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HacTosilumii craHaapT pacnpocTpaHseTcsi Ha MOHOOOMEHHbBIE CMOJIbI U YCTAHABIUBAET KOMILIEKCO-
HOMETPHMYECKUH M (POTOKONIOPHMETPUYECKUIT METONbl OfpEAcicHUs Xeje3a B NOJIMMEPH3ALMOHHBIX M
TIOJIMKOHACHCALMOHHBIX MOHUTAX TeNeBOM U MAKpPONOPUCTON CTPYKTYPHI.

Jlns MoRMTOB ¢ MaccoBo#t nosei xenesa ot 0,002 no 0,2 % npUMEHSIOT POTOKONOPHMETPHYECKHIA
MeTton, a 0,2 % u 6onee — KOMIUIEKCOHOMETPHYECKHIA METO.

1. CPEJCTBA U3MEPEHHH, PEAKTHBbBI 1 MATEPHAJIBI

Onexrpolikad CYIIMIBHBIH C TEPpMOpPETyISTOPOM, obecneynBarolmii Temneparypy ot 50 no 200 °C
€ TIOrpeIHOCTBIO PEryIMPOBaHMS TeMMnepaTyphl He Gonee 5 °C.

eus MydenbHasi ¢ TepMoperyasTopoM, obecrieynBalolasi Temnepatypy ao 900 °C.

PoTO3/1EKTPOKONIOPUMETP MOBOro THNA.

Konbbl MepHble HcTonHeHHMI 1, 2 Knacca ToYHOCTH 2 BMecTHMocTbio 50 1 100 cM® no I'OCT 1770.

KonGa xonnyeckast Tuna Ku ucnonnenui 1, 2 sMectmocTbio 250 cm3 no FOCT 25336.

wiHHapLl MepHble McofHeHHH 1, 2 BMecTHMOcThIO 10 cM3 M McnioNHeHMi 1—4 BMECTHMOCTBIO
50 cm3 mo F'OCT 1770.

BiopeTkn ncnontennit 1—3 Kiacca TOYHOCTH 2 BMECTHMOCTBIO 25 cM3 ¢ 11eHOM NencHust He Gonee
0,05 cM3.

TIMneTKy ucrioNHeHus 2 Kacca TOYHOCTH 2 BMeCTHMOCTRIO 1, 5, 10 u 25 cM3 o ucnonHenwi 2, 4, 5
KJ1aCCOB TOYHOCTH 1, 2 BMECTHMOCTBIO 1 cM3.

BopoHka creknsHHas no F'OCT 25336.

Crynka dapdoposas no 'OCT 9147.

Turens dapdoposit Ne 5 Bbicoko#t ¢popMbl ¢ KpbiwKoit no TOCT 9147,

Kucnora aMunoykcycHas no FOCT 5860, y.a.a.

Kucnora consnast no F'OCT 3118, x.4., KOHUEHTPHPOBAHHAS.

Kucnora cepras no TOCT 4204, y.n.a, KOHUCHTPHPOBAHHAS H pacTBOp KOHLICHTPAlLMAH
¢ (1/2 H,S04) = 0,01 monb/am3 (0,01 u.).

Kucnora asornast no FOCT 4461, 4.n.a., KOHUEHTPHPOBAHHAsA.

Harpuit xopucteiit no TOCT 4233, u.n.a.

Ammuax BoaHbi o F'OCT 3760, 25 %-Hbldd pacTBOp.

Conb nuHatpuesas stiwieHanaMuH-N, N, N', N'-TeTpayKcycHoii KucnoThl 2-BoaHas (TpuioH B) no
FOCT 10652, 4.n.a., pacTBop KoHUeHTpauuu ¢ (1/2 Na;H4C;4O05N,-2H,0) = 0,01 mons/am? (0,01 H.).

BapnHaMHHOBBIA CHHMH (MHAMKATOD); TOTOBAT CNenyoUIMM obpazoM: 1,0 r HHAUKATOPA TLIATENIHLHO
PacTHpAIOT B CTYTIKE € 99 I cyXxoro XIOpUMCTOrO HaTpHs.

I'mnpoxcunamus constHokueelit no FOCT 5456, u.a.a., 10 %-Hboi pacTBop.

