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determination of molybdenum and tungsten
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Cpok pelicteua __ c¢_01.01.90
no dt.01.95

HecobntogeHve CTaHgapTa npecnegyerca no Takomy

HacTtoAwmin ctaHfapT ycTaHasnvBaeT (DOTOMETPUYECKUIA  MeTof
onpefenieHWs MaccoBbiX Jgonei monubaeHa un Bonbpama (ot 0,004
£0 0.04% KaXk[oro) B TaHTasle M ero OKuCH.

MeTog ocHoBaH Ha nocsiefoBaTe/lbHOM 3KCTpakuuu amunauetaTom
UM X710p0hOPMOM OKPaLLEHHbIX KOMMIEKCHbIX COeAUHeHWr monubae-
Ha vnn Bosbpama C AUTMOMIOM U3 pasHbIX /TMKBOTHbIX YacTel pacT-
BOpa C MOCMeAyloLnM M3MepeHneM ONTUYECKOM MAOTHOCTM 3IKCTpak-
TOB.

I. OBWWME TPEBOBAHWA

11 O6wwme TpeboBaHMA K MeTody aHanm3a u TpeboBaHUs bGesonac-
HocTMu— no TOCT 18904.0 ¢ ponosiHeHMeM: 3a pe3ysibTal aHanusa
NPYHUMAIOT cpefHee apudMeTUUYeckoe Tpex MapasiniesibHbIX onpegene-
HUA, KaXk[0e K3 KOTOPbIX BbIMOJHAT W3 OTAEe/IbHOM HaBeCKu

2. AMMAPATYPA. PEAKTUBbI 1 PACTBOPbI

doTo3anekTpokonopmumetp ®IK-56 M aHanornyHbIii.
Meub mydenbHas.

Mnntka anekTpuyeckas.

Turnn HwWkenesble.

BopoHKWN penunTesibHble BMeCTUMOCTb0 50—75 cm3.
Konbbl MepHble BMecTMMOCTbO 100 n 1000 cm3.
Konbbl KoHuueckne BmecTMmocTbio 100 cm3.

Munetkn BmectumocTbio 1,5 1 10 cm3.
MwuKpob6iopeTka BMECTUMOCTbIO 5 cM3.

M3paHve odmumansHoe [Mepeneyarka BoCMpeLleHa
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CTakKaHbl XUMUYeCcKne CTeK/IAHHble BMeCcTUMOoCcTbio 50— 100 cm3.

Becbl aHanMTU4yeckue.

CTynka u nectuk tapgoposble.

AmMMnak BogHbin no MOCT 3760.

AmMnnaverar.

AMMOHMIA MoNn6aeHoBOKMCAbIM no TOCT 3765, x u.

Bopopoga nepekuck no TOCT 10929, pacTBOp C MaccoBOW KOHLEHT-
pauHeii 150 r/gm3

Bonbthpam meTannmyveckmii

Bonbgpam (V1) okuck.

Kucnota confaHaa Hm TOCT 3118.

MonubgeH MeTasl/INYeCKUiA.

Hatpusa rugpookuce no FOCT 4328 m pacTBOp C MaccoBoii  KOH-
ueHTpauuein 100 r/gm3.

CnupT 3TWUMAOBLIM peKTUMKoBaHHbIA no MOCT 18300 wan  cnmpTt
3TWUNOBbIN TEXHMYECKMIA (rngponusHbiid) no FOCT 17299, Bbicwweld
OYNCTKMN.

TuTaH MeTaN/INYeCKWiA.

XnopogopM (TpMxXS0opMeTaH).

MHHK-guTHON (3,4-4MMepKanToTosyosia LMHKOBas COb).

CycneH3ns UMUK-AUTHOMA: HaBecky Maccoii 0,1 r uuuk-guTHoNa
cMaumBaloT CnMpToM, pacTupalT B (apdopoBoi CTynke, fob6aBnsalT
25 cm» cnupTa, nepesj MNpPUYMEHEHWEM CyCMeH3U B36anTbiBalT.

