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INTRODUCTION

Wastewater treatment is still a concerning issue in most parts of the world, where the removal of inorganic and organic contaminants from wastewater remains nowadays a major concern, especially when some of the most hazardous and refractory targets such as phytosanitary or plant protection products are concerned. Thus extensive research has been driven by the need to establish tertiary treatments in the current wastewater treatment plants, while keeping in mind the necessity to improve the process sustainability when facing this challenge [1].

Photocatalysis is one of the advanced oxidation processes widely investigated in the frame of a sustainable development policy for mineralizing water contaminants or at least for degrading them into readily biodegradable compounds [2,3]. Powdery photocatalysts are usually used as nanoparticle suspensions which take advantage of both an efficient light distribution and a maximum exposed surface for optimizing the degradation activity.

Nevertheless, the necessity of implementing a costly, technologically-limited and timeconsuming photocatalyst recovery step such as nano-filtration for separating it from the treated water, as well as safety issues related to the handling of nanopowders, make the process less viable on large scales for a real application and with a less secure environment for handling and recycling.

Therefore approaches focussing on the immobilization of photocatalysts and especially on the design of macroscopic structures are of high interest for solving those issues. The need to minimise inherent drawbacks resulting from the catalyst immobilization led to investigate cellular monolithic solids as promising alternative to packed-bed photocatalytic materials.

Among them, multichannel materials such as honeycomb-shaped or square-channel structures enable operating at low pressure drop while increasing the reactor surface/volume ratio; however, they suffer from poor internal light irradiation, due to the complexity to provide light to the photocatalyst and to the reactor core [4]. Open-cell alveolar solid foams have recently received a strong interest in water treatment for taking advantage of an active static mixer effect inside the reactor while benefitting from better light transmission within the material [5][6][7][8][9][10]. In comparison to polymer, metallic and other ceramic foams such as eg. cordierite, alumina or zirconia [11][12][13], medium surface area alveolar β-SiC foams gained a strong interest thanks to a high density of oxygenated surface groups for anchoring large amounts of TiO2, as well as to a high thermal and chemical stability that allow severe reaction conditions to be applied on the foam and possibly deactivated photocataysts to be regenerated thermally or by soda washing.

Previous results evidenced the interest of using open-cell self-bonded TiO2/β-SiC alveolar foam structured photocatalysts for water treatment, prepared by immobilizing the TiO2 photocatalyst onto the medium surface area pre-shaped β-SiC alveolar foam support [5,14,15]. However, the implementation of a post-synthesis immobilization technique for stabilizing TiO2 onto the foam support opens the door to detrimental stability problems that could provoke a release of photocatalyst to the water. Indeed, the resistance of the supportcatalyst junction towards strains derived from particle to particle and particle-fluid mechanical interactions in the reactor environment, remains an essential quality criteria for a good support, in order to avoid detachment of photocatalyst particles from the support.

The aim of this work is the design of TiO2-β-SiC photocatalytic composite foams that can gather within a ready-to-use photocatalytic media, the TiO2 active phase and the β-SiC alveolar foam structure. As a result, there is no need to implement a post-synthesis immobilization process on the foam, so that such a TiO2 coating-free composite foam would also benefit from a better stability in water. They were elaborated through a synthesis approach derived from the Shape Memory Synthesis (SMS) replica method developed for preparing pure β-SiC alveolar foams. This replica method was already used for preparing TiO2-β-SiC composite powders, through a double carburization process involving the carboreduction of a precursor TiO2 into TiC together with the formation of β-SiC, with a subsequent selective oxidation of TiC into TiO2 at low temperature by taking advantage of the β-SiC resistance to oxidation [16]. In addition, we aimed at controlling the adsorption properties of the TiO2-β-SiC composite foams towards the pollutant in water by applying an appropriate final calcination treatment. Diuron (C9H10Cl2N2O, 3-(3,4-dichlorophenyl)-1,1-dimethylurea) has been taken as model substrate to degrade for evaluating the liquid phase photocatalytic activity of β-SiC-based composite foams under simulated solar light, since Diuron is one of the most commonly used contact herbicides from the family of substituted phenylureas, whereas photocatalysis has been reported to be efficient for degrading Diuron and mechanistic pathways have been proposed [2,17,18].

