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Synthesis of Hexagonal Diamond Achieved by Chinese
Research Team :Novel Breakthrough in Post-Graphitic
Phase Gradient Conversion(PGPC)
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Abstract: Hexagonal Diamond-HD (also known as Lonsdaleite) is a natural mineral found in
meteorites that has attracted attention due to its unique structure and properties. Professors

Bingbing Liu and Mingguang Yao from Jilin University, and Shengcai Zhu from Sun Yat-sen
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University, collaborated to innovatively propose the “Post-Graphite Phase Gradient Conver-
sion method (PGPC)”.
high-purity (>>95%) millimeter-sized Hexagonal Diamond-HD bulk, resolving a half-centu-

This method enabled the first successful synthesis and preparation of

ry-long challenge in this field. The Hexagonal Diamond-HD synthesized via the PGPC meth-
od exhibits excellent properties, making it highly promising for applications in ultra-precision
machining, quantum information, and deep-space exploration. However, the expensive and
complex equipment required, coupled with relatively small single-crystal sizes, may pose
substantial challenges on the path to industrialization. Looking ahead, if the pressure win-
dow can be optimized and CVD epitaxial technology can be developed, the Hexagonal Dia-
mond-HD could be product in large-scale industrially,thereby driving advancements in high-
end manufacturing, quantum technology, and other related fields.
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Table 1 Comparative analysis of three synthetic methods for hexagonal diamond

it bl 4 vhili B4 ik G HE e 1 Gt A e R Jei AT SR AR B 5 Ak 1 (PGPC )T
SMIENYES BENEJE(~50~100 GPa), 8  &JE(10~25 GPa), & ik (1 000 & JE (30 ~50 GPa), ' & i
5 R (>3 000 K) ~2 500 °C) (1 400~1 800 C)
FEAE <10%(FFEP=Y R ITERIE  30%6~50% (5 & RATRA) >95% JLT- it 07 & WIAD
IFaR:E)

BERRSF 49K 9% (<C500 nm) K B (<100 pm) 2K (~2 mm He )

e E N R ) 2 Y S R L R DA G B RS AN G NIAE RS ARBREA OZ MR 5 25 <2

Seg Al b B AR OB A O R e 45O WP AR R T E AR AR T ) R CIRUEE B A2 10 5 5 %)

WEBA  Hom (FRRERE SR E D 1o CHRASE R s PR TR LB DAC) s (A5 LVP & & 1 & A
(G D)

NS BRI CRE LA e ) AR BE A S 50 E B 5T Tl Ak A= B R R CRE AR T
L)

B 1 PGPC %A% &N A Rk Kb 5474 (SAED) 10 # (H i Ui e # 2 )

Fig.1 Hexagonal diamond synthesized via PGPC method and corresponding SAED patterns

(images courtesy of the authors from Reference[ 7])
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