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ÑÎÄÅÐÆÀÍÈÅ

Å.À.Êóäðåíêî, Â.Ðîääàòèñ, À.À.Æîõîâ, È.È.Çâåðüêîâà,
È.È.Õîäîñ, Ã.À.Åìåëü÷åíêî
ÑÈÍÒÅÇ È ÌÎÐÔÎËÎÃÈß ÍÀÍÎÑÒÐÓÊÒÓÐ SIC ÏÐÈ ÊÀÐÁÎÒÅÐÌÈ×ÅÑÊÎÌ ÂÎÑÑÒÀÍÎÂËÅÍÈÈ
ÄÈÎÊÑÈÄÀ ÊÐÅÌÍÈß.......................................................................................................................................................... 5

Èññëåäîâàí ñèíòåç íàíîêðèñòàëëîâ SiC ìåòîäîì êàðáîòåðìè÷åñêîãî âîññòàíîâëåíèÿ êîëëîèäíîãî äèîêñèäà êðåìíèÿ
ïðè òåìïåðàòóðàõ 1700, 2100 è 2200Ê. Ïðè òåìïåðàòóðå 1700Ê áûëè ïîëó÷åíû SiC íàíîâîëîêíà ñ äèàìåòðîì îò 20 äî 200
íì è äëèíîé, äîñòèãàþùåé íåñêîëüêî äåñÿòêîâ ìèêðîí. Ðåíòãåí-äèôðàêöèîííûé àíàëèç (XRD) è ïðîñâå÷èâàþùàÿ ýëåê-
òðîííàÿ ìèêðîñêîïèÿ (TEM) ïîêàçàëè, ÷òî âîëîêíà èìåþò ïðåèìóùåñòâåííî 3Ñ-SiC ñòðóêòóðó ñ âûñîêîé ïëîòíîñòüþ
äåôåêòîâ óïàêîâêè. Áûëî îáíàðóæåíî òðè òèïà íàíîâîëîêîí: (i)�íàíîâîëîêíà ñ ìîðôîëîãèåé ãåêñàãîíàëüíîé ïðèçìû è
îñüþ ðîñòà [111]; (ii )-íàíîïëàñòèíû ñ ïîïåðå÷íûì ñå÷åíèåì áëèçêèì ê ïðÿìîóãîëüíîìó è íàïðàâëåíèÿìè ðîñòà [110],
[112], [113] è [331]; (iii ) - áàìáóêîîáðàçíûå íàíîâîëîêíà, ñîñòîÿùèå èç øèðîêèõ ñåãìåíòîâ ñ ñîâåðøåííîé 3Ñ-ñòðóêòó-
ðîé. Ïîâûøåíèå òåìïåðàòóðû ïðîöåññà äî 2100-2200Ê ïðèâåëî ê ðàäèêàëüíîìó èçìåíåíèþ ìîðôîëîãèè íàíîêðèñòàë-
ëîâ êàðáèäà êðåìíèÿ. Ïðîâåäåí òåðìîäèíàìè÷åñêèé àíàëèç âîçìîæíûõ ðåàêöèé â èññëåäóåìîé ñèñòåìå. Îñîáîå âíè-
ìàíèå óäåëåíî ìåñòàì çàðîæäåíèÿ è ìåõàíèçìàì ðîñòà íàíîâîëîêîí (ñ. 5-22; èë. 13).

×åñíîêîâ Â.Â., ×è÷êàíü À.Ñ., Çàéêîâñêèé Â.È., Ïàóêøòèñ Å.À., Ïàðìîí Â.Í.
ÏÎËÓ×ÅÍÈÅ ÓÍÒ-SiO2 ÊÎÌÏÎÇÈÒÎÂ Ñ ÈÑÏÎËÜÇÎÂÀÍÈÅÌ ÎËÈÃÎÌÅÒÈËÃÈÄÐÈÄÑÈËÎÊÑÀÍÀ
Â ÊÀ×ÅÑÒÂÅ ÏÐÅÄØÅÑÒÂÅÍÍÈÊÀ SiO2 ........................................................................................................................................................................................................................................................23

