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Abstract Monte Carlo adsorption simulations of
xylenes have been performed in aluminophosphate
molecular sieve structures. A new force field fitted
for o-xylene in AlIPO4-5 was used. It is shown that
force fields have good transferability among the alu-
minophosphate sieves series and the new force field
adequately describes the experimentally observed ad-
sorption isotherms for xylene/AIPO4-5. A previous
investigation of adsorption isotherms and structural
analysis has been extended to AIPO4-8 and VPI-5
sieves. In AIPO4-8, like in AIPO4-5, the variations in
the channels diameters and the corresponding inter-
action energy of the molecule-crystal lattice drive all
molecular positioning. In VPI-5, the modulation be-
tween wide and narrow regions becomes negligible due
to the larger pore diameter, so no ortho-selectivity was
observed. The simulations confirm the ortho-selectivity
mechanism proposed to aluminophosphates.
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1 Introduction

The present study is related to the xylenes adsorption
simulation in aluminophosphates. The aluminophos-
phates represent a series of molecular sieves first
synthesized by Wilson et al. (1982) in the decade of
80. Most of the representatives of this series present
unidimensional channels and a neutral framework.
Some macroscopic measurements like Infra-Red
(Barthomeuf and Mallmann, 1990), thermodynamic
properties (Eder and Lercher, 1996; Jianchen et al.,
1996) and diffusion coefficient measurements (Chiang
et al., 1991; Cavalcante et al., 2000) have been carried
out on aromatic molecules adsorbed in aluminophos-
phate, in order to understand their sorption and dif-
fusion properties. Some of these studies (Barthomeuf
and Mallmann, 1990; Chiang et al., 1991) were per-
formed to investigate the ortho-selectivity behavior in
aluminophosphates. Unlike silicalite that has p-xylene
selectivity and NaY that has m-xylene selectivity,
AIPQOy4-5 has shown a surprising o-xylene selectivity.
There have been reports on molecular simula-
tion of the adsorption of xylenes in silicalite (Snurr
et al., 1993a,b) and in NaY (Lachet et al., 1998,
1999). Recently, we have reported preliminary stud-
ies on the adsorption of xylenes in aluminophosphates
(Lucena et al., 2006). Using a simplified force field,
it was observed that the channels modulation of the
aluminophosphates and the corresponding interaction
of the xylenes with the lattice drive all molecular
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positioning which results in the ortho-selectivity be-
havior of the AIPO,4-5. Despite a good agreement in the
m- and p-xylene isotherms for AIPO,4-5 and qualitative
agreement in the ortho-selectivity, simulated adsorp-
tion heat values were much larger than the experimental
values. Also only a fair agreement with experimental
o-xylene isotherms was found for AIPO4-5.

To resolve these discrepancies a new force field
fitted to aluminophosphates was developed. To our
knowledge no force field adjusted for xylenes in alu-
minophosphates has been proposed to this date. With
the objective of evaluating the transferability of force
fields among aluminophosphates we performed low
loading adsorption heat comparative studies. Argon,
ethane and benzene and the sieve series AIPO4-5,
AlPO4-8, AIPOy4-11 and VPI-5 were checked using
three other force fields. Pure-component adsorption
isotherms for o-xylene and p-xylene in AIPO4-5 were
predicted again and compared with previously reported
experimental data.

With the satisfactory results of the adsorption
heats and isotherms we extended the xylenes ortho-
selectivity study predicting equilibrium isotherms and
adsorption heats at different loadings. Furthermore we
present a structural analysis for the sieves VPI-5 and
AlIPO4-8.

2 Simulation model
2.1 Structural details

The xylenes molecular structures were obtained
through optimization based in intermolecular poten-
tials of the force field CFF (Sun et al., 1994). The
molecules were considered planar and rigid.

The aluminophosphate AIPO4-5 crystallizes in the
space group P6/mcc (a = 13.8 Aand ¢ = 8.45 A) with
72 atoms/unitary cell (Bennet et al., 1983). It forms
one-dimensional pores with free diameter of 7.3 A par-
allel to the crystallographic ¢ direction (AFI struc-
tural network—hexagonal). AIPO4-11 crystallizes in
the space group Imma (a = 13.534 A, b=18.482A,
¢ =8.370 A) with 120 atoms/unitary cell (Bennetetal.,
1987) and one-dimensional pores with free diameter of
6.5 x 4.0 A parallel to the crystallographic ¢ direction
(AEL structural network—orthorhombic).

