I'OCT 2911791

MEXTITOCYJIAPCTBEHHBHN CTAHIAPT

CTAJIN JTETNPOBAHHDIE
U BBICOKOJEIT'MPOBAHHDIE

METO/] OIIPEJAEJIEHAA BUCMYTA

HN3nanue opunuaisaoe

B3 122003

HUIIK U3JATEILCTBO CTAHAAPTOB
Mockea



YAK 669.15—194.001.4:006.354 I'pynna B39

M EXTOCYTAPCTUBETHHTEB A CTAHIMNAPT

CTAJIN JETHPOBAHHBIE U BBICOKOJEI'MPOBAHHBIE

rocr
2911791

MeTtonnl ofpege/IeHds BHCMYTa

Alloyed and high-alloyed steels.
Methods of bismuth determination

MEKC 77.080.20
OKITI 0809

Hara eseaenns 01.01.93

Hacrogmmii craHmapT ycTaHABIABAcT (GOTOMETPHICCKHE (MpH MacCcoBEIX goxax ot 0,0005 % mo
0,01 %), HeTDIaMeHHBIH aTOMHO-a0COPBITHOHARIH (TTpH MaccoBHX Jonsax ot 0,0001 % mo 0,01 %), waBep-
CHOHHO-BOJILTAMIICPOMETPHYCCKHIH (TIPH MacCcOBHIX 10y1ax ot 0,0001 % mo 0,005 %) u nmongporpadrudecKHi
(ipu MaccoBeIX go1ax ot 0,001 % mo 0,01 %) MeTomH ompedcicHHT BHCMYTA B ICTHPOBAHHBIX H BEICOKO-
JMeTHPOBAHHEIX CTATIIX.

1. OBIIINE TPEBOBAHUSA

Obdmue TpedoBanud K MetogaM aHanu3a — no N'OCT 28473,

2. POTOMETPHYIECKHI METO/I

2.1. CymmocTth MeToma

MeTom ocHOBaH Ha 00pa30BaHHH OKPAIICHHOTO B PO3OBEIH HBET KOMITTCKCHOTO COCTHHSHIS BHCMYTA
¢ KCHJICHOJIOBBIM ODAHKCBEIM B 430THOHM KHCIIOTe KoHueHTpanueid 0,1 Moub/oM? ¥ M3MEDEHHH €ro
ONTHIECKOH IUIOTHOCTH B ODIACTH CBETONPOIYCKAHHUS C MAKCHMYMOM TOITOMIEHHS HPH IMMHE BOJIHEI
540 AM.

BucwmyT IpeaBapHTEIBHO OTACHLIOT OT COIYTCTBYIOIIMX 2JCMEHTOB CTAMH OCAKICHHEM B BHIC
CYTBMHIA THOANIETAMHIOM B AMMHATHOM PACTBOPE B IIPUCYTCTBUN KOUIEKTOPA CYIH(HUIA METH W BHHHOI
KHCIIOTH B Ka4eCTBE KOMILICKCO0OPA3YIOIIETO BEIICCTRA HIIH METOIOM HOHOOOMCHHOM XpoMarorpadumn.

2.2. Anmaparypa, peakTHBH H paCTBOPHI

CrekTpodoTOMeTp HIH (POTOIMEKTPOKOIOPHMETD CO BCEMH IIPHHAMIEXHOCTIMHI IS M3MEPEHHS B
BUIUMOH O0IacTH CIEKTpA.

pH-MeTp.

TepmomeTp co mxkanoi go 150 °C.

HoHoobMeHHAg KonoHKa guamerpoM 1,2—1.5 cM, BeIcoToi 30—40 cM, 3anmomHeHHas aHHOHHTOM
AH-31, AB-17—8 nin AB-17—84C B Cl—-(opMe ¢ BHICOTOH clnod 15 oM.

Anrmoanut AH-31 o TOCT 20301.

