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This study aims to understand how the synthesis parameters influence the formation of organicinorganic hybrids having a talc like structure synthetized using N-[3-(trimethoxysilyl))propyl]ethylenediamine as silicon source. The hybrids have been analysed mainly by 29 Si solid-state NMR in order to access the condensation degree of the silicon species. The results have shown that the solvent and the synthesis duration have no influence on the condensation. The addition of water in the synthesis medium induce a strong decrease of the degree of polycondensation of the silicon species. A basic pH of the synthesis medium can also further decrease this parameter. Additional information has been provided by X-Ray Diffraction and Thermogravimetric analyses which allow to highlight a correlation between the Full Width at Half Maximum and the thermal stability of the hybrids synthetized in presence of different amount of water. This opens the possibility to modulate the polycondensation degree of the silicic species, the crystallinity and the thermal stability changing only one parameter.

Introduction

Talc is a 2:1 phyllosilicate composed of one magnesian octahedral sheet sandwiched between by two silicic tetrahedral sheet. Organic-inorganic talc-like hybrids derive from this structure with organic moieties covalently bonded to one silicon of each tetrahedron of the tetrahedral sheet. These organic moieties are pending in the interlayer space and at the surface of the hybrid (Figure 1). The general chemical formula for these hybrids is Mg 3 (RSi) 4 O 10 (OH) 2 were R stands for an organic moiety. Synthesis of organic-inorganic hybrids with talc-like structure have been first performed by Fukushima and Tani in 1995 [START_REF] Fukushima | An organic/inorganic hybrid layered polymer: methacrylatemagnesium (nickel) phyllosilicate[END_REF] using a sol-gel process. This synthesis have been subsequently developed by other teams [START_REF] Burkett | Synthesis, Characterization, and Reactivity of Layered Inorganic-Organic Nanocomposites Based on 2: 1 Trioctahedral Phyllosilicates[END_REF][START_REF] Whilton | Hybrid lamellar nanocomposites based on organically functionalized magnesium phyllosilicate clays with interlayer reactivity[END_REF][START_REF] Fonseca | Aminated Phyllosilicates Synthesized via a Sol-Gel Process[END_REF][START_REF] Gallégo | Synthesis of new lamellar inorganic-organic talc-like hybrids[END_REF][START_REF] Yang | 3-aminopropyl functionalized magnesium phyllosilicate as an organoclay based drug carrier for improving the bioavailability of flurbiprofen[END_REF] as well as for the preparation of other phyllosilicate-like hybrids such as for example saponite-like [START_REF] Ukrainczyk | Template Synthesis and Characterization of Layered Al-and Mg-Silsesquioxanes[END_REF][START_REF] Jaber | A new Al,Mgorganoclay[END_REF][START_REF] Chaillot | Insights on the influence of the precursors on the sol-gel synthesis of hybrid organic-inorganic saponite-like materials[END_REF] or hectorite-like materials [START_REF] Carrado | Preparation of hectorite clays utilizing organic and organometallic complexes during hydrothermal crystallization[END_REF][START_REF] Carrado | Synthetic organo-and polymer-clays: preparation, characterization, and materials applications[END_REF]. Sol-gel synthesis is a simple way to obtain organic-inorganic hybrids with talc-like structure, it consists to dissolving a magnesium salt in a solvent before adding an organoalcoxysilane (RSi(CH 3 ) 3 ), the silicon source, and increasing the pH with an alkaline solution in order to promote the condensation of the silicon species [START_REF] Schaefer | Fractal Aspects of Ceramic Synthesis[END_REF]. Then, the solution is aged under stirring, generally at room temperature during several hours. The advantages of this procedure are the low energy consumption, the duration of the synthesis and the high purity of the obtained materials [START_REF] Jaber | A new Al,Mgorganoclay[END_REF]. The aim of this study is to understand the influence of the key parameters governing the formation of organic-inorganic talc-like hybrids synthetized using N- [3-(trimethoxysilyl))propyl]ethylenediamine as silicon source.

Several parameters have been tested such as the solvent of the synthesis, the synthesis duration, the presence and the type of the base in the synthesis medium or the presence of water during the synthesis. The polycondensation degree, the crystallinity and the thermal stability of these materials have been determined by solid-state Nuclear Magnetic Resonance (NMR) of 29 Si, X-Ray Diffraction (XRD) and thermogravimetric analysis.

