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Methods for the determination of manganese

OKCTY 1709

Jara seegenns 01.01.79

HacrosmHil cTanlapT veTaHamTHEAST THTPHMETPHYSCKHA MeTol Onpefeie s Mapraiua (IpH Mac-
conoil move Mapravua ot 0.3% 1o 6%), GoToMETpPHYMECKHIT METOO ONPEICIe N MAapraHUua (TIpH MaccoBol
mogte mapranua or 0.01% a0 3,5%), nOTeHUHoMETPHYECKHIT METON ONpeleieHHA MAPTAHLA (PH MACCo-
poil gone Mapradia or 2% oo 16%) 1 aToMuo-abcopfudon Ll MeTon onpensiediA Mapramma (mpu
smaccosoil  gone saprapoa ot 0.01% go 6% ) o Gpomtax GeacnonaunEy no DOCT 18175, TOCT 614 w
FOCT 4493,

(Hamenennaa penakuns, Him, Ne Z).

1. OBUIME TPEEOBAHMWA

1.1. Ofimme TpeGonanHd K METOZaM aHanHia — mo DOCT 23086 ¢ nonoadHeddes mo  pasg. |
MOCT 15027.1.

(HMamenennan penaknus, Ham, Ne Z).
2. THTPHMETPHUYECKHMI NEPCYJIBMATHEIN METO/] ONPEJAEITEHHA MAPTAHLIA

2.1. CYymuocTs METDAA

MeTon ocHOBAH Ha OKHCAEHHH IBVIBANSHTHOND MAPTaHUa 10 CeMMBIeHTHOTO HAACePHOKHCLIM
AMMOHHEM B KHCAOH Cpene B NPHCYTCTEHH KAaTATHIATOPA a30THOKHCIOrD cepedpa M THTPOBAHHE CeMHEa-
NEHTHOTO MAPTAHLA PACTROPOM CEPHOBATHCTOKHCTON HATPHA 10 ofeCUBeYMBAHHA PACTROPA WIH COMLED
Mopa ¢ NOTEHUHOMETPHUSCKHM YCTAHOBIEHHEM KOHS U HOH TOMKH THTPOEIHHA HWIH BHIVAIBHEM C eHH-
NAHTPAHHUIOBOH KHcaoTol B KaYecThe HHAHKITOPA,

2.1. Annaparypa, PeaKTHEL H PACTEOPLI

NoTenumoverp THna JITTM =605,

AnekTpod mnarHHoBsE THna TTLT-01M.

DACKTPO AT0THOCEPEDPAHLIA (FOTORAT W3 Wlopcepebpanore saexTpoma DB1-1M, ne Gupmero o
yroTpelie e, 3anonHeHHes ero HACKIIEHHLM PACTEOPOM A30THOKHCIOND KaiuA ),

Kanwii azoruwokmcnisl no [OCT 4217, machiuegHHBi pacTrop.

Kanwii vaprasyonokscntil mo FOCT 20490, pacteop 0,01 sons/au.

Knucnora dropHcropogopoadas no FOCT 1kdE4,

Kucnota cepuaa no NOCT 4204 w pasbannensag 1:1 w 1.9,

Kncnota azoraas no NOCT 4461 w pasbasnensaa 11,

KucnoTa oprodochopuan no DOCT 6552,

Asivonnll nancepiokicarit no DOCT 20478, pacteop 200 r/mm®.

Cepefipn gaorHokdcnoe no FOCT 1277 pactaop 10 rfmw®.

Harpuii venexucanil kpueramandeckuit mo FOCT 84 w pacteop 20 r/ow’.

Hapasme odmunansnoe MMepeneyaTes socnpeniess
11 a5



C. 2 1OCT 15027.4-77

CMECE KHCIOT, TOTORAT CAEIVIOUIMM ODpaszonm: K 5323 cu” BoIL MPHAHBAKT OCTOPEHO HeDOThILIHMH
MOPUAAME TPH nepeseinvearin 100 o KoHIENTPHPOBAHHGH cepHoil EHCIOTE. PAacThOP ONIANIAKT,
mpunreanT 230 cv’ KoHueHTpHpoBaHiaoi atorimol KHeaoTel 1 125 cv’® oprodiocthopioil KHCIOTEL.

Mapraneu saprs Mpl, MpOD no FOCT G008,

CranaapTHieil pacToop Maprafia; TOToBAT clAedylowms obpados: 0,1 © qapradia pacTeopaoT B
10 cw? asoTHoll KuenoTe, pasfannednod 111, 0 KMOATAT I0 YOATEHES OKHCIOR A30Ta. PacThop oxmam -
0T, MEPEHOCAT B MEPHVID KOO0V BMecTHMOCTEI0 [ oM*, ToNHBalT 10 MeTEW GOI0H W NMepeMelli AT,

1 cu® pacteopa conepauT 0,001 ©r Maprasa.

Harpuii cepropaTHcToRMCARN (THoOCYILgaT Harpua), 0,00235 smons/aM® pacTsop; roToBAT COSIyI-
IHM obpazos: 1,30 r cepHOBATHCTOKHCAONO HATHHS PACTRODAIOT 6 | IM7 ChesenpokHITaTe HHoi M ox 18-
NeHHOH RO

Js cTabUIM3AnHE THTPA K pacTeopy npatannamnT 0,05 r viekHenoro Hatpia. THTP pacTeopd THO-=
CVIRpATA HATPHA YCTAHARTHEAKT N0 CTAHAAPTHOMY PACTRODY MAPTAHLA.

KuenoTa denmnanTpaduaonad, pactoop 4 r/as’ roToRaT caenyiomns oopazom: 0,4 © ennianTpa-
HAMOROH KHCIoTE pacTeop:ainT B 100 oy’ Teniors pacTeopa YIIeKHeIoro Hatpid. PacTeop HILTRYIOT M
Xpandar ve Goaee 10 gueil.

