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Synthesis of meso-microporous SAPO-11 by hard template method
and its catalytic application for long-chain alkanes hydroisomerization
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Abstract ; Hierarchically SAPO-11 zeolite with meso-microporous structures ( meso-SAPO-11) was synthesized by adding car-
bon black as a hard template in crystallization process of traditional hydrothermally prepared method. The effect of different a-
mounts of carbon addition on the mesoporous volume and acid property was evaluated. N, adsorption/desorption isotherm,
XRD, TEM and Py-FTIR characterization were employed to identify the crystalline structures, pore properties, and acid
types. Catalytic hydroisomerization performances of Meso-SAPO-11 catalysts with 0. 5% Pt loading were evaluated by using
n-C,, as a model compound. It is found that the mesoporous volume shows a parabolic tendency with the increasing amount of
carbon addition, and the volume reaches the highest at the 10% addition of carbon. No significant change on crystalline
structure is observed by XRD pattern, and obvious mesoporous structure is presented by TEM images. The results of hydroi-
somerization test demonstrate that the catalytic performance is related to the mesoporous volume and acid property of SAPO-11
zeolite; on one hand, increasing the mesoporous volume in microporous SAPO-11 can increase the speed of mass transfer, as
well as expose more activated microporous pores to enhance the isomerization activity; on the other, raising the ratio of
Brgnsted acid to Lewis acid can also enhance the hydroisomerization activity. Reaction temperature investigation shows that i-
somer products selectivities remarkably decrease with the increase of the reaction temperature.
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Table 1 Pore structure properties of SAPO-11 made

from different amount of carbon

Sger” S iero” S eso” V iero” V eso”
e (m? - (m? - (m? - (m? - (m? -

g) g) g") g") 5')
FW-0 142.89  119.60 26.57 0. 062 0. 065
FW-2 133. 88 98. 57 39. 82 0.051 0. 086
FW-5 130. 04 92. 60 42.50 0. 048 0. 088
FW-8 127.25 90. 94 43.47 0. 047 0. 106
FW-10 111. 15 80. 09 40. 58 0.039 0.132
FW-12 99. 09 61.98 44.92 0.032 0.115
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by FW-200 carbon black
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Table 2 SAPO-11 ( made from different amount of carbon) catalytic activity and product distribution

for hydroisomerization of n-C,,

HERENE %
fittk 5 AR/ % A SRR T2/ %
244k S EST
PL/FW-0 99. 65 72.98 8.45 18.57 26.93
P/FW-2 97.84 58.95 19.15 21. 89 40. 16
P/FW-5 97.75 51.27 21.67 27.05 47.63
PUFW-8 97.76 50. 33 22.39 27.28 48.55
PL/FW-10 95. 18 30. 74 41.38 27.88 65.92
P/FW-12 97.27 52.85 23.54 23.61 45.86
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Fig.5 Meso-SAPO-11 ( made from different amount of

carbon) catalytic conversion and isomer yield

for hydroisomerization of n-C,,
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Table 3 FW-10 catalytic activity and product distribution for hydroisomerization of n-C,,under different temperature

i ] PR 3
/T AL/ % SRR/ %
Ak e EA L
310 93. 86 19. 62 51.85 28.52 80. 38
330 95.96 29.39 37.73 32.89 70. 61
350 95. 18 30. 74 41.38 27.88 65.92
370 98.28 56. 16 18.77 25.07 43.84
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