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INpeoscaosHe

I PAIPABOTAH MexrocyiapCTREHHEIM TEXHHYECKHM KOMHTETOM Mo cTadmapriaanns MTK 145
aMeTonsl KOHTPHONA METANAOOPOIYVELHH

BHECEH lNoccranzaprosm Poccuu

2 NIPHHAT MexrocviapiTheHHLIM COBETOM M0 CTAMOAPTHIALHEH, METPOIOTHH H CepTHHHEALNNA
(mpoTokon Mo 21 o1 30 smaa 2002 r)

33 NPUHATHE NPOTOIcCOBLTH:

Hanmenosanme iy ZipoTna Hanwenominme HnuaHasHore ORriHa e CTOHSGPTRSLIEIENN
Pecnviumxa Apsesin ApPMroOCCTRHAART
Pecnybumxa Benapyes Foccranaapr Pecnybankn beaapyes
Kupraackas Peenybanka K niprescran mapr
Pecnyimmks Monaoss MangoewcrangapT
Pocewiickan Oegepaunn Foccranaapr Poccun
Pecnvinmka Taskuxucran Tamsukcranngapr
TypesenucTan Mnasroccayaba « TypxseHcTAHIAT TR RS
Pecnyviumxa Yabeknoran Marocoranwmapr
¥rpanna Focoradaapr YepanHe

3 MocTanonnenHes FocyIapecTReHHOND KoMUTeTa Poccuiickoll Mezepalimi No cTanaapTHIALNNE |
smeTpoaorud ot 11 cewtabpa 2002 r. Ne 33 ]-cT mexrocyaaperneH el crannapr MOCT 123582002
BREIEH B AeACThHE HenocpeIcTReHHO B KauecTRe MocVIapcTREHHOro cTanaapta Poccuiickoi dhenepa-
wHH ¢ 1 oseas 23 T

4 B3AMEH IOCT 12358—82

Hacroammii cTAHIAPT HE MORMET DBLITE TTOIHOCTEID HAW YACTHUYHGO BOCOPOHIBEIEH, THRGAKHPODAH W
PACIPOCTPAHEH B KauecTRe ofMuHaTEiore HITanHa Ha TeppuTopid Poccuiickoil Menepaumnn Gea paspe-
wenud Nocerannapra Poccum

@ HMINK HanarenscToo cranaapron, 2002
2 CTAHOAPTHH®M®OPM, 2008
[lepenamanse (MO COCTOSHMED Ha anpeib 2008 r.)
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r o ¢ ¥ 1 APCTBEHH B H C T A HIAPT

CTAIH JETHPOBAHHKIE M BRICOKOJIETMPOBAHHBIE
MeToas ORpeICIeHRs MBILAKA

Alloved and highalloved steels.
Methods for determination of arsenic

Mara naenenan 2005—05—01

1 ObaacTs NpAMEHEeHHA

HacTodauui cTadgapT VeTAHARTHEAST HETUIAMEHHLH aTOMHO-atCopbUMOHHLTT (NPH MaccoBOH Tone
Mednreaga ot 0,0002 % 1o 0,01 %), doromerpiyeckHil (npy Maccosoiil aome Mumsaxa or 0,002 % oo 0.2 %)
H MOTEHUMOMETPHYECKMI (NpH MaccoBoil moade Melneaxa ot 0,05 % mo 0,2 %) MeTonR onpegeneHus
MBIIUEAKA B AETHPOBAHHEX H BLICOKOIEMHPOBAHHEX CTANAX.

2 HopmaTHBHBIE CCBLLIKH

B HacTodALeM CTaHAapTe UCMONLE0OBANE CCRUTKH Ha CNeIyvInUiHe CTAHIART!
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B39 Menws. Maprnr

197377 AHrHAPHD MBIULAKOGBHCTIH. TeXHMUeCKHe YCI0RHA

F11E=T7T7 Kucnota conaHad, TexHHYeck e YCIOBEHA

]?E!H—?‘J' Anmuar pogHei, Texuuueckne Yeaomssa

F3T65—T8 AsuMoHHA MOTHOIEHOROKMCARH. Texuuveckne VvoenonHa
416074 Kanuii GpoMucTiil. TexuHueckie yeIonHa

420477 Kucnora ceprasn. TexHudeckHe VCIonHs

437877 Harpusa riipookch. TexHHYecKHe Ve T0nHA

445774 Kanui OpoMUOBATOKHCILIN. TexHHYecKHe VeIonHs

446177 Kucnora azorHad. TexmHYeckHe yeIonHA

545679 THAPOKCHIAMIHA THAPOXIOPAL. TeXHHIECKHE VeInnns
381777 Kucnora suuHad. TexuHuyeckHe yCIOBHA

b4l T4 [Nuapasum cepHOKHCTLIN

062 —67*% COMpT HTHAOELIA pekTiukoranuLEil. TexuHdeckie yeiaonms
635280 Kucnora oprofgoodopian. TexuHMeckle VeIoEHs

94978 Kounom kaMeHHoyToaLHLIE, TexHHYeckie veaonus

1015779 Apro razogdpaidkifd ¥ KHakii. TexnHueckie yeaonHua
11125=K84 KHCAoTa a30THAA GCoD0i YHCTOTE. TeXxHnYecKHe YyCaoRHA
14204 —6Y9 T[pubop 18 oTIeneHnd MENUEAKA B CTANAY, YVTYHax M cromapay. Texunueckue

1426177 Kucnora conaxan ocoboil aucroTel. TexuyueckHe yCIoBHa

1426278 Kucnorta cepuan ocoboi yHcToTE. TexHHdeckie yCloRHa

1R300—=K/7 CnHpT JTIWIOBLIH PEETHHHEORAHHEN TEXHHYeCKHH, Texnnueckie yeaoaHAa
1952274 Ammonuil pogadnacTE Texamgeckii, TexuHueckie yeiaonmsa

