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MOPOLLOK YENE3HbI
MeTogdbl onpegeneHus MapraHua rocTt
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Methods for the determination oi manganese
OKCTY (N9

[arta BBegeHus 01.07.92

HacToswwmii cTaHgapT yCTaHaBNMBaeT THTPHMETPUYECKWIA Mepcynb-
thaTHbIM (NpW MaccoBoii fone mapraHua ot 0,1% wu Bbiwe) U ¢oTo-
MeTpuyecknii (Mpu maccoBoli gone mapradua ot 0.02 go 0.8%) wmeTo-
Obl OfpefeneHns mMapraHua B XKenesHOM MOPOLLKe.

1 OBLME TPEBEOBAHWSA
O6wme TpeboBaHMs K meTogam aHanm3a —no FOCT 28473

2. TATPUMETPUYECKUI METO/J OMPEAENEHNA MAPIAHLA

21 CywHoOCTb MeTOAa

MeTof, OCHOBaH Ha OKWCMIeHWW [BYXBAaJIeHTHOro MapraHua Hafcep-
HOKWC/IbIM aMMOHWMEM B MPUCYTCTBUM  KaTanusaTopa a30THOKMCOro
cepebpa [0 MapraHLUeBOl KMCMOTbl C MOCNeAYHOWMM TUTPOBaHWEM Ce-
MVBAIEHTHO \> MapraHua pacTBOPOM apCeHHT-HHTpUTa HaTpus. B kaue-
CTBE TWUTMOBAHCO’O PacTBOpa [OMYCKaeTCcA TakXe WCMonb3oBaHWe pac-
TBOpa TUOCY/b(Marta HaTpus.

22. PeakTHaun # pacTBOpbI

Kucnota cepHas no FOCT 1204 u pa3baBneHHas 2 : 3.

Kwucnota asotHasa no MOCT 4461.

Kucnota opTogocopHas no MOCT 6552.

Cmecb kucnot: k 500 cM3 BOAbI OCTOPOXHO, NPWU HeMpepbIBHOM ne-
pemeLivBaHuKN. npunueatoT 125 cM3 cepHOM  KUCAOTbl, OXNaXAakoT,
npunusatoT 100 cm3 opTOhOCHOPHOH KUCNOTbI U 275 CM5 a30THOW KuC-
NOTbl W MepemMeLLnBaloT.

AMMOHWIA HafCcCPHOKMCAbIA (nepcynbgat) no TOCT 20478, cBe-
YKEMPUIOTOBNEHHbLIA PacTBOpP C MaccoBOi goneit 15%.

Cepebpo asoTHokucnoe no MOCT 1277, pacTBOp C MaccoBOW Ao-
neii 0.1%.

M3gaHve odmupanbHoe

HacTosiwmii cTaHAapT He MOXET ObiTb MOMHOCTBIO WM YaCTUYHO  KOCTPOM3NedeH,
TUpaXnpoBaH M pacnpocTpaHeH 6e3 paspelueHuns occtaHgapta CCCP
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Hatpuii yrnekucnblii kucnblii no FTOCT 4201.

Hatpusa rugpokemg no FOCT 4328, pacTBop C MaccoBoii  foneid
15%.

HaTpwuii azoTucTokmensiit no FOCT 4197.

HaTpuii  MbILIbAKOBUCTOKNCAbIA, COAEPXALMA  a30TUCTOKMCLINA
HaTpuil (apCeHUT-HUTPUT HaTpKA), TUTPOBaHHbLIA pacTBop: 0.2 I MbiLlb-
AKOBUCTOrO aHrugpmga nomMewiarT B CTakaH BMeCTUMOCTbiO 600 cM3
pacTBopsatoT B 25 CM3 pacTBopa rMApoKcMaa HaTpus ¢ KaccoBOW gonei
15¢' npyv yMepeHHOM HarpeBaHUW W HEeMpepbIBHOM  pasMeLLnBaHUN.
PacTBOp pas6aBnsAoT Bogoi Ao 200 cM3, oxNaxgaloT, NpUAMBalOT pas-
6aBNEeHHYI0 CEpPHYH KUCMOTY' A0 KWCMOM peakuuMnm o nakMycy u fAo-
6aBNSAOT M3OLITOK ee 2—3 cM3 W30bITOK CEpHOW KWUCMOTbl HeWTpanm-
3YIOT YINIEKNUCNbIM KUC/IbIM HaTpvem no nakmycy. K nonyyeHHOMy
pacTBopy npu6asnatoT 0.85 I a30TUCTOKMCOrO HATPUA W NepemMeLun-
BAlOT [0 pacTBopeHus comu. Cofepxumoe CcTakaHa MepenvBalT B
MEPHYI0 KONby BMeCTMMOCTbIO 1M3 [ONMBAIOT BOAOW A0 METKW, TLia-
TeNlbHO MepeMeLLnBatoT.

