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Lonsdaleite, aka hexagonal diamond, has been known
since 1966. But despite its relatively old history of discovery,
the disputes about stability and possibility of independent
existence of lonsdaleite continue. It always forms tight
intergrowths with cubic diamond; its isolated varieties have
not been found either in nature, or in experimental
conditions. Recently it was theoretically calculated that the
hardness of hexagonal diamond is higher than the hardness
of cubic one at 58%, in this connection the interest to
lonsdaleite resulted in the new strong interest of researches
in material science.
It should be noted that the diagnostics of lonsdaleite
causes various complications and demands a complex
approach, because other phases can be erroneously
accepted for lonsdaleite for example such as nanodiamonds
and graphite oxide. Such wrong diagnostics were repeatedly
met in previously published works. Due to these problems
the diagnostics of lonsdaleite requires a special approach
allowing reliable interpretation of the phase.
Previously by fragmentary data we assumed the
possibility of lonsdaleite presence related to the carbon
mineralization of the Kumdykol diamond deposit
(Northern Kazakhstan) [1, 2]. However the data available
at those time and resolution of the used methods were
insufficient to confirm the presence of the phase.
During our detailed studies of carbon mineralization
of the Kumdykol diamond deposit we determined
monocrystalline lonsdaleite with the complex of high
resolution research methods of the studies including
transmission electron microscopy, electronic diffraction,

high resolution electron energy loss spectroscopy, high
resolution Raman spectroscopy.
Monocrystalline lonsdaleite forms independent
particles with the size to the first micrometers, coherent
structures with diamond and three-phase growths with
cubic diamond and graphite. Some typomorphic features
and physical-chemical properties of monocrystalline
lonsdaleite were determined.
The work resulted in the new type of lonsdaleite not
related to impact processes, but confined to regionally
metamorphic metasomatically altered rocks. For the first
time independent monocrystalline particles of hexagonal
diamond were detected. The obtained results have a
considerable importance not only for natural diamond
formation modeling, but also are especially value for the
development of the diagram of carbon phase state, material
science and development of superhard materials methods
production.
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Íà ãîðåëûõ îòâàëàõ ×åëÿáèíñêîãî óãîëüíîãî áàññåéíà øèðîêî ðàñïðîñòðàíåíû ñïåöèôè÷åñêèå ôîðìàöèè, êîòîðûå ïðèíÿòî íàçûâàòü àñôàëüòîïîäîáíûìè êîðàìè [3, 4]. Òàêèå êîðû ëîêàëèçóþòñÿ â õðåáòîâûõ è ïðèâåðøèííûõ ÷àñòÿõ ñòàðûõ, ïî÷òè îñòûâøèõ,
òåððèêîíîâ; ïëîùàäü èõ ñîñòàâëÿåò 5–10 ì2; ìîùíîñòü íå ïðåâûøàåò ïåðâûõ äåñÿòêîâ ñàíòèìåòðîâ.
Ïîâåðõíîñòü êîð èìååò âèä ïëîñêîãî áóãðà áóðîãî èëè
÷åðíîãî öâåòà, âåùåñòâî êîðû íà èçëîìå íàïîìèíàåò
àñôàëüò è èçäàåò ðåçêèé õàðàêòåðíûé çàïàõ.

Àñôàëüòîïîäîáíûå êîðû îáÿçàíû ñâîèì âîçíèêíîâåíèåì ñóõîé ïåðåãîíêå óãëÿ âíóòðè ãîðÿùèõ îòâàëîâ [3]. Â õîäå ýòîãî ïðîöåññà, ïðîòåêàþùåãî ïðè
âûñîêèõ òåìïåðàòóðàõ (äî 800–900 °Ñ) è äåôèöèòå
êèñëîðîäà, èç óãëÿ âûäåëÿþòñÿ ëåòó÷èå ñìîëèñòî-àñôàëüòåíîâûå ôðàêöèè, êîòîðûå çàòåì êîíäåíñèðóþòñÿ íà ìåëêèõ îáëîìêàõ ïîðîä êàê íà ñâîåîáðàçíûõ
ïîäëîæêàõ. Òàêèì îáðàçîì, àñôàëüòîïîäîáíûå êîðû
ÿâëÿþòñÿ êîíöåíòðàòîðàìè ðàçëè÷íûõ îðãàíè÷åñêèõ
ñîåäèíåíèé — êàê ïåðâè÷íûõ ïðîäóêòîâ ðàçëîæåíèÿ

