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HacTosslumii craHaapT paclpoCTpaHSIeTCss HAa HOHOOOMEHHbBIE CMOJIbI M YCTAHABIUBAET KOMIUIEKCO-

HOMETPHYECKUH N (POTOKOJIOPpUMETPHUYECKHMH METOIbl OfpelcceHHs Xele3a B MOIMMEPHU3AlHOHHBIX U
NOJTUKOHACHCALIMOHHBIX HOHUTAX IeICBON U MAKpPONOPUCTOR CTPYKTYPHI.

JI11s MOHUTOB ¢ MaccoBo# novieH xkene3a ot 0,002 nmo 0,2 % npHMeHSIOT POTOKOJIOPHUMETPHIECKHM
Meton, a 0,2 % u bonee — KOMIUIEKCOHOMETPHUYCCKHH METO/I.

1. CPEJCTBA UBMEPEHHH, PEAKTHUBBI 1 MATEPHUAJIDI

Onexrpowikad CYLIWIBHBIH C TEPMOPEIYISTOPOM, obecrieYHBaOLMH TeMriepatypy or 50 no 200 °C
C TIOTPELIHOCTBLIO PEryJIHPOBAHUS TeMNEpaTypbl He Bonee 5 °C.

[leysr MydenvHast ¢ TEpMOPETyISITOPOM, obecreyrBaolas remrneparypy no 900 °C.

PDoT10o3/1EKTPOKONOPHUMETP MOOOro TUna.

Konbsl MepHble HCcIOTHEHHH 1, 2 Kinacca ToyHocTH 2 BMecTHMOocTbIO 50 1 100 cM? nmo T'OCT 1770.

Konba xonnueckasi Tuna Ku vcnonsennim 1, 2 sMecTiMocThio 250 ¢M3 no MOCT 25336.

[lnuaapel MepHble UCTIOTHEHHH 1, 2 BMecTUMOCTRIO 10 cM? M ucnonHeHud 1—4 BMECTHMOCTBIO
50 cM? o FOCT 1770.

Bioperkn ncnoneHnn 1—3 kinacca TOYHOCTH 2 BMECTHMOCTHIO 25 ¢M3 ¢ 11eHOM neneHusi He Gonee
0.05 cM3.

[TuneTku McrnoMHeHUs 2 K1acca TOYHOCTH 2 BMECTHMOCTHIO 1, 5, 10 u 25 cM? H ucnosHenuit 2, 4, 5
KJIACCOB TOYHOCTHM 1, 2 BMECTHMOCTBIO 1 cM3.

Boponka crexiissHHas no ['OCT 25336.

Crynika dpapdoponas nio 'OCT 9147,

Turenp papdpopospiit Ne 5 Boicokoit popmbl ¢ kpbliiko# o F'OCT 9147.
Kucnora aMmuHoykcycHast no 'OCT 5860, 4.a.a.

Kucnora conssHast no T'OCT 3118, x.4., KOHLIEHTPUPOBAHHAaA.

Kucnora cepHags no TOCT 4204, y.n.a.,, KOHUCHTPHPOBAHHAS H pacTBOP KOHIEHTpaLMH
¢ (1/2 H,80,) = 0,01 mons/om3 (0,01 H.).

Kucnora azorsast no [OCT 4461, 4y.n.a., KOHUEHTPUPOBAaHHAaA.

Harpun xsiopucteif no 'OCT 4233, 4y.a.a.

AmMmuak BoaHbid o F'OCT 3760, 25 %-HbIH pacTBOP.

Cosnb nMHaTpueBast sTwieHAMaMMH-N, N, N’', N’-terpaykcycHo#) KUCHOThI 2-BoaHas (TpwioH B) no
FOCT 10652, y.n.a., pacTBop KoHuUeHTpauuH ¢ (1/2 Na,H,4C,;,03N,-2H,0) = 0,01 mons/am> (0,01 u.).

BapuaMHHOBbBIM CHMHHH (MHAUKATOP); NOTOBAT CAeAylolUM obpazoM: 1,0 r HHIMKATOpaA THIATEIHLHO
PACTHPAIOT B CTYTIKE C 99 I' cyXOro XJIOPUCTOrO HaTpusl.

