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Modified carbide-derived carbon (CDC) materials, prepared 

from TiC, were tested as catalysts in the decomposition of H2O2 

and in the catalytic wet peroxide oxidation (CWPO) of 

4-nitrophenol (4-NP), either in aqueous phase or in biphasic 

medium. The reactive extraction of Ti from the metal carbide 

(2 µm) was carried out to prepare the CDC materials, as 

described elsewhere [1]. Briefly, 0.03 m s−1 Cl2 gas was used 

(1.5 mol m−3 in He) as extraction agent during 5 h at 800, 1000 

and 1200 ºC. Afterwards, H2 was used for 0.5 h at the extraction 

temperature to remove residual chlorine, resulting in CDC-800, 

CDC-1000 and CDC-1200 materials, respectively. Additionally, 

CDC-800 was treated with a mixture of 98% H2SO4 and 

30% w/v H2O2 (3:1) at room temperature for 3 h by two 

methods: (1) wetting the material in the oxidative solution and 

(2) oxidizing the material partially encapsulated with WAX 

paraffin, resulting in CDC-800-Ox and CDC-800-Wax, 

respectively. Firstly, the materials were tested in the 

decomposition of H2O2 and, then, in the adsorption and CWPO 

of 4-NP, adapting the experimental procedure described in 

previous works [2-3] at the following operating conditions: 

25-50 ºC, pH0 = 3.0, and concentrations of solid material, 4-NP 

and H2O2 of 2.5 g/L, 5.0 g/L and 17.8 g/L, respectively. 

Cyclohexane, c-C6 (O/W volume ratio = 1:5) was used to 

simulate oily wastewater and study the influence of the oil phase 

presence in the medium. 

The materials were characterized by temperature-

programmed desorption and water contact angle measurements 

in order to determine the content of oxygen surface groups 

(OSGs) and the hydrophobic character. CDC-800, CDC-1000 

and CDC-1200 materials showed a negligible oxygen content 

and a remarkable hydrophobic character (contact angle ca. 145º) 

when compared with other materials [3]. Functionalization of 

CDC-800 allows the incorporation of OSGs and the decrement 

of its hydrophobicity. 

The results obtained for the decomposition of H2O2 in 4 h, 

adsorption and CWPO of 4-NP are depicted in Figure 1. 

Non-functionalized CDC materials showed a high catalytic 

activity in the decomposition of H2O2, when compared with 

other carbonaceous solids [2], and a significant increase of the 

H2O2 conversion was found when temperature was increased 

(Fig. 1-A). However, the presence of c-C6 strongly affected the 

catalytic activity of the materials, decreasing substantially the 

conversion of H2O2 and restricting their use when an oil phase is 

present in effluents (oily wastewaters). That was ascribed to the 

hydrophobic character of the catalysts that lead to migration of 

the carbon materials to the oil phase (Fig. 1-B). The oxidized 

samples, CDC-800-Ox and CDC-800-Wax, showed lower 

catalytic activity in H2O2 decomposition and 4-NP adsorption 

(Fig. 1-C) when compared to non-functionalized samples. The 

negligible adsorption can be ascribed to the functionalization of 

the surface that can block the access to the pores of the material. 

However, the removal of 4-NP by CWPO was higher when 

using oxidized samples (subtracting adsorption contribution) 

and the efficiency of H2O2 consumption (measured as converted 

4-NP moles per consumed H2O2 moles) obtained was increased 

by using those materials. In addition, the asymmetric 

functionalized sample prepared by selective superficial 

oxidation (CDC-800-Wax) is capable of stabilizing a Pickering 

emulsion of c-C6-water that is essential to maximize the 

interfacial area in the treatment of oily wastewaters. 

 
Figure 1. (A) Decomposition of H2O2 at 4 h, (B) photographs of 

CDC-800 dispersion in aqueous phase and in the water-c-C6 mixture 
and (C) adsorption and CWPO of 4-NP at 50 ºC after 4 h. 
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