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The present paper aims at providing an overview of the literature on clay-mediated compatibilization of immiscible polyethylene/polyamide blends with droplet morphology.

Experimental results from structural investigation techniques at different length scales, as well as rheometrical and mechanical tests are discussed, and the mechanisms responsible for compatibilization are addressed for both PA matrix and PE matrix blend-based

Introduction

Over the last decade, the apparent compatibilizing effect of organo-nanoclays in immiscible thermoplastic blends has been widely reported and assessed [START_REF] Vo | Compatibilizing poly(vynylidene fluoride)/nylon-6 blends with nanoclay[END_REF][START_REF] Huitric | Rheological, morphological and structural properties of PE/PA/nanoclay ternary blends: Effect of clay weight fraction[END_REF][START_REF] Filippone | Using organoclay to promote morphology refinement and co-continuity in high-density polyethylene/polyamide 6 blends -effect of filler content and polymer matrix composition[END_REF][START_REF] Moghbelli | Stabilization and control of phase morphologyof PA/SAN blends via incorporation of exfoliated clay[END_REF][START_REF] Tiwari | Effect of organoclay on the morphology, phase stability and mechanical properties of polypropylene/polystyrene blends[END_REF][START_REF] Nazari | Effect of clay modification on the morphology and the mechanical/physical properties of ABS/PMMA blends[END_REF][START_REF] Ville | Structural and rheological investigation of interphase in polyethylene/polyamide/nanoclay ternary blends[END_REF]Labaume et al., 2013aLabaume et al., , 2013b;;[START_REF] Huitric | Solid-state morphology, structure, and tensile properties of polyethylene/polyamide/nanoclay blends: Effect of clay fraction[END_REF][START_REF] Genoyer | Compatibilization mechanism induced by organoclay in PMMA/PS blends[END_REF]. Indeed, it was shown that adding organo-modified nanoclays could promote blend droplet morphology refinement and stabilization, as well as enhancement of interfacial adhesion, as observed when adding a macromolecular compatibilizer [START_REF] Van Puyvelde | Rheology and morphology of compatibilized polymer blends[END_REF]. However, the mechanisms by which clay nanoparticles act as compatibilizers are less understood than those by which clay particles stabilize Pickering emulsions [START_REF] Fenouillot | Uneven distribution of nanoparticles in immiscible fluids: Morphology development in polymer blends[END_REF]. Moreover, to what extent clay nanoparticles can be considered as full compatibilizers is somewhat unclear up to now. The present paper aims at contributing to this issue by providing an overview of the literature on clay-mediated compatibilization of immiscible polymer blends, focusing on a particular polymer couple, namely polyethylene (LDPE or HDPE) and polyamide (PA6 or PA12), and on a particular morphology, that is the droplet-like morphology. Limiting the present paper to nanoclay-filled PE/PA blends is justified by the great interest of PE/PA blends in industrial applications, due to the attractive combination of good processability/toughness of polyethylene and good mechanical/thermal properties of polyamide [START_REF] Chow | Polyamide blend-based nanocomposites: a review[END_REF].

Besides, and more decisively, emphasis put on a given polymer couple was dictated by the wish to get rid of the influence of the polymer couple nature, in order to focus on the specific role played by organo-modified nanoclay in compatibilization. Moreover, focusing on PE/PA blends with droplet morphology is justified because most commercial blends have a dropletlike morphology (Van Puyvelde and Moldenaers, 2005), but also because droplet morphologies are much easier to be characterized and compared than other morphologies with fiber-like, lamellar or mixed structures. At last, we would like to stress that the present review only concerns engineered nanocomposites composed of commercial materials: polyethylene, polyamide and commercial organo-modified nanoclays.

Materials

In the literature dealing with PE/PA blends compatibilized with nanoclays, various commercial PE/PA couples filled with different commercial organo-modified nanoclays were studied.

