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M E K I' 0O CY¥ 0 APCTHBEHH B # C TAHIAPT

CTA/IM JETHPOBAHHLIE H BRICOKOQUEMMPOBAHHLIE

rocrt
MeTons onpeseTeHna BHCMYTA 29117—91

Alloved and high-ualloved steeks,
M etheods of bismuth determination

MEC 7708020
ORI O

Jary geeneann 01.01.93

Hactoaumil crannapt yeTaHapmueaet QoToMeTprueckiil (npy smaccopey gonax or b0005 % oo
(0,01 %), HenmaMeHHLi aToMHo-aGcopiUHOHHLA {mpi Maccopkix gouax ot 0,0001 % oo 0,01 %), nuBep-
CHOHHO-BOILTAMIE POMETPIHECKHI (TP MaccopkIx donax ot 00001 % 1o 0,003 %) 1 noagporpahudecknii
(npH saccobex aomax o7 0,000 % no 0,01 %) MeToowpl ONpeleIelHa BHCMYTA B TIETHPOBAHELIN B BLICOKG-
NETHPOBAHTHLIY CTLTAY.

L OBIHHE TPEROBAHHA

O0wHe TpedoBalHA K MeTogam aHanmia — no POCT 28473

2. DOTOMETPHYECKMH METO/I

2.1. CymwmocTs MeToLa

MeTon ocHoBaM 112 OOPATDEAHHH OKPEHEHHOTD B POIOELIH UBET KOMILIEKCHOTO COeqHHeH A BHCMYTA
C KCHISHOAOBLIM OPAHMEeRHM [ A30THON KHCIoTe KoHueHTpaudedt 001 smoas s o paMepelni ero
OOTHYECKOH TUIOTHOCTH B OOJIACTH CEETONPONYCKANMA © MAKCHMYMOM NOCICIMIEHHA [pH UIHHE GO
540 mar.

BucMyT npeasapUTensHo OTIEARKT OT CONYVTCTAYIOWIMY IeMEHTOE CTAIH OCREISHHEM B BHIe
CVIBHAL THOALETAMMAOM B AMMHINHOM PACTROPRE B NPHCYTCTEHM KOV KTODA CVALPIE MeaId 1 BHHHOH
KHCAOTE B KAUECTRE KOMIUIEKCOOORAIVIOWIETO BellecTRA WIH METOO0M HOHOOOMEHHOH XPoMaTorpafuin.

2.2, Annapartvpa, peAKTHELL H PACTROPLE

CrnesTpohoTOMETD HIH (MOTOXEKTPOKOIOPHMETD C0 GCEMH NMPHHALTSKHOCTAMY A4 HIMEPEHHA B
BHAHMOH 000ACTH CNeKTpa.

pH-meTp.

TepaoseTp co wramail oo 150 C.

Honootsmennas KonoHkn aHadetpos 1,.2—1.5 cum, seicoToi Mi—40 cu, 30noaHeHHas aHHOHHTOM
AH-31, AB-17=8 win AB-17—8uC 5 Cl—=dopue ¢ BeicoToit cnoa 15 oM.

Anmondt AH-31 mo DOCT 20301,

MNogroTonka aHHOHHTA K adamrsy: 200 r andorMTa SUOTHEAIOT He MeHe YeM MATHKPATHRIM OLeMOoM
HACHIE HHGMD PACTEODA IOPHUCTOID HATPHA H OCTARTHIOT ANA Habyxanns Ha 24 4.

One orgeneuud PpakiudH cMOaE C paiMepos zepHa sedee 04 MM BIBECH CMOIL B PACTBODES
UIOPHCTOTD HATPHA BREUTHEIOT Ma cHTo © ceTeol Me 063 no [DOCT 6613 W npoMulBaoT cTpyved Bodkl,
cOfUpan NPOLISTIYI0 CKROSE CHTO (hPaKUHID aTHOHRTE BMECTE C Bonol B COCYI BMECTHMOCTRIO 23 nwm’.

Flzpanme odmumansnoe MepenevaTsa pocapemwena

i3 ManatenbeTho cTaMgapTon, [99]
£ HITK Hanarenswcreo cradazpron, 2004
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C. 2 TOCT 2911791

OCTRBEWYIOCH Ha CHTE CMOTY OTOPACH B0T, AHIKOCTE HAT pakiHel aHHOHKTE, NpoLUeEied CKBO3E CHTO,
TEKAHTHPYIOT, 4 AHHOHHT NPOLMLBADT CrocoboM IS KaHTALHK COAAHOH KHCIOTOoR KOHLERTPpALHEN BHaMATE
3 oo, ares 0,3 sone/mv? 1o nonsoro yoanenas Fe (1) (npofa c poganacTeiv Kannes ). AHHOHHT
MpoMEB2IOT - KpaTHBM KOTHYeCTRONM BOOL, I3TeM 3AAHBAIOT Ha 45 9 pAcTEOPOM THAPOKCHIE HATRHS.
Janee AaHHOHAT NPOMBBAKGT BOOOH 10 HeATPANBHOH PEAKIHM 110 YHABEPCATLITOMY HHIMKATORY W XPaiar
Moa BOOOH B CTEKIAHHON Sanke ¢ npureproi npoGeod. [lepen wavanoM paboTel B HEEHIOKW YaCThb
XPOMATOrPAMHYECKO KOTOHKH NOMENAINT TAMIIOH W3 MOIHKIORENHHIOBOH HUTH HAH W3 CTEKISHHOH
BATEL, MPedBApUTeILHO NPOKHITAYeHHol B coaduoi kucnote {1 0 1) o nposeimol sogoil. Monoobuenmyio
KOMOHKY 3an0THAKT AaHHOHHTOM Ha BRICOTY Ciof 13 oM o 3ares poaoil na ¥/, ee BWcoTi. Caod aHHOHNATE
AOEeH OLThE POBHBIM, DE3 MVILPLKOE BOATVXA. Jdaa nepesegexms caodibl 6 Clo-thopsy depes lee
rnponyckaioTr [Oh—150 oy Comanoil KHCAOTE KOHUeHTpausei 3 Mok, asm® co CKopocThie | Ca? /MM

