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M E KT OCY 1 APCTHBEHHB H C T A HIAPT

CTATH NETHPOBAHHLIE H BRICOROJIEMPOBAHHbBIE

MeToael onpeIeienna MMILAKD

Alloved and highalioved steels
M ethads for determination of arsenic

Jara apenenns 2003—05—01

1 OdaacTe NpHMEHEHHA

HacTosiuuil cramiapT YCTAHABTHEAST HelaMeHHEN aToMH0-atcopiUnoHHLI {npH MaccoBoi 1one
sutnreaEa o1 00002 5% 1o 0,01 %), dorosMerpryeckdil (npy Maccopoid aoue Meimbara ot 0,002 % a0 0,2 %)
M noTeHUMoMETPHYeCKHI (npH Maccopoil Dode uiwkaka ot 0,03 % no 0,2 %) MeTOOL ONpelencHns
MLIILERKA 6 BETHPOBAHHEY H GLICOKOIETHPOBAHNHLIN CTARAX.

1 HopmaTHBHBIE CCLLIKH

B HacTtoAles CTAHIARTE WCMOILIOBIHE CCBETKH Ha CeIVIOUHE CTAHIAJTE!

MCT 859-=2001 Menk. Mapxn

MOCT 197377 Anrsopin MelnubakopdeTiall. Texpuueckue yeiaoBHa

OCT 311E==77 KucnoTa conasad. TeXuMyeckie veIoBHA

MOCT 376079 Assuak podibii, TexHHeckie YoroninA

MOCT 376578 AMMOHHA MOIHOIEHOBOKHCABIA. TexHHYecKHe YCIonHHA

MOCT 4160--74 Kanwi GpoMAcTiil. TexsHueckie vCAoBid

MCT 4204--77 Kucnora cepuan. Texnugecke veloBHs

[OCT 432877 Harpua THIpooKHCh. TexHHYecKHe VEIORHA

[MOCT 445774 Kanuil Oposmaoearokmcitil. Texnndeckne yemonms

MOCT 446177 Kucnora azotHad. TeXHHYecKHe YCIoRHA

MOCT 545679 [HAPOKCHAAMHHA FHIPOXTOpRHAL. TexHHIeCKHe VCIOBKHA

MCT 381777 KRHCaoTa BHHHAA. TeXHMYeCcKHe YCnoBHa

OCT 384074 [Thapazus CepHoKMcTRI

[OCT 3962--67* CnupT 3THIOBRI pekTipikomaHiLi. TeXxunueckie YyCIonHa

MCT 635280 Fycoora oprodochopiads. TexumMeckie VeaoaHs

MOCT 994976 Kounon KaMeHHOVTOTILHLI, TexHHYecKHe Vo TonMA

MOCT 10153779 Aprod razoo0pain.ifd 1 uaksi, TexmHYeckie yoaonmus

MCT [1123—84 KucnoTta a3nTHan ocofold YHCTOTE. TeXHHYECKHEe YCaORHA

MOCT 1420469 NpaGop 18 OTAENeHHd MBILIEAKA B CTAMAN, UVIVHAX H ciiapax. TexHd4veckie
YCTOBRHA

MOCT 1426177 KucnoTta condaias ocoboil uncToTu. TexHydeckHe YenoBua

MOCT 1426278 KucnoTta cepHad ocoboil 9MCcTOTL. TeXHHYeCKHEe YCaOoBHs

NOCT [B300—=B87 CoupT 2THN0BLH, pekTHhMEORAHHET TexuHueckii. TexHnueckie yenoana

MOCT 19522<74 AMuMouHl poIadEcTEE Texmeckii, TexHHYeCkHe YeIonHa

MOCT 24147 —80 Asmsuar pogHLil ocoboil uucToTe. TexHHUecKe YenonHa

OCT 2847390 Myrvie, cTads, eppoCiiiaBsl, XpoM, Mapradel Meraiaveckre. Oowne Tpebopa-
BMA K METOIAM AHALTHEA

* Ha reppuropun Pocciiickoi @enepamsu acicrayer FOCT P 51652 —2000.

Hananne odmumaanae
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3 Obmmue Tpebopanna

Obmme Tpebonanus K MeToaaM aHamiia — no [OCT 28473

4 HennamenHsiil aToMHO-20copDUMOHHBI METOD ONpeleNeHHA MBILIBAKA

4.1 CyimocTs MeToI

Meron ocHOBan HAa HIMEPSHHH 3HAYeHHA NOTACIIEHHA PEIOHAHCHOIO HITYUEHHA Cho0OTHBIMH
ATOMAMH MBILBAKA NpH LIHHe BOOHE 1937 dsm, oDpasyomuMHc]d APH BRECISHMH AHATHIHPYEMOrD
PACTROPE B TPaihHTORYIO 1YL,

MulleaK NpeABAPHTENLHG OTOSTAIOT AHCTHRAAUMER OT GCHOBNBIX KOMODHEHTOB CTANH B BMOS
TPEXXIOPHCTOND MBIULAKD W3 COMAHOKMCIOND PACTROPE B NPHCYTCTBHH CepHOKWUCIOND CHIIHHA W
GPOMUCTOID KJTHA HIH OCAMISHHEM THOAUSTAMHIOM B BHie cvibdoina o 0,5 moae/am? cepHoKHCaoM
PACTROPE B APACYTCTAHH KOANSKTOPa CViITbfHMIa Meld H BHHHON KHCIOTH B KAYeCTEe KOMILIEKcoohpaiy-
BOLLIETD BELIECTHA.

