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NocTymuna B pepaw 14 HoaBpa 2003 r

Ha npumepe MeToamMKM MHOMOANEMEHTHOID aHanu3a rpaduToBOro NOPOLWKa ONPoboBEana MeTano-
NOrUA OLEHKKM Npeaenos oBHapyXeHMa MUKDONPUMECER M NOTPEWHOCTER CXOaMMocTH B ADC aHa-
nhae ¢ perdcTpauqen CNnexTpoe TBEPAGTENLHLEIM neTekTopon, Moxazawa HENPOTWBOPEYMBOCTE pac-
NPEAENeHuA aHanMTHHECKMK CATHANOB KOHTPONBHOND BNLITA NOFHOPMAaNEHOMY pacnpegeneumo. Due-
HEHbI Npeaens 0BHapyxeHns 38 aNEMEHTOR M BOIMOXHOCTH MX CHUXEHMR 38 CHET CHAXEHWA WYMOB
CHCTEMEI perucTpaumn cnexTpos. MocTpoeHs MOJENK 38BMCHMOCTH OTHOCHTENBHOMD CTAHNAPTHO-
ro OTKNOHEHWR CXOOMMOC W PEIYNLTATOB aHaNK3a 0T ONPeaeNFEMON KOHLUEHTPALWH, YYHTHIBAIOLME

X0 rpaayupoBOYHEX rpadukos.

Fapawws Buxrop Fenwnageeswy — Hayynsi
COTRYAHHK 8HANKTHYECKOR naBoparopuw MHX
um. axan.A.B,Hwrkonaeaa CO PAH, xangngar
XHMHYECKMX HayK.

O6nacTe HaYyYHLIX HHTEPECOB: COBDEME HHbIS
cnocobe gerexrwposarns u oGpaboTkm ana-
AHTHYECKHX CHIHAN08, aTOMHBA CNexTpans-
Hulil aHanua,

Asrop 14 Hayunsix nyGawxaumi.

Wennaxosa Wpwna Pynonscoawa — rnasreii
HayYHbIR COTPYAHWK BHanHTHYeCcKod nabopa-
Topuu HHX um. axag.A.B.Hukonaesa CO PAH,
MOKTOP XUMHYECKHX HBYK, npodeccop.

O6racTs HEYYHLIX HHTEDECOR: aHaAW3 BLICO-
KOYMCTAIX BELYECTE, ONPegeneHne HHIKHX
KOHLEHTDALMA 3NeMeNTOB, aTOMKBIN CexT-

pansHbIR 8HanNwa.
Asrop Gonee 140 nayunsix nySnwkamii 8

OTEYECTBEHNHLIX M 3apybexHbix MypHanax u 2-x
MOHOrpag i,

Yanenvesa Tamapa Anexceesna — crapiumni
HayYHbii coOTpyAHuK anannTwyecxod natopa-
Topus MHX wm. axan. A.B.Hukonaesa CO PAH.

D6nacTs HAYYHBEIX MHTEPECOR: CNEXTPaNLHbIE
H XHMHAKO-CNEXTPaNbHBE METOOM ONpeaene-
HHA HH3KHX KOHLUEeHTRaLHA 3NeMENTOB,

Asrop 6onee B0 onybGawxosanHbix paGor.

Komnccaposa Mo6oss Hukonaesna — eeny-
LM MHMENED ANANHTHYECKONW naboparopum
HHX wm. axan. A.B.Huxonaesa CO PAM ¢
20 - nerHum onsIToM B 0BNACTH CNEXTPANLHO-
rO 8HANW33 BLICOKOYHCTHIX BELECTE, B TOM
YHCAE C NPegBapHTENBHBIM KOHLEHTDHDOBEHMN-
eM MHKDONPHMECEH METOLOM OTFOHKH OCHOBSI
npoGar.