24147 <50 AnMHAK BOAHLIH OCcOBo dUCTOTEL, TexHHUYeCKHe YCIORHA

2H4T 3 Yyryi, CTATL, (peppoOCIUIaBsl, XPOoM, MAPraden Metaiandeckie. Oomwre tpebona-

HHH K METOOIM aHAIHER

* Ha reppuropas Poccwiicsoi @epepamsn aeiicrayer DOCT P S1652— 2000,

Hanaeme odeumanease
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3 Odwue TpebopaHua

O6wme TpebomaHMA K MeTodas aHatnia — oo NOCT 28473,

4 HennamenHwsiii aToMHO-30COPOUHOHABI METO] ONpeleIeHHA MBIILAKA

4.1 Cymmpocts METOAA

Metog OCHOBAH HA HIMEPEHMH SHAYEHHA MOTAOWEHHA PeI0HAHCHOID HAMVYeHHA CROGOIHBIMH
ATOMAMMH MBIULAKA TPpA AIHHe BOAHE 1937 Hm, O0pasyiUHMHCH NPpH BEEIZSHHH AHATHIHPYEMOIo
PACTROPE B MpahHTORYVIO 84,

MENUEAK OPpLABapUTe]Eio OTOETAI0T JHCTHANANHSH OT OCHOBHEIX KOMOOHEHTOE CTANH B BMOS
TPEXXAOPHCTOND MBILLAKA HI COMTAHOKMCIOND PacThopa B NMPHCYTCTEHH CEPHOKHCAOMS FAOpazHHa W
GROMICTOTD KAJWE HIH OCAROeHHEM THOAISTAMWIOM B BHAS cyIbhuia & 0.5 soak v’ cepHokHeIoM
PACTROPE B APHCYTCTEHH KEOLIEKTOPRA VLM Mend ¥ BHHHON KHCNOTE B KAYECTEE KOMILIEKCOODpaty-
HOLETD BELeCTE.

4.1 Annaparypa. peAKTHOEL, PACTEOPLI

AToMHO-A0CopOUHOHHE cOekTPOOTOMET CO BCSMH TIPHHALTEEHOCTAM, CHADREHHLI rpadinTo-
BEIM ATOMHAEITOPOM.

Jlamna and onpeneiediA MbII LK.

Mugponumerey BMecTHMOoCTE 20 1w 50 micoud,

Apron Becokod yucToTi no FOCT 10157 v cvech aproda ¢ 5 % nogopona.

ANTMapar 106 oTIeTeHdd MenusArka no DOCT 14204 wnd nodors apyrors THTE.

Kucaora conamas no FOCT 31T1E wan DOCT 14261 » pasGasnensas 1:1.

Kncaora azoraad no NOCT 4461 wan DOCT 11123 1 pasGapnessas 1:1.

Kucaora ceppas no NOCT 4204 wam NOCT 14262, pasbasaennan 111 w pacroop 2,5 smonk o’

kucaora oprodwcdopiias no DOCT 65532 w paadamnenas 101,

Cwmeck comaHoil ¥ azoTHoil kuenoT (3210 k 150 cu? conamoii kucnoTer aobasnsoT 50 cm® asoThoi
KHCAOTH M NepeMellHBAInT, TOTORAT HEMOCPelSTReHHO Nepel NpHMeHeHHenM.

CMeck COOAHON H a30THON KicaoT, pasGammensan (1:1): k 150 ey’ conanoil xicnoms poGarmsoT 30 cw’?
asoTHON KiHcnoTeL 200 oy’ Boakl H NepesMellnBaloT; TOTORAT HENOCPeICTREHHG Nepel NpHMeHeHHEM.

KucaoTa punuad no FOCT 3817, pacteop 300 rfmwd,

Animuar pogHeii no FOCT 3760 waw NOCT 24147,

Muapokcwrasman ruapoxnopun no FOCT 3436,

Aninionil pomandetsii o DOCT 19522, pactoop 30 r/om?,

Kol Gpomucteill no DOCT 4160,

Harpua runpokcun no FNOCT 4328, pacteop 50 riew’.

[MMapasid cepHokHciILil no NOCT 5841,

Kemaon no NOCT 9949,

THoaueTaMHI, TEPEKPHCTALIMIOEANHELIN B KeWioae, pacteop 20 r/me?,

MepexpucTatnsumg THoaueTamMuaa: 30 r Tuoaueramuoa pacteopsior B 100 cw’ kewnona npu
B3890 "C npu nepeMemnpanyy. Bepxnuuil caoll pacToopa OCTOPOMHO CAHBAINT B CVNoil CTAKAH DMECTH-
mMocTEo 600800 cv®, B crakan ¢ octatkom npaammmor 100 cw® Kouaona M CHOBR PACTBOPHIOT NPH
B3—00 "C. Bepxuwii cniodl pacTeopa THOALETAMMILA CTHBAKT B TOT e CTAKAH BMECTHMOCTRIO GO0—E00 o,
Onepaurio NposoaaT 4—3 pas, Octatok sEGpackBanT. TNonmvae sl PACTROD OXTANIANT B MPOTOYHOI
pode. BLinasuike KpHCTALE THORUE TAMHLE OTHHALTPOEREAKT Ha BopoHKyY boxnepa ¢ apvsa GHALTRMH
afienad NedTas. KpHCTALTL NPoMBIBAKDT 2—3 pata KCHIOIoM, BLICYIIHBAKDT Ha BOLTYNE.

Mene sapxkn MOOGK mo [OCT B39,

Menxk azornokucian, pacteop 001 rfes® 1 r Megs pacTBORIIOT NPH HarpeBanu#d B 153=20 cu?
a30THOH ¥ucnoThl {1:1). PacTeop KAMATAT 0 YOANSH M OKCHIOE A30Ta, OX a3 08107, pasbanTaioT Bonod 1o
L0 e 1 e peMEelL M BRI,

Aeneio MeTALIHYECKOE, OC. Y., KapboHRILHOE,

YHHBepCadLHAd WHIHEATOPpHAA oyvaara, pH 1—=1.