PactBop TuMTaHa  TpmMxsopuga € MaccoBoii  KOHLUeHTpauumei
150 r-gmM3 HaBecKy Maccoii 0,5 r TMTaHa MeTaslsINYeckoro rnomeLlarT
B CTaKaH BMecTUMOCTb 25—50 cm3, go6asnsaT 10 cmM3 CoNsIHOA Kuc-
NOTbl. HaKpbIBAKT YacoBbIM CTEK/IOM W PacTBOPAOT MpU HarpesaHUn
Ha NAuTKe, A06aBNAA CONSAHYI KUCNOTY A0  MOCTOSAHHOro o6bema
(10 cm3); pacTBOp XpaHAT B TEMHOW CK/ISIHKE C MpUTEPTOA  MpPOGKOIA
He Coriee Tpex Cy.OK.

CrtaHgapTHbI pacTBop Bosbtpama, cogep>kawmii 0.1 mr Bosnbdpa-
Ma B | cM3 rotoBAT O4HMM U3 ABYX CMOCO60B.

MepBbili cnocob: HaBecky Bosfibhpama Maccoii 0.1 r nomelwsawoT B
cTakaH BMecTumocTbio 200 cm3, npunuvsalT 5—10 cm* BoAbl. 20—
25 cm3 nepekucn BOAOPOAA W HarpesaloT [0 PacTBOPEHUSA HaBECKU,
nepuoAnYecKn nomeluvsas. 3aTteM OCTOPOXKHO, MO Kanasam, fobaBns-
10T 2 cM3 aMMmnaka M cHoBa MoforpesaloT A0 obecLBevynBaHUA pPacTBo-
pa. Mocne oxnaxkheHWss pacTBOp NepPeBOAAT B MEPHYK Kosby BMecTu-
MOCTbi0 1 AM3, 0OBOAAT BOAOW A0 METKU M MepemeLlvBaloT.

BTopoi cnocob: HaBecky oKucu BosbpaMa Maccoi 0.1261 r. npo-
Ka/leHHOM [0 MNOCTOsHHOM Maccbl npu 600—700>C, nomeLlarT u cTa-
KaH BMecTumocTbio 100 cmr, pacTteopsatoT B 20—25 cm3 pactsopa rug-
POOKMCK HaTpus, NEePeBOAAT a MEPHYK Konby BMecTUMOCTbio 1 Am*,
[0BOASIT BOAOW A0 METKU U MepemMeLlunBatoT.
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PacTtBop Bonbtpama, cogepxawmii 0,01 mr Bonbgpama B 1 cm3
(pabounin), roToBUT B AeHb ynoTpebneHuss pasbaBneHneM cTaHOapTHO-
ro pacteopa Bogol B 10 pas.

CTaHJapTHbIli pacTBop MonubaeHa, cogepxxawumii 0,1 mMr monunbae-
Ha B 1cM3 roToBAT OHUM U3 ABYX CMOCO6OB.

MepBblii cnocob: HaBecky MonmbaeHa Maccoii 0,1 r nomewiatwT B
CTakaH BMecTMMOCTbl 100 cM3, pacTBopsitoT B 5 cm3 pacTtBopa nepe-
Kucn BogopoAa, [06aBnsAlT U30ObITOK ammuaka, pacTBop KUNATAT [0
obecLBeuYnBaHNA W yaasieHUa nepekucyn sogopofa. locne oxnakaeHus
pacTBop MNepeBOAAT B MEPHYK K016y BMeCTUMOCTbiO 1 Am3, AOBOAAT
BOJOM A0 METKM M MepemMeLunBaloT.

BTopoii cnoco6: HaBecky MOIMGAEHOBOKMCOIO aMMOHWSA  Maccoid
1,840 r pacTBOpSAOT B BOAe, MePeBOAAT B MepHyl Koiby BMeCcTu-
MOCTblO 1 AM3 [00BOAAT BOAOW A0 METKM M MepemeLunBaloT.

PactBop monubaeHa, cogepxawmii 0,01 mr monuéaeHa B | cm3
(pabounii), roToBAT B AeHb ynoTpebsieHUs1 pa3baBneHMeM cTaHAapTHO-
ro pacteopa Bogoli B 10 pas.

3. TIPOBEJEHVE AHAJI3A

3.1. HaBecky TaHTana wwm ero okucu maccoi 0,3—0,5 r (npu
MaccoBoii gone monmbgeHa o 0,02% -HaBecka 0,5 r) nomewawT B
HUKeNEeBbIV TUTreslb, B KOTOPOM MpeABapuTesibHO pacrnsasfieH Ha nauT-
Ke 1 r rugpookucn Hatpus, [o6asnaT 3 r ruapooKUCH HaTpus, no-
MeLlalT TUrenb B XO0A0AHYI0 My(esbHYH Meyb, AOBOAAT Temmnepatypy
[0 800—8508C n cnnasnAT 40 MOMYyYEHUS OAHOPOAHOro niasa. Twu-
renb C NaaBoOM oxnaxgawT, nnasB obpabaTbiBatoT GO cm3 BoAbl Mpu
KNMNSYEHUN.