['MnpoxcrnaMut consiHokucasiy no F'OCT 5456, u.n.a., 10 %-Hboi pacTBOP.

OprodeHAaHTPONHH, MOTOBAT CAEAYIOLIMM obpa3oM: 0,28 r MOHOTHAPATa PacTBOPAIOT B AUCTHIUTHPO-
BaHHOM Bole M NOBoIAT o6beM no 100 cM?3. XpaHsT B TeMHOM CKIISHKE ¢ NPUTEPTOH NMpoOKOoii Ha Xonoe.
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Ksacup XenesoammMonuiinsie no HTJ, x.4., ocHoBHO#M pactBop, rotossaT no [OCT 4212, pabouny
pacTBOp T'OTOBAT B J€Hb NPOBEACHMA aHANINM3a pazbapleHHeM OCHOBHOro pactsopa B 200 pa3 pacTBopom
cepHO¥ KHMCIOTHI KoHUeRTpauwu ¢ (1/2 H,50,) = 0,01 Mosb/oM° (0,01 H.).

1 cM3 3toro pactBopa coaepxuT 0,005 Mr Xenesa.

Bona mucrwumapoBaHdad no I'OCT 6709 wnnm neMuHepaZin3oBaHHas, OTBevaloilias TpeOOBaHUAM
T'OCT 6706.

Bymara MHAMKaTOpHas yHuBepcanbHasi, pH 1,0—-10,0.

byMara HIMKXATOPHAasi KOHTO.

Becpl nabopaTopubie o FOCT 24104 2-ro kinacca TOYHOCTH C HAUOOJNBLUINM TIPENeNIOM B3IBEUIMBaH Hsi
200 r win moodbic aHAJIOTHYHBIE TAKOIO Xe KJ1ACCa TOYHOCTH.

(M3menennas pepaxnns, Mam. Ne 1).

2. METO/1bl AHAJIN3A

2.1. OnpeneneHue Xene3a KOMNIEKCOHOMETPHUYECKHM METOAOM

2.1.1. Ipunyun memooa

[IpHIMTI KOMILIEKCOHOMETPHYSCKONO METONA ONPENENICHUs1 XeJe3a 3aKMoYaeTcss B CIIOCOODHOCTH
HOHOB TPEXBAJICHTHOTO Xejie3a oOpa3OBhiBATL C TPWIOHOM b YCTOIMMBLIE KOMIUVIEKCHBIC COCAWHECHMS.
AHalM3 NIPOBOISIT B NIPMCYTCTBMM MHAMKATOpA BAPHAMMHOBOIO cMHero npu pH 2—3.

2.1.2 Ilposedenue anaarusa

1,0—1,5 r voHMTa, BhICYLIEHHOTO 0 nocTossHHON Macchl no [OCT 10898.1, s3seumBalor ¢ norpen-
HOCTHIO He 6onee 00,0002 r, nomemaior B dapdopoBbiii THreE b, cMayuBaloT 0,5—1,0 cM? KOHLIEHTPUPOBaH -
HOM CEpHOH KMCJIOTHI, MOMEILAIOT B XOJOAHYI0O MY(DEIbHYIO TieYb ¥ TIOCTENEHHO Harpesalor.

THres ¢ conepXuMbIM NMPOKATIMBAKOT 2 4 B MydenbHo# neun npu 850—900 °C no paspyuienns rpanyn
HOHHTA. I10IY4EHHYIO 3071y PacTBOPSIIOT B 5 CM> COMAHOM KMCJOTHI C J00aBneHNeEM 3—5 Kaneib a30THOM
KHMCJIOTHI.

Hatee comepXyMOE THIJIS 3aKPbIBAJOT KPLILIKOM W HArpeBalOT HAa BONSTHOM OaHe HO pacTBOpPEHUS
3oibl. JIpH HEOOXOMMMOCTHM OIepaliVi0 PACTBOPEHMSI NMOBTOPSIOT NOCJE YIIAPMBAHMS PacTBOpa AOCYXA.
Kppiniky nociie Harpesa oOMbiBaloT 2—3 cM? Boabl, cobupas NPOMBIBHBIE BOIBI B TOT XE TUIC/b.

