2015 2016

Synthesis of diamond under amibient pressure using high temperature molten salt
electrolysis

Toshiyuki, Nohira
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This study was performed to synthesize diamond by electrolysis in a high
temperature molten salt under ambient pressure. Molten LiCl-KCI containing K2C03 (0.2 mol%) and
various amout of KOH (0, 2.0, 8.0, 14.0 mol%) was used as an electrolysis bath at 923 K. Samples
were prepared by potentiostatic electrolysis at 1.1 V (vs. Li+/Li) using a nickel plate as a
substrate. Quantity of electricity was a constant value of 50 C cm-2 for each sample. By micro-Raman

spectroscopy, a strong and sharp peak at 1332 cm-1, which is characteristic of diamond, was
observed for the sample prepared in the 2.0 mol%-KOH system. Moreover, when the quantity of
electricity was reduced to 20 C cm-2, the sharp peaks at 1332 cm-1 were detected at many parts of
the substrate. In conclusion, this study confirmed the synthesis of diamond in the liquid phase of
molten salt under ambient pressure.



@
(
24655192 H24 25
) LiCI-KCI KOH
K,CO,
sp®
@
LiCI-KCI-K,CO,-KOH
KOH KOH
KOH 0.2-1.0mol%
2.0mol% 8.0mol%
14.0 mol%
@
LiCI-KC1(58.5: 41.5 mol%)
( 90 mm x 84 mm x
120 mm) 180
3
150
mL min™
650
() Ni ( 1.0 mm)
Ni  (8mmx 5mmx 0.2 mm)
( 5 mm)
Ag'/Ag
Ni Li
(Li*/Li)
(©) SEM(

VE-8800)/EDX(AMETEK EDAX Genesis APEX2)
(

Nanofinder 30

A =633 nm)

(¢)) Ni
1
KOH K,CO, (blank) Li
K,CO;  0.2mol%
1.2V
KOH
2.0 mol% 1.3V
1.2V

(@

1000

blank
K;C0;
K,CO; +KOH 2.0 mol%

Current density / mA em™?
Current density / mA cm?

blank
K,CO,

K,CO, +KOI1 2.0 mol%

L L L L 0 L L L L L L L
o 0s i Ls 2 25 IooLes L1 LIS 12 135 13 135 L4

Potential v.s Li~/Li/ V. Potential v.s Li~/ Li/V

1 LiCI-KCI-K,CO,-KOH Ni
@
K,CO4 0.2 mol%
KOH (0, 2.0, 8.0, 14.0 mol%)
Ni
1.1 V(vs. Li*"/Li)
50 C cm?
2 SEM
KOH
2.0 mol%
KOH
8.0mol%
14.0 mol%



— 3um 2.0 mol%

5.000x 2-00 /23 ¥D:10.4mm 15k,

2 LiCI-KCI-K,CO,-KOH (0, 2.0, 8.0,

14.0 mol%) SEM
1.1V 50 C cm™
@ 3
KOH sp?
( 1332 cm?) sp?
( 1580 cm™)
KOH 2.0 mol%
sp? sp?
sp?
1332 cm?
KOH 8.0 mol% sp?
sp?
KOH 14.0 mol%
sp?
sp?
= IR S S N
egresirerin ettt i)

1000 1100 1260 1300 100 1500 1600 1700 1500 100 1160 10 130 Moo 1300 160 1700 1800
Wavenumber / cm! Wavenumber / cm™

i

) 8.0 mo;% \ J\ ) 14.0 mol% [

| ‘ ﬂ . o

! / K | AN ) \\Nﬂ
,,// \\W,/ k\

1000 L0 100 1300 L) 1500 1600 1700 130
Wavenumber / cm™

1000 L0 1200 1300 1400 1500 1600 1700 1500
Wavenumber / cm!

3 LiCI-KCI-K,CO,-KOH (0, 2.0, 8.0,
14.0 mol%)
1.1V 50 C cm™

KOH

sp
KOH
2.0 mol%

(4) KOoH 2.0 moll%

4
100 x 100 y m
100 x 100 10000
1332 cm?

i
(s3]
B 7
o0
= 6
=
58 5'”
o l4§
&) A %]
= | 3%
A
o
2
i
Lt |
- 1
0

10 20 30 40 30 60 70 80 B8O

X wm

4 LiCI-KCI-K,C0,-KOH(2.0 mol%)

1.1V 50 C cm?
®)
( 20 C cm™®)
SEM
5
0.5um



e
e ."- v

av

%5, B00%2, 00,2 i $0 50, B 15KV

5 LiCI-KCI-K,CO,-KOH(2.0 mol%)

SEM 1.1V
20 C cm?
©)
50 x 50 pm 1332
cm?
6 A
1332 cm’?
B

1332 cm™?

40

w
a

L5
=
103 Counts

6 LiCI-KCI-K,CO,-KOH(2.0 mol%)

1.1V 20 C cm?

Q)

LiCI-KCI-K,CO,-KOH
47
2016 11 24

LiCI-KC1-K,CO,-KOH

2017 3 25

2016-227083
2016 11 22

o
NOHIRA, Toshiyuki

84



