I'OCT 9853.24—96

MEXTOCYIOAPCTBEHHBHNU CTAHIAPT

-

TUTAH T'YBUYATBIN

CrieKTpajibHBI METON onpeesIeHns BaHAINA, MApraHna,
XpoMa, Meau, HMPKOHUSA, AJTIOMHHHAA, MOJIMOIEHA, 0JI0BA,
Marausa 4 Boabgpama

H3panne ouumaisroe

B3 11—-99

MEXTOCYJIAPCTBEHHbBIN COBET
MO CTAHIAPTU3AIIH, METPOJIOTN M1 CEPTH®UKALIMN
Munck



T'OCT 9853.24—96

Ipenucnosue

1 PA3PABOTAH MexXrocyIapcTBEHHBIM TEXHUYECKMM KOMUTETOM No cTaHzaprusauuy MTK 105,
VKPaHCKHUM HAYJHO-UCCIENOBATENBCKUM U MPOEKTHRIM MHCTUTYTOM THTaHA

BHECEH TocynapcTBeHHBIM KOMHTETOM YKPAUWHBI 110 CTAHJAPTU3AIUH, METPOJIOTHH U cepTUQUKALMU

2 TIPUHSAT MexrocynapcTBeHHbIM COBETOM MO CTAHAAPTH3ALUK, METPOJIOTHU M cepT(dUKanu

(ipotokon Ne 9 ot 12 anpesst 1996 .)

3a TIIPUHATHE MTPOTOJIOCOBAINL

HaumeRoBaHKe rocyapcTBa

HaumeHoBaHHe HAUMOHAIBHOIO OpraHa Mo CTaHgapTU3alury

AsepbanmmkaHckas Pecniybnnka
Pecnyonuka benapycs
Pecrry6nmka Kasaxcran
Poccuiickass Oeaepaums
TypkmeHucTan

YKpanna

AzroccraHmapT

Toccranpapt benapycu

Toccranpapt PecnyGnuku KasaxcraH

Toccrannapt Poccun

I'naBHas rocylapcTBeHHasd MHcnekuus TypxmeHucraHa
ToccranaapT YKpauHbl

3 MMocranosnenueM IocyaapcTseHHoro komutera Poccuiickoit ®Penepauuu 00 CTaHIAPTU3ALMM U
merposiorun ot 19 oxrsa6pst 1999 r. Ne 353-cT MeXrocysapcTBeHHBIN CTaHIAPT TOCT 9853.24—96 sBeneH
B JIE/iCTBME HEIIOCPECTBEHHO B KAYECTBE rOCYIAPCTBEHHOrO cTaHaapra Poccuiickoi ®enepauyy ¢ 1 uions

2000 r.

4 BBEIEH BIIEPBLIE

© WIIK WznarensctBo cranaapros, 2000

Hacrosiuii CTaHiapT He MOXET OBITh MOJHOCTBIO WM YaCTUYHO BOCIIPOM3BEJCH, TUPAXUPOBAH M
pacIpoCTpaHeH B KayecTBe ohULMAILHOTO U3aHus Ha Tepputopun Poccuiickoit ®enepauun 6e3 paspe-

medms ToccraHpapra Poccuu
11



T'OCT 9853.24—96

Conepxanue
1 O0HACTD TMPUMEHEHMS . .« o o o o ot ittt e e e e it et e e e ettt e e 1
2 HOPMATHBHBIE CCBUIKH . . .« o v vttt it ot v et e et et e e e e e 1
3 OOILHE TPEOOBAHMI .« - o ot vttt ettt e it ettt e e 2
4 CpeacTsa U3MEPEHUI M BCIIOMOTATENBHBIC YCTPOUCTBA. . o« oot et et e e 2
5 TlopsioK MOJATOTOBKY K MPOBEAEHMIO M3MEPEHUM . . . . . .o oot 3
6 TlopsageK MPOBENEHUS UBMEPEHMM . . . . . .ottt e e 4
7 O6paboTKa PE3YNBTATOB M3MEPEHMM . . . . .o oottt 4
8 JlomycTUMasi IIOTPELIHOCTD UBMEPEHMM . . . . . . oottt e e 6
9 TpeGOBAHMA K KBATMDUKALIM . . . . . oo ov v vt n oot et e e e et e e e e e s 7

111



rOCT 9853.24—96

M EXTOCY1APCTUBEHHIBH CTAHIAIAPT

TUTAH I'YBYATBHIN

CuexTpajibHbIA METO/ ONpe/ie/ieHHs BaHAINS, MAPraHua, XpoMa, MeIH, IIMPKOHHA, aJIOMHHHA, MOIHOAeHA,
0J10Ba, MarHusA U BoJb(paMa

Sponge titanium.
Spectral method for determination of vanadium, manganese, chrome, copper, zirconium, aluminium, molybdenum,
tin, magnesium and tungsten

Hara ssenenusa 2000—07—01

1 O6nacTb npuMeHeHNns1

Hacrosmuii craHgapT yCTAHABJIMBAET CMHEKTPATBHBIA METOJ OIpeAe/eHUs CONEpPXAHMUS BaHAIMSI,
MapraHua, Xxpoma, Melid, [IUPKOHUs, ANIOMUHMSA, MoNnbIeHa, 0JI0Ba, MarHus U Bolbdpama B rybyaTom
(Merayungeckom) turade o ['OCT 17746.

