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HacTtosuii cTanmapT YCTAHABITHBAST METOMH OMIpeAcIeHNAS MapTraHna B (eppoTUTaHe:
doToMeTpHYIECKHH — IIPH MACCOBOM Joje Mapradiia or 0,05 mo 2,0 %;
THTPUMETPUUeCKIH — TIPH MAaccoBOi Jone MapraHita oT 0,5 mo 2,0 %;
aTOMHO-a0CcOPOIHOHHEIN — TIPH MaccoBOH mone Mapranma ot 0.1 mo 2,0 %.

CraHgapT monHOCcThI0 cooTBercTByer CT CHB 4529,

1. OBIHIUE TPEBOBAHUA

1.1. OCine TpebopaHId K MeTomdaM aHamuza — 1o TOCT 28473,

1.2. JlaGoparopHas npoda T0JLKHA ObITh IIPHTOTOBISHA B BHAE TOHKOI'O MIOPOLIKA ¢ PABMEPOM YacTHII,
MPOXOIAIMX Yepe3 cuTo ¢ ceTkoit Ne 016 mo TOCT 6613.

2. ®OTOMETPHYIECKHUHI METO/I

21. CYMHOCTDb MeToOOA

Merton ocHOBaH Ha OKHCICHHH MOHOB MapraHiia (1I) B cepHOKHCION cpeae HOTHOKUCIEIM KANHMCM J0
MApPTAHIOEBOH KHCITIOTH H H3MEpPEHHUH OIITHISCKOHN ITOTHOCTH OKPAITIcHHOTO PACTBOPA HA CIEKTPOoOTOMETpe
IIPU JUIHHE BOJHBIL 545 HM WIH (OTOXICKTPOKOIOPUMETPE B 00JACTH CBETOIPOIIYCKAHUA 510—560 M.

22. AimapaTtypa, peakKTHBH U pPacTBOPH

CrekrpoMeTp HIH QOTORNEKTPOKOIOPUMETP CO BCeMH IMPHHATIEIKHOCTAMIH.

Kiucnora comgrag mo TOCT 3118.

Kiucnora ceprag mo T'OCT 4204 u pazbapnerHag 1 : 4.

Kucnora azornas mo T'OCT 4461 u pasbapnenHas 1 : 1.

Kiucnora ¢ropucrosogopomras mo I'OCT 10484,

Kamnwii tiogHoKMCARIH (MeTa), pacTROp ¢ MAaccOBOM KoHIeHTpammei 50 F/I[M3Z

50 T HOTHOKHCIOTO Kalus pacTBopstioT B 800 cM3 pacTEopa a30THOM KHCIIOTH, pacTBOP OXIAXIAIOT,
JONMBAIOT BOIOI 10 | MM° H IepeMellHBaIoT.

Bonoponra nepexuck mo TOCT 10929, pacrBop ¢ MaccoBoii Konuentpanueit 300 r/am3.

Keneso MeTaUIM49eCKOE.

MapraHel MeTALTITICCKIIA.

Kamuit maprannosokucieni mo I'OCT 20490,

CTaHIapTHLIE pacTBOPEI MAPTAHIIA:

Pacteop A: 1,0000 r MapraHIa pacTBOPSIOT IIpH HarpeBaHuM B 30 ¢M3 pacTBOpa a30THOI KHUEIOTHL.
TIpunusaot 10 cM? cepHOIl KUCIOTH M BHIAPHBAIOT A0 HApoB cepHO KUCHAOTH. CONH pacTBOPSIIOT B
100 ¢M3 BOAH, pacTBOP MepeBOIAT B MEPHYIO KOTIOY BMeCTHMOCTBIO 1 M2, OXTIAXIAIOT, JOIHBAIOT 10 METKH
BOTOI H IepeMellIHBAIOT

wik 2,8779 © MapraHoBOKHCIIOrO Kajlud, IpH HeOOXOOIHMMOCTH MEPEKPHCTAIUIN30BAHHOTO H BRICY-
MICHHOTO HAa BO3TYXE, MOMEIAOT B CTAKAH BMecTHMOCThIO 250 cM>, mpummBaioT 20 cM> pacTBOpa cepHoOit

Hanamme odmmaisaoe ITepeneyaTka BOCTIpenmieHa
* © HM3marelbCTBO CTAHIAPTOB, 1985

© HUIIK HM3matenbcTBO cTaHIAPTOB, 1999

Ilepensmanue ¢ M3MeHeHHSIMH



KHCJIOTHL 110 KalllIdM IIpH IICPCMCIIMBAHHH, IIPHOABIAIOT pacTBOP IICPCKHMCH BOIOPOIa MJIH COJIAHYIO
KHCHOTY J0 O0eCHBEIMBAHIA pPACTBOpa. PacTBOp BHIIAPHBAIOT M0 Hadala KpHcTammmsarmn. OcTaTok
pacTBOpsIOT B 20—30 ¢M? BOJBL, OXIAXIAIOT, LIEPEBOILST B MEPHYIO KONGY BMECTHMOCTHIO 1 M3, monusanor
BOJTOH JO MCTKHM H IICPEMEIIABAIOT.

1 cM3 pacTBopa A comepxur 0,001 T MapraHia.

Pacteop B: 10,0 cM3 cTaHIapTHOTO pacTBOpa A TepeBOIAT B MEPHYIO KOGy BMecTHMOeTHIo 100 cm?,
JONUBAIOT 10 METKH BOTOH H IIepeMellHBAIOT.

