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HCCIENOBAHUE HECOBEPHIEHHBIX ITPUPOTHBIX AJIMA3OB C [NIPUMEHEHUEM
PEHTTEHOBCKOI'O CHHXPOTPOHHOI'O U3JIYUEHMUS (METOJI « JIAYD- CH»)

M. Prinos', 3.C. Edumosa’, H.B.Co6ones',B.C Illauxuit', B.IT Tonouko
I H Kynunanos.’,M.P.lapadyrausos,’B.1. Korgparses®.

1-Hnemumym munepanozuu u nempozpaguu Co PAH, Hosocubupcxk, Poccus
2-Hucmumym s0eproii pusuxu Co PAH Hoeocubupck, Poccus.

Peannsosan Meron ( wiays-CH») ans YCKOPEHHOr0 HaGopa IKCIEPUMEHTATBHBIX JAHHBIX npH
H3YHCHHH HECOBCPIICHHEIX NPHPOAHBIX A/IMA30B C UENBIO YCTAHOBIICHHS TPHAPOABI HECOBEPINEHCTBA
KpHCTAIHIeCKOH pemérka. Jlis AOCTHIKEHHS 3TOM LEMM HCIIOMb30BAHEL XapaKkTepHbIe CBOMCTBA
PCHTICHOBCKOrO  CHHXPOTPOHHOIO — HM3Tyd4CHHS - Mamag pacXoAMMOCTb Iy4YKa, BBICOKAs
HHTCHCHBHOCTD H3IYYCHHMS M ONTHMANBHBIA paboymil AMANasoH JTHH BOJTH (03 - 15A), npn
KOTOPBIX aJiMa3 ABISETCH NMPAKTHYCCKH IIPO3pavHbIM BIUIOTE OO0 TONIHHABL ~ 5 MM, O,ZIHOBPGMBHHO
HCTIONB3YFOTCA JBa APYIUX YKA3AHHBIX BBILIE CBOMCTBA, B PE3Y/IBTATE 9Er0 AOCTHIAIOTCH Pe3ynbTaThH,
CBOHCTBECHHBIE CPasy AByM MeToAam —Metony Jlays u Tonorpagum.

Merogom «wrays-CH» mccnenosansr ~ 30 KpHUCTA/IIOB aIMas3a, CPeaH KOTOPHIX BhIABIEHbI
HECKOIIBKO THIIOB  C pAsIHYHBLIM NPOHCXOXKACHHEM (FCHE3ACOM) HECOBEDIICHCE: pocTOBOrO
BOOKHHCTO-ICHAPUTHOIO, AC(OPMALHOHHOTO, CMEIIAHHOTO AeOPMAITHOHHO — POCTOBOTO.

Ilokasano, uto B onpesenéHmbIX ycmoBHAX HCKOTOPBIE KPHCTANNbl aMasa BHIPACTAIOT B
ACCTATO'HO KPYNHBIC NPO3PAYHBIC H OrPAHEHHEIE KPHCTAITH ( B OKTAdAPHL, pombonoaekasapr K
Ap.), a 3aTeM yxe AeOPMHPYIOTCS MIACTHYECKH IPH MOBBIIEHHBIX Temmepatypax ( > 1200°C),
(Puc.1).

Pazmuuns B xapakrepe Tomorpadrraeckux u300pakenuit  AeEKTOB  AOMOMHMTENBHO
TOKA3BIBAIOT, YTO AC(HOPMALIHAS KPHCTAIIIOB IPOHCXOAHA TIPH PA3THHHBIX YCITOBHSIX,

Pocroesie ycnosns qis xyGonnos us 3ampa (Adpuxa ) ¢ paguansEO —TyumCTEIM CTPOCHHEM
TaKOKE OKA3ATHCh HE OJHHAKOBBI AN PA3THYHEIX 0OPA3IIOB | OAHH HMEIOT TOHKOBOJIOKHHCTOE, APYTHE
= IPYOOBOIOKEHCTOE M Jaske JAeHApuTO-moxo6HOe crpoerne. (Prc,2 ¥

Oxpyrneie amvassl V-pasHOBHIHOCTH OTHOCATCH K ACOPMALMOHHO ~POCTOBOMY THITy C
AeHAPHO-TION00HOH cybGerpykrypoit (Puc.3 ).