AHMHAPHI MEIULAKOBACTEI Mapkn «papuurposanieifis no FOCT 1973,

Harpril MeIULAKOBHCTORHCARE opTo (Na,AsO, - H,O)

CTanfapTHLie pacThOPBL MEILILAK.

Pacteop Ac 0,132 1 MLINLAKOBHCTONO AHTHAPHIA PACTBOPAIOT B 5 cM? pacToopa MHAPpOKCHIA HATRHA,
pasfarnsior sogod ao 200 ov® w npafasnsior cepuyio kucaoty (1:1) oo weiftpaasHoll peaxumu no
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VHHBEPCATRHON MHAHEAaTopHOH Gysare. Pactnop NepeHocAT B MEpHYVID KOO BMECTHMOCTRIO | am?,
AOMHERIOT 10 METKH BOIOH H NepeMelliMBaKT.

[NpHroToRNEHHE CTAHAAPTHOND PECTRODA HI MLIUNLTKOBHCTOKHCTOS HaTpus opTo: (L2801 r sMuiss-
KOBHCTOKHCIOTO HATPpHA opTo pacTeopsaioT & 200 cm® soawm, npuGammaior cepuyie kucaory (1:1) oo
HERTPUILHOH peakuHn N0 YHABEpCATLHON HiIHEaTopHod Gymare. PacToop NepeHoCHT § MepHYID Kooy
BMECTHMOCTEIY 1 am™, JoMHBIIOT 10 MeTEH BOLOH M 1EPe MLl BT,

| cw? cranpaprioro pacteopa A cogepaxut 00001 r MumkaKa.

Pacteop B: 10 cm? cranaapTHOro pacTiopa A NMOMeIUAKT B MEPHYID KoIdy sMecTHMocThI0 100 ca®,
AONHBRIOT 0 METKH BOI0H H nepeMelllHBawT,

| es® cramnaprioro pacteopa b cosepsut (00K r MBLAKA.

Pacteop B: 10 cux? cranaaprioro pacTeopa b noMelanT & MepHyle Koaby uecTHMocTso 100 cm®,
AONHEAIOT 00 METKH BOTOH M MepeMeliMBiinT, MOTORAT HENOCPEICTRSHIG Mepe/l MPHMEHEHHEM.

| ex? crannapTaoro pacteopa B copgpsar 0000001 r Memsska.

4.3 [Iposencune anainia

4 31 [NpraroTonie e HCNBTYEMOID PAcTROPA

4.3 1.1 Orgensnse MEIILAKD THCTHAALMHEN B DHIE TPEXXIOPHCTOND MEILEAK

BapeliveaioT HABSCKY NPo0L B COOTHETCTRHM ¢ Tabnuuel 1. PeavieTaTil BEESIIHBAHMEA B MpaMMax
FAMHCLIRAIOT C TOUHOCTED 00 YeTRERTOrD IecATHYHOND IMaka. Hapecky NOMEIWAKT B CTAKAH {MITH Koaov)
BEMecTHMOoCTEI0 230—300 cu®, npiansawt 30 ca? cvecH coaanoil u asotroit kuenor (3:1), 20 cwm® cepuoi
ercaors (11 1 10 en® oprodocdopioil kuenote (101,

Tadnuua 1
Muoccosum zoau B I LAKD, = Mucea HANCTEHA, ACIMEBITHAY Y3CTh Pl TEAFE. HE.‘IM“
O 00002 mo 0,00 ascno. 0.5 S
Ca, 00001 = 0002 = 1.25 ]
e L0002 « 0005 « 0.1 1]
o 0005 w 0,0 " 1.1 el

Crakan (WiH K0AGy) HAKPEBAKT YacOBRM CTEEI0M H PECTEOPAINT HABECKY MNPH yYMEepeHHOM
HarpesaHHK. Yaconoe CTerIo onalackHBEAnT HeDoIbIIHM KONHYECTEOM BOALl B BLMAPHERIOT PACTROD 10
HAYATA BLEAEKEHHA Napon cepHoll kucioTel [locne oxnasienus octopoxno gobastawT 30 cu? conamoil
EHCAOTE (121} W nepeHoOCAT pacTBOp B KONGY A0A OTISIEHHA MBIUBAKZ. K pacToopy nodaandmwT (0,3 1
OPOMACTOrD Kandda, (L3 © CepHoKMcIons MAPAIAHE B MeLIeHHO ZHCTHRLTHPYIOT TREXXTOPHCTRH MEILLAK
B ATNapaTe 108 DHCTHALTANHE npi 110120 "C & koabonarpesatene. QHCTHLIAT CODHPAIDT B CTAKAH-TIPH=
EMHHE BMecTHMOCTEIO 100 cm?, conepaammi 10 cv? poaw, JHCTHIUALMD TPOOOTKANT 00 TEX Mop, MoK
B MPHEMHHE He nepeiiner 1,-"3 nepeoHadLIbHore ofbema. K auerwunaty npuGamnsaot 10 ov® asorHol
EHCAOTEL