In works concerning PA matrix blend-based nanocomposites, PA6 was used together with HDPE [START_REF] Mallick | Morphology and properties of Nylon 6 and High Density Polyethylene blends in absence and presence of nanoclay[END_REF][START_REF] Zhang | Effects of processing sequence on clay dispersion, phase morphology, and thermal and rheological behaviors of PA6-HDPE-Clay nanocomposites[END_REF][START_REF] Mallick | Morphology and properties of Nylon 6 and High Density Polyethylene blends in presence of nanoclay and PE-g-MA[END_REF], or LDPE [START_REF] Malmir | Relationship between morphology and rheology of PA/PE/Clay blend nanocomposites. I. PA matrix[END_REF][START_REF] Khoshkava | Study on morphology and microstructure development of PA/LDPE/organoclay nanocomposites[END_REF], whereas in studies concerning PE matrix blend based-nanocomposites, PA12 [START_REF] Huitric | Rheological, morphological and structural properties of PE/PA/nanoclay ternary blends: Effect of clay weight fraction[END_REF][START_REF] Ville | Structural and rheological investigation of interphase in polyethylene/polyamide/nanoclay ternary blends[END_REF]Labaume et al., 2013a ;Labaume et al., 2013b ;[START_REF] Huitric | Solid-state morphology, structure, and tensile properties of polyethylene/polyamide/nanoclay blends: Effect of clay fraction[END_REF][START_REF] Huitric | Solid-state mechanical properties of PE/PA blends filled with organoclay or compatibilized by a graft co-polymer: a comparative study[END_REF][START_REF] Médéric | Migration of clay and its role in droplet morphology establishment during melt mixing of clay polyethylene/polyamide nanocomposites[END_REF], or PA6 [START_REF] Mistretta | Effect of compatibilization on the photo-oxidation behaviour of polyethylene/polyamide 6 blends and their nanocomposites[END_REF] was used with LDPE.

Different commercial montmorillonites organically modified with ammonium quaternary salts, namely Cloisite ® C30B, C20A and C15A, were used as fillers. Cloisite ® C30B, obtained by treatment with a polar surfactant, was used in the elaboration of PE matrix blend based-nanocomposites, whereas Cloisite ® C20A and C15A, obtained by treatment with a non-polar surfactant, were used in the elaboration of PA matrix blend-based nanocomposites.

At last, for the purposes of comparison, maleic anhydride grafted polyethylene (PE-g-MA) was used as a macromolecular compatibilizer in few studies [START_REF] Mallick | Morphology and properties of Nylon 6 and High Density Polyethylene blends in absence and presence of nanoclay[END_REF][START_REF] Zhang | Effects of processing sequence on clay dispersion, phase morphology, and thermal and rheological behaviors of PA6-HDPE-Clay nanocomposites[END_REF][START_REF] Mallick | Morphology and properties of Nylon 6 and High Density Polyethylene blends in presence of nanoclay and PE-g-MA[END_REF]Labaume et al., 2013a ;[START_REF] Huitric | Solid-state mechanical properties of PE/PA blends filled with organoclay or compatibilized by a graft co-polymer: a comparative study[END_REF].

Morphology refinement and stabilization

It is well-known that the morphology of polymer blends results from continuous competition between break-up and coalescence of the dispersed phase droplets during mixing [START_REF] Grace | Dispersion Phenomena in High Viscosity Immiscible Fluid Systems and Application of Static Mixers as Dispersion Devices in Such Systems[END_REF]. For PE/PA blends with droplet morphology, adding organo-modified nanoclays was shown to induce a reduction of the droplet diameter. However, the results of the literature suggest that mechanisms responsible for the morphology refinement and stabilization could depend on the matrix nature.

PA matrix blend-based nanocomposites

For PA matrix blend-based nanocomposites, the decrease of the PE droplet size when adding organo-modified nanoclays, such as Cloisite ® C20A or C15A, was mainly attributed to the presence of predominantly intercalated or partially exfoliated organo-nanoclay within the PA matrix, which hinders the coalescence of PE droplets [START_REF] Mallick | Morphology and properties of Nylon 6 and High Density Polyethylene blends in absence and presence of nanoclay[END_REF][START_REF] Zhang | Effects of processing sequence on clay dispersion, phase morphology, and thermal and rheological behaviors of PA6-HDPE-Clay nanocomposites[END_REF][START_REF] Malmir | Relationship between morphology and rheology of PA/PE/Clay blend nanocomposites. I. PA matrix[END_REF]. Nevertheless, a clear physical explanation of the coalescence inhibition or suppression is somewhat unclear in the literature: is it due to a claymediated solid barrier effect and/or a rheology-driven indirect effect due to the clay-induced enhancement of the PA matrix viscoelastic properties ? Besides, a possible decrease of interfacial tension due to nanoclays, able to migrate to the interface when using particular mixing procedures, could promote droplet break-up, therefore contributing to morphology refinement [START_REF] Khoshkava | Study on morphology and microstructure development of PA/LDPE/organoclay nanocomposites[END_REF].