MerTox ocHOBaH Ha BO30YXIECHUW aTOMOB THTaHAa M ONPEACNSIEMBIX 3JICMEHTOB B JYTOBOM paspsic
WIK B BBICOKOYACTOTHOM MHIYKLUUOHHOM IUIa3Me, PasfoXeHUU UITyYeHHs B CIeKTp, (ororpaduieckoit
win GOTOINEKTPUIECKON PErMCTPAUNUN AHATUTHYECKUX CUTHANOB, MPOIOPIMOHATBHBIX WHTEHCHBHOCTH
wiy jgoraprdMy MHTEHCHMBHOCTH CIIEKTPATLHBIX JMHMI U MTOCIEAYIOLIEM OIPENeJIEeHUH MAacCOBOM JONU
3JIEMEHTOB B 0Dpasiie ¢ IMOMOIIBI0 MPAXyUPOBOYHBIX XapaKTEPUCTHUK.

MeTon, MO3BOJIAET OINPEALIAT:E MACCOBBIE JOJM 3JIeMEHTOB, %:

Ba"agus ot 0,002 mo 0,2,
Mapranua » 0,002 »
xpoma » 0,005 »
menu » 0,002 »
uupkonust » 0,005 »
amoMuaus » 0,005 »
moiaubnena » 0,005 »
oopa » 0,002 »
marHust » 0,002 »
ponbpama » 0,02 »
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2 HopmaTuBHbIE CCHLIKH

B HacTosiLEeM CTAHIAPTE UCIOJIB30BAHbl CCHUIKM HA CJIEYIOIIMe CTAHIAPTHI:
FOCT 83—79 Harpuii ymiekucabiid. TexHu4eckre ycaoBuA

I'OCT 195—77 Harpuii cepHNCTOKMCIBINA. TeXHIMYECKHE YCIOBHS

T'OCT 244—76 Hatpusa tvocynbdar KpucTayUIHIecKuit. TexHUYecKue ycloBust
T'OCT 2789—73 lllepoxoBaTocTh ITOBEpXHOCTU. [lapaMeTpbl M XapaKTepUCTHKH
T'OCT 4160—74 Kanuit 6poMucTbiil. TeXHMYECKUE YyCIOBUS

TOCT 4328—77 Harpust ruipookuch. TeXHUYECKHE YCIOBUS

I'OCT 4461—77 Kucnora a3oTHas. TexHUUECKUE YCIOBUS

T'OCT 6709—72 Bopa muctwuidpoBaHHas. TexHUUECKUE YCIOBUS

T'OCT 9853.7—96 Twuran ry6uarsiif. Meron omnpelneieHUs aJllOMUHUS

I'OCT 9853.11—96 TutaH ryGuarbiii. Meron onpefeieHUs Meau

TOCT 9853.12—96 TuraH ry64ateiif. Merox onpencncHust IIUPKOHHUSI

TOCT 9853.13—96 Turtan ry6yatsiii. MeTox onpeneseHUs 0JoBa

T'OCT 9853.14—96 Twurau rybuarsiif. MeTon ompelesieHUsT MarHusi

TOCT 9853.15—96 Turau ryGyaterii. Meron omipeneneHust MonxnbaeHa

H3ganne odpunnambhoe
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I'OCT 9853.16—96 Turau ry6uatslit. Meton onpeaeierus sojbdpama
TOCT 9853.18—96 Turan rybuarsiii. Metoa ornpeesieHysl MapraHia
IOCT 9853.19—96 Turad ry6uyatbiii. MeTox onpelefieHUs] XpoMa
T'OCT 9853.20—96 Turad rybyaTsiit. MeTos olipele/ieHUs1 BAHAAMS

I'oCT 10157—79
I'OCT 14261—77
I'OCT 17746—96
rOCT 18300—87
FOCT 19627—74
[OCT 2124189
rOCT 23780—96
[OCT 25086—87
['OCT 25664—83
I'OCT 28498—90

ApProH ra3oo0pasHbiil ¥ XUaxuil. TeXHu4yeckue ycnoBus

Kuciora consinag oco6oil yucToThl. TeXHUYECKUE YCIOBUS

Turan rybyaTeiii. TexHuyeckue yciioBUs

CriupT 3TWIOBbIH peKTUGUKOBAHHBINA TEXHUYECKMHA. TexHUYeCKne yCa0BUs
I'npoxyHoH (riapanuokcubenson). TexHuyeckue ycaoBus

TTuHueTs! MeguuuHcKkre. OOLve TEXHUUSCKHe TpeboBaHUS 1 METOIbI UCIIbITAHUI
TuraH ry6yartbiit. MeTonsl oTOOpa ¥ MOLTOTOBKU 11pob

LiseTHble MeTaUIbl U MX cruiaBel. OOluye TpeGoBaHUsl K METONAM aHaIU3a
Meron (4-metunamuHodeHon cyabdar). TexHuyeckue yCIoBHsI

TepMOMeTPH XUIKOCTHbIE CTeKJIsTHHBIE. Oble TexHudeckue TpeGoBaHus. Me-

TOJIbI MCIIBITAHUH

TOCT 29298—92 TkaHu XJOMYATOOYMaXHble W cMelllaHHbIe ObITOBbIe. OOLLME TEXHUYECKHUE YCIOBUS

3 OO0ummue TpeboBaHus

3.1 O6uwme Tpebosanus K Meroay aHanmuza — 1o [OCT 25086.

3.2 Ot6op u moaroToBKy npob nposoast o F'OCT 23780.

3.3 3a pesyabraT aHaNM3a NPUHMMAIOT cpeaHee apU(pMETHYeCKOe 3HAa4yeHHE Ppe3YJbTaToB IBYX
orpeneaeHun.