Coaes Mopa (qpoifiHad CepHOKHCTAS CONL JRVXEVIEHTHOTD #Henesa i asmaornua) mo FNOCT 4208,
0,025 monn/amM® pacTeOp, roToBAT caemyioimuy obpazosm: 19608 © conn Mopa pacteopawT B 10D ca?
CepHOl KHCTOTE, pasbantenuoil 109, u Toil #e xucooTol pasdantaoT 1o 1 aMt.

Memanoaka mumpa pocita@opa ooy asIma Kampus

3 cu® CTAMIAPTHOID PACTROPA MAPTaAHLA MOMEAIDT B KOHHYECKYID KOMGY BMECTHMOCTEW 230 omd,
npuAHBanT 20 cv? CMECH KHCIOT H KHITATAT 3 MHH A8 VIATEHHA OKHCIOR a30Ta. Jates npuanesamnT sl os’
poasl, 15 cu? pacToopa aroTHOKKHCTIOre cepebpa i 20 ¢M® pacTROPA HANCEPHOKHCIOTO aMMonnd. PacToop
HarpesaioT | 3—=20 sun npu caafos KHIEHHH 10 MoTHOro paspyiieHss 130T HAICePHOKHCTOID AMMO-
HHA, O YeM CEHOSTEIBCTEVET MPeKpHilelie BeUICIEHHA MEIKHX NYILPLEKOE KUChoposa, OxpallieHHLIA B
MOIETONE URET PpacTEOD GRICTPO ONIAMIMIOT W THIPWIOT MapraHuosvio sucaory 00025 sons/ma’ pa-
CTBOROM THOCYIPATE HATPHA 0 HCHeIHOBE HHA POI0BOH OKPACKH.

Turp pacTropa THoCYIRGaTa HaTpud (7)), DRpaEeHHl B rpavMay Mapradia va 1 cu® pacToopa,
BEYHCTAIDT Mo opMyIe
_ 0005
= —p—s

rae 0,005 — sacca Mapradua, H3ETad Ha THTPOBIHME, T
F o= pineM pacTEOPE THOCYIRDATE MATPHA, 3aTPAMEHHLIA HA THTPOBAMHE, CM°.

Yemawoaxa mumpa pacmeopa cotn Mopo din Bomeniuosempuieckosn mumposan s

K orrurpomadioMy pacTeopy mpobel (ca. 1. 2.3.2) npubapaaor 10 ca? 0,01 smons/ou’ pacTeopa
MAPrAHUOBOKHCION KATHA H CHOBA THTPYET NOTEHUHOMETPHYSCKN PacTROpOM cotl Mopa 10 ckauka
MOTEHLHATL.

Memanoaxa mumpe pacmenpg codn Mopg dafd @uIVaasiose MUMPOEaRER © PeNLanmpaiiiosol Kucio-
ok

B koHWUeCEVID KOMGY BMECTHMOCTEIO 230 ca’ mosmemaior 10 cu® cepuoll KHCIOTE, paiGanneriod
L1, 10 cw? oproduocdopioi kacnore, W e’ soa w DO cw? D000 sons/am? pacTeopa Mapraiionog e -
NOrD K THA.

OxadIeHHYID CMechk THTPYIOT pacTeopos conr Mopa a0 cnalo-poiopolo OkpaliHBIHHE, IaTes
MPHGIRIAINT 4—35 Kanels pacTeopa eHiIaHTRadMHIoBoi KHCNoTE U A0THTPORKBAKT 10 Mepexons MaiH-
HOBOH OKPACKM B CEBETIO0-AEnTVIO.

Turp pacrropa conn Mopa (1)), BRPAKEHHEH B MPaMMax Mapradia Ha | cy’ pacToopa, BEMHCIAT
o gopuye

T

r - V00005494
| I"?I 2
rae 0,0005494 — stacca mapranua, coorteercroyioman 1 oy 0,01 mons/aM® pacTeopa MAPTaHLOBOKHCTIOND
KATHA, T
I — pbwesm 0,01 mone/as® pacTeopa MapraHUOBOKHCIOT0 KANHA, BEIATEIL D08 THTpOBaHME,
cM;

¥, — obwem pacteopa conu Mopa, saTpadeHHelil Ha THTpOBAHKE, Ca

36



rocT 15027.4—77 C. 3

2.3, llpoBegende anainia

2.3 1. Hpw mumposaii iel pracmeaion Muocy ibgdaamea dampis

2.3.1.1. Ons cinanoe ¢ Macconoil gomeid kpemuua ve donee 0,25,

Hapecky GpoMIn B MBMCHMOCTH OT colepadua sapraHua (Tabn. 1) DosMemmoT B KOHHYSCKY D
konBy pMecTHMOoCTEE 250 cv’ | pacToopaoT & 20 oM’ cMECH KHCIOT NPH HATPERAH M,

Pactoop KHOATIT 3 MHH N2 YAANSHHA GKHCIOB 430-
Ta, 3aTes npuaneant B0 cu' Booe, 15 e’ pacteopa azor-
HokHcaoro cepebpa, 20 cm’ pacToopa HaZCepHOKHCAOTO Maccopan no0as Mapramo. Miucca nasecsn., ©
AMMOHHA, HAMPEBAKT PACTBOR A0 KHIEHHA W BhLISPHHDBA- %
10T TIpH S0=—=93 "C n reyeHHe 1320 MHH 010 TTONHOTO Paspy-

