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M E X T OGCYAAPCTUBEHH b I CTAHOLAPT
ANOMUHNIA rOCT
MeTogbl OnpefesieHns MapraHLa 12697.3-77
AIiminium. B3ameH
Methods lor determination of manganese FOCT 12699-67
MKC 77.120.10 B 4acTu pasf. 2
OKCTY 1709

MocTaHoBneHvem locygapctBeHHoro komuteta CCCP no ctaHgaptam oT 18.11.80 Ne 5881 pfaTa BBEfjeHMS YCTaHOB-
neHa
01.01.79

OrpaHuyeHHO cpoka AeicTBus CHATO no npotokony Ne 3—93 MexrocyfapCTBEHHOro COBeTa NO CTaHAapTu3auuu,
MeTponorun u ceptudukauum (MYC 5-6—93)

HacTtoswwin cTaHfapT ycTaHaBMBaeT MeTOAbI ONpejeneHns MapraHua B aNtoMUHUL: (POTOMETPUYECKII
npu maccosoli gate ot 0.001 go 0.015 % 1 aTomMHO-abCcopOLMOHHbIV Npu Maccosoii gaTe oT 0.005 go 0.015 %.
(N3meHeHHasa pegakuus, M3m. Ne 3, 4).

1. ObWMNE TPEBOBAHUNA

11. O6wue TpeboBaHMA K MeTogy aHanusa —no FOCT 12697.1—77 n FTOCT 25086—87.
(N3meHeHHas pegakumnsa. N3m. Ne 4).

A. doTOMETPUYECKUI METOA

CyuwHoCcTb MeTofa COCTOMT B OKWCMEHUW MapraHua B KWC/O/ cpefe [0 CEMMWBAJIEHTHOrO
COCTOSIHWS C MOMOLLbIO NepiiofaTta Kanusa uay HaTpys U h0TOMETPUPOBaHNM OKPACKW MapraHL0BOA KACIOTbI
npy X= 528 Hm.

(N3meHeHHas pefakuus, N3m. Ne 3).

2. AMNMAPATYPA, PEAKTVBbI 1 PACTBOPbI

doToanekTpokonopmmeTp TMnos ®IK-56M. ®3IK-60, KOK nam cnektpohotometp Tunos C P -16.
C®-26, nim aHanorMyHoro Tuna.

Becbl nabopaTtopHbie no FOCT 24104—884 2-ro knacca TOYHOCTU C MOTPELUHOCTLIO B3BELUMBAHNSA
0,0002 .

Kucnota cepHas no FOCT 4204—77 v pa3baBneHHas 1: 1

Kucnota asotHaa no MOCT 4461—77.

KucnoTa optoocdopHas no FOCT 6552—80, pasbasneHHas 1:1.

Bopgopoga nepokeug no NOCT 10929—76.

Hatpusa rugpokeng no FOCT 4328—77, pacTBop ¢ MaccoBoli goneit 20 % XpaHAT B NONMITUIEHOBOW
nocyze.

CMecb KMCNOT; rOTOBAT CreAytowym 06pa3om: K 525 cM* BoAbl MpWUAMBAIOT NpW NepemeLLMBaHnm
100 CM3 KOHLLEHTPMPOBAHHOM CEpPHOI KNCN0Tbl M 250 CM3KOHLEHTPMPOBAHHOW a30THON KUC/OTbI.

*C 1wons 2002 r. BBeaeH B geictare MOCT 24104—2001.
W3gaHve oduumanbHoe MepeneuyaTka BOCKpeLLleHa

W3panune ¢ N3merenuamm Ne' /. 2. X 4. yTBep>KaeHHbIMW B Hos6pe 19X1r., Hosbpe 1985r., mae 1987r., mae 1988r.
(MyC1-82.2-86.8-87.8-SS).
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FOCT 12697.3-77 C. 2

Kanuii nogHoKuCAbIN (MepiiogaTt) uam HaTpWii M0AHOKMCAbINA,CBEXENPUTOTO&3EHHbIA pacTBOpe Mac-
coBoii goneii 5%.

5 r nepiiogata Kanus uaym HaTpus pacTBOPSOT B BOLE NPU HarpeBaHUu, 406aBnstoT 20 CM' a30THOM
KUCNOTbI W LOBOAAT 06beM BOAOM A0 100 cv».

