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[MprMeHeHWe B ka4eCTBE CUCTEMbI PErMCTPALMI ONTUYECKON WHDOPMALIMW MHOTOKaHaNbHbIX aHa-
nusaropos cnektpos (MA3C) naeT BO3MOXHOCTb ABTOMATUANPOBATH NPOUBCC M3MEPEHMS, cyue-
CTBEHHO NOBLICUTL TOMHOCTL ONpeaeneHust npumeceit. B Hactoawein paborte onvcarsl LUMPOKUE BO3-
MOXHOCTI aBTOMaTHSHDOBaHHOﬁ YCTAHOBKW 158 aTOMHO-3MWCCMOHHOT0 aHann3a reonorniueckmx npoﬁ.
OcoBeHHOCT NPUMEHAEMOIR Hamuy annaparypsl COCTOWUT B TOM, YTO NAA3MEHHbIA dhaken ABYXCTPYIAHO-
ro NnasMarpoHa pacnosiokeH Ha oOnTHeckoi ocu aByx AndpakumorHeix cnekTporpados: ADC-8 u
APC-458. Ucnonb3osaHne AByx CrNeKTPOrpados No3soNSET OAHOBPEMEHHO PerucTPUPOBAaTL pas-
Hbl@ Y4aCTKW CNeKTpa ¢ pasn1yHbiM paspeliedmnem, MCKNIoYas HanoXeHns OT MaTtpuHHbIX 3NeMeHTOoB.
B pabore nokasaHbl BO3MOXHOCTH onpegaeneHns GnaropoaHbix MeTansios (BM) n merannos nnaruHo-
B0 rpynnel (3M0), a Takke npuBeaeHs! Npeaensl 06HAPYKEeHUS CONyTCTBYIOLLMX 9N1EMEHTOB.

HyBCTBUTE@NBHOCTE COBPEMEHHbIX POTOAMONOB NOIBOMAET COKPATUTL BPEMS SKCMO3ULIMN A0 HEe-
CKONBKNX MWNNTMCEKYHA, YTO NO3BONAET NPUMEHNTE CUMHTUNNAUMOHHBIA METO, IMUCCNOHHOID CReKkT-
paneHoOro aHannaa, 3710 sKenpeccHblid cnocob onpeasenenns BM, 3N 1 opyrx pyaHbIX 9NemMeHToB,
HaXoAALMXCS B BUAE CAMOCTOATENbHBIX MUHEPankHbix GOpM B reonorvieckux npodax.

MNokasaHa BO3MOXHOCTE NPUMEHEHUS ABTOMATMAVPOBAHHOM YCTAHOBKA ANA IKONOMMYECKUX VG-
CNe0BaHWIA HA NPUMEPEe ONPEABNeHVN PTYTU B YrNepoaHOM cOpBeHTe, MCNoNb3yeMoM AN O4NGTKU
CTOYHBIX BO NPOM3BOACTBA OT TOKCUYHBIX METANNOR

3askuna Ceernana Bopucosha - kaHaugar
XUMUYECKUX HaYK, CTapLUni HayYHbId coTpyR-
HHUK rpynnisl OKUCINTENbHOro hropupoBaHns
HUHX um. A.B. Hukonaesa CO PAH, no coemec-
THUTenbCTBY paboTaeT CTapLuMM HayYHBIM
COTPYAHNKOM B Na6OPaTOPHN aHATATUYECKON
reoxmnmmnin AHanurnyeckoro yeHrpa O6seqn-
HeHHOro MHeTuTyTa reonornn, reoPusnxm n
mMmuHepanorum nm. A.A. Tpogdumyka CO PAH.

O6nacTe Hay4YHbIX HHTEPECOB: METOL4b!
aroMHOM CNexTPOCKONnuN, H3YYeHHe YyCnoBuii
BO3ByXAeHNA CNEKTPANbHBIX NNHAKA B Da3nuy-
HbIX NNE3MEHHbLIX HCTOYHHKAX, HOBbIEe MeToqM~
Ku onpegeneHnn 6AaropogHLIX MeTanios m
9NeMEeHTOB N1aTnHOBOM rpynnsl, 3KON0rnyYec-
KHue HcecnenoBaHus.

Astop 6onee 60 ny6nnkaymi.
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Anouwmn Mennanwii HUkurosuy - goxkrop
reosioro-MuHepanornyecKkux HayK, 3asegyro-
winii naboparopuei aHanMTHYECKOH reoxnMmmun
O6begunennoro MHcTuryTa reonorim, reodu-
3MKn 1 Munepanorun um. A.A. Tpodpumyxa CO
PAH. QeiicTeurenvHeiii wnew PAEH.

O6nacTe Hay4HbIX MHTEPECOB: KPYNHEeRLWA
cneuynwannucT 8 06NacTH reOXHMHK 30N10Ta,
cepebpa v 3NeMeHTOB NAaTUHOBOWR FPYIIbL.

Asrop 6onee 100 ny6nukaunii 1 HECKONBKUX
MOHOorpadui.

Jlesuerko Jliogmuna MuxaiinosHra - kangugar
XUMUHECKNX HaYK, CTapLINA HayyHbiA coTpya-
HUK rpynibl OKUCNTENbLHOro propmposanus
MUHX um. A.B. Hukonaesa CO PAH.

O6nacTb Hay4YHbIX MHTEPECOB: CNeynanncT
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110 XUMUW 3NMEHTOB NAGTHUHOBOW rpynnbi, 8
HacToRWee BpemMs 3annmaeTcs paspaborkou
HOBLIX MOAMPUUKPOBAHHBIX YINIePOAHbIX
cop6eHTOB Ha TSKENble W TOKCHYHbIE MeTan-
nist.

Asrop 6onee 50 nybnukaunii 1 HECKOJIbKMX
nareHros.

Murbkun BanentuH Hukonaesuy - kanpugar
XUMUYECKUX HAYK, CTAPLIWA HAYYHBIA COTPYA-
HWUK, PyKOBOAWTEAL rPYINnbl OKHCIUTEIBHOTO
¢ropuposanns MHX nm. A.B. Hukonaesa CO
PAH. Ynen MexgyHapoaHoro XmmMn4acKkoro

obuwjecrea nm f].M. Mengeneesa.
G6nacTb Hay4YHbIX HHTEPECOB: CrIeYNanncT
1o XUMUN IACMEHTOB INJTATUHOBOM FPyImns!.
Asrop 6onee 100 ny6nunkauunii , HECKOIbKUX
NaTeHTos, B T.4. aMEPHUKaHCKOro naredra..

Myremaxos Anaronuii Hukonaesuy -~ Begyumi
uHxerHep 000 «Onrosnexrponuka», Hosocu-
6upck. SanaeTcs ogHUM U3 paspaGoTynkos
MA3C, ycnewno BHegpsaeT npubop Ha npen-
npuarusa Ypana, Cubupu, Kaszaxcraxa v 4p.
crpaHn CHI.

Asvop 5 nybnnkayui.

