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M EXTOCYJTAPCTEBETHHTEH # CTAHIDAPT

0OJIOBO
MeToapl ATOMHAO-3MHCCHOHHOIO CIHEKTPAIBHOIO aAHAIH3A

Tin.
Methods of atomic-emission spectral analysis

Jdara seeaenns 2005—07—01

1 Obaacte npumeHeHns

Hacrosmmii CTAHIapT YCTAHABIMBACT MCETOIBI ATOMHO-3MMCCHOHHOTO CIICKTPAIBHOIC aHalnusa C
BOBGY)KI[CHI’IGM CIICKTPpa HMCKPOBBIM DA3DPAIOM H HHIYKTHBHO CBH3dHHOM IUIA3MOR I OlIIpeIcIICHHA
COICPXKAHMUA SNMEMCHTOE B OJIOBC.

2 HopMatupHBIE CCHLIKH

B HacTOsIIeM CTAHIAPTE MCIOIB30BAHE! CCHUIKH HA CICHYIONINE CTAHIAPTHL

T'OCT 8.315—97 TocynapcTBeHHAsI cMcTeMa obecneMeHNs eMMHCTRBA MaMepeHil. CTAHTApTHEE 06-
PAasIH COCTABA M CBOMCTB BeUIECTE H MaTepHaToB. OCHOBHBE MOMOKeHHST

I'OCT 61—75 Kucnora ykcycHad. TeXxHHISCKHAC YCIOBHA

T'OCT 83—79 Harputi yTaeKHCTEH. TeXHUIecKre YCIoBUS

TI'OCT 195—77 Harpuft cepHHCTOKHCIEIA. TeXHIMIeCKHe YCIOBHS

I'OCT 244—76 Harpug THOCYIL(MAT KpUCTAIUIMYeCKHA. TeXHIYeCKHE YCIOBHS

I'OCT 849—97 Hukenb nepBHYHEH. TeXHAYECKHE YCIOBHS

TI'oCT 859—2001 Menp. Mapku

I'OCT 860—75 Omopo. TexHHYeCKHE YCIOBHS

I'OCT 1089—82 Cypema. Texnadeckne ycroBHsS

I'OCT 1467—93 Kammuii. TexHHYecKHEe YCIOBHS

I'OCT 1770—74 llocyna MepHag nmadopaTtopHasd crekiigHHad. IHIWIHHIPE, MEH3YPKH, KOJIOHBI, Mpo-
oupkH. O0IIHE TEXHHYSCKHE YCIOBHA

I'oCT 3118—77 Kwuciora congHad. TeXHHYeCKHE VCIOBHS

I'OCT 3640—94 1lpHE. TexAMYecKHe YCIOBHS

I'OCT 3778—98 CpuHenl. TexXHUYECKHE YCIOBHS

I'OCT 4160—74 Kanwuii 6poMHcTEI. TexHUYeCKHE YCI0BHUS

I'oCT 4461—77 KwucmoTa azoTHad. TexXHH9IecKHe YCIOBHS

I'OCT 6709—72 Bona mucrrioiapoBaHHad. TeXHHYSCKHE YCIOBHS

I'OCT 9849—86 Ilopoimok xenesHbH. TexAWYecKHe YCIOBHS

ToCT 10157—79 AproH 1a3000pazHEI H XUAKUH. TeXHWIecKie YCIOBHS

I'OCT 10297—94 Wnanwii. TexHHY9eCKHE YCIOBHA

TI'oCT 10928—90 BucmyT. TexHAYeCKHE YCIOBHSI

IoCT 11069—2001 AmtoMHHMI MepBHIHBN. Mapkn

I'oCT 11125—84 Kucnora azorHasd ocoboH YMcTOTH. TeXxHHYIeCcKHEe YCIOBHS

I'oCT 14261—77 Kwucnota conssHasg ocoboH IHCTOTH. TeXHUIeCKHe YCIOBUS

T'OCT 15483.0—78 Omopo. Od1ue TpeDOBAHMAI K METOIAM AHANH3A

IoCT 18300—87 CnMpT >THUIOBHH peKTH(MOHKOBAHHBIH TeXHHYCCKHH. TeXHAYeCKHE YCIOBHS

Hzaxanne odgummansnoe
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I'OCT 19627—74 I'mopoxwHOH (TIapaTHoKCHOCH30I). TeXHHICCKIE YCIOBHA

I'OCT 19671—91 TlposomoKa BOTKGPAMOBAS IS MCTOUHHUKOB CBeTa. TeXHHUYeCKHe YCIOBUA

I'OCT 20298—74 Cwmonel HoHOOOMEHHEIE. KaTHOHHTEL. TeXHHUYECKHAS YCIIOBHSA

T'OCT 22306—77 MeTalXIe BHCOKOH H 0coBoH gHcTOoTH. O0IHe TpeGoBAHUA K METOIaM aHaIH3a

I'OCT 24104—2001 Becwl nadoparopHbie. O8IIHE TEXHIYSCKHES TPeDOBAHKS

T'OCT 25086—87 IlpeTHHIE METAIIH M WX CIITapel. OBImIHe TPpeOOBAHHMI K METOIAM aHAIH3a

TI'OCT 25336—82 Ilocyma m obopymoBanue TabopaTOpPHEIE CTEKITHHEIE. THITH, OCHOBHHIE MApaMeT-
PHL H Pa3MEpPEI

I'OCT 25664—83 Meton (4-MeTriiaMuHOMeHOICYIb(]AT). TeXHUICCKHE YCIOBHS

IOCT 29227—91 (M CO 835-1—81) Tocyna nadopatopHas cTekngaHHas. [THMeTKH rpanyupoBaHHEE.
Yacte 1. O6mme TpebGoBaHAL

I'OCT 30331.3—95 (MBK 364-4-41—-92) BIeKTPOYCTAHOBKH 3NaHui. Yacte 4. TpebopaHus 1o

IToCT P 50571.3—94 (MBK 364-4-41—92) obecnieueHUIO 0e30MACHOCTH. 3aIATA OT TODAKEHUS

SMEKTPHIECKHM TOKOM

3 O0ume TpedoBaHAA

3.1 Obmme TpeboBaHMa K MeTogaM aHamu3a — no N'OCT 15483.0, TOCT 22306, TOCT 25086.

3.2 Or1bop H noaroToKy npod onopa npopondar no I'OCT 860,

3.3 JImg ycTaHOBICHMS TPATyHPOBOTHOH 3aBHCHMOCTH HCIIOMB3YIOT HE MCHES TPEX CTAHIAPTHEIX
00pasIoB WIH CTAHIAPTHEIX PACTBOPOB C M3BECTHOM KOHIEHTPALIMEH 3TIeMEHTOB.

4 TpedoBaHug 0e3omacHOCTH

4.1 TIpn mpoBedeHHH AHAIH30B HEOOXOIHMO COOMIOIATE TpeDOBaHHI 0€30MACHOCTH MO
T'OCT 15483.0.

4.1.1 Ilpm McHONB30BAHAH H SKCIUIYAaTAIHH ICKTPOIIPHOOPOB H 3MEKTPOYCTAHOBOK B IIpoIiecce
NpoBeIeHNd aHANMKM3A clIegyveT codmonarh Tpedosanng 'OCT 30331.3.