VPI-5 crystallizes in a hexagonal space group P63cm
(a = 19.0 A and ¢ = 8.11 A) with 108 atoms/unit cell
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(McCusker et al., 1991) and one-dimensional pores
with free diameter of 12.7 A (VFI structural network—
hexagonal). AIPO4-8 crystallizes in the space group
Cmem (@ =32.8 A, b =14.4 A and ¢ = 8.4 A) with
216 atoms/unit cell (Dessau et al., 1990) and one-
dimensional pores with free diameter of 8.35 A (AET
structural network -orthorhombic).

In all four aluminophosphates, the channels do not
have uniform diameters. They exhibit modulation of
diameter along the ¢ axis, leading to alternate wide
and narrow cross-sections. The narrow region is the
oxygen ring (windows) and the wide region corre-
sponds to the areas of connections between two oxygen
windows (see Fig. 1).

AIPOy4-5 has narrow windows with 12 oxygen atoms
with diameter of 9.96 A and wide regions (con-
necting two consecutive windows) with diameter of
11.20 A (Fig. 1(A)). AIPO4-11 has windows with 10
oxygen atoms with diameters of 9.31 x 7.06 A and
wide regions with diameters of 10.40 x 7.80 A. VPI-
5 and AIPO4-8 have windows with 14 and 18 oxygen
atoms and with diameters of 15.0 A and 10.6 A respec-
tively (Fig. 1(B) and 1(C)). The VPI-5 and AIPOy-
8 wide regions have diameters of 16.70 and 12.3 /0\,
respectively.

2.2 Interaction potentials
2.2.1 Sorbate-sorbate interaction

Xylene molecules were treated atom by atom (AA
model) and the xylene-xylene interactions were mod-
eled with a Lennard-Jones (LJ) potential.

o5 12 o 6
ol o
rij rij

The interaction parameters &;; and oj; were taken
from Jorgensen et al. (1993) who developed an OPLS
potential for toluene and other substituted benzenes.
They used an atom-atom model for the substituted ben-
zenes except methyl groups that are treated as united
atoms centered on the carbon. With the objective of ad-
equately reproducing the system geometry, we changed
the methyl united atom model for an atom-atom model.
Then carbons in the methyl groups are treated by the
force field as aromatic ring carbon atoms. From our
previous study (Lucena et al., 2006) it was observed
that sorbate-sorbate interactions had only a minor effect
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Fig. 1 Cross-sectional and vertical view of the channels of
AIPO4-5 (A) and cross-sectional views of VPI-5 (B) and AIPOy4-
8 (C). (A) There are two diameters in the cross-sectional view,
the narrow (9.96 A) and the broad (11.20 A). In the vertical view
we can see the different regions indicated along the channel.
The wide and narrow dimensions of the VPI-5 and AIPO4-8 are

in the system behavior, thus the Coulomb interactions
between different xylene molecules were not consid-
ered for this study. The parameters of this potential are
listed in Table 1. The cross terms were obtained using
arithmetic and geometric combination rules, as previ-
ously done by other authors (Clark and Snurr, 1999;
Lachet et al., 1999, Frankel and Smith, 2002).

2.2.2 Sorbate-aluminophosphate interaction

In these systems, xylenes were assumed to inter-
act only with the oxygen atoms of the molecular
sieve framework. The dispersion-repulsion forces be-
tween xylene-aluminophosphates were modeled using
Lennard-Jones potentials. We took LJ potentials be-

Table 1 LJ dispersion-repulsion parameters used in the cal-
culations of xylene-xylene and xylene-aluminophosphates in-
teractions (C3 is the carbon in the methyl group)

ct H* C—0° H—O0" C3—0°

o (&) 355 242 299 271  3.02
e (kcalmol™") 0.07 003 0254 0.068 0.185

*From Jorgensen et al. (1993).
YFrom Bhide and Yashonath (2000).
¢This study.

} Wide region

<—Narrow region

AIPO,-8

shown in (B) and (C). The others vertical views (not shown) are
very similar to the AIPO4-5 view. (Diameters are taken between
oxygen atoms of the narrow and wide regions. Aluminum and
phosphorus atoms: black balls; Oxygen atoms in the windows:
gray bars; Oxygen atoms in the wide regions: white bars. Cross-
sectional views represent one wide and one narrow plane)

tween C and H and the oxygen atoms from Bhide and
Yashonath (2000). We have adjusted the L] parameters
of the carbon in the methyl group so that the xylene-
aluminophosphate interaction energy is close to the low
loading adsorption heat value observed experimentally
for o-xylene in AIPOy4-5 (Chiang et al., 1991). The val-
ues for these parameters can be seen in Table 1.