4.2 Annaparypa. peAKTHELL, PACTROPLI

ATOMHO-A0COPOLIIONHHE] COIEKTPOOTOMETP CO BCEMH MPHHALICEHOCTAMH, cHalMe HHLL rpagHTo-
BhiM ATOMAZATOPOM.

Jamna and onpegeiedda MENLUETK.

MHKPONHIETEH BMECTHMOCTLR 20 1 50 sicin’.

Apron BEcoroi yictoTe no FOCT 10157 u cvech aprowa © 5 % poaopom.

ANmapar 14 oToenedda Mueaka no DOCT 14204 wny modors Qpyroro THTE.

Kucaora comtmas no DOCT 3118 poaw FOCT 14261 » pazbapnenyan 1.

kuecaora azorian no NOCT 4461 won DOCT 11123 n pasGapnennas 1.

Kucaora cepuas no [OCT 4204 wan DOCT 14262, pasbapnepuan 111 W pacteop 2.5 soone/ou.

Kucaora oprodocdopias oo [OCT 6332 n paabasneniian 121,

CMech comaoil B atoTHoil kucnoT (300 & 150 ex® connuoil sxncroTe jofanmior 50 cm® atorHod
EHCAOTE M MEPSMEellHBAINT, MOTORAT HEMOCPEICTHRSHAD Neped NPUMEHSHHEeM.

Cuect conAanoil i azoTHol kucnoT, pasbanmersan (1:1): k 150 e’ conanoit kiuchoms aofasnaoT 30 ov’
a30THOH KicnoTel, 200 cM® BOE B NEPeMELIHBANOT, TOTORAT HETOCPEACTRENHO Mepen IPHMEHEIEEM.

Kucnora auisad no NOCT 5817, pactaop 300 r/mw?,

Astrak ponuetid no DOCT 3760w NOCT 24147,

MaapokcHmasun rHapoxmopin no FOCT 53436,

Aapionuil pomassetall no NOCT 19522, pacteop 50 r/iom?,

Kaaui oposucTeiil mo DOCT 4160,

Hatpuy muapokcun mo FOCT 4328, pacroop 50 r/ow?.

Maapasu ceprokncaui no POCT 5541,

Fornon no TOCT 99449,

THoAUSTAMIA, TEPEKPHCTATIHOBANNLE B Keitnoae, pactoop 20 rfmat.

MNepexpucTaninidiua THoauetamuas: 30 r THoaueTaMuoa pacTsopaioT 6 100 cv® kowntona npu
2300 "C npy pepeMemrpannn. Bepxnufl cnoll pacToopa OCTOPOXHO COAHBAKT B CYNOH CTAKAH BMECTH-
MOCTE GO0-=800 cv’. B crakan © octatkoM npudammair 100 o’ KoHAona M cHORD pacTBOPEIOT MPH
#5390 "C_ Bepxumfi cnofl pacTeopa THOALETAMHIA CTHBAT B TOT He CTAKAH BMeCTHMOCTRIO G00-—200 cm?,
Onepauro nposoatT 4=5 pas. Ocratok peidpackpanT. [lonweHHEA pACTEOP OXTARTIIOT B OPOTOTHOE
pode. BLnabune KpucTaulb THOAUE TAMHEE OTOHILTPORLIEAKNT Ha Bopoiky bioxtepa ¢ anywsa dHIsTpasMu
«Benan MerTas. KpHCTALE NPOMBIEAINT 23 pada KCHAOMO0M, BRICYIEHBIOT HA BOITYXE,

Mene sapen MOOBE no [OCT B39,

Meme azornokmcran, pacteop 001 rfem® | r sean pacTROpAioT npH Harpepaiiy B 1320 cud
A30THOH KEcnoTel (1) PacTeop KMMATAT 10 yIaTeHHs OKCHIOE A30Ta, 038400107, pasianasioT Bogol 1o
10} cmd 1 nepesMenimaioT.

Aenedo MeTannYeckoe, oc.M., KaphoiikHoe.

VuHpepcaibian HHIHKaATOpHaA Sysard, pH 111

AUTHAPHA MBIBAKOBMCTE Mapk#e «papuauposaiisid no FOCT 1973,

HaTpitii MELAKOBHCTORHCLN opro {NayAsO, - HyO).

CTaHfapTHLE PAcTROPLE MEIIHLAKDL.

Pactoop Al 0,132 © MEIUEAKORHCTOND AHMMIPHIA PACTBOPHAIOT B 5 cM? pacTiopa rUapoKciIn HATPHE,
paifamtmor soaci ao 200 cm? u npebamiwor cepuyio kmeaoTy (11} oo wedTpanikHol peakuuM no
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VHMBEPCATEHON MIAHEATOpHOA Gymare. Pactoop NepedocAT B MERHYID KONGY BMECTHMOCTLIO | am3,
AOMHEROT 00 METKH BOROH H MEpeMELIHBAKT.

[MpuroTopnesHe CTAHAAPTHOND PACTEOPA M3 MLIINEAKOBHCTOKHACEOTS HaTpusA opTo: 4,280 5 simpa -
KOBHCTOKHCIOTO HATPHA OpPTe pacTRopanT © 200 o’ poan, npudammsoT ceprivio skmciory (1:1) oo
HeATpanLHoN peakliin 00 YHHEEPCANLHON HHIHEATOpHON GyMare. PacTiop NepedocAT [ Mep Y0 Koutdy
BMECTHMOCTEIY | 187, JO0THEBAWT 00 METEH BOA0H H Nepe e nBamT.