Bopa 6e3 BOCCTaHOBMTENEIA; FOTOBAT CeaytoLym o6pasom: K 1000cM’ AUCTUANMPOBaHHO BoAbl f06aB-
NAT 5 CM’ CepHOI KMCNOTbI, pasbaBneHHol 1:1, HarpesaroT L0 KuneHus, 406aBNAT HECKONbKO KpucTan-
NOB NOAHOKUCNOr0 Kanus Wan HaTpua u KUNATAT B TedeHne 10 MUH.

Kanwuii mapraHyoBokucnblii no FTOCT 20490—75.

PacTBopbl MapraHLa cTaH4apTHbIe.

HaTpuii CepHUCTOKUCbIIA.

HaTtpuii asoTucTokucnblili no TOCT 4197—74, pactsop 20 r/gm».

MapraHeL, MeTanIM4ecKniA, NpeLBapuTE/lbHO OYMLLAIOT CNeAYHOLLMM 06pa3oM: HECKO/bKO rpaMMOB Me-
Tanna NoMeLLatoT B CTakaH BMeCTUMOCTbIO 250 cm', 06aBnstoT 0kono SO CM' CepHOW KUCNOThbI, pa3baBeH-
Hoii 1:1, n 100 cv» BOAbI, MEpeMeLLMBAOT U Yepe3 HECKObKO MUHYT CIMBAKOT PacTsop.

MeTann NpombIBaloT ABa pasa /10l 3aTeM aleTOHOM, CylaT B CyLUMAbHOM wWkady npu 100 *C B
TeueHne 2 MUH 1 OXNaXKAAI0T B 3KCMKATOpe.

PactBop A; rotoBaT crnegytowmm obpasom: 0,2877 r MapraHLLOBOKMC/IONO Kains pacTBOPSAIOT B BOAE,
[06aBnA0T 20 CcM» CEPHOM KUCNMOTbI, pa3baBneHHoN 1:1. HarpeBatoT, 406aBAAIOT MO Kanism pacTBop NepoK-
cuia BofopoAa UMM HECKONbKO KPUCTaNI0B CEPHUCTOKNCNOro HaTpusa [0 06ecLBeYMBAHNA U BbiNapusatoT
pacTBop [0 BblfieNeHNs NapoB CEPHON KUCNOTbI. OCTATOK NOC/Ee OXNaXAEHWNS PACTBOPAIOT B BOAE W NEPEHOCAT
pacTBop B MePHYH Konby BMeCcTMOCTbHO 1000 cM», AONMBAKOT A0 METKM BOAOW U MEpeMeLLmBaroT uaun
0,1000 r mapraHua pacTBOpAKT B CTakaHe BMECTUMOCTbLIO 600 CM' Noj 4acoBbIM CTEK/IOM B 20 CM' KOHLEHT-
PUPOBaHHOW CepHOI KUcnoThbl ¢ fo6aBneHvem 100 cv» BoAbl. PacTBOP KMMATAT HECKOLKO MUHYT, OXNaXaa-
10T, MEPEHOCAT B MEPHYHO Konby BMeCTUMOCTbO 1000 cm», LONMBAIOT [0 METKV BOAONW M NepemeLLBatoT.

1cmlpactsopa J1 cogepxuT 0,1 mr mapraHua (Mn).

PactBop b; rotoBaT neped ynoTpebneHvem  chefylowym 06pa3om: OTOMparoT nMneTkoin 50 cwm»
pactsopa J1 B MepHyt0 Konby BMeCTMMOocTbio 500 CM», LONMBAIOT BOAOW [0 METKW W NEPEMELLVBAIOT.

lcm' pactBopa b copepxut 0.01 mr mapraHua (Mn).

MapraHeL, MeTanIM4eckunin B BUAE CTPYXKMU.

AueTtoH no NOCT 2603-79.

(N3meHeHHas pefakums, Nsm. Ne 1, 3, 4).

3. MPOBEAEHVE AHATN3A

3.1 HaBecky antoMuHMA Maccoil | r nomellaoT B KOHWYECKYH KONby BMECTUMOCTbHO 250 cwm» u
npuauearoT 20 cM' pacTBopa ruapokcnaa Hatpus. Flocne oKoHYaHMS GYPHOI peakuun 06MbIBalOT CTEHKM
Konbbl BOLOW 1 HarpesatoT 0 pacTBOPeHUs HaBeckun. K oxnaxaeHHOMY pacTBopy fo6asnstot 30 cM' BogbI, 1,
nepemeLuvBasi, NpuAnBaroT 40 cv» cMeck K1cnoT. CTEHKM Konbbl 06MbIBAOT BOAOM M HArpeBaroT 40 MOSHOK
pacTBOpeHUs rMapoKcuaa anoMUHNA ¥ NOTyYeHWA Npo3payHoro pacTeopa. K ropsyemy pacTsopy npuamnatoT
3 cM» OpTOOCHOPHOI KUCNOTbI, HAFPEBAKOT A0 KUMEeHUA 1 npubasnstoT 10 cm» pacTBopa nepiiojaTa KasHs
WM HAaTPMS, KUNATAT 5 MWH [0 NOSBNEHMS PO30BOI OKPacKu, 3aTem BbigepkusatoT 30 MVH Mpu Temnepa-
Type, 6N13KOI K TemnepaType KANeHNs, noaaepXxmeas o6beM pacteopa okosno 50 cm'.

