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A series of mesoporous silicoaluminophosphates (MESO-SAPOs) with different silica contents were
synthesized using the microporous precursors of SAPO-37 (MESO-SAPO-37). Various analytical and
spectroscopic techniques revealed the presence of mesoporous and microporous properties of the mate-
rials. The resulting materials were applied to vapor-phase hydroisomerization of 1-octene to afford

the corresponding branched alkenes in good yields under ambient conditions. The catalytic activity of
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MESO-SAPO-37 was compared to those of other mesoporous analogs obtained from SAPO-34 and SAPO-5
precursors. Among all the synthesized materials, MESO-SAPO-37 showed the best catalytic activity owing
to the presence of faujasite units.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

[somerization of linear alkanes/alkenes to the corresponding
iso-alkanes/alkenes is an important transformation in terms of
increasing the octane count of fuel. The process was developed
during World War 1II to increase the octane number of gaso-
line [1] and is important in the petrochemical industry and fine
chemical synthesis [2]. Earlier, isomerization reactions were car-
ried out using homogeneous Friedel-Crafts-type acid catalysts [3];
however, these catalysts suffer from drawbacks such as handling
difficulty, generation of a large amount of waste and its disposal,
and regenerability of catalysts. These limitations can be overcome
by replacing homogeneous catalysts with heterogeneous solid-
acid catalysts, including zeolite, microporous aluminophosphate
(AIPO), and other solid-acid catalysts [4-6]. Besides a hetero-
geneous phase, microporous solid-acid catalysts have several
advantages such as ion exchange and high sorption properties;
they also possess enhanced structural diversity in which Al can
be substituted with different metal species to fine-tune interfa-
cial acidity and catalytic properties [7-9]. The silica-substituted
AlIPOs, namely, SAPO-n (where “n” represents a distinct structure
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type), are relatively less acidic than zeolites [ 10] and provide mainly
moderately acidic sites appropriate for isomerization reactions.
The introduction of diverse metals to different SAPO-n systems
afforded good isomeric yields [11-15]. However, these catalysts
suffer from pore blockage and pore-size limitation for bulkier reac-
tant molecules. The discovery of mesoporous materials containing
pores with diameters between 2 and 50 nm [16-21] provided a new
array of materials with large pore-size distribution. These materials
showed good results in the fields of separation, adsorption, support,
and heterogeneous catalysis [22-26].

In 1998, Montoya-Urbina et al. synthesized SAPO-5 system
in presence of a surfactant, cetyltrimethylammonium bromide
(CTAB), and reported better conversion for the isomerization of m-
xylene compared to the systems synthesized without surfactant
[27]. In continuation to the study, many researchers have tried to
fine-tune the intrinsic properties of SAPO-n system by introducing
surfactants during the synthesis and achieved good isomeric yields
[28-31]. The surfactant-directed resulting materials are micro-
porous with interparticle mesopores. In this regard, we recently
synthesized a series of mesoporous SAPOs from microporous pre-
cursors to enhance the access to active sites [32-34]. Notably,
faujasite-type aluminosilicates and SAPOs have great potential for
use as fluid catalytic cracking (FCC) catalysts in gasoline upgrading
and other isomerization reactions [13,35].

This study focuses on the faujasite-type SAPO-37 precur-
sors assembled over surfactant assemblies for the synthesis of
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Scheme 1. Schematic representation for formation of MESO-SAPO-n from corresponding microporous precursors and its application on hydroisomerization of 1-octene.

mesoporous SAPOs (MESO-SAPO-37) as shown in Scheme 1. The
detailed catalytic activity of these materials was compared for the
vapor-phase hydroisomerization of 1-octene.

2. Experimental
2.1. Synthesis of materials

Pseudoboehmite (76% Al,03; ACE, India), fumed silica
(Aerosil-200; Sigma-Aldrich), orthophosphoric acid (85%, Merck),
cetyltrimethylammonium bromide (99%; Spectrochem), 25wt.%
tetramethylammonium hydroxide in water (25wt.%; Tritech
chemical) and 40 wt.% tetrapropylammonium hydroxide in water
(40 wt.%; Tritech chemical) were used in the synthesis.

