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MEXTIOCYOAPCTBEHHTU BN CTAHAOAPT

TUTAH TYBYATbIV
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XpoOMa, Meau, LUMPKOHWS, allOMUHNSA, MONMG/eHa, 0/10Ba,
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Mpegucnosue

1 PA3PABOTAH MexXrocyaapCTBeHHbIM TEXHUYECKMM KOMUTETOM Mo cTaHgapTu3aumm MTK 105,
YKpParHCKNM Hay4HO-WUCCNef0BaTeNbCKUM W MPOEKTHLIM MHCTUTYTOM TUTaHa

BHECEH TIocyaapcTBeHHbIM KOMUTETOM YKpauHbl N0 CTaH4apTM3aLmmn, METPONorum 1 cepTudmrKaLmmn

2 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHZapTMU3auuMu, MeTPONorum u ceptudukalmmn
(npotokon Ne 9 ot 12 anpenst 19% r.)

3a NpuHATME NPOron0CoBaN:

HaumeHoBaHMe rocypapcTea HaumeHoBaHMe MaiinonanbHOro opraHa no ctaHjapTusauum

AsepbaiifxaHckas Pecnybnunka

AwnoccTaHnapt
Pecny6nuka benapycb [occTaHfapt benapycu
Pecnybnuka KasaxcTtaH FoccTaHgapT Pecny6nnkn KasaxcrtaH
Poccuiickas degepayms [occtaHgapt Poccum
TypKMeHnCTaH ['naBHas rocyfapcreeHHas MHcnekunsa TypKMeHucTaHa
YKpaunHa

[occTaHAapT YKpauHbl

3 MMocTaHoBneHnem [ocyfapcTBeHHOro KomuteTa Poccuiickoil Pefepauun no cTaH4apTu3auum v
meTponornm ot 19 okTa6ps 1999 r. Ne 353-CT MexrocygapcTBeHHbIii cTaHgapT TOCT 9853.24—96 BeefeH
B [lefiCTB/e HeNnocpeACTBEHHO B Ka4yecTBe rocyjapCTBEHHOro cTaHfapTa Poccuitickoii Pefepauun ¢ 1uiona
2000 .

4 BBEJEH BINEPBbIE

<€ UMK W3gatenscteo ctaHaapTos.2000

HacTosLwuit cTaHaapT He MOXET GbITb MOSHOCTBIO MK YaCTUYHO BOCMPOM3BELEH, TUPAXMPOBaH M

pacnpocTpaHeH B KayecTBe oULMaNbHOIO U3daHUs Ha TeppuTopum Poccuiickoii deaepauunn 6e3 paspe-
weHmna MocctaHgapTa Poccum
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M EXTOCYAAPCTUBEHHGLB N CTAHAOAPT

TUTAH FYBYATbIN

CnekTpa/ibHbI METOA ONpefeneHVs BaHafus, MapraHua, Xpoma, Meau, LMPKOHUSA, atoMUHUA, Monvubae-
Ha, 0/10Ba, MarHus 1 Bofbgpama

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

[ara seegeHns 2000—07—01

1 O6nacTtb NpUMeHeHUs

HacTtoAawuin cTaHaapT ycTaHaB/MBaeT CMeKTpasbHbIi METOA OnpefeneHuns CoAepXaHWus BaHaams,
mapraHua, Xxpoma, Meau, LMPKOHMUA, antoMUHUA, MONUGAeHa, 0/10Ba, MarHus u Bofbpama B ry6yaTom
(meTannnyeckom) TutaHe no TOCT 17746.

MeTof OCHOBaH Ha BO36YX[EeHUW aTOMOB TUTaHa W OMpejensembiX 3N1eMeHTOB B [yrOBOM pa3psje
WM B BbICOKOYACTOTHOW MHAYKUMOHHOM NnasMme, pPasfoXeHUW M3nyyeHns B CNeKTp, oTorpaduyeckoi
UM POTOINEKTPUYECKON PErncTpaLmm aHaIMTUYECKUX CUrHANO0B, MPOMOPLMOHaIbHBIX UHTEHCUBHOCTM
Un norapuMy MHTEHCUBHOCTU CMEKTPa/IbHbIX MMHWIA 1 MOCNeAytoleM OnpefeneHnn MaccoBoii fom
3/1eMeHTOB B 00pasLie C NMOMOLLbIO FPafyVPOBOYHbIX XapaKTepPUCTHK.

