MpoBoaATcA nccnefoBaHUA HETPAANMLUMOHHOIO CMHTE3a a/IMa30B B OTCYTCTBME METaNIMYECKOro
pacTsopuTens.

M3yyanca pocT anmas3oB B ABOMHbIX cuctemax C-B, C-Sn. B cucteme C-B 6binvM nonyyeHsi
JNlernpoBaHHble bopom CBepxnpoBoAsLWlME asiMasbl, C KpuUTMyeckon TemnepaTypon 4 K [1].
Cunte3 B cucteme C-Sn no3BosiseT MOAy4YnTb LEHTPbl OKpackm SnV [2]. Ucnonb3oBaHue
OpraHMYeCcKNX NPEKYPCOPOB MO3BOJIAET MOJYYMUTb HAHOAIMa3bl MeHee 10 HM, C BO3MOXHOCTbIO
KOHTPO/NIMPOBAHMA pa3mepa HaHovacTuy, [3]. Bblno MNOKasaHO, YTO Ha/NW4YMe TrasoreHoB B
COCTaBe WUCXOAHOr0 COEAMHEHMUA MOMKET CYLLeCTBEHHO MOHM3UTb YCNoBWUS cuHTe3a [4]. Tak,
CMHTE3 M3 PTOPMPOBAHHbBIX aZaMaHTaHOB NPOUCXOLUT NPU PEKOPAHO HU3KKMX ycnosmax 5 Ma n
400 °C, 4yTO COOTBETCTBYeT YyCA0BMAM 3eMHoMi Kopbl [5]. MMpu BbibOpe oOpraHMYECcKux
npekypcopos, cogepxawmx Si unm Ge, Moryt ob6pas3oBaTbCA HaHOA/NMa3sbl, CoAeprKaliue
LeHTpbl oKpacku SiV, GeV [6]. Mcnonb3oBaHue 6opabuumkno[3.3.1]HoHaH anmepa No3sBosseT
NONY4UTb CUNIbHO NernMpoBaHHble BOPOM HaHOa/IMa3bl, KOTOpPble MOTYT ObiTb UCMNO/b30BaHbI B
TepMoTepPannu PakoBbIX KNETOK [7].

[lpyroe HanpaBAeHUE - CUHTE3 MOYTU MOHOATOMHbIX C/NI0EB AMXa/IbKOreHUA0B NepexoaHbiX
meTannos [8].
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HaHoanmasbl, nonyyeHHble ns CioH1sCl [6].

COLLOIDAL SUSPENSION OF HEAVILY BORON-DOPED NANODIAMONDS

Boron-doped nanodiamonds (B-ND) are synthesized in heterohydrocarbon system under HPHT
conditions, providing a high doping level up to 10" cm™. Estimation of boron concentration was
performed with use of Raman tool [1]. The product is cleaned by boiling in mixture of sulfuric and nitric
acids (3:1), then washed with water to produce solution with PH 2.5-5. Typical concentration of
nanodiamonds in water is about 1 mg/ml (Fig. 1a). The basic proposed product has average crystal size
of 4-5 nm, similar to that for detonation nanodiamonds. DLS spectra collected after ultrasonication
procedure demonstrates a small fraction of agglomerates more than 100 nm (Fig 1f). Electrokinetic
potential is about -40 mV, characteristic for stable suspension (Fig. 1e). The suspension remains stable
for several months. Morphology of nanodiamonds is demonstrated in the Fig. 1b. The synthesis
technology makes it possible to produce nanodiamonds with a mean crystal size ranging from about 2 to
30 nm by varying time and temperature of HPHT process. Synthesis in the hetero-hydrocarbon system
provides production of nanodiamonds free of metallic and nitrogen impurities (Fig. 1c).

Boron-doped nanodiamonds can be used in electrochemistry, medicine, inkjet printing of sensors, and as
seeds for growing CVD diamond films doped with boron.
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Fig. 1. a) Colloidal solution of B-ND in water, b) TEM image of B-ND with electron diffraction pattern, c)
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EDX analysis of synthesized product placed on the Indium plate, d) X-Ray diffraction pattern of

synthesized product, e) Raman spectrum of cleaned and dried B-ND, f) DLS spectra of B-ND in water.
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