IMoaroroeka aHMOHKTA K aHaau3y: 200 I aHHOHWUTA 3aIMBAIOT He MeHee 1eM MATHKPATHEM 00BeMOM
HACHIIIEHHOTO PACTBOPA XIOPHCTOTO HATPHSA M OCTABIIIOT T HAOYXaHWA Ha 24 1.

s orgenenus GpakKIEH CMOJBEI C pasMepoM 3epHa MeHee 0,4 MM B3Bech CMOIB B PacTBOpe
XIOPHUCTOrO HATPHSA BBLIMBAIOT HA cHTO ¢ ceTkoil Ne 063 no I'OCT 6613 H NpoMBIBAIOT CTPYCH BOIEI,
cOBGHpAs MPOIIETIIYIO CKBO3EL CHTO (bPaKIINI0 aHHOHKUTA BMECTE ¢ BOIOM B COCYI BMECTUMOCTRIO 2—3 mad.

Hzaanne odunmansnoe IlepeneuaTka BocHmpelieHa
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OcCTaBLIYIOCH HA CHTE CMOILY OTOpachIiBAIOT. KHIKOCTE Hal (ppaKHEH aHHOHHTA, IMPOLISIIICH CKBO3bL CHTO,
TeKAHTHUPVIOT, 4 AHHOHUT MPOMEIBAIOT CIIOCOOOM TeKAHTAITHH COMIHOM KUCIOTON KOHIICHTpAIIMeH BHATAE
3 monb/om?, 3arem 0,5 Monb/mv® mo noianoro yoatennd Fe (I1) (mpoda ¢ poIaHHCTEIM KauHeM) . AHHOHHT
NPOMEBAIT 10-KpaTHEIM KOJIHIECTBOM BOIEI, 3aTeM 3aIHBAIOT Ha 48 U pacTBOPOM THIPOKCHIA HATPHA.
Hamnee aHMOHHT IPOMEBIBAIOT BOJOI M0 HeHTpambHOH peaKIHH M0 YHHBEPCATBHOMY HHIMKATOPY W XPaHAT
nog BOJOH B CTeKISHHOH 0aHKe ¢ MpuTepToi mpodKoi. Ileped HadamoM paboTH B HHKHIOKW TACTh
xXpoMatorpadIecKoil KOMOHKH MOMEINAIOT TAMIIOH M3 MOTHXIOPBHHIIOBOH HHTH WIH H3 CTCKISHHOM
BATH, IIPCIBAPHTCILHO MPOKUTITICHHOH B CONIHONH KHenoTe (1 : 1) B IpoMEITOH Bodoil. M oHOOGMCHHYIO
KOJIOHKY 3aTOTHIIOT AHHOHHUTOM Ha BHICOTY ¢TI0 15 ¢M ¥ 3aTeM Bomoi Ha 3/, e BHcoTH. Clof aHHOHHTA
JOJKCH OBITH POBHBEIM, 03 IIY3HIPBLKOB Bo3gyxa. Jng nepeBencHHS cMoibl B Cl™-dopMy 4Yepe3 Hee
npomnyckaoT 100—150 cM? comgHoi KHCIOTE KOHIIEHTPAITHEH 3 MOTB/IM? €O CKOPOCTRIO 1 cM3 /MITH.

Annonnt AB-17—8 nm AB-17—8qaC o TOCT 20301.

Ilogroropka anmonura K anamsy: 200 cm® ToBapnoro ammonnuta AB-17—8 wm AB-17—8uC
(BBIITYCKAEMOTI'0 B BHIE B3BECH B BOJIE) NMPOMBIBAIOT IBAX Ikl BOTOH CIIOCOOOM IeKAHTAMH. 115 OTIe/IeHNA
(GPaKIMK CMONH C pasMepoM 3epHa MeHee 0,6 MM B3BECH CMOTH B BOOE BEITHBAIOT HA CHTO C CETKOH
Ne 063 mo TOCT 6613 1 IpOMBIBAIOT CTPYEH BOIH, CODHPAST IPOIIEIIITYVIO CKBO3E CHTO (PPAKITHIO aHHOHHTA
BMECTE ¢ BOIOH B COCYI BMECTUMOCTREI0 2—3 mv?. QcTaBIIyIocsS HA CHTE CMOIY OTOpackBaioT. Ppakino
AHHOHHTA, MPOMIEIINYI CKBO3b CHTO, MOIBSPTalOT MOATOTOBKE K 2HAIH3Y, KaK cMmony AH-31.