MeTog No3BoNseT OnpefensTs MaccoBble [0/N 3/1EMEHTOB, %:

BaHaamsa ot 0,002 po 0,2,

mapraHua » 0,002 * 0,2,
xpoma * 0,005 * 0,2,
megn 0 0,002 * 0.2,
umpkoHus * 0,005 * 0,2,
antoMmuHus » 0,005 * 0.2,
monubaeHa O 0,005 * 0,2,
onosa * 0,002 0.2,
MarHums 0.002 - 0,2,
Bonbpama 0 0,02 - 0,2

2 HopMaTMBHble CCbIIKM

B HacToALleM cTaHAapTe UCMO/b30BaHbI CChINIKW Ha CrefytoLue cTaH4apThbl:
FOCT 83—79 Hatpuid yrnekucnbiii. TeXHUYeCcKne ycnosus

FOCT 195—77 HaTpuii CepHUCTOKMCAbIA. TEXHUYECKNE YCNOBUS

FOCT 244—76 HaTpusi TMocynb(aT KpUCTaNIMYecKuidi. TeXHNYECKUE YCNOBUS
[OCT 2789—73 LllepoxoBaToCTb NMOBEPXHOCTU. [apaMeTpbl U XapaKTepucTuku
FOCT 4160—74 Kanwuii 6poMucTblii. TeXHWUYECKMNE YCNOBUS

FOCT 4328—77 Hatpusa rugpookncb. TexHuyeckue ycnosms

FOCT 4461—77 Kucnota a3oTHas. TexHUYecKue ycnosus

FOCT 6709—72 Bopga AuctuninpoBaHHas. TeXHUYECKME YCnoBus

FOCT 9853.7—96 TuTaH rybuatblil. MeTog onpegeneHus antoMmHuA

FOCT 9853.11—96 TwTaH ry6uatsiii. MeTof onpegeneHns meau

FOCT 9853.12—96 TwTaH ry6uatblii. MeTog onpegeneHns LUPKOHMSA

FOCT 9853.13—96 TuTaH ry6uatbiii. MeTog onpeaeneHus onosa

FOCT 9853.14—96 TuTtaH rybuatbiii. MeToA OnpeAeneHns MarHus

FOCT 9853.15—96 TuTaH rybuatbiii. MeTog onpegeneHus monnbaeHa

M3paHune oduumnansHoe
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ToAbI

FOCT 9853.16—96 TwuTtaH ry6uatbiii. MeTon onpegeneHns Bonbhpama

FOCIr 9853.18—96 TuTaH ry6uatbliti. MeTog onpeeneHus mapraHua

FOCT 9853.19—96 TwuTaH ry6uatbiii. MeTog onpeeneHus Xpoma

FOCT 9853.20—96 TwuTaH rybuatbiii. MeTog onpegeneHns BaHagus

FOCT 10157—79 AproH rasoo6pasHblil 1 XUAKUA. TEXHUYECKME YCNOBUS

FOCT 14261—77 KucnoTa consiHas 0C060i YMCTOTbl. TeXHUYeCKue ycnosms

FOCT 17746—96 TwTaH rybyaTblil. TeXHUYeCKMNe yCnoBus

FOCT 18300—87 CnupT 3TW0BbIA PEKTU(UKOBAHHbI TEXHNYECKMNIA. TEXHNYECKME YCTOBUA
FOCT 19627—74 T'wapOXWMHOH (NapagHOKCH6eH30/). TeXHWYecKne ycnosus

FOCT 21241—89 MuHueTbl MeanuuHCcKne. O6LMe TEXHNYECKMe TPe6oBaHNA U METOAbI UCMbITaHWIA
FOCT 23780—96 TwuTaH rybuatbliii. MeTogbl 0TO6OpPa U MOArOTOBKM Npo6

FOCT 25086—87 LiBeTHble MeTasbl U uX cnnasbl. O6LMe TpeboBaHWS K MeTofaM aHanunsa
FOCT 25664-83 Metog (4-meTunamuHoenon cynbdar). TexHUyYeckne ycrosms

FOCT 28498—90 TepmMOMETpPbl XXUAKOCTHbIE CTeKNAHHbIe. ObLiMe TexHUYeckue TpebosaHus. Me-
UCNbITaHNI

FOCT 29298—92 TKaHM X/10N4aTO6YyMaXKHbIe U CMeLLaHHbIe 6bIToBble. O6LLME TEXHUYECKUE YCNIOBUS

3 O6wme TpeboBaHUSA

3.1 O6uwue TpeboBaHua K MeTogy aHannsa —no FOCT 25086.
3.2 OT60p 1 NogrotoBKy npo6 nposogat no MOCT 23780.
3.3 3a pesynbTar aHanuM3a NPUHMMAOT CpefHee apuPMEeTUYeCKoe 3HAYeHWe PpesynbTaToB ABYX

onpegeneHnii.

3.4 AT4 NOCTPOEHUS FpadyMpOBOYHbLIX FPAgIMKOB UCMO/b3YHOT CTaHAAPTHbIe 06pasLbl. Kaxaas Touka

rpazyMpoBOYHOIO rpadmka CTPOUTCS MO CPeSHEMY apUiMeTNYECKOMY Pe3y/bTaToB [BYX W3MEPEHHIA.

4 CpeacTea M3MepPeHWn 1 BCrOMOraTe/lbHble YCTPOWCTBA

4.1 OO6LLero HasHayYeHus

ToKapHbIiA cTaHOK TB-16 nnn aHanornyHble CTaHKMU.

PesLbl TOKapHbIe.