EXPERIMENTAL PART

Synthesis of TiO2-β-SiC photocatalytic composite foams by SMS replica method

Alveolar open-cell TiO2-β-SiC composite foams with medium surface area were developped at the SICAT company (Strasbourg, France) according to the Shape Memory Synthesis (SMS) method (Figure 1). The SMS replica method consists in the transformation of a pre-shaped polyurethane foam into the corresponding β-SiC carbide at 1360 °C via a 4 steps synthesis process [19]. First, impregnation/infiltration of a pre-shaped precursor polyurethane foam with a phenolic resin containing micronized (<20 µm) metallic silicon and carbon black powder was performed. Here, the classical SMS replica synthesis method implemented for obtaining bare β-SiC foams has been modified by incorporating controlled amounts of TiO2 powder (Crenox 8602, purity 91.9%, SBET > 250 m²/g, particle size= 50-1 µm and dp=5-10 nm) inside the slurry used for the infiltration/impregnation step. Then, the green body was dried overnight at 120 °C, followed by a reactive step under Ar atmosphere at 1360 °C. During the thermal treatment, the polyurethane was pyrolized giving almost no carbon yield, whereas the high carbon yield resin was pyrolized into amorphous carbon binding the carbon black, the silicon and the TiO2 powders together. Above 1000 °C, the carbon skeleton was subsequently attacked by SiO vapors formed by reaction between Si and the residual traces of oxygen, whereas CO was allowed to carburize the metallic silicon, yielding to the formation of β-SiC. The TiC was formed during SiC synthesis by reaction between the TiO2 and the carbon species. Finally, a thermal treatment in air was performed at temperatures between 400 °C and 700 °C for removing the residual unreacted carbon by combustion and for producing the final TiO2-β-SiC composite foams. Two materials with theoretical 10 and 20 wt. % of TiO2 in respect of the β-SiC matrix were prepared.

A reference β-SiC foam supported TiO2 catalyst has been prepared via the classical deposition method consisting in dipping the foam 35 times into a 15 g/L TiO2-P25 (Evonik) ethanolic suspension, with intermediate rinsing steps with ethanol solution, drying at 100 °C and final calcination treatment at 380°C. Prior deposition, the bare β-SiC foam was decarboned for 2 h at 700 °C in air for removing residual unreacted carbon species by combustion.

Evaluation of the photocatalytic efficiency

The experiments were carried out in an artificial weathering in fast-action instrument Suntest XLS+ (Atlas Material Testing Technology BV, Gelnhausen, Germany) equipped with a Xenon arc lamp of 1700 W adjustable power. The equipment has a Solar ID65 filter to limit the UV radiation at 320 nm, simulating solar exposition according to ICH Q1B guidelines.

The runs were performed adjusting the lamp power to 250 W m -2 with a simulated solar emission within 300-800 nm, which corresponds to an average solar radiation in a summer day in southern Europe. The reaction volume was 100 mL and the starting concentration of diuron (3-(3,4-dichlorophenyl)-1,1-dimethyl-urea) 10 mg L -1 . At each time interval, 1 mL of solution has been sampled and then filtered through 0.20 µm porosity filter to remove the photocatalyst powder if any, before the concentration of Diuron has been determined by UV-Visible spectrophotometry (Cary 100 scan Varian) by monitoring the disappearance of the main absorption peak at λ=248 nm, and Total Organic Carbon measurements were performed using a Shimadzu TOC-L analyzer to determine the organic carbon load. Short-chain acids and chloride anion were analyzed by ion chromatography (Metrohm 790 IC) using a conductivity detector.