AHoHHT AB-17—F8 wan AB-17—8aC no POCT 20301,

IMogroroeks avHodHTa K asanuzy: 200 cu® TosapHoro aduomdra AB-17—8 win AB-17—BqC
(BLENYCKASMOrO B BHOE BI0SCH § BOSE | NPOME BAKT JECKAL BOLOH COOCODOM dekadTaunn, Ao orieienis
(EEIHH CMONE C paiMepoM 3epHa mesee (6 MM BIBECH CMOML B BONE BRUTHBAKT HA CHTO © CeTKOM
Mo 63 no MOCT 6613 1 npoMeiEaoT cTpyeil Boa, cofupas npomeyie CEBO3E CHTO HPaKiinn aHHOH AT
GBMECTE ¢ BOAOI B cOCYl BMECTHMOCTEID 23 am’®. (OCTARIIVIOCHA Ha CHTE CMOIy OTOpacemanT. OpakuMio
AHHOHATE, MPOWETIIYID CKROIE CHTO, NOAREPTAKNT NOIFOTORKS K aHLATHIY, kak cMory AH-31.

kucnora conauan o DOCT 3118 wnn FOCT 14261, pasbartensan [ 1, § pacTBopsl KOHUEETRALHEH
3 mion/ o 1 0,5 Mone/ant.

Kucnora azordan no DOCT 4461 pan DOCT 111235, pasbasmendaa 1 -0, 1 13, 12 300, » pacTeope
koHuenTpanmed | smoaes oM’ 1 0,1 Monk/am*.

Caech conaiol @ asoTHoN KHcroT! K 150 cw® comseoi KHcaomil 10Gantaior 30 cx? asoTHol KHCAO0TE),
200 cw® poaid H NepeMellnpanT, CMECh MOTOBAT HENOCPEICTREHHO Mepe] HCMTEIONAHHEM.

Knenora ackopinHOE, PACTBOP KoHUeHTpamedd 100 r/om®, coemenpuroTomieH b,

Kucnora pnman no FOCT 3817, pacreopl konuenTpased 300 rfo’ w100 rfow’.

AoanHar soieli mo POCT 3760 wmn DOCT 24147 w pasBasnennei [ 204,

TuoaueTawwl, pacToop kouernrpaei 20 rim’.

Kouneuoaoeelii oparaesnill, pacTiop KonueHTpaumed | r/om' B asoTHol KHCIOTe KoHUeHTpaLHe
0,1 seoms

Harpeafi soioprerei no DOCT 4233, nacknueHHBlT pacToop.

Harpua rwaposcin no FOCT 43258, pacteop konueHTpawnei 50 riant.

Foanmit poganncTeil o FOCT 4139, pacteop koumuenTpauneid 30 rfou’,

Mens Mapkn MG no FOCT B34,

METs ATOTHOKHCIAA, PACTROP KoHUeHTpamei 0,00 rfea’ 1 © Meny pacTEopaioT NpH Harpesanty n
1320 ey’ azoriol wucioter (10 1), PacTeop KHMOATAT 008 VIATSHMA OKCHOCE A70TA. OMTa#14l0T,
pazRanmnT norod 1o 100w’ | nepese LIHBIoT.

Aeneto KaphoHILIGE paguoTexnurueckos Mapky e no POCT 13610,

Vuusepoadsias HUIMKaTopHas oysmara pH 1110

Buewmyr sapox Bull no DOCT 10928, sapox BulMk) o BuHE) no TY 48—6—11.

CTannapTHLie PAcCTEOPE BHCMYTA.

PacTeop A2 (0,1 r BHCMYTA PACTEOPAIOT OPW HarpesadEn 630 ey’ a30THOH KMCTOTL, KHIATAT [MCTROR
40 VIATEHHA OKCHAOE A307Ta, ONIAKIAKDT, NEPpeHocaT 6 MepHY Konhy BMeCTHMOCTREY | 0w 000MBAKT
10 METEH BOAOH W NepeMe LHBAKT.

I cv’ cranzapTHOro pacToopa A conepxut 0,001 r sHoayTa.

Pacteop B 10 M’ pacToopa A MOMEIGT B MEPHYIO KOADY psecTHMoCTR0 100 ow’, nodapmisnT
10 cu® a30THOR KICIOTL, IOMHBAKGT A0 METKH BOOGH 1 MepeMeliiBaloT,

I ey crapzapTiore pactiopa b cogepsour 000001 r sHcsyTa.

2.3. llposencnne anannia

2530 INpuroToRieiHe HCMETYEMOMD PacTBopa

23 11 dnd craneil, conepaaliny BoAkgpas, MoIHGIeH, HHODHH

Hapecky ctanu maccodt 1 r{npy MaccoBeIX Jomax mucsyTa oT 00003 % oo 0,002 %) nvan 0.3 1 (npn
MACCOBEY Oo1ax pucwyTa or 0,002 % oo (001 %) noweisawT & cTakad (WiH Koabyv) BMEecTHMOCTRID
250300 on’, npuaMnaoT 1520 oy’ conguoii KucnoTil 3 oM’ a3oTHOH KHCTOTEL, HAKPRBAIDT J3C0nLIA
CTEKIOM H PRCTREODAINT HABSCKY NP HarpeBat i
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rocT 1911791 C. 3

PacToop semapupaor oo ofkesa npuiautatensino 10 oa®, gobannawor 30 oy poges, 2030 cw?
PECTROPE BHHHOH KHCIOTE KoHUueHTpaumed 300 r/om® W varpesamT & TeqesHe 10 smuu. PacTeop oxnaxk-
nawT, podanrsnor H—25 cnt avmmaxa g0 pH 58— 10 no yHusepoal oMy RHIHKATOPY H BHORL HATE BRIOT
B TedenHe 10 MHH 10 pacTBOpeHHs BEASTHBHXCH podsfpasMonoi 1 sMotubieHopod kuenoT. Jdobannsior
| oo pacTrROpd AIOTHOKHCHON sean, veravarnueaorT pH 7.5, pobannas comanyy kucaory (10 1) Wam
AMMMAK, HCIoTeAVA pH-meTp.

Pacteop paitannanT soroi oo 130 cwt, garpesaoT oo 853 "C—90.°C, npransaoT 14 cd® pacteopa
THOALETAMKHIA, BLIepaHBaT [0 M npu 9Toil &e TEMIEpaType M BHOBL npwinsaot 10 cv® pactoopa
THOAURTAMHAA, DCTARIAKT PACTHOR C GCAAK0M Ha 2 u npr 40 "C-30 "C.

