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MEXTOCYIAPCTHBEHHEB I CTAHIIAPT

OJIOBO
MeToapl AaTOMHO-3MUCCHOHHOIO CIIEKTPAJIBHOTO AHAIN3A

Tin.
Methods of atomic-emission spectral analysis

Jara sBenennsa 2005—07—01

1 ObGaacTp npuMeHEHAS

Hacrosmmii craHmapT yCTAHABIMBAET METOIBI ATOMHO-3MUCCHOHHOTO CIIEKTPAJIBHOTO aHaiu3a C
BO30YXIEHMEM CIIEKTpa MCKPOBBIM DPaspsAlioM U WHAYKTUBHO CBSI3AHHOM ILTA3MON IS OIIPEmEesIeHUs
COIepKaHUA 3JIEMEHTOB B OJIOBE.

2 HopmaTuBHBIE CCBLIKH

B HacTosIIEeM CTaHIAPTE MCITONB30BAaHEBI CCHUIKM HA CIIEAYIONIUE CTAHAAPTHL:

TOCT 8.315—97 TocymapcTBeHHas cUCTeMa 00eCIieYeHMA eMMHCTBA M3MepeHrit. CTaHIapTHLIE 06-
PAa3LIBl COCTaBa U CBOMCTB BeIIecTB U MaTepuasoB. OCHOBHBIE TTOJOXEHUS

TOCT 61—75 Kuciora ykcycHas. TeXHIYECKUE YCIOBUS

TOCT 83—79 Harpuit yriekucioiit. TexHudeckue yCiaoBUs

TOCT 195—77 Harpuii cepHACTOKUCIEINA. TeXHU4YeCKIe YCIOBUS

T'OCT 244—76 Harpusa tuocynbhar KpucTauTnyeckuii. TeXHudecKre yCIoBUS

TOCT 849—97 Huxkesnp nepBUYHBIA. TexHIYECKUE YCIOBUS

TOCT 859—2001 Mean. Mapku

TOCT 860—75 OnoBo. TexHMYeCKUE YCIOBUS

TOCT 1089—82 Cypbma. Texnnueckue ycIOBUS

T'OCT 1467—93 Kammnit. TexHugeckue ycioBUS

TOCT 1770—74 Tlocyma MepHas jTaGopaTopHad cTeKisaHHag. LIWIMHAPBI, MEH3YPKU, KOJIOBI, IIPO-
O6upku. OO6IIUe TEXHUIYECKUE YCIOBUS

TOCT 3118—77 Kucnora consHas. TexHunueckue yCIoBUS

T'OCT 3640—94 ITuuk. TexHudeckue yCIOBUS

TOCT 3778—98 Caunen. Texuuueckue yciaoBUs

TOCT 4160—74 Kanuit 6pomuctsni. TexuumaecKye yCI0BUS

TOCT 4461—77 Kucnora asorHas. Texaumaeckue yCIOBUS

TOCT 6709—72 Boma auctwumpoBaHHag. TeXHUYECKUe YCITOBUA

T'OCT 9849—86 Iloporok XejesHbii. TexHuuecKue ycIoBUS

TOCT 10157—79 AproH ra3o00pa3Hbiil 1 Xuakuii. TeXxHuyeckue ycaoBus

TOCT 10297—94 Wumuit. TexHuaeckue ycIoBUS

TOCT 10928—90 Bucmyr. TexHudeckue yCIoBUS

T'OCT 11069—2001 AoMUHUI TEPBUYHBIN. MapKu

TOCT 11125—84 Kucnora a3orHast 0co00il YMCTOTHL. TeXHIMIECKHE YCIOBUA

TOCT 14261—77 Kuciora conaHasg ocoboil YMCTOTEL. TeXHIUeCKe YCITOBUS

TOCT 15483.0—78 Omnoso. O6mure TpeGoBaHUS K METOIAM aHalu3a

TOCT 18300—87 CrupT 3TWIOBBIA peKTU(UKOBAHHBIN TEXHUYECKUN. TeXHUYECKME YCIIOBUA

M3nanue opunuanbaoe
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TOCT 19627—74 T'umpoxuHoH (TIapamroKcubeH30:1). TexHuecKe yCIoBUS

TOCT 19671—91 IlpoBosoka BoibhpaMoBas I UCTOUHUKOB cBeTa. TeXHMUYECKIE YCIOBUS

TOCT 20298—74 Cwmoinsr noHooOMeHHBIe. KatnoruTsl. TexHUYecKue yciaoBus

TOCT 22306—77 MeTayutsl BEICOKOM U 0C060M YucTOThL. O6IIMe TpeGOBaHUA K METOIAM aHAIU3a

T'OCT 24104—2001 Becw mabopaTopHbie. OO0IIINEe TEXHUUECKTE TPEOOBAHNA

TOCT 25086—87 lIBeTHBIe MeTAJUTHI M UX CIDIAaBHL. O6IIMe TpeGOBAHUA K METOIAM aHAIU3a

TOCT 25336—82 Tlocyma n o6opymoBaHue 1abopaTopHble CTEKISHHBIE. THUITBI, OCHOBHBIE TApAMET-
PEI U pasMepsI

TOCT 25664—83 Meton (4-metmamuHodperoncyabdar). Texauyeckue yCcaoBUsS

TOCT 29227—91 (MCO 835-1—81) Ilocyna taboparopHas cTekiissHHasA. [IuTeTky rpagynpoBaHHBIE.
Yactp 1. O61ue TpeboBaHus

T'OCT 30331.3—95 (MBK 364-4-41—92) BnexTpoycTaHoBKM 3maHuil. Yacts 4. TpeboBaHUA 110

TOCT P 50571.3—94 (MBK 364-4-41—92) oGecrieueHU® Ge30IIACHOCTU. 3alllUTa OT IOPAKEHUS

SNEKTPUIECKUM TOKOM

3 OO0mue TpeOoBanus

3.1 O6mume TpeboBaHua K MeTomaM aHammsa — 1mo TOCT 15483.0, TOCT 22306, TOCT 25086.

3.2 O160p U OATOTOBKY I1po6 ojoBa mpoBomat 1o T'OCT 860.

3.3 Iy ycTaHOBJIEHUS TPaayupOBOYHON 3aBUCHMOCTH MCIIONB3YIOT HE MEHee TPeX CTAaHTAPTHBIX
006pa3ioB WIK CTAHAAPTHEIX PACTBOPOB ¢ M3BECTHOM KOHIIEHTpAIIUEH 2JIeMEHTOB.

4 TpeOoBanus 6e30MacHOCTH

4.1 IIlpu mpoBedeHUHU aHaAJIM30B HeoOXommMo coOamwaaTh TpeboBaHMI 0€30HaCHOCTU IIO
TOCT 15483.0.

4.1.1 TIpu MUCHONL30BAHMM UM 3KCIUTyaTallUM 3JIEKTPOIPUOOPOB U 3JIEKTPOYCTAHOBOK B IIPOLIECCE
IPOBEAeHNI aHamM3a cieayeT cobmonaTts Tpebosanus 'OCT 30331.3.