A series of MESO-SAPO-37 with different silica contents was
prepared as per the procedure described elsewhere [32]. The molar
composition used for MESO-SAPO-37 synthesis was: 1.0(TPA),O;
2.1-2.8(TMA),0; 1.0 Al;03; 1.0 P,0s5; xSiO,; 0.40-0.60 CTAB; and
226.94 H,0, where x=0.43, 0.50, 0.60 and 0.80. The synthesis of
mesoporous silicoaluminophosphate involved two steps, where
first step comprises the synthesis of microporous precursors and
the second step involves assembly of the preformed microporous
precursors into mesoporous silicoaluminophosphate in presence of
a surfactant solution.

2.1.1. Synthesis of microporous SAPO-37 precursor

The first step involved the formation of microporous SAPO-
37 precursor as per the following procedure, with the molar
gel composition 1.0 Al;03:1.0 P,05:0.43 SiO,:1.0 (TPA),0:0.025
(TMA),0:50.0 H;0. Solution A was prepared by slowly adding
5.25 g Pseudoboehmite alumina to a solution of 9.223 g of 85 wt.%
phosphoric acid and 10g of H,O. The resultant solution was
stirred for 8 h. Solution B was prepared by adding a calculated
amount of fumed silica into the mixture containing an appropriate
amount of tetramethylammonium hydroxide (TMAOH; 25 wt.%)
and tetrapropylammonium hydroxide (TPAOH; 40 wt.%). Solution
B was added drop-wise to solution A, and the final mixture was
stirred for 24 h. The resultant homogeneous mixture was allowed
to crystallize at 200°C for 6 h to get SAPO-37 precursor containing
microporous secondary building units. For comparison, completely

crystallized microporous SAPO-37 was obtained by 22 h crystalliza-
tion.

2.1.2. Conversion of SAPO-37 precursor into MESO-SAPO-37

To assemble MESO-SAPO-37 from microporous SAPO-37 pre-
cursors, the latter was introduced into the surfactant solution at an
appropriate concentration. An additional quantity of tetramethy-
lammonium hydroxide (25 wt.%) was added to the above mixture
and the resultant solution was allowed to age at 90°C for 36 h to
obtain MESO-SAPO-37. Mesoporous silicoaluminophosphate pre-
pared with different amounts of silica (0.43, 0.50, 0.60 and 0.80 M)
are represented as MESO-SAPO-37-0.43S, MESO-SAPO-37-0.50S,
MESO-SAPO-37-0.60S and MESO-SAPO-37-0.80S, respectively. All
the as-synthesized samples were calcined in air at 550 °C for 6 h to
remove organic molecules. Similarly, MESO-SAPO-34 and MESO-
SAPO-5, i.e. mesoporous silicoaluminophosphates assembled using
corresponding microporous precursors of SAPO-n, were prepared
as per the composition specified in Table 1.

2.2. Characterization

Powder X-Ray diffraction patterns of all the materials were
collected on BriikerD8 diffractometer with Cu-Ko radiation
(A=1.54184A), between 26 range of 1.5° and 40°, with a scan
speed and step size of 0.5°/min and 0.02° respectively. FTIR spectra
were measured on PerkinElmer FTIR 2000 in 400-4000 cm~! range
using KBr pellets. The textural properties of materials like surface
area (BET, DFT), micropore area (t-plot method), pore volume (BJH)
and pore size distribution (BJH, DFT and HK) were derived from
N, adsorption-desorption measurements carried out at —196°C
using an automatic micropore physisorption analyzer (Micromer-
itics ASAP 2020, USA) after the samples were degassed at 300°C
for at least 10h under 10-3 Torr pressure prior to each run. The
morphology and size of the materials were further analyzed using
a Phillips Technai G230 TEM operated at 300kV.

The pyridine FT-IR spectra were collected with a Thermo Sci-
entific Nicolet 6700 FTIR single beam spectrometer using a liquid
nitrogen-cooled MCT detector. Pyridine vapor adsorption was car-
ried out in a Harrick Scientific HVC-DR2 reaction chamber with a
detachable ZnSe window dome mounted inside a Harrick DRA-2
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Table 1

Textural properties of different mesoporous and microporous silicoaluminophosphate materials.

