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Deep eutectic solvents (DESs), especially those made of choline chloride and urea mixtures are a different type of ionic liquids recognized for their ability to solubilize metal chlorides. In this work, a well-known long alkyl aminoamide gelator was added to a metal salt solution in DES to obtain a more viscous solution or a more robust gel when introduced at the higher concentrations. These supramolecular gels could be employed as template for the generation of small noble metal nanoparticles of narrow distribution such as AuNPs or CoNPs without need of seed or reducing agent addition, immobilized in the gel matrix and also homogeneous in shape and size. All gel samples were studied by FE-SEM observation, XRD, FT-IR spectroscopy, rheology measurement and DSC. When formed, the isolated nanoparticles were evaluated by UV-Vis spectroscopy and TEM observation. Once formed, their average diameters were 15 nm.

Key-

Introduction

Usually, Deep Eutectic Sovents (DESs) are obtained from the complexation of a quaternary ammonium salt with a metal salt or another organic hydrogen bond donor species (HBD). These DESs are now widely employed as a green alternative to ionic liquids (ILs) due to their superior properties such as biodegrability, low toxicity and also for their improved ionic character, high conductivity and low vapor pressure. In fact, DESs are considered as highly structured binary "supramolecular" liquids stabilized by an over connected hydrogen-bond networks. To date, the major role of DESs is to act as a synthesis media for various chemical transformations via organic or enzymatic reactions [START_REF] Khandelwal | Deep eutectic solvents (DESs) as eco-friendly and sustainable solvent/catalyst systems in organic transformations[END_REF][START_REF] Xu | Recent progress on deep eutectic solvent in biocatalysis[END_REF], but also for the metal processing or electrodeposition [START_REF] Smith | Deep Eutectic Solvents (DESs) and Their Applications[END_REF]. Especially in case of the type III eutectic solvents involving different types of amides, carboxylic acids or alcohols, they are currently able to solvate a large variety of metal transition species, including metal chlorides or oxides, which could become precursor for the development of remarkable nanoscaled materials [START_REF] Wei | Electrochemically Shape-Controlled Synthesis in Deep Eutectic Solvents. A New Route to Prepare Pt Nanocrystals Enclosed by High-Index Facets with High Catalytic Activity[END_REF][START_REF] Mahyari | Synthesis of gold nanoflowers using deep eutectic solvent with high surface enhanced Raman Scattering properties[END_REF][START_REF] Liao | Shape-Controlled Synthesis of Gold Nanoparticles in Deep Eutectic Solvents For Studies of Structure-Functionality Relationships in Electrocatalysis[END_REF][START_REF] Raguwanshi | Deep Eutectic Solvents for the Self-Assembly of Gold Nanoparticles: A SAXS, UV-Vis and TEM Investigation[END_REF][START_REF] Adhikari | Rapid Microwave-Assisted Synthesis of Silver Nanoparticles in a Halide-Free Deep Eutectic Solvent[END_REF].

Recently, some studies reported the employ of pure DESs containing metal precursor as template for the production of nanosized metallic and "metal oxide" materials. For example, Silva et al have used two systems, respectively choline chloride/urea (ChCl/urea) and choline chloride/ethylene glycol (ChCl/EG) to perform the synthesis of gold nanowires (AuNws) in-situ without the use of any capping agent [START_REF] Chirea | Gold Nanowire Networks : Synthesis, Characterization, and Catalytic Activity[END_REF].

For many technological objectives, there is an increasing interest in structured materials on the nanometers scale, e.g. nanorods, nanoflowers or nanoparticles (NPs). These NPs often exhibit chemical and physical properties different from bulk material or simple single atoms. Thus, noble metal NPs demonstrate good catalytic performances, for example for the catalytic conversion of 5-hydroxymethylfurfural (HMF) or furfural into molecular building blocks or organic solvents [START_REF] Lolli | Insights into the reaction mechanism for 5-hydroxymethylfurfural oxidation to FDCA on bimetallic Pd-Au nanoparticles[END_REF][START_REF] Albonetti | Selective oxidation of 5-hydroxymethyl-2-furfural over TiO 2 -supported gold-copper catalysts prepared from preformed nanoparticles : Effect of Au/Cu ratio[END_REF][START_REF] Rogers | Tandem site-and Size-Controlled Pd Nanoparticles for the directed Hydrogenation of Furfural[END_REF]. These NPs could also become potential candidates for green energy conversion, non linear optical switching, biolabeling, chemical sensing, plasmonic heating, theranostic, cancer therapy and surface enhanced Raman Scattering (SERS). In case of metal NPs embedded in a DESs medium, they are suitable for ground breaking studies related to electrochemistry, fuel-cell research and nano-optics. In the general procedure, the metal NPs production requires the precursor reduction, herein a metal salt solubilized in a solution like water, followed by the nucleation and the growth of the nanoparticle controlled by the presence of a monolayer of capping agent attached on the surface of the NPs.

