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Synthesis of ultrapure metal nanoparticles by ultrafine bubbles and ultrasound,
and sensing of water analysis

Yasuda, Keiji
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High-purity metal nanoparticles without capping agent were synthesized by
ultrasonic method. We succeeded to control the diameter of gold nanoparticles by changing the
addition concentration of ultrafine bubbles (UFB), which are fine bubbles with a diameter of less
than 1 micrometer, during the synthesis. Furthermore, the precipitation of gold and palladium
nanoparticles was suppressed by adding UFB to the nanoparticle colloids after synthesis.

A protein-immobilized electrochemical sensor was fabricated using gold nanoparticles synthesized by
ultrasonic method, and was able to detect reactive oxygen species in water.

Composite particles of palladium or platinum precipitated on the surface of tungsten oxide particles
with photocatathic performance were synthesized by ultrasonic method. The photocatalytic
performance of the decolorization reaction was improved by compositing the particles.



(UFB)

UFB
UFB
(D] UFB
1 488 kHz 50 W 15 min
HAUCI,4 UFB
UFB 7x109mL? UFB
UFB UFB
UFB 100 nm
(AUNPs) (TEM)
AuNPs UFB
1.0 mM HAUCI, 2- 1.2 mM
15 min 35 nm
UFB
Cooling Vessel Power amplifier Signal generator
water bath
[ — ==0
] ==
Oscilloscope
Current probe
[« [0]]
Oond
) Transducer
1
2
Twt 200 uM HAUCl,
Ar 20 490 kHz
(AUNPs)
(02 ) pH7.4 (PBS)
(Cv)
(3) Pd/WO3z Pt/WO3
(Pd*) (Pt)
(WOg3) 2- Ar
500 kHz )
Pd/WOs Pt/WO3
Pt 1.0 wt% Pd 05 1.5wt%
1.0 wt% Pd/WOs @O @
D 1.0 wt% 30
Pd/WOs-1
2 1 K (1.0 wt%) 3( 0.33wt% )
3 Pd?* 30
Pd/WO3-3 WGOs
(MB) MB

MB



Q) UFB
HAUCl4 UFB 2 UFB
HAUCI4 0.10 0.15 0.20mMm 102 138 181nm
UFB UFB 6.86x109mL? 0.10 0.20mMm
11 16 nm UFB 2.0x10%° mL?t 10 nm
UFB
1 nm AuNPs
AuNPs
UFB 2 UFB
AuNPs UFB UFB
AuNPs
3 UFB
1 5 UFB 1 UFB
UFB
5 UFB 2.2x1019mL? 2.2x109mL"?
UFB UFB
UFB UFB UFB
UFB
200 ~ Immedmtly after synthesis
I *0.10 MM
= (0.15 mM |
150 1 40.20mM -
E O ' [ oy
o)
@
£ 100 ¢ |
5 L |
§ [a L ..
= A | 5 days later
Y
A ° A. N
.
I $
O 1 L L L L L 1 1 1 1 L L L L L 1 1 1 1
0 20 40 60 80
Concentration of UFB(x10° mL-1)
3 AUuNPs
2 AuNPs UFB
(a)UFB (b) UFB 2.2x 108 mL?
(©)22x10°mL?t (d)2.2x10°mL?
2
AUNPs 3 4
(EDOT) EDOT
EDOT EDOT  AuNPs
20 mM EDOT
10 uM c (Cyt ¢)
01M 3 4
(Cyt c/AUNPSPEDOT) 0.5mm ( 4
5(A) Cytc Cyt
¢/AUNPs/PEDOT -0.15V vs. Ag/AgCl Cyt ¢(Fell)/Cyt c(Felll)

Cytc



AuNPs PEDOT

AuNPs Cytc Cyt
c
Cyt c/AUNPS/PEDOT (HX)/ (XOD)
Oz HX PBS XOD
XOD Oy
Oy
AUNPs EDOT
= (A) 10 M Cytcat
@b O b" S a bare Au electrode
) d > ) —
oy O P -
. o/ N/ N
O ? (,“;} ND) ,(/” By (B) Cyt c/AuNPS/PEDOT/Pt
\OEEN®, O @) Cytc (Fe®)—> Cytc (Fe¥)+¢

