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MEXIOCYALAPCTBEHHbBLA CTAHALAPT

MAPIAHEL, METAJ/UIMYECKUA N MAPFAHEL, A30TUPOBAHHbIN.
MeTogp! onpejeneHus xenesa

Metallic manganese and nitrated manganese
Methods for determination ofiron

farta BBegeHus 1995—07—01

1 HASHAYEHME N OBJTACTb NMPUMEHEHWA

Hactoswwnii cTtaHAapT ycTaHaBiMBaeT METOAbl OMNpefeneHns >e-
nesa B METa/IIMYECKOM U a30TMPOBAHHOM MapraHLe: (hOTOMeTpUYecKue
N aTOMHO-abCoOpPOLMOHHBIA MpU MaccoBoin  fone enesa ot 0,1 go
3,5 %; THTPMMETPUYECKHIA MpK MaccoBo fosne xenesa ot 0,5 go 3.5 %.

2 HOPMATWBHbIE CCbIIKW

B HacTodlem cTaHfapTe MCMo/b30BaHbl CCbIIKM Ha CrefytoLue
CTaHAapThl:

FOCT 199—78 HaTpuii YKCYCHbIA 3-BOAHbIA. TEXHUYECKME YCTOBUS

FOCT 612—75 MapraHey, (11) cepHO-KuCAbIA 5-BofAHbIA. TexHuue-
CKue ycnosus

FOCT 3118—77 Kucnota consHasa. TexHU4Yeckue ycnosus

FOCT 3760—79 AMMMaK BOAHbINA. TeXHUYECKME YCOBMA

FOCT 3773—72 AMMOHWIA XNOPUCTbIA. TexHUYecKne ycnoBus

FOCT 4U4—79 Kanuii a30THOKMC/bIA. TeXHWYecKue YCnoBus

FOCT 4197—74 HaTpuii a30THCTOKUC/bIA. TeXHWYecKne ycnosus

FOCT 4204—77 -Kucnota cepHas. TexHUYecKme ycoBums

FOCT 4220—75 Kanwii fByXPOMOBOKUC/bIA. TeXHWUYeCKMe yCnoBuUs

FOCT 4329—77 Ksacupl antomMoKanuMesble. TeXHUYeCKue YCnoBus

FOCT 4461—77 Kucnota asoTtHas. TexHM4YecKue ycnosus

FOCT 4478—78 Kucnota cynbpocanulinnoBas 2-BogHast. TexHu-
yecr cnosus

[ 5456—79 [HApOKCUNaMHHa rugpoxnopug. TexHU4Yeckume yc-

nosus

FOCT 6552—80 Kucnota opToocdopH3sH. TexHuYeckune ycnosus

W3paHue opmumansHoe
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FOCT 10484—78 Kucnota (pTOpMCTOBOAOPOAHASA. TeXHUYecKue yc-
noswus

FOCT 11069—74 ANOMUHWIA NepBUYHbIA. Mapku

FOCT 26999—86 MapraHel, MeTafMYecKnii 1 MapraHel, MeTan-
NINYECKMIA a30TMPOBaHHbIA. MeTogbpl 0TO60pa M MOArOTOBKU Mpob Ans.
XVMUYECKOTO U (PU3NKOXMMUYECKOTO aHaIN30B

FOCT 28473—90 UyryH, ctanb, (eppocnnasbl, XpoM, MapraHey,
meTannuyeckme. O6Lme Tpe6oBaHMA K .MeTOAaM aHanm3sa

3 OBUWWE TPEBEOBAHUA

3.1 O6wume TpeboBaHMsl K MeTogam aHanmsa —no FOCT 28473.
3.2 NabopatopHasa npoba fo/MHKHa ObiTb NPUrOTOBMEHA B BMAE MO-
poLLKa C MaKcUManbHbIM pasmepoM 4vacTtuy, 0,16 mm no*FOCT 26999.

4 ®OTOMETPUYECKUI METO[,
C NPUMEHEHVEM 1,10-®PHAHTPOJIMHA

41 CywHocTb MeTOfga

MeTog ocHOoBaH Ha 06pa30BaHMN KOMM/EKCHOTO COEMHEHNA [BYX-
BafIEHTHOrO >kene3a ¢ 1,10-peHaHTPONHHOM, W3MEpPEeHUN ero onTuyec-
KO MAOTHOCTU Ha CMeKTPOo(OTOMETpe MpW A/MHe BOMHbI 510 HM wn
E%OmomanempoxonopmMeTpe B AuanasoHe [AAMH  BOAH 0T 480 po

HM.

42 Annapatypa, peakKTuBbl U pacTBOPbI

CnekTpooTOMETP MU (HOTOINEKTPOKONOPUMCTP.

Kucnota a3otHasa no MOCT 4461 H pacteop 1:2

Kucnota ¢pTopuctoBogopogHas no FOCT 10484.

Kucnota cepHas no NOCT 4204, pactsop 1:1.

Kwucnota consHasa no MOCT 3118, pacteop 1:1.

Ammunak BogHbI no FOCT 3760, pacteopbl 1:1 1 1:100.

AMMoHUIA xnopucTblii no FTOCT 3773, pacteop 200 r/am3.

AntomuHuii meTananyeckunii no FOCT 11069.

