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A Fully Tetrahedral and Highly Corner-Sharing Network
Model of ZnCl: Glass and its Comparison to SiO: Glass

Laura A. Swansbury and Gavin Mountjoy*

School of Physical Sciences, University of Kent, Canterbury, Kentzfl'z 7NH, U.K.

Abstract: \
Zinc chloride, ZnCl,, is intermediate between a strong défragl glass former. During

computational simulations, it is therefore important to account ion polarizability. This, together
—
with the lack of suitable interatomic potential parameters is the likely cause for the lack of modelling

studies on ZnCl, glass which contain a high degree of ZnCl, t ahed%l units. Through using accurate

interatomic potential parameters and applying the adiabatic core-shell model, the first fully
tetrahedral model of ZnCl, glass was obtained. ThelCl- | bad angle of 109° reproduced the ideal

tetrahedral bond angle, and the calculated  otal utfom and x-ray structure factors closely
inc

replicated experimental findings. While 86% af t trahedral units were corner-sharing, 14%
were found to be edge-sharing. This led totwo i ntributions in both the Zn-Cl-Zn bond angle
distribution and in the Zn---Zn nearest neigh Tjﬁeaks being seen. These are not apparent in studies
based on neutron diffraction. By comparing the‘iatermediate glass former ZnCl, to the strong glass
former SiO,, marked differences in ring\statistics became apparent. The Zn-Cl-Zn bond angle of

to ferm in significant proportions. In contrast, 3-membered

around 110° enabled 3—memberedk
rings were only present in Si gﬁm ects. By calculating the ZnCl, and SiO, partial structure
factors, strong similarities becameyyvisi after scaling according to nearest neighbour distances.

Although it was apparent.that the ‘main contributions to the FSDPs came from cation-anion
correlations, the relative,scaling'ef the FSDP positions in ZnCl, and SiO, glass was not understood.
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Introduction:

Zinc chloride (ZnCl,) is an intermediate glass forming system, il between that of a strong (e.g. SiO,)
and a fragile (e.g. BeCl, [1]) glass former [1]. The ZnCl, system.is based on tetrahedral structural units
(znCl,) and is known to have a high tendency towards glass formation [2]. Another well-known
intermediate glass former with tetrahedral units issgermanium selenide (GeSe,), although the
presence of homopolar bonding due to its more covalent.nature complicates the connectivity of the
glass network [3]. It is therefore intuitive to consider the ZnCl system in order to gain insight into
the structural effects of polarizable anions{ in glasses. To study this on an atomic scale,
computational simulation can be used. As will_be described below, previous computational studies
on ZnCl, glass have not been successful infpresenting the completely tetrahedral network structure
that is expected. This may be caused both by“the complexity of accounting for ion polarizability, and
the lack of available suitable interatomie poetentialparameters [2], [4].

One type of computational simulatientis classical molecular dynamics simulation. This relies on using
interatomic potential parametérs, theysimplest of which are of rigid-ion (Rl) form. These treat the
atoms as rigid spheres and fail to*account for ion polarizability, but do permit large system sizes to
be modelled over relatively long timeseales. Kumta et al. [5] modelled a ZnCl, glass system using R
interatomic potentials,4gut the model only comprised of 324 atoms. The average Zn-Cl coordination
number of 4.96 did Mot correspond to tetrahedral structural units. In fact, 40% of the structural units
were reported to,be ZnClg structural units, casting doubt over the interatomic potential parameters
used.

In contrast’ to “elassicalk molecular dynamics, first principles simulation considers the electronic
configugationwof atoms. However, a limited system size can only be modelled for a relatively short
period. Thet liquid, ZnCl, model obtained by Alsayoud et al. [6] using first principles simulation
contained 108 atoms and was quenched from 2000K to 600K at a rate of 1.8x10K/s. The liquid
ZnCl, model was overwhelmingly made up of ZnCl, tetrahedral units, with only 5% of the Zn ions
being in ZnCl; or ZnCls structural units. This small proportion could be attributed to the temperature
of the melt. Although the glass was not modelled in [6], it is clear that the proportion of tetrahedral
units in the glass should be 95% or higher. In addition, a Raman spectroscopy study involving liquid
and glassy ZnCl, by Yannopoulos et al. [4] revealed the presence of only ZnCl, structural units, with
the exception of a ZnCl; minority in the melt, which was barely detectable in the glass.

