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Abstract. The general regularities of hydrogen interaction with nickel nanopowder synthesised for
the first time by the method of electric explosion of conductors were studied in this work. Magnesium
is one of the most suitable materials for hydrogen storage, the disadvantage of which is its high
sorption and desorption temperature. In order to extract hydrogen, high energy must be applied.
Therefore, in this work, a composite based on magnesium hydride and nanoscale nickel obtained by
electrical explosion of conductors is used as a catalytic additive in the range (1-15 wt%) and synthesis
parameters: drum rotation frequency of 900 rpm and synthesis duration of 180 minutes. Thus, a
composite based on magnesium hydride and nickel nanopowder was synthesised by planetary ball
milling and then the patterns of influence of synthesis parameters and composition of composites on
morphology, structural and phase state were established for the obtained composites using SEM and
EDS analyses.

Key words: nickel, hydrogen, magnesium hydride, activation energy, mechanochemical synthesis,
electrical explosion of conductors, nanoscale powders.

Beenenne

B cBs3u ¢ uctouieHneM He(TAHBIX PECYpPCOB M YXYALIEHHEM 3KOJOTHYECKOW O0OCTaHOBKH,
BO3HUKIJIA IMpo0sieMa I100aJbHOIO MOTEIUIEHUS, €€ MPUYMHON SBIISETCS AEATENbHOCTBIO JIIOACH.
[Ipu cxxuranuM MCKOMaeMoro ToIuiMBa B arMmocdepy BbIOpacbiBaeTcsi yriekucislii ra3 COg2, oH
MPUBOANT K BO3ZHUKHOBEHUIO MAapHUKOBOTrO 3¢ ¢eKTa u neperpeBy miaHersl. [loaTtoMy cepbe3Hyro
aKTyaJlbHOCTh IpHoOpena pa3paboTKa albTEpHATHUBHBIX HCTOYHHKOB DSHEPIUH, KOTOpPbIE
MOCTIOCOOCTBYIOT pelICHHI0 JaHHOW mpobiembl [1]. Bomopoa kak SHEpProHOCHTENb SIBISETCS
HaubOoJjee NepCreKTUBHBIM JOMOJIHEHUEM K UCTOYHMKAM SHEPrHH, MOTYYaeMbIM U3 HCKOIAEMOTo
TOIJIMBA, TaK Kak o00jajaeT BbICOKOM TorumBHOW 3¢ddexruBHocThio (141,7 MJx/kr) n
9KOJIOTMUYECKOM YNCTOTOH (MPOYKTOM CropaHusl siBisieTcs BoAa). [ Mapuabl MeTauioB, B 4aCTHOCTH
rupu Maraus MgHp2, SBISIOTCS NMEPCHEKTUBHBIM METOJIOM XPaHEHHs BOJIOpOJA. DTOT METOJ
XapaKTEePU3YEeTCs JOCTYIMHOCTHIO, HACBHIMHOW TIOTHOCTBIO (109 T H2/71) M BBICOKOW €MKOCTBIO
(7,6 macc. %) [2-3]. OnHako ciaeqyeT OTMETHTD, YTO THIIPUJ] MATHUS UMEET BHICOKYIO TEMIIEPATypy
copOIMu U 1ecopOMKu U HU3KYI0 CKOPOCTh 3THX MporieccoB. [loaTromy HeoOXoaumo pazpaboTarth
METOJIMKY CHIDKCHHUSI DHEPTUU aKTUBAIMHU JlecopOumu Bopopona [4-7]. OxHuM W3 HampaBJieHUI
SIBJIIETCSl CUHTE3 KOMIIO3UTOB Ha OCHOBE TMJPUIA MarHus M KaTaIUTUYECKUX J00aBOK, B KAUeCTBE
KOTOPBIX MOT'YT BBICTYMAaTh METAUIbl M UX OKCHJIbL. MEeTO/] 3JI€KTPHUECKOr0 B3phIBa MPOBOJHUKOB
(OBII) sBnsieTcs ONHUM W3 MEPCHEKTUBHBIX METOJOB IMOJYYEHUS KaTaIUTUYECKHX T00aBOK K
THJIpUTy MarHusl.
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JKCNepUMEHTAJIbLHAA YaCTh

bouin  monydeHbl KOMIO3MIIMOHHBIE MaTepuanbl Ha OCHOBE THUApHUA MarHus U
HAHOPAa3MEPHOTO HUKENs, MOJYyYEeHHOTO METOJIOM 3JEKTPUYECKOTO B3pHIBA IPOBOJHHKOB, B
nuanazone (1-15 mace. %) u mapameTpoB cuHTe3a: 4acToTe BpauleHus 6apadanoB 900 o0/MuH u
IIPOJOJKUTENBHOCTBIO cUHTE3a 180 MUHYT.

PesyabTaTsl
JlJig 1OJTy4eHHBIX KOMIIO3UTOB ObUIM YCTAHOBJICHBI 3aKOHOMEPHOCTU BIUSHUS IMapaMEeTPOB

CHUHTE3a M COCTaBa KOMIIO3UTOB Ha MOP(QOJIOTHIO, CTPYKTYypHO-(a3oBoe cocrosiHue. Ha pucynke 1
Ha0J110/1aeTCs MPUCYTCTBHE HEOOXOIUMBIX (ha3 B KOMITO3UTAX.
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CKaHI/Ip}/IOH_IaSI OJICKTPOHHAsA MHUKPOCKOIIMA MOKCT HCIOJB30BATLCA IOJId HU3YUYCHUSA
Tonorpaduu TIOBEPXHOCTH, CTPYKTYphl H ¢a3oBoro cocraBa wMarepuaioB. SEM ocHamieH
SHEPTOAUCIIEPCUOHHBIM CIEKTPOMETPOM JJISI MUKPOAHAIN3a, C TOMOUIBIO ITyYKa 3JIEKTPOHOB aTOMBI
uccienyemMoro ooOpasua BO30YXKIArOTCs, HCIIyCKas XapaKTepHOe IS KaXJ0ro XHMHYECKOTo
3JIEMEHTA PEHTI€HOBCKOE U3JIyUYECHHUE.

3akiroueHue

Hcxons M3 TOMYYEHHBIX JAHHBIX, MOXHO CAETaTh BBIBOJ O TOM, YTO pacIpeielieHue
HAHOPA3MEPHOTO HHKeJNd Ha OoJjiee KPYMHBIX YACTHIAX THIAPHUAA MarHus NpeJCTaBiseT U3 cels
cTpykrypy core-shell structure. Ecim comocraButh Mexay coboit pesynbratel OJC, MOXHO
3aMEeTUTh, YTO CTpyKTypa core-shell structure gocruraercsa npu 1 mace. %, a npu 10 u 15 macc. %
YBEIUYMBACTCS JIMIIb YUCIO OOPa30BaBIIMXCS arjioMepaToB, YTO HE HMEET CMBICTA, TaK Kak
arJoMepaTsl He BIUAIOT Ha KaTaJIUTHUeCKUN 2P (eKT.
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