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TOCYALAPCTBEHHBM CTAHILAPT COIO3A CCP
e

S EPPOBAHAJ UM rocr
Meroan onpenefeHHsi MapraHua 13217.6—90
Ferrovanadium.
Methods for determination of manganese (CT C3B
1212—89)
OKCTY 0809

Cpok neficTBrs ¢ 01.07.91
no 01.07.2001

Hacrosamuit cranaapr ycraHaBinBaeT GOTOMETPHUYECKUH H aTOMHO-
a6copOUHOHHKI MeTOJBl ONpejesieHHs Mapranua B §eppoBaHaAnA NpH
MaccoBoil moJe ero ot 0,1 g0 7%.

1. OBUIHE TPEBOBAHHSA

1.1. O6mue rtpeGoBaHus K MerogaMm anaauza —no I'OCT 27349.
1.2. JlabopatopHas npoba nosxHa OBITb NPUrOTOBJIEHA B BHJAE
MOpoLIKa ¢ MaKcHMaAbHbIM pasmepoM uactui 0,16 mm mo TOCT 26201.

2. POTOMETPHYECKHA METOA

2.1. CymsaocTb MeToJna

Mertox ocHOBaH Ha H3MepeHHH ONTHYECKOH NJIOTHOCTH pacTBupa
MapraHueBod KHCJOTH, oOpasylolyeficsi B pe3yJbTaTe OKHCJEHHS Map-
ragna HOJHOKHCJBIM KajdueM B CepHOGOC(HOPHOKHCIION cpefe.

22. AnmapaTtypa, peakTHBB H PAaCTBOPH

CrekrpodoToMeTp WIH (POTO3JIEKTPOKOJOPHMETP CO BCEMH NMpHHAA-
JIeXKHOCTSIMH.

Kucnora azorsas nmo 'OCT 4461, pacteop 1: 1.

Kucaora cepuas no 'OCT 4204 u pactBopm 1:1, 1:4 u 1:20.

Kucnora dropucroBosopoanas no 'OCT 10484.

Kucnora oprodoctopuas no FOCT 6552.

Kanuil fioqHokHcami u pacTBOp 20 r/aM3, cBeXKeNpHroTOBJMEHHbI:
20 r HOLHOKMCJIOro KaJjusi BHOCAT B 1 AM® ropsiyero pactsopa cepHoil
KHCAOTH | : 20 W KMINATAT N0 NOJHOIO PacTBOPEHMs, HAKPHB KoJly
YacoBBIM CTEKJOM. 3aTeM pacTBop QHALTPYIOT. PacTBop HCMOJAB3YIOT
B ropsiyeM BHJE.

Wananue oduiuHaNbHOE Mepeneyatka mocnpemena

*
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Hatpuil azoructokucasit no 1 QCT 4197, pactBop 30 /1.

Bopopona nepekuck no ['OCT 177, pactsop 1 : 100.

Kaauii mapranuopokucanil 1o TOCT 20490 uau mapraren merad-
JIHYeCKHH.

CraiLiapTible pacTBOPHl MapraHia

Pacizop A: 2,8770 r nepmaHranata KaJiiusi NoMeHlal0T B CTakaH
BmectTiocTbio 600—800 cm’ 11 pacrBopsitor B 450—500 cv® Bozul.
K pactsopy npuausai1 10 ¢y’ paciBopa ccproil kucaotel 1:1 1 ac-
62BJsI0T N0 KalJsiM PacTBCP TMEPEKHCH BOI0OPOAa ,10 0OECLUBEUHBAHMS.
3aTeM pacTBOp NEpPEHOCHT B MepHYH Koaby BMecTHMOCTbIO 1 am?, no-
JUBAICT JO0 METKH BOHOK H MepevielHpaloT. PacTBop XpaHAT B TeM-
HOM MecTe.

HMau 1,0000 r MerTasnuueckoro Maprallla, MOBEPXHOCTb KOTOPOTO
TIpe/\BAPUTENLHO OYHINEHA OT CKCHI{BIX IL1EHOK, PacTBOPSIOT IpH
Harpesanuu B 10 cM® pactBopa a3dTHOH KHCJOTH, KHOATAT A0 yaade-
HHSL OKCHIOB a30Ta, OXJaxAEHHBLIH pPacTBOP NEPEHOCAT B MIPHYIO KOJI-
6y BMeCTHMOCTbIO 1 AM3, 10.111Bal0T 10 METKH BOJOI I HepeMelIHBaloT.