KBacupbl antomokanmeBble no FOCT 4329, pactBop 50 r/gm wnam
pacTBop anomMuHua: 0,25 r anloMUHUA PacTBOPAKOT MPU HarpesaHun
B 10 cm3 pacTBOpa consiHOM KWcnoThl, fobasnstoT 20—30 cm3 ropsueld
BO/bl, MEPeMeLLIMBatOT, 3aTeM PacTBOP OX/IaXAAl0T, NEepeHocAT B Mep-
HYl0 KONby BMeCTUMOCTbIO 100 CM3, 4ONMBAKOT 40 METKU BOAOW W mepe-
MELLMBAIOT.

MapoKcHNaMUK consiHo Kucnblii no FOCT 5456, pactBop 250 r/am3

MO-theHaHTPONNH, CBEXEMNPUIOTOB/EHHbIV pacTBop 2,5 r/am3.

Hatpwuit ykcycHokucnblii no FOCT 199, pactsop 500 r/gm3

bymara VHAMKaTOpHas yHUBepcanbHas.
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Keneso meTtannnyeckoe.

CTaHfapTHble pacTBOpbI Xenesa

Pactsop J1: 0,1000 r >kefnesa pacTBopAlOT npu HarpesaHun B 30 cm3
COMAHON KWUCNMOTbl. PacTBOP OXNaXJatT, MEPeHOCAT B MepHY Konby
BMECTUMOCTbIO 1 AM3, JONMBalOT BOZON [0 METKU U MEepeMeLluBatoT.
MaccoBas KOHLEHTpauus xenesa B pactsope A pasHa 0,0001 r/cm3

PactBop B: 10,0 cm3 pacTBopa A MOMeLLAOT d MepHY Konby BMe-
cTMocTbio 100 cM3, 4ONMBAKOT BOAONM 4O METKM W nepemelumBatoT. [o-
TOBAT nepes NpYMeHeHWeM.

MaccoBasg  KOHUeHTpauuu  enesa B  pacTBope b paBHa
0,00001 r/cm3.

43 MpoBefeHne aHanusa

431 HaBecky npo6bl, 0TO6paHHYH) B COOTBETCTBMW C Tabnuuelt
NoMeLLatoT B NIATUHOBYIO WM CTEK/IOYTNepOAHCTYIO YallKy, CMayuBa-
10T BOAoW, npubaenatoT 30 cm3 pacTBopa a3oTHOW  KucnoTbl, 10 cm3
(hTOPMCTOBOZOPOLHOM  KMcnoTel 1 10 cM3 pacTBopa CepHON KWUCMOThI.
HarpesaloT 1 BbINapuBalOT COAEPXKUMOE Yallku A0 BbifeNleHUs napos
cepHoii kucnoTbl. Mocne oxnaxpaeHus "npubasnstoT 10 cM3 consiHoi
KWC/OTbI, COMM PacTBOPAIOT MpW HarpesaHnyn v npunusaroT 50—70 em3
BOAbl. 3aTeM COAEpP>KMMOE YallKu MEepeHOCAT B CTakaH BMECTUMOCTbIO
300 cm3, npunmeatoT 10 cM3 pacTBopa antoMOKaMeBbIX KBacLOB (Mn
10 cm3 pacTtBopa antomuHus), 20 cM3 pacTBopa X/0pUCTOTNO0 aMMOHMS,
HarpeeatoT [0 KUMEHWA U OCaXAalT rMApoKCcUAbl PacTBOPOM ammua-
Ka (1:1), npubasnas ero go pH=5—6 (KOHTPONb NO YHWBEPCabHON
MHOVMKATOPHON 6ymare). 3aTem pacTBOp HarpeBalT A0 KUMeHWs, fa-
0T OCaflKy OTCTOATLCA B TeyeHWe 3—5 MWH 1 OT(M/IbTPOBLIBAKOT OCa-
[OK Ha (unbTp cpefHelt nnotHocTu. CTakaH M 0CafjoK Ha (uibTpe
npombIBatOT 5—6 pa3 ropsuuM pactBopoM ammuaka (1:100) u cMmbl-
BalOT 0Caf0K BOJOW B CTakaH, B KOTOPOM MPOBOAMIOCL OCAXKAEHME.
OcTaToK ocagka Ha thunbTpe pacTBopsadT B 20 CM3 ropsvero pacTso-
pa CONsHOW, KUCNOTbl 1 NMPOMbIBAOT GUAbTP 5—6 pa3 ropsyeil BOAON,
cobupas unbTpaT ¥ NPOMbIBHbIE BOAbI B TOT XXe cTakaH. Copepxu-
MOe CTakaHa KWNATAT, BbinapusatoT [0 o6bema 50—60 cM3 oxnax-
[AalT. MEPeHOCHAT B MepHYt0 Konby BMECTUMOCTbIO, yKa3aHHOl B Tabnu-
ue I, gonmBaroT 40 METKM BOAOWN M mepeMelunBatoT. PacTteop umnbTpy-
HOT Yepe3 Cyxoil (unbTp B KONGY, OTOpacbiBas Mepsble MOpUMU (UAbT-
para.