To compromise between classical and first principles molecular dynamics simulation, classical
molecular dynamics simulations can be made to include ion polarizability. One approach is to use a
polarizable ion model (PIM) where the dipole strength and orientation fluctuates throughout the
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Publishing simulation [7]. Wilson and Madden [8] compared a liquid ZnCl, model that had been obtained using

a PIM to one obtained using a RI model. It was detailed that using a RI model would maximise the
Zn---Zn nearest neighbour distance, while a PIM could reproduce Zn-Cl-Zn bond bending, reducing
the Zn--Zn nearest neighbour distance [8],[9]. An alternative approach for incorporating ion
polarizability into classical molecular dynamics simulations is to use the core-shell model. In the
core-shell model, the charge of an ion is split between a core and a shell unit which are connected by
a harmonic spring of spring constant K. The shell can either be massless (dynamic core-shell
model), or have a small proportion of the atom mass (adiabatic core-shell mgdel), and the shell
movement replicates ion polarization.

Huang et al. [2] used the adiabatic core-shell model to produce models,of Zn€l, melt. The simulation
began by heating a crystalline ZnCl, structure to 2000K for’ 10ps prier to cooling to various
temperatures (1000K, 873K, and 600K). Results consistent with“experimental studies on ZnCl, melt
were attained. However, the low melting temperature of 2000K coupled with a short simulation
timescale may not have been sufficient in allowing a representative melt structure to develop. The
results may therefore have been biased towards the input crystalline structure. Huang et al. [2] did
not produce a ZnCl, glass model.

A different type of computational simulation is‘geverse"Monte Carlo (RMC) modelling. This uses an
input configuration of atoms whose positionsiare “adjusted to reproduce experimental diffraction
data. The ZnCl, glass model obtained by Rusztai and McGreevy [10] using this approach reportedly
comprised of distorted tetrahedral units whieh had trigonal planar symmetry. The average Zn-Cl
coordination number was ~3.9, and the preportions of ZnCls, ZnCl,, and ZnCls structural units were
not detailed. In addition, the averdge Zn--*Zn coordination number of ~5.3 exceeded the maximum
value of 4.0 that would expected far aisystem comprising entirely of corner-sharing tetrahedral
units.

Models of ZnCl, glass attained using RMC modelling have also been reported by Zeidler et al. [11],
[12]. These were able t@ achieve average zinc and chlorine ion coordination numbers of ~4.0 and
~2.0 respectively gonsistent, with ZnCl, structural units. However, the glass models contained
significant propogtions of structural units other than ZnCl, structural units. In one study, Zeidler et al.
[12] reported that 9.8% of the structural units were either ZnCl; or ZnCls structural units. In the later
study, Zeidler-et al. [41] reported that 41% of the chlorine ions were not two-fold coordinated and
that this Was “not expected.” These findings could be caused by a lot of the disorder present in the
initial g@ndom distribution of atoms being retained during the RMC procedure.

The present study focusses on using reliable interatomic potential parameters to model the atomic
structure ©f ZnCl, glass without bias towards a crystalline structure, or experimental diffraction
results. This was achieved using classical molecular dynamics simulation with the addition of the
adiahatic core-shell model. The structure of the glass model attained was characterized using
nearest neighbour distance, coordination number, bond angle distribution, ring statistics, and
structure factor calculations. The influence of polarizable anions on the intermediate glass former
ZnCl, were later compared to those of the strong glass former SiO,. The SiO, glass system was chosen
for comparison because it has been well studied both experimentally and computationally. Like
ZnCl,, SiO, shares the same AX, stoichiometry and comprises of AX, tetrahedral structural units.
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Publishin g Computational Methodology:

Binks [13] reports interatomic potential parameters of Buckingham form for modelling ZnCl, (table
1). The Buckingham form is expressed in equation 1, where the potential, V;;, acts between ions i
and j; q is the ion charge, r is the separation distance, and A, p, and C are potential parameters. A
three-body interatomic potential of screened harmonic form (equation 2) was chosen to supplement
those in table 1. This was to help ensure tetrahedral structural units through encouraging zinc ions
to maintain tetrahedral coordination. In equation 2, k3 is the spring constant,“@ is the Cl-Zn-Cl bond
angle, 8, is the equilibrium bond angle, and p is the potential screenin \ci\hg

i adiabatic core-

shell model was applied to the anions in this study. Equation 3 governs‘thednteraction between the

core and shell units, where the terms r and K¢ are the core-shell distance

respectively. ‘)
—~—

Table 1: The two-body and three-body interatomic potential parame rs‘a Buckingham and screened harmonic form
respectively used to model ZnCl, glass. The subscripts ‘c’ and ‘s’ correspond ion)ores and ion shells respectively. The
two-body interatomic potential parameters were obtained from@ks [13], whilst the three-body interatomic potential

d the spring constant

was fitted in this work.