OprodeHaHTPONHH; TOTOBAT CACAYIOWIMM o6pa3oM: 0,28 r MOHOTMApaTa PacTBOPSIOT B AHCTHLIHPO-
BaHHOI} Boie ¥ NOBOMAT 06beM 1o 100 cM3. XpaHAT B TeMHOM CKIAHKe ¢ ApUTepTOil Npo6KOH Ha Xonofe.
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Ksacup xenesoammMonuiinsie o HTL, X.4., ocHoBHO#M pacTBop; rotosar no N'OCT 4212, paGouunit
pacTBOp TOTOBAT B JIEHb NMPOBENEHM aHann3a pazbamieHHeM OCHOBHOrO pactBopa B 200 pa3 pacTBOpoM
cepHO# KucioThl KoHueHTpaunn ¢ (1/2 H,80,) = 0,01 Moms/oM (0,01 H.).

1 cM3 aTOrO pacTBOpa comepxuT 0,005 Mr Xenesa.

Bona muctwuinposannas no I'OCT 6709 wnn neMuHepanu3oBaHHas, oTBeyalollas TpeOOBaHMAM
TOCT 6709.

Bymara mHnukaTopHas yEuBepcaibhasi, pH 1,0—10,0.

byMara uHIMKaTOpHasi KOHTO.

Becy! nabopatoprsie no F'OCT 24104 2-ro k1acca TOYHOCTH € HauOOJNBLINM TIPEe/iOM B3BCLIMBAHMst
200 r wim mobbic aHANOTMYHBIC TAKOTO XK€ Kjiacca TOYHOCTH.

(M3Menennas penaxnus, Msm. Ne 1).

2. METO1bI AHAJIN3A

21 Onpenenenue Xene3a KOMNJIEKCOHOMETDHUYECKHM METOAOM

2.1.1. Ilpunyun memooa

TIpMHIMII KOMIUIEKCOHOMETPHYECKONO METONA OMpeleNieHHs XKejie3a 3aKmovaeTcs B crocoOHOCTH
HOHOB TPEeXBAJIEHTHOTO Xejie3a 00pasoBRIBATL C TPWIOHOM D yCTOMMBLIE KOMIVIEKCHBIE COCAMHEHMS.
A¥nanu3 NpoBOAST B IPHCYTCTBMM MHAMKATOpPa BapMaMHWHOBOTO cuHero npu pH 2—3.

2.1.2 Ilposedenue ananusa

1,0—1,5 r nonwMTa, BHICYIHICHHOTO 0 NocTosHHOM Maccst no 'OCT 10898.1, p3seumBalor ¢ norpei-
HOCTHIO He 6onee 0,0002 r, moMelnaioT B Gapdopossiii THre b, cMayusaioT 0,5—1,0 cM? KOHLIEHTPHPOBaH-
HOM cepHON KMCJOTH], TOMEINAIOT B XOJOAHYI0 MyeAbHYIO TieYb ¥ TIOCTENIEHHO HarpeBaioT.

Turens ¢ conepXiuMbIM IPOXAMBAIOT 2 4 B MydenbHoi neun npu 850—900 °C fo paspyiueHns rpaHyi
vonuTa. [Tonyyensnyio 301y pacTBopsiior B 5 cM3 consiHol X¥cIoTh ¢ Jo6GamieHUEM 3—5 Kaneib a30THOM
KUCJIOTHI.

Hanee conepXumoe THIIA 3aKPHIBAJOT KPLULKOH W HArpeBaloT Ha BOAsiHOW GaHe O pacTBOpeHMs:
sonbl. TIpH HeoOXOAMMOCTH ONiepaiMio pacTBOPEHMA NMOBTOPSIOT TNOCNE YNMAPHBAHMSA pacTBOpa AOCYXa.
KphIKy moclie Harpena o6MBIBAIOT 2—3 cM> BOIbI, cOOMpas NPOMBIBHbBIE BOXH! B TOT X¢ TUTeb.

3aTeM COACPRUMOE TUIVI KOIMYECTBEHHO NEPEHOCAT B KOHHYECKYIO Konby, AOBOAAT 0ObeM pacTBOpa
1o 100 cM3 Bomo# M OCTOPOXHO HERTPATU3YIOT aMMHakoM 10 pH 2—3 no yHuBepcaTbHOM MHAMKATOPHOM
OymMare.

