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PA3SPABOTKA YHUOULIUPOBAHHOWU METOAUKU AHAJIU3A
NIATUHOUPUAMUEBDLIX CIJIABOB

.6.Kyp6arosa, M.[./lncuerko, E.FO.MeTpeesa
OAQ “EkatepuHbyprckuii 3ason 06paboTku LBETHLIX MeTannos”
620014, ExarepuHbypr, np./leHmnHa, 8
triod@r66.ru

MpeanoxeHa yHubUUMpOBaHHaa 3MUCCUOHHO-CNEKTPOMETPUYECKan MeToAMKa ONPeaeneHus ce-
pebpa, 30Nn0Ta, Mean, Xeneaa, HUKEeNs, CBUHLA, Nannagms, poavs, CypsMbl, ONoBa 1 UMHKa B MNaTUHOUPU-
avesslx cnnasax, cogepxawmx o 30 % npuous. [na NoCTpoeHUs rpanyvpoBOYHbIX 3aBUCUMOCTER
ucnons3osanu NCO coctasa apdUHUPOBAHHOW NMNATUHLI, YTO MNOBLICUNO AOCTOBEPHOCTL PE3YNLTATOR
ananuaa. OueHeHbl Nokasareny TOHHOCTY METOAMKY, NS BONLWWHCTEA 3NEeMEHTOB OHWU HEe YCTynaioT
aTrecTtoBaHHbeIM xapaktepuctukam MIKKXA nnatuHsi.

Kyp6arosa Upuna BopucoBHa — pyKOBOGUTENb
nabGoparopumn cnexTpansHoro asannsa OAO «E3
OLUM».

O6nacte Hay4YHbIX UHTEPECOB: 3MUCCHUOHHBINA
CreKTpanbHbiii aHanns 6,1aropoaHbIX MeTannos
¥ CNIaBOB Ha MX OCHOBE.

Agsrop 25 ny6nuxkauwi.

Jlucuenko Mapus muTpuesHa — nHXeHep na-
6oparopun cnexTpansHoro ananniza OAO «E3
OoLUM».

O6nacre Hay4yHbIX NHTEPECOB: IMUCCUOHHBINA
crneKkTpansMbii aHannus 6naropogHbiX METannos
¥ CNIaBoB Ha MX OCHOBE.

Asrtop 6 ny6nukaumnii.

fMerpeesa Enena IOpbeBHa — uHxXeHep nabo-
paropuu cnekTpanbHoro aHanmza OAO «E3
OLM>».

O6nacre HayYHbIX UHTEPECOB: 3MWUCCHOHHbLIH
CcneKrpanbHbii aHanu3 6naropoagHsix MeTansnos
W CNIaBoOB Ha UX OCHOBE.

Astop 3 nybnukauymii.
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Basusivn o6bexramn ananusa CTIEKTPaIbHON
naboparopun OAO ExatepuHGyprceroro 3aBoga 06-
paboTKH LBETHBLIX METAIOB ABAAIOTCH IUIATUHOBLIE
cruiassl, cogepikautpe ot 5 10 30 % upuaus. Comtac-
HO TEXHMYECKUM YCJIOBUAM [ 1], B HUX KOHTPOIHPY-
I0TCH IIPUMECH, ITPUBEJIEHHbIe B Tabur. 1.

Panee B nabopaTopHu CyHIECTBOBAIO HECKOIBKO
crieKTporpaueCKHX MeTOUK aHAIM3a 3TUX CIUIa-
BOB. [lo aTTeCcTOBANHON Ha 3aBO/IE METOIHUKE BBITIOJ -
HeHHA naMepeHuil (MBH) ananua nposoauiy me-
TOA0M I7106yABLHOMH IYTH. [TO3BOJIAIONIEH OTIpeie)iATh
BCe IepevrcieHHble B Tabl. 1 mpuMecH, a TakiKe
mapraHen, ¢docdop U kaamuit. [pagyupoBKy 1pn
aHasu3e crtasos [1nM-5 u k- 10 BeIToNHATH TTO
crangapTHeiM obpasuam npegnpuatusa (COIT) co-
ctaBa cruiaBa [1nM-5, a B cninasax coctaBa [1n1H-15
u I1aH-25 - o COIT cocrasa [M1H-25. Ananus Tex-
Huvecknx [aM-5 - [nH-30 na yersipe npumecu (Pd,
Rh. Au, Fe) nposouin, BRITIOUAA METAIL BIIEKTPO-
JAOM OYTH, IPH 3TOM rpanyuposky Benu o COIl co-
OTBETCTBYIOLIETO UM COCTABA.

