YAK 669.15'292—198:546.711.06:006.354 Fpynna B19
FOCYAAPCTBEHHBM CTAHILAPT COIW3A CCP

®»EPPOBAHAJI UM roCTt
Meroanl onpepnefiecHHss MapraHua 13217.6—90
Ferrovanadium.
Methods for determination of manganese (CT C3B
1212—89)
OKCTY 0809

AT T

Cpox nencTBEd ¢ 01.07.91
no 01.07.200t

HacroAamui cranaapr ycraHaBauBaet GOTOMETPHUECKHH U aTOMHO-

aOcopOUMOHHKIH METOJABl ollpelesieHHa Mapranua B deppoBaHAIUH TPH
MaccoBoil poJe ero ot 0,1 10 79.

1. ObILHE TPEBOBAHHA

1.1. O0mue tpeboBaHHA K MeTojgam anaqauia —mno I'OCT 27349.
1.2. JlabopatopHasa mnpobGa poaKHA ObITb NPHUTOTOBJEHA B BHAE
lopolIKa ¢ MaKcHMaJibHBIM pasMepoM uvacTHi 0,16 MM mo TOCT 26201,

2, POTOMETPHYECKHA METOA

2.1. CYULHOCTb MeTOJAa

MeTox OCHOBaH Ha H3MEPeHHH ONTHYeCKOH IJIOTHOCTH pacTBupa
MapraHileBod KHCJAOTH, 00pas3yiolneHncsi B pe3yabTaTe OKHCJIEHHA Map-
raHua HOAHOKHCJBIM KaJieM B CepPHOPOCHOPHOKHCIIOH Cpeje.

22. AnnmapaTtypa, peaKTHBB H PAacTBODH

CnekrpodoromMeTp HAH GOTOIIEKTPOKOJAGPHMETDP €O BCEMH NpUHHAI-
JIEXKHOCTSIMH.

Kucnora azorsas no OCT 4461, pactsop 1 : 1.

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

Kucaora dropucrososopoanasd no ['OCT 10484,

Kucnota oprodochopuas no [OCT 6552.

Kanuu HoaHOKHCABIH U pacTBop 20 r/aM®, cCBeXelNpUTOTOBJAEHHBIH:
20 r HONHOKHCJIOrO KaJusi BHOCAT B 1 AM° ropsg4yero pacrsopa CepHOH
KUCJOTHI | 120 U KUOATAT A0 TOJHOTO PacTBOPEHHS, HAKPHIB KOJ0y

YaCOBBIM CTEKJOM. 3aTeM pacTBOp (PUALTPYIOT. PacTBop HCMOAB3VIOT
B ropsiueM BHJeE.

Uananue ofriHAJIBbHOE lepeneyaTka BOCHpenieHa

*
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FHartpuit azorucroxucantit no | GCT 4197, pactsop 30 r/1v’.

Boaopona nepekuco 1o { OCT 177, pacteop 1 : 100,

Kaaunit mapranunopokucanil o TOCT 20490 uau maprasen metaJ-
JIMYECKHH.

CTanlapTHbie PacTBODBI Maprauila

Pacigop A: 2,8770 r nepMmaHranarta KaJns TOMeHIal0T B CTAaKaH
BmecTi iucthio 600—800 cM’ 11 pacrsopsitor B 400—500 cm’ Boaw.
K pactsopy npuansawi 10 ¢y’ paciBopa cecpHOIl KECIOTH 1 @1 1 ac-
6aBJASIOT N0 KamsiM PaCcTBCP MNePEeKHCH BoJopoia 10 00eCuBeyrBaHus.
3areM pacTBOP MNEPEHOCAT B MEPHYIO KOOy BMeCTHMOCThbIO 1 aMm?, Ho-
JUBAIOT A0 METKH BOAOH i nepewveiurepaloTr. PacTBop XpaHAT B TeM-
HOM MecTe.