Kucnora conanasg no 'OCT 3118 wm I'OCT 14261, pastasiernag 1 : 1, M pacTBOPH KOHIICHTpAIIHEH
3 mMonb/om? 1 0,5 Moib/mM>.

Kucnora asorHag no T'OCT 4461 mm T'OCT 11125, pasdasnennag 1 :1, 1:15, 1: 500, i1 pacTBOpH
KoHIeHTpammei 1 Moms/mv3 1 0,1 Moms/mm3.

CuMech COMgHOoR | a30THOH KHCaoT: K 130 evm? congHoil KHeIoTH nodasngior 50 cM? a30THOMH KHCIOTH,
200 cv® BOIE M MepeMelnBanT. CMech TOTOBAT HEMOCPENCTBEHHO TIEPE NCTIONB30BAHNEM.

Kucinora ackopOHHOBAS, PACTBOP KOHUEHTpauuei 100 r/um3, cBeKepUIroTOBICHHELN.

Kucnora suaHas o I'OCT 5817, pactsopl KoHugHTpanuei 500 r/ov? u 100 r/om3.

Amvmvmiaxk pogHEIH Mo T'OCT 3760 wm T'OCT 24147 u paszbasmenHsrii 1 : 200.

THoaneramMun, pacTBop KOHIEHTpauei 20 r/om3.

KcHumeHOTOBHIH OpaHKeBHIH, PACTBOP KOHIEHTPAIHeH 1 1/0M3 B A30THOM KHCIOTE KOHIIEHTpALHE
0,1 Mone/ov>.

Harpuii xnopucteiii o 'OCT 4233, HACHIUSCHHBIH pacTBOP.

Harpusa ruapokenn o TOCT 4328, pactsop KoHUeHTpammei 50 r/mv’.

Kammii pomanucreiit mo I'OCT 4139, pactBop KoHIEHTpaImei 50 r/mv?.

Menp Mapku M006 mo TOCT 859.

Meb a30THOKHCHAA, pacTBOp KoHneHTparueit 0,01 r/cv?: 1 T MeIH pacTBOPAIOT IIPH HATPCBAHHH B
15—20 cm? asotHof kucmote (1 :1). PacTBop KHOSTAT IS VIATEHHS OKCHAOB A30T4, OXTAXKIAIOT,
pazbaBIAoT Bomoi o 100 cM? U IepeMeInEaIoT.

Keneso kapbonmwibHoe panrHorexandeckoe mapku 1lc mo I'OCT 13610.

YHuBepcambHAI MHIHKATOpHAd Oymara pH 1—10.

BucmyT mapok Bu00 no I'QCT 10928, mapok Bu000 u1 Br0000 mo TY 48—6—11.

CTaHIApPTHBIE PACTBOPH BHUCMYTA.

Pacteop A: 0,1 T BHCMYTa pacTBOPAIOT IIPH HArPeBaHHAH B 30 ¢M® a30THOH KHCIOTH, KHIIATAT PACTEOD
OO VOAICHHA OKCHIOB 830Ta, OXIAKIAIOT, IEPEHOCAT B MEPHYIO KOIOY BMECTHMOCTEIO 1 IM3, IOIHBAIOT
IO METKH BOTOH H TIepeMelINBAIoT.

1 oM? cranzapraoro pacrsopa A comepxur 0,0001 r BucMyTa.

Pacteop B: 10 cM3 pacTBopa A TOMEIAIOT B MEPHYI0 KOIGY BMecTmMocThio 100 cM?, modapmasior
10 cm? asoTHOH KHCIOTH, JOMTHBAIOT IO METKH BOIOH H IepeMeIlHBAIOT.

1 em? cranmaprroro pacteopa b comepsxur 0,00001 r BHcMYyTA.