i

i
AEY) S ph)  c(evi®)

Zn, = In, 0.0000 ‘oioooo 0.00
Zn, — Clg 9704?&\ 0423200 0.00
Clg -+ Clg 3296,57 32890 107.20

ks (eViad 2) — 6, (%) p (A
Cl—Zn, —Cl, 45 & 109.47 3.0
(k. el A Yy Qeore) (&) g (shell) (o)
Cl, —Cl 17.25 0.984 -1.984

Zn, — 21{\\ 2.000 0.000

Vij ) = ]

4TEr

+A (1)

Vi (8jik) = . (2)

3)

General Utility Lattice Program (GULP) [14]. The 6-ZnCl, crystalline structure [15] of space group
.33 isithe only pure polymorph of ZnCl, as the others (a, B, and y ) occur with some water absorption

[15].4ollowing the energy minimization of the &-ZnCl, structure, the unit cell volume increased by
.80% (table 2). The Zn-Cl, Cl---Cl, and Zn---Zn nearest neighbour distances of 2.27 A, 3.77 A, and 3.76
/"\Nlncreased slightly to 2.30 A, 3.88 A, and 3.85 A respectively, but the coordination numbers of 4.0,

12.0, and 4.0 respectively were maintained.
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Table 2: The percentage changes to the structural parameters of the §-ZnCl, crystalline structure following GULP energy
minimisation.

Initial Percent
value  change
Volume A 30359 6.80

Parameter Unit

a A 6.44 -1.34

b A 7.69 9.04

c A 613  -0.72 /

a ° 9000 0.00 \
B ° 90.00 0.00 3

v ° 90.00 0.00 4

A starting 6-ZnCl, crystalline configuration of 1280 atomic Qpenants (512 CI cores, 512
corresponding Cl shells, and 256 Zn cores) of density 0.0359 A®[12] Was prepared. The atomic mass
of chlorine (35.453 u) was split between the anion core (35.003 u)&nd shell (0.450 u). A core-shell
model molecular dynamics simulation was then rumng D Y 1.9 [16] with the interatomic
potential parameters given in table 1. Initially, thesi tion was run at a temperature of 6000K to
ensure a random distribution of ions. The temperature was then reduced to 3000K, and then to
1000K, where the system was still comfortabg‘&ve its melting temperature of 593K [17]. To form

a glass model, the liquid system was quenche 00K to 300K at a rate of 10"K/s. A further
stage at 300K ensured the formation of a'sg/id“glass model. The single temperature stages and the
guench stage ran for 800,000 time-st and ,000 time-steps respectively, where the time-step
was 0.2fs. An NVT Berendsen thermost wused throughout and all simulation stages were fully
equilibrated. The SiO, glass model foricomparison was attained using the method reported by
Tilocca et al. [18] (denoted Ml

interactions between the ion co s explicitly indicated otherwise (for example Cl:--Cl, refers
to ion shells).

following sections, the atomic correlations refer to

Results and Discussi

Figure 1 illustrates r on between the §-ZnCl, crystalline structure (left) and the ZnCl, glass
model (right). crys l| e structure is comprised entirely of corner-sharing ZnCl, tetrahedral

ese tetrahedral units are edge-sharing in the glass model (highlighted dark
i ]:tms first fully tetrahedral model of ZnCl, glass. The magnified region of the glass at

units, whil

the chlorine shells (brown) are closer to the zinc cations than the chlorine cores
(green Th/s is also the case in crystalline 6-ZnCl, and is a consequence of the charges assigned to

the core an ell units in table 1.
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Figure 1: A model of crystalline §-ZnCl, to the left, and a ZnCl, glass model at 3 K:c)e right. The blue
tetrahedra represent Zn ions, and the green and brown spheres correspond to €l cores.and shells respectively.
In the glass model, the edge-sharing tetrahedra have been highligh a lue.

ind
d by-Madden and Wilson [19] and
is illustrated in figure 2. Initially, bond bending reduces gthe*Zn---Zn_separation distance, causing
cation-cation repulsion to occur. A dipole in the anion is t

