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Annomayusn. TlpencTaBneHbl pe3ybTaThl UCCICAOBAHHS CBOWCTB JJICKTPOIPO3MOHHOMN IIMXTHI, MONyYSHHOH W3
OTXOJIOB CBUHIIOBO-OJIOBIHHOHN OpoH3bl Mapku bpOS5C25. OrieHeHO BIUSHIE XUMUISCKOTO COCTaBa CPEIbI
JUCTICPTUPOBAHMS HA DJIEMCHTHBIA M ()a30BBIH COCTaBBI PACCMATPUBAEMBIX 3JICKTPOIPO3UOHHBIX YACTHIL.
YcTaHOBIIEHO, YTO TPU MPOBEACHUM IKCIEPUMEHTOB IO TMOJIYYSHHIO IMUXTHI B KHUCIOPOACOIepIKalen
JKUAKOCTH (IMCTWLUIMPOBAHHOW BOJE) HA TIOBEPXHOCTH MOJIyY4aeMbIX 4YacTHI[ MPUCYTCTBYET 4acCTh
kucnopona. Ilo pesynpraTaM SKCIEpUMEHTAa YCTAHOBJIEHO, YTO OCHOBHBIMU DJIEMEHTAMHU B IIUXTE,
MOJYYCHHOW METOJOM JIJIEKTPO3PO3HMOHHOTO TUCIIEPTHPOBAHMUS OTXOJOB CBUHIIOBOM OpOH3BI MapKu
BbpOS5SC25 B nuCTWINMUPOBAHHOM BOJE, SBJSAIOTCS KUCIOPOJ, MENAb, OJIOBO, LMHK U cBHHEL. OCTalibHbIE
SJIEMEHTHl paclpelieiecHl B IMUXTE OTHOCHTEIBHO paBHOMEpHO. Ha OCHOBaHWM BBIIOIHEHHOTO
PEHTTCHOCTPYKTYPHOTO MHKpOaHaJM3a OBLIO YCTAaHOBJICHO, YTO OCHOBHBIMH (pa3aMH B IIHXTE,
MOJyYSeHHOW B JUCTWILIMPOBaHHOW Boje, siBisitorcss Cu, Pb(Cu,0;), PbsOg, Pb, Sn. Ilpu mpoBenenuu
SKCIIEPUMEHTOB II0 MOIYYCHHIO IHUXTH B YTIIEPOACOACPKAIICH KUAKOCTH (OCBETHTEIEHOM KEPOCHHE) Ha
MOBEPXHOCTH TMOJIYy4YaeMbIX YacTHIl TPUCYTCTBYET YacTh yriaepoaa. llo pesynapTaram sKCIEpUMEHTa
YCTaHOBJIEHO, YTO OCHOBHBIMU DJIEMEHTAMH B IIUXTE, MOJYYEHHOW METOJOM BJIEKTPOIPO3UOHHOTO
JUCTIEPTUPOBAHUSA OTXOJOB CBHUHIIOBOHM OpoH3bI Mapku bpOS5C25 B 0cBETUTETHPHOM KEPOCHHE, SBISIOTCA
yIIepos, Melb, OJIOBO, IIMHK M CcBUHEIN. OcTambHbIe SJEMEHTHI PACMIPENeNeHbl B IIUXTE OTHOCHTEIHHO
paBHOMepHO. Ha OCHOBaHMM BBIMOJTHEHHOTO PEHTTEHOCTPYKTYPHOTO MHUKpOaHanu3a ObLIO YCTaHOBIEHO,
4T0 KapOWI000pa3yIoIIUX DJIEMEHTOB B ciiaBe HeT. OCHOBHBIMU (pazaMu B IIKXTE, MOJYYCHHOW B
ocBeTuTeNbHOM Kepocute, siBistores Cu, Pb(Cuy0,), PbsOg, Pb, Sn. VYcranosneno BiusHHE Cpeibl
JUCTICPTUPOBAHUS Ha SJIEMEHTHBIN U ()a30BBIH COCTABHI 3JICKTPOIPO3NOHHON MIUXTHI CBHHIIOBO-OJIOBSIHHON
Opon3el mapku bpO5C25.
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INFLUENCE OF THE DISPERSION ENVIRONMENT ON THE PROPERTIES OF
THE CHARGE OF LEAD-TIN BRONZE

© 2022 E. V. Ageeva, A. S. Pereverzev, A. D. Pavlov
Southwest State University (94 st. 50 let Oktyabrya, Kursk, 305040, Russian Federation)