3.4 JIist ITOCTPOEHMSI FPAnyUPOBOYHBIX TpahMKOB UCIIOB3YIOT CTaHAAPTHbIE 06pasLibl. Kaxias Touka
rpasyupoBOYHOro rpadyKa CTPOUTCS MO CPeIHEMY api(METHYECKOMY PE3YJIbTaTOB [BYX W3MEPEHUH.

4 CpencTsa M3MepeHHii ¥ BCHOMOraTebHbIE YCTPOHCTBA

4.1 OOuero Ha3HAYCHHUA

ToxapHsiit craHok TB-16 1M aHaJTOrHIHBIE CTAHKH.

Pesupl TOKapHBIE.

KOMIUIEKT CTAHAAPTHLIX 00pa31loB A1ana3oHaMy IIPUMECHBIX 3JIEMEHTOB, OXBaTbIBAIOLUMMU MpPe/IesIbl
comepxaHuii aneMenToB B TuTaHe (tuna [CO ¥Y1-92—Y6-92 no peectpy INoccranpapra YKpauHsl Win
Ne 6493-92—6498-92 no peectpy 'occrannapra Poccun).

DraHos (CIUPT 3TWIOBHINA) pekTuduKoBanHbl TexHudeckuit no FTOCT 18300.

Bs3b, 6atuct no F'OCT 29298.

4.2 Tlpu Bo30yXIeHMH CHEKTPa B JYTOBOM paspsiie

Criextporpad kBapuesbiii cpeaHeit qucniepeuu tuna MCIT-30 win aHanoruynbie npubOpsL.

Ycranoska dotoanekrpuyeckas tuna JPC-36 unt MPC-8 jubo aHasornyHele nprudopsl.

I'enepaTop ayru nepemenHoro roxa YI'9-4 v UBC-28 nubo aHanoruyHble npuGopbl.

YCTaHOBKA [UIsl 3aTOYKH YIOJBHBIX 3JEKTPOIOB.

MNMuuuet no 'OCT 21241.

Cnextpornpoekrop timna [1C-18 wiu CIII-2 1ubo anaroruynble npubOpsI.

Muxkpodoromerp tuna M®-2 win UPO-460 1ubo ananoruyHele IIpUOOpHI.

VYIIM CrIeKTpanbHble MApKu oc.4. 7—3 wid oc.4. 7—4 n1uamMeTpoM 6 MM 110 JeiCTBYIOILEMY HOPMA-
TUBHOMY OKYMEHTY.

doTormiacTMHKY crniektporpadudeckue tarnos 1, BC, YOI, NOC-01, OPC-02, NMPC-03 no
AEHCTBYIOIIEMY HOPMAaTHMBHOMY JIOKYMEHTY WIHM (OTOIIACTUHKY JI060ro THITA, 0becreyuBarolue Hop-
MaJIbHBIE [TOYEPHEHMS AHAIUTUYECKMX JIMHUHA.

DOoTOKIOBETHI WIHM APYTHe cocyisl st 06paborkn (OTOILIACTHHOK.

TepMoMeTp nabopatopHslit o TOCT 28498.

TIposBUTEND.

PacTrop A:

- Boma aucTwuiMposanHas o I'OCT 6709 — no 1000 cm3;

- meton no T'OCT 25664 — 1 r;

- HaTpus cynbGUT (HATpHUii cepHUCTOKUCIBIN) Oe3oanbtii mo TOCT 19526 r;

- ruppoxuHoH rio TOCT 19627—5 r.
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Pactop b:

- Boja nuctwutmposanHas 1o FOCT 6709 — no 1000 cm3;

- HaTpus xapOboHaT (HaTpuil yriekucnsiil) 6e3soasblit no FOCT 83 — 20 1;

- kanusi bpomun (kanuit 6pomucteiit) mo 'OCT 4160 — 1 r.

Ilepen nposieneHueM pactsopbl A u b cMEWIMBAIOT B 06BEMHOM OTHOLIEHMH 1 : 1.

Dukeax:

- Boja nuctwutposarHas 1o [OCT 6709 — go 1000 cM3;

- tuocynbdart HaTtpus o FOCT 244 — 300 r;

- HaTtpus cynbdUT (HATPUW CEPHUCTOKUCIBIN) 6e3sonubiit mo T'OCT 195 — 26 1.

4.3 HNonyckaercs NpUMEHEHHWE MPOSIBUTENST U DUKcaXa JPYTHX COCTABOB, HE YXYAILIAIOWMX KAauyecTha
dororpaduyeckoil perucTpalluu CrieKTpa.

4.4 Tlpn Bo30YKIEHHH cHEKTPa B BLICOKOYACTOTHOM MHIYKIMOHHOM IIazMe

ITnasMeHusiit ciektpoMerp PS-4 dupmer BAIRD (Hunepnanapr) wiv aHanornyHsle IpUOGOpHI.

AproH nio 'OCT 10157.

Kucnora consiHas oc.4. mo 'OCT 14261, pazbasnennas 1 : 1.

CTaHmapTHBIE PACTBOPHI ONpelie/IAeMbIX 3J1EMEHTOB.

IM'uapoxkenn Hartpusi no FTOCT 4328, pacteop MaccoBoit KoHueHTpaLuu 200 r/mvs.