[ cw? cranaapTHoro pacTeopa A cozepsst 00001 ©r MbURAKa .

Pactaop B: 10 ca’ cranaapTioro pacTiopd A MOMEIAKT B MEPHYIY KoIGy pamecTHMocThio 100 cm®,
AOGJHERIOT 00 METEH BOAOH M NepeMelIHBaT,

I em? cramaapraioro pacteopa B cogepauT 000001 r MulsaKa.

Pactoop B: 10 cu® cranaaptioro pacTeopa b NOMELERKT B MepHYH KDY BMecTHMOCTLI 100 cm®,
AOTTHRAOT B0 METKH BOIOH H fepeMeulHBoT, FOTORST HeNOCPEICTRSHNHG Mepel NPHMEHEHHEM.

| em? cramaapraoro pacteopa B conepaor 0000001 r Munuuaka.

4.3 [lposenense anamia

4 31 [pHroToORTEHHE HCTBTYEMOND PACTEOPA

4.3 1.1 Oroenerme MEIIBHEKAD THCTHIMALMEH B BHIE TPEXUIOPHCTOND MEILUEAKS

BapelHMENoT HARSCKY NPODLI B cOOTRETCTEMH © Tabnnued 1. PeavaeTars B3R2lMBaAHMA B CpasMMax
JATIHCBIBAIOT ¢ TOUHOCTLI) B0 YeTREPTOFD QecATHYHOMD THakl, Hapecky NOMelamT o cTakal {MIH Koaoy)
EMECTHMOCTEID 250-300 cx’, nprnmsawT 30 ca? cyeck coanmofi 1 atotHol kuchor (3:1), 20 o’ ceproi
kucaore (1:13 1 10 esm? oprodocdopioil Kucaotel (121

Tadnuua |
Hilfl.'(lﬂuﬂ S0NH WA I ERED, I'-:. .'i‘lilﬂl.'il HASCEH, I ANHEBDTHEY UACTh Pilfr!-ﬂ-l'i:\. :’II-C.'.'M“
Or 0,002 go 0,001 ssno. 0,5 Sip
Ca. (001 & 0,062 S (1,25 Al
e 02 & D005« 1,1 S
o 0005 « 0,01 i 1,1 eli]

Crakad (WM Koady) HAKPHEBANT 4YacOBBIM CTEEI0M ¥ [CTROPAIOT HARSCKY NPH YMEREHHOM
HarpesaHny. Yacosoe CTekN0 OMOIAcKkHBEANT HeDOIEIIHM KONHYeCTROM ROALI H BLIMAPHEIIOT PacTROD 10
HAYANA BEAZTEHNA Napon ceplodl knctoTr. Tlocne oxmasienns ocTopokHo aobasaant 3 em? conanoi
ERCA0TE (1) M NepeHocAT pacTROP B KOAGY LTH OTISdeHHA MbbAka. K pacteopy podanmsoTr 005 T
OpoMrCTOrO Kanust, (1,3 reepHoKMcIorne MEIpaIHEEG | MelIeH 0 THCTHATAPYIOT TPEXUTOpHCTLI MEILILAK
B annapate 104 gHeTaarannd npa 10— 120 °C o konbouarpesatete. JHCTHUIAT COOHPAINT B CTAKAH-TPH-
EMUME BMecTHMOCTEID 100 cvl, conepmaimii 10 ov? o, JHCTHATALMIO NPOIOAKAOT 10 TeX 0op, MoKl
B NpHEMHHE He nepeiner 1;“3 nepEoHataTeiore obbera. K ouerwmeary npubanrseor 1 cwm? azoTHod
EMHCAOTE.

4.3.1.2 Ornenerie MEIIEAKA OCARIEHHEM B BHOS CYNLPHIA THOMLIETAMMIOM

Bapewneaor HARECKY NPOOL B COOTRETCTERH ¢ Tabuuuei 1. PeavieTars BiselmivBaiysd B rpamMsMax
SATIHCRIBAIOT C TOUHOCTLI B0 YeTREPTOrO JecATHYHOM 31HaKa. Hapecky MOMEnasmnT & cTakan (MaH Koaov)
BMECTHMOCTRIO 250-=300 cv?, opunsmmor 30 ey’ emecH consnoll B asorioll Kncnot (3:1), HaAKpeIBAOT
CcTakan (HaM Koahy) YacoBkM CTEKIOM M PRCTRORAIOT HABSCKY NPH YMEePeHHOM HATPEBAHHH, OX TR0,
CHHMANT YACOROE CTEKI0, ONOIOCHYE ero HeBonBMy KonHuecThoM noakl [lpuanpawt 20 cud cepuol
EcaoTs (101} ¥ BLNAPHEAIOT PACTROP A0 Havdla BLOeTeddd napon ceproll Kuciore, oxnsaaT. Coan
pacTeopAnT B 4—350 cv? poak NpH Harpesadiad, npiusanT 10 cu® pacTiopa BHHRON KHCAOTEL, pacTROp
HATPEBRAIOT 6 TedMeHHe 3—10 suH, oxaaxgawT, aobanidgnT asmyaarka 1o pH 89 mo vimBepcaiLHOMY
MHAMKATOPY H HAMPEEAIOT pacThop & Tedende 15320 wme npy 90=493 "C 10 noaHoro pacTRopeind ocaika
BONLHPAMORON EHCIOTEH, ONIE1310T. K pAcTEORPY OpHAMBLOT cepioil kMcnoTe (1) zo pH 2 no
VHHBEPCATEHON HHIMKaTopHO Bymare M 10 cv? g w3bemok, AonuealoT pacteop 1o 180 cq? 1 narpesawT
Ao kunersd. OCropokHo 100apnanT 2—3 ¢ rHIpoECHTIMMEIER TAZPOXTOPHOE W KHOATAT PAcTEOp 00
AOAHOTO BOCCTAHORISHHA Eeledd (N0 PeaklHy ¢ podaHiueTeM avvonmnes ). [pubapaawot 10 ev3 pacteopa
THoAueTamMMEa, | M’ pacTROPa ASOTHOKMCIOH Medd, BHOSMKHBANT PACTEOP © DLMARLHM OCATKOM
cynkduaos b Tedende 10—15 MMM Ha TEWIOM MecTe TIHTE, ApubanmaoT ewe 10 cM® pacTeopa THOAUE-
TaMHIE, GCTARTANT CTONTE MpH 85—9 “C 30 —40 smn 0 oxnasaaot. Yeped 4—18 4 ocanok cyibpHion
CTMALTPOBLIBATOT HA ABd dMALTpa «0enad JMeHTas, NPOoMEBIOT 67 pat xoJodHoil soooi. DuneTpar
oThpacelBanT. Ocanowk Ha GuisTpe pacTeopAnT & 30—40 cm® (nopudasy no 10 cu®) ropaueil cuecw
COUTAHOH M a30THOR KHenoT, pasbDanie o (1:1), 1 npoMe 0T GUARTE ropaved poooil 24 paza, cobupas
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(PIILTPAT W NPOMBIBHEE BOAR B CTAKAH (HIH KOOGY), B KOTOPOM MPOBOIWIOCE ocasaedde. Oietp
OTOPACEIBAIOT.