Material and Methods

Reactants

Magnesium nitrate hexahydrate Mg(NO 3 ) 2 6H 2 O (Fluka, 99 wt%), N-[3- (trimethoxysilyl)
)propyl]ethylenediamine, N2TMS (Sigma-Aldrich, 97 wt%), absolute ethanol (Carlo Erba, 99.9 wt%), phenoxy-2-propanol (Sigma-Aldrich, >93 wt%), sodium hydroxide NaOH (Fluka, 99 wt%), tetrapropylammonium hydroxide TPAOH (Sigma-Aldrich, 1 M) and distilled water were used without further purification.

Synthesis

Talc-like hybrid materials were prepared by mixing 1.73 g of nitrate of magnesium in 20 mL of solvent. Then, 2 g the organotrialcoxysilane N2TMS have been added in order to obtain a Si/Mg molar ratio equal to 1.33. At this step, a base can possibly be added under stirring in order to enhance the condensation process [START_REF] Schaefer | Fractal Aspects of Ceramic Synthesis[END_REF]. After 24h or more of stirring at room temperature, the solgel solution is centrifuged at 11000 rpm for 10 min and dried at 60 °C for 24 h in an oven.

Using this general protocol, several parameters have been changed.

To test the influence of the solvent, two different solvents have been used, absolute ethanol and phenoxy-2-propanol. This last solvent is non miscible to water and the two syntheses have been carried out without the addition of a base. The synthesis duration was five days for this study.

For the study of the influence of the synthesis duration, two syntheses of talc-like hybrids have been prepared in ethanol, without addition of a base. One beaker has been let under stirring for one day while the other has been let under stirring during five days.

In order to see the influence of the addition of a base in the synthesis medium, two syntheses have been performed in ethanol. In one of them, 8 mL of an aqueous solution of sodium hydroxide 1M has been added to obtain a pH of 10. This addition, in organic-inorganic hybrids syntheses, theoretically allow to enhanced the condensation process [START_REF] Schaefer | Fractal Aspects of Ceramic Synthesis[END_REF].

To know the influence of the base type, two syntheses have been performed where sodium hydroxide NaOH or tetrapropylammonium hydroxide TPAOH at the same concentration (1 M) and volume (8 mL) have been added to obtain a pH of 10.

To test the effect of the water on the polycondensation degree of silicic species of the talc-like hybrids, three syntheses where water was added in the synthesis medium have been done. To compare with the previous study, the same amount of water (8 mL) that the sodium hydroxide was used in one of them. For the two others, 4 mL and 12 mL of water was added in the synthesis medium.

Finally, in order to study the influence of the pH on the polycondensation degree of the silicon species, four hybrids have been synthetized adding sodium hydroxide at different concentration and volume. Two synthesis have been performed at pH = 9, the first one adding 4 mL of NaOH at 1 M and the second one adding 8 mL of NaOH at 0.5 M. One synthesis has been done at pH = 10 adding 8 mL of a solution of NaOH at 1 m and the last one has been carried out at pH = 13 adding 8 mL of NaOH at 2 M.

Characterization

Solid-state NMR spectra were recorded on a Bruker Avance II 300 MHz spectrometer. Samples were packed in a 7 mm diameter cylindrical zirconia rotor and spun at a spinning frequency of 4 kHz. For 29 Si CPMAS NMR, a π/2 proton pulse duration of 7.7 µs with a contact time of 10 ms and a recycle delay of 6 s were used. For 29 Si MAS+DEC NMR, a π/4 pulse duration of 3.85 µs and a recycle delay of 80 s were used. The reference sample for 29 Si analysis is Octakis(trimethylsiloxy)silsesquioxane(Q8M8).

X-Ray diffraction (XRD) patterns of the hybrid materials were recorded using a Panalytical X-pert Pro MPD diffractometer operating with Cu-Ka radiation (λ=0.15418 nm), between 3 and 70 °2ϴ with a step size of 0.02 °2ϴ per 2 s on randomly oriented powder samples.

The thermogravimetric analysis (TGA) of the synthesized samples were realized with a TG-DTA apparatus (Mettler-Toledo TGA/DSC1 LF1100) under air, with a flow rate of about 100mL.min -1 from 30 to 800 °C and a heating rate of 5 °C min -1 in alumina sample holders. A reference experiment was recorded to correct base line deviation with an empty sample holder. This technic permitted also to calculate the ratio of organic moieties in the hybrids obtained in the different conditions.