Ðàçðàáîòàí ìåòîä ñèíòåçà ÓÍÒ-SiO2 êîìïîçèòà ñ èñïîëüçîâàíèåì îëèãîìåòèëãèäðèäñèëîêñàíà (ÎÌÃÑ) â êà÷åñòâå ïðåä-
øåñòâåííèêà SiO2. Íàëè÷èå àêòèâíîãî âîäîðîäà â ñîñòàâå îëèãîìåòèëãèäðèäñèëîêñàíà ïîçâîëèëî äîñòè÷ü õèìè÷åñêîãî
âçàèìîäåéñòâèÿ ìåæäó ïîâåðõíîñòüþ óãëåðîäíûõ íàíîòðóáîê è íàíåñåííûì ñëîåì îêñèäà êðåìíèÿ. Èññëåäîâàíî âëè-
ÿíèå ïëåíêè îêñèäà êðåìíèÿ íà  îêèñëåíèå ÓÍÒ êèñëîðîäîì. Óñòàíîâëåíî, ÷òî ñêîðîñòü îêèñëåíèÿ ÓÍÒ- SiO2 êîìïîçèòà
óìåíüøàåòñÿ ïðèìåðíî íà ïîðÿäîê ïî ñðàâíåíèþ ñ èñõîäíûìè ÓÍÒ. Èçó÷åíû ìîðôîëîãèÿ è ñòðóêòóðà àìîðôíîãî
îêñèäà êðåìíèÿ, ïîëó÷àþùåãîñÿ ïîñëå îêèñëåíèÿ ÓÍÒ-SiO2 êîìïîçèòà. Èññëåäîâàíà òåðìè÷åñêàÿ ñòàáèëüíîñòü ÓÍÒ-
SiO2 êîìïîçèòà. Óñòàíîâëåíî, ÷òî â èíåðòíîé ñðåäå ÓÍÒ-SiO2 êîìïîçèò îáëàäàåò òåðìè÷åñêîé ñòàáèëüíîñòüþ äî òåìïå-
ðàòóð 1100-1200 îÑ. Ïîâûøåíèå òåìïåðàòóðû ïðîêàëêè äî 1300  îÑ ïðèâîäèò ê ðàçäåëåíèþ ÓÍÒ-SiO2 êîìïîçèòà íà îòäåëü-
íûå ñîñòàâëÿþùèå: ÓÍÒ è ÷àñòèöû SiO2 (ñ. 23-32; èë. 8).

Â.Ñ.Ïîïîâ, Â.Ã.Ñåâàñòüÿíîâ, Í.Ò.Êóçíåöîâ
ÏÎËÓ×ÅÍÈÅ ÍÀÍÎÑÒÐÓÊÒÓÐÈÐÎÂÀÍÍÛÕ ÏÎÊÐÛÒÈÉ SnO

2
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ÌÅÒÎÄÎÌ APCVD Ñ ÈÍÄÓÊÖÈÎÍÍÛÌ ÍÀÃÐÅÂÎÌ ................................................................................................... 33

Âûïîëíåíû ñèíòåç è èäåíòèôèêàöèÿ ÷åòûðåõ ëåòó÷èõ êîîðäèíàöèîííûõ ñîåäèíåíèé îëîâà: [Sn(ÀñÀñ)
2
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2
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[Sn(Í
2
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2
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]·18Ê6, [Sn(18Ê6)Cl

4
], [Sn(Í

2
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Cl

4
]·15Ê5. Ñèíòåçèðîâàííûå ñîåäèíåíèÿ èñïîëüçîâàíû â êà÷åñòâå íîâûõ ïðåêóð-

ñîðîâ ïîêðûòèé äèîêñèäà îëîâà â õèìè÷åñêîì ïàðîôàçíîì îñàæäåíèè ïðè àòìîñôåðíîì äàâëåíèè (APCVD) íà óñòàíîâêå
ñ èíäóêöèîííûì íàãðåâîì â çîíå äåñòðóêöèè. Ïîëó÷åííûå ïîêðûòèÿ îõàðàêòåðèçîâàíû êîìïëåêñîì ôèçèêî-õèìè÷åñêèõ
ìåòîäîâ àíàëèçà. Èññëåäîâàíà âçàèìîñâÿçü ìîðôîëîãèè ïîêðûòèé è èñïîëüçîâàâøèõñÿ ïðåêóðñîðîâ (ñ. 33-43; èë. 6).