4 31 1.2 OrnenenHe MBIILAKA OCARIEHHEM B BHAS CYTL{MIA THOMLE TAMMIOM

BapelMBaoT HaBecky NpohL B COOTEETCTEHH © TabmHued 1. PesvikTaThl BIBSIIHBAHMS B IPAMMax
SAMUCBIBAIOT © TOYHOCTED 10 YeTRepTors JeCATHYHOMD 3Haka. Hapecky NMOMeamnT B cTakal (WiH Koady)
BEMECTHMOCTEIO 250300 ca?, npunummor 30 cv® esvecH conaioll W asoTHoll kuenor (3:1), HAKPEGAKDT
CcTakad (HAH Koaby) 4aconby CTEEIOM H PACTEOPAINT HABESCKY MNPH YMEPeHHOM HATPEBEAHHM, OXTARIRIOT,
CHHMAKT YACOBOE CTEKID, ONOIOCHYE ero HefoaulimmM KomudecTsoM Boawl [puaneawr 20 cw? ceprod
KRCAoTE (111} 0 BLINAPHEAIOT PACTROP 10 HAMATI BLEOSTEHHA Napos CepHOi KHCIOTE, OXTIAMnT. Conmu
pacTROPHOT B 40—350 ¢yt poOL MPH HArpEBAHKK. NpWIHLBaNT 10 cu® pacTeOpPa BUHMON KMCIOTE. PACTEOD
HATPERMOT B Tedenne 3—10 MuH, oxiaknawT, aodanmaoT aMMuaka 1o pH 5—9 no yHHBEpCanLHOMY
HMHAHEATORY M HATPERAIOT PACTROP B TevgHHe 1520 mun npu 90—95 “C 1o moauoro pacTRopeiind ocaika
poaLhpaMoBoll KHCIOTH, OoXtasaaor. K pacteopy npuamemor ceproll kucnots (1:1) oo pH 2 no
vEHBepCAILHON HHaHKaTopHol Gymare # 10 cv? g mabemok, sonneawT pacteop 1o 180 es? | warpesawr
oo Kunennd. OCToposHo IoGapiainT 2—3 r riipokCciIaMuHa FTHIPOXIOPHOA W KMOATAT PRCTROR 00
MOAHOTD BOCCTAHORTSHMA #Enet (Mo peakiiy ¢ polaHHcTeiM avvonnes). [NpubantawoT 10 cq? pacteopa
THOAUETAMHEA, | cM® PAacTBOPA AOTHOKMCNON MelM., BRISPKHBAINT PACTEOPR ¢ BLITIABIIHM OCATKOM
cybdHaos B Tevenre 10—15 MHH Ha TETUIOM MEecTe TUIMTEL, npubamnmior ewe 10 om® pacTeopa THoauUe-
TAMWIA, OCTARHIOT CToATE npH E5—00 “C 30—40 mun n ooaxamor. Yepes 4— 18 v ocanok cyimpzon
o ETPORLIRAIOT Ha asa denerpa «Beman nenTas, npospBaeT 6—7 pai xoaonsoil sonod. DunsTpar
orfpaceiianT. Ocagok Ba GuiaeTpe pacTsopainT b 3040 cv® (nopumasy o 10 cm?) ropayeil cuecH
COAANOR 1 a30THOH KMenoT, pasBanneriodi (1:1), 1 npoMeeoT deasTp ropageid sonof 3—4 paza, cobupan

k!
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(PWILTPAT W NPOMBIGHEE BOAEI B CcTakal (WIH Konfy), B KOTOPOM MPOROAWIOCE ocamnende. DHILTH
OTORACEIBAIOT.

4 32 CneTposMeTpHueckos HaMepeHie

Menuimvesedii pacTeop, OpUroToRIeHHB mo 4.3.1.1 wan 4.3.1.2, punapusanT Jocyvxa. Cold pacToo-
PAKOT NPH HArpeBaduy B 5 ey’ asomioil kucnore (1:1), nakpeieas crakan (MR KoaBy) YacOoBEM CTEKIOM
M OMTARIA0T. PAcTBO) NepeHocaT B MERHYI0 KOAGY BMECTHMOCTEID 25 o, BonunaioT poaod no MeTEH u
nepeseninBaT. OTEHpanT MUKPOMHNETEOH aTHKBOTHYIO HACTh pacTROPa, pasiyio 2050 o’ (Tatam-
ga 1)y, GEOEAT B rpafUETOBYI0 NeYb W (PHEKCHPYET SHAYEHHE OOINOWEeHHA PeIoHAHCHOMD HIy4eHa
CROGOIHLIME aTOMAMH MEIIEAKE NpH AauHe soadsl 1937 us. 0 masepeiss oTGUpainT He MeHee Tpex
AMHEBOTHEX dacTeld pacTeopa. [leds NPpOEHTI0T NPH MAKCHMATLHON TEMIEPATVRE B TE4YeHHe 5 C.

Macoy MBIILAKA HAXOTZET [0 FPAIYHPOBOMHGMY FPaHEY © YUeToM NONPaBkH KOHTPORLHOMD ONLITA,

4. 3.3 [Noaroropka npasopa K HIMepeHHD

Bxuouenne npubopd, HACTPOHEY CNEKTPHDOTOMETES HA PE30HAHCHOE HINYYEHHES, PeryIHpoBKY
Oroka ynpasneHuda, ROk anToMATHIAUHE MPORBOANT COMTECHD MHCTPYEIHE, NpUnaracsoll K npadopy.

YVeaonus OnpereteHHs MBIILIE:

AMATHTHYSCKAA THHRS (A) — 1937 uw;

COSKTPANLHAA WHpHHa wead — 0.7 1M,

BREMHA BHCYIIWBAHMA npi 143 "C — 13 ¢;

BREMA paiToReHws npd S "C — 12 ¢;

BPEMA aTOMMIAUHE npH 2250 "C — 5 ¢

PEXRHM MHEPTHOID Id3a — MHHHMAIBHEI C OTKIOMEHHeM Ha CTAIHH AETOMMHSALIHN.

434 [MocTposHde MPaIVHPOROYHOTO Tpadireka

B crakams (MaM KonGel) suectTHMOocTbie 250300 cu® noMemanT Hapeckd kaplodHnLHO0T0 Heled
B KOMHYECTES, COOTBETCTBYIOWIEM Macce dHaseckn npodel (Tabiamua 1), H OTMEPEHHLIE EOAHYeCcTBa
CT2ZHIApTHOrD pacTiopa B meinuesaga (Tabanna 2).

