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Y crarTi HA NPUKJIAAI 3 eKCNepTHOI MPAKTHUKHM PO3IJISHYTA METOJMKA €KCIEePTHOro
JOCTIIUKeHHsI MIKPOYaCTHHOK TMJATHHU. BusBieHHs 1 BiTokpemiieHHSI MiKpPOYACTHHOK
IVIATUHH Big MexaHiyHoi cyMmimi iHIIMX MeTaTiYHHUX MIKPOYACTHHOK NPOBOAWIM 3
BUKOPHCTAHHAM MeTOAIB ONTH4YHOI Mikpockomii, MarmiTHoi cemapauii Ta XimMiuHOro
PO34YUHEHHS METAJIB.

Js BupilieHHs AiarHOCTHYHMX Ta ineHTH(dikauiliHUX NMUTAHB 3aCTOCOBYBABCSI METO/
eMICiiHOT0 ClIeKTPAILHOI0 aHATI3Y.

KuarouoBi cioBa: mjaaTuHa, MIKPOYACTHHKH, eKCIHEepTHe OCTiIKeHHs, MeTOo/Iu;
BiloKpeMJIeHHSI; ONTHYHA MIKpPOCKOMisi; MarHiTHa cemapaiis; XiMiuHe PpPO3YHHEHHS;
eMiciliHUIl cieKTpaNbHUI aHaTi3.

Bapaunsk Baagumup

METO/AbI OKCIIEPTHOI'O UCCJIEJOBAHUA
MHUKPOYACTUII ITJTATUHDBI

B crarbe Ha npumepe wu3 3KCl'lepTHOﬁ NPpaKTHKH pacCMOTpeHa METOAUKA
IKCIIEPTHOI0o HMCCJIACA0BAHUA MHUKpPOYACTHL IIJIATHHBI. BoisiBjieHHe H oTAC/ICHHUE
MHUKpPOYaACTUI IJIATUHBI OT MeXaHHYeCKOM cMecH APYTUX METANIHYCCKUX MUKPOYACTHIL
NpoBOAUJIA € HCHOJB30BAHUEM METOAOB ONTHYECKOM MHUKPOCKOIINH, MATHUTHOM
cemapangum 1 XUMHMYECKOI0o paCTBOPCHUA METAJJIOB.

I[J'IH peuieHUusl THATHOCTUYCCKUX U I/llleHTI/l(l)I/lKaIII/IOHHI)IX BOIIPOCOB IIPUMEHSJICA METOX
IMHUCCHOHHOTO CIIEKTPAJIBHOI'0 aHAJIHU3A.

KaloueBble ciioBa: IUIATUHA, MHMKPOYACTHIBI, JKCIEPTHOE MCCIEA0BAHUE, METOAbI,
OTAeJIeHME, ONTHYECKAass MMKPOCKONHUSA; MArHUTHas cemapanusi, XUMHYECKOe€ PacTBOPEHUE,
IMHUCCHOHHBIH Cl'leKTpaJIl)Hl)Iﬁ AaHaJInN3.
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METHODS OF FORENSIC EXAMINATION
OF MICROPARTICLESS OF PLATINUM

In the article on an example from expert practice the considered methods of forensic
examination of microparticless of platinum. An exposure and separ ation of microparticless of
platinum from mechanical mixture of other metallic microparticless conducted with the use of
methods of optical microscopy, magnetic separation and chemical dissolution of metals.

For the decision of diagnostic and identification questions the method of emission
spectrology was used.

Key words. platinum; microparticless, forensic examination; methods; separation;
optical microscopy; magnetic separation; chemical dissolution; emission spectrology.

IMocTtanoBka mnpoGaemMu. AHai3 eKCIepTHOI MPAaKTHKH BKa3ye Ha Te, IO 3AeOUIBIIOro
KpUMIHATICTHYHI JOCIi/PKEHHSI METAJIIB 1 CIIJIaBiB BUKOHYETHCSI B MEXKaX KOMILJIEKCHUX METANI03HABYOI Ta
IHIIKX POJIIB EKCIIEPTHU3, 30KpeMa, CyJ0BO-0aTiCTHYHOT, aBTOTEXHIYHOT, EKCIIEPTH3HU XOJIOAHOT 30poi Ta iH.