Sample name Al:P:Si Surface area (m?/g) BJH pore Average desorption pore
volume (cm?/g) diameter (nm)

BET DFT BJH H-K DFT
MESO-SAPO-37-0.43S 1:1.00:0.215 458 555 0.33 3.1 1.5 0.88
MESO-SAPO-37-0.80S 1:1.00:0.400 426 445 0.31 3.7 1.6 1.2
MESO-SAPO-34 1:1.06:0.540 448 587 047 29 1.5 0.88
MESO-SAPO-5 1:1.00:0.100 487 655 0.39 3.1 1.6 0.88
SAPO-37 1:1.00:0.215 146 - 0.15 - - -
SAPO-34 1:1.06:0.540 246 - 0.22 - - -
SAPO-5 1:1.00::0.100 155 - 0.13 - - -

Praying Mantis diffuse-reflectance accessory designed to minimize
parasite specular reflectance. About 100 mg (10% of sample was
mixed with KBr) of sample was placed in the sample cup and was
pre-activated at 350°C for 6h. For pyridine adsorption, helium
gas was passed through a pyridine saturator. A partial pressure of
27 mmHg of pyridine was maintained in the saturator. After pyri-
dine adsorption, the sample was heated to 150 °C with ultra-high
pure helium flush for 1h to ensure that the physically adsorbed
pyridine was recovered completely. Sample spectrum was col-
lected with KBr background once the sample temperature reached
25°C. Subsequently, the sample was degassed at a desired tempera-
ture and spectra were collected at different temperatures. Thermal
gravimetric analysis (TGA) and differential thermo gravimetric
analysis (DTA) of spent catalyst was carried out on PerkinElmer.
About 5-10mg of sample was heated in air with rate 10°C/min
from 21 °C to 1200 °C. Diffuse reflectance infrared (DRIFT-IR) spec-
tra of spent catalyst have been recorded on Briiker optic model
tensor 27 FT-IR spectrometer. It is equipped with gold coated cube
corner mirror optics and Harrick Mantis diffused reflectance acces-
sory. The spectra were recorded in absorbance mode with 64 scans
per sample.

2.3. Catalytic studies on hydroisomerization of 1-octene

1-Octene (Sigma-Aldrich, 98%) hydroisomerization was studied
using a fixed-bed reactor (Chemito, India) under hydrogen flow.
The flow of hydrogen was controlled using an Aalborg mass flow
controller. Prior to each catalytic activity measurement, the cata-
lysts were activated in air at 400 °C for 6 h. A wide range of reaction
conditions was studied, including temperature from 300 to 450°C
and different WHSV =5, 8, and 12 h~1. The products were analyzed
using gas chromatography connected to a HP-5 capillary column
(Agilent 7890A series).

3. Results and discussion
3.1. Materials characterization

Fig. 1 shows the Fourier transform infrared (FT-IR) spectra of the
mesoporous SAPO materials obtained from various microporous
precursors and the corresponding microporous analogs. Both the
microporous and mesoporous analogs showed asymmetric stretch-
ing ~1080 cm~! corresponding to the framework vibrational bands
of Al-O-P and Si-O-Al units. The microporous materials exhibited
well resolved vibrational bands at 535, 565, 756cm~! for SAPO-
37, 530, 560, cm~! for SAPO-34 and 560, 630cm~! for SAPO-5
respectively are typical of crystalline structural framework unit.
MESO-SAPO-37, MESO-SAPO-5, and MESO-SAPO-34 showed vibra-
tional bands in the region 530-565cm~1 [32,36,37], 530-630 cm™!
[38], and 526-640 cm~! [34,39,40], respectively, representing the
structural secondary building units of SAPO-37, SAPO-5, and SAPO-
34, respectively (Fig. 1). The vibrational bands in the mesoporous

analogs are relatively broad compared to those of the microporous
analogs, indicating that the secondary building units are discrete
and present on the walls of mesoporous channels. It is evident
from the spectra that all the materials were assembled from the
preformed microporous materials possessing structural subunits
of the corresponding SAPO-n on the walls of mesoporous channels.