1 e pactBopa b comepxur 0,0001 T Mapranma.

(U3menennas penagmmsa, Ham. Ne 1),

23. IlpoBemeHHe aHalM3i3a

2.3.1. Maccy HapecKH (peppOTHTAHA U ATUKBOTHYIO YACTh AHAMM3UPYEMOTO PACTBOPA B 3AaBHCHMOCTH
OT MAaccoBOIl TOJTH MapraHIla oIIpedeldioT mo Tadm. 1.

Taonuma 1

MaccoBasi qons Maprauia, % Macca HaBeckH GeppoTHTaHa,T O6beM aIMKBOTHON YacTH pacTBopa, e
Ot 0,05 no 0,5 BRIIOY. 1,0 50
Ce. 05 » 2,0 » 0,5 25

Hagsecky (eppoTHTaHA PACTBOPSIIOT B 3aBUCHMOCTH OT MACCOBOI JONMH KpeMHIS B Mpode OTHUM 13
JIBYX CIoco0oB.

Cnocod 1. Ilpu MaccoBoii Jo1c KpeMHHS A0 5 % HaBecKy QeppOoTHTaHA MOMCIIAIOT B KOHHICCKYIO
KOJIOY BMecTHMOCTBIO 250 e, mpmmBaoT 50 M3 pacTBopa cepHOIl KHCJIOTH M HATPEBAIOT IO IIOTHOTO
pacTBOPEHHS HABecKU. 3aTeM TIPIIHBAIOT IO KammaM 1—2 cM3 a30THOH KHUCIOTH M BHINAPHBAIOT COIEp-
XKUMOE KOJNOBI X0 MApOB CepHOl KUCIOTHL. Ilocie 2Toro comep:KHMOe KOJNOH OXIAXKIAIOT, NPHUIHBAIOT
50—60 cM3 BOIH H HATPEBaIOT IO IIOJHOTO PACTBOPEHMHS COJNeEll.

Cnocod 2. Tlpu MaccoBoii Joe KpeMHHS CBHIIE 5 % HaBecKy deppoTUTaHa MOMEIAOT B TIATHHO-
BYIO YalIKy, CMAYMBAaIOT BONOI, IPHITHBAIOT 3—8 cM? pacTBOpa (PTOPHCTOBOTOPOTHONH KUCIIOTE H HEGOIb-
MIHMH IopUusaMyu 5 cy?® asorHoH KuciaoTel. Yallky ¢ pacTBOpOM HAarpeBaloT QO IMOJHOTO pacTBOPEHHA
HABECKM. 3aTeM MpHIHBaoT 50 M’ pacTBopa cepHON KHUCIOTHI M BHITIAPHBEAIOT 10 TIAPOB CEPHOT KUCTIOTHL.
CofepXKUMOe YAIlKH OXTAKIAIOT, TpuiHBanT 30—60 oM’ BOAE W HATPEBalOT A0 TIONHOTO PAacTBOPEHNS
COJICHL.

IlomydeHHEBIN OTHEM M3 VKAa3aHHBEIX CHOCOOOB ONTAXISHHEI pacTBOp HepeBOOAT B MEPHYIO KOOy
BMECTHMOCTEIO 250 ¢M>, HOBONAT IO METKH BOIOH H IHepeMeNMBaioT. 1IpH HEeoOXOIHMMOCTH pacTBOP
(QIIETPYIOT B CYXVIO KONOY 4Yepes cyxoll WIbTp cpciHel IDIOTHOCTH, OTOpachiBas IICPBEIC IOPLHUH
tbunsTpara.

B 1Be KoHMHecKHMe KOJIOB BMECTUMOCTBIO 110 250 c¢M? OTOMpAIOT aNMKBOTHHIC 4acTH pacTBOpa,
BHIOpaHHEBIE 110 TabL 1, pasbapingior Bomoil Ao obbeMa 50 cM?, npuiueBalor 1o 25 M3 pacTBopa cepHOM
KHCIIOTH. B TlepBylo KoiOy mpubasmaior 10 cM3 pacTBopa fomHOKHcIOTo Kammg. ComepXuMoe Koo
HATPeBaT JO KHNSHUSA, KHMATAT 1| MIMH H BHAepXHBAIOT B TeueHHe 40—50 MUH IIpH TeMIIeparype
80—90 °C. 3areM pacTBOPHL OXJIAXKIAIOT, NEPEBOIAT B MepHBIC KOO BMecTHMOCTBIO 100 ¢M3, noBomsar 1o
METKH BOOOM W IIepeMEIIHBAIOT. PacTBOp BTOPOI KOO CIVKHUT PACTBOPOM CPABHCHUS.

OnTHIeCcKYIO IDIOTHOCTD PAacTBOpa H3MEpSIOT HA cIRKTpodoToMeTpe IIpH ATHHE BOJHH 545 HM WiIn
thoTomMEKTpOKONOPHUMETPE B OONACTH CBETOIMPOITYCKAHUST 310 —560 HM.

Ilocae BREMUTAHNA 3HAYCHWI ONTHUSCKON IUIOTHOCTH PACTBOPA KOHTPONIBHOTO OMBITA M3 3HAUCHIS
ONTHYCCKOH IUIOTHOCTH aHAIM3HPYEMOTO PACTBOPA HAXOMAT MACCY MapraHIla [0 IPATyUpOBOYHOMY IpauKy.