K HacTofAleMy BpeMeHH MMEIONHICA 3arac
COIl cocrasa rIaTHHOMPUIUEBLIX CIUIABOB ITPAKTH-
YEeCKH HCUEPIaH, a BOCCTAHOBHTb €ro OKa3aIoch 9K0-
HOMHYECKH He 1iesiecoobpasHo, TeM Gosiee, 4To U3-
3a CJIOKHOCTH N€PEBO/ia 3THX CTUIABOB B pacTBOp [2]
BO3HMKAIOT 3HAYUTEIbHbIE TPYIHOCTH IIPH ATTEC-
TaLWM KOMIIAKTHBIX I1aBieHHbIX CO criocobom mexk-
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nabopaTtopHoro skcnepumenTa. B kavecTse ankrep-
HATHBHOI'O METO/1a KOHTPOJIsl COCTABA CIUIABOB pac-
CMATPHBAJIM MACC-CHIEKTPOMETPHIO C HHAYKTUBHO-
CBASAHHOH IUIA3MOHH, HO ITPY 9TOM Takke TpebyeTca

MPeABAPUTELHOE PA3IoHteHNe NTPo6, YTo CyLIeCTBeH-
HO OrpaHHyuBaeT HPUMEHHUMOCTb MEeTOA.

Bee cxasaHHOE, @ TAKIKE [TOMHAR MOAEPHH3ALIAA
nabopaTopHuu My TeM BHEIPEHHUA HA CHIEKTPAbHYIO

Tabnuua 1

AXUMUYECcKU cocTas nnaTtuHoMpwoWweBbiXx CNNaBoB

MAPKIA HL Xumuyeckuin coctas, %
MnammHa WMpuaun | Pd+Rh+Au Fe Si Pb Au

NnA-5 94,7953 | 4,753 - - -
MNn-10 89,7-80,3 | 9,7-10,3 - - -
MNnA-15 846-854 | 146-154 - - -
MnA-17,5 roOCT 13498| 82,1-829 | 17,1-179 0,15 004 | - - -
MniA-20 79,5-80,5 | 19,5-20,5 - = :
MniA-25 74,0-76,0 | 24,0-26,0 - - -
MniA-30 69,0-71,0 | 29,0-31,0 - - -
Mn 850-50t08| TY 48-1-180 | 95,0-95,5 | ocransHoe 0,04 0,009 | 0,015 | 0,05
A aas. 1o pasHocTy Bas HopM. OnpepensioT 663 HOpMUPOBAHWS |

Ir+EnpumMecu Pd, Rh, Au, Fe, Ag, Si, Sn, Al, 8b,Cu, Zn, Ni

annapaTypy MHOFOKaHAAbHLIX aHA/IN3aTOPOB ATOM-
HO-3MHMCCHOHHBIX criekTpoB (MADC) npeonpeaesm-
JIO TOCTAHOBKY 3aAa4y 9T0# paboThl - CO3aHHE YHH-
(LI POBAHHOR SMHCCHOHHO-CITEKRTPOMETPHYECKOHN
METOAMKN KOMMYECTBEHHOTO XUMHUYECKOT 0 aHaIN-
ga (MKXA). nmoaponaomed rno eMHoMY KOMIIEKTY
CO ananM3npoBaTh MAATHHOWPHAMEBBIE CI/IABI
paanuuioro cocrasa.