The powder X-ray diffraction (XRD) patterns for MESO-SAPO-37
with different silica contents are shown in Fig. 2. All the samples
show well-resolved reflection at a 260 angle of ~2°, correspond-
ing to the (100) plane of the hexagonal mesoporous phase. The
observed 20 values of MESO-SAPO-37 for the (100) plane are
2.25°, 2.24°, 2.19°, and 2.09° for MESO-SAPO-37-0.43S, MESO-
SAPO-37-0.50S, MESO-SAPO-37-0.60S, and MESO-SAPO-37-0.80S,
respectively. The corresponding unit cell value “a” obtained based
on (100) plane possesses a value of 3.9nm, 3.9nm, 4.0nm and
4.2 nm, the increase in unit cell value (shift in the 20 values towards
lower angle) with increase in silica content can be attributed
to the incorporation of more amount of large tetravalent sili-
cate ions (Si**, 0.04nm) in the framework position of smaller
pentavalent phosphorous sites (P>*, 0.03 nm) [41]. Moreover, the
low-angle powder XRD of mesoporous SAPOs assembled from
other microporous precursors (MESO-SAPO-5 and MESO-SAPO-
34) showed relatively broad reflection with 26 values of 1.7° and
2.1° for MESO-SAPO-5 and MESO-SAPO-34, respectively, typical
of hierarchical MCM-41-type (MCM = mobile crystalline material)
hexagonal mesoporous structure. The powder XRD patterns of the
representative calcined samples obtained from MESO-SAPO-37,
MESO-SAPO-5, and MESO-SAPO-34 (Fig. 3) exhibited broad peaks
at 2.5°, 1.8°, and 2.5°, respectively, indicating that the hierarchi-
cal mesoporosity remained intact. Moreover, the d-spacing of the

Transmittance (%)
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400 2000

Fig. 1. FTIR of (a) MESO-SAPO-37 (b) SAPO-37, (c) MESO-SAPO-5, (d) SAPO-5, (e)
MESO-SAPO-34 and (f) SAPO-34.
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Fig. 2. XRD pattern of as-synthesized (a) MESO-SAPO-34, (b) MESO-SAPO-5, (c) MESO-SAPO-37-0.43S, (d) MESO-SAPO-37-0.508S, () MESO-SAPO-37-0.60S, and (f) M-S-37-

0.80S.

(100) plane decreased after the calcination, indicating structural
shrinkage due to the presence of highly cross-linked microporous
SAPO wall [42]. Further broadening in the XRD reflection after the
calcination indicates that the mesopores are of hierarchical nature.
The XRD patterns in the higher 26 region from 10° to 40° for MESO-
SAPO-37-0.43 (the inset of Fig. 3) showed weak reflections ~18°,
20°,21°,and 23°, confirming the presence of microporous SAPO-37
units within the system (the inset of Fig. 3).

The N,-sorption isotherms of the materials with different sil-
ica contents are shown in Fig. 4A. All the samples show both
microporous and mesoporous features with type IV isotherm and
H3-type hysteresis loop [43-46]. The sharp uptake at a relative
pressure (p/po)<0.1 indicates the presence of microporous sec-
ondary building units on the walls of mesoporous structures. In the
relative pressure range 0.4-0.6, multilayer adsorption with cap-
illary condensation indicates the presence of mesoporosity in the
materials. H3 hysteresis loops correspond to narrow slit-type pores,

100
(100) = (©)
3
8
&
‘2 x10
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- 2
2 = 10 20 30 E)
= 20 (degree)
z
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2 3 4 5 6 7 8 9 10
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Fig. 3. XRD pattern of calcined synthesized (a) MESO-SAPO-34, (b) MESO-SAPO-5,
(c) MESO-SAPO-37-0.43S and higher angle XRD pattern of MESO-SAPO-37-0.43S
(inset).

which are typical of ordered hierarchical mesopores [43]. Fig. 4B
shows the pore-size distributions of MESO-SAPO-37 synthesized
with different silica contents. As the silica content increased from
0.43 to 0.5, 0.6, and 0.8, bi-model distribution appeared. MESO-
SAPO-5 and MESO-SAPO-34, obtained from microporous SAPO-5
and SAPO-34 precursors, showed similar adsorption isotherms (not
shown here) and uniform pore-size distributions [33,34]. The text-
ural properties of mesoporous SAPO derived from microporous
precursors are summarized in Table 1. Clearly, the samples pos-
sessed a high surface area in the range 350-450m2g-! with a
pore volume of 0.3-0.4 cm3, indicating the typical mesopore range
[31-34]. The high density functional theory (DFT) surface area
observed is representative of the composite nature of materials
[33]. The surface properties and composition of microporous SAPO-
n prepared for the comparison are summarized in Table 1 and
showed surface area in the range of 110-250m?2 g~! with a pore
volume of 0.13-0.22cm? which is characteristic of microporous
materials. The high-resolution transmission electron microscopy
(HRTEM) images of the calcined MESO-SAPO-n prepared from
different precursors are shown in Fig. 5. All the samples show
hierarchical mesoporosity with hexagonal morphology, consistent
with the XRD studies. The TEM images clearly show the absence of
bulk microporous phase, indicating successful assembly of meso-
pores from microporous precursors.