Kucnora asornasi mo TOCT 4461, p = 1,49 r/cm3.

Bymara MHAMKATOpHAS KOHIO [0 AEHCTBYIOLIEMY HODMATHBHOMY JIOKYMEHTY.

5 Iopanox nMOoAroTOBKM K MPOBEJEHHI0 H3MepeHHid

5.1 llpn Bo30yKHeHNM CrieKTpa B AYTOBOM pa3psie

st aHanusa GepyT nuThie 006pa3ibl, NOATOTOBIEHHbIE JUIS IIPOBEACHUS MEXAHHYECKHUX UCIILITAHU.

Boane#icTuio Ayrosoro paspsiaa NMOABEPraloT IJIOCKYIO TOPLEBYIO HAM GOKOBYIO ITOBEPXHOCTL Ipod
W CTAHOAPTHBIX 06pasLoB.

AHaJIN3MPYEMYIO TTOBEPXHOCTD TILATEALHO 006pabaThiBalOT YUCTOBBIM PE3LIOM Ha TOKAPHOM CTAHKE C
1L1€pOX0BATOCThIO 0OpabaThiBaeMol nosepxHocT Ra He Gonee 2,5 mxMm mo T'OCT 2789, ocTpsie KpoMKH
yaasiioT (cHUMaoT ¢acKy) ¥ NMpoTUPaloT Osi3bl0, cMOYeHHOl sTaHoNoM. Ha moBepXxHocTH 06paslioB He
IOTIYCKAlOTCs PAKOBHUHBI, TPELUHbBI, HEMETALIMYECKUE BKIIOYEHUSI K APYTHe AehEKTEL.

CrannapTHbie 00pasup guamerpoM 20 MM, utnHOM 50—100 MM IOATOTaBIMBAIOT K aHAIM3Y TAK XKE,
KAaK U aHAJIU3UpyeMble MpoObl.

CriekTpajibHbI€ YIIM — CTEPXKHU IUaMeTpoM 6 MM, PUMEHSIEMbIE B KauyecTBe [TPOTHUBOJIEKTPOIOB,
JOJUKHBI ObITh 3aTOYEHBI Ha YCEYEHHBIH KOHYC ¢ yIiioM IpH BepiuHe 60° + 3°. BepiuuHa KoHyca Jo/okHa
OBITb Cpe3aHa I10 IJIOCKOCTH, MEPIEHINKYAIPHONU K OCH CTepXKHS Tak, 4ToObl 06pa3zoBaiach IUIONIAIKA
nuametpoM (1,0 £ 0,1) Mm.

5.2 Ilpu BO30yXKIeHMH CHEKTPa B BHICOKOYACTOTHOM WHIYKIHMOHHOM Ija3Me

Ilpy onpeneneHU MACCOBBIX HOJeil BaHaqWsi, MapraHiia, XpoMmd, Menu, LUPKOHUS, WIIOMUHUA,
MonubieHa, 0JIoBA U MATHUS HaBecKy rybuaroro (MeTaIMYECKOro) TuTaHa maccoit 1,0 r momemaior B
KOHUYECKYI0 KoJIby BMecTMMOcTbI0 100 cM3, mpuiuparor 70 cM? constHO# KUCIOTHI, pa3GaBieHHOM 1 : 1,
M PacTBOPSIIOT [PH HArpeBaHUHU. 3aTeM pacTBOP OXJIAXKIAIOT, NIEPEBOIAT B MEPHYIO KOJNGY BMECTUMOCTLIO
100 cM3 U J0BOAAT BOAOM 10 METKH.

IMpuroTosneHne pacTBOPOB CTAHAAPTHBIX 0OPA3LIOB TUTAHA MIPOBOJSAT TaK Xe, KAK U aHAIN3UPYEMBIX
npod.

B ToM cnydae, Korna colepxaHue OIpeJe/sieMoro 3JIeMEHTa BBIXOAMT M3 Mara3oHa COOepKaHuil B
CTaHAApTHBIX 00pasuax, a TakXe IpU ONpeeJeHUM MAaTrHUSl CHHTE3UpPOBAHHBIE PACTBOPHI CPaBHEHWSI
rOTOBAT BBEJEHUEM CTAHAAPTHELIX PACTBOPOB OMNpEIE/sIEMBIX JIEMEHTOB B PACTBOP TUTaHAa ITOBLIILIEHHOMH
YUCTOTHI (COAEPXKAHME BaHAAMs, MApraHiia, XpoMma, Melu, LUPKOHUS, aNIOMUHUS, MOITUOIEHa, 00Ba U
MarHusi — He 6oJjiee HYOKHETO Ipeesia olpeneseH st 110 JaHHOM MeTOIWKe), IIPUTOTOBIEHHbIH TaK Xe, KaK
Y PacTBOPBI AaHATU3HPYEMBIX TTPO0.

Ilpu ompenenenum sosibdpamMa B pacTBOp TUTaHa H06aBisiiOT 3—4 Karwii a30THOM KHC/IOTHI,
ynapusawt ero 10 40 cM3 U HEHTPanTM3yloT no GyMare KOHIO pacTBOPOM TMAPOKCHAA HATPHSI MAaccoBOM
KoHuenTpauuu 200 r/am3 1o repexosia oKpacku Gymard KoHro u3 ¢puosneTosoit B kpacHymo. [ocne storo
no6apsior 20 cM> pacTBOpa MMIPOKCHAA HATPUS B M3GBITOK.

