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Methods Tar the delermination of MAanganese 16412.4—491

OECTY (809

—_— e

Jara REEnEHHH T

Hactosmmi ctangapr veTaHARNHMBAST THYPHMETPHYECKEA Neporn-
thaTipifi (nps wmaccosol gode smapradoa ot 0,1% H Bwme) 0 doro-
MeTpHYeckHl (npr maccoBod a0ae Mapradua ot 0,02 o 0.8% ) Mero-
A CUPCALACHHA MAPTaHLA B HEJCIAOM NopoiHe,

1. OBUIHE TPEGDBAHHS
Oduiue TpefoRaHkA K MeToaaM anaanaa -—no TOCT 28473

2. THTPHMETPHYECKHA METOHN ONPEAENEHHA MAPFAHILA

2. CYymHoeTs METORS

MeToa ocHOBAN Ka OHHCAEHHH ABYXBAJNEHTHOTG MAPraHus najcep-
AOBEHCIEM AMMOHHCM 8 OPHCVTOTEHH  KATAAHIATOPE  A30THOKHCIOND
cepefpa Ao MApPrAHUEBCH KHCAOTH € NOCASAVIONINM THTDPOBZHMEM Ce-
MHBIJEHTHL T MO THHILE DERCTRODOM ADCEHAT-HHTPHTE HaTpuy, B wave-
CTER THT.':I.'fII!-.'-JZi:ZIIZI‘l'.I PARCTBOPE AOMNYCKALTOR TAKAHE HCNOABIOBARHE pac-
TRORA TI‘”.:'L".'.-“JI.[J."JT:! HATDHA

22. PeasTtnanw H pacTRODH

Bucaora cepnaa no DOCT 4204 » paszGasnennan 2: 3

Kruerora azornas mo FOCT 4461,

Kucnora oprodocdopran no FOCT 6552,

Cwmecy EHCMOT: K 500 cM® BoAL OCTOPOIKHO, NPH HENpPEpEBHOM ne-
PEMEIHEAHHE, NPHAHBAWT 125 oM coepuofl  KACJOTH, OXJaXAaM0T,
npuapeaT 100 cM? oproochopict kKacaoTm b 275 cm? azoTHOH Hic-
JIOTH W MEPEMeUHBAKT,

Avuonnit Hadceprosncawii {mepeynwbat) mo [OCT 20478, cpe-
HMENPHroToBARHHB pacTeep ¢ Maccoroll aoned 15%.

ﬁﬂ:{fp;t&;?pu azotHoRHCcace no TOCT 1277, pactsop o maccoeoft do-
Je N

Hizamme ofmisassioe

Hactonusi crannnpr We MOMET GuTe NOANOCTEH BAH  S4CTHIHD  ROCHPOMIDELEH,
THPAKKPOSAH W pacnpocTpaded Ged paspewewnn Noccrampapra CCCP
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Harpui yraexncawit kncawf no TOCT 4201,

Harpus rugpokcka no TOCT 4328, pacrsop ¢ macconoi  moned
15%.

Harpuit azorpcroxmcand no FOCT 4197,

Hartpuit  MeMbAKOBHCTORRCARI, CcOLepEAIMNT  A30THCTOKACARIA
HATPHE (2peeHHT-HRTPHT HATPHA), THTpoRaAnEA pacTeop: 0.2 r MHIIb-
FROCHCTOMO aNTHAIPHIA TOMeMIAKT B CTAKAH BMecTAMocThio 600 cw’,
pACTEOPAIOT B 25 CM? pACTBOpPA rHIPOKCHAA HATPHA © MaccoBoil aoJaed
15, npR YMEpEHROM HAFPEBAHHH H HeNpepulBHOM  PasMeliHRAHHH.
Pacteon pazfaptgior somoft 20 200 exm?, oxaamaaseT, NpHIKRBIIOT pas-
Oa2pRelRY0 CEPHYED KHCAOTY 00 KHCAOR PEAKUHH 0O JaKMYCY H 10-
fasnanT waburox ee 2—3 oM® H30uToR CcepHOR KWCAOTH HedTpagH-
IVIOT YrAGKHCARM KHCORIM HATPHEM Oo JakMmycy. K noayueHHoMy
pacraopy npuGaenRieT 08D r A30THCTOKHCADID HATPHA H NepeMellH-
BdHIT OO0 pPaACTRODEHHT COJTH. E-I'_JI[[‘:FIJHHHIIJE' CTAKAHa HEFE‘I[HI'IHB}T I
MEMIVID KO0y smecTiMocTLio | aM®) JoanBaloT Boaol A0 METKH, TILA-
TEdEHD |I-I."|I-I.""l.ll.-!IIII!JEEJ[':I'|'.