Tatnuuwa 2

Muaccosan nony WK LIMEs, % DEwem crananpriors pacroopa B weaursnka, e’
O 00302 oo 0,005 sscasm. 0,00 1,00; 2 i0; 3,00 4.00; 500
Ca 00005 « 001 = 0,00, 2005 4 0 &, 8.00; 10,00

Bo pce crakadil NPUANGAIOT KHCIOTH, KAK NPH PACTROPEHMHH MpofLl, W Jaiee NOCTYIENT, KAk
viasamo o 4.3.1—4.3.3.

M3 apaueHsa onTHYECKDH MIIOTHOCTH AHATHIHPYEMEN PACTHONOD BEYHTAIOT IHAYESHHE ONTHYeCKO
IOTHOCTH  PacToopd KOHTPOIBHOro onerta. [lo dgafiiedssiy 3HAYeHHAM  ONTHYecKol TUIOTHOCTH |
COOTRETCTRVIOWINM HM MACCAM MENULAKS CTPOAT MPAIVHPOBOYHEBIE rpadii.

5 @oToMeTpHYLCKHIl METOA ONpeleeHHs MbILIBAKA

5.1 CymmocTs METoIE

Meron ocHoBaH Ha OOPAZOBANHH CHHEND MLEAKOGBO=-MOTHDIEHOBOIO KOMILICKCE B PeIyvILTATE
EEMMOIeHCTEHA MATHBANEHTHOTD MBINEAKA ¢ MOTHOISHOBOEMCILEIM AMMOHMEM B NPUCYTCTEHH BOCCTA-
HOBMTENA — CEPHOKHCITOND MHAPAIHHA HIH AcKopiHHOBOH KHCIOTEIL.

MENUEAK OpLABapUHTENENG OTASTAKT OT OCHOBHEIX EKOMOOHEHTOR CTAIH OHCTH/LUIAULHeH B BMOe
TPEXXTOPHCTOND MBIULAKAS H3 COMAHOKHCIOND PacThopd B APHCYTCTBHH CEPHOKHCIOND HIpasHHa W
GROMHCTOTD KAUTHHE MIH OCAMNSHHEM THOAUSTAMMWIOM B BuIe cynbdmna v 0.5 smoan/om’ cepHokMcIoM
PACTREOPE B NPACYTCTEHH KOWVLIEKTOPA CYAL(AIE MEeaH ¥ BHAHON KHCIOTE B KaUecThe KOMILIeKCooipaty-
IOETD BeLIECThA.

5.1 Anmaparypa, peaKTHBGL, PACTRHOPLI

CrekrpogorosmeTp HIM QOTOMIEKTPOEGAOPHMET CO BOEMH MPHHALTEHHOCTAMH.

KucaoTa xnopHas, 4., mmotHecTso 1,51 rfes®, mnn w.n.a., motHoeTs 1,22 ries?

Coupt atuaoesiii mo FOCT 5962 wan DOCT 1R300,

Aninioigli sonuboeHopoKeaeri o FOCT 3763, nepekpHCcTALTHIOBAHHEN U3 CIIHPTOROID PACTHODA.

[NepexpHcTalanIalHa MOTHEIEHOBOEHEIOMD aMyoHns: 2500 r Monnire HOBOKHCI0MD AMMOHHA pac-
TEOpAINT B 400 cv? mogs npu T0—80 °C. Nopaudil pacTeop MHALTPYVIOT Yeped hHNLTH «CHHAA TeHTas &
crakan, conepawanmit 30 cv? sriaororo cnupra. PacTeop oXmasianT o BRUIEMAHEIIOT B IPOTOMHOH BOde
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BTedende 1 4. Beinasuine KpHCTATHNE OTRHILTPOBEBAIOT Ha BopoHEy Broxaepa ¢ pHILTPoM «0e/1am IeHTas,
Kpuctamnsl npoMusanT 2—3 pasa 3THAOBBM CIHPTOM nopumasi oo 20—30 cm® u seicylumeaoT Ha
BOBIVNE.

Asaonnil monHBzenosokHcastil, pacteop 10 r/ov? B cepuoit Kucaote 2.5 mMonb/mut.

Iuapainn ceprokscenniil, pactrop 1,5 r/an’,

MonnGaaTo-ruopasHHoBan PEAKIHOHHAA CMECh! B MEPHYIO KOOV BEMECTHMOCTRIO | 1y npuansaoT
100 em? pacTeopa MOTHGIEHOBOKHCIOND SMMOHIEA, paibannaoT moaoid no ofnema 900 o, ooGanngoT
10 cx? pacTBopa CePHOKKCIOI0 THAPATHHA, JOTHBAIOT BOIOH 10 METKHM W NEPEeMELIHEIIOT, PEAKLIHONHY
CMECh NOTOBAT B JeHBL MPHMEHeHHA,

XAOPHOMOMUBIATHLH pearTHE: § © MOTHGISHOBOKHEIORD aMMOHHA pacTopaioT & 100 ey’ Boasl npu
HATPeBIHHH, OXTARIA0T. JaTeM B MepHVIO KO0y BMecTHMOCTE | av® npwaksaiot 500 oy’ soaw, 280 cu?
AIOPHOE KHCA0TE Yia wam 230 on® xopHoil KHCIOTE XY, M MOCTENEHHO MPH TePeMEellHBAHNH BROIET
PACTROP MOARGICHOBOKHCIOND aMMOHHEA, PacTBop DOJHBAKT BOJ0H 10 MEeTKH W NepeMellMBAKT, TOTOBAT
B Q2HE TIPHMe HEHHS.

K#caoTa acKopGHHOBRA, PACTBOR 5 I/OM’; MOTOBAT B AEHL PHMEHEHHA,

OcTaneyeie peakTHERL, ANNAPETYPAa W PACTROPLL — o 4.2,

5.3 [lpopenenne aHLTHIa

331 IIpRroTomiedie HCNETYEMOro PacTBopa

HanelrHBaioT HABSCKY NPOOLE B COOTRETCTEHH ¢ Tabnuuei 3. PesyvibTaThl BIBSIIHBAHMA B IPaMMax
SAMHCEIBAIOT ¢ TOUHOCTLIY 00 4eTBePTore IecaTHYHOrD JHaKa. Hapecky nosemarTt B cTakan {HIH koady)
BMECTHMOCTEIO 2500—300 cnmd.