4.3.2 CnekTpoMeTpH4eckos HaMepeHHe

Henermvessnii pacTeop, NpUroToRieHisi no £.3.1.1 wan 4.3.1.2, BRNapUeaioT 1ocvra. Coan pacTeo-
PAIOT NPH HarpeBadky B 5 ca® asomHodl kuctorsl 1:1), HaKkphisaa cTakas (HIH Koaby) JAcoBLIM CTEKIOM
M oMk IaoT. PAacThop NepedocaT B MEPHVIO KOADY BMECcTHMOCTRIO 23 cu?, nonunaoT soaodl 1o MeTed M
nepeMelnBaT. OTEHPLOT MEKPOTHIETEOH ANHKBOTHYIC YacTh PacTeOPA, papiyio 2030 meam® (Tabnn-
pa 1), BEoosT B rpachHTOBYH) Nedk M (GHECHPYIOT JHAYMEHHE OO0LM0IMEHHA PeIoHAHCHOTD HITY9SHHA
CROGOIMBIMH ATOMAMH MLIMEIKD NPH TTAHEe BoaHEl 1937 us. [ng gssepe s oTOHRInT He MeHee TRex
ATHEBOTHEY vacTel pacTeopa. [leus NMpomHEZIOT P MAKCHMATLHON TEMOEPATYPS B TEWeHne 3 €.

Maccy MEIULAKA HAXOTAT 10 FPATYHPOBOYHOMY MPEHKY ¢ YUeTOM NONPALKN KOHTPOIEHOTO ONRITA.

433 lNoaroroska npUiopa £ HIMEPeHHID

Briwuenne npHbopa, HACTPOHKY CRekTpHbOTOMETPS HA PeI0MAHCHOE HITYHeHHEe, PeryiMponky
DUEOKa ynpanieHda, GHoKa apTOMATHIALMHE TPOROIAT COMNTACHO HHCTPYELHH, NpuiaracyMol K npuoopy.

YoOaomua onpeaenreima MLILELIK.

AHWTHTHMEC KR THHME (L) — 1937 !

COSKTPATLHAR [WHPHHA Wwegn — 0.7 HM;

BREMA BRECYIUHRAHKA np 145 "C — 13 ¢;

ppemMA painoceenms npi 00 "C — 12 ¢

BpeMA AToMHIANMH mpr 2250 "C — 3 ¢

PEAMM HHEPTHOM FA3a ~ MHHHMAILHEI ¢ OTKIKMEHHEM Ha CTAIHM ABTOMHIALIHN.

4.3.4 NMocrpoeire MPAIyVHpoBoUHOTO MpadHea

B crakanm (MM koabel) ssecTisMoctsio 250300 cx® nomMeuimor Hapeckn KapioHHILHOTO KETei
B KOIHUECTRE, COOTBETCTBYIOMIEM MACCE Haneckl npobbl (Tabomoa 1h W OTMePEHHLIE KOIW4ecTRa
CTAHIAPTHOMD pacThopa B Mplueara (Tabadua 2).

Tagnemua 2
Muaccoras noun M Leeks, % Ewem cTaizapTnorn pacroopae B asiwrenka. el
O 00002 po 0005 sscaws. 000; 1,00; 2 (60 3 06k 4.00: 500
Ce. 0,005 « 0,01 = 0,00, 2,00; 4 00 6 00 800, 10,0

Bo bee CTakaHbl NPHAMBAKGT KHCIOTH, KAK TIPH DACTBOPENMH OpolLl, B Jalee NOCTYOAKT, Kak
vEazaHo B 4.3 1433,

3 anadeHHa onTHYeCKOH MIOTHOCTH AHATHIHPYSMLIN PACTBORCE BEYHTRIOT 3HAYSHHE OTITHYSCKOH
IIOTHOCTH  PACTBOR . KOHTPOILHOre onata. [lo dafllleHHeivd 3Ha4eHWAM ONTHYeCKOH TUIOTHOCTH H
COOTRETCTRYIOLIHA HM MACCAM MEIUBAKA CTPOAT TPAIVHPOBOUHEH rpadMk.