OnmHuM i3 croco0iB MPUXOBYBAHHS KPaIiKKH IOBENIPHHX BUPOOIB Ta BHPOOIB 3 JOPOTOLIHHUX
METaJliB € mepepodka IX Ha OPYXT 3 MOAAJIBIIOK HOro peanizalli€lo Ha TIHBOBOMY PHHKY JOPOrOLIHHUX
MeTaniB. Y 3B’SI3Ky 3 [IMM, Ha MOYATKOBOMY €Talli JIOCITI/PKEHHS BaXKIIMBUM 3aBJaHHSIM € BHSBIICHHS
MIKpOYaCTHHOK MeETally, SKi MICTAThCS Ha O30 Ta IHCTPYMEHTax, III0 BUKOPHUCTOBYBAJIHUCH IS
MEXaHIYHOrO0 pPYHHYBaHHsS BUPOOIB, a TAKOXK IX BIJOKPEMJICHHS BiJ| IHIIMX METaJCBMX YaCTHHOK. Sk
CBIIYHMTH TpaKTHKA IPOBENCHHS TAaKMX EKCIEPTH3, BHUKOHAHHS IOTO 3aBJIaHHS 4YacTO IIOB's3aHE 3
HEAOUSKMMHU TPYIHOIIIAMH.

AHaJi3 qocaikeHHs MpooaeMu. J[oCaiPKEHHAMH B raly3l METaJ03HaBUOl €KCIIEPTH3H 3aliMaucs
npoBigHi HaykoBui: M. b. Baugmep, B. I'. T'onuapenko, M. B. CanreBchkuii, O. O. [laBuiosa,
M. T'. HlepbakoBcbkmii, A. B. Kodanos Ta iH.

Mera crarTi — mpoaHadi3yBaTy METOAMKH EKCHEPTHOr'O0 JIOCHIIDKEHHS MIKPOYaCTUHOK
JOPOTOIIHHUX MeTajiB. PosrnsgHyra cnenudika METOMIB BIZOKPEMIICHHS MIKPOYAaCTHHOK IUIATHMHU Bif
MeXaHIYHOI CYMIllli 1HIIUX METAIIYHUX MIKPOOO' €KTiB 3 BUKOPUCTAHHIM METOJIB ONTHYHOI MiKPOCKOITii,
MarHiTHOI cemapamii Ta XIMIYHOTO pPO3YMHEHHS MeramiB. Jlns BUpINIEHHS JiarHOCTHYHHUX Ta
imeHTUIKALIHHAX MUTaHb 3aCTOCOBYBABCS METOJ EMICIHTHOI CIIEKTPOCKOITIT.

Buknag ocHoBHoro martepiamy. [lin dac posciigyBaHHS 3JIOYMHIB, CHPSIMOBAaHUX IPOTH
KOJIGKTUBHOI Ta TPHBATHOI BJACHOCTI TpOMAaJsiH, IPABOOXOPOHHI OpraHW HEPIJKO CTHKAIOTHCS 3
posciinyBaHHsIM (haKTiB KpaJbKKH IOBENIPHUX BUPOOIB Ta BUPOOIB 3 JOPOrOmiHHUX MeTaniB. OaHuUM i3
CIOCO0IB MPUXOBYBAHHS KPaJIiKKU FOBETIPHUX BHPOOIB Ta BUPOOIB 3 JOPOTOMIHHUX METAIliB € mepepodka
ix Ha OpYXT 3 MOJANBIIIO HOro pealizailielo Ha TIHBOBOMY PUHKY JOPOTOL[IHHMX METAJIIB.

BusiBiieHHS Ta BHJIyYeHHS MIKPOOO €KTIB € HEOOXIJHHMM IIiJ Yac JOCIKSHHs MPEAMETIB-HOCIIB 3
MIKpOYaCTKaMH JIOPOrOI[IHHUX METaJliB, TAKUX AK OJAT 3JOYMHII, IHCTPYMEHTH, 1[0 BUKOPHUCTOBYBAJIKCH
JUIsl pyWHYBaHHS METAJIEBIX BUPOOIB, MaKyBaJIbHHUI MaTepia TOIIO.

VY 1bOMY BUJII JTOCIIDKCHHS BUPIIIYIOTh TaKe IMUTAHHA. YU € Ha MPEAMETaX-HOCIIX MIKpOUYACTHHKH
KOHKPETHHX METaiB ado CIUIaBIB.
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3aBJaHHS AIaTHOCTHKH B KPUMIHATICTUYHOMY JOCHIJKEHHI JOPOTrOIIHHUX METaJliB MICTHTh TakKe
KOJIO MTUTaHb!

1) yu € mpeacTaBACHUI Ha JOCIIHKEHHS MaTepial JOPOTrOMiHHUM METaIoM?