5 MeTtoa aTOMHO-3MHCCHOHHOTO CHCKTPAJIBHOTO AHAIH3A
¢ BO30YX/NEeHHEM CNEKTPA HCKPOBBIM Pa3psioM

5.1 MeTtoa anaanza

MeTon ocHOBAaH HAa BO3OYXKICHHH CICKTPA HMCKPOBHIM DPaspaIoM C IIOCICOYIOIICH perucTpamHci
HM3TYICHAA CIICKTPATbHLIX IHHHH (hoTorpacdudccKuM HIIH (GOTOEKTPHICCKHM cIiocodomM. IIpu nposeae-
HHH aHAIH3a HCIONB3YIOT 33aBHCHMOCTE HHTCHCHBHOCTEH CIICKTPAIbHEIX JTHHHI 2ICMEHTOB OT HX COOEP-
JKaHHSA B IIpode.

MeTon obecneuHBaeT KOTHYECTBEHHOE OIpPENeNIeHNe BHUCMYTA, JKele3d, MEIH, CBHHIIA, CYPLMEl M
MEIIIBSKA B OIOBE BCEX MAPOK, KPOMC OJIOBA BRICOKOH YHCTOTHI, IIPH MAacCCOBOH HONE ONpPEIEIAcMEIX
3ICMEHTOB, %:

pucMyT — ot 0,0010 mo 0,162;

xemeszo  » 00,0044 » 0,062;

MeEIb » 0,0023 » 0,193;

CBHHEIT » 0,0073 » 0,94;

cyppmMa  » 0,0033 » 0,32;

MBIILIK » 0,0101 » 0,073

H MOMYKOIAYCCTBEHHOE OIpPEICICHHE AMIOMHHNA, HHKA W MEIIbBIKA IIPH MACCOBOH JOJIC MCHEE
0,01 %.

HonyckaeMble NOrPENIHOCTH PE3YILTATOB aHAIM34 MPHBEICHBI B TAbmAIE 1.
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Tabxmuma 1 — Hopwmbl NOrpenrHoCTH pe3yabTaToB anarnsa (pH A0BepHTETbHOIN BeposTHocTH P = 0,95)

B nponenTax

HarmveroBaniie saeMeHTa MuaIrasoH MaCcCOBRIX HOMEI SAeMeHTa HotryckaeMad IIOIPEITHOCTE +A

Ot 0,0010 no 0,0020 BruTiOY. 0,0008

Cg. 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

Ot 0,0044 go 0,0100 srorioq. 0,0019
Keneso Cg. 0,010 » 0,030 » 0,005
» 0,030 » 0,062 » 0,010

Ot 0,0023 go 0,0050 sxorroq. 0,0005

Cg. 0,0050 » 0,0080 » 0,0010

Mens » 0,0080» 0,0200 » 0,0013
» 0,020 » 0,060 » 0,006
» 0,060 » 0,193 » 0,014

Ot 0,0073 no 0,0200 Brutioq. 0,0026
Cg. 0,020 » 0,050 » 0,007
Cerren » 0,050 » 0,100 » 0,013
» 0,100 » 0,300 » 0,040
» 0,300 » 0,600 » 0,060

» 0,60 » 0,94 » 0,13

Ot 0,0033 mo 0,0080 BriTrOq. 0,0010

Cs. 0,0080 » 0,0200 » 0,0024
Cypema » 0,020 » 0,060 » 0,005
» 0,060 » 0,100 » 0,010
» 0,100 » 0,320 » 0,024

LY P—— Ot 0,0101 o 0,0400 srorroq. 0,0050
Cg. 0,040 » 0,073 » 0,010

5.2 Cpeactea u3MepeHHii, BCMoMOraTelbHBE YCTPOHCTRA, MATEPHANBI, PEAKTHREI, PACTBOPHI
Cnekrporpad kpapueprlii THIOB MCII-28, MTCII-30 mwin aHamorudHEE MPHOOPHL.
CnekrpomMetp THOR JIMC-36 (40, 41, 51), M®C-4 (6, B) 1M aHATOTHIHEIE TTPHOOPHL.
I'eneparop mckpl tHIOB MI'-3, UBC-23, ¥I'B-1 (4) win aHATOTHIHEIC TIPHOOPEL.
Mukpogoromerp M®-2, MA-100 WIH OpYrUX THIIOB.

Cnekrponpoekrop IIC-18, SP-2, A1CII-2 WM IpyTHX THIOB.

HanmasHHK HIN CTAHOK IJIS 3aTOYKH SIEKTPOIO0B.

Ileur TUrenbHAA WK My(EILHAS TI000T0 THIIA C TEPMOPETYISTOPOM.

CyIIHABHHEHA MmKadg Todoro THHA TS CYIIKH (POTOMIACTHHOK.

@DOTOKIOBETH WIN JPYyTasd Mocyna I obpaboTKn (BOTOILIACTHHOK.

Bonwsdpam o I'OCT 19671.

Turnu rpauToBLEE THOO rpadUTOIIAMOTHEIE ¢ KPBIIIKAMH.

H3noxXHHLA IS OTIHBKH 3IIEKTPOIOB KPYITIOTO cedeHHA JHaMeTpoM 8 MM 1 mHHo#i 70—80 MM Hian

IpyToit OpMEl B 3aBHCHMOCTH OT THIIA TIPHMEHISMOTO TIpHOopa.

Yram criekrpanbHEe Mapok OCY-7-3, C-2, C-3 B BHAe OPYTKOB THAMETPOM 6 MM.
CHHPT 5THIOBLIA peKTH(MPHKOBAHHLIA TexHudeckuil mo I'OCT 18300.
I'ocymapcTBeHHBIE cTaHIAPTHEE 0Opasme cocrapa omoBa I'CO 669-75—1'CO 672-75, craHnapTHELE

obpasis mpeanpuatig (COTD), paspaboranatie o FOCT &.315.

@orommactuHKy cnekrporpadmyeckue Tuios IIKPC-01, IIPC-02 unmm npyroro THIA, 06eCIeUHBAIO-

IAe HOPMAaJbHEIC ITIOTHOCTH IOYSPHEHHMH aHAMMTHYECKHX THHHHN, THHANH cpaBHeHHS H (GroHa 110 [1].

Boga muctummuposanHas no I'OCT 6709.
IpogBHTeNb, COCTOSIIMI U3 IBYX PACTBOPOB:
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PacrBop 1:

- MeTO (mapaMermiaMuaHodeHonrcyasdar) mo I'OCT 25664 — 2,3 1

- HaTpHH CepHHCTOKHCIHH KpucTaImHdeckdi mo I'OCT 195 — 26 1;

- THNpOXWHOH (mapamaokcndenson) mo I'OCT 19627 — 11,51

- BoIa IucTIIIHpoBanHag 1o IOCT 6709 — zo 1000 cm?®.

PacrBop 2:

- HaTpuil yrnekucnei 0e3pogHbid o 'OCT 83 — 42 1

- kanuil 6pomucteiil o 'OCT 4160 — 7 1;

- BozIa mucTIIHpoBanHas o TOCT 6709 — mo 1000 cm’.