B crtakaH BmectumocTbto 100 cM* nMoMellalT alMKBOTHYH 4acTb
pacTtBopa, pasHyt 5,0 cm3 npuamsatoT 10 cm3 Bogpl. 5 cm3 pacTsopa
CONAHO-KUCNOT0 TMApPOKCMNaMuHa W yctaHasnusatoT pH  pacteopa
5,0—5,5 (no yHuBepcanbHOW WHAWKATOPHOW Gymare) pacTBOPOM YK-
CYCHO-KuMcnoro Hatpusa. 3atem npunmsaiot 10,0 em3 pactBopa 1,10-
(heHaHTPO/IHHA U COAEPXMUMOE CTakaHa MepeHOCAT B MepHYK Konby

3
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Tabnuuya 1
Ma XIMX, 06
o g e e . B
Ot 0,10 go 0.25 BKOY 0.5 100
C3. 0,25 » 050 » 0.5 200
* 050 > 10 » 0.25 200
* 10 * 20 » 0.2 250
> 20 * 35 » 01 250

BMecTMMOCTbi0 100 cM1 fonmBaloT 40 METKVM BOAOW W MepeMeLnBatoT.
Yepes 30-MWH M3MepAIOT ONTUYECKYHO MNOTHOCTb PacTBOpa Ha CMeKTpo-
(hoTOMeTpe Npu AnHe BOMHbLI 510 HM WM POTO3INEKTPOKONOPHMETPC
B AManasoHe AnvH BosH oT 480 go 530 HM. B KkayectBe pacTBopa
CpaBHEHWs MPUMEHAOT Body. Maccy XXenesa HaxofaT Mo rpagympo-
BOYHOMY rpagMKy MoC/ne BblYMTaHWSI 3HAYEHWS OMTUYECKOA MNOTHOCTU
pacTBopa KOHTPO/bHOIO OMbiTa W3 3HAYeHWs OMTWUYECKOM MNOTHOCTU
pacTBopa Mpoobl.

4.3.2 TlocTpoeHve rpasyvpoBOYHOro rpadmka

B LwecTb cTakaHoB BMecTMMOCTbiO 100 cm3 nomeluatoT 2.0; ,3,0; 4,0;
5,0; 6,0 n 8.0 cm1 craHgapTHOro pacrteopa bB. u4To coOTBeTCTBYET
0.00002; 0,00003; 0,00004; 0,00005; 0,00006 n 0.00008 r >xenesa.” B
CeAbMOli CTakaH CTaH4apTHbIA PacTBOP XKenes3a He BBOAAT. B kaxablii
cTakaH npunmsatoT no 25 cm3 Bodbl, 5 cm3 pacTBopa COMAHOKUCNOr0
rMApoKCuNaMmMHa M pacTBOPOM YKCYCHO-KWUC/IOTO Hatpua [osofaT pH
pactBopa fo 5,0—5.5. 3arem npunusatoT 10,0 cm3 pactsopa 1,10-the-
HaHTPOMMHA U Aanee aHanu3 MpoBOAsAT, Kak ykasaHo B 4.3.1. PacTBo-
pOM CpaBHEHWA CMY>XWUT pacTBOp, He cofepXKalui CcTaHLapTHOro
pactsopa >xefiesa. 10 MONYYEHHbIM 3HAYEHWAM OMTUYECKUX MIOTHOC-
Teﬁqam COOTBETCTBYHOLUM MM Maccam >Xenesa CTPOAT rpajsyvpOBOYHbIN
rpaguk.

44 O6paboTKa pe3ynbTaToB
4.4.1 Maccosyto gonto xenesa (A), %, BbIYUCAAIOT MO hopMyne
X ~-£-.100. (1)

roe T, —Macca JKenesa, HalifjeHHas Mo  rpagyvMpOBOYHOMY Fpadu-

Ky, T; .
L — Macca HAaBECKMU, COOTBETCTBYHOLWAA a/IMKBOTHOM 4YacTu

pacTBopa npoGbl, T

4.5 HopMbl TOYHOCTW W HOPMaTVBbl KOHTPONS TOYHOCTW MPUBEAEHI
B Tabnuue 2.

4
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Tabnuuya 2— Hopmbl TOYHOCTM U HOPMATMBLI KOHTPOIAA TOUHOCTM
Jlonyckaevible pacxoxfeHus. %

Morpeww- CpeHNX nbTare™
. HocpTeb ”&ﬁnb%a nglé%ﬁ— napan- peV%V)I/ﬂnVIaa
RGN M aAWEn. BRAN WO COUlE
prene avanur* o MYHBIX neEiev'llﬁe neﬂem'%e N aTTecToBaH-
A.% 'CIOBUSIX a, % HOro 3aaqe-
. HI
Or 01 po 0.2 BKoM 0.02 0.03 0.02 0.03 0,01
Cn 02 *05 » 0.04 0.04 0.04 0,04 0.02
* 05 » 10 » 0.05 0,06 0.05 0.06 0.03
» 1.0 » 20 > 0.07 0.09 0.07 0.09 0.05
» 20 » 35 » 0.1! 0.14 011 0.14 0.07

6 ®POTOMETPUYECKUN meTog c npyumMmeHeHuem
cynepocnnuuyunosoin KUCNOTbI

51 CywHoOCTb MeTOpAa

MeTog, OCHOBaH Ha 06pa30BaHUM XXENTOro KOMM/IEKCHOTO COeAuHe-
HMS Xene-3a C Cynb(hOCaNHUMNOBON KWCMOTOM B  LENOYHON  cpefe
(pH 8—12) 1 M3MepeHWM ero OMTUYECKON NAOTHOCTU Ha CMeKTpogo-
TOMETpe npu AnHe BoNHbl 430 HM WM Ha OTO3NEKTPOKOIOPH MeTpe
B AnanasoHe AavH BosiH oT 430 fo 480 Hwm.

52 AnnapaTtypa, peakKTuUBbl K pacTBOpHb

CnekTpooTOMETP MUK (hOTO3NEKTPOKOIOPUMETP.