2) uM BUTOTOBJICHHUH 1€l TIPeIMET 3 JOPOTOIlIHHMX MeTaliB? SIKIO Tak, TO 3 SIKHX caMe?

3) uK € Ha peaMeTax BEPXHBOTO OJIATY YACTUHKH JOPOTOLiIHHOTO MeTay?

4) 4u € HA IHCTPYMEHTAX, II0 BUKOPHCTOBYBAJIMCH JJIsl PyHHYBaHHS METaJICBUX BUPOOIB, YACTHHKH
JIOPOTOIIHHOT'O METaIy?

3aBaaHHs ineHTH(IKAIT 00’ €KTIB M Yac TOCTIIKEHHS JTOPOrOIIHHUX METaJIIB 3aJIeKaTh Bl PIBHS
iHguBigyamizamii. BcTaHOBIEHHs CIiIBHOI poaoBOl (TpymoBoi) HaJIEKHOCTI 00 €KTIB 3a CKIIAZOM
3MIMCHIOETBCS Y BUMAJKAX, SKIIO 00’ €KT Ma€ 3ajjaHi XapaKTepUCTHKH. Y TaKOMY pa3i MUTAaHHS €KCIEPTY
(bOpMYIIOIOTh TaK: YM MalOTh CIUJIbHY pOAOBY (IPYINOBY) HAJKHICTh BHUSBIICHI Ha MPEIMETax-HOCISIX
MIKpOYaCTHHKU METaJy 1 HaJlaHi 3pa3Ku MeTajy BiamoBinHoi mpodu? [1, 2].

KpuMinamicTH4He AOCHTIDKCHHS BHPOOIB 3 METaliB 1 CIUIAaBIB HAJICKHUTh IO HAWCKIAIHILINX,
OCKUTBKM BCTAHOBIICHHS CIIOCOOIB TepepoOKM MeTany Ha OpyXT, BHUSBICHHS 1 BiJOKpEeMJICHHS
MIKPOYACTHHOK JIOCIIDKYBAHOIO METajay BiJ IHIIMX METAJIYHMX YaCTHMHOK Ta IX 1JIeHTHQIKaIlis
BHMaraloTh BUKOPUCTAHHS K XIMIYHHUX, TaK 1 IHCTPYMEHTAJIbHUX METOMIIB TOCIIIPKECHHS.

Jnst BUSIBJICHHS 1 BiZJOKpEMJICHHSI MIKPOYACTHHOK JOPOTOIIIHHOI'O METally Bill MEeXaHi4HOi cyMili
THIINX METATIYHUX MIKpOYaCTHHOK BUKOPHCTOBYIOTh METOJIM ONITUYHOI MIiKPOCKOITii, MATHITHOI cenaparii,
XIMIYHOTO PO3YMHEHHS METAJIIB Ta iH.

Jlyis BUIIIEHHS JIarHOCTUYHMX Ta iMeHTH(IKAI[IHHUX MUTaHb 3aCTOCOBYIOThH CIICKTpaibHI METOIU
(emiciiinuii, aOCOPOMIMHMI, JIOMIHECIIEHTHHMH, PEHTTEHOCIIEKTPAIBHIMM aHalli3), Mac-CIeKTpaabHHi
aHaJli3; HeWTPOHO-aKTUBAIIHHMIN aHali3; paaiorpadis; cnekrpockorris [2].

[Mpuknang 3 eKCHepTHOI MPakTUKU. 3a (akToM KpaabKKU IUIATHHOBOI (b e€pu (CreriaibHoi,
BHCOKOMIIIHOT (hopMH Tl BUPOOHMIITBA XIMIYHHUX BOJOKOH) 3 UepHIBEIBKOrO 3aBOAY TEILTOI30MSAIIHHIX
MaTepiaiiB Oyno BIAKpUTO KpHUMIHAJIbHE MPOB/DKEHHS 1 NpH3HAYCHA KPHMIHAIICTUYHA EKCIIepTh3a
METaJiB, CIIJIaBiB Ta BUPOOIB 3 HUX. Y MiJJO3PIOBAHHUX B CKOEHHI KPAJiXKKH OYJIO BUIIyU4E€HO BEpXHIH omsr,
CJIIOCApHI JielarTa, MOJIOTOK 1 3yOHJI0, SIKi BUKOPHCTOBYBAJIKUCH I PO3PYOYBaHHS BUKPaJCHOrO BHPOOY,
3pa3ku mwiatuau 950 1 980 mpobu.