OKpalLLeHHbI1 pacTBOp NEPEHOCAT B MEPHYHO K0/IBy BMECTUMOCTbIO 50 cM', NpesBapuTensHO 06MbITYHO
BOZOW, He COAepXKalLeil BOCCTaHOBUTENEN, U pa3baBnsoT O METKW Takol e BOAOW. PacCTBOPOM CpaBHEHNS
CNy>uT Bofa. ONTUYECKYO NIOTHOCTb UCMbITYEMOTO PacTBOpa M3MEPSIOT Ha (hOTO3LEKTPOKONOPUMETPE UK
Ha CreKTPo(hoTOMETPE, YUUTbIBasA, UTO MaKCUMYM CBETOMON/IOLLEHMSI PACTBOPOB COOTBETCTBYET ANIMHE BOSHbI
528 HM. B npucyTCTBUM OKpaLLEHHbIX MOHOB MOC/E M3MEPEHUS ONTUYECKOA MIOTHOCTY pacTBopa MapraHLe-
BYHO KMCNOTY paspyLlatoT ABYMS Kannamy pacTBopa a3oTMCTOKUC/IONO HaTpUsA W NMOBTOPAIOT U3MepeHue
ONTUYECKOI NNOTHOCTU. PasHmLa Mexay ByMS MOMYYEHHbIMW 3HAYEHWAMM COOTBETCTBYET ONTUYECKOA NNOT-
HOCTW AeCTBUTENBHOI MacChbl MapraHua B npobe.

O[JHOBPEMEHHO MPOBOASAT KOHTPO/IbHBIN ONbIT, AN8 3TOr0 15 CM» CMeC KUCNOT BbINapuBatoT fOCYXa.
K ocTaTky NpuanBatoT He6GOMbLLIOE KONMYECTBO ropsyeii Bogbl. 25 CM’ CMecK KUCIOT 1 HarpesatoT. Mocne
aToro npunueatoT 20 cM» pacTBOpa rMApoKcuaa Hatpus, 3cm' opTohoCHOPHOIA KNCIOTbI U MPOBOAAT aHaNN3,
KaK yKa3aHo BblLLE.
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C.3TOCT 12697.3-77

Maccy mapraHua onpefenstoT no rpagynpoBoYHOMY rpatuKy, yumTbiBas NONpaBKy KOHTPOSIbHOMO
onbITa.

(U3meHeHHasa pegakuusa, M3m. Ne 1,3, 4).

32. NMocTpoeHWe TpagymMpoBOYHOTO rpaduka

B KOHMYecKme Kofibbl BMECTUMOCTbLIO N0 250 cm! npunvBatoT 13 MukpobropeTku 0; 1; 2; 4:6; 8; 10: 12;
151 18 cm’ pactBopa b. yto cootsetctByeT 0; 0,01; 0,02: 0.04; 0,06; 0.08; 0,10: 0,12; 0,15 un 0,18 mr
mapraHua. B kaxgyto konby gobasnsoT no 20 cM* cmecn KucioT, 3 cM1opToocthopMoit KUCAOThI 1 fasee
nocTynarT, Kak yYKa3aHo B N. 3.1. PacTBOpOM CpaBHEHUS CNY>XUT pacTBOp, B KOTOPLIA MapraHew, He f06aB-
nancs.

Mo NONyYEHHbIM 3HAYEHWAM OMTUYECKMX NIOTHOCTEW PacTBOPOB M M3BECTHLIM Maccam MapraHua
CTPOSAT rpagynpoBOYHbIl FpaduK.

(M3meHeHHas pegakuus, N3m. Ne 1, 4).