TaGamuaal

MeHHA WIGLTEA HAACERHOKMCIOTD AMMOHMHS (I0 MpeKpa- Or 0.5 ao L0 0.5
IEHHA BROETEHHS METKHY MyIHPLEKOE KHCTOpoIa) 0 aa- Ca. _,:E ‘; :ég E%

nee aHaIHI BeayT Kak yeEazavo g . 2.3.1.2,

2.3.1.2. flas cnaaeos ¢ Maceoeoi donell Kpesnus cawie 0,2 %

Hapecky Gponser (oM. Tadn. 1) nOMemanT B NIaTHHOBYIO YKV B PACTEOPIIOT MPH HATPEBANHE B
10 en® azoTHoil KMenoTel, pasdanmennodd 111, w 2 =3 cu? hropHcToBonopoIH0i KHenoTe. [ocne nonHone
PACTROPEHHA crinaa npuirsaT 10 oM’ cepuoll KHMCa0TH, pasbannenyoil 111, 0 BuMOapyEaoT 00 MOoARIe-
WA Genoro Ay CepHoi KHcIoTel. OCTATORK OIAKIAIT, NPMIHEOT 30 M’ GOkl 0 HATPeRAIOT 00 -
CTROPEHMA CONell U PAcTBOP NEPEROIAT B KOHMHUYSCKYID KONGY BMECTHMOCTEID 250 cM”®, Omomack e wam -
kv 20 ' moget. 3ares npuauoanT 10 ow® oprodiochopuol kucnorn, 13 cu’ pacteopa aloTHOKHCIODD
cepetpa u 20 oy’ pacTRopa HAZCEPHOKMCIOTD AMMOHHA. CMeCh CTat0 KHMATAT B TeMende 1520 sun a4
MOAHOND PAIPVILEHHA HADLITES HANCEPHOKHCIOTO aMMOHHA (10 NPeEpallieHis BRIeIeHHE MelKHX my-
ILIPLEEOE KHCI0P0IR).

Okpame UL B HUOTeTOBLH UReT PACTEOR GRICTRO 0N TIEOIAIOT H THTPVIOT MARTaAHLOBEVEY KHCIOTY
(0,0025 moe/aM* pacTBopOoM THOCYIRDATE HATPHA 10 HCULIHOBEHHA POI0ROH OKPACKH.

2.3, Hpy nomen EioyMempusecos mumposaiiins pacmeopos coin Maopa

Hapecky GpoHik B COOTRETCTEMM ¢ Taba. | NoMeanT B CTakaH BMECTHMOCTLR 250 cum’ HIH riaTH-
HOBYIO YAIIKY. PACTBOPpEHHE HARSCKH H OKHCIEHHE MAPTAHLA NPOBOIAT TAK *e, Kak ykazado s nn. 2.3.1.1
W 2312, lopauuil pacTeop, oKpaAliedHBH B @HOIeTOREE UEeT, DLICTPO THIPVIOT NOTEHUHOMETPHYSCKH
pacTeopoM coam Mopa.

2.3.3. Mpw auzvaasion mumposaiuy pacmeopon code Wopa © gdenmaaumpaniiosol KEcaomo

PacToopenie HABSCKH W OKMCIEHHE MAPraiUa NPOROIAT, KAk vEazamo s 2.3.1.1 1 2.3.1.2. Pactrop
MoCie PaIIoKeHHa MI0LITEA HAICEPHOKHCIOND aMMOHHA DLCTPO OXIaEI10T, pasbaplsnT Boaoid oo
120150 nw? w mirpyioT 0,023 vons/an pacTeopon cond Mopa 00 cnafo-posoRoro OKEPALLTFBAHHT, HTek
NPHOARTAKT 4=—>3 Kanell pAacTEepa e HIAHTPAHHIOEOH KHCIOTE M MPOIGIEAIOT THTPOBRATE 10 Nepexoia
OEPACKH H3 MATHHOBOH B CEETIO-HEATYH.

2.4. ObpaboTEa peIviILTATOR

2.4.1. Maccosvio 1o Maprafgoa (X ) B NpoUeHTax BEMHCIAKT No fopmyie

¥ - 100

M

A =

riae Vo — obnes pacTeopd THOCYILfaTa Hatpua (WiH cond Mopa), HapackonopBaiHHEH Ha THTPORAHMHE,
i,
oM
T — THTp pacThopa THoCYMLpATA HATPHA (WK cond Mopa) no Mapraimy, rics’;
H = MACCA HARSCKM, I.
2,472 ABCOMTHEE PACKOMIEHNA PEIVALTATOR NAPULTEILHLIY OnpegeneHmil (§ — noKasaTen: comm-
MOCTH) He DOCTAHE NPeELIUATE A0MYVCKReMEIX SHAYSHHA, NpUiele ALY & Tabn. 2.

TaGnumual

Muaccosun noan 4. % D, % Muccosan goas 4 5% D, %
sapranna, % sapranoa, %
Or 000 god,03 (003 0,07 Or 12 ao 2.3 R .1
Ce. 003 = 0,10 (.00 11,01 Cu25 » 60 0. 0,2
e 0,10 = 0,25 (.01 0,02 # 20 « |20 .2 0.5
= 1,25 0,50 02 1,05 o 120 s 16,0 .3 0,7
# 050 = 12 .04 1,1

1-3- 74 n



C. 4 'OCT 15027.4-77

{Himenennana penaknna, Him, Mo 2).

243, ADCOTMTHEIE PACKORICHHS PeIVILTITOR AHATHIA, NONYUCHHBIY B BV PAUTHYHEY 1a00paTo-
PHAN, WIH OBV PeIVILTATOR AHATHEL, MOJIyYeHHKY B OJHOH 1aD0paTOpHH, HO MPH PATTHYHEY YCI0EHAX
([} — noxazaTenl POCAPOHIBOIHMOCTH ), He TOA ML IPEBLITATE IHAMSHM, VEASAHMEBIN B Tald. 2.

244, Konmpooth MOsRocmu Dezyasmaimnos S

KonTpons TOMHOCTH petyiLTaTOR AHATHIA NPORGIAT Mo FocyIapeTieHHEM CTAHIAPTHEM ODpaiian
Ge30NOBAHHLIY DPOH3, ATTECTORAHHEM B VCTAHORICHHOM MOPAOKE, HAM COMOCTARNEHHEM pPeIviLTa-
TOR AHATHIA, TOTYVUEHHEIX THTPHMETPHYEC KHM HITH aTOMHO-30C0pOUHOHHEM METOI0M B CODTRETCTEHM C
MoCT 23086,

2.4.3, 244 (Beenens! AonoanaTenLmo, Mav, Na 2).