Kucnota aszoTHas no FOCT 4461 w pacteop 1:2.

Kwucnota ¢pTopuctosopopoaHas no FOCT 10484.

Kucnota cepHaa no FOCT 4204, pactsop 1:1.

Kucnota conaHaa no MOCT 3118.

Kucnota cynbocanuuunosas 2-soguas no FOCT 4478, pactsop
100 r/gm*.

AmMuak BogHbln no MOCT 3760 u pacteop 11

"HaopoxcHnamuH rugpoxnopug no FOCT 5456, pacteop 100 r/gm3.

>Keneso metanimueckoe.

CTraHfapTHble pacTBOpbI Xenesa no 4.2.

53 lpoBepgeHne aHanusa

531 HaBecky npobbl, 0TOGPaHHY0 B COOTBETCTBMM C Tabnuuen 3,
NnomeLLatoT B MNaTUHOBYHD WM CTEKNOYTNepoaucryto Yallky, cMaymBa-
0T BofoM, npubasnstoT 30 cM3pacTBopa a30THOM KMCAoThl, 10 cM3 hTo-
PUCTOBOAOPOAHON KMCAOTbl 1 10 cM3 pacTBOpa CepHOM KUCnoTbl. Ha-
rpeBalOT Y BbINAPMBAKOT COAEPXKMMOE YallKW [0 BblAeneHus napos
CepHoi KkucnoTbl. Mocne oxnaxpeHwus npubasnsoT 10 cm3 consHoi
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Kucnotbl, 50—70 cM3 BOAbl M PacTBOPSAOT CONM NpY HarpesaHum. Moc-
Nne OXNaXAEHUA COLEPXMMOE YallKW NEPEHOCAT B MEPHYH KONby BMe-
CTUMOCTbIO, YKa3aHHOW B Tabnuue 3.

Tabnuua 3
MaccoBas xona Xenbla. Muce» O6vem Mep-  JIAMKbOTHARA
% 1<dMCeH. HOW Konbbl  4*0».
r cM» p». Qwr
Or 0.1 go 0J2 BkAOY 0,5 100 10,0
Ca 02 * 04 > 0.25 100 10.0
» 04 » 0,8 » 0.25 100 5.0
» 0.8 * 2.0 » 0.1 200 10.0
» 2.0 » 3.5 » 0.1 200 5.0

ANVKBOTHYIO 4acTb pacTBOpa, B COOTBETCTBMM C Tabauuein 3, nome-
WalT B MepHyto Konby BmecTumocTbio 100 cm3  npunmsatoT 10 Cv3
pacTBopa COMIAHO-KMCNOro rugpokcunamuHa, 30 cm* pactsopa cy/lb-
(hocannumMnoBoi KWCNOTbl U [06aBASIOT aMMUaK [0 MOSBAEHUS dXen-
IOl OKpacku u ewe B M3BLITOK 5 cM*. PacTBOp A0/MBalOT BOAOW A0
MEeTKN W nepemeLuvBatoT. OMNTUYECKYHO MJIOTHOCTL pacTBopa W3Meps-
0T Ha CrekTpodoTOMeTpe Npu fnMHe BOMHbI 430 HM WAKM (DOTO3/EKT-
poKonopumeTpe B Aumanas3oHe AvH BonH oT 430 fo 480 HM. B KayecT-
Be pacTBOpa CpaBHEHWA NMPUMEHSAIOT BOAY.

Maccy Xenesa HaxofAaT Mo rpafyMpoBOYHOMY rpaduKy rnocne Bbl-
UMTAHWSA 3HAYeHWst OMTWMYECKOM MOTHOCTM PacTBOpa  KOHTPONIbHOIO
OnbITa U3 3HaYeHUst ONTUYECKOW MIOTHOCTU PacTBOpa Mpoosl.

5 3.2 MNocTpoeHve rpagynpoBoYHOro rpagmka

B naTtb mepHbIX Kond BmectumocTbio 100 cm3 nomewlatoT 2.5; 5,0;
7.5; 10,0 H 125 cm3 cTtaHfapTHOro pactesopa b. 4TO cOOTBETCTBYET
0,000025, 0,00005; 0,000075; 0,00010 n 0,000125 r >xenesa. B LecToi
CTaKaH CTaH[apTHbIV pacTBOp Xefie3a He BBOAAT.

B kaxayto konby npunmearoT no 10 cm3 pacTBOpa COMSHO-KHCIOrO0
rHAPOKCUNAMHHA, NepemMeLLnBaloT U Janee aHann3 NpoBOAAT, KaK yKa-
3aHo B 5.3.1.

PacTBOpOM CpaBHEHUS CNY>XWT pacTBOp, He cOfepXaliuMil cTaH-
[apTHOro pacTBopa >Kenesa.

Mo nonMyYeHHbIM 3HAYEHWSM OMTUYECKMX MJIOTHOCTEA WM COOTBETCT-
BYHOLLMM UM MaccaMm >kefie3a CTPOSAT rpafyMpOoBOYHbIi rpaduk.

