
   

1-YEAR	POST-DOCTORAL	POSITION	
Aggrega5on	of	clay	nanoplatelets:		

!me-resolved	SAXS	and	NMR	inves!ga!on	

The	post-doctoral	posi!on	is	funded	by	the	Ins5tut	de	Science	des	Matériaux	at	the	Sorbonne	University	
(SU)	in	Paris,	France	and	is	a	joint	project	between	the	PHENIX	and	LCMCP	laboratories	of	SU.	PHENIX	has	a	
long-standing	experience	 in	the	study	of	colloidal	systems,	using	microfluidics	and	otherwise.	 Its	strength	
lies	 in	 a	 combina!on	 of	 experimental	 and	 modeling	 ac!vi!es	 (numerical	 simula!ons).	 LCMCP is	 a	
recognized	player	 in	 the	field	of	 soQ	chemistry	 routes	 to	 inorganic	or	hybrid	organic-inorganic	 func!onal	
materials	and	the	assessment	of	their	physico-chemical	proper!es	at	different	scales.	Several	interna!onal	
projects	and	networks	are	in	place	in	both	laboratories,	providing	a	rich	and	mul!na!onal	environment.	
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Aggrega!on	of	clay	colloids,	which	are	charged	nanoplatelets,	is	a	
key	 process	 in	 numerous	 environmental	 and	 industrial	
technologies	 such	 as	 purifica!on	 of	 waste	 water,	 paper	 making,	
cosme!cs	 and	 in	 the	 design	 of	 novel	 nano-composites.	 The	
par!cularity	 of	 clays	 is	 indeed	 their	 highly	 anisotropic,	 plate-like	
shape	 (1nm	 in	 thickness,	100-500nm	 in	 lateral	dimension),	which	
leads	to	a	much	richer	set	of	aggrega!on	geometries	compared	to	
spherical	 nanopar!cles.	 We	 focus	 here	 on	 clay	 aggrega!on	
induced	by	charged	polymers	[1]	and	on	tuning	this	process	via	the	
choice	 of	 the	 clay	 and	 polymer	 counterions.	 On	 one	 hand,	 the	
structural	 changes	 during	 the	 process	 will	 be	 followed	 by	5me-
resolved	 SAXS	 measurements	 using	 a	 microfluidic	 set-up.	 The	
laTer	needs	to	be	op!mized	to	allow	fast	kine!cs	acquisi!on	and	
without	 channel	 blocking.	 On	 the	 other	 hand,	 the	 release	 of	
counterions	 at	 different	 stages	of	 aggrega!on,	 considered	 as	 the	
driving	force	of	the	process,	will	be	assessed	via	the	measurement	
of	ion	dynamics	by	pulsed	field	gradient	NMR	(PFG-NMR).

	

	

Fig.	1.	Structure	of	a	stack	of	clay	nano	
platelets	 in	 water	 –	 crystalline	 layers,	
separated	 by	 mobile	 ions	 and	 water	
molecules.
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