I1 PH FEDXHMHUCCKHX MCCICI0BAHMAX AHAIMBIL-
pyeMblit Marepuai ommyactTes 0JLImMM pasnooh-
paaneM, U 0 COCTABE HCCACYEMbIX PO HacTo He
MMeeTeH HHRAKUX [TPeABAPHTCILHLI [aHHLIX. B
arom chyaae ocobeHHo aperTUBHO IPUMCHCHKHE
HPHMOIO aTOMHO-OMHCCHOHHOIO CHCKTPAILHOIO
aHAIM3a. KOTOPLIT 110 6oraTeTBy M HAACHHOCTH 011~
HOBPEMCHHO MOJIYHACMOH HH(POPMALIAM HC HMECT
cebe paBHLIX,

TOUYHOCTE M YYBCTBUTEILHOCTL ATOMHO-9MHCCH-
OHHOIO CIEKTPAILHOTO AHAIN3A BO MHOIOM O1Ipe-
JICJIACTCH BIGOPOM HCTOUHHEKA BO3OYIKIAE HIHH CHCK-
TPOR, CIIOCOGOM IM0/IMOTOBKH IIPOOLL M BBEACHISA CC
B [wiasmy pazpaja | 1-3]. Ocobetil HHTEpEC BLISLIBA-
0T YOCTAHOBKH, THO3BOJIHIOLKE TIPOBOAMTD SJICMEH -
THBII AHAIHE HEHOCPEACTBEHHO M3 1IOPOLLKOBBLIX
obpasuon [4, 5]. IIpUMEHCHIE B KAYCCTBC CHOTE-
MBI PEFHCTPALIMH OITHYCCKON MH(POPMALIMH MHOTO-
RAHANLHBIX aHanuzaTopos criekTpos (MAIC) pacr
BO3MOMKHOCTL ABTOMATH3MPOBATE IIPOLECE H3Mepe-
HUA 6, 7], CYLIECTBEHHO HOBBICHTL TOMHOCTL OHPEe-
jgeneHus pumMeceit. B Hacrosuei pabore onuca-
HbI LIMPOKUE BO3MOKHOCTH aBTOMATH3HPOBAHHOIH
YOPAHOBKH UIH ATOMHO-9MUCCHOHHOIO aHAII3a I'eo-
HOTHMECKMX 11pob.

SKCHepHMMEHTANLHAA YCTAHOBKA

OKCHEePUMCHTANLHAH YCTAHOBKA HOAPOOHO
onMecana Hamu B patorax [6, 8], Oramane HenoinL-
30BAHHOI B HACTOAULICH paboTe YOTAHOBKI COCTO-
HT BTOM, 4TO IUIA3MCHHbLT hake/ AByXCTPYHHO-
ro [IaaMaTpoHa PAciioioeH Ha OIITHYECKOH 0CH
AByxX And pakunoHHLIX crekTporpados: JPC-8
(o6paTHas auueiHan ancnepena 0,2 Hv/MM) 1
JPC - 458 (0,48 um/mM), soTopblit obiaiact Bhi-
COKOH ceeToCHI0 N, TIPHMCEHCHNEC JBYX CHEKTPOrpa-
QOB NO3BONAET OAHOBPEMCHHO PCrHCTPHPOBATL
PA3HBIC YMACTIH CHCKTPA C PASIHYHBIM PpABPCLIC-
HHEM, HCKAKMAH HAJOKCHHNA 0T MATPHYUHBIX 5J1C-
MeHTOB. I8l PErMeTpaiii CICKTPOB B KACCETHBLIX
gacTax crexTporpadons paciiodaralTeH MHOIOKR-
HAILHEIC AHAIM3ATOPLL CLHERTPAILHOI HH(opMa-

wan THita MADC, goropsie npeobpasyioT oIy ceH-
HbIC OHTHYCCKHE CHIHAILL B JJICKTPUYCCHRIE 1 1TC-
PeAAIOT MX AUH Jaiuieiiici obpaborkn 8 OBM.
MHOTI'OKaHANBHLII aHalIM3aTop 3MHCCHOH HBLLX
crextpos MADC prinyckactea OO0 «BMK - Onrros-
serTpoHnKar, . Hosocnbupexk. INpubop MADC aape-
LHCTPUPOBAH B OCYAAPCTBEHHOM PeceTpe CPeACTE
pwamepenuin woa N21013-01 (ceprudmrar
RU.C.27.003A.N 9760).

JUIS TaHHOT0 Hee/e10BaHia Mbl paboTalim B -
anazere mH sojaH 220 - 350 um. Jlna npubopa
JDC 458-C npumensnn petaeriy 1800 mrp /v, 06-
paTHas ancrepeud 0,48 uM/ My, OCBCLICHUE IIETH
criegTporpada ogHosnHzeBoe. F =75 MM, peruot-
PHPOBRAIIN HUIYyHCHWE 30HBL 123 Mbl BLICOTOI 2 MM
na paceroadui 10 - 12 MM o1 ocHoBasus dakena,
Heeneay MBI MEAROAMCITE PCH B TTOPOLILOK IHOMEe-
[ACTCA B CTAKAHYME 3 oproreria (anamerp 1 om,
ry6una 3 em). Crakanyuni ¢ npoboil HomMeiae res
B CHEUMANLHOC YOTPOICTBO, B ROTOPOM IIPOHTXOMHT
MPEABAPUTENLHOC B3MY THBAHIE [TOPOLIKA BEICOKO-
YacToTHOH Hekpoit. Do obecricunpacT Honee pans-
HOMEPHYIO 04y HPOodLI H HaCTHYHO HeK1aeT
BAMAHHE QHANUCCKIX CBOHCTB IPO6hI (VAEALHOIO
peca, CAIUIACMOCTH, CKRIOHHOCTH K arperauuy 1
KPYIIHOCTH YACTHLL). 3aTeM ITOPOLIOK ITHCBMATHYCC-
KM BAYBACTCH B HOTOK MEAULY CTPYAMH [NIA3MBI
depes TPY6KY AnamMeTpom 2 Mm,

JU1sl OAHOBPEMEHHOTO OIIPCACACHNHA DONbLIOH
FPYIIBE IEMEHTOB, BKAIOYAs 30J10T0, cepebpo u
(UIATHHOBBLIC METAUILL, OLUIM BBIOpAH b C/1CYIOLIHE
YeJoBHH: cluta ToKa gyt 90 A, pacxog aproda Jud
006Pa30BAHNA IUIA3MAL 2-3 71/ MUH 1 JULS TIOAA M1 [10-
pouia 0,8 - 1.2 1/MiH, Macca IMOPOLLKA AJ1H Peruc-
rpawin crerrpa 100 Mr (Tpn napaiiein), Bpems
perverpanmi 6 c.

CranagapTabie 00pasnsl cpasHEeHns

JL1s 1OCTPOCHNA TPy POBOYHBIX I'PA(KOB HA
ﬁ!f:]l'()[!()}lllhlf‘ MeTaL LD 1 MEeTaJIbL IUIATHHOBOM
Pyl HCTIONLAOBAJIN CTAHJAAPTHBIE 061)&'13“,[_1[ Co-
cTapa 1'1‘1&_1@1111‘01}01‘0 HoJieropa !&'liilipl}l'ipl»‘i.\icc‘(:f-‘l
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COT-13(CO 1-4-94), semycxacmoie Poceuiickoii ap-
GurpaxkHoi tabopaTopHeil mpH Y panbcKoM rocyaap-
CTBEHHOM TEXHHUECKOM yHUBepcuTeTte. CtaHaapr-
Hele o6pasubl cogepxar Ag, Au, Ir, Os, Pd, Pt,
Rh, Ru B uHTepBane KoHueHTpauui ot 9,6-10°2
a0 1.0-10%*mac. %.

[Tpu onpeneneHK 1peieoB o6HAPYKCHHUHA
60JTLUION IPYTITILL 3JICMEHTOB HCHONL3OBAIM [IPELOC-
Tap/ieHHble aToM nabopatopueii kKomiuiekT COM-21
(FCO 4519-89-4523-89), B KOTOPLII BBCACHBI ClIE/LY -
rourre aaemeHTsl: Al, B, Ca, Cd, Co, Cr, Cu, e, Mg,
Mn, Mo, Na, Nb, Ni, Pb, Si, Ta, Ti, V, W, Zr # KOMILIEKT
CTaHAapPTHRIX 06pasLos cocTaBa rpaduTOBOTO KO-
JieKkTopa MuKporipumeceii COl'-24 (ICO 7751-2000),
KOTOPBIH COflep#ka cieytomue npuMec: Ag , Al As.
B, Bi. Cd. Co, Cr, Cu, Fe, Ga, Hg, In, Mg, Mn, Mo, Ni, P

Sb, Se, Sn, Te, Tl MaccoBas Zo/1s KaxA0ro aJIeMeHTa
cocraBnanaor 1,102% go 1,10°%.

st reosioro-reoXMMHYCCKHX UCCICI0BAHMIT C-
OJIL30BAIHCHL CTAHAAPTHLIC 06Pa3Lbl XHMHYECKO-
I'o cocTasa NMPUPOAHLIX MUHEPAJILHBIX BEMIECTB
wraceca I'CO (XO-1, BII-2, COTI' 13, JK-3, llreitn
PTI1), COI11UTI1, COITCIIM [9].

