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Electrolytic synthesis of diamond in molten salts

Nohira, Toshiyuki
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This study was conducted aiming at the electrochemical synthesis of diamond in hig
h temperature molten salt under ambient pressure. Molten LiCI-KCI containing various amounts of KOH and K2
CO3 was used as an electrolysis bath at 923 K. The effects of the added amounts of KOH and K2CO3 and the e
lectrolysis potential on the formation of sp3 carbon were investigated. It was suggested that the depositi
on of carbon occurs at more negative than 1.0 V gvs. Li+/Li), and that the evolution of hydrogen proceeds
at more negative than 1.3 V. From the analysis of the samples prepared at 0.8-1.2 V, though the formation
of diamond was not confirmed, the optimum condition to synthesize the samples containing larger amount of
sp3 carbon was indicated.
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0.2 mol% 13417 2092 592 10° 1579.8 151 6.03%10° 098
0.5 mol% 1341.9 1891 1.83%10° 1576.0 1146 176 % 10° 1.04
1.0 mol% 13363 915 5.63%10° 1581.9 739 750 % 10° 0.75
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0.2 mol% 1337.6 852 1.08x10° 1578.0 653 195x10° 055
0.5 mol% 13419 189.1  1.83 % 10° 1576.0 1146 176 10° 1.04
1.0 mol% 1328.5 782 1.50x10° 1588.0 518 1.01x10° 1.50

)

0.8-1.2 V

cm?

2.0 mol% KOH

0.2 mol% K,CO,
0.1V

3 1340
1580 cm™®



sp?
3 LiCI-KCI-KOH(2.0 mol%)-K,C0,(0.2
mo %) Ni

0.8Vv,0.9V,1.0V,1.1Vand1.2Vvs.
Li*/Li

1340 cm ' (sp’) 1580 cm ' (sp’)
) Peak Peak R profile
Potential  Wavenumber  FWHM Wavenumber ~ FWHM
intensity intensity (Ip/16)
(em') (em’') (counts) (em™) (em')  (counts)
08V 1332.8 1469 8.95x 10° 1576.8 954 922x 107 097
0.9V 13422 1811 732x10° 1577.5 915 8.80 % 107 0.83
LoV 1339.5 2099  132x10° 1573.4 1430 113 10° 117
L1V 1334.6 1840 890 10’ 1574.1 1258 7.53x10' 118
12V 1321.7 655 9.41x10° 1584.0 572 4.22x10 223
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