Ilepen nmposABIecHUEM PACTBOPH 1 B 2 CMEIIMBAIOT B 00BLEMHOM COOTHOLICHHHK 1:1.

DuKCcaKHBIH pacTBOp:

- THOCYIb(aT Harpud KpucTammdyeckuii no I'OCT 244 — 400 1;

- Harpui cepHAcTOKUCHENT o I'OCT 195 — 25 1;

- KMcIoTa yKeycHast o TOCT 61 — 8 em?;

- Boma aucTIAposaHHast mo TOCT 6709 — mo 1000 cm?.

Honyckaercd OpUMEHEHHE MPOSBUTENS H (DHKCAXKA IPYTHX COCTABOB, HE YXYIIIAIOIMX KA4ecTBa
¢oTorpachIecKO PerucTpaliH CIIeKTPa.

5.3 TMoaroToBKa K aHAIHM3Y

5.3.1 TIpo®nl mig aHATH34 JOLKHBI OBITH B BHIC JHMTHIX CTEPXKHEH IHAMETPOM 8 MM, JIHHOI
35—80 mm.

Honyckaercd u3MeHsSTh GopMy 00pasig Npobhl B 3aBUCHMOCTH OT THIA MPUMEHSIEMOTO MPHOOPE.

5.3.2 IIpodH, MOCTYNAOIIHE HA AHAMHN3 B BHAE CTPYKKH, PACIIABIIIOT B MPEIBAPUTEILHO PA30TPe-
TOM TPa(ITTOBOM THTIE ¢ KPHINKOH mpn Temreparype 240 "C—250 *C mox c1oeM KaHHMDOIH 1 OTIHBAIOT
B H3JOXKHHILY B BHIC CTCPXHCH YKa3aHHLIX BHIIIE Pa3MEpOB.

5.3.3 B KadecTBe IPOTHBOMIEKTPOIOB A CTAHIAPTHEIX 00pasnos (CO) HCIIONB3YIOT COOTBETCTBYIO-
wuit CO, n1g npod — IeKTPod U3 COOTBETCTBYIONICH Mpobel ouioBd. Jonyckaered B KA4ecTBE MPOTHBO-
SMCKTPOIOB HCMIONB30BAThL YIONBHBIH CTEPKCHE, 3aTOYCHHEIH HA TUIOCKOCTL MM YCCUYCHHEIH KOHYC C
momankoi 1—2 MM HIH 3JRKTpoIn 13 Boikdpama mo I'OCT 19671.

5.3.4 Tlepern cheMKOM TOPIHI CTEP:KHEH aHATH3HPYEMEIX M CTAHIAPTHHIX ODPA3IIOB 3aTAYMBAIOT Ha
TUIOCKOCTE H IIPOTHPAIOT ciupToM. Ha 06paboTaHHOMA MOBEPXHOCTH aHATHIUPYEMEIX MIPO0 M CTAHTAPTHEIX
00pasioB He JOCKHO OHITE PAKOBHH, TPEINMH H IPYTHX Te(eKTOB.

5.4 Ilpopegenune aHaIH3a

5.4.1 IloaroroBKy cHeKTporpaca HIH CIICKTPOMETPA K IIPOBEISHHIO AHATH30B IIPOBOIAT B COOTBET-
CTBHH ¢ HHCTPYKITHEH 110 SKCIUTYATAITMH M ODCIY:KMBAHHIO MPHOOpA.

HcrouHIKOM BO30OYKICHHS CIIEKTPA ABIAETCS HCKPOBOM paspsim MeXKIY CTePKHIMH aHATH3HPYEMEBIX
00pasIoB H NPOTHBORIEKTPOOOB, MOTYIASMEIH OT HCKPOBOTO TeHepaTopa, paboTAINIIErO B PEKIME BEICO-
KOBOJIETHOH HCKDHL.

PesxxyiMbl paBoTH HCKPOBOTO TEHEpATOpa M IapaMeTphl paboThl cIeKTporpadwa HIH CHEKTPOMETPa
BEIOHPAIOT ONTHMANTBHEIMHA B 3aBUCHMOCTH OT THIA TPHOOpE.

YemoBus mpoBeIeHNs aHATH3a M TEXHHYECKHE XapaKTePHCTHKH IPHOOPOE MPUBEICHE B IPHIGKEHIH A.

PexkoMeHyeMble AHAMHTHICCKHE JIHHHN U JIMHUKA CPABHEHHS IPHBEICHB B Tabmuie 2.

Tadnumnma 2 — PekomeHnyeMble AHATHTHYECKIE THANH W JIHAWA CPABHEH IS
B nanomerpax

HB.I/MCHDBEIH'HC 3JeMEeHTa ,HJTI/]:HEI. BOJIHEBL AHAIITIMCCKON JITHII ,HJ'IIIHB. BOJIHBI JIITHII CPABHCHIIA
Buewmyr 306,77 Sn 322,35
259,90 Sn 322,35
“Keneso 302,06 Sn 322,35
358,10 Sn 322,35
Mep 327,339 Sn 322,35
Cpirrrent 283,30 Sn 276,17
206,83 Sn 236,82
CypoMma 231,15 266,12
252,85 236,82
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Oxonuanue mafiauyst 2
B HanomeTpax

HaIf[l\fICHOBElH'IfIC SMeMeHTa ,HIH/]IHS. BOHBL AHATHTITICCKOI T ,ID'II/]}[E[ BOJTHBI JJITHIT CPaBHCHITA
Mbroresk 234,98 Don
ATOMPET 308,21
396,10 B
213,90
Ik 330,20 —
334,50

HormyckaeTcd MCHONB30BAHHE IPYTHX aHATMTHYCCKHX JIMHWH TPH YCIOBHH IOMYYCHHS METPOIOTH-
TeCKHX XapaKTePHCTHK, COOTBETCTRBYIOIINX TPeBOBAHNAIM HACTOLIIETO CTAHIAPTA.

5.4.2 TIpoBeaecHHE aHAIN3A ¢ POTOrpapHUICCKOR perucTpalueii crekTpa

B kaccety cniekrporpacdga moMelnaoT (QOTOMIACTHHKHE ITBYX THIIOB: B ITHHHOBOIHOBYIO 9ACTE CIIEKT-
pa — tina I[IOC-01, B KOPOTKOBOMHOBYIO YACTE cekTpa — THHA ITOC-02,

CHeKTporpaMMBl CTAHIADPTHEIX OOpasloB H AHAIHM3HDYSMBIX IIPO0 CHHMAIOT HA OIHY H Ty K&
(POTOTLTACTHHKY.

Jmg KaxXgoit TIpobH W CTAHAAPTHOTO 00pasla CHUMAIOT He MeHee ABYX CIIEKTPOTPAMM.

DKCMOHUPOBAHHYIO (QOTOILIACTHHKY MPOABIIIOT, (PHKCHPYIOT, MMPOMEIBAIOT W CYIIAT.