3. GOTOMETPHUECKHHA [TEPHOIATHBINH METO/ OINPEIENEHHA MAPIAHLLA

3.1. CymnocTs MeTOma

MeTon ocHOBIH HA OKHCICHHH IHVXBLIEHTHODS Mapradis 0o CeMHBLIEHTHOMO B KRN0l cpene
MEPHOTATOM KaTHA W HadepeHHH dHomeTosol OKpackl 0bpaioBaBIErocs epMatiraHaT=- Mok,

3.2, Amnaparypa, peakTHELL H PacTRORE

POTOXIEKTPOKOIOPHMETP HIH CREKTPOOTOMET.

KncnoTa azotuaa no FOCT 4461, pasGannenmana 1:1.

Kncnota cepuan o [OCT 4204, pasbapaennas 1:21.

Kucnora drropueromogopogsan no DOCT 10484,

Kuncnora oprodwocdopnaa no FOCT 6552,

KucnoTa Gopias no FOCT 9056, HacklUeHHET pECTROR, FOTORAT CHenyiolins obpason: 6l r Gop-
WO KHCAOTE pacTEopaoT B 1 v’ ropavell poasl | Moce pacTROPEHHA OXIARIAI0T 10 KOMHATHON TemMme-
PATYPRL.

CMech KHCAOT, MOTORAT CAEIVIOEM obpazoa: 100 ca’ hropHcToRoIopoIHoll KHCIOTE 106anTamT K
QOO0 cv? HACKIEUEHHOTD PACTROPA GORHOH KHCTOTE W XOPOLIO Mepere liHEalnT (PAacTBOP XPaHaT B IO0IHITH -
NEHOBOH MOCYIe ).

Boaa nHCcTHAMHPGBAHHAN, He CONSPEALmg BOCCTAHARNHBAIGIINY Be[eCTR, MOTORIT CAeOVIOUIHM -
pasos: K 1 ov' moow gobasndwt 10 cu® cepuoll KHcnoTel, pasbapneduoi 11, pacToop HArpenamoT D0
B0 C, 100aplainT HECKOTLES KPHCTALIOR HOIHOKHCIOND KaTHd U KHOASTAT 3—10 MHH, nocne 4era ox-
T IART.

Hommoknensil kanuwit (nepuorar kaims).

Harpuii azorverokncauil no DOCT 4197, pactoop 30 rfmw’.

Meges mapeyd M1, MO won MOD no DOCT B59.

Maprawen smapxn MpOD no I'OCT 6005,

CTapaapTieill pacToop MApraMdia; TOTOBAT clenayilius odpatom: (] r dMapradia pacTEopaioT §
10 car’ asoTHol KHCa0TH, paibapaenmoil 1 0 1. 0 KHOATAT 00 vIATEHHA OKHCIOR atoTa. PacToop oxianma-
10T, MEPERIAT B MEpHVIO KO0y BMEcTHMOCTLD | aM?, J00UBamT 10 MeTEH BOO0I H XOPOoNo Mepesein-
BAKIT.

I cw?® pacteopa conepsuT 00001 r Maprana.

3.3, [posenenne anaimia

3.3.1. Maw dpaiis ¢ saccoend dosell odoea canitine 005 9% waccosod doselr kpennns caniie O 00 %

Hapecky Gponiel Maccol 0,3 © noMelmamnT B CTAKAH BMECTHMOCTLE 250 cw’, nobapmamT 15 cu’
cuMecH KHCaor, 15 os' poael, 15 oM® EospedTpHpomaHiol azotHol KMCnoTe W 3 o’ opTodocdopiod
KHCnoTe. Bravane pacToopaioT Oe3 HArpeBad A, 4 FTeM HarpesaoT 1o TeMneparypul 8l—90 "C, 10 mooa-
HOTO PACTROPEHHA W VOATeHWd OKHCIon azora, [py sacconodl none sapramna ot 0.01% o 0,2% oas
AHANWIA HCOIEIVIOT BECh PACTEOP, 4 NPH MAaccoBOil Jone Maprania coige 0,2% pacTnop Nepedocar &
MEPHYID K00y BMecTHMocThIo 100 cw® 1 gonMBaoT 0o MeTEH Boroil. AJHEBOTHYRY YACTE PACTBOPA (CM,
Tabn 24) NoMeawT B CTakaH BMecTHMOCTRIO [O0 ca®, nobannsamT vEaZaHHBEe o0LeMEl A30THOW H OpTO-
dhocdioproi KHcooT (o, Tabn, 2a) B YIANSIOT OKHCTE 30T KHnaYendes. PacTeop 10aMBaKT Boaoil 0o
obbemMa 30 ow’, goBannsior 0.3 r HOHOKHCIOND KLUTHA, HATPERAIDT 10 KHMSHH] W KMMETAT 5 Mun. 3arem
PACTROR NPOIOEERIOT HATPemaTh 1520 MuH #a BoasHoid Gane npe B0—9) “C, mocoe Yero oxmasiamnT,
MEPEHOCAT B MEPHYVID KOADY BMeCcTHMOCTEG 110 A, DOMTHBAIOT 00 METEH BOAOH M nepeseiryiEuoT. HMame-
PAIDT OOTHYECKYID MAGTHOCTL Ha OTOMIEKTROKOIOPHMETPE C 3eTeHLM CReTPHUILTPOM NpH LTHHE BOJ -
HEl 340 M HAH Ha cnekTpodoroMerpe Npe LIHHE BOHE 328 nM B EsoBeTe muaoi 1 o
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Tabnmmalu
- " i
Maccoran ooun sapring, Ofrem aankpoTHOH SacTH Dbty Apfastiapol caetpf, o
& pacThopa, cw’ AIOTHOM spropocthopmoi
Or 0,01 oo 02 Becn — —
Cu. (2 s 2.0 10 13 4.5
s 20 w 30 5 15 5

B kauecTse pacThOpd CPARHEHHA MCIONLIVIOT YaCTh PACTEOPRE TOM e npodsl, B KOTOPOH ceMHBLIeH-
THBIA Maprafiel BOCCTAHARTHBAKT 10 ABYXBATEHTHOrO JobagleHieM No KalllldamM PACTBOPa A30THCTOKHC =
NOrG HATPHE 10 00eCiBet HENH HA.

