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Mechanism of nucleation induction by microwave radiation, new development of nucleat
ion theory
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The nucleation and crystal growth of sodium chloride in aqueous solution during cr
ystallization by ethanol droplet feeding were investigated by determining the suspension density and cryst
al size distribution. Crystallization was conducted in a microwave reactor, and the effect of the power, s
tirring speed, and ethanol concentration were investigated to clarify the anti-solvent effect under microw
ave radiation. Molecular diffusion was accelerated by fine particle production due to microwave radiation
when the stirring speed was low and ethanol concentration was high. However, moderate microwave power and
stirring speed were required for efficient molecular diffusion.

DLS



2.45GHz
DLS( @)
( 2,3)) (
)
DLS
Microwave Feeding ethanol
reactor

Photomultiplier

Quartz cell

Fig.

Particle Size [nm]

Fig.

Laser Power[mv]

( (€5))
700 oow
600 | aA AL0W
00 | E20W
. A 5 Olesow
400 | By . A 00
0 [ = ] o
e '."" nte =
200 | oo
10 %.,‘ 3 sl 0
0 1
0 500 1000 1500 2000 2500
Time[s]
( 4))
45
40 e 100rpm OwW
35 e 100rpmM 30W
30 e 100rpM 60W
2 r e 100rpM 90W
20 |
15 |
10 |

Fig.

oow

50

(

100 150 200

Time[s

(2,3))

250




40
¢ ¢
8 30 [ ]
Q.
= @ Co(NO3)2 MW=24 W O
5 ®CoCl2 MW=24 W O
B 29| 4cosos Mw=24W
§ ©CoNO3 OB
10 4| ococi2 0B
A CoS04 OB
o——E—m—m—m——
0 10 20 30 40
Time[min.]
Fig. LG
4

(DY.Asskuma, M.Miura,

Effect of microwave radiation on diffusion
behavior of anti-solvent during crystallization,
Journal of Crystal growth, 402, 32-36 (2014)

DOI: 10.1016/j.jcrysgro.2014.04.031

(2)Y.Kanazawa, Y.Asakuma,

Periodic Precipitation of Liesegang System
under Microwave Radiation,
Journal of Chemistry and Chemical Engineering,
8,331-334 (2014)

(3)Y.Kanazawa, Y.Asakuma,
Precipitation behavior in Liesegang systems
under microwave irradiation,
Journal of Crystalization
Technology, 4, 65-70 (2014)

Process and

DOI:10.4236/jcpt.2014.42009
(4)Y.Asakuma, Y. Murakami, M. Konishi,
Anti-solvent effect of crystallization by feeding
ethanol under microwave radiation,

Crystal Research and Technology, 49,129-134
(2014)
DOI: 10.1002/crat.201300327

12

()Y.Asskuma,  Y.Kanazawa,  Y.Murakami,
M.Konishi,

Anti-solvent effect of crystallization by feeding
ethanol after and during microwave radiation,
19th International Symposium on Industria

Crystallization, Toulouse, France, 2014.9.9.17

(2)Y.Kanazawa, Y.Asakuma,

Diffusion and precipitation in Liesegang systems
with two kinds of salts under microwave
irradiation,
19th International Symposium on Industrial
Crystallization, Toulouse, France, 2014.9.9.17

©) b

2014 2014.5.30
(4) b , ,
2014 2014.5.30

(5)Y.Asakuma, Y.Murakami, M.Konishi,
Anti-Solvent effect of crystallization by feeding
ethanol under microwave radiation,

8th World Conference on Experimental Heat,
Transfer, Fluid Mechanics, and Thermodynamics,
2013, Lisbon, Portugal, 2013.6.13

(6)Y.Kanazawa, Y.Asakuma,

Experimental pattern transition in Liesegang
system under microwave radiation,

9th World Congress of Chemical Engineering,
2013, Seoul, Korea, 2013.8.19

(7)Y .Kanazawa, Y.Asakuma,

In-situ observation in Liesegang system under
microwave radiation,

Chemeca 2013, Brisbane, Australia,2013.10.1

(8)Y.Asakuma, M.Miura, Y.Murakami,

Diffusion  behavior of anti-solvent in
crystallization process under microwave radiation
ICCE 2013, Ottawa, Canada, 2013.9.10

©) -

2013 13 021
2013.3.2

(10)Y.Asakuma, M.Konishi, Y.Murakami,



Investigation of nucleation and growth of
monoammonium phosphate in agueous solution
contaning impurities by electrical conductivity,
Chemeca (2012), Wellington, NZ, 0213,
2012.9.24

(12)Y.Asakuma, T.Takayama, K.Kobayashi,
Effects of surfactant type and concentration on
nanoparticle  behavior  under  microwave
irradiation,

Chemeca (2012), Welington, NZ, 0212,
2012.9.24

(12) .,
2012 2012.6.1
0
o 0
o 0
@
ASAKUMA, Yusuke
40364038
@

®




