Yro Takoe noaumoppuszm?

ITO CIIOCOOHOCTD XuUMuUuecko2o coedurneHus (To eCTh Habopa JIEMEHTOB, XapaKTCPU3YIOIIMXCS OIl-
PEJCIICHHBIMU CBSI3SIMU M KOOPJMHALIMEH aTOMOB) BCTPEYaThCs B BUJIC Pa3HbIX seuecms (TO eCThb
IFOMOI'CHHBIX (pa3, XapaKTEPU3YIOIIMXCSl ONPE/ICICHHBIMU CBOMCTBAMU U CTPYKTYypoil). Hanpumep,
Sg (pomOuyeckasi 1 MOHOKJIMHHaAs moaudukauuu); C (anma3z u JoHcAcHuT); ZnS (chanepur u
BIOpTUUT); CaCO3 (KaJIbLUKUT U APArOHUT).



Yem l'lO.]'lHMOp(l)l/l3M IPOCTBIX BEIIECCTB OTIHYACTCH OT a.l'l.]'lOTpOl'[l/llrl?

Annomponus — CrioCOOHOCTb MPOCTOI0 BEUICCTBA JAHHOI'O 2JICMCHTA CYILECTBOBATHL B BUJC HE-
CKOJIBKMX XUMHUYCCKUX BEUICCTB; NOIUMOPHU3M — CYLICCTBOBAHUE HECKOJIBKUX MPOCTHIX BEILCCTB,
00pa30BaHHBIX JAHHBIM JIEMECHTOM, B BUJIC OJTHOI'O U TOT'O K€ XMMUUYECKOro coeauHeHus. Hanpu-
MEp, MOHOKJIMHHAsi 1 poMOuYecKass MOAU(PUKALUU CEepbl MOJIUMOPPHBL;, MOHOKJIMHHAS, pOMOUUC-
CKasi ¥ IUIACTHYCCKasi cepa — aJUIOTPOITHbIC MOAU(HKALMU. AJIMa3 U JIOHCACHIUT, rpadut u [B-

rpadut — nomnapHo noJMMop(dHBL, a Bce BMecTe + KapOuH + (QyJuiepeH — aUI0TPOIHbIC MOAU(pUKA-
LUU.



1) AnmMa3 U JIOHCACHINT (Sp -ruGpuamsaius atoMoB yriepoaa, KU = 4 — terpasip); CHHIOHHUS —
KyOHuecKas U rekcaroHajibHasi COOTBE TCTBEHHO.

2) 0- u B-rpadut (sp>-rubpuanszanus aromMos yriuepoaa, KU = 3 — TpeyroibHHK); cTpyKTypa cdop-
MUPOBAHA CJIOSMH, COCTOSIIIMX M3 MPABWILHBIX MIECTHWIEHHBIX KoJjiel. B o-rpadure ciou uepe-
AYIOTCs uepe3 o1uH; B B-rpadure — uepes jiBa.

3) kapOun — OeckoHeuHble Henu P com.

Monekyna ¢ymnepena umeer GopMy yced€HHOro uMkoca’apa U cHopMuUpOBaHa MATH- U LIECTH-
YJICHHBIMH LIUKJIaMKi aToMOB yriiepojaa. KU = 3; atoMsl yriiepoja B BeplIMHAX HCKaXKEHHBIX TPUIO-

HaJIbHBIX I[MUPaAMHUI.



Noncovalent solubilization of hanoheterogeneous astralene-based structures.
The photochemical factor in optical limitation on carbon suspensions
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Scientific Research Institute of Laser Physics, St. Petersburg
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All-Russia Scientific Center S. I. Vavilov State Optical Institute, St. Petersburg

A. N. Ponomarev

ZAO Astrin-Kholding, St. Petersburg
(Submitted January 17, 2005)

Opticheskii Zhurnal 72, 24-28 (July 2005)

Original composites consisting of suspensions of astralenes with luminescent solubilizers in
various solvents have been synthesized for the first time by the method of noncovalent
solubilization. The spectroluminescence characteristics of such composites have been

measured. A band corresponding to the §,, transition between van Hove singularities has been
detected in the 1800-nm region in the absorption spectrum of a suspension of astralenes

in a liquid crystal. The effect of optical limitation of laser radiation has been investigated in certain
composites. A discussion is given of the role of noncovalent solubilization and of the

formation of an ion-radical pair in the photodynamics of optical limitation in carbon
nanoheterosystems. © 2005 Optical Society of America



