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NCCNEAOBAHNE KOMTITJIEKCOOBPASOBAHNA BUTAMWHA B,, C IHK METOAOM
SNNEKTPOHHOW CTEKTPOCKOMNK MOTrJIOWEHWA

CapkucaH A.P., MapkapsH LLLA.,
EpeBaHCKuin rocyaapCTBEHHbIV yHUBEPCMTET, EpesaH, ApMeHus

hassarg@ysu.am

MeTogom Y®-BUAMMOA CREKTPOCKOMMUM WCCefoBaHa KOMMEKCoobpasoBaHne BuTamuHa B, ¢ HK B
thocthaTHOM Gydhepe (pH=7.4), Npn KOMHaTHOI TemnepaTtype. Mpouecc KOMMNIeKcoobpas3oBaHUs NPUBOAMT K
CHUYXXEHUIO XapaKTepHOro MnorioLweHns BuTaMuHa npu 361Hm (puc.l).
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Puc. 1 CnekTpbl nornoweHns sutamMmmHa B, B hoctaTHOM A 1
6ydepe pH=7.4, npun Hammumn AHK: [AHK]=0.0, 0.87-10", Pc.2. 3aBrcuMocTs e or [DNA]
1.74 -10%, 2.61-10", 3.48-10™, 4.35.10, 5.22-10™, 6.96-10° A
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C nomMoLbto ypaBHeHus A, € € 1 [1] rpadmyeckum mMeTOAOM OnpefesnieHa KOHCTaHTa
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cessbiBaHua K, (puc. 2), rae Ajn A nornolLeHns BUTaMnHa, €, 1 €, 3HaueHWs MONAPHOro KoadduLmeHTa

nornotenus npu 361 HM B oTcyTcTBUAM M mpucyTcTBUM JHK cooTBeTcTBeHHO, a [DNA] — koHUeHTpauus
AHK. BennunHa KOHCTaHTbI CBA3bIBaHMS COCTaBWNMa K, = 1.85 -10 ° n-monb™,
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SOLVATES FORMATION ON UPON GRAPHITE OXIDE SWELLING IN POLAR SOLVENTS
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The structures formed by two interaction of graphite oxides GO with polar liquids (Swollen Structures, SwSt)
are defined by temperature and external pressure and are different for different types of polar liquids and GO
[Brodie GO (B-GO) versus Hummers GO (H-GO)]. Extensive characterization of these materials provides
evidence that SwSt of B-GO are more regular compared to H-GO. The former were similar to the binary phases
with fixed composition, while the latter were with the solid solution in the two component systems. Brodie
graphene oxide is also known to exhibit much better mechanical properties both for individual flakes and for
multilayer membranes. Reversible phase transformation of SwSt were found on heating / cooling in the system
of B-GO with methanol, acetonitrile and several other polar liquids [1, 2]. These transformations were
interpreted as incongruent melting of SwSt of B-GO with partial release of the sorbed liquid [3]. Such
transformations were never observed for SwSt of H-GO. We used Brodie oxidation materials with one and two
step oxidation. Note that the difference between step 1 and 2 (B-GO 1, B-GO 2) is relatively small. The averaged
C/O ratio as measured by X-ray photoelectron spectroscopy was 2,7+0,2 (5 samples). The molecular mass of B-
GO was estimated to be 189/mol. Organic liquids CH3-(CH,)n-OH (n=0 to n=8) and CF;CH,0OH, CH3;CH,CN
were with purity >99% according to differential scanning calorimetry (DSC).

108



XIV Me>kayHapoaHas Hay4yHas KoHepeHLus
«[po6nembl conbBaTaLMN 1 KOMMNIEKCO06Pa30BaHNA B pacTBOpax»

Swelling of B-GO was studied for a series of normal alcohols from methanol to 1-nonanol. Swelling is
combination of two processes, namely, sorption of liquids into the interplane space of GO and of simultaneous
increase of interplane distances. Isopiestic, X-ray diffraction (XRD), thermogravimetric and DSC data
demonstrated that sorption polar liquids into GO lamellas formed the set of regular swollen structures simple
binary “solid solvates”, characterized by the distance between the GO planes and the value of sorption.
Temperature composition behavior of the swollen structures was adequately described by conventional binary
phase diagrams. Phase transformation of the low temperature swollen structures of B-GO with 1-nonanol gave a
clear example of incongruent melting transition typical for the binary solvates. A discreet set of the interplane
distances observed by XRD and the stepwise equilibrium desorption pointed to the layered arrangement of
solvent molecules in the swollen structures. The swollen structures with one to five parallel layers were observed
for a series of normal alcohol with B-GO. The average volume of one layer 0,36+0,06 cm*g™ B-GO was almost
the same for rather different organic liquids and was possibility restricted by the internal geometry of B-GO. The
internal available for the sorption of the first layer was reasonably estimated from geometrical parameter of B-
GO.