54 O6paboTka pe3ynbTaToB

54.1 Maccoyto fonto Xenesa (X) B MpoLeHTax BbIYUCAAIOT, Kak
yKa3aHo B 4.4.1.

54.2 HopMbl TOYHOCTM W HOPMATWBBLI KOHTPO/NS TOYHOCTU OMpefe-
NEHNs MaccoBOW [0/ >Kefe3a NpuBefeHbl B Tabiuue 2.

5
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8 ATOMHO-ABCOPBLIMOHHBIA METO/,

6.1 CywHOCTb MeTOja
MeTo OCHOBaH Ha HamMepeHWM aTOMHONM abcopbumy >Kenesa B Nna-

MeHW BO3AyX-aueTuieH Npu AnuHe BOMHbI 248.4 HM. HaBecky npoObl
npejBapuTeNibHO PacTBOPAKOT B CMECH KWC/OT.

6.2 AnnapaTtypa, peakTuBbl U pacTBOpbI

ATOMHO-abCOpPOLMOHHBIN CNEKTPOMETP CO BCEMW MPUHAANEXHOCTSA-
M.
Kucnota asoTtHas no FOCT 4461 n pacteopbl 1:1 v 1:2.

Kucnota conarasd no MOCT 3118.

Kucnota cepHasa no FOCT 4204, pactsop 1:1.

Kucnota ¢pTopuctoogopogHas no FOCT 10484.

Kanun a3oTHo kucnbii no MOCT 4144. pacteop 100 r/ow™.

Hatpuii asotucto-kucnbiii no FTOCT 4197. pacteop 100 r/gm3
MapraHeL, MeTan/MYecKuii 3NeKTPONMTUYECKUIA UM MapraHel,
XNOPUCTbI 4-X BoAHbI no MTOCT 612.

PactBop mapraHua 20 r/gm*: 10 r  MeTan/IM4YecKoro MapraHua
pacTBopsAloT B 50 cbi3 pacTBOpa a3oTHOW kucnoTbl (1:1) npw Harpesa-
HUW. 3aTeM pacTBOP KUMATAT O YAaNeHWs OKCuAOoB asoTa. OXNax/ieH-
Hbli pacTBOP MEPEHOCAT B MEepPHyt Konby BMecTMMocTbio 500 cm3 fo-
NVBAIOT BOLOW 40 METKW W NepeMeLlnBatoT. VnH:

36,0 r xnopuga mapraHua pactsopsatoT B 50 cm* Bogbl 1 20 cm3 co-
NAHON KUCNOTbI NpU HarpesaHnn. OXNaxAeHHbIA pacTBOP MEepPeHOCAT B
MEpHYI0 Konby BMecTMMOCTbi0 500 cM3 [0NMBaKOT BOLOW [0 METKU U
MepemeLLnBatoT.

XKeneso meTanimyeckoe.

CTaHAapTHbIE PacTBOPbI XKenesa

PactBop A: 0.5000 r xenesa pacTBopsAlT B 20 cM3 CONAHON Kwuc-
NOTbl, OKWUCASKOT a30THON KWCMOTOW, KWUNATAT O YAANeHWs OKCUA0B
asoTa. OXNaXAeHHbI pacTBOP MEepPeHOCAT B MepPHyH0 Konby BmecTw-
mocTbto 500 cM3 [ONMBAOT 4O METKM BOLON W NepemeLLvBaroT.

MaccoBasi KOHLeHTpaums xenesa B pactsope A pasHa 0,001 r/cm3.

Pacteop B: 10.0 cv* pacTBopa A MNOMEWAOT B MEPHYI KOnby
BMeCTUMOCTbIO 100 cMa, ONNBAIOT O METKM U MepeMeLLBatoT.

MaccoBas KOHLeHTpauusa >kenesa B  pactsope b pasHa
0,0001 r/cm3,

6.3 NMpoBefeHMe aHanunsa

6.3.1 HaBecky npo6bl, 0TO6paHHY0 B COOTBETCTBUM C Tabnuuei 4,
MOMeLLAalOT B CTakaH BMeCTMMOCTbIO 250 cM3, cmaumBaloT BOAOW, Npu-
nuBaloT 10 cM* pacTBOpa a3oTHOW KucnoTbl 1:2, 5 cM3 consiHOW Kucno-
Tbl ¥ HarpesatOT [0 MO/IHOrO PacTBOPEHUS HaBecKW. PacTBOp KUMATAT
[0 YAaleHNs OKCUAOB a3oTa. OXMaXAEHHbIA pacTBOP MEepeHOCAT B

7
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Tabnuuy 4
Macca xe O6bvem
Maccosas fgonu Mscca «f- nera B OTO CraHpapT- cTaHAapTHO
xenta. \ necku Mu3apyemom welii  pacteop HO  pacToop».
rpo6bl, r MB«*ope. wr CM»
Ot 01 a0 0.5 BKJIau. 05 0,5—25 B 5-25
cse 05 > 35 » 0.2 1-7 A 1— 7

MepHYI0 Konby BMecTUMOCTbio 100 cM3 [OMMBAIOT BOLOA A0 METKM U
nepemeLLnBaLOT.

nnn:

Hasecky npo6bl, 0TO6paHHY0 B COOTBETCTBUM C Tabnuuein 4, no-
MeLLaloT BO (hTOPOMIACTOBbI CTakaH BMeCTMMOCTbi0 100 cv* wmm
CTEK/IOYTNepPoOAUCTYIO YallKy, CMauuBaloT BOAOWA u npumsaioT JO cm3
pacTBopa 330THOIKHENOoThbl 1:2, 3aTeM npuamBatoT 5 cM3 (hTOPMCTOBO-
AOPOAHON KMCMOTbI, 10 CM* PACTBOPA CEPHOI KMCMOTbI U BbINAPUBAIOT
[0 Bblfie/IeHNA N1apoB CepHON KUCnoTbl. COMM pacTBOPAIOT MpW Harpe-
BaHun B 30 cm3 BoAbl. B crnyyae MOSBMEHMA OKPAcKW OKUC/IEHHOro
mapraHua, Jo06aBNnAlOT HECKOMbKO Kanefb pacTBOpa HUTpara Kanua
WM HaTpUA W KUNATAT pacTBop ANA yfaneHus okcugos asota. Ox-
NaX[IeHHbIN  PacTBOP MEPeHOCAT B MEPHY0 KOGy  BMeCTUMOCTbIO
100 cm3 gonuBatoT BOAOM A0 METKM M NepeMeLLMBatoT.