[Mocne oxnaxaeHUsA pacTBop C 0CAAKOM MepeBOAAT B MEPHYH KO/
6y BMecTMMocTbio 100 cm3, pa3baBnsaoT BOAOW A0 METKMW, TwaTenbHO
nepeMeLUnBalOT 1 OCTaB/MAIT [0 OTCTaMBaHuA ocajka. B gBa crakaHa
BMecTUMOCTb0  50—70 cm5 nomewawT no 10 15 cm5 npospayHoro
pacTBopa, npu HeobxogmmocTu gobaBnsT Bedy A0 15 cm3 npunimsa-
10T HO 15 cM3 CONAHOM KUCIOTbl U MepeMeLumnBatoT.

3.1.1. Ona onpeaeneHns monubieHa B OAVWH W3 CTaKadk3B Npun-
BalT 2 cM1 cycnenmsnun UHHK-AHTMONA W OCTaBAAKT Ha 15 MWUH, n3peg-
Ka nepemewmsas. PacTBop nepeBogAT B [e/INTE/IbHYIO BOPOHKY BMec-
TUMOCTbIO 50 cm3, MpunuBaloT TOYHO 5 cM3 amwiauerata WM X10po-
hopma, B36anTbiBalOT | MUH; nocne pacc/ioeHns BOoAHYK a3y oTbpa-
CbIBaOT, IKCTPAKT MepeBOAST B CyXyl0 KIOBeTy C TOMNWMHON cnos 3—
10 Mm (KIOBETY C TOMWMHOM cnost 3—5 MM MCMoNb3yT, ecin macca
mMonubaeHa 6onee 14 MKr), HakKpbiBalOT ee KPbIWKOA W 0OCTaBAsAlT
CTOATb 10 MCYE3HOBEHUSA MY3bIPbKOB.

3.1.2. Ana onpegeneHvsa Bosbhpama B APYroi ctakaH [o6aBnsoT
10 kanenb pacTBopa Tpuxsopuga TuTaHa (nosBneHve GuoneToBol
okpacku). Mpu Haanmumm monubgeHa npubasnsawT 1,5 cm3 cBexxenpu-
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rOTOBJIEHHOrO TPUXNOPHAA TUTaHa, ocTaBNAlT Ha 10 MUH. NepemeLUn-
Basi, U HarpesaloT [0 KuMeHWsA. PacTBop cnerka oxnaxkgawT, npuiu-
BalT 1 cM3 cycneH3un UMHK-AUTUOMA U NepeBOAAT B LWAWMHAP BMec-
TUMOCTbH 50—70 c¢cm3 co CTEKISIHHOW npo6kKoii. LimnnHap nomewarT
B CTakaH C KuMsAWen Bodol Ha 5—7 MWH. 3aTeM pacTBop oxnaxgjaloT,
rnepeBogAT B [e/IUTeNIbHY0 BOPOHKY BMECTUMOCTbO 50 cmM3, npununsa-
10T U3 MKKPOGIOPETKM WA MUMETKOW ¢ nopwHem 5 cm3 amunauertata
nnn xnopoopma wn B3banteiBaloT | MWH. [Mocsie pacc/ioeHna BOAHYIO
asy oTbpacbiBalOT, 3KCTPaAKT MNEPeBOAAT 3 CyXYl KIOBETY C TOMLUK-
Holi cnost 5— 10 MM (KIOBETY C TOJLWMHOM cnos 5 cM MPUMEHSIOT, ec-
nu macca Bosibhpama 6oniee 24 MKr), HAKpPbIBAOT KPbILWKOA M OCTaB-
NAKT CTOATb 40 MCYE3HOBEHMS MY3bIPbKOB (0KOMO 1 MUH).