5 MeTtoa ATOMHO-3MHUCCHUOHHOIO CHIEKTPAJIBHOr0 AHAIN3A
¢ BO30YK/IeHHEM CIIEKTPA HCKPOBBIM Pa3psaaoM

5.1 MeTtoa anaim3sa

Meron ocHOBaH Ha BO30YXIEHUM CIIEKTpa MCKPOBLIM Da3psAIoM € IOCIEHYIONIEN perucrTpanueit
M3IIYIeHNS CIIEKTPaIbHBIX IUHUN (PoTOoTpadMIeCcKNM WX POTOIIEKTpUIeCKM cnocoboM. IIpu mmpoBene-
HUV aHAIN3a UCIIOIb3YIOT 3aBUCUMOCTb MHTEHCUBHOCTEN CIIEKTPAIBHBIX JIMHUM 3JIEMEHTOB OT UX COAEp-
XaHUS B IIpo0e.

Merton obecrieunBaeT KOJIMYECCTBEHHOE OIIpeleeHe BUCMYyTa, Xejle3a, MeIU, CBUHIIA, CYPBMBI 1
MBIIILSAKA B OJIOBE BCEX MapoK, KPOME OJI0Ba BBICOKOM YMCTOTBHI, IIPU MACCOBOM JOJIE OIPEHEISIeMBIX
3JIEMEHTOB, %:

BucmyT — ot 0,0010 mo 0,162;

xene3o  » 0,0044 » 0,062;

MeIb » 0,0023 » 0,193;

cuHerr  » 0,0073 » 0,94;

cyppma  » 0,0033 » 0,32;

Mmpmueak  » 0,0101 » 0,073

¥ TIOJIYKOJIWYECTBEHHOE OIIpeieieHNe aTIOMUHNSA, IIMHKA M MEIIIbAKA IIPU MAacCOBOM HoJie MeHee
0,01 %.

JlomyckaeMble TTOTPENTHOCTY PE3YIETaTOB aHaIu3a IIpUBeIeHE B Tabuie 1.
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Ta6nuiua 1 — HopMbl HOrpelIHOCTH Pe3yIbTaTOB aHamu3a (MpH AOBEPUTEIbHOI BeposTHocTH P = 0,95)

B npoiieHTax

HaumMeHOBaHME 3/IEMEHTA JIHaTa30H MAaCcCOBBIX HOJEH JIEMEHTA HomyckaeMas MOTPELIHOCTb +A
Ot 0,0010 o 0,0020 BxImO4. 0,0008
Cs. 0,0020 » 0,0050 » 0,0011
» 0,0050 » 0,0080 » 0,0012
Bucmyt » 0,0080 » 0,0200 » 0,0016
» 0,020 » 0,040 » 0,004
» 0,040 » 0,080 » 0,007
» 0,080 » 0,162 » 0,014
Ot 0,0044 1o 0,0100 BI04, 0,0019
Keneso Cs. 0,010 » 0,030 » 0,005
» 0,030 » 0,062 » 0,010
Ot 0,0023 o 0,0050 BKIIOH. 0,0005
Cg. 0,0050 » 0,0080 » 0,0010
Menn » 0,0080 » 0,0200 » 0,0013
» 0,020 » 0,060 » 0,006
» 0,060 » 0,193 » 0,014
Ot 0,0073 mo 0,0200 BKIIIOY. 0,0026
Cs. 0,020 » 0,050 » 0,007
Chutent » 0,050 » 0,100 » 0,013
» 0,100 » 0,300 » 0,040
» 0,300 » 0,600 » 0,060
» 0,60 » 094 » 0,13
Ot 0,0033 no 0,0080 Bxino4. 0,0010
Cg. 0,0080 » 0,0200 » 0,0024
CypbMa » 0,020 » 0,060 » 0,005
» 0,060 » 0,100 » 0,010
» 0,100 » 0,320 » 0,024
Y —— Ot 0,0101 mo 0,0400 BKiTIOU. 0,0050
Cg. 0,040 » 0,073 » 0,010

5.2 Cpencrsa m3MepeHmii, BCIOMOTATEIbHbIE YCTPOHCTBA, MATEPHANBI, PEAKTHBbI, PACTBOPBI
Cnexkrporpad xBapuessrit Turios MCII-28, UCII-30 win aHaaorMIHbIe IIPUGOPHI.
Cnexrpomerp turoB AP C-36 (40, 41, 51), MDC-4 (6, 8) wim aHaIOrMYHBIE IIPUGOPEI.
TenepaTop uckpsl TunioB UT'-3, UBC-23, YI'D-1 (4) win aHaTOTUYHBIE TTPUGOPHI.
Muxpogporomerp M®-2, MI-100 wiu apyrux TUIIOB.

Cnekrpornpoekrop [1C-18, SP-2, ICII-2 wm Apyrux TUIIOB.

HanuisHYK UK cTaHOK AJIA 3aTOYKM 3JIEKTPOIOB.

Ileus TurensHas Wi MydebHas JH060ro TUIIA ¢ TEPMOPETYJIATOPOM.

CylnnuibHBIA mKad 11060r0 THIA JUIS CYIIKH (POTOIUIACTUHOK.

DoToKIOBETH WIK ApyTas Mocyaa it o6paboTky (hOTOILIACTUHOK.

Bomsgppam o TOCT 19671.

Turm rpaduroBbie 1160 TpadUTOIAMOTHBIE ¢ KPBILIKAMU.

W3noxHuia Ui OTIMBKY 3JIEKTPOMOB KPYIJTIOrO CeYeHU TuaMeTpoM 8 MM u minHoi 70—80 MM mwiun

Ipyroi (popMBI B 3aBUCMMOCTH OT THIIA IIPUMEHSIEMOTO ITpudopa.

VY cnexrpansHbie Mapok OCY-7-3, C-2, C-3 B BUIe IPYTKOB TUAMETPOM 6 MM.
CIpT 3TWIOBBIA pekT(dUKOoBaHHEI Texunaeckuii mo F'OCT 18300.
TocymapcTBeHHbBIE CTaHIApTHBIE 00pasibl cocraBa oyoBa I'CO 669-75—I'CO 672-75, craHmapTHBIE

o6pasiel peanpuatua (COIT), paspaGorannasie 1o TOCT 8.315.

®ororutacTuHkM criekrporpadpumaeckue Tunos IIPC-01, TIOC-02 win apyroro TuIia, 0GeCreYrBaI0-

L€ HOPMAJIbHBIE IUIOTHOCTU ITOYEPHEHN aHATUTUIECKIX JIMHWIA, JIMHUI cpaBHeHUSA U ¢oHa 110 [1].

Boma mucrwummposansas 1o I'OCT 6709.
IIpostBuTeE b, COCTOSIIIMIA M3 ABYX PACTBOPOB:
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Pactsop 1:

- MeTton (rmapamerwiamuaoderoncyibdar) mo F'OCT 25664 — 2,3 1;

- HATPUIl CEpHUCTOKMCILIN kKprcTaymmmaeckuii mo 'OCT 195 — 26 r;

- ruaApoxuHoH (napaguokcudenson) mo 'OCT 19627 — 11,5 1;

- BoJa aucTwumposanHas 1o TOCT 6709 — mo 1000 cm>.

PactBop 2:

- Hatpuii yrnexkucisrii 6e3sogustii o TOCT 83 — 42 1;

- kanuit 6pomucterit o 'OCT 4160 — 7 1;

- Boga auctwomposaHHas 1o TOCT 6709 — mo 1000 cm?.