3.3.2. Maw fpons ¢ saceoesl dodel oaoea svewee 0,05 % u xpesiug sesee 007 %

Hapecky Gponis Maccoil 0,5 r noMeamT 6 cTAaKad pMecTHMOCTER 230 !, nobannmor 30 cw?
posl, 15 ca? KoHUeHTpHposadHoi atomioil KHenoTe 1 3 o’ oprodochopiol KicaoTs, Janee nocTyma-
0T, KK yEasadno oom 3301,

3.3.3. Nocrpocnse rpaIvEpOBOUYHMY rpadHKon

3331 MNocTpoerne rpanyMposodHore rpaduea 008 Gpoda ¢ Macconod noael onopa come 0.03% u
KpeMHis conime 0,01 %,

B menaTh CTAKAHOR BMECTHMOCTEI no 230 cum® noseiaoT mno 0.3 r venu, aoGannawT no 15 em? cuecH
KHCIoT, o 15 v’ poasl, no 15 o’ KoHUeNTPHPpOBaHHoi a20THOH KHCIOTEL, 0o 5 cM® opTodocdopiiod
KHCIOTE H PACTROPAT 083 HAMPEBAHHA, 4 3aTeM NPpH HAPLBAHKH H YAATAKT OKHCTL A30TE KHOSYeHHeM.
B pocese cTakanon seogar 0.3; 1,0; 2,0; 4,0; 6,0; B,0; 10,0 1 12,0 ¢y’ cTannapTHOD PAcTEODE MAPTAHLA,
Ho0anHIoT 0o 0,3 T ROITHOKHC IO KATHA H a8 aHa i NPpoRoIET, kak ykazano B n. 3.3.1. [lo nonywen-
HEIM JAHHEM ONTHYLCKOH IUIOTHOCTH CTROAT IPAIvHpOBOYHEIH rpafue.

3.3.3.2. [NocTpoeHHe MPpaIyEposouHoro rpadivka s Gpons ¢ Maccoroll qomedi anopsa sedee 0,03% w
kpesHra memee 0,00%.

B menaTh CTAKAHOB BMECTHMOCTRIO [0 250 cx’ momemaioT no 0,5 r Mean, gobapndoT no 30 cv® nons,
mo 13 cu? KoHUeHTPRPOBAHHON aT0THOH KMeIoTH, o 5 om® opTodocdiopioi KHCTIoOTE | JAnes NocTy -
10T, Kik ykaizamo 8o 3331,

3.3=2.3.3.2, (Hamenennan pepasuns, Ham. N2 1).

3.4. OdpaborEa peayiLTATOR

341 Maccosyio 1016 Mapradua (X ) B NpoUeHTay BRYHCIRI0T 0o opayie

at - DR
X, =,
1
CAe # — Macca Mapradia, HafaenHsas no rpEIyHpoRoYHoMY rpad Uiy,

m, — MaCCca HABECKH, T.

342 ABCOOTTHEIE PACKOARICHHA PE3VTRTATOR MAPKULIETLHEN OTIp2Ieme HEH {§ — MoKa3aTeNh CXoIH-
MOCTH) He DT HLE NPeBRlaTh A0MYCKReMEIX 3HAYeHHH, npreeleHHBx B Tabn, 2.

(HMamenennan penakmus, Ham, Ne 2).

343 AGCONKTHLIE PACKORIEHHA PEIYILETATOR AHANHIA, NONVMEHHEBIN B IBVX PaidTHYHBIX Tab0paTo-
PHAX, HWIH IBVE PeIviLTATOR AHANHIA, NOAVHeHHBY B 0XHoA NabopaTopHi, HO IPH PAiTHUHBEX YCIOBHAX
() — noxazaTelh POCOPOHIBOIHMOCTH), HE I0JAKHE NPeRBIILATE IHAYMeHME, ApHBEIEHHNEIX B Tada. 2.

344 Konmpoth MOSRGCHT PEIV LRGN GO T

KOoHTPOIE TOMHOCTH Pe3vILTATOR AHATHIA NPOBeIaT o FoeviapeTeeHHEM CTANIAPTHEIM OGpatiamM
Ge3IOBAHHBIX DPOHI, ATTECTOBAHHLIM B VCTAHOBRTEHHOM MOPIIKS, CONOCTARIEHHEM PEIVIRTATOR AHATH =
3a, MOMYHeHHEN THTPHMETPHYECKNM H ATOMHO-a0C0o pOHMOHHLIM METOIAMKA HIH MeTOA0OM J00MEOK B CO-
oreercTEHH ¢ DOCT 25086,

343, 344 (Beegens gonoamETensno, Haa, Ne 1),

4. NOTEHUHOMETPHYECKHH METO/I ONPENETEHWUA MAPTAHLIA

4.1. CYmuocTh MeToma
MeTon oCHOBAH HA NOTEHUHOMETPHYECKOM THTpoBAHMM Mapranua (11} B KHcnoll cpene b IIpHCYT-
CTEMH HTOPMI-HOHOE PACTEOPOM MAPraHUOBOKHCIOND KanKA.
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4.2, ANNAPATYPd, PEAKTHER! H PACTHEORL
MoTenuHoMeT) ¢ MIATHHOBLIM W KATOMETEHEIM S0 KTPOMAME.

Kncnora azoraas no NOCT 4461 w pasbasnenmaa 1:1.

KucnoTa coaamasa no DOCT 3115,

KucnoTa cepuan no NOCT 4204, pasGanaennan 101 v 119

Kncnora drroprerosogopoanag no NOCT 10484,

CMeCh KHCNOT], FOTORAT CASOVIOLINM 05paIos. 00LeM A30THOH KHCI0TE CMEITMEOT ¢ TREMS o0Le-
MAMH COMAHGH KHCTOTRL.