Ha BupiiieHHs ekcriepTr3u OyJu IMOCTaBJICH] 3alIUTaHHS

1) uyn € Ha mpemMeTax BEPXHBOTO OJATY, JICIIATax, 3yOH/Ii Ta MOJOTKY YaCTHHKH JOPOTOLiHHOTO
MeTany — INIATHHA ?

2) SKIIO TakK, TO Y4 He OMHOPIAHI BOHH 3i 3paskamu miatuHu 950 1 980 mpobu?

Memoou 0ocnidoicentst, OMPUMAHi pe3yibmamu ma ixuitl ananiz

[NeprmmM i BaXXITUBUM KPOKOM JOCIIPKEHHSI OyJI0 BUSBIICHHS Ha MPEIMETax-HOCIIX MIKpOYaCTHHOK
IUIATMHA T4 BIAOKPEMJICHHSIM iX BiJ IHIIMX METaJIYHUX MIKPOYACTHHOK JUIS  IOJAJIBIIOrO
i1eHTU(DIKALIHHOTO JOCTIIKEHHS.

1. Mixpockoniunuii memoo

MeraivHi YaCTHHKH 3 TIOBEPXHI Jienar Oy/iau nomimieHi y damky [lerpi 1 mpoMuTi xaopodopmom
JUTS. OYUIIICHHS BiJl MiHEpaJbHUX OJUB. PIAMHY yTHIII3yBaik, a METaJIIYH] YACTHHKU BUKOPUCTOBYBAIIH IS
MMOJAJIBIINX JOCIIKEHD.

[IpenmeTn BepXHBOI'O OJATY, JieliaTa, MOJIOTOK, 3yOMJIO 1 BUIYYEHI 3 MOBEPXHI JICMIAT METaTiuHi
YaCTUHKH JIOCII/KYBAH MiJ OIHOKYSIPHUM CTEpPEOCKOIYHUM MikpockorioM MBC-2 i3 30ibIIeHHIM 10
175 kpar. Y pe3ynbTaTi JOCHI/PKEHHS Ha MOBEPXHI BEPXHHOI'O OJATY, MOJOTKA Ta 3yOuia OyIb-sKHUX
METaTIYHUX YACTHHOK HE BHSIBIICHO.

[Tix yac nOCHiHKEHHS METATIYHUX YaCTUHOK, BUJIYYCHHUX 3 TTOBEPXHI JICIIAT, BUSBICHO MIKPOYaCTHHKH
CpiOIACTO-01T0r0, YSPBOHOI'O Ta YKOBTOIr'O KOJIBOPIB. [ BiTOKpeMIICHHST MIKPOYaCTHHOK TUIATUHM BiJ| PEILTH
YaCTUHOK BUKOPHCTOBYBAJIM METOJM MarHiTHOI ceraparlii Ta XiMiYHOro po34rHEHHs METAIB.

2. Dizuunuti memoo (Memoo mazHimuoi cenapauyii)

[epmmii eram pO3AUICHHS TMONSATaB y MEXaHIYHOMY BIJIOKpEMIIGHHI METaJiyHUX YacTUHOK
YepBOHOT'O 1 JKOBTOTO KONBOPIB, a TaKOX TIPYHTOBHX Ta MiHEpaJIbHUX YaCTHHOK 3a JOINOMOTOI0
npenapyBaibHOI TOJKH il MIKPOCKOITOM.
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[lnaTvHa HAJISKUTh OO0 MapaMarHitTHux (ciaboMarHitHux) MeramiB. s BiZOKpeMIICHHS
MIKpPOYaCTHHOK TUIATHHH BiJl METANIYHUX YaCTUHOK 3 CHJIbHOBHPKCHUMH MATrHITHUMH BIIACTUBOCTSIMH
BUKOPUCTOBYBaJM METOJ MAarHITHOI cemnapaiiii 3 BHKOPHUCTAHHSM MAarHITHOTO MEH3/IWKa. binbmricte
YaCTHHOK CpPiOJIACTO-01IOr0 KOJABOPY HMPHUTATYBAIUCSA 10 MAarHiTy, IO YCKJIAIHIOBAJIO BiJOKPEMIICHHS
MIKPOYaCTHHOK IUTATUHU. BHACIIIOK 3aCTOCYBaHHS IOTO METOIY BJAAJOCS YaCTKOBO OYHUCTHTH 00 €KT
JOCITIKEHHS.

3. Ximiunuii memoo

3a 3BMUAHHHMX YMOB IUIaTHHA HE PO3YHMHSETHCS y 3BUYAHHHUX MIHEpaJbHHX KHCIOTaX, KpiM
“mrapcekoi Boaku” (cymimmi 1 00’eMy KOHIIEHTPOBAHOI a30THOI KHCIOTH 3 3 00’ €MaMu KOHIIEHTPOBAHOI
COJISTHOT KucnoTH) [3].