Mian 1,0000 © merannduecKoro Maprasilia, MOBePXHOCTb KOTOPOIQ
NpeABAPHTENLHO OYHINEHA OT CKCHIHBIX ILJIEHOK, PAacCTBOPSIOT IPH
HarpeBaHud B 10 cMm3 pacTBopa a30THOW KHCJAOTH, KHRALSTAT A0 yaade-
HHUsI OKCHIOB a30Ta, OXJaxA€HHBLIH PAaCcTBOP NEPEEOCAT B MIPHYKO KOJ-
6y BMEeCTHMOCTBIO 1 AM3, [10.111BaIOT 0 METKH BOJGCI ' IepeMeilInBaloT.

Maccopass KOHNEHTpAllHf MapraHua B pactsope A parHa
0,001 r/cm?.

Pacteop b: 10,0 cm® pacTtsopa A nomeuiaioT B MEepHVIO K040y BMe-
ctuMocTbio 100 ¢m®, goduBar A0 MeTKH BOJACIH H IepeMeilHuBalor.

MaccoBasi KOHIEHTpAUUA Mapraiua B pacisope D paBHa
00,0001 r/cm?.

Boga, cBoGogHasg OT BOCCTAHOBHTEJEH: B KOJOY BMECTHMOCTHIO
2 AM° HaJuBaT 1 AM° AHCTHJJHPOBAHHOH BOIBI, IIPUJHBAOT MO Kail-
JsiM pacTtsop cepHoi Kucaotwl 1:1 go pHl 3 (no ynusepcasnbHOU HH-
JHKaTopHOH OyMmare) W HarpeBalwT COAEPKHMOE KOJiObl A0 KHIEHUA.
Kosly ¢ BOZOH CHHMAKOT C NJHTH, NPHOABAAIOT HECKOJBKO KpPHCTAaJI-
JOR HOJHOKHCJAOTO KaJiHs, KHOATAT D—7 MHH ¥ oxJaaxaawoT. DBoay,

CBOOOAHYID OT BOCCTAHOBHTEJEH, NPUMEHSIOT AN NPOBEAEHHS aHaJH-
34 U NPUTOTOBJEHHSA PeaKTHBOB.

23. llpoBeieune aHanH3a

2.3.1. Hasecky npo6uni Maccoit 0,1 r nmomeuiaroT Bo (pTOpOINIaCTO-
Bl CTAKAH HWJAH YallKy H3 NJAATHHB HJAH CTEKJOYIJepoaa, IpPHJHBA-
0T 15 ¢M® pacTBOpa a30THOH KHCJOTHI H PACTBOPSAIOT 0e3 HAarpeBaHuUA.
3atem npubaBasior 3—5 c¢M’ PTOPHCTOBOXOPOAHOIl KHCAOTH, 15 cum?
pacTBopa CepHOM KHUCJOTHI 1 :1 M BpINapUBAOT A0 BBLIAEJEHUS NHapOB
cepHod KucaoThl. [loche oxsaaxagenusa npuausalotT 20—30 cM® BOAH,
PacTBOPSIOT COJH IIPH HArpeBaHHH H IEePEHOCAT PACTBOP B KOHHYEC-
KYI0 KOJIOYy BMecTUMOCThIO 200 cMm>®.

[Ipnu MaccoBol poae mapranuma no 2% pacTBop AOJHBAIOT BOJAOH
o oobema 100 cm®, nmpuausaior 5 cM® opTodOoCHOPHON KHCJIOTH H
10 cM® pacTBOpa OAHOKHCAOTO KaJus.

