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CARBONACEOUS CONNECTIONS AND OXIDE OF SILICON
IN NANOWORLD

Abstract. The compounds of CmHnand SimOn types are the steady and widespread massive material innormal
conditions. In terms of carbon particles selected in Kazakhstan deposits, it was established, that all types of particles
identified by the classification of nanoforms during synthesis exist in natural conditions in the deposits.. In many
cases the formation of nanosizeparticles associated with "capture" of inclusions. Assumptions about dimensions of
inclusions were made.

Example of reconnaissance — surveyed systematization of twenty — five objects for the identification of pro-
mising deposits are given. The areas, perspective for extraction of formed forms are not those for the formed
graphites. The probable model of carbon behavior in the nature was described.

Carbonaceous matter (oxide of silicon) and its composites are capable to become a natural raw material.

Key words: nanosize, carbonaceous particles, inclusions, deposits.

Introduction. The world has already enteredinto thenanoera and it is difficult to find the sphere of
human activity wherever nanosized particles are not used. Now it is time when unusual properties of
nanomaterials were already discovered. The world has passed to a directed study of the properties of
specific materials involving nanoscale formations. Moreover, many composite materials will be obtained
in several stages. Hard core of nanowaves are obtained by physical chemistry methods, but because of
small quantities of the product it does not satisfy the demand of the industry. We are faced with the task of
finding the sources of nanosubstances in nature. It will be a new raw material. Based on knowledge of
nanoparticles, data on synthesis processes and geological conditions of genesis [1, 2], we can predict the
occurrence of these particles in known (analytically studied) deposits. For the initial studies, the most
common carbon and siliceous components of rocks and ore materials are selected. Carbon shales are
considered promising in research for carbon. A reconnaissance survey for the content of natural substance
nanoforms are carried out for more than 25 developing processes. Fields of primary research have been
identified, nanoforms isolated by chemists have been found.

Combinations of CmHn and SimOn. Carbon combinations and silica (oxideofsilicon) are one of the
most common minerals on Earth. Therefore, we began to study nanoscale rocks from them. Carbon and
silicon are elements of group 4, 2 and 3 periods of the periodic table. They can both give and receive
electrodes, attaching other elements. The combinations formed in most cases of the type CmHn and
SimOn (for example, CH, and Si0,) were considered. When formed from the galactic cloud of hydrogen —
they are formed among the first and are sufficiently stable in terrestrial conditions. Moreover, if
compounds of CmHn type can be found in gaseous (gas), solid (carbon, shales) and in the liquid state
(oil), then compounds of the SimOn type are found mainly in the form of solid compounds (quartz).
Carbon and its compounds have different forms (CHa, C;H, ..., CO ....). But they all turn into carbon (C) at
low temperatures. SimOn compounds are stable under the same and higher temperature conditions and do
not convert to silicon (Si).

The substance formed in natural conditions has a mass of inclusions, which complicates its diagnosis.
At the same time, the same substance synthesized from a finite number of certain atoms, under given
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conditions, has practically no foreign impurities, it is "pure", and can be diagnosed [3-6]. There are many
works devoted to the study of the characteristics of synthesized substances and their application. This
became the basis for research and comparison of substances obtained from two methods — synthesized and
found in deposits.

Due to the formation of the substance occurs at a nanoscale level, not individual chemical elements,
but the forming substances were investigated. Sample preparation and research were conducted under the
same conditions. Visualization of objects was carried out with the help of a transmission electron
microscope [7, 8]. According to the previously made classification of morphostructures of synthesized
objects, their formation in nature was predicted (formation in a nanozone, hierarchical scheme). Then,
according to the received data, natural objects were investigated.

Types of particles. More than 25 deposits/developing process were analyzed for the presence of
nanoparticles analogous to synthesized ones. To find the nanoforms in their material, the deposits were
selected along the known synthesis conditions. With a possible coincidence of the conditions of synthesis
and natural conditions all forms of particles of nanosubstance predicted by chemical science were found
[9-11]. However, in nature, due to the influence of environmental conditions, non-standardized contribu-
tion of catalysts, the presence of a more complex environment, etc., the morphology of some nanoparticles
is slightly different from the synthetic (initial — reference) nanoscale particles (Table). For example, in the
presence of tubular particles of big diameter the "sagging" individual parts is possible. The uncontrolled
surface of the tube can form a structure resembling a launder (Bekenov's new mineral [12]). In the
synthesis processes, giant nanotubes are observed. Their walls contain graphite compounds and, therefore,
do not bend under their own weight.