PHETH-[:-F:I APCEHATIHHT T EL:IT']ZIHH MOAI) Takse ﬂFfl-ImTEI]}HTIr H3
iGN RAKOAHCTOKNCAOTD HATPHA! 04 T MBWBAKOBHCTOMD HATPHUA pact-
popanr & 200 cu® poaw, oprGasagnT 0,75 © 230THCTOKHCIGMD HATPHH,
TeEpMEMel AT 00 NMOAHRND PDACTREOMCHRE, |'|.'-]3'E-EIE-.'EI-]H'.'I"I' BO 10N A
v AN n TUIATEALHD III.'|'I-I.'!'.1IZ.‘I.II.HI-'|i-JHJi'.

Harpiia vHOCY AbgaT KPHCTAAMHYCCKHE [CoPHOBRTHCTORHCAEA) 10
FOCT 244, tatpopannwfi pacteop: 0065 r TRocvandaTa patpHs pacr-
BOPHIOT Ha YO0y B 1 am? CBEMENPOKHARYEHAOR B OXJFAAIEHHOH BO-
ae. K noavdaeHHOMY pacTeopy aad ero  crabWaMzauHd | aobapadwor
(.2 r yrAekHeAoro HATPHA, TRIATEABHO NEpPeMELINBAlOT W AaKT OTiT0
pTecA 10 oyt PacTrop tHocyindaTta watpAd IpaHAT B TEMHLX CHARH-
KAX, JAMHINCAHEY OT ASACTEHA ORHCOHTENeH o YTOeKHCAOMG  rasa
ROALY KA.

YeTaHOBANBAIDT MACCOBYID KOHUCHTPAUHID DAcTRODA ME LAKOBHC-
TORHLUAMG BATPHE © I'l.'_rl]-II:JH.I-':TH-I."!'.I'I:JH[[I.'."IL':IJ'{:I HHTI}HH N CTamiaDTHOMY
chpasny cTaad, diHakoMy No XHMHYECKOMY COCTABY H MACCOBOH done
MAPraHua K aHIAHIHPVEMOMY HeACIHOMY Mooy,

.:"-1.f||:'l._'l;_'|l=l:.'|l.'_| FOMEERTRANUNEY PACTBEODA .I-i.[!ll:'li*E.’I‘IT.'I.-I-II-[T[ZI]!T&I I-IE'I.'I'|":IHI-| HJIH
T!:GJ.’!}'JIL,{IJB rd HATPHA I:T}, BLIGAHERNVEY B FdaMMay Mapranua H:
I oms pacrROpA, BRIMHCTAKT N0 ¢mm1_-.'.'|u

e E._--_r— SUACCITREA G0l .'nEﬂlJI'i]I{J]_H H l'Ti-I]['Ji-J'l.'l RGN l!l'ﬁ['lﬂ.i-]Ll_E". alj',
it — Maccs L"Ii.’l[f-;il]fl'l HAara ﬂﬁ-:':lil'."l-!rﬂ. 1",
V' — ofihed pacTBOpa APCEHHTA-HHTPHTA HATPHA AAW  THO-
) -'rllul']'l'ﬂ'l'ii HATPHR, H3PACKOADBAHHLI HE THTPOBRHHE,
() [
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23 [lpoBeaeHne HCOMWMTANHSYA
[Tpu onpenenendy MaccoBoll 1O Mapralua GepyT HABCCKY Medes-
HOTO nopolika Maccofl | e {npr waccosoft noae mapranna or (0,1 mo
025 ): 0.2 v (npn maccopoll doae Mapradng ot 0.29% » BHWE) H no-
MEILAIDT B KOHMYeCKyD KOO0y aMecTRMocTeio D00 oM®  npRadsamr
S0 est? cMecH KHCAOT B COZEPHHMOE KOAGHL VMEPERHO AarpesalT Ao
pacTBOpedHs Beell wapecky. PacTsop KHNATAT 5 MUA 138 VAAJTeHHA
okHCI0B a20Ta. K pacreopy npubaeamor 100 cw? Boaw, 5 cm? pacteo-
Pa a’oTHOKHCAOMG cepebpa, 20 ¢m? cBeAReOpHrOTOBAEHHOTD PacTRONA
HALCEPHOKACIOND aMMONHE, LOBOAAT A0 KINCHAR 0 KNOATAT COACDHH-
Moe koilp pe Goaee | mua. Koafy ¢ pacTeopoM CHHMAMGT & 07FTH,
BHAEPAARAIDT B TENAOM MECTE J+MHH (D0 DPEKpPalIenid BRACITEHHA
NVaKPLEOE KHCA0PGAa), 3aTen oxAaMA4I0T B OPOTOUHON BOLE 10 KOM-
HATHORE TEMHEPATYPE H HEMELILHHO THTPVIOT MAPraHUoBYI0 KHCJTOTY
%EETHUE”JI:-H APCEHUTA-HUTPHTA AATPHA (MAH  THOCyARdaTa  nartpus).
HTPORZHANH DACTROP NPHINBAKT €O CKOPOCTED 5—6 cM?/Muy do pe-
PEXOOA ORPACKH THTPYEMOMD pacTEOpa B OJE0HO-DO3OBYIO, MOCETVH-
Hike MOPUHH DACTBOPE NPROABIAOT RO KAUAAM A0 BOAHORD HCOEANO-
BEHIA POSUROH OKPACKH.
24 ObGpaboTka peayALTATODR
2.4.1. Maccoryw goaw Mapragua (X) B OponentTax BLUHCIALT NO
dropmyae
¥ V=Vl
H