[MonyyeHHbI! pacTBOP KUISATAT B TEUEHUE 5 MUH, IEPEBOMISAT B MEPHYIO KOJIOY BMecTHMOCTbI0 200 cm3
U JOBOIAT IO METKM BOAOW. 3aTeM pacTBop GMILTPYIOT 4epe3 PUABTP cpefHell frotHocTH. Puibrpar
UCITIOJIB3YIOT LISt ONpe/ie]IeHUsT BoJibgpaMa.
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CHHTE3MPOBAHHbIE PACTBOPBI CPABHEHMS IUISI OIPEmeIeHMs BOJib(PpaMa TOTOBAT pasfaBjieHHeM
CTaHJIapTHOTO PACTBOpa BOJb(pamMa MaccoBOil KOHUEHTPALMU | I/IM3 QUCTIWLTHPOBAHHOM BOJIOM.

6 Ilopsanok npoBenenus usmepeHwii

6.1 Ilpu BO30YKIAeHHH CHEKTPa B JYTOBOM pa3psiie

6.1.1 Ilpu ¢ororpaduyeckoit perucTpaluy crekTpa

M3mepernsa na crnexrporpade poBOAST NPU OCBELIEHMH 1IN TPEXTHH3OBBIM MTH OLHOTHUH3OBBIM
KOHICHCOPOM C MOJHOCTBIO OTKPBITON MPOMEXYTOYHOM AuadparmMoit. J1jisi BO3OYXIeHHUs CIIEKTpa aTOMOB
TUTAHd M aTOMOB BAaHANWsl, MapraHid, Xpoma, MeIW, LHUPKOHUS, ATIOMMHMS, MOJIMOHEHA W 0J0Ba
MCITONB3YIOT IYTy MEPEMEHHOTO TOKA ¢ NapaMeTpaMH paspsia: ciia toka — 6,0—10,0 A, BpeMs mpenBa-
putesbHoro o6xura — (10 £ 1) ¢, BpeMst 9KCIO3UIMH OAOUPAIOT B 3aBUCHUMOCTH OT YYBCTBUTETLHOCTH
(bOTONNACTHMHOK TaK, YTOOBI [TOYEPHEHUSI AHATUTHYECKHX JMHUN HAXOMWIUCh B OGIaCTH MPSIMOIUHEHHOK
YaCTH XapaKTePUCTUYECKOH KpUBOH (DOTOIUIACTUHKH.

AHATUTUYECKMHA MPOMEXKYTOK — PaCCTOSHUE MEXIY MOBEPXHOCTBIO MPOGhI M KOHYCOM YrOJBHOTO
MPOTUBORJIEKTPOIA — ROMXKeH ObITh 1,5—2,0 MM. [TpoMexkyToK U3MepsTioT Mo 1a6IoHy 1o METONy TeHEBOM
IPOSKUMH WIM 10 U3MEPUTENIHOH LLIKATE 0TCYeTHOro GapabaHa.

He jomyckaercst auadparMupoBaHie HCTOYHUKA CBETA BBICTYNAOUIUMU KPASIMU TIPOGHI, olpaBaMu
JeTajieil KOHAEHCopa Wik cnekTporpada.

Ha onHoit u Toit xe poromnactuke GoTorpadupyioT B OMMHAKOBBIX YCIOBUAX CTaHIAAPTHEIE 00pasibl
Y po0bl HE MeHee YCM 10 [(Ba pasa.

6.1.2 Ipu boTOINEKTPUYECKO PETUCTPALIMK CIIEKTPA

M3MepeHns TPOBOAAT, UCMIONB3YS VISt BO3OYXIEHUS CIIEKTPA aTOMOB TATAHA U ATOMOB BaHaIUA,
Mapratila, XxpoMa, Meli1, UMPKOHHS, aJIIOMUHMSI, MOTUOIEHA U 0J10BA YTy NEPEMEHHOro TOKa C [TapaMeT-
pamu paspspna: cusia Toka — 4,0—6,0 A; HanpsikeHue rdTaoneit cetu — (220 + 10) B; ¢haza moLKUraHust —
90°; yactora cnenoBaHus paspsiioB — 100 UMII/c; paspsaHast MHIYKTUBHOCTb — 10 MKI'H; BpeMs o6xura
— 0; Bpemst akcro3uuu — 50 c.

AHIUTHYECKUH MEX3NEKTPOIHbII HPOMEXYToK 1,5—2,0 MM YCTAHABIMBAIOT 110 W3MEPUTEIBHOH
[Kajie orcueTHoro GapabaHa wiu no uiabjiony.