MaccoBasi KOHUEHTpalH# wmapraHua B pactBope A paBHa
0,001 r/cm’.

Pacteop b: 10,0 cM® pactsopa A nomemaioT B MepHYI0 K040y BMe-
ctumoctbio 100 cM®, goauBar OO0 METKH BOACIT H IepeMeluHBaloT.

MaccoBas KOHUeHTpauusi Mapraiua B pacisope DB paBHa
0,0001 r/cms3.

Boaa, cBoGoaHaf OT BOCCTaHOBHTeNeH: B koJyby BMeCTHMOCTHIO
2 gM® HanuBawT | AM® AHCTHJJHPOBAHHOH BOABI, NPHJIHBAIOT O Kal-
asim pacteop cepHofi kuciaotal 1:1 go pH 3 (nmo ynusepcasbnoli uH-
JHKaToOpHOH OyMare) M HarpeBalOT COJEPKHMOE KOoJIObl A0 KHIEHHS.
Koaby ¢ BOmOH CHHMAIOT ¢ IVIHTBL, IIPHOABIAIOT HECKOJbKO KPHCTAJI-
JIOB HOJHOKHCJIOTO Kaljusi, KMOsTAT 5—7 MuH ¥ oxaaxpaor. Bony,
CBOOOAHYIO OT BOCCTAHOBHTEJEH, NDUMEHSIOT AJS NPOBEAEHHS aHaJH-
3a 1 NMPHTOTOBJEHHS PeaKTHBOB.

23. TlpoBepenue anHanusa

2.3.1. Hagecky npo6wm Mmacco#r 0,1 r nmomeumamoT BoO (TOPOIIACTO-
BLIT CTAKAH HJIM YallKy H3 IJIATHHBI HJH CTEK/OYrJepoia, NPHJHBA-
107 15 cm® pacTBOpa a30THOH KHCJIOTHL H PACTBOPSAIOT 0e3 HarpeBaHHS.
3atem npu6aBJ1mor 3—b5 cM? ¢ropucroBogopogHOil KHCJIOTH, 15 cMm?
pacTBOpa cepHOK KHCJIOTH 1:1 H BHNAPHBAIOT N0 BhIAE/IEHHS NapoOB
cepHoli kucaoTh. Ilocne oxsaxpennsi npuauBaior 20—30 cm® Boawl,
PacTBOPSAIOT COJMM NPH HarpeBaHHH M IEPEHOCAT PACTBOP B KOHHYEC-
KYI0 KOoJIOy BMecTHMOCThIO 250 cm®.

[1pu maccoBoil pose mapraHma no 29% pacTBOp JOJHBAIOT BOJOH
Jo obowvema 100 cm3, npuausaior 5 cM® oprodocdopHOi KHCJIOTH H
10 cm?® pacTBOpa HOAHOKHCAOTO Kajus.

[Tpun maccoBoii mose mapranuma cebie 2% pacTBop NepeHOCAT B
MepHylo k0a0y BmectuMocThlo 200 cM3, nosmBaOT X0 METKH BOJOH
H nepeMeminBanT. B KoHHYecKy1o xonéy BMecTHMocThio 250 cM? oTGn-
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Tabauna 1

OGbem pacr- | Macca map- | ogpem cram-

MaccoBas Aoas MapraHua, A/HKBOTHAA BOpa ceguon ranua s $o- AapTHOro
% 4acTb pacrsopa, KHMC/IOTHL TOMETPHDYe- | pacreopa B,

oM i:1, em? MOM pacTBo- P
pe, Mr
Or 0,1 no 2 BkJmou. Becs —_ 0,1—2 1—20
pacTsop
Ce. 2 »4 o> 100 5 1—2 10—20
>4 7 » 50 10 1—1,75 10—20

paloT aJHKBOTHYIO 4acTh pacTBopa, corsiacHo Ta6a. 1, NOAMBAIOT BO-
noit 1o obvema 100 cM® (B cayyae aIMKBOTHOH uacTH, paBHoil 50 cm?),
npuauBaiT 5 cM® opTodochOPHON KHCAOTE, PACTBOP CEPHOH KHCJOTH
1:1, cornacuo taba. 1, u 10 cM® pacTBopa HOAHOKHCJIOTO Kajus.