The comparison of nanoclay-mediated morphology refinement with graft copolymermediated compatibilization of PE/PA blends with PA matrix, was performed in few studies [START_REF] Mallick | Morphology and properties of Nylon 6 and High Density Polyethylene blends in absence and presence of nanoclay[END_REF][START_REF] Mallick | Morphology and properties of Nylon 6 and High Density Polyethylene blends in presence of nanoclay and PE-g-MA[END_REF]. The results show that the decrease in droplet diameter induced by nanoclays is quite comparable with that induced by macromolecular compatibilizers, and can be even more pronounced for some clay loadings.

Addition of both nanoclays and macromolecular compatibilizers to PE/PA blends with PA matrix is more complex to discuss, but the results in the literature tend to show that the simultaneous use of nanoclay and macromolecular compatibilizer leads to the finest droplet morphologies, mainly due to the interfacial agent nature of the macromolecular compatibilizer [START_REF] Mallick | Morphology and properties of Nylon 6 and High Density Polyethylene blends in absence and presence of nanoclay[END_REF][START_REF] Mallick | Morphology and properties of Nylon 6 and High Density Polyethylene blends in presence of nanoclay and PE-g-MA[END_REF][START_REF] Malmir | Relationship between morphology and rheology of PA/PE/Clay blend nanocomposites. I. PA matrix[END_REF], but also to its role in promoting clay exfoliation in the PA matrix, as revealed by XRD measurements [START_REF] Zhang | Effects of processing sequence on clay dispersion, phase morphology, and thermal and rheological behaviors of PA6-HDPE-Clay nanocomposites[END_REF].

Finally, and more importantly, we would like to point out that, in all above references, the use of an organo-modified nanoclay (Cloisite ® C20A or C15A) having no clear preferential affinity towards one of the two polymer phases makes the discussion of the results somewhat delicate. Indeed, the role played by thermodynamic effects, on the one hand, and the role played by kinetic effects during the mixing process, on the other hand, are difficult to discriminate in the absence of selective affinity.

PE matrix blend-based nanocomposites

In the great majority of studies dealing with PE matrix blend-based nanocomposites, Cloisite ® C30B was used as a filler. The polar nature of the modifier of this organo-modified nanoclay is responsible for its selective affinity towards the PA phase. However, in order to observe a reduction in the PA dispersed phase size, as illustrated in Figure 1, the polar organo-modified nanoclay has to be located exclusively, or at least overwhelmingly, at the interface (Labaume et al., 2013b), in agreement with numerous results on various nanoclay filled blend-based nanocomposites [START_REF] Grande | Effects of nanoclay addition on phase morphology and stability of polycarbonate/styrene-acrylonitrile blends[END_REF][START_REF] Hemmati | Effects of organoclay on the compatibility and interfacial phenomena of PE/EVA blends with UCST phase behavior[END_REF]. Due to selective affinity of the polar organo-modified nanoclay, clay is preferentially located inside the PA dispersed phase, and migration of clay particles towards the interface during mixing is much easier than in PA matrix blend-based nanocomposites. However, migration mechanisms in blend-based nanocomposites are not only governed by thermodynamics, but also by kinetic effects during the blending process [START_REF] Fenouillot | Uneven distribution of nanoparticles in immiscible fluids: Morphology development in polymer blends[END_REF][START_REF] Médéric | Migration of clay and its role in droplet morphology establishment during melt mixing of clay polyethylene/polyamide nanocomposites[END_REF]. Thus, final location of organo-nanoclays at the interface strongly depends on viscous and elastic properties of both PE matrix and PA dispersed phase, for given mixing procedures and conditions (Labaume et al., 2013b ;[START_REF] Mistretta | Effect of compatibilization on the photo-oxidation behaviour of polyethylene/polyamide 6 blends and their nanocomposites[END_REF].