Ilepen nposiBiieHHEM pacTBOPHL 1 1 2 cMEIMBAIOT B 00BEMHOM COOTHOIIEHMH 1:1.

PDuKcaxHBIA pacTBOD:

- THocynb(ar Harpusa kpucraumaeckuii o T'OCT 244 — 400 r;

- Harpuii cepraucrokucisni o F'OCT 195 — 25 1;

- kuciora ykeycHast o TOCT 61 — 8 cm?;

- Boga auctwomposanHas 1o TOCT 6709 — xo 1000 cm?.

Hormyckaercss IpUMeHEHNE IIPOABUTENS U (UKcaxa JIPYTMX COCTABOB, HE YXYMINAIOIIMX KayecTBa
doTtorpaduyeckoit perucTpaliy CIeKTpa.

5.3 IloaroroBka K aHAMM3y

5.3.1 Ilpo6s1 mng aHaNM3a AOJDKHBI OBITh B BUIE JINTHIX CTepXHeH amamerpoM 8 MM, UIMHOM
35—80 mm.

Honyckaercs m3MeHATh hopMy 06pasIia IPoGH B 3aBUCUMOCTH OT THIIA IIPUMEHSIEMOro IIpuéopa.

5.3.2 TlIpo6sl, moCTyIAIONIME HA aHAIIM3 B BUIIE CTPYXKKH, PACIUIABIIAIOT B IIPEABAPUTEILHO Pa3orpe-
TOM rpaduTOBOM THTIIE ¢ KPHIKOM 1pu TemmepaTtype 240 “C—250 °C mon cioeM kaHnGoad ¥ OTINBAIOT
B U3JIOXKHUILY B BUJIE CTEPXHEH YKa3aHHBIX BBHIIIE Pa3MEPOB.

5.3.3 B xauecTBe IIPOTUBOSJIEKTPOAOB ISl CTAHAAPTHHIX 06pa31ioB (CO) HCIONb3YIOT COOTBETCTBYIO-
wuit CO, mia mpod — 3IEKTPOR U3 COOTBETCTBYIONICH MPOGHI oJtoBa. JIommycKaeTcsd B KaueCTBE IMPOTUBO-
5JIEKTPOJIOB MCIIOJIB30BATh YrOJBHBIA CTEPXKEHb, 3aTOUCHHBIN HA IUIOCKOCTh WIM YCEYEHHBIH KOHYC C
wromaako 1—2 MM wmm snekTpox u3 Bonbhpama no FOCT 19671.

5.3.4 Ilepen cbeMKOM TOPILBI CTEPXHEH aHAM3UPYEMBIX M CTAHAAPTHBHIX OOpA3LIOB 3aTAYMBAIOT Ha
IUTOCKOCTB U IIPOTUPAIOT clipToM. Ha 06paGoTaHHO# ITOBEPXHOCTU aHAJM3UPYEMBIX IIPOO M CTAHAAPTHBIX
00pa3LIoB He TOJDKHO OBITh PAKOBUH, TPEIUMH U APYIUX Ae(HEKTOB.

5.4 IIpoBenenue aHaIM3A

5.4.1 TloaroroBKy criekTporpada Wiy CIeKTpoMeTpa K IPOBEACHUIO aHAIU30B IIPOBOIAT B COOTBET-
CTBUM C MHCTPYKIIMEN 11O BKCIUTyaTalluu ¥ OOCIYXKUBaHUIO IIpHUbopa.

MCTOYHMKOM BO30YXKIECHMS CIICKTPA SBIAETCS UCKPOBOM Pa3psil MEXIY CTEPXHIMU aHAIN3UPYEMBIX
00pa3sLIoB U IIPOTUBOAJIEKTPOIOB, ITOJYIaeMbIIl OT MCKPOBOTO TeHEPaTopa, paboTaioIIero B peXuMe BEICO-
KOBOJIBTHOH MCKPHI.

Pexumbr paGoTHI MCKPOBOro IeHepaTopa M IIapaMeTphl paboThl ClieKTporpada WiIu CIIEKTPOMETpa
BEIOMPAIOT ONTHMAIBHBIMY B 3aBUCMMOCTH OT THIIA IIpUGOpa.

VeoBYs ITPOBeIeHYS aHAIII3a U TEXHITUECKIE XapaKTEPUCTUKU TIPUOOPOB IIPUBEICHBI B IIPIWIOXKCHIM A.

Pexomenmyemble aHaTUTUYECKNE IMHIU U JIMHUM CPaBHEHUS IIPUBEICHBI B TabIuLe 2.

Ta6nu Ima 2 — PeK()MeHIlyeMLIe AHATUTUYCCKUE JIMHUNW W JTUHUKW CPaBHCHUS

B nanometpax

HaHMCHOBaHI/IC JIEMEHTA I[J'H/IHa BOJIHBl aHAJIUTUYECCKOI JIMHUU L[H]/IHa BOJIHBI JINHUM CPAaBHCHUA
Bucmyt 306,77 Sn 322,35
259,90 Sn 322,35
XKereso 302,06 Sn 322,35
358,10 Sn 322,35
Menn 327,339 Sn 322,35
CauHert 283,30 Sn 276,17
206,83 Sn 236,82
CypbsMa 231,15 266,12
252,85 236,82
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Oxonuanue mabauybt 2
B HanomeTpax

HauMeHOBaHMe 3/IEMEHTA ,Z[J]I/IHa BOJIHBI AHAIIUTUIECKOM JTMHUU ,Z[JH/IH& BOJIHBI JIMHUW CPABHCHUS
MEIIIBSIK 234,98 ®oH
AntoMuHUR 308,21 .
396,10
213,90
Huuk 330,20 —
334,50

JlormyckaeTcss MCTIONb30BaHMe APYTUX aHATUTUISCKUX JIMHUAM IIPY YCJIIOBUM IIOJIyYEHUS METPOJIOTH-
YeCKUX XapaKTePUCTUK, COOTBETCTBYIOLIUX TPeGOBAHMAM HACTOAIIETO CTAHAAPTA.

5.4.2 TlpopemeHue aHaau3a ¢ Gororpadrueckoil perucTpaleil crexTpa

B xaccery criekrporpada momeniaroT GOTOILUIACTUHKY IBYX TUIIOB: B JUIMHHOBOJIHOBYIO YacCTh CIIEKT-
pa — tuna [IPC-01, B KOPOTKOBOJIHOBYIO YacTh crekrpa — tuma I1OC-02.

CrieKTporpaMMbl CTAHTAPTHRIX O0pa3lloB M aHAIM3MPYEMBIX IPOO CHMUMAIOT HA OHHY U TY XKe
(OTOTUTACTUHKY.

Jng Kaxmoit mpoOsl M CTAHIAPTHOTIO o0Gpaslia CHUMAIOT He MEHee IBYX CIIEKTPOIPaMM.

DKCIIOHNPOBAHHYIO (POTOILIACTUHKY IIPOSABIAIOT, (GPUKCUPYIOT, IIPOMBIBAIOT U CyLIAT.

TTomyuennsie (pOTOILIACTHKY CO CIIEKTPOrPaMMaMU YCTAHABITUBAIOT HA MUKPO(MOTOMETP U U3MEDSI-
10T IUTOTHOCTh IIOYEPHEHUS aHATUTUYECKUX JIMHMI OIpefe/seMbIX 3JIEMEHTOB U JIMHUI cpaBHeHUA. B
KAaueCcTBe JIMHUY CPaBHEHUSA HCITOIB3YIOT JIMHUIO OJIOBA.

