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MEXTOCYJXTAPCTIBEHHEB # CTAHJIIAPT

OJIOBO
Mero/n aTOMHO-3MHCCHOHHOIO CNIEKTPAJIBHOTO AHAHA3A

Tin.
Methods of atomic-emission spectral analysis

Jlara seenenms 2005—07—01

1 Ob6aacTh mpEMeHeHHAS

Hacrosmmii craHoapT ycTaHaBIMBaET METOABI aTOMHO-3MHMCCHOHHOTO CHEKTPAILHOTO aHAM3a C
BO30YXICHHEM CIICKTpA MCKPOBBIM pPaspsioM W WHIYKTHBHO CBSI3aHHOM TUIA3MOW IS ONPEACIICHUS
COIEPKAHHUS JIEMEHTOB B OJIOBE.

2 HopmaTuBHBIE CCBHLIKH

B HacTosIEM CTAHIAPTE MCIOIB30BAHEI CCHUIKM HA CJIEIYIOIME CTAHAAPTHI:

T'OCT 8.315—97 TocymapcTBeHHAs CHCTEMA O0ECIICUYECHH €IMHCTBA M3MepeHuil. CTaHIapTHEIE 00-
pasIfkl COCTABA M CBOMCTB BEIIECTB U MAaTEPHaIOoB. OCHOBHEIE TIOJOXEHHMS

T'OCT 61—75 Kucnora ykcycHas. TeXHUYECKUE YCAOBHS

I'OCT 83—79 Hatpwuii yrekucisni. TeXHUYeCKHe YCIOBHA

I'OCT 195—77 Harpuii CepHUCTOKHUCIIEIA, TeXHUISCKHE YCIOBUS

T'OCT 244—76 Harpus tiocyabGbaT KpUCTALIMISCKHA., TeXHUISCKUE YCIOBUS

T'OCT 849—97 Hukenb nepBUYHEIA. TeXHUYECKHAE YCIOBHUS

I'OCT 859—2001 Mens. Mapxu

T'OCT 860—75 OnoBo. TexHMYECKHE YCIOBUS

I'OCT 1089—82 CypsMma. TeXHMYECKHE YCIOBUAS

TI'OCT 1467—93 Kanmuit, TexHMIECKHE YCIAOBHS

I'OCT 1770—74 TIlocyna MepHas naGoparopHas CTEKIsSHHAsA. [[WIMHIPH, MEH3YPKH, KOJOKI, TIPO-
Ooupku. O0IME TEXHUISCKHUE YCIIOBHS

I'OCT 3118—77 Kucnora consHas. Texuuueckue yCIAOBHUS

T'OCT 3640—94 ITunk. TeXHUYECKUE YCIOBHUS

I'OCT 3778—98 Csunen. TexHudyecKue yCIOBUs

TOCT 4160—74 Kanuit GpoMuCTEIA. TEXHUUECKUE YCIOBUS

I'OCT 4461—77 Kucnora a3orHas. Texunuyeckue yCIOBHA

T'OCT 6709—72 Bopa IMCTHUTMPOBAaHHAsA., TeXHUYSCKUE YCIOBUSI

T'OCT 9849—86 ITopoinok xeje3Hkid. TeXHMUECKHE YCIOBUS

I'OCT 10157—79 AproH ra3o00pa3HEIi 1 XuAKWA., TeXHMIECKHE YCIIOBUS

T'OCT 10297—94 Wuawii. TeXHUIECKHUE YCIOBUSA

T'OCT 10928—90 Bucmyr. TexHMYECKHE YCAOBHS

I'OCT 11069—2001 AmoMuHumi nepBHYHbI. Mapku

T'OCT 11125—84 Kucnora a30THast 0000 YMCTOTH. TEXHUIECKHE YCIOBUS

TI'OCT 14261—77 Kucnora consgHas 0co60i YMCTOTH. TeXHUISCKUE YCIOBHS

TOCT 15483.0—78 Omoso. O61me TpeOoBaHMA K METOIAM aHAIM3a

T'OCT 18300—87 CrmpT 3THIOBHIA peKTHOUKOBAHHHII TeXHUICCKII. TeXHU4YeCKIe yCAOBHS

H3ananmne opummaisnoe
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T'OCT 19627—74 TunpoxuHOH (TMaparroKcubeH30:). TexHnuecKue yCaoBus

T'OCT 19671—91 Ilposonoka BoiakdpaMoBas 1jis HICTOYHUKOB CBETA. TEXHHMUYSCKHUE YCIOBUA

T'OCT 20298—74 Cwmons noHoooMenHble. KatnoHuTsl. TeXHUYECKHME YCIOBU

T'OCT 22306—77 MeTa/utsl BEICOKOM ¥ 0c000i uncToThl. OO0IIMe TpeOOBaHMSI K METOIaM aHAIN3a

T'OCT 24104—2001 Becu maboparopHbic. O0IHe TEXHUISCKUE TPSOOBAHUS

T'OCT 25086—87 IlBeTHRIE METAUTHI ¥ UX CIUIaBH. OOIlIMe TPeOOBAHUSA K METOAAM aHAIN3a

TI'OCT 25336—82 Ilocyna u 000pyaoBaHUe Ja00OPaTOPHBIC CTCKITHHEIC. THIIEI, OCHOBHEIC TIAPaMET-
PHL ¥ pa3sMepHI

T'OCT 25664—83 Meron (4-mMetmnamuHobeHoNICYIbbAT). TeXHUIECKHe YCIOBHS

T'OCT 29227—91 (MCO 835-1—81) ITocyna naGoparopHas CTeKISIHHAs. [TUTIeTKH TpaayupOBAHHEIE.
Yacre 1. O6ume TpeGoBaHUA

T'OCT 30331.3—95 (MBK 364-4-41—92)  DaexrtpoycraHoBku 3manuit. Yacts 4. TpeGoBaums mo

I'OCT P 50571.3—94 (MBK 364-4-41—92) obGecrmeueHuio Ge30IMaCHOCTH. 3AIWUTA OT OPAXESHHS

SJICKTPUYCCKUM TOKOM

3 Oomue TpeGoBaHud

3.1 O6ume TpeboBamma K MeTomam anaymmsa — o T'OCT 15483.0, TOCT 22306, TOCT 25086.

3.2 Ot6op u momroToBKy mpo6 onosa mposorar mo I'OCT 860.

3.3 Ing yCTaHOBJICHMA TPaIyHPOBOUYHON 3aBMCHMMOCTH HMCIIONB3YIOT HE MEHEE TPEX CTAHHAPTHHIX
00pas3IoB WM CTAHAAPTHHIX PACTBOPOB C M3BECTHOM KOHIIEHTpAIMEH BIEMEHTOB.

4 TpeOoBaHusa 0e30MaCHOCTH

4.1 IIpun mpoBEICHUM aHATH30B HEOOXOIMMO COONIONATH TPeOOBAaHHS OE30MACHOCTH IIO
T'OCT 15483.0.

4.1.1 IIpy UCHOIB30BAHMM M DKCIUIyaTAMHA JICKTPONPHOOPOB M JJICKTPOYCTAHOBOK B IIPOLIECCE
IPOBEICHUS aHamM3a CleayeT coomonars Tpebosanusa I'OCT 30331.3.