When polar organo-modified nanoclays are located at the PE/PA interface, the reduction in the PA dispersed phase size can be partly attributed to coalescence inhibition due to steric repulsions between solid barriers [START_REF] Huitric | Rheological, morphological and structural properties of PE/PA/nanoclay ternary blends: Effect of clay weight fraction[END_REF], like in Pickering emulsions [START_REF] Yang | An overview of Pickering emulsions: solid-particle materials, classification, morphology, and applications[END_REF]. However, TEM observations of the interface revealed that the notion of interface was quite inappropriate to describe the separation between the two polymer phases. Actually, the region between the two polymer phases has a finite size and is composed of a polyamideintercalated clay nanocomposite, whose structure was thoroughly characterized [START_REF] Ville | Structural and rheological investigation of interphase in polyethylene/polyamide/nanoclay ternary blends[END_REF]. The qualitative and quantitative analysis of the TEM micrographs of the interphase at various clay fractions revealed a very complex structure [START_REF] Ville | Structural and rheological investigation of interphase in polyethylene/polyamide/nanoclay ternary blends[END_REF], exhibiting various and numerous defects: localization defects, that is interphase regions without any clay particles, as well as clay stacking and orientation defects, as illustrated in Figure 2 (Labaume et al., 2013b). Besides, Wide-angle-X-ray scattering measurements suggested that clay organization within the PA-intercalated clay nanocomposite interphase could be affected by the interface curvature when the droplet size was of the same order of magnitude as the clay platelets size [START_REF] Ville | Structural and rheological investigation of interphase in polyethylene/polyamide/nanoclay ternary blends[END_REF].

Figure 2: Interphase structure and structural defects in a LDPE/PA12/Cloisite ® C30B nanocomposite (Labaume et al., 2013b).

However, the observation and characterization of the PE/PA interphase in PE matrix blendbased nanocomposites qualify and even challenge the classical picture of a continuous homogeneous solid shell used in the case of Pickering emulsions, for which the stabilizing effect is related to the formation of a sufficiently dense layer [START_REF] Tambe | The effect of colloidal particles on fluid-fluid interfacial properties and emulsion stability[END_REF], which constitutes a hard interface (Moneger du Sorbier et al., 2015). In the case of PE matrix blend-based nanocomposites, the compatibilizing effect is related to the formation of a viscoelastic interphase [START_REF] Ville | Structural and rheological investigation of interphase in polyethylene/polyamide/nanoclay ternary blends[END_REF], which constitutes a soft interface. The relaxation of this soft viscoelastic interphase was characterized from oscillatory shear measurements performed in the linear viscoelastic regime. Indeed, relaxation spectra have shown the existence of a long characteristic time scale of a few tens of seconds, as illustrated in Figure 3, which increases with increasing clay fraction, attributed to the relaxation of the interphase [START_REF] Ville | Structural and rheological investigation of interphase in polyethylene/polyamide/nanoclay ternary blends[END_REF]. A more complete rheological characterization of the interphase can be performed from the oscillatory shear data using the complete form of the Palierne model [START_REF] Palierne | Linear rheology of viscoelastic emulsions with interfacial tension[END_REF]. Indeed, the interfacial dilatation modulus and interfacial shear modulus versus frequency curves, which characterize the rheological behavior of the interphase, reveal the existence of complex interphase relaxation mechanisms, which are still poorly understood (Labaume et al., 2013a).

From a qualitative point of view, these results are quite similar to those obtained with macromolecular compatibilizers (Riemann et al., 1997).

Another mechanism responsible for the morphology refinement and stabilization of PE matrix blend-based nanocomposites with exclusive localization of clay at the PE/PA interface was proposed. Actually, polar organo-midified nanoclays were shown to play the same role as macromolecular compatibilizers, that of interfacial agents reducing the interfacial tension, as illustrated in Figure 4, therefore promoting the deformation and break-up of PA droplets. The experimental determination of the interfacial tension is classically performed by fitting the oscillatory shear experimental data with the simplified Palierne model, assuming that the interfacial tension was independent of local shear deformation nor of variation of interfacial area, and following exactly the same method as that used for immiscible polymer blends compatibilized by macromolecular compatibilizers [START_REF] Graebling | Linear Viscoelastic Behavior of Some Incompatible Polymer Blends in the Melt. Interpretation of Data with a Model of Emulsion of Viscoelastic Liquids[END_REF]. However, even if adding organo-modified nanoclays in a PE/PA blend with droplet morphology can induce droplet refinement and stabilization, just like macromolecular stabilizers, morphology stabilization occurs over a much smaller clay concentration range than that over which a macromolecular compatibilizer can stabilize droplet morphology.

