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Generation of carbon active sites by controlling the location, amounts and types
of surface oxygen functional groups
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Surface chemistry of the edge carbons are relevant to a variety of reactions

and carbon active sites are key topics for catalytic reactions such as oxygen reduction reaction
and hydrolysis of cellulose. Herein, oxidized carbon black and boron-doped diamond powder are used
as model catalyst. Carbon black is treated with each of three different oxidizing agents to
introduce oxygen-containing functional groups and the resulting oxidized carbon blacks are used as a
model catalyst for the hydrolysis of cellulose. This study reveals carboxyl groups and phenol
groups, act as catalytic sites with almost equal activity, as long as they are present on the
external surface. Moreover, the interaction between the active phase and the boron-doped diamond
powder support determines the performance of ongen reduction reaction when modified with FePc or
Fe-C3N4 species as it strongly influences the charge transfer between the support and the active
sites.
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Fig. 1 Yield of each product formed by the cellulose hydrolysis at
180 °C for 1h over the prepared SB catalysts. Note that the full length
of each bar corresponds to the total conversion of cellulose.
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Fig. 2 Scatter plots of the cellulose conversion against the number of “in situ™ carboxyl (a)
and “in situ” phenol groups (b) on the external surface.
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Fig. 3 Relationship between the ¢
conversion and the total number of “in situ
species on the external carbon surface.
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Fig. 4 ORR polarization curves derived from the RRDE tests during the ORR
for Pt/C, H-BDDP-150, O-BDDP-150, O-BDDP-650, FePc/H-BDDP-150,
FePc/O-BDDP-150 and FePc/O-BDDP-650 catalysts in Op-saturated 0.1 M
KOH solution at electrode rotation rate of 1600 rpm. Scan rate of 5 mV s2,
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