5 MeTtox aTOMHO-3MHCCHOHHOTO CHEKTPANLHOTO AHANM3A
¢ B0O30yXIeHHEM CIIEKTPa HCKPOBBHIM Pa3paioM

5.1 MeToa anamm3za

MeTon OCHOBaH Ha BO30YXICHHMHM CICKTPa WMCKPOBHEIM Da3spsaioM C IOCICAYIOIUCH perucrpaumeit
M3JIyYCHHUS CIIEKTPAIbHEIX JIMEMii hoTorpadpuueckum mim Gorosnekrpuyeckum crnocoooM. Ilpu mposene-
HUH aHAIH3a HUCIIOIB3YIOT 3aBUCHMMOCTh MHTEHCHBHOCTEN CIEKTPAILHBIX JIMHMIM 3JIEMEHTOB OT HX COIEp-
XKaHUS B mpode.

MeTton obecnieudBaeT KOJIHYSCCTBEHHOE OMpPEIEICHUAC BHCMYTA, Xejle3a, MO, CBHHIIA, CYPbMEI U
MBIIIbSIKA B OJIOBE BCEX MAapOK, KPOME OJIOBA BHICOKOM YHMCTOTHI, IIPH MAaCCOBOM JOJIE ONPEIS/ISICMBIX
3JIEMEHTOB, %:

BucMyT — ot 0,0010 mo 0,162;

xeneso  » 0,0044 » 0,062;

Melnb » 0,0023 » 0,193;
ceurerr  » 0,0073 » 0,94;
cyppma  » 0,0033 » 0,32;
memmesik  » 0,0101 » 0,073

M TIONYKOJMWYECCTBEHHOE OMPEACICHUE AMOMHHUA, IAHKA M MHIIBLIKA TPH MAacCOBOM A0JiE MEHEe
0,01 %.
JlomyckaeMbie OTPEIIHOCTH PE3YJILTATOB aHAIM3a MPUBCACHH B Ta0awuie 1.
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Ta6nuua 1 — HopMbl HOTPEIIHOCTH PE3YILTATOB aHAMK3a (TIPH HOBEPUTENLHOIM BeposTHOCTH P = (,95)

B mporenTax
HanMeHOBaHWE 2MEMEHTA Jlnana3oH MaccOBBIX ONEH TeMEHTa JomyckaeMas TOTPEmrHOCTs A
Ot 0,0010 mo 0,0020 BxmO4. 0,0008
Cs. 0,0020 » 0,0050 » 0,0011
» 0,0050 » 0,0080 » 0,0012
Bucmyr » 0,0080 » 0,0200 » 0,0016
» 0,020 » 0,040 » 0,004
» 0,040 » 0,080 » 0,007
» 0,080 » 0,162 » 0,014
Or 0,0044 mo 0,0100 Bxmog. 0,0019
Keneso Cs. 0,010 » 0,030 » 0,005
» 0,030 » 0,062 » 0,010
Or 0,0023 mo 0,0050 BKIOY. 0,0005
Cs. 0,0050 » 0,0080 » 0,0010
Menp » 0,0080 » 0,0200 » 0,0013
» 0,020 » 0,060 » 0,006
» 0,060 » 0,193 » 0,014
Or 0,0073 mo 0,0200 Bxmou. 0,0026
Cs. 0,020 » 0,050 » 0,007
Caumen » 0,050 » 0,100 » 0,013
» 0,100 » 0,300 » 0,040
» 0,300 » 0,600 » 0,060
» 0,60 » 0,94 » 0,13
Or 0,0033 mo 0,0080 BxymOU. 0,0010
Cs. 0,0080 » 0,0200 » 0,0024
Cypsma » 0,020 » 0,060 » 0,005
» 0,060 » 0,100 » 0,010
» 0,100 » 0,320 » 0,024
Y P—— Or 0,0101 go 0,0400 BxymO4. 0,0050
Cs. 0,040 » 0,073 » 0,010

5.2 Cpencrsa m3MepeHHii, BCIOMOTATEILHLIE YCTPOHCTBA, MATEPHAJIBI, PEAKTHBBI, PACTEOPHI

Crnexkrporpad xBapuesriit Tunos UCII-28, UCII-30 wim aHamormysbsie mpuGOpH.

Cuexrpometp tumoB PC-36 (40, 41, 51), MDC-4 (6, 8) mim aHANOTHYHEIE TPHOOPHI.

Ieneparop uckpul TunoB UT-3, UBC-23, YI'D-1 (4) wim aHaTOrHIHBIE PUOOPHL.

Muxkpodoromerp MP-2, M/1-100 mim apyrux THIIOB.

Crnexrpomnpoektop ITC-18, SP-2, ICII-2 WM Apyrux THAIIOB.

HamanbHMK WM CTAHOK LIS 3aTOYKH 3JICKTPOJIOB.

ITeus TMTEBEHAS WIKH My(EIRHAS 0000 THIIA C TEPMOPETYISTOPOM.

CynnumbHHI 1mKad 1106010 THIA 15 CYINKH (GOTOILIACTHHOK.

DOTOKIOBETH WIH APyras mocyaa Jyisi 00paboTku (hoTOmacTuHOK.

Bomedpam mo TOCT 19671.

Turma rpaduToBhie MO0 TPadHUTOIIAMOTHEIC C KPHIIIKAMHA.

H3noxHu1ia 4jig OTIMBKY 3JIEKTPOJOB KPYIJIOTO CCUYCHHUSA JUaMeTpoM 8 MM M tiHo# 70—80 MM win
Ipyroii HOpMBI B 3aBUCMMOCTH OT THIIA IIPUMEHSIEMOTO IIpUOopa.

Yo cnektpambHeie Mapok OCUY-7-3, C-2, C-3 B BHjie IPYTKOB JHAMETPOM 6 MM.

Crupt 3THNIOBHI peKTHGUKOBaHHbI TexHuyeckuii 1o TOCT 18300.

TocymapcTBeHHBIE CTaHIapTHRIE 00pasusl cocraBa ojioBa I'CO 669-75—I'CO 672-75, craugapTHeie
obpasuml peanpusitus (COIT), paspadoranusie mo FTOCT 8.315.

®dotormnacTuHKU cnekrporpaduyeckue Tunos [IPC-01, ITPC-02 wm apyroro THna, oGeCIeYnBa0-
1I{{i¢ HOPMAJIBHBIC TUIOTHOCTU TIOYCPHEHWH aHAMTAICCKUX JIMHWIA, JIMHWI CpaBHeHMA H ¢ona no [1].

Bona muctwumupoBatHas o T'OCT 6709.

IMposiBuTe/Ib, COCTOSIIMIA M3 ABYX PACTBOPOB:
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Pactsop 1:

- MeTon (nmapamerunamuHodenoncyandar) no F'OCT 25664 — 2,3 r;

- HATpMIii CEPHUCTOKHMCIILI KpucTawmyeckuii mo FTOCT 195 — 26 1

- THAPOXMHOH (mapaguokcubenson) mo F'OCT 19627 — 11,5 1;

- Boja quctmumposanHas o TOCT 6709 — no 1000 cm3.

PactBop 2:

- HaTpuii yrexkucis 6e3somubni mo 'OCT 83 — 42 1;

- Kaymii 6pomucteiid mo T'OCT 4160 — 7 T;

- Boja quctmumposanHas o TOCT 6709 — no 1000 cM>.

Ilepen npossiaermneM pacTBopsl 1 1 2 CMEINMBAIOT B 00BEMHOM COOTHOIIeHMH 1:1.

DuUKCaXKHBIA PACTBOP:

- THocyibdar Harpus kpucraumueckuit Mo 'OCT 244 — 400 r;

- HaTpwmii ceprmcrokucasni mo TOCT 195 — 25 1;

- xucnota ykcycHast no FTOCT 61 — 8 cM?;

- Boja qucrmumposarHas o TOCT 6709 — no 1000 cM>.