In the last past decade, low molecular weight gelators (LMWGs) have received a great attention as capping agent due to their proven capacity in a wide range of area such as the dispersion and stabilization in gel matrix of inorganic or carbon-based nanoscaled materials [START_REF] Delbecq | N-stearoylaminoacid derivatives: Potent biomimetic hydro/organogelators as templates for preparation of gold nanoparticles[END_REF][START_REF] Delbecq | Supramolecular gels from lipopeptide gelators: Template improvement and strategies for the in-situ preparation of inorganic nanomaterials and for the dispersion of carbon nanomaterials[END_REF][START_REF] Delbecq | Synthesis of green organogelators with a sulfide linkage via solvent-free Michael addition: soft templates for the preparation of size-controlled gold nanoparticles[END_REF].

Recently, Kawai et al. have already reported that two long alkyl chain amino amide derivatives as reported in the Figure 1, bearing two amide groups with two terminal hydroxyl (C18OH) or primary amine moities (C18AA) are potent to gelate water or organic solvents [START_REF] Morita | Changes in viscosity behavior from a normal organogelator to a heat-induced gelator for a long-chain amidoamine derivative[END_REF][START_REF] Imura | Reversible phase transfer and fractionation of Au nanoparticles by pH change[END_REF][START_REF] Morita | Effect of amide moieties for hydrogelators on gelation property and heating-free pH responsive gel-sol phase transition[END_REF][START_REF] Morita | Double-Stimuli Responsive O/W Emulsion Gel Based on a Novel Amidoamine surfactant[END_REF][START_REF] Morita | High organogelation ability and soft-templating for ultra thin Au nanowires and long-chain amidoamine derivatives[END_REF]. These compounds can form supramolecular gels that show pH sensitivity due to the presence of a tertiary amine moiety. This category of low molecular weight gelators could self-assemble into long lamellar and fibrous aggregates by means of weak interactions such as hydrogen bondings and hydrophobic Van der waals interactions. The resulted supramolecular organic architectures of long alkyl aminoamides entrapping the solvent could be used as soft templates for the generation of nanomaterials of controlled shapes [START_REF] Morita-Imura | Dentritic gold nanowires supported on SiO2 nanoparticles fabricated by a seed growth method[END_REF][START_REF] Morita | Room-Temperature Synthesis of Two Dimensional Ultrathin Gold Nanowire Parallel Array with Tunable Spacing[END_REF].

In this present work, we have studied the gelation of ChCl/urea based DES using two different long alkyl aminoamides. The formed gels were employed for dissolving metal chloride and the in-situ production of the metal NPs. The supramolecular DES gels were successively studied by FT-IR spectroscopy, FE-SEM microscopy, differential scanning calorimetry (DSC), and for their rheological properties. The generated metal NPs were also studied by UV spectroscopy and Tranmission Electron Microscopy (TEM) observation.

Experimental

Materials

Both C18AA and C18OH were synthesized using previously reported procedures found in the literature [START_REF] Morita | Changes in viscosity behavior from a normal organogelator to a heat-induced gelator for a long-chain amidoamine derivative[END_REF]. Tetrachloroauric (III) acid trihydrate, ACS Reagent (HAuCl 4 , 3H 2 O), sodium tetrachloropalladate (II) (Na 2 PdCl 4 ), silver nitrate 99+% (AgNO 3 ), iron (III) chloride anhydrous type 99 % (FeCl 3 ), iron (II) chloride tetrahydrate (FeCl 2 , 4 H 2 O), copper (II) chloride dihydrate, cobalt (II) chloride 97 % anhydrous, choline chloride 99% and urea 99,5 % (for analysis) were all purchased from Acros Organics. The water employed in this present work was Millipore Milli-Q grade.