3aTeM COACPKUMOE TUIVIS KOTMUYESCTBEHHO NEPSHOCAT B KOHHUYECKYIO KoNOy, AOBOAST 0ObLEM pacTBOpa
no 100 cM? Bomoi ¥ OCTOPOXHO HEHWTPaIH3yIOT aMM#akoM a0 pH 2—3 no yHuBepcabHONW MHAMKATOPHOM
OymMare.

K HenTpam3oBaHHOMY pacTtBopy nobarinswr (0,2—0,5 r aMHHOYKCYCHOH KHWCJOTbI, WHAMKATOP
SapHAMHUBOBLIM CHHHH HEOOMBUIMMH NTOPLMAMH (Ha KORYHKE UINATSNsi) U MEUIEHHO, 110 KAIUIAM, TUTPYIOT
TPWIOHOM b 10 nepexona GUoneToBOM OKpackH B XENTVIO.

[lapa/nenbHO POBOAST KOHTPOJNILHOE ONpeciEHUE C TEMH X€ KOJAHYECTBAMH PEeakKTHBOB U NPH TeX
X& YCIIOBMSX.

22. OnpeneneHue Xeneza GOTOKONOPDUMETPHUYECKHUM METOAOM

2.2.1. [lpunyun memoda

[Ipyaiun GOTOKOIOPHMETPHUYECKOTO METOAA OlpelecHHUS Xele3a 3aKIodYaeTcsi B CIIOCOOHOCTH
HOHOB NBYXBUICHTHOIO Xee3a 06pa30BeiBaTh ¢ OPTOQECHAHTPOJIMHOM KOMIUICKCHLIE COSIHHEHUA, OKpa-
IICHHBIE B OPAHXEBO-KpacHbIM LBeT nipu pH 3—9.

2.2.2. [Iposedenue ananrusa

Oxono (140,1) r monuTa, BRICYLIEHHOIO Jio noctTossHHOM Macchl o FOCT 10898.1, B3BeLLIMBAIOT C

norpemHocTeIo He Oonee (,0002 r, manee NpoBOAAT O30/ICHHME HABECKM HOHUTA W IOCeayiolliee pacTBO-
peHHE 30781 No 11. 2.1.2.

ColepXHMOe THUT/IA KOJMYECTBEHHO MEPEHOCST B MEPHYIO KonOy BMecTuMocThio 100 cM3 U nosonsT
0OBEM pacTBOpa JO METKH AMCTWINHPOBAHHON BOJOH.

M3 xon6s1 orbupalor 5, 10 win 25 cM’ pacTBOpa B 3aBUCHMOCTH OT COAEPXAHUA Xee3a, NOMEIAIOT
B MEPHYIO KoJOy BMecTHMOCTRIO 50 cM’, npubamnsior 1 cM? pacTBopa rMApOKCHIAMMEA, BBIACPXUBAIOT
1 My, 3aTeM n06aBAmOT 1 cM® pacTBOpa OpTOGEHAHTPONAHHA, PACTBOD AMMHAKA MO KAIUIAM 0 HCYE3HO-
BCHHUs CHHEH OKpackH OyMaru KoHro. [locse atoro o6beM pacTBopa 0OBOAAT 10 METKM AHCTWUIMPOBAHHOM
BOJIOH, TIUATEALHO MEPEMELIMBAIOT H OCTARAAIOT Ha 10—15 MMH 0O TICSABICHUS YCTOMYUBOM OKpPacKM.

Xeneso onpenensior Ha ¢oroxonopuMerpe, NpHUMeEHss cBeTodWILTP ¢ OONACTHIO CBETONPOIYCKAHUS
490-—540 HM ¥ XJIOBETH C TONMUIMHON padodero ciog 20 Mm.

[TaparuienbHO NPOBOAST KOHTPOJIBHOE onpeneneHue 6e3 npobul HoHUTa (KOHTPOJIBHBIN PacTBOP) C
TEeMH Xe€ peakKTHBAMH H IIPH TeX Xe YCNOBHUSX, HayMHast ¢ fobaBneHust COISTHOM KMCIIOTDI.
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J1/11 TPUTOTOBJIEHHS PACTBOPOB CPAaBHEHMS B MepHble KOOl BMECTUMOCTBIO S0 cM3 BHocHAT 2; 5; 10;
15: 20 cM> pabodyero pacrBopa Xelne30aMMOHHHMHBIX KBacllOB, YTO COOTBETCTBYET Macce Xeje3a B HeM
cooTBeTcTBeHHO 0.01: 0,025; 0,05; 0,075; 0,1 Mr. B xon6s!1 nobasnsiior no 10 cM3 AMCTWUIMPOBAHHOHN BOADI,
a OCTA/IbHLIC PEaKTHBbLI MPHUOABIAIOT B TOM XE& MOpsAKe, KAK U K aHaIu3vpyeMoH 1npobe. Oxpacka
pAcTBOPOB CPABHEHUS YCTOMYHMBA B TEYEHHE IBYX MECSLIEB NP XPAHCHUH B TEMHOM MECTE.