Asrop 10 Hayymsix nyBamkaywi

P:mc‘rp.ﬂ.uuﬂ ATOMHO-3MHCCHOHHBIX CIIEKTPOR
TEEPAOTEILHEIMH feTeR ropani [TT]) ¢ KoMbioTep-
HOH obpaloTroil 3aperMCTPHPOBAHHBIX CHIHANOR
OTKEPLIBAET HOBbIE BOIMOMHOCTH AHATHTHYECKO]
MPAKTHKM, HEJOCTVITHRIE PAHes H3-38 TPYI0EMROC-
TH. B HacTofIlee BpeMa B JIECATRAX aHATHTHYeC-
kix naGoparopuit Poccin 1 G/iskR 2o sapyGemba
HCIIONB3VETCA MHOTOKAaHATBHAIA AHATHIATOD CIIek-
TpoB - MA3C, ofecneunpaoniii perueTpalio 1 of-
palboTEyY COERTPOR SMHCCHH IIPH HOTIOILIOBAHIH B Ka-
YCOTRE NOTHXPOMATOPA PA3HLIX cnerTporpados 1
CIEKTPOMETPOB - OTeUeCTREHHBIX M 3apyGemsinm 1],
B 2001 rogy na MADC noyuen ceprudmsat of yT-
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BEPHUIEHHH THIIA CPEJICTREA M3MEpeHHA, H OH 3ape-
THCTRPHPOBAH B [DCYIADCTEEHHOM PEECTPE CPeiCcTH
MaMepeHuii nog Ne21013-01,

Lens vacromuiero necneopaHms - orpaboTra Me-
TOAOIOTHH OLLEHKH 11pe/iena o0HAPY e HHA areMen-
TOB HIIOrPEUHOCTH CXOAHMOCTH B ATOMHO-3MHCCH-
onHoM aHanmse (ADC) ¢ permcrpanueii cexTpon
TT. B kauecTre MOASIRHON B3A/1H MHOTOSTEMEHT -
HYH METOJHEY ONPEefelena MUKPOIpHUMecei n
rpairrosoM NopoIKe ¢ Henos3osanem MASC, Tha-
hHTOROH MOPOMIOK, C OHOH CTOPOHBL, HCTIOIL3YETCH
KAK KOJLIEKTOP IPUMeceil IPH XHMHRO-CIeR TR h-
HOM AHAH3E BEICOKOMMCTHIX BEIIECTR C NpeBapi-



AHBNWTIRA W KONTRONL. 2004 T8, Ma 2

Te/IbHbLIM OTAE/TEHHEM OCHOBR Opofibl SKCTPaKITHEH,
OTrOHKOH WK JIpyrHuM criocobom [2], ¢ apyroi — kak
OCHDBA NOJArOTORICHHBIX K AHATHIY 00 beKTOB PA3HOIi
OpHpoisl B yHUgHumposaHHoM MeToae AJC aHam-
aa [3]. CooTseTeTRYIONIAS METOTHKA MTPEIyCMAaTPHBA -
eT Menaibaosanie Hocurend [NaCl) B RoHIeHTpaLH
4 mac. % n ucnapenue mpobsl U3 KpaTepa rpauTo-
BOTO 3IEKTPO/JA (AH0/AA) ITPH CIUTE NOCTOAHHOTO TOKA
11 A Henonsaosam cniexrporpag PGS-2 e Tpexuius-
30BOH CHCTEMOH OCBEIIEHHA BXOAHOH 1nem | 17 sxm),
ofopynosasybiil MADC i noapoAOMEH perucTpi-
poBaThH HEMMPEPLIBHEN y4acTok coexTpa or 200 no
400 M. O61ee BpeMA SKCTIOIHLHK 20 ¢, BpemM#A ofiHo-
ro Haxoriennda 250 M. Tueno Haxkorersit §0.

Hamu saperncTpipoBansl no 16 cnexrpos o6pas-
1os cpassesid (OC) B mHTepRaTe KOHLIEHTPAIHA OT
1,5:10% 105 - 102 mac. % u 16 CNexTpoB KOHTPUILHO-
ro onerra (KO), OC 6u11H OpHIoTOBIEHBL HA OCHOBE
ocofo YHCTOTD TPpac M TOBOTO NOPOITKA PES/IEHHEM B
HEro MpHMecei B BH/IE OKCHJIOB H/IH DACTHOPOR CO-
OTBETCTEVIONIHX COMEH ¢ HCI0IL30BAHMEM MeTO1a
nocaenoBaTeNLHOro pasbaanennn. B kavectse KO
HCTIOML30BATH rPadHTOBLIN NOPOILIOK, cCOMepRaTil
4 mac. % NaCl,

