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Study on the Hydrogenation Performance of Macropore
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Abstract: The big pore host-guest catalysis material FA-40 was prepared with the secondary nano-assembly
ALO; support by third nano-assembly technique which has a pore volume of 0.78 cm®-g™, a specific surface area
of 114 m?-g™, average pore diameter of 27 nm, a structure of double peak pore of 6.0 nm and 40 nm, high
concentration pore size distribution of 10~100 nm, a low stacking density of 0.56 g-cm™ and a concentration of
metal as high as 35.70%. The results of the XRD and TEM showed that the active metal uniformly dispersed and
existed in form of the microcrystal nano bulk phase which has < 2 nm diameter on the guest surface. Using the
poor quality FCC diesel as stock feed, Hydrogenation performance of the different catalysts has been evaluated
after 20 h the hydrogenation treating. The results showed that the conversion in desulfurization, denitrification
and aromatics saturation for FA-40 were 94.4%, 95.5%, 67.9% and 77.6%, 52.3%, 28.7%. Compared with F-5,
increased by about 20%, 80% and 140%, respectively. Stability experiments for a long period of 300 h have been
shown that FA-40 was better catalyst for hydrogenation performance.
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Table 1 Properties of the catalytic cracking diesel fraction

Density(20 C) / (g-cm) 0.935 7
wx ! (e 1076
ws ! (ng-g™) 8 600
Flash point (closed) / °C 94

Group composition / wt%

Saturated hydrocarbon 26.7
Double and tricyclic aromatics 48.6
Total aromatics 73.3
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Fig.1 SEM images of the support
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Fig.2 Curve of TG/DSC of the support
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Table 2 Comparison of the pore structure characteristic for the supports and catalysts
Property Host FA-40 Common support F-5
Vi ! (cm’+g™) 0.52; 1.31* 0.42; 0.78* 0.70 0.33
Ager [ (m*-g™) 231; 230%* 114; 114* 326 259
Average d,,. / nm 9.6; 22.8% 8.1; 27* 8.6 5.0
Most probable dpore / nm 25; 42% 5.5,45; 6.0%*, 40* 7.4 7.0
Bulk density / (g-cm™) 0.34 0.56 0.54 0.98
(wwtwn) / %o — 35.70 — 20.41
Cpciive meal 1N peT UNIL volume® / (gL — 200.0 — 200.0
Data of “*” represent mercury intrusion method. Others indicate BET method.
TCalculation formula:C e e / (g+L)=Bulk density / (g*cm™) X(wy+wy)/%x10
1.0 80
(a) 0.8 @ Assembly support* B FA-40* (b)
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Fig.3  Pore size distribution of the different supports and catalysts
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