2.3. Ilposenenne aHaJH3a

2.3.1 IIpuroroBIcHHUE HCHBITYEMOIO pacTBOpPA

2.3.1.1. JIng craneii, comep:Xaimx BOIL(ppAM, MOTHOIEH, HHOOWHI

Hapecky ctami Maccoit 1 r (Mpr MACCORKIX JoMAX BHcMyTa oT (0,0005 % 10 0,002 %) waum 0,5 T (ipn
MaCCOBHIX Nonsax BHcMmyTa ot 0,002 % mo 0,01 %) momelaoT B cTaKaH (MITH KOAOY) BMECTMMOCTHIO
250—300 cm®, mpanusaior 15—20 cM® comanoil KMCIOTE, 5 M a30THOM KHCIOTH, HAKPHIBAIOT YACOBLIM
CTCKJIOM H PACTBOPAIOT HABECKY IIPH HAIDEBAHHH.
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Pacteop BHEIMapHBaOT 10 0fheMa MpHOmHsurensHo 10 cM®, mobasmgior 30 cv® Bommer, 20—30 oM’
PACTBOPA BUHHON KHCIOTE KOHIEHTparued 500 r/oM3 u HarpesawoT B TeueHne 10 MuH. PacTBop oxmax-
mator, gobasiaior 20—25 ov? ammuaka 1o pH 8—10 mo yHHBe pcalIEHOMY HHIHKATOPY H BHOBL HATPEBAIOT
B TedueHue 10 MMH JO pacTBOpPeHHT BHISTUBIINXCST BOILMPAMOBOM H MOTHOIEHOBOH KHCIOT. J100aBIsaIoT
1 cM® pacTBOpa a30THOKHCION Mend, ycraHasaupalor pH 7.5, nobasingsa congnylo kKucrnory (1:1) wim
AMMMAK, HCcOoas3ysd pH-MeTp.

Pacteop pasbasnsgior somoil 1o 150 ev?, marpesaror mo 85 *C—90 °C, mpumsaroT 10 cM? pacTsopa
THOAICTAMMIA, BHIIEPKMBAIOT 10 MHH IIPH 3T0H Xe TeMIIeparype W BHOBEL npmwimuBaoT 10 cM? pacTsopa
THOAlETAMUIA. OQCTABISIIOT PACTBOP ¢ ocagkoM Ha 2 4 npu 40 "C—50 °C.

3areM pacTBOP C OCATKOM OXIAXKIAKT J0 KOMHATHOH TeMIIEPaTYPHI, OT(MIIETPOBHBAKT OCATOK
CYTR(DMIOR Ha TBa (HIBETPA CpeTHEH MIOTHOCTH (BeNasd JeHTa), MPOMEBAT 7—8& pas XoMomaHoM BOIOWH,
(bumbTpar otopacksaloT. Ocagok Ha (HUIETpe pacTBopgioT B 30—40 cM? (moprmsavu o 10 cM®) ropsueit
CMCCH CONITHOH 1 a30THOHM KHCJIOT B IIPOMEIBAIOT MHUILTP 2—3 pasa ropadcii azoTHO#H Kucmoroit (1 : 300),
cobHpasd WIETPAT W NPOMEIBHEIE BOIK B CTaKaH, B KOTOPOM TIPOBOTHMOCHE ocaxmgeHme. OHILTP
OTOPACKIBAIOT.

2.3.1.2. JIng cTaneii, He cogepKalllMX BOIbdpaM, MOTHOIEH, HHOOHIH

Hapecky ctamm Maccoi 1 1 (MpH MaccoBRX Tonax pucMyTa oT 0,0005 % no 0,002 %) unu 0,5 T (ipu
MAacCOBHX Toiax BrcMyTa oT 0,002 % mo 0,01 %) momemaloT B cTakad (WIH KOIOY) BMCCTHMOCTEHIO
250—300 c™M3, mpmnmBatoT 153—20 cM® comgHON KHCTOTH, 5 ¢M3 a30THOM KMCIOTH, HAKPHBAIOT CTAKAH
(W1 K010Y) 9YaCOBEIM CTCKIIOM H PACTBOPAIOT HABSCKY MPH HarpeBaHHH. PacTBOP BHIApHBATIOT T0O BIAXKHEIX
comeii. COMH pacTBOPLIOT B 5—7 ¢M? COISHON KHCIOTH M CHOBA BHIIAPHBAIOT 10 BIAXKHEIX COJICH. DTY
oneparmo mosTopssior. Comn pacTBopsioT B 40 cm® COMSHOM KHCIOTH KOHIGHTpAImiel 3 Momb/mM?,
Harpegasg Jo Hadana KumeHmns. O0pa3oBaBIIHICT 0caToK KPeMHISBOH KHUCIOTH OTGhIIRTPOBEBAIOT HA IBA
GUABTPA cpegHel TIIOTHOCTH (0enmad JIeHTa) M MPOMHEBAIT 3—4 pasa Topdueil colgHoll KHCTOTOH
KOHLICHTpalKel 3 MOub/aM3, IPHCOSIMHAS NPOMEIBHYIO XHMIKOCTE K OCHOBHOMY (GHIBTpaTy. DIkTp C
OCaJIKOM OTOPACHIBAIOT.