Onnospemenroe Tomorpaduuecckoe m3obpaxkenue KPHUCTA/IIa B HECKOMBKHX MU(PAKIIHOHHBIX
OTPAKCHHSIX TO3BOJIACT YCKOPHTS paclunpoBky kapTunsl nudparium,

Taxum oBpasom, yckopenmsiit meron «iays-CH» m ero kawvecrsensas CTOPOHA, MO3BOAIET
HCCTEAOBATH OOMBIINE MACCHBBI HEOOPAGOTAHHEIX ATMA30B B PEATHHOM MACIITAbe BPEMCHH,

Puc.1 a) Jlaysrpamma monokprcTamia OKTa3ApHYECKOro raburyca,
6) maTHO —TOMOrpamMma CBHACTEIBCTBYET O MIACTHYCCKOH AeopMariuy 1o

ABYM CHCTEMaM CKombkerHHs. O6p. Ne V,, -97-15.
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Puc. 2. PaauansHo —ny4ancToe ctpoeHue kybonaos u3 3ampa (Adpuka).
O6pasusr: a) Ne Z-1 ; 6) Ne Z-2 ; B) Ne Z-9.(meHapHTHOE CTPOCHHE).

Puc. 3. Jlerapuro-noao6HOE CTPOCHHE OKPYIJIBIX aTMa30B V-pasHOBHHOCTH.

Prinos lernaauii Muxaiinosuy rafgoz @ uiggm.nsc.ru

THE INVESTIGATIONS OF THE IMPERFECT NATURAL DIAMONDS USING
SYNCHROTRON RADIATION (« LAUE-SR» METHOD)

G.M. Rylov', E.S. Efimova', N.V. Sobolev', V.S. Shatsky', B.P. Tolochko®, G.N. Kulipanov’,
M_.R. Sharafutdinov’, V.I. Kondratjev’

1-  United Institute of Geology, Geophysics and Mineralogy SB RAS, Russia
2- Budker Institute of Nuclear Physics SB RAS, Russia
3- Institute of Solid State Chemistry and Mechanochemistry

The method Laue-SR for the accelerated obtaining of experimental data is realized at learning of
imperfect natural diamonds with the purpose of investigation of a nature of crystalline lattice
imperfection. The characteristic properties of synchrotron radiation - small beam divergence, high
intensity and optimal effective range of lengths of waves (0,3 -1,5A), at which the diamond is
practically transparent up to thickness ~ 5 mm are used for achievement of this purpose. Other two
mentioned above properties are simultancously used, therefore the results peculiar at once to two
methods to a method the Laue and topography are reached.

About 30 crystals of diamond are researched by Laue method, among which some types with a
different genesis of the imperfection are detected: growth fiber-like-dendritic, deformatic and mixed.
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It is shown, that at the defined conditions some crystals of diamond grows to enough large
transparent and cut ones (in octahedrons, rhombododecahedrons, etc.), and then are deformed
plastically at high temperatures (> 1200 C). (Fig. 1).

The distinctions in character of the topographical maps of defects additionally displays, that the
deformation of the crystals occurred under different conditions.

The growth conditions for cuboids from Zaire (Africa) with a radial-shaft structure also have
appeared are not identical to different samples: ones have fine fiber-like, others - coarse fiber-like and
even a dendrite-like structure. (Fig. 2).

Rounded diamonds of a V-type are related to deformatic-growth type with dendrite-like
substructure (Fig. 3).

The obtaining of simultaneous topographical map of crystals in several diffraction reflections
allows increasing the rate of the Laue patterns decryption.

Thus, the accelerated method "Laue-SR" and its quality allows to research large amount of raw
diamonds in real-time.

a) b)

Fig. 1. Laue pattern of gabitus octahedron and the spot — the illustration of plastic deformation in two
systems of sliding. Sample V,-97-15

a) b) c)

Fig. 2. Radial-shaft structure of the cuboids from Zaire. Samples a) - Z-1, b) - Z-2, ¢) - Z-9
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Fig. 3. Dendrite-like structure of rounded V-type diamonds.

Gennady M. Rylov rafgoz @ uiggm.nsc.ru
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T'A30BBIE T'MIPATHI. BBICOKOE JABJEHUE. CHHXPOTPOHHOE M3JIYYEHHE.