(A) EDOTECyt ¢ % n[iE{b L7=AuNPs/K I

‘ BREA @ e 2 ‘““I

PEDOT o o /
O ao * EDOT
oW ® ;
Pt electrode O oyte
Cyte (Fe")—e“—> Cyte (Fc')
(B) Cyt ¢/AuNPs/PEDOT/ A7) MER A 06 04 02 0 02
Potential / V vs. Ag/AgCl
4 AuNPs EDOT 5 01MPBS (pH7.4) Cyt
¢/AuNPS/PEDOT
cv
@) Pd/WO; PYWO;
Pd?*/WOs TEM
WOs3 Pd WOs3
WOs3; Pd/WO3 Pt/WO; MB
3
MB WOs3
WO; Pd (01 05 1.0 1.5 wt%) Pd/WOs-1 1.0
wt% Pt(1.0 wt%)/WOs-1 MB
WO3 MB
MB Pd/WOs-1 WOs
MB
WO;3 Pd Pd
Pd
01 05 1.0wt% MB Pd
1.0 wt% 1.5 wt% Pd
Pt(1.0 Wt%)/WOs-1 Pd Pt
WOs3 1.0wt%
Pd Pt
Pd Pd/WOs-1
Pd/WOs-3 MB Pd
Pd/WOs-1 Pd/WO3-3 Pd/WOs-
3 Pd?* Pd

Pd WOs Pd



13 9 0

Keiji Yasuda, Koji Hamada, and Yoshiyuki Asakura 61
Enrichment of amino acids from its aqueous solution by ultrasonic atomization and ultrafine 2022
bubbles
Japanese Journal of Applied Physics SG10091- 3
DOl
10.35848/1347-4065/ac43e5
Yoshiyuki Asakura and Keiji Yasuda 82
Frequency and power dependence of ultrasonic degassing 2022
Ultrasonics Sonochemistry 1058901-8
DOl
10.1016/j .ultsonch.2021.105890
Yoshiyuki Asakura and Keiji Yasuda 81
Frequency and power dependence of the sonochemical reaction 2022
Ultrasonics Sonochemistry 1058581-7
DOl
10.1016/j .ultsonch.2021.105858
s 36
2022
12-19

DOl




Masahiro Okada, Ikuma Nishio, Fumiki Takahashi, Hirosuke Tatsumi, and Jiye Jin

50

Cathodic electrochemiluminescence from rhodamine B in aqueous media using peroxydisulfate as 2021
co-reactant
Chemistry Letters 1659-1661
DOI
10.1246/c1.210289
72
2021
441-446
DOI
85
2021
232-235
DOI
Keiji Yasuda 27
Sonochemical green technology using active bubbles: Degradation of organic substances in water 2021

Current Opinion in Green and Sustainable Chemistry

1004111-1004116

DOl
10.1016/j .cogsc.2020.100411




Keiji Yasuda, Yumi Nohara, Yoshiyuki Asakura

59

Effect of ultrafine bubbles on ethanol enrichment using ultrasonic atomization

2020

Japanese Journal of Applied Physics

SKKD0091-0093

DOl
10.35848/1347-4065/ab83d9

84
2020
644
DOI
Fumiki Takahashi, Yuko Kazui, Hajime Miyaguchi, Takeshi Ohmori, Ryutaro Tanaka, Jiye Jin 327
Simple colorimetric screening of the nerve agent VX using gold nanoparticles and a hand-powered 2021

extraction device

Sensors and Actuators B: Chemical

1289021-1289028

DOl
10.1016/j .snb.2020.128902

Jiye Jin, Masanori Matsuoka, Yoshiyuki Asakura

69

Sonochemiluminescence of lucigenin using amines as coreactant: Reactivity and mechanism studies

2020

Ultrasonics Sonochemistry

1052491-1052495

DOl
10.1016/j .ultsonch.2020.105249




Keiji Yasuda, Tomofumi Sato, Yoshiyuki Asakura 217

Size-controlled synthesis of gold nanoparticles by ultrafine bubbles and pulsed ultrasound 2020
Chemical Engineering Science 1155271-1155277
DOl

