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Evaporation and fission dynamics of highly charged mist as functional carrier

Seto, Takafumi
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Formation mechanism of ions and nanoparticles originated from highly charged
mist is analyzed by newly developed expereimental tool and the molecular silulation model. Advanced
instrument, in-situ mobility analyzer, was developed to measure the rapid change of size and charge
distribution during evaporation and breakup of the electrosprayed nanodroplets. As a result, change
in the size distribution can be analyzed as a function of size, number of charges and molecular

confirmation. The experimentally obtained results were compared with the molecular dynamics

simulation, The limit of the classical breakup theory was clarified by the direct comparison between
experiments, theory, and molecular simulation for the first time.
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Figure 2 Snapshot images of simulated results

of molecular dynamics simulation.
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Figure 3 Comparison of theoretical prediction
with simulated droplet diameter.
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Figure 4 Reaction coordinate diagram for the
ion evaporation.
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Figure 5 Comparison of theoretical prediction
with simulated droplet charges.

MD
Figure 6
0.005 0.05 wt%

NaCl

NaCl
DMA
DMA
1 DMA

241Arn

1 DMA CPC



Vienna type

b = - DMA

=0 i |
100 wl/hr _] Exhaust
25kV
Pump H.V:
Exhaust *1Am

H.V.
CPC 3776
@

nanoDMA 1.5 min
Figure 6 Experimental setup for measurement

charge number and diameter of
NaCl nanoparticle.
0.005 wt%
Figure 7
4 nm 5 7
MD

o

¢ 1000H,0 + 5Na* Simulation £, = 2.0 Vinm /
® 2500H,0 + 8Na* Simulation

___ Predicted line
Dy=3.3nm, gy =+5

p-]
@ =

N

Predicted line
D, =4.35nm, gy = +8

rges, q, [

dNidlogD, [oc1]
0

©

2000
4000
6000
8000
10000
12000
14000
) 16000
4 18000
20000

Number of cha
il |1

N W A e N ®

Es=1.4 Vinm

15 2.0 25 3.0 35 4.0 45 50 55 6.0 65 7.0
Diameter, D, [nm]

Figure 7 Comparison of experimental result
with MD simulation and theoretical calculation.
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