JlomycKaercss IpUMEHEHHE TPOSIBUTENS M (UKCaXa OPYTUX COCTABOB, HE YXYIIIAIOIUX KAyecTBa
¢otorpaduvEeCKOii PpETUCTPAIAA CHICKTPA.

5.3 IloaroToBKa K aHANM3Y

5.3.1 IIpoOnl i aHAIM3a JOJDKHBI OBITH B BHAE JIMTHIX CTEPXHEW JHAMETPOM 8 MM, JUIMHOM
35—80 mm.

Homyckaerca m3meHATh (opMy 00pa3na mpoOH B 3aBHCHMOCTH OT THITA TIPMMEHSIEMOTO TIpHOOpa.

5.3.2 IIpoOrl, MOCTYNAIOIMME HA aHAIM3 B BUAC CTPYXKH, PACIUIABISAIOT B IIPCIBAPUTEIBHO Pa30orpe-
TOM rpaduToBOM THIVIC ¢ KpHIIKo# mpu Temmepatype 240 *C—250 °C mon cinoeM KaHuGpOJIH B OTIMBAIOT
B U3JIOXHHIY B BHAC CTCPXHEH YKA3AHHBIX BHIIIIC PA3MEPOB.

5.3.3 B xauecTBe MPOTHBOIIECKTPOIOB I CTAHIAPTHHIX 00pasnoB (CO) HCHOMB3YIOT COOTBETCTBYIO-
it CO, mis mpo6 — 3MEKTPOX U3 COOTBETCTBYIOMICH POOH 010Ba. JIOMyCKaeTCs B KAUECTBE MPOTHBO-
SJIEKTPOJIOB UCTIOJB30BATh YIOJBHBIA CTEPXEHb, 3aTOYCHHBIM Ha TUIOCKOCTh WJIM YCEUYCHHBIM KOHYC C
mwioniankoi 1—2 MM wim 3aekTpox u3 Boibdpama o F'OCT 19671.

5.3.4 Tlepen CheMKOM TOPIEI CTEPXHENH aHANIM3HPYEMBIX M CTAHAAPTHEIX 00pas3IOB 3aTaYMBAIOT HA
TUJIOCKOCTh ¥ MPOTUPAIOT criupToM. Ha 06paboTaHHOI MOBEPXHOCTH aHAM3UPYEMHIX TIPOO M CTAHAAPTHRIX
00pasioB HE JODKHO OBITH PAKOBHH, TPEIWH M IPYIUX Ae(HEKTOB.

5.4 IlpoBeneHme anaim3a

5.4.1 TToaroroBKy crekrporpada WM CIIEKTPOMETPA K IPOBCICHUIO AHAIH30B NMPOBOAAT B COOTBET-
CTBUU C MHCTPYKIIMEH 1O 3KCIUIyaTalluk M OOCIYXXUBaHUIO IPUOOpa.

HcTOYHMKOM BO30YXIECHMS CIICKTPA SABJISICTCS MCKPOBOM pa3psi MEX/Y CTEPXHIMHI aHAIM3UPYEMBIX
00pasioB ¥ MPOTHBOJIEKTPOIOB, ITOIYIa€MEI OT MICKPOBOI'O T€HEPAaTOpa, paboTAIOIIETO B PEXUME BRICO-
KOBOJIFTHOM HCKPHI.

Pexumel paGoTHI MCKpOBOTO I€HEpaTopa M IapaMeTphl paboThl crekTporpada mim criekrpoMerpa
BHIOMPAIOT ONTUMAJIBHEIMHA B 33aBHCUMOCTH OT THIIA TIpHOOpa.

'VcioBus POBEICHNA aHAN3a M TEXHUISCKHUE XapaKTEPHCTHKU IIPHOOPOB TIPUBEICHEI B TIPHIOXKEHIH A,

PexoMmeHIyeMBIe aHATUTUIECKUE IMHUHN U JIMHUYW CPABHCHHUS TIPUBEICHE B TA0MUIE 2.

Tabnuma 2 — PeKOMEHAYEMEIC aHAMTUYCCKUE IMHUKM U JIMHAM CPABHCHHS

B manoMeTpax

HavmeHnoBanue ameMeHTa JUiHa BOJHBI aHATUTUYECKOM JIMHIK JInvHa BOJIHEL JITHUM CPABHEHUSA
Bucmyt 306,77 Sn 322,35
259,90 Sn 322,35
XKeneso 302,06 Sn 322,35
358,10 Sn 322,35
Mens 327,339 Sn 322,35
CauHeIL 283,30 Sn 276,17
206,83 Sn 236,82
Cypsma 231,15 266,12
252,85 236,82
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Oxonuanue mabauyor 2

B HanoMerpax
HauMmeHOoBaHMe a5ieMeHTa JIMHA BOJIHEI AaHAIUTHYECKOH JIMHUU JInvHa BOJHBEI IMHUM CPABHEHUS

Muiussax 234,98 ®oH
AmoMuHMI 308,21 .

396,10

213,90
Hymx 330,20 —

334,50

JlomycKaercss MCHOJB30BAHNE APYIMX AHAIMTHYCCKHAX JIMHUM MPH YCIOBHHU IIOJYYCHHSI METPOJIOTH-
YECKHUX XapaKTCpPHCTUK, COOTBETCTBYIONIUX TPSOOBAHKMAM HACTOSIIETO CTAHAAPTA.

5.4.2 TIposenenue aHanm3a ¢ dororpaduuecKoil perucTpaieit cnekTpa

B xaccery cnekrporpada nomemaior GOTOIJIACTHHKH JBYX THIIOB. B JYIMHHOBOJHOBYIO YaCTh CTIEKT-
pa — Tuna [IMOC-01, B KOPOTKOBOJHOBYIO 4acTh criekrpa — tuna [IPC-02.

CnexTporpaMMBl CTaHIAPTHRIX OOPAa3lOB M aHANM3UPYEMBIX NMpPOO CHHUMAIOT HA OOHY M Ty Xe€
bOTOMIACTHHKY.

Jlis Kaxnoit MpoOKl ¥ CTAaHIAPTHOTO 00pasiia CHAMAIOT HE MEHEE JBYX CIIEKTPOTPaMM.

DKCNOHMPOBAaHHYIO (DOTOIUIACTHHKY TIPOSIBIAIOT, (DMKCHPYIOT, TIPOMEIBAIOT M CYILAT.

IMony4eHHBIE POTOMNACTHHKYA CO CIIEKTPOrpaMMAaMM YCTAHABIHBAIOT HA MHKPOGOTOMETP M H3MEPS-
10T IUVIOTHOCTh NMOYCPHCHUS AHAIMTHYCCKUX JIMHUI ONPEIC/IIEMBIX 3JIEMEHTOB M JMHUI cpaBHeHUsA. B
KA4eCTBE JIMHAM CPABHEHMS MCIIOJIB3YIOT JIMHUIO OJIOBA.

J17151 TONyKONMYECTBEHHOTO ONPEENICHUS AIIOMUHMSA, IIMHKA M MBIIIBAKA (TIPH MacCOBOI 1016 MEHEE
0,01 %) BU3yanbHO CPaBHMBAIOT IUIOTHOCTH TOYEPHEHMS AHAIMTHYCCKMX JHHHH QIOMHHNA, HIAHKA H
MBIIIBSAKA B CTaHIApTHHIX 00pasmax npeanpuaras (COIT) u npobax.