5 MoToMeTpHIECKHI METO] ONpeleeHHA MbIbBAKA

5.0 CviuHocTs METOIA

Meron ocHoBAH Ha ODpPABOBAHNH CHEEMD MLIELAKOBO-MOTHOASHOROMD KOMMUIGKCE B DeIvILTATE
BEIHMOIEHCTEHA MATHELTEHTHOTD MEIIEAKS © MOOUDIEHOBOKHCILIM aMMOHHEM T NPHCYTCTEHH BOCCTA-
HOBHTENA — CEPHOKHCION MHAPATHHG WIH ackopOHHOBOH KACTOTRL

Mullneay npeisapUTelse OTAERAI0T OT OCHOBHLX KOMOOHENTOR CTATH JHCTHTAUHEH b BMOE
TPEXXIOPHCTOND MEILEAKA M3 CONAHOKHCAORD PAcThOpa B APHCYTCTBHH CEPHOKMCIOND MHOPIIMHA W
GPOMHCTOTD KATHE WIH OCHEIEHHEM THOAUSTAMHIOM B nue cyibduaa B 0,3 wmonw/ow’ ceprokHcaon
PACTEOPE & NPHCYTCTEHH KOIASKTOPa CYVARMALE MeId H BHHHON KHCIOTE B KAYeCThe KOMITISKcOohpady-
HOLIErD BELIeCTnA.

5.2 Amnapartypd, peAKTHELI, PACTEOPEI

CrekrpofoToMeTp MM POTOIEKTROKOIOPHMETP CO BCEMM MPHHALTEAHOCTAMH.

Kucaoora xiopias, 4., mioTHocTsio 1,31 ricw®, mon w.o.a., nootioctse 1,22 ries?®

Croupt atiaossii no FOCT 3962 wow FOCT 183000

Aol sionubaeroroK e o FOCT 3763, nepekpicTalnMIoBaHHE 13 CTIHPTOROD PACTEOP.

[NepexkpicTan v FUHAA MOTHEIEHOBOKHCAOMD aMMoHHAD 2530 1 MoaHiIe IOBOKHCIOND AMMOHNA pac-
ToopaioT & 400 co® poael npy 7080 °C. Topausil pacTeop GHILTPVIOT Yeped (MUILTY «CHHAA TeHTas §
cTakaH, cogepaaumi 300 o’ sTnnororo cnupra. PacTeop OXTAA1A0T H BLUIEPAHHBRIOT B TPOTOMHON BOIE
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B rederie | 4. Benasmne KpHeTamis o 1eTpoBrBaoT Ha sopor Ky bioxnepa o punbnTpomM «5emas eH T Tae,
KpHoTALILL NPOMEISAI0T 2—3 paia 3THACBLIM CIHPTeM nopunasd mo 20—30 eq® o buicylumBaoT da
BOINVNE.

AMMOHHIT MonHGIeHoBOKHCIRE, pacTsop [0 r/om® B cepuoil Kucnote 2,5 Monb/ o .

I'wapaIuy cepiosmcanidl, pactrop 1,5 riam®.

MonHGIATO- THAPAZHIOELA PEAKITHGHHAA CMeCh B MERHVIO Kondy BMECTHMOCTeI | Iy’ NpriKBamnT
1) cmi? pacTeOopa MOTHGIEHOBOKHCAOMD AAMOHHA, PAIGARTAINT ool 0o ofwesma 900 cu?, oobGanndnoT
10 cu’ pacTeopa CEPHOKHCIONO THIPATHHA, JONHBAIOT BOAOH D0 METKH W MEPeMENTHBAIOT, PEAKLIHOHHYI
CMECL FOTORAT B J8HL NPHMEHEHIA.

X10pHOMOAHDIATHEG PEAKTHE: 5 T MOIHBAEHOBOKHCIONO aMMONKHA pacTeopaioT & 100 cm® Boas np
HATPE MK, OXUTAIAIT. 3aTeM B MEPHYIO Konby BMecTHMocTLo | av? npianoaor 500 cm? soawy, 280 om?
AIOPHOTE KHCAOTE 9.0, Wi 230 ov? wiopHoll KHCIoTel XU, | MOCTETIEHHG NPH TEPEMEITHBANNN BROJIAT
PACTROP MOAWGIEHOBOKHCIOTD aMMONHA. PAcToOp DONTMEBLIOT BOJOH B0 METKH W MEPEMEIIMBAKT, TOTORAT
B DeHL IPHMEHEHHS.

KucaoTa ackopOHHOBAS, PACTBOP 5 r/0MY: FOTOBAT B AeHL MPHMEHEHHA.

OeTankHide PPAKTHER, aMNapaTypa  pacToopkl — na 4.2,

5.3 lposenenne amamnia

531 IpRroToEmeHHe HCNETYEMOND PacTBopa

BameiwvEaOT HAaBeCKy NPOOL & COOTRETCTEHH ¢ Tabnuuei 3. PeavibTaTi BIBelIHMBAHMA B [PAMMAX
JANMHCRIBAIOT € TOUMOCTLEY A0 YeTRePTOre QecAaTiuioro 36aka. Hapecky moMemat & cTakan (M Koaov)
EMECTHMOCTEIS I50—300 cm.