PacTBop apCeHWUT-UMTPHTA HaTPUA MOXHO TakXe MPUroToBUTL U3
MbILILAKOBUCTOKNUCNOMO HaTpua: 0.4 T MbILbAKOBUCTOrO Hatpua pacT-
BOpAOT » 200 cM* BoAbl, npubasnaoT 0,75 r a30TUCTOKUCNOrO HATpuA,
nepeMeLIVBalOT A0 MOMHOFO pacTBOpPeHWUs, pa3baBnAlT BOAON [0

OM5 1 TWaTeIbHO MepemeLLvBatoT.

HaTtpua TuocynbaT KpUCTanIMYeckunin («.epHOBATHETOKHENbIA) MO
FOCT 244. TuTpoBaHHbIN pactBop: 0.65 I TMOCynb(aTa HaTpus pacT-
BOPAIOT Ha X0nody B 1 M3 CBEXENPOKUMAYEHHOW W OXNaXKAeHHON mo-
nbl. K nony LeHHoMmy pacTeopy A/ ero  crabunusauuu , fo6asnsoT
0.2 r yrnekvucnoro Hatpus, TWATeNbHO MepeMelLnBaloT U AalT OTCTO-
ATbcA 10 cyT. PacTBop TuoCynbdaTa HAaTPUA XPaHAT B TEMHbIX CKSAH-
Kax, 3alWLLeHHbIX OT AeCTBMA OKUCAMTENeld U YIAeKUCnoro rasa
BO34yXa.

YcTaHaBNMBaOT MacCOBYHO KOHLEHTPaLMIO pacTBopa MbILLIbAKOMHE-
TOKMCNOr0 HaTpus ¥ CepHOBATUCTOKMCAOrO HATpus MO CTaHAapTHOMY
o6pasuy ctanu, 6AM3KOMY MO XMMWUYECKOMY COCTaBy WM MacCOBOW fone
MapraHua K aHanu3vpyemomy >Kene3HOMY MOpPOLLKY.

Yaccosy 10 roMLeHTpaumnio pacTsopa apCeHUTa-HUTPUTa HaTpUsa Win
Tmocynbata Hatpua (I7), BbIP@KEHHYKO W rpaMMax MapraHua ug
1 cm3 pacTBopa, BbIUMCNAT HO (hopmyne

Tl Y F
V-100

roe CeT— maccoBast [jons MapraHua B cTaHAapTHOM o6pasue. %;
m — mMacca CTaHAapTHOro o6pasHa, r:

V — 06beM pacTBopa apccuuMTa-HHTpUTA HaTpusa WaM  Tuo-

cynbhaTa HaTpWs, M3PACXOAO0BaHHbLIA Ha TUTPOBaHWe.
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23, MpoBefeHne unCNbITAHUA

Mpw onpeseneHMn mMaccoBoW 0NN MapraHua 6epyTHaBeCcKy >Kenes-
HOro mopoluka Maccoil | r (npu maccoBoi gone mapraHua ot 0.1 go
0.2%); 0.2 r (npn maccoBoin gone mapraHua ot 0,2% u Bbiwe) U no-
MELLaT B KOHMYECKYIO K06y BMecTUMOCTbiO 500 cM3  npunmsaroT
30 cM3 cMecn KWCMOT U COAEPXXUMOe KOMbbl YMEPEHHO HarpesakT [0
pacTBOpeHUs BCeill HaBecku. PacTBop KunsTAT 5 MUH Ana  ypaneHus
okmucnos asota. K pactsopy npubasnstoT 100 cm3 Bogbl, 5 cm3 pacTBo-
pa a30THOKMCMoro cepebpa, 20 cM3 CBEXEMNPUrOTOBMEHHOIO pacTBopa
HA4CCPMOKMCNOr0 aMMOHUSA, LOBOASAT A0 KUMEHUS U KUMATAT COAEPXM-
Moe Konbbl HC 6onee | muH. Konby ¢ pacTBOPOM CHUMAKOT C I ’-Tbl,
BblAEPXMBAIOT B TEMIOM MeCTe 5 «MHM (40 MpeKpalleHns BblAeNeHus
ny3bIpbKOB KMCNOPOAa). 3aTeM 0X/1aXAalT B MPOTOYHOM BOAE A0 KOM-
HaTHON TemnepaTypbl U HEMEANEHHO TUTPYIOT MapraHuOBYH KUCNOTY
pacTBOPOM 3pPCEHHTA-HUTPUTA HaTpua (MM TuocCynb(ata NaTprrs).
TWTPOBaHHbIV PacTBOP NPUAMBAKOT CO CKOPOCTb0 5—GcmM\/Mun o ne-
pexoja OKpacku TUTPyemoro pacTBopa B 6/1ejHO-p030BYH0, MOCNeAyto-
Wye nopumy pactsopa Npu6aBnAlOT MO Kanasm A0 MOMHOrM0 MCYe3HO-
BEHWA PO30BOW OKPAaCKMW.

