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Effect of pH Values in Reduction Preparative Process on the Performance of Pd/C Catalysts
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Abstract: Pd/C catalysts with a loading of 5% Pd content were prepared by liquid-phase reduction method
using formic acid as a reducing agent, and characterized by means of XRD, SEM and TEM techniques.
The effect of pH values in the reduction preparative process on the performance of catalysts for the liquid
phase hydrogenation of nitrobenzene was investigated. The results show that, the catalytic activity firstly
increases and then decreases with the augment of pH value during preparation. Suitable pH value can
accelerate the rate of Pd reduction reaction and promote rapid nucleation of Pd particles, which will reduce
the probability of generating large particles and aggregation phenomenon, producing uniform Pd particles
required for higher activity. Pd particles with a mean diameter of 3.63 nm were found to be distributed
uniformly on activated carbon carrier when reduction was carried out at pH 9. Catalyzed by the catalyst
such prepared, the turnover frequency (TOF) reached 8758 h' in the reaction of liquid phase
hydrogenation of nitrobenzene to aniline at 50°C for 45 min, when H, partial pressure was 0.8 MPa with
stirring at 100 r/min.
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Fig.1 Effect of reduction pH values on activity of Pd/C catalysts
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Fig.2 XRD pattern of the carrier and Pd/C catalysts
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Fig.3 SEM images of Pd/C catalysts prepared at different reduction pH values
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Fig.4 TEM images of Pd/C catalysts prepared at different reduction pH values
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Fig.5 Distribution of particle size of Pd/C catalysts prepared at different reduction pH values
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