Ouenxa npegena obHapysennn

ONpefeIReMEIX 3TEMEHTOR

B ociope ob1UenpUHATOrO criocofia oLeHKH ITpe-
Jena obHApYEHHA AHAIHTA, Npeoertoro Kafi-
gepom [4], NeHEAT NPeAnoIcHEHHE 0 HOPMATHHOM
pACHpEIETEHHH AHATHTHHECKHX CUTHATOB (MU1H 1X
norapumon). Ec/ia HOpMaisHOe pacipeieieHHe He
BRITOAHAETCH, N0HE HCIOILIOBATECA APYTHe
crocobil oUeHKH npejena ofHApPYHeHNA, HANPH-
MEp, OCHOBAHHLIE HA HepaBeHeTse Hebnunena [5).
JKcnepUMeHTAILHO nokasano [5-7], uro B ADC ¢
trororpadmyeckoil perucTpanHeit CeKTPOR NoYep-
HEHHA JHMHEMA 115 0JHOH H TOH Me KOHLEHTPALMA
AHAIHTA pacnpejeneHsl HopMaiabHo. [Tockoasry
BeIMUHHA lgl nHHeHHo cBASAHA ¢ MIYepHEHMEM,
JULA HHTeHCHBHOCTH JTHHIH [ IOrMHHO MPHHATH J105-
HOPMANTLEHOE pacTpe/ielIeHHE [To He 0THOCHTCS K Be-
TIHMAHE onpeaerdemMoil koaueHTpargn C). OaHako
OpH perHeTpatHy cnexrpos MASC jum curaanos KO
JOTHOPMANEHOE pacnpenenesne He ouesrnHo. [deii-
CTEMTETLHO, HA B pactipeaete s cnabum aHanm-
THYECKHX CHTHATOB MOTRET BIIHATh CICHVIOMEe:

= LIYMBI IETERTOPA MOIYT GLITE CONOCTABHML 110
AHAYEHMIO C NONEaHLiM curHaiom [8]. Ocofenno aTo
OTHOCHTCA K AHATMTHYCCHHM JHHUAM, He HMelo-
LIHM CTIEKTPATEHEIX HATOHKEHHA THHII OCHOBH
HJTH MOMERVIAPHOTO CIIEKTPa;

- nipy Apefide cnexkTpa Bo BpeMA aHanMaa, Te.
IIPH HIMEHEHHH TWI0HEHHA CIIEKTPa OTHOCHTETh-

HO QOTOAYEER, PACNIONOMKEHHLIE B HETIOCPEACTBEH-
HOH BIHA0CTH OT AHATHTHYECKHX MEIIAIOIITHE JIH-
HHH MOTYT 3aMETHO MEHATH CBOH BREJIAJ B HHTEH-
CHBHOCTh AHATHTHYECKHXY JIMHHIL

B cefAay ¢ BRINIEHIT0MEHHEBIM OLII0 NPHHATO Pe-
IIE€HHE OLEHHTE HEIPOTHBOPEYHBOCT L PACTpenene-
HHA CHIHANOB KOHTPOIEHOTO OITRITA I0THOPMATEHO-
MY PACTIDEENEHHIO SKCIePHMEeHTATEHO. Mul nipoBoay-
M =Ty otesry rro merogy Llamspo-Yivmn (9, 10] e nps-
MEHEHHEM NporpaMMHore nakera “Cramacrura” [11).

[Tpepen obuapymenun (C ) pacCcYMThIBAIN 110
rpajJyHpoBoMHOMY rpadHKy, MOCTPOSHHOMY B KODp-
auHaTax lgl - lgC, kak KOHIIEHTPALNIO, COOTBETCTBY -
oy Beananne lgl

|11:|1!'

i.‘g-rmln o IgIND"' 2t 'Sbl'm' {1]

e Iyn— CHTHAJ HA MECTE AHATHTHYECKO IHHHH
B KOHTPO/ILHOM ONBITE; [— KBAHTIVIL pacnupeiene-
HuA CThIONEHTA JUIA JOBE PHTEILHON REPOATHOC-
T 0.95 (n = 16); 5., - CcTaHnapTHOE OTKIOHEHHE
BETHYHHED gl

Beauuuny s, ana kamioll aHaauTHYeCKOMN
JMHHH OLEHHBAIH, HCIOALAYH CHEKTPL KOHT-
POJILHOTO OnbITa. OTMETHM, 4TO S,  BKIIYAET B
ceffl XapaKTePHCTHRH MOr PEITHOCTH KAK PETHCTpA-
UMM S, TAK H NOTPEIITHOCTH PETHCTPALIN M NOrpeL-
HOCTE, XAPAKTEPHIVIOUYI0 HecTablILTEHOCTE HETOMN -
uika uamysenna. Bl npunarto s, =5, . Sopay-
na (1) y4HThIBAET KAK BEPOATHOCTL HPOITYCKA CHIHA-
13, TAK H BO3MOMKHOCTD “JI0:HOA Tpeporn” (4, 6.