Tabnwua 3
§ 3 Fihem a1nksoT ol vaeTn

Macoonan poas wamsaks, % Mucon naneckw, 1 Paibunsenme, cm ) 3
PRACTAOPR, ©M

Or 0,002 go 0,005 sxmnos. I . —

Cu. 0,005 = 0.0 o 0,5 — —

= (0« (02 % 0,2 — —_

« 002 « 0,05 » 0,2 50 25

= 0,05 = 0,10 £ 0,2 50 L]

w O & 020 * 0,2 50 3

Hanee nocrynaoT, Kak veasano n 4.3 1, 4.3 1.1, 4.3 1.2, oTiendaa MulllbAK OT OCHOBHEIX KOMIOHEHTOR
CTAMTH B BHAS CVALGHIA THOAUSTAMMIOM HAH THCTHWINALHENA.

Menermvemelii pacroop, npuroropteHusii no 4.3.1.0 moan 4.3.1.2, peinapysior 1o oonesa 30—3440 e’

Mpy Macconoii aone Mulmsaea or 0,02 % 1o 4.2 % pacToop NepeHocHT G MEPHVIO Kby BMecTHMOC-
Thie 30 cw', JOOHBAIOT 10 MeTEW BOI0H M NepemMellMBaioT. AJMEKBOTHYED 4acTh pacTeopa 23—3 om?
(Tafiniia 31 NoMeIAKT b CTAKAH BMECTHMOCTLI 100 cu?,

K pacteopy gofapmawor 2 ow’ wnopHoil KHCIOTE M BEOAPHBAKT 10 NOALTENHA NApon iopaoi
KMCIOTH.

[peavopesaenne: HelL3a J0NYCKATE KOHTAKTA NDAPOE XIOPHOH KHCAOTE C OPraliHMECKHMI MaTEpH-
AnAMM, AMMHAKDN H MAPAMH 330THCTOH KHCIOTEL.

CTeHEH CTAKAHA ONOSTRCKHBAIOT BOA0N H A0BTORSIOT BRIAAPHBAHHE 00 [2P0E XTOPHOH KHCTOTEL.

532 CnegrpohoTOMETPHYMECKOE HIMEPEHHE

5321 OnpegesieHie MBEIILAKD ¢ MOMHOIATO-THAPAITHHOBGH PEAKLTAOHHOH CMEC LI

K. ocTatky, nouywenHomy mo 331, npuansant 20 oq? sonubIaTtos riopasHHonoi  peakiHeH o
CMECH, CTAKAH HAKPBIBAKDT Y3C0BRIM CTEEI0M W HATPRBAIOT Ha KHIMen poaanoid dane 10 suu. Pactoop
OXTAKIAKT, NEPEHOCAT B MEpHyIo Kouby msecTHMocThin 30 cm®. CTeHKM crakada M 4acoboe CTEKIo
OMOIACKHBAKT MOTHEIATO-MIIpasHHOBOH PEAKLIMOMHON CMeCh, COmepRHMOe MePHON KonbLl 10aHEAKT
A0 METEM 2T0H e PeakUHOHHOH CMECEHID H NepeMe i HiEa0nT,

Yepea 30 muH H3MepaoT ONTHUECK YD [UIDTHOCTE OKPALEeHHON0 PACTROPE HA CAEKTPOMOTOMETPE MPH
ATHHE BoAHEL B0 By W Ha GOTOUIRKTPOREOACPMMETDE B O0IaCTH CBeTonorToments o T3 mo 900 M.
TomurHuy MormoWAaKiners CEeT CI0d BEOHPAKT TAKHM ODPaIoM, STo0E MOTYUHTE OMTHMATLHOES THAWE e
OITTHYECKOH MIOTHOCTH.

B kadecTne pacTEOPA CPARHSHHA HCMOTLIVIOT BOIY.

Maccy MELILAKA HAXOIAT N0 FPATYHPOBOMHOMY [PRHMKY © ¥UeTOM NONPABKH KOHTPOTLHOTO ONLITA.

5
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5322 Onpegefeiie MEINLARD ¢ XIOPHOMOTHOIATHLIM PeakTHEOM

K ocrarky, nomendoumy mo 331, npuanenor 2 cw? owopuoMondboatioro peaktiea, 1 ocw?
PACTROPE CEPHOKHCAOTD raapatdua man | ooud pactoopa ackopBHHOBON KHCIOTLL, MepeMeiHEnoeT |
HAMPeBIOT PACTEOR Ha KMIsmaed soxaHoid Gave B redenne 10=13 muu. PacTeop OXALETIIOT, NepeHocaT
B MEPHYID KOADY BMECTHMOCTEIO 50 cM®, I0AMBMOT 10 METKM XIOPHOMONIMOIATHEHM pPEAKTHEOM M
A& MELL AT,

CIMTHYECEY IO FUTOTHOCTE GKPAIISHHOTO PACTEOPE HIMEPAIT Ha CNEKTPOoToMeTRE MPH ANHHE BOTHEL
240 pve HAEH HA POTOWICKTPOKOIOPHMETRE B 00IACTH CEeTONROMYyCKaHus o 730 o Y pum.

Tomuu ey MorioUEIEers cReT Clof KIoBEThl BRIOHDIT TaKHM obpasomM, YTohL TToIvuHTLE ONTH-
MATEHOE IHAYEHHE ONTHUECKOT MIOTHOCTH.

B xauecTne pacTeopa CPAanHeHMA HCIOLIVIOT BOIY.