JI715 TTOJTyKOTMYEeCTBE HHOTO OIIpeeIeHUS aTIOMUHIS, IIMHKA 1 MBILIBAKA (IIPU MACCOBOM H0OJIe MEHEE
0,01 %) BU3yaJbHO CPaBHMBAIOT ILUIOTHOCTH IIOYEPHEHUS AHATUTUYECKVX JIMHUN aTIOMWHUA, [IMHKA W
MBIIIBSAKA B CTAHIAPTHRIX ob6pasuax npeanpudatus (COID) u mpobax.

5.4.3 TlpoBeaeHure aHamM3a ¢ (GOTOSIEKTPUUECKON PETUCTPALIMEN CIIEKTPA

WHcrpymMeHTaIBHEIE TTAPAMETPHI CIIEKTPOMETPA YCTAHABIMBAIOT B IIpeleiax, 00eCIIeYnBAIOIIMX MAK-
CUMAJIBHYIO YYBCTBUTEILHOCTD OIIPENeIeHNS MacCOBBIX MOJIEH 27IeMEeHTOB.

s kaxmoit ipo6sl 1 CO PEeTUCTPUPYIOT He MEHEE ABYX PE3yIbTATOB U3MEPEHUIA.

I Kaxkmoil oIpedensieMoil NIPHMeCH C BBIXOTHOTO M3MEPUTEIGHOTO YCTPOMCTBA CIIEKTPOMETpA
CHUMAIOT TIOKA3aHM 3apeTHUCTPUPOBAHHEIX 3HAUeHU T MHTEHCUBHOCTH M3JIYIEHWIA B CIIEKTPE CTAHJAPTHBIX
06pa3loB I ITOCTPOSHUS TPaIyMpOBOYHOro Irpaduka M MMpod Uil OLIEHKHU CONEPXKAHMUS OINpeAeIeMbIX
3JIEMEHTOB 110 3TOMY IpaduKy.

IIpu ynpasneHuu criekrpoMerpoM oT DBM 1okaszaHUs 3aperuCTPUPOBAHHBIX 3HAYEHU MHTEHCHB-
HOCTU BBOIST B TOJITOBPEMEHHYIO ITaMSTh KOMITBIOTEDA.

IIpu momyKomIyecTBEHHOM OIIpeAeIeHNY aFOMIHYS, IIMHKA WJIM MBIIIIbIKa CPABHUBAIOT IIOKA3aHUS
3apeTUCTPUPOBAHHBIX 3HAUEHUH MHTEHCUBHOCTH AHATUTHYESCKUX JTMHWHA ATIOMIHUA, IIMHKA Y MBILIbSIKA
B IIpobe 1 craHmapTHOM 00pasie npeanpusatus (COII) Ha coOTBETCTBYIONIYIO IPUMECH, AeJas ITOTyKOIU-
YECTBEHHYIO OLICHKY IIPY HATMYUL 3TUX 3JIEMEHTOB B IIPO0E.

5.5 O0paboTKa pe3yabTATOB

MaccoBbie H0IM 3JIEMEHTOB B aHAIM3UPYEMBIX IIPo0axX OIPEIEIISIOT 110 TPAlyMpOBOYHBIM IpaduKaMm.
JIIS TTOCTpOEHUS TPaTyIPOBOYHBIX TPa®UKOB IIPUMEHIIOT METOI TPEX STAJOHOB, TBEPAOTO IPaXyHMpOBOY-
HOTO rpadmka, KOHTPOJIBLHOTO STajioHa. IIpu o6paborke pe3ysbTaroB aHamm3a Ha DBM rpaxyrpoBOYHBIE
rpadUKK MOTYT IIPEACTABIATLCA B BUAE ITOTMHOMWHAILHEBIX YPaBHEHUI pa3HBIX CTEIIEHEN.

IIpu nposeneHnn aHamusa GoTorpadrIeCKUM METOAOM I'PAIyUPOBOYHBIN rpaduK CTPOSIT B KOOPAU-
Hatax: AS — 1gC, tne AS — cpemHeapubMeTHUECKOe 3HAYCHUE PAa3sHOCTEH IUIOTHOCTH IIOYEpHEHWT §
AHATUTUYIECKUX JIMHUM OIIpeeIsIeMbIX 2JIeMeHTOB U 2JIeMeHTa cpaBHeHMs, C — aTTeCTOBAaHHOE 3HAYEHUE
MaccoBOI ToyM onpenensieMoro aneMenta B CO.

TIpu doTosmexTpUIecKoi PerucTpauy CIIeKTpa TpaTyrupOBOYHBIE TpaUKU CTPOST B KOOpAMHATAX:
N —1gC, tne N — cpemHee 3HaUYe€HUE II0KA3aHUN BBEIXOTHOTO M3MEPUTEILHOTO YCTPOMCTBA IO KAXIOMY
CTaHmAPTHOMY 00pasily IS KaXmoi onpenmenseMoir mpuMmecy; C — aTTecTOBAaHHOE 3HAYEHUE MAacCOBOM
Ionu omnpexensemoro 3aeMmenTa B CO.

TIpu ynpasneHuu crexrpoMerpoM oT BBM KajiuOpOBKY CIEKTPOMETpA U IIOJYYEHUE DPE3YIBTATOB
aHaM3a TIPOBOAIT B COOTBETCTBHM C TeXHMYECKUM OIMCAHUEM Ha IIpuiaraeMoe K CIIEKTPOMETPY IIpo-
rpaMMHOe obecriedeHne. Pe3yIpTaThl TapaieIbHBIX OIIPEdeIEHUH 1 X cpeaHeapudMeTnIecKre 3HaUeHU
CUUTBIBAIOT ¢ KpaHa MOHUTOpPA WM IIeYaTalolIero yCTponCcTBa.
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3a pe3ysIsTaT aHANW3a MPUHUMAIOT CpeaHeapuMETUIECKOE IBYX PE3YIIBTATOB IMAapajUIeIbHBIX OIIpe-
JEJIEHWI, €CITM PACXOXIEHE MEXIy HAUMHU HE TIPEBBIIIACT 3HAYCHWS] HOPMATHBA OTIEPATUBHOIO KOHTPOJIS
CXOAUMOCTH d, TIPUBEACHHOTO B TaGnuie 3.