Ha-aa HEY MM ThIBAEMBIX CIIEKTPANIBHED. HATOMKE -
HHIl (HanpUMep, MOJIEKYTAPHBIX TI00C), a TaKM#e
u3a-3a mameneHna kosddunuenta peabcopbummn
rpajyHpoBoUHEIE IpadHEN MOIVT TEPATE JTHHEei-
HOCTE KaK B 061acTH MANLIX, TAK H 8 ofinacT Go/k-
LMK KOHUEHTRaLH. B caaan ¢ oTHM HX B obmem ciry-
4ae ANMPOKCHMMPOBAIH NMOIHHOMAME 2-1 CTEITeHH;

lgl=a + a lgC+ aflgCF, (2]
e koapuuMenTsl 4, 4, 1 a,0NPEeIeNAHCE Ha 3K-
CTIEPHMEHTANBHEIX JAHHLIX 10 METOAY HAHMEHE-
LK KBJIpaTon,

PacemoTpum ouenky C | HA KOHKPETHBIX TTPH-
Mepax,

Mul paaniaan 3 K1Acea AHLUTHTHYSCHIX THHIIL

1) B enerrpe KO ner anamurideckodt mwin Me-
IIatoIel TMHMH [AHANMTHYeCKAR JIMHNA cBobo-
HA OT HATIOMEHHIT);

2] B cHeKTpe HA MECTE AHATHTHYECHON JTHHHH
PacnoaoeHa MOJIeKYIRPHAR [TOJ0CA MIH aToMHaR
CHEKTPATRHAN JIHHHUA, T €. CYILECTBVET CIIeKTPa k-
HOE HAJIOMEHHE,

3) senexrpe KO npMcyTCTBYET aHATMTHYECKAR
JHHHA ONPeeIAeMOro ATEMEHTA, T.e. oo comep-
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MUTCHA B IEKTPOLAX MIH B rpathHTOBOM TIOPOLLIKE,
Jfio NonajaeT ua BO3IyXaA, PEAKTHBOB WIH MOCYIkL.

[MpumepoM JHHHH 1-ro KIACCA MOMKET CIIVHEHTh
AHAMHTHYECKAA JHHUA 0/10Ba Sn 283,999 uMm. 3ar-
pAsHeHHI 0/10B0M 06LIYHO HE BCTPEYAETCH, CIIEKTP
B MECTE PACTIOJIOHEHHA AHATHTHYeCKOH IMHMH “91-
CTRIA", Te. HeT 3aMEeTHEIN MOJEKYIAPHBIX MITH J(Py-
rUX Memraonpx maHEl (puc, 1). [loa yeeauvenusn
ypcna HabmogeHuil cnerTpsl o6pasiios cpapHeda
C COMEPIAHMEM ONIOBA CYINECTBEHHO HITHE ITpeJena
ofHAPYHEeHHA MLl PACCMATPUBATH COBMECTHO CO
CMNEeKTPAMH KOHTPOILHONO OnbiTa, T.e. seero Guuio
paccMoTpero N = 48 cnekrpo, CTATHCTHYECKHHA
AHAMHA pacrpefeleHHA BeTMHHHE [gl B cnekTpax
KO xe paer ocHOBaHHME OTBEPraTh THMIOTEIY HOP-
MaJLHOCTH, TKE. NOIYMEHHOE 3HAYCHHE KPHTePHA
L Ianupo- Yk (W = 0.984) npepnimaet TabaHoe
JAance A1A yPOBHA aHaMuMocTH =0 5,

g
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Sn 283,999
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Puc. 1. CnexTp KOHTRONBHOM ONLITA, Sn 243,999 UM —) 4
TemHOBOR ToK (---1if,, — curvan Ha toTorsedie.