The formation of these edge-sharing tetrahedra has been expla

n indl§ed. The anion-anion separation
distance can then lessen to counteract the repulsion Between tions, facilitating the formation
of edge-sharing tetrahedra.

consistent with the ation of a minority of edge-sharing tetrahedra as described above. While
the Zn-Cl andf-cl pa 4elation functions show good agreement with experimental neutron
diffraction da 12] in figure 4, less good agreement is seen between the Zn--Zn pair
correlationsfunctions. The two nearest neighbour peaks in the Zn---Zn pair correlation function from
this watrk correspond to edge-sharing and corner-sharing ZnCl, structural units. These features are
?he first principles study of liquid ZnCl, [6]. Conversely, only a single broad peak is

experimental Zn---Zn pair correlation function [12] due to it being subject to greater

u ertain% as will be discussed in more detail below.

S

<
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'Il'his w:ork —

1

Figure 3: Pair correlation functions for ZnCl, glass. The
amplitudes of the Cl---Cl,, Zn-Cl; and Zn-Cl correlations
were reduced by factors of 10, 4, and 3 respectively to be
of similar scale to the other correlations.

[12]. The CI-:-Cl and Zn---Zn correlations
ffse?BVi.O and 7.0 respectively.

A summary of the nearest neighbour distances (R), coor ation}umbers (N(r)), and the cut-off
distances applied in this work, as well as in other st@s, are ented in table 3. In this work, a
Zn-Cl coordination number of 4.00 is obtained. This™ exp‘e)ted and corresponds to tetrahedral

structural units. The Zn-Cl nearest neighbour distance'ef 2.30°A is in line with the other studies. The
Cl---Cl nearest neighbour distances are in fair aw espite the coordination numbers varying
noticeably. As shown in figure 5, the steepness*ef the«Cl---Cl cumulative coordination number plot
places a high sensitivity on the cut-off dist Neﬁ'p'pl-i.ed. The Zn---Zn nearest neighbour distance and
coordination number values from t sq%k in less good agreement with those from ND

experiments [12]. This is attributed to t ncertainty in the experimental Zn---Zn pair correlation

function, as will be discussed in mo \JW\ai elow.

Table 3: Nearest neighbour distances (R);.coordination numbers (N), and coordination number cut-off distances from
this work and a number of other studies. se include reverse Monte Carlo (RMC), neutron diffraction (ND), x-ray
diffraction (XRD), and extended x-rayiabsorption fine structure (EXAFS) studies. The uncertainty attributed to each value

/ is given in parenthesis.

< /4 7 Cl---Cl Zn--Zn

£ Cut- Cut- Cut-

Ref.  Me NA N(r) off R(A)  N() off  R(A)  N(n) off
N (A) (A) (A)

101~

2] R
1 XRD  2.27(2) 4.0(1) 2.47
1

1)

\

~ 7
\,T:,Irs \ 2.30(2) 4.00(2) 3.00 3.76(5) 10.1(1) 5.00 3.89(5) 3.62(5) 4.30
[5] 4 Mp 2.34(2) 4.96(2) 3.20 3.59(5) 11.0(1) 4.50 3.81(5) 5.3(1) 4.50
C  2.34(2) 3.91(2) 3.00 3.71(5) 10.8(1) 4.70 3.79(5) 5.28(5) 4.70
C 2.29(5) 3.99(1) 3.00 3.69(5) 12.2(1) 5.00 3.67(5) 4.16(1) 4.30

ND  2.27(1) 3.8(3) 252 3.68(1) 11.0(4) 4.66 3.74(1) 3.8(2) 4.42
ND  2.27(2) 4.04(5)
1 ND  2.29(1) 3.8 3.72(1) 95
“21] EXAFS  2.30(4)
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Figure 5: Cumulative coordination number plots for the Zn-Cl, Cl---Cl and-Zn---Zn.correlations of ZnCl, glass.

Figure 6 depicts the bond angle distributions (BADs) in the Zﬂgz ss model. The average angle in
the Cl-Zn-Cl bond angle distribution is 109°, matching the lideal tetsh ral angle [12]. The Zn-Cl-Zn
ade in the first principles study

BAD in figure 6 shows two clear peaks. The same observationwas
of liquid ZnCl, [6]. The first peak corresponds to edge-sharing tetrahedra while the second peak

corresponds to corner-sharing tetrahedra. The anmfplitu of‘tDe corner-sharing peak is greater due
to the dominant number of corner-sharing units. Whilst hr% of the tetrahedra are edge-sharing,
86% are corner-sharing. In contrast, RMC si rw |-[12] produce more disordered Zn-Cl-Zn

\
0

BADs with only a single broad peak.