Results and discussion

The first part of this work is dedicated to the study of the condensation state of the silicon species. This parameter has been followed by 29 Si solid-state NMR as it it possible by this way to gather information on the local environment of the silicon atoms. In talc-like hybrids, the different T sites of silicon are named with the conventional Tn notation, n corresponding to the number of OM bonds (M = Si or Mg) of a silicon atom. T3 sites correspond to silicon bonded to three Si or Mg via an oxygen in order to form RSi(OM) 3 groups whereas T1 and T2 sites correspond to RSi(OM) 2 OH groups and RSi(OM)(OH) 2 groups respectively and indicate the presence of defects in the structure and the border sites. The higher the proportion of T3 sites is, the higher the condensation degree is. All the presented spectra in this paper are CPMAS spectra. Deconvolution of the NMR spectra were performed on MAS+DEC spectra, using the dmfit software [START_REF] Massiot | Modelling one-and two-dimensional solid-state NMR spectra: Modelling 1D and 2D solid-state NMR spectra[END_REF] which gives the relative proportion of each component with an error of 5 %. In all this study, only the T3 sites proportion will be observed to compare the condensation degree of the silicic species of the hybrids. 

Influence of the solvent

Two different organic-inorganic hybrids have been synthetized by using absolute ethanol in one case and phenoxy-2-propanol in the other one. Figure 3 displays the 29 Si CPMAS NMR spectra of the synthetized hybrids. Three resonances can be observed in each spectrum with chemical shifts at -49, -56 and -68 ppm, corresponding to T1, T2 and T3 sites respectively. The integration of each resonance give the proportion of the T sites [START_REF] Massiot | Modelling one-and two-dimensional solid-state NMR spectra: Modelling 1D and 2D solid-state NMR spectra[END_REF] (Table 1). It is worthy to note that the proportion of T3 sites is high in both case indicating a high degree of condensation of the silicic species. The proportion of T1 site is similar and there is a slight difference in the proposition of T2 sites, nevertheless and taking into account the accuracy of the deconvolution, one may assume that there is almost no influence of the solvent in the formation of the hybrids. All the following synthesis have therefore been carried out in absolute ethanol.

R

Influence of the synthesis duration

The effect of the synthesis duration on the condensation degree of the silicic species has been tested. Few differences can be observed between the two NMR spectra of the hybrids synthetized during one and five days. (Figure 4). The deconvolution of the peaks gives the proportion of each T site (Table 2). These results showed that the longer the synthesis duration is, the higher condensation degree of the silicic species is. This phenomenon can be explained by the lengthening of the hydrolysiscondensation process time which enhanced the formation of talc-like hybrids. A synthesis time of one day was chosen for the next experiments.

Influence of the addition of Sodium Hydroxide

Then, the effect on the polycondensation degree of the addition of sodium hydroxide in the synthesis medium have been studied. The solid-state NMR spectra of the two synthetized hybrids and the relative proportion of each T site are presented in Figure 5 and in Table 3. The condensation state of the silicic species is quite low for the sample prepared with sodium hydroxide, with only 15% of T3 sites compared to 59% of T3 sites for the sample prepared without. The addition of this base have thus a strong influence on the polycondensation degree. Whilton et al. in 1998 [3] have also observed such difference between hybrids synthetized with the same organoalcoxysilane in presence or absence of sodium hydroxide with a T3 sites proportion of 0 % in the first case. This difference was attributed by the author to the high pH of the synthesis, allowing the self-assembly of the brucite layer and constraining sterically the covalently bonded moieties whereas at neutral pH, the self-assembly of organoalcoxysilane act as a template for brucite assembly [START_REF] Carrado | Preparation of hectorite clays utilizing organic and organometallic complexes during hydrothermal crystallization[END_REF]. Another hybrid synthetized with N2TMS was also done by the team of Fonseca et al. [START_REF] Fonseca | Aminated Phyllosilicates Synthesized via a Sol-Gel Process[END_REF] one year later. They have found a proportion of T3 sites of 12 %. The difference with the previous study was attributed to the synthesis temperature and duration (50 °C and five days respectively). This last affirmation can be rejected in view of our previous study. The following of this work aims to complete these two studies in order to understand the key parameter of the polycondensation degree of such a hybrid. The current results of our study allows to ask if the decrease of the condensation of the silicon species is due to the base type, to the presence of water or to the pH. The influence of the base type has been tested performing two syntheses with two different bases (NaOH and TPAOH). The 29 Si solid-state NMR spectra and their deconvolution (Figure 6 and Table 4) indicate that the type of base (sodium hydroxide or tetrapropylammonium hydroxide) has no influence of the condensation degree of the silicic species. 