Paapa6otry ynuduimposaroit MKXA ocyiue-
CTBJAMN HA CHIERTPaMBHONA yeTaHOBKE, B COCTAB KO-
TOPOH BXOAMIN MOJEPHU3UPOBAHHKIN aHATH3ATO-
pom MASC ksanTomerp HA-12 qupmst "BAIRD” ¢
pabouum CTIEKTPAJIBHBIM JinanasoHom ot 220 z10 460
HM, TIOKpLIBaeMoM 12 muHekaMu TBEPAOTENLHOTO
AETEKTOpA, ¥ AYyTOBOM CpeAHeHACTOTHEIN reHepaTop
“Besysuii”. OcHOBHBIE OTIEPAIMOHHbLIE YCIIOBHA PA3-
padaThIiBaeMOl METOAMKY COOTBETCTBOBAH YCI0BH-
fiM paHee aTTecTOBaHHON 1 BHEAPAEMOI B KagecTBe
rocyapCTBEHHOTO CTAHAAPTA METOAUKH OTIpe/iesie-
HUA [IpUMeced B IVIaTHHE, KOTOPAd AB/IAETCH OCHOB-
HBIM KOMIIOHEHTOM CIIJIaBOB. 3Ta MeToauKa Oblia
BrIGpaHa eile 1 MoToMy, 9To B 1ab0paTopuu UMeeT-
CA iBa KOMITIEKTA CTAHAAPTHBIX 06pastos miaTh-
HBI, aTTeCTOBAHHKIX B paure 'CO (7003-93u 7351 -
97). Yenopus Bo3GyHiIEHUA CIIEKTPOB - HEMTPEPHIB-
Has moby/isHana fgyra cunoi roka 12 A, macca Ha-
BeckH metasta 100 Mr, Bpems axcrnoaunmu 60 c.

H3aBeCTHO, 4TO CIIEKT P SMHCCHH MPUJIHA COMKEH
1 cnabo usyder, a TabiHIbl CIEKT PAJIbHbBIX JMHHH
[3] He conepmaT cBegeHUI O MAIO MHTEHCUBHBIX
JIMHHSAX, TPOAB/ISIIOIINXCA B CHIEKTpax criasos. [Ho-
9TOMY TEOPETHYECKH CIIPOTHO3ZWPOBATH MPHUIO/-

HOCTh JUMHHIT IpUMecei JU1f BBITTOHEHHA OTIpese-
JNIeHH OKA3AI0CH HPakTHYeCKY HEBO3MOMHO. [pa-
puuecknil criocob npejcTasieHua CIEKTPa ¥ BO3-
MOIKHOCT COBMELLEH A CIIEKTPOR pasnuiuHbIX 1pob
Ha oJHOM Tpaduie, peajinaoBatHkIe B IporpaMme
“ATOM", ro3BOJMIN JOBOJIBHO JAErKo 13 60/bILOT0
KOJIMYECTBA JUHUA, HCNONL3YeMBIX NPH aHaImMae
I1aTHHLL, BeIOpaTh B KavecTre pabounux 0THOCH-
TenbHO CBOGOAHBIE OT HATOMKEHMA CIIEKTPa HPHAUHA.
Ha pue. 1 u 2 npunBeeHb! NPUMepPLI COBMEILEHISA
HA OgHOM rpaduie CrieKTpoB YHCTOH IIATHHEL K
criasa cocrasa [11M-30. OTdeTniBo BHAHO, YTO JTH-
HuA naiazpa 292,249 um ceobogHa 0T HAJIOKEHNH
H MOMKET OpITh BuIOpaHAa B KadecTBe aHaiTHyec-
KOM, B TO BpEMA KAK UCTIONb30BATH IMHUIO HUKENS
303.793 HM U1 aHaTH3a IVTATHHONMPUIIMEBRIX CILIa-
BOB HEBO3MOHKHO.
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Puc. 1. Cnexipul nnatuse (1) u ennasa Mnk-30 (2) & okpecTHo-
CTW GREKTRankLHaA NUHWA nannagus 292 249 Hm
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Puc. 2. Crextpul nnatunsl (1) v cnnasa Mnk-30 (2) 8 okpect-
HOCTWU CNEeKTpansHon nuHum Hukens 303,793 um

