing
procedure using the linearization method [42] realized in
the FUMILY procedure [43] and applied to the following
expression

χ2 =
∑

j

[
U(rj) −

(
bBiO exp

(
−Rj

BiO

ρBiO

)

+
qBiqOe2

Rj
BiO

+
qBiqHe2

Rj
BiH

)]2

, (4)

where rj is the jth boron atom displacement from equi-
librium position, qBi , qO, qH are the Bi, O, H ion charges,
respectively. Rj

BiO, Rj
BiH are the BiO and BiH bond

length at step j. We chose the values of the effective
atomic charges as qB1 = qB2 = +3, qO = −2 and
qH = +1. Since ρBO and bBO are correlated, we used the
same value ρBO for both interactions B1-O and B2-O. For
this parameter, a value of 0.28 Å was obtained. But the
most important result was that the optimal value of pa-
rameter b substantially differs for the two types of boron
atoms, bB1O = 743.17 eV and bB2O = 863.97 eV. In ad-
dition, a Mulliken analysis [44] of the HF wavefunction
of the two models BO3H3 and (BO4H4)− shows that the
charges of boron atoms are also different (qB1 = +1.32
and qB2 = +1.45). The different charges of qB1 and qB2

and the different parameters of the potentials for B-O in-
teraction in BO3 and BO4 allow to identify B1 and B2

as two ions with the same mass but different charges and
interactions with O atoms. This is not surprising because
the complexes BO3 (sp2) and BO4 (sp3) have different
types of hybridization. This result was the basis for the
development of our improved potential model. The de-
tails of parameter optimization are described in the next
section.

2.1 Fitting of potential model parameters

The parameters of our potential model for the Li2B4O7

crystal were derived using a BFGS optimization proce-
dure [45] as implemented in the GULP program [29].

The choice of the start parameter set was based on
the known crystallographic data, on previous potential
models and on the results of the our ab initio calcula-
tions described above. Only interactions between Li-O, O-
O, B1-O, B2-O and O-B1-O, O-B2-O, B1-O-B2, B1-O-B1,
B2-O-B2 were taken into account. We neglect short-range
Li-Li, B-B and Li-B interactions because the interatomic
distances are large (more than 3 Å). A cut-off radius
of 10.0 Å has been applied to the two-body interactions
throughout the simulations. During the fitting procedure
all parameters (qi, bij , ρij and Θ0, Aijk) were allowed to
change. The parameters of the three-particle interaction of
B1-O-B1 triples which are absent in Li2B4O7 were found
by fitting them to the structure of α-B2O3.

Fig. 2. Fitted and simulated UBO potentials for B-O interac-
tions in BO3 and BO4 units. UB1O and UB2O are the obtained
potentials with different bij ; UB1O and UB2O are the simplified
potentials with the same bij = (bB1O + bB2O)/2.

Table 1. Optimized values for the parameters of the classical
potential model for crystals of the Li2O-B2O3 system (Eqs. (1)
and (2)).

Interaction Parameters and their values

Li-O bLiO=1426.45 eV ρLiO=0.236 Å
O-O bOO = 141704.69 eV ρOO = 0.183 Å
B1-O bB1O = 537.35 eV ρB1O = 0.198 Å
B2-O bB2O = 1164.83 eV ρB2O = 0.198 Å
O-B1-O ΘOB1O = 120.07◦ AOB1O = 12.18 eV/degree
O-B2-O ΘOB2O = 109.41◦ AOB2O = 5.40 eV/degree
B1-O-B2 ΘB1OB2 = 120.67◦ AB1OB2 = 2.58 eV/degree
B1-O-B1 ΘB1OB2 = 135.41◦ AB1OB2 = 3.70 eV/degree
B2-O-B2 ΘB2OB2 = 135.68◦ AB2OB2 = 3.91 eV/degree

Elements Li2B4O7 Derived
atomic charges from experiment [46]

Li 0.664 0.8 ± 0.1
B1 1.072 }

1.23±0.05
B2 1.223
O −0.846 −0.93±0.01

The final parameters of our potential model are
shown in Table 1. The large value of parameter bOO,
141705.69 eV, is a result of the previously mentioned cor-
relation between bij and ρij .

It should be noted that our model gives reasonable
atomic charges (qLi = +0.66, qB = +1.07 and + 1.22,
qO = −0.85) which agree well with charges derived from
the longitudinal optical and transverse optical splitting
in Raman spectra, qLi = +0.8 ± 0.1, qB = +1.23 ± 0.05,
qO = −0.93 ± 0.01 (Tab. 1).