JaTes pAcTBOP © OCANKOM ONIARTIINT 00 KOMHITHOH TeMOepatyphl, OTdaIuTponbiBaoT OCaloK
CYALPHOoR Ha apd QHILTPA Cpedield MoTHOCTH (Denas AeHTa), NPOMBLIBRIOT T—E pas Xonoaiof Bogoi,
dhuneTpar othpacueaoT. Ocagor Ha duaeTpe pacTeopaioT B 3040 ca’ (mopumamy no 10 cw®) ropadei
CMECH COUEHON M a30THON KHCI0T A NpoMLBanT GHALTP 2—3 pasza ropaged aaoTHoR kucaoTor (1 @ 500,
cofupad (MUIETPAT W OPOMEBHLIE BOAK B CTAKAM, B KOTOPOM [POEOIMIOCE ocadtedme. Duiwrp
OTOPEC LI BIIIT,

2312 na ctanefl, e cofepaiiiny podbfpas, MonHbren, Huobuii

Hanrecky crand Maccoii 1 r (npH MacconLiy 2oaax sucsMyTa o1 00003 % no 00002 %) win 0.5 r {npw
MACCOBLIY JBonax oucavta or 0002 % ao 0,001 %) nomemaoT B cTakad (MAH KOnGY) BMECTHMOCTLED
250-=300 cw?, npuaneaoT 1520 cyv’ conauoil KucnoTe, 5 om? a30THOH KHCIOTE, HAKPEIENOT CTAKAH
(HIH KoTBY ) 4aCcOBBIM CTERTOM | PACTBORAINT HARSCKY MTPH HAMP2EAHHH . PACTBOP BRITIATA BAKYT 10 BTAMH LI
conell. Conl pacTiopaioT B 3—7 oM’ COMAMOR KHCAOTE M CHOBA GLIMAPHBAINT 10 ETAMHEX codell. DIty
onepauiio nosTopAnT. Comd pacToopdaioT & 40 cw’ conanoil KHCTOTE KouueHTpaumed 3 sMons/as’,
HATPEBAA 10 HAYATS KHnenHs. D6patopamuiica 0Can0E KPeMHHERON KHCIOTL OTPMIETPORLIBAIOT HA IGA
dmaeTpa cpeduel mMIoTHOCTH (Denas feMTa) M NpoMLIBAOT 3—4 pata ropaded conamol KUcaoTod
KOHUEEHTRpaHeil 3 Mofs, oM, NpUCOeInHa OpoMEGHYI0 3A0KOCTL K OCHOGHOMY duastpary. Puawtp c
CCAAKOM OTORACABAKT.

DIUILTPAT OPONVCKAT Yepel HONODEMEHHYID KOTOHKY ¢ AHHOHWTOM, MPedBapHTenbio MPOMBITYIO
30 o CcOOAHOR KMCOOTE KOHUEHTpaUHed 3 moib/aM® Co CKOPOCTLIO npadauidrentio L5 o’ /M.
[Mocne Toro, Kak pechk HCNETYEMBIA PRCTREOD NepeHeced B WOHODDMEHHYIO KOMTOHKY, NPOMYCKANT el
T 1 e (mopudasd no 10=20 cu®) conaHol KHCIOTE KOHLERTPAIMEH 3 MOAL/ M LTH YAATSHIE
COTMYTCTEYIOLHY 2AeMEHNTOR HHKENH, XpoMa, KODATETE, Mapraiua, MeaM, ®eaesa. S0odaT oTOpac kIEmoT,
Foraa nocnenidas Nopura KHCAOTE DOCTHIHET BERXHETD YPOBHA AHHOHHTA, TeCopiupyioT BHcMyT I00 o’
A30THON KHMCIOTE KoHUeHTpanmei 1 soms/mw.

2,32, CrekrpodoToMeTpHYECKads NPOLSIVRE aHLTHE

HeniiTve MBI pacTBop, NPHIOTORASHEE mo r. 2.3 0.1 wan 2.3 1.2, BRinapipaioT 20 WIS coei,
CONH PACTROPSIOT B 3 ¢M° A30THOH KHCAOTH H BRITAPHBAKT 10CYXNA.

JaTes CcooM PACTROPSROT B 3 CM* as0THON KHCAOTEH KoHUeHTRAUMeR | Mo/ aM® npe Harpesaim e,
CTEHKH CTAKAHS ONONACKHBAKT 3--3 ov’ BOIEL, PACTROP MepeMeinnaoT W oxnaktawT. dobasnawt 2 cu’
PACTEOPA ACKOPOHHOROH KHCNOTE, MepeMeluMiaior, Yeped 3 MHH NpHaMBuor 1 oM pacTiopa BHHAGH
KHCAOTE KoHoenTpaugei 100 r/mw® w | ov’ pacTeop KCHASHONODOID OPAHEEROTD, TEPEMEIIHEAA PACTROD
nocne A00aBIeHMs KAEE0re peakTHia. PAcTBOp MepeHOCcAT I MEpMYER KOO0V BMECTHMOCTLIO 23 oM°,
OCTHBAMIT 10 METKH BOTOH ¥ NepeMeliiBanT.

Yeped ) sMHH HIMEPHIOT ONTHYECKYID UIOTHOCTE OEPARIEHHOTD PACTROPD Ha CeKTPOMOoTOMETDE
NP ATHHE BOHG 340 M B KIOReTe ¢ TONHHHOH Moraoliaomers ceeT cnod | oM HiaH Ha HoToone KT -
KOIOPHMETPE © J28HLIM CRETHPHALTROM § KIBETE ¢ TOAWHHON [IOroaoilerd cBet oo 3 oM.
Pacreopos CpaBHedd COYHEHT PACTROR KONTPOALHOMD onLTa, Maccy BHCMYTA B HCHBITYEMOM PACTBRODS
HAXOAST [0 TPATYHPOBOMHOMY Ipadeey.