Astralenes belong to the group of materials that have
become known as fulleroids. The difference of fulleroids
from conventional modifications of carbon is the megacyclic
nature of their molecular structure, which is a collection of
five- and six-member carbon cycles. Astralenes exist in the
form of a dark gray powder, consisting of particles of
toroidal-elbow shape (intergrown nanotubes) with dimen-
sions of several tens of nanometers. It is well known that
astralenes, like carbon nanotubes, can efficiently sensitize the
generation of singlet oxygen. This makes them attractive for
a number of applications."2 However, the fact that the spec-
tral and photochemical properties of astralenes have not been
adequately studied has limited the possibilities of using
them.
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Structural and magnetic resonance study of astralen nanoparticles
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ARTITCEE TENEFO ABSTRACT

Available online 12 November 2008 Using HRTEM, XRD and Raman spectroscopy we demonstrated a polyhedral multi-shell fullerene-like
structure of astralen particles. The polyhedra consist of large defect-free flat graphitic faces connected by

Keywords: ) defective edge regions with presumably pentagon-like structure. The faces comprise a stacking of 20-50

Carbon nanoparticles planar graphene sheets with inter-sheet distance of ~0.340 nm. Average sizes of the particles and their flat

Multi-shell polyhedra

; faces are of ~40 nm and ~15 nm, respectively. EPR spectra of astralen powder reveal two components: a very
Magnetlc resonance

broad signal with AHpp,>1 Tand an asymmetric narrow one centered close to g=2.0. The latter consists of
two overlapping Lorentzian lines. All spectral components are independent of the ambient pressure. The
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Fig. 2(a) shows the XRD patterns of the graphite reference and
astralen powder samples. The former includes narrow peaks of (002),
(100), (101) and (004) crystal planes of bulk graphite. The position of
the (002) peak corresponds to the conventional graphite mean inter-
layer spacing dyg» of 0.335 nm. In astralen powder sample the position
of the (002) peak is shifted to the low angle direction corresponding to
the mean inter-layer spacing dgg, of 0.340 nm between the graphitic
shells in the polyhedral particles. This value is completely consistent
with that obtained by the HRTEM observations.
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Covalent functionalization of polyhedral graphitic
particles synthesized by arc discharge from
graphitet

E. Voss,” B. Vigolo,** G. Medjahdi,” C. Hérold,® J.-F. Maréché,® J. Ghanbaja,”
F. Le Normand® and V. Mamanei©

Carbon materials including carbon nanoparticles, such as nanographite, graphene and graphenic materials,
and carbon nanotubes are known to be highly hydrophobic. Oxidation treatments are widely used as the
best methods to improve their affinity in a liquid medium or a polymer matrix so that they can be dispersed,
handled and processed. Here, we have applied eight different oxidation treatments in order to graft oxygen-
containing functional groups at the surface of polyhedral graphitic particles synthesized by arc discharge from
graphite, also called astralenes. The used functionalization approaches include both standard chemical attack
by strong oxidants and radical functionalization of the sp® network by direct C—C bond opening. Commonly
efficient functionalization methods were unsuccessful to functionalize astralenes while radicals generated
from arylhydrazine could lead to functionalization of the outer surface of astralenes. The occurrence of
functionalization could be shown by TGA coupled with MS and XPS. The reported method represents
the first example of functionalization of astralenes. The efficiency of the applied functionalization
methods is discussed considering the chemical reactivity of different carbon nanomaterials including
graphene and carbon nanotubes.
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Nanosecond formation of diamond and lonsdaleite
by shock compression of graphite

D. Kraus1, A. Ravasioz, M. Gauthierz, D.O. Gericke3, i Vorberger4'5, S. Frydrych6, J. Helfrich6, L.B. Fletcherz,
G. Schaumann®, B. Naglerz, B. Barbrel!, B. Bachmann’, E.J. Gamboa?, S. Géde?, E. Granados?, G. Gregori8,
H.J. Lee?, P. Neumayer®, W. Schumaker?, T. Déppner’, R.W. Falcone!, S.H. Glenzer? & M. Roth®




Xumuueckoe coedunenue — HabOP IEMEHTOB, XaPAKTEPUYIOLIMXCS ONPEICIEHHBIMU XUMHUUECKH -
MU CBSI3IMM U KOOPJMHALIMCH aroMoB. Xumuueckoe sewecmeo — romoreHHasi paza nocrossHHOro
COCTaBa, XapaKTePU3YIOLIAsCs ONPE/ICIEHHBIMU CTPYKTYPOI U CBOMCTBAMMU.