DwisrpaT NPOMYCKAT Yepes HOHOOOMEHHYIO KONOHKY ¢ aHHOHHTOM, IIPeIBAPHTEIBHO MPOMBITYIO
50 cM? COMAHONM KHCIOTH KOHICHTPALMCH 3 MOIB/IM> CO CKOPOCTBIO MPHOTH3HTEIBRHO 0,5 cM3/MITH.
ITocme Toro, Kak Bech HMCOBITYEMEIH pPACTBOpP TepeHEeCEeH B MOHOOOMEHHYIO KOMOHKY, TIPOMYCKAIT ellle
70—100 cm3 (moprmanvu mo 10—20 cM?) comaHoi KHCIOTE KOHIICHTpaueil 3 Monb/IM® ia VIaIcHHS
COMMYTCTBYIONINX SIeMEHTOB: HUKEMT, XpoMa, KODANLTa, MAPTAHIIA, MEIH, Keae3a. DmoaT oTOpACKIBAIOT.
Korna nocennsas nopuus KHCIOTE JOCTHIHET BEPXHETO YPOBHS AHHOHHTA, IecopOHpYIOT BUcMyT 300 cm?
A30THOM KHCIOTH KOHIICHTPAIMEH 1 MOIb/mMv>,

2.3.2. CroextpodoToMeTpHIeCKad Mpolleaypa aHATH3a

HcnpTye MBI pacTBop, NPHIOTOBISHHLIA Mo 11. 2.3.1.1 mwmi 2.3.1.2, BHIapHBAaIOT J0 BIAXKHBIX Ccomeit,
COTTH PACTBOPAIOT B 5 ¢M? a30THOA KMCTOTH M BHIIAPHBAIOT HOCYXA.

3areM COIH PacTBOPLIOT B 3 ¢M’ a30THOM KMCIOTH KOHUCHTPALMEH 1 MOJb/IM> IIPH HAIDEBAHHH,
CTCHKHM CTAKAHA OINOMACKHBAIOT 3—35 ¢M3 BOZEI, PACTBOP IEPeMEIHBAIOT H oxnaxnaoT. Jobasngor 2 oy’
pacTBOpa acKOPOMHOBOH KHMCJIOTHL, NEpeMEIINBAlOT, 9epe3 5 MHH IPWIMBAKT 1 cM® pacTBopa BHHHOM
KHMCITOTH KoHIeHTpamuei 100 r/ov® u 1 cM? pacTBopa KCHICHOTIOBOTO OPAHKCBOT0, IEPEMEIITHBAT PACTBOD
mocre ToBABIEHNs KaKIOTO PEAKTHBA. PacTBOp TEPeHOCST B MEPHYID KOOy BMECTHMOCTBIO 25 oM3,
IOJMHBAIOT T0 METKH BOIOH H IIEPEMEIIHBAIOT.

Yepes 10 MHH H3MEPAIOT ONTHYECKYK IIOTHOCTE OKPALICHHOTO PACTBOPA HA CIEKTPOMOTOMETPS
TIpH IIIHHE BOJIHH 540 HM B KIOBETE C TOIIIMHON IMOCIOIIAIOIIETO CBET ¢10d 1 ¢M HIH Ha (DOTORIEKTPO-
KOJIOPHMETPE € 3CICHBIM CBEeTOMHIETPOM B KIOBETE C TOMIMHHONH IOIJIOIIAKIIETO CBET CIOd 5 CM.
PactBOpoM cpaBHEHHS CIY:KHUT PACTBOP KOHTPOIBHOIO OIBITA. Maccy BHCMYTA B HCIIEITYEMOM PACTBOPE
HAXOIAT 10 TPAIyHPOBOIHOMY TPadQHKYy.

