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In the work a current conception of the structure of detonation nanodiamonds (NDs) is given. In respect

to a model, NDs-particle should be represented as a volumetric rigidly structured polymer, not as a

small crystal of cubic diamond (~ 4 nm) with a defective surface. Internal frame structure of the
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polymer is formed using saturated bonds of carbon (sp”), and a surface — by means of high-polar groups

of different types, basically, organic one. At the cost of this an strong influence upon environment is

found, and a structure-forming effect of NDs-particles becomes apparent.

Properties of NDs is very largely determined by chemical purification method of a semi-product (a
mixture of diamond and non-diamond forms of carbon after detonation process — so called diamond
blend, DB). The most perfect purification method is the treatment of the DB with diluted nitric acid at
a high temperature of ~ 250°C and under high pressure of ~ 100 atm.

After attack by nitric acid (process time is 10-30 minutes) a basic problem appears — it is washing off
the NDs from a weak nitric acid. Washing process takes a long time (about 5-7 days) owing to some
troubles for separation of ultrafine NDs-particles and long-term attainment of diffusion equilibrium
between the concentration of adsorbed products (such as HNO;, NO,, etc.) on the surface of NDs-
particles and that in aqueous solution .

In order to accelerate desorption of strongly adsorbed mixtures from the surface of NDs an absolutely
new method was developed: so called «<ammoniac thermal stroke». A washed off subacid suspension
of NDs-particles is treated with surplus ammonia, then it is placed into the high-temperature range
(200-240°C) and area of high pressure. As a result of that :
1) Quick desorption and hydrolysis of difficult-to-remove oxides of nitrogen from the surface of
NDs-particles ;
2) Formed nitrate and nitrite of ammonium are quickly decomposed to give nitrogen in the end.
In that case large agglomerates of NDs are disintegrated into smaller particles;
3) Very high purity of NDs is reached (~ 99,5%);
4) Suspension of NDs-particles obtains more mobility and manufacturability.
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B pabore npuBeieHO COBpEMEHHOE NPE/ICTABICHUE O CTPYKTYpE JETOHAIIMOHHBIX HaHOoanMa30B (HA).
C rouku 3penus ™oxenu, HA-uactumy crexyer NOpeAcTaBiAsATh HE MAal€HbKUM KPUCTAJUIOM

KyOHueckoro ammaza (~ 4 HM) C JeeKTHOH IOBEPXHOCTBIO, a OOBEMHBIM, >KECTKO
CTPYKTYPHPOBAHHBIM IIOJMMEPOM, BHYTPEHHHH Kapkac KOTOpOro oOpasyercss C IIOMOLIBIO
HACHIEHHBIX CBs3ell yriepoma (sp’), a IOBEPXHOCTH — BBICOKONOJSPHBIMU TPYIIHPOBKAME

Pa3INYHOTO THIA , B OCHOBHOM, OPTaHUYECKOTO. 3a CUET 3TOTO CO3/IAI0TCsI MOIIHBIE MO BO3ICHCTBHS
Ha OKPY’KAIOLIYI0 CPely, M IPOSBISIETCS CTPYKTypHpytoluee nevicteue HA-gactu.

CgoiictBa HA B 3HAUNTENHHON CTENICHH OTIPENENIAIOTCS METOAOM XUMHUYECKOW OUYUCTKH MOTYIIPOAYKTa
(cMechr0 alMa3HOW W HeaaMa3HOH (GopM yriepoja Mmocjie NSTOHAIMK - TaK Ha3bIBACMOM ajaMa3HOMN
mmxTel, Alll), camMbIM COBEpIIEHHBIM M3 KOTOPBIX SBJISETCA BO3JEHCTBHE Ha TOCJIEIHION
pa30aBIeHHOI a30THOI KHUCIOTHI IPH BBICOKOW TeMIieparype (~ 250°C) u BbicokOM aBieHnn (~ 100
aT™).

Iocne BoznelicTBust azoTHOW kucnoThl Ha AIIl (mponecc mper 10-30 MUHYT) BO3HHMKAeT OCHOBHAs
npobimema — oTtMbiBKa HA 0T cimaGoli a30THOW KHCIOTHL. [Ipomecc OTMBIBKH SIBISCTCS CaMbIM
JUTATENEHBIM (5-7 CYTOK) M3-3a CIIO)KHOCTH CeTapanud yIbTpaMeNKuXx dacTui HA W UmTensHOTro
JOCTIDKEHUS TUQQPY3MOHHOTO PAaBHOBECHSI MEXIY KOHIIEHTpalmed ancopOMpOBaHHBIX MPOIYKTOB
(HNO3, NO,, u T.1.) Ha moBepxHOCTH HA-9acTHIl 11 B BOXHOM pacTBOpE.

C 1enpio yCKOpPEeHUs AecopOnny CHIIFHO aIcOpOMPOBAaHHBIX MpHMecei ¢ moBepxHocTd HA pa3paboran
MPHUHIUIAATEHO HOBBIN CIIOCO0: TaK HAa3BIBAEMBIN «aMMHAYHBIN TepMoyaapy». YHUCTYI0 claboKUCITyIO
cycrieH3uo HA-uactuir 00OpabaThiBalOT M30BITKOM aMMHaKa, 3aTE€M MOMEMIAIOT B 00JIaCTh BBICOKOM
temneparypsi (200-240°C) i Bbicokoro gaBienus. [Ipi 5TOM IPOMCXOAUT CIEAYIOIIEE:
5) OsbicTpas necopOuUMs W THAPOIHM3 TPYIHOYJAISEMBIX OKHCIOB a3ora ¢ moBepxHocTH HA-
YaCTHII;
6) oOpasyronecss HUTPAT U HUTPUT aMMOHUS OBICTPO Pa3JIaratoTcs C BBIICIICHHEM B KOHEYHOM
utore azota. [Ipu aTom KpynHsie arnomepatsl HA paspbiBaroTcst Ha 6oj1ee MeNIKHe YacTHUIIb;
7) nocruraercs o4eHs Bbicokas uncrtora HA (~ 99,5%).
8) cycmensust HA-yactun nprodperaer 00bIIyI0 OABHKHOCTh U TEXHOJIOTHYHOCTH;

KiioueBble c10Ba: CTPyKTypa JETOHAIIMOHHBIX HAHOATIMA30B; XMMHUYECKas OYHCTKA; MOAUGDUKAIIIL
MIOBEPXHOCTH; AMMHUAYHBIA TEPMOYAAP