2.3.2. JIng mocTpoeHHs TpagyHpOBOTHOTO TpadHKa B KOJOY BMECTHMOCTHIO 250 cM? moMemaror 1 r
:Keslesa, IPIWIHBAT 50 cM3 pacTBopa cepHOI KHCIOTH H HArpeBaloT OO pacTBOpeHHA Xelcsa. PacTBop
OKHCJIIOT, IPHOABIAA [0 KaIAM 1—2 ¢M3 a30THOI KHCIOTHI, KHIATAT JO YOAJNCHUSA OKHCIOB a30Ta U
OXJIAKJAIOT. PacTBOp MepeBOIAT B MEPHYIO KOJIOY BMeCTUMOCTBIO 100 ¢M?, TOIMBAIOT 10 METKH BOTOH 1
epeMellTHBaoT.

B BoceMBb KOHMYECKHX KOJIG BMECTUMOCTBIO o 250 cM3 moMeratoT o 10 eM? momydeHHOTO pacTBOpa.
B cemp Konb goBapigioT nocieaopareasHo 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 u 12,0 M3 cTaHIapTHOTO pacTBOpa b,
gro coorBercrByer 0,0001; 0,0002; 0,0004; 0,0006; 0,0008; 0,001 u 0,012 r Mapranna. Pacrsop BocbkMoOii
KOJIOBI, HE COMEPXAIIHA CTAHAAPTHOTO pAacTBOPA, CIYKHT PACTBOPOM CPABHCHHA.

PacTBOpH B KOI0aX JOMHBAIOT BOMOH J0 00BeMa 50 CM3, Janee MOCTYIAIOT KAK VKasaHo B 1. 2.3.1.

Ilo moxydeHHBIM 3HAYSHHAM ONTHYSCKHX IDIOTHOCTEH H COOTBETCTBYIONIHM WM MACCOBEIM TOISM
MAapraHmna CTPOAT rPaIyHpOBOYHEIN IpaduK.



24, UDOpaooTKa pe3yiabTaToBbB
2.4.1. Maccorywo gomo Mapratiia (Mn) B MpoIeHTaX BEMHUCIIIOT TIo GopMyne

Mn - —1 100, )

n 2
Tae | — Macca MapraHia,HaliflcHHasd 10 TPaIyupoBOYHOMY rpadiiKy,T;
1, — Macca HABECKH,COOTBETCTRYIONIAS ANMKBOTHON 9ACTH AHANM3HPYEMOTO PACTBOpA,T.

2.4.2. HopMHB TOYHOCTH H HOPMATHBE KOHTPOIA TOUYHOCTH HM3MEPSHHS MACCOBOH TOIH MapraHIia
NpHUBEIcHBI B TA0IL 2.
Taoaumoa 2

JotyckaeMoe pacxoxaemie, %
Maccosas moms Horpemmsocrs IBYX CPEIHHX pe3yasraTa
Maprama, % Pe3yIBTaTOR DE3yIbTATOB ABYX Tpex aHaH3a CTAHIapT-
aHamusa, % AHAT308, BBIIOI- TIAPAIUIE IBHBIX TIApALIEIBHEBIX Horo obpasla 1
HEHHEIX B Pa3iy- OTIpe e e HIit OTIpeTeTeH it ATTECTOBAHHOTO
HBIX YCJIOBHAX 3HAYCHUA
Ot 0,05 no 0,1 BxIOT. 0,02 0,02 0,02 0,02 0,01
Cs. 0,1 » 02 » 0,02 0,03 0,02 0,03 0,01
» 0,2 » 05 » 0,03 0,04 0,03 0,04 0,02
» 0,5 » L0 » 0,04 0,05 0,04 0,05 0,03
» 1,0 » 20 » 0,00 0,07 0,06 0,07 0,04

(U3menennas penagmmsa, Ham. Ne 1),

3. TATPUMETPUYECKHAN METO/I

31. OnpemeneHnne MapraHma B QGeppoTHTaHe, colepxXxameM g0 1%
XpoMa

3.1.1. Cyunocms memoda

MeTon ocHOBAH Ha OKHCIeHUH HOHOB MapraHTia (I1) HalcepHOKHUCIEM aMMOHHWEM IO MapraHIeRoi
KHCIIOTH B IIPUCYTCTBHH a30THOKHCIIOIO cepedpa H IIOCASAYIONeM TUTPOBAHHH €€ PACTBOPOM ApPCCHUT-
HHTPUTA HATPHS.

3.1.2. Peaxmugn it pacmeopor

Kucnora azotHadg o TOCT 4461 u paszbasnennas 1 : 1.

Kucnora cepaas nmo I'OCT 4204 u paszbasicanas 1 : 4.

Kiucnora ¢ropucrosogopomras mo I'OCT 10484,

bymara HHOMKAaTOpHAs YHHBCPCAIBHAS.

AvyvoHrl HagcepHoKHUCTET o TOCT 20478, cBexXXenpUTOTOBICHHEIH pACTEOP ¢ MACCOBOI KOHITCHT-
panmeit 200 r/mm3.

Cepedpo azornokucnoe 1o I'OCT 1277, pacTBop ¢ MACCOBOH KOHIICHTpaLHeH 3 F/,[[M3.

Harpwii xmopucthiit mo TOCT 4233, pacTBop ¢ MaccoBoi KOHIIEHTpaIe 2 T/mu>.

MBIIILSKA TPEXOKICD.

Harputi yraekucariti no TOCT 83.

