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Fig. 1. Sample assembly to treat synthesis diamond single
crystals. (D Synthetic block of pyrophyllite; @ dolomite
lining tube; @ catalyst alloy; @ diamond single crystal;
® conductive steel cap; © graphite heating tube; @ car-
bon source; crystal growth container; (@ seed crystals;

(0 conductive copper sheet.
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Fig. 2. Optical micrographs of diamond single crystals with

1 mm

different weight percent Li;N addition ratios under
5.8 GPa: (a) 0.25% LisN; (b) 0.35% LizN; (c) 0.45% LisN;
(d) 0.55% Li3N.
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Table 1.  Growth conditions and crystal quality of Li;N doped diamond single crystals.

R JEJ1/GPa  EAF/C L,NRMIHHI/% K/ (mgh!) LN

S1 5.8 1300 0.25 1.85 SR, TTEEREFRE MY (B2(a)

S2 5.8 1300 0.35 1.65 7S-/NHHA, DA gk, JERmE ML (K12(b))
S3 5.8 1300 0.45 1.36 I NIHA, JTCEEERRSREMGT (B2(c))
S4 5.8 1300 0.55 0.89 JNHHA, oA FEA R RE MY (E2(d))

S5 5.8 1300 0.60 0.27 NI, REAEIEEAREE (Fl4(a)

S6 5.6 1300 0.07 0.15 NI, AR A Z AR (K4(D))
S7 5.6 1300 0.08 0.09 A, DB RS2 (El4(c))
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Fig. 3. Schematic diagram of the upward movement of the
“V-shaped region” with Li;N doped diamond growth. (a) V-
shaped region with low LizN addition; (b) V-shaped region
with high Li;N addition.
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Fig. 4. Optical micrographs of diamond single crystals
grown under different pressures and Li;N addition ratios:
(a) Under 5.8 GPa, for 0.60% Li3N; (b) under 5.6 GPa, for
0.07% LisN; (¢) under 5.6 GPa, for 0.08% LisN.
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Fig. 5. FTIR spectra of diamond crystals synthesized under
different LizN addition ratios: (a) S6; (b) S1; (c) S2; (d) S3;
(e) S4.
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Table 2. Nitrogen contents of Li;N doped diamond single
crystals.
e LigN¥s i & CUNE# e

M /% Ne/x10°¢ Pl

a 0.07 356 S6

b 0.25 493 S1

c 0.35 616 S2

d 0.45 770 S3

e 0.55 892 S4

3.3 Raman il

P8Ot (Raman spectra) A& —Ff H T
FAE A I 5 235 b T A AT B ARG R
PLEOEREMATT s, %) 5.8 GPa [E 1 FAEKAYH >
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Abstract

In the paper, under 5.8 GPa and 1300 °C, the LisN doped diamond single crystals were synthesized in a
cubic anvil high pressure and high temperature apparatus. Firstly, FesNiy;Coyg alloy was used as the catalyst,
high-purity LisN powder was used as the additive, industrial high-purity graphite powder was used as the
carbon source, and the (100) crystal orientation of industrial grade diamond single crystal with good crystalline
quality was used as the growth direction of diamond single crystal, the effect of LizN addition ratio on the
growth of diamond single crystals was systematically investigated with a growth time of 20 h. The research
results indicate that with the increase of LizN addition ratio, the color of diamond single crystals gradually
transitions from yellow green, green, and dark green to dark green, and their morphology gradually transitions
from hexahedron, hexahedron to octahedron. Moreover, the growth rate of single crystals decreases with the
gradual increase of LisN addition ratio, which can be attributed to the phenomenon of upward movement in the
“V-shaped region” of diamond single crystal growth with the gradual increase of LizN addition ratio in the P-T
phase diagram of carbon. Secondly, using Fourier transform infrared (FTIR) spectroscopy, it was revealed that

the nitrogen content of diamond single crystals increases with the increase of LisN addition ratio, and increasing
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the diamond growth pressure can achieve the increase in the nitrogen content of diamond single crystals. Figure 5
shows FTIR spectra of diamond crystals synthesized under different LisN addition ratios. When the weight
percent of LizN added to the catalyst is 0.55%, the nitrogen content of the grown diamond single crystal is
8.92x 10, Thirdly, Raman spectroscopy testing revealed that the Raman characteristic peak of diamond single
crystals gradually shifts towards the low-energy end with the increase of LisN addition ratio, which is related to
the increase of internal stress in diamond single crystals. Finally, the PL spectroscopy test results showed that
this study achieved high temperature and high pressure preparation of diamond single crystals with NV color
centers, and the zero phonon line intensity of NV color centers in the single crystals significantly decreased

with the increase of crystal nitrogen content. Figure 7 shows PL spectra of diamond crystals synthesized under

different LisN addition ratios.
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