5.4.3 TIpoBemeHue aHaM3a ¢ (hOTOIIEKTPUICSCKOM PETHCTPALIME CIIEKTpa

HHCTpyMEHTATEHBIC TApAMETPH CTIEKTPOMETPA YCTAHABIMBAIOT B MPEIEiaxX, 00€CIICUMBAIOIINX MaK-
CHMAIBHYIO YyBCTBUTEIEHOCTh ONPEIEICHMS MACCOBRIX JOJIEH 3JIEMEHTOB.

Jns xaxnoit poOsl 1 CO perucTpUpyIOT HE MEHEE ABYX PE3YJIETATOB M3MEPECHHIM.

JInsa Kaxmoil OIpeneasieMoil MPUMECH C BRIXOJHOTO M3MEPHTEILHOIO YCTPOMCTBA CIIEKTPOMETPA
CHMMAIOT TIOKa3aHMS 3aPETHCTPUPOBAHHEIX 3HAYCHNI MHTCHCUBHOCTH M3/IYICHHIA B CIICKTPE CTAHAAPTHRIX
00pas3noB LIS ITOCTPOCHMS TPATyHPOBOYHOrO rpadmka M mpod st OIEHKH COICPKAHHUSA OIMPEACITEMbIX
3JIEMEHTOB TI0 3TOMY rpaduKy.

IIpu ympaBneHur crieKTpoMeTpoM 0T OBM moKasaHust 3aperuCTpUPOBAHHBIX 3HAYCHUN MHTCHCHUB-
HOCTH BBOJAT B JOJTOBPEMEHHYIO IIAMATh KOMIIBIOTEDA.

IIpu ITOTYKOJMYCCTBEHHOM OIPEISICHNH aTIOMHUHIS, ITMHKA WA MBIIIBAKA CPABHUBAIOT IIOKA3AHMS
3apErMCTPUPOBAHHBIX 3HAYEHH MHTCHCHBHOCTH aHAIMTHUYECKHUX JIMHUM QTIOMUHMS, IIMHKA ¥ MBIIIBIKA
B Ipode u craHmapraoM oopasme npeanpuatus (COIT) Ha COOTBETCTBYIOIIYIO IIPUMECH, Jeiast TOIYKOJIH-
YECTBEHHYIO OLICHKY IIPH HAIMYHWH 3THX 3JIEMEHTOB B IIpo0e.

5.5 O6padoTka pe3yabTaTOB

MaccoBEI€ 10/H 3JIEMEHTOB B aHATU3UPYEMEIX ITPO0ax OIPEIE/ISIOT IO TPaayMpOBOYHBIM rpadukam.
JIJist IOCTPOEHMS TPANyHPOBOYHEIX TPA)UKOB MPUMEHSIIOT METOJ, TPEX STAIOHOB, TBEPIOTO TPALyHpPOBOU-
Horo rpaduKa, KOHTPOIBHOTO 3TaNoHa. IIpu 00paboTKe pesyasTaroB aHam3a Ha DBM rpagynpOoBOYHEIE
rpadMK¥ MOTYT IPEACTABISATECS B BUIE TIOTMHOMUHAIBHEIX YPABHEHWM Pa3HBIX CTEIIEHEM.

Ipu mposegenny ananu3a poTorpaUISCKIM METOIOM TPALyMPOBOYHEIN rpaduK CTPOAT B KOOPIH-
Hatax: AS — IgC, tne AS — cpemHeapudMETHIECKOE 3HAYCHHME PA3HOCTEH IUIOTHOCTH OYSpHEHMH §
AHAIMTHYCCKHX JTMHAM ONpeIeIIeMBIX 3IEMEHTOB M BJIeMEHTA cpaBHeHus1; C — aTTeCTOBAHHOE 3HAYCHHE
MAaCCOBOM 1o onpenensieMoro anemenTa B CO.

IIpu doTosIeKTpUIECKOM PETUCTPAIIMA CIIEKTPA IPAIyHPOBOYHEIC TpadHKK CTPOST B KOOPIMHATAX:
N — IgC, tne N — cpeaHee 3HAYCHUE MOKA3aHMI BRIXOAHOIO M3MEPUTCIBHOIO YCTPOMCTBA MO KaXXKIOMY
CTaHIAPTHOMY 00pasily JUIsl KaXIoM onpeneiseMoi mpumecy; C — aTTeCTOBAHHOE 3HAYEHWE MAaCCOBOM
Jou onpeneasiemoro snemeHnTa B CO.

IIpu ynpasjiennu cieKTpoMeTpoM oT OBM KamOpoBKY CIEKTpOMETpA M TOJyYEHHE PEe3yJIBTATOB
aHAIM3a TPOBOIAT B COOTBETCTBHH C TEXHWYECKMM OIMMCAHMEM HA IPHIATAEMOE K CIIEKTPOMETPY IIPO-
rpaMMHoOe obecrieucHue. Pe3ybTaThl mapa/UIeIBHEIX OIPEICICHUN 1 MX CpeIHeapU(PMETHICCKUE 3HAUCHUS
CUMTHIBAIOT C 3KPaHa MOHMTOPA MM IIEYATAIONIETO YCTPOMCTBA.
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3a pesymerar aHaM3a MPUHUMAIOT CperHeapudMETHIECKOE ABYX PE3YIBTATOB MAPAILICIBHEIX OIIPE-
JEJIEHUM, €CITH PaCcXOXAECHNE MEXLY HUMM HE TIPEBBIIIACT 3HAYEHU HOPMATHBA OTIEPATHBHOTO KOHTPOJIS
CXOIMMOCTH d, TPUBEACHHOTO B TabymIie 3.

Tadnumuma 3 — HopMaTWBH ONEPaTHBHOTO KOHTPOJISI KAYECTBA PE3YIIBTATOB aHATH3a (TIPH JOBEPUTEIBHOM
BepositHOCTH P = 0,95)

B mpouenrax
HopmatuB onepaTHBHOrO KOHTPOJISL Hopmarus
Haumenosarme Jlnana3oH MacCOBEIX JIONei dMeMeHTa KOHTDOJIS
SNIEMEHTa cxomd;aocm BOCHPOPIS}JB)OJIPIMOCTH norpemmocTi K
Or 0,0010 mo 0,0020 BxymOY. 0,0006 0,0008 0,0007
Cs. 0,0020 » 0,0050 » 0,0008 0,0011 0,0009
» 0,0050 » 0,0080 » 0,0015 0,0021 0,0010
Bucmyt » 0,0080 » 0,0200 » 0,0020 0,0030 0,0014
» 0,020 » 0,040 » 0,005 0,007 0,003
» 0,040 » 0,080 » 0,010 0,014 0,006
» 0,080 » 0,162 » 0,015 0,021 0,012
Ot 0,0044 o 0,0100 BKITIOU. 0,0020 0,0028 0,0016
Keneso Cs. 0,010 » 0,030 » 0,004 0,006 0,004
» 0,030 » 0,062 » 0,008 0,011 0,008
Or 0,0023 mo 0,0050 BxmIOuU. 0,0010 0,0014 0,0004
Cs. 0,0050 » 0,0080 » 0,0020 0,0028 0,0008
Mens » 0,0080 » 0,0200 » 0,0030 0,0042 0,0011
» 0,020 » 0,060 » 0,005 0,007 0,005
» 0,060 » 0,193 » 0,015 0,021 0,012
Ot 0,0073 mo 0,0200 BxymOY. 0,0030 0,0042 0,0020
Cs. 0,020 » 0,050 » 0,005 0,007 0,005
P » 0,050 » 0,100 » 0,010 0,014 0,010
» 0,100 » 0,300 » 0,030 0,042 0,030
» 0,300 » 0,600 » 0,050 0,070 0,050
» 0,60 » 0,94 » 0,10 0,14 0,10
Or 0,0033 mo 0,0080 BxorIoy. 0,0020 0,0028 0,0008
Cs. 0,0080 » 0,0200 » 0,0030 0,0042 0,0020
Cypsma » 0,020 » 0,060 » 0,005 0,007 0,004
» 0,060 » 0,100 » 0,010 0,014 0,008
» 0,100 » 0,320 » 0,020 0,028 0,020
MEIIESIK Or 0,0101 no 0,0400 Bxumou. 0,0050 0,0070 0,0040
Cs. 0,040 » 0,073 » 0,010 0,014 0,008

IIpu pacxoxmeHNUN Pe3yIBTaTOB MAPAJUIETBHEIX ONPEICICHHI 00Iee JOMYCKAEMOr0 3HAYCHUS aHAIN3
TIPOGHI TTOBTOPSIIOT.