Harpus runpookuck mo TOCT 4328, pacTBop ¢ MaccoBoii KoHIeHTparmeit 15 r/mm3. ToToar u
XpaHgIT B HOJIM3THIICHOBOH MOCYHE.

Hatpnii azorucrokucnsiii mo TOCT 4197.

Keneso MeTamnmdeckoe.

Bomopoaa nepeknch mo TOCT 10929, pacTBop ¢ MaccoBoii KoHIIeHTpaimei 300 r/mm3.

Kamuit maprannosokucieni mo I'OCT 20490,

MapraHeIl MeTaIIIeCKIIA.

CradgapTHBIH pacTBop Mapranya: 1,0000 r Maprasua pacTsopsiorT [Ipy HarpeBaHuy B 30 M3 pacTBOpa
A30THOH KHCJIOTH, TPHOABITIOT 10 ¢M> cepHOil KHUCNOTHI, BHIIAPUBAIOT A0 MAPOB CEpHOM KHCIOTH U
ox1axa10T. CoM pacTBOpAoT B 100 cM> BOABL, pacTBOP [IEPEBOIAT B MEPHYIO KOJIOY BMECTHMOCTBIO 1 M3,
OXJIAXKIAIOT, JTOIHBAIOT 10 MCTKH BOHOOMH H IICPEMCIIHBAIOT;

wik 2,8779 © MapraHoBOKHCIIOrO Kajlud, IpH HeOOXOOIHMMOCTH MEPEKPHCTAIUIN30BAHHOTO H BRICY-
MIEHHOTO HA BO3IyXe, IOMEIIAIOT B CTAKAH BMecTHUMOCTHIO 250 cm3, mpunmBaioT 20 ¢M> pacTBopa cepHOil
KHCIIOTHI 10 KAIDIAM IIPH IICPeMCIIHBAHHH, IPHIHBAIOT PACTBOP IICPEKUCH BOIOPOAA HITH COJISIHYIO KHCIOTY



JO 00ccOBCHHBaHKA pacTBOpPa. IaCTBOP BHIIIAPDHBAIOT 1O Ha4dYalla KpHCTalUIM3aluHu,. UCTAaTOK pacTBOPAIOT B
20—30 cM> BOIHI, OXJMAXIAOT, MEPEBOIAT B MEPHVIO KOTOY BMECTHMOCTHRIO | M3, HONMBAIOT BOMOH 10
METKI 1 TepeMeITUBAIOT.

1 eM? craggaprHoro pacreopa coaepxur 0,001 r Mapranua.

Hartpug apcerut-aurput, pacteop: 0,75 T TPeXOKHCH MEIIIBIKA IIOMEIAIOT B CTAKAH BMECTHMOCTRIO
400—600 cM3, coepaxalnuii 25 cM> ropsYero pacTBopa LHIPOOKUCH HATPUL M PACTBOPSIOT LIPH Harpesa-
HuH. PacTRop pa3dasismioT Bomoit 70 120— 130 cM? 1 oxmaxmanT. K pacTBopy MpUGARISIOT pAacTROP cepHOI
KHCIIOTH 10 pH 7 1 OpiimBaoT ee M30HTOK 2—3 e, 3aTeM NpHOABILIOT VIJeKUCIEI Hatpuii 1o pH 7.
pH pacTBopa ycTAHABIMBAIOT MO VHUBEPCANBHON MHIMKATOPHON OyMare.

B nonyueHHOM pacTBope pacTBopsiioT 0,85 I' a30THCTOKHMCIONO HATpHst, pas3GasisoT Bogoi no 1 am3
H TIepPEeMEITHBAOT.

MaccoByI0 KOHICHTPALMID PACTBOPA APCCHUT-HHUTPHTA HATPUA YCTAHABIMBAOT CICAYVIOIIUM oOpa-
30M: B TPH KOJOBI BMECTHMOCTBIO 10 250 cM? IOMEIAIOT HABECKY XelIe3a, COOTBETCTBYIOILYIO MAacce
HapecKH (PeppOTHTAHA, U CTAHTAPTHBIA pacTBOP MAPTaHIA B KOJIHYECTBE, COOTBETCTBYIONIEM €TI0 COdep-
KaHHIO B HaBecKe (eppoTHTaHa. IlpmimpaioT 50 ¢M? pacTBopa cepHoOll KHCIOTH H pacTBOPSIOT IIPH
HarpeBaHUH. Jlanee MOCTYMAOT KAK VKAa3aHO B . 3.1.3.

MaccoByIo KOHIIEHTPAITHIo pacTBOpa apceHUT-HUTpHUTa Hatpus (1), BHpaXeHHYIO B T/cM> MapraHIia,
BEIUHCIIIOT MO (QopMyIIe

s @)

IIe my; — Macca MapraHIja B aTUKBOTHOM YacTH CTaHAZApPTHOTO pacTBOpa,T;
V' — 001LeM pacTBOpa apceHHT-HHTPUTA HATPHS, H3PACXONOBAHHLIT HA THTPOBAHHE, CM-.
(U3menennas penagmmsa, Ham. Ne 1),
3.1.3. Ilposedenite anarusa
Maccy HaBeckn eppoOTHTAHA B 3aBHCHMOCTH OT MACCOBOMH JOJIM MAapraHIa OIpeIc/diorT Mo TadiL. 3.
Hapecky ¢eppoTTaHa pacTEOPSIOT B 3aBHCH-
Tabnuna 3 yoery or MaccoBoll gomu KpeMHHI B Opobe OTHIM

MaccoBast OO MapTaHia, % Macca HaBeCKH, T 13 IBYX CIIOCOOOB.