This work was supported by the RFBR grant 19-08-00498.

1. A.V. Talyzin, A. Klechikov, M.V. Korobov, A.T. Rebrikova, N.V. Avramenko, M.G. Fardin, N. Severin,
J.P. Rabe. Nanoscale, 2015, 7, 12625-12636.

2. A Klechikov, S. Jinhua, I.A. Baburin, S. Gotthard, A.T. Rebrikova, N.V. Avramenko, M.V. Korobov, A.V.
Talyzin. Nanoscale, 2017, 9, 6929-6936.

3. M.V. Korobov, A.V. Talyzin, A. T. Rebrikova, E. A. Shilayeva, N. V. Avramenko, A. N. Gagarin, N. B.
Ferapontov. Carbon, 2016, 102, 297-303.

CVHTE3 U CMEKTPA/IbHbIE CBOVICTBA ME30-3AMELLEHHbIX
Mn(ll, H)-OKTASTNNMNOP®UNPNHOB
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MapraHeynopgupriHbl NPeACTaBNAOT WMHTEPEC B CBA3UM C WX BbICOKOW OMOMOMMYECKOW aKTUBHOCTbLHO.
Komnnekcbl MapraHua ¢ 31eKTPOHOaKLENTOPHbIMY 3aMeCTUTENAMM B MOPHUPUHOBOM MaKpOLMKAe MOTyT ObiTb
MCMNO/b30BaHbl NPU CO34aHNN MAaTePUA/IOB C YBEIMYEHHON N-MPOBOAUMOCTbIO.

C uenbto pa3paboTKM ONTUMasbHbIX YC0BUIA CUHTE3a MapraHeLnophypuHOB, B paboTe 1cCnefoBaHbl peakumm
KoopAnHauuy okTastuanopgupuHa (1), 5-HUTpo-okTasTunnopgupuHa (2), 5,15-AnHUTPO-0KTasTUANOPUPUHA
(3), 5,10,15-TpuHnTpo-OKTasTMANOPMpPKHA  (4), 5,10,15,20-TeTpaHnUTpo-oKTasTUNNopdupuHa  (5) wn
MeTa/II000MeHa UX KagmueBbix KoMnnekcos (6-10) ¢ xnopugom mapradua(ll) B gumetundopmavumge (AMPA)
(cxema).

MnCl,
DMF

R'=RI=RY=R¥=H,M=CIMn(lll) (11),
R'=NO, R¥=RI=R¥=H.M=CIMn(Ill) (12),
R!'=R‘=N0,.RI=R*=H. M =CIMn(Ill) (13).
R'=R‘=R¥=NO,;,R¥=H_M=Mn(ll} (14),
R!=R‘=R*=RI=NO,. M=Mn(ll] (15).
Mokas3aHO, 4TO C YBENWYEHWEM KOMIMYECTBA HWUTPOTPYMNM B  ME30-MOMOXEHUAX OKTa3TUNNopQupuHa
Habno4aeTca CyLeCTBEHHOE M3MEHEHMEe YCNOBUA 06pa30BaHMA COOTBETCTBYHOLLMX MOP(UPUHATOB MapraHLa.
Tak, KomnnekcoobpasosaHue nopgupuHa 2 ¢ MnCl, (MonbHOe COOTHOLIeHWe peareHToB 1:20) B KMMsALLEM
OM®A npoTekaeT B TedeHne 30 MUH C 06pas3oBaHMeM 5-HUTpo-okTasTunnoptupuHata CIMn(lll) (12). B
aHalorMYHbIX YCNOBWAX, MpW B3aumogeicTeum nopdupuHa 5 ¢ MnCl, B JM®A yxe npu KOMHATHOM
TemnepaType B TedeHne 1 4 nonyyeH 5,10,15,20-TeTpaHnTpo-okTastunnopdupuHat Mn(ll) (15). JaHHbIl dakT
MOXHO 00OBACHUTL  OcnabneHnem  BHYTpUUMKAMYecKMX NH-CBA3ei npu  BBEAEHUM B MakpOLWMKI
3NEKTPOHOAKLIENTOPHBIX HUTPOrpynn. O6paTHas KapTvHa HabMro4aeTca Npy CUHTe3e MapraHeLnophupuHOB ¢
MCMO/Mb30BaHMN peakumn MeTanioobmeHa. Mpu B3anmogeicTeum oktastunnopgupuHata Cd(ll) ¢ Mn(Cl),
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