KKpoMme Toro, I HeCIel0BAHNA TPUMCHHAIIN 3a-
pybeaibie eocranpaprsl SARM-7 u SARM-65
(IOAP), nogseprasunecs MexIabopaTopHoi npo-
BEPKE IPY MEKAYHAPOAHON ATTCCTALIMM TCOXHMM-
YECKHX H Ie0JIOrMYeCKHX 06pa3LoB B paMKEAX IIPo-
rpammbl GeoPT4 (Open Iniversity, Milton Keynes,
England), seimonaenHoii 8 1998-2000 rr. JaHHbIe 110
cofiepmaHiio 671aropogHLIX METAINIOB B HCIIOIL3YE-
MBIX CTAHJAPTHLIX 06pasuax npuseteHsl B Tabi. 1.

Tabnwuua 1
ATTECTOBaHHbIE 3HaYEHNA coaepXanuin BNaropoaHLIX METannoB B cTaHaapTHLIX obpaauax (r/T, ppm, 10-%)

CraHgapTHbIA Ag Au Ir Os Pd Pt Rh Ru
obpazey|,
SARM -7 0,42 0,310 0,074 0,063 1,63 3,74 0,24 0,43

+ 0,04 +0,015| +0,012] +0,007| +0,03 + 0,05 +0,01 +0,086
SARM - 65 0,034 0,186 0,105 1,29 2,66 0,52 0,89

+0,013| +0,034| +0,019| 0,11 +0,12 + 0,05 +0,14

LiteiH pyaHo-TepMi-ec- 41,45 1,60 0,44 515 16,6 3,72
KOW nnasku- [9] +3,46 +0,18 +0,06 +26 +15 +0,70
BlM-2-Pypa cynishuagHas, 2,15 0,27 0,042 6,63 2,64 0,36
MeaHo-HuKenesas- [9] +0,37 | %0,05 +0,004] +042 +0,34 + 0,05
K3-Pyna cynbguaHas, 26 0,12 0,06 5,64 1,16 0,66 0,2
MeaHo-HUKkenesas- [9) +0,09 +0,03 + 0,01 +0,30 +0,11 +0,07 +0,02
XO-1 XsocTbl 0,58 0,07 0,01 0,84 0,43 0,096
oborauweHus- [9] +0,07 +0,01 +0,001| +0,17 + 0,09 +0,013

Co 3HakoM + NpuBeeHbl CUMMETPUYHbIE rpanKLb! AOBEPUTENBHOMO MHTEPBANA aTTecToBaHHbIX 3HAYEHWA NPY A0BEPUTENLHOW BEPOAT-

HocTtu 0,95,

SARM-7 - MeocTangapt nnaruHosoi pyasl Pucha Mepenckoro (chupma MUHTEK, KOAP), SARM —65 —kaHauaat B MeocTaHaapTs! XpoMyTo-
BOW NNaTtMHOBOM pyabl ua puda UG-2, npuseaeHbl npeaBapUtensHbie peaynsTars: ¢upMel MAHTEK,

ITporpammHOe o6ecneuenne MeToAa

[TporpamMMHBIi naker “Arom” [6-8] o6ecrieunsa-
€T ITPOBEJICHHE ATOMHO-3MHCCHOHHOTO aHAJIN3A,
BbITONHAET 06paboTKy CIIEKTPOB, MOCTPOCHNE Ipa-
JAYHPOBOYHDLIX rpahMKoB B OGILETPHHATLIX KOOPAH-
HaTax [7]. BCCCTOPOHHIOK CTATHCTHUCCKY0 06paboT-
KY [1apaMeTpoB rpajiyMpoBovHbIX rpatgmkon [10, 11],
Pe3YALTATOB AHAJIM3A W ITPOMEHYTOUHBIX DKCIICPH-
MCHTAILHBIX JaHHBIX [12-15]. Iporpammuoc ofec-
reveHue pazpaborano s OO0 «BMK - Onrosnerr-
POHMKA » COBMECTHO ¢ MHCTHTYTOM HEOpranuvec-
KOM XMMIH W AHAJIMTHYECKUM LIEHTPOM O6LeuHeH-
HOro MHeTHTYTA reosorTni, reopMsinkn 1 MHHepa-
sorun CO PAHL

ITpu oTpaboTaHHOI METOAHKE aHANNS BCICTCH
B PCKUME PeaJILHOT0 BpeMeHH. [la skpane MOHHTO-
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pa aHaJIMTHK MOMKET BHJIETD BECh PErHCTPHPYCMLII
AHAIIA30H CIICKTPA AN HabJIFoAAaTL OTACILHBIC y4a-
CTKH CIIEKTPA B yBe/IMucHHOM mactutabe. OnepaTtop-
AHAJTMTHE MOYKET BBITOJIHHUTL CPABHCHHMC MEHKILY CO-
BOI1 HCCKOMLKHX CIIEKTPOB PasiHIHLIX [1po6 1153 Gbic-
TPOro BLIGOPA ONITHMANLHBLIX YCIIOBUT OITPCCICHI,
Jna npumepa na puc. 1 1oxaszaso HaMCHCHHE CTICK-
Tpa cTanaapTHoro o6pasua Llreiin PTT iocne npo-
LEAYPLI OKHCIWTEILHOTO (PTOPHPOBAHNH [TPH PA3-
JIMMHO KOHIEHTpalgi okueaTes. Hapue.2 noka-
3aHbl CHEKTPbI, 3apPerucTpUpPOBAHHBLIC HA PA3HON
BLICOTE OT OCHOBAHKUA (haresa. Uayuus pacnpejerie-
HUEC HHTCHCHBHOCTH aHAINTHYECKHX JIMHUIT o11pe-
JENAEMBIX 3JICMCHTORB [10 BRICOTE (PAKEIa, AHAIMTHE
HMCET BOSMOKHOCTDL B KaHI0M KOHKPETHOM ¢Jiyqac
BLIGHPATL OTITHMANLHYIO BLICOTY HADITIOJICH A,
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OTH MHTEHCHBHOCTS
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PuUc.1. ATOMHO-3MUCEMOHHBIE CMIEKTPEI NOPOLWLKOER Npob 8
Ananazoke 230-350 HM nocne Npoueayps! OKUCNUTENLHOM
HTOPUPOBAHUA B 33BMCUMOCTIU OT OTHOWEHRWA Mace "npoba-
KHF," 1 - Wread ! KHF, (4:1); 2 — Wreidn [ KHE, (10:1)

O i hcihmiocin

@ - BrugoraZimm | |
P SRR S | gl
I T ,\ sttt b s Lyl Lo Ll s L

£ ; 2‘?\1 5um1a10uu3m 20 2 40
@ - . ] . .
J Lo g 4o o oL i

= v 5] 3 ;M0

® - 'Bucn\_'a':iu'm o B '

x - S

12+ - o - Al N . W IR Il 5
: ¥ RE < | . [
SN KA WWEYI W P M oy

50 20 0 20 |

LAaiaant i i BO i, PORMCTPRpYEm0la Ghakips n;h
Puc. 2. Bug cnexrpa crawpapTHoro obpasiia Ha pa3son BeicoTe
dakena. Boicota ykasana 0T ocHORaHWA dakena

IMoayuacmad HHQPOPMALMH BLIAAETCH Ha AMCTT-
JEM B BUAE CTATHCTHYCCKH 00paboTaRHbBIX MHTCH-
CHBHOCTEH AHAITHHCCKI JIMHIT 1 hoHa 1 1Kow-
LCHTPpALMI, ypapHEHIil perpecen i rpaduron.
JlaHHBIC 110 HCTIONL3YEMBIM CTaH apTHLIM 00pas-
LHaM, METOAMKAM H3IMEPEHIH, TERYIIAA analiTi-
yeckad HHGOpMallHA 3alHChIBAKTCH B IAMATE
OBM i MOTYT GLITH HCITOJIL3OBAHLL B /A bHEN e
pabore.