[Ipn maccoBo#H gosie mapraHua caboilie 2% pacTBop nepeHoCHAT B
MepHYVI0O Koa6y BMecTHMOCThIO 200 cM3, n0AHMBaIOT [0 METKH BOJOH
H nepeMeminBapT. B Kouuyeckylo xoaly BmecruMocTbio 200 cm? oTln-
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Tabaupa |

A O6beM pacr- | Macca Map- | OGpem cran-

MaccoBas A0JAA Mapradiia, JIHKBOTHaA Bopa cepHot | Famma B do- | " yaprhoro
o | 4aCTb PacTBODA, KHCTOTHL TOMETPHPYE- | pacreopa B,

cm® [ 1, cmd MOM pacTBO- |} CMmI
pe, MT
Or 0,1 no 2 BKJIOU. Beck — 0,1—2 I —20
pacTBOP
Cr. 2 » 4 » | 100 5 1—2 10-—20
>4  »7 » 50 10 1—1,75 10—20

palOT AJUKBOTHYIO 4aCTb pacTBopa, corsiacHo Tabha. 1, noJHBalOT BO-
noit no obpema 100 cM® (B cayyae anHKBOTHOH yacTH, paBHoi 50 cm?),
NMPHAKUBAIOT O CM° OpPTOPOCHOPHOH KHCAOTH, PACTBOP CEPHOH KHCJOTH
| :1, cormacno Tta6a. 1, u 10 ¢cM® pacrBopa HOZHOKHCJOrO KaJiHA.

2.3.2. HarpeBawT pacTBOp 40 KHNEHHS W BBIAEPXKUBAIOT TIPH TeM-
nepatype, ONMU3KOH K KHUNeHH1O, B TeyeHue [15—20 mun. PacrBop ox-
NaxKAalT IPH KOMHATHOH TeMmIepaType, 3aTe€M MepeHOCSAT B MEepHVIO
kosby BMecTuMocThi0O 200 cM®, NOJIHBAOT A0 METKH BOJOH H IiepeMe-
ILKBAIOT.

OnNTHYECKYI0 MJOTHOCTb PacTBOPA H3MEpPSIOT HE paHee yeM uefo3
| u Ha cHekTpodoTOMeTpe NIpH AJHHE BOJIHBI 020 HM HJH (DOTO3JEK-
TpOKoJIOpHMeTpe B 0o06JacTu ceronponyckanusg ot 500 no 550 uwm.

PacTtBopoM cpaBHEHHA CHAYXKHUT 4YaCTh HKCHOHITYEeMOro pacTBopa, B
KOTOPDOM MapraHileBass XKucJjoTa paspyuesa jgobasiesvem |—2 kanesp
pacTBOpA HHUTPHUTA HATPHS.

Maccy mapradina HaxoAsT NO TrpaAyHPOBCUHOMY TrpadiKky noc.ae
BRIUHTAHUSA 3HAYEHUA ONTHUECKOH IIJIOTHOCTH pPacTBOPa XOHTPOJLHOTG
ONBITA H3 3HAYEHHH OMNTHYECKOH MJIOTHOCTH pacTBopa NpoOhL.

2.3.3. [lass mocTpoeHHs rpaAyHpPOBOYHOro rpaduka B KOHHUYECKHC
KonOnl BMecTHMOCThIO 250 cm® momellarT craHAapTHBIH pactBop b,

corJiacHo TabJa. 1.
Bo Bce xoabw npuausaioT no 100 cm® soaw, no 10 cMm® pactBOpa

cepHod kucaoTh I : 1, mo 5 em?® oprodocdopho#t KucaoTH, no 10 cn’
pacTBopa HOJIHOKHCJOIO KaJusi H JaJjee MNOCTYyNaioT, KakK yKasaHo B

n. 2.3.2.
PacTtBop B ko0a6e, comepkaliiil Bce peaKTHBH, HEOOXOLUMBIE 14

NPOBeJIeHUN aHaJKH3a, 3a HCKJIUeHHeM CTaHAapTHOrO pacTBopa, Cuy-

KHUT PACTBOPOM CpaBHEHHUA.
[To moJiydeHHBIM 3HAYEHHSM ONTHYECKUX MJOTHOCTEH PacTBOPOB H

COOTBETCTBVIOLIMM MM MaccaM MapraHua CTpPOST TPaiyHPOBOUYHLII

rpaduxk.
24. ObpaBoTKa pe3syabTaTOB

2.4.1. MaccoBylo 010 Maprarina (A) B NpoieHTax BBIUUCIAT (10
d¢opMmylie
— 100, (1)

(]
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TAe i — Macca MapraHua, HauJeHHasd 1o IrpaayHupoBOYHOMY rpadu-

Ky, I,

m — Macca HaBeCKH NpoObI UM MAacca HaBECKH, COOTBETCTBYIO-

l1ad aJUKBOTHOHM 4acTH pacTBopa MmpoOlHl, T.