The forms of nanoparticles found in nature

1 | Roundshape Gold grain, V. Matvienko; opals, sintered and «adherent» particles (TEM, IGS)
2 | Tubes Fiber rocks; «graphite structures»; new mineral, G. Bekenova (TEM, IGS)
3 | Fibres Copper-palladium mesh (TEM, IGS)
4 | Films ucovers Graphite, carbon (TEM, IGS)
5| Cloud particles In all natural samples (TEM, IGS)
6 | Active particles Particle edges
7 | Particles with regular crystallographic | Nanodiamonds from Yakutia and Bakyrchik (TEM, IGS)
projections

Table shows the observed nanoforms of particles, analogs to synthesized particles (the second
column), mineral species, research authors, instrument and place where images of nanforms were obtained
(third column).

The table is agreed with numerous reports carried out at the Institute of Geology works.

Inclusions. Under formation of nanoparticles in nature, carbon compounds (and silica) should release
inclusions. Inclusions — impurities (including ore) may differ in location in the carbon-bearing matter [13]
(Figure).

An ionic level of inclusions is possible (Figure, a). It is formed by inclusions in a lattice constructed
of atoms. For layered minerals, for example graphites, this is an occurrence in layers of graphs/graphenes
(entry into their crystal lattice, according to the hierarchical scheme this corresponds to the first level). In
this case uncharacteristic minerals are formed. The average (stoichiometric) composition of these phases
can correspond to one of a number of compounds. The final members of the series are pure (with un-
broken stoichiometry of allotropic compounds - simple in the crystallographic formula) minerals.

Inclusions can be at the atomic-molecular level (Figure, b), which is typical for a mixture of
individual molecular forms (minerals). For carbon, this level is formed from individuals (impurities)
entering the layered structures (as in the formation of graphite layers).

Inclusions can be in cluster form (Figure, c), which is obtained by closing the connections inside the
substance/impurity. Such formations are distinguished in placers in the form of "rounded-sintered" nug-
gets. According to the hierarchical scheme — this phenomenon corresponds to the second and higher levels
of nanosubstance formation.
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Ocurrence of an impurity in layers of graphite:
a — the layers forming graphite; b, ¢ — impurities.

Probably, the levels of composite compounds should correspond to the same levels (ionic, molecular
and cluster compositional compounds).

The dispersed carbons themselves can also have chemically unconnected (independent) clusters —
numazenes (similar to small fullerenes).

The formation of monocrystals of diamonds and quartz, probably goes on a different way. Carbon in
a hierarchical scheme can form compounds of the first stage, on the basis of atom. Silica belongs to the
second stage, that means, compositions based on the SiO, molecule are dominated (octahedral or tetra-
hedral crystallographic forms). The formation of quartz, as described by N. Shabanova, [14], is derived
from unsaturated solutions.

The morphostructures of synthesized nanosized particles are much richer than natural formations.
Probably, it is due to the "limit" effect of the elements diversity involved in the formation of matter in
natural nanozones.

In natural phenomenon was established the prevalence of cloudy-film structures of carbonaceous
matter. The matter is able to form the unique shells on the boundaries of the mineral matrix particles, thus
forming composite compounds [15]. Composite materials are also in demand in the industry.

From theoretical research follows practical conclusions. Where the extracted phase and dimensions of
the ore body can be formed, dimension (the size of the dispersion to which the rock is to be crushed) and
extraction technology (including the extracted element). All this determines the complex of technological
problems of using minerals and, so far not taken into account, new properties of mineral raw materials.

Classification of objects. Reconnaissance studies have allowed us to classify objects according to
certain parameters (DTA, XRF, TEM) in turns of research.