CrnocoOpr perucTpanuu RHATHTHYECKOT 0
CHrHauxa
[Mporpammuoe obeettevuere meroja (6. 7] nosso-

JIHET B KAUCCTBE aHAMTHYECKOIO CHIHAA HO0 -
30BaTh HA BLISOP AHAINTHEA CJAC/YIOLEC: HHTCH-
CUBHOCTL JAMHUY € (POHOM |y, MHTEHCUBHOCTE JIi4-
HI1H 34 BIUCTOM (oHa |, OTHOLICHME HHTCHCHBHO-
CTHIMHAM K MHTeHeHBHOCTH ora L /1, wimofoi
JAPYTOi AHANUTHYECKOT JHHHA, TPHHATON 34 Jui-
HUIO CPABHEHTIH.

B ¢Bs3K ¢ TEM, YTO IWHPHHA PErHCTPHPYEMOI
CHEKRTPAILHOMN JIMHIH [PCBLILIACT PasMep 0JAHOr0
AMOMA, 1IPH BLIMHCACHHH MHTCHCHBHOCTH HEoOX0-
MHMO BOBJICKATL B PACHCT HECKONABKO AHoA0B. Tak,
pns enexrporpada JIOC-458 npi LmpuHE e
20 MEM CIHERTPAILHAA JIMHUA PacloIoKCHA HA TPEX
1 Gonee qnojax. Ilpu onpeaeieHHH aHaluTHYUCCRO -
r'o CHIHAA B ABTOMATHUYECKOM PERHME IPOTPan-
Ma BHAvale olpeacaseT o ¢ MaKCHMAalbHbIM
aHAMEeHHMeM HHTCHCHBHOCTH B PAliOHE PACIHIOIONe -
HHMHJIMHMW, 3aTCM yt‘.'l'i:lHilBJl['IBELC'I'l'p&lHI]Ill_}[ IMHHKZ.
B oDueM ¢/IyHae MHTCrPILHAS HHTCHCHBHOCTL [TH-
HHH BLIMUCIgeTeH 110 Qopmysc:

b~ g (1)
AL |I.
TIE [y = CHEHA OHOLO MO/ ITOM AHAIUTHHECKOH
JMHUEH, [ - HCeA0 AMOJIOB. HA KOTOPBIX PAaclofoHc-
HA JMANAA. 1A yHeTa CHerTPaibioro Gpona sutbn-
[JFI."IH. y*m(:"rl:n CHCeRTR: (TI[]:}F_IBEI Hochena or AHHAII,
CBODOAHBLIC OT MEIAOIINX THHIIT n Hanboree 1moi-
HO OTPAIKAIOLLHE HHTCHCHBHOCTL (QoHA 1o uame-
pACMOTT AHICH, MMeeTed HECKOILEO BOBMOKHOC-
Teit gH yaeTa o, oHu HoAPOGHO OUMCAHLL B -
eTpyRINN ons3osareno MADC,
Ha nprmepe onpeescHus PTyTH B IIOPOLITKO-
BBIX VIVIEPOAHBIX cOpPOEHTAX HAMH PacCMOTPeHB!
HECKOALED CHOCOBOB BLIMHMCACHNA AHAINTHICCRO-
rO CHIHAIA, OLIEHCHB MX BINIAHWA HA XapakTepic-
THKEW FPAAYHPOBOYHLIX IPA(HIKOB 1 MOTPeLIHOCTH
OHPEACHeHAE KOHLCHTpauuil, B kauecree ananm-
THUECHNX JMHUI Bufipata rpya AHaui PTyTH.
AHEPTETHICCEME W HIDOPMALIHOHHbIC XAPAKTCPI-
CTHEH KOTOPLIX [PeAcTaBieHsl 8 ratn, 2.

. Tabnuuya 2
XapakTepucTUR AHANMTUMECKNX IMKMIA pTyTH [16, 17]
JAinuHa sonHs! MHTEHCHBHOCTL | MoTeHunan sos- | Mpepens obHapyxerua®, % Meluatowme snemMeHTh!
%, HM (nyra) [18] BywneHuns, oB ADC-8 1Cn-30 ., HM KoHUeHTpauua, %
253,652 2000 4,89 0,01 0,03 Co 1253,596 >0,1
- Bil 253,656 >3,0
312,668 200 8,85 05 1 Fe 312,565 >10 ]
313,845 200 8,84 0,5 |

* [aHHble NOMyYeHsl ANA Menaperns npobbl W3 aNEKTPOAA B AYIOBOR paspaa NocToAHHO Toka [16]

Kag yrasulBaoch Bbillie, porpamymioe obecre-
YCHUE JAHHOI0 METOAA HO3BOJAECT BRIMWCIHTD

AHATHTHHEC IKHE CHIHAILL PASIMIHLIMK ciiocofba-
mMit. Ha npunmepe HanBojee uyBeTBRTeNbHON -
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Huy Hg 1 263,652 uM mut nposepuin adderris-
HOCTBL KasK10T0 criocofa BEIMHCIEHUA aHAIM THYeC-
Koro curHasia. Ilpn nepBoM criocobe BEIMMCIISIIN aHa-
JATHYECKHI curHat o dopmyne (1), mpu BropoM
crrocofe HaxoAHaM OTHOUIEHHE aHaTUTHYECKOTO
CHIHaJja, BhIYKclIeHHoro 1o gopmyne (1), K HHTeH-
CHBHOCTH poHa: 1,0 / Lpow:

AMIUTMTYIHOC 3HAYEHNC MHTEHCHBHOCTH (Tpe-

OTHOCUTENBHAR

2000 - MHTE@HCUBHOCTL. . . ... . |.

1000,

.

5029

i

5017

5020 5023 5026
Homepa auogos

THit citoco) Beraucisim 1o hopmyste (2):
L5 (1605 | Loi=Tay D Tgae  (2)

TAE M - HOMEP AMO0/ia, COOTBETCTBYIOIMIMI MaKCHMYy-
MY HHTCHCHMBHOCTH JIMHHH.

Ilo uerBepromy cniocoby HAXOAHIM OTHOLICHKAE 1,
/e PETHCTPHPYEMOE pacCnpeALICHHE HHTCHCHB-
HocTH mmauu Hg 1 253,652 um nipuscacHo Hapue, 2,

=

UHTEHCUBHOCTL

200 |

e e s e

100 |,

b

5013 5018 5023 5028 5033 5038 5043

Puc. 2. KoHtyp nuHun Hg | 253,652 HM M HANOCTPALINK BBIMMCTIEHWA UHTEMPANEHOR WHTEHCUBHOCTH NUHMA(1) W BMNNUTY KO
WHTEHCHBHOGTI NKKAK (2),

Jn#a kanggoro errocoba pacyera aHaAINTHHCCKOIO
CHIHAJIA OLUIH TTOCTPOECHBI IPaJlyH pOBOUHbIC Ppadn-
KM B koopauHaraxlgl - 1g C, npuyem nenoabaoBasim
JIHHEHHYI0 3aBHCHMOCTb BHAA lgl =a  +a,lg C .