3.1.3. ONTUYECKYIO MJIOTHOCTb 3KCTPAKTOB U3MepsAldT Ha ¢oTo-
3/1IEKTPOKO/IOpUMETPEe Mpu ANIMHe BOMHLI 630 HM. B KauvecTBe pacTtBopa
CpaBHEHUA MPUMEHAIOT Body. OfHOBPEMEHHO 4epe3 Becb X0[ aHamnsa
NMPOBOASAT KOHTPOSIbHbLIA OMbIT. ONTUYecKass M/I0THOCTb pacTBOpa KOHT-
PONIbHOr0 ONMTa He Ao/HKHa MnpeBbiwarb 3HadeHns 0,01. Maccy monm6-
feHa 1 Bo/sibhpamMa Haxof4AaT Mo rpagyyvpoBOYHbLIM TFpaduKam.

32. MocTpoeHne rpagympoBOYHbLIX TrpaduUKoB

3.2.1. MogroToBKa pacTBOPOB /1A onpefeneHNUs MosmbaeHa

B ctakaHbl BMecTumocTbio 50 cm3 BBOAAT 0,3; 0,5; 0.7; 0,9; 1,0;
1,5: 2.0; 2,5; 3,0 cm3 paboyero pactsopa mMonubaeHa, npuaMBaloT BO-
Ay po 15 cm3, no 15 cm' consiHOW KMCNoTbl H nepemelumsatot. [anee
onpegeneHne nposogAt no nn. 3.1.1, 3.1.3.

3.2.2. MogroToBKa pacTBOPOB AN ONpefesieHNsa Bosbgpama

B crakaHbl BmecTumocTbio 50 cm3 BBogaT 0.3; 0,5; 0,7; 1,0; 15
2,0; 3,0: 4.0: 5.0 cm3 paboyero pactBopa Bosbdpama, NMpUINBaKOT BO-
ay po 15 cm3, no 15 cM* consiHOW KucnoTbl. MMocrie go6aBneHns Kaxk-
[Or0 peakTvBa KaXkAblii pacTBOp TLiaTeNlbHO MepemMeluvBatoT. [anee
onpegeneHve nposodAT no nn. 3.1.2 n 3.1.3.

3.2.3. T10 M3MepPeHHbIM 3HAYEHUAM OMTMYECKOM MI0THOCTU KaxKAo-
ro u3 pacTBOPOB CPaBHEHWUS H COOTBETCTBYIOLLMM 3HAYEHUSAM  Macchbl
mMonvbfeHa wnu Bosbpama CTPOAT rpagympoBOYHble rpadukn OfHO-
BPEMEHHO € MpoBefeHNeM aHanusa cepuu npob.

4. OBPABOTKA PE3YJIbTATOB

4.1. Macco34io gon monubaeHa win BosbpamMa 8 npoueHTax
(J1) BbluMCNAT NO opmyse

«r-K00

roe W, — macca monumbgeHa (Bonbhpama), HalgeHHass no  rpagyw-
POBOYHOMY TpacuKy, Mr;
V — 06TaeM MepHOM Konbbl, cM3,
2*
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T1— Macca HaBeCcKM aHa/M3npyemoil npobbl, Mr;
Vi — 06bemM a/IMKBOTHOW 4acTu pacTBopa, cM3.

4.2. AOBCOMIOTHOE 3HaueHMe pasHOCTM  Haubosbluero v Havume
Wwero pesy/bTaToB MNapasiiefibHbIX OnpeaeneHunii, a Takxke abcontoTHoe
3HayeHMe pasHOCTM [BYX pe3ynbTaToB aHanm3a ¢ BEpPOSITHOCTbIO
P —0,95 He [OMYKHO MpeBbllaTh 3HAYEHUS AOMYCKAEMbIX pPacxXxoXKpae-
HWIA, yKasaHHbIX B Tabnuue.

Mn<cc»>n gons monubpaeHe

(Bonbthpama). [LNNYcKBBMCY pacxoxpeHue. Y%

0,004 0001
0,01 0.C02
0,02 0,003
(01} 0.005

4.3. OonyckaeTcs MNpUMEHeHWe APYrUX MeTOAMK aHanusa, no Met-
POMOTNYECKMM XapaKTepucTukam He YCTymalowMM  NpuvBeAeHHbIM B
cTaHgapre.

4.4. Tlpu BO3HUKHOBEHWM pasHorjacuii Npu onpegeneHun monubéae-
Ha 1 Bo/bpaMa MNPUMEHSIIOT (HOTOMETPUYECKUiA MEeTof aHanmsa.
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