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Crystallization is a state transition from a liquid or gas phase to an organized /Nucleation can be triggered by external fields with a better control over it. \
solid structure called crystal. It is widely used in industry as separation and (e.g. laser induced nucleation NPLIN increases the nucleation rate [2])
purification process. Two main theories explain its mechanism [1]. B . o
(C) ;;vg?simw’ e b W ‘?.:-\.v-\}- - m |aser-induced
Two-step O e I Low water fractiof ~ Low concentration High concentration ~ Crystal Nano-particle o oMW A i‘:’: 120 Spontaneous
Nucleation Model (%3 Al G Llsdiidhhdane S &EJ
Rea ': "'1!' " x % . = Pa;:z:"f‘wﬁ -’ e I, oy aS > Ca?‘ o
@~ B N (d) e) R & T T £ o
o o © : T Ra, A cvdcrag= & Fr AN
O 00g¢ 000 Q@ 88 (b) ‘ (- £ 60
Og 2 OO ; > 1@ o) =5 <:> :': -}}-nt*##ii#iifitll‘i ey i R E 40 -
Oy Y0, Classical O o P, =96mwW : i 8
O Nucleation Model o L L. 7 o R = E o '
Several crystallization techniques such as precipitation, slow evaporation, & - o 8 s
grinding exist but those don’t allow any control on nucleation and don’t give any , L oy
information about where and when nucleation is initiate. o , _
Recent studies in CentraleSupélec show that cold plasma can induce and control

There is a need for in situ, on-demand and scalable seeding techniques allowing _ _ e
Wh level of polymorph and size distribution controls. / nucleation with an even greater efficiency.
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a METHODOLOGY

Nanosecond pulsed discharges will be applied on a solution of supersaturated MAPbBr, perovskites in N,N-Dimethylformamide (DMF). Nucleation mechanisms will be
\studied in @ microfluidic device by epifluorescence; and several plasma diagnosis. First stages are to characterize the solution and develop the microfluidic system.
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SOLUTION CHARACTERIZATION MICROFLUIDIC EXPERIMENTAL SETUP
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The solubility diagram is necessary to design a crystallization cycle. ‘, R ‘
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Q\e critical size of a cluster r.,.;; depends on the supersaturation of the solution. / \ /

RESULTS CHALLENGES
/ CRYSTALS PLASMA \ ﬁHaving a regular bubble train

MAPDbBr; (MA=CH;NH;*) perovskites are fluorescent in Caplary tube Platine electrodes for a future automatization of
solid form but not when dissolve in DMF. the process.

We apply 10 kV nanosecond
discharges at 10 kHz in different * Triggering the plasma discharge
solutions to trigger plasma with only 1 pulse.

discharges.
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MABr and PbBr, powders in a DMF solution crystalize as NaCl : 100 g/L MAPbBr,-DMF : 0,6 g/mL between the electrodes in and
MAPbBr, perovskites. (20°C) (S=90%) outside of the capillary.
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