2.4.2. HopMbl TOYHOCTH H HOPMATHBH KOHTPOJSA TOYHOCTH oIlpeje-
JIeHUA MAacCCOBOIl J0JIM MapraHua npuBejenbl B TabdJ. 2.

Taoauwma 2

HonyckaeMmeie pacxoxaenusi, %
I[Torpeur- JABYX Cpexi- { PeayabTaton
Maccopas IOAS HOCTDb HUX pe3yJb- nByx na- | TPex ma- aHaJH3a
mapraniia, Y% pe3yJbTa- | TaTOB aHa- panjenb- | DajJesb- CTaHHZapPT-
TOB aHa- | ;nusa, BRINOA- | Yirx om- HBIX OH- | HOro o6pasua
anza, % HEHHBIX B | ponejennf | Dedele- OT aTTeCTo-
pPasJqHYHbIX Hi BAHHOLO 3HJ
YCAOBIAX YeHHUA
Or 0,1 a0 0,2 BKJIOUY 0,02 0,02 0,02 0,02 0,01
Ce 0,2 » 0,5 » 0,03 0,03 0,03 0,03 0,02
» 05 » 1,0 » 0,04 0,05 0,04 0,05 0,03
» 1,0 » 20 » 0,06 0,07 0,06 0,07 0,04
» 20 » 5 » 0,08 0,09 0,08 1,09 0,06
> 5 » 7 » 0,11 3,13 0,11 0,13 0,07
t t

3. ATOMHO-ABCOPBULHOHHDBIA METO/L

3.1. CymHocTh MeTO A

MeTton OCHOBAH HA H3MepPeHHH aToMHOoil abcopOuMu MapraHua B
nJAaMEeHH BO3JyX-aleTHJeH NpH AJHHE BOJHb 279,00 HM ¢ NpeaBapu-
TeJAbHBIM pPAacTBOpeHHeM NPOOLI B CEPHOH KHCJOTE.

3.2. Annmapatypa, peaKTHBHE H pPacTBOD)H

AToMHO-a0COpOUHOHHBIA CHEKTPOMETP €O BCEMH TNPUHANJENKHO-
CTAMH.

Kucaora azotHast no 'OCT 4461.

Kucaota dropucroBogopoatas no 'OCT 10484.

Kucaora cepuasti no 'OCT 4204 u pactBopur 1 : 1 u 1: 4.

Kuciiora coasnasg no 'OCT 3118.

Bonopopa nepexkucsh no I'OCT 177, pactsop 1 : 100.

Jene3zo MeTananueckoe.

Pacteop xkesaesza 10 r/am®: 10 r xeses3a pacTBOPAKT IPH HATpe-
Bauuy B 40 cM® COJISHOH KHCJOTHl, NPUJHUBAIOT O CM°® a30THOH KHCJO-
Thbl, PACTBOpP KHNATAT A0 YAaJeHHss OKCHAOB a30Ta. OxJaxKAeHHLIH
PACTBOD MEPEeHOCHAT B MEPHVIO KOJIOY BMECTHUMOCTBIO | AM®, MOJMUBAIOT
BOJOU 10 METKH M IIepeMellHBaloT.

Baunanus (V) OKcHA.

PacrBop Banazaus 10 r/am®: 17,9 r okcnaa BaHaJAHA DPaCTBOPSIOT
wpyu Harpepauuu B 100 c¢M® CONSHOH KHUCJAOTHI, NPHUJNUBAIOT O CM® a30T-
HOU KHCJOTHI, PACTBOD KHNATAT A0 YAaJeHAs OKCUAOB a3ora. Oxsax-
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JAE€HHBIH DAacTBOP MEPEHOCAT B MepHYIO KOJAOy BMecTHMOCTbIO ] AMS,
JA0JHBAIOT BOJAOH A0 METKH H fepeMelIUuBalorT.