Influence of the base

Influence of the addition of water

The difference between the addition of NaOH or water in the synthesis medium on the condensation degree of the silicon species have been investigated. The solid state NMR spectra and T sites proportion in Figure 7 and Table 5 did not show a huge difference between the two hybrids. The proportion of the different T sites are very similar between the hybrids synthetized in presence of NaOH or water indicating a low condensation degree of silicon species for these hybrids. These results are very different to that of the hybrid synthetized in absence of NaOH and water which has shown a very high degree of condensation. This result allows to conclude that this is the water present in the aqueous solution of sodium hydroxide that induces the important decrease of the polycondensation degree of the silicic species in the hybrids. To go further, several hybrids have been synthetized with different amount of water in the synthesis medium (Figure 8 and Table 6). All the NMR spectra presented in Figure 8 show three resonances at the same positions but at different relative intensities. The hybrid synthetized without any addition of water show an intense resonance corresponding to the T3 sites which indicate a high degree of condensation of the silicon species. With the increase of the amount of water in the synthesis medium, the resonance corresponding to T3 sites tends to decrease in favour of the resonance corresponding to T1 and T2 sites. A relationship between the amount of water in the synthesis medium and the condensation degree of the silicic species is underlined. Showing that it is possible to modulate the polycondensation degree of this type of hybrid by changing only the proportion of water in the synthesis medium.

Influence of the pH

Finally, the study of the influence of the pH on the condensation of the silicon species have been done. The results of the solid-state NMR analyses of these hybrids are presented in Figure 9 and Table 7. 9a and Figure 9b are related to samples prepared at the same pH value (i.e. 9) but with different concentration of NaOH solution. Here also, the influence of the water content is emphasizing as the more water is in the medium, the less T3 environments are present. Changing the pH values up to 10 or 13 lead to a slight decrease of the proportion of T3 sites. This parameter has thus a small influence on the condensation degree of the silicic species, the proportion of water in the synthesis medium remaining the key parameter. This results are not in agreements with the one obtained by Whilton et al. [START_REF] Whilton | Hybrid lamellar nanocomposites based on organically functionalized magnesium phyllosilicate clays with interlayer reactivity[END_REF] and Fonseca et al. [START_REF] Fonseca | Aminated Phyllosilicates Synthesized via a Sol-Gel Process[END_REF] for an hybrid synthetized with the same organoalcoxysilane. The relative rate between hydrolysis and condensation process is affected by an addition of water in the synthesis medium and consequently, by an addition of an aqueous alkaline solution. Contrary to our study where the maximum water proportion tested was 40 %, in the studies of Whilton et al. [START_REF] Whilton | Hybrid lamellar nanocomposites based on organically functionalized magnesium phyllosilicate clays with interlayer reactivity[END_REF] and Fonseca et al. [START_REF] Fonseca | Aminated Phyllosilicates Synthesized via a Sol-Gel Process[END_REF], the water proportions in the synthesis medium was 80 % and 61 % respectively. This gap between the two study can explain the difference of 12 % of T3 sites proportion in their hybrids. 

Relationship between crystallinity and thermal stability

In order to go deeper in the characterization of the samples, all the four hybrids synthesized in the presence of different proportions of water in the synthesis medium this study were analyzed by XRD and TGA.

All the diffractograms recorded show five large reflections at 4.84°, 9.69°, 21.93°, 35,02° and 59.17° 2ϴ. Applying the Bragg law: where d hkl is the distance of the plane (hkl), ϴ in the angle of diffraction, n is the periodicity index and λ is the used Kα radiation, interlayer distances of 18.24 (d 001 ), 9.1 (d 002 ), 4.05 (d 020,110 ), 2.58 (d 130,220 ) and 1.55 Å (d 060 ), respectively, could be calculated. The obtained values are in agreement with the expected reflections for talc-like hybrids [START_REF] Fukushima | An organic/inorganic hybrid layered polymer: methacrylatemagnesium (nickel) phyllosilicate[END_REF][START_REF] Whilton | Hybrid lamellar nanocomposites based on organically functionalized magnesium phyllosilicate clays with interlayer reactivity[END_REF].

The position of the ( 001) and (060) reflection are typical of a trioctahedral 2:1 phyllosilicate, but the broadness of the peaks indicates a low crystallinity (organization), probably due to the presence of organic moieties in the structure.