KomnnekT cTaHfapTHbIX 06pa3LoB fuana3oHaMmn NPUMECHBIX 3/1EMEHTOB, OXBAaTbIBAKOLLMMM Mpesenbl

coAepXaHnit anemMeHToOB B TuTaHe (Tuna MCO Y1-92—Y6-92 no peectpy [occTaHAapTa YKpauHbl Uau
Ne 6493-92—6498-92 no peecTtpy [occtaHgapTa Poccun).

3TaHon (CNMPT 3TUN0BbLIN) PEKTUPUKOBAHHBIA TexHUYecknii no FOCT 183(H).

Basb, 6atmnct no FOCT 29298.

4.2 Tpu BO3GYXXAEHNM CMEKTpa B AyrOBOM paspsife

CnekTtporpad KBapLeBblil cpeaHeit aucnepcun tuna MICr1-30 unm aHanornyHele npubopsi.
YcTaHoBKa (hoToanekTpuyeckas tuna 4P C-36 nim MO C-8 nnbo aHanormyHbie npubopsl.
eHepaTop Ayrn nepeMeHHoro Toka YI3-4 nan MIBC-28 nnbo aHanornyHble npubopsi.
YCTaHOBKa [/19 3aTOYKW YrO/ibHbIX 3/1eKTPOL0B.

MuHueT no FOCT 21241.

Cnekrtponpoektop Tuna MC-18 uan CIM-2 nubo aHanornyHsle Npubopsl.
MukpodoTometp Tuna M®-2 nam Nd0O-460 nMb0 aHanorMyHble NpUbopPbI.

Yrnm cnekTpanbHble Mapku oc.4. 7—3 uam oc.4. 7—4 anameTpoM 6 MM Mo AelCTBYIOWEMY HOpMa-

TUBHOMY [JOKYMEHTY.

doTonnacTmHKM cnekTporpaguyeckne Tunos 1 3C, YolLU, MN$C-01, MPC-02, NPC-03 no

[eiCTBYIOLLEMY HOPMATUBHOMY [JOKYMEHTY WM (OTOMMACTUHKM N06GOro Tuna, obecneynsaroLime Hop-
Ma/lbHble NMOYepPHEHUS aHANUTUYECKUX TUHUIA.

DOTOKIOBETHI MM APYrMe cocyAbl Ans 06paboTkn hoTONAACTUHOK.

TepmomeTp nabopaTopHblii mo FOCT 28498.

MposasuTeNs.

Pactsop A:

- BOfa guctunnnposaHHasd no NOCT 6709 —pao 1000 cm-';

- meton no MOCT 25664 — 1,

- HaTpma cynbQuT (HaTpuiA CepPHHCTOKMUCbIN) 6e3BogHbIi no TOCT 19526 T;
- rMapoxuHoH no NOCT 19627—5 .
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Pacteop B:

- BOga guctunnuposaHHasa no FOCT 6709 —pao 1000 cm5;

- HaTpusa KapboHaT (HaTpuid yrnekucnblin) 6e3sogHbIn no TOCT 83 —20 T;

- Kanua 6pomung (kanuin 6pomucTolin) no FOCT 4160 — 1.

Mepen nposiBneHvemM pacTBopbl A U b cMelnBatOT B 06bEMHOM OTHOLWeHUM 1:1.

DuUKcax:

- Boga guctunanposaHHasa no FOCT 6709 —pao 1000 cm3;

- Tmocynbat HaTpus no TOCT 244 —300 ;

- HaTpusa cynbUT (HaTPUn CEPHUCTOKUCAbINA) 6e3B0AHbIA Mo MTOCT 195 —26 T.

4.3 [lonyckaeTcs NpUMEHEHWE NPOABUTENS U UKCAXKA APYTUX COCTaBOB, HE YXYALLAIOLLMX KayecTBa
thoTorpaduyeckoi perncTpaumm cnekTpa.

4.4 TMpw BO3BYXIEHNN CMEKTPa B BbICOKOYACTOTHON MHAYKLUMOHHON niasme

MnasmeHHbIA cnekTpomeTp PS-4 dmpmbl BAIRD (HugepnaHgbl) Win aHanormyHele npruoopsl.

AproH no FOCT 10157.

Kucnota consHas oc.4. no MOCT 14261, pa36asneHHas 1:1.

CTaHfiapTHble pacTBOpbI OMNpefensieMblX 3/IEMEHTOB.

Mmapokena Hatpus no FOCT 4328, pacTBop mMaccosol KoHueHTpauun 200 r/gm3.

Kucnota azotHas no FOCT 4461, r= 1.49 r/cm3.

Bymara MHAMKAaTOpPHas KOHIO No AeliCTBYIOLLEMY HOPMATUBHOMY [IOKYMEHTY.

5 TMopAgoK MOAroTOBKM K MPOBEAEHMI0 U3MEPEHWA

5.1 Mpwu BO36YXAEHUM CneKTpa B fyroBOM paspsaje

[nsa aHanu3a 6epyT nnTble 06pasLpbl, NOATOTOBAEHHbIE A1 NPOBELEHNS MEXaHUYEeCKUX UCMbITaHWIA.