Aoamonsit ceproknensil no FOCT 10873, pacteop 100 r/ma.

Harpuii drropHcTeiii.

Mapranen no FNOCT 6008 ¢ macconoil Dodeil Mapramia He semee 99 9%,

CTasaapTHEE PACTROP Mapraiua; rOTORAT CASIyVImnyM odpazom: | r Mapranua pacteopmoT 6 10 cw?
a30THOH KHCaoTe, pasbantennod 131, 0 KEMOATAT 10 VIATeHHA OKHCTOR A30Ta.

Pactoop oxnasnaor. OepeHocdaT B MepHyio Kondy pdectivoctsn 1000 cv’, goaMmeaoT 0o MeTkEH
BOOOH W TepeMe [HBAKIT.

I cai® pacteopa conepsuT O (K r sapranua.

Kanwit mapranuepoencauii no DOCT 20490, pacteop 0,02 mons/oum®, roropaT 43 GHMECAHATA WIH
3.27 r mapraHuoBOKMeIore kanud pacteopaior o 1000 ca’ nogw; pacTeop OQCTARTAIOT CcToATE or 10 oo
15 aueil, zaTes UILTRYIOT Yepes achecToBRH @HABTp B OYTHAL I TEMHOTD CTERA.

Memanoaka Mumpa POcmacpn MapSaiiorok e Kaius,

30 oy CTAHZAPTHOTO PACTROPA MAPTaHLUa MOMELANT B CTAKAH BMECTHMOCTLED 230 cu®, nobapnamwT
10 cw? cepuoil kMcnoTe, paxdarneboi 121, | pacTeEOp yNapuBERoT 00 BRACISHHS IVCTOrD Genoro Jsiva
cepHoll kdcnorsl, PacTeop OXnA#Aa0T, ONOIACKHBAKT CTEHEM CTAKAHA BOJOH W BHOBL YTIAPMEBLOT 10
BLAETEHHA I'VETOMo GeJoro OeMa CepHol kHoaoTel. OctaTok pacTeopaioT B 10 ov® cepHoil KHMCIOTH,
pazbaniaennoi 1%, pobanaawot [0 cM’ pACTRORA CEPHOKHCIOND AMMOHHA B JOTHBAIOT BOIOH 00 odheMa
oo 100 cw®, K oxnaxaeniosdy pactoopy 108apianT 5—7 r TopHcToro HATPHA W NOTEHLHOMETPHYECKH
THTPVIOT PACTROPOM MAPTAHIOBOKHCAOTD KATHA 10 CKAYKD NOTeHUHA A THTP pacThopa Maprai uonoKHC-
noro Kaaud (), BepaseHHB B rpasMyay Mapradia va | os’, BEMHCIEnT no Qopsvie

P
T

[ = MAacca MapraHla, BIATAA Ha THTPOBAHHE, T
Fo— obbeM pacThops MapraHuoROKHCIOND KATHA, HEPACKOA0BAHHBIH Ha THTPOBAMHE, CM7.

4.3, [Mposesenne anaiHia

4.3.1. Man fpons ¢ Maccosot doaed kpewiuws do 01 %

Hapecky Gpomisl saccoil 0.5 1 NOMEWAKT § CTAKAH BMECTHMOCTRIO 250 ca® M pAcTROPAIOT ©
1020 cam® cyvecH KHCIOT npe Harpesaddi. Tlocne pacroopennd godanmaor [0 cv? cepHOll KHCTOTR,
pashapaeniol 11, ¥ BLINMAPMBAKT PACTROP A0 MOAANEHNE Denoro JLIMa CepHol KHCI0TLL

PacToop oNIARIAKGT, ONOTACKHBAKDT CTEHKH CTAaKaHa BOOOH M BHOBL BRIMAPHBAKT 40 MOARIEHHAS
Genoro AuMa cepioi kneaoTel. Ocanok pacToopanT 6 10 cu’ cepioll KMcaoTH, pasbapaeumoi 19, nofan-
AT 1) ca? pacTeEOpa CePHOKHCTOND AMMOHMS M J0NMBAKT BOAOH 10 obnenma oxono DHE cu®. K oxaasnes -
HOMY PACTEODY J00ARIAIOT 57 r TOPHCTOrO HATPHA H NOTEHUHOMETPHYSCKH THTDYIOT PACTEOPOM Map-
FAHUOBOKHCTOTO KATHA 10 CKaYKa MOTeHIMATL.

4.3.2. Tan fpon? © Macengol doded kpesius conge 07 %

Hapecky Gponzel Maccoii 0.5 T OMEWOT B NITHHOBYIO Yaliky W pacTeopawT b 10 cu® asorhodl
KHCHOTE, patbantednoi 101, 1 23 cu’ ropHcToRoIopOIHGH KHCIOTH NpH Harpesanyy. [locae pacteo-
penma gpodasnaot 10 cv’ ceproil kMonorh, pasBanmennoid 1@ 1, H BRINAPHBAKOT 00 NOABTEHHAT GEI0ro
ObIMa CepHol KHCAoTEH. PACcTROR OXIAA 12T, ONOIACKHBAIDT CTEHKH YallKH BOIOoH H BHOBL BEMEpHBAIT
00 MOABRTEHHA DENOro OLIMA cepioll KnenoThl. OcTaror pactoopaioT B 10 ov® cepuoil KHcaoTL, pasbannen-
wod 129, godasmmot 10 oM? pacTeOpa CEPHOKHCIOID AMMOHHA W PACTROP NMEPeHOCAT B CTAKAN BMECTHMO-
CTEID 2530 ca®, gonnBamT Bogol 10 obbeMa oo 100 cM® W Janee aHaTHI NPOBOIAT, KAK VEAIIHO ©
m.4.3.1.