Crnioco6rl H3MepPeHHA HHTeHCHBHOCTH HCCIe1y-
€MBIX CIIEKTPAJILHBIX JIWHMI W (POHA I1PHUBEJEHBI B
Tab/1.2. Hau ornsIT Mokasas, u4To B MO1aBISIOHeM

OO/TBIINHCTBRE CIIyYaenB JIyH LM BHAOM aHAJIUTHYEC-
KOro curfaia fIBAfeTea IUI0Ua/ib, 0CoOeHHO A5
MHTEHCHBHBIX THHWH, MOABE PiReHHBIX CAMOTIONIO-
LLIEHWTO, MJTH HHTErpaJl, BEIMHCISHHEIH 1o 3 1ruoaaM.
TTonek rpanin NKa OCynIeCTBAAIH aBTOMATHYeC -
KM C MCITOJIb30BAHHEM KPHUTEPHA MaKCHMyMa TUT0-
majay, 3HadeHmne poHa, KOTOPOoe VUHMTHIBAIH MTPH
pacyeTe HHTEHCHBHOCTH JIMHHMHK, OIPeJesAan Mo
MaKCHMYMOM ITHKA, ec/Ii B OKPECTHOCTH HE 6BLI1O
CHJIBHBIX MEILIAIOIIMX JTHHMI. B npoTHBHOM ciiy4dae
BBIOH Pai MEHBLILIEE M3 3HA HeHU MHTEHCHBHOCTH,
OTBEYAIOUIMX TPAHMYHBIM TOUKAM [MMKA.

[Tpn paspaboTke METOMKM UCC/IE/I0BAHHSA Bbl-
NOJHAIM. paccMaTpUBasn KpaiiHuii coyuaii - crias
¢ HanubonbLIUM cojiepikadue upunusa [11HU-30, uro-
OBl 3aTeM BIOpaHHBIE YCIOBHSA PACTTPOCTPAHUTL HA
BCE APYTHE CILIABbL.

Tabnuua 2
Cnocobbl M3MepeHUst MHTEHCUBHOCTM CNEKTPanbHbIX NMUHWA U hoHa
OnemenT | [AnuHa BonHbl cnektpansHon | Cnocob namepenust Cnocob namepenun thoHa
AVHWAK, HM WHTEHCMBHOCTY
Cepebpo 338,289 nnowagb noa MakcumMymom
vcamins 256,798 uHTerpan 3 guoana nog MakcuMymom
309,2708 nnowanb noj Makcumymom
3onoTo 312,28 nnowans crnpasa
MWUHUMASLHOE U3 [1BYX 3HAYEHWUIA:
Mepb 222,778 nHTerpan 3 guoaa Cnesa 0T TOYKKW, YCpeaHEeHHoe Mo 2 guoaam
cripaBsa OT TOYKM, YCPeOHEHHOE No 2 Avonam
Xeneao 302,1073 uHTerpan 3 guopa cipass
yCpeaHeHHoe no 2 Auoaam crnpaea oT TOYKM
MUHUManNbHOE U3 BYX 3HaYEHWUN:
Hukens 313,41 uHTerpan 3 guoaa Crnesa OT TOYKK, ycpeaHeHHoe No 2 auoaam
cripasa oT TOYKW, yepeaHeHHoe no 4 auoaam
CauHen 280,2 nHTerpan 3 auopa cneea
T 292,249 vHTerpan 3 quoaa nog Makcumymom
325,878 nnowans nog MakcumymMom
Pogui 312,37 WHTerpan 3 auoaa nog Makcumymom
Cypbma 231,147 uHTErpan 3 anoga cnpasa
KpemHuin 250,6897 WHTerpan 3 avoaa cnpaea
251,9202 wHTerpan 3 guopa 1o Makcumymom
MWUHMUMaITbHOE U3 ABYX 3HaYEHWUN:
Onoso 286,333 WHTerpan 3 avoaa cnesa OT TOYKW, YCPeAHeHHoe No 2 Anoaam
cnpasa ot TOYKK, yepeaHeHHoe no 2 Avoaam
LinHK 334,502 nnowans noa Makcumymom