6.2 Tlpu BO30YKIeHHH CTIEKTPa B BHICOKOYACTOTHON HHAYKIMOHHOM HIa3Me

M3MmepeHus Ha IiasMEHHOM CIIEKTPOMETPE MPOBOAAT IIPU CHEAYIOLIMX YCIOBHUSIX BO30YXIEHUS U
PETUCTPALIMH CIEKTPA: BBIXOAHASI MOILHOCTD reHepatopa — 1,2—1,3 kBT; Bpems uHTerpuposanus — 3 c;
KOJIMYECTBO MHTErpalMil — 5; BICOTa HAGMIONEHUS HaJ KpaeM KBAaplLIEBOIl ropesku — 16 M CKOPOCTh
rnoaayu npobbl MEPUCTATLTHYIECKMM HACOCOM — 4 cM3/MUH; JaBleHHe aproHa, TPaHCIIOPTUPYIOUIETO a3po-
3051b, — 235 «Ila; pacxon aprona, AM3/MuH:

TPAHCIOPTHUPYIOILErO a3po3oib — 1,1,

IiasmMoobpasyiolero — 1,1,

oxitaxaatoiuero — 13,0,

6.3 Jlomyckaercsi IpMMeHeHHUe APYTUX pUBOpOB, 060pyIOBAHMS, MaTEpPHAIOB, PEXUMOB BO3CYyKIe-
HMsL U PErHCTPALIMM CIIEKTPA MPH YCTOBMU AOCTUXEHUSE METPOJOTUYECKUX XApaKTEPUCTUK, OTBEYAIONIUX
TpeOOBAHUSIM HACTOSIETO CTAHIAPTA.

7 OOGpaboTKa pe3y.bTATOB H3MEpeHHil

7.1 MaccoBble 10N BAHAAUS, MapraHLia, XpoMa, MeH, UMPKOHHSA, ATIOMUHHAS, MOJIUOEHa U 0Jl0Ba
TIpK paboTe Ha creKTporpade onpenessor, GoToMeTpUpPYsl CIIEKTPOrpAMMBI Ha MUKpodoTOMETpPE.

B KauecTBe BHYTPEHHEIo CTaHAApPTa UCIOJB3YIOT JMHHUIO THTAHA WK DOH PAIOM C JTHHUEH.

Hcronb3yloT aHaTUTUYECKHE JIMHUM 3J1eMEHTOB, YKA3aHHbIe B TaGiuIe 1.

Ta6auyua |
BJ'ICMCHT HJ’IHHa BOJTHBI aHATUTHYECKOM lbn«u{a BOJIHBI JINHHUHA M 9/
JIMHUM, HM BHYTPEHHEro CTaHAapTa, HM accosast oms, 7%
Bananuit 268,79 ®on 0,002—0,200
Mapraneit 257,61 » 0,002—0,007
Mapranen 261,02 » 0,007—0,200
Xpom 267,71 » 0,005—0,020
Xpom 268,70 » 0,020-0,200
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Oxonyanue mabauyst |

DJIeMeHT JLmiHa BOAHbBI aHAIMTHYECKOH JnuHa BOJHBI JTHHUN Maccobas ons, %
JIAHUHK, HM BHYTPEHHETO CTaHAapTa, HM
Meno 324,75 Turan 327,53 0,002--0,010
Meab 224,69 Tutan 224,46 0,010—0,200
Uunpxonuii 270,01 Turan 243,41 0,005—0,200
AIOMHUHHIA 257,51 To xe 0,005—0,200
Monubnex 268,41 ®oH 0,005—0,200
OnoBo 242,95 Turan 243,83 0,002—0,200

B Kax/10i crekTporpaMMe H3MEpSIIOT ToYepHeHKe S aHATMTUIECKHX Nap CIEKTPAIbHBIX JTHHUK U
BBIUMCSIIOT Pa3sHOCTh MOYepHEeHWH AS aHATUTUYESCKON JUHUU ONPENeJISIEMOT0 JJIEMEHTA U JIMHUU Cpas-
Henust (vin GoHa).

TTo 110JTy4e HHBIM IIJIs1 KaXA0TO CTAHAAPTHOro 0bpasia 3HaYeHNIM AS BBIMUCISIOT CPEOHIO PA3HOCTh
nouepHeHUun AS. _

I'pagyupoBoyHble rpadMKy CTPOSIT B KOOpAMHATax AS — lg C, rne C — MaccoBas HOJNsSl BaHaIMs,
MapraHlia, XpoMa, MeJif, LIMPKOHUs, aIFIOMUHUS, MOIMDIeHA M 0J10Ba, YKa3aHHAS B NACHOPTE Ha CTaHAapT-
Hbli1 o6pazel; AS — cpelHee 3HAYeHMEe Pa3HOCTH MOYePHEH U aHAIMTUIECKUX JTAHUMA Y JIAHUMA CPABHEHUST
(uu doHa). _

Mo ocK abelyce OTKIANBIBAIOT 3HadeHust Ig C, a o ocv OpAMHAT — COOTBETCTBYIOLIME 3HAYEHHUST AS.

1o TToCTpOEHHBIM TPATyHPOBOYHBIM rpaMKaM HaXO[ST MACCOBYIO JOJIIO OIPEAEISEMBIX S1EMEHTOB.

7.2 MaccoBble IOJIH BAHAKUS, MApTaHla, XpoMa, Me/Id, [IMPKOHUS, AIOMUHMsI, MOJUO/IeHa U 0J10Ba
npu pabore Ha GOTOINEKTPUIECKOM YCTAHOBKE C BO30YXIEHEeM CIIEKTPa B IYTOBOM paspsilie OIIPeUeSTIoT,

CTpOsi rpaiyMpoBouHble rpadguku B Koopaunatax n—lg C i n - C, rie n — TIOKa3aHUSI BBIXOAHOIO
M3MepUTENIbHOTO 1TpHrbopa.