Bo3geiicTBuIO fyroBoro paspsfa NofBepraloT MA0CKYH TOPLEBYIO UM GOKOBYHO MOBEPXHOCTb Npob
W CTaHZapTHbIX 06pa3LoB.

AHanm3npyemyto noBepxHOCTb TLaTe/IbHO 06pabaTbiBalOT YNCTOBLIM PE3HOM Ha TOKAPHOM CTaHKe ¢
LLIEPOX0BATOCTLH 06pabaTbiBaeMoil noBepxHocTU Ra He 6onee 2.5 mkm no FOCT 2789, ocTpble KPOMKU
yoanaoT (CHUMAlOT (hacky) 1 NpoTuparoT 653bH0, CMOYEHHOW 3TaHONOM. Ha MoBepxHOCTU 06pasLoB He
[ONYCKalTCA PaKoBMHbI, TPELUHbI, HEMeTaNIMYeCcKne BKNIOYEHNS 1 Apyrue AedeKThbl.

CtaHpapTHble 06pasupbl grameTpom 20 MM, AamHoin 50—100 MM NOAroTaB/IMBAOT K aHA/IU3Y TakK Xe,
KaK 1 aHanmsupyemble npoobl.

CnekTpasibHble YIIN —CTePXXHU LMaMeTpoOM 6 MM, NPUMEHSieMble B Ka4eCcTBe MPOTUBO3NIEKTPOLOB,
[OMKHbI ObITh 3aTOYEHbI HAa YCEYEHHbI KOHYC C YI/IOM Npu BeplivHe 60* + 3'. BepLlunHa KOHyca JO/MKHa
ObITb CpesaHa Mo MNIOCKOCTU, NEPMEHAUKYNAPHON K OCU CTEPXHSA Tak, 4Tobbl 06pasoBanach niollanka
anameTpom (1,0 £ 0,1) mMm.

5.2 TMpu BO36YXAEHUM CMEKTPa B BbICOKOYACTOTHON MHAYKUMOHHON nnasme

Mpu onpefeneHnn MaccoBbiX AONEA BaHagWs, MapraHua, Xpoma, Mefu, LMPKOHWS, altoMUHMA,
MO/MbAeHa, 0/10Ba M MarHWs HaBecky rybuatoro (MetanMyeckoro) TuTaHa Maccoir 1,0 r nomeuiaroT B
KOHMYECKYI0 KONby BMeCTUMOCTb0 100 cM3, npuamBatoT 70 cM3 CONAHON KMCMOTLI, pa3baBneHHo 1:1,
W pacTBOPSAIOT MPU HarpeBaHUW. 3aTeM PacTBOP OXNAKAAKOT, NepeBOAAT B MEPHYIO KON6Y BMECTUMOCTbIO
100 cmM3 1 AOBOAST BOAOI A0 METKMU.

MpuroToBneHne pacTBOPOB CTaHAAPTHLIX 06Pa3L0B TUTaHa NPOBOAAT TaK Xe, Kak 1 aHann3npyemMblx
npob.

B TOM cnyuae, korga cofepxxaHvie onpeaensemMoro 3femMeHTa BbIXOLUT U3 fuana3oHa COAepXaHuii B
CTaHapTHbIX 0bpa3uax, a Takke Mpu OnpejeneHu MarHus CUHTE3MPOBaHHbIE PACTBOPblI CpPaBHEHUA
rOTOBSAT BBEEHMEM CTaHAPTHLIX PacTBOPOB OMpefenseMblX 3/1EMEHTOB B PaCTBOP TUTaHa MOBbILLIEHHON
YMCTOTbI (CofiepKaHue BaHafAWA, MapraHua, Xpoma, Mefu, LMPKOHWSA, antoMUHUA, MOnbaeHa, 0/10Ba 1
MarHus — He 60/1ee HUXKHEro npefena onpejeneHns NogaHHOKW MeTOAMKE), MPUTOTOB/EHHbIN TaK Xe, Kak
1 pacTBOpbI aHanM3npyemMbix npob.

Mpu onpefeneHnn BoMb(pama B PacTBOP TuTaHa A06aBnAOT 3—4 Kanaum as30THOW KUCOTh,
ynapusaloT ero 4o 40 cM3 1 HelATpanu3ytoT No Bymare KOHro pacTBOPOM FMAPOKCMAA HAaTpWsi MacCOBOM
KOHUeHTpauun 200 r/gm3 [0 nepexoja oKpackn Gymarn KOHro u3 uoneToBoi B KpacHyto. ocne atoro
pobaansoT 20 cm3 pacTBopa rMapoKcuaa HaTpus B U30bITOK.