CpaBHeHHne KpMBBIX MCIIAPEHHA NMpuMeceli U3

ImIaTHHE! ¥ criasa [Nnl-30 nmokasano, 9To nojias-
Jistiotec 60JILINHHCTBO MPUMeceit He MeHSIOT Xapak-
TEP CBOETO BRITOPAHUSA B [IPUCYTCTBAN HPUIUSA U 34

172

BpemsA 60 ¢ MpakTHYeCKH OTHOCTBIO UCHAPHAIOTCS
13 HaBeckH. Ha puc.3 B KauecTBe IpuMepa rpuse-
/leHbl KPUBLIE MCITAPEHWA POAWA M3 TJIATHHEL U TIJT1a-
THHOMPHAMEBOro crutasa. Taxoif xapakTep nocTyi-
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JIEHMA DJICMEHTOB B PA3PH/ MOKHO 00 BACHHTE TEM.
YTO YBEJIUUIEHHUE COACPIKAHMUA MPUNS, TEMIEPATY-
pa kurnenus koroporo seie (4400° C), yem naaTh-
1ol (4100 C) [4], npakTHYECKH HE H3MEHAET TEPMH-
YeCKHX XapaKTepHuceTUK 1obyiibl. O6 aTom cBuie-
TEJALCTBYIOT H OIHHAKOBBIE a0COIIOTHBIC HHTEHCHB-
HOCTH CIEKTPANTbHBIX JITTHIL i1 JIaTUHBI B CITEHTPAX
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Puc. 3. Kpussie ncnapexus pogus na nnatuel (1)
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Puc. 4. Kpuebie ucnapeHun anoMuHus n3 nnatuiel (1) v
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LY
1
I

WMHTEHCHBHOCTE
o=
s SRR

/1

A
—
A

140

120 A

Wi+ EHEHBEHOCTE

0 - - T T - : : :
0 20 40 60 B0 100 120 140 160 180
Bpewmn. c
Puc. 5. Kpueble ucnapeHus KpemHua U3 nnatuhsl (1)
W NnaTuHoOWpWAKMeBoro cnnasa (2)

Jf 8TUX 5A€MEHTOB C YBEJIHYEeHHeM KOHIEHT-
panum UPHMA MPOUCXOANT YCKOPEHHE NOCTYIIIe-
HHS B PA3PS/L, YTO MPUBOANT K BO3PACTAHMIO MH-
TEHCHBHOCTH HX CICKTPAJILHBIX JTMHUN 1, KaK Clejt-
CTBHE, 3ABBIIIECHU Pe3V/ILTATOB H3MEPEeHHH, YCK0-
pPeHUe HCTTAPEHUA AJOMWHNA M KPEMHNA, BOBMOK-
HO, CBABAHO € 06PA30BAHHEM HX COEMHEH I ¢ IL1a-
THHOI, KOTOpPBIE OLICTPEE PASPYILAIOTCH B ITPHCYT-
CTBUH HPHJIHA.

VrouHeHHe BLIOPAHHEIX YCIOBHH M3MeEpeHHi
[IPOBEJIN B XOJI€ ONEHKH NMokasaTe el TOUHoCTH (rpa-
BHJILHOCTH, [IPEIH3HOHHOCTH) MTPEUI0KEHT0H Me-
TOAMKM. JLJIH 3TOro HCHoib30BaIM ATTECTOBAHHBIC
emecH coctasa [1H-30, KOTopbIE TOTOBHIIN. MOME-
A Ha snerTpo o 70 mr 'CO naaTune (7003-93,
ROMILIERT COITT-21) 1 30 mr 'CO upnams (7292-96.
roMmriekt COM-22), Tak 6bL1H NPUIrOTOBICHBL B
BU/Ia cMeceil. OTHYalomIMXCA 110 KOHECHTPalm
[PUMECHBIX KOMIIOHEHTOB. OTHOCHTE/ILHBLIE M0-
IPEITHOCTH ATTeCTOBAHHBIX 3HAYEHUITA,  TpUBe/Ie-
ne! BTab1.3. [pu ananmae rpajiyipoBKy IIPOBO/LH-
munio P'CO coctasa riaTvHe! (komriert COlNi-21).
TTokazaTe/1m ToMHOCTH paccurTam o MK 2335 (me-
TOJ, € TOMOIbLIO HAG0PA 06 PA3IIOB UTH OLEHMBAHMA),
ofipaboTas IeCATL Pe3YALTATOR AHAIN3A, [IOJIYUeH -
HbIX [10 TPEM [apalJieIbHBIM Onpege e HUAM [5].