J171st MOBHOTO BiIOKpEMJIEHHS MIKPOYACTHHOK TUTATHHH BiJl 3aJTUIIKIB HIIMX METaiYHUX YACTHHOK
CyMIlll, IO MifjiArajga Po3IUICHHIO, OOpPOOJISUIM KOHIIEHTPOBAHOIO COJITHOK KHCIOTOK mpoTsarom 15
roauH. OO0’ €XT PO3TISAATH IMiJ] MIKPOCKOIIOM 1 BiOMpany MeTaniyHi YacTHHKH, SKi HE PO3UMHUIINCH Y
COJISIHI KHCTIOTI.

4. Jlocnioscenns memoodom emicitinozo cnexkmpanvroz2o ananizy (ECA)

Meron ewmiciiiHoro cmektpaigpHoro anamizy (ECA) BUKOPHCTOBYBABCS Uil BH3HAYCHHS
ENIEMEHTHOTO CKJIaJly 3pasKiB IUIATHHH Ta MIKPOYACTHHOK, SIKi HE PO3YMHWIIMCH Y COJSHIA KHCIOTI 3
METO0 BCTAHOBJICHHS 1X CIUILHOI POIOBOI (IPYIIOBOI) HAJICKHOCTI.

Texniuni ymoBu ECA macrynmni: ycranoBka LMA-1, cnektporpad kBapreBuii Q-24 3
TpuctyneneBuM nociabmosaueM 3 10, 50 i 100 % nporryckanns. lupuna minman — 0,015 am. Cucrema
OCBITJICHHS INUIMHM OJHOMiH30Ba. CraitoBaHHS MPo0 MPOBOJAMIIM 3a TaKHMX IapaMeTpiB TeHeparopa:
Hampyra Ha enekrpogax — mo 3,5 kB, imayktusHicts — 125 MkIT, emHuicts — 2,5 Mk®. Bigmane mix
enextponamu — 1 mM. Haxnaganus criekTpiB gecsitukpatHe. CIEKTpH peecTpyBaj Ha criekTporpadiday
rtactuHKy Tumy 1 aytnusictio 6 on. JICTY.

AHani3 OTpHMaHUX CHEKTPOrpaM IMPOBOJMIM Ha BHSIBICHHS TUIATHHH. [licist po3mudpoByBaHHS
OTPUMAaHMX CIIEKTPOTrpaM BCTAHOBJIEHO, 110 criekTpH 3paskiB miaatnau 950 1 980 nmpobu Ta MiKpOYaCTHHOK
Cpi0JIACTO-01I0r0 KOJILOPY 3 MOBEPXHI JICIIAT 33 €IEMSHTHUM CKJIaJ0M € OJIHAKOBUMHU.

Beranoputn imeHTHuHICTh 3paskiB miathau 950 1 980 mpoO 3 BHIydeHUMHU 3 MOBEPXHI JIeIiat
MIKpOYaCTHHKAMYU TUIATHHHA BUSBUIOCH HEMOXXIIUBUM BHACTIOK OOMEKEHOI KINBKOCTI OCTaHHIX Ta 3a
BIJICYTHICTIO KOMILUIEKCY ICHTH(IKAIHHNX 03HAK.

BucnoBku. Sk CBiTUMTH TpPUKIAJN 3 EKCIEPTHOI NPAKTHUKH TEPIIMM 1 BaXKJIMBHM ETarioM
EKCIEPTHOr0  JIOCHI/DKEHHS MIKPOYACTHMHOK JOPOTOLIHHUX METaliB € IX BHSBJICHHS IUIIXOM
BIIOKPEMJICHHS BiJI OCHOBHOI MacH IHIIMX METAJIYHUX MIKpOOoO €KTiB. PoO3iIeHHS MeXaHIYHUX
METaJIeBHX CyMillled OCHOBYEThCS Ha (Di3MYHUX 1 XIMIYHUX BIACTHBOCTSX JOPOTOIIIHHUX METAIIB.

Jiis  BupilleHHS iaeHTH(IKAIifHUX 3aBIaHb HEOOXIMHOK YMOBOI € JIOCTaTHS KUIbKICTh
EKCIIEPUMEHTAIILHOTO MaTepially Ta HasBHICTh KOMIUIEKCY iIeHTH(IKAIHHUX 03HAK.
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