rae ¥V —ofnem pacThOpa ARCERHTA-HHTPHTA HATPHA HIAM 7007 T
draté HATPHA, N3PACRONOBANHLIE Ma THTPOBAHHE DACTRONA
Apafel, MY
Vy = ofheM pacTRopa BPCeNHTA-HATPHTA HATPHA HAH THOOV Th-
dhata HATPEH, HEPRI‘IﬂMHHHHHﬁ HiE THTDOBAHHE PaCTROpA
KOHTNOJARHOTO ONAEITA, CMY;
T — MacroBan KOHUEHTPAUHA PACTROPA APCCHATA-HHTPHTA HAaT-
PHR HAH THOCYIMPATa HATPAA, BEpawensan B T/oM® wap-
Tanua; '
M — Maccd HABCCKR ARefL3H0re nopoinkga, r.
2.4.2. AGCONOTHHE AONYCKAGMEE DACXOMACHHA PEAVARTATOB mna-
PANARALNHX CUPEACIEHAN He I0JKHE OPeBHILATL JHANEHATN, WEa3akH-
HEIX B Talalue.

ACCiRTHR S
Mecconax aoxs wmapranmaz, 9 nanyesaesme
patEoEIeHnn, %
Or 002 a0 0,06 exaon. 0,005 i
Ca 005 =020 = 0,01
» 0 = 040 = 0.02
*» D40 » 0B & 0,03

X
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3. POTOMETPHYECKHA METO/A ONPEAEAEHHA MAPFAHUA

3.1, CymHoecTh MeTOna

NeTod OcHOBAH HA OHEMCOCHHH HOHOB ABYXBAJEHTHOIO Maprasna
A0 CEMHBAJEHTHOTO HEPHOAATOM KAAWA B CepHOKRCAIOM pacTeope. On-
PETIEACHNE MEIAKT HOHE TPexBadenTnoro wenesdn. daa wx mackl-
PORKEH, & TaRHE ¢ HEALK I'IFIE'_.'].H']'IJI_.'I'E]]]_-EHFTH I}l-:l|JHH|I:II=|Z-':I]I‘FI ZII‘I.E]]F!L_'.THI:JPJI-I
MEX COCEHHEHHA TEPHOLATA MAPraHUa NPHMEeUAnT GochopHYD KHER0=
Y,

3.2. Annapatypa, PEAKTHEH H PACTBOPK

POTOITCETPOROAOPHMET) HAH COEKTPOQOTOMET].

Kuemora cepraa no FOCT 4204, pasybasnennas | : 1.