Abstract. This article presents the results of a study of the properties of the electroerosive charge obtained from the
waste of lead-tin bronze BrO5C25, in particular, the influence of the chemical composition of the
dispersion medium on the elemental and phase composition of the resulting electroerosive particles is
evaluated. It has been established that when carrying out experiments on obtaining a charge in an oxygen-
containing liquid (distilled water), a part of oxygen is present on the surface of the obtained particles.
According to the results of the experiment, it was found that the main elements in the charge obtained by
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the method of electroerosive dispersion of BrO5C25 lead bronze waste in distilled water are oxygen,
copper, tin, zinc and lead. The remaining elements are distributed relatively evenly in the mixture. Based on
the performed X-ray diffraction microanalysis, it was found that the main phases in the charge obtained in
distilled water are Cu, Pb(Cu,0,), PbsOg, Pb, Sn. When carrying out experiments to obtain a charge in a
carbon-containing liquid (illuminating kerosene), a part of carbon is present on the surface of the obtained
particles. According to the results of the experiment, it was found that the main elements in the charge
obtained by the method of electroerosive dispersion of lead bronze waste BrO5C25 in lighting kerosene are
carbon, copper, tin, zinc and lead. The remaining elements are distributed relatively evenly in the charge.
Based on the performed X-ray diffraction microanalysis, it was found that there are no carbide-forming
elements in the alloy. The main phases in the charge obtained in lighting kerosene are also Cu, Pb(Cu,0,),
PbsOg, Pb, Sn. Thus, the influence of the dispersion medium on the elemental and phase composition of the

electroerosive charge of lead-tin bronze BrO5C25 has been established.

Keywords: electroerosive dispersion, mixtures, bronze, dispersion medium, elemental composition, phase

composition, distilled water, lighting kerosene
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Beenenue

Cpenu HMMEIONTUXCS Pa3HOOOpa3HBIX CHOCOOOB
00pabOTKM METaJUIOB TOPOIIKOBAas METaJLTypIus
3aHMMaeT CBOE 0CO0OE MECTO, TaK Kak IO3BOJISET
HE TOJBKO MPOU3BOJUTH M3/CIHS Pa3NUIHBIX (HOpM
u HaSHa‘-ICHHfI, HO M CO34aBaTb MNPUHIHUIIMATIBHO
HOBBIC MaTepHaJbl, MOJYyYHTh KOTOPHIE MHBIM ITy-
TeM KpaifHe TPYAHO WIIK BOOOIIE HEBO3MOKHO.

HaunGonbmmii uccrenoBaTeNbeKiii HHTEpeC BbI3bIBACT
TEXHOJIOTUSI TTONTyYeHHUsI TIOPOIIKOBBIX MATEpHAJIOB ITy-
TEM SJIEKTPOIPO3UOHHOH 00pabOTKM TOKOMPOBOJISIIIHX
MaTepUaJIoB — JIEKTPOIPO3HOHHOE JIHICTIEpriupoBaHye | 1
— 20]. C moMomIpko 3T0ro MeToia MOYKHO TOTydaTh da-
CTHIIBI CEPIIECKON (hOPMBI, TIPUTOTHBIE JIsT AJIIUTHB-
HBIX TEXHOJIOTHIM.

CmiaBbl Ha MeITHOM OcHOBE (OpOH3bI) HAILIM LIAPO-
KOE TIpUMEHEHHE B MalIMHOCTpoeHHH. Paspaborka Tex-
HOJIOTHI TIepepabOTKN OTXONOB OpOH3bI B NPHIOJIHBIC
JUTs. TIPOMBIIIJICHHOTO TIPHMEHEHHsI TTOPOIIKU SIBJISIETCST
aKTyaJIbHBIM HalpasIeHreM ucciienoBanmii [11 — 15].

Lenbto HacTosied pabOTHI SBIISIETCS U3yUCHUE
BJIMSHUSA Cpelbl JUCIEPTUPOBaHUS Ha CBOMICTBA
IITHUXTbI CBI/IHHOBO'OHOBHHHOf/i 6pOH3BI.

MeToabl M NPUHITANBI HCCIETOBAHUS

Jis peanu3anyiv ucCiie0BaHUIN ObLITH BEIOpaHBI
OTXOJIBI  CBUHIIOBO-OJIOBSHHOW OpOH3BI  MapKH
bpO5C25, xoTopple TOABEPraIM BO3ICUCTBHIO
BIEKTPUUECKON 3PO3UU HAa YCTAHOBKE BJIEKTPOIPO-
3MOHHOTO JAWCIIeprupoBaHusi. B kadecTBe paboueii
Cpenbl JUCTIEPTUPOBAHMS OBLTH BBIOPAHBI OCBETH-
tenbublid KepocuH (I'OCT 4753 — 68), spnsrontuiics
YIIIEpOICOACpKAIIEeH KUAKOCTBIO, U THUCTUILUIUPO-
BanHas Boga ('OCT 6709 — 72), sBjstorinast KUCIIo-
poaconaepaied cpenoil. B pesynbrare 3Kcnepu-
MEHTa OBUIM TMOJyYeHBl YACTHUIBI IIUXTHI, KOTOPHIC
OBLIH UCCIICJIOBAHEI Pa3IMYHBIMU CIIOCO0aMHU.

PeHTreHOCHEeKTpaIbHBII MHKpPOAHAIU3 IPOBO-
JUIM Ha HHEProAUCIEPCHOHHOM  aHAJIN3aTope
peHTreHoBckoro m3nyuenus ¢upmel EDAX, BcTpo-
€HHOTO B pAacTPOBBIA BJIEKTPOHHBIA MHUKPOCKOI
Quanta 200 3D (puc. 1).