0.03 Cl-Zn-Cl

‘ 0
80 /00 120 140 160 180 80 100 120 140
y Angle (°) Angle (°)
Figure 6: The?ftl- ond ayle distribution to the left, and the CI-Zn-Cl distribution to the right for ZnCl, glass.

As the ZnC }OM\comprises of a fully tetrahedral and highly corner-sharing network, it is also

gfbj
investigate the ring statistics. Figure 7 presents the ring size distribution in terms of the

how some 2-membered rings which correspond to the edge-sharing of ZnCl, tetrahedra.
In ad&tion, there is a noticeable excess of 3-membered rings which are possibly due the Zn-Cl-Zn
inter-tetrahedral bond angles centred around 110°. Lastly, the bulk of the ring size distributions are
concentrated around 6 to 8-membered rings.
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two measures shown are R.(n) (solid lines) which is the shortest ring per X-A*X
(dashed lines) which is the proportion of AX, tetrahedra for which t h:“tjst ring is'an n-membered ring.

—~
Figure 7 also includes the ring statistics for the model of the strong glass‘former SiO,. This enables

comparisons to be made with the model of the intermediate glass former ZnCl,. The ring statistics
for SiO, are consistent with those previously reported{[22],[23] and show that the bulk of the ring

size distribution is concentrated around 6 to 7-membered rings: These are somewhat smaller than in

ZnCl; glass. This may be due to a tendency for lakger valtes of n to occur in ZnCl, glass when edge-

sharing tetrahedra are present in the ring. Otlﬁv,Kdal.q en
SiO, are that the latter has no 2-membere riqgu;/ery few 3-membered rings which are
regarded as defects due to the average,Si-O-Sihond angle of ~150° [24].

The total neutron and x-ray strugture })rs,\S(Q), for the ZnCl, glass model were calculated

according to equation 4. The Fab )kq; FZ) partial structure factors, Si’j.Z(Q), were calculated
u

's@\e;l.le t to equation 6 in [25]). In equations 4 and 5, the term Q
is the scattering vector, i and j are,atom types, c is the fractional concentration, g(r) is the pair

s between the ring statistics of ZnCl, and

according to equations 5 (whi

correlation function, 7 j dial distance, and p is the atomic number density. The weighting

2-8;i)cicjziz;
r neutrons and w;; = (”[2% for x-rays, where the terms &,

cker delta function, the neutron scattering length, and the atomic

b, and z correspo

w.. 1 Q
S(@) ijc_;j(gij(r) - 4'7T7‘Pj) Smé D gr (4)

1 in(Q
Skz +f§oc—j(gij(r) — 4nrpj)¥dr (5)
“The lled total neutron and x-ray structure factors shown in figure 8 closely resemble those
from}weutron and x-ray diffraction experiments [11], [12]. In addition, the modelled FZ partial
S ure factors shown in figure 9 agree particularly well with experimental ND results [12].

Hewever, there is some discrepancy between the experimental and simulated S%ZH(Q) plots. The
noise in S5Z, (Q) from ND [12] was caused by the Zn--Zn partial structure factor having a lower
signal-to-noise ratio due to its weak weighting of wz,7, = 0.05 in comparison to the total structure
factor where wz,c; = 0.35 and w¢;; = 0.59. This noise caused the experimental Zn---Zn pair

correlation function to be of poor resolution, explaining why small features like the pre-peak

9
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Publishing indicated by arrows in figures 3 and 4 cannot be resolved. Soper [26] discusses the challenging
nature of attaining Zn---Zn pair correlation functions experimentally, stating that a range of Zn:--Zn
pair correlation functions can represent experimental data equally well.

2r 1 This wlork——
[N ND ---- 10
< 8

W

6
o
0 i | : w4
This work —— t:):'

XRD === |

Sx(Q)

-2 ‘ 1
0 &) 9 12 15
( Q (A1)
0 5 10 15 20
Q (&Y i ure;)alculated Faber-Ziman partial

Figure 8: Computed total neutron and x-ray, gructugSfactors compared with neutron

i 74
structure factors for ZnCl, glass compared - raction data [12]. The S7nzn(Q) and
with experimental neutron [12] and x-ra c1c1(@) plots have a vertical offset of 3.0 and

diffraction data [11]. 6.0 respectively.