IMonyueHARE (GOTOILIACTHHKH CO CIESKTPOTrPaAMMAMH YCTAHABIMBAKOT HA MHKPO(OTOMETD M H3MEpPI-
10T TIOTHOCTE TOYEpHEHNd AHANTHTHYICCKHX THHHN ONpeleldeMBIX SISMEHTOB M NHHHI cpaBHeHHd. B
KauecTBe THHHUHM CPABHEHHU HMCIOIL3YIOT IHHHIO OIOBA.

J1 MOTYKOMHYSCTBCHHOTO OMPEICICHAA ATIOMHHIS, IMHKA H MEIIBAKA (TIPDH MacCOBOMH T0JI¢ MCHES
0,01 %) BH3yambHO CPaBHHBAIOT IDIOTHOCTE MOYCPHCHHA AHATHTHYCCKHX NHHHH AMIOMHHHA, ITHHKA H
MBITITEAKA B CTAHIAPTHRIX 00pasnax npennpastas (COIL) u npodax.

5.4.3 IIposegeHNe aHATH3A ¢ (QOTOIMEKTPHUSCKON perucTpaITieii cekTpa

HHcTpyMeHTATBHEIE TTAPAMETPH CIIEKTPOMETPA YCTAHABIHBAIOT B IpeIenax, odeceTHBAIOIINX MaK-
CHMANBHYK) YYBCTBHTSIEHOCTE OIPEHCICHHS MACCOBBIX JOJNCH 3IeMEHTOB.

s Kaxmoi rpobel B CO perucTpUpPYIOT HE MEHES IBYX PE3YIIbTATOB H3MEPCHHIM.

g Kaxmol omnpefenseMoil MPHMECH ¢ BEIXOJHOTO HMAMEPHTEIBHOTO YCTPOIMCTBA CHEKTPOMETPA
CHHMAIOT TIOKA3aHM 3apeTHCTPHPOBAHHEIX 3HAYCHHH HHTCHCHBHOCTH M3TYICHH B CIIEKTPE CTAHIAPTHERIX
0o0pasloB A IIOCTPOSHUS TPATyHPOBOYHOrO rpaMka H Ipod I OLNCHKH COHEPKAHHA OIPEISIIAeMbIX
3IEMEHTOB TI0 3TOMY TpadHKy.

IIpu yopagiaeHHH CIIeKTpoMeTpoM oT DBM mokazaHHa 3apeTHCTPHPOBAHHBIX 3HAYCHHI HHTEHCHB-
HOCTH BBOIAT B IOJATOBPEMEHHYIO MaMATE KOMITBIOTEPA.

IIpy MOMYyKONMYECTBEHHOM OMPEICICHIH alIOMHAHHSA, IIMHKA WM MBIUBSIKA CPABHHBAIOT MOKA3AHHS
3APErHCTPUPOBAHABIX 3HAYCHHA HHTCHCHBHOCTH AHATHTHYCCKHX JIMHHHA ATIOMHHHSA, MHHKA W MEIIBIKA
B TIpode M cTaHmapTHOM ofpazie TpeanpusThs (COIT) Ha cOOTBETCTBYIONIYIO TIPHUMeCh, Telas TTONYKOTH-
YeCTBEHHYIO OLCHKY NPH HATHYHH 5THX BJIEMEHTOB B Ipoode.

5.5 QopadoTka pe3yaLTaToB

MaccoBHE I0MH 3/IeMEHTOB B aHAIM3HPYEMEIX IIPofax oIpeaeIoT 10 IPaAIyYHPOBOYHEIM IDA(QHKAM.
I TMOCTPOeHHA TPATYHPOBOUHEIX TPAhHKOB TIPHMEHIIOT METOI TPEX 3TATOHOB, TBEPIOTO TPATYHPOBOTI-
HOro rpadMKa, KOHTPOIBHOTO »TanoHd. 1Ipn obpaboTKe pelyabTaToB aHamM3a Ha DBM rpagyHpoBOYHLIC
rpaMKH MOTYT NPEICTABIATECA B BHIAC ITOJTHMHOMHHATBHBIX YPABHEHHI DAa3sHEBIX CTEIICHCSH.

IIpy nposeneHAN aHanu3a GoTOrpadUISCKIM METOIOM TPRATYHPOBOTHEIN rpadHK CTPOIT B KOOPIH-
Hatax: AS — IgC, roe AS — cpergHeapHdMETHYECKOS 3HAYCHHE PA3HOCTCH IUIOTHOCTH IOYEPHEHHI 5
AHAMTHYCCKHUX JIHHUAI ONPEOEHAEMEIX 3IICMEHTOR M 2JIEeMEHTA CpaBHEHH;  — ATTeCTOBAHHOS 3HAYCHHE
MACCOBOH JOMH OIpeneadeMoro saeMenTa 8 CO.

IIp1 hoTORIEKTPHICCKONM PeTHCTPAIIMH CIIEKTPa TPATYHPOBOTHEIE TPAGHKH CTPOST B KOOPIHHATAX:
N — 1gC, toe N — cpengHee 3HaYeHHE ITOKA3aHMI BEIXOTHOTO HM3MEPHTEIBHOTO YCTPOMCTBA MO KAKIOMY
CTAHIAPTHOMY 00pasly IMd KaXToH omnpenensgeMoi mpHMecH; { — aTTeCTOBAHHOE 3HAUYCHHE MACCOBOMH
IONMHN onpedensdeMoro amemMenTa B CO.

IIpu yrpapieHHH cICKTpoMeTpoM OT BBM KaimGpoBKY CHEKTPOMETPd W NOIYYCHHE PE3YIbTATOB
AHAMN34 IPOBOIAT B COOTBETCTBHH ¢ TEXHHMYSCKHM OIMMCAHHEM Ha MPHIATAEMOS K CHEKTPOMETPY Ipo-
rpaMMHOS 00ecTiedcHHe. Pe3ynIbTaTH NapalIeIBHBIX OIIPEICICHHH H HX CpeIHeapHpMETHISCKHAS 3HAYCHIA
CUHMTHIBAIOT C 3KPaHa MOHHTODA WIH MeYaTaI0IIETO YCTPOHCTBA.
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3a pesynepTaT aHAIH3a IIPHHHMAT cpelHeapHdMeTHICCKOS IBYX PesyIbTaTOB HapalIeNBHEX OIpe-
IeTCHAM, eclIi pacXoXIcHHS MeXKIY HHMH He IIPSBHINACT 3HAYCHHA HOPMAaTHBA ONCPATHBHOIO KOHTPOIS
CXOTHUMOCTH d, TIPHBEIEHHOTO B TAOMHIIE 3.