233, NocTpoenne IpaIvHpoBsIHore rpadiea

B mATL cTAKAHOE (MOH Koab) BMecTHMOCTEI0 250—300 ca® noMemanT Hanecky KapGoHmulEHOTO
#enesa (.31 r B COOTRETCTRMH ¢ MACCOH HABSCKM AHATMIMpveMol npodul ctanu. B ueThipe cTakaHa (Man
kodifnl) npunHBaloT nocredosartensio 0.5; 1,0, 3,0; 30 cv’ crasnapruoro pactsopa B [amwil crakaw
CIYAHT LA NPOBCISHHA KOHTPOILHGTO (XOA0CTOr0 ) OMLTa.

Bo poe crakankl Oo0annanoT mo 20 cu? coaRHoR KEHCAOTE H 3 oM’ asoTHol KucroTe. danee
MOGCTYNAIT, KAk yEazauo 6 n 231 ¢ yuetoM cnocofs OTIeTeHHA BHCMYTA 0T OCHOBHBIY KOMITOHEHTOR M
B 232
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C. 4 TOCT 2911791

3. HEILIAMEHHbBIH ATOMHO-ABCOPELIHOHHBIH METO/1,

3.1, CymuocTs MeTHIR

MeTon oCcHOBEAN Ha HIMEDEHHH NOrToMe A HITYUeH A CROGOTHEMH ATOMAMH BHCMYTA TIPH L1HHE
BomHs 2231 w3008 uM, o0paavIoIMMIECH NPH BEEIEHHH AHAMHIHPYEMOID PACTEOPA B IPpadidToBEVIO
KIORETY.

BHCMYT NpeapapeTeibHio OTISIRI0T 0T OCHOBHLIY KOMIOHEHTOD CTATH OCAAIeHHeM B BHOES CyafiHaa
THOAUSTAMHOOM B AMMHAMHOM PACTROPRS B MPHCYTCTREHH KOMISKTOPA CYIRpHIa Mean B BHHEGH KHCIOTE
B EAMECTES KOMIIEKCOOGRAIVIIMETD BRUIECTED HIH METOA0M HOHOOBMEHIOH XPpoMAaTorpadii.

A1, Anuaparypa, PEaKTHOL H PACTRODL

ATOMHO-A0COPOUHOHHER CnekTpodioTosMeTp ¢ MpapHTOBOH KIoBeTol.

Jlamma A onpeaeneHAa BHCMYTA.

MUKPOMTUNETED BMeCTHMOCTLR 20 sk,

Apro eacokoil unctorsl o NOCT 10137 wax cMecks aproda © 5 % nojopoas.

Crannapraetil pacteop B mucsyra: 10 cv® pacteopa b, npuroTorienyoro ne n. 2.2, noMewanT B
MEpHVIO KO0y BMecTHMOCTRI0 1M om?, nobasnawt 10w a30THOH KMCI0TE, IOOMEIOT 10 METKH BOAoi
M nepeMelMBanT. PAcTROpP roToORAT HENOCPEeACTESHH MeRel HCNOILIOBAHKEM.

I ey crapnaprrore pactoopa B cogepocnr 0000001 ¢ pucwmyTa.

OeTaneiEe PEakTHRL, PACTROPEL H ANNAPETYRa no m. 2.2,

3.3, Ilposencnne anayHia

330 TIpHroToRIeHHE MCMETVEMOMD PACTBOpL

Hasecky ctanu saccoi O, 1=1 r cornacuo tafin. | noMelanT b cTakan (I8 Eonby ) BMECTHMOCTRIO
230300 cu’, npransanT 1520 cv! conguol KHCIOTLE, 35 cM? AT0THOH KWCIOThH, HAKPHBAKT CTAKAH
(ITH KOIDYV) HACODBEM CTEKIOM M PRCTEOPAIOT HABECKY MM HATPEBAMHK.

TaGnuuya i

Muacconan pohn sAcMyTH, W Macca Haseokw, © OFLES AHTHHIPYCHGIG PACTHOPD, M
O 00001 g 00005 o 1 25
Ca. 00005 = 0,01 v 0.5 25
w 0001 = 00025 = 0.2 ]
s L0025« 0,0 = 0.1 1]

Hanee mocTynaoT, KAk yEazaRo B 0231, oTIeRdd BRCMYT OT OCHOBHLIX KOMIIOHEHTOR B BHIZ
CVILHIA THOAUETAMHAOM HAH METOI0M HOHOOGMERHON XpoMaTorpadini.

332 CrnexkTpoMeTpHUSCcEad NPoLeTyps alaiHs

HMenumyesetil pacTaop, NPEroToRTeHHBLE no . 23001 win 2.3.1.2, BRNapiBaoT 10 LS HMX Conei.
ColH PAcTROPAIOT B 3 M’ A30THOH KHCAOTE M CHOBA GROAPMBAIOT 10 EIAKHBX cogeil. Jartem coau
PACTEOPAINT TIPH HArpeBaHud & 10 oy’ asorHol KHcnorel (10 1), HaKpLIBan CTAKAH YAcOBLIM CTEKI0M, |1
CATARIAOT, PAcToop NepeHoCAT B MePHYID Komhy (CM. Tadut. 1), Io0HBaiT BOOoil 10 METKH H MepeMeini -
BaT. OTHHPAKT MUKPONMHIETKOH AMTHEBOTHYIO YACTE PACTEORA, PARHYIR 20 MEIM®, BEOTAT B FPafHTOBYIO
KIOBETY M (MECHPYIOT BEAHYHHY NOMMOLIEHHS HATYHeHHA CRODOIHLIMH ATOMIMH BHCMYTA NpH J1THHE
BOEHEL 223, ] mnd 3065 Hs; A0A HIMePEHHA OTOHPAIOT He MeHes TPeX ATHKBOTHEXN dacTell pacTiopa.

Maccy BHCMYTA HANOIAT N0 IPAIVHPOROUHOMY TPahHKY © yHeTOM NONPABKE KOHTROIEHOMD ONLTa.

333, [Moarorosea npubopa K H3MepeHHKD

Brawuenne npubopa, HACTRONKY CNEKTPHPOTOMETPS Ha  PEIOHAHCHOS HITYVHSHHE, PervHpoOERY
Onoka yNpamierua, GNoKa aToMHIALHE NPOROIAT COTMAcHe HHCTPYELHN, NPparacsol Kk npréopy.