In order to demonstrate the importance of discrimina-
tion between two types of boron atoms (B1 and B2) we
compared the optimized BO potentials (Tab. 1) with sim-
plified potentials, where bBO was set equal to the average
value between bB1O and bB2O. Figure 2 shows our poten-
tials UB1O and UB2O and the simplified UB1O and UB2O

.
Other parameters of (1) and atomic charges were not
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changed. After analysis of the behavior of the two types
of the potentials we draw the following conclusions:

• According to our potential model, the boron sp2

(in BO3) and sp3 (in BO4) hybridization leads to
different types of B-O interactions. The equilibrium
bonds R0 (the bond length at the potential minimum)
and the potential curvature of BO3 (R0 = 1.10 Å),
BO4 (R0 = 1.29 Å) are different. The experimental
bond distances Rexp in BO3 and BO4 of all crystals
of Li2O-B2O3 system differ from R0 practically by the
same distance (0.25 Å for BO3 and 0.2 Å for BO4).
Note that R0 is the distance between B (in sp2 or sp3

states) and O atoms for a BO molecule. The average
differences between Rexp and calculated RBO is 0.04 Å
for BO3 and 0.01 Å for BO4. The shifting from R0

to Rexp occurs via O-O interactions in the BO3 and
BO4 units.

• The second derivatives of UB1O and UB2O at R = Rexp

are different, thus they yield different frequencies of lo-
cal vibrations of the BO3 and BO4 units. For potentials
UB1O and UB2O

force constants are also different but
they are in the range between the force constants of
UB1O and UB2O (this can simply be obtained by dif-
ferentiation of (1)).

While it is clear that for a given temperature it will
always be possible to obtain a good description of the
crystal structure and other properties by equating bB1O

and bB2O and changing values of three-particle potentials,
this simplified model will not be able to describe reason-
ably well the temperature evolution of the system and
its properties. As result, it can not be used for molecular
dynamics calculations at different temperatures. For this
reason we suggest that also for other systems where sp2

and sp3 hybridizations of the same elements are present
it will be necessary to make an additional investigation of
atom interactions.

3 Application of the potential model
for the prediction of the structure
of Li2O-B2O3 single crystals

3.1 Quality of the potential

The results of our calculations for the Li2B4O7 structure,
for the elastic constants and for the Young’s modulus
are presented in Table 2. A good agreement of calculated
and experimental crystal structure parameters and elas-
tic properties is obtained. This was expected because the
experimental data were used during the parameter op-
timization. The error of lattice parameters does not ex-
ceed 0.05 Å, which is in the range of errors of ab initio
calculations [47]. Our potential model also provides good
agreement for the Young’s modulus (Tab. 2) which was
not used in the fitting procedure. Absolute errors for the
Young’s modulus does not exceed 7 GPa for E100 (E010)
and 38 GPa for E001.

Table 2. Crystal structure and elastic properties of Li2B4O
a
7.

Lattice parameters a, c (Å), fractional coordinates x, y, z, elas-
tic constants C (Pa), Young’s modulus E (GPa).

Property Experiment This work (GULP)

Volume, Å3 924.57 936.12

a, Å 9.479 9.525

c, Å 10.290 10.319

Li (x, y, z) (0.1497, 0.1651, 0.8508) (0.1536, 0.1686, 0.8508)

B1(x, y, z) (0.1681, 0.0861, 0.2007) (0.1739, 0.0844, 0.2044)

B2(x, y, z) (0.9463, 0.1125, 0.0824) (0.9459,0.1165, 0.0835)

O (x, y, z) (0.2817, 0.1372, 0.2653) (0.2792, 0.1284, 0.2591)

O (x, y, z) (0.0671, 0.1776, 0.1562) (0.0703, 0.1752, 0.1589)

O (x, y, z) (0.1562, 0.9432, 0.1811) (0.1560, 0.9455, 0.1836)

O (x, y, z) (0.0000, 0.0000, 0.0000) (0.0000, 0.0000, 0.0101)

C11, 1010 Pa 13.53b, 12.68c, 13.50d 13.56

C33, 1010 Pa 5.48b, 6.82c, 5.68d 5.48

C44, 1010 Pa 5.74b, 5.85c, 5.85d 5.29

C66, 1010 Pa 4.74b, 4.57c, 4.67d 4.34

C12, 1010 Pa 0.11b, 0.10c, 0.36d 0.22

C13, 1010 Pa 3.186b, 2.39c, 3.35d 2.94

E100, GPa 118.7c 111.8

E010, GPa 118.7c 111.8

E001, GPa 58.4c 21.3

a lattice parameters [34]; b [39]; c [48]; d [49].