6.3.2 B pactBopax, NpUrotoBneHHbIX Mo 6.3.1. M3MepPSOT aTOMHYHO
abcopbumio xenesa. VI3MepeHU NpoBOAAT MocC/efoBaTe/lbHO B PacTBO-
pax KOHTPO/IbHOrO OnblTa, aHaM3MpyemMblX Npob, cTaHAaPTHLIX pPacTBo-
pax A8 NOCTPOeHWs rpafiyupoBOYHOro rpaduka, pacTsopax CTaHgap-
THoro o6pasua npu AAvHe BOMHbI 248,4 HM B NNamMeHU BO3AYX-3MeTU-
new.

Mocne BblUATAHWA 3HaYeHMs abcopbuMu pacTBOpa KOHTPO/IbHOIO
onbiTa M3 3Ha4yeHUs abcopbuum pacTBopa MPOObLI MacCOBYH OO0 >Ke-
nesa HaxofAT MEeTOAOM rpafyvMpoBOYHOrO rpaguka unmM MeToAoM Cpas-
HEHMA CO CTaHAapTHbIM 06pasLoM WM MeTo4oM 406aBOK.

6 321 lMpy NpUMEHEHWM MeTOofa rpafyMpoBOYHOIO rpaguka B Ko-
HUYECKMe KONbbl BMECTUMOCTbO 100 CM*  MOMELAOT  CTaHAapTHbI
pacTBOp XXenesa, B COOTBETCTBMM C Tabnuueli 4. B ogHy konby cTaH-
[apTHbIV pacTBOp fie nomeLialoT. PacTBop 3TON KONGbl CMY>XMUT KOHT-
poO/bHbLIM OMNbITOM. Bo BCe Konbbl MPUAMBAIOT PacTBOP MapraHua B
KO/IMYeCTBe, COOTBETCTBYIOLLEM €ro cofepXaHuto B npobe, 10 cm3
pacTBopa a30THOI KucnoTbl (1:2). 5 cM3 consHoit KucnoTbl uam 10 cm3
g%cisopgscngoﬁ KWUCNOTbI 1 flanee NPOBOAAT aHanu3, KaK yKasaHo B
31 n6.3.2
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pagyvpoBOYHbIA rpanK CTPOAT MO pe3ynbTaTaM, MoyYeHHbIM
noc/ne BblYATaHUA 3HayeHus, abcopbummn pacTeopa, HC COAepKallero
CTaHAAPTHbIA PacTBOP >Xenesa, M3 3Ha4YeHuii abcopbummn pacTBOPOB,
COflepXalnx CTaHAapTHbIV PacTBOp, WM COOTBETCTBYIOLLMM UM Maccam
Xenesa.

6.3.2.2 Mpn nNpUMeHeHUM MeTOfAa CPaBHEHUS CO CTaHAApPTHbIM 06-
pa3LioM HaBecKy Mnpobbl MPOBOAAT uepe3 BCe CTafuM aHanunsa, Kak
yKa3aHo B 6.3.1 1 6.3.2.

6.3.2.3 Mpu NprMeHeHnn meTofa [00aBOK K HaBecke mpobbl f06aB-
NAKOT Takoe KOMM4YeCTBO CTaHAApPTHOrO pacTBopa >kenesa, 4Tobbl 3Ha-
YyeHne abcopbumm pactBopa Mpobbl C A0GaBNeHWEM  CTaHAAPTHOro
pacTBopa COCTaBNANn0 He 60/ee [ABYKPATHOrO 3HayeHus abcopbumm
pacTBopa Mnpo6bl U Haxo4MOCb B IMHENHOM [uanasoHe rpagyvpoBou-
HOro rpadwka, fanee aHanus nposogat no 6.3.1 n 6.3.2.

6.4 O6paboTka pe3ynbTaToB

6.4.1 Maccosyto fonto xenesa Xu %, onpegenseMyro  MeTOLOM

rpagyvpoBOYHOro rpadiuka, BblYMCAOT No GopmMyne
OT— 24-100, 2)

roe m|—macca >kenesa, HaifeHHas Mo rpagyvwpoBOYHOMY  rpadw-

Ky, T,
T — macca HaBeckmu npobsl, T.