The interactions between Al and P atoms were ig-
nored as previously done by other authors (Kiselev
et al., 1985). No Coulomb interactions have been in-
cluded between the xylenes and aluminophosphates.
This can be justified because in neutral zeolitic struc-
tures, such as silicalite, the contribution of the electro-
static forces in high occupancy aromatic adsorption is
only about 5-14% of the total value of the adsorption
heat (Clark and Snurr, 1999).

2.3 Computational details

The calculations of adsorption heats and isotherms
were performed in a simulation cell containing 27
unitary cells (3 x 3 x 3) for AIPO4-5, AIPO4-11 and
VPI-5. For AIPO4-8 the calculation of adsorption
isotherms used a simulation cell containing 18 uni-
tary cells (2 x 3 x 3). The GCMC technique was
used in the adsorption isotherm simulations (Frenkel
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and Smit, 2002). The algorithm allows displacements
(translations and rotations), creations, and destructions.
These simulations consisted of evaluating the average
number of adsorbate molecules for which the chemi-
cal potential equals those of the bulk phase for a given
pressure and temperature.

In the low loading adsorption heat calculations
we used a canonical ensemble Monte Carlo algo-
rithm (fixed loading) with only four xylene molecules
in the simulation cell. The simulations were started
by choosing the initial coordinates of the sorbate
molecule, and then the algorithm allows translations
and rotations of the molecules until the equilibrium is
reached.

The simulations have been performed in a SGI
Onyx2 station using Cerius2 software suite (Sorption,
2001). Between 1 and 4 x 10°® Monte Carlo steps were
performed in order to calculate mean values. The po-
tentials cut-off distance was 12 A, which is of the same
order of magnitude of previous studies in similar sys-
tems (McCullen et al., 1993; Snurr et al., 1993a,b). The
MC algorithms used a bad contact rejection factor (low
cutoff) of 0.4 A. Each run lasted from three to fourteen
hours of computing time depending on the simulated
system.

3 Results and discussion
3.1 Force field transferability in aluminophosphates

We only have a small number of available experimen-
tal data of xylenes adsorption in aluminophosphates.
So, based in those data, we planned to use existing
available force fields to check the effectiveness of the
transferability among the aluminophosphate sieves. As

we know, each force field is adjusted for a particular
sorbate-molecular sieve system and then extended to
other series members. If we find a good transferability
pattern among the aluminophosphate sieves for other
force fields, we can expect the same behavior for our
new force field (fitted only to o-xylene/ AIPOy4-5 sys-
tem).

There are no adsorption experimental data for
xylenes in AIPO4-8 and VPI-5. We only have xylenes
experimental data available for AIPO4-5 and AIPOy,-
11 (Chiang et al., 1991; Cavalcante et al., 2000). For
VPI-5, experimental data can be found only for low
loading adsorption heats of benzene (Jdnchen et al.,
1996; McCullen et al., 1993). For AIPO4-8, there are
no aromatic compounds data available. Also, a reliable
experimental series of low loading adsorption heats can
only be found for the molecules of argon, ethane and
benzene in AIPO4-5, AIPO4-11 and VPI-5 (McCullen
et al., 1993; Reichert et al., 1994; Jinchen et al.,
1996).

In the comparative study, besides our force field,
force fields developed by Cracknell and Gubbins
(1993) for argon, Bhide and Yashonath (2002) for
ethane, and Bhide and Yashonath (2000) for benzene
were used (seeTable 2). We have correlated the heat of
adsorption with the framework density (FD) expressed
in number of T-atoms per nm® (7/1000 A3) as
previously reported by Jianchen et al. (1996). Table 3
presents the results of this comparative study. We
observe that the series of values for argon is perfectly
transferable. All the simulated values are approxi-
mately 0.25 kcal/mol larger than the experimental ones.
For ethane we have an excellent agreement between the
results. For benzene, the simulated values are around
2.5 kcal/mol larger than the experimental values for
VPI-5 and AIPO4-5, showing good transferability.