Characterisation techniques

The titania content in the catalysts were determined by chemical analysis after a microwave-assisted acidic dissolution in aqua regia at 185°C under autogenic pressure.

Inductively coupled plasma optical emission spectroscopy (ICP-OES) was carried out on an

Optima 7000DV spectrometer (Perkin Elmer) at the Analysis Platform of IPHC-Strasbourg, France.

X-ray diffraction (XRD) patterns were recorded on a D8 Advance Bruker diffractometer in a θ/θ mode and using the Kα1 radiation of a Cu anticathode (λ = 1.5406 Å). The anatase and rutile mean crystallite sizes were calculated from the Scherrer equation applied with the usual assumption of spherical crystallites.

The surface area measurements have been carried out on a Micrometrics Tristar 3000 using N2 as adsorbent at -196 °C with a prior outgassing at 200 °C overnight to desorb the impurities or moisture. The Brunauer-Emmett-Teller (BET) specific surface area and the total pore volume have been calculated from the N2 adsorption isotherm.

Scanning electron microscopy (SEM) was performed in secondary electron mode on a JEOL JSM-6700 F FEG microscope.

Thermogravimetric analysis (TGA) was carried out with a 20% (v/v) O2/N2 mixture at a flow rate of 40 mL/min at a heating rate of 10 °C/min from 25°C to 900°C using a Q 5000TA thermoanalyzer.

RESULTS AND DISCUSSION

Characterization of the TiO2-β-SiC composite foams

Figure 2 shows optical images of the pre-shaped alveolar polyurethane precursor, as well as of the bare β-SiC foam and of the corresponding TiO2-β-SiC composite foams obtained through the SMS replica method. It shows that both the alveolar open-cell structure and the cell size of the foam were maintained during the SMS process going from the pre-shaped polyurethane foam to the TiO2-containing β-SiC composite foam. It is worth noting that despite the introduction of the TiO2 powder into the precursor slurry used for infiltrating the pre-shaped polyurethane foam, the SMS replica synthesis method still reflected the fact that the original macrostructural features of the alveolar foams were retained after synthesis. Thus, TiO2-β-SiC composite foams can be manufactured with adjustable shapes suitable for being adapted to the reactor geometry, and they have been prepared as 5 cm (d.) x 2 cm (h.) disks.

The SEM images shown in Figure 2 evidences the strong heterogeneity of the TiO2-β-SiC composite foam surface compared to the surface of the bare β-SiC foam.

The TiO2-β-SiC composite foams and the reference β-SiC foam exhibited globally similar macroscopic features in terms of characteristic parameters (cell size at 5200 ± 300 µm, window size at 2500 ± 150 µm and strut diameter at 550 ± 75 µm), with as a result a similar open porosity of about 0.91-0.94 ± 0.05, as well as a similar geometrical surface area within the 540-620 m -1 range. One can therefore assume that the TiO2-β-SiC composites show a similar light transmission profile through the foams than the reference foam [5].

The main physico-chemical properties of the TiO2-β-SiC composite foams are shown in Table 1. Figure 3 shows the XRD patterns obtained on the composite foams calcined at temperatures ranging from 400 °C to 700 °C. In addition to the diffraction lines attributed to the β-SiC polymorph in fcc structure (JCPDS card , that are similar to those of the reference β-SiC foam, diffraction peaks corresponding to anatase TiO2 (JCPDS card were observed for all the composite foams, with the characteristic most intense peak at 25.3° corresponding to the diffraction of (101) planes. Formation of rutile TiO2 phase was also observed at 700°C in the composite foams with 10 wt. % of titania, and already at 500 °C in those containing 20 wt. % of titania, with the characteristic most intense peak at 25.1° corresponding to the diffraction of (101) planes (JCPDS card 21-1276). The intensity of the diffraction peaks corresponding to both titania phases increased with increasing the calcination temperature and the titania content in the precursor slurry, as it was also confirmed by Raman analysis (not shown). However, it is worth noting that the rutile content remained limited at about 10%. This contrasted with similar works performed on TiO2-β-SiC composite powders, for which TiO2 rutile contents up to 70% were observed for a calcination temperature of 600 °C. This was attributed on one hand to the continuous aspect of the β-SiCbased foams that is known to improve heat transfer properties through the whole foam, while intrinsically β-SiC can act as a thermal regulator to disperse the heat issued from the TiC oxidation thanks to its high thermal conductivity. For the same reasons, the TiO2 mean crystallite size was not strongly impacted by the calcination temperature increase, with a mean size around 10-12 nm.