24. O6paboTKa pe3ynbLTaTos

2.4.1. MaccoByto fono mMapraHua (A) B MpoueHTax BbIYWCASIOT Mo
thopmyne

Y (V—Y,)-7-100
T

raoe V—o6bem pacTBopa apCeHura-HUTpura HaTpus WAM  Tjo*. Tb-
(haTa HaTpwsi, M3pacxoAoBaHHbIA Ha TUTPOBaHWe pacTBopa
npoobl, cM3;

I'i — 06beM pacTBOpa apCeHUTa-HUTPUTA HaTpUs NAU  TUOCYSb-
(haTa HaTpwWs, M3PacxXOfOBaHHbIA Ha TUTPOBaHWe pacTBOpa
KOHTPONBHOrO OMbITa, CM3;

T — maccoBass KOHLEHTpauusi pacTBopa apccrnuTa-HUTpUTa HaT-
pus UM Tuocynbata HaTpus, BblpaXeHHas B r/cM4 map-
raHua; .

M — Macca HaBeCKW XeNne3HOro MopoLuKa, T.

2.4.2. AGCOMIOTHbIE AOMYCKAaeMble PacxoXaeHwWs pe3ynbTaToB Ma-
pannenbHbIX ONpeAeneHnii HC AO/MKHbI MPEeBbIWaTh 3HAYEHWA, yKa3aH-
HbIX B Tabnue.

AbcantoTable
Maccoaasn foss mapravua. % OCYCKATMbIC
pacxoxpaeHunsa. %

Or 0.02 go 0.05 BKANWOWM. 0.005
On 0.C5 > 020 » 0,01
» 0.20 » 0.40 > 0.02
> 0.40 * 0.80 » 0.03
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3. ®OTOMETPUYECKNIM METOZ OMPELENEHNA MAPTAHUA

31 CywHoOCTb MeTOAa

MeTof, OCHOBaH Ha OKWCMEHUM WOHOB [BYXBAEHTHOro MapraHua
[0 CEMWBANEHTHOrO MepinogaToM Kanus B CEPHOKWUC/OM pacTeope. On-
pefieNIeHNIo MeLaloT MOHbI TPeXBaNeHTHOro Xenesa. [ UX Macku-
POBKM, a TakXe C Lenbio npefoTBpalleHns o06pa3oBaHMs HepacTBOpU-
MbIX COefVHeHUIi nepliogaTa MapraHua NpUMEeHSIOT POCHOPHYHO K1Co-
Ty.

3.2. Anna paTypa, peakTUBb U pacTBOpPHI

P 0T031EKTPOKONIOPUMETP WU CMEKTPOOTOMETP.

Kucnota cepHas no FOCT 4204, pa3basneHHas 1: 1

Kucnota as3otHad no MOCT 44GLl.

Kucnota opTothocopHas no TOCT 6532.

AMMMaK BoAHbIA HO TOCT 3760.

CMecb Kucnot gns pacteopeHus: K 500 cM3 BOoAbl OCTOPOXHO npu
HernpepbIBHOM MOMELUMBAHUU- NMpUAnBalT 90 cM3 Cepkoii KMCNOTbl, OX-
NaXgarT W NpuanBarT 275 cM1 a30THON KMCIOTbI.

Cmecb cepHoli 1 thocthopHoil KucnoT: K 700 cm3 BOoAbl OCTOPOXHO
Npu HenpepbIBHOM MepemMellnBaHnM npunusaoT 150 cM3 CepHOW Kuc-
noTbl, oxnaxgaroT, npunmsaoT 150 cM3 hocthopHO KMCNOTbI, nepeme-
LUMBAIOT M OXNaXAaloT.

Kanuii liogHokucnblli (nepitofaT) Mo HOPMaTUBHO-TEXHUYECKOW [0-
KyMeHTaLuuu.

Bopopopa nepekucs Ho TOCT 10929, pacTBOp C MaccoBoW Aonei
3%.

Kap6oHuWibHOe Xeneso, oc. Y.