JLis Beex a/leMeHTOB. KpoMme cepefpa, CBHHIA 1
HHMHEKA, OLUIA H3YHEeHA BOBMOMKHOCTL ONPE/e/Ie HH
1o abCOMTHBIM 1 OTHOCHTEILHBLIM 3HAUCHHAM
HIFTeHCHUBHOCTH. B KavecTse HiieMenTa cpasHeHus
ObL1a BLIGPAaHA OCHOBA CIUIABOB - TNIATHHA, TIPHYCM
BMECTO AuHiH Pt 228.048, npuUMEHETHON B METO-
anke anamnsa adGpuHUpPOBAHHON TUTATHILL, HO
MMEIoIIelt HasoreHHe c et Ir 228,057, uenonb-
sopaym nuruio Pt 244,263, Okasanoch. 9To IU1aTi-
HA B KAYECTBE 3JIeMeHTA CPaBHEHHA HE MOAX0ANUT
JJIST OITPE/ICAeHUA BCEX DJIEMEHTOR, KPOME DO -
BCE [IOKA3ATC/IM TOUHOCTH PE3VIBTATOB OKA3AINCH
XYIKE [10 CPABHEHHIO € TIOJIYYEHHBIMH TPH H3Mepe-
HHHA abCcoMOTHRIX HHTEHCUBHOCTEH, 3T0 00 BACHHA-
€TCA TEM, YTO JIMHUA IUTATHHBI HE I'OMOJOTHYHA
CHERTPAJILHBIM THHHAM ONPE/Ie/IHEMbIX TPHMECEH.

OueHKH MoKasareleid TOYHOCTH PESYIIBTATOB,
MOJIyYeHHbIe TPH MCT0/IE30BaHUM Pab0YNX aHAT M-
THYECKUX TUHUI, TpeacTasiensl B Tabi. 3. /s eex
MPHBE/AEHHbIX THHHI MaTEMATHYECKOE OIRMaHne
CHCTEMATHUECKOH COCTABAAOIIEH MTOTPENTHOCTH
OKAZAI0CH HE3HAUMMO HA (PoHe ciydaitHoro pastpo-
Ca, YTO [TPOBEPEHO C ITPUMeHeHHeM KprTepist CThio-
AeHTa [5]. 3HaYEHHA OTHOCHATEILHOTO NOKA3ATEN5
MOBTOPSEMOCTH G, U3MEHAIOTCA OT 5 (/15 1TasL/1a/1m1s1)
10 30 % (st cepebpa). 3HaAYEHMST OTHOCUTE/ILHOTO
roxasaTesns NPOMEKYTOYHON IPeIHM3HOHHOCTH Oy,
COCTARIAIOT OT B (/1A naiiagua i cypbMel) 10 31 %
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oTH. (s cepebpa). [Mokasaresb TOYHOCTH PE3YIib-
TaTOB AHAJIM3A, [TOJIYYEHHBIX IIPH PEAIM3AITMH Me-
Toauku B 1abopatopru A, uamensaercda ot 10,5 %
(ms mannamms) 10 64 % (s cepeGpa). Xyaime met-
POJIOTHYECKHE XapaKTePHCTHKA ONpe/ie/leHus ce-

pefpa Mo#HO 00 bACHUTEH CH/ILHBIM CAMOIONIONILE -
HUEM eIMHCTBEHHOH NMPHUToIHOM 711 paGoThl aHa-
JUTHYECKOH JIMHWH, W, K&K CJIeACTBHE, MAJIBIM YT-
JIOM HaKJIOHA TPpaJlyMPOBOYHOTO rpaHKa.

