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Recording the birth of a AIE crystal 
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 90% of the chemicals are purified by precipitation. But the nucleation mechanism is 
unknown and “crystal growth and design” remains a domain of recipes and know how. 
To discover the mechanism of the nucleation, we use the possibility to induce, by a 
laser shot, the nucleation of crystals (NPLIN).[1] With NPLIN, we know when (ns) and 
where (µm) the crystal will be produced. AIE crystals are fluorescent solids formed 
from non-fluorescent solutions. This allows to detect and characterize the smallest 
fluorescent aggregate. From the fluorescence signal, we can identify the polymorphs, 
measure the nucleation rate, the growth rate, the density of defects in the crystals. We 
use microfluidic channels under a microscope. The flow allows a constant renewal of 
the solution for the collection of nucleation events with a high statistic. With 
microfluidic we can prepare flows with controlled metastable supersaturations by the 
mixing of a solvent and an antisolvent. [2]   

 Two examples will be presented. The NPLIN nucleation of DBDCS, an organic AIE 
molecule, is performed during an anti-solvent precipitation. We show that the 
spontaneous nucleation and the NPLIN produce the same distribution of polymorphs. 
Thus, NPLIN trigs the nucleation but does not change the mechanism. We also show 
that the polymorph dominant at the nucleation spot is not the one that escapes and grows. 
The mechanism of NPLIN is not known but optical tweezer effects can be observed 
when focusing the laser in solvent flows. In contrast the NPLIN nucleation of MAPbBr3 
- a hybrid lead halide perovskite - occurs even below the saturation.[3] MAPbBr3 
presents a retrograde solubility in DMF and crystalizes at high temperature. We see a 
thermal lensing effect during the nucleation. Thus, NPLIN could be due in the case of 
MAPbBr3 to a heating of the solution by the laser. 

 In both cases, we observe that the nucleation is preceded by the formation of the super-
cooled liquid phase of the solute. This nucleation mechanism has been called two steps 
nucleation.[4] We shall discuss this mechanism in the frame of the thermodynamic of 
solutions. 
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