The complete oxidation of TiC into TiO2 at 400°C with no formation of suboxides was in agreement with the works of Shimada [20] and of Sheng et al. [21], that evidenced that the exothermic and one-dimensional diffusion process for the oxidation of TiC by oxygen already occurred at 350°C. Further, similar works performed on TiO2-β-SiC composite powders obtained via this replica method showed that the chemical environment of the Ti 4+ (Ti-O) surface species in TiO2 network was not influenced by the calcination temperature within the studied range [16].

In the case of the highly loaded composite foam (ie. with 20 % of TiO2), the formation of crystallized silica was observed, with the appearance of an additional peak at 22.0° characteristic of the diffraction of (101) planes of silica (JCPDS card 65-0466). Whereas the influence of the silicon oxidation kinetics cannot be ruled out, this can result from an overall deficit in reductive carbon compared to the silicon species within the precursors. Also, considering the stoichiometry difference between TiO2+3CàTiC+2CO and TiO2+Si+CàSiO2+TiC overall reactions, SiO2 could result from the existence in the infiltrated precursor foams of both carbon-poor and carbon-enriched areas, due to unhomogeneity either of the foam coating or within the infiltration slurry.

The foams with a theoretical content of 10 wt. % and 20 wt. % displayed a real TiO2 content of 16 ± 2 wt. % and 24 ± 4 wt. %, obtained by ICP-OES. Considering the analysis depth in SEM, EDS analysis reported in Fig. 2 evidenced the presence of TiO2 inside the external layer of the composite foams, measured at 15 and 26 at. % of Ti for the F10-700 and F20-700 foams, with 46% and 29% at. % of Si, respectively. This was associated to the modification of the foam surface, observed by SEM, and this evidenced that TiO2 was not homogeneously dispersed within the β-SiC matrix bulk. We proposed that migration of titanium from the bulk of the foam to its surface probably occurred during the high temperature synthesis process.

No significant change was observed in terms of N2 sorption isotherm and hysteresis profiles compared to the reference β-SiC foam, meaning that the main shape of pores was not affected, and the composite foams remained made of aggregates/agglomerates of particles forming slit shaped pores with non-uniform size and/or shape particles (Fig. SI1) [22]. By contrast, the TiO2-β-SiC composite foams displayed a higher surface area within the 34-65 m 2 /g range when compared to that of the reference β-SiC foam at 25 m 2 /g. This was assigned on one hand to the residual presence of non-reacted high surface area TiO2 nanoparticles or to some carbon excess that can bring micropores, whereas one cannot rule out the possible formation of voids and cracks during the TiC to TiO2 oxidation, as reported in the case of TiO2-β-SiC composite powder systems and mixed Zr-β-SiC materials [23,24]. The decrease in surface area observed for both TiO2 contents when increasing the calcination temperature from 400 °C to 700 °C could result from the combustion of residual unreacted carbon from the β-SiC foam synthesis.