4. OBPABOTKA PE3YJIbTATOB

4.1. Maccosylo 0110 MapraHua (X ) B npoLeHTax BbIYMCASAIOT No hopmyne

. (In,-15,)-100
7-1000 '

rze jw, —Macca MapraHua B pactTBope npobbl, Ha4eHHas Mo rpagyvipoBOYHOMY rpacuKy, Mr;
/n, — macca MapraHLa B paCTBOpPe KOHTPO/IbHOTO ONbITa, HallieHHasa No rpasynpoBoYHONY rpaginky, Mr;
M —macca HaBecKMu, T.
(M3meHeHHasa pegakums. Mam. Ne 3).
4.2. Jonyckaemble pacxoXeHus pe3ynbTaToB NapanfieNbHbiX ONpefeneHnin He LOMKHbI NPeBbILLaTh
3HayeHu, yKazaHHbIX B TabnuLe.

v vepranp, Y [oryckaemoe pacxoxaeHme. %

cxoanmoctu, OTH. BOCMPOVBBOIMMOE™! 1, out.
Ot 0.001 go 0.003 BKMHOu. 0 45
Cs.0,003 » 0.008 2 0
* 0008 . 00015 * 5 5

(N3meHeHHasa pegakums, N3m. Ne 3, 4).

B. ATOMHO-a6Ccop6LMOHHbIA METOA

CyLHOCTb MeTOfa COCTOMT B PAaCcTBOPEHMM MPO6bI aIlOMUHUS B COSIHOM KUCMOTE B MPUCYTCTBUN
nepoKcKaa Bogopoa v NMocnefyHoLLeM 3MepeHn aTOMHO abcopbLyn MapraHLa npy 4anHe BosHbl 279,5 HM
B N1aMeHU aLeTuIeH-BO3AYX.

5. ATINMAPATYPA, PEAKTVBbI 1 PACTBOPBGI

ATOMHO0-a6COPOLMOHHBIV CMEKTPOGOTOMETP CO BCEMM MPUHASIEXXKHOCTAMM U C UICTOYHUKOM U3NYyYeHUs
[N18 MapraHua.

AueTuneH B 6annoHax TexHuyeckuin no MOCT 5457—75.

Kwucnota consHas no FOCT 3118—77, pas6aBneHHas 1:1.

Kucnota cepHaa no FOCT 4204—77, pas6aBneHHas 1:1.

Hatpuii cepHucTokucnbiin no HA.

Bopgopoga nepokeug no NOCT 10929—76.

AueToH no NOCT 2603-79.

Hwukenb ayxnopucteiin (NiCl, ¢ 6H..0) no TOCT 4038—79, pactsop 2 r/am*.
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FOCT 12697.3-77 C. 4

ANIOMWHWIA B BUAE CTPYXKWM C MaccoBoil foneidi mapraHua He 6onee 0.001 %. Mpu Heob6xogMmocTu
CTPYXXKY nepeq yrnoTpebieHnemM NpombIBatOT aLeTOHOM, BbICYLUMBAIOT B CYLUW/ILHOM LUKady npu TeMnepary-
pe 100 “C BTe4yeHMe 2—3 MUH M OXNXKAAIOT B 3KCMKATOpE.

Pacteop antomuHua 20 r/gm': 10 r aftoMUHUM NOMELLAIOT B CTakaH BMECTUMOCTbIO 600 cM1, npunuBsa-
10T 300 cM' pacTBOpa CONSHOM KUCNOThI M PacTBOPSAOT NpW HarpeBaHnu, 106aBnsas 1cM' pacTBopa AByX/10pu-
CTOr0 HUKens. PacTBOP OX/MaXJAKOT, MEPEHOCAT B MEPHYHO KO/6Y BMeCTUMOCTbIO 500 CM’; 4oNnBalOT [0
METKM BOJON M MepemMeLLmBatoT.

MapraHeL, MeTanIM4ecknii B BUAE CTPYXKKM.

Ecnn noBepxHOCTb MeTa/11a NOKPbITA OKCUAHOW NIEHKOWA, TO ee OUMLLAIOT, KaK yKa3aHo B pasf. 2.

Kanuii mapraHuoBokuchablii no FOCT 20490—75.

CTaHfapTHble pacTBOPbI MapraHLa.

PactsBop A —no pasg. 2.

PactBop b; 250 cm’ pactBopa J1 nepeHOCAT B MepHYIO Konby BMeCcTUMOCTbi0 500 cM’, onuBaroT 0
METKV BOLOVW 1 nepemelunBatoT. [OTOBAT nepes, ynoTpebneHnem.

lcm' pacTteBopa b cogepxut 0,05 Mr mapraHa.