4.4. OdpaboTa peIVILETATOR

4.4.1. Maccoevio Jom0 Mapranua (X)) & npouenTay BHYHCTAT mo qopayie
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¥, = X o0,

"

rae ¥ — obnes pacTRODa MARTANIOBOKHCIOM KATHA, MIPACKOI0BANHMLIH Ha THTPORAHME, cuts

T — THTIp pacTBOpa MapraHUoROKHCIOND KUTHA Mo Mapraduy., rifos®;
o= MACCA HABECKH, T.

4.4 ADCOTMTHRE PACNOAIEHHA Pe3VILTATOR MaPLULEIBHEN OTPeIeneHHl (& — MoKasaTell CXoaH-
MOCTH) He LA HE MPeBLIAaTE JONMVCKIeMLIX 3HAYeHHH, NpHEeleHikx B Tabn, 2.

(Himenennaa penaknns, Hiv, Ne 2).

4.4 3. AGCONRTHEIE PACKOEIEHEA PeIyILTATOR AHATHIA, NONVHeHHEX B ARV palTHUHLIX TabopaTo-
PUAEN WIH IBVE Pe3VILTATOR aHANHSE, NOIyHeHHBY B 0IHOol maloparopuy, He IpH Palaiyuibix VCIOBHAX
(LY — moEazaTedh BOCAPOHABOIHMOCTH ), He 0T HE NPeRLIILATE THAYeHAl, NMpHBeIeHHEIX b Tada. 2.

444, Kowmpoih MOsoCcin Dezyasamnos i

KOoHTRROITE TOMMOCTH Pe3vETATOR AHAAHIA MPoBeasT no FocviapcTESHHEM CTARIAPTHLIM 00paiinam
Ge30MOBAHHBIX BPOHS, ATTECTOBAMHLIM B VCTAHOETEHHOM MOPIAKS, MM COMNOCTARISHMEM pPeIyILTATOR
AHANHIA, NOVYEHHEY QOTOMETPHYECKHM H ATOMHO-a0CopOUHOHHER METOOAMH HIH METOI0M 100aB0K B
cooTReTeTRHN ¢ FOCT 25086,

443 444 (Beegens gonoanATelsno, Wi, Ne 2).

5. ATOMHO-ABCOPELMOHHBIA METO/1 ONPENEIEHHS MAPFAHLIA

5.1. CymuocTs MeTOIR

MeTon ocHopan Ha HaMepeHHy abcopbUMK CEETA ATOMAME MAPrafua, olpasyILHMHCH NPY BBeme-
HHH AHATHIHPYEMOTD PACTEOPA B MUaMA ALSTHISH— BV,

5.2, AnNApaTYpa, PEAKTHER H PACTROPE

ATOMHO-a0CopGUHOHALIE CISKTPOMETD © HCTOMHHKOM HATVIEHHA LA Mapranua.

Kncnora aaotaas no NOCT 4461 u pasbapnensan 1:1.

Kucnora conamaa mo NOCT 3118 1 pasBannenman 111 W pactoope: 2 soomk/om? o1 sons/ns?

CMECH KHCIOT, MOTORAT CHeIy iy obpazos: 0IHH 00EeM KOHUEHTPHPOBAHHOH a30THOH KHCIOTR
CMELIMEBRIOT ¢ TResMA OOBEMAMH KOHUSHTPHPOBAHHON CONAn0i KHCI0TEL

Kucnota drropucrosoaopoanan o DOCT 10484,

Kncnora cepuaa no NOCT 4204, pasbasaennasn 1:1.

Mapranen no NOCT 6008 ¢ macconoil nodeil Mapradna He semes 99 9%,

CTaHmapTHLe PACTBOP:] MAPTaHiia.

Pactoop A roToBAT cAeqvimipy obpazonm: (0,5 r Mapradia pacTREOPSNT Mpd Harpesanwd B 20 cu’
CONAXROH KHCIoTE, pasbapnersodd 111, pacToop OXIAEIAI0T, MepeHOCHET B MEPHVIO KOGy BMECTHMOCTLID
L0000 cv® M JOAHBAIOT BOAOH 00 METKI,

I cw’ pacTeopa A conepent O,0005 r mapraniia.

Pacroop b roroear caegyviaay obpazon: 20 ov® pacTtoopa A mOMe AT B MEPHVIO Kooy BMeCcTH-
socTeie 100 ca®, noBasaanoT 10 oy’ 2 Mone/asM® pacTBopa CONAHON KHCIOTH M H0AHBAIOT BOAGH 00 METKH.

I cm* pacteopa b conepaur 00001 r sapranua.,

5.3, llposesende anannia

3.3.1. das dpons ¢ Maccosod dodel oaoea menee 0,05 % b gpevnis menee 0007 5.

Hapecky Gpomzel maccoil, yEasanmod b tadn, 4, moMewanT B CTAKAH BMeCTHMOCTEIO 230 cw' o
pacTeopsioT B 10 e’ azoTHol kHcaoTel, pasfamtennoll 131 PacTop oxnaxaaloT, NepedocaT B MepEyio
KonGy BuecTHMOCTED 100 cu’ 1 nonuemoT nogoi o Metkn. Tpn sacconoil none sMapradia cosme 0,13%
mepenocar 10 cu® 2Toro pacTeopa B COOTRETCTOVEOLIVIO MepHyio koady (cu. taba. 4). nobamiaoT vkasan-
HE B Tabn. 4 odLes 2 MOAL/IM PACTEODE CONAHOH KHCIOTE H JOMMENOT BOIOH 10 METHH.

HasepaioT aToMuyio abcophLUHG MapradHia o miaMeHH aleTHIeH —BO3IVY MPH LNHHE BOIHE 279 5
i 2801 HM DapaiaensHo ¢ rPRIYHPOROTHLIMME PACTROPAMNA.