There are the most promising deposits for the searching a nanostructures Maykol deposit, Siyakezen,
Akzhaylau-2, and Karaganda coal basin. The Maikol deposit contains bulk particles of graphites and
prospective generating graphene/grafan. Siyakezen's deposit contains bulk particles of graphite, and in
intermountain valleys, there are particles formed during local ignition of "fluids" - gases. The occurrence
of Akzhaylau-2 may contain diamond-like forms, the formation of which may also be associated with the
release of gas fluids. Deposits of Karaganda coal basin contains bulk particles of graphite and can contain
diamond-like forms, the formation of which can also be associated with the release of gas fluids.

Then there are the deposits of the second stage: Karasai, Koksu, Oikaragai, "Ayuly", Tekeli, etc.

Model. Probably, "carbon cycle in nature" is as follows. In parent rocks, all carbon is in compounds.
After the expiration of the time, the rocks are transformed, and the carbonaceous masses begin to separate,
... including carbonaceous shales (in these thermodynamic conditions, the carbon in the shales forms a
layered system). The formed schistose structures are probably related to the penetration of carbonaceous
substances through the schistosity of the rocks. Schistosity is accompanied by the formation of
graphene/graphane and graphite. Next comes the release of carbon gas from the original ground. There is a
decrease in the length of the crystal structures. In natural objects discoloration of carbonaceous matter is
observed. The "washout" of dispersed (nano-sized) carbon leads to the appearance of structures released
from the «original ground» that are similar to Raskelite. "Nonvolatile" fine dispersed nanosized
carbonaceous substance, getting into the soil, turns into a suspension (amorphized) and colloid, and
washed out by atmospheric and ground water. It is possible the formation of secondary forms. As for the
siliceous compounds, they obviously undergo the same transformations. But unlike carbon, which can
form structures of atoms (beginning with the first level in a hierarchical scheme made by chemists), the
formation of SimOn structures occurs from the second — molecular level.
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The probable presence of "graphite” structures may lead to the appearance of graphite degree of
order in general non-graphite layered structure [16]. In the weathering zone massing the formed graphites
and the products of their decay/growth. Together with the amphysized particles there are two-three-
dimensional structured particles and various graphites — well-structured formations.

Conclusion. There is always a risk that, it is necessary to determine the priority of the investigation
of deposits/manifestations according to another principle. The exhalation of natural nanoforms, similar to
those synthesized, may not be in the first place. But studies of developed structures exclude the priority of
studying deposits, where graphene or composites based on shell structures (capsules) of carbon and silica
are expected. The extraction of the found substance (carbon particles and silica) is not immediately
profitable, as it requires new technologies for extraction, transportation and processing. It is also necessary
to clarify the existence in nature of nurnazenes, with prospective application.

Carbonaceous matter (silica) and its composites can and should become a natural mined raw material.

The science of nanosubstance is at the beginning, but it is stimulated by nanotechnologies, which
requires new materials for obtaining new, more profitable goods. And this explains the lack of a sys-
tematic approach to research. But only systematic research can lead society to the desired result. There is a
research at the nanoscale level of the phases - inclusions (including ore) in all rock-forming minerals.
There is a selection of material on the phases of available chemical and other data with mathematical
confirmation of frequency.

Probably, soon it will be possible not only to distinguish the impurities entering into the graphene
structure and between the layers of graphene, in the graphite structure and between the packing of gra-
phites, but also purposefully to extract this phase. Then, ore mining technologies in carbonaceous shales
will become non-waste, and synthesis in limited amount will be changed by extraction in applied volume.
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K. Y. Corbacs aTbIHAAFBI TCOTOTHSIIBIK FHUTBIMAAP HHCTHTYThL, CoTOacB yHuBEpcuTeTi, Anmarsl, Kazakcran
HAHOMUWPAEI'T KAPBOH KOMIIOHEHTTEPI MEH KPEMHE3EM