Crocod 1. Tlpu MaccoBoil joje KpeMHHS IO
Ot 0,5 no 1,0 srmow. 0,5 5 % HaBecKy (beppoTUTAHA HOMEIIAIOT B KOHHYECKYIO
Ce. 10 » 20 » 0,25 KOOy BMecTUMOCTBIO 250 cM3, mpmmBaor 40 o3

pacTBOpa CEepHOM KHCIIOTH U HATPSBAlOT A0 PACTBO-
peHHd HABeCKH. 3aTeM TIPHIHBAT 1—2 cM> a30THON KHCIOTH, BHINAPHBAIOT 10 MAPOB CEPHON KHCIOTHI
n oxaxanT. Ilpudasusor 50—60 cM? BONBL U HArPEBAIOT A0 PACTBOPEHUS coleil.

Cnocod 2. Tlpu MaccoBolt JoJe KpeMHHS CBHIIE 5 % HaBecKy (deppoTUTaHa MOMEIAIOT B TIATHHO-
BYIO YAIKy, CMAYMBAIOT BOAOM, IIPHIMBAIOT 5—8 cM3 pacTBopa PropucTOBOIOPOIHON KUCIOTE B HEGOb-
IMMH TIOPITHSAME 5 ¢M> a30THOH KHcToTH. YalllKy ¢ pacTBOPOM HATpeBaloT IO PACTBOPEHHST HABECKH,
3aTeM NPHIMBAIOT 50 cM3 pacTBOpa CepHON KMCIOTH M BBIIADUBAIOT A0 IIapOB cepHOi KucaoThl Comep-
KIMO€ AIIKH OXIAXIAT, IPAINBAT 50—60 cM> BOIEI, HATPEBAIOT O PACTBOPEHNS CONEH M MEPEBOIIT
pacTBOp B KOHHYECKYIO KOJIOY BMECTUMOCTBIO 250 cm3.

Tlomyae HH B OTHIM U3 VKA3aHHBIX CII0cOGOB pacTBOp pa3bapismioT Bogoii mo 150 em?, mprmsator 10 cm3
pacTBOpa a30THOKUCIIOTO cepebpa, 20 cM® pacTBOpa HATCEPHOKHCIOTO AMMOHMNS, HATPEBAIOT A0 KUIEHUI U
BHIOCPKUEBAIOT TIpH TemIrepaType 40—50 °C mo mpeKpallleHUS BEASICHAI TY3EIPEKOB KHCIOPOIA.

3aTeM pacTBOP OXIAXIAIOT 1O KOMHATHOIN TeMIIepaTypHl, IpminsaioT 10 cM3 pacTBopa XIOPHCTOTO
HATPHUS W TATPYIOT PACTBOPOM ApCeHUT-HUTPHUTA HATPHSA A0 WUCUC3HOBEHWS MATHHOBOH OKpPACKH.

3.1.4. Obpabomra pesyrbmamos

3.1.4.1. Maccosyo J00 Mapradia (Mn) B IIPOLEHTAX BRIMUCISIOT 110 HopMyIie

Mn = M - 100, (3)
m
rme T'— mMaccoBad KOHIICHTPAIA PacTBOPA apCeHUT-HHUTPUTA HATPHSA,T/CM?;

V|, — o00BeM pacTBopa apceHHT-HUTPHTA HATPUS, H3PACXOTOBAHHEIA Ha TUTPOBAHHE aHATH3HPYEMOTO
pacTBopa,T;

V5 — o0neM pacTROpa apceHUT-HHUTPUTA, M3PACXOJOBAHHEIH Ha THTPOBAHWE pacTBOpPa KOHTPOIBHOTO
OITHITA,T;

m — Macca HABECKM,T.



s.1.4.2, AOPMbI TOYHOCTH M HOPMATHBLI KOHTPOJIA TOYHOCTH H3MCPCHHMA MaCcCOBON JOJIKM MapraHua
OpHBEIeHB B TA0I. 2.

(MzmenenHada penakmmg, Mam. Ne 1).

32. Ounpenaecinenue Mapraouna B deppoTHTaHe, cogepxaleM cBome 1%
XpomMma

3.2.1. Cyvunocms memooa

MeTon ocHOBAH Ha OKHCIeHUH HOHOB MapraHtia (I1) HalcepHOKHUCIEM aMMOHHWEM TO MapraHIeRo
KHCIIOTH B IIPUCYTCTBHH a30THOKHCIIOIO cepedpa H IIOCASAYIONeM TUTPOBAHHH €€ PACTBOPOM ApPCCHUT-
HHUTPHUTA HATpHd. Melllaiolnne OIIpeaeleHHI0 MapraHla IeMEHTHl OCAaXTAIT OKHCHIO ITHHKA.

3.2.2. Peaxmuen u pacmeopoi

Anvivmak gomHE 1o TOCT 3760.

Kucnora cepnas mo I'OCT 4204 u pazbapicHHas 1 : 4.

Kncnora asorHas mo T'OCT 4461.

Kucnora oprodocdopras mo TOCT 6552.

Kucnora ¢ropucropomopomtaa mo IT'OCT 10484,

Cepe6po asotHoKucHoe mo TOCT 1277, pacTBop ¢ MaccoBoil KOHITeHTpareil 5 1/mv>.

AvmvoHrl HagcepHoKHUCTE o TOCT 20478, cBexXXenpUTOTOBIEHHEIH pAaCcTEOP ¢ MACCOBOI KOHITCHT-
panmeit 200 r/mm3.