BTab/. 3 npuBeAeHbI HOTYYEHHBLC XapPaKTe P -
THEH I'Pafly M POBOMHBIX I'PaHEOB JUIH OITHCAHHDLIX
CrocoboB BLIYHCACHHH AHAIHTHYCCKOIO CHIHANA,
3HAUYCHUA BLIGOPOUHBIX AHUCIICPCHIT CXOAMMOCTH

AHAIHTHYECKHX CHIHAIOB M aICKBATHOCTH yPaBHC-
HuA perpecenu [10-12), a Takke npejesns: oGHapy -
AeHua C,,,,,, BHIMHCICHHDBIC 110 30- Kpurepuio [19].

Harabil. 3 BHAHO, YTO HOCTPOCHNUE IPaiypoBoY-
HOro rpaHKa 110 aMIUIHTY/IHLIM 3HAUCHHAM HHTCH-
CHBHOCTH CHCKTPANLHOM 1nHuu g 253,652 (cio-
colb 3) qaeT yroa HakaoHa 53°.

Tabnuua 3
XapakrepucTukK rpaayupoBOYHLIX rpadiMkoB AN rpynnbl TUHWIA pTYTH
A, HM  [Cnoco6 | MapameTpbl rpagyvpaBOYHBLIX Oucnepcun S, rpagyuposku C.u7o
pacvera rpachuxos CXOAUMOCTH, | afeKeaTHoOCTH,
a, a, of 8,2 S,.2

253,652 1 4,140 1,083 47,28 0,0024 0,0019 0,0023 0,00004
2 1,868 1,069 46,91 0,0018 0,0028 0,0023 0,0001
3 2,259 1,334 53,15 0,0026 0,0018 0,0025 0,0003

4 1,768 | 1,131 48,5 0,0020 0,0017 0,0020 0,00012
3125665 2 0,9911 | 0,7239 359 0,0034 0,0019 0,0030 0,0025
313,184 2 1,119 1,088 47,43 0,0020 0,0049 0,0029 0,0012

[ npumepa Boradin. 4 npuBeieHbl pe3yilETaThb
OMNPEACHCHUS PTYTH B 1IPOGAX 110 9TOMH JIMHUK IPH
PasaIHYHBIX crocofax pacdeTa aHUINTHHYCCKOIO
curHana. Kak suaHo ua rabsn. 4, n1pu onpene/ieHumn
PTYTH criocod 3 pacyeTa QHANMTHYCCKOIO CHIHAIA
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AAeT BeCTa 3aBbILeHHbIe pesyisrarbl. B jansHei-
[EeM IPH IOCTPOCHHN I'PAjyHPOBOMHLIX rpadHros
1O APYTHM JIHHUAM PTYTH W OUPCACICHHN CoAep-
HMAHMA PTYTH B 1IPo0ax Mbl HCITONBL3OBAJIMA CHOCOOL]
2win 4, .
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Tabnuua 4

Peaynktatsl onpegeneHna pTyTH Npu paaniuikbix cnocobax pacueta aHanuTuyeckoro
curdana Hg | 253,652

N npobel Cnocob 1 Cnocob 2 Cnacof 3 Cnocob 4
lHT C% || C% | lamn C,% |lamnfich| C,%
Mpoba 1 32 0,26 8,3 0,28 38 0,53 14 0,28
Sr,% 15 16 10 12 14 16 10 15
MpoBa 3 40 0,32 1M.2 0,34 49 0,67 17 0,34
Sr,% 12 14 1 14 14 15 11 15
[Mpoba 4 57 0,44 1 0,43 66 0,88 20 0,45
Sr,% 16 17 15 15 19 20 15 17
Mpoba12| 133 | 0,97 19,8 | 0,88 140 1,2 354 | 0,84
Sr,% 2 5 9 13 15 17 7.1 13
Mpoba 19 144 [ 1,0 144 | 0,98 160 15 273 | 1,0
Sr.% 10 12 5 11 14 15 4.5 11

I'pagyHpoBoOYHLIE rpaHKH B HX XapaKTepue-
THKH

JL51 [IOCTPOCHUSA 'Paly MPOBOYHBIX I'PadHKOB U
OLEHKH MPeAcioB 00HAPYHEHNA PCriCTPHPOBAIN
110 15-20 nmapaule/ibHBIX CIIEKTPOB KayK/10ro 06 pas-
ua cpasHeHnd. [TporpamMMHoe obeclieeHHE 10380~
JIFIET NPOBOAMTL CTATHCTHUECKY10 06paboTky Kak
NPEeABAPUTEILHLIX Pe3y/bTATOB (AHAIMTHYCCKHX
CHTHAJIOB), TAK M KOHEYHbLIX PE3Y/ILTATOB, T.C. Bbi-
YHCJICHHBIX 3HAUCHWN KOHUCHTPaUMi, B kamom
CIIy4ac NporpaMma BEIMHIHET CPEHCE 3HAUCHNE,
CTAHAAPTHOC OTKJIOHEHHE CXOAHMMOCTH S M OTHOCH -
TEALHOEC CTAHJAPTHOE OTRIOHCHUE §, . [Tocute BuitHe-
JICHUSH CPEAHET0 BHAHMECHHH MOKCT OBITh 1POBEACHA
orOpakoBKa BLIGPOCOB HA OCHOBAHMI PA3IHYHBIX
CTATHCTHYECKMX KPUTCPHER, B TOM YMCJIE 110 3a/iaH-
HBIM 3HAYEHHAM OTHOCHTE/NbLHOIO CTAHAAPTHOrO
OTKJIOHEHUA S,

I'pagypoBouHbIC rpadMKl CTPOIIIM BKOOP/IMHA-
Tax 1g 1 - Ig C, uernonsb30BaM TMHEITHY0 hopmyity
lgl=a,+algC|6, 10-15].

JUis RasKA0H aHATHTHUYECKON JIMHUM OHPEE/iH-

CMOI0 BJIICMCHTA 110 [IPOrPaAMME «ATOMY METOAOM
HAHMCHBIMX KBAAPATOB CTPOMTCH I'PAAYHPOBOY-
HLITT rpag K, KOTOPbL BLIBOAWTCH HA 3KPAaH MOHI-
TOPi, 4 B HACIHOPTE FPaAyHPOBOTHOrOo rpadika co-
XPAHHIOTCH BCC BLIMHCICHHEIEC XapAKTEPHCTHEH.

OnpexesieHye 30J10Ta, cepefpa u MeTALIOB
IIATHHOBOMH FPYIIIL]

B peayisrare HpoBecHHOM paboT sl 110 OITTHMH-
ALK YOJIOBUI BO3DYIKACHUA M PErHCTPALI M AHA -
JIMTHYCCKOTO CHI'HAIA HAMK paspaloTaHa IIpaMan
METOMHMKA OT(PEALJICHIH 30/10Ta, cepebpa U naThH-
HOMAOB B cyabrianLix opoiax. [pobut cMemsBa-
A1 ¢ rpadpHTOBLIM HOPOLLKOM B COOTHOWIEHHM 111,

Brabn. 5 npuBeieHbl XapakTepUCTHRH I'pajiyu-
POBOYHLIX rPAaPHEOB UIH 30/10Ta, cepebpa H rpy1iibl
IUIATHHOBLIX MeTasuion, Kak BnjHo 13 aToil tabam-
1B, VI GONBIIHMHCTBA AHAITHTHYECKUX JIMHUI yIo
HAKIOHA Py poBoHOI IpAMOoil BJIHM30K K Teo-
PeTHYCCKOMY 3HAYCHHIO, pasHomy 45°, 1 ofecue-
YHBACT BICOKYIO KOHUCHTPALMOHHYIO YYBCTBHTEL-
HOCTD.