2.3.2. HarpepaloT pacTBOp 10 KHIIEHHS W BBIJEPIKHBAIOT TPH TEM-
nepatype, 6MM3KOfl K KuneHH1o, B TeyeHue 15—20 mun. PacTBOp OX-
JaxAalT IPH KOMHATHOW TeMIepaType, 3aTeM [ePEHOCAT B MepHYIO
Kosnby BmecTuMocTbio 250 cM®, JONMBAIOT L0 METKM BOZOH M nepeme-
IIKBAIOT.

OnTtHyecKylo HJAOTHOCTb PAaCTBOPA H3MEPSIOT HE DaHee YEM Yefp 3
] u Ha cnekTpodoToMeTpe NPH AJHHE BOJHBI 525 HM HJIH (oTO3.JeK-
TpoKoJopHMeTpe B o6jacTh cBeronponyckanus ot 500 mo 550 Hw.

PactBopoM cpaBHeHHA CJAYKHT 4acCTh HCIHTYEMOro pacTBopa, B
KOTOPOM MapraHueBasi KHcJoTa paspyileHa pobasieHueM |—2 xanesan
pacTBopa HUTPHTA HATPHA.

Maccy mapraHma HaxofSiT NO TPafyHPOBGUHOMY rpaduky mnocae
BBIYHTAHHS 3HAUYEHHS ONTHYECKOH NJIOTHOCTH PacTBOPAa KOHTPOJBHOTO
ONBITA H3 3HAYEHHS ONTHYECKOH MIOTHOCTH paeTBOpa HpPOGHL.

2.3.3. as mocrpoenHs rpaiyHpOBOYHOTO rpaduka B KOHHYECKHC
KOO BMecTHMOCThI0 250 cm® momemiaoT craHmapTHeifi pactBop B,
coryiacHo Tabua. 1.

Bo Bce koaGwi mpusuBait no 100 cM® soxw, mo 10 cM® pactsopa
cepHofi kucaoTh 1:1, mo 5 em® oprodocdoprofi KucaoTh, nmo 10 cm®
pactBopa HOXHOKHC/JIOrO KaJdus H KaJiee MOCTYNAIOT, KaK YKa3aHo B
m 2.3.2.

PactBop B Konbe, cojepkamuii Bce peakTHBH, HEOOXOAUMBIE s
NPOBEICHHS aHAJNH3A, 32 HCKJIOYEHHeM CTaHAapTHOIO pacTBOpa, Caiy-
’KHT PacTBOPOM CPaBHEHHA.

[lo mosyyeHHBIM 3HAYEHHSIM ONTHYECKHX MJOTHOCTEH PACTBOPCB H
COOTBETCTBYIOIIMM MM MaccaM MapraHUa CTPOSIT TPaAyHPOBOYHBIE
rpaduxk.

24. O6paboTKa pe3yaAbTaToOB

2.4.1. Maccosyio noaio maprarna (X) B NpoleHTaX BBHIYHCAAIOT G

¢topmylie
X=-—"1_.100, 1

m
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re m; — Macca MapraHua, HaijeHHas 10 IpaJyHPOBOYHOMY rpacdu-
Ky, T;
m —Macca HaBecKH Npobbl UJIH Macca HaBeCKH, COOTBETCTBYIO-
asi aJMKBOTHOH 4acTH pacTBopa Hpobwl, T.
2.4.2. HopMBl TOYHOCTH H HOPMAaTHBB KOHTPOJISI TOYHOCTH ONpefe-
JIeHHA MACCOBOIl JoJIM MapraHina npuBeieHb B TabJ. 2.

Tab6auma 2

l Jonyckaemeie pacXoxmaeRus, %
[Torpeu- ABYX Cpen- PeaynbraTos
Maccosas nons HOCTb HUX DE3YJb- ABYX ma- | TDex ma- aHaJiH3a
Mmapranna, % pesysbTa- TaTOB aHa- paljenp- | Pajiienn- CTaHRapT-
TOB aHa- | nu3a, BHIIOJ- HBIX ON- HBIX OH- | Horo o6pasua
ansa, % HEHHBIX B pelenennfi | Pelere- OT aTTecTo-
Pa3JHIHBIX i 1% BaHHOIO 3HJ
YCAOBUAX YeHHsA
Ot 0,1 10 0,2 BrJIOY 0,02 0,02 0,02 0,02 0,01
Cs 02 »05 » 0,03 0,03 0,03 0,03 0,02
» 05 » 1,0 » 0,04 0,05 0,04 0,056 0,03
» 1,0 » 20 » 0,06 0,07 0,06 0,07 0,04
» 20 »5 » 0,08 0,09 0,08 0,09 0,05
b5 »7 » 0,11 6,13 0,11 0,13 0,07