Iunka okucek no I'OCT 10262, cycleH3Hd, pacTBOP ¢ MAcCOBOIl KOHIeHTpanueii 150 F/I[M3: 751
OKHCH [THHKA IOMEINaT B (hapdopoByIo CTYIIKY, IPHIHBAIOT Topddeii BOALI H PAacTHPAIOT IIECTHKOM, 3aTeM
HPITHBAIOT BOIH 10 o0beMa 500 ey, TOTOBAT Mepex IpUMeHEHHEM.

Hatpudg apceHUT-HUTPHT, pacTBOP: FOTOBAT 10 1. 3.1.2. /lamee MOCTYIIAiOT KaK YKazaHo 1. 3.2.3.

CMech KACAOT: K 350 cM® BOOBI TIPM HENPEPHIBHOM TMEPEMENHBAHNN TpHIMBaloT 90 oM’ cepHoO#
KHUCJIOTH, OXIaxmaoT, npHmmsaior 100 cM® oprodocdopHoil KHCIOTH, IepeMEllUBaIoT, IPIUIABAIOT
260 cM? a30THOI KHCIOTH 1 BHOBB IIEPEMEIITHBAIOT.

Harpuit xnopucreiii mo TOCT 4233, pactBop ¢ MaccoBoil KoHUeHTpamuei 20 r/am3,

(Msmenennan penagmusa, Mam. Ne 1).

3.2.3. Ilposedenue anatuza

Maccy HaBeckH ¢eppOTHTAHA B 3aBHCHMOCTH OT MACCOBOM JOJIH MApraHIA ONPEICIdioT Mo Tadl. 4.

Hapecky ¢epporuTaHa pacTBOPSIOT B 3aBHCH-
Tabnmma 4 MOCTH OT MAacCOBOH HOJNH KPCMHUS B [POOE OTHIM

U3 JIBVX CIIOCOOOB.
MaccoRast JOs MAPTaHTa, % gjggaizicfﬁ Ciocod 1. Ilpu maccoBoil Joje KpeMHHUS IO
’ 5 % HapecKy eppOTHTAHA TOMEIAIOT B KOHHIECKYIO
Ot 0,5 70 1,0 sxmoq. 1,0 KOOV BMeCTHMOCTBIO 250 oM, mpunmsaior 50 o3
Cs. 1,0 » 2,0 » 0,3 pacTBOpa cepHOil KHCIOTH W HATPEBAIT O PACTBO-

peHus HABEeCKH. 3aTeM IpHIMBaoT 1—2 cM? a3oTHOM
KHCJIOTH M BEIIAPHEAIOT IO LIAPOB cepHol kucnorhl. Onoraxgaior, npwimsaeT 50—60 cm’® Bomwl u
HArpeBamT IO PAcTBOPSHUS COJCH.

Cnocod 2. 1lpu MaccoBoii 0JIe KpeMHHS CBHIIIC 5 % HaBecKY (QeppoTUTaHA HOMCEINAIOT B INIATHHO-
BYI> 9allKy, CMAYMBAIOT BOJOM, NPHIMBAIT 3—8 cM® pacTBopa (PTOpUCTOBOLOPOSHON KUCIOTE H 5 cM?
a30THOHM KUCIOTH. Yalllky ¢ pacTBOPOM HArpeBaloT IO PACTBOPEHHS HABECKH. 3areM mpimpaioT 50 cu’
pacTBopa cepHOI KHCIOTH M BHIIAPHBAIOT 0 MAPOB cepHOM KHCTOTH. ComepXKHUMOe YAIIKH OXIAXKTAIOT,
NpIIHBanT 50—60 cM3 BOIBI M HATPEBAIOT IO PACTBOPEHMS COIE.

1loyd4eHHBIA OTHAM H3 YKA3aHHEIX CIIOCOOOB pacTBOP IICPSBOMAT B MEPHYIO KONOY BMECTHMOCTBIO
250 cM?, IpHIMBAIOT AMMHAK J0 KpacHO-0ypoil oKpacKu pacTBopa. 11pH IOSBACHHH 0CaaKa THAPOOKICEH
NPWIHBAIOT [0 KAIUIAM PACTBOP CSPHOM KHMCIIOTH IO PACTBOPCHHS OCATKA.

K pacTropy NpuGapIgi0T HeOOILITUMH NOPITUAMHU CVCIICH3MI0 OKHMCH ITHHKA 0 00pa30BaHUd Ha JHE
KOn0BI Gertoro ocagka. ComepXuMoe KOJOB OXJTAXTAIOT, JOIUBAIOT A0 METKH BOHOMH, IepeMSIINBAIOT H
JAIT OCAIKY OTCTOATBCA. PacTBOp QWIBTPYIOT Yepe3 cyXoH QHMIBTP cpelHCH IUIOTHOCTH B CYXVIO KOJOY
BMECTHMOCTEIO 230 cM?, IepBhIc HopUHu (QIUILTpaTa oTOpacHBAloT, 3areM orbupamor 100 cv? dmrTpara
B KOHHMYECKVIO KOJIOY BMecTHUMOCTBIO 250 oy, npmwmsaor 40 cm? cvecn kmenor, 10 cy® pacrBopa
A30THOKMCIOTO cepedpa, 20 oM’ pacTBopa HaIcepPHOKUCIOTO AMMOHHS, HATPEBAIOT IO KUMEHWT U BEITEp-
KUBAT HpH TemIeparype 40—350 °C 1o npekpalllcHHS BhIICICHHS ITy3hIPbKOB KHCIOPOAA. 3aTeM PacTBOP
OXIAXKTAIOT 0 KOMHATHONH TeMIepaTyvphl, mpumusanT 10 cM® pacTBopa XIOpHCTOTO HATPHUA H TUTPVIOT
PACTBOPOM apCcHUT-HUTPHUTA HATPHUSA J0 MCUC3HOBCHIS MAIMHOBOM OKPACKH.