6.4.2 Maccosyto gonto >xenesa X+ %, onpegensemMyo MeToAoM
CpaBHEHWS, BbIYMCIAIOT MO hopmyne
A T0-0,)
1CTTm ©)

roe A —aTTecToBaHHOe 3HauyeHMe MaccoBOW [ONW XKenesa B CTaHAap-
THOM o6pasue, %;
D —3HayeHMe aTOMHOIi abcopbuum pacTBopa npobbl;
/>, —3HauyeHne aToOMHOM abcopbumy pacTBOpa  KOHTPO/LHOMO
onbITa;
Di— 3HauyeHne aTomHOl abcopbums pacTBOpa CTaH4apTHOro 06-
pasua.
6.4.3 Maccosyto ponto xenesa X3 %, onpefensemyto MeToAoM
6aBOK, BbIYMCAAKT Mo hopmyne

<4 >

rge mj— macca enesa, 4o6aBneHHas K HaBecke npobsl, T;
D — 3HayeHue aToMHOI abcopbuum pacTBopa Mpobbl 6e3 fobas-
NeHUs cTaHAapTHOro pacTBopa;

no-
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0 i—3HayeHne aToMHOW abcopbumm pacTBopa  KOHTPO/bLIAOr6
onbITa;

0 3—3HayeHne aTtoMHOI abcopbumm pacTBopa npobbl ¢ gobasne-
HWeM cTaHfapTHoro pacftopa;

T — Macca HaBecKu npoobbl, T.

6.4.4 HoOpMbl TOYHOCTM M HOPMATWBbLI KOHTPO/NIA TOYHOCTW oOrpege-
NEHNs MaccOBO [0/N Xenesa npuBefieHbl B TabnuLe 2.

7 TUTPUMETPUYECKUIA METOS

71 CywHoCTb MeTOpAa

MeToA OCHOBaH Ha BOCCTAHOB/IEHUM TPEXBAIEHTHOrO XXesnesa
pacTBOPOM [BYXNOPUCTOrO 0/I0Ba C  MOC/MEAYIOWMM  TUTPOBAHMEM
[IBYXBa/eHTHOr0 >Kefne3a [ABYXPOMOBOKHE/bIM KalMeM C WHAWNKATOPOM
AVheHn1aMHHOCYTbPOHATOM HaTpUS.

7.2 PeakKTuBbl W pacTBOpbI

Kucnota asotHaa no OCT 4461, pactsop 1:2.

Kucnota thtopuctosogopogHas no MOCT 10484.

Kucnota conaHas no NOCT 3118.

Kucnota optodoctopHas no MOCT 6552.

Kucnota cepHas Ho TOCT 4204, pacteop 1:1.

Cmecb KucnoT: K 750 cm3 X0noAHOlA BOAbl OCTOPOXHO [06aBns0T
250 cm9 cepHOW KWCMOTbI U MOCMe OXNaXAeHWs pacTBopa MNpuAnBaroT
50 cm3 hocthopHOiA KUCNOTI.

OnoBo fByxnopucTtoe 2-BogHoe, pactsop 100 r/am3 10 r gsyxino-
pucToro onoBa pacTBopstoT B 20 cM3 CONSHOW KWUCNOTbl U JOBOAAT BO-
[oii fo o6bema 100 cm3

PTyTb ABYyXNnopHcTas. pacteop 50 r/am3,

JOundeHHN'aMHH-4—cynbpoKMCNOTl  HaTpueBas conb  (andeHun-
aMUHOCYNb(OHAT HaTpKUA), NHAMKATOp, pacTeop 5 r/gm3

MapraHew, xnopucTblii 4-x BogHblid no TOCT 612.

PactBop mapraHua 20 r/gm3: 36 r xnopuja mapraHua pacTBOpsitOT
B 50 cm3 Bogbl 1 20 CM3 COMAHON KUCAOTbI NpW HarpeBaHun. Oxnax-
[EHHbIA PacTBOP NEpPeHOCAT B MEPHYH Konby BmecTMMOCTbio 500 cm3
[0N1MBaloT BOAOW [0 METKW W MepemMeLLuBatoT.

XKeneso metannmueckoe.

CTaHfapTHbI pacTBOp XXenesa.

Pactesop A: 0.5000 r »ene3a pacTtBopstoT B 20 cM3 CONsiHOM KuUcno-
Tbl, OKWC/IAIOT &30THON KUCMOTON, KUNATAT [0 YAaNeHUs OKCWAOB a3o-
Ta. OxNaxAeHHbIi pacTBOpP MNepeuocAT B MepHyl Konby BMeCTUMO-
cTblo 500 cM3 [O/MBAKOT 40 METKW BOZOI M NepemeLLunBatoT.

MaccoBasi KOHLEeHTpaLums xenesa B pactBope A pasHa 0.001 r/cm3

Kannit gByxpomoBo-kucnblii no MOCT 4220, ncpekpucTanin3oBaH-

10
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Wbliii: 106 r &yXPOMOBO-KMCIOTO Xanus pacTeopstoT B 150 cm3 BoAbl 1
HarpesatoT [0 KMMeHUs. DHepruyHo nepemeLlnBasl, pacTBop BbIIUBAIOT
TOHKOW CTpyeli B (hapthopoByHO YawKy. OxnaxgarT pacTBOp neasHow
BOZOM H BbIMaBLUME KpUCTa//ibl OT(MUALTPOBBLIBAKOT C OTCACbIBAHUEM Ha
BOPOHKE C MOPUCTOW CTEKNSHHOM NNacTWHKOR, cywatr 2—3 4 npu
100—105°C, pacTmpatoT B NMOPOLLIOK- ¥ OKOHYATE/IbHO BbICYLLMBAOT Npu
160—180*0 B TeyeHne 10—12 u.

Kanuit [1BYXPOMOBO-KMC/IbIN, pacTeop ¢ C/6KrCrrOr) «=
—0,025 monb/gm3: 1,23 T Kanusa ABYXPOMOBO-KMCOrO (Mepekpuctan-
JIH30BaHHOT0) PAacTBOPSOT B BOAE B MEPHOW Konbe BMECTUMOCTbHO
14M3 [ONMBAKOT BOAOW A0 METKU W NepeMeLLmnBatoT.