IIpu MOBTOPHOM TIPEBBLILLICHUM HOPMATUBA OTNIEPATUBHOTO KOHTPOJSI CXOAMMOCTH d BHISICHSIIOT TIPH-
YMHBI, TIPABOAINNAE K HEYIOBICTBOPUTEIBHEIM PE3y/IbTATAM AHAIN3A, U YCTPAHSIOT UX.

5.6 Kontpouas xauecTBa pe3yJbTATOB AHAIM3A

KonTpoims KauecTBa pe3yabTaroB aHamm3a mnpoBomaT mo I'OCT 25086 u apyrMM HOpPMAaTMBHBIM
JIOKYMEHTaM.

KoHTposb TOYHOCTH PE3yJIbTATOB aHAIM3a MPOBOIST HE PEXE OTHOTO pas3a B MECHIl, A TAKXEe IOCIE
JUTMTEIFHBIX TIEPEPHIBOB W JIPYTUX U3MEHEHUM, BIMSIOIINAX HA PE3YJIBETAT aHAIN3A.

B xavecTBe HOpMaTHBa NPH KOHTPOJIE TOYHOCTH PE3Y/IHTATOB AHAM3A MCIIONB3YIOT 3HAYCHUS HOP-
MAaTHBa KOHTPOJIS TIOTPENTHOCTH METOAa aHam3a K, IpUBEACHHEIC B TA0IMIE 3.

HopMaTuBEl ONIEPaTUBHOTO KOHTPOJISA CXOJUMOCTH IBYX PEe3Y/IbTATOB MapalIeIbHEIX ONpeeacHuM d
¥ BOCIIPOM3BOIMMOCTH IBYX PE3YJIBTaTOB aHaym3a D MpuBeacHH B Ta0mae 3.
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6 MeToa aTOMHO-IMHCCHOHHOTO CIEKTPAILHOTO AHAJM3A
C BO30yXK/IEeHHEM CIEKTPA HHAYKTHBHO CBA3aHHOI IIA3MOi

6.1 MeTon anamm3a

I'OCT 15483.10—2004

Merton 0CHOBaH Ha BO30YXICHUM CNCKTPA MHIYKTUBHO CBS3aHHOM IUIA3MOM ¢ TOCICIYIONICH peru-
cTpareii HTYyYCHUsI CICKTPAIBHBIX JHHUN (PoToameKTpruYecKuM criocoooM. ITpu mpoBeneHuu aHaM3a
HMCIIONB3YIOT 3aBUCAMOCTh MHTCHCUBHOCTEH CHEKTPAIBLHBIX JIMHUKN 3JIEMEHTOB OT MX MAaCCOBBIX JOJICH B
npobe. ITpo0y npeaBapUTENBHO PaCTBOPSAIOT B CMECH COJISHOM M a30THOM KHCJIOT.

MeTon mpemHa3sHaYeH IS ONpPEe/iCHUs MAacCOBBIX AOJNEH CBHUHIIA, aAIOMMHHS, BUCMYTa, XeJie3a,
MHMs, KQIMMsl, MCIH, MBIIIbIKA, HUKEJI, CYPbMBI M ITAHKA B OJIOBE.

JInana3oHs! onpeaensieMbIX MACCOBHIX JOJIEi DJIEMEHTOB TIPUBEICHE B TAa0 mHIIE 4.

Taonuuma 4 — JImana3oHsl OMPEACISACMBIX MACCOBRIX JOJICH DJICMECHTOB

B mponienTax
HaumeHoBanuMe 3/eMeHTa n"a"a?’og;g;ﬁm nonei HanMeHOBaHMe 3eMEHTa H"anm';nl‘;;?;am Roneit
CauHeln Ot 0,00005 mo 0,01 (5) Memn Or 0,00001 xo 0,01 (5)
» 0,005 » 0,25(1) » 0,005 » 0,05(1)
AsmioMuHKI Ot 0,00001 mo 0,01 (5) MuIbax Or 0,0005 no 0,01 (5)
» 0,005 » 0,05(1) » 0,005 » 0,05(1)
Bucmyt Or 0,0005 o 0,01 (5) Huxenm Or 0,00001 mo 0,01 (5)
» 0,005 » 0,05(1) » 0,005 » 0,05(1)
Keneso Ot 0,00001 mo 0,01 (5) CypeMa Or 0,0005 o 0,01 (5)
» 0,005 » 0,05(1) » 0,005 » 0,05(1)
Hnpmit Or 0,0005 mo 0,01 (5) Huuk Or 0,00001 mo 0,01 (5)
» 0,005 » 0,05(1) » 0,005 » 0,05(1)
Kammuit Ot 0,00001 mo 0,01 (5)
» 0,005 » 0,05()
IIpumevanue — (5) — ompeneneHUe MPUMECEi TPOBOST U3 HABECKH ITPOOBI Maccoii 5 T;
(1) — ompeneneHMe MPUMECEit TPOBONAT M3 HABSCKM IIPOORI Maccoit 1 T.

JlommycKaeMBIe TIOTPENTHOCTH PE3YJIBTATOB aHAIN3a IIPUBEACHEI B TAOIHIE 3.

Tadauna 5 — HopMmbl MOrpeIHOCTH PE3yIBTATOB aHAM3A (TIPH TOBEPUTENBHOM BeposTHOCcTH P = (,95)

B mponeHTax
HawmenoBanwe anemenTa Jluama3oH MacCOBEIX JOJICH IJIEMEHTa Jomyckaemast IOTPeIHOCTs +A
CBHHELl, BACMYT, MBIIIBSIK, Or 0,00005 zo 0,00010 BxTION. 0,00001
CypbMa, MHAMH Cs. 0,00010 » 0,00020 » 0,00003
» 0,00020 » 0,00050 » 0,00006
» 0,00050 » 0,00100 » 0,00012
» 0,00100 » 0,00200 » 0,00024
» 0,00200 » 0,00500 » 0,00060
» 0,0050 » 0,0100 » 0,0012
» 0,0100 » 0,0300 » 0,0030
» 0,030 » 0,100 » 0,010
» 0,100 » 0,250 » 0,020
AJIOMUHUTHI, XeJIe30, HUKEIb, Or 0,00001 o 0,00010 BKITIOY. 0,00001
KagMui, MEIhb, IIMHK Cs. 0,00010 » 0,00020 » 0,00003
» 0,00020 » 0,00050 » 0,00005
» 0,00050 » 0,00100 » 0,00010
» 0,00100 » 0,00200 » 0,00020
» 0,00200 » 0,00500 » 0,00050
» 0,000 » 0,0100 » 0,0010
» 0,0100 » 0,0500 » 0,0040
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6.2 Cpeacrea m3mMepeHmii, BCIIOMOTATELHBIC YCTPOHCTBA, MATCPHAJIBI, PEAKTHBbI, PACTBOPHI

ABTOMATH3HPOBAHHBIN aTOMHO-3MUCCHOHHBIN CIIEKTPOMETP C MHOYKTUBHO CBSI3AHHOM ITLIA3MOM B
KAQueCTBE MCTOYHMKA BO3OYXICHMS CIIEKTPa CO BCEMH IPUHAUIEXHOCTSIMHU.