3.4, Uopaooma pe3yabmamos

3.2.4.1. MaccoByo J0IK©0 Mapraniia (Mn) B OpOIleHTAX BEIYACISIOT, KAK VEA3aHO B II. 3.1.4.1.

3.2.42. HopMH TOYHOCTH W HOPMATHBH KOHTPOIA TOYHOCTH M3MEPEHHS MACCOBOH JOIH MapraHiia
OpHUBEISHBI B TAOIL 2.

(MzmeHenHana penakmma, Mam. Ne 1).

4. ATOMHO-ABCOPBITHOHHBIN METO/I

41. CYImHOCTE METOMXA

MeTonm ocHOBaH Ha pacTBOPCHUH NPOOH B CCPHOM W a30THON KHWCJIOTAX, paclbUICHHM PacTBOpa B
IWIaMgd BO3IYX — alleTIIeH W H3MEpeHHH aTOMHOI abcopOITHI MapraHIa IIpH IIHHEe BOIHH 279,5 Wi
403,1 aM.

42. AimapaTrtypa, peakKTHBH U pPacTBOPH

CrekrpodoToMeTp aTOMHO-A6COPOIMOHHEI CO BCeMH IPHHATISKHOCTIMH.

Kucnora conanag no I'OCT 3118 u pasz0asicHuag 1 : 1.

Kucnora asotnas mo I'OCT 4461.

Kucnora cepras o I'OCT 4204, pazoapiacHHas 1 : 4.

Kiucnora ¢ropucrosogopomras mo I'OCT 10484,

Keneso tpexxamopuctoe mo TOCT 4147,

Keneso Metammyeckoe.

PactBOp Xenesa: 12,5 T MeTATHIECKOTO Xele3a HAH 60,5 T TpexsITOpHCTOrO Xele3a PacTBOPIIOT B
100 o3 pacTBOpa cONSHON KHCIOTH W OKUCIAIOT 4—6 KaIIIMHA a30THOW KHCIOTHL. PacTBop oxiaxuanoT,
HEPECHOCAT B MEPHYIO KONOY BMECTHMOCTHIO 500 ¢M?, MonMBaoT 10 METKH BOJOI M [EPEMEIIHBAIOT.

1 eum? pactBopa cogepxur 0,025 r xKenesa.

Turan MeTamAYecKuii.

PacTeop THTaHAa: 12,5 T THTAHA pacTBOPIIOT PH HATPEBAHHN B 250 M3 pacTBOpa cOMAHON KUCIOTHL
PacTBOp OXIAXIAIOT, HEPSHOCAT B MEPHYIO KONOY BMECTHMOCTEIO 500 cM?, JOMMBAKOT M0 METKU BOIOH U
TMepPeMeITHBATOT.

1 cm® pactBopa comepxut 0,025 T THTana.

Mapranenr MeTamIIIecKN.

CraHIapTHHEIC pacTBOPHL MapraHia.

Pacteop A: 0,5000 r MapraHua pacTBOPMIOT IPH HAIpeBaHHU B 25 oM’ comsHON Kucaorel. Iocne
OXJIAKICHHS PACTBOP IEPEHOCHT B MEPHYIO KOJIDY BMECTHMOCTRIO 500 ¢M?, MOJIHBAKOT BOAOH M0 METKH U
epeMEITHBAOT.

1 em? pactBOpa A comepxur 0,001 r Mapranra.

Pacteop E: 10,0 cM3 pacTBopa A TiepeHOCAT B MEPHYIO KOJIOY BMecTHMOCTRIO 100 M3, momugator 1o
METKH BOAOM U TIepeMeITHBATOT.

1 cu® pactBopa b comepsxur 0,0001 r mapranmna.

43, IlpoeegeHHUEe aHaAlIU3a

4.3.1. Hasecky depporurada Maccol 0,2 T pacTBOpMIOT B 3aBHCHMOCTH OT MACCOBOMH HOIH KPeMHHA
B Ipode OTHUM U3 IBYX cHOCODOB.

Cnocod 1. Ilpu MaccoBoii Joic KpeMHHS A0 3 % HaBecKy QeppOoTHTaHA MOMCIIAIOT B KOHHICCKYIO
KO0y BMecTUMOCTRIO 100 env®, ipunmsator 20 cM3 pacTBopa cepHOil KUCIOTH U HATPEBAIOT A0 PAcTBOPEHNS
MpoGHL, 3aTeM OKHUCISIOT pacTBop 1—2 cM? a30THON KHCIOTH, MPHINBAEMON [0 KATUISIM.