Mony4yeHHbI pacTBOP KUNATAT B TeUEHME 5 MUH. MEPEBOASAT B MEPHYHO KONBY BMECTUMOCTbI0 200 cm3
W JOBOAAT A0 MeTKW BOZOW. 3aTeM pacTBOp (DMALTPYIOT Yepe3 GunbTp cpefHeidl nnoTHocTu. ®unbTpart
NCMONb3YHOT AN onpejeneHns Bosbghpama.
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CUWHTe3MpOBaHHbIE PacTBOPbl CPaBHEHMA [ OMpefeNieHns Bo/b(pama roToOBAT pasbaBieHMEM
CTaHapTHOro pacTBopa BOJib(hpama MacCoBOW KOHLEHTpauumn | r/gm3 gucTunanpoBaHHO BOAONA.

6 lMopagoK npoBeAeHUs U3MepPEHW

6.1 TMpu BO3OYXAEHUN CMEKTPa B /IyrOBOM paspsfe

6.1.1 Tpu doTorpadmyeckoin perncrpaumm cnektpa

N3mepeHuns Ha crniekTporpade NpoBOAAT MPW OCBELLEHUN LLENU TPEXTUH3OBLIM UK OLHOMMH30BLIM
KOHZEHCOPOM C MOSTHOCTHI0 OTKPLITON MPOMEXYTOUHON Anadparmoii. ns Bo36yXeHUs CrekTpa aToMoB
TUTaHa W aToOMOB BaHaAWs, MapraHua, Xpoma, Mefu, UMPKOHUA, antoMWUHUA, monubaeHa W 0nosa
MCMOJb3YHT Ayry nepemMeHHOro Toka c napameTpamu paspsga: cuna toka —6.0—10,0 J1, Bpems npefsa-
putenbHoro obxura —(10 £ 1) ¢, Bpema 3KCno3nLMM NogoMpatoT B 3aBUCUMOCTU OT YyBCTBUTENbHOCTU
(hOoTONNACTUHOK TakK. YTOObI MOYEPHEHMS aHAIMTUYECKUX IMHUIA Hax0auamnch B 061aCTU NPAMONHENHOW
4acTW XapakTepUCTUYECKON KPWBOI (OTOMNACTUHKN.

AHaNUTUYECKNI NPOMEXYTOK — PaccTosiHMe MEXLY MOBEPXHOCTbIO NPO6bl U KOHYCOM YrofbHOro
MPOTMBO3/1EKrpofa —A0/MKeH 6biTb 1,5—2,0 MM. [pOMEXyYTOK U3MePSIOT MO WaboHy Mo MeTOAY TeHeBOw
NPOEKUMM AN N0 N3MEPUTENbHOW LKasie 0TCYETHOro 6apabaHa.

He ponyckaetcs guadparmMvpoBaHue UCTOYHMKA CBETA BbICTYNAlOLWMMK KpasMu Npobbl, ornpasamu
JeTaneii KOHAeHCOpa UK cnekTporpadga.

Ha ogHoli 1 Tol Xe oTonnacTuHke GoTorpadmpytoT B 04MHAKOBbIX YCNOBUAX CTaHAAPTHbIE 06pasLbl
1 Npobbl He MeHee YeM MO ABa pasa.

6.1.2 MMpu (hOTO3NEKTPUYECKOIA perncTpaumm crnektpa

N3mepeHns NpoBOAAT, UCMONb3YA ANA BO3OYXAEHMA CMeKTpa aTOMOB TUTaHa WM aTOMOB BaHafus,
MapraHua, Xpoma, Mefy, LMPKOHWS, antoMUHNUS, MOMbaeHa 1 0/10Ba Ayry NepeMeHHOro Toka ¢ napamer-
pamu paspsga: cuna Toka —4.0—6,0 A; HanpsbkeHue nuTatoLlein cetn —(220 £ 10) B; chasa nompkuraHms —
90*; yacToTa cnefoBaHus pa3psagos — 100 umn/c; paspagHas MHAYKTMBHOCTE — K) MKITH; Bpems o6xmra
—0; Bpems akcnosununnm —50 c.

AHaNUTNYECKNA MEX3NEKTPOAHbLIA NPoMeXxyToK 1,5—2,0 MM ycTaHaBnMBaKOT MO U3MePUTENbHOM
LLKane oTcYeTHOro 6apabaHa MAn Mo LUAGMOHY.

6.2 [Mpu BO3GYXAEHUM CMEKTPa B BbICOKOYACTOTHOM MHAYKLUMOHHOW Na3Me

M3mepeHns Ha NnasMeEHHOM CMeKTPOMETPe MPOBOAAT MPU CRefyroLWmX YCNoBUaX BO3BYXAEHUS 1
perucTpauuy Crnektpa: BbIXOAHAsA MOLLHOCTb reHepatopa — 1,2—1.3 kBT; Bpems MHTerpuposaHns — 3 ¢;
KOMMYeCTBO MHTErpaumini —>5; BbicoTa Hab/oAeHNA Haj KpaeMm KBapLEBON ropenku — 16 MM; CKOPOCTb
nogaun npobbl NepucTanbTUYECKMM HacoCOM —4 CMIMUH; AaBfieHMe aproHa, TPaHCMOPTUPYIOLLLErO aspo-
301b, — 235 klMa; pacxog aproHa. AM3IMHH:

TpaHCNopTUpYytoLLEero asposon, — 1,1,

nnasmoo6bpasytowero — 1,1,

oxnaxgarouiero — 13.0.