TGA experiments were performed for determining the amount of residual unreacted carbon in the TiO2-β-SiC foams as a function of the calcination temperature (Figure 4). The profiles showed that a final thermal treatment in air at 700°C was necessary for removing completely the residual unreacted carbon by combustion, while the TiO2-β-SiC composite foams calcined at 400°C and 500°C contained about 7-8 wt.% and 5 wt.% of residual unreacted carbon, respectively, whatever the TiO2 content within the composite (Table 1)

Dark adsorption experiments

Figure 4b depicts the evolution of the diuron concentration during the dark adsorption period on the TiO2-β-SiC composite foams calcined at temperatures ranging from 400 °C to 700 °C. It shows that the final calcination temperature for obtaining TiO2 from TiC strongly influenced the adsorption behavior of the foams towards the diuron molecule. On both composite foams calcined at 400 °C, a complete adsorption of diuron was observed within 60 min and 150 min of dark adsorption period, while 85-90% diuron adsorption was achieved on composite foams calcined at 500°C. By contrast, calcining the composite at 700 °C suppressed the strong adsorption on the foams whatever their TiO2 content, the diuron concentration remaining constant for 3 h. This adsorption behavior of the composite foams was in agreement with the TGA profiles, the highest the amount of residual unreacted carbon, the highest the adsorption profile of the foams. The highest the amount of unreacted carbon in the composite foam, the highest the surface area and the highest the adsorption profile. Therefore the amount of residual un-combusted carbon issued from the pre-shaped PU precursor foam and from the pyrolized resin, could be tuned from 0 to 8 wt.% by the final calcination temperature (400-700 °C range), to tune the adsorption properties of the TiO2-β-SiC composite foams.

Photocatalytic runs

Preliminary tests performed on the TiO2-β-SiC composite foams calcined at 700 °C did not show any significant activity in the degradation of diuron, only a very small kinetic rate constant of 0,27x10 -3 min -1 being observed for the composite with 20 wt.% of TiO2 (Fig. 5a,b). By contrast, a strong TOC release was observed for both composite foams. This TOC profile was attributed to the release and subsequent mineralization of carbon-containing residues issued from the foam synthesis process remaining adsorbed at the catalyst surface and potentially blocking the TiO2 active sites, so that no significant conversion of diuron was observed. Figure 5c shows that those carboned species can be removed by implementing a photocatalytic pre-cleaning step of the composite foams in Milli-Q water for 5 h under UVA at 60 mW/cm 2 prior the evaluation of the degradation activity.

After a first dark adsorption period with a similar adsorption profile than that observed on uncleaned foams (not shown), the diuron degradation was performed under solar irradiation on the TiO2-β-SiC composite foams (Fig. 5 b,c). Whatever the adsorption properties of the composite foam, ie. whatever the remaining diuron concentration to be degraded after the adsorption step -10 mg/L or 1-1.5 mg/L for foams calcined at 700°C and 500°C respectively-, complete removal of the diuron was achieved under irradiation. The higher the TiO2 content, the shorter the necessary reaction time. Complete photocatalytic degradation of diuron was obtained on the composite foams calcined at 700 °C within 120 min and 90 min of reaction for a content of 10 wt.% and 20 wt.% respectively, corresponding to a kinetic rate constant of 48x10 -3 min -1 and 53x10 -3 min -1 .

It was worth noting that the TiO2-β-SiC composite foams calcined at 700°C outperformed the reference TiO2/β-SiC foams prepared via impregnation and stabilization of TiO2 on conventionnal β-SiC foams in terms of diuron degradation, with an apparent kinetic constant of 11.2x10 -3 min -1 . This evidenced that most of the TiO2 phase formed during the synthesis of the TiO2-β-SiC composite foams were located in the external layer of the foam rather than within the bulk of the foam matrix -and in a higher amount in the case of the F20-700 foam-, so that TiO2 was available for photonic activation. This was in agreement with the EDS-SEM results. Although we could not rule out that the presence of residual unreacted carbon might have an influence on the charge transfer property, we proposed that this high apparent kinetic constant could result from the establishment of TiO2-β-SiC heterojunctions at the nanometric scale, with the coupling of the p-type semiconductive β-SiC crystallites of the foam support with the n-type TiO2 crystallites [25][26][27][28]. Currently, the semiconductor coupling is a wellinvestigated strategy for reducing the recombination rate of charge carriers [29,30]. The intrinsic electric field induced at the heterojunction interface with matching band potentials enhances the transportation of photogenerated charge carriers between the composite material and promotes the separation of the photoexcited electron-hole pairs in both semi-conductors [31]. The positive role of heterojunctions between SiC and TiO2 has been proposed in few works on nano-TiO2 coated micrometer-sized SiC particles to account for a better photocatalytic efficiency [32,33]. While such a heterojunction is unlikely to allow boosting the efficiency in conventionnal β-SiC foam supported TiO2 photocatalysts due to the low TiO2/β-SiC heterojunction density, especially when a thick micrometric TiO2 coating is applied, we can hypothesize that the nanometric size of both TiO2 and β-SiC crystallites in intimate contact inside the nanocomposites is a key-parameter for increasing the heterojunction density in the material, and consequently the charge carrier separation.