Yenopus onpeteneHia BHCMYTA:

AyanurHdeckas nuiEa (A) — 223, 1 wan 06,8 1w

CrnekTpaibHasd WHpiHa et — 0,2 i,

Bpess pereyiumparsa nps OO °C — 10 ¢,

Bpewms painosents npu 360 °C — 15 ¢,

Bpema arosarizanum opy 1930 "C — 10 ¢,

Peaum HHEepTHOTO TA3d «Fd3-CTols.

334, TMocTpoenne rpanyHPoOROYHONS rpadidka

B narte cTakadon (WM Komd) BMecTHMOCTRIO 2530300 cu? noMelanT HapeckH KapDoiiibHoro
HENE3 B KONHYECTREE, COOTRETCTEYIOUEM Macce Hamecky cTand (cM. tafin. 1), B uetnipe crakama {(wnu

GOST
I
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rocT 1911791 C. 5

KOG L) NpHAIdBaKT nocnegosarentsdo 10; 2,00 4,00 5.0 cv® cramaaprioro pactsopa B pmesyra. Tarnil
CTAKAH (MK Konba) CAyaHT 118 OpOBEIeHHA KOHTPOIBHOND ONLIT.

Bo pce crakanul (10TH K006 2o8ammsnoT no 20 ox! CongHol KUCIoTLl H 3 oM a30THOH KHCIoTn.

HNanee NOCTYNAKIT, Kak yEasaHo B n. 2.3 1 ¢ yUeToM COocoDd OTHSTEHHA BHCMYTE OT OCHORHLIX
KOMIOOHSHTOR H B n. 3,32, 333,

M2 anavena onrH4eckol IOTHOCTH AHATHIHDYEMBIX PACTEOPOE BEMHTAIOT 3HAMEHHE ONTHYeC KO
MAGTHOCTH KOHTPONEHOTO onbiTa. o safioe iy Bemmyiias onTHYeCKol MIO0THOCTH W COOTRETCTEYID -
LHAL M MACCAM BHCMYTE CTPOST MPAIyHPOBOMHLIE rpadiii.

4. UTHBEPCHOHHO-BOJBTAMNEPOMETPHYECKHMHA METO]

4.1, CyimocTs Metoga

MeTon ocHoBAH HA NPeOBAPHTEILHOM KOHUEHTPHPORAHNHH BHCMYTA HA CTAUHOHAPHOM PTYTHOM
KATIEABHONM WIH PTYTHO-TPQHTOROM MeKTpode npH notedudate suaye 0.3 B b conanol xuciore
KOHUEHTRpAEHe N | MO/ MY © MOCHedyiiei pericTpauied Toka aHOIHONS PACTEORSHWA BHCMYTL NpH
naTedurane Murye .15 B no oTHOWeHHID K XIOPCe PEDPEHOMY e KTPOoIy.

BHCMYT OTISAMI0T OT OCHOBHEIX KOMIOHEHTOR CTATH OCARISHASM B BIAS CVIRDHIE THOALSTAM HIOM
B AMMHAYHOM PACTEOPE B TIPHCYTCTEHM KONASKTOPA CYibMIa Meld W BHHHOH KHCTIOTL B KiMecThe
KOMILIEKCOODPAIVIOUE MO BEISCTRE MM MEeTOIOM HOHOOBMeHHON XpoMaTorpadiii.

4.2, Annaparypa, pEAKTHEE H pACTROPL

[NMonaporpady nepeMerore TOKS, oCUWIorpafiMec kil WiH noCcToSHHONG TOKA.

Ageilka ¢ xnopcepebpAHLEM ASKTPOI0M CPABHERHNA, CTANHOHAPHLM PTYTHEM KaMelbHLM WIEKTH-
Aok M0G0l KOHCTPYEUMH WIH TRepILH THCKOBLH nekTpol (5 = 4 M) 13 rpaddTocoiepaiiens
Marepriana moboroe cnocoba HAroTomaeHus, ofecnednimolwme Tpefvemyn no HT socnporinoaiMocTs
AHATHTHYECKOT D CHIHATA.

[NoTepurocTaT Dwboit MOoeny, paboTamniuill 6 PesHMe 33TaHHOT0 MOTEHLHATA.

Pryre sapeu Pl no DOCT 4638, He colepallad BRArH.

AzoT rasonbpazied mo DOCT 9293 waM aprod mo DOCT 0157,

hop 218 nonaporpadHposaHnd, coteprapi | soas/asm? congnol kucnote. B covaae Heobxoan-
MOCTH TOABEPrAETCH A0MONHHTENLHON WeKTPONHMEISCKON OUHCTKE M0 CXNEME YepTekd OT npuseced
UBETHEY METAIIOE ¢ PTIYTHLIM KaToaoM B TedeHde 4--35 4 npu notenudane suiyve 1,2 B, koTopuii
AOANEPHHBASTCA NOCTOAHHEM ¢ NOMOIIEKD TOTEHLMOCTATA.

Kamuit xoopreteiii no NOCT 4234 paceiueHHLf pacTeop.

Pryte (11} azorwokmcnan okdcuan no FOCT 4320, pactoop onuentpaudeit 0,000 rfes® B a3oTHoll
kucaote {1 @ 13).

Kepcue amovokannense no NOCT 4329, pacteop konuedTpauned 10 r/om’.

AMMOHHA A30THOKHCARA no DOCT 22867,

CTanaapriLe PpacTROpLl BHCMYTA.

Pacteop b 10 o pacteopa A (o n 2.7} NOMEWAINT B MEPHYI0 KOGV DMEcTHMOCTLO 106 cm®,
godammanT 2 o’ conanoll KHCNOTL, JOIMBAKT 10 METKH BOI0i M NepeMeiBarT.

1 oo’ cranmaprioro pacteopa b conepassr 0.00001 r sucwyTa.

PacTpop B: 3 ¢’ pacteopa b noMewlalor B MepHyn Kouby pMecTHMOCTLR 30 ov?, aobapnaoT 2 o’
COMAHON KHCIOTE, JOIHEIIOT 10 METKH BOAOH H NepeMei BamT.

1 cai® cTanmapTiore pacteopa B cogepaur 0,000001 r sucsyTa.

Pacteop B roTopaT HenOCpeicTBed o NEpel HenoILIORIHHEM.