Many XRD patterns of this study are presented in the Supplementary Information File (Figure A to F). The four hybrids synthesized in the presence of different proportions of water in the synthesis medium were analyzed by XRD and the results XRD patterns are presented in Figure 10. where d hkl is the distance of the plane (hkl), ϴ in the angle of diffraction, n is the periodicity index and λ is the used Kα radiation. The position of the (001) and (060) reflection are typical from a trioctahedral 2:1 phyllosilicate but the broadness of the peaks indicates a low crystallinity (organization) because of the presence of organic moieties in the structure.

Using these patterns, the Full Width at Half Maximum (FWHM) of the (001) reflection can be determined (Table 8). This criterion is an indicator of the crystallinity [START_REF] Warr | Interlaboratory standardization and calibration of day mineral crystallinity and crystallite size data[END_REF][START_REF] Dellisanti | Changes of the main physical and technological properties of talc due to mechanical strain[END_REF]. Lower is the value, higher is the crystallinity. Thermogravimetric analysis were performed for all the hybrids synthetized in this study. This technic allows to verify the thermal stability of the materials and to estimate the content of organic moieties in the hybrids obtained under different synthesis conditions. Indeed, the organic fraction degradation corresponds to the weight loss between 100 and 550 °C. The results are presented in the Supporting Information file, table A. According to the structural formula, the theoretical content of organic moieties in the hybrids is 49.0 %. After the TG analysis, the residue presented a grey color, indication of carbonaceous residues and of the uncompleted volatilization of the organic fraction. The organic content of our hybrids is therefore slightly underestimated, which explains the small differences between the theoretical and experimental values in terms of organic moieties content.

Thermogravimetric analysis were also performed in order to study the thermal stability of our the hybrids. The derivative curves (DTG) of the samples synthetized in presence of different proportion of water in the synthesis medium are presented in Figure 11. In these curves, the first peak below 100 °C corresponds to the water loss of the hybrids. The peaks between 100 °C and 530 °C correspond to the degradation of the organic moiety of the hybrid and the peaks visible below 550 °C correspond to the phenomenon of dehydroxylation of OH groups [START_REF] Jaber | A new Al,Mgorganoclay[END_REF]. Except for the hybrid prepared without water, the profiles are almost similar. Nevertheless, and without taking into account the first peak, corresponding to the water loss, it can be noticed that the peak at around 200 °C shifts toward higher temperatures, when the proportion of water added in the synthesis medium increases. This indicates a better thermal stability for hybrids synthetized in presence of water.

An inverse linear correlation between the FWHM and the temperature of the decomposition first peak of the hybrids have been found (Figure 12) and indicate a dependence between crystallinity and thermal stability. Indeed, the crystallinity is inversely linearly correlated to the thermal stability [START_REF] Burgaz | Prediction of thermal stability, crystallinity and thermomechanical properties of poly(ethylene oxide)/clay nanocomposites with artificial neural networks[END_REF], because lower is the FWHM, higher is the crystallinity. The good crystallinity of a lamellar material is related to a stronger chemical stability, and to the presence of stronger bonds between atoms, which results in an improved thermal stability. On the contrary, a material that present a low crystallinity is generally characterized by the presence of defects that weaken the structure stability thus decreasing the material thermal stability.

All these results help to say that higher is the proportion of water in the synthesis medium, higher is the crystallinity and the thermal stability, but lower is the condensation degree of the silicic species and the thermal stability.

Conclusion

Several organic-inorganic talc-like hybrids have been synthetized synthesized using N- [3-(trimethoxysilyl))propyl]ethylenediamine as the silicon source, changing different synthesis parameters, and have shown multiple polycondensation degree crystallinity and thermal stability. A detailed study of these parameters has highlighted that the proportion of water in the synthesis medium is the key parameters of in the hybrid formation. This result opens the possibility to modulate the polycondensation degree of the silicic species, the crystallinity and the thermal stability just changing only one synthesis parameter. 
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 1 Figure 1: Schematic representation of the structure of an organic-inorganic talc-like hybrid

Figure 2 :

 2 Figure 2: T sites of silicon, with R being an organic moiety pending in the interlayer space and a the surface of the hybrid.

