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MgAPO-11 molecular sieves with varying Mg contents synthesized by the hydrothermal method were used as supports for

bifunctional Pt/MgAPO-11 catalysts. MgAPO-11 molecular sieves and the corresponding catalysts were characterized by X-ray

diffraction (XRD), X-ray fluorescence spectroscopy (XRF), temperature-programmed desorption of NH3 (NH3-TPD), differential

thermogravimetric (DTG) analysis, temperature-programmed reduction of H2 (H2-TPR), H2 chemisorption and catalytic reaction

evaluation. The results indicated that the acidity generated via the substitution of Mg2+ for Al3+ in the framework increased with

the Mg content. Acting as acidic components, the MgAPO-11 molecular sieves loaded with Pt were tested in the

hydroisomerization of n-dodecane. Optimum isomer yield was obtained over the Pt/MgAPO-11 catalyst that had neither the

highest acidity nor the highest Pt loading among the tested catalysts. In fact, the activity and the isomer yield both could attain a

maximum on 0.5 wt.% Pt/MgAPO-11 catalysts with differing Mg contents. A lower Mg content resulted in an insufficient acidity,

whilst a higher Mg content weakened the dehydrogenation/hydrogenation function of the Pt. These inappropriate balances

between the acidic and the metallic functions of the catalysts would lead to low activities and isomer yields. On the other hand, the

0.5 wt.% Pt/MgAPO-11(3) catalyst was found to have a good balance between the acidic and the metallic functions, and thus

exhibited both high activity and isomer yield in comparison with the conventional 0.5 wt.% Pt/SAPO-11 catalyst.
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1. Introduction

Hydroisomerization of n-alkanes to branched
alkanes is one of the main routes to produce high octane
number gasoline blending components, to enhance low
temperature performance of diesels, and to obtain high
viscosity index lube oils [1–3]. Generally, isomerization
reactions are carried out over bifunctional catalysts
containing metallic sites for dehydrogenation/hydroge-
nation, and acidic sites for skeletal isomerization via
carbenium ions [4–6]. In recent years, bifunctional cat-
alysts based on SAPO-11 have been developed for the
hydroisomerization of n-alkanes [7–15]. The catalysts
exhibit excellent catalytic properties due to the special
pore structure (one-dimensional channel system with
10-membered ring openings of 0.39 nm� 0.63 nm pore
diameter) and the moderate acidity of the SAPO-11
support. It is known that the Brønsted acid sites that are
indispensable for the bifunctional isomerization cata-
lysts are generated by the substitution of the P5+ ions
by the Su4+ ions in the framework of the AlPO-11 with
an AEL topology. Other elements, such as the Me2+

ions, can also be substituted into the AlPO-11 frame-
work and generate the Brønsted acid sites. These
substituted materials can then be used in the acid-cat-
alyzed conversion of n-alkanes [16–19]. Hartmann and
Elangovan have studied the influence of the pore
diameter of magnesium-containing molecular sieves on
the product selectivity of n-decane conversion. They
found that over a large-pore catalyst of Pt/MgAPO-5,
hydrocracking was predominant, whereas isomerization
was dominating over medium-pore Pt/MgAPO-11 and
Pt/MgAPO-41 catalysts [18]. However, to our knowl-
edge, besides the pore size, other chemical properties,
such as the acidity as well as the balance between
the acidic sites and the metallic sites, are also important
for the enhancement of the catalytic performance of
isomerization. In order to optimize the reaction per-
formance of the Pt/MgAPO-11 catalyst that is compa-
rable to the conventional Pt/SAPO-11 catalyst for the
hydroisomerization of long-chain n-alkanes, we have
studied the special contribution of the acidity (the
amount and strength of the acid sites) and the metallic
properties of the Pt/MgAPO-11 catalyst to the activity
and the isomer yield of n-dodecane hydroisomeriza-
tion. The stability of Pt/MgAPO-11 catalyst was also
investigated.
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2. Experimental

2.1. Catalyst preparation

For the synthesis of molecular sieves with an AEL
structure, phosphoric acid (85 wt.% H3PO4), pseud-
oboehmite (78.6 wt.% Al2O3), silica sol (30 wt.% SiO2)
and magnesium nitrate hexahydrate were used as the
sources for phosphorus, aluminum, silicon and magne-
sium, respectively, and di-n-propylamine was used as the
template. In the synthesis process, the raw materials
were put together according to a preset order, and then
stirred until homogenous gels were obtained. The gels
were sealed in stainless-steel autoclaves lined with
polytetrafluorethylene (PTFE) and crystallized at
200 �C for 48 h. The solid products recovered by cen-
trifugation were washed with deionized water, dried
overnight at 110 �C, and then calcined at 560 �C for
24 h in air. The gel compositions in molar ratio for these
molecular sieves were given in table 1.