2.2. Metal chloride loaded DES/C18AA gels and in-situ metal NPs generation Independently, urea and choline chloride are solid crystals in the normal atmosphere. Both solids are mixed in the following ratio of ChCl/urea (1:2). Then, the resulted mixture is heated up until the temperature reached 80°C and after the complete melting of the solid material. The mixture is allowed to return to the room temperature to give a clear viscous fluid. To form a strong gel, a define amount of C18AA was introduced in 1.0 g of the previous formed liquid. The resulted suspension was heated up until all material dissolved in the DES, but it is sometimes necessary to treat the hot sample by ultrasound to homogenize the solution.

Later, the DES gels containing a chosen metal chloride are produced as follow : 0.02 g of C18AA are introduced in 1.0 g of the DES to obtain a robust gel and usually 20.0 mg of a selected metal salt is added to a hot solution of the DES already loaded with the gelator. After returned to the room temperature, a transparent and colored gel is usually formed in a few delays.

For the production of metal nanoparticles, except for the silver nanoparticles (AgNPs), the procedure did not require a strong reducing agent such as sodium borohydride (NaBH 4 ). In this case only, by using 20.0 mg of AgCl, 10.0 mg (0.26 mmol) of NaBH 4 was added to 1.0 g of silver salt loaded 2 wt % DES/C18AA gel. The AgNPs generation was confirmed by the gel color turning rapidly into yellow-orange.

Fourier-Transform Infrared (FT-IR) spectroscopy

FT-IR (ATR) spectra of the gel samples were recorded on FT-IR 4000 Jasco in a range of 650 to 4000 cm -1 operated at 4 cm -1 resolution.

Differential Scanning Calorimetry (DSC)

The measurements were conducted on a DSC 8-MC Mettler-Toledo using aluminium pans. The scans were conducted under nitrogen inert atmosphere with a heating rate of 2°C/min in the temperature range of -80 to 80°C. The same experiment was repeated twice.

Field Emission Scanning Electron Microscopy (FE-SEM)

The observations were conducted using a Jeol JCM-5700 microscope with a small amount of the native gel sample placed on a carbon-coated Pd-Pt grid and dried for 1 hour under reduced pressure.

Transmission Electron Microscopy (TEM)

The shape and the size of the metal nanoparticles (NPs) were well observed using TEM. 1.0 g of the entire DES/C18AA gel loaded with metal NPs or the metal salt precursor was introduced and dissolved in 100 mL of deionized water. Thus, the content was observed by depositing a drop of the resulted solution on a TEM grid (300 meshes Cu Grid) coated with a carbon film. The grid was dried under vacuum at room temperature overnight. The corresponding images were recorded using a Jeol JEM-1011 electron microscope operated on an accelerating voltage of 100 Kv.

X-ray diffraction (XRD)

All studied native gels were placed on a quartz plate. The XRD pattern was measured with a Rigaku Ultima IV diffractometer using elliptical side-by-side multilayer optics monochromated CuKα radiation (λ=0.152 nm, 40 Kv, 40 mA) with a camera.

Rheological measurements

Viscosity measurements were carried out using a Physica MCR 301 (Anton Paar) rotational rheometer equipped with the double gap (PP-25) Couette measuring system that can regulate the temperature in a range from -40 to 200°C. Measurements were monitored by Rheoplus software. All experiments were performed at 20°C and the Newtonian behavior was checked for shear rates ranging from 0.1 to 10 Hz. Two replicates were performed for each sample. The storage and loss were plotted as a function of stress at 20°C. The viscoelasticity of each sample was characterized in term of the elastic modulus (G') and the loss modulus (G'').

UV spectroscopy

The in-water redispersed metal nanoparticles have been characterized using UV-Vis spectroscopy. The spectra and GNPs of plasmons respectively for AgNPs and AuNps were recorded on Jasco V630 Spectrophotometer. The absorbance of the native colored DES/C18AA gels loaded with metal salts were measured by dispersing small gels fragments in pure deionized water.