Ë.Â. Ëåñíÿêîâà, Ò.À.Àêîïîâà, Ã.À.Âèõîðåâà, Í.Ñ.Ïåðîâ, À.Í.Çåëåíåöêèé
ÂËÈßÍÈÅ ÓÑËÎÂÈÉ ÒÂÅÐÄÎÔÀÇÍÎÃÎ ÏÎËÓ×ÅÍÈß ÏÐÈÂÈÒÛÕ ÑÎÏÎËÈÌÅÐÎÂ ÕÈÒÎÇÀÍÀ
È ÏÎËÈÂÈÍÈËÎÂÎÃÎ ÑÏÈÐÒÀ ÍÀ ÈÕ ÑÒÐÎÅÍÈÅ È ÐÀÑÒÂÎÐÈÌÎÑÒÜ .................................................................. 44

Â óñëîâèÿõ âîçäåéñòâèÿ äàâëåíèÿ è ñäâèãîâûõ äåôîðìàöèé â îïûòíî-ïðîìûøëåííîì äâóõøíåêîâîì ýêñòðóäåðå ïîëó÷å-
íû âîäîðàñòâîðèìûå ïðèâèòûå ñîïîëèìåðû õèòîçàíà è ïîëèâèíèëîâîãî ñïèðòà. Íà ïåðâîé ñòàäèè îáðàáîòêå ïîäâåðãà-
ëàñü ðåàêöèîííàÿ ñìåñü, ñîñòîÿùàÿ èç òâ¸ðäûõ NaOH è õèòèíà. Ê ïîëó÷åííîìó ùåëî÷íîìó õèòîçàíó äîáàâëÿëè ÏÂÀ è
ïîâòîðíî ýêñòðóäèðîâàëè. Âëèÿíèå ñîîòíîøåíèÿ êîìïîíåíòîâ ðåàêöèîííûõ ñìåñåé è ÌÌ èñõîäíîãî ÏÂÀ íà ñòðóêòóðó
è ñâîéñòâà ïðîäóêòîâ èññëåäîâàëîñü ìåòîäàìè ýëåìåíòíîãî àíàëèçà, âèñêîçèìåòðèè, ÈÊ-ñïåêòðîñêîïèè, ïðîòîííî-
ìàãíèòíîãî ðåçîíàíñà è ãåëüïðîíèêàþùåé õðîìàòîãðàôèè (ñ. 44-55; èë. 6).

Â.ß.Âàðøàâñêèé, Â.À.Ìîðîçîâ
Î ÃÐÀÔÈÒÈÐÓÅÌÎÑÒÈ ÓÃËÅÐÎÄÍÛÕ ÂÎËÎÊÎÍ ÈÇ ÏÎËÈÀÊÐÈËÎÍÈÒÐÈËÜÍÛÕ ÂÎËÎÊÎÍ ........................... 56