[O.A Jlsnun’, A YO Manakos', 9.T".Jlapuoros', J1.C.Mupurckeit', A.B. Kyprocos', A.U.Axuapos’,
B.I1.Tonouxo’, M.A Illepomos’

'Hucmumym neopeanuueckoii xumuu CO PAH, Hosocubupck, 630090, Poccus
*Hucmumym xumuu meepdozo mena CO PAH, Hoeocubupcxk, 630128, Poccus
*Huemumym adeproi ¢pusuxu CO PAH, Hosocubupck, 630090, Poccus

WnTepec k rasoBsIM THApaTaM B MOCICAHEES BPEMs PE3KO BO3PACTAeT B CBA3H C TEM, YTO
NPUPOAHBIN ra3 B BHAE FA30BHIX THAPATOR IPAKTHYECKH B HEHCYEPNACMBIX KOTHYECTBAX HAXOAUTCA B
Heapax 3emu 1 Ha aHe MHpPOBOTO OKeaHa.

Hamn mccnemosanms (hasoBEIX DABHOBECHM B CHCTeMax Boja - ruapodoOHBIH ra3 mpu
JaBneH#sx 710 15 xbap mokaszanm, 4To B NOAABIAIONIEM YHCIE ClTyJacB 00pasyeTcs Mo HECKOMBKO
FHAPATOB B CHCTEME, BONPEKH OBITOBABIICH TOYKE 3PEHHA O HAJMYAM JHIIb OJHONO IHAPATa,
CTPYKTYpa KOTOPOro ompeaensiach pasmepom H (opmoit Monexymsl rocta. T.o. Obi10 nOKasaHo, 4To
CTPYKTYPA ONpE/ENAETCs HE TONBKO TPOCTPAHCTBEHHOH KOMITIEMEHTAPHOCTBIO «TOCTh-XO3SHE), HO I
TEPMOJHHAMHYECKHMY YCIOBHAMH, TIPH KOTOPBIX HAXOAUTCA rHapar. Tak, B BoaHsix cucremax ¢ Kr,
Nz, C;Hs, SFs o 15 xbap obmapy:keso no Tpe, a B cucremax ¢ CHs, Ne - mo asa raapara. Hexasro
[1] x Tpem ruaparam, o6HapyKeHHEIX HaMA B cacTeMe ¢ Ar jgo 15 xbap, 6sin mobasnen eme oauH,
yeroiumesiil mpu P > 20 xGap. Crpykrypsas uH(OpMamms 0 ra3oBEIX THAPATAaX BHICOKOTO AABIECHHA
(omHa W3 OCHOBHEIX, BCKPHIBAIOIIAS WX NPHPOAY), MPAKTHUECKH OTCYTCTBYET H3-3a CIIOMKHOCTH
NPOBEACHHsI  PEHTrEHHOCTPYKTYPHOTO — OKCIEPHMEHTA B YCHOBHSAX  BHICOKHX  JABICHHIA.
CHHXPOTPOHHOE M3Ty4EeHHS C €r0 H3BECTHBIMH JOCTOHMHCTBAMH (MOIIHOCTH My4Ka M BO3MOXKHOCTH
BHOOpAa W3NydeHMs C HYXKHOM [UTHHOH BOJHBI) MO3BOJNAIOT pemars 3Ty 3agady. [lepssie
skcrepaMenTEl, nposeacHBbie B cucreme H;0 - SFg, mokasanm, 9ro ruapaT BLICOKOrO JABICHHS,
yeroiumseii npu P > 50 MPa u npuxoasumii Ha cMeHy ruapaty Kyomaeckoi crpykrypsr II (KC- 1I),
mveer KC- [ D710 mepssiit HajAeXHBIA SKCIEPAMEHT, IOKA3ABIIHE BO3MOXHOCTH 0OpasoBaHHA
rugpara KC- I ¢ raapatooGpasosarenem, Tamaansm mia KC- 11,

Puc. 1 Tepsas neGaerpamma, monydennas po cuctemsl SFs - Boxa npm nasnennn 6.5 k6ap.
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GAS HYDRATES. HIGH PRESSURES. SYNCHROTRON RADIATION

Yu.A. Dyadin', A.Yu. Manakov', E.G. Larionov', D.S. Mirinsky', Alexandr V. Kurnosov', AL
Ancharov’, B.P. Tolochko?, M.A. Sheromov’

!Institute of Inorganic Chemistry SD RAS, Novosibirsk, 630090, Russian Federation
*Institute of Solid State Chemistry SD RAS, Novosibirsk, 630128, Russian Federation
Budker Institute of Nuclear Physics SD RAS, Novosibirsk, 630128, Russian Federation

Last time one can observe increasing interest to the gas hydrates that is caused by discovery of
huge deposits of the natural gas in the form of gas hydrates. These deposits are located at the margin
bottom and in the Earth entrails (mainly permafrost regions).