Kannin mapraHuosokucnblii Ho TOCT 20490.

Bopa, cBo60ofHas OT BOCCTaHaBMMBAIOLMX BELLECTB: B KOOy BMec-
TUMOCTbIO 2 AM3 HanueatoT | AM3 BO/bI, NPUANBAIOT NO Kaniam cep-
Hyt0 KmcnoTy' 1o pH 3 no yHMBEPCaNbHON MHAMKATOPHON Gymare M Ha-
rpeBaloT 40 KUMeHus, 3aTeM Konby CHUMAKT C NauTbl, NpubaBnsoT
HECKONIbKO KpWUCTan/oB nepiiofata Kanusa, KWNATAT 5 MUH W OXNax-
[ialoT.

CTaHfapTHblE pacTBOPblI MapraHua.

PactBop A: 0,2877 r mapraHL0BOK/C/IOr0 Kanus MOMELLAOT B CTa-
KaH BMecTUMOCTbi0 250 cm3 n pactBopsAoT B 100 cm3 Boabl, f06aBns-
0T 20 cm3 pa3baBneHHOW CEpHOM KUCMOThbI, HArpeBaroT, J06aBAAT Mo
Kannam pacTeBop Mepekucu Bogoposia 40 06ecLBeYMBaHMA K BbiNapu-
BalOT PAacTBOpP [0 BblAeNeHMS NapoB CEePHOM  KWCnoTbl.  PactBop
oxnaxgatT, npubasnaloT 50 cM3 BOAbl, MEPEHOCAT B MEpPHYH0 Konby
BMECTUMOCTbIO 1 fiM3 [OBOAAT BOAOW [0 METKM W MepemeLuuBatoT.

| cm3 ctaHgapTHoro pactsopa A cofepxuT 0,0001 r mapraHua.

Pactesop b: 200 cm3 cTaHfapTHOro pacteopa A MOMeLalT B Mep-
Hyt0 KONBy BMeCTUMOCTbIO | AM3 [OBOAAT BOAOWA O METKM W nepeme-
LUMBAIOT. FOTOBAT Mepes NpUMEHEHVEM.
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] cm3 ctaHgapTHOro pactBopa b cogepxut 0,00002 r mapraHua.
33. NMpoBepeHne aHanusa

[ns onpefeneHns mapraHua 6epyT cnefytoLiye HaBeCKW XKene3Ho-

3 nopowka Mmaccoi: ! r (npu maccoBoit tone mapraHua ot 0,02 go
0.5 r (npn maccoBoii gone mapraHua ot 0,20 400,40%), 0.25r

(npu maccoBoin fone mapraHua ot 0,40 fo 0,80%) 1 NnomeLLatoT BCTakaH
BMecTMMOCTbIO 250 cM3 npunmeatoT 50 cM1 cMecu  KMC/OT U pacTBoO-
PAOT MPU YMEPEHHOM HarpeBaHuW. [locne pacTBOPEHWUS  KeNnesHoro
nopoLlKa pacTBop KuNATAT 3—5 MUH [0 Yy[aneHus OKUCNOB  a3oTa.
Cogepxmmoe CTakaHa oxnaxgatoT, f00aBnsioT 20 cM* BOAbl, MEPeHo-
CAT B MEPHyH Konby BmecTuMoCTbiO 100 cM3 [onvBalOT  BOAOM A0
METKM 1 NepemeLLnBatoT. AIMKBOTHYHO YacTb pactsopa HO cm3 nomelua-
HOT B KOHWMYECKYI KOnby BmecTumocTbio 250 cm3, fo6aBnswT 25 cM3
.0fbl, 15 cmM3 cmecy cepHOi U docopHoit kucnot, 0,5 r 1iogHOKMCIOrO
Kanus. CofepXunmMoe Konbbl HarpesaroT A0 KUMEHUs, KUNATAT 3 MUH 1
Bbl4EpXMBatOT B TenyioM mecte HO MWH. 3aTeM pacTBoOp OX/aXAaroT,
MEepPeHOCAT B MepPHYK Konby BmecTumocTbio 100 cm3, 4ONMBAKOT BOAON
KO METKM 1 nepemMeLLnBatoT.

OnTUYeCcKyro NMOTHOCTb aHaNU3MpyemMoro pacTBopa W3MepstoT Ha
i NeKTpoghoTobIoTPe MpU >.-=525 HM WM (HOTO3NEKTPOKONOPUMETPE CO
CBETO(UNBLTPOM, MMELOWMM 061acTb nponyckaHus npu X *525—530 Hwm.