Figure 3 :

 3 Figure 3: 29 Si CPMAS Solid-state RMN spectra of the talc-like hybrids synthetized in absolute ethanol (a) and phenoxy-2propanol (b)

  Scale: 3.67 ppm/cm, 218.8 Hz/cm

Figure 4 :

 4 Figure 4: 29 Si CPMAS Solid-state RMN spectra of the talc-like hybrids synthetized during 1 day (a) and 5 days (b)
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 3 67 ppm/cm, 218.8 Hz/cm

Figure 5 :

 5 Figure 5: 29 Si CPMAS Solid-state RMN spectra of the talc-like hybrids synthetized in presence of NaOH (a) and in absence of NaOH (b)
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 3 67 ppm/cm, 218.8 Hz/cm

Figure 6 :

 6 Figure 6: 29 Si CPMAS Solid-state RMN spectra of the talc-like hybrids synthetized in presence of NaOH (a) or TPAOH (b)
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 3 67 ppm/cm, 218.8 Hz/cm

Figure 7 :

 7 Figure 7: 29 Si CPMAS Solid-state RMN spectra of the talc-like hybrids synthetized in presence of NaOH (a) or water (b)
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 3 67 ppm/cm, 218.8 Hz/cm

Figure 8 :

 8 Figure 8: 29 Si CPMAS Solid-state RMN spectra of the talc-like hybrids synthetized in presence of different amount of water in the synthesis medium : 0 mL -0 % (a), 4 mL -17 % (b), 8 mL -29 % (c) and 12 mL -38 % (d)
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 3 67 ppm/cm, 218.8 Hz/cm

Figure 9 :

 9 Figure 9: 29 Si CPMAS Solid-state RMN spectra of the talc-like hybrids synthetized at different pH : pH=9, 4 mL of NaOH 1 M (a); pH=9, 8 mL of NaOH 0.5 M (b), pH=10, 8 mL of NaOH 1 M (c) and pH=13, 8 mL of NaOH 2 M (d)
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 3 67 ppm/cm, 218.8 Hz/cm

Figure 10 :

 10 Figure 10: XRD patterns of the hybrids synthetized in presence of different amount of water in the synthesis medium : 0 mL -0 % (a), 4 mL -17 % (b), 8 mL -29 % (c) and 12 mL -38 % (d)

Figure 11 :

 11 Figure 11: DTG of the hybrids synthetized in presence of different proportion of water in the synthesis medium

Figure 12 :

 12 Figure 12: Linear correlation between FWHM and thermal stability

Table 1 :

 1 Proportions of each T site for hybrids synthetized in absolute ethanol and phenoxy-2-propanol

	Sites In ethanol In phenoxy-2-propanol
	T1	10 %	12 %
	T2	23 %	14 %
	T3	67 %	74 %

Table 2 :

 2 Proportions of each T site for hybrids synthetized during 1 or 5 days

	Sites	1 day	5 days
	T1	13 %	10 %
	T2	28 %	23 %
	T3	59 %	67 %

Table 3 :

 3 Proportions of each T site for hybrids synthetized in presence or absence of sodium hydroxide

	Sites	With NaOH	Without NaOH
	T1	49 %	13 %
	T2	36 %	28 %
	T3	15 %	59 %

Table 4 :

 4 Proportions of each T site for hybrids synthetized in presence of NaOH or TPAOH

	Sites	With NaOH	With TPAOH
	T1	49 %	50 %
	T2	36 %	39 %
	T3	15 %	11 %

Table 5 :

 5 Proportions of each T site for hybrids synthetized in presence of NaOH or water in comparison with the hybrid synthetized without any addition of NaOH and water

	Sites	With NaOH	With water	Without addition of NaOH and water
	T1	49 %	51 %	13 %
	T2	36 %	29 %	28 %
	T3	15 %	20 %	59 %

Table 6 :

 6 Proportions of each T site for hybrids synthetized with different proportion of water in the synthesis medium

	Sites 0 % of water	17 % of water 29 % of water 38 % of water
	T1	13 %	35 %	51 %	51 %
	T2	28 %	34 %	29 %	34 %
	T3	59 %	31 %	20 %	15 %

Table 7 :

 7 Proportions of each T site for hybrids synthetized at different pH

	Sites	pH=9 (4 mL NaOH 1 M)	pH=9 (8 mL NaOH 0.5 M)	pH=10 (8 mL NaOH 1 M)	pH=13 (8 mL NaOH 2 M)
	T1	35 %	50 %	49 %	45 %
	T2	34 %	30 %	36 %	41 %
	T3	31 %	20 %	15 %	14 %
	Figure				

Table 8 :

 8 FWHM of the hybrids synthetized in presence of different proportion of water in the synthesis medium

	Proportion of water	FWHM
	0 %	2,48
	17 %	1,46
	29 %	1,19
	38 %	1,13
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