Annoramusa. CmHn sxoHe SimOn THOiHZETI KOCBLIBICTAP OCHI reoc(epablK >KaFaaiaa TYPAKThl KOHC KCH
TapaJFaH TacTap 00JbIm TaObUIaAbl. KA3aKCTAHABIK KCH OPBIHIAPBIHAA TAHJAI AJBIHFAH KOMIPTCKTI Oe/MIeKTepaiH
MBICAJTBIHIA CHHTE3 KE3iHAC HAHO TYPJCPAIH XKIKTETyIMCH aHBIKTAIFAH OOMIECKTEPAiH OApIIBIK TYpICpi KEH OpPBIH-
JApBIHAAFBI TaOWFH JKarainapaa Oap ekeHairi aHbIKTaaasl. KenmTercH sxargaiinapaa HaHOemueMIi OeueKTepais
KAJIBINTACY bl HHKIO3HAIAPABIH «OachI ajbIHYbIHA» OAHIaHBICTHL. MHKIFO3USHBIH 6IIEeMACP] Ty pajibl 6omkaMaap
KaObIITaHATIBL.

Kenemreri 6ap KeH OpBIHAAPBIH AHBIKTAY YIIIH Oapay-i3AecTipyre ajabIHFAH >KUbIPMA OeC OOBEKTIHI JKYHEIICH-
IIpyTre MbICAJ KSATipiUIreH. ATTBIHFAH HBICAHZAPBI ATy YIUiH NMEPCICKTHBAIBI OOIBIN TAOBUIATHIH OOJBICTADP KAJIBII-
TacKaH rpadurrepre ykcac emec. TaOHFaTTaFbl KOMIPTCKTI MiHE3-KYJIBIKTBIH BIKTHMAJI MOACTI CHIIATTAJIFAH.

Kewmiprekri 3aTTap (KpeMHE3EM) KHE OHBIH KOMIIO3UTTEP] TAOUFH MUHEPAJIIbI NIHKi3aT OOy b MYMKIH.

Tyiiin ce3aep: HAaHOKYPBUIBIMIBL, KOMIPTEKTI O6MIEKTEP, KOCBIHABLIAD, KEHIEP.

T. A. IllaGanosa, B. A. I'taroies
WHcruryT reonornueckux Hayk mM. K. Y. Carnaesa, YHusepcurer Carnacsa, Anmarsl, Kazaxcras.
YIJIEPOJMCTHIE COEIAHEHAA U KPEMHE3EM B HAHOMUPE

Annoramus. Coeaunenus Tuna CmHn u SimOn ABIAIOTCS YCTOHYHBBIMA H PACIPOCTPAHCHHBIMH MOPOJAMH B
HOPMAIbHBIX YCIOBMAX. Ha mpuMepe yriepoaHbIx 4acTul, 0TOOpaHHBIX B Ka3aXCTAHCKUX MECTOPOXKACHHAX yCTa-
HOBJICHO, 4TO BCE BHbI YACTHII, BHIICICHHbIC KIacCH(puKamuen HaHO()OPM NPH CHHTE3e, CYINECTBYIOT B IPUPOIHBIX
VCIOBUAX B MECTOPOKACHIAX. BO MHOTHX Ciy4asx B 0Opa30BaHHEC HAHOPA3MEPHBIX YACTHUIl CONPSDKECHO C «3aXBa-
TOM» BKIFOUCHUH. CAETaHBI MPEIMOIONKEHHSA O PA3MEPHOCTSX BKIFOUCHHH.

[IpuBeneH mpuMep CHCTEMATH3ALMH PEKOTHACHHPOBOYHO-00CICIOBAHHBIX JBAAUATH IATH OOBEKTOB IS BBI-
JETICHIS MEPCICKTHBHBIX MECTOPOXKACHHHN. [Tmomany, nmepcnekTUBHbIE A1 J0Obrm oOpasyromuxcs GopM, HE sB-
JUTEOTCS TAKOBBIMH LT C(POPMHUPOBAHHBIX rpaduTos. Omucana BeposTHAS MOJCTb IIOBEACHHS YIIEpOaa B MPUPOIE.

Yrrepoaucroe BemecTBO (KPEMHE3EM) H €10 KOMIIO3HTBI MOTYT CTATh IPUPOIHBIM JOOBIBACMBIM CHIPBCM.

Kmo4deBbie ci10Ba: HAHOPA3MEPBI, YIICPOAUCTHIC YACTHIIBL, BKIIFOUCHUS, MECTOPOKICHHUS.