Tabasmua 3

Macconan poas wmwsaka, % Macen Hakeckn, 1 Paibunsenue, cm’ HHnew J'.I“xm?.l"!m!a“"m
pACTHOPD, M
O 00002 ao G005 axomioe. I — -
Ca. 0,005 » 0.0] @ 0.5 - —
= (L01 » 0,02 » 0,2 —_ -
= 002 « 005 » 0,2 50 25
= 005 = 010 ® a2 S0 10
= 010 » 0,20 * 02 50 3
Adanee nocTynaoT, kak veasano s 4. 3.1, 4311, 4.3.1.2, otoenasa MuIIUEAK OT OCHOBHLIX KOMMOHEHTOR

CTATH B BHAE CYAL[ILIA THOAUSTAMMAION HIH THCTIWLIALHET.

Menemyesulii pacToop, TEHrOTORTEHHE o 4.3 1.1 pny 4.3.1.2, sunapusaioT 1o oisesa 30 —40 cad.

[Mpx Macconoii gone Musara or 0,02 % 10 0.2 % pacTeop NepeHocHT B MEPHVID KOGy BMECTHMOC-
TeIe 30 cw?, JOOHBAIOT 40 METKEH BOAOH M MepeMellMBANT. AJWKBOTHYIO 4acTk pacTeopa 25—5 o’
(Tabamiua 1) NOMEAKT B CTAKAH BMeCTHMOCTER 100 cm®,

K pacroopy nofapnaior 2 oM’ xiopHOoi KHCAOTH W BRIMAPHBAKT 10 NOARIEHHS MAPOE XIOPHOIN
KHCAOTE.

Ilpeavnpexienne. HelLIA I0NYCKATL KOHTAKTA Napol XIOPHOH KHCAOTE ¢ OPraliiMecKEMIE MaTepH-
AlaMH, aMMHAKOM H MApaMH 330THCTON KHCIOTLL.

CTeHKEH CTAKAMA ONOARCKHENOT BOIOH H NOBTOPAIOT BRMARHEAHKE 00 NapoE XI0PHOH KMCIOTEL.

5.3.2 CnexrppoToMETPHYSC KO HAMEPEHHE

5.3.2.1 OnpeneaeHne MEILTED ¢ MOMTHOIATO-THAPATHHOBON Pkl MO HOA CMeC LD

K ocratky, nomyaennoMy no 330, npuaksant 20 ov? sMonHGIaTo-rHapazHHonoid peakuHonioi
CMECH, CTAKAH HAKPEIBAKDT Y3COBLIM CTEKIOM W HATPELAIOT Ha KMnAmel poganoi Game 10 wmn. PacTeop
OMTCKOAKT, MEPeHOCAT B MepHYIo konby msecTHmocTsio 50 cw®. CTeHKH CTakaHa M 4acoBOe CTEKNO
OMOIACKH BAKT MOIHBIATO-THAPRIHHOBOH peakiiHONHOH CHeCLID, colepaHMoe MepHol Konbil JOmHGAKT
A0 METKH JTOH #e peakKUHOHHOH CMECEID B MepesMellHBaloT,

Yepes 30 sHE H3Me pEIOT ONTHHECK YR MIOTHOCTE OKPALLEHHOMD PACTRORE Ha CReKTpodoToMeTpe npH
THHE BOAHL 840 jav e Ha (oToNeKTROKOIGRHMETRE B 00NACcTH cReTonorIomenHa ot 73 mo 900 pm,
ToamuHy MormolUasiers CeeT ciosd BRGHPaT TakHM obpaton, 4To8 TOIYYHTL ONTHMATLHOE IHAMEHHE
OITTHHECKOH IIOTHOCTH.

B aduecTse pacTBOPd CPARMEHMS HCIOMLIVIOT BOOY.

Macoy MBILILAKD HAXOIAT N0 FPAGYHPOBIMHOMY IEsDHEY © YUeToM MTONPapkH KOHTPOILHOMD ONLITa.
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5.3.2.2 OnpeneieHie MBILIKD ¢ CTOPHOMOTHDIATHLIM PeakTHROM

K ocratey, noavgennosy mo 531, npunuesior 20 od? owopHoMonubIaTHOrO peakTHba, 1 ow?
PACTEOPS CEpUOKHCAOND THOpasHHa WK 1 cw? pacToops ackopfUHOBON KHCTOTLL, MepesMellMiaeT M
HATPeRIoT PAcTROp Ha KHIsueid sonauoid tane B Tederne [0—=13 sy, PacToop OXI12EIM0T, TEPeHOCHT
B MepHYID Kondy BMecTHMOCTEIO 30 cM®, JOJIHBMIOT 10 METKM XIOPHOMOIMGIATHEM PEAKTHEOM W
Nepemell BT,

ONTHYECKYIO IEI0THOCTE OKPAIIEHHOT PACTROPE HIMEPAKT HA CASKTPOMOTOMETRE NMPH LTHHE BOSTHLL
B0 v W pa QOTOAEKTROKOIORHMETRE B 0OIACTH CRETONpOnyCckama or 730 1o Q00 1M,

TomHHY NOrOILAKIIErs CEET CNofA KIOBETh BRIGHDAIOT TakHsM obpaszos, Y4To0L MOOVUHTE GNTH-
MATLHOE 3HAYEHHE ONTHYSCKDH TIOTHOCTH,

B kadecTne pacTBOpE CPATHEHMS HCMOILIVIOT BOgy.