JlnA HATNAJZHOCTH Ha PHC. 2 MoKASaHbl COOTBET-
CTEYVIOLIAE TMCTOrPAMMA H OMHIASMOE HOPMATEHOES
pacnpeneneHMe,

e
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15+

101

L
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Puc. 2. PacnpegenaHve Bend-WHsl igl B CNeKTpax HOHTPONBHOM
onkiTa, Sn 283,999 ua: Kpurepud Lanupo-Yune:
Ween = 0,984, W g pean = 0,874

[Mpenen ofHAPYIKEHIA OOBA, MOy YEHHBIH ¢ Me-
nonssosaxues (1)1 (2), cocrasnger 1,5 10° mac. %
(oTMeuen Ha rpamynposouHoM rpadmke, puc. 3)
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gl A

1.5 T T r
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Puc. 3. Mpagywpopoudsie rpahvke Sn 283,999 wm (1),
As 234 984 rm (2) n 5i 288,158 wa (3). Kpywsom oTMeueHbl
COOTRETCTEYIOLWWE Npenank GEHHPWHH.

HapecTno [4], yro npy cnabbx aHATHTHYECKHX
CHIHANIAX MMEHHO Be/MYHHA 8 MASC onpejtens-
ET BEMUMHY §_ . [I0STOMY MOHHO OMHIATH CHHME-
HHA Npejena Dﬁﬂap}'}ﬂtﬂﬂﬂ ooBa 00 JHHHH
Sn 283.999 HM oyTeM NpHMeHEHHA CHCTEMBI pe-
FACTPALHMHE C MEHBITHMH COGCTBEHHEIMH LITYMAMIH.

[Mpumep nuHME 2-r0 KIACCA — AHATHTHYECHAR
JMHMA MEIITLAKA AS 234,984 M. C sarpAsHeHHAMH
MEIITLAKOM HA TPAKTHKE Mbl HE BCTPEYATHCS, CIIEKTP
B MECTE PaCOOMEeHUA AHATHTHYIECKOH JIMHHH CO-
AEePHHT MOJIEKYIEPHYIO noaocy (pHc. 4],

K
0,301 “—\___//dk/—b
0,25 4
0,20 4
0,154
0,104
0,05 4

- hera F Yol e, L.
0,00 4= T T

234,81 234,89 234,67 A HM

PHC. 4. CnakTp KOHTDOMBHOM ONsTa, AS 234,984 HM (=] 1
TEMHOBOR TOK (--==); [, — cuman Ha doToRqedine.

As 234,984

-
P i

OmIaeMoe HOPMATLHOE PacipeaeIeH e o ruc-
TOrPaMMa JUIA Be/IHIHHE [gl B cnekrpax KO nokaaa-
Hbl Ha pac. 5 [N = 48). ITockonbiy W, > Woaae aen s
CHIOTE3A HOPMANBHOCTH HE OTBEPTAETCA, BETMHHA
igl_, paccuMTHRIBaAETCAH NMo ypasHerno (1). B carsu c
HAMOMKEHMEM MOMIEKYIAPHON JHHAA MpagyHpoBoy-
HbIH rpagik B ofIACTH HHSKHX KOHIIEHTPALMI MBI~
IBAKA TepaeT TnHeiiHoeTs (pue.3). [Tpenen oGuapy-
HEHHA MEIILAKA cocTasnaeT 7,110 mac, %. Ove-
BHIHO, MTO [IPH CMEHE CHCTEMBI PerHCTPALIMH CYILe-
CTBYIOLIEE CTIEKTPAIRHOE HAMOMCHHAE HE N03BOIHT
CHM3HUTH pejie1 o0HAPYReHNA B AAHHON MeToMKe
AHANH3A.
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-1 0,95 -0.90 -0,85 0,8 0,75 gl

Puc. 5. Pacnpenenesve Benwuitkpl igl B CNEXTPaX KOHTRONBHOMD
onuita, As 234 984 wapuTepwdl Wanupo-Yumo:
W = 0,978, Wan ne s = 0,974

MpuMep AHAMHTHYECKON JTHHHY 3-To KIacca -
S5i28E8,159 HM. 3arpAsHeHHe KPeMHHEM, O/THHM W3
CAMBIX PACTIPOCTPAHEHHEIX B [IPHPOJIE SIEMEHTOB,
peTpedaeTed npakTHYecky seerga. Jlioban ua cra-
i noAroToBEN NPo6hl MOMET ABIATLCA HCTOYHH-
KOM 3arpAIHEHHA, KPOME TOT0, 3TOT aJeMEHT Y4ACTo
COAEPHATCH B MATEPHAE 2IEKTPOOB H B IrpadgiTo-
BOM rioponiye. CTaTHeTHYECKHI AHATMS BHA pac-
npejeieHHa Benu4HHE gl nokazan, 4To
W =W [n = BO). 3o gaeT HAM NpaBo He

THCH walfin. =5
OTBEPTaTh FHIOTE3Y HOpMAILHOCTH [pHe.6).