Kaaui mapraduosokucavin no FOCT 20490 u.an Maprasnen mertad-
JIMUECKHH.

CranjgaprHble pacTBOPHI Mapranua mo m. 2.2.

33. [lpoBenpeHHne aHaJMH3a

3.3.1. Hasecky npobel, otoOpaHHYI0O B C€OOTBeTCTBHH ¢ Tab.a. 3,
NoMewaT B MJATHHOBYIO YallKy HJAH (PTOPONJIACTOBLIK CTaKaH BMeC-
tuMocThio 100 cm®, npunuBalor 20 ¢cM® pacTBopa cepHoll KucaoTh 1 : 4,
3aTeM 2 cM° (PTOPHCTOBOJXOPOAHOH KHCJOThI, HarpeBalT A0 pacTBope-
HHA, NPUJAHBAIOT A30THYIO KUCJAOTY A0 NpeKPAalleHIs] BCIeHHBAHUS pa-
CTBOpa u eule B U3OLITOK 2 cM* PacTBOp BbIapHBalOT A0 BbileJeHHs
IapoB CEPHOH KUCJAOTH M oxJjgaxpaaior. Coau pacrsopsioT B 20 cm?
BOABI NpU HAarpeBaHHH YU OXJaxAalT. PacTBop nepeHoCST B MEPHVYIO
K0JIOy BMecTHMOcThio 100 cM°, ZOAHMBAIOT BOROiII A0 MCTKH H NepeMe-
ILiIHBAIOT.

Tabauma 3

O0BLeM cTaH-

. Macca Ha- ATOMH3UDVE- CTannapTHbii] AapTHOTO
Maccorag aons Mapranua, % BeCKH IPO- Man Macca pPacTBOD pacrtsopa,
Gul, T Mapranua, Mr CM3

e

Or 0,1 go 1,0 BK.JImIOY. 0,2 0,2—2 b 1—20
Ce. 1,0 » 20 » 0,1 1 -2 b 10—20
» 20 »> 7,0 » 0,1 2—7 A 27

AToMHYI0 a0CcopOLUI0 MapraHua H3MepsIloT nocjejJoBaTesbHO B pa-
CTBOpPEe KOHTPOJILHOTO OnbITa, pacTrBope npobwi, pactBopax AJAH INOCT-
POEHHS TPadyUpPOBOUYHOro rpadHka, pacreope crangaprHoro odpasya
NpH AJvHe BOJHEI 279,09 HM B IJI2MeHH BO3AYyX-aleTHJIEH.

3.3.2. Ilocane BbluMTaHHA 3HAYEHUA aTOMHOHU abcopbuuu pacrBopa
KOHTPOJIBHOrO ONbITA U3 3HAuUeHUs aTOMHOU abcopbuuu pacTBOopa Opo-
Obl HAXOAAT MACCOBVIO HOJIKD MapraHua B npobe MeTOJOM CPaBHEHHHA
CO CTAHIAPTHBIM 00pa3uoM ¢ XHMHYECKHM COCTABOM, COOTBETCTBYIO-
IHM TpeboBaHHAM HAcCTodAlLlero craHzaprta, HJAH MeToIOoOM rpaiyHpo-
BOYHOro rpaduka.

3.3.2.1. Ilpy npuMeHeHHH MeTOJA CPABHEHHHA CO CTAHLAPTHBLIM 00-
pas3slOM HaBeCKy cTanjapTHoro obpasua nmpoBOASAT uepe3 Bce CTalHH
anajusa no n. 3.3.1.