Maccy MBIILAKA HAXOIAT 00 FPAIYHPOBOMHGMY D HEY © YUeTOM MONPABKH KOHTPOALHOND OMNBITA,

5335 lNocTtpoende rpaayHpoBOUHOTO rpafika

B cTakamil (MM KONGED BMECTHMOCTLE 250—300 e’ noMelaioT Haneckd KapfoHMnLHOTo Menesd
B KOUTHUECTEE, COOTRETCTRYIOWIEM MACCE HapeckH npobi (TabnHua 3) W OTMEPEHHLIE KOAWYECTES CTAN-
JAPTHOMD PAcTROpa MEIBAKA A wan b (taGanoa 4).

Tabnmua 4

Muccosas qoau sekinkukn, % Hanuenomaiiie craszapriors Crbew CTanIapTHOrG pacTuop, cu’
PHCTHORE M 10 ERED
O Q2 o 0,02 sroeos. Pacreop b (0,060, 1,00; 200, 3,00; 4,00; 5,00
Ce 002 » 0,05 = To e 0,000 2 000 4.00; 6,00; 8,00, 10,00
e 05 = 010 o« Pacreop A 0,00; 0.50: 1.00; 1,50; 2,00; 2,50
e 000 e 020 e T e 0,00 10 200 300 4,00; 5,00

Bo nce crTakadld TNPATHEANT KHCIOTE, KAK NPH PACTEOPEHHH TpobLl, W 0a7ee MOCTYIAKT, KAk
viazamo B 5.3 1 w0 532,

Mz apauerys oNTHYLCKOH IIOTHOCTH AHATHIHPVEMLIY PACTHROPOR BEMMHTRIOT 3HAYSHHE OTITHYSCKO
CIOTHOCTH  PAcTBOPa KOHTPOABHOrD onkitd. [lo #aadoesvey JpaveHHaM ONTHYeCKOol TUIOTHOCTH M
COOTBETCTEVIOUINM HM MACCAM MEINLAKA CTPOAT MPAIVHPOROUHEIT rpadee.

6 IloTenunomMerpuiecKHii MeT0d onpeleleHid MbIIILAKA

6.1 CviunocTs METONA

MeToa ocHOBAH HA MOTEHUHOMETRHYSCKOM THTPOBAHHHA MENULIEa (L) pacTeopomM GpoMHOBATOKHG-
JOr0 KalHd 10 DOIyYeHHds CEadea noTeduHana. Mbulusak npeisapeTesis OTIENSNT OT OCHOBHBIX
EOMIGHEHTOR CTATH AHCTHAIALMEN B BMOS TPESAXIODHCTOTD MLIUEAKAD B3 COMAHOKHCIOND PACTBOPA B
APHCYTCTEMH DPOMHCTOND KaJAMs W CEpHOKMCIOND MRAPasZHHA.

6.2 ANnNApaTypa, PEAKTHBELI H PACTHOE

YCTanoBKa ANE MOTEHHOMETPHYECKOD THTPOBAHHA:

napa WeKTpOIoR — HHIRKATOPHLI MIATHHORLIE B 202KTPpo] CPaBHeHHA KATOMe ThHEH 1IN BoTkdg-
PAMOBLIE;

MATHHTHAA MM MEXaHHYeCKan Mellaka,

MULUIHBOILTMETD NMOCTOAHHOND TOKa Wan pH-MeTp. NospoadgiiHe 9eTho QUECHPOBATE CKAYOK
NOTEHUHATA B KoHedHOoN Touke. [TpH HeoGXoAHMOCTH K npUdopy MoceJoBaTelbHG MOAK TN AloT nepe-
MEHHOE CONMPOTHETEHHE, MOIBQIAIONIES NPOBOIHTE HIMEPEHHE B NMPeJeinax WKL nprbopa.

Kaanit Gpovuosatokncasil no FOCT 4437, pactsop xoumuedTtpaummr (L01 sons/am®: 02783 r
APEIBAPHTENEHD TEPEKPHCTATIHI0OEAHAGD HI BOOHOND PACTEOPRE W BRICYIIEHHOTO npH [ 530—180 "C
BROMHOBATOKHCIOTO Kania pacTeopaioT B 100—120 cx? pooel, nepeiMsanT B MEPHYVID KoY BMECTHMOC-
ThIo | oM, NOOHBAKT 10 MeTKH BOIoH w nepeselmemior. JIONyveKaeTes NPHIOTORNEHHE PACTEOPA M3
ipukcanana. Maccopad KOHUEHTPALINA PACTEOPA GPOMHOBATOKHCTOrD Kamna O {r/ca’ MBIULAKA) COCTAR-
Jser O, (W03T46.

OCTANLHLE PEAKTHERL, ANMAPATYPA W DACTROPE — o 4.2

6.3 Ipopeneune ANATHIA

G631 MpUroTome e HeMmETYeMODo PacTBOp

Bapewveaior Hapecky npodR Maccoll 2 r M peavisTaThl BIRSUHBEAHMA B MPaMMax JANACEBAOT C
TOMHOCTLID 10 YeTBepToro JHaka.
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Hanecky MOMEMIAKT B CTAKaH (WIH Koady) BMecTHMocTRIo 600 cv®, npuansamt 60 cum? cuecH
COTAROR ¥ atoTHol McaoT (3:1) w 2530 cm? cepuoll KucnoTil, ECTH CTAdb cOMEpORMT Boabdipam,
Aobasngor 30 ox’ oprodocdoproi krcnors (1:1). Crakan (MM Konby) HAKPLIBAIOT YACOBLM CTEENOM H
APOEOIAT PACTEORSHHE BHAYATE MPH KOMHATHOH TeMOSpaType, a4 3aTesM YMEepeHHo HArPeRakT 00 TOMHONo
PACTROPEHHA HABECKN.