Our investigations of phase equilibria in the water - hydrophobic gas systems at pressures up
to 15 kbar have shown that in the most cases several different hydrates may be formed in each system.
This fact contradicts the traditional opinion that formation of the only gas hydrate is characteristic of
each system (the structure of this hydrate is determined by the size and shape of the hydrate former).
The data, obtained by us, show that structure of the gas hydrate is determined not only by the “host”-
"guest” space complementarity, but also thermodynamic conditions at which the hydrate exists. For
example: formation of three hydrates was observed in the water - Ar, Kr, N,, C;H;, SFs systems and
two hydrates were found in the water - CH, and Ne systems at pressures up to 15 kbar. As it was
found recently one more hydrate exists in the water-Ar system which is stable at P>20 kbar [1].
Structural information concerning the high pressure gas hydrates is very poor due to the difficulties in
the X-ray experiment at high pressures. Use of the synchrotron X-ray radiation allows to overcome
these problems because high-intensive radiation with variable A may be used in this case. The first
experiments have shown that in the water - SFs system (CS-II gas hydrate forms in this system at
ambient conditions) at pressures higher 50 MPa the CS-I gas hydrate forms. This is the first reliable
data which shows that CS-I gas hydrates may be formed by the typical CS-II hydrate former.

Fig. 1 The first Debye-Scherrer X-ray pattern ob
pressure 6.5 kbar.

ed in the water - SF; system at

References:
L. H.T.Lotz, J.A.Schouten, J.Chem.Phys., 1999, v.111, N22, 10242-47.
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6-122 :
JIMHAMUKA OBPA30BAHUS YACTHUIL KOHAEHCUPOBAHHOM ®A3bI
ITPU AETOHALIUU B3PBIBUATHIX BEIHIECTB.

Anemaes A. H.', 3y6kos I1. W%, Kymananos I'. H.', Jlyxessrunxos BAZ
Jlsxo H. 3.2, Mumzes C. K., Ter K.A % Turor B. M., Tonouxo B. 1.,
®enoros M. I'.', Illepomos M. A

! Hucmumym adepuoii gusuxu um. Eyoxepa CO PAH
?Huemumym zudpodunamuxu um. Jlaspenmsesa CO PAH
*Hucmumym xumuu meepdozo mena u mexanoxumuu CO PAH.

Cunres ynprpagacnepcasrx anvaszos (YJIA) npu aeromammm B3pesdateix Bemecte (BB) ¢
BBICOKAM OTPHIATENbHBIM KHCIOpoAHbIM GamancoM obnapyxkeH Gomee 20 ner Tomy Hasan. Opmako,
HECMOTPS HA MHOTOYHCIIEHHBIE HCC/IENOBAHAS KOHJAECHCAIMM YIJIEPOJA B JETOHALMOHHEIX BOJHAX
obmenpuHEITOH MOJENH SBICHHS HET.

DxcnepAMEHTATBHBIC HCCnenoBaHus cuuTe3a VA B IeTOHAIHOHHBIX BONMHAX B TPOTHIE H €r0
CIylaBax ¢ TEKCOTEHOM H TPH YAAPHOM CXKaTHH OPraHHYeCKHMX BEIIECTB TIOKA3amH, 4TO
pacrpeJeeHue alMasHbIX YaCcTHI IO pa3mepaM (cpexruit pasmep 4-5 HM) NPakTHYECKH HE 3aBHCHT
OT YCTOBHH NMpPOBEAECHHA KCTICPHMEHTOB M OT AWamerpa 3apsama. Ha stom ocHoBanmm Obin caenan
BEIBOA 00 06pa3oBaHHU aIMA30B B 30HE XUMHYECKOH PEAKIHH.