6.3 [lonyckaeTcs NpUMeHeHWe Apyrux nprbopos, 060py0BaHMSA, MaTepPUaoB, PEXUMOB BO36YX e-
HWUA W perncTpaLumn crnekTpa npy ycroBUW AOCTUXKEHWUA METPOMOTUYECKUX XapaKTepUCTUK, OTBEYatoLLMX
Tpe60oBaHMAM HACTOALLErO cTaHaapTa.

7 O6paboTKa pe3y/bTaToB M3MEPEHNIA

71 MaccoBble 0/ BaHagusi, MapraHLa, XpoMa, Meau, LUPKOHUS, antoMUHUS, MONMGAEHA U 0/10Ba
npu paboTe Ha CMeKTporpage onpeaenstoT, POTOMETPUPYS CMEKTPOrpaMmMbl Ha MUKPO(OTOMETPE.

B KauyecTBe BHYTPEHHEr0 CTaHJapTa MCMO/b3YHT IMHUIO TUTaHa UM OH PsAOM C JIMHUEI.

Mcnonb3ytoT aHanuTUYecKne IMHUK 3MEMEHTOB, YKasaHHble B Tabnuue |.

Tabnuya 1
LnvHa NonHbl aHaMTYECKON [nnHa BOMHbI HWN ,
SnemeHT JVHA,HM VMYTPCUMCTO CTaHJAPT. MM Maccosas fomm.'4

BaHaguii 268,79 doH 0.002-0.200
MapraHeu, 257.61 0,002-0.007
MapraHel, 261,02 * 0.007—0,200
Xpom 267,71 * 0,005-0.020
Xpom 268,70 % 0.020—0,200
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OKOHYaHWe Tawunybl |

SnemenT [AnvHa nonHbl aHanUTU4ecKow A nuHa BONIHbI TUHUK Maccopas ,EI,OJ'IFI.3
NNHUU.HM NNYTpEMHETOo CTaHAapTa.HM
Megb 324.75 TwutaH 327.53 0,002-0.010
Megb 224.69 TwuTtaH 224.46 0.010-0.200
LinpKoHwnii 270,01 TwutaH 243,41 0.005—0,200
ANOMUHWIA 257.51 To xe 0.005-0.200
Monnb6geH 268.41 doH 0.005—0.2(H)
Onoso 242.95 TutaH 243.83 0,002—0.200

B KaXJoi cnekTporpamme M3MepsoT noyepHeHue JTaHanMTUYeCKMX nap CheKTpasibHbIX MUHWUA 1
BbIYMCAAKT Pa3HOCTb NOYEPHEHN D5 aHaNUTUYeCKOl MHUM ONpPeAensieMoro 3feMeHTa U TMHWM CpaB-
HeHus (unu ((toHa).

M0 nonyYeHHbIM N1t KaXKA0ro CTaHAAPTHOro 06pasua 3Ha4eHUAM DVBLIYMCASIOT CPeAHIOK Pa3HOCTb
nouyepHeHunin NT.

pagyvpoBoyHbIe rpaduky cTpoaT B koopanHatax [)V—Ig C. rae C—maccoBasi fonsi BaHagws,
MapraHua, Xxpoma, Mefu, LMPKOHUSA, a/IlOMUHUA, MONNGAEHA U 0/10Ba, YKa3aHHas B NMacrnopTe Ha CTaHAapT-
HbI 06pa3sel;: 1)3 —cpefHee 3HaYeHMe pasHOCTU NMOYEPHEHUI aHANUTUYECKUX TUHWUIA U TMHWUW CPaBHEHUS
nnu ¢oHa).

( ?Io oc):m abcumce oTKNaabIBatoT 3HaueHns Ig C, a Mo ocu opauHaT —COOTBETCTBYHOLWME 3HaYeHUa 1)3

Mo MOCTPOEHHBLIM TPaLyMpPOBOYHBLIM FpaukaM HaX0AAT MaccoBYIO OO ONpeeNiieMbIX 3/IEMEHTOB.

7.2 MaccoBble 40NV BaHaaua, MapraHua, Xpoma, Meau, LMPKOHUS, antoMUHKUA, MOAMGAeHa M 0/10Ba
npy paboTe Ha POTO3NEKTPUYECKOI YCTaHOBKE C BO3OYX/AEHVEM CMEKTPA B yrOBOM pa3psfe OnpefensioT,
CTPOs rpafyvpoBOYHbIE rpadukn B KoopauHatax M—Ig C wm n— C, rge m—noka3aHus BbIXOAHOTO
n3MepmTeIbHOro npubopa.

Vcnonb3ytoT cnegytowme aHanMTUYeckue IMHUA 3N1eMEHTOB (ANMHA BOJHbI, HM):

BaHaguii —437.92;
mapraHey, — 257,61,
Xpom —425.43,

mMeap — 324,75,
LUMPKOHMIA — 343,82,
antoMuHMii — 396,15,
monmbaeH — 317,03,
0/1080 — 286.33.