Tabnuuya 5
MNapaMeTpel rpadyMpoBOMHBLIX IPathukoB ANsA 3onoTa, cepebpa i NNaTUHOBLIX MeTannos
3ne-| A,Hm | Mapametpel rpagyvpoeoyHbIX| Mposepka oaHOPOAHOCTY BbIBOPOMHBIX Aucnepcun
MEHT rpachukos AMCNepcia No paskbiM
kputepuam (11, 13, 14] CXOAUMOCTH, | 8NeKBaTHOCTK,
a, 2 o Koxpena duwepa S.? Syt
TaGn. | Pacuy. | TabBn. Pacy.
Ag [1328,068| 1678 | 0,657 424 0,51 0,37 2,85 1,35 0,0002 0,0003
Au [1267,595| 0,916 | 0,772 41,3 0,5 0,35 2,56 2,38 0,0009 0,0021
Pd |1340,458| 1,080 | 0,830 44,9 0,44 0,30 28 0,49 0,0007 0,0003
1342,124| 0,970 | 0,840 451 0,61 0,48 3,26 2,47 0,0013 . 0,0032
Pt [1265945] 0,764 | 0,685 34,4 0,733 | 0684 | 4,07 1,98 0,0006 0,0012
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Masible 3HAQUYCHHA AHMCIICPCUIT CXOAMMOCTH H

. 2JICKBATHOCTH 03HAYAIOT JOCTATOYHO BLICOKYIO TOY-
HOCTb [TOCTPOEHMA I'PajlyMpPoBOYHON npamoii. Ha
pHc. 3 NpHBEACHBI NPAAYHPOBOYHBIC TpadHKH, HA
KOTOPBIX [MOKA3aH [JOBEPHTENbLHLIT HHTEPBAJ OI1-
peAe/leHHA KOHILEHTPALMH [PH JA0BEPHTENbHON
BeposaTHocTH P=0,95 (npuBoguTCA pealbHad KoM-
[MLIOTEPHAA Bblava peayisraros). Boicokas remiie-
parypa iviasMbl H BLIGPaHHLIC YCIOBHHA IPOBCACHMA

1

- Ag'l 328,068 Hm:

Lg
3 —
2 -
1 4
- Lg C{ppm)
T 7 T T ; i
-2 -1 0 1 2
2
Lg 1| Au't 267,595 M’ - s

1.5

0.5+

Lg C(ppmy)
7 i 7 T

-2 -1 0 1 2

aHAM3a [T0ZBOJIMJIM CYIICCTBCHHO YMCHBLIUWT BJIM-
AHHUE OCHOBLI HA MHTEHCHBHOCTH CIEKTPAIbHBIX
AuHUA. Kak BUIHO 13 pyUc.3, BCe cTaHgapTHbIE 06-
pasibl XOPOLIO OMHCBIBAIOTCH €AHHBIM I'PajiyHpo-
BOYHBIM rpaMKEOM, HECMOTPA Ha CYLICCTBCHHOC
pas/IH4Ke B 0CHOBE. JTO [I03BOJIAET IPOBOANTL AHA-
JIM3 PasJIMMHBLIX [10POJ] H Py 110 enHoMy Habopy
CTaHAapTHLIX c0pasLoB.

. Pd 1340458 1y _
Lg1 ]

2,5+

2,04
1,54

1,0

LgClppm) T T :

; T 7 i — .
2

-2 -1 0 1

Lg 1}

-2
1,6
4,4
1,2
08

04

-1 o 1

T
2

Puc. 3. MpapyvposouHbie rpadimkn Ana onpefeneHts cepeBpa, 30N0Ta, NANNagna U NNATHHLI.
1. Ag | 328,068 1M, 2. Au | 267,595 Hm, 3. Pd [ 340,458 um, 4. Pt 1 265,945 um

INpUMEHEHHE HECKOJLKUX aHATUTHYECKHX JIH-
HUW 115 OAHOT 0 8JIEMEHTA MOBLIMIAET TOYHOCTD OI1-
peleeHNA, II03BOJIAECT B HEKOTOPBIX CIIyYasX CyLle-
CTBEHHO CHH3UThb, 2 HHOIZIA ¥ HCKIIYUTE IO PeLL -
HOCTDb, BBISBAHHYIO HAJIOKCHUEM CIICKTPaibHBLIX
JIMHUI COITY TCTBYIOLMX 3JIEMCHTOB.

[Mpepesnst 06HAPYKEHUA ITOJIYHCHDI IT0 METOAUKE
[19] ¢ HenonbL3oBaHUEM KOMILICKTA CTAHAAPTHLIX
06pasuos rpadHTOBOr0 KOHLCHTPATA MUKPOIIPHME-
ceit COT-13 (ppm wuau r/7): Ag. Pd, Ru,
Rh-(1-4)10", Au,.Os-(7-9) 102, Pt-5-10"".

Hamu uayyeHa BOSMOAHOCTD OIIPEACIICHUA OJ1-
HOBPEMECHHO C 30/10TOM, CepebpOM M IUIATHHOBBIMH
MeTaIaMHi 60JIBLILION MPYIHILL CONYTCTBYIOLMX a/1e-
McHTOB. UX 11peaennl 0GHAPYEHUH H OTHOCHTE) b~
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HBIC CTAHJAAPTHLIE OTKJIOHEHNUH [IPUBCACHDL B
Tabn.6.

OIHOBPEMCHHOE 3KCILPECCHOE OIIPEAE/ICHHE 30~
JoTa, cepebpa M IUTaTHHOBLIX MCTANUIOB B PA3/INY-
HbIX 06'bEKTAX [IPH TIPOBEACHHH [€0J0T0-TeOX MM -
HecKHX HeclleloBaHHIT Beera ABIAN0CH BaKHOM 1
TpyAHOM 3aaaveit [20, 21]. HanGonblune cliomHoc-
TH BO3HHKEAIOT HPH KOJIMYECTBEHHOM OIIPCACICHHN
KJIAapPKOBBIX cogepiannit (n 10°% -n-10° %) 6naro-
POAHBLIX MeTaston (BM) B reoxumuueckux rpobax
[22]. Ipobiema 1osyHeHUA J0CTOBC PHBIX AHAINTH-
HECKHUX JAHHLIX YeYTyDIfI0TeA TeM, 4TO B B0NLIINH-
CTBE TAKIX 00'bEKTOB yIbTpaMaibie KojanuecTsa BM
HEPABHOMEPHO PACIIpe/IC/ICHLI B Tp)}guopaauamzv
MBIX M HEPAILHLIX MaTpHax (23]
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Tabnuua 6
ﬂpenenm oﬁuapy:xenuﬂ NNa3mMeHHoro aTeMHO-3MUCCHMOHHONO a8Hannia (pPaccyMTanHble
ans P =0,495)
Snemert | Anuka sonHbl| MNMpepens cbrapyenus,| OTHOCUTENLHOE CTAHARPTHOE
h(HM)C (rfr, 104%, ppm) OTKNOHEHUE S,

Al l 308,215 0,03 0,12
Al l 309,284 0,03 0,12
Bl 249,773 0,007 0,11
Bi 308,772 0,04 0,15
Cdl 228,802 0,01 0,10
Crll 267,716 0,02 0,12
Crll 284,325 0,02 0,12
Cul 324,754 0,04 0,12
Cul 327,396 0,04 0,12
Fell 259,837 0,02 0,15
Fell 269,940 0,02 0,15
Gal 294 364 0,01 0,16
Mall 280,270 0,02 0.15
Mg | 285,213 0,02 0,13
Mn I 257,610 0,01 0,10
NI | 300,363 0,01 0,15
Pb | 283,307 0,1 0,15
Sbl 252,853 015 0,15
Snl 283,989 0,05 0,15
Telll 238,576 0.1 0,15
TH 255,253 0.1 0,15
Tl 276,787 0,1 0,15