Tabnuua 3
Mokazatenu TouHocTn MKXA
Onpepensiemblit | AHanutudeckas nukus-| Maccosaspons, % | A, % | 0.% | ©..% | A, %
SNEMEHT NUHUA CpaBHeHns
0,00098 9 30 30 64
Cepeb 338,289-H
opepa a2 0,0055 2.7 17 18 38
0,0221 23 16 9 19
3ono 312,28-H
nere er 0,00378 29 | 9 7 15
0,0057 1,9 4 6 13
M 222,778-H
B er 0,00113 4 7 7 35
0,023 2.2 7 10 20
H 302,1073-Het
s g 0,0050 4 10 10 20
0,0114 2,6 1 9 18
313,410-H
Hukenb i er 0.0022 3 5 8 50
0,011 2.6 12 12 25
CauHe 280,2 - Het
i 0,0019 7 15 10 23
0222 2, 5 10
292,249 —Het £ 8 :
. 0,00392 4 85 9 19
MNannagwia
325 878 - Her 0,0222 2.3 11 9 19
' 0,00392 4 8 5 12
,0227 10 1 32
Poawwn 312,37 - Pt 244,263 0 3 6
0,0044 7 12 21 44
0,00561 3 6 1
Cypbma 231,147 -Het - 2
0,00104 13 5 9 23
7 1
Onoso 286,333 - Het 0,054 A ! 9
0,00094 9 13 7 17
0,01099 2.2 14 11 26
WHK 334,502 - Het
2 0,00186 6 16 14 33

OleHeHHbBIC 3HAYECHUA MOKA3ATENEH TOUHOCTH
A1t DOJIBILIMHCTRA 3JIEMEHTOB HE YCTYNAIoT aTTec-
TOBaHHBIM XapakTepucTukam MKXA ninaTHHBIL.
Jlanrs s poans nokasaTesab TOYHOCTH pe3yibra-
TOB aHAIN34, 10y YeHHbIX ITPH PEeanH3allii MeTo-
AUEHA B 1abopaToOpUH, NPEBLICHI AHATOTHYHYIO Xa-
pakrepucTiry MEXA maaTtuHbl. 3T0 CBA3aHO C TEeM,
HTO cBOOOHAS OT CIIEKTPANLHBIX HAJIOMKEHUH OC-
HOBHBIX KOMITOHEHTOB CIUIaBa aHAJIUTHYECKas JTH-
Hua Rh 312,37 am MmastonHTeHCHUBHA.

B HacTosmee BpemMs# orpeiesieHUe alOMHHUA 1
KpeMHHS 110 JaHHOH MeTOUKe BEITIOIHATH HEBO3-
MO#HO. Kak BuHo 13 tabi.4, 118 9THX 2JIeMEHTOB
Pe3yIETaThI AHAJIM3A, TT0JIyeHHbIE 110 PA3HbIM aHa -
JIMTHHECKWM JIMHHAM, 0Ka3a/IMCh 3aBbIIIEHHBIMH
mo4TH B 2 pasa. [lppMerdeHMe IVTATHHLL B KAYECTBE
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aJieMEeHTa CPaBHEHHA He IMTO3BOJIMII0 CIMAAWUTh 3TH
apperTh.