The powder of the calcined molecular sieves were
pressed, crushed and sieved to obtain particles with
20–40 mesh. Catalysts loaded with Pt were obtained by
an incipient wetness impregnation method with an
aqueous H2PtCl6 solution at room temperature. Four
catalysts with Pt load of 0.1, 0.25, 0.50 and 0.75 wt.%
were prepared. After impregnation overnight, the cata-
lysts were dried at 120 �C for 4 h, and finally calcined at
480 �C for 4 h.

2.2. Characterization

X-ray powder diffraction (XRD) patterns were
recorded on a PANalytical X’Pert PRO diffractometer
fitted with Cu Ka radiation (k = 1.5404 Å). Chemical
composition analyses were determined with a Philips
Magix X-ray fluorescence spectrometer.

Acidities of the samples were characterized by tem-
perature-programmed desorption of ammonia. Before
the adsorption of NH3, the sample (0.1 g) was pre-
treated at 350 �C in helium (40 ml/min) for 30 min.
Then the sample was cooled down to 100 �C and
ammonia was injected into the helium stream until

saturation was reached. The desorption process was
monitored with a thermal conductivity detector at a
temperature ramp from 100 to 600 �C, with a heating
rate of 20 �C/min.

Differential thermogravimetric (DTG) analysis was
carried out under an air atmosphere, using a Perkin–
Elmer TGA 7 in the temperature range of 50–600 �C.
The sample weight was 10 mg, and the heating rate was
10 �C/min, with an air flow rate of 20 ml/min.

H2-TPR experiments were carried out with a home-
made apparatus. All samples (0.1 g) were first pretreated
at 350 �C in Ar (40 ml/min) for 30 min, and then cooled
to room temperature. For TPR measurements, the
samples were heated from ambient temperature to
620 �C at a rate of 20 �C/min in a 5 vol.% H2/Ar
(40 ml/min) flow and held at 620 �C for 20 min.

Pulse H2 chemisorption experiments were also per-
formed with the same apparatus as in the TPR mea-
surements to determine the Pt dispersion of the
catalysts. Prior to H2 chemisorption, the catalysts were
prereduced in situ with H2 at 450 �C for 2 h. Then the
samples were flushed with Ar for 1.5 h at 500 �C, and
finally cooled down to ambient temperature in an Ar
stream, where they were held for 0.5 h. H2 chemisorp-
tion was measured at room temperature. The H2 gas was
injected till the adsorption had reached saturation. The
volume of adsorbed H2 was measured and used to cal-
culate the Pt dispersion on the basis of the assumption
that the stoichiometric ratio of H:Pt was 1:1.

2.3. Catalytic reaction

Hydroisomerization of n-dodecane as a model reac-
tion was carried out in a continuous flow fixed-bed
stainless steel reactor with a H2/n-C12 molar ratio of 15,
and a weight hourly space velocity of 1 h)1. The reac-
tion was performed both at atmospheric pressure and at
8 MPa. For the reactions operated at atmospheric
pressure, the amount of catalysts loaded was 0.75 g.
Prior to the reaction, the catalysts were reduced in situ in
a hydrogen stream at 400 �C for 4 h. Then, the tem-
perature was decreased to the desired reaction temper-
ature and the feed was introduced into the reactor
through a micro-pump. The temperature was main-
tained at least for 1 h to establish a steady state before
sampling. The products were analyzed using an on-line
gas chromatograph (VARIAN CP-3800) fitted with
flame ionization detector, and equipped with a capillary
column (PONA) of 100 m in length. For the pressurized
reactions, the catalyst load was 7.5 g. Before transferred
to the reactor, the catalysts were reduced ex situ in a
hydrogen stream at 400 �C for 4 h. Other operating
procedures were the same as the atmospheric-pressure
reactions. The products released from the valve linking
to the condenser behind the reactor were collected in a
flask and analyzed using the above-mentioned gas
chromatograph.