HMEHHO 110 3TOMY KOMIUICKCY HPHMHE TP 104
FOTOBKE HPEACTaBHTCILHLLE 1TPo6 TpedyioTed 1o
OOLUIHE HABCCKH JUIA aHaNMH3d, 3HAYHTEBLHO Y-
JOMHHIOLIMC TEXHONOIHK) aHadM3a, b0 HYHHO
HPUMEHATE HHCTPYMCHTAIBHLIC MCTO/ABLL € 04CHL
HH3KHMHU [pejeiami ofHapysenins 1 Habuparn
oucHL GOJMLILOI cTaTHeTHYCekuil MaTepuan, 1a
[PAKTHRE [IPH OHPCACHCHITH THKHY COUEPHRAHNIT
HMCITOIL3YIOT KOMOMHALIIO METOA0B, M BCCh AHAIH-
THYCCKUIT MTPOLECe ACJHTCH Ha ABa HESABHCHMbIN
9TAla, BRIKYAUne nponeceap@esTHBHON X1imi-
HECKOH MPOBOTIOATOTOBEN € ITOCTEYIOLIHM HHETRY-
MEHTAILHBLIM OlipeAeieHuenM BM. BasHO OTMCTHTh,
UTO ONPEACTAILHM GTAI0OM aHAIH3a ORABLIBACT-
CH MMEHHO [POLECCC TPOBOIOANOTOBKM, TIPH KOTOPOM
JOJIALCH OBLITL ITOJIYHCH AHWIHEH PYEMbIH MaTCPIta,
FAPAHTHRYIOLMA HPEACTABITCALHOC TOMOICHHOC
pacupeygeicane bM. Hamu pagpaborada HoBaH o1-
CHPCCCHA CXeMa OKMCTHTCILHOM (PTOPMAHON XH-
MMHCCROI TTPOGONoroToBkH [24-28| Hanbonee ciou-
HBIX PCOXUMMYECKHX U Feonornicciux obpasuon,
COACPIRATIMX MATBIC M YILT PAMAILIE KOTHYCCTB

BM. [poseacHHBbIe MeeAeA0Bat i ¢ HCIL0JIbL30BaHN -
CM TPYAHO pasjiardeMpiX CTaHAapTHL obpasuon
COCTABA FCOJOIHMECKNX HTPO0 MOKAZAIM, T OKHC-
JRTENLHOC (PTOPHAHOC pasiodeHie npob rerpad-
TOPOOPOMATOM KaJIMH ¢ HX HOCHECAY I0UeH eyiibgia-
THIALCT HBAACTCH YAOOHLIM M 9KCITPECCHBIM MC-
TOANMCCEIM ITPHEMOM. TToJVIae Ted HeT I poCKoIIY -
HBU POMOTCHBIT MATEPHA, TTPUTOAHLIH JULH Mac-
COBOIO ATOMHO-3MHCCHOHHOIO AHAINEA TECOXHMH-
SECKHX 1 reosiorHyecimx npob, YerasoslieHo, 1ro
HPeUIOHCHHAA KOMOMHIPOBAIHAL JBYXCTAAUAHAH
MPOGOTIOANOTOBKL HEC MCKAMKACT Pe3YIIBTATE O1Pee-
JCHHN, JJAHHBIC OLPEALICHITE cojeprkaniit BM arom-
HO-A0COPHLMOHHLIM M ATOMHO-IMUCCHOHHLIM METO-
HAMM ITPARTHYECKH COBIIAJIAIOT ¢ CePTUdHLMpOBaK-
HBIMI JIAHHBIMIL APYTAX METOA0B aHamnsa (27, 28],

CUMHTHWINALMOHHLI METO ATOMHO-3MHCCH-
OHHOIO CHEKTPANLHOT 0 AHAIH3A

HBJAACTCH OHIM 13 Hanbosee IepeiekTHBHBLIX
M SKCIPECCHBIX eiiocoGoB onpeaencHns BM, arin-
HOFIOHB M APYTUX PYAHBLIX 2ICMCHTOB, HAXOAHITIHX -
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€ B BUJIEC CAMOCTOATC/ILHBIX MUHCPANLHBIX (DOPM B
reoIoruvYecKux mpo6ax.

B03MOKHOCTH CUHHTHI/IALIHOHHOIO METOAA
Hcenenosannl B paborax f1.J].Paix6ayma, C.H.
INpokonuyka u Ap. [29-31]. [lokasaHo, 4T0O METO/
3hderTHBEH A OTIPEAECNCHUSA 3NCMEHTOB ILI-
TUHOBO IPyIsl, 30j0Ta ¥ cepebpa. OgHako 4o
IOCJICIHErD BPEMEHH 3TOT METO/ HE ITOJIY YL 40~
CTATOYHOI'0 PACNIPOCTPAHECHHA B aHAMTHYECKOH
[IPAKTHKE H3-3a OTCYTCTBHA XOPOLIETo annapa-
TYpPHOTro 0pOpMIEHHS.

YyBCTBUTEILHOCTb COBPEMEHHBIX (hOoTOAMOI0B
[O3BOJIAET COKPaTHTh BPCM#A 3KCIIO3HLIMH [10 He-
CKOJBKHX MHJ/UIMCEKYHMI, T.€. PErHCTPHPOBATL
CHEKTP OTACALHOMN YacTHILbt 11poibl. OCHOBOK LA
pa3paboTKH CUMHTHIIJISLIHOHHOTO MCTO/1a BMHCCH -
OHHOT'O CIEKTPAJILHOIO AHAIM3A ITOCIYHUIN CTATH -
CTHYECKHE CBOHCTBA AHAIMTHYUCCKOrO CHIHANA, KO-
JIMYECTBO M HHTCHCHBHOCTD BCIBIIEK AHATHTHYEC -
KOro CMIHaJIa OIIPEACIACMBIX 3/IEMEHTOB. Paciipe-
JIEJIEHHE 10 BDEMEHH BCIILILIEK COACPKHUT LIEHHYIO
uHGOPMALIIO 0 COCTABE U CBOMCTBAX ITPOGKI, BBO/IN-
MOH B HCTOUYHHK BO30YKACHHSA CIIEKTPOB. 3a cuer
YMEHLIIEHHA BPEMEHH 3KCIIO3HIUM MOKHO CHH-
3UThL npejen obHapysenna Ha 2 - 3 nopajgka. Pe-
3WILTATHl CUMHTHWUIALMOHHOr0 MeToga [31] sasn-
CAT HE OT CPEAHET0 COACPHKAHNSA alieMeHTa B Ipobe, a
OT CTEIICHH €0 KOHLICHTPHPOBAHMA B OTALILHOM va-
cruue 11pobbl. Ha puc. 4 10KA3aHbBI PFMCTOIPAMMDI Pac-
[IPEAEJICHHMHA BCIILIILIEK YACTHIL 30J10Ta BO BPEMSA 3KC-
rosunuu, papHor 10 ¢. Ha puc. 4, a 1niokasaxa ruc-
TorpamMma crasjaprHoro obpasua, cogepaniero 10
5% Au, HUe Ha pHc. 4, 6 rUcTOrpaMMa cTangapT-
Horo o6pasua copepakamero 104% Au.

a

:H'"L,-m‘

70 80 90

10 20 30 40 50 60

KonuuyecTeo Hakonnesui

20 40 60 80 100 120 140 160

KonudecTteo Hakonnesui
Puc.4. Microrpammel NOARNEHUA BCMLILEK NUAUKM 30M10Ta

Au 1 267 595 HM ana cTaMpapTHbix ofipasloe, cofepkallero
10%% Au (a) n 10% % Au ().
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o yacToTe MOABACHMH BCHLILICK MOMKHO CYAMTL
0 KOHLIEHTPALMH 30/i0Ta B 11po6e, HHTeHCHUBHOCTh
BCIILINIKH XAPAKTePHU3VeT PA3MEPBI YACTHYEM U
KOHUEHTPaIMo B Heit 3ojtoTa [32, 33]. M3 nantoet-
pamii BUAHO, YTO 8TOT crrocol oupejenerusd BM,
OII" M APYTHX PYAHBIX 2J1EMEHTOB, HAXOAHLHXCH B
BH/E CAMOCTOHTC/ILHBIX MHHEPAILHBIX (hopM B reo-
JOTHHMCCKHUX TPoBax. HYIKIACTCH B A LHCHILEM paa-
BITHH. [ 9T0r0 HEOOX0AMMLL AMOAH LIC TTPHEMHH-
KH U3IYHCHUH, HMCIOLLME BPEMS CUHTLIBAHWUH 110-
PAKA HECKOJILKUX HaHoceKyHA, Paapaborunkamu
MADC B HacTodAmee BpeMs pejgercd pabora 1o co-
3AAHMIO TaKHX NpUBOPOB.