Ta6numa 3 — HopMaTHBHI ONEPATHBHOTO KOHTPONS KAYECTBA Pe3VIBTATOR aHATN3a (IPH JOBEPHTETRHO R
seposTrocTi P = 0,95)

B nporenrax

0 HopMaTHB oliepaTHBHOrO KOHTPONS Hopmarrm
aMMeHOBaHHE .
JHarasoH MaccOBBIX JOMeE S7eMeHTa KOHTPOIISA
SNEMEHTA CXOMMOCTH BOCIPOMSBOMMMOCTH | rorpermrioct K
d D
Ot 0,0010 zo 0,0020 sxmroq. 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
Buewmyr » 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 no 0,0100 sxmoq. 0,0020 0,0028 0.0016
Kereso Cs. 0,010 » 0,030 » 0,004 0,006 0,004
» 0,030 » 0,062 » 0,008 0,011 0,008
Ot 0,0023 no 0,0050 Bxomow. 0,0010 0,0014 0,0004
Cs. 0,0050 » 0,0080 » 0,0020 0,0028 0,0008
Menb » 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 Brroq. 0,0030 0,0042 0,0020
Cs. 0,020 » 0,050 » 0,005 0,007 0,005
Crtter » 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 no 0,0080 sximoq. 0,0020 0,0028 0.0008
Cs. 0,0080 » 0,0200 » 0,0030 0,0042 0,0020
Cypbma » 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 P—— Ot 0,0101 no 0,0400 sxmoq. 0,0050 0,0070 0.0040
Cs. 0,040 » 0,073 » 0,010 0,014 0,008

IIpu pacxoxIeHHH Pe3yIILTATOB NAPaIUICIBHEIX ONpEIeIcHUH Golee TOIMYCKASMOro 3HAYCHHA aHAIU3
MPOOH TTOBTOPSIOT.

ITpu MOBTOPHOM TIPERHIITIEHAN HOPMATHRBA OTIEPATHBHOTO KOHTPOJSA CXONHMOCTH ¢ BEISCHSIOT TIpH-
YMHBL, OPUBOISIIME K HEYIOBICTBOPUTEIBHEM PE3YILTATAM aHANM3A, H YCTPAHAKOT HX.

5.6 KonTpoas KauecTBa pe3yiasTaToB aHAIH3A

KonuTponbs KadecTBa pes3yIbTaroB aHamusa mpopogaT mo T'OCT 25086 m gpyruM HOPMATHBHEIM
JOKYMEHTAM.

KOHTPOJIB TOYHOCTH PE3YILTATOB AHANM34 IIPOBOIAT HE PEKE OTHOIO Pa3a B MECHL, 4 TAKXKE MOCIE
TIUTETBHEIX TIEPEPRIBOB M IPYTHX M3MEHEeHWI, BIHAIONINX HA PE3YALTAT AHATH3A.

B kauecTBe HOPMATHBA MPH KOHTPOJE TOTHOCTH PE3YILTATOB AHATH3A MCHOMB3YIOT 3HAUSHUS HOP-
MATHBA KOHTPONA MOTPEIIHOCTH MeTOTA aHANMH3a K, IpuBeIeHHEIe B TabIHIe 3.

HopMaTuBbl 0IEpaTHBHOTO KOHTPOIH CXOMUMOCTH IBYX PE3YNBTATOBR MaPAUISILHBIX ONpeNeIcHui o
M BOCIIPOM3BOIUMOCTH JIBYX PE3YJIBTATOB aHAM3a D NMpHUBEIeHE B Tabumie 3.
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6 MeTo0a AaTOMHO-3MHCCHOHHOTO CINIEKTPAIBHOI0 aHATH3a
C BOSﬁ}’)K,IlGHHEM CIEKTPA HHAYKTHUBHO CBA3AHHO NIA3MOIl

6.1 MeTon anaam3a

TI'OCT 15483.10—2004

MeTo OCHOBaH Ha BO30YXXICHHH CHEKTPA MHIYKTHBHO CBA3aHHOM IUIA3MOH C MOCHSIVIOIEH pery-
CTpanuei M3IYYeHHS CHeKTPaNbHEIX TUHHAN (GOTOEKTPAYECKAM criocoboM. TIpH NMpoBemeHWH aHATH3a
HCTOTB3YIOT 3aBUCHMOCTE WHTEHCHBHOCTEH CTEKTPATRHEIX THHHH 371eMeHTOB OT MX MACCOBEIX JIONeil B
npode. IIpody NMpeaBapUTENIbHO PACTBOPSIIOT B CMECH COSTHOM M A30THOM KHCIOT.

MeToa TpegHASHAYEH IS ONpedelleHNs MACCOBHIX MONEH CBWHIIA, ATIOMHHHS, BUCMYTA, JKenlesa,
HHIIHL, KATMHS, METH, MBEIEIKA, HUKENS, CYPBMEL 1 ITHHKA B OJIOBE.

JvanazoHsl oIpefeliTeMEIX MACCOBRIX JIOJICH IIeMeHTOR TIPHBEIeHE B Ta0mwre 4.

Taonwnma 4 — HH&HEIBOHBI OIPEneIAeMbIX MACCOBLIX JOJIEH JIEMEHTOB

B nporieATax

o JMamasod MACCOBBIX TOTEHT JHarmasoH MacCOBBIX TOMEIT
AriMEeHOBAHIE DJICMEHTA HaumnenopaHie 3meMeHTa
3JIEMEHTAa BJEMEHTA
CeuHenn Ot 0,00005 mo 0,01 (5) Mens Ot 0,00001 mo 0,01 (5)
» 0,005 » 0,25(1) » 0,005 » 0,051
ASTEOME FIT Ot 0,00001 mo 0,01 (5) MEITIBAK Ot 0,0005 go 0,01 (3)
» 0,005 » 0,05(1) » 0,005 » 0,05 (1)
Buewmyt Ot 0,0005 go 0,01 (5) Hukenb Ot 0,00001 mo 0,01 (5)
» 0,005 » 0,05(1) » 0,005 » 0,05(1)
Keneso Ot 0,00001 mo 0,01 (5) Cypbma Ot 0,0005 go 0,01 (3)
» 0,005 » 0,05(1) » 0,005 » 0,05 (1)
Wit Ot 0,0005 go 0,01 (5) Tk Ot 0,00001 mo 0,01 (5)
» 0,005 » 0,05(D) » 0,005 » 0,05(1)
Kammmit Ot 0,00001 mo 0,01 (5)
» 0,005 » 0,05(1)
Ipumeganue — (5) — onpenenerie nprMecel IPOBOLAT M3 HABECKH IIpoGEl Maccoit 5 r;
(1) — onpenenexwe MpuMeceil MPOBOIAT W3 HABSCKH MPOOH Maccoi 1 r.

JommyckaeMEle TTOTPEITHOCTH PEsYIRTATOR AHATH3A TIPUBEICHHE B TaGmuMIe 5.

Tabnuuma 35— Hopmbl MOrpemiHOCTH pe3yIbTaTOR agani3a (Ipu nosepuTeIpHoil peposTaoct P = 0,93)

B nponenTax

HanmeHoBaHUE BIEeMEHTA JarasoH MacCOBBIX OOMEH BIeMeHTa Joryckaemas TIGTPENTHOCTE +A
CBUHEI, BUCMYT, MBITIBAK, Ot 0,00005 go 0,00010 BT, 0,00001
CYpPLMA., WHINA 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
ANOMHHKHA, Xele30, HHKENb, Ot 0,00001 mo 0,00010 pxoroq. 0,00001
KanMitii, Menb, HHK 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
» 0,0050 » 0,0100 » 0,0010
» 0,0100 » 0,0500 » 0,0040
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6.2 Cpeacrpa H3MepeHHii, BcoMoraTelbHble YCTPORCTRA, MATEPHAIB], PEAKTHBLL, PACTBOPEI

ABTOMATHSHPOBAHHEIH ATOMHO-3MHCCHOHHHN CIHEKTPOMETP ¢ MHIYKTHUBHO CBI3aHHOM IITa3Moi B
KadecTBe MCTOYHHKA BO3OYKICHHWA CIICKTPA CO BCeMH NMPHHATIEKHOCTIMH.