Apron no I'OCT 10157.

Becrr naGopaTopHeie BEICOKOTO Kiacca ToaHocTd 1o 'OCT 24104.

Kon6sr Meprsie BMecTIMOcThIo 100, 200 1 1000 cm? mo TOCT 1770.

TuneTKH TpasyupoBaHHEIE BMeCTUMOCTEIO 1, 2, 5 1 10 cm® mo TOCT 29227.

Crakansl BMecTuMOCTHIO 250 cM® mo TOCT 25336.

Mensypku BMecTHMOCTHIO 25 1 50 cm® mo TOCT 1770.

Komouka mj1s noxydeHus [¢HOHU3UPOBAHHOM Boxbl ¢ KatnoHuToM KY-2-8 mo 'OCT 20298.

Kwucnora azornas no TOCT 11125, oc. 4., wmia 1o FTOCT 4461, x. 4., 0uMileHHAsd METOIOM IIEPETOHKH.

Kucnora comsanas mo F'OCT 14261, oc. 4., mwm o TOCT 3118, x. 4., ounImeHHasA METOIOM IIEPETOHKH.

CMech KUCIOT (COIAHOM M a30THOM) B cOOTHOLEeHUH S:1.

Os10BO uMCTOTOM He MeHee 99,9999 % mo [2].

Amovuumit Mapku A995 o TOCT 11069 mmu mapku AS mo [3].

Bucmyr mapku Bu00 mo TOCT 10928.

Iopomiok xene3nbni Mapku [TXKB-1 mo TOCT 9849 wmm xene30 BOCCTAHORICHHOE.

Hummit metaumaveckmii o TOCT 10297,

Kamvwuii Mmapxu He mmke K0 mo TOCT 1467.

Menp Mapku MOk o T'OCT 859.

MEIIBSIK METALUTHIECKHI 110 [4].

Huxems mo T'OCT 849 e ke Mapku HI.

Omnoso no TOCT 860 ne Hike Mapku Ol.

Caunen mapxku C1 o I'OCT 3778.

Cypema o TOCT 1089 ne muxe Mapku CY000.

Muux mo TOCT 3640 me mmke mapku L10.

Cranpapraeie o6pasiel cocraBa ooBa I'CO 669—I'CO 672, craHmapTHeie 00pas3ibl NPSANPHATHS
(COII), paspaborannniec o TOCT 8.315.

CraHIapTHHIA PacTBOpP MHIMS MaccoBoil KoHieHTpamun 1 mMr/cM3: HaBecky mumus Maccoii 0,1000 r
pacTBopsoT B 10 cM> CONSHO KWCITOTHL.

PacTBOp IIEPEBOAAT B MEPHYIO KOOy BMecTUMOCTHIO 100 cM® M ONMBAIOT 10 METKH BOJIOIA.

CTaHZapTHHI PaCTBOP MHIIIBSIKA MacCOBOIl KOHIEHTparmud 1 Mr/cM>: HaBeCKy MBIIIBSIKA MAccoit
0,1000 pacteopsror B 10 cM? cMecH KMCIOT NIpU HAarpeBaHWH. PacTBOp NEpPEBOIST B MEPHYIO KOJIGY
BMectuMocTEi0 100 M ¥ ZOMBAIOT IO METKU BOIOM.

CTaHgapTHEIN pacTBOp CBHHIIA MacCOBOM KOHIECHTpamyu 1 Mr/cM3: HaBecky cBuHIA Maccoit 0,100 T
PACTBOPSIOT IIPH YMEPEHHOM HATPEBAHMH B 5 cM> a30THOI KUCIIOTH, pas6asieHHoii 1:5. PacTeop nepesoasT
B MEPHYIO KOGy BMecTHMOCThIO 100 cM? 1 JOIMBAIOT IO METKH BOZIOIA.

CTaHIapTHHIA pacTBOP CypbMBI MAaccoBOii KoHueHTpauy 1 Mr/cm3: HaBecKy cypbMHl Maccoii 0,100 r
PacTBOPSIOT IIPH YMEPEHHOM HarpeBanmu B 10 cM? cMecH KucnoT. PacTBop mepeHoCST B MEPHYIO KOJIOY
BMecTUMOCTEIO 100 cM® ¥ IOJIMBAIOT IO METKYU COJISTHOM KHCIOTOM, pa30asieHHOM 1:2.

MHOTO3JIEMEHTHEIM CTaHmapTHEI pactBop (MOC-1) amomMuHuMs, BUCMYTa, KaAMHS, METH, Xee3a,
HUKENSI ¥ IMHKA MAacCOBBEIX KOHIIEHTpammil 50 MKT/cM>: HABSCKM AMOMAHMS, BACMYTA, KaiMBs, MEIH,
XKeJe3a, HUKes M IMHKa Maccoii o 0,1000 r moMeIalor B cTakaH BMecTMMOocCThIo 250 cM? ¥ pacTBopsIoT
IIPH YMEPEHHOM HArpeBaHuM B 25 cM® cMecH xucioT. [TomydeHHBI pacTBOp MEPEBOASAT B MEPHYIO KOJIOY
BMecTuMocThIo 2000 M3, noGasmsiior 50 cM? CONSTHOM KUCIOTH M AOMUBAIOT IO METKH BOJIOA.

MHOT03JIEMEHTHBIN CTAHTAPTHRIM pacTBop (MOC-2) MBIIBAKA, HHAMSA, CYPBMBI H CBHHIIA MACCOBBIX
KOHIeHTparmii 50 MKr/cM>: B MepHyIO Koin6y BMectiMocTsio 200 cM® BBomsaT mo 10 cM® cTaHmapTHBIX
PacTBOPOB MHIIILSKA, MHIUS, CYPHME M CBHHLA 1o6arisior 40 cM3 CONSIHOM KUCIOTH M JOMBAIOT 10
METKHU BOIOMH.

JIy1s1 IpPUTOTOBJIEHHSI PACTBOPOB C M3BECTHHIMU KOHIIEHTPAMSAMHM DJIEMEHTOB JIOIMYCKACTCS MCIIONb-
30BaTh TOCYIAPCTBEHHBIC CTAHIAPTHHIE 00Pa3Isl PACTBOPOB METAJLIOB.