[Ipumepwi: ZnS (chaneput u BIOPTUUT) — OJIHO COCAMHEHUE, HO pa3Hble Xumuueckue Beulectna; C
(asiMa3 u rpadur) — pasHble XMMHUUYECKHE COCAMHEHUSI U pa3Hble BewecTBa; C (ajmas U JIOHC/ICH -
JIUT) — OJIHO COCJIMHEHHME, HO Pa3HbIC XUMUUYECKUE BELIECTBA; S (IUIacTHYECKass U poMOUueckas) —
pa3HbIC XMMHUUYECKUE COCJIMHEHUSI U pa3Hble BeuiecTBa; S10; (KpUCTOOAIUT U TPUIAUMHUT) — OJIHO
COC/IMHEHUE; KBaPLL — JAPYroe XUMMHUYECKOE COC/IMHECHHUE.



Kesaszuxpucmann — T KOHJACHCUPOBAHHOM (Da3bl, B KOTOPOM PaCIIOIOKECHUE aTOMOB YIIOPSII0YCHO,
HO HCIICPUOIUYHO BO BCEX TPEX U3MECPCHUSIX. Hanpumep, umerores Hekpucramuiorpadu-
yeckue ocu cummerpuu (5, 7 u ap.). KBasukpucramibl BCTpEHAIOTCSl Y HEKOTOPbIX MHTEPMETAILIIU-

noB; Harpumep, AlgCulis.
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/Kuokue Kpucmanivi — COCTOSHME BCIIECCTBA, B KOTOPOM OHO 00J1alacT CBONCTBAMU IKUIKO-
CTU(TEKYYCCTbIO) U HEKOTOPbIMU CBONCTBAMU TBEP/IbIX KPUCTAIIOB (AHU30TPOIIHCH ).




Common metallic crystal structures

body-centred cubic (bcc) face-centred cubic (fcc) hexagonal close-packed (hep)

K, Ba, V, W. ATombI pacrnosio:keHbl B BEpIIMHAX U LEHTpe Kyondyeckon siueiiku. KY = 8 (ky0).

Cu, Au, Al, N1, Pb. ATOMBI pacriosio;keHbl B BEpIIMHAX KYOUUYECKOM SIMEHKU U LEHTPAX BCEX
rpanei. KY = 12 (kybookTasap).

Mg, Be, B-Ce, T1, Ti. ATOMBI pacIio/ioKEeHbI B BEPILIMHAX I'CKCArOHAIBHOU SUCHKU U LICHTPE OHOU
U3 JIByX TPUTOHAJIbHbBIX MIPU3M, HA KOTOPBIC SIUCHKY pa30UBACT IJIOCKOCTh, IPOXO/siilasl Yepe3 Ma-
Jyro auaroHalib ocHoBanusl. KU = 12 (rekcaroHajibHbIM aHAJI0T KyOOOKTaApa).



1) Zn, Cd — ctpykrypa Mg, pactsiHyTasi BJ0JIb OCH TPEThEro MopsiaKa.
2) In — crpykrypa Cu, pactsaHyrast B10Jib ocu ueTBEpToro nopsiaka; Hg — crpykrypa Cu, cxaras

B/10JIb OCU TPETHEIrO MOpsiJIKa.
3) La — wersipéxcioiinas [1LIY; Sm — gessitucnoitnas TLITY.

4) a-Po — npocrast kyonueckas kiaaka atomos Po.