Results and discussion

Gelation tests

The original ChCl/urea DES is a colorless and odorless viscous fluid. Once C18AA was added, a characteristic amine odor started to diffuse, and for a concentration of 0.5 wt %, there was no a clear visible variations of the viscosity of the medium. From 1 wt % the inverted flask test showed the first evidence of the gel formation. However, at 4.0 wt % of concentration the gel finished to become opaque. Curiously, when C18OH was added instead of C18AA, even at concentration superior to 4.0 wt %, the desired DES gel was never formed. The pictures of the produced DES/C18AA gel samples were illustrated in the Figure 2. Inside ChCl/urea DES, Edler et al proved that chloride anions are surrounded by choline molecules and can interact exclusively via hydrogen bondings [START_REF] Hammond | structure of the choline chloride-urea deep eutectic solvent (Reline) from neutron diffraction and atomistic modeling[END_REF]. This three dimensional system involves one choline molecule, one chloride and two urea molecules. This pattern repeats in the three directions of space. In the Figure 3, we tried to give a possible illustration of all interactions surrounding a molecule of C18AA immersed in the DES. It is easy to imagine that C18AA could potentially replace at least one of the urea molecules via both primary amine and amide functions. In organic solvent such as toluene, C18AA molecules are able to self-assemble into fibers through an interdigitated network stabilized by strong hydrophobic interactions between the long alkyl chains. In the case of C18OH, according to our opinion, it should interact strongly with choline instead of urea via hydrogen bondings between their respective primary alcohols. Obviously, normal C18OH is more soluble in DES compared to C18AA due to its lower pH value. Usually, the supramolecular gels of C18AA were generated in the appropriate liquid through the formation of lamellar structures under the direction of Van der Waals hydrophobic interactions. The resulted fibers were stabilized by an intense hydrogen bonding networks between successive amide functions. In the case of C18OH, according to our opinion, it should interact strongly with choline by means of hydrogen bondings via their primary alcohols instead of forming interactions with its nearest neighbor chlorides. Moreover, when C18OH is introduced in alkaline aqueous solution of pH value superior to 10, the gelator is able to give a white opaque gel, and its gelation mechanism was said to be reversible and pH-controlled [24]. Herein, to prove the existence of a possible reverse system in the DES, it was necessary to form the hydrochloride of C18OH using this material directly immersed in a commercial hydrogen chloride ethanol solution of 1.25 M. Thus, the protonation of the tertiary portion of the molecule was easily carried out. After the evaporation of the solvent, 0.02 g of the resulting slurry was introduced in 1.0 g of the DES. Interestingly, if the sample was left for 1 day, the solution turned to a clear yellow transparent gel as depicted in the Figure S1 of the ESI. This last sample was stable for up to three months.

During the second step of the process, 20 mg of different metal chlorides were dissolved in the DES. Each salt can easily dissolve in the medium, except the stannous (II) chloride which remained insoluble in the absence of C18AA (see ESI, Figure S2). Furthermore, for the 2 wt % C18AA-DES gels loaded with the metal chloride species, the original colors of the solutions were kept after addition of the gelator, but curiously an unexpected white opaque gel was obtained only for stannous (II) chloride, displaying a visible gradient of concentration. A clear orange transparent gel was also obtained from Pd (II) ions. The respective pictures of the sample were shown in the Figure 4. Native gels and the metal chloride C18AA loaded gels were studied by XRD, but every material resulted in being amorphous even those containing the metal salts. 

Physico-chemical analysis of the gels

SEM observations of the DES gels

The morphology of the DES gels was also investigated by means of SEM. The results were reported in the Figure 5. For a sample just containing 1 wt % of C18AA, the surface of the sample has a lumpy appearance especially if we take a closer look. From 4 wt % of concentration, the surface of the DES sample has become much smoother. In fact, in all cases, the sample was not porous and was surely homogeneous on length. As shown on the picture 5a, for a sample containing a metal chloride inside its networks, it should generally be responsible for a slight influence on the morphology of the gel matrix and the metal salts remain strongly entrapped in the amorphous but strongly bonded environment, as demonstrated on the picture 5a. 

FT-IR analysis of the gel samples

Native DESs and C18AA containing DES gels were analyzed by FT-IR ATR (see ESI, Figure S3). For the pure CC/urea DES, on the corresponding FT-IR spectrum, only the amide I and II bands of urea are easily observable located around 1510 and 1520 cm -1 . Without surprise, due to the primary amine and all amide functions involvement inside a hydrogen-bond network usually detected at 3450 cm -1 , their respective signals were suppressed. Only the C-N stretching vibration bands were apparent on the FT-IR chart. By increasing the concentration of C18AA in the DES, it was possible to detect two weak signals found at 2849 and 2918 cm -1 representative of symmetric and antisymmetric CH 2 stretching modes. These signals are characteristic of the gelator alkyl chain packing. For the hydrochloride of C18OH, when it was added at 2 wt % of concentration in the DES, a similar pattern was recorded with repetition of the absence of the band at 3400 cm -1 .