Yscoroe CTERTO ONONACKHBANT HEGONBIHM KOAHYSCTROM BOAL H BRIMARHBAKT PACTROP 00 Ha4ana
ELIIENEHHA Nap0oB CepHoil KHcaoThl. ColepsiMMos cTakaia [ Konbel) oNIas0anT, oCTOoRORHG Johan-
Aot 100 cv? conamoil kmcaors (1:1) W KOIMYMECTBEMHO NEpeHOCHT pAcThOp B Koady annaparta Ams
OTIEIeHHA MBIIIBAKA BMecTHMoCTRO 250 em?. K pacteopy nobannaior | r GpoMHcToro kanuma, 3 r
CEPHOKHCAOTD INHIPAIHHA 1 MelleHHD IHCTILTHPYIOT TPEXIOpHCTRIN MLIIULAK, HArpepas pacTBop npH
110—= 120 "C. JducTHMIET cobHpanT B CTAKAH-NPHEMHHE BMecTHMOCTE 400 cu?, comepaamuii 40 cau?
pofE. [IHCTHATALME NPOSOTKANT A0 TeX N0p, MOKA B NMPHEMHHK He nepeilier /5 nepeoHavaANHOTO
O0LEMA PACTEOPA.

6.3.2 TuTpuMeTpHYeCEAS Tpoleaypa

CrakaH ¢ JHCTWLEATOM MOMEIHAKT B NPpHEop L1A MOTEeHUHOMETPHYECKOND THTRORBAHKE,, ONYCKAKT
MELANKY W IEKTPOAL W, BEJIHOYHE MEIATKY, MepeMelliHBAINT PAcTEopR B Tederne 0,51 smun. 3aTes, He
BLIKMEOYAA MELIATKY, PACTEOP THTPYIOT, J00apIsa8 To Kalimas pacTiop OpoMHOBITOKEHCIOND KATHA H3
MHEEPOGIOPETEH IO NOTyYeHHA CKAYKA MOTEHLHATA,

7 OopadoTka pe3yisTaToR

7.1 Macconyio 1omo MuinLaka X, %, BLYUcTaoT no dopsMyias:
MPH OTPETETEHHH MBINLAKA HERIAME HHEM ATOMHO-230COPHUMOHHEM W (OTOMETPHYSCKHM METOLAMEH
¥= 13 i (1)

iy

FOg # — Macca MBELAKS, Halagnuad no rpEayapoRoYiosy rpaduey,
M| — MACCH HABECKH CTANM, I}
M OnNpeteleH il MEIBAKA NOTEHIHOMETPHYECKHM METOA0M
_ (V= koo (2)
A= ——
rae F— opbbes pacTnopa GpoMHOBATORHCTON KA THA, MIPACXOI0BIHHOTO HA THTPOBAHHE AHATHIHPYE MOIo
pacTeopa, oM’;
¥, — obues pacTBOpa GPOMHOBATOKHCAOND KLTHH, HIPACKOIOBAHHOIO HA THTPOBAHHE PACTEOPA KOH-
TPOIEHOTO OOBITA, CM;
{ — sMaccoRad KOHUEHTPALUHA PACTEOPA OPOMHOBATOKHCIOND KATHA © MOIAPHOH KoHUeHTpauEei
akpneatenTa 0,01 voae/am?, rfom? MelDLAKa;
o= MACCA HABECKH CTAMH, I,
7.2 HopsMaTHBL OMepaTHEHOTD KOHTPROIA CXOIHMOCTH, BOCTIPOHIBOIHMOCTH W TOMHOCTH onpeless-
HHA Maccopodl 100H MBIULAED OpHBeIedsl B Tabauue 5.

Tabamua 5

Mpeaeasnas Hopstarus Hopsatun Hopsaras onepa- Hopsiaries
WA Coomay oA s s NOFPE TR ONZPATHINOrD oNEpaTRBHOID | THERDCD KOHTPE | auepaTEsHao
o PEINARTATOR EOHTPORS KON TPOTE B PR AR SO KM TPOAE
RHLIETL A crianuocTie &y | croansocre d) T e, TOHNOETH §
O 0,0002 a0 (0.0005 g, (00016 (00017 (00020 0.00620 RN
Ca. 0,005 » 0,001 " (0004 (0004 HRIIER 0.0005 i, e
= 0000 = 0,002 w (L0008 (. 000K 00010 (.00110 0,005
= 0002 & 0005 . 001z (o012 00015 00015 {08
= 0005 = 0,01 = 0024 0025 .0030 00030 00016
= 001w 0,02 - (004 004 0,005 0,005 0,003
= 002 » 0,05 - (k00 (0,006 007 0,007 0,004
= 005 o« 0 - 0010 (o1 f.o12 o1z 0. 006
= A1 = 02 E 0016 0,07 {020 0,020 0,010
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HopMaruin onepaTHaHOre KOHTRPOAS CXOOHMOCTH B HOPMATHEL KOHTPOUIH BOCIPOHIRGITHMOCTH
PACCUHTAHLI ApH I0BepHTENLHOH pepoaTHocTH P = 0,95 HopMaTHeE onepaTHRHOMD KOHTOUTHE TOYHOCTH
PACCHHTAME! MPH YPOBHE A0GEPHTENLHON BepoATHOCTH P = (L X5,

AATOPHTME OMEPATHRHOMD KOHTPOTA MOTPeIiHOCTH HaMepeHHil ¥ NepHOMHYHOCTE er0 NpoRe e
— no FOCT 28473,

VK 66915 194:543 062006354 MECTT.0ED.20 Bi9 ORCTY 0709

FoioieBksle CloBa CTATH JerHpoBaAHHLE, BRICOKOIEIHPOBIHHLE, MEIILLAK, METOIL ONPEIene HHA

Pegaxrap PF fosepdoeaccas
Texunoeckwii penactop J.4, Dycera
Koppextop B H. Bepeyyosa
Kounsorepran neporea A, Kpreomoi

Moagmuwcana » nevars 19052008, @opuar 6084, Bysara sipoetian.  Tapanrypa Todiue, Menare adorTHad.
Wea mes. o, 1441 Wu.=msa. a. 1.1k Tupaxm 14 ses. Fak. 530
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