[MonbITKH U3MEHWTE BIFOPaHHE ATIOMHHHA W
KPEeMHHA Y TEM BBEAEHHS HA AJIEKTPO XUMIYeCKH
akTUBHOro 6yepa—¢ropusa BHcMyTa, HE IIPUBEIH
K [IOJIOFKUTE)IbHBIM pe3y/IkTaram. TeMm Gosee, 94T0 314
nobaska ernie 6ostee yeIoAHAET CIIEKTP NPobkbl, a Tak-
e Heb/1aronpusiTHO CKA3BIBAETCH HA CTAOMIIBHOC-
TH FOPEHUA YTH. Mbl IIaHNPYeM Ja/IbHEHIIYIO pa-
60Ty 110 COBEPIIEHCTBOBAHWIO METOIMKH, HATIPAB/IE-
HUAMH KOTOPO# 6yy T BBIGOP ONTHUMAIBHOTO Bpeme-
HH IKCIMIOHUPOBAHUSA CIIEKTPA (METO CHIEKTPATBHBIX
OHEpPrui), a TaKIKe U3yUeHHUE KOPPEIALIMA MEHKIY
co/lepaHrueM HPUAUA U MHTEHCHBHOCTAMH JTHHHH
AMOMMHHA U KPEMHHUSA C UEJIBIO ITepexoa kK MeToay
MHOTOMEPHBIX I'DaJIlyMPOBOK [6].
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Tabnuuad

PeaynsraTel onpeaeneHns antoMUHUA U KpeMHUS

Onpepensemolid 3anemMeHT | AHanuTuyeckas nuHus -| BeegeHo, % | HawpgeHo, %
NUHWA CpaHeHna
0,011 0017
256,798-H ! ’
o 0,0023 0.0024
256,798 Pt 244,263 0.011 0019
y 0,0023 0,0029
ANIOMUHUR o 0002
309,271 -H : y
o 0,0023 0,0031
309,271 - Pt 244,263 G011 -
0,0023 0,0035
250,69 - HeT 0,012 0,026
0,0026 0,0051
250,69 - Pt 244.263 0,012 0,030
/ 0,0026 0,0060
KpemHuin L 0006
251,92 -Het ' .
0,0026 0,0054
251,92 - Pt 244.263 0,012 0,029
0,0026 0,0062

Taxum o6pasom, B pesynsrare paboTh] TPe/IIoNe-
Ha MEeTO/IHKA ONpele/IeHUA psjia TpuMeceii B ria-
THHOHMPH/IMCTRIX CIUIABAX, MABHOH 0CO6€HHOCTBIO
KOTOPOI ABIAETCA IPalyHPOBKa 1pubopa 1o KoMII-
JIEKTY cTaHAapTHRIX 06pasioB coctaBa adduHupo-
BaHHOH mraTuHel. Menonk3oBanue I'CO cocraBa
TIOBBIIIAET JJOCTOBEPHOCTh PE3YJILTaTOB AHAIM3E.
HemasioBasKHBIM HOIOKHTENBHBIM UTOTOM BHE/[pe-
HUA 3TOH METOJAVKH ABIAETCA SKOHOMMS /IPArOLEeH-

HBIX METAILIOB K, 0COBEHHO0, MX CTAHAAPTHLIX ofpas-
LLOB, TAK KaK aHaIN3 PE/IKO XOAAIINX CTIIABOB MO -
HO COBMECTHTB C ITOCTOAHHO MPOBOJUMBIM AHAJN-
30M ILIATHUHBI.

Cheayer oTMETHTDB, YTO BBINOJHeHHasa patoTa
TPYAOEMEA, M OCYLIECTBUTE €€ MHBIMH, YeM C [IpH-
MeHeHHeM aHajam3aTopa MAJC, cpeacrBaMu 66110
Obl TPAKTHYECKH HEBO3MOIKHO.
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DEVELOPMENT OF THE UNIFIED PLATINUM- IRIDIUM ALLOYS ANALYSIS METHOD

I.B.Kurbatova, M.D.Lisienko, E.Yu.Petreeva,

The unified emission-spectrometric method of determination silver, gold, copper, iron, nickel, lead,
palladium, rhodium, antimony, tin and zinc in platinum-iridium alloys (containing up to 30 % of iridium) is
offered. For construction calibration curves certified reference materials of pure platinum utilized. It
has increased validity of resuits of the analysis. Estimated precision values of the method for the majority
of elements do not concede to the certificated characteristics of a method of quantitative chemical

analysis of platinum.
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