3.3.2.2. Ilpn npumeHenuHn Metrona TpaiyHpoOBOYHOro rpaduka B psal
CTAKAHOB I[IOMELIAal0T PacTBOPLI BaHAJAHA H 2KeJje3a B KOJHUeCTBaXx,
COOTBETCTBYIOIIHX HX COAepxKaHusiMm B Mnpobe, CcTaHAapTHHIH pPacTBOP
mMaprasma, corjgacHo Taba. 3. B oaHH cTakKaH CTaHAapPTHLIM pacTBOp
He poOaBjswT. Bo Bce crakaHbl noMewmair no 20 cM® pactBopa cep-
HOH KucaoThl 1:4 ¥ najee nmocTynalwT, KaK ykKa3aHo B 11. 3.3.1.
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['paAvHpOBOYHBIH rpaduK CTPOAT MO pe3yJabTaTaM, NOJYUEHHHM
HOCJA: BHIUHTAHUSA 3Hauedusi abcopOuuu pacTBOpa, HE COAEpIKALLEro
CTaujapTHHIH pacTBOP MapraHila, U3 3HayeHHH abcopOUHH PacTBOPOB,
COACDXKALIUX CTAHJAPTHBIH PACTBOP, U COOTBETCTBVIOIIHM HM MaccaM

Mapraula.
34. O6paboTKa pe3ayJabTaTOB
3.4.1. Maccosyo gogaro mapranga (X;) B mpoleHTax, onpejeJse-

MY MEeTOLOM CPAaBHEHHSH, BBHIUHCJAKT N0 dopMmyJie
A {(D—D;)

X =~ 2
1 Dz““D1 ) ( )

roe A — aTrecTOBaHHOE 3HAUMeHHe MaccoBOf AoJM  MapraHua B

craujpapTHoMm obpasue, %;
DD — 3Hauenue atoMHOH abcopObUHUU pacTBOpA NMPOOHI;

D1 — 3HayeHHe atomuoi abcopbuun pacrBopa KOHTPOJIBHOIO
ONBITA;
Do — 3HadeHde aToMHoi abcopObuuu pactBopa CTAHAAPTHOroO 00-
pasua.

3.4.2. MaccoByio joui0 Mapranma (Xz) B NpoleHTax, olpeneJise-
MYIO METOAOM TpPaAyHPOBOYHOIO rpaduka, BBYHCAAT MO0 dopMmyJe

X,=—"2_.100, (3)

m

rae mMe — MAacca MapraHua, HaHJeHHasa MO TpPaayHpPOBOYHOMY Trpa-

QHKY, T;
M — Macca HaBecKH npooluml, T.
3.4.3. HopMbl TOYHOCTH H HOPMATHBBI KOHTPOJS TOYHOCTH OIpeje-

JICHHUS MACCOBOH A0JH MapraHua npuBeaeHbt B TabJ. 2.
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HHPOPMALLHOHHbBIE NAHHDIE
1. PASBPABOTAH U BHECEH Musucrepcreom metaaayprum CCCP
PASPABOTYHUKH

B. I'. Mu3un, T. A. llepdpuaresa, C. H. Axmanaes, JI. M. Kaeii-
Hep, I'. U. I'ycera

2. YIBEP)XIEH U BBEJAJEH B JEWUCTBUE IocraHoBieHnem
I'ocynapcrsentoro komutera CCCP no ynpasBieHMI0 Ka4ecTBOM
NPpOoAyKUUM U cranaaptam or 04.05.90 Ne 1096

3. BBAMEH TOCT 13217.6—79
4. Cranpaprt noaxHoctbto coorBercreyer CT CIB 1212—89

5. CCbIJIOYHbIE HOPMATUBHO-TEXHUYECKHE HJOKYMEH-
Thbl

Oﬁusﬂaqeip;;aH;ihg: KOTOPBIH Homep nyHKTa
IF'OCT 177—88 22 32
[OCT 3118—77 3.2
F'OCT 4197—74 22
I'OCT 4204—77 2.2 3.2
TOCT 4461—77 | 2.2 32
I'OCT 6552—80 22
'OCT 10484—78 2.2 3.2
FOCT 2049075 2.2 3.2
[OCT 26201--84 1.2
I'OCT 27349--87 1.1