B KavecTBe BHYTPEHHEro ctaHgapTa UCMosb3yoT NMHUI0 TUTaHa 294.83 HM.
7.3 MaccoBble 0NV BaHaaMs, MapraHua, Xpoma, Meay, LMPKOHUSA, a3toMUHKA, MONMGAEHa, 0/0Ba,
MarHus v Bonbpama npu paboTe Ha NAasMeHHOM CMEKTPOMETPE OMpefeNiatoT, CTPOs rpagynmpoBOYHbIe

rpatuku B KoopguHatax /n —C

rae — CcpefHee 3Ha4YeHWE MHTEHCMBHOCTM aHaIMTMYECKON NUHUM B PacTBOpe CPaBHEHWS WU B
pacTBOpe CTaH4apTHOro obpasua;
/th — WHTEHCMBHOCTb aHaIMTNYECKOW IMHUN B PacTBOPE TWTaHa MOBbILIEHHOW YMCTOTbI (COAep-
XKaHne aHa/M3MPYeMOro 3/ieMeHTa He 6051ee HVDKHEro npegena onpegeneHus).
Vicnonb3ytoT cnepytowme aHanMTUuYeckne IMHUM 31eMeHTOB (ANNHA BOJHbI, HM):
BaHagmin — 290.40,
mMapraHey, — 257,61,
Xpom — 267,71,
mMefab — 327,75,
uMpKoHun — 343.82,
antoMuHnin —308.21,
monunéaeH —202.03,
0noso — 189.99,
MarHuim — 279.55,
Bo/b(hpam — 202.99.

7.4 [,0nycKaeTcs UCMOMb30BaHMUe APYTUX aHa/IMTUYECKUX IMHWIA U CUCTEM KOOPAMHAT NpU YCIOBUU
MOoNy4YeHUs METPONOTUYECKMX XapaKTEPUCTUK, OTBEYAIOLLMX TPe6GOBaHMSAM HACTOSILLErO CTaHAapTa.
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8 JlonycTmMmas norpeLHocTb U3MepeHui

8.1 PacxoxzaeHvie Mexxay pesynbTatamMu AByX M3MepeHunin d2 n pesynbTatamm AByX aHann3oB, BbIMofi-
HEHHbIX B pa3MyHbIX yCnoBusx D. He AO/HKHO npesbiwaTh (Mpy 4OBEPUTENbHON BeposTHOCTM P = 0.95)
3HaYeHWiA, NPUBEAEHHBIX B Tabnumue 2. [pu 3TOM NOrpeLIHOCTb pe3ynbTaToB aHanmn3sa (Npy 4OBEpPUTE/bHOM
BepoATHocTM P = 0,95) He nmpeBbiwaeT npegena l), npusegeHHOro B Tabnuue 2.

Tabnunya 2
BupouncHTax
. [onyckaemoe pacxoxjeHue Mpegen
Onpeaensembli MaccoHa» gons naipepuip'MOCTVI
aNemMeHT M
*1 D n>mepeHnii D
BaHaguii Or 0,0020 go 0.0050 BKAtOY. 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 P 0.015 0.020 0.016
* 0.100 0.200 P 0.020 0.025 0.020
MapraHey, Or 0,0020 0.0050 ¢ 0.0015 0.0020 0.0016
Cg. 0.005 0,010 3 0.003 0.004 0.003
* 0.010 0.020 P 0.005 0.007 0.006
* 0.020 0.050 P 0.010 0.012 0.010
. 0.050 0.100 P 0.015 0,020 0.016
* 0.100 0.200 P 0.025 0,030 0.024
Xpom Or 0.005 0.010 P 0.003 0,004 0.003
Cs. 0.010 0.020 P 0,006 0,008 0.006
< 0.020 0,050 P 0.010 0.015 0.012
* 0.050 0.100 P 0.018 0,022 0.018
* 0.100 0,200 P 0.025 0.027 0.022
Megb Or 0.0020 0.0050 P 0,0018 0.0020 0.0016
Cs. 0.005 0.010 3 0.003 0,004 0.003
. 0.010 0.020 P 0,005 0.007 0.006
+ 0,020 0.050 P 0.008 0,012 0.010
» 0.050 0.100 P 0.018 0.020 0.016
* 0.100 0,200 P 0.020 0.023 0.018
LiupkoHuit Or 0.005 0.010 P 0,004 0,005 0.004
Cs. 0.010 0.020 P 0.007 0,008 0.006
* 0.020 0.050 P 0.013 0,015 0.012
» 0.050 0.100 P 0.018 0.020 0.016
» 0.100 0.200 P 0.027 0.033 0.026
ANMUHNIA Or 0.005 0.010 P 0.003 0,004 0.003
Cs. 0.010 0.020 P 0.005 0,007 0,006
* 0.020 0.050 P 0.010 0,012 0.010
. 0.050 0.100 P 0.015 0.017 0.014
* 0.100 0,200 P 0,027 0,030 0.024
Monunbégen Or 0.005 0.010 P 0,004 0.005 0.004
Cs. 0.010 0.020 P 0.006 0.008 0.006
~ 0.020 0,050 P 0.014 0.016 0.013
0.050 0.100 P 0.018 0,022 0.018
. 0.100 0.200 P 0.030 0.035 0.028
Onoso Or 0.0020 0.0050 r 0.0018 0.0020 0,0016
Cs. 0.005 0.010 P 0.004 0,005 0.004
0.010 0.020 3 0,006 0.008 0.006
0.020 0.050 P 0.013 0.015 0.012
» 0.050 0,100 P 0,017 0.020 0.016
~ 0.100 0.200 P 0.030 0.033 0.026
MarHuii Or 0,0020 0.0050 P 0.0015 0.0020 0.0016
Cs. 0.005 0,010 P 0,003 0,004 0.003
= 0.010 0.020 P 0.005 0.007 0.006
. 0,020 0.050 P 0.010 0.012 0.010
= 0.050 0.100 P 0.015 0.018 0.015
» 0.100 0,200 P 0.020 0.025 0.020
Bornbthpam Or 0.020 » 0.050 P 0.015 0.018 0.015
Cs. 0.05 0.10 P 0.03 0.04 0.03
0.10 0.20 P 0.05 0.06 0.05
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8.2 lMepuofnyeckmnii KOHTPOSIb TOYHOCTM pPe3y/bTaToB CMeKTPanbHOro aHanv3a MpoBOAAT MyTem
COMOCTaBNEHMS MOMYYEHHbIX Pe3yNbTAaTOB C pe3y/ibTaTaMu aHann3a, BbIMOSIHEHHOrO XMMUYECKMMU METO-
fdamun no MFOCT 9853.7, FOCT 9853.11 - OCT 9853.16. TOCT 9853.18 - 'OCT 9853.20, HO He pexe
0fHOro pasa B KBapTasl.