Table 2 Force field parameters used in the comparative study (Buckingham parameters A, B and C from

Demontis et al., 1989)

Ar-Ar*  Ar—O0* (C3-C3®* (C3—0° C—0° H—0° C—C° H—H*
o (A) 3.40 3.02 3.77 3.15 2.99 271
& (kcal mol™1) 0238 0246  0.206 0.272 0254  0.068
A, kcal mol~! 88368 2861
B, A™! 3.60 3.74
C, kcal mol~! A=6 583.0 32.6

2From Cracknell and Gubbins (1993).
YFrom Bhide and Yashonath (2002).
‘From Bhide and Yashonath (2000).
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Table 3 Experimental
(Exp.) and simulated (MS) Ar Ethane Benzene 0-Xylene
low coverage adsorption FD ) MS¥Exp!  MSPY/Exp?> MS¢/Exp?> MSYExp’
heat for the (T/1000 A%)  (kcal/mol) (kcal/mol) (kcal/mol) (kcal/mol)
aluminophosphates series
AlPO4-11  19.1 3.4/3.7 8.0/7.2 20.5/14.8  25.5/10.2
AIPO,-5 17.3 2.8/3.0 5.8/5.9 15.3/13.0 18.0/17.6
AlPO4-8 17.7 2.5/2.8 5.2/— 13.3/— 16.6/—
VPIL-5 142 2224 4.4/4.5 12.0/9.5 14.1/—

'Experimental data (Reichert et al., 1994).
2Experimental data (Janchen et al., 1996).
3Experimental data for AIPO4-5 (Chiang et al., 1991) and AIPOy-11 (Cavalcante

et al., 2000).

AMS parameters (Cracknell and Gubbins, 1993).
bMS parameters (Bhide and Yashonath, 2002).
°MS parameters (Bhide and Yashonath, 2000).

dThis study.

We found a considerable discrepancy in AIPO4-11,
where the simulated adsorption heat overcomes the
experimental value by 5.7 kcal/mol. For o-xylene, we
do not have enough experimental data so we can not
make a conclusion about the transferability based only
on experimental data. However, Jinchen et al. (1996)
showed experimentally that the increasing framework
density raises the heat of adsorption. The simulated
values for o-xylene follow this tendency reasonably;
however, the experimental value is strangely much
lower than the value for AIPO,4-5. This could be related
to a possible deformation of the framework in the case
of o-xylene in AIPO4-11, which has been reported to
decrease the heat of adsorption in silicalite/xylenes
systems (Snurr et al., 1993a). Another possibility could
be an innacuracy of the experimental value previously
reported (Cavalcante et al., 2000). Other experimental
tendency well reproduced in the simulations is the
fact that the values for AIPO4-5 are always larger than
those for AIPOy4-8, although the framework density
of AIPO4-5 is smaller than the FD of AIPO4-8. This
happens because the free diameter of AIPO4-5 is
smaller than that of AIPO4-8. These results show that
the force fields are transferable among the members
of the sieves series, what encourages us to continue
with the adsorption and structural analysis calcula-
tions. In Fig. 2, we show all results of adsorption heat
versus framework density in two single plots (argon
and ethane in Fig. 2(A), and aromatics in Fig. 2(B)),
evidencing the good force field transferability for all
sieves, except for the AIPO4-11 results for benzene and
o-xylene.

3.2 Adsorption isotherms

The adsorption isotherms of xylenes in AIPO4-5 were
simulated at 30°C and compared with experimental
data of Chiang et al. (1991). Figure 3 presents the simu-
lated and the experimental isotherms. In the experimen-
tal isotherm the adsorbed phase concentration for p- and
o-xylene reaches about 80% of the total sorption capac-
ity still at very low pressures (P/P, < 0.03). AIPO4-5
adsorbs o-xylene selectively (approximately 50% more
than p-xylene). The simulated isotherms agree nicely
with these characteristics.

The adsorbed values in the simulated isotherms are
initially larger than the experimental ones. This may
happen because the real sieve would probably have im-
perfections (not assumed for the simulated sieve) so it
would need a larger bulk phase concentration to reach
saturation (Boutin et al., 1994).

The simulated heat of adsorption at low coverage
for o-xylene in AIPO4-5 (18.0 kcal/mol), as shown in
Table 3, presents a similar value to the one from exper-
imental measurements (17.6 kcal/mol), which is ob-
vious since the force field was fitted from those data.
For p-xylene, the simulated value was 16.8 kcal/mol,
which compares relatively well to the experimental
value of 15.3 kcal/mol, reported by Chiangetal. (1991).
For both simulated and experimental values, we notice
higher heats of adsorption for o-xylene, which may be
related to the ortho-selectivity behavior that has been
observed from the experimental isotherms.