Kncnora asotnam nmo IOCT 4461.

foncaora oprodocdopias mo FOCT G52,

AMMBaK pOAHEE mo TOCT 3760,

CMech KHCAOT LJM# pacToopenina: K 500 oeM® BOALl OCTOPOMHO NP
HEMPEPHEHCOM OOMCIIHBIHHH' NPHAKDAKT 90 cM? CepHOf KHCNOTH, oX-
AAMAA0T 4 OpHAWBaT 270 MY 330THOH KHCJOTHL

Cuecs cepnoit 8 @ocdopacil sieaot: € 700 cM® poas OCTOPORHD
MpH HedPepLIBHOM TepeMelapagad ppaansawTt 150 cm? ceproll KHC-
AOThl, exAanaawT, npaaaeat 150 cm? dochopHofl kHCAOTH, nepemMe-
IUHEAKT i OXJaH 11T,

[Laauil fognoxncasldl {NepHOLIAT) N0 HOPMATHBHO-TEXHHYECKON 10-
Ky MeHTALHH,

Bozopora nepexnce mo DOCT 10929, pacteop ¢ maccosoil mogel
3%

KapOoanabpnoe Meae3o, oo 4.

Kaauid mapramoposnceaui no TOCT 20450,

H-[L[EI. CIEI:IT.-I-'TI__'I_HHH OF BOCCTAHAIRAHBAIOUWIHE BHIGCTRE: B ]'.'I:l.'ll__:;:.l' EBhied-
THMGCTRID 2 AM® HanHBAIOT 1 IMY podl, APHAHBAKIT NO KANAAM  Cop-
HYH KHCAOTY A0 pil 3 no yAHBERCAALROR HAAHKATOPHOA Gysare W Ha-
FPEBAKT 50 EHNCHHA, 33TeM HOAOY CHHMAWT ¢ AAHTH, NpHOARIAIOT
HeCHOIRRD KPpHCTAAMO0E NEPHOAATA KAJHA, KHINATAT D MHH H OXAaw-
BT

CTalganTHEE PacTROPH MapraHia,

Pacroop A: 02877 r sapraduoBoKACanro Kadus MOMENEoT B ora-
KaH BMECTHMOCTLI0 250 cM® H pacTeopRioT B 100 cM?® podw, QoGasan-
T 20 em? pasGasaenncil cepuodl KHCIOTH, HATpeRalT, J004BAHKT IO
KaMIAM PacTEOp HEPeKHCH BOJOPOTA 00 oDeClBeuHBAHHA H BLOapH-
BAMT PacTBOp A0 BHIENEHHA napos  cepwol  KHeaotw., Pacteop
OXAARCLAKNT, OpHOapaAwT 50 cM? BOAM, MePEHOCAT B MEPHYHY KOahy
BMECTHMOCTERD 1 Am% 208088T BoZOH A0 METER B fepeMeliHRAKT.

| cu? crapiapracro pacriopa A cogepaxur 0,0001 r mapranua.

Pacreop B: 200 ca® cTrapfpaprHoro pacTeopa A mMOMEDIamwT B Meps
||':'|I:I ]iﬂ-_f[l:i:.' AMECTEMOC TR | Ii_!.lEI JOBOSHT BOIOA A0 METER H DepCME=
LIHEAKT, TOTORAT Meped NpHMeHeHRes,
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1 cM? crakaaprhore pacreopa B cogepwnt 000002 r mapradua.
3.3. IlpopeledHe aHANHIA

1R oapeseaelna mapradua DepyT coelylollHe HABOCKH Mefe3sno-
ro Nogorka Maceod: | r {npu Maccosoft dose sapranua or 0,02 30
R20% ), 0.5 r (npa wvaccoBof zode Mapradua ot 0,20 10 040%), 026
| dpusaccosodt noae mapranua ot 440 a0 0,.80% ) » someuiaoT BeTakan
aMecTHMocThio 250 om?, npHaneator 50 cm? cMecH  HHCAOT H PacThoO-
PRIOT BpH YMepeduos Harpesannd, Tlocae  pacTeOpeHHa  AENE3IHOTO
NOPOUIKA PACTROP KAOATAT 3—5 MHE 10 yIdA€HAs OKHCROB  230TA.
CofepHnMoe CTEKANA OXAdHA2K0T, RobDasddwT 20 cM? poldw, nepeno-
CAT B MEpyie moaly eMecTHMOCTEN 100 oM?, 20AnBapT Boaoff  I0
ACTKH H OepeMellHBamnT, AJHKBOTHYIO 4acTs pacreopa 10 cw? noMcma-
T B KOLRHWECRYIO ROAby BmecTuMmoctaio 250 omd, pobapasor 25 cm?
onaw, 19 oM® cmecn cepnot B dochopaodl kReaor, 0.5 r ADAHOKKCADMD
heed <THH | E{I-jl_i_'p:-i-;l-lﬁ[-!_l-l.‘! i-il!il.-'lﬁ i 115rpﬂna!u‘r AD KHMMeHHA, KHIOATHT -3 MEH I?
BEASPAHNAAKT B TenaoM secre |0 MHE. 3ateM pacTBOp OXJAaXKAANT,
ACPEHOCAT B MepRvio koady syectasoctsio 100 cM?, apansawT sosof
I METKH H NepeMeIlHBA0T,