Table 1

Gel compositions in molar ratio for the synthesis of the molecular

sieves

Sample Al2O3 P2O5 SiO2 MgO Ta H2O

SAPO-11 1.0 1.0 0.3 0 1.1 50

AlPO-11 1.0 1.0 0 0 1.1 50

MgAPO-11(0.5) 1.0 1.0 0 0.005 1.2 50

MgAPO-11(1) 1.0 1.0 0 0.01 1.2 50

MgAPO-11(3) 1.0 1.0 0 0.03 1.2 50

MgAPO-11(6) 1.0 1.0 0 0.06 1.2 50

MgAPO-11(9) 1.0 1.0 0 0.09 1.2 50

aT represents di-n-propylamine.
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3. Results and discussion

3.1. Acidity of MgAPO-11 molecular sieves

Chemical composition analyses of the as-synthesized
MgAPO-11 molecular sieves in table 2 indicate that the
Mg content in the solid samples increased as the ratio of
MgO/Al2O3 in the incipient gels was increased. The
XRD patterns (not shown here) of all the samples were
identical to that of the AEL structure reported in the
literature [20]. The unit cell volumes calculated accord-
ing to the diffraction peaks were given in table 2. The
results showed that the unit cell volume of the MgAPO-
11 expanded as compared to that of AlPO-11, because
the ionic radius of Mg2+ (0.66 Å) was larger than that
of Al3+ (0.51 Å) [21]. Moreover, the unit cell volume
increased with the increase of the Mg content, which
indicated that more Mg was isomorphously substituted
into the framework.

The profiles of NH3-TPD (figure 1) of all molecular
sieve samples showed a low temperature peak at about
225 �C, which was attributed to the ammonia desorbed
from the weak acid sites [17,22,23]. Except for AlPO-11,
a shoulder peak appeared at the high temperature range
for the MgAPO-11 as well as the SAPO-11, which cor-
responded to the ammonia desorbed from the strong
acid sites originating from the substitution of Mg2+ for
Al3+ or Su4+ for P5+ (SAPO-11). The shoulder peak
was centered at 400 �C for the MgAPO-11 and at
250 �C for the SAPO-11. This means that the strength of
the acid sites generated by the substitution of Mg2+ for
Al3+ was stronger than that generated by the substitu-
tion of Su4+ for P5+. It has been proposed that the acid
strength was correlated with the ionic radius [24] and the
electronegativity [25] of the dopant, and with the TÔHT¢
angle of the protonated oxygen (OH) with its nearest
neighbor ions T and T¢ in the framework [26]. MO
calculations [27] and periodic ab initio quantum
mechanical calculations [21] both revealed that the value
of the OH stretching frequency, mOH, for Mg–OH–P was
lower than that of Al–OH–Si. A lower value of mOH for
Mg–OH–P represents a weaker O–H bond, and thus a
higher strength of the acid site. The results of NH3-TPD

also displayed that the high temperature peak became
more apparent with the increase of the Mg content. This
result suggested that the number of strong acid sites
increased with the increase of the Mg content. The total
number of acid sites calculated from the amount of
ammonia desorbed was collected in table 2. It shows
that for the MgAPO-11, with the increase of the Mg
content, the total number of acid sites increased from
0.22 to 0.41 mmol/g, while AlPO-11 and SAPO-11
contained the lowest and the highest number of acid site,
respectively.

The results of the DTG analyses are given in figure 2.
The third peak of weight loss in region III was attributed
to the decomposition of protonated templates that
neutralized the negative charges of the framework, due
to the substitution of Mg2+ for Al3+ or Su4+ for P5+

[28]. The peak in this region appeared only over the
MgAPO-11 and SAPO-11. This fraction of the proton-
ated amines was decomposed and transformed into
Brønsted acid sites after calcination. The weight loss in
region III became more intense as the Mg content was
increased, and the peak maximum shifted to higher
temperature with the increase of the Mg content. Both
of these results indicated that the number and strength
of Brønsted acid sites increased with the increase of the
Mg content. The lower peak temperature of the SAPO-
11 in region III also indicated that the acid strength of
the SAPO-11 was lower than that of the MgAPO-11.
These results were well consistent with those obtained by
NH3-TPD.

Table 2

Some characteristics of the molecular sieves

Sample Mg content

(wt.%)a
Acidity

(mmol/g)b
V (Å3)c

SAPO-11 – 0.54 2075

AlPO-11 – 0.10 2057

MgAPO-11(0.5) 0.04 0.22 2076

MgAPO-11(1) 0.10 0.23 2075

MgAPO-11(3) 0.50 0.34 2080

MgAPO-11(6) 1.14 0.37 2089

MgAPO-11(9) 1.70 0.41 2107

aDenoted in the formula of MgO.
bCalculated on the basis of the amount of ammonia desorbed.
cUnit cell volume.