3.3.2. fMan fpouz ¢ maccosati doach aioea casitive O, (15 %

Hamecky Gpomiel Maccoil, yEasaddodl n tadn. 4, noMelanT B cTakad BMeCcTHMoCTRIO 230 cu! o
PECTBOPAIT NpH Harpesaddy B 10 oy cvecH KHCaoT, PacThop OXJIMEIAI0T, NEPEHOcaT B MEpHYID Konby
EMECTHMOCTED 100 cu’, ONOMACKHBAKT CTeHKW CTaKAHA pacTROpoM 1 Mofk/iu® colauoll KUchoTe |
DOTHBAKT 00 MeTEH ToH e kMcaoTol, [Ipa saccoroil qjone mapranua cosime 0,15% nepenocar 10 cw?
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ATOMD PACTROPA B COOTEBETCTEVIOWIYED MEpHyH Konbdy (cM. Tabn. 4) 1 J0OHBAKT 10 MeTEH | o/ s’
PACTROPOM COMAHON KRCTOTh .

TaGnmuad

Maccopay Aoy Mapriae - Mucca CHimem 0 BT HAR CrEsem 1 maeeam? Cfuem pacTidepa nmocae
[T HABECKH, T qACTH PACTEDE, cw’ pacTeopa coon Mo pasbamaenns, e’
EHCROTE . i_'!l:i
Or 0,01 po 0,05 1 Bece — 100
Ca 15 » L5 1 1 10 100
e 15 » 60 ih,5 10 25 250

HasepaoT aToMHyIe abcopbUHn Mapradia, Kak vEazano & n. 5 .31,

5.3.3. das fponz ¢ smaccosot doael kpemnius cene 0,00 %

Hapecky Oponasl Maccoil, vEazaniod & tadl. 4, HoMemaoT B IEaTHHOBYIO Y2I0KY | PAacTROPAINT TpH
parpenanin n 10 cyv? asoTHol KHenoTe, pastangenmodl 111, 0 2 cu® TopHUCTOROOOPOIHON KHCIOTH.

Mocne pacteopenns nodaananT 10 cv? cepuodl kucnoTe, padbapnennoil 121, 0 pacToop BEIOEGPHBL-
0T 00 NOABIEHHA DeA0ro AkiMa cepHoll KHCAoTH, OCTAToR OXAKIAKT, ONOIACKHBAKDT CTEHKH 49alllkH
BOOOH W BHONBL BLINAPHBAINT 10 NoARTeH g Georo JLMa cepHoil KHenoTel. QCTaToR 0XTA%AAI0T H PACTRO-
PAIOT B BOIE TIPH Harpesadui. PacTeop NepeHocaT B MepHyio Konby eMecTHMocTL 100 cut u gonunaioT
ronoil go metkn. [py macconoll none sapranua coeie 0, 153% nepenocar [0 ey’ pactoopa B CoOTRETCTRY -
IOIVEDY MEPHYED KOOy (CM. Tabun. 4), 1004819107 VEAZAHHEBIR B T200. 4 00keM 2 MOOE/ 1M PACTEORL COMAHOI
KHCIOTE H J0MHBAIOT BOOOH 10 METHH.

HasepmoT aToMHyIe abcopbUM0 Mapradbd, Kak vEATaHo B 1. 3 3.1,

3.3.4. Hoempoenue 2padyuposouioso 2pagiuka

B opmusanuars 13 IReHAIUATH MEePHLN Kond precTiMocTiin mo 100 o nosvemawT 005, 1L0; 2,0; 4.0;
6.0; 8.0 en® crangapTioro pacteopa b w 2.0; 2.5 3,0; 3.5 1 4,0 ou’ cTangapTUors pacTeopa A Maprania.
Bo poe konbel gobapaawTt no 10 cm® 2 ook oM pAacThopa coNAHOH KHCTOTH W AQMHBEANT Boaoi 5o
METEH.

HMamepsor aToMHyI0 abcopiUHD Mapraiua, Kak veazado s n. 3.3.1. Mo noayde HHbM ZaHHBIM CTPROSAT
PV HPOROY HLIH rpadiieg.

5.4. ObpaboTea peIVILTATOR

5.4.1. Maccoryio 2010 Mapradua (X,) & IpoueHTay BRUHCIZIOT 0o opayae

¥, = £ o0,
m
e O — KOHUSHTPAINA Mapranua, HaiinenHas no rpaavHposodHoMy rpagmiy, cu®;

[ pbkeM EOHEMHOID PACTBOpA MpOo&n, oM’
i — MACCH HABECKH. COOEPMAILANCA B KOHeMHOM obbeMe CTROpa Npodsl, T

3.4.2 ADCOOINTHEE PACKORIEHHA PE3VILTATOR Napa/Uie]bHEX onpedeneHul (@ — nokdsaTent cxoam-
MOCTH) HE I8 HH Ll MPeRBIUATE JONVCKAEMLIY SHAYSHHH, npUBeIeHHLIX B Tabn. 2.

(Hamenennas penakuma, Him, MNe 2).

5.4.3. ADCOMMTHEIE PACKOXIEHHS PEIVILTATOR AHANHIA, MOIYHEHHBIY B BV PAITHYHEIX J1a00pETo-
PHAK, WA IBVX PeTYILTATOR AHATHIL, NMoAvHeHH BN B o0HoH JabopaTopid, HO NPH PATTHYHBY VEIOBHAX
([} — noxazartenls BOCOPOMIGOIHMOCTH ), HE DO HE MPeEBIUATE SHAMEHHN, MpHEeIeHHEIX B Taba. 2.

344 Konmpoih MOSHOCTHLE PEIVARR QI S iiig

KoHTROIE TOMHOCTH PeIviLTATOR AHAAHIA NPoReIaT o FocyviapcTEeHHLIM CTAHNIAPTHLIM obpaiiam
Oe30N0BAHHBIY DPOHS, ATTECTOBAHHEM B VCTAHORIEHHOM MNOPAIKES, HIM COMNOCTABIEHHEM pPeIvILTATOR
AHAMA3A, NOIVHEHHEY ATOMHO=A0C0pGUIHOHHLIM M DOTOMETPHYUSCKHM WIH THTPHMETPHYECKHM METOIAMH
B cooTpeTcTERl ¢ NOCT 23086,

5.4.3, 544 (Beenens! SononmETensno, Maa, Ne 2).,
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