The surface acidities of MESO-SAPO-37-0.43S, MESO-SAPO-5,
and MESO-SAPO-34 were studied using pyridine desorption FTIR.
All the samples show (Fig. 6) broad vibrational bands ~1450
and 1540cm™! for pyridine bound to protons/Lewis acidic sites
and Bronsted acidic sites, respectively [24,25]. In all the cases, as
the desorption temperature increased from 100°C to 500°C, the
intensity of pyridine bound to Bronsted acidic sites remained com-
parable (Fig. 6) [25,26,32,47], indicating the presence of strong
Bronsted acidic sites. In particular, MESO-SAPO-37 possessed
strong Lewis acidic sites along with Bronsted acidic sites. In con-
trast, for MESO-SAPO-34, as the desorption temperature increased
from 200°C to 500°C, the intensity of pyridine bound to Lewis
acidic sites decreased, indicating the presence of weak Lewis acidic
sites [33], whereas MESO-SAPO-5, mainly contains strong Bronsted
acidic sites [34].
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Fig. 4. N, adsorption/desorption isotherms (A) and pore size distribution (B) for (a) MESO-SAPO-37-0.43S, (b) MESO-SAPO-37-0.50S (c) MESO-SAPO-37-0.60S and (d)

MESO-SAPO-37-0.80S.

3.2. 1-Octene hydroisomerization

Vapor-phase hydroisomerization of 1-octene was studied in
the temperature range 300-450°C with different WHSV (weight
hourly space velocity). The major products obtained for all the
catalysts were linear octene (2-octene, 3-octene, and 4-octene),
methylheptene, and dimethylhexenes. The reactions proceeded
via double-bond shift followed by skeletal rearrangement [34].
Fig. 7 shows the conversion of 1-octene at different temperatures

Fig.5. HRTEM images of (a) MESO-SAPO-37-0.43S, (b) MESO-SAPO-5 and (c) MESO-
SAPO-34.

over the MESO-SAPO-37-0.43S catalyst with a WHSV of 8h-1.
The results showed a slight decrease in conversion in the initial
hours. The observed deactivation at 300°C in the initial hours in
catalytic activity can be attributed to coke formation at strong
acidic sites [47,48,12,49], as clearly shown by the thermo gravi-
metric analysis (TGA-DTA) of spent catalysts (Fig. 8). The TGA
study shows about ~8 wt.% weight loss on the spent catalyst in
the temperature range 300-1200°C (Fig. 8), with correspond-
ing exothermic peak on DTA indicative of soft coke present on
the surface of strong acidic sites. The nature of the coke was
further analyzed by diffuse reflectance infrared Fourier transform
spectroscopy (DRIFTS), which revealed that the observed vibrational
bands around 2800-3000cm~! were typical of aliphatic (CH3-,
CH,-type) in nature (Fig. ES1) [50,51]. Fig. 9 clearly shows that
the conversion of 1-octene linearly increased with increasing reac-
tion temperature and reached a maximum of 89% yield at 400°C.
Further, an increase in the reaction temperature to 450 °C slightly
decreased the conversion of 1-octene owing to the formation of
more cracked products at higher temperatures and deactivation of
some strong acidic sites. Over the entire temperature range, linear
alkenes (2-octene, 3-octene, and 4-octene) were obtained as the
major products (~70% yields). The maximum yield of branched iso-
mer products, 33%, was obtained at 400 °C. The maximum 1-octene
conversion and selectivity of branched products were obtained
at 400°C; thus, further studies were carried out at this tempera-
ture.