B coorBerctBumn ¢ npaswiom HOMm-Po3epu uuciio KOBAJCHTHBIX CBS3CH B KpUCTAJlaX MHEPTHBIX
ra3oB paBHO Hy.t0. [loaTOMy BCe CBsI3M B 3TUX KpUCTasula BaH-JAEp-BAalbCOBbI, TO €CThb — HECHa-
npasJjcHHbIC. Takum 00pa3zoM, CTPYKTYpPbl OTBEPACBLINX UHEPTHBIX I'a30B U METAJLIOB CXOKU U MO-
ryT ObITh onucanbl B Tepmunax [TIITY. Kpucrannmueckuit He — nByxcioitnas [THITY, ananor Mg;
OCTaJIbHbIC UHEPTHBIC r'a3bl — Tpéxciionnas [TIY, ctpykrypa Cu.



Kakoe BuIoU3MeHeHUEe KPHCTALINYECKON CTPYKTYpbl HaOuawoaaercs B psay Cl,,
Bl‘z, 129
B coorBercTBuM ¢ npaBuioM FOma-Po3epu 4nciio KOBAJICHTHBIX CBS3CH B KpUCTALIaX I'aJIOTCHOB
paBHO |, TO €CTh B CTPYKTYPE UMECIOTCS JIBYXaTOMHbBIC MOJICKYJIbl. T€M HE MEHEE, B YKA3aHHOM Psiy
CTCIICHb I'€TEPOACCMUYHOCTU CTPYKTYPbI IOHUKACTCSI BCJICACTBUE OCJIA0JICHUSI BHYTPUMOJICKYIISIP-
HbIX CBSA3CH M YKPCIUICHUS MEKMOJICKYJISIPHbIX CBSI3CH M3-3a pOCTa Pa3MEPOB ATOMOB U IJICKTPOH-
HbIX 000JIOUEK.




Kpucraiummueckast crpykrypa 6opa cpopmupoBaHa ukocadapamu Bir, COeAMHEHHBIMU Yepe3 MOC-
TUKOBbIC aToMbl Oopa. Koopaunanus atromoB: KU = 4 (B BepiluHe TETparoHaJIbHOW MUpPaMU/ibl),
KY = 5 (B BepuinHe neHraroHajibHou nupamu/ibl), K4 = 6 (B LeHTpe neHTaroHajabHOU UpaMu/ibl).

X1 ¢
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N
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TUNMNYHBIE NOHHBIE
KPUCTAJIIbI

1. NaCl — aTombl HATpUsl B BEpLIMHAX KYOMUYECKOM SIMEHKKM U B LICHTPaX BCEX IPaHEi; aTOMbI XJIO-
pa B LEHTpE sSiYCHKU U cepeanHax Beex pedep. KU = 6 (okrtarap).

2. CsCl — arombl xJ10pa B BeplIMHAX KyOM4ecKou siueliku, atom 1e3us B ueHtpe. K4 =8 (ky0).

3. CaF; (pmrooput) — arombl KajibLusl B BEPLIMHAX KYOMUYECKOM SIUCHKU U B LICHTPax BCEX €€ Irpa-
Hell; aTtoMbl pTopa B LieHTpax Bcex BocbMu okTaHToB. KY (Ca) = 8 (ky0); KU (F) =4 (teTparap).

4. L1;0 (aHTU(I00pUT) — aTOMbI KMCJIOPO/Ia B BEPLIMHAX KYOUUECKOW SYCHKU U B LICHTPaX BCEX
€c I'paHeil; aroMbl JUTHUS B LIEHTpaX Bcex BocbMu okTaHTOB. KUY (L1) = 4 (terpa’ap); KU (O) = 8

(KyO).



INPUMEPDBLI KPUCTALVIMYCCKUX BELICCTB, OTHOCALIUXCH K 2OMOMOJIEK)-
JIAPDHBIM U 2emepPOMOJICeKYIAHBIM.

[‘omomonexkyspHole (COCTOSIT U3 XUMUYECKU UJACHTUYHBIX MOJICKYJ): HA(TaIUH, ()EHOJI, TOJIaH.
['emepomonekyisipuvie  (COCTOAT U3 XUMHUYECKHU paziauyHbix  Mosekyl): (COOH),2H,0,

(C,COOH),2H,0, knarparbl (COCAMHEHUsI, B CTPYKTYpaxX KOTOPBIX OJHU MOJICKYJbl 00Opa3yroT
Kapkac, a Ipyrue —3aHUMaroT €ro nycToThl).