Indeed, SEM micrographs revealed that addition of clay induced a change in morphology from spherical to very elongated droplets at low clay fractions, of a few weight % (Labaume et al., 2013a).

End-use mechanical properties

When discussing the compatibilizing effect of clay in polymer blends, the solid-state mechanical properties, under low and high deformations, are much less addressed in the literature than morphology. However, in order to claim that clay particles do act as compatibilizers in immiscible polymer blends, the issue of interfacial adhesion improvement has to be addressed, and is of major importance for industrial applications where good overall mechanical properties are required. Again, the effect of adding clay on the linear and nonlinear mechanical properties of PE/PA blends seem to depend on the matrix nature.

PA matrix blend-based nanocomposites

Addition of small amounts of organo-modified nanoclay (Cloisite ® C20A or C15A)

was shown to increase the tensile strength and modulus of PA matrix blend-based nanocomposites, whereas the opposite effect was observed when adding small amounts of macromolecular compatibilizers [START_REF] Mallick | Morphology and properties of Nylon 6 and High Density Polyethylene blends in presence of nanoclay and PE-g-MA[END_REF]. However, further addition of clay was shown to lead to a decrease of the linear tensile properties. These results can be explained by the presence of predominantly intercalated or partially exfoliated organo-nanoclay within the PA matrix at low clay fractions, which confers a nanocomposite character to the matrix, therefore increasing its rigidity, whereas the presence of clay aggregates at higher clay fractions has the opposite effect [START_REF] Mallick | Morphology and properties of Nylon 6 and High Density Polyethylene blends in absence and presence of nanoclay[END_REF][START_REF] Mallick | Morphology and properties of Nylon 6 and High Density Polyethylene blends in presence of nanoclay and PE-g-MA[END_REF].

As far as ultimate mechanical properties are concerned, addition of nanoclays leads to a lower elongation at break, compared with the neat PE/PA blend. The opposite trend is observed when using macromolecular compatibilizers. The difference in mechanical properties at break highlight the difference in interfacial adhesion: macromolecular compatibilizers are designed to improve interfacial adhesion, whereas the presence of few nanoclays at the PE/PA interface induce a loss (or a lack) of interfacial adhesion [START_REF] Mallick | Morphology and properties of Nylon 6 and High Density Polyethylene blends in absence and presence of nanoclay[END_REF][START_REF] Mallick | Morphology and properties of Nylon 6 and High Density Polyethylene blends in presence of nanoclay and PE-g-MA[END_REF]. The difference in interfacial adhesion is also responsible for the difference in impact strength: adding a macromolecular compatibilizer improves the impact strength of the blend, whereas a reduction in impact strength is observed when adding nanoclays.

Finally, and interestingly from an application point of view, the best overall mechanical properties were obtained when adding both nanoclay and macromolecular compatibilizer to PA matrix blends [START_REF] Mallick | Morphology and properties of Nylon 6 and High Density Polyethylene blends in absence and presence of nanoclay[END_REF].

However, as highlighted above, the use of an organo-modified nanoclay (Cloisite ® C20A or C15A) having no clear preferential affinity towards one of the two polymer phases does not allow to give a clear physical insight into the mechanisms responsible for the solid-state mechanical properties in these PA matrix blend-based nanocomposites.

PE matrix blend-based nanocomposites

As mentioned above, using adequate mixing procedures and conditions as well as adequate rheological properties for both polymers, polar organo-modified nanoclays (such as Cloisite ® C30B) can be exclusively located at the PE/PA interface within PE-matrix blendbased nanocomposites. In order to investigate the interfacial adhesion within such systems, tensile properties, namely Young's modulus, tensile yield elongation and stress, as well as ultimate tensile strength and elongation at break, were studied as a function of clay fraction, using a high-speed video camera during the whole tensile test in order to get very precise elongation data [START_REF] Huitric | Solid-state morphology, structure, and tensile properties of polyethylene/polyamide/nanoclay blends: Effect of clay fraction[END_REF]. The results of this experimental work show that adding Cloisite ® 30B to PE/PA blends does not improve Young's modulus, nor yield properties, but significantly improves both the stress and elongation at break, as illustrated in Figures 5 and6 , which is very interesting from the point of view of industrial applications. C30B fraction [START_REF] Huitric | Solid-state morphology, structure, and tensile properties of polyethylene/polyamide/nanoclay blends: Effect of clay fraction[END_REF]. fraction [START_REF] Huitric | Solid-state morphology, structure, and tensile properties of polyethylene/polyamide/nanoclay blends: Effect of clay fraction[END_REF].