[10 KOHTPONBLHOMY PACTBOPY YCTAHABIMBAIOT CTPEJKY NpHOOpa Ha HYJIb ¥ M3MEPAIOT ONTHYECKYIO
[JIOTHOCTDL PACTBOPOB CPABHEHUSI U AHAJIM3UPYEMOH TNPOOLI.

CTposT IrpayHpOBOYHBIH rpadMK, OTKiadbiBasgd HA OCH abCLMCC MacCy Xeje3a B MWUIHIpPaMMax, a
Ha OCH OPIHHAT COOTBETCTBYIOLUNE 3HAYEHHUS ONITHYECKHUX IUTIOTHOCTEH.

2.1—-2.2.2. (U3meneHnan penaxkuma, Uam. Ne 1).

3. ObPABOTKA PE3VYJIbTATOB

3.1. MaccoByio 10110 Xene3a, onpeaeICHHYIO KOMIUIEKCOHOMETPHYECKHUM METOAOM (X), B IIPOLIEHTAX
BLIUUCIAIOT N0 dopMyIie

(V| — V,) -0,00028 - 100
- \
rne ¥y — oObeM pacTBopa TpHIOHa b KoHuenrpauun TouHo c (1/2 Na,H,,C,,04N,2H,0)
=0,01 Momb/amM? (0,01 H.), U3pPaCXONOBAHHLIH Ha THTPOBAHHE, CM3;
V; — obbem pacTtBopa TpwiOHa b  KoHueHTpauun TtodHo ¢ (1/2 Na,H,,C,,04N,2H,0)
=0,01 moms/aM> (0,01 H.), H3PaCXONOBAHHLIN Ha TMTPOBAHHE KOHTPONBLHOIO pacTBopa, cM3;
0,00028 — Macca Xenesza, COOTBETCTByIOIIass | CM? pacTBopa TpWIOHa b KOHLEHTpallUM TOYHO
¢ (1/2 Na,H,,C,,0sN,-2H,0) = 0,01 mons/am? (0,01 1.), T;
m — Macca CyXxoro HOHHTA, T.

X

3a pes3ynbTaT aHajlH3a NMPUHUMAIOT CpeHee apuPpMeTHYeCKOe 3HAYCHHE ABYX Napasule/IbHbIX olpe-
ACNECHUN, NOMYCKACMOE PACXOXACHHUE MEXAY KOTOPLIMY HE JO/DKHO NpeBbiiath 0,3 otH. %.

3.2. Maccosylo 0110 XeJie3a, onpeneseHHYIO POTOKOIOPHMETPHYECKUM MeTonoM (X)), B IpolieHTax
BLIYHCAAIOT 1O popMyTie

10 -m
V-m °

rae m; — Macca XeJjic3a B KOJJOPUMETPUPYeMoii NpoGe, HaleHHas Mo rpafyHpOBOYHOMY rpadHKy, MT;
V — ofmbeM npobbl, B3ATBIN 1N GOTOKONOPHMETPHPOBAHHUS, CM;
m — Macca CyXOoro HOHHTa, T.

X, =

3a pe3ynbTaT aHa/IM3a NPHHUMAIOT cpefiHee apHpMeTHIeCKOoe 3HaYeHHE IBYX NapaUleNbHbIX OIIpe-
JENIEHHH, JOTTYCKAEMOE PACXOXICHHE MEXAY KOTOPbIMHM He JOJDKHO NpeBLIIUATL 6 OTH. %.

3.1, 3.2. (M3meneHnan penaxumus, Him. Ne 1).

3.3. (Mcxmogen, U3m. Ne 1).
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