M Crob3yIoT ClIeAyIOIIMe AaHATUTUYECKIE JIMHUK DJIEMEHTOB (IUTMHA BOJIHBI, HM):
BaHaguu — 437,92;
Maprasel — 257,61,
xpoMm — 425,43,
meap — 324,75,
LMpKOHMM — 343,82,
amoMuHuii — 396,15,
monubnen — 317,03,
osioBo — 286,33,

B xayecTBe BHYTPEHHETO CTaHIApTa MCIMOAb3YIOT JIMHUIO THTaHa 294,83 HM.
7.3 MaccoBble JOJIM BaHAM¥sl, MapraHLia, XpoMa, Melu, LINPKOHUS, aTIOMHHMSI, MOIOAeHa, 0JI0Ba,
MarHus ¥ BOJbdpama npu paboTe Ha [LTA3MEHHOM CIIEKTPOMETPE ONPEAENIOT, CTPOsl TPaTyMpoOBOYHBIC

rpadUKM B KOOPIUHATAX 7}1 — C

7 T (1)
I, =1, & [(1)’
e I_Jl+ - cpelHee 3HAY€HME VHTEHCHBHOCTM aHAIMTUYECKOH JIMHUM B PacTBOpe CPABHEHUS WIM B
pacTBope craHmapTHoro obpasua;
Iy — MHTECHCUBHOCTD AHAJIMUTYECKO! IMHMU B PACTBOPE TMUTaHA MOBBILIEHHOM! YUCTOTHI (comep-
XaHue aHATIM3UPYEeMOro 31eMeHTa He 6ojiee HIDKHETO INpejiesia OTNpeeNeHust).
WMCIonb3yioT Cleaylolye aHATUTUYECKUE JMHUM IEMEHTOB (JUIMHA BOJNHbI, HM):
paHaguit — 290,40,
mapraden — 257,61,
xpoMm — 267,71,
Mmeap — 327,75,
uupKoHui — 343,82,
amomMunuit — 308,21,
moauones — 202,03,
onoso — 189,99,
maruuit — 279,55,
soabdpam — 202,99.

7.4 JlomycKaeTcs MCTIONb30BaHHE APYrHMX aHATUTUYECKUX TUHUA 1 CUCTEM KOOPIMHAT IIPH YCIOBUM
TOJYYeHHS] METPOJIOTMYECKUX XapaKTEPUCTHK, OTBEYAIOLIMX TPeOOBAHUSM HACTOSIIETO CTAHIAPTA.
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8 [lomycTmas nOrpemiHoCTb H3MepeHuii

8.1 Pacxoxmenue MEXIy pesy/IbTATaMU JBYX UBMEPEHHU it d) ¥ pe3yJbTaTaMH JIByX aHAJIW30B, BBHION-
HEHHBIX B Pa3UIHBIX YCJIOBHUSIX D), He IOJDKHO MPEBBIUATH ([IPU JOBEPHTEALHON BEpOSITHOCTH P = 0,95)
3HAYEeHUH, MPUBE/ICHHBIX B Tabauwe 2. [Ipy 3TOM rmorpeItocTs PE3YNbTATOB AHAU3A (IPU HOBEPUTENLHOM
BeposiTHOCTH £ = 0,95) He mpeBblLaeT npegena A, MpUBEAEHHOTO B TabJHIE 2.

Tabnuua 2
B mpouenrax

. ONYCKAeMOe PacXoXIeHHe Tlpenen
OHpC}Ie)’IﬂCMbIM MaCCOB&H A0 ﬂ Y P nOI‘ngUHOCTPI
SJEMEHT d, D U3MepeHHH A
Bananuit Or 0,0020 no 0,0050 BKAIOU. 0,0015 0,0020 0,0016
Cs. 0,005 » 0,010 » 0,003 0,004 0,003
» 0,010 » 0,020 » 0,005 0,007 0,006
» 0,020 » 0,050 » 0,008 0,010 0,008
» 0,050 » 0,100 » 0,015 0,020 0,016
» 0,100 » 0,200 » 0,020 0,025 0,020
Mapranern Or 0,0020» 0,0050 » 0,0015 0,0020 0,0016
Cs. 0,005 » 0,010 » 0,003 0,004 0,003
» 0,010 » 0,020 » 0,005 0,007 0,006
» 0,020 » 0,050 » 0,010 0,012 0,010
» 0,050 » 0,100 » 0,015 0,020 0,016
» 0,100 » 0,200 » 0,025 0,030 €,024
Xpom Or 0,005 » 0,010 » 0,003 0,004 0,003
Cs. 0,010 » 0,020 » 0,006 0,008 0,006
» 0,020 » 0,050 » 0,010 0,015 0,012
» 0,050 » 0,100 » 0,018 0,022 0,018
» 0,100 » 0,200 » 0,025 0,027 0,022
Meas Or 0,0020 » 0,0050 » 0,0018 0,0020 0,0016
Cs. 0,005 » 0,010 » 0,003 0,004 0,003
» 0,010 » 0,020 » 0,005 0,007 0,006
» 0,020 » 0,050 » 0,008 0,012 0,010
» 0,050 » 0,100 » 0,018 0,020 0,016
» 0,100 » 0,200 » 0,020 0,023 0,018
UUnpkonuit Or 0,005 » 0,010 » 0,004 0,005 0,004
Cs. 0,010 » 0,020 » 0,007 0,008 0,006
» 0,020 » 0,050 » 0,013 0,015 0,012
» 0,050 » 0,100 » 0,018 0,020 0,016
» 0,100 » 0,200 » 0,027 0,033 0,026
AJTIIOMYHHIA Ot 0,005 » 0,010 » 0,003 0,004 0,003
Cs. 0,010 » 0,020 » 0,005 0,007 0,006
» 0,020 » 0,050 » 0,010 0,012 0,010
» 0,050 » 0,100 » 0,015 0,017 0,014
» 0,100 » 0,200 » 0,027 0,030 0,024
Monu6neH Ot 0,005 » 0,010 » 0,004 0,005 0,004
Cs. 0,010 » 0,020 » 0,006 0,008 0,006
» 0,020 » 0,050 » 0,014 0,016 0,013
» 0,050 » 0,100 » 0,018 0,022 0,018
» 0,100 » 0,200 » 0,030 0,035 0,028
Onogo Or 0,0020 » 0,0050 » 0,0018 0,0020 0,0016
Cs. 0,005 » 0,010 » 0,004 0,005 0,004
» 0,010 » 0,020 » 0,006 0,008 0,006
» 0,020 » 0,050 » 0,013 0,015 0,012
» 0,050 » 0,100 » 0,017 0,020 0,016
» 0,100 » 0,200 » 0,030 0,033 0,026
Marnwuii Or 0,0020 » 0,0050 » 0,0015 0,0020 0,0016
Cs. 0,005 » 0,010 » 0,003 0,004 0,003
» 0,010 » 0,020 » 0,005 0,007 0,006
» 0,020 » 0,050 » 0,010 0,012 0,010
» 0,050 » 0,100 » 0,015 0,018 0,015
» 0,100 » 0,200 » 0,020 0,025 0,020
Bonbdpam Or 0,020 » 0,050 » 0,015 0,018 0,015
Cs. 0,05 » 0,10 » 0,03 0,04 0,03
» 0,10  » 0,20 » 0,05 0,06 0,05
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8.2 llepuoanyecKuil KOHTPOJIb TOYUHOCTH PE3yJbTATOB CHEKTPAJIBHOTG dHANM3a NPOBOJAT ITyTEM
COMOCTABJICHUS NOJYYCHHBIX PE3YJIbTATOB C Pe3ybTaTAMU AHANN3A, BBHIOJHEHHOIO XMMUUECKUMHU METO-
namu rio FOCT 9853.7, TOCT 9853.11 — I'OCT 9853.16, I'OCT 9853.18 — T'OCT 9853.20, Ho He pexe
O[HOIO pasa B KBaprall.