DSC and viscoelastic behavior of C18AA/DES gels

DES gels just as for other supramolecular gels are expected to be characterized by a sole thermoreversible gel-sol transition Tg-s (see ESI, Figure S4). Herein, the temperatures of three different samples of increasing C18AA concentration were successively evaluated. Respectively, the first endothermic peaks were recorded at 14, 20 and 15°C for concentrations of 1, 2 and 4 wt % of the gelator, and always one secondary event was found around 65°C. In addition, exothermic peaks were found at 41, 42 and 44°C. Surely, the first endothermic event is characteristic of the liquefaction of DES itself. However, the second event corresponds to the melting of the gelator embedded in a larger stabilized structure. Except for this difference, this result remains in complete agreement with the supposed rising viscosity of the gel samples. In fact, for a concentrated sample, it is usually required to afford more energy to break the increasing number of interactions inside the gel. For temperatures superior to 42°C, from 2 wt % of concentration, the gel samples continued to show a viscous fluid appearance. Besides, if the amount of C18AA is more important the gelation time increases in parallel varying from 10 to 30 minutes in case of a 4 wt % gel sample. Once the temperature fall under 38°C, the material started to display the typical semi-solid character.

Selected DES gel samples were tested to measure their viscoelastic behavior and confirm the solid-like nature of the resulted gels. Especially for 2 and 4 wt % C18AA/DESs gels, we obtained robust elastic gels throughout their entire frequency range with G' values systematically upper than G'' and the curves were always parallel with the respect of the angular frequency. The detail of the results are reported in two distinct graphics a) and b) depicted on the Figure 6. Using a low molecular weight gelator, it is usual to get a progressive increase of both values of G' and G'' function of C18AA concentration increase until the supersaturation of the medium is reached. However for the lower C18AA concentrations, the gels returned to their liquid state when the experiments were carried out at the higher frequencies. Besides, on the graphic a) for a 2 wt % C18AA/DES gel, when 20 mg of FeCl 3 was added to the gel mixture, after complete diffusion of the material, the strength of the resulted viscous substance was equal to those expressed by a 4 wt % C18AA/DES gel. One more time, the result could be explained by the enhancement of interactions between metal ions and each other elements inside the gel networks. In the same time the medium was enriched in chloride ions supposed to be involved in this supramolecular structure. It is useful to bear in mind that C18AA, according its structure, is a molecule able to bind metal cation through its remaining free amine and amide moieties. However, if we consider the results of the DSC measurements, in our opinion, the DES gels are not rigid gels but rather a viscous liquid loaded with a certain amount of complexes as illustrated in the Figure 3. Thus, the increase of C18AA charge caused the proliferation of the complexes which are the main cause of the average viscosity of the entire system. To summarize, it is possible to suppose that the interaction between C18AA and other elements of the DES are not static but rather dynamic.

3.2.4. Preparation and evaluation of the generated in-situ noble metal NPs

In the case of AuNPs, it was possible to get an elastic DES gel charged with the well-dispersed small nanoparticles. They were produced simply by heating the gels containing the HAuCl 4 precursor. In fact, urea and its derivative are potent to act as the reducing agent. On the contrary, without the addition of NaBH 4 on the C18AA/DES gel loaded with AgNO 3 or AgCl, it has never been possible to observe the typical color variation of AgNPs generation. Besides, in the case of the other metal chloride such as FeCl 3 , FeCl 2, PdCl 2 or CuCl 2 , in presence of the strong reducing agent such as LiEt 3 BH, a rapid metal deposition was observed. Unfortunately, even the AgNPs was formed during the process, the system was not able to protect durably the NPs of their undesired aggregations, and a fresh sample was required to measure the plasmons as reported in the Figure 7c. For AuNPs, all resulted aqueous dispersion samples showed plasmon resonance bands between 527 and 535 nm, clear proof of relatively small NPs existence in the sample. In the case of the AgNPs, the formation of small NPs was first confirmed by a broad characteristic resonance band found at 421 nm. Like for other metal salts, a trial was made to detect the specific signal of CoNPs in the same manner, usually located at 350 nm [START_REF] Zola | Cobalt nanoparticles prepared by three different methods[END_REF]. Unfortunately, the CoNPs was undetectable due to the blue color of the insoluble organometallic fragments dispersed in water and showing an intense absorption band found at 600 nm.