SKOoNMOrHYMeCKHe HCCJIeA0OBAHMA
LIMpOKKIl KPYT' ONPEAC/IACMBIX SJICMCHTOB U
HU3KKHC 3HAYCHUA 11PeAenos 06HAPYKCHHA 1103B0-
HHIH HAM HPOBCCTH PAJL dKOJAOIHYCCKNX HCCHCA0-
BaHHi. PaHee HaMH IoKasaHa BO3MOIKHOCTL OIIPC-
JCIICHHA TOKCHYHBIX MCTAIUIOB B TIOMBC Ha IPHUMCpe
onpejeacHnA Tans [34].

JIH aHATHTHYECKOTO KOHTPOJIA PTYTH B TBCP-
HABIX ITPOMBILLTIEHHBIX [Ipobax pazpaboTaHa MeTo-
JAMKA aTOMHO-3MHCCHOHHOTIO CIICKTPAJILHOI0 aHa-
JIM3a € UCHONb30BAHMEM JIYTOBOT0 TUTA3MaTPOHA
(ADC). lNMokazaHa BOBMOMHOCTL LIPAMOT'O OITPEC-
JICHUA PTYTHU ATOMHO- SMHCCHOHHLIM METOLOM B
NOPOLKOOOPasHbIX YIICPoAHBIX copbenTax. [Tpea-
JATACMAA MCTOANKA ATOMHO-IMHCCHOHHOIQ O11-
PCACACHHA PTYTH OTIHYACTCH OT M3BCCTHBIX [35,
36| cicayomum:

1. TIpHuMEHCHHE U AHAJIMEA TOPOIUROBLIX 1PO6H
ITO3BOJAACT CYHIECTBEHHO COKPATHTE BpeMd Hpobo-
MOArOTOBKN M M30EHATHL CUCTCMATIHECKHX [TOrPel-
HOCTEH. CBA3AHHBIX C BHECCHMEM 3aIPA3HEHM T MU
IMOTEPEI PTYTH IIPH pasiomeHHK. TBep LI naMelln-
YEHHBIIT ITOPOIIOK BAYBACTCH B 30HY CINHAHMA IL1A3-
MEHHBIX CTPYH, 4T0 ncriovact addert ppakimo-
HHPOBAHMS, A BLICOKAH TCMIICPATYPA ILIASMBL VOT-
PAHACT BIMAHWUC HA PU3YILTATLI AHANH3a GopmMbl
HAaXO0MJICHUA PTYTH,

2. AHAJM3 [IPOBOJUTCSH OAHOBPEMEHHO 110 TPYIL-
e JIMHUH PTYTH. MTO ITOBBLILIAECT TOMHOCT L OIPe e -
JIEHMA.

Toxazano [37 -3 9], 4TO HPUMEHEHNE HECKOb-
KUX AHAIHTHYCCKUX JIMHIE ATOMHON aMucenn 1g
HMOBLULACT TOMHOCTL OIPEASIIEH A MUKPOIIPUMECCH
PTVTH { PACIIMPHET AMANTAS0H OLPEICIHCMBIX KOH-
HeHTPALMi 6e3 peABapHTEeILHOIO KOHIEHTPIPO-
panus, [pegeinnt oOHAPYREHNA PTYTH ITPHBCACHLT
sTabn, 3.

Brisoan:
1. MpuMeHeHne 118 perueTpauiy aMHCeCHOH-
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HbIX CHERTPOR MADC H KOMIILIGTEPUBALLIH 11PO-
Lecca M3MePeHMH IIePeBo/ANT PYTHHHBLIH aTOMHO-
SMUCCHOHHBLI CIERTPAJLHBIIT AHAINS HA HOBLII
coBpeMeHH b YpoBeHb. Ilpu orpaboranHol me-
TOAHKE AHANMS BEAETCH B PEKHME PEAJLHOI0 Bpe-
MCHH.

2. MeToz 103BOJIHCT OHPCAC/HTL KAk MUKPOIIPH-
MECH. TAK H MAKPOKOMIIOHCHTEL 34 cueT BoILLIIoro
AMHAMMUICCKOro Analiazona hoToinoHbIX THHCEK
MADC 1 ocofeHHOCTEN HapaMeTpoB IUIa8MEHHOTIO
HCTOYMHME,

3. OnpeaefeHie o rpyrine aHaln THY eCRAX 111~
HHIT 0NPeAEIseMOro 3/eMCHTa IIOBBOSET IIOBLICHTE
TOYHOCTb M HA/IEIKHOCTD PE3YABTATOB aHAIM3A, W3-

BemraTh OmNMBoK, CBAZAHHBIX ¢ HAMOKEHHEM JITHHI
HIEMEHTOB MAKPOOCHOBEL,

4. [ToxasaHbl BO3MOKHOCTH METOo/1a /14 olpe/jie-
JIEHHA OAArOPOAHBIX METAIIOB B FE0JI0MMYECKHX 1
reoxumutecEnx npobax. Pagpaforada MeTognka
HPHMOTO OHPEACICHMA 30J10Ta, cepetpa M [JIaTHHO-
HA0B B eyALhUIHLIX Hopoaax. [oyYeHbt npeaciibl
obuapymennsa (ppm wnn /1 @ Ag. Pd. Ru,
Rhi-(1-4) 10", Au, Os-(7-9) 10, Pt-5-10"",

5. DRCHCPHMCHTAILHAH YECTAHORKA MO3BOJIHCT
NMPOBOANTL M 3KOJOTHYCCKUE MCCACHOBAHHA.
[MpHUBeACHBI METOAHMKA M PE3YJILTATLL Ol peAcie-
HIH PTYTH B IPOMBILLICHHBIX OTX0Max ¥ copben-
Tax.
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THE HIGH INFORMATION CONTENT OF THE DIRECT ATOMIC EMISSION SPECTRAL ANALYSIS BY
APPLICATION MAES '
S.B.Zaykina, G.N.Anoshin, L.M.Levchenko, V.N.Mitkin, A.N.Putmakov

The application of multi-channel analyzers of spectra as the systems for registration of optical
information gives the possibility to automate the measurement processes and significantly increase the
accuracy of trace analysis. In present paper the extensive capabilities of aulomated device for atomic
emission analysis of geological samples is described. The peculiarity of experimental device used is
that the plasma of double jet plasmatrone is located at the optical axis of two diffraction spectrographs:
DFS-8 and DFS-458. The application of two spectrographs allows us fo register various regions of
spectra with different resolution simultaneously avoiding matrix interference. In this paper the capabilities
of determination of noble metals and platinum metals are shown and detection limits of accompanying
elements are presented as well.

Sensitivity of modern photodiodes allows us to diminish exposure time to several milliseconds, i.e., to
register spectra of an individual particle of a sample. Gold concentration in samples can be estimated
from the frequency of flash occurrence. Flash magnitude characterizes particle size and gold content
in the particle. Histograms of distribution of gold particle flashes during exposure are presented. It is
shown that scintillation method of emission spectral analysis is an express technique for determination
of noble metals, platinum metals and other ore elementis present as individual mineral forms in geological
samples.

The capacities of the automated device for environmental research is demonstrated with determination
of mercury in carbon sorbent used for purification of wastes from toxic metals.
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