Ta6auma 3 — HopMaTBEI OIepaTHBHOTO KOHTPOIST KAYeCTBA Pe3yAbTATOB aHaNU3a (TIPU JOBEPUTEIBHOM
BepositHocTd P = 0,95)

B mpoueHTax

Hopmartus onepaTtuBHOTO KOHTPOJISI Hopmarus
HaumMeHoBaHue .
JlnamasoH MaccoBbIX JOJIEH 3/IEeMEHTa KOHTPONIS
SNEMCHTA CXOIMOCTH BOCIIPOU3BONUMOCTH norpewHocT K
d D
Or 0,0010 no 0,0020 BKITIOY. 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
Bucmyr » 00,0080 » 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 mo 0,0100 BITIOU. 0,0020 0,0028 0,0016
Keneso Cgs. 0,010 » 0,030 » 0,004 0,006 0,004
» 0,030 » 0,062 » 0,008 0,011 0,008
Ot 0,0023 o 0,0050 BxTIOU. 0,0010 0,0014 0,0004
Cs. 0,0050 » 0,0080 » 0,0020 0,0028 0,0008
Menp » 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 no 0,0200 Bxmow. 0,0030 0,0042 0,0020
Cs. 0,020 » 0,050 » 0,005 0,007 0,005
Chutert » 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
Ot 0,0033 g0 0,0080 BxurrOU. 0,0020 0,0028 0,0008
Cs. 0,0080 » 0,0200 » 0,0030 0,0042 0,0020
Cyppma » 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
Y Pe—— Ot 0,0101 mo 0,0400 pxiTIOU. 0,0050 0,0070 0,0040
Cg. 0,040 » 0,073 » 0,010 0,014 0,008

IIpu pacxoxmeHNU Pe3yIbTaTOB MapaUIeTbHBIX OIIPeAeTIeHNI OojIee JOIMyCKaeMOro 3HaYeHUS aHaIu3
MPOGBI ITOBTOPSIOT.

IIpy TOBTOPHOM IIPEBHIIEHNY HOPMATUBA OIIEPATUBHOTO KOHTPOJS CXOOMMOCTH d BBEISICHSIOT IIpH-
YUHBI, IPUBOIAIINE K HEYIOBICTBOPUTEIBHBIM Pe3ybTaTaM aHAIN3a, Y YCTPAHIIOT MX.

5.6 KonTposb KayecTBa pe3yabTaTOB aHAJIN3A

Konrponp kauecrBa pesyinbraroB aHaimsa Iposogar 1o I'OCT 25086 u apyrMM HOPMATHBHBIM
JIOKYMEHTAaM.

KoHTponb ToOUHOCTH pe3yIbTaToB aHATM3a IIPOBOIAT HE PexXe OTHOIO pa3a B MeCSll, a TaKKe ITocIe
JUIUTETHHBIX TIEPEPHIBOB U IPYTUX U3MEHEHWH, BIUSIONMX Ha Pe3yIbTaT aHaI3a.

B kxauecTtBe HOpMATUBA IIPY KOHTPOJIE TOUHOCTU PE3YJIBTATOB aHAIM3a WCIIONIb3YIOT 3HAUEHUS HOp-
MaTHBa KOHTPOJIA IIOTPEIIHOCTY MeToAa aHamm3a K, IIpuBeldeHHEIe B TabauIe 3.

HopmaTuBBI 0IIepaTUBHOTO KOHTPOJIS CXOMUMOCTH IBYX Pe3yJIbTATOB ITapaUIeIbHEBIX oIpeneeHuit d
Y BOCIIPOM3BOAMMOCTH JIBYX PE3YyJIETATOB aHaim3a D IpuBedeHBI B Tabuile 3.
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6 MeToa aTOMHO-3MHCCHOHHOIO CNEKTPAJIbHOTO AHAJIN3A
¢ BO30YyXK/IeHHEeM CIEeKTPa MHAYKTHBHO CBI3aHHOM IJ1a3MOM

6.1 Merton anamsa

T'OCT 15483.10—2004

Meton ocHOBaH Ha BO30OYXKICHUM CIIEKTPAa MHAYKTUBHO CBI3aHHOM IDIA3MOH C ITOCIEMYIONIeil pern-
cTpaleil M3NMydeHNA CIIEKTPATLHBIX JIMHUA (HOTORNEKTPUIeCKNM criocoboM. Tlpu mpoBemeHNM aHaam3a
HCIIONB3YIOT 3aBHCUMOCTD MHTEHCUBHOCTEHM CIIEKTPANBHBIX JIMHUN 3JIeMEHTOB OT MX MACCOBEBIX JOJIEH B
npobe. I1po6y IpeaBapUTEILHO PACTBOPAIOT B CMECH COJIAHOM M a30THOM KHUCIIOT.

Meton npegHasHadeH I OIIpedeIeHNS MAacCOBBIX HOJIel CBUHIIA, alIOMWHMISI, BHCMYyTa, XKeesa,
WHINI, KaIMUA, MEIH, MBIIIbIKA, HUKeJIA, CYPEMBI U IIMHKA B OJIOBE.

Jmana3oHbl oIpemeIaeMbIX MACCOBEIX MTONIEH 2JIeMEHTOB IIPUBEICHLI B Tabmune 4.

Ta6auma 4 — [Auama3oHBI OIpeaeasIeMbIX MACCOBBIX J0ICH 3IeMEHTOB

B mponenrax

HaumMeHnoBaHUe 3/IeMEHTA

,Z[I/IaHaBOH MAaCCOBBIX JIOJICH
SJIEMCHTA

HaumMeHoBaHME 3/IeMEHTA

,Z[I/IaHaBOH MACCOBBIX JIOJICH
IJIEMCHTA

CBuHel Ot 0,00005 o 0,01 (5) Menn Ot 0,00001 mo 0,01 (5)
» 0,005 » 0,25(D) » 0,005 » 0,05 (D)
AmtoMuHAHT Ot 0,00001 1o 0,01 (5) Mprmbsk Ot 0,0005 10 0,01 (5)
» 0,005 » 0,05() » 0,005 » 0,05 (1)
Bucmyt Ot 0,0005 mo 0,01 (5) Huxkenn Ot 0,00001 1o 0,01 (5)
» 0,005 » 0,05(1) » 0,005 » 0,05 (D)
XKemnezo Ot 0,00001 mo 0,01 (5) Cypbma Ot 0,0005 10 0,01 (5)
» 0,005 » 0,05() » 0,005 » 0,05 (1)
Wammi Ot 0,0005 o 0,01 (5) Iuak Ot 0,00001 mo 0,01 (5)
» 0,005 » 0,05(1) » 0,005 » 0,05 (D)
Kagmuit Ot 0,00001 1o 0,01 (5)
» 0,005 » 0,05()

Illpumeuanue — (5) — omnpeseneHne IpuMeceil MPOBOISAT U3 HABECKHM IIPOOBI MAacCColt 5 T;
(1) — ompeneneHne IpuMeceii IIPOBOIAT U3 HABECKU MTPOOHI Maccoit 1 T.

HorryckaeMble TIOTPENTHOCTY Pe3y/IbTaToB aHaIu3a IIPUBEAeHEI B TabmuIe 5.

Tadbnuma 5 — HopMbsl IOrpentHOCTA pe3yIbTATOB aHAMU3a (IIpU JOBEPUTEIbHOHN BepossTHOcTH P = (,95)

B mponenrax

HaumeHoBaHMe 3/1eMeHTa Z[I/IaHaBOH MAaCCOBBIX I[OHeﬁ IJIECMEHTA Z[OHYCK&@M&H IIOTPCIITHOCTL iA
CBUHEII, BUCMYT, MBITIIBSIK, Ot 0,00005 mo 0,00010 BxiTIOU. 0,00001
cypbMa, MHINI Cg. 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
ATOMUHIN, XeIe30, HUKEIb, Ot 0,00001 mo 0,00010 BxiTIOH. 0,00001
KagMuii, MeIb, IITHK Cg. 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
» 0,0050 » 0,0100 » 0,0010
» 0,0100 » 0,0500 » 0,0040
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6.2 Cpeacrea u3MepeHHii, BCIIOMOTaTe/IbHbIE YCTPOHCTBA, MATEPHAIDLI, PEAKTHBbI, PACTBOPDI

ABTOMAaTU3UPOBAHHLIIT aTOMHO-3MUCCHOHHBINA CIIEKTPOMETP ¢ MHAYKTUBHO CBA3aHHOM IUIa3MOI B
Ka4eCTBE MCTOYHMKA BO3OYXKIEHUS CIIEKTpa CO BCEMH IIPUHAIEKHOCTIMMU.