—=—B TNT, p = 1,56, (+26)
—s—C SAXS, TG50/50

—a—D SAXS, TNT, p= 1,6
1 | ——E INT. p=16.(+20) I
120 | —e—F SAXS, TNT, p=1,56 "‘I}.‘ﬂ-""’

140 4
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B npemnaracMom JOKNaze NPHBEACHB! PE3yJbTaThl SKCIEPHMEHTOB TI0 MAaJOYTIIOBOMY
penreHosckoMy paccesanio (MYPP) CH Ha BO3HHKAOmMHX B JETOHALMOHHBIX BONHAX HacTHIAX
KOH/ICHCHPOBAHHOM (assl yriepoja, H no U3MEPEHHIO H3MEHEeHHs rnoTHoctH BB mpu aeronauun no
HHTCHCHBHOCTH MPOXOAALIET0 H3TyYCHHUS.

Usmepenns MYPP npoeoaumuce B AETOHAIMOHHBIX BONMHAX B TPOTHJIE H €ro CIUiaBax ¢
TeKCOTEHOM, B TIPECCOBAHHBIX H HACBIITHBIX OKTOTE€HE, TEKCOTEHE, TIHE W HEKOTOPHIX Apyrux BB.

Ha pucynke npHBeCHBI PE3yIbTaTH AKCIIEPHMEHTOB Antst TpoTaaa u TT'50/50.

INonyuennsie curnanst MYPP cpasrmBammch ¢ pacrmpesencHHeM 3IEKTPOIPOBOAHOCTH B
ACTOHAIIMOHHOM BOJIHE B TPOTHIIC H B OKTOTCHE, MOYYCHHBIC B HE3aBHCHMEIX SKCTICPHMEHTAX.

AHanu3 MoMyYEHHBIX PE3y/IbTATOB TO3BOIAET 0OOCHOBAHHO MPEATIONOXKHTH, YTO KOH/ACHCAIHSA
cBODOZHOrO yruepoja NMPOMCXOAMT HE TOJBKO B 30HE XHMHYECKOH PEaKIHH, a MPOJOKASTCH H B
pasneTalomuxcs NPOAYKTaxX JACTOHAIMH. JIEKTPONPOBOAHOCT: 33 JETOHANHOHHEIM (PpoHTOM
HENOCPEACTBEHHO CBA3aHA CO CBOOOAHBIM YIIIEPOAOM H €0 KOHACHCALHEH.

[Masen UBanosuu 3yOkos zubk@hydro.nsc.ru
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THE DYNAMICS OF THE CONDENSED PHASE FORMATION BEYOND A DETONATION

WAVE.

AN.Aleshaev', M.G Fedotov', G.N Kulipanov', L.A Lukianchikov? , N.Z.Lyakhov’,
S..Mishnev', K. A Ten’, V.M.Titov’, P.I.Zubkov?, M.A Sheromov', B.P.Tolochko®

! Bunker Institute of Nuclear Physic, Novosibirsk, 630090, Russia
’Lavrentiev Institute of Hydrodynamic, Novosibirsk, 630090, Russia
*Institute of Solid State Chemistry and Mechanochemistry, Novosibirsk-128, Russia.

The diamond-like microcrystalline phase formation beyond a detonation wave in explosives
with negative oxygen percentage has been found more than 20 years ago. However, the generally
acceptable model of this process is absent in spite of the multiple researches.

The experimental studies of diamond synthesis beyond a detonation wave in trinitrotoluene
(TNT) and in its alloys with hexogene(RDX) and beyond a shock-wave compression of organic
compounds showed that the size distribution for diamond particles is practically independent on an
experiment condition (the medium size of the particles is about 4-5nm). As a sequence it was assumed
a diamond phase formation in the zone of chemical reaction.

In the presented paper the main results of a measurement of the small-angle X-ray diffraction
(SAX) by the particles of the condensed phase of carbon and of a measurement of explosive density
variation in detonation wave are described. SAX measurements were performed for detonation waves
in trinitrotoluene, its alloys with hexogene and for a number of other explosives.
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The figure are shown the experimental results for trinitrotoluene and for TNT/hexogen alloy
(TG 50/50).

The SAX signals were compared with distribution of electrical conductivity in detonation wave
for TNT and for octogen corresponded by the independent experiments. The analysis of obtained
results valid to assume that free carbon condensation takes place not only in zone of chemical reaction
but continues in the vanish products of detonation. Electrical conductivity beyond the detonation front
is directly connected with free carbon and with its condensation.

Pavel Zubkov zubk@hydro.nsc.ru

6-107
CTPYKTYPHBIE U3SMEHEHHS B TI-ZR 30JIb-T'EJIb CHCTEMAX
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