3. ATOMHO-ABCOPBLLUOHHBIA METOJ,

3.1. CymHocThr MeTOA

Meroz oCHOBaH Ha H3MepeHHMH aTOMHO{I abcopOuuuH MapraHua B
IAMEHH BO3JAyX-aleTHJICH NpH AJHHE BOJHB 279,5 HM ¢ mpexBapu-
TedbHBIM pPacTBOPEeHHeM NPOOHL B CEPHOH KHCJOTE.

32. Annapartypa, peaKTHBH H PacCTBODEH

ATOMHO-a0CcOPOUHOHHBIH CHEKTPOMETD €O BCEMH NpPUHAJJIEKHO-
CTAMH.

KucJiora azotHas no TOCT 4461.

Kucamora ¢ropucrosogoponnas no F'OCT 10484,

Kucnora cepuast no 'OCT 4204 u pactBoper 1 :1u 1:4,

Kucnora consinaa no 'OCT 3118.

Bomopopna nepexkucs no 'OCT 177, pactsop 1 : 100.

Kemne3o meTtanaanueckoe.

Pacreop xenesa 10 r/am*: 10 r »kene3a pacTBOPSAIOT IPH Harpe-
BaHuu B 40 cM® COJMITHOH KHCJOTHI, NPUJUBAIOT 5 ¢M® a30THOH KHCJO-
Thl, PACTBOP KHOATAT A0 YyAaJeHHs OKCHAOB a30Ta. OxJaXAeHHHH
PACTBOD NMePEeHOCAT B MEpHYI Kojuly BMecTUMOCTBIO | AM3, MOJMBAIOT
BOJAOH N0 MeTKH H IepeMelIHBAloT.

Baunagusa (V) oxcuz.

Pacrsop Banmazua 10 r/aM3: 17,9 r oxcuzga BaHaJUs pacCTBOPSIOT
mpy HarpeBasHd B 100 cM® consiHOH KHCAOTH, NPUAUBAIOT 5 cM® a30T-
HOW KUCJOTH, PACTBOP KHUNATAT N0 YAaJeHds OKCHAOB asora. Oxjax-



C. 5 TOCT 13217.6—90

JEHHBIl PAacTBOP MNEPEHOCAT B MepHyw KONGY BMeCTHMOCTbio 1 AM3,
JOJIMBAIOT BOAOH O METKH H nepeMeLIMBaIOT.

Kaauit mapranuosokucinu no FOCT 20490 wan mapraden merad-
JIHYECKHI1.

CranzapTHele pacTBOPHI Mapranua mo m. 2.2.

33. [IpoBeneHune ananu3sa

3.3.1. Hasecky mpo6nl, otob6paHHyld B cOOTBETCTBHH ¢ T1aba. 3,
IIOMeUlaloT B MVIATHHOBYIO YalIKy HJAH (BTOPONIACTOBHIA CTaKaH BMeEC-
tuMocTbio 100 cM®, npuauBaior 20 cm?® pacTBopa cepHofl KucaoTh 1 : 4,
3areM 2 cM?® (PTOPHCTOBOAOPOAHOH KHMCJAOThI, HarpesalwT Lo pacTBope-
HHSA, MPHJAUBAIOT a30THYIO KHCJOTY A0 IpeKpalieHls BCeHHBAaHUA pa-
cTBOpa H eule B u36biTOK 2 cM* PacTBop BhImapHBalOT A0 BbileJenst
[apoB CEPHOH KUCJAOTH M oxsaxjator. Coau pacrsopsiior B 20 cm?®
BOJABI NpH HArpeBaHHH M OXJaxXJaloT. PacTBOp NEPEHOCAT B MEPHYIO
K016y BMecTHMOcThio 100 cM®, noauBarOT BOROil A0 MCTKH M NepemMe-
LLiHBAIOT.