Cnocod 2. Tlpu MaccoBoii Joe KpeMHHS CBHIIE 5 % HaBecKy deppoTUTaHa MOMEIAOT B TIATHHO-
BYIO 9AINKY, CMAYUBAOT BOAOI, IpHIMBAOT 5 M3 pacTBopa (GTOPHCTOBOPOIHON KHUCIOTEH U HEGOIBIIHME
nopuuamu 2 ¢M® asorHoH KuenoTel. Ilociie NpekpalieHHs OYpHOH peakilMi pacTBOP HAIPEBAOT IO
pacTBOpeHUS HIpo0HI, 3aTeM HpriIHBaloT 20 ¢M> pacTBopa CepHOH KHCIOTHL

PactBOp, moJyYeHHBIN cnioco®oM 1 MK 2, BEINAPUBAOT IO MApPOB CEPHOM KHUCIOTH, OXJIAXIAIOT,
npunuBaioT 40 cM? BOABI M HATPEBAIOT A0 PACTBOPEHNS coeil. OXTaXAeHHEI pACTEOD MEPEHOCAT B MEPHYIO
KOJIOY BMecTHMOCTEIO 100 ¢nm3, ZomHBaoT 10 MeTKH BOIOM U IIepeMeIIHBAoT. IIpH HeoOXOTUMOCTH PACTBOD
(puTETpYIOT Uepes cyxolf (UIETP cpeTHel TNOTHOCTH B CYXOH CTaKaH, OTOpacHIBasi TEPBHEIE MOPITAN
tbunsTpara.

4.3.2. J19 mocTpoeHHI TPaTyHpPOBOYHOTO TpapHKa B MIeCTh KOHMISCKHX KOJIO BMECTHMOCTBIO TIO
100 cm? mamusalor o 0,8 cM® pacrBopa xXexesa W no 0,8 cM® pacTBopa THTaHa Ha Kaxuple 10 % Hx
COMepXKAHMA B HaBecKe (eppoTHTana 1 1mo 20 ¢M® pacTBOpa ¢cepHOIl KHCIOTEL



11pH MaccoOBOM JOJIC Mapranna mo U,5 Y B IIMTb KOHHYCCKHX KOJIO HAJIMBAIOT LU 2,07 5,V /.0 H
10,0 em? crammapTtHOTrO pactBopa b, uto coorsercreyer 0,00010; 0,00025; 0,00050; 0,00075 uw 0,00100 T
MAapTaHIa.

IIpu MaccoBoil mone Mapranna cBhie 0,5 % B Og9Th KOHMYeCKHX Kom0 Hamusaor 1,0; 2,0; 3,0; 4,0
1 4,5 cM? cranmaprHoro pacTBopa A, 9To cootsercryer 0,0010; 0,0020; 0,0030; 0,0040 1 0,0045 r Mapranma.

Bce pacTBOpHL BRIIAPHBAIOT 1O MAPOB CEPHOM KHCIOTHL, OXIAXIAIOT, IPHIKBAT 110 40 cM® BOIH K
HArpeBawT J0 pacTBOpeHNUs coneif. OxXiaxmeHHBIe pACTBOPH IEPEHOCAT B MEPHBIE KOIOK BMECTHMOCTEIO
mo 100 cM?, ZOTMBAIOT JO METKM BOAOH W MepeMEIIHBAIOT.

4.3.3. AToMHYI0 aOcopOIHI0 MApraHia H3MepdioT B aHATH3HPYEMOM PACTBOPE, PACTBOpPEe KOH-
TPOJABHOTO OMNBITA M B PAcCTBOPAxX IS IIOCTPOCHHSA TPagyHpOBOYHOrO rpadukKa NpH JJIHHE BOJIHEI
279,5 HM IIpH codepXaHHU Mapradna o 0.5 % wmmm 403,1 HM Opn colepXaHHM Maprania cs. 0,5 % B
IaMeHH BO3IYX — AlleTHIICH.

T'pamyupoBodHEI TpadHK CTPOAT MO Pe3yIbTAaTaM, IMOTYVISHHEIM IOCIE BLMHUTAHHA 3HAUCHUA
abcopOnul pacTBOpa, HE CONEPXAIIEro CTAHAAPTHOIO PacTBOpa MAapraHIA, W3 3HAYCHUIT aTOMHON
abcopOnuu pacTBOPOB, COMCPKAIINX CTAHIAPTHRIA PACTEBOP, H COOTBETCTBYIOINHM UM MACCOBBIM JOJISM
Maprasiia.

Ilocie BBHMUTAHHMA 3HAUSHHI aTOMHOI abcopOIHMM pacTBOpa KOHTPONBHOTO OIIKITA M3 3HAYCHHS
aATOMHON abCcopOIHHA AHAMHM3HPYEMOTO pPACTBOPA HAXOTAT KOHIGHTPAIIMIO MApTAaHIA B pacTBOpe MO
rpagydpoOBOYHOMY I'paduKy.

44, O0paboTKka pe3yIbTaToOB

4.4.1. Maccorywo gomo Mapratiia (Mn) B MpoIEeHTaX BEMHUCIIIOT TIo GopMyTne

Mn = ﬂ - 100, ¥

1t

roe ¢ — EKOHIICHTPAINS MApraHOa B AaHANN3IIPYEMOM pacTBOPS, HAINCHHAA 110 IPaIylipOBOIHOMY TpadHKy,
r/cm’;
V3 — 00beM aHAIM3HPYEMOTO PAcTBOPa,CM?;
M — Macca HABSCKH,T.
4.4.2. HopMBl TOYHOCTH H HOPMATHBEL KOHTPOJIA TOYHOCTH H3MEPSHHS MACCOBOH JOIH MAapraHia
OpHUBEISHBI B TAOIL 2.
(Msmenennan penagmusa, Msm. Ne 1).
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