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Ultrasound Assisted Synthesis of Highly Dispersed Pt/CMK-3-US
as Catalyst for Hydrogenation of Naphthalene
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Abstract: With CMK-3 mesoporous carbon as support Pt/CMK-3, Pt/CMK-3-US, Pt/CMK-3-HNO; and Pt/CMK-
3-CTAB were synthesized by traditional impregnation method, ultrasound assisted impregnation method, treating
support with HNO; and surfactant assisted impregnation method respectively. Catalysts were characterized and
their catalytic performances were evaluated. Characterizations including XRD, BET, SEM, TEM and H,-TPR
results showed that the dispersion of Pt in P/CMK-3 is the worst, Pt can disperse well in PtYCMK-3-HNO; and
Pt/CMK-3-CTAB, however, HNO; may destroy the pore structure of CMK-3, and the surface properties of CMK-3
in PYCMK-3-HNO; and Pt/CMK-3-CTAB have obvious changes. Only the ultrasound assisted impregnation
method can improve the dispersion of Pt based on the maintenance of the pore structure and surface properties
of CMK-3, the particle size of Pt is about 3 nm. The catalytic activity and selectivity of Pt/CMK-3-US were
higher than P/CMK-3, and much higher than Pt/CMK-3-HNO; and Pt/CMK-3-CTAB. Conversion of naphthalene
is over 98% and the selectivity for dekalin is more than 95%.
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Small angle (A) and wide angle (B) XRD patterns of catalysts
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Table 1 Structure and property parameters of catalysts

St / Vil Average pore Pt particle Ny, fwp /
Samples
(m?+g™) (em®-g™) diameter / nm diameter / nm (mmol - g™
CMK-3 1232 1.502 3.731 —
Pt/CMK-3 1025 1.252 3.724 3.61 0.375
Pt/CMK-3-US 1025 1.249 3.723 2.96 0.544
Pt/CMK-3-HNO; 1 045 1.067 3.720 2.93 0.609
Pt/CMK-3-CTAB 1 002 1.045 3.718 3.03 0.558
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Fig.6 Naphthalene conversion on catalysts
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Fig.7 Tetralin selectivity on catalysts
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