KonmuyecTBo pe3y/bTaToB CMEKTPasbHOrO aHanm3a, KOHTPOIMPYEMbIX METO4aMU XMMMUYECKOro aHa-
NN3a, yCTaHaBNMBAOT B 3aBMCHMOCTY OT 06LLEro KonmyecTsa NocTynarwmx npob, Ho He meHee 0.1 % Bcex
npo6 TOBapHOW MPOAYKLMK, MOCTynalowWwmx B n1abopaToputo 3a KBapTa.

TO4YHOCTb pe3ynbTaToB aHann3a CuUMTaeTcsa Y40BeTBOPUTENLHONW, eciv He MeHee YeM B 95 % cryyaes
BbINO/HAETCS YCNOBME

1\/ @

A071  Z); »D{,
roe  J1, — pe3ynbTaT aHann3a KOHTPO/IbHOW MPo6bI,MOAYYEHHbIR MO HACTOALWEA METOAMKE;

X2— pesynbTaT aHanM3a Toil e Npo6bl,MOAYUYEHHbIA XYUMUYECKUM METOLOM;

0, u 02— ponycKaeMmble PacxoX/eHUs Mexay pesynbTaTaMu aHasn3a COOTBETCTBEHHO A CMeKTpasib-
HOFO U XMMWNYECKOTO METO/I0B.

8.3 OnepaTUBHbIA KOHTPO/Ib TOUHOCTM TMPOBOASAT MEpef Haya oM CMeHbl WU OfHOBPEMEHHO C
aHa/IM30M KakKoi-nm6o napTuu NpOU3BOACTBEHHBIX NPO6.

[ns BbINONMHEHWS! KOHTPONS BbIGUPAtOT fBa CTaHAAPTHBIX 06pasLia co 3HAYEHWSIMU MacCoBOW Aonu
3M1eMEHTa, HAXOAALWMMUCA B pailoHe HUXKHErO U BEpXHEro MpeAesioB Avana3oHa W3MepeHuii, n NpoBoasaT
M3MEpeHNe COAEPXKaHNS JaHHOTO 3/1eMeHTa B KaXKAOM CTaHAapTHOM o6paslie. Ecnm xoTa 6bl Ans OfHOTO
CTaHAapTHOro 06pasLia pe3ynbTaT aHann3a npy onepaTMBHOM KOHTPO/E OT/IMYAETCS OT 3HAYEHWsi MAacCOBOA
JOMN 3MeMeHTa B JaHHOW TOUYKe rpafyMpOBOYHON XapakKTepuCTUKM Gonblue 4yem Ha 0.5Z). mpoBogsT
KOPPEKTUPOBKY rPaZlyMpoOBOYHON XapaKTepUCTUKU.

9 TpeboBaHUA K KBa/MhukKaumm

K BbINOMHEHUIO aHaNM3a fAOMYCKAeTCsl CMEeKTPOCKOMUCT KBaM(MUKALUM He HUKe 4-To paspsaga,
umetoLnii 11 KBaIM(UKALMOHHYIO Tpynny Mo 31eKTpo6e30nacHOCTH.
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