We do not have experimental adsorption data for
VPI-5 and AIPO4-8. So, our isotherms are only
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Fig. 2 Variation of heats of
adsorption with framework
density (Full symbols:
experimental data; Blank
symbols: simulation data)
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Fig. 3 Adsorption isotherms of xylenes in AIPO4-5 at 30°C.
Our simulation (dashed lines and open symbols); experimental
data from Chiang et al. (filled lines and symbols)
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Fig. 4 Simulated adsorption isotherms of xylenes in AIPO4-8
and VPI-5 at 30°C: AIPO4-8 (filled lines); VPI-5 (dashed lines)

predictions in order to evaluate the ortho-selectivity
existence in those sieves. Figure 4 shows simulated
adsorption isotherms for o- and p-xylene in VPI-5 and
AlPO4-8 at 30°C. AIPO4-8 adsorbs approximately 14%
more o-xylene than p-xylene, showing also a tendency
to ortho-selectivity. In VPI-5 there is no difference be-
tween the adsorbed amounts of o- and p-xylene.

The mechanism that originates the different patterns
of adsorption in these sieves will be examined based in
the structural analysis.

9.5A 89A
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Fig. 5 The c axis crystallographic positioning and respective
dimension of p-xylene configurations
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3.3 Structural analysis for AIPO4-8 and VPI-5

The structural analysis methodology was the same as
developed in our previous work (Lucena et al., 2006).
The proposal for the xylenes configurations inside the
aluminophosphates pores was based on the size, in the
statistics of centers of mass of the molecules, and in the
xylene ring normal vector orientation. Xylene molec-
ular sizes were estimated and several configurations
were proposed for the xylenes molecules. For VPI-
5 any configuration of the xylenes molecules can be
admitted. For AIPO,4-8 the p-xylene configuration B
would not be admitted into the pores (see Fig. 5).

3.3.1 AIPO4-8

o-Xylene. The statistical analysis of the mass center
projection of the o-xylene molecules on the plane
(00 1) demonstrates that they occur in two positions
(see Fig. 6(A)): 1- in a circular perimeter at the AIPO4-
8 pore center (marked with letter C) and 2- near the
pore wall, out of the pore center. This same analysis on
the plane (0 1 0) is shown in Fig. 6(B). We can make a
correlation between the two projections and see that the
pore center position occurs preferentially in the wide
regions and the wall position in the narrow oxygen win-
dows (positions A and B respectively in Fig. 7).

The evaluation of the angles between the perpendic-
ular xylene ring vector and the crystallographic ¢ axis
shows two bands. One with low angle that corresponds
to a face-to-face position of o-xylene (position A in
Fig. 7). The other one has a high angle and is compat-
ible with the position that the aromatic ring is almost
parallel to the pore walls (position B in Fig. 7).

It is observed that the configuration that promotes
ortho-selectivity in AIPOy4-5 also appears in AIPO4-8.
While in AIPOy4-5 practically all the molecules are in
the face to face position, in AIPO4-8 only 33% of the
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(A)

(B) Channels

[o10]

[100]

Fig. 6 View of the 3 x 3 x 3 simulation cell of AIPO4-8 and
o-xylene with respective statistics of mass centers location of
the success moves during simulation. (A) Projection down plane

Fig. 7 Representation of o-xylene (A) and (B), and p-xylene
(C) molecules adsorbed in the AIPO4-8 channels at 30°C. (A)
Molecules of o-xylene positioned face to face in wide region;
(B) Molecules of o-xylene positioned parallel to the pore walls;
(C) Molecules of p-xylene positioned parallel to the pore walls

o-xylene occurrences correspond to the face to face
position (marked with letter C in Fig. 6(A)).

It may also be noted that the variation of the channel
diameter continues to be decisive in the molecule pore
configuration and determine the adsorption sites. The
face to face position occurs preferentially in the wide
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(0 0 1). Letter C marks where molecule occurs in the pore center;
(B) Projection down plane (0 1 0). Dark areas are of high mass
centers occurrence

region and the parallel position in the narrow windows
position.

A typical image of the two possible positions for the
o-xylene molecules in AIPO4-8 channels is shown in
Fig. 8.

p-Xylene. The statistical analysis of the mass center
projection of the p-xylene molecules on the plane (0 0
1) demonstrates that they do not occur in the pore cen-
ter, only near the pore walls (see Fig. 9(A)). This same
analysis on the plane (0 1 0) confirms this observation
(Fig. 9(B)). The wall position occurs preferentially in
the wide regions, in which the aromatic ring can move
closer to the pore surface than for the narrow window
regions.