2.3.3. IlocrpoeHre rpalyHpOBOYHOrO rpaduka

B nare crakanop (MK Koxd) BMecTHMocTb0 250—300 cv® moMelmanT HaBeCcKH KapBOHHIBHOIO
kemesza 0,5—1 1 B COOTBETCTBHH ¢ MacCOi HABECKH aHATH3HPYCMOH MpoOH cTamM. B YeThIpe cTakana (MiIH
KOJIOH) IpHIMBAIT Mocilenopatenbro 0,5; 1,0; 3,0; 5,0 cv® cranmaprHoro pacrsopa b. IIareiid cTakad
CAYKHAT A7 TIPOBENEHNS KOHTPOABEHOTO (XOMTOCTOTO) OTIHITA.

Bo Bce cTakansl modasnsgiorT mo 20 cM® comgHOR KHCIOTH H 5 M3 a30THOW KHCIOTH. Jlamee
MOCTYIIAIOT, KaK YKa3aHo B 1. 2.3.1 ¢ y4eTOM cmocoa OTIellcHHA BACMYTA OT OCHOBHEIX KOMIIOHEHTOB H
B I 2.3.2.
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3. HEILJIAMEHHBII ATOMHO-ABCOPBIIMOHHBIN METO/1

3.1. CymHocThs MeToa

MeTom ocHOBaH HA H3MEPEHUH MMOTIOMIEHHS H3IYISHNT CBODOTHEIMHI ATOMAMH BUCMYTA TIPH TITHHE
BomHH 223,1 wan 306,8 HM, 0OpasyIOIIUMHCT MpH BBEICHHH aHATH3IHPYEMOTO PACTBOPA B IpadHUTOBYIO
KIOBETY.

BricMyT peIBapHTEIBHO OTACIAIOT OT OCHOBHEIX KOMIIOHEHTOB CTAMH OCAXKICHHEM B BHIC CYIh(OHIA
THOAIICTAMHIOM B aMMHAYHOM PACTBOPE B IIPHCYTCTBHH KOUICKTOPA CYIb(OHIA MSIH H BHHHOM KHCIIOTEH
B Ka9ecTBe KOMILIEKCOODPA3YIOIIETO BEIIeCTBA HIIH METONOM HOHOODMEHHOM XpOMAaTOrpachu.

3.2. Annaparypa, peaKTHBEI H PACTBOPLI

ATOMHO-a8COpPOIHOHHLIHA CIEKTPOGQOTOMETD ¢ I'PapHTOBOH KIOBETOMH.

Jamira ot onpeneneHus BUCMYTA.

MHKPOITHIIETKA BMECTHMOCTEIO 20 MEIM.

AproH BeIcoKoH uncToTH o I'OCT 10157 mm cMeck aprosa ¢ 5 % Bomopona.

CranmapTHei pactsop B BucMyta: 10 cm?® pactsopa B, MpHroToBIeHHOro mo 1. 2.2, TIOMEMAT B
MEPHYIO KONBY BMecTHMOocTRIo 100 cM3, mobassaior 10 em® a30THON KHCIOTH, TOIWBAIOT 10 METKH BOIOH
H HEPEMEIINBAIOT. PACTBOP TOTOBAT HENOCPEICTBEHHO TIEPE]] HCIIOIB30BAHHEM.

1 cM3 cranmaprHoro pacteopa B comepsxkur 0,000001 r sucMyTa.

OcTankHBIE PEAKTHBE, PACTBOPH M anmnaparypa mo m. 2.2.

3.3. IIposenenne aHaJH3a

3.3.1. TIpuroToBiIcHHE UCMBEITYEMOTO PACTBOpPA

Hapecky ctamu Maccort 0,1—1 r cormacHo Tadr. 1 moMenaloT B cTakaH (MM KOJM0Y) BMECTHMOCTBIO
250—300 cM®, nprmmsaoT 15—20 cM® congnoil KHCIOTH, 5 cM® a30THOM KHCIOTHI, HaKPHIBAIOT CTAKAH
(MM Kondy) JACOBKIM CTEKIOM W PACTBOPAIOT HABECKY TIPH HATPEBAHHMH.

