


Hydrothermal synthesis
+ n H,O - n/2 H,O

M(OH)n MOn/Z

In water

MgFe2O4
BaTiO3
CoGa0O4

ITO, IZTO

YSZ
GdVO
4
LuAG:Ce, Eu
TiO2:Nb-Co
CeO:Cr
Gd(OH)3
Pt, Ni, Bi




Heater Heater Cooler

~5mL

Mixing Pressure
valve

Heater

Metal oxide

Metal ion ;
Water nanoparticles

solution






Heater Heater Cooler

Mixing Pressure
valve ¢
! l:‘ —> —> -
. Metal oxide
Water Metal ion

: nanoparticles
solution






Fe ~70%
Cr 16~18%
Ni 10~14%

2~3%

Pressure
valve

0
=
Metal ion Metal oxide
solution  Nanoparticles

Density of water (g/cm")

0.8+

0.6

0.4

0.2

0.0

1.0 €—

Temperature (°C)

le
0 100 200 300 400 500



~385°C
12.0 g/min

12.0 g/min
~391°C




Heater

Converter Qs (g/min) |
Mirror < High
| pressure
Fluorescent light ) Qg (9/min) pumps
e’ ! <+
Tl
(P2
I Mixer Neutron from

Camera with Jacket cooler

Imaging area
D nuclear reactor
telephoto Iens

I><] Back pressure regulator



Outside of hatch

Controllers of heater
and pumps

Temperature monitor




Qsc  Qrr  Tsc
(g/min) (g/min) (°C)






2.0 g/min 3.0 g/min

v \4

- -

8.0 g/min 12.0 g/min
390°C 390°C



8.0 g/min 12.0 g/min
390°C 390°C

\4 \4

- -

2.0 g/min 3.0 g/min




- ] 8.0g/min 8.0 g/min

385.4 °C 386.8 °C
- =
2.0 g/min 8.0 g/min

20.5 °C 20.7 °C



400

~5>mL

3 300

2./

o

)

"é 200

)

Q

5

100
- Measured by a thermocouple
in a reactor
Heater 0 l l l l
0 200 400 600 800

Time (s)



j —
E
()
n
©
C ]
o
©
=
g
‘5 —
£
= |l.5mL Supercritical
= 4k » |
condition
0 | | |
0 100 200 300

Temperature (°C)

400

Saturation curve

< 30

20

10

Dielectric constant

" £=78 @RT '
*, Critical point 1 300°C
S 325°C
/"”/, 350°C

s ) ?
i 1390°C
1400°C
1450°C
S . ~ ]500°C

100 200 300 400

Pressure (atm)



- n/2 H,O

M(OH)n MOn/2

In water



















e = R e e Y =






