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AHHOTALMSA

Jlutnii-BanaaueBbiit okcupa cocraBa LiwxV30s (0 < x < 0.3) sBiiseTcs MEPCHEKTUBHBIM KaTOAHBIM IS
XUMHAYECKUX HCTOYHHKOB TOKa, IOCKOJBKY OH CHOCOOEH OOecleunBaTh BBICOKYKD €MKOCTh U IIJIOTHOCTb
SHEPTuM yCTpoucTBa, MpH 3TOM Li1+xV30s MOXKHO MOIydaTh OTHOCUTEIBHO MPOCTHIM CIOCO00M. OCHOBHBIMU
(bakTopaMu, onpenensomuMi 3GPEKTUBHOCTh paboThl KaTo/a, SBIAIOTCS €r0 MUKPOCTPYKTYpa W BEIMYWHA
WOHHOW M 3JEKTPOHHOW MpoBOoIUMOCTH. COTJIacHO JUTEPAaTYPHBIM JaHHBIM, B HACTOSINEE BPEMs C IEIbIO
TIOBBIILICHUSI XaPaKTEPUCTUK KATOJHBIX MATEPUAJIOB HA OCHOBE JIMTHH-BAaHAJAUEBHIX OPOH3 HIMPOKO MCTIONB3YETCS
BBEACHUE B MX COCTaB PA3IMUYHBIX MOIU(DUIMPYIOUIMX NOO0ABOK, KOTOPbIE MOIYT MOBIHATH Ha pPa3Mepbl
3JIEMEHTApHOMN S4elKu, pasmep 3epHa U Mopdonoruto Li+xV30s, cioco0cTByst o0erdenuto nuddy3uu TuTus
Y TIOBBIIICHUIO AJIEKTPOHHOM npoBoauMocTh. C 3TOH menbio B paboTe MccieqoBaHbl (PH3UKO-XUMHUYCCKHE
CBOMCTBA MaTepUAaNIOB, MOJYYEHHBIX BBeleHueM B Li12V30s karnonoB Ni?*. PacTBOPHBIM METOIOM C TIOCIIE-
Jyrorreii TepmMoobpadoTkoit pu 550 °C momydeHsl COCTaBbI INTHI-BaHaIieBEIX Opom3 B cructeMe LitoNixV3xOs (X
= 0, 0.10). Metozom peHTreHo(a30BOro aHalN3a aTTecTOBaH (Pa3oBBIA cOCTaB MOMy4eHHBIX OpoH3. CoriacHo
pesyabtataM, POM nonmpoBaHne HUKeNIEM MO3BOJISIET, IIPH OJHUX U TEX K€ YCIOBHAX CHMHTE3a, IONIy4aTh Oosee
MEJIKOIUCIIEPCHBIE TIOPOIIKH OPOH3HI ¢ pa3MepoM 3epHa MeHee | MkM. JIJis BceX MONYYEeHHBIX COCTABOB
HCCIIeIOBaHa MPOBOAMMOCTE B HHTEpBajie Temmeparyp 25-280 °C. beuto moka3aHno, 4TO B UCCIEIOBAaHHOM
TeMIIepaTypHOM HHTEpBaJe 3aBUCUMOCTH MPOBOJMMOCTH OT OOPAaTHOW TEMIepaTyphl JUMHEHHBI U MOAYHHSFOTCS
3aKOHY AppeHnyca JIsl BCeX COCTaBOB. Y CTAHOBIJIEHO, YTO YACTUYHOE 3aMEIIeHNe HOHaMH HUKEIS M0 MO/Ipe-1IeTKe
BaHAUs B JIUTUI-BaHa ueBoi Oponse Li12V3Og NpHBOIUT K YBEIMYEHHIO MPOBOAMMOCTH TBEPABIX PAacTBOPOB
Li12NixV3.xOg Ha HOPSITOK BETMYKMHBI U CHIYKSHUFO SHEPT Y aKTHBALIMHY TIPOBOIMMOCTH 110 CPABHEHHIO C HCXOHON
¢azoii.
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Abstract

Among the large number of compounds studied as cathode materials, lithium vanadium oxide with the composition
Li1+xV30s (0 < x < 0.3) is of interest, since it is capable of providing high capacity and energy density of the device,
while Li1+xV30s can be obtained in a relatively simple way. The main factors determining the efficiency of the cathode
are its microstructure and the magnitude of ionic and electronic conductivity. According to the literature, the introduction
of various modifying additives into the composition of cathode materials based on lithium vanadium bronzes is currently
widely used to improve the characteristics of their composition. These additives can affect the unit cell size, grain size,
and morphology of Li1+«V3Osg, facilitating lithium diffusion and increasing electronic conductivity. For this purpose, the
physicochemical properties of materials obtained by introducing Ni?* cations into Li12Vs0s were studied in this work.
Lithium-vanadium bronzes in the Li12NixV3xOs (X = 0.010) system were synthesized using a solution method followed
by heat treatment at 550 °C. The phase composition of the resulting bronzes was certified using X-ray diffraction
analysis. According to the results, nickel doping allows, under the same synthesis conditions, to produce finer bronze
powders with a grain size of less than 1 pm. Conductivity was studied for all obtained compositions in the temperature
range of 25-280 °C. It was shown that, in the studied temperature range, the conductivity dependence on the reciprocal
temperature is linear and obeys the Arrhenius law for all compositions. It has been established that partial substitution
of nickel ions in the vanadium sublattice in lithium-vanadium bronze Li;2VsOg leads to a twofold increase in the
conductivity of Lii2NixV3xQOsg solid solutions and a decrease in the activation energy of conductivity compared to the
initial phase.
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