K se#tpanuzoBaHHOMY pactBOpy moGasnsior 0,2—0,5 r aMHHOYKCYCHOM KUCNOTH, MHMAMKATOD
BaPHAMHHOBLIM CHHHUH HeOObIIMMH NOPIMAMH (Ha KOHYMKE 1UNATeNs) U MEUISHHO, 110 KAIUIAM, THTPYIOT
TpwioHoM b 10 nepexopa ¢uoneToBO# 0XpackH B XENTYIO.

INapamnenmpHO IPOBOAST KOHTPONIBLHOE ONPEAECHUE C TEMH Xe KONHYECTBAMU PEAKTHBOB U TIPH TeX
XE YCNIOBHAX.

22. Onpenenenne xXene3a GOTOKONOPHMETPHUUYECKHM METOAOM

2.2.1. Ipunyun memoda

IIpuHuMn HOTOKWIOPHMETPHUECKOTO METOofa Olpede/CHUS XKene3a 3aKMOoYaeTcsi B CNOCOGHOCTH
HOHOB IBYXBAJIEHTHOIO XeJe3a 00pa3oBhiBaTh ¢ OPTOGHEHAHTPONMHOM KOMIUIEKCHEIE COSJHHEHHS, OKpa-
IDeHHbIe B OpAaHXEeBO-KpacHbIi 1Ber nipn pH 3—9.

2.2.2. Ilposedenue anansusa

Oxosno (140,1) r HonHTa, BHICYHIEHHOTO 10 NocTostHHON Maccsl o FOCT 10898.1, B3penmBaior ¢
norpemHocThio He 6osee 0,0002 r, manee npoBOAAT O30/IEHUE HABECKH HMOHUTA U MOCAEAYIOllee pacTBO-
peHue 301H o 1. 2.1.2.

CollepXHMOe THITIA KOJMYSCTBCHHO TIEPSHOCAT B MEPHYIO Konby BMecTiMocTsio 100 cM3 u nosonsT
00BeM pacTBopa JO METKH AUCTWLIMPOBAHHON BOJOH.

M3 xon6s1 oréupalor 5, 10 wim 25 cM pacTBOpa B 3aBHCHMOCTH OT COIEPXKAHUA Xele3a, NOMEIAIOT
B MEpHYIO Konby BMecTHMOCTBIO 50 cM?, mpubamnsior 1 cM? pacTBopa rMapoKCHIaMHMHA, BHIACPKHMBAIOT
1 mMyH, 3areM Aobasnsmor 1 cM3 pacTBOpa OopTOdEHAHTPONMHA, PaCTBOP AMMHAKa TIO KATUIAM 10 MCYe3HO-
BeHHsI CHHe#t oKpacku 6ymary KoHro. [Tocne 31oro o6beM pacTBOpa NOBOAAT A0 METKM AMCTHUTMPOBAHHOM
BOJIOH, TIIATE/NLHO NMEPEMEIINBAOT ¥ OCTARMIIOT Ha 10—15 MMH [0 nosiBneHus YCTOMYKBOM OKPacKw.
XKeneso onpenensioT Ha QoTOKONOpUMETPE, NPHMEHHS CBETODWIBTD ¢ OONACTHIO CBETONPONYCKAHHS
490--540 HM ¥ XIOBETH ¢ TOIIMHOK pabouero ciog 20 MM.