Maccy MEfLILAKA HAXOTAT 10 FPATYHPOBOMHOMY MREPHUKY © YUeTOM MONPanKH KoHTPOILHOTO ONBITA,

535 NMoctpoende rpaayiponodHore rpadHga

B crakans (MM Eoabsl) sMecTHMOCTh 250300 ca® noMenioT HABeckH Kapion NLHOTD Memela
B KOUIHUECTHE, COOTHETCTRYIOIEN MAICCe HABSCKM NMpoDm (Tabndua 3) W OTMEPEHHLIE KOTHUSCTED CTAH-
AAPTHORD PACTRORE MBIUBAKA A Wi b (Tabonnoa 4).

Taonmua 4

Huannre posasme SHiBLaprHors
PRICTHOREL MR I LARKD

Muctosaa qoan melnkeka, & CFfbens CHIHNAPTHOMG pacTiopa, ca

O 0,002 no 0,02 sk, Pacraop b D, 1,00 200 3,00; 4.00; 5 00
Cr 002 = 0,05 = Tey e O,000; 200; 4,00 6,00; & 00; 10,00
e 05 = 000 = Pacreop A O, 0 50; 1 00: 1,500 2 00; 2,50
e LD = 020 « T e 00 10 2000 3,00 4 00: 5.0

Bo poe cTakaHil NpAIHEAIGT KHCIOTH, Kak MPH pacTEOpedHs npobhl, M IJaAge NOCTYOAKT, KAk
vEasaHo B 5.3.1 1 3.3

Ha 3iaded A oNTHYLCKOH MIOTHOCTH AHATHIHPYEMIX PACTROPOE BLAYHATRIOT HAYSHHE ONTHYSC KO
MAOTHOCTH PACTROPE KONTPOOBHORG onkmra. 1o madfedHusM IHIYeHAAM ONTHUSCKDH TUIOTHOCTH H
COOTHETCTRYEICLHM HM MACCAM MLIWEAKD CTPOAT IPATYHPOBROUHEH rpadmg.

6 [loTeHunomeTpryuecKkHii METOD onpeae eHns MBIIbAKA

0.1 CyilHocTe METHIa

Meron ocHOBAN HA MOTEHIHOMETPHYECKOM THTPORAHKH MEWLAKA (1) pacTropon GRpoMHOBATOKHC-
JOT0 KAIHA 0 OO0YVUEHHA CKaYKa NoTeHnHaa. MLlueiak npejpapiTeisie OTIENANT OT OCHOGHEX
EOMIOHENTOR CTANH JHCTHAAAUMEH B BALE TPEXXIOPHCTOrD MLIULSIKA A3 COMSHOKHCIOTD PACTEOPRG &
OPHMCYTCTEMH BPOMHCTOrD KAAHA H CEPHOKHCION FHAPAIHHA.

6.2 ANmapatypa, PEAKTHER W PACTHORL

¥oTanoBKa ANA MOTEHTHOMETPHYLCKOTO THTPOBATHA:

Mapa WeKTPOA0E — WHIRKATOPHLH MNE3THHORBLIA M 20eKTPOL CPaBHeH M KATOMEeILHLH WA Bovibd-
paMORLH;

MATHHTHER HTH MEXAHHYeCKas MELLATKA;

MU UIHBOILTMETP NMOCTOAHMOMD ToKa WAKM pH-MeTp, NoIBONMOmME 48Tk PHKCHpOBaATE CKAYOK
NOTEHMHANA B KoHedHol Touke. Tpe HeoGxoauMocTH K IPpADoRY MOCIeIoRETETEHG ITOAKTMAINT Mepe-
MEHHOE CONPOTHETEHEE, MOIBQARIOILHEE NPOBOIHTE HIMEPEHHE B Mpedetax WKaIkl npHoopa.

Kaamit Gposuceatokucitil mo FOCT 4457, pactoop koduedtpaund 001 soms/asm®: 027483 ¢
NPedBapHTElENG NMePeKPUCTATIHI0BANNONG H3  BOOHOMe PACTBOPE W BeICYlieHHoro mpy 1 30--180 "C
GROMHCRITOKMCIOND Kamis pacToopaioT & 100120 cu? ok, nepeiupamT B MEPHYID KOIGY BMECTHMOC-
Thio | 0v?, JOAHMBAKT 10 METEH BOA0H W nepeMemHBaoT. [lONYCKAETCA NPHIOTORNEHHE PACTROPA M3

(pukcanans. Maccomad KoHUSHTPRLUNA pacTeopa. GpoMHoBaTokHcroro kanms O (r/cy? MEIUESKS) cocTan-
JusteT (O MHI3T 46,

OcTansHpe PeakTHER, ANMAPATYPAa M PACTROPEL — no 4.2,
6.3 [lpopenenne amamnia
6.3 1 llpuroToRteiHe ICHETYEMOND PRICTBORA

BaneurHesioT Hanecky NpodE Maccoil 2 T W pesyikTaTil BIRSIIMBAHMA § MPAMMAaX JaMHCHBAKRT ©
TOMHOCTRID 0 HMeTREPTONE THARD.

]
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Hanecky nmoMelawT B crakai (Wi koady) esecTusocTiio 600 cu®, npuadpamt 60 cu? caecw
coaamoit o atotuoll kMcaor (3:1) m 25=30 cu? cepuoll kMcnoTe. EchM crank coOepaiT BOIRppRAM,
aoBasamoT 30 ov? oprodocdoproll kucnotu {11, Crakan (Ma9 KoaGy) HAKPLIBAOT YaCOBLIM CTEEIOM H
OPOBOIAT PACTHROPEHME BHAYATNE P KOMHATHON TEMOSPpATYPe, 4 3aTeM YMEPeHHO HATPeRAMKT 10 TIOEono
PACTROPEHHMA HARSCKH.

Yacopoe CTEKTO OMOMACKHBAKT HeGONLAIHAM KOMWUYECTBOM BOAE W BRIMARHBAKT PAcTBOP J0 HaYANA
BLLICNSHH MARos CepHo KHCIOTL. Colgpauyos CTaKasa (I0TH KoL) OXIZEIAKT, OCTOROEH 1oian-
asmor 100 em? conaneil kmcaoT (1:1) @ KONHWECTBEHHO NEpeHOCAT pacThop B konby annapata AnA
OTOEEHHA MEILEAKA BMecTHMocTED 250 ca’. K pacteopy noGaanmior | r GpomucToro kanus, 3 r1
CEPHOKHCIOTD THAPATHHA W MEeaneio JMCTHUTHPYIOT TReXUIOPHCTEIN MLILILAK, HATPEBAA PACTBOD [pM
1H0=1X4 "C. JMcTHAIAT cOBHPAinT B CTAKaH-NpHaMiHE BMecTHMoCTED 00 oa?, conepaamuii 40 cwm?
poak. JHCTHATALMID NPOIOEAINT 10 TeX Nop, NOKa B MPHEMHHK He nepeilaer */; nepBoHavatkHOro
o0LeMa PpacTeopa.

6.3.2 THTpHseTpHYECKAS poLeRypa

Crakad ¢ JHCTWETATOM MTOMELAKT B NPAGOPR 018 MOTEHUHOMETRHYSC KOO THTPOBIHHA, OMYCKAIOT
MELLANKY H 3A2KTPOLL M, BEINHHE MEWATKY, [IepeMelllnanT pacTeop & Tesedne B 3—1 suu. 3aTem, He
BRIKIEIAA MEIUATKY, PACTEOP THTPYVIOT, J004ET8A8 Mo KAMTIM pactiop OPOMHOBITOKHCIOM KalHA H3
MHKPOOKOPETEH 00 TIOIYUSHHA CKAYK MOTSHLHATA,

7 OdpadoTEa pe3yiLTATOBR

7.1 Macconyio aomo Mplinbaka X, %, BLUHCIAINT no dopsyias:
IR OTIPETEEHHE MEILILAK HEMJAMEHHEIM ATOMHO-35COPOUMOHHEM W POTOMETPHYCCKHM METOLAMMN

- o 1 KD (L)

1y

FO8 M — MACCH MLILIELSEKA, HANTeHHAS 00 CPEIyHPOROWoMy rpadwey.
| — MICCA HABECKM CTAIH, I
Mps ONPEIeTed i ML IHEAKD NOTEHUIHOMETPHYECKHM MeTOI0M
= = e (2)

B

"

roe P — obLes pacTiopa GPoMHOGATOKHCTON KA, MIPACKOI0BAHHOTO HA THTPOBAHME AHATHIAPVEMOrD
PACTBOPA, CM
¥, — ofbeM pacTEOPA GPOMHOBITOKMCIOTO KATHA, HIPECXONGEAHHOTD Ha THTPORAHHE PACTEOPA KOH-
TPOIBHOTO OMEITA, CAM
C — Macconad KOHUSHTRILHA PACTBOR GPoMHOBATOKHCIOND KUIHA ¢ MOEpHOol KouueHTpauved
skpieinedta 0,00 Moasiam?, r/cv? MBLOLAKA,
Al — MAcca HARCCKH CTANH, T
7.2 HopMaTHRI OMepaTHEHOTO KOUTPORA CXOTHMOCTH, BOCTIPDOHIBOEHMOCTH H TOMHOCTH ONPeIeie-
HHE MaccoBoil 1000 MUIIHLAKA NpuneieHs b rafnuue 5.

Tadnwua 5

Mpeaersnan Huprsearnn Huagpsiatin Huopsmatas onepa Hups arue
Mot conng dosm kesdi pemt OFPEE HAETE OREpATHINROED ONEPATHRHORD | THHROCD KOATE | anepavEsHarns
peIvasTaTOR KON TPOAS EQHTPOLS B PRI S K TROAS
EHL T A crogunmocte o, | cxoswsocte d, T o TaMHBCTH 8
O 00002 a0 O,0005 @, LRV CHTY (00017 (00020 (000 RCEVT
Ca. 0,005 » 0,000 o (0004 (O 0, 0005 (05 0, K3
w 0001 = 0002 * (LO00E (0008 0.00140 (0010 i}, KA
= 0,002 s« 0,05 * 2 0012 (0015 (.00 5 (0,008
= 005 = 0000 S 0, (24 00025 (0, 00340 0, 0030 (G
« 00 w (02 @ 0,004 00k (0,005 0,005 0,003
= 002w (0,05 W i} ik b, 00 {007 ir 007 i,
« 005 w01 = IR L RIN 4012 0012 (b, O
= 0,1 = (12 . LT 017 0,020 0,020 (L LH G
7
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HopMATHBEL ONEPEATHEHOTO KOHTPOAA CXOIMMOCTH M HOPMATHEL KOHTPONA BOCTROHIBOIHMOCTH
PACCHWTAM LI TPH J0BePUTENLHON BepoaTHocTE M = 1,95, HopMatibn onepariBHony KoHTRONA TOMHOCTH
PACCHHUTANELI NPH YPORHE OI0DePHTEIRHON nepoaTHocTH M= (L83,

AJTOPUTMBL ONEPATHEHONY KOHTPOE TOMPEUHOCTH HAMEpeHinil 1 NeproaHuHOCTE ero MPOBEeneH 1
— no NOCT 28473,
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