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NPLIN = Non-Photochemical Laser Induced Nucleation

Nucleation process discovered by Garetz et al’ (1996) NOVAG ) =
NPLIN allows : - A temporal control of nucleation (' induction time) Q-switched laser . :}
- An increase of the probability of nucleation 1064nm, ns Cotion J | Coturion )
- A control of the number of crystals Induction tlm :: -
What is the mechanism of this phenomenon? (.
Different hypotheses have been investigated through supersaturated aqueous solutions of K,SO, or EDS ﬂ
Cavitation, Optical Kerr Effect and nanoparticle heating T =
Cavitation : bubble generation ? 100 AT B
. © I i
Hm: Laser Bubble Bubble Crystal(s) S 7 -
irradiation [> nucleation [> collapse [> formation é % : I
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If bubbles were composed of dissolved gas § 50 } ! s !
L Different gas should lead to different NPLIN kinetics ;, ; f
Experiment : Bubbling of gas to control composition and nature R I
of gases in supersaturated aqueous solutions of K,SO, - l K,SO, B=1.25
0e
= NPLIN behavior is similar for each gas condition, 0 30 60 90 120 150 180 210
Time (min)

There is no influence of gases e Standard e Nitrogen e Carbon Dioxide ® Degassed

Can NPLIN be a stereoselective process? Results: EDS $=1.10
Hypothesis : OKE (0ptical Kerr Effect!) ™ Polarization  Nyy Neg Np | N, | Coeto
If an alignment of the dipoles along the electromagnetic field occurs Left Circularly
Then, laser polarization can influence NPLIN Polarized Light 89 194 99 95 0.02:0.07
Ethylenediamine Right Ci Il
Right/Left CPL i IS MITWATY g6 190 81 109 -0.14%0.07
Nd:mf1 Laser W“‘KM 1 Polarized Light
e . .
ot Linearly Polarized o) 251 129 122 003006
Crystallization | | Light
Linear CPL ° N => Crystal Enantiomeric Excess (Cee) shows no significant change
; L-Crystal  D-Crystal Hy' NN\ N3 . P . . .
Nd:YAG Laser P42 P42, upon changing laser polarization NPLIN is non-stereoselective. OKE
1064nm is not applicable to EDS.
Nanoparticle heating 3 1 y oNonFiltered
Hypothesis : Solid particles play a role in the mechanism 80 Filtered+Silver

g
5
b k=)
@ ®) o a) Absorption of laser light E # Filtered+Steel
[aser I,\’ 1- \Q}? 2 ?  b) Cavitation (vapor bubble) é oU eTilteredsRust
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Experiment : Filtration and doping of supersaturated solution g 20
EICP analysis of removed impurities = , EDS (3=1.10
Concentration (mg/L) Fe Ni Cr S 0 120 240 360 4-80' 600‘ 720 840 960 1080 1200
=> Stainless steel Time (min)
Control 33 028 006 0.14 Composition => Filtration decreases the probability of nucleation, but
Impurity Sample 82 076 071 1.60 addition of different particle lead to different kinetics behavior

Conclusions Perspectives
Laser polarization geometry has no incidence on nucleation : Possibility to enhance the NPLIN effect by addition of particles.
L— OKE mechanism is invalid for EDS For Diprophylline/ H,0 =3.25
If there is Cavitation, bubbles might not be composed of gas Doping with Gold nanoparticles
Ly ond hypothesis bubbles might be composed of solvent vapor |-  Induction time
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-e-H20 (NPLIN) -=-H20 (Control)
y

Nanoparticle heating seems the best hypothesis since presence or|~ 7 Probability of nucleation
absence of particles has a strong influence on NPLIN behavior but it| Different particles concentration
is not clear how particles are involved in the nucleation of the| and nature have to be tested
crystal (Hypothesis b, c or d from(4)).
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