Aprou mo TOCT 10157.

Becrr ma6oparopssie Beicokoro kiacca ToaHocT 1o 'OCT 24104.

Kon6st MepHbie BMecTHMOCTBIO 100, 200 1 1000 cm? o TOCT 1770.

IMunerky rpagypoBaHHbIe BMecTMMOocCThIO 1, 2, 5 u 10 cm3 mo TOCT 29227.

CrakaHbl BMecTUMOCTBI0 250 cM? o TOCT 25336.

MeH3ypKu BMecTEMOCTBIO 25 1 50 cM? 10 TOCT 1770.

Koonka g moimydyeHUS IeMOHU3UPOBAHHOM Boabl ¢ KatnoHuToM KV-2-8 mo TOCT 20298.

Kuciora asornag 1o F'OCT 11125, oc. 4., wm 1o T'OCT 4461, Xx. 4., OunllieHHAs METOIOM ITEPETOHK.

Kucnora consras mo 'OCT 14261, oc. 9., wum 1o TOCT 3118, x. 4., ounllieHHass METOIOM ITIePETOHKM.

CwMmech KHcToT (COJISTHOM U a30THOI) B COOTHOIIEHUM 5:1.

OJ10B0 4yKcToTOi HEe MeHee 99,9999 % 1o [2].

Amomunnii Mapku A995 o T'OCT 11069 wim mapku AS 1o [3].

Bucmyr mapku Bu00 mo IT'OCT 10928.

ITopomok xene3nsiit Mapku IIXKB-1 mo IT'OCT 9849 wm xkene30 BOCCTAHOBIIEHHOE.

Wamuit merammuueckuii mo F'OCT 10297.

Kamvuit mapku He Hike Kn0 o TOCT 1467.

Menp Mapku MOk o TOCT 859.

MEBmibsax MeTaumdeckuii mo [4].

Huxems o T'OCT 849 ne Hixe mapku HI1.

OsoBo 110 I'OCT 860 ne Hizke mapku Ol.

Csunenr mapku C1 o 'OCT 3778.

Cypsma mo 'OCT 1089 me Hioke mapku CY000.

Hunx o TOCT 3640 we aioke mapxu 110.

CraHnapTHbeie 00pasisl coctaBa ooBa ['CO 669—T'CO 672, craHmapTHbie 0GpasuUbl MTPEANPUSTHSL
(COII), paspaboraunsie mo 'OCT 8.315.

CTaHOapTHBIN pacTBOP MHAMS MAacCOBOM KOHLIEHTpauuy 1 Mr/CM3: HaBecKy uHmausa Maccoi 0,1000 ©
pacTBOpsIOT B 10 cM’ COSHOM KUCIIOTEL

PacTBOp IIEpEeBOIAT B MEPHYIO K00y BMecTUMOCTEIO 100 cM? 1 10IMBAIOT KO METKU BOJOIA.

CTaHOapTHEI PacTBOP MBIIIBAKA MACCOBOM KOHILEHTpAlMy | Mr/cM>: HABECKY MBINILIKA MACCOM
0,1000 pactBopstoT B 10 cM® cMecH KUCIOT IIpM HArpeBaHUU. PacTBOp IEPEBOIAT B MEPHYIO KOJIOY
BMecTMOCTBIO 100 ¢M3 ¥ HOMMBAIOT IO METKU BOLOIL.

CTaHIapTHEI pacTBOP CBHMHIIA MAacCOBOI KOHLEHTpalu 1 mMr/cM®: HaBecKy cBMHIA Maccoii 0,100 r
PACTBOPSIIOT IIPU YMEPEHHOM HATPEeBAHUH B 5 CM> a30THOI KUCIIOTHI, pa36aBIeHHOIT 1:5. PacTBOp IepeBomsT
B MEPHYIO KOJIOY BMECTMMOCTBI0 100 cM® U ZOIHBAIOT JO METKU BOIOI.

CTaHIapTHBI pacTBOP CYpbMBI MACCOBOM KOHILIEHTpauyu 1 Mr/cM®: HaBecky cypbMbI Maccoii 0,100 T
PACTBOPSIOT IIPY YMEPEHHOM HArpeBaHuH B 10 cM> cMecH KUCIOT. PacTBOp IIEPEHOCAT B MEPHYIO KOJIGY
BMecTUMOCTBI0 100 cM? ¥ JOIMBAIOT IO METKU COJITHOM KMCIIOTOM, pa36aBieHHOM 1:2.

MHoroaaeMeHTHBIN cTaHmapTHEIM pacTBop (MBC-1) amoMuHua, BUCMyTa, KaaAMWUA, MEIU, XeJe3a,
HUKEJSI ¥ IIMHKA MAaCCOBBIX KOHIIEHTpanuii 50 MKF/CMSZ HABECKM aJIIOMUHMS, BUCMYTa, KaaMWs, MEIU,
KeJjle3a, HUKe A U IMHKA Maccoit 1o 0,1000 T IToMeIIaoT B cTakaH BMECTUMOCTEIO 250 cM> M pacTBOPSIOT
TIpY YMEPEeHHOM HAarpeBaHMU B 25 cM> cMecH KUCIOT. T10TydeHHBII PACTBOP IIEPEBOLSIT B MEPHYIO KOJIGY
BMecTUMocThIo 2000 cM3, moGassaoT 50 M COMTHON KUCTOTH U TOTUBAIOT IO METKU BOJOI.

MHoT0371eMEHTHBIN cTaHAAPTHEIN pacTBop (MBC-2) MbIIIbSIKA, MHANS, CYPHMbI M CBMHIIA MACCOBBIX
KOHLEHTpauuii 50 MKT/cM>: B MepHyI0 Koiby BMecTMOocTho 200 cM® BBOmAT 1m0 10 cM® cTaHmapTHBIX
DPacTBOPOB MBIIUbAKA, MHIUI, CYPBMEL U CBUHIA Zo6aBisaioT 40 cM® COMAHON KUCIOTHL M JOJIMBAIOT IO
METKM BOIOH.

151 IpUTOTOBIEHNST PACTBOPOB ¢ M3BECTHRIMU KOHIIEHTPALIMAMU 3JIEMEHTOB HOIIYCKAETCH UCIIOJb-
30BaTh FOCYIAPCTBEHHBIE CTAHMAPTHBIE 00PAa3Ibl PACTBOPOB METAJLIOB.