IMaparvienbHO OPOBOIST KOHTPOIBHOE onpencncHme Oe3 npoOhl HoHUTA (KOHTPOJILHBIH PacTBOp) C
TEMH Xe PeakKTHBAMH X NPHY TeX Xe YCIOBHSX, HauuHas ¢ JoOaB/IeHHs COJISIHOM KMCJIOTHL
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JLnst IPHIOTORNERUS PACTBOPOB CPABHEHMS B MepHble KONGbI BMeCTHMOCTBIO 50 cM3 BHOCAT 2; §; 10;
15; 20 cM3 paboyero pacTBopa XeJiE30AMMOHHITHBIX KBACLOB, YTO COOTBETCTBYET Macce Xeje3a B HeM
cootsetcTBeHHO 0,01; 0,025; 0,05; 0,075; 0,1 Mr. B xon6s1 no6asnsior no 10 cM3 AMCTWUIMPOBaHHOH BOABI,
a OCTAlIbHBIC PEAKTHBBHI NPUOABIAIOT B TOM Xe MOpPsIKe, KaK U K aHalIM3upyeMoil mpobe. Okpacka
pPacTBOPOB CPABHEHHUS YCTOMYMBA B TCHCHHE ABYX MECSILIEB NIPYH XPAHCHUH B TEMHOM MeCTe.

Io KOHTPONBHOMY pAcTBOPY YCTAHARIMBAIOT CTPeNIKy NMPUOOpa Ha HyJIb M U3MEpSIOT ONTHYECKYIO
TUVIOTHOCTH paCcTBOPOB CPABHECHUS H aua.nmupyemoﬁ ]'lpOGbI.

CTposT IrpalyMpOBOYHBIN rpadyK, OTKianbiBasg Ha ocH abcLmcc Maccy Xejeza B MWUTUTpaMMax, a
Ha OCH OPIAHHAT COOTBECTCTBYIOLUNE 3HAYCHHUSA ONTHYCCKHUX IUTOTHOCTEH.

2.1—2.2.2. (N3menenHas pepakuus, Ham. Ne 1).

3. OBPABOTKA PE3VJIbTATOB

3.1. Maccosylo nomo Xenesa, onpeieieHHYI0 KOMIUIEKCOHOMETPHYECKHM METOIOM (X), B IIPOLICHTAX
BBIUMCAAIOT Mo dopMyne
_ (V= V,) -0,00028 - 100
po )

X

rne V) — ofbeM pacTBopa TpwioHa b Konuenrpaumm Touro ¢ (1/2 Na,H,,C,,0,N,2H,0)
=0,01 monb/am>? (0,01 H.), M3PaCXONOBAHHLINH Ha THTPOBAaHHeE, cM3;
V, — obveM pacteopa TpwioHa B xoHuextpaumu TtouHo c (1/2 Na,H,C,,03N,2H,0)
=0,01 momb/am3 (0,01 H.), U3pacCXONOBAHHLIN HAa THTPOBAHHE KOHTPONBHOIO PacTBOpa, CM3;
0,00028 — Macca xenesa, COOTBETCTBYIOLIas 1 cM3 pacTBopa TpWioHa b KOHLEHTpalMH TOYHO
¢ (1/2 Na,H,,C;(OgN,-2H,0) = 0,01 monb/mm? (0,01 1.), 1
m — Macca CyXoro HOHHTa, T.
3a pesynbTaT aHaMM3a NPUHHMAIOT CpelHee apudMETHYECKOE 3HaYeHHeE ABYX Mapaule/IbHbIX onpe-
HeneHuil, JoIMycKaeMoe PacXOXIEHHe MEXAY KOTOPHIMM He JO/DKHO npesnimars 0,3 orH. %.

3.2. MaccoBy1o 10110 XeJe3a, olpefieNieHHYIO (POTOKONOPHMETPHUECKHM METONOM (X3), B IpolieHTaX
BBIMHUCAIOT No dopMyne

10 .m,
V.-m’
rae m; — Macca XeJjie3a B KOJIOpHMeTpHpyeMoii npo6e, HaliieHHas 1o rpayHpOBOYHOMY rpadHKy, MT;

V — obbem npobbl, B3ATHI 415 HOTOKONOPHMETPUPOBAHHS, CM?;
m — Macca CyXoro HOHHTa, T.

X2=

3a pesynbTaT aHAIH3a NPUHMUMAIOT cpeiHee apHPMETHUECKOE 3HaYeHHE BYX MapasUieNibHbIX OTpe-
IeNIEHHH, NONYyCKAEMOE PACXOXACHHE MEXAY KOTOPhIMM He JOJDKHO MpeBbIlaTh 6 OTH. %.

3.1, 3.2. (Mamenennan penaxuns, Ham. Ne 1).

3.3. (Mcxmouen, Ham. Ne 1).
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