Ìåòîäîì Ðèåòâåëäà (ïîëíîïðîôèëüíîãî àíàëèçà) èññëåäîâàíû ñòðóêòóðû ãðàôèòèðîâàííûõ óãëåðîäíûõ âîëîêîí,
ñîäåðæàùèõ ñîåäèíåíèÿ âíåäðåíèÿ áîðà. Ìåòîä Ðèåòâåëäà ïîäòâåðäèë ñïîñîáíîñòü áîðñîäåðæàùèõ óãëåðîäíûõ
âîëîêîí ê ãðàôèòàöèè ïðè âûñîêîé òåìïåðàòóðå è ïîçâîëèë âûÿâèòü, ÷òî ñòðóêòóðà âîëîêîí ëó÷øå îïèñûâàåòñÿ â
ðîìáîýäðè÷åñêîé ìîäåëè ñòðóêòóðû ãðàôèòà (ñ. 56-62 èë. 3).
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Synthesis of SiC nanocrystals by carbothermal reduction of colloidal silica at temperature of 1700, 2100 è 2200Ê has been
studied. The nanocrystals at 1700K a shape of nanowires of a diameter between 20 and 200 nm an a length of tens to hundreds
of microns. The X-ray diffraction (XRD) and transmission electron microscopy (TEM) analysis have shown the beta-SiC
structure of the nanowires with a high density of stacking faults.The three types of the nanowires have been found: (i) -
hexagonal nanowires with the [111] growth direction; (ii) -nanobelts with a rectangle-like cross-section and the [110], [112],
[113] or the [331] growth directions; (iii) - «bamboo-like» nanowires, formed by wide segments with the perfect beta-SiC
structure. Enhancing the process temperature up to 2100-2200K leads a major change in the SiCnanocrystal morphology. A
thermodynamic analysis of possible reactions in the system was performed. Special attention was paid to nucleation sites and
growth mechanism of nanowires (p. 5-22; fig. 13).
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OF OLIGOMETHYLHYDRIDESILOXANE AS THE PRECURSOR OF SiO2 ........................................................................................................................................................23

A new method of fabrication of CNT-SiO2 composite is developed. The oligomethylhydridesiloxane (OMHS) was used as the
precursor of SiO2. The presence of active hydrogen in the composition of OMHS made it possible to reach the chemical
interaction between the surface of carbon nanotubes and the deposited layer of the silicon oxide. An effect of the silicon oxide
film on the oxidizing ability of CNT is studied. It is found that the  oxidation rate of the CNT-SiO2 composite decreases
approximately by an order of the magnitude in comparison with the virgin CNT. The morphology and structure of the amorphous
silicon oxide obtained after oxidation CNT-SiO2 composite were studied. The thermal stability of the CNT-SiO2 composite was
also studied. It is found that the CNT-SiO2 composite is thermally stable up to temperatures of 1100-1200 oC. An increase in the
temperature of head tempering to 1300 oC leads to separation of CNT-SiO2 composite into individual components: CNT and
particles of SiO2 (p.23-32; fig. 8).
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In this paper four volatile tin coordination compounds [Sn(ÀñÀñ)
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]·18Ê6, [Sn(18Ê6)Cl

4
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]·15Ê5 were

synthesized and identify. Synthesized compounds were used as new precursors for tin dioxide coatings in atmospheric pressure
chemical vapor deposition (APCVD) at the facility with induction heating in destruction zone. The coatings were characterized with
physicochemical methods of analysis. Relationship of coatings morphology and precursors was investigated (p.33-43; fig. 6).

L.V.  Lesnyakova, T.A. Akopova, N.S.Perov, G.A. Vikhoreva, A.N.Zelenetskii
AN EFFECT OF CONDITIONS OF SOLID-STATE SYNTHESIS OF GRAFT COPOLYMERS CHITOSAN
AND POLYVINYL ALCOHOL ON THEIR STRUCTURE AND SOLUBILITY........................................................................44

Water-soluble graft copolymers of chitosan and polyvinyl alcohol were obtained in an experimental twin-screw extruder, in
which pressure and shear strains were applied. On the first stage, the reaction mixture  of solid NaOH and chitin was treated. To
a product produced chitosan alkaline PVA was added and re-extruded. An effect of ratio of the components of reaction mixtures
and MM PVA source on structure and properties of the products were examined by elemental analysis, measuring viscosity, IR
spectroscopy, NMR and gel - chromatography (p. 44-55; fig. 6).

ON GRAPHITISING PAN-CARBON FIBRES..........................................................................................................................56

X-ray powder diffraction patterns of boron-containing carbon fibres were analysed using the Rietveld method. Rietveld
refinements confirm  possibility of carbon fibers contained boron to graphitization at high temperature. A age of the Rietveld
refinement technique allows   revealing that the structure of carbon fibres is better described by the rhombohedral model of
graphite structure (p. 56-62; fig. 3).
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