Apron o I'OCT 10157,

Bech mabopaTopHBIE BEICOKOTO Knacca TouHocTH 1o TOCT 24104,

Kon6er MepHEEe BMecTHMOocTIo 100, 200 1 1000 cv® mo TOCT 1770.

IIMNeTKH rpaiyHpoOBaHHBIE BMECTHMOCTBIO 1, 2, 5 1 10 em® no T'OCT 29227,

CrakaHel BMecTHMOCTBIO 250 cv® o TOCT 25336.

MeH3ypKH BMecTHMOCTEIO 25 1 50 e’ mo TOCT 1770.

KonoHka s nony4cHHsS TeHOHH3HPOBAHHON BOIE ¢ KaTHOHHTOM KVY-2-8 o I'OCT 20298.

Kucnora azornag no I'OCT 11125, oc. 4., wim 11o I'OCT 4461, x. 4., OUHINCHHAS MSTOLIOM IIEPETOHKH.

Kucnora congnas mo TOCT 14261, oc. u., nmr mo T'OCT 3118, X. 4., ouHINeHHAT METOIOM TIePETOHKH.

CMech KHCIOT (COMTHOM H a30THOMH) B COOTHOMICHHA 3:1.

Qo8O YMCTOTON He MeHee 99,9999 % mo [2].

AmomuHIH Mapku A995 mo T'OCT 11069 mnan mapkn AS no [3].

Bucymyt mapku Br00 mo TOCT 10928.

IMoporoxk sxenezrsri Mapku [TKB-1 mo TOCT 9849 1imi xene30 BOCCTAHOBIEHHOE.

Wuamit metammmaecknii o TOCT 10297.

Kamvmit mapkn He Hioke K0 mo TOCT 1467,

Mens Mapki MOk mo TOCT 859.

MEMIBIK MeTATHYUeCKHHA 1o [4].

Huxkene no I'OCT 849 He nuke mMapku HI.

Onoso 1o I'OCT 860 ne Huxe Mapku Ol.

CpuHen Mapku Cl o I'OCT 3778.

Cypema o I'OCT 1089 He ke Mapku CY000.

Hunk no I'OCT 3640 ne Hmxe mapku 110.

CTaH7apTHEE odpasnkl coctaga onosa I'CO 669—T'CQO 672, cTaHmapTHHE 00pasibl MPETITPHITHS
(COII), paspadotannkie o T'OCT 8.315.

CTangapTHBIA PacTBOP MHIMSA MACCOBOH KOHLEHTpannH 1 Mr/cM’: napecKy MHIMsA Maccoi 0,1000 r
pacrBopsior B 10 cM3 coJBHON KHCIOTHL.

PacTBOp IEPEeBOIST B MEPHYIO KoMDY BMecTHMOcThI0 100 M M NOJIMBAIOT 00 METKH BOIOIL.

CTanIapTHLIH PACTBOP MBILIBAKA MACCOBOH KOHLEHTpAlMM 1 Mr/cM”: HaBecKy MBILIBHKA MAacCOi
0,1000 pactBopstioT B 10 cM’ cMecH KWCIOT TpW HArpeBaHMU. PacTBOp MepeBONST B MEPHYIO KOIOY
BMECTHMOCTBIO 100 cM? 1 IOMHBAIOT 10 METKH BOIOM.

CTangapTHLIA PACTBOP CBHHIIA MACCOBOH KOHUEHTpauK 1 Mr/cm’: HapecKy cBHHIA Maccoit 0,100 r
PacTBOPSIOT IPH YMEPEHHOM HATPEBAHHM B 5 CM° a30THO KUCIIOTH!, pa36asicHHOI 1:5. PacTBop repeBomsT
B MEPHYIO KOOy BMeCTHMOCTRIO 100 cM® 1 JOMHBAIOT MO METKH BOIOI.

CTaHJapTHRIA PACTBOP CYPHME MACCOBOI KOHIIEHTpamu# 1 Mr/cM’: HaBecKy cypbMEI Maccoii 0,100 T
PacTBOPAIOT IIPH YMEPEHHOM HarpeBaHuu B 10 cm® cMecH kucitoT. PacTBop HepeHOCAT B MEPHYIO KONOY
BMeCTHMOCTRIO 100 cM> M TOTHBAIOT TO METKH COMSTHOM KHCI0TOI, pazbaBaeHHON 1:2.

MHorosneMeHTHRI CTAHTAPTHEH pacTeop (MBC-1) anmfoMHHHS, BUCMYTA, KAIMHAS, MEIH, JKelle34,
HMKEIS M IMHKA MACCOBBIX KOHIICHTpalmii 50 MKI/cM’: HABECKH alIOMHHMH, BUCMYTA, KaJMHH, MEIH,
JKeesa, HUKSIS U ITMHKA Maccoii 1o 0,1000 T MoMeInaioT B cTAKaH BMeCTHMOCTEIO 250 ¢M® H pacTBOPSIOT
IIPH YMEPEHHOM HArPeBaHHMH B 25 cM® cMecH KUCIOT. I1oMydeHHEI pacTBOp NEPEBOIAT B MEPHYIO KONDY
BMeCTHMOCTBI0 2000 oM, 1o6aBisior 50 cM? cOMsTHOR KMCIOTH K IOJHBAIOT 10 METKH BOLOIL.

MHorosneMeHTHBI CTAHIAPTHEIN pacTRop (MBDC-2) MEIIBAKA, WHINS, CYPEMEL M CBHHITA MACCOBRIX
KOHIeHTpammii 50 MKr/cM>: B MepHYI0 Konby BMecTHMocThio 200 cv® BBOIAT Mo 10 cM® cTAaHIZAPTHEIX
PacTBOPOB MEIBAKA, HHINA, CYPBMEl M CBHHIA H0oGaBIA0T 40 cM® CONAHOH KHCIOTH M IOMHBAIOT IO
METKH BOIOI.

I IpHTOTOBIEHHS PACTBOPOB ¢ M3BECTHEIMH KOHICHTPAITHAMH 3IEMEHTOB JTOITYCKAETCI HCIIONb-
30BaThk TOCYTAPCTBCHHALIE CTAHTAPTHEIC 00paslbl pacTROPOB METAIIOB.