MaccoByl0 KOHLEHTpaLuio pacTBopa [BYXPOMOBO-KMUCIOr0 Kanus
yCTaHaB/IMBAKOT MO CTaHAApTHOMY 06pasuy MmapraHua MeTanInmyecko-
ro. NpoBefeHHOMY Yepe3 BCe CTaauu aHanusa, Winm Mo CTaH4apTHOMY
pacTBOpY >Xenesa, NpPoBefeHHOMY Yepe3 BCe CTafuMu aHanusa ¢ [o6as-
JleHMeM pacTBopa X10pUCTOro mapraHua. KonumyecTso po6aBnsiemMoro
Xenesa ¥ mMapraHua npubnu3vTenbHO [LO/MKHO COOTBETCTBOBAaTb CO-
[epXXaHuIo Xenesa M MapraHua B aHann3upyemoli npooe.

MaccoBylo KOHLEHTPaUMIO pacTBopa  [BYXPOMOBO-KUCNOrO Kanus
¢, r/cM3>kenesa, BbIYUCNAOT MO opmyne

c-"fT. 5)
rge c, —maccoBas KOHLeHTpauua CTaH4apTHOro pacTBopa XKefesa,
ricm3;
V—06beM CTaHAApTHOrO pacTBOpa >Kenesa, B3ATbIA ANsi TUTPO-
BaHUs. CM5;

Vt— 06beM pacTBOpa [BYXPOMOBO-KWC/OTO Kanusi,  W3Pacxofo-
BaHHbIA Ha TUTPOBaHUE, CM3.

7.3 MpoBeAeHMe aHanusa

731 HaBecky npo6bl Maccoii 1,0000 r nmomewjaloT B CTEK/Oyrie-
POAMCTYHO uYallKy, CMaduBatoT BOAONR, mpubasnsaoT 30 cm3 pacTBopa
a30THOW KucnoTbl, 10 cm1l TOPMCTOBOAOPOAHON  KucnoTbl 1 10 cm3
pacTBOpa CepHOi KucnoTbl. HarpesaloT ¥ BbIMapuBalOT COLEPXKMMOE
YallKW [0 BbIfENeHNs NapoB CEpHOM KUCAOTbl. [locie oxnaxgeHus
npubasnaT 10 cm3 consHol Kucnotbl, 15—20 cm3 ropsueil  BOAbl,
pacTBOPAIOT COMM MPW HarpeBaHWM W MEepPeHOCAT B KOHWYECKYHD KONby
BMecTuMocTbio 500 cm3. HarpesatoT pactBop o 70—80*0,' npunusa-
IOT PacTBOP X/OPUCTOro 0/10Ba MO KanisMm [0 O06ecuBeynBaHus u
1—2 kannn B u36bLITOK. K 06ecLBeYeHHOMY pacTBOpY MpPUAKBAIOT
5 cm3 pacTBopa ABYxnopuctoid pTyTi, 150 cM3 BOAbI M PacTBOP OXNlax-
pfatoT. Tlocne oxnaxzeHuns K pactsopy npubasnstoT 25 cM3 CMecu Kuc-
nnot, 8—10 kanenb pacTBopa AudeHunamuHocynbhoHaTa HaTpus |

n
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TUTPYIOT PacTBOPOM [BYXPOMOBO-KUC/MIOFO Kanus [0 Mepexofa okpac™
KV pacTBOpa M3 3e/1eHOM B (hMONETOBYHO.

74 O6paboTkKka pe3ynbTaToB
7.4.1 Maccosyto gonto xenesa Xit %, BbIUMCAAOT N0 Gopmyne

— -100, (6)

roe c— MaccoBasi KOHLEHTpauus pacTBopa [ABYXPOMOBO-KMCNOIO Ka-
NNA. BbIPaXeHHas B r/cM™ xenesa;
-06beM pacTBopa [ABYXPOMOBO-KWCAOIO Kanusi, W3pacxofoBaH-
Hbll Ha TUTPOBaHWE pacTBopa Npobbl, CM3;
Va— 06bemM pacTBopa [ABYXPOMOBO-KWCAOIO Kanus, M3pacxofoBaH-
Hblli Ha TUTPOBaHWE PacTBOPa KOHTPOMLHOIO OMbITa, CM3;
T — Macca HaBecKu npobbl, T.

YK 669.74:006.354 B 19 OKCTY 0809

KntoueBble crioBa: MapraHel, MeTaiMYeckuil, MapraHel, asoTu-
POBaHHbIM, annapaTtypa, peakTVBbl, PacTBOPbl, METOZ OMNpefeneHus

Pepaktop T b. Vicmannosa
TexHuueckunin pegaktop B. . Mpycakosa
Koppektop A. C. YepHoycoso
CnaHo a Ha6op 37 1294 Moan, v neyats U 0296. Yct. ney. n. 093.  Yen. kp oTT. 0.B3.
Y1-K54 4 0.81. Tup 441 »*». C 2106
OppeHa <3Hak [Mouveta* W3pgatennctBo ctaHgaptos. 107U7C, Mocksa. Konop,eaabl3l‘é nep., K.

Kanyxckas Tunorpagus ctaHgapta», yn. MockoBckas. 256. 3ak. 26.
MAP Xi 040138
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