N -
30 4 /\
25 1 \
201 /
/
10 4 /
i - ]
u T
0.5 ] 05 1 gl
Puc. 6. PacnpenensHie Bend4nHn fgl B CNekTpay KoHT-
poneHoro onkita, Si 288,159 um Kpwrepwa Wanwpo-
Yiunki: W, = 0.975, W e e = 0,974
OneseHHBIN 0 rpaJIyMpoBOYHOMY Ipadury
(puc. 3) mpeaen ofHApYEEHNA KPEMHMA, HECMOTPA HA
BHICOKYIO YYBCTEHTEBHOCT D AHATHTHYECKOMH JTHHHIM,
cocrasnger Beero 2,0 104 mac, %. Kpoue kpemius, 8
KOHTPOIBHOM ONEITE COACPMATCH TAKGKE KAlhLHH,
MArHUI, JeIe30, AMOMHINI, AHAINS BHJIA pacipe-
AeneHda penunH gl aHaTUTHYeCKHX THHHA STHX
AICMEHTOR MOKAIAN, YTO PAcTIpeeIeHHA He IPOTH-
BOpEHAT HOPMATLHOMY, M asaqesne lgl | MoieT OuITh
ouenena no(1). [pegens ofHapyHeHHA paciipocTpa-
HEHHBIX ANEMEHTOR SABHCAT OT THCTOTH rpaHTOBLIX
IMEKTPOIOE, PEAKTHROB, 3ANLUIEHIOCTH ATMOCEDLI
(cBRZAHHOH © BpeMeHeM rojia) M paja Apyrux dakTo-
pPOB, [O3TOMY OHA MOTYT MEHATLER H J0/HHb] PETY-
JITPHO KOHTPOIHPOBATECA. HEeBHIHO, 910 TILATE -

e —

HafA MPOBEPKA BCEX CTAMHA NOAroTOBKH 1Ipob H He-
nok3osaHue Go/lee YHCTHLIX MATEPHATIOR NOABOIWT
CHH3HTE NPeens] 00HADYAREHHA ITHX WEMEHTOR.

B peaynsTaTe NpoBeieHHLIX HCCIEIDBAHNE NOTY-
4YeHR 3HaYeHHA mpeaenos obnapysenna 38 npume-
cett B rpacdwrrosoM nopouke (ran. 1), s scex ane-
MCHTOB, NPHBEAEHHBIX B TAGIMIIE, pe3yILTaTh AHA-
JIM3a HOPMATBHOCTH pacnpeaeTeHui BeJirauHkl gl
VAORNETBOPAIOT KPHTePHI0 [Llamupo-YiuTks.

Tabnwua 1
MNpegens obBHapYKEHMA NpWMEecei B rpathMTOROM NopoLUKe”
Snement, |C , mac. %| Onemewt, |C_ . wmac. %
LNKMHA BONHG ANWHE BOMHL
Zn21385 | 1,210° Si 288,158 (2,0-104)
Cd228 802 | 4710% Mb 288,32 1,710
Ba233,527 | 9310° Ga 294,364 2,5-10%
Be234861 | 56107 Mi 300,249 1,2-10*
As 234084 | 7110 Crant 491 1,5-104
Te238,576 | 24-10° |Ni305,082 1,510°
Co242 49 1,810 Bi 306,772 3,0-10*
Sc 255,24 2,810 Al308,215 (2,0-10%)
Sb259.B06 | 9410° Ti308,803 7.6-10%
| Fe 259,94 {3,0-10%) | Mo 317,035 8510°
Hf 263,87 8.810" Ca 317,933 {2,0:10%)
Ge 265,118 | 2,910° V318,54 1,1-10°
Pt 265,95 2.910° Y 321,668 4,0-10*
Au 267595 | 41107 Cu 324,754 <1,5-10*
Ta 268,51 25104 In 325,600 3,8-10%
T 276,787 1.8-10¢ ﬁg_ﬂﬂ 068 <1,510%
Mn 280,106 | 2,1-10¢ La 333,749 28-10*
| Mg 280,27 (1,0-10% |Zr330,188 4.1-10%
Pb283,307 | 9610° Pd 342,124 1,310
Sn2B83,999 | 1,510° Co 345,351 2910°
Cr284 324 | 2510°

