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Elugidation of effects of the pressure on life: A high pressure electrochemical
study

Ishii, Yosuke
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High pressure electrochemical measurement system (atmospheric pressure to
400 MPa) was developed. It was found by pressure variable cyclic voltammetry that redox potential of
potassium ferrocyanide/potassium ferricyanide was shifted to high-potential side by applying
pressure. It was also clarified that the degree of pressure shift changes depending on the molecular
structure of the iron complex. It is considered that the amount of energy required for the volume
change during the redox reaction was affected by the pressure.



Enceladus
Postberg et al. Nature 2011 2017 4

Waite et al. Science 2017

pH

20 60 MPa 2 6km

65km

— <EEEREVOERIH>

~EMHYTFPEMOBRLLBTROEN A~
(LFEREMD
szL;—Io — I
T . | B "
. -
<
H — ¥k,
=D /| €S xarKE . "
OXVIELENRUESDIFNLF-ERIS!
< . CRMeHE
LT P =y & T ABA |
w/’ wau_tw> Ny ZHRITHRY!
10 MPa
400 MPa
2 3
+0.2°C
25°C

Fe(l)/Fe(lll)



ZY =R b

- Ag/AgCl ZIEIm

TR
HERSE L  BEmFa-—7
Atk (HEFZ) -~ (BERlcL->T
- EAHMEE)
TIVARGK

Te—sfl T L C

!! NAfa—LHS5Z

Fe(l1)/Fe(IIl)

1mV/MPa

0.1 MPa
20 MPa
40 MPa
80 MPa
100 MPa
120 MPa
140 MPa
160 MPa

5e-05r
0.0001

Current / A
o
T
1
Current/ A

-0.0001F

0 02 04 06 0 0.2 0.4 0.6 200 MPa
Potential / V (vs. Ag/AgCI) Potencial / V (vs. Ag/AgCI)

0.1 mol/L KClI
1 mmol/L



0.2

0.1

AE° |V

100
Pressure/ MPa

200

0.1

AE° |V

100 200
Pressure / MPa

0.1 mol/L KCI
1 mmol/L



2019

2019

50

2019

Yosuke Ishii , Mayuko Kameoka, Shun Yoshitani, Shinji Kawasaki

Electrochemical Properties of LiMn204 under High Pressure

2019 MRS Fall Meeting

2019

87

2020




http://kawasaki.web.nitech.ac.jp/jp/

(Shinji Kawasaki)