PacTBOpPOM CpaBHEHUA CNY>XWUT HaBecka Kap6OHWUIBHOro Xenesa,
NnpoBefieHHas Yepe3 BCe CTaguy aHanm3sa.

PesynbTaTbl aHanM3a BbIYMCAAKOT MO FPajyMpoOBOYHOMY rpatinky.

3.3.1 [llocTpoeHve rpagyMpoOBOYHOIO rpadmka

B ceMb KOHMYECKMX KON6 BMECTMMOCTbHO 250 cM3 mnomewjatoT Mo
0,1r KapbOHWUNBLHOTO Xenesa W B LUECTb U3 HWUX MOCNES0BaTeNIbHO [0-
6asnsAlT I, 3, 5 7,9, Il cm* ctaHgapTHoro pacteopa b MmapraHua,
*TO CcOOTaeTc7B\er 2-KO*; 6-10» 1-10-4; 14*10 1,8-104
2,2- 10**r mapraHua. B cegbMoli Konbe NpoBOAAT KOHTPO/bHbIA ONbIT
HC cojepXaHue MapraHua B peaktuse. 3aTteM npuaunatoT no 20 cm3
CMEeCW KWCIOT A1 PacTBOPeHMs. PacTBOp KMNATAT A0 YAANEHUS OKWC-
.<0B a30Ta, npubasnawT no 25 cM* Bogbl, 0,5 I HOAHOKWCAOrO Kanus,
KUNATAT B TeyeHWe 3 MWMH H OCTaBAAKOT B Ten/jOM MecTe Ha 10 MuH.
PacTBopbl OXnaXAalT, MEpenvBaloT B MepHble KON6bl BMECTUMOCTHHO
100 cm3, fonmBalOT O METKM BOAOW W MepemeLLuBatoT.

3HaueHMe OMNTUYECKON MNNOTHOCTM OKpAalUEeHHbIX PacTBOPOB  W3Me-
pSAOT Ha CMeKTPO(OTOMETPE MPU A/IMHE BOMHbLI 525 HM uAnM Ha GoTo-
.MCKTPOKO/IOpMETPE CO CBETO(PW/ILTPOM, MMeWLWMM 06nacTb  npo-
nyckaHua npu n=525—530 Hwm.

PacTBOpOM CpaBHEHWs CAYXWUT pPacTBOP KOHTPO/SIbHOIO OfbITa.

Mo HailfeHHbIM 3HAYeHWSIM OMTUYECKOW MAOTHOCTW W COOTBETCTBY-
IOLLMM MM Maccam MapraHua CTPOST rpagyvpoBOYHbIN Fpagmnk.

34. O6paboTka pe3ynbTaToB
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34.1. Maccosyto fonto mMapraHua (A) B MpouUeHTax BbIYMCAAKOT MO
thopmyne
Y Wm0

roe T\ — macca MapraHua, HaiifieHHas Mo rpagyvpoBOYHOMY rpa-
uky, T;
T — macca HaBecKu Mpobbl, COOTBETCTBYHOLWAA aNMKBOTHON 4ac-
M pacTtsopa, T.
34.2. ABCOMIOTHbIE [OMYCKAEMbIE PACXOX[EHUA Pe3ynbTaToB Ma-
panfiefibHbIX OnpefeneHnin He [O/MKHBLI MPEeBbILATh 3HAYEHUN, YKa3aH-
HbIX B Tabnuue.
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NMHPOPMALIMOHHBLIE AAHHBIE
1. PASPABEOTAH N BHECEH Akagemveii Hayk YCCP
PA3PABOTUUNKN

B. H. KnumeHko, kaHA. TexH. HayK; A. E. KyLleBCKWiA, KaHA. XUM.
Hayk; B. A. [ly6ok, KaHA. XuM. HayK (PYKOBOAWUTENb TEMbI);
B. V. KopHunoBa, KaHA. XuM. Hayk; B. B. [apby3, kaHA. XuM.
Hayk; f1. [I. bepHaukas

2. YTBEPX/AEH W BBEJEH B [JEWCTBWE [locTaHOBNEHMEM
locypapcteeHHoro komuteta CCCP HO ynpaBneHWI0  KayecTBOM
npoAyKumMmn 1 ctaHgaptam or 16.05.91 Ne 692

3. BSAMEH T'OCT 16412.4-80
4. _(I;Islbll'IO'-JHbIE HOPMATWVBHO-TEXHUYECKVE NOKYMEH-

O6 HTA 4
MHaueHng» oéan%) KOTOpb! Howmep nyHKTa, pasiena
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FOCT 3700-79 32
FOCT 4197-74 22
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FOCT <52—80 22: 32
FOCT 10929-76 32
FOCT 20478-75 3.2
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