6.3 IToaroToska K aHAJIM3Y

6.3.1 ITpuroroBicHHME PaCTBOPOB CPABHEHMS ISl AHAIM3A HABECOK OJIOBA MAaCCOM 5 T

PactBop cpasuenus (PC-0) MaccoBoit KOHIGHTpauy onoBa 50 Mr/cM3: HaBecKy 0/10Ba Maccoii 5 r
PacTBOPSIOT NIPH YMEPEHHOM HArpeBaHMHU B 25 cm® cMecn kucnor. ITToimyuyeHHBIH pacTBOp MEPEHOCAT B
MepHYIO K016y BMecTIMOCThIo 100 cM? M O/MMBaIOT 10 MeTKH Boxoii. PacTBop PC-0 HCIIONB3YIOT B Ka4eCTBe
¢oHOBOTO pacTBoOpa.
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PactBop cpasrerms1 (PC-1) ¢ MaccoBoit KoHIEHTpatmeit onosa 50 Mr/cm® u no 1 Mxr/cM® amoMuHu,
BHCMYTa, KaJMHsI, MCIH, MBIIbIKA, XKEJIe3a, MHINA, HAKEIS, CYPBMBI M IIMHKA: HABECKY OJI0BA Maccoii 5 r
PACTBOPSIOT HIPH YMEPEHHOM HATpeBaHMH B 25 cM® cMecH KHCoT. ITo/yueHHbII pacTBOp NEpEHOCST B MEPHYIO
konby BMecTuMocThio 100 cm3, BBomaT 1o 2 cM? pacTBopoB MDC-1 1 MDC-2 1 J0/IMBAIOT 10 METKM BOJOM.

Pactsop cpaBHerms (PC-2) ¢ MaccoBoit KOHIIeHTparmeii onosa 50 mr/cm® u mo 2,5 Mkr/cm? amomu-
HUSI, BACMYTA, KaIMUs1, MEITH, MBIITBAKA, XKeJI€3a, MHIWS, HUKEJIS, CYPBMEL M IIMHKA: HABECKY 0JIOBA MACCOM
5 I pacTBOPSIIOT IPH YMEPEHHOM HATpeBaHUM B 25 cM? cMecH Kucior. [TonydyeHHbI pacTBOp MEPEHOCST B
MepHYIo Koy BMectuMocThio 100 cM?, BBomaT mo 5 cm? pactBopoB MBC-1 1 MBC-2 ¥ 10IMBAIOT JIO
METKH BOJAOM.

PactBop cpaBHenmsi (PC-3) ¢ MaccoBoii koHueHTpanueii onosa 50 mr/cm® m 10 Mxr/cM® cBUHUA:
HABECKY 0JI0BA MacCOii 5 T' pacTBOPSIOT IIPH YMEPEHHOM HATPEBAHMH B 25 ¢cM> cMecH KUCIOT. TTo/yyeHHEIIH
PacTBOp NMEPEHOCST B MEPHYIO K0JIOY BMecTMOocThIo 100 cM?, BBoAAT 1 cM? cTaHAapTHOTO pacTBOpa CBUHIIA
¥ JOBOOAT OO MCTKU BOJIOW.

6.3.2 TIpuroToBjeHWe PaCTBOPOB CPAaBHEHU I aHAIM3a HABECOK OJI0BAa Maccoii 1 1

PacTBOpEI CpaBHEHUS IjIs1 aHAIK33 HABECOK 0OJIOBA MAacCOi 1 T TOTOBAT aHAJOTHYHO PacTBOPaM IO
6.3.1, pacTBOpSsIsSI HABECKY 0OJIOBA Maccoii 1 T.

6.3.3 IIpuroroBicHHME pacTBOPOB IPOG

HaBecky ananmus3upyeMoii mpoOsl ojioBa Maccoit 5,000 r (wmma 1,000 r B 3aBUCMMOCTH OT MacCOBBIX
Ioneil mpuMeceiil) B BUIE CTPYXKHM PACTBOPSIOT IIPH YMEPEHHOM HATPEBAHHM B 25 CM> CMECH KHCIIOT.
PacTBOp IEPEHOCAT B MEPHYIO K06y BMecTHMOCThIO 100 cM> M I0IMBAIOT 10 METKM BOJIO.

6.4 Ilpoeenenme amaim3a

ITOATOTOBKY CIIEKTPOMETPA K BHIIOJIHEHHIO M3MEPEHHMM IPOBOIAT B COOTBETCTBHM C MHCTPYKIIHEH
TI0 SKCILUIyaTallud U OOCIy>XXWBaHHIO IpHOOpa.

HHCTpyMEHTAIBHEIE TTAPAMETPHI CIIEKTPOMETPA YCTAHABIMBAIOT B TIPEIEiaxX, 00eCIIeUMBAIOIINX MaK-
CHMAJIBHYIO YyBCTBUTEIEHOCTb ONPEIEJICHUSI MACCOBBIX JIOJICH DJIEMEHTOB.

PexoMeHIyeMEIE aHATMTHYECCKAE JIMHAN TIPHBCACHB B TabmuIie 6.

Tab6numa 6 — PekoMCHIyEMEIE AHAMTUICCKUC JIMHUH

Hawumenosanwe amementa JinuHa BOJIHBI AHAMTIYECKOM JIMHUM, HM
ATIOMUHMIA 396,152
MeEIusax 193,696
Bucmyr 223,061
Waumit 230,606
Kapymit 226,502
Menp 324,754
Keneso 259,940
Huxens 341,476
CBuHeI[ 220,353
CypeMa 217,581
Tusk 213,856
OJI0BO — JIMHUS CPABHCHMSI 266,120

JloImycKaeTcsl MCITOJIb30BAHME JAPYTUX AHAIMTHYECKHX JIMHUM MPH YCIOBUHU TIOJIYYEHHUs] METPOJIOTH-
YECKHX XapAKTCPUCTUK, OTBEYAIONINX TPCOOBAHUAM HACTOMINETO CTAHIAPTA.

IMocienoBaTeIbHO BBOIAT B INIA3MY PACTBOPHI CPABHEHMS M C TIOMOIIEBIO CIIEIIMAIBHOM TPOTPaMMBbl
METOJIOM HAMMCHBIIMX KBAJPAaTOB CTPOAT IPAIYHPOBOYHEIC TPA(pMKH, KOTOPHIE BBOAAT B JOJTOBPEMCHHYIO
naMmsate DBM B BUIie 3aBUCMMOCTH.

MaccoBy10 KOHLEHTpAIMIO i-10 3eMenTa C;, MKr/cM>, onpeaensiorT no Gopmyse

Ci =4 +BIi/ISn5 (1)
rae A, B— KOB(I)(I)I/H_II/ICHTLI PETPECCHH I i-ro AIEMCHTA, ONIPCACIIACMEBIC METOIOM HAMMCHBIIIMX KBAJIPATOB;
9
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I; — IHTEHCUBHOCTb CIIEKTPAIBHOM JIMHAM i-TO JJIEMEHTA;

Ig, — VHTEHCHUBHOCTb JIMHUM CPaBHEHHSI.

PacTBOpE aHAM3UPYEMBIX TIPOO TOCHEIOBATENRHO BBOIAT B IDIA3My M U3MEPSAIOT MHTCHCHBHOCTD
AHATUTUYECKUX JIMHUM OTIPEIEIEMBIX DJIEMEHTOB. B COOTBETCTBMM C MPOTrpaMMO¥ sl K&XIOT0 PacTBOpa
BBITNIOJTHAIOT HE MEHEE [BYX U3MEPCHU MHTCHCUBHOCTH M BRIYMCISIOT CPEAHEE 3HAYECHHE, TIO KOTOPOMY C
TIOMOIIIBIO TPAIyMPOBOYHOM XaPAKTEPHUCTHKH HAXOAAT MACCOBYIO KOHLIEHTPALMIO 3JiEMEHTa (MKT/cM®) B
pacTBope TIpOOHI.

6.5 Obpaborka pe3ynnTaroB

MaccoByIO OO OIPEIEIAEMOro 3eMenTa X B mpobe, %, BRIUMCIAIOT 110 (popMyiie

cV
X m 1000 - 1000 100, @)
rme C — MaccoBast KOHIICHTPAIHS SJIEMEHTA B PACTBOPE MPOOHI, MKT/cM>;
¥V — 06beM pacTBopa IpoGHl, cM>;
m — Macca HaBeCKHU TpOOHI, T.