Tadonuma 1

MaccoBag oonma BICMYTa, % Macca HaBecKH, T 06BeM aHAMISUPYEMOIo PacTBopa, o’
Or 0,0001 mo 0,0005 pximodq. 1 23
Cs. 0,0005 » 0,001 » 0,5 25
» 0,001 » 0,0025 » 0.2 25
» 0,0025 » 0,01 » 0,1 50

Hanee MocTyaKT, KaK yKa3aHo B IL 2.3.1, OTHeIAd BHCMYT OT OCHOBHBEIX KOMIIOHCHTOB B BHIC
CYILDHUIA THOAIIETAMHIOM WIIH METOIOM MOHOODMEHHONH XpOMAaTOTPAGHIL

3.3.2. ChnextpoMeTpHIecKas MpoIleaypa aHaTH3a

HcnplTyeMbIR pacTBOpP, IPHUIOTOBICHHLIHA o 1. 2.3.1.1 uam 2.3.1.2, BRNAapHBAIOT 10 BIIAKHBIX CONCH.
Coil pacTBOPSIOT B 3 ¢M° a30THOM KHCJIOTHL M CHOBA BHIIADHBAIOT IO BIAKHEIX COJCH. 3aTeM COH
PACTBOPSIOT IIpy HarpepaHuu B 10 cM3 asorHoi Kuciortk! (1 : 1), HAKPHBAA CTAKAH YACOBRIM CTCKIIOM, H
OXITKTAI0T. PacTBop MmepeHOCAT B MEpHYIO KOGy (cM. Tadl. 1), TOIHBAIOT BOIOH IO METKH H IICPCMCIIIH-
BaT. OTEHPAKT MHKPOITHIETKOH ATHKBOTHYIO YACTh PACTBOPA, PABHYIO 20 MKIM3, BBOIAT B IPahUTOBYIO
KIOBETY M (PHKCHDYKT BESIMYHHY IIOMIOIIEHHAS W3IYYCHHS CBOGOIHEIMH ATOMAMM BHCMYTA IIPH IJIHHE
BomHH 223,1 wmu 306,8 HM; Mg M3MepeHHT oTOHpaloT He MeHee TpeX aMKBOTHHIX YacTei pacTBopa.

Maccy BUCMYTa HAXOIAT 110 TPaTyHPOBOYHOMY IpadMKy ¢ YIETOM MOIPABKH KOHTPOJIBEHOIO OIBITA.

3.3.3. IlogroroBka npubopa K U3MEPEHHIO

Bxmouenne 1pubopa, HACTPOHKY CIeKTpodOTOMETpa HAa PE30HAHCHOS H3TyYeHHE, PEeryIHpPOBKY
OMOKa YIIpaBlIeHHs, DI0KA ATOMH3AINH MPOBOIAT COTTACHO MHCTPYKITHHI, IPHIATASMOH K IIPHOODY.

Ycnous onpeneeHHS BUCMYTA:

AHUMTHYeCKAsT THHAL (L) — 223,1 mmn 306,8 HM.

CrneKTpanbHAS MIHpHHA iexin — 0,2 HM.

Bpemsa pricyiumsannudg npu 100 °C — 10 c.

Bpemsa pasmoxkenmns npa 560 °C — 15 c.

Bpemsa aromaruzarum nopu 1930 °C — 10 c.

PexyM MHEPTHOTO Ta3a «ras3-Crolls.

3.3.4. ITocTpoeHHE IpaglyHpPOBOYHOIO IpaduKa

B nare crakanos (wim kKomd) BMecTHMocTeo 250—300 cyM® moMmelnanT HaBecKM KapBOHHILHOTO
JKene3a B KOJIMYCCTBE, COOTBETCTBYIOIICM MACCE HABeCKHM cTamH (cM. Tadn. 1). B derhipe crakaHa (mm
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KOJIOBI) NMPHIMBAKT Nocienosatensio 1,0; 2,0; 