The effect of different WHSV at 400 °C was studied over MESO-
SAPO-37-0.43S, and the results are shown in Fig. 10. At a WHSV
of 12h~1, the conversion of 1-octene was ~83%, which increased
to 89% with a decrease in the WHSV to 8 h~!. The increase in the
conversion was accompanied by a decrease in the WHSV because
the reactant molecules had sufficient time to contact active cat-
alytic surfaces and thus afforded high conversion rates. However,
a further decrease in the WHSV from 8 to 5 and 2.6 h~! decreased
the conversion of 1-octene owing to coke formation, blocking the
active sites and mesoporous channels. To understand the impor-
tance of silica, MESO-SAPO-37 catalysts synthesized with different
silica contents were studied for the hydroisomerization of 1-octene
at 400°C and 8 h—1 WHSV; the results are shown in Fig. 10. When
the silica content was varied, the conversion of 1-octene did not
vary largely, even though MESO-SAPO-37-0.80S showed relatively
less conversion compared to other samples, which might be due to
the presence of large silica islands [52]. The selectivity of branched
alkenes (Fig. 10b) was comparable for both MESO-SAPO-37 with a
low silica and silica-rich MESO-SAPO-37. This is probably because
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the strong interactions of isolated active silica sites with the reac-
tants leading to skeletal isomerization and formation of similar
branched alkenes.

The catalytic activities of other mesoporous analogs were com-
pared by maintaining the temperature (400°C) and WHSV (8 h—1)
under identical conditions; the results are shown in Fig. 10.
The conversion of 1-octene decreased in the order: MESO-SAPO-
37 > MESO-SAPO-5 > MESO-SAPO-34. Furthermore, the selectivity
of branched to linear isomerization products (Fig. 10b) decreased in
the order: MESO-SAPO-34 ~ MESO-SAPO-37 > MESO-SAPO-5. The
branched isomer products were of similar range over MESO-SAPO-
37 and MESO-SAPO-34, may be resulted due to presence of strong

Table 2

Lewis and Bronsted acidic sites together. The catalytic activity was
further compared to microporous SAPO analogs, and the results
are shown in Table 2. Clearly, both microporous SAPO-34 and
SAPO-5 catalysts show relatively less conversion and branched
isomer selectivity owing to the small pore opening of SAPO-
34 and one-dimensional pore structure of SAPO-5. In contrast,
although the faujasite-type SAPO-37 catalyst showed less conver-
sion than the corresponding mesoporous analog, the selectivity
of branched isomers is in the similar range due to the three-
dimensional large pore opening of the framework. In summary,
the presence of strong Lewis and Bronsted sites on MESO-SAPO-
37 and mesoporous channel favored the conversion of 1-octene

Catalytic activity of various silicoaluminophosphate (SAPO) materials on hydro-isomerization of 1-octene?.

Catalysts

1-Octene

Conversion (%)

Product Selectivity (%)

Linear octenes

Branched octenes

2-Octene 3-Octene 4-Octene Methyl-heptenes Dimethyl-hexenes
MESO-SAPO-37-0.43 S 88.5 12.3 28.8 24.6 23.5 10.6
MESO-SAPO-37-0.5 S 82.6 10.6 26.5 29.8 213 11.6
MESO-SAPO-37-0.8 S 84.3 8.9 28.7 26.0 19.1 171
MESO-SAPO-34 79.6 6.9 254 26.4 15.8 23.5
MESO-SAPO-5 87.4 20.3 16.1 40.1 20.9 2.6
SAPO-37 79.6 8.4 20.2 27.1 16.1 23.3
SAPO-34 71.7 4.5 25.2 8.5 2.8 28.1
SAPO-5 64.8 18.4 47.5 29.5 2.1 2.5

a Reaction condition: temperature =400°C, WHSV=8h-' at TOS=3 h.
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Fig. 10. Role of different MESO-SAPO-n on hydroisomerization of octene at 400°C
with WHSV=8h-1, (a) 1-octene conversion and (b) branched isomer selectivity
(where M-S-34=MESO-SAPO-34, M-S-5=MESO-SAPO-5, M-S-37=MESO-SAPO-
37).

compared to other systems with comparable branched isomer
selectivity.

4. Conclusion

MESO-SAPO-37, MESO-SAPO-34, and MESO-SAPO-5 were syn-
thesized from the corresponding microporous precursors of
SAPO-n. The mesoporosity of the samples was clearly evident from
the powder XRD and N,-sorption studies. The FT-IR analysis sup-
ported the presence of microporous structural building unit of the
resulting materials. The MESO-SAPO-37-0.43S catalyst showed a
better conversion for 1-octene hydroisomerization with the maxi-
mum branched products of ~33%. The presence of strong Bronsted
and Lewis acidic sites favored the observed high conversion of 1-
octene with good branched isomer selectivity.
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