The evaluation of the angles between the perpendic-
ular xylene ring vector and the crystallographic ¢ axis
shows only one high angle band. This angle band is
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Fig. 8 Pore superior view
of the o-xylene molecules
adsorbed in AIPO4-8 pores
at 30°C, showing the
suggested patterns. (A) Face
to face; (B) Parallel position

compatible with the position that the aromatic ring is
almost parallel to the pore walls (position C in Fig. 7).

The predominance of the parallel position for
p-xylene is probably the reason of the lower adsorption

loadings when compared to o-xylene. The variation in
pores diameters and the corresponding average interac-
tion energies with the sieve framework determine once
more the ortho-selectivity tendency.

(B)

60

[o10]

[100]

Fig. 9 View of the 3x3x3 simulation cell of AIPO4-8 and p-
xylene with respective statistics of mass centers location of the
success moves during simulation. (A) Projection down plane (0
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3.3.2 VPI-5

The statistical analysis of the mass center projection
of o-xylene and p-xylene molecules on the plane (0
0 1) demonstrates that they occur away from the pore
centers and only near the pore walls (see Fig. 10(A)).
Making a correlation with the (0 1 0) projection (see

(A)
11 \\‘}
- o
L] =]
|| =5 ]

H%3 =&
Wl W (W
D~ S~
NSNS N

20

[100]

Fig. 10 View of the 3x3x3 simulation cell of VPI-5 and o-
xylene with respective statistics of mass centers location of the
success moves during simulation. (A) Projection down plane

Fig. 11 Pore superior view
and representation of
o-xylene molecules
adsorbed in the VPI-5
channels at 30°C. A similar
picture is valid to p-xylene
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Fig. 10(B)) we can see that they occur in wide and
narrow regions and it is difficult to determine an exact
adsorption site. The same observation is valid to p-
xylene and we can not notice differences between the
orto or para-xylenes configurations.

The evaluation of the angles between the perpen-
dicular xylene ring vector and the crystallographic ¢

Channels

(B)

[100]

Windows

4 too1]

(0 0 1); (B) Projection down plane (0 1 0). Dark areas are of high
mass centers occurrence
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axis shows only high angle bands for the two xylenes
(aromatic ring almost parallel to the pore walls). This
picture is compatible with the VPI-5 simulated adsorp-
tion isotherms that did not show any evidence of ortho-
selectivity.

A typical illustration of the xylenes position in the
VPI-5 pores is shown in Fig. 11.

4 Conclusions

A new force field fitted for xylenes in aluminophos-
phates has been presented. The force field transfer-
ability was evaluated among aluminophosphates. The
transferability study showed good correlation among
the several aluminophosphate sieves.

With the new force field it was possible to reevalu-
ate the o-xylene and p-xylene/AlPQO,4-5 isotherms and
eliminate some discrepancies found in our previous
work (Lucena et al., 2006) in which an approximated
force field was used. Besides the fine agreement be-
tween the adsorption curves, the simulations showed
the same experimental adsorption difference that con-
firms the ortho-selectivity evidence in those sieves. A
good correlation was also obtained between experi-
mental adsorption heat values and simulated values.

Having good aluminophosphate force fields trans-
ferability and AIPO4-5 adsorption isotherms results,
we extended the analysis for AIPO4-8 and VPI-5. We
calculated ortho- and para-xylene isotherms for those
two sieves. The isotherms of AIPO4-8 showed evi-
dence of ortho-selectivity (o-xylene adsorbs 14% more
than p-xylene at saturation conditions) while the VPI-5
isotherm did not show any difference in adsorbed phase
concentration values.

We performed a structural analysis for the AIPO4-
8 and VPI-5 sieves to investigate the mechanism that
generates ortho-selectivity in AIPO4-8 and its absence
in VPI-5. The simulations confirmed the same ortho-
selectivity mechanism previously proposed (Lucena
etal.,2006) and defined the adsorption sites of AIPO4-8
and the absence of specific adsorption sites for VPI-5.

For A1IPO4-8 and VPI-5 it would not be possible to
predict the configuration of the molecules only using
experimental adsorption data and molecular sizes, since
we have large pores and more than one molecule can
adsorb in the same site. In this case, the use of the
molecular simulation tools was decisive for predicting
the xylenes configurations.
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