The limits of the present potential model with respect
to different oxygen environments of the boron atoms were
tested by molecular dynamics (MD) simulations. The cal-
culations were performed with a NPT-ensemble in con-
junction with the Nosé-Hoover [50] thermostat and the
Parrinello-Rahman [51] barostat. The box simulation con-
tained 832 atoms (2 × 2 × 2 supercell). The system was
allowed to evolve for 50 ps. A time step of 1 fs was used
for integrating the equation of motion.

In a previous study [47] via ab initio calculations the
pressing and stretching of α-B2O3 (with BO3 building
unit) and β-B2O3 (with BO4 building unit) was inves-
tigated. It was assumed that the first four shortest B-O
distances in compressed α-B2O3 participate in B-O bond-
ing when they are smaller than 2.7 Å. Our MD simulation
shows that the maximum value of B1-O (B2-O) bonds does
not exceed 2.2 Å (2.5 Å) below 900 K which is 290 K bel-
low the experimental melting point. Higher temperatures
were not investigated.

The obtained results of bond distances show that it is
possible to use the present model without taking into ac-
count changes in the BO coordination environment up to
900 K. The difference between maximal values of the B1O
and B2O bonds during MD calculations shows that the
crystal structure can be destroyed by a BO4→BO3+O2−
transition.

3.2 Prediction for other single crystals
of the Li2O-B2O3 system

The structure parameters of the other single crystals
α-B2O3, β-B2O3, Li3BO3, LiBO2, Li2B4O7, LiB3O5 and
Li3B7O12 were optimized with the present model. The re-
sults are shown in Table 3. The effective atomic charges
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Table 3. Comparison of calculated and experimental structure parameters for Li2O-B2O3 system single crystals.

Crystal Properties Calc. without Calc. with Experiment

(symmetry) fitting charges fitting charges

α-B2O3
∗ [30] Volume, Å3 135.31 135.77

(P31) a, Å 4.35 4.34

c, Å 8.26 8.34

β-B2O3 [31] Volume, Å3 148.63 163.54

(Ccm21) a, Å 4.61 4.86

b, Å 7.80 7.88

c, Å 4.13 4.27

LiB3O5[35] Volume, Å3 300.10 320.42 320.42

(Pna21) a, Å 8.00 8.42 8.45

b, Å 7.15 7.43 7.38

c, Å 5.25 5.20 5.14

Li3B7O12[36] Volume, Å3 405.84 424.25 411.29

(P -1 ) a, Å 6.42 6.47 6.49

b, Å 7.76 7.88 7.84

c, Å 8.59 8.67 8.51

α,o 91.66 92.09 92.10

β,o 105.37 104.83 104.80

γ,o 99.39 99.56 99.50

LiBO2[33] Volume,Å3 119.79 116.23 114.64

(I-42d) a, Å 4.22 4.16 4.20

c, Å 6.74 6.73 6.51

Li3BO3[32] Volume, Å3 276.80 242.66 244.59

(P1 21/c 1 ) a, Å 3.39 3.26 3.27

b, Å 9.65 9.21 9.18

c, Å 8.62 8.23 8.32

β,o 100.69 101.06 101.10

∗ was used for creating of B1-O-B1 interaction

have been reoptimized in order to obtain charge neutral-
ity. The atomic charges of Li2B4O7 (Tab. 1) would lead
to charged unit cells for the other stoichiometries. Since
the Li ion has different oxygen environments in different
crystals, it is necessary to change its charge by using the
expression qLi = − (nO · qO + nB1 · qB1 + nB2 · qB2) /nLi.
Here nLi, nO, nB1 and nB2 are the number of Li, O, B1

and B2 ions, respectively. qO, qB1 and qB1 are the charges
of the O, B1, B2 ions (taken from Tab. 2). The modifica-
tion of the charges for different crystals is not new. In a
previous study the potential model for (Li2O)x(B2O3)1−x

(x = 0 ÷ 0.4) was also based on different charges of the B
and O atoms [24]. In that study the charge of Li atom was
set to +1.

The results obtained with the present approach are in
good agreement with experimental data. The maximal de-
viation between calculated and experimental values of the
lattice parameters is found for the LiB3O5 crystal (0.45 Å
for a). In general the error of lattice vectors is smaller than
0.25 Å and 0.6 degrees for angles. These are errors in a
range typical for empirical calculations.