6. MPOBEAEHWNE AHANN3A

6.1. HaBecky npo6bl Maccoii 1,0 r nomelualoT B cTakaH BMecTUMOCTbO 250 cml npuamsatoT 30 cm’
pacTBopa CONsHO KUCNOTbI, NPy HEO6XOAMMOCTM AN YCKOPEHMS pacTBOpeHUs fobasnstoT 0,5 cM* pacTBopa
[BYX1I0pUCTOro HUKens. CTakaH HakpbIBalOT YacoBbIM CTEKNOM. [Mocne npekpatleHns 6ypHoOiA peakuun pa-
CTBOpP OCTOPOXKHO HarpeBaroT 1 [,06aaTAI0T HECKO/IbKO Kanesb pacTBopa nepokcuaa sogopoa. ocne pactso-
peHus 136bITOK NepPOKCKAa BOAOPOAA YAAIAKOT KUMAYEHMEM, YaCOBOE CTEK/0 1 CTEHKU CTakaHa OMnoJiacKuBa-
10T ropsiyeii BOLOM.

MonyyeHHbI pacTBop, Npy HEO6XOAUMOCTY, YNapUBatOT, OX/TaXAaloT, NEPEHOCAT B MepPHYIO Konby
BMecTMMocTbi 100 cM’, JONMBAKOT O METKW BOAOI M NepeMeLLMBatoT.

PacTBOp KOHTPO/ILHOIO OMbITa FOTOBAT COMNAcHo M. 6.1, NCNOMb3ys BMECTO HAaBECKM NPO6bI HABECKY
anloMUHNKSA, C cofepxaHmem mapraHua He 6onee 0,001 %.

V3mepsoT aTOMHY0 abcopbLMio MapraHLua B pacTBope Npo6bl, B pacTBOPe KOHTPO/IbHOTO OMbITa U B
pacTBopax A4ns NOCTPOeHWs rpajyvMpoBOYHOrO rpadmka npy AavHe noaHbl 279,5 HM B NIaMeHN aueTuneH-
BO34yX. KOHLEHTpaLMo MapraHua B pacTeope npobbl 1 B pacTBOpe KOHTPOSILHOMO OMbITa OMpPefenstoT no
rpagyvpoBoY HOMY rpaguKy.

6.2. 1N NocTpoeHWs rpafyvpoBOYHOrO rpaduka B NATb MEPHbIX KOG BMECTUMOCTbIO Mo 100 cMA
oTMepstoT No 50 cm» pacTBopa antOMUHUA, 3aTeM B 4YeTbipe U3 HUX npunusatoT 1,0; 2.0; 3,0; 4.0 cm'
CTaHgapTHoro pacreopa b. yto cootsetctsyet 0,05. 0,10,0,15. 0,20 Mr mapraHua.

PacTBopbl B KOn6ax fONNBAKOT 40 METKM BOAON, NepemMeLlnBatoT U 3MEPSIOT aTOMHYH abcopbumto
mMapraHua, Kak ykasaHo B . 6.1.

I3 MnonyyeHHbIX 3Ha4YeHWi aTOMHON abcopbumm pacTBOPOB, COAEPXKaLLMX CTaHAAPTHLIA pacTeop,
BbIUMTAIOT 3HAYeHNe aTOMHOI abcopbLmm pacTBopa, He COAepXKaLlero CTaHAapTHOro pacTeopa, 1 No nony-
YeHHbIM 3Ha4YeHNAM aTOMHOI abcopbLMM 1 COOTBETCTBYHOLLMM MM Maccam MapraHua CTPOST rpafyypoBOYHbIl

rpaguk.
7. OBPABOTKA PE3YJ/IbTATOB

7.1. MaccoByto 20/t MapraHua {XX B npoLeHTax BbIYUCASAOT No Gopmye

v (nl- 0¢j)-100
m-e00

rae TX —macca MapraHua B pacTBope Npobbl, HaliieHHas Mo rpafyvpoBOYHOMY FpaguKy, Mr;
T}—Macca MapraHua B pacTBOpe KOHTPO/IbHOIO ONbITa, HailieHHas No rpagynpoBOYHOMY rpadnKy, Mr;
T — macca HaBeckun npo6bl, T.
7.2. PacxoxaeHus pe3ynbTaToB napaafieNlbHbiX 0NpeaeNieHnin He AO0/MKHbI NPEBbILLATh 3HAYEHWA, yKa-
3aHHbIX B Tabnuue.
Pasa. b. (BeeaeH fononHuTensHo. M3m. Ne 3).
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