Figure 1. NH3-TPD profiles of the calcined molecular sieves:

(a) AlPO-11; (b) MgAPO-11(0.5); (c) MgAPO-11(1); (d) MgAPO-11(3);

(e) MgAPO-11(6); (f) MgAPO-11(9); (g) SAPO-11.
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3.2. Interaction between Pt and the molecular sieves

Figure 3 showed the H2-TPR profiles of supported
0.5 wt.%Pt catalysts. Twopeakswere observed for all the
catalysts. The first peak at the low temperature was
assigned to the reduction of the platinum species that
interacted weakly with the support. The second reduction
peak at high temperature corresponded to the platinum
species interacting strongly with the molecular sieves [29].
The second reduction peak for the Pt/AlPO-11 (curve a)
appeared at 360 �C and for the Pt/SAPO-11 (curve b)
shifted to 393 �C.Thismeans that the interaction between
the Pt species and the support for the Pt/SAPO-11 was
stronger than that for the Pt/AlPO-11.

The TPR curves of the Pt/MgAPO-11s (curves c–e)
were similar to that of the Pt/SAPO-11. The second
reduction peak of Pt/MgAPO-11(3), Pt/MgAPO-11(6)
and Pt/MgAPO-11(9) were centered at 403, 440 and
448 �C, respectively. The results indicated that the
interaction between the Pt species and the MgAPO-11
became stronger with the increase of the Mg content.

Furthermore, the interaction between the Pt species and
the MgAPO-11 was stronger than that between the Pt
species and the SAPO-11.

The results of H2 chemisorption in table 3 demon-
strated that the interaction between the Pt species and
the MgAPO-11 could lead to a decrease in the Pt dis-
persion. Moreover, the stronger the interaction, the
lower the dispersion of Pt. This suggests that there
would be less Pt participating in the reaction with the
increase of the Mg content.

3.3. Catalytic performance of Pt/MgAPO-11 in
hydroisomerization of n-dodecane

3.3.1. Hydroisomerization of n-dodecane over Pt/MgA-
PO-11 catalysts with different Pt loadings

n-Dodecane conversions over Pt/MgAPO-11(3) cat-
alysts with different Pt loadings were shown in figure 4.
The mono-functional MgAPO-11(3) catalyst in the
absence of Pt was almost inactive. When a small quan-
tity of Pt (0.1 wt.%) was added, the conversion
increased sharply. Then the conversion increased grad-
ually with the increase of the Pt content until the Pt
amount had reached 0.5 wt.%. Subsequently, the con-
version remained almost unchanged with further
increasing the Pt loading. The isomer yield changed with
Pt content in the same trend as the conversion did. It is
well known that during the hydroisomerization process
of n-alkanes the noble metal catalyzes hydrogen transfer
reactions (dehydrogenation/hydrogenation), while the
isomerization and hydrocracking reactions occur on the
acid sites [5]. In the absence of Pt, merely the moderate
acidity of MgAPO-11(3) was not strong enough to cat-
alyze n-dodecane conversion under the present reaction
conditions. When a small amount of Pt was added, the
transformation of n-dodecane could be initiated, but the
whole reaction was dependent on the dehydrogenation/
hydrogenation reactions catalyzed by the Pt sites.
However, since the amount of Pt was so small, the Pt
sites were not rich enough to allow the overall reaction
to proceed smoothly. It was after the Pt content has
exceeded a certain value that the catalyst could exhibit
the best performance, and this was because the catalyst
had established a proper balance between the acid and
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Figure 2. DTG curves of the as-synthesized AlPO-11, SAPO-11 and

MgAPO-11 molecular sieves.

Figure 3. TPR results of supported 0.5 wt.% Pt catalysts: (a) Pt/

AlPO-11; (b) Pt/SAPO-11; (c) Pt/MgAPO-11(3); (d) Pt/MgAPO-11(6);

(e) Pt/MgAPO-11(9).

Table 3

Results of H2 chemisorption over supported 0.5 wt.% Pt catalysts

Catalyst H2 uptake

(ml/gcat. STP)

H/Pt

Pt/SAPO-11 0.169 0.59

Pt/AlPO-11 0.130 0.45

Pt/MgAPO-11(0.5) 0.183 0.64

Pt/MgAPO-11(1) 0.177 0.62

Pt/MgAPO-11(3) 0.142 0.49

Pt/MgAPO-11(6) 0.108 0.38

Pt/MgAPO-11(9) 0.094 0.33
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the dehydrogenation/hydrogenation functions [14]. For
the MgAPO-11(3) catalyst, it can be seen that 0.5 wt.%
Pt was the optimum metal content for the hydroiso-
merization of n-dodecane.