OTMETHM, 9TO NPHCYTCTEHE Jaxe HebonbIIHX
KOJHHECTB MATPHYHLIX SieMeHToB Ipobbl B rpadu-
TOROM [OPOLIKE MOMKET MAMEHHTS npeaen ofHapy-
MEHHA aHanuTa. B 3THX caydasx ganHsie Tain. |
CHEAYET PACCMATPHBATE KAK OPHEHTHPOBOYHEIE.

OneHKa XEPAKTEPHECTHEKH DOTPelIHOCTH

CXOOHMOCTH

JAucnepcHio BeIHYHHEL [ MOMEHO OPEJCTABHTh
CyMMOil:

si=si,, + I*si,. (3)
Tie 5,5 — OTHOCHTEILHOE CTAHJAPTHOE OTK/I0HEHHE,
XAPAKTEPHAYIOIIEE BADHATTHIO YCJI0BHA HCITAPeHNA
1 o3l EIEHHA CTIEKTPOB,

C apyroii CTOPOHEL, 110 3AKOHY PACIPOCTPAHEeHHA
norpémmocteii 6] ua enipamenun (2) caegyeT, uTo

187




AHANWTWEE W KOHTPONs. 2004, T.8, Mo 2

8= (a,+2a,lgC)s, . (4)
TOTAa
R R (5)
i, +2a5lgC
Bripaxkenue (5) MomeT GLITH 3AMEHEHD AHATO-
FMYHBLIM:

Suc

2

Inoy_

- St - i ,
o, +2a,1gC  a, +2a,lgC

+s2,

(6]

S

Mur Henmoasaosan (6) A MogenUpoBaHMA 3a-

BHCHMOCTH OTHOCHTEABHOH MOIPeiiHocTH CXOOHMO-
CTH eIHHHYHOID ONPEACACHHA HAHIOr0 AHANTHTA OT
€ro KOHUEHTPaLMH. [JIA OUeHKH BETHIHHE! S_ HC-
NOIBIOBATH YCPEJHEHHOE SHAYEHHE S, B CHeKTpax
OC ¢ BeicOKOIT KOHUEHTpauMell aHANKMTA, Korga
BHIAJOM [OTPETHOCTH PErHCTPALMH M KOHLIEHTPA-
OMeH BHECCHHRLIX MpHMecei MoMHO npeHelpeys.
Hexorophie 13 DOAY4eHHLIX 110 MogenH (6) 3aBHcn-
MOCTEH NPHBEAEHB! HA pHe.7. TouKkaMH NoKa3a bl
IKCIEPHMEHTANBHEIE (BRIGOPOYHEIE) SHAYEHHUA § .
Hax BHIHO M3 PHCYHEA, MOJIEE VIOBTETBOPHTE -
HO OMHCBIBAET PeayETaTH SKCNepHMeHTa.,

gl
a 03 6 7
1.5 4 1 k
3 02
4
0.5 - 2 /5 01
[ )
y'a// 6 GIU I
05 -6 -2
7
03
1.5 4 02
0.1
25 . , & . 00 4 , = . \
-6 -5 -4 -3 igC -8 -5 -4 -3 lgC

Pue.7. Mpagyvposcurwsie rpadics (3) ¥ 3aBHCHMOETH 5, CXQOMMOCTH OT KouueHTpauwu (G) ana Mg 280 27 wm (1), Cd 228,802 wm (2),
Ca 317,933 \m (3), Ti 308,803 wm (4), Sb 259,806 uwm (5), La 333,749 Hm (6) 1 Nb 288 32 um (7h
Kpyeom OTMEHeHE COOTBETGTEYIOWME MPegenkl oGHBpYKEHNA.

dasucumoctd s = fllgC) nanu BOIMOMHOCTE HA- G 100 490 aPRec (7)
FHAYMUTH AOITYCKASMBIE PACXOHICHHSA ([TPE/IENEI CX0- Coe = '