The quality of the metal NPs was monitored by TEM observation for all water dispersions as depicted on the Figure 8. For the AuNPs, on the photograph, the in-situ generated NPs showed a narrow size distribution found in a range of 7 and 30 nm. A population of four different types of nanoparticles is dominated by NPs of 7 nm in average. These NPs were also homogeneous in shape and were not subjected to the non-desired aggregation. It is possible to suppose that the AuNPs are capped by a bilayer of C18AA and urea. In the case of the AgNPs, for a fresh sample, the dispersion afforded similar result. In the case of AuNPs, despite our efforts, after adding more C18AA to reach a concentration in the medium of 4 wt %, the modified condition was unable to reduce the size of the nanoparticle (See ESI, Figure S5). Interestingly, for the cobalt salt containing C18AA/DES gel, the previously undetected CoNPs were finally identified by TEM. Because of the persistant blue color of the sample, the cobalt precursor was not completely converted into the CoNPs. We have to bear in mind that no additional reducing agent was used during the process. These CoNPs are smaller than the other NPs with constant and reduced interparticular space between them. The size of these particles varies from 7 to 28 nm with a majority of 16 nm NPs. Especially for the AuNPs, compared to those produced in water, this new method is clearly easy, fast and environmentally friendly. Usually, like here non aggregated noble metal NPs displaying diameter inferior to 50 nm and regular in shape are expected to give the best performances. 

Conclusion

We have successfully demonstrated the impact of introduction of C18AA, a long alkyl aminoamide gelator on viscosity of a supramolecular liquid mixture of ChCl and urea at room temperature. Even introduced at the higher concentration, the presence of C18AA perfectly induced a shape control of the in-situ nano-sized generated metallic material. Especially, small AuNPs were obtained instead of the already reported gold nanowires [START_REF] Chirea | Gold Nanowire Networks : Synthesis, Characterization, and Catalytic Activity[END_REF]. Thus, the high conductivity of the medium compared to other non aqueous solvents, and due to the absence of water, in the next stage of our study, these DES gels loaded with metal chloride of various concentrations should be used for electrodeposition of metallic patterns on various substrates considering the possible variation of the gel conductivity in function of the intrinsic viscosity of the gelated material [START_REF] Restu | Palmitoylated amino acids as low molecular weight gelators for ionic liquids[END_REF].
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 1 Fig. 1. Chemical structure of the long alkylaminoamide gelators.
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 2 Fig. 2. Gel samples from left to right: a) 0.5 wt % C18AA ; b) 1.0 wt % C18AA ; c) 2 wt % C18AA and d) 4 wt % of C18AA.
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 3 Fig 3. Illustration of a possible interdigitated supramolecular structure caused by C18AA in DES.
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 4 Fig. 4. From left to right sample photographs of 2 wt % C18AA/DES gels containing: 0.02 g of Fe (II), Fe (III), Cu (II), Sn (II), Co (II) Pd (II) chlorides.
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 5 Fig. 5. FE-SEM images of various DES gel samples: a) 2 wt % C18AA/DES gel containing Co (II) ions; b) and c) 1 wt % C18AA/DES gel ; d) 4 wt % C18AA/DES gel.
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 6 Fig. 6. Frequency dependence of the dynamic storage moduli (G') and loss moduli (G'') of various C18AA/DES gels samples : a) 2 wt % DES gel loaded with Fe (III) ions ; b) C18AA/DES gels of rising concentrations.
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 7 Fig. 7. a) UV-Vis spectra of aqueous dispersion from 2 wt % C18AA/DES gel loaded with Co(II) ; b) Photographs of 2 wt % C18AA/DES gel loaded with AuNPs and corresponding aqueous dispersion, UV-vis spectra of AuNPs ; c) Photographs of 2 wt % C18AA/DES gel loaded with AgNPs and corresponding aqueous dispersion, UV-vis spectra of AgNPs.

Fig. 8 .

 8 Fig. 8. TEM observation and their corresponding distribution histogram of water dispersions from: a) AuNPs ; b) CoNPs.
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