6.3 IloaroroBka K aHanu3y

6.3.1 TIpuroroBjieHue PACTBOPOB CPABHEHMUSA I aHAIN3A HABECOK 0JI0BA MACCOM 5 T

PactBop cpasHenusa (PC-0) MaccoBoif KOHIIEHTpaLuuu ojioBa 50 Mr/cM’: HaBeCKy 0JIOBAa MACCOI 5 T
PACTBOPSIOT TIPU YMEPEHHOM HArPEBAHUU B 25 ¢M® CMeCH KUCIOT. I10JIydeHHBII pacTBOp NEPEeHOCAT B
MEpPHYIO KOGy BMeCTHMOCTEI0 100 M 1 IOIMBAIOT TO METKH Bozoit. PactBop PC-0 HCIIONB3YIOT B Ka4ecTBe
¢oHOBOTO pacTrOpAa.
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PactBop cpaBHennsa (PC-1) ¢ MaccoBoii KoHIeHTpawueit onoBa 50 Mr/cm> u o 1 Mkr/cM® amoMuHus,
BHCMYTa, KaaMus, MeIU, MBILIBSIKA, XeJie3a, MHIMS, HUKENIA, CYPhbMbl M LIMHKA: HABECKY OJI0BA MACCOU 5 T
PacTBOPAIOT IIPH YMEPEHHOM HATPEBAHUY B 25 CM> cMecH KHCTIOT. T10/TydeHHBIIT pacTBOP IIEPEHOCAT B MEPHYIO
Koy BMecTMocTbio 100 cM?, BBOmAT 10 2 cM> pactBopoB MDC-1 1 MDC-2 U HOIMBAIOT IO METKM BOOIL.

Pactsop cpaBHeHusa (PC-2) ¢ MaccoBoit KoHIeHTpaLueit onosa 50 mr/cm’ 1 o 2,5 MKr/cM? amomu-
HUS, BUCMYTa, KAIMKS, MEIU, MBIIIBAKA, JXeJjle3a, MHANUS, HUKEJISA, CYPbMBI U LIMHKA: HABECKY 0JIOBA MACCOM
5 T PacTBOPAIOT IIPH YMEPEHHOM HArpeBaHMH B 25 cM> cMecH KUCIOT. IToydeHHBIiT pacTBOp HIEPEHOCAT B
MepHYI0 K010y BMecTMocThio 100 cM?, BBomaT mo 5 cM? pactBopoB MDC-1 1 MBC-2 1 JOIMBAIOT 1O
METKHU BOJO.

PactBop cpasHenusa (PC-3) ¢ MaccoBoit KOHLeHTpauueit onoa 50 mr/cm® u 10 mxr/cm® cBuHna:
HABECKY 0JIOBA MAcCOit 5 T pacTBOPAIOT IIPH YMEPEHHOM HarpeBaHMH B 25 cM’ cMecH Kucitor. IomyueHHbit
PAcTBOP IIEPEHOCAT B MEPHYIO KOJIOY BMecTHMOCTbI0 100 cM?, BBOXAT 1 cM3 CTaHZapTHOTO PacTBOPAa CBMHIIA
M TOBOJAT O METKH BOIOIA.

6.3.2 TIpuroToBjeHMEe PACTBOPOB CPABHEHUA MUIS aHAJIN3a HABECOK OJI0BAa Maccoii 1 r

PacTtBopBI cpaBHEHMS IS aAHAJIM3a HABECOK 0JIOBA MAccoil 1 T' TOTOBAT aHAJIOTMYHO PACTBOPAM II0
6.3.1, pacTBOpSS HABECKY OJIOBAa Maccoii 1 T.

6.3.3 IlpuroToBiieHIE PACTBOPOB IIPOO

Hagecky aHamsupyemoii ipo6bl ooBa Maccoit 5,000 r (wiu 1,000 T B 3aBHUCHMMOCTH OT MacCOBBIX
JoJIEl IIpUMeceit) B BUIE CTPYXKM PACTBOPSIOT IPU YMEPEHHOM HArpeBaHMU B 25 cM® cMecH KUCIIOT.
PacTBOp IIEpEHOCAT B MEPHYIO K0JI6y BMeCTMMOCTBI0 100 cM3 1 HONMBAIOT IO METKY BOHOIA.

6.4 Ilposenenue anaansa

TloaroToBKy CIeKTpOMeTpa K BBITOMHEHWIO M3MEPEHMIT MMPOBOIAT B COOTBETCTBUU C MHCTPYKIIMEH
110 KCIUIyaTally U OGCIYKUBAHUIO ITpubopa.

WHcTpyMeHTaIBHbBIE TTapaMeTphl CIIEKTPOMETPA YCTAHABIMBAIOT B IIpeiesiax, 06eCceurBaIoNINX MaK-
CUMAJIbHYIO YyBCTBUTEIBHOCTD OIIpPeNeTIeHUS MacCOBBIX HOJIEil 3JIEMEHTOB.

PexomeHmyeMble aHaTUTIYECKKE TMHUU MIPUBEAeHB B Tabnuiie 6.

Ta6nruima 6 — PekoMeHIyeMBIE AHATUTUYECKIE TUHUN

HaumeHoBaHME 371eMEHTA JIIMHA BOJIHBI AHAJIMTHYECKOI JIMHUU, HM
ATrOMUHWTI 396,152
MEIIBSIK 193,696
Bucmyr 223,061
Wit 230,606
Kammvmii 226,502
Menn 324,754
Keneso 259,940
Huxkenn 341,476
CBuHerg 220,353
CypbMa 217,581
Hunk 213,856
O10BO — IHHUS CPaBHEHUS 266,120

Joryckaercst UCIOIb30BaHNE APYTUX AHAIUTHYCCKUX JIMHUIT TP YCIIOBUM ITOIyJYEHUS METPOJIOTH-
YECKMX XapaKTCPUCTHUK, OTBCUAIOIIINX TpCGOBaHI/U[M HACTOALICTO CTaHOapTa.

TlocnemoBaTesibHO BBOJAT B IDIA3MY PACTBOPHI CPABHEHMS U C IIOMOIIBIO CIIELIUAIBHOM IIPOrpaMMBbl
METOJAOM HAMMEHBIUUX KBAJPATOB CTPOST IPALyHPOBOYHBIE rpadKy, KOTOPbIE BBOAAT B JOJITOBPEMEHHYIO
maMare DBM B BuUlle 3aBUCUMOCTH.

MaccoByio KOHLEHTPAIUIO i-ro 25eMeHTa C;, MKT/CM?, OIpeAeNnsioT 1o dpopmyie

Ci =4 +BIi/ISn’ (1)
rae A, B — x03(pGOULMEHTH pErpeccri U i-To 3JIEMEHTA, OIIPEACIIIEMbIE METOAOM HAMMEHBIIX KBAIPATOB;
9
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I, — MHTEHCUBHOCTD CIIEKTPATLHON JIMHUY {-TO 3JIEMEHTA,;

Iy, — MHTEHCUBHOCTH JTUHUU CPaBHEHUA.

Pacteophl aHaIM3MpYyeMBIX IIPO6 IIOCIEOOBATEILHO BBOIAT B IDIA3MY U M3MEPAIOT MHTEHCHUBHOCTD
AHATUTHYECKUX JIMHUM OTIpene/IsIeMBIX SJIEMEHTOB. B COOTBETCTBUM C IIPOTPaMMON WIS KaXIOro pacTBoOpa
BEITTOTHAIOT He MEHee IBYX U3MEPEHUI MHTEHCUBHOCTY M BRIYUCIIAIOT CpeIHee 3HAUECHUE, II0 KOTOPOMY C
TIOMOIIBIO TPATYUPOBOYHO XapaKTEPHCTUKY HAXOISAT MACCOBYIO KOHILIEHTPALMIO 3JIeMeHTa (MKT/cM’) B
pacTBope IPOOHL.