AMMOCTH) JUIff NAPALTEBHBIX aHaYeHuit Haiinen- rae D- kpurepnii [Tupeona | 12]; f- uyneno creneqedt
HBIX KOHUEHTpAIH. 3aMeTHM, 9TOMCNONBA0BAHNE cpofomp B SKCTIEPHMEHTE [UIA BEITHCACHMS; S, 1~
JOTHOPMATBHOTO PACTIDEIENIEHHA peAnotIaraeT gyeno NapaiielsHEIX HaMepeHH, 1 KOTOPLIX
TO AOMYCKAEMBIC PACXOMICHHA HASHAYAIOTCH VA yyiieten omycKkaeMoe pacxomaeHue; P - AoBepH-
OTHOLICHHA HAHIEHHLIX KOHUEHTPAUMd, a He uX TE/IBHASA BEPOATHOCTD. B KavecTse npHMepa BTalin. 2
pasHocTeil. [leHcTEUTELHO, BE/ITTHHA JOTYCKAEMO- NPHBEIEHBT AHHBIE O JOMYCKAEMBIX PACXOHIEHH-
TGO pAacCXomAcHHA HAX0AHTCH H3 YCIORHA AX 2-X [ApaIeNsHbLIX OnpeneTeHHi KOHIEeHTPATTHH
LgC . =-lgC < Dff n.Pjs, . HWIH  Aid 31eMEHTOR, MPeICTARNEHHBIX Ha pHc. 7.

TaBnuua 2
fonyckaememe (P = 0,95) aHa4eHWA OTHOWEHWA BONLIWER KOHLEHTDALMAK (C,) ¥ meHbwed (C) ana
ABYX NapannensHex onpenengsil KoHLEHTRaLWA

3nemMenT, KonueHTpauwa, mMac. %

AnvHa BonHe| 4,510 11,410° |4,1-10% {1,210+ |3,7-10+ (1,110 [3,3-10° [1,0-10¢
Ca 317,933 - - - 3,0 2.7 1.8 1.5 1.5
Cd 228,802 1.8 1.7 1.7 16 16 - - -

La 333,749 - - 1.5 1.3 1,2 - - -
Mg 280,27 - 1,4 14 1,4 1,4 i 7 ;
Nb 288,32 - - 2.5 2.2 1.8 1,7 1.6 1.6
Sb 259 806 - - 1.8 1,5 1.4 1,4 13 1.3
| Ti308,803 - 1,7 1.4 1.4 1.3 1,3 1,3 1,3
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Takum obpaaoM, ¢ permcrpalHed CnekTpoB
MADC 1 ix koMIsloTe pHOH 06paboTroM:

- IDKA3AHO, YT0 PEAYILTATE HaMepeHHT AHATH-
THYECKHX CHTHAIOB KOHTPOILHOTO ONLITA B MHOTO-
ajleMeHTHOH MeToaHKe CIEeKTPANLHOrO aHamtH3a
rpatHMToOROrO MOPOUIKA He TPOTHROPEYUAT JOrHOP-
MATHHOMY pacipeaeIeHH I,

- OUeHeHsl npetent: ofimapysenua 38 onemen-
TOB M BOAMOMHOCTH MX CHIIKEHMA 38 CYET CHHME-
HHA LWIYMOB CHCTEMEL PECHCTPALIHH CIIEKTPOB;

- NOCTROEHKL MOJENH 3AaBHCHMOCTH OTHOCHTEIR-
HOO CTAHIAPTHOrD OTRIOHCHHMA CXOIMMOCTH DESYITh-
TATOB aHAIM3A 0T ONpeaenaeMoll ROHUEHTPALIM,
VUHTEIBAKILME X0 MPAIYHPOBOYHLIX rpadikon.
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EXPERIENCE IN ESTIMATION OF MICROIMPURITIES DETECTION LIMITS AND REPEATABILITY OF
RESULTS IN ATOMICEMISSION SPECTROMETRY ANALYSIS [AES) WITH SOLID-STATE DELECTION

SISTEM FOR SPECTRA REGISTRATION

V.G.Garanin, I.R.Shelpakova, T.A.Chanysheva, L.N.Komissarova

Methodology of microimpurities detection limits and repeatabifity estimation in AES analysis with
sofid-sfate detection system for spectra registration have been assayed on method for graphite powder
muitielernent analysis. It has been shown that blank signals distributions are not in contradiction with
fognormal one. Detection imits for 38 impurities and possible ways for their improvements have been
estimated. Models of relative standard deviation dependence on conceniration accounting the calibration

curves siopes hawve baen buift.
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