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Abstract : Carbon has a large specific area and excellent chemical stability, so research on its use as a catalyst support is actively
conducted. When using carbon as a support, the pretreatment process is essential. Through pretreatment of carbon, the growth of
metal nanoparticles can be controlled and the bonding strength between the support and metal particles can be improved. In this
study, carbon was pretreated for surface modification and 5 wt% Pd/C catalysts were synthesized using it as a support. Catalytic
activity was evaluated through phenol hydrogenation. To compare with nitric acid, which is commonly used in carbon pretreatment,
carbon pretreatment was performed using organic acid. Pd/C treated with gluconic acid showed the highest activity, with 94.93%
phenol conversion and 92.76% cyclohexanone selectivity. Therefore, it is expected that pretreatment of the carbon support using
organic acid will not only overcome the disadvantages of inorganic acid treatment but also improve catalyst performance.
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Figure 1. Hydrogenation mechanism of phenol over Pd/C catalysts.
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Figure 2. (a) N, physisorption isotherms and (b) pore diameter
distributions of CB supports treated with acid solutions.

Table 1. Results of BET analysis for CB supports treated with
acid solutions

Samples BET surzface POTG. volume (¢cm’/g) | Pore diameter
area (m’/g) Micro Total (nm)
CB 1409.79 0.28 2.13 13.70
CB_HNO;, 1186.01 0.24 1.84 13.65
CB TA 1260.81 0.26 1.90 12.99
CB_AA 1311.79 0.26 2.05 13.94
CB_PA 1391.63 0.28 2.26 14.42
CB GA 900.37 0.11 1.87 14.51
CB BA 1348.57 0.26 2.17 14.13
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Table 2. Acid site densities of CB supports treated with acid

solutions
Acid site density (mmol/g)
Samples -
Weak Medium and strong Total
CB 0.11 0.51 0.62
CB_HNO;, 0.40 1.41 1.81
CB TA 0.26 0.47 0.73
CB AA 0.18 0.71 0.89
CB_PA 0.25 0.85 1.10
CB_GA 2.15 1.93 4.08
CB_BA 0.40 0.53 0.93
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Figure 3. NH;-TPD profiles of CB supports treated with acid
solutions.
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Figure 4. FT-IR spectra of CB supports treated with acid solutions.
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Figure 5. TGA curves of CB supports treated with acid solutions.
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Table 3. Results of BET analysis for Pd/CB supports treated
with organic acid solutions

Samples BET surzface Pore V;)lume Pore diameter
area (m’/g) (cm’/g) (nm)
Pd/CB 1230.69 1.91 13.93
Pd/CB_HNO, 1239.79 2.06 13.47
Pd/CB_TA 1190.38 1.81 13.50
Pd/CB_AA 1283.87 1.97 13.76
Pd/CB_PA 1230.89 1.95 14.04
Pd/CB_GA 922.35 1.46 13.89
Pd/CB_BA 1197.51 1.83 14.06
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