Moreover, the significant improvement of the ultimate mechanical properties of PE/PA blends by addition of Cloisite ® 30B was very recently shown to be quite similar to that obtained by adding a compatibilizer, namely PE-g-MA [START_REF] Huitric | Solid-state mechanical properties of PE/PA blends filled with organoclay or compatibilized by a graft co-polymer: a comparative study[END_REF], even though the underlying mechanisms are quite different. The increase of the tensile properties at break when adding clay particles was attributed to various energy dissipating restructuring (splitting, opening, sliding) mechanisms induced by micromechanical interfacial deformations [START_REF] Huitric | Solid-state morphology, structure, and tensile properties of polyethylene/polyamide/nanoclay blends: Effect of clay fraction[END_REF]. Such complex microstructural rearrangements involved in the restructuration of the interphase at large deformations are made possible by the existence of the numerous interphase defects discussed above.

Conclusion

The present papers aimed at giving an overview of the literature dealing with the compatibilizing effect of commercial organo-modified nanoclay in polyethylene/polyamide blends with droplet morphology. The mechanisms responsible for the compatibilizing effect of organo-modified nanoclays seem to depend on the matrix nature. 

Figure 1 :

 1 Figure 1: number average PA nodule diameter as a function of clay fraction in a 80/20 LDPE/PA12 filled with Cloisite ® C30B (Huitric et al. 2009).

Figure 3 :

 3 Figure 3: Relaxation spectrum of a 80/20 LDPE/PA12 blend filled with 4% Cloisite ® C30B.Evidence of two relaxation time scales : the droplet form relaxation time λd and the interphase relaxation time λint[START_REF] Ville | Structural and rheological investigation of interphase in polyethylene/polyamide/nanoclay ternary blends[END_REF] 

Figure 4 :

 4 Figure 4: Apparent interfacial tension, derived from the simplified Palierne model, as a function of Cloisite ® C30B fraction in a 80/20 LDPE/PA12 blend(Labaume et al., 2013a).

Figure 5 :

 5 Figure 5: Tensile stength at break of a 80/20 LDPE/PA12 blend as a function of Cloisite ®

Figure 6 :

 6 Figure 6: Elongation at break of a 80/20 LDPE/PA12 blend as a function of Cloisite ® C30B
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  PA matrix blend-based nanocomposites, morphology refinement and stabilization is mainly due to the nanocomposite character of the PA matrix, in which intercalated or exfoliated nanoclays act as solid barriers and/or rheology modifiers, limiting PE droplet coalescence. However, the bad ultimate mechanical properties of these PA matrix blend-based nanocomposites reveal the lack of interfacial adhesion in these systems, for which nanoclays cannot be considered as full compatibilizers. However, in most studies dealing with PA matrix blend-based nanocomposites, the use of organo-modified nanoclays (such as Cloisite ® C20A or C15A) having no clear preferential affinity towards one of the two polymer phases makes the discussion of the results somewhat delicate. By contrast, in most studies dealing PE matrix blend-based nanocomposites, the use of polar organo-modified nanoclays (Cloisite ® C30B) with selective affinity towards the polyamide phase makes the interpretation much easier. When nanoclays are located at the interface, which requires adequate mixing procedures and conditions as well as adequate rheological properties of both polymer phases, they form a PA-intercalated clay nanocomposite interphase, which promotes droplet deformation and break-up by decreasing the apparent interfacial tension. The formation of an interphase playing the role of a physical barrier also contributes to droplet coalescence inhibition. The combination of these two mechanisms leads to morphology refinement and stabilization, at least up to a relatively low clay fraction. Besides, the soft and disordered character of the nanocomposite interphase was highlighted, and certainly plays a prominent role in the clay-induced improvement of mechanical properties at break, by allowing various restructuring mechanisms which can dissipate energy at large deformations. As a conclusion, polar organo-nanoclays are very good candidates to compatibilize PE matrix blend-based nanocomposites, and can even challenge macromolecular compatibilizers, at least provided that clay migration to the interface can be achieved during processing, which is poorly controlled. This last point is probably one of the most challenging issue for the development of clay-induced compatibilization of immiscible polymer blends in industrial applications.