6.3 IloaroToBka K AHANH3Y

6.3.1 IIpuroTopneHNe PacTBOPOB CPAaBHEHMS I AHATH3A HABECOK OMOBA MACCOM 5 T

PactBop cpaphenng (PC-0) MaccoBoii KOHIOCHTpAUH oIoBa 50 MI‘/CMSZ HABECKY OJIOBA Maccoil 5 r
PacTBOPSTIOT MpPU YMEPEeHHOM HarpeBaHMM B 25 ¢’ cMecH KUcnoT. IIOMyMeHHHIH pacTBOp MEPEHOCST B
MEPHYIO KOTOY BMECTHMOCTEIO 100 ¢y 1 TOMHMBAIOT 10 MeTKH Bonoil. Pacteop PC-0 HCIIOMB3YIOT B KAUECTBE
(POHOBOTO PACTBODA.
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Pacrsop cpasnennsa (PC-1) ¢ MaccoBoi KoHIeHRTpannei onosa 50 Mr/cy® u o 1 MKr/cM® amoMuHns,
BUCMYTa, KaTMUsI, MEITH, MEIIIRIKA, Xele3a, WHIHS, HAKENS, CYPhME W ITWHKA: HABECKY OI0BA MACCOH 5 T
PacTBOPAIOT IIPH YMEPEHHOM HaIPEeBaHHH B 25 cv® cMecH KuenoT. ILoiy9eHHEI pacTBOD NEPEHOCAT B MEPHYIO
KOOy BMecTHMOCTEIO 100 ¢a’, BBOIAT 1o 2 cM® pacTBopoB MDC-1 1 MDC-2 ¥ ZOTHBAIOT 10 METKH BOIOM.

Pactpop cpasnenng (PC-2) ¢ MaccoBoil KoHIeHTpameil oxopa 50 Mr/cM® 1 1o 2,5 Mkr/cy® amomu-
HHs, BACMYTa, KaIMHWs, MEIH, MBIIIBAKA, JKEIe3d, HHIWS, HUKEIS, CYDBMEL H IIMHKA: HABECKY OJI0BA Maccoi
5 I paCTBOPAIOT IIPH YMEPEHHOM HAIPEBAHUH B 25 ¢M® cMecH KHCIOT. IToIy4eHHBIA pacTBOP IEPEHOCAT B
MepPHYIO KOTOY BMecTHMocThio 100 cM’, BBOmAT Mo 5 cM® pactBopoB MBC-1 n MDC-2 U nornBaioT 10
METKH BOIOM.

PacrBop cpasnenms (PC-3) ¢ MaccoBoi KoHUIgHTpanuei onosa 50 mr/cy® m 10 mkr/cm® cBunna:
HaBECKY O0BA MACCOH 5 T pacTBOPSTIOT TIPH YMePeHHOM HarpeBaHWH B 25 e’ emecn kucaoT. TTomye HABIH
DACTBOP TIEPEHOCAT B MEPHYIO KOIGY BMecTHMOcThIO 100 oM, BBOIAT 1 cM® cTaHAapTHOTO pacTBOpa CBUHIIA
H JTOBOTAT IO METKH BOJIOM.

6.3.2 IIpuroToBIcHHE PACTBOPOB CPABHEHHS I aHAIM3a HABSCOK OJIOBA MACCOM | T

PacTBOpE cpaBHeHHWS TS AHATH3A HABECOK ONOBA MACCOHM | T TOTOBAT AHATOTUYHO DACTBOPAM MO
6.3.1, pacTBopsga HABECKY OJIOBA Maccoii 1 r.

6.3.3 TIpHroTOBIEHHE PACTBOPOB TIPOD

Hagpecky anammsupyemMoii mpobEl oopa Maccoit 5,000 r (womm 1,000 T B 3aBHCHMOCTH OT MAacCOBEIX
Jomelt TIpuMeceit) B BHIE CTPYXKH PAcTBOPSIOT TIPH YMEPEHHOM HATpeBaHHM B 25 cM® cMecH KHCIIOT.
PacTBOp IEpeHOCAT B MEPHYIO KOIOY BMeCTHMOCTRIO 100 cM® W IONMHMBAIOT 10 METKH BOIOH.

6.4 Ilposenenne anaaniza

IloagroroBky crieKTpoMeTpa K BBINOIHCHHIO M3MEPECHHWH IPOBONST B COOTBETCTBHH ¢ MHCTPYKIIMCH
MO 3KCIUTyaTaluH U OOCTYy:KABAHHIO NMPpHOOPA.

HHCcTpYMEHTATBHELE TTAPAMETPH CIICKTPOMETPA YCTAHABIHBAKOT B IIPEIETax, 00eCcIcYHBAIOIINY MaK-
CHUMAaBHYIO YYBCTBUTEIBLHOCTE OINPENEICHAS MACCOBHIX ITONCH 3ICMEHTOB.

PekomeHIyeMEIC aHATHTHYCCKHES TMHWH TIPHBEICHE B TabIuIle 6.

Ta6nwuma 6 — PekoMmeHayeMble AHATHTHYECKIE THHWH

HamvenoBarie saemMeHTa JrHa BOHBL aHAMTIYECKON JIAHME, HM
ATIOMEFIT 396,152
Mbrrssax 193,696
Bucwmyt 223,061
Wit 230,606
Kapnoii 226,502
Menn 324,754
Keneso 259,940
Hikenrn 341,476
Caunerr 220,353
Cypbpma 217,581
Iurk 213,856
OnoBo — NMUHUA CpaBHEHNA 266,120

HoryckaeTcsT HCHOMB30BAHHE IPYTHX aHATHTHYECKHX JIMHHI MIPH YCIOBHH IOTYIEHHS METPOIOTH-
YeCKHX XapaKTepHCTHK, OTBEUAIONINX TPeDOBAaHHAIM HACTOSIIETO CTAHIAPTA.

IMocremoBaTeIBHO BBOIST B TIIASMY PACTBOPE CPABHEHWS H C TTOMOIIBIO CHEITHATEHON MPOrPaMMET
METOTOM HaHMEHBIINX KBaZpPATOB CTPOST IPaIyHPOBOMHEIE TPA(PHKH, KOTOPHIE BBOIIT B HONTOBPEMEHHYIO
nmaMaTh DBM B BHJIe 38 BHCHMOCTH.

MaccoByI0 KOHIIEHTPAIMIO i-To 3MeMeHTa C), MKT/CM?, OTIPENeNsioT 1o hopMyIe

C, =A+ Bl /I, (1)
rae A, B — KosM@UIACHTH perpeccHi I -T0 »IEMEeHTa, OIIpeIe/IgeMble MeTOIOM HANMEHBIINX KBaIpaToB;
9
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I; — MHTEHCUBHOCTE CIEKTPAILHOM JIMHUH i-TO IEMEHTA;

Iy, — MHTEHCUMBHOCTDL JIMHUH CPAaBHEHHS.

PacTBopH aHAMH3UPYEeMHBIX MPo6 IMOCIETOBATENBHO BBOIAT B IDIASMY M H3MEPSIOT HHTCHCHBHOCTH
AHATTUTHYSCKHX THHHIL OIpeIeIseMbIX SIeMEHTOB. B COOTBETCTBHH ¢ MPOrpPaMMOH I KaXKIOTO pacTBopa
BHIIIOMHAIOT HE McHES IBYX H3MEPSHHM HHTCHCHBHOCTH H BEIIHCISIOT CpelHeS 3HAYCHHE, II0 KOTOPOMY C
MOMOILBIO0 IPAIYHPOBOYHOH XaPAKTEPHCTHKHM HAXOOAT MacCOBYI0 KOHIECHTDALMIO 3IeMEHTa (MKI/CM’) B
pPacTBOPE MPOOHL.