KonnuecTBo pe3ynbraToB CHEKTPanbHOro aHaM3a, KOHTPOJHPYEMBIX METOIAMU XUMHYECKOTO aHa-
/133, yCTAHABJIMBAIOT B 3aBUCUMOCTH OT OOLLUEro KOIMYeCTBa MOCTYnamLMX Ipob, Ho He meHee 0,1 % Beex
rpod TOBAPHON MPOAYKLUK, MOCTYNAIOIIMX B 1a6OPATOPHIO 34 KBAPTA.

TouHoCTb Pe3y.1bTaTOB aHAIM3A CYMTACTCS YIOBIETBOPUTEILHOM, €CTH He MeHee yeM B 95 % ciyyaeB
BBITMTOJIHAETCST YCIOBUE

1% — %1071\ D2+ D2, @)
rae X} — pe3ysbTaT aHaJM3a KOHTPOJILHOM Mpobsl, [IOJIYYCHHBIN 110 HACTOSILLIEH METOHMKE;
X, — pesysbTaT aHaTH3a TOU Xe Npobbl, TONYUEHHDBIH XUMUIECKUM MCTOOM;

Dy n Dy — nonyckaemble PacXOXACHHsI MEXITY PE3y/bTATAMM AHATM3A COOTBETCTBEHHO IUIS CHEKTPaib-
HOTO ¥ XMMUYECKOI'0 METO/OB.

8.3 OmepaTuBHbI KOHTPOJIb TOYHOCTH HPOBOASAT IIEPel HAYAIOM CMEHbI MM OIHOBPEMEHHO C
aHAJU30M KaKOM-JTMOO IapTUM MPOU3BOACTBEHHBIX MPOD.

[ BBINIONTHEHMST KOHTPOJST BBIGUPAIOT 1BA CTAHAAPTHBIX 00pasiia CO 3HAUEHUSIMU MaCCOBOM 10U
3/IEMEHTA, HAXOUSUIMMUCS B PaOHE HUXHETO U BEPXHETO MpEJIesIOoB AUalla3oHa U3MEPEHUIt, i MPOBOIAT
M3MEPCHUE COAEPXKaHNsI JAHHOTO 3/IEMEHTA B KaXJOM CTAaHAApTHOM ob6pasue. Eciy xotst 6bl [UiS OZHOFO
CTaHJAPTHOro 06pas3ia pe3ynbTaT aHATU3a IIPU ONEPATUBHOM KOHTPOJIE OTIHYAETCH OT 3HAYCHHUSI MACCOROI
ROMA 3NEMEHTA B NAHHOW TOYKE IPaJIyMPOBOYHON XapaKTepuCTUKU Gosblue yem Ha 0,5D, TIPOBOJISIT
KOPPEKTUPOBKY I'PaAyHPOBOYHOMN XapaKTepHCTUKH.

9 TpeGoBasus K KBan(UKAUUH

K BblTonHeHUI0 aHanu3a JONycKaeTcs CIEKTPOCKOMMCT KBAIMMHKALMKM He Huke 4-To paspsiia,
nmeronmit I kpanndukauMoHHyIO rpymny mo 3aeKTpobe3onacHOCTH.
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