3.3.2. Dependence of the catalytic performance on the
Mg content

Figure 5 presents the conversion and the isomer yield
of n-dodecane hydroisomerization over the 0.5 wt.% Pt/
MgAPO-11 as a function of Mg content. When the Mg
content was zero, the Pt/AlPO-11 catalyst was lack of
strong acid sites needed to perform the acid cracking
and skeleton isomerization of n-dodecane, and the main
reaction was C–C bond breakage on the Pt sites [16]. So
the activity (4%) and the isomer yield (1%) were both
very low. As the Mg content was increased from zero to

0.04 wt.%, the activity and the isomer yield increased
drastically. Then, the activity and the isomer yield
increased gradually when the Mg content was increased
from 0.04 to 0.50 wt.%. However, when the Mg content
was further increased from 0.50 to 1.70 wt.%, the
activity and the isomer yield were gradually reduced.
These results revealed that the conversion and the iso-
mer yield of n-dodecane hydroisomerization were not
only dependent on the acidity of the MgAPO-11, due to
the fact that the acidity of the catalyst was increasing
linearly with the Mg content. Another important factor
of the bifunctional catalyst, namely the properties of the
metal component, should also be considered. For the
0.5 wt.% Pt/MgAPO-11 catalysts, when the Mg content
was low, the acidity of the MgAPO-11 molecular sieve
was too low to satisfy the need of the isomerization
reaction, so the activity and the isomer yield were lim-
ited by the acidity, and would be increased with the
increase of the acidity. When the Mg content was
increased up to a certain value, the acidity of the
MgAPO-11 molecular sieve was sufficient to carry out
the isomerization reaction. Then, the activity and the
isomer yield were both controlled by the dehydrogena-
tion/hydrogenation function of the metal component.
As mentioned above, when the Mg content was
increased from 0.50 wt.% (Pt/MgAPO-11(3)) first to
1.14 wt.% (Pt/MgAPO-11(6)) and then to 1.70 wt.%
(Pt/MgAPO-11(9)), the interaction between the Pt spe-
cies and the MgAPO-11 became stronger and stronger.
Moreover, this interaction was reducing the number of
reactive metallic Pt sites. Therefore, though the acidity
increased from MgAPO-11(3) to MgAPO-11(9), yet the
interaction between the Pt and the MgAPO-11 had
weakened the dehydrogenation/hydrogenation function
of the metal, accordingly the activity and the isomer
yield of the 0.5 wt.% Pt/MgAPO-11 decreased with a
further increase of the acidity.

3.3.3. Hydroisomerization of n-dodecane over
Pt/MgAPO-11(3) as a function of temperature

The dependence of the conversion of n-dodecane
hydroisomerization on temperature, employing
0.5 wt.% Pt/MgAPO-11(3) as the catalyst, was dis-
played in figure 6. The conversion increased with the
increase of the reaction temperature, whilst the isomer
yield passed through a maximum with the increase of
the conversion. These phenomena were similar to those
over the conventional Pt/SAPO-11 catalyst and in
complete agreement with the well-known reaction
mechanism for the hydroisomerization of n-alkanes [2].
With the increase of the conversion, the branched iso-
mers were consumed by hydrocracking, and maximum
isomer yields of 89% and 81% over the Pt/MgAPO-
11(3) and the Pt/SAPO-11 were obtained at 280 and
300 �C, respectively. From the results of NH3-TPD it
was known that the number of acidic sites on the
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Figure 4. Conversion (-m-) and isomer yield (-�-) of n-dodecane

hydroisomerization over Pt/MgAPO-11(3) catalysts as a function of

the platinum content. Reaction conditions: H2/n-C12 (mol/mol) = 15;

WHSV = 1.0 h)1; P = atmospheric pressure; T = 280 �C.
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Figure 5. Conversion (-m-) and isomer yield (-�-) of n-dodecane

hydroisomerization over 0.5 wt.% Pt/MgAPO-11 as a function of Mg

content. Reaction conditions: H2/n-C12 (mol/mol) = 15;

WHSV = 1.0 h)1; P = atmospheric pressure; T = 260 �C.
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MgAPO-11(3) (0.34 mmol/g) was much less than that
on the SAPO-11 (0.54 mmol/g). In addition, the dis-
persion of Pt (table 3) on the Pt/MgAPO-11(3) was also
lower than that of the Pt/SAPO-11. So, the higher acid
strength of the MgAPO-11(3), comparing with that of
SAPO-11, was probably the reason for its higher activity
and isomer yield.