~

To make further comparisons between¢the Zn nd SiO, glass models, table 4 compares the
positions of the first three peaks in the tota r{glation functions (R4, Ry, and R3), and the first three
peaks in the total neutron structur torsy(Qs, Q,, and Qz). Through comparing the Si-O and Zn-Cl
bond lengths, R,, it can be found that'a Si@4 tetrahedral unit is 1.42 times smaller than a ZnCl,
tetrahedral unit. As expected, a '\ﬂmqa;cio is found for the anion-anion nearest neighbour distance

(R,), which corresponds to.the edge th of a tetrahedral unit. This would appear to explain the
observed ratios of ~1. he'second and third diffraction peak positions (Q, and Qz). The cation-
istance (R3) ratio is smaller with a value of 1.25. This is because the

This reduces the'Zn:--

R; and R, ratjos.

+0.01 A and +0.05 A™ respectively.

Ri(A) Ry(A) Rs(A) Q. (A") Q(A") Qs(A7)

ZnCl, 230 3.76 3.89 0.88 2.11 3.69
Si0O, 1.62 264 311 1.53 291 5.19
Ratio 1.42 142 1.25 1.74 1.38 1.41

;n\order to compare the FZ partial structure factors of the ZnCl, and SiO, glass models, it is necessary
to account for the different Q ratios. This can be achieved by scaling the Q values using the relation
Q’'=QxRj;, where R; is the i-j nearest neighbour distance. Figure 10 shows that the scaled FZ partial
structure factors have strong similarities beyond the first sharp diffraction peak (FSDP). This is due

10
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to both of the networks comprising of dominantly corner-sharing tetrahedral structural units. The
FSDPs however need to be explored further.

S (Q)

/ /\)/,\

| Ssisi 2(Q) =™ Szaza' AQ)
H Soo HQ) """ Sggf”
2r ¢ . SsioFZ(Q') T 'ancﬂ(?')

5 10 15 2 25

N
N

'R

QA

Figure 10: A Faber-Ziman partial structure factor comparison between ZnCl, and SiO, using a normalized Q scale of

Q’=QxR;, where R; is the i-j nearest neighbour distance. Thé ver offsetfor the $5Z, (Q") and S£Z,(Q") plots is 7.0.
The S£Z,(Q") and St avelan offset of 3.0.

. “and 1.53 A respectively (table 4). As it is

r than the other ratios, it is of interest to view

the FSDPs more in more detail (figure 41). Madden and Wilson reported that the FSDP in MD models

of liquid ZnCl, were almost exclusively caused by.S; %, (Q) [8]. However, this cannot be the case due

to its weak weighting as discus Ua\bo&p. In ZnCl,, the weighting factors are wgz,c = 0.35,
i0,,

The FSDPs of ZnCl, and SiO, are seen at Q; value
unclear why the Q; ratio of 1.74 is notice

wcicr = 0.59, and wz,zn, = 005, In e weighting factors are wg;p = 0.39, wyo = 0.54, and
wg;s; = 0.07. Instead, Soper [26 msqefeind [27] considered that the FSDP was mainly caused by
S%C](Q). This latter viewpoint is supperted by the total and partial neutron structure factors for the
MD model of ZnCl, gla
where the most significant'eontribution to the FSDP also comes from the cation-anion contribution,
i.e. S;%(Q). It?l aihs unclear why the Q; ratio for the FSDP is higher than that of the Q, and Q3

SN
/
)

in fig 11. It can also be noticed that this parallels with the case of SiO,,

=~
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factors for ZnCl, and Si e plots'tg the left were obtained from neutron
diffraction (ND) experiments ],J%g], 29] and the plots to the right were

from molecular dy ics simulation (MD) in this study.

Conclusion: \

ormer ZnCl, was modelled computationally using classical molecular
ion palarizability were incorporated using the adiabatic core-shell model.

The intermediate gla

dynamics. The effec

Nh odel provides clear details in the Zn---Zn pair correlation function which
a'? from“diffraction experiments due to the weak weighting of the correlation. Models
ate glass former ZnCl, and the strong glass former SiO, were also compared in this
ize distributions in the ZnCl, glass model showed a significant number of 3-

corner-sharing tetrahedral network. By analyzing the FZ partial structure factors of the

nCl, and SiO, glass models further, it was found that the main contribution to the FSDP came from
the cation-anion contribution in both cases. Interestingly, the FSDP positions in the ZnCl, and SiO,
5355 models do not follow a scaling relation that is based on nearest neighbour distances.
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