As far as composite foams with enhanced adsorption properties were concerned (after calcination at 500°C), the higher the adsorption capacity, the shorter the reaction time necessary for removing the diuron from the water. However, the kinetic rate constants were not compared to those achieved on the composite foams calcined at 700°C, due to far different initial concentrations of diuron to be degraded.

By contrast, the TiO2-β-SiC composite foams did not outperform the conventional TiO2/β-SiC foam in terms of diuron mineralization, with a kinetic rate constant for TOC removal of 0.58x10 -3 mg/Lmin -1 and 1.0x10 -3 mg/Lmin -1 being observed for the F10-700 and F20-700 composite foams, respectively, to be compared to 2.0x10 -3 mg/Lmin -1 for the reference foam (Fig. 5b). The smaller mineralization rates obtained on TiO2-β-SiC composite foams while they outperformed the reference in terms of diuron degradation were attributed to a large amount of generated intermediates that may be adsorbed on the catalyst surface provoking its partial deactivation. A similar opposite behaviour was also reported by Ohtani and co-workers, who have shown that hydrothermally-synthesized TiO2 nanoparticles displayed smaller TOC removal rates than TiO2-P25 although a higher reactivity toward the main pollutant was achieved. They assigned this behavior to the formation of carbonaceous deposits at the catalyst surface [34].

The degradation rates of the composites indicated the scarce mineralization of the effluents reached after 4 h. Those values followed a rise trend at higher temperatures and when higher amounts of surface titania were contained in the catalysts. But, the TOC conversion reached did not exceed the 30% for the best case (F20-700).

The oxidation process was further evidenced on the composite foams by the detection of the short-chain organic acids (oxalic acid as the most representative, formic and acetic as trace amounts) and of chloride ions released to the solution (Table 2). The inorganic chloride concentration detected in the solution was quite low (between 5 and 10 %), while the chloride atomic balance was almost closed in most of the cases by Cl species found to adsorbed on the composite foam surface as chloride ion or organochlorides as evidenced by inorganic chromatography analysis with a previous leaching step .

The identification of many metabolites of diuron by Solis et al. [35] allowed a multipathway degradation route to be proposed, in which the first step consists in the attack of the alkyl function or in the substitution of chlorine from the aromatic ring. After several hydroxylations, the process led to the formation of acetic, formic and oxalic acid as last reaction intermediates. In our case, the detection of chorine and of oxalic acid at the end of the reaction fully supported a similar oxidation mechanism on the TiO2-β-SiC composite foams. This route is in good agreement with the earlier well-known works of Malato et al. on the photocatalytic degradation of diuron [2].

Previous works also showed that the diuron degradation route was not affected by the association of TiO2 to fibers and silica binder, or to Pt nanoparticles [17,36]. Further, using the photocatalytic degradation of phenol, 4-chlorophenol and 2,4-dichlorophenoxyacetic acid in water as model reactions, Matos et al. evidenced that the reaction mechanism was not affected by the association of TiO2 with carboned adsorbents, similar reaction intermediates being observed when compared to the neat TiO2 (even if the product distribution might differ in some cases) [37,38]. Therefore we proposed that the diuron photodegardation mechanism was similar on the TiO2-β-SiC composite foams than on the TiO2 powders and on the β-SiC foams supported TiO2 photocatalysts.