10.1016/j .ces.2020.115527

46 10 16

70

2022

2021

Jiye Jin

Sonoanalytical chemistry: fundamentals and applications

The 2nd event International Conference on Chemistry and Science Education

2021




Keiji Yasuda, Takuya Iwata and Yoshiyuki Asakura

Sonochemical synthesis and colloid stability of gold nanoparticle by using concentrated ultrafine bubble water

ESS-A0SS-JSS 1stJoint Sonochemistry Conference

2021

Keiji Yasuda, Koji Hamada and Yoshiyuki Asakura

Effect of ultrafine bubbles on enrichment of amino acid in aqueous solution by ultrasonic atomization

42th Symposium on Ultrasonic Electronics

2021

Yoshiyuki Asakura and Keiji Yasuda

Study on efficiency of transducers for sonochemistry by calorimetry

42th Symposium on Ultrasonic Electronics

2021

Hironaga Yamashita, Keiji Yasuda, and Yoshihiro Kojima

Photocatalytic decomposition of dye in wastewater by Pd/WO3 composite particles prepared under utrasonication

International Conference on Materials and Systems for Sustainability 2021

2021




Quang Nguyen Duc and Jiye Jin

Antibacterial activities of metallic nanoparticles supported TiO2 composites under visible light

The 2nd event International Conference on Chemistry and Science Education

2021

Ikuma Nishio, Masayuki Nakayama, and Jin Jiye

Studies on cathodic electrochemiluminescence at a CdSe quantum dots modified electrode

The 2nd event International Conference on Chemistry and Science Education

2021

Qiran Zhang, Yuji Yoda, and Jiye Jin

Triple pulse amperometry for selective detection of urea with an Ag-immobilized zeolite carbon paste electrode

The 2nd event International Conference on Chemistry and Science Education

2021

20

2021




30

2021

30

2021

30

2021

W03

30

2021




52

2021

52
2021

52
2021

, Quang Nguyen Duc,

52

2021




, Quang Nguyen Duc,

52

2021

2020

2021

2020

2020




29

2020

29

2020

29

2020

29

2020




29

2020

29

2020

Pd Pt/W03

29

2020

Keiji Yasuda, Tomofumi Sato, Yoshiyuki Asakura

Size-controlled synthesis of gold nanoparticles using pulsed wave and ultrafine bubbles

4th Asia-Oceania Sonochemical Society Conference

2019




Jiye Jin, Masanori Matsuoka, Yoshiyuki Asakura

Sonochemiluminescence of lucigenin: Characterization and applications

4th Asia-Oceania Sonochemical Society Conference

2019

Yoshiyuki Asakura, Hodaka Matsushima, Keiji Yasuda

Dependence of sonochemical reaction rate on ultrasonic power and frequency

4th Asia-Oceania Sonochemical Society Conference

2019

Keiji Yasuda, Hodaka Matushima, Yoshiyuki Asakura

Ultrafine bubble generation and elimination by ultrasound

The 18th Asian Pacific Confederation of Chemical Engineering Congress

2019

Yoshiyuki Asakura, Keiji Yasuda

Dependence of ultrasonic degassing on frequency

The 18th Asian Pacific Confederation of Chemical Engineering Congress

2019




Keiji Yasuda, Yumi Nohara, Yoshiyuki Asakura

Effect of ultrafine bubbles on ethanol enrichment from aqueous solution by ultrasonic atomization

40th Symposium on Ultrasonic Electronics

2019

Yoshiyuki Asakura, Keiji Yasuda

Effect of frequency on ultrasonic degassing

40th Symposium on Ultrasonic Electronics

2019

Yoshiyuki Asakura, Tomofumi Sato, Keiji Yasuda

Size control on sonochemical synthesis of gold nanoparticles without surfactants and reducers

2019 International Congress on Ultrasonics

2019

2019

2019




2019

2019

28

2019

28

2019

28

2019




se(1V)

68

2019

se(1V)

50

2019

NGUYEN DUC QUANG

50
2019
0
@in Jiye)

(40252118)

(13601)




(Kojima Yoshihiro)

(80345933)

(13901)