However, the calculation of other crystal properties
gave partly nonphysical results, namely negative values of
the acoustic modes at the Γ point. Therefore we assumed
that not only the qLi had to be changed but also the qO.
We fitted the Li and O charges in equation (2) to the crys-
tallographic crystal data and to the values of the acoustic

Table 4. Adjusted effective charges for the crystals Li2O-B2O3

system.

Element Li3BO3 LiBO2 Li2B4O7 Li3B7O12 LiB3O5

Li 0.596 0.671 0.664 0.646 0.607

B1 1.072 1.072 1.072 1.072 1.072

B2 - - 1.223 1.223 1.223

O −0.953 −0.871 −0.846 −0.825 −0.795

modes at the Γ point, which are equal to zero. The other
parameters of the potentials (1) and (2) were kept con-
stant. This procedure of fitting of the charges to the lat-
tice parameters opens the possibility to create a potential
model which can predict not only lattice parameters of
single crystals of the Li2O-B2O3 system, but the phonon
properties too. The new charges are listed in Table 4. Sig-
nificant improvement for the lattice vectors (see Tab. 1)
was obtained for Li3BO3 (the error of vector b was reduced
from 0.47 Å to 0.03 Å) and for LiB3O5 (for vector a the
deviation of 0.45 Å became 0.03 Å). For the other crystals
small changes of the structure parameters were obtained
compared to those shown in Table 1.

The fitted O charges plotted as a function of the mole
fraction of Li2O give an almost straight line (see Fig. 3).
The maximum deviation from the linear curve is ±0.02.
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Fig. 3. Oxygen charge dependence on the mole fraction of
Li2O.

It is obvious also from Table 4 that there must be a
correlation between qO and qLi, which expresses qualita-
tively the charge transfer between the different ions. The
decrease of the effective charges qO with increasing Li2O
mole fraction is a result of the different oxygen coordi-
nation of the lithium atoms, which change from 8 (for
LiBO2) to 5 (for LiB3O5). The exception is only Li3BO3,
where the oxygen atoms do not connect two BOn (n = 3
or 4) units and, in turn, interact more with the Li atoms
than in the other crystals of the Li2O-B2O3 system. There-
fore, the charges qO and qLi in Li3BO3 are smaller.

The dependence of O charges on the mole fraction of
Li2O can be used to extend the range of application of
the potential model to other crystals of the Li2O-B2O3

system. The obtained results for the lattice parameters
agree well with experiment, and give a better descrip-
tion than results without fitting the oxygen and lithium
charges (Tab. 3). The error of lattice vectors does not ex-
ceed 0.22 Å (largest error obtained for aLiBO2) and 0.06 de-
gree for angles.

4 Summary and conclusions

A classical model is proposed for the description of crys-
talline solids in Li2O-B2O3 systems. Two types of B atoms
are distinguished based on their coordination, B1 and B2,
that are the part of BO3 and BO4 subunits of the lattice,
respectively. Ab initio calculations of the properties of the
principal crystal structural complexes, i.e. the BO3 trian-
gle and the BO4 tetrahedron, revealed the need to describe
these two boron atoms with different parameter sets. On
this basis an effective classical potential model was ob-
tained. The analysis of the behavior of the boron-oxygen
interatomic potentials showed the pronounced difference
between both functions. We conclude, that for borate crys-
tals it is essential to take into account the non-equivalence
of boron atoms in BO3 and BO4. Also for other systems,
where both sp2 and sp3 hybridizations of the same ele-
ment are present, it may be necessary to take this into
account.

The potential model was used to calculate struc-
tural parameters for Li3BO3, Li6B4O9, LiBO2, Li2B4O7,
LiB3O5 and Li3B7O12 crystals. The obtained results are

in good agreement with experimental data. We tested by
molecular dynamics calculations that it is not necessary to
take into account changes of the boron atoms environment
for temperatures below 900 K. Our potential model also
enable us to calculate phonon spectra and to model the
abnormal temperature dependence of lattice parameters
of Li2B4O7 and LiB3O5 successfully. These results will be
described in forthcoming publications.

An analysis of the Li environment gives a linear depen-
dence of oxygen charges on the molar fraction of Li2O.
This interpolation allows to apply the present potential
model also to other crystals of the Li2O-B2O3 systems.

Based on our results, we assume that the suggested
approach allows to determine different properties of crys-
talline and vitreous solids of Li2O-B2O3 systems. More-
over it can be useful for other crystals based on the boron-
oxygen anion subsystem.
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