MaccoBEIe J0MH ONpPEAeIIeMBIX DJIEMEHTOB B IPOOE M MX cperHeapu(pMETHIECKHE SHAYCHHUS CUMTHI-
BAIOT C 9KpaHa MOHUTOPA WJIH JIEHTHI TICYATAIONIETO YCTPOMCTBA.

Yder Macchl HaBeCKH, pa3daBiieHUS MPOO M JPYrMX MEPEMEHHBIX MapaMeTPOB MPOBOAST aBTOMATH-
YECKHW Ha CTAJAWH BBEACHHUS aHAJIMTHICCKOM IMPOTPaMMBI B KOMITBIOTED.

3a pesysIsTaT aHAIM3a MPUHUMAIOT CpeaHeapudMETHISCKOE IBYX Pe3y/IBTaTOB NMAPaJLICIBHBIX OIpe-
JICNICHWI, €CJTM PACXOXACHUE MEXIYy HUMHA HE TPEBHINACT 3HAYCHUS] HOPMATHBA OTICPATHBHOTO KOHTPOJIS
CXOIMMOCTH d, TIPUBEICHHOTO B Ta0muIie 7.

Tab6auma 7 — HopMaTWBEI ONEPATHBHOTO KOHTPOJISI KAYECTBA PE3YJIBTATOB aHAM34 (IIPH JIOBSPUTCILHOM
BepostHOCTH P = 0,95)

B mponienTax
Hamuerosasme Juanas’oH MacCOBEIX JOJNEl 3IEMEHTa SRS OLoge T O E b E(Igglg:nn:
37IEMEHTa cxonn‘;{ocm Bocnpom:[;)onmocm norpemmocT K
CBUHEL[, BUCMYT, Ot 0,00005 mzo 0,00010 Bximou. 0,00002 0,00002 0,00001
MBIIIBIK, CYpbMa, Cs. 0,00010 » 0,00020 » 0,00004 0,00006 0,00002
MHIWA » 0,00020 » 0,00050 » 0,00008 0,00011 0,00005
» 0,00050 » 0,00100 » 0,00017 0,00024 0,00010
» 0,00100 » 0,00200 » 0,00025 0,00035 0,00020
» 0,0020 » 0,0050 » 0,0006 0,0008 0,0005
» 0,0050 » 0,0100 » 0,0012 0,0017 0,0010
» 0,0100 » 0,0300 » 0,0028 0,0040 0,0024
» 0,030 » 0,100 » 0,009 0,013 0,008
» 0,100 » 0,250 » 0,025 0,035 0,016
ANOMUHMIM, Xe- Ot 0,00001 mo 0,00010 BxIOY. 0,00001 0,00002 0,00001
JI€30, HUKEIb, Kaj- Cs. 0,00010 » 0,00020 » 0,00005 0,00008 0,00002
MUii, MEb, LIMHK » 0,00020 » 0,00050 » 0,00008 0,00011 0,00004
» 0,00050 » 0,00100 » 0,00016 0,00022 0,00008
» 0,00100 » 0,00200 » 0,00028 0,00040 0,00016
» 0,00200 » 0,00500 » 0,00038 0,00053 0,00040
» 0,0050 » 0,0100 » 0,0008 0,0011 0,0008
» 0,0100 » 0,0500 » 0,0034 0,0048 0,0030

IIpu pacxoXIeHWH PE3yIbTATOB TAPALICABHBIX ONpeAeicHui Gonee JOMYCKAEMOTO aHAMM3 MpPOGH!
TIOBTOPAIOT.

ITpu TOBTOPHOM TIPEBHIIIEHWH HOPMATHBA OTIEPATHBHOTO KOHTPOJS CXOIUMOCTH ¢ BRISICHSIIOT TIPH-
YMHBI, TIPUBOASAIINE K HEYIOBIECTBOPUTEILHEIM PE3YJLTATAM aHAIM3a, M YCTPAHSIOT HX.

6.6 KoHTpoIb KauecTBA Pe3y/ibTATOB AHANM3A

KoHTpoib KauecTBa pe3yabTaroB aHamm3a nposogar mo I'OCT 25086 u apyruM HOpMaTMBHBIM
JIOKyMEHTaM.

KOHTpOIIb TOYHOCTH PE3Y/IbTATOB aHAIM3a MPOBOIAT HE PEXE OIHOTO Pa3a B MECHII, 4 TAKXE IMOCIE
JUTATETHHEIX TIEPEPHIBOB M JAPYTHX M3MEHECHMM, BIMSIONMX HA PE3YJILTAT aHAMM3A.
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B xadyecTBe HOpMaTHBa TIPH KOHTPOJIE TOYHOCTH MCIIO/B3YIOT 3HAYCHMS HOPMATHBA KOHTPOJIS IO-
rpelHoCTH K, mpuBeaeHHBIE B Ta0mune 7.

HopMaTiBel OnepaTHBHOTO KOHTPOJISI CXOMUMOCTH PE3YJIBTATOB ABYX MaPALICILHBIX OnpeaeaeHui d
¥ BOCHIPOMU3BOIMMOCTH PE3YJIBTATOB aHaNM3a D npuBeIecHH B Ta0mie 7.

TTPUJIIOXEHME A
(peKOMEHyEMOE)

YcaoBus NPOBENCHAS AHAIA3A W TEXHAYECKHE XAPAKTEPHCTHKH NPHOOPOB

Tabauma Al

Armmaparypa, KOHTPOJIMPYEMEIE TTapaMETPEI Coexrporpad CrekTpoMerp
Tun mpubopa HCII-28, UCII-30 M®C-4 (6, 8), ADC-36 (40, 41, 51)
I'eneparop, THIl Hr-3, UBC-23, YI'9-1 (4) UT-3, UBC-23, YTO-1 (4)
Cwua ToKa, A 1,5—4,0 1,5—4,0
Emxocts, Mk® 0,005; 0,01; 0,02 0,005; 0,01; 0,02
WupykTuBHOCTD, MI'H 0,01; 0,05; 0,15; 0,55 0,01; 0,05; 0,15; 0,55
AHaTUTUIECKU I TIPOMEXYTOK, MM 1,5-2,5 1,5-2,5
MIupuua 1wemu, MM 0,015—0,025 0,015—0,025
BpeMmsi 5KCIIO3UIMH, C 20—30 5—20

TITPUJIOXEHME b
(cnpaBo9HOE)

Bubmmorpadus

[1] TY 6-17-678—84 ®oromiacTuHKY crieKTporpadbuyeckue

[2] TY 48-0220-39—90 OnoBo BeIcOKO# wrcTOTH Mapka OBY-0000

[3] TY 48-5-288—88  Uywiku W CIMTKHM M3 ATIOMHHHAS YHCTOTOM 99,999 % mapku A 5

[4] TY 113-12-112—89 MBIIbsIK METAUIMYECKUN YIS TIOJYIIPOBOJHUKOBLIX COCAMHEHHI, OC. Y.

TTPUJIOXEHME B
(cnpaBogHOE)

HopmaTnBHBIH JOKyMeHT, AciicTByionmii Ha Tepparopmn Poccriickoit @enepamyan

MM 2335—2003 TocymapcTBEHHAsE CHCTEMA OOCCIICUCHHST CIMHCTBA M3MEpeHII. BHYTpCHHMIX KOHTPOIL Ka4ecTBA
PE3Y/ILTATOB KOJIMYECTBEHHOTO XUMHYECKOTO aHAIM3a
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