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Recent progress in the synthesis of imogolite and imogolite-like clay minerals. A focus on the sphree-tube transition
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RECENT PROGRESS IN THE SYNTHESIS OF IMOGOLITE AND IMOGOLlTE-LlKE CLAY MINERALS. A FOCUS ON THE SPHERE/TUBE TRANSITION.
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(2) Sorbonne Universités. UPMC Univ. Paris 06. CNRS. Collège de France. Paris 75005. France Imogolite has been discovered more than 50 years ago in the we.athering producUi of yolc<lnic soils in Japan [1]. It hos been quickly realjzed that imogoli le ts a ubiquitous clay minera.I which can be rcadlly synthesized in the laborarory using ralber simple co-precipitation receipts [2]. From this iniùnl discovcry oescarthen; have started 10 explore the possi bl e modifications of the imogolite nanotubes. Many successful examples are now available (3 .4]. Some of lhese chemical modificalions were shown to be cou pied wim important structural modifications. The discovery of double walled germanium bascd imogolite] or we larger hybrid imogo li te with a hydrophobie internai surface are good examp les [5,6]. This growing number of oew ffiaterials derived frem imogolite and sharing lhe same imogolilc local structure (ILS) is now making II new wholeJamily of nanodays. The study of the SY!1lhesis of the,.e new ILS materials has triggered mu ch progress in the understanding of their""'formalion mechanÎsrn. In Ihis presenllltion, wc will go through the recenl c;liscoveries about the fomption mechani sm of imogolite-like nnnoclay. Wt will focus on teeenL investigations of the earty constitution Slllge of imogoI.ite. We will show thm From the same starting condilions. il is possible to produce imogolile. alJophane or mixture ofbOlh shapes.

Tbeses resull. demonstmte ~'Q1 imogolile and al lenst sorne allophal1es Carl be considered Q$ polymorphs of Ihe ILS mntcriaJ . The control of the sphericnl or tubular shapes has barel)' bee" investigated. Bnc el a(. showed lhal in the case of germanium based imogolite, il is possible tO go from mainJy spherical to l11ai nly tubular shape by chnngrng the pH and salinity 1' 71. Abidin el al. using DFT simu lations proposed tha il is duc to loca l propertie.s of the Si-OH internai groups [8]. As spherelLube transilion6 are also ob~erved for hybrid ILS with the ÎLllemal surface covered by Si -CH, groups an extension of lhis work as to be considered. We propose a new hypothesis related to the mechanical properties of proto-imogolite. Using a simplified model accounting for border stress on small proto-imogolite, we show that it exits a size threshold for Lhe sphereltube transition. We suppose that lhis trahsitlon can al leMt in part explain me control in shape belween ILS tul?e imogolite) and sphere (proto-imogoli leJallophane), We believe l11i5 meehanis1f1 10 be very general and m y be of imeresl for o!her clay minernls for which a spontaneous Cl1rvmure cxists and a coexistence of sphericnl and tubular shapes has becn dèscribed (for example halloysiLe).
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