OCTanLHEE PEAKTHER M PACTHOPLL o n. 2.2,

4.3. llponegenwe anannia

4.3 1. llpuroTorienie HCOBTYVEMOID PECTROPA

Hapecky cranu saccoll 0.5 r DOMELAKNT B CTakad (WM KOAGY) BMecTHMOCTLEY 230—300 o,
MPAAHEART 1520 ca’ conguoll KHCIOTE, 3 cM° 230THOH KHCHOTE, HAKPLIENOT CTAKZH (IR Koahy)
YACOBEM CTEKTOM W PACTEORAT HARSCKY MPH HATPE DA MHH.

Nanee nocTvnawT, Kak vekazso B 1. 2.3 1, o1iensds BHCMYT OT OCHOBHBX KOMIOHEHTOR B BRI
CcyabpHma THoameTaMuaos (. 2.3 1.1 uan setonos monoobMe ol xposarorpadgan (n. 2.3.1.2).

Hensmvesslil pacTeop, noay4eddbit oo m 2.3.1.], BRNapUBanT Jocysa, Cool PAcTEOpHT 6 3 om?
A30THON EACTOTH NPH HATPEEIHNH B padfamtdnT sodod npuiumsuTeisno 10 80 owd. K noayyeHHoMy
pEACTRORY NPUIHBANT 10 cAf® pAcTRORE ANIOMOKANHEREIN KBacUom, (1,5 r a30THOKHCIOTO AMMOHMA H AMMMAK
oo chaboro sanaxa. ColepanMoe CTAKANA (MM Konhul) HATRERAT & Teuenne | —2 MHH, 0canok oTdMILT-
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I — pofossii prvtani saekTpon; 2 — mastnnons d kentaers 3 — sarestiean semaaks; § — aena
MOTATEN LH I MIEKTPON 11 CHEKTPRILNRID yiads § — kropcepebpan i AAeKTHu cpasieann; O -

HOAHITHASHO N A Cieya; 7 KPRk & — STexanH g T|b!|'f\lltil nam nogstns asera F— o
OTH CAMHBD IR KT R

POBLIBAKT Ha QIILTR CpeaHell MIOTHOCTH (Ge1aa JeHTa) H NPoMBGIOT 3—4 pata ropauny pasbasneH HLIm
(11 200 avvmakon. Gunetpar oThpacesant. Ocanok va duneTpe pacTeopaoT & 10 cu® ropagei conaoii
KHCAOTEL (12 1) ¥ DpOMBIGAIOT PUALTH 23 pada ropadel sogol, cobupasd QUILTPAT B OPOMEIBHLIE DO
B CcTakaH {HTH Konby), B KOTOPLX NPOoBoIHI0CE OCOATE HHE.

4.3.2. HumepcHOHHO-BOALTAMISPOMETRHYECKAH NPOLeIyPa AHATHIA

Henweimyveseil pacteop, noavueHHisl no . 4.3.] nocie oTiefieiHa BHCMYTA 0T OCHOBH LY KOMITO-
HEHTOR, BLIMAPHEAKT OocyXa. Coll pacTEOPANT B 3 oM’ COUTTHON KHCIOTE W CHOBL BLEMAPpHBAIT J0CYXI.
3aTes COMH PACTRODIIOT TIPH HAMPERAHEA & 4 oM’ CONEHON KHCIOTR, HAKPDLIGAT CTAKAN YACOBBIM CTEEI0M,
H oA AT, PacTeop paiGapmamnT oaoi ¥ NepedocaT B MEPHYID KOO0V BMECTHMOCTEIO 30 ca?, DonueawT
BOAOH A0 METKH H MepeMe liHEarnT.

IMpu paboTe co CTALHOEAPHLIM PTVTHLIM KANSILHER INeKTPoIoM B noadporpadmdeckyio aueiiny
sanuearT 2025 o’ (OHOBOTD MEKTPOIRTE, YEped KOTOPLIH OpelBapHTelLHD B TEYeHMEe 3 MUH POy -
BAKIT A30T HAM aprod, J00ARIAINT B COOTRETCTRHH ¢ Tall, 2 ATHKBOTHYH MACTE HCNBITYEMOTO PACTRORL,
0,01 0,02 v ackopduHoBOH KHCIOTLE M IepeMEUTHBRIoT.

lfaGavwwa 2
& Ciimen AnMESOTH i wIcTH Moo maHECKH TN, COOTBETCTIEYHD WS
Macconan qons scuayTa, T 1
pacTampa, oM ARHEBOTHON QHCTH pacTeapa, |
Or 00T po 0,005 Bram. 5 (05
Ca. 00005 = 0,01 " 2 .02
ERRIRIIT o 0,005 ] 1 0.0

VeTaHaARTHEAIOT Ha nomaporpade noterman unye 0.5 B u npoRonaT KoduedTpuposiiie DRCMyT:
HA CTALMOHAPHOM PTYTHOM KATEIEHOM JIEKTPONE B HENPEPLBHO TIEPEMEIUHBASMOM PACTHODE B TEUEHHE
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23 mun. [No okoHIaHHE BPeMERH HAKOMISHAA NPSKPAUEETCA MEpeMellHEIHHE, H PACTROD YCNOKAWBA-
ercd B TeveumHe 1320 ¢, noche yeras CHHMASTCH AHOOHAA MOSAPHILHOHHAN KPHBAg [PH THHEAHO
HIMEHAKILEMeH NOTeHUHATE ek Tpeaa oT Muuve 0.5 0o aunyve 005 B, perdcTtpipys NHK GHCMYTA TPH
moTerurane Muaye 0,13 B, [n8 kasaoro Hadepe s TIOyHanT HOoBVIo Kanim pryTH.

[Mpu pabore © TESPILMH WEKTPOAAMH B PEXHME PTVTHO-TPAfHTOLOI0 B IOJE pOrpafraeciyi
Aveiiky znueaoT 20—=25 o’ OHOBOND INSKTPOIHTA, YePes KOTOPHEA NPpeisaprTeJstio B TEYESHHE 5 MHN
NIV EAKT A30T WAH aproH, o0aniamnT 3—4 Kannd pacTeopa asoTHoKHcaol prytd (LI (1502 sEr),
AODARNEIOT B COOTBETCTAHM ¢ Taba. 3 AMHKBOTHYIO YACTE MCILTYEMOre pactiopd, 0,01—0.02 r ackopdn-
HOBOH KHCIOTH W MEPese [HBI0T.