HccnenoBanue (a3oBoro cocraBa MaTepHaloB
NPOBOJMIM METOAOM PEHTTCHOBCKOHW Iu(pakuuu
Ha audpakromerpe Rigaku Ultima IV B Cu K,-
nznydeHnn (amuHa BoyHBI A = 0,154178 HM) c wHc-
noJib3oBanueM mesei Coutepa (puc. 2).

OcHOBHBIE Pe3yJIbTAThI

Ilo pe3ynpTaraM 3KCIIEPUMEHTA YCTaHOBIECHO,
YTO OCHOBHBIMH JJIEMEHTAMU B IIMXTE, MOJTy4YeH-
HOH METOJOM 3JIEKTPOIPO3UOHHOIO AUCHEPrUpoBa-
HUSI OTXOJIOB CBMHIIOBOM Opon3bl Mapku bpOS5C25
B JUCTUJUIMPOBAHHOM BOE, SBJISIOTCS KHCIOPOZ,
Me/lb, 0JIOBO, ITMHK U CBUHEI. OCHOBHBIMH 3JIEMEH-
TaMH B IIMXTE, TOJyYEHHOW METOIOM BJIEKTPO3PO-

Puc. 1. Dnexrponnsiit Mukpockon Quanta 200 3D
Fig. 1. Electron microscope Quanta 200 3D
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Puc. 2. Indpaxromerp Rigaku Ultima IV
Fig. 2. Diffractometer Rigaku Ultima IV

3MOHHOTO AWCHEPIUPOBAHMS OTXOIOB CBHHLIOBOM
oponssl Mapku bpOS5C25 B oCBETHTETHHOM Kepo-
CHUHE, SIBILIFOTCS YIJIEpOoJ, Melb, OJ0BO, IIMHK U
CBUHEIl. DJEMEHTHI pacIpe/ieleHbl B IIUXTE OTHO-
CUTEIBHO paBHOMEPHO. PeHTreHorpammsl mnpose-
JICHHBIX MCCIICAOBAaHUI IPEICTaBIIEHbI HA PuUC. 3.

Ha ocHOBaHHU BBINTOJIHEHHOI'O PEHTIC€HOCTPYK-
TypHOTO MHKpOaHalin3a ObLJIO YCTaHOBIEHO, YTO
OCHOBHBIMHU (ha3aMH B LIMXTE, HOJIYYEHHOH B IU-
CTI/IJIHHpOBaHHOﬁ BOJ€ U OCBCTUTCIIBHOM KEPOCHHE,
seisiioTest Cu, Pb(Cu,0,), PbsOg, Pb, Sn. Ha ocho-
BaHUHM  BBIIOJIHEHHOTO  PEHTTEHOCTPYKTYPHOTO
MHUKpOaHain3a OBUIO YCTaHOBJIEHO, YTO KapOWI0-
00pa3yrolux 3IEMEHTOB B ciuiaBe HeT. [udpakro-
rpaMMbl TIPOBEJCHHBIX MCCIICAOBAaHUN IpeacTaBiIe-
HBI Ha puc. 4.

BriBoabI

Ha ocHoBe ananmuza npeACTaBICHHBIX pe3yibTa-
TOB UCCIICJIOBAHUS JIEMEHTHOTO U (pa30BOro cocra-
BOB TIOPOIIIKOB, MOJYYEHHBIX B PA3IUYHBIX Cpeax,
MO’KHO CJ€JIaTh BBIBOJ, YTO XHMHYECKHH COCTaB
paboueii cpenbl AUCIIEPTUPOBAHUS OKa3bIBACT IPSsi-
MO€ BIIMSHHE Ha XMMHUYECKUN COCTaB MOJIy4aeMOi
MIUXTHI, 00pa3ys pa3inyHbIe COCIUHEHHsS C KHCIIO-
pomom. Hanmuure cBOOGOAHOrO yriepoia Ha MOBEPX-
HOCTH YaCTHI] IIMXTHI, TTOJTy4YEHHON B KEPOCHHE, B
MMEPCIEKTHBE MOXKET CIIOCOOCTBOBATH CHIKCHHIO
KOA(p(GUITMCHTa TPEHUS W TOBBIIICHUIO H3HOCO-
CTOMKOCTH CILJIaBOB Ha €€ OCHOBE, TaK KaK yriaepo
OyIeT BBICTYHaTh B POJH TBEPAOTO CMa304HOTO
MaTepuaia.
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Fig. 3. Spectrograms of electroerosive lead-tin bronze powder obtained in distilled water («) and lighting kerosene (6)
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Puc. 4. IudpakrorpaMMbl HOPOIIKa 3JIEKTPOIPO3SHOHHON CBHHIIOBO-OJIOBSIHHOM OPOH3BI, IOTyYeHHBIE
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Fig. 4. Diffractograms of electroerosive lead-tin bronze powder obtained in distilled water (a) and in kerosene lighting (6)
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