6.5 O0pabdoTKka pe3yJbTATOB

MaccoByIo Jo0 ONpeaesieMoro aneMenrTa X B mpobe, %, BEUUCIIIOT 110 hopMyIie

cv
m 1000 - 1000 100, )

X=
rme C — MaccoBasl KOHIIEHTPAIIMS 37I€MEHTA B PACTBOPE TIPOOLI, MKT/CM?;
V — 06beM pacTBopa TIpoBhl, CM-;
m — Macca HaBeCKU IIpoOHI, T.

MaccoBbie JOU OIIPEAeIAeMbIX SIEMEHTOB B ITpobe 1 UX cpeaHeapuPMeTIecKIe 3SHAYCHU CUNTHI-
BAIOT ¢ YKpaHa MOHUTOPA WIM JIEHTHI TI€YaTaloIIeTO YCTPOMCTRA.

Yyer MacChl HABECKW, pa30aBiIeHUS IIpo0 M APYIUX IIEPEMEHHBIX I1apaMeTpOB IIPOBOIAT aBTOMATH -
YECKM HA CTaTuY BBEICHUS aHAIUTHIECKON IIPOTpaMMEI B KOMIIBIOTED.

3a pe3y/IbTaT aHaIM3a IIPUHUMAIOT CperHeapnPMeTHIeCKoe IBYX Pe3y/IbTaToB IIapa/UIeIbHBIX OIlpe-
JICJIEHUH, €CIM PacXOXIeHMe MEXIYy HUMY He IIPEBHIIaeT 3HAUSHNA HOpMaTHBa OIIepaTUBHOTO KOHTPOJISA
CXOIUMOCTH d, IIPUBEIEHHOr0 B Tabauie 7.

Ta6nuna 7 — HopMaTuBEL OIEPaTBHOrO KOHTPOJIS KAYeCTBA PE3y/ILTATOB aHaau3a (MpU JOBEPUTENIBHOM
BepositHocTH P = 0,95)

B mporieHTax

u HopMarue onepaTHBHOTO KOHTPOJIA Hopmarus
aVMeHOBAHHE y
JManasoH MAacCOBBIX JOJIEH 3IeMeHTa KOHTPOJIA
INCMCHTA CXOI[PI(]}/IOCTI/I BOCHpOI/I3BDOI[I/IMOCTI/I HOTPEIIHOCTH K
CBUHEII, BUCMYT, Ot 0,00005 xo 0,00010 BxIIOU. 0,00002 0,00002 0,00001
MBIIIBSIK, CYpPbM4, Cs. 0,00010 » 0,00020 » 0,00004 0,00006 0,00002
MHIAA » 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
AmroMuHMi, Xe- Ot 0,00001 mo 0,00010 BKMIOM. 0,00001 0,00002 0,00001
JI€30, HHUKENb, Kai- Cs. 0,00010 » 0,00020 » 0,00005 0,00008 0,00002
MMIA, MeIb, 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 pacxoXmeHUM PEe3YNbTATOB IAPA/UICIBHBIX OIpeAeIeHU Bojiee MOIyCKAEMOro aHAIN3 MPOGHI
ITOBTOPAIOT.

[Ipy TOBTOPHOM TIPEBHIIIEHNN HOPMATHBA OIIEPATUBHOTO KOHTPOJISA CXOMUMOCTH d BBISICHAIOT IIpH-
YYHBI, IPUBOAAIIUE K HEYIOBIETBOPUTEIbHBIM PE3Y/IbTaTAM aHAIN3A, M YCTPAHSIOT HX.

6.6 KoHTpoJib Ka9eCTBA Pe3y/IbTATOB AHAIM3A

KoHTponp kagecTBa pe3ynpraToB aHaiusza npoBomar rmo I'OCT 25086 u apyruM HOpMATHBHBIM
JTIOKYMEHTaM.

KoHTpoIIb TOYHOCTH PE3YIBTATOB AHAIM34 IIPOBOAAT HE PexXe OMHOIrO pasa B Mecdll, a TAKKE IOCIe
IUTUTEJIbHBIX ITEPEPHIBOB M APYTUX M3MEHEHUI, BIUSMIOIINX HA Pe3y/IbTAT aHAIIM3A.
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B xadecTBe HOpMaTUBA IIPU KOHTPOJIE TOYHOCTH MCITONB3YIOT 3HAYEHUS HOPMATUBA KOHTDPOJIA II0-
TpeltHOCTY K, NMpUBeAeHHBIC B Tabmuile 7.

HopMaTuBBI 0IlepaTUBHOTO KOHTPOJISA CXOMUMOCTY PE3YIBTATOB ABYX ITapajUIeIbHBIX ONpeneNieHui d
¥ BOCITPOM3BOIMMOCTH PE3Y/ILTaTOB aHanmu3a D 1puBedeHsl B Tabmuie 7.

TTIPUIIOXKEHUE A
(pekoMeHIyeMoe)

YciioBus NpoBeeHNs AHAJIN3A M TEXHMYECKHE XAPAKTEPUCTHKH IPHOOPOB

Tatauma A.l

Anmaparypa, KOHTPOJIUPYEMBIE ITAPAMETPHI Crnexrporpad CriextpoMerp
Tun npudopa HCII-28, UCII-30 M®C-4 (6, 8), ADC-36 (40, 41, 51)
T'eHeparop, Tur WUr-3, UBC-23, YI'®-1 (4) Wr-3, UBC-23, YI'D-1 (4)
Cwa Toxka, A 1,5—4,0 1,5—4,0
Emkocth, Mx® 0,005; 0,01; 0,02 0,005; 0,01; 0,02
HWHayktiBHOCTH, MI'H 0,01; 0,05; 0,15; 0,55 0,01; 0,05; 0,15; 0,55
AHATATHICCKUI TIPOMEXYTOK, MM 1,5-2,5 1,5-2,5
IupuHa mern, MM 0,015—0,025 0,015—0,025
Bpemst skcmiosunium, ¢ 20—30 5—20

IMPUJIIOXEHHUE B
(cripaBoIHOC)
Bubauorpadus

[1] TY 6-17-678—84  ®OTOIIACTUHKH CIIEKTPOrpadpuIecKue

[2] TY 48-0220-39—90 OnoBo BbIcOKO#t yncToThl Mapku OBY-0000

[3] TY 48-5-288—88  UylKH U CIUTKU U3 ATIOMHUHHS IUCTOTOM 99,999 % Mapku A 5

[4] TY 113-12-112—89 MBIIIBSIK METALIMYECKUI IS TOIYIIPOBOAHUKOBBIX COeIUHEHUIA, OC. 4.

IMTPUJIOXKEHUE B
(cripaBOYHOE)

HopMaTHBHBIH IOKYMEHT, AeiicTBYIOmMii Ha Teppuropuu Poccniickoiit Menepamuu

MU 2335—2003 TocymapcrBeHHAast cricTeMa OOeCIICUCHUS eIMHCTBA U3MepeHUA. BHYTpeHHMIT KOHTPOIb KadecTBa
Pe3yNbTaTOB KOMMYECTBEHHOTO XUMHUYECKOTO aHAIM3a
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