OnTHYeCKYR OAOTHOCTE AREJHIHPYOMOrD pacTROPE HIMepsoT Ha
cnesTpotoToMerpe APH ) =520 HM HIH POTOINEKTPOKOAODHMETPE CO
CEETORHALTPOM, HMELLHM 0fNacTe APOOYCKARAN NpH ) = 525530 M.

PacTRopoM cpaBHeRHsS CcAYMHT HABeCKa xaploHuJLHOrD Meneaa,
MPOBEACHHAR Yepe3 BCE CTAAHN AHAJIMIA.

Pﬂ'.‘.;i:'.'.'lh'l':-IThl AHAAHAR RRIYHCAREDT 00 I.']H-:I_J.I.j'l‘li:ll:_:lF:lf:l'l{]-ll!_:lM}' I'[!'EII.']'.II-IH."_I.'

3.4.1. [Tocipoonne apadyupodonrndo apaduna

B cemb nopvueckHx woal emecTHmocThio 250 cM? nomeuawT no
00 r AapioHIALHOTD MENTE3A W B WECTL H3 HHX NOCAERDBATENEHD J0-
Cagaaer 1, 3, 5, 7, 9, 11 cwm? crandapruore  pacrsops b maprauua,
vpe  cooTeeTcTEyer 2.10°% H-10% 1-010-%; 14.107%; 18- 1074
G210 r mapranua, B cegpmol Koafe NpoBOAAT KOHTPONLHEA ONHT
i3 COQEPHAHNE MAPTAHUA B PeaAKTHBE. JateM npHaHBawT no 20 cm?
CMECH KHOAGT A0H PACTROPEHWS. PACTBOpP KHNATAT A0 YOAJNEHHR OKHC-
ing azara, npudasarior nog 25 caf poie, 0,0 ¢ AOAHOXKHCAOMD KaANA,
RUOSTAT B TeueHie 3 MU H OCTARAHOT B TENJA0M MecTe Ha [0 mud.
Factropr oxnamaaioT, nepealsanT B MepHWEe KOJAOB BMECTHMOCThIO
[O0 cw®, I0AHEANDT RO METHM BOAOH H MEpeMeilHBaT.

JdHaReHHe OMTHYECKOH NAOTHOCTH OKPAMIeHHBY pPAcTHEOPOR  HamMe-
AT Ha cReKTpofOTOMETPE DPR A4MHE BOARE 325 Hm Bau ua Joro-
HIEKTPOROTORMeTPe 0 CBETOMHALTPOM, HMELHM o0J3cTe  npo-
AVEKAHHA npH A =325—53) Hu.

PacTsopos CpapHEHHA CAYMHT PacTBOP KOHTPOALHOTO ONEITA,

[lo AafgeHH»y IHRYEHHAM ONTHYSCKON DJOTHOCTH H COOTRETCTHY -
BOLLEHM MM MAECUAM MADradlla CTROET r]'.lﬂ.."l,}'HPDB-D'i[]!I:-II:i FDHEI_:IF{J{.

34 Ob6paboTha peayastartos
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34.1. Maccosyw aoan mapragua (X) B NPOUSHTAX BHYHCAAKT 70
tpopmyae

A, - [ (A
| LI

v

PAE My — Macca Maprafua, HafAeHHAd O rpajiyHpoOBONHOMY Tpa-
puKy, I,
M — Maccd HaBecKH Npodl, COOTBETCTBVIOLAA aIHKBOTHON uac-
TH PacCTBODA, I
3.4.2. AGCOMOTHHE ACNYCKAEMBIE PACIONAEHHE pesyIbTATOR na-
PALIEIBHEXY ONPELCAEHHR HE J0AKHE DPpeRHINATE IHAULHARN, VEAISA-
HHX B8 TabaHme. '
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3. B3IAMEH FOCT 16412.4—580

4, CCHJOYHLIE HOPMATHBHO-TEXHHYECKHE JMOKYMEH-
Thi *

Odipanwsuemie HTH, na woTopuan | H
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