6.5 OopadoTRa pe3yasTaToR

MaccoByO JOMO OIpeierseMoro sneMenTa X B npobe, %, BEMHCISIOT 10 (hOpPMYIe

cCV
X = 1000 - 1000 100> &
rne € — MaccoBad KOHLEHTPALMA 3IEMEHTA B DACTBOPE NPOOHI, MKI/CM>;
V — oBbeM pacTBOpa IIPOGH, CM;
m — Macca HaBeCKH MpoOH, T.

MaccoBHE IOTH OMPEICTICMBIX BIICMSHTOB B IIPo6¢ H MX cpeIHeapH(pMETHYCCKHS SHAYCHHT CIHTH -
BaOT ¢ 5KpaHa MOHHTOpPA HIH JCHTH NeYaTaiInero yerpoicTaa.

¥Y4er Maccel HaBecKH, pazdaBIcHHA IIPO0 M IPYIHX MEPEMEHHBIX IIAPAMETPOE IPOBOIAT aBTOMATH-
YeCKH Ha CTaIWH BBSICHHA aHATHTHYCCKOH MPOTPaMMEl B KOMIIBIOTED.

3a pesynepTaT aHAIH3a IIPHHHMAT cpelHeapHdMeTHICCKOS IBYX PesyIbTaTOB HapalIeNBHEX OIpe-
JEJACHHI, eCIIH PACXOJKIEHHE MEXKIY HHUMHU He IIPEBHINAET 3HAYECHHS HOPMATHBA OIEPATUBHOIO KOHTPOJIS
CXOTHUMOCTH d, TIPUBEIEHHOTO B TAOMHIIE 7.

Tabnuma 7 — HopMaTHBel OHEePATHBAOIO KOHTPOIS KATECTBA PEIVIIETATOR AHANN3A (IPH NOBEPHUTEEH O
eposTHOCTH P = 0,93)

B nporienrax

H HDpMELTI/]B OIIEPAaTHBHOIC KOHTPOIA HOpMaTIf[B
AIMMEHOBAHIIC 4
,HI/IEIHE[SOH MAaCCOBBIX OOJICII 3JICMCHTA KOHTPOJA
3JIEMEHTA CXO,HIA;JOCTI/I BOCTIDOI/ISBDOJII/]I\{OCTI/I [OTPeLIHOCTH K
CaiHeIl, BUCMYT, Ot 0,00005 mo 0,00010 sxmrog. 0,00002 0,00002 0,00001
MEIIIBAK,  CVPBMA, Cs. 0,00010 » 0,00020 » 0,00004 0,00006 0,00002
WHA I » 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
AIOMUHWAA, Xe- Ot 0,00001 go 0,00010 BxTIOY. 0,00001 0,00002 0,00001
J1e30, HUKeIh, Kaj- Cs. 0,00010 » 0,00020 » 0,00005 0,00008 0,00002
MU, MEOb, IIHHK » 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 pacxoXIeHHH PE3YIETATOB IMAPATUICIBHEIX OIPCICICHIE Dolce HOIYCKAEMOrQ aHalu3 IIPoOkH
MOBTOPSTOT.

IIpH MOBTOPHOM NIPEBRILLIEHUH HOPMATHBA OIEPATHBHOIO KOHTPOIS CXOIMMOCTH ¢ BBHISICHSIOT IIPH-
YHHBI, IPHBOIAINNE K HEYTOBICTBOPHTEIBHEIM PE3YIBTATAM aHATH3A, H YCTPAHIIOT HX.

6.6 KonTpoas KauecTBa pe3yiabsTaToB aHAIH3A

Konrpoibk KadecTBa pesy/IbTaroB aHaiusa IpopogdaT no I'OCT 25086 M IpyrHM HOPMATHBHEIM
TOKYMEHTAM.

KOoHTPOIE TOTHOCTH PE3YILTATOB aHATH3A IIPOBOOAT HE PEKe OTHOTO Pasa B MECAIl, a TAKKE TOCIC
INMATEIBHBIX NEPEPRIBOB U APYIHX U3MCHEHWH, BIMAIOLINY HA PE3VIILTAT aHATHU3A.
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B xagecTBe HOPMATHBA TIPH KOHTPOJIE TOTHOCTH WCTIONB3YIOT 3HAYSHHUS HOPMATHBA KOHTPONIS TO-
rpeniHocTH K, IPHUBEIeHHBIE B TA0THIE 7.

HopMaTHBEl ONEpaTHBHOIO KOHTPOIH CXOIMMOCTH PE3YIBTATOB JIIBYX MMaPa/UIeIbHBIX ONPEIEICHUH
H BOCIIPOH3BOIMMOCTH Pe3y/ILTATOB aHaATh3a [) MpuBeleHE B Tabnume 7.

I[IPUIOXEHHE A
(peKoMeHITyeMoe )

Yenopus NpoBeeHHA AaHAIN3a H TeXHHYeCKHEe XapaKTepHCTHKH npnﬁopon

Tacenrwma A.l

Armiaparypa, KOHTPOTUPYeMbIe TTapaMeThI Crextporpad CriekTpoMeTp
Tun npudopa HCII-28, UCII-30 M®DC-4 (6, 8), IPC-36 (40, 41, 51)
Tenepatop, THI HT-3, UBC-23, VI'D-1 (4) HT-3, IBC-23, ¥I'9-1 (4)
Citna Toka, A 1,5—4,0 1,5—4,0
Emxoctb, Mxd 0,005; 0,01; 0,02 0,005; 0,01; 0,02
HunykrusrocTts, MIH 0,01; 0,05; 0,15; 0,55 0,01; 0,05; 0,15; 0,55
AHATATHYECKHH TTPOMEKYTOK, MM 1,5-2,5 1,5-2,5
HTupwna men, My 0,015—0,025 0,015—0,025
Bpems skcnozunmm, ¢ 20—30 5—20

MIPHUIOXEHUE B
(cripaBogHoOE)
bubanorpadma

[1] TY 6-17-678—84  POTOIIACTHHKI CIEKTPOrpadHIccKIIe

[2] TV 48-0220-39—90 OnoBo BbICOKOH yncToTH Mapku OBU-0000

[3] TV 48-5-288—88  UymKe W CIHTKH H3 ATIOMIHAA 9ACTOTOH 99,999 % Mapkm A 5

[4] TV 113-12-112—89 MBIIILAK METATTHYECKHI AT TOAYTPOBOTHUKOBBIX COCAMHEHMI, OC. 4.

IIPHUJIIOKEHUWE B
(cipaBogHOE)

HopMaTaBHLIA I0OKYMenT, AelicTRyomuii na Tepparopud Poccuiickoit Menepanun

MH 2335—2003 TocymapcTBeHHAA cHCTEMA OOecnedeHNd eHHCTBA U3MEPeHN. BHYTpeHH I KOHTPOEL KAYeCTRa
PE3VILTATOR KOMHYECTBEHHOrO XHMHIEeCKOTO AHATH3A
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