3.3.4. Catalytic performance of Pt/MgAPO-11(3) under
elevated pressures

Since the hydroisomerization processes of long-chain
n-alkanes are often carried out at elevated pressures in
industrial operation, we evaluated the catalytic perfor-
mance of the 0.5 wt.% Pt/MgAPO-11(3) catalyst under
an elevated pressure of 8 MPa, and the activity and

selectivity are listed in table 4. As comparison, the data
over the 0.5 wt.% Pt/SAPO-11 catalyst, which has gen-
erally been used in the industrial processes for the hy-
droisomerization of long-chain n-alkanes [7,13], are also
included. It can be found that under an elevated pressure
(8 MPa), the Pt/MgAPO-11(3) catalyst still exhibited
excellent catalytic performance for the hydroisomeriza-
tion of n-dodecane. A conversion of 87% and a selec-
tivity of 84% could be achieved at 330 �C. Meanwhile,
over a conventional Pt/SAPO-11 catalyst both the con-
version and the selectivity were only 84% at 335 �C.

For industrial applications, besides high activity and
selectivity, an excellent catalyst should possess an
enduring stability for long-term operation. Therefore,
the changes in activity and selectivity of the 0.5 wt.% Pt/
MgAPO-11(3) catalyst at the initial stage was examined
under both atmospheric and elevated (8 MPa) pressures,
and the results are shown in figure 7. It can be seen that
the activity, the isomerization selectivity and the yield
maintained constant at both atmospheric and elevated
pressures for 20 and 16 h of time on stream, respec-
tively. These data indicated that the 0.5 wt.% Pt/
MgAPO-11(3) catalyst were stable both in activity and
selectivity at the initial stage of the catalytic operation.
However, for the sake of practicability, the long-term
life test should be performed in the pilot-plant, which
will be reported in a future publication.
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Figure 6. Conversion of n-dodecane (a) and isomer yield (b) on supported 0.5 wt.% Pt/SAPO-11 (-d-) and Pt/MgAPO-11(3) (-s-) catalysts.

Reaction conditions: H2/n-C12 (mol/mol) = 15; WHSV = 1.0 h)1; P = atmospheric pressure.

Table 4

Activity and selectivity (wt.%) of n-C12 hydroisomerization over sup-

ported 0.5 wt.% Pt/MgAPO-11(3) and Pt/SAPO-11 catalystsa

Catalyst T (�C) Conversion Siso. Yiso. Scr.

Pt/MgAPO-11(3) 330 86.5 84.4 73.0 15.6

Pt/SAPO-11 335 83.9 84.3 70.7 15.7

aReaction conditions: H2/n-C12 (mol/mol) = 15; WHSV = 1.0 h)1;

P = 8 MPa.
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Figure 7. Hydroisomerization of n-dodecane as a function of time on stream over the supported 0.5 wt.% Pt/MgAPO-11(3) catalyst at

atmospheric pressure (a) and at 8 MPa (b): (-n-) conversion; (-d-) selectivity; (-�-) isomer yield. Reaction conditions: H2/n-C12 (mol/mol) = 15;

WHSV = 1.0 h)1; T = 270 �C (atmospheric pressure) and T = 335 �C (8 MPa).
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4. Conclusions

The acidity of MgAPO-11 molecular sieves synthe-
sized via hydrothermal method increased with the
increase of the Mg content. In the hydroisomerization of
long-chain n-alkanes, a proper balance between the
acidic and the metallic functions was crucial for bifunc-
tional Pt/MgAPO-11 catalysts. The activity and isomer
yield of a 0.5 wt.% Pt/MgAPO-11 catalyst passed
through a maximum with the increase of the Mg content.
Lower Mg content resulted in an inadequately low
acidity, whilst higher Mg contents weakened the dehy-
drogenation/hydrogenation function of Pt. Both of these
inappropriate balances in bifunctionality resulted in low
activity and isomer yield for the hydroisomerization of
long-chain n-alkanes. The 0.5 wt.% Pt/MgAPO-11(3)
catalyst, which was found to have a good balance
between the acidic and the metallic functions, exhibited
higher activity and isomer yield in comparison with the
conventional 0.5 wt.% Pt/SAPO-11 catalyst.
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