2020 2021

Precious-metal-less hydrogenation reaction catalyst synthesis by combined
process of plasma in liquid and electrospray

Takeuchi, Nozomi
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Plasma in an organic solvent with ultrasonic cavitation could synthesize
carbon materials with a large specific surface area by introducing microbubbles and liquid flow to
the plasma reaction field. Also, it was confirmed that nickel particles were produced from the
nickel electrode and supported on the carbon materials. The catalytic performance of the synthesized

material for oxygen reduction reaction was enhanced by annealing treatment and higher onset voltage
was achieved. The use of pyridine, an organic solvent containing nitrogen, instead of xylene would
enable doping of nitrogen into the carbon material, and together with the supported nickel
particles, it is expected to synthesize excellent hydrogenation reaction catalysts due to the
spillover effect.



1
0.15 mm SUS
15
200 mL/min
30 mm
2
0.3mm 2.4mm
3.4 kV, 80 kHz,
500 ns
1000
(1)
pL/min
80 um

420 pm

B K
LB Fr-FFoLy
\ //
I [ —— I
R \ﬁ‘ax'ﬁba
7 2l —]

Ty

[

520 um




)

image velocimetry

X

Ag/AgCI
-0.171V
-0.135V

®3)

403 m?/g

PIV  particle

6.58 mm/s
228 mm/s

38.7nm 18.7nm

1000
—0.083V

15

|

REYFAY ‘ LIS AT
ENANAEIR
(O]
E" Time
S 0O
oL
(120 mL) — w7 IILER
2

|

Slow flow Fast flow
EHRE 6.58 mm/s EHRE 228 mm/s
3
120 nm 10 30nm
1.7
1000
4
T T T@® T
C(002) | @=vsn ]
— A BIE= v
s,
>
3
1 1 1

20 (deg.)

1000



1 ORR

“REEALELE DS (vs. Ag/AGCI)

U *Fotyk EHRERER

Bl B|LL(V) RIGRFH (mA/cm?)

F7oya=rJjL -0.14 3.15 15.16
= -0.153 2.3~26 -
. 0.85
FAITY (vs. RHE) 2.38 15.26
oLy -0.141~

(BALERAL) 0173 2.11~2.41 8.5~14.5
L2 (Fast raw) -0.135 2.18 3.21
*< L2 (Fast 1000) -0.083 2.24 13.87




Oi Lun Li 46

2022

DOl

3 0 1

N. Takeuchi, M. Chiba, and H. Takana

Analysis of reaction field in cavitation plasma for high-speed and eco-friendly synthesis of carbon catalysts
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http://www.plasma.ee.titech.ac.jp/