Finally, the stability of the composite foam materials was evaluated by performing several sequential runs using the most photoactive photocatalytic foam (F20-700). A fairly good reusability of the catalyst was evidenced by the total diuron elimination, with apparent kinetic rate constants for diuron degradation calculated in average as 52x10 -3 ± 48x10 -3 min -1 (Fig. 5d). It must be noted that no release of titanium ions or titanium oxide nanoparticles to the solution was observed while performing reusability tests, as determined by ICP-OES analysis of the solution after treatment.

Conclusion

Alveolar TiO2-β-SiC photocatalytic composite foams incorporating different titania contents (16 and 24 wt.%) have been synthesized through a SMS replica method in which TiO2 powder has been mixed to the infiltration slurry used for transforming the pre-shaped polymer foam into its corresponding carbide, with a final selective oxidation of the TiC carbide into small TiO2 crystallites. They are gathering within a ready-to-use material the macroscopic alveolar structure provided by the β-SiC foam and the active TiO2 photocatalyst exposed in the external layer of the foam rather than dispersed within the matrix, so that no postsynthesis deposition or synthesis of the TiO2 active phase onto the foam support is necessary.

The adsorption behaviour of the TiO2-β-SiC composite foams towards the diuron pollutant in water was tuned by monitoring the amount of residual carbon in the material, obtained by performing a controlled final calcination step between 400°C and 700°C. The adsorption profile of the composites was as high as the calcination temperature was low, so that the composite foams can benefit from both adsorption and photocatalytic properties, whereas a calcination at 700°C drastically diminished the diuron adsorption. The photocatalytic activity was evidenced by the complete diuron removal from water and the reduction of TOC, together with the detection of short-chain acidic organic intermediates and of chloride anion. 

  The TiO2-β-SiC composite foams calcined at 700°C outperformed a reference β-SiC supported foam TiO2 catalyst in terms of diuron degradation, while the reference foam remained more efficient in terms of mineralization rate. The stability of the composites was evaluated by performing several reuses of the photocatalytic foam. development (EFRE/FEDER) is acknowledged for partially supporting the work, in the frame of the project PHOTOPUR, within the Program Interreg-V Rhin Supérieur and the Sciences Offensive Call.
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Table 1 .

 1 Main physico-chemical properties of the TiO2-β-SiC composite foams. data averaged on three composite foams obtained by ICP-OES b the residual unreacted carbon content was determined by TGA analysis by evaluating the weight loss observed between 500°C and 800°C. c measured by water displacement. d derived from the model developed by Edouard and coll. using the open porosity and the mean strut diameter[39,40].

	β-SiC	F10-400	F20-400	F10-500	F20-500	F10-700	F20-700

a

Table 2 .

 2 Cl -ion release, oxalic acid concentration and TOC conversion observed after 4 h of reaction with the TiO2-β-SiC composite foams. remaining adsorbed after test in the composite foam (as organochloride or Cl -ion) has been determined by ionic chromatography, and expressed in respect of the initial amount of Cl in the diuron

	Catalyst	% Cl -release a	% Cladsorbed b	[Oxalic acid]	[Acetic acid]	[Formic acid]	XTOC (%) after 4h
				(mg/L)	(mg/L)	(mg/L)	
	F10-400	5	90	2.4	1.8	0.7	8
	F20-400	10	40	3.0	-	-	12
	F10-500	7	83	1.8	-	-	16
	F20-500	5	90	2.9	-	0.4	19
	F10-700	5	33	0.5	0.2	-	25
	F20-700	8	85	0.7	0.3	0.01	30

a the Cl -ion release is expressed as molar percentage in respect of the initial amount of Cl in the diuron. b the Cl
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