Ta6auma 3

O0beM cTaH-
Macca na- ATOMH3HDYEe- | CrannapTHbi AapTHOrO
Maccopas aoxs Mapranna, % BECKH IpO- Mas Macca pacTBop pacTsopa,
Gul, T MapraHua, mr M3
Or 0,1 zo 1,0 BxamOu. 0,2 0,2—2 5] 1—20
Ce. 1,0 » 20 » 0,1 1—2 b 10—20
»20 »7,0 » 0,1 2—7 A 2—7

AtoMHylo adcopbuHio Maprasiua H3MEpsIOT NOCJeN0BaTeJbHO B pa-
CTBOpPE KOHTPOJIBHOTO OHBBITZ, pacTBope npobwl, pacTBopax AJs NOCT-
pOEHHsi rpalyHpOBOYHOrO rpauka, pactsope craHgapTHoro ofpasua
npH AJuHe BOJHH 279,5 HM B INIAMeHH BO3JyX-aleTHJIEH.

3.3.2. Tlocne BbIUMTaHuA 3HauyeHUs aToMHoll abcopbuuu pacrBopa
KOHTPOJILHOrO ONBITA M3 3HAueHHWs aTOMHoil abcopOuuu pacTBopa mpo-
Obl H4XOLSAT MAaccOBYIO JOJK MapraHina B npobe MeTOAOM CpaBHEHHS
€O CTaHZapTHBHIM 00pa3uOM € XHMHYECKHM COCTaBOM, COOTBETCTBYIO-
wuM TpeGoBaHHAM HacToAlero CTAHAAapTa, HJAH METOAOM IpaiyHpo-
BOYHOTO rpaduka.

3.3.2.1. Tlpu npuMeHeHHH MeTOJa CPABHEHHA CO CTAHAAPTHEIM O6-
paslOM HaBecKy CTaHAapTHoro ofpaslia MPOBOAAT uepe3 Bce CTalHH
aHasnusa mo m. 3.3.1.

3.3.2.2. Tlpu npumeHeHHH MeTOZa I'PaAyHDOBOYHOro rpaduka B paj
CTAKAHOB IIOMEHIAIOT PAcTBOPLI BaHAJHA H 2Kejle3a B KOJHUECTBaXx,
COOTBETCTBYIOLIMX HX COAepPxaHusiM B mpobe, cTaHZapTHHI pacTBOp
Maprasia, corjacHo taba. 3. B oaHH crakaH CcTaHZapTHLIH pacTBOp
He pobasisior. Bo Bce crakanbl nomewarot no 20 cm® pactBopa cep-
HOH KHcjaoThl 1 :4 M lajee NOCTYyNaloT, Kak ykasaHo B 11, 3.3.1.
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['panyupoBounbli rpaduk CTPOAT NO pe3yJbTaTaM, INOJYYeHHHIM
HoCcAe BHIUMTAHUS 3HAueHHs abcopbuuu pacTBOpa, HE CcOAEpIKallero
CcTaizapTHHIA PacTBOp MapraHua, u3 3HavyeHHil aGcopOUUH PacTBOPOB,
colepalMX CTaHJAPTHBIH PacTBOP, H COOTBETCTBYIOIIMM HM Maccam
Maprauua.

34. O6paboTKa pe3yabTaTOB

3.4.1. Maccosyo pmosio mapranua (Xi;) B IpoLEHTax, onpepeJse-
MYI0 METOAOM CDABHEHHUS, BLIUHCJAAIOT N0 popmyJie

_ A(D—Dy)

Xy
D,—D,

) 2

rie A — aTrecToBanHHOe 3HAueHHe MaccoBoifl [0 MapraHula B
CTa#japTHOM obpaste, %;
D — 3nauende aTOMHOH adcopbiuu pacTBopa npolh;

D — 3HayeHHe aToMmuOH abcopOUHUH pPacTBOpPa KOHTPOJBHOIO
OTIBITA;
D, —3nauenne aToMHoii abcopbuuy pacTtBopa CTaHAAPTHOro 00-
pasua.

3.4.2. Maccosyio poui0 mapranua (X:) B NpolEHTax, onpejesse-
MYyI0O METOAO0M TIpajiyHpPOBOYHOro rpaduka, BHYHCJAAIOT MO (opmylie

X,=—"2_.100, 3)
m

rae ms —Mmacca MapraHua, HaiileHHasi MO0 TPaAyHPOBOYHOMY rpa-
¢uky, r;
m — Mmacca HaBecKH mpobml, T.
3.4.3. HopMbl TOYHOCTH H HOPMATHUBHl KOHTDOJSI TOYHOCTH OINpeje-
JIEHHS MACCOBO JOJIM MapraHua npHBefeHbl B Ta6J. 2.
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