YeorasapaupawT Ha noaaporpade norenumat Mudye 0.5 B o npopodar KOHLEHTRPHPORAHKE BHCMYTA
HA PTYTHO-rpafToROM WEKTPOOe B HeNPephiBHo MepeMelHnBIeMon pacTeope B Tedenne 1—2 v, o
OEOHYAHHHE BRPeMeHHd HAKOILIEHHA MPeKpailiaetcs NepeMeludBaiie, pacTeop YCOOoKAHBASTCH i TeHeHHe
1520 c. nocne vern CHHMAETCA AHONHAH [MOUIAPAIALMOHHAA KPHBAA OpH JTHHEAHD AIMeHHIIEMCA
MNOTEHLEMATE 20eKTRoaa 0T MEnye L5 10 wnoc 0,2 B, Npy ukcHpoBaeon 3Hade HHN norenudana wec 0.2 B
INEKTPA OUHULAETCH ANEKTPONXHMHYECKH § MEPeMelll HBAEMOM pacTeope B TeueHHde 30 ¢ nmocne kawnod
PErHCTEHy NOIAPHELAOHHOE KpHoodl. Pervcrpaliin KpUBLX NpOROTAT TPH paid, HI HWX Nepsog
HIMEPEHHE B PACMETAY He YMUTRIRICTCHE, MakcHManLHbIH TOK HOMHIAUWH BEHCMYTa (TIHE BUCMYTA) Perd-
CTPUPYETCH NMpH noTenuaate muuye 0,15 B

Tabnwua 3

M b orn - DQELEM AAHKIOTHON MICTH Marca naseck i CTRIM, COOTRE TETAYKINIAN
NIACCOnNN mosH ||||L'||:| Tk, & ]
F'iIIJTIIl:ITIJ.. (4] ATHKEBTHAON MACTHE F‘ill.'rﬂirhﬂ. r
O 0,00 no V0005 gscsod. 2 02
Ce, 0005 « 0002 ® 1 LI
o (N2 &« 0005 3 (5 (1,05

UyBCTEHTEARHOCTL MPHEOPA NP PErdCTPALHE BOILTAMITEPOrPAMM B O00HX CVHARN BLIDHPAIOT TAK,
YTOOL BLICOTA PErMCTRPHPYEMODD NHKS OLTa He semee 10 M.

4.3.3. [lpn paboTe CO CTAUMOHAPHLIM PTVTHEM KaMelbLABM WISKTPOIOM COOSPEIHHE BHCMYTI
HAXOAST M0 FPATYHPOBOMHOMY FPAdHEy © YUETOM KOHTPOILHOND OBITE.

A nocTpoeHHE MPAIyHPOBOYHOIG TPadHKa B NATE CTAKIHOR (WIH K000} BMeCTHMOCTREY 250
300 ey’ posemaoT no 0,5 ¢ KaploHILHOr0 Kenedk ¥ opuansaT no 20 cx? congpol KHeToT 1 5 om!
A30THOR KHCA0TR, B 4eTeipe CTakada (WK KOO0B ) NPHIMENOT CTandapTHWH pactoop B oHoMyTa &
BOTIPACTAIMUHY KOAHUSCTRAX ¢ TAKHM PECYeTOM, YTODE MACCH BHCMYTA B HCNBTYEMOH npode cTany Gelia
MpHGTHINTENLHO [ cepeamie rpaduka (eM. Tadn. 3). [Marwil crakas (i Konda) COyaHT LIS MpoBeieHng
HOHTPOEHOND OTEBITA.

Janee MocTVamwT, KiK vkasano 6 on. 2310 1 431 ¢ vietos Bu0paitioro cnocofia OTIeNeHMa BHCMYTA
OT OCHOBHBIY KOMIIOHEHTOB W n. 4.3 2,

Ha 3uaueHHil BRCOTE MHED aHATHIMPYEMEIX PACTBOPOE BEMHTAIOT JHAMEHHME BLICOTHE THKA KOH-
TPOUILHOTO ONeETE [lo HARIEHHEM BEAHYHHAM BLICOTHI B COOTESTCTEYHNUHM HM MACCaM BHCMYTA CTPOAT
rpaIyHpoRoYHLiE rpadMe.

[Mpu paGoTe C PTYTHO-CPRQETOREIM HEKTPOAOM COOCMANNE BHCMYTE HANOIAT METOIOM CTAHIAPT-
HEIX DO0AGOK.

AMHEBOTHVIO YACTL CTAHAARTHOMD pacTBopa B ouesyTa AobapianT B MCHLITYeMBH PACTROD B Mov1a-
porpadEueckol auelike, MepeMellifBanT, BATee NMPOBCIAT HHBEPCHOHHO-BOTLTAMIEPOMETHHYSCKHE Hi-
MepeHHA (0o n. 4.3.2) Kak npH olNpelele i BICMYTA B HCTIBTYEMOM PACTROpE.

Benuunny crapgaprHoll 1obapki BOHPaDT Tak, 4ToDL BRICOTH NMHKA BHCMYTA NOCTEe BBEeReHis
OODABKH YBEIHYHIACcH B 1,3—2 paza.

5. [IOJAPOTPADHYECKHI METO

5.1. CymmocT: MeTona

MeTon ocHOBAH HA CNOCODHOCTH BHCMYTA BOCCTAHARTHEITECA HA PTVTHOM KATAKILUEM JNeKTPOIE B
COMAHON KHoIoTe KonuedTpanmelt | sMons/ oy’ npy notedurane sanyve 0,15 B no oTHOWeHHI0 K XI0pee-
PebpARoMY AMEKTROOY.
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BHCMYT OTAERAIOT OT OCHOBHLE KOMITOHEHTOR CTATH OCARICHHEM B BHAL CYIL{YILIA THOAUE TAMHIOM
B aMMMAYHOM DACTEOPE B MPHCYTCTEHA CVALINLIA Mell H BHHHOH KHCIOTE B KaYecTiRe KoMaekcondpa-
FYIHErD BSMECTiE MIH METOIOM HOHOOOMeHHOH XposvaTorpadin.

5.1, ANDaparypa, PeaKTHBLl H PacTBOPE

Nopaporpad nepesMerBore Toka, OCUHAIOTPadeeck il HIH ToCTOAHHOID TOK.

HugHka ¢ PTYVTHEM KAMme TbHLIM JIEKTPOIOM.

Peaktuei W pacToopsl no nom. 2.2 w 4.2

5.3, llposencnne ananmza

530 MNpHroToRTeHHE MCNETYEMOMD PacTiopa

IMpobopaT Kak veasano 6 m. 4.3 1.

5.3.2, [omaporpadrdyeckad TIPOUSTYRS. aHATH L

Henerryesudil pacTeop, nojvaeHnsii (n. 4.3 1) nocne oTIe eI BHCMYTA 0T OCHOBHBIX KOMIGHEH -
TOH, BRIMAPABAKT Tocyxa. CoaM pACTROPHKT 6 3 oM ConAHGH KHCNOTH B CHOBA BLINAPHBAIOT 10CYXA
JaTes COmM PACTBORIIOT IPH HArPERAHANR 1 4 cM” CONAHON KHCIOTH, HAKPRIGAA CTAKAN YACOBLIM CTEKI0M,
oAt PacTeop paifaniamT Bogol B NepedocaT B MepHyID KOO0V BMECTHMOCTRIO 50 cal®, nouBasxT
BAMOW A0 METEH W Nepeye LIHBaKnT.

PacTeop nocie npoiyBadHMd AHERTHEM FA30M JRIHEAOT B A4eRKY ¥ oA porpa pyoT, peracTpapys
MAKCHMAALHLH TOK BOCCTANORASHWA BHCMYTA B NPeNeiss MpUIsHeHHore Hanpaaedns or 005 a0 0,3 B
OTHOCHTENLHO MIORCEPEOPAHOIO IEKTPOLL WIH PTYTHORD OHA.

HyBeTaHTENEHOCTE NRHEOPAE NP PerHcTPAlHE BOALTAMASPOIPAMM BLIOHPAIOT TAK, YTODE BRICOTA
MUK Bena He Mexee 10 s,

533, MocTtpoedre rpadypoBOdHONG rpaguika

B nare crakamon (MM Koad) eMecTHMOCTREY 230300 ox® nosewawr no 05 r kapDoHnLHOTD
AENesd W NPUANBAT no 20 cM7 CoNaHoi KHCIOTR B 3 cM° a30THON KBCNOTEL. B YeTwpe cTakada {in
KOI0B ) NPHAMBART CTANIARTHLIA PAcTEOP b BHCMYTA B BOIPACTAIGIIHY KOTHIECTRAY C TAKWM [ECUETOM,
YTOOE MACCH BHCMYTE B HCNBITYEMOH npode CTaay ObiAa NpHEMHIHTEIRNG B cepeauie rpaduia. [TaTeii
cTakad (i koaha) COysHT N8 MPOBEISHMA KOHTPOTLHOTD OTILIT.

Jdanee MOCTVIAKDT, Kak yeazado & nn. 231 w4351, ¢ vuerom BRMOPAHHOTD Chocofa OTIemeHHA
BHCAMYTA OT GCHOBHEIY ROMOOHEHTOR W . 3 3.2

H3 anaueHnil BEICOTHL MHER AHATHIHPYEMBIX PACTROPOE DRYHTAKNT IHAYEHHWE BLICOTH [MHEA KO-
TRWIEHORS OMLTa. 1o HalneHHeM BeTHYHHAM BLECOTL W COOTEETCTRYIGLUIAM. HAM MaCcCaM BHCMYTA CTPOAT
MPATYHPOBOYH B P,

. DBPABOTEA PEIYJJIBTATOR

0.1, Macconyie nonw BHCsMyTa (X)) B MpoueHTIx BRYHCTSNT No qopMyian:
- TIPH PRACYETE TI0 MPAVHPOBOHMHOMY TPRafiey

X == 100,
m

[A2 W — MACCH BHCMYTA, HAlIeHHAA TI0 TpaayHpOBOHOMY TPy, 1
My — MACCA HABECKH CTANM, T;
- TP PACUSTe MeTONOM J0GanoK

¥ (f—hpy e Feoes 100
(= k) m

rag fi == BRICOTE NMHEA BHCMYTA NPE NoTaporpafHpoBIHE HENBITYEMOTO PACTROPRA, MM,

M, — BEICOTA MHEA BHCMYTA NpH MoagporpadMpoBaHil KOHTPOIEHOND ONLITA, MM

fty — BEICOTA [MHEA BHCMYTE NOCTE BREASHHA B AYeHKY CTAHIApTHOH 100aBKH, MM:

Mo pieM cTanIapTHON nobanki, o'

¢ -= KOWLOERTPALHA CTAHIAPTHOTD PACTEORA, T/Ch)

M o= MACCA HABCCKH CTAMH, COOTHETCTRYMILAR AIMKBOTHON YaCcTH pacTROpa, I

6.2, HopuB TOUHGCTH W HOPMATHEL KOHTPORA TOUHOCTH ONPeIeneHHl MacCOBON Q00 BHCMYTA

npueetedel B Tabn. 4.
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TaGnmuwa 4

o

Flarpstbl TOUROCTI B HORSATI R KOHTPORS TUUHOCTH, %

Maccozan SDUH HHCMYTE, =
A dy y iy i
O 00007 mo 0002 e, (1, (00N (00010 (000 HEEEH 00,0000 5
Co. 00302 = 06H5 -« LT G IR (0007 0,020 LRV
o (0005« 0001 s (3, D0k (F S RIS 0,005 0,003
o (0NNl « 10,2 S i}, 00 0010 (h O00E 0D 00,0005
o DO0F 0,005 * (0016 (10020 00017 {0,002 LR
o D005 = 001 - (0,412 003 0,003 0,003 0,002
HHOOPMAIIHOHHLIE AAHHBIE
I. PASPABOTAH H BHECEH Munswcrepereom metaaaypma CCCP

YTBEPAJIEH H BEEAEH B JEHCTBHE Iocranoraeines KoMHTeTa cTanjaprasamis 1 METPOAOTHE

CCCP or 21.10.91 M 1631

3. BBEJAEH BIIEPBLIE
CCBLTOYHME HOPMATHBHO-TEXHHUYECKHE TOKYMEHTDI

Oaoswmuenns HTA, =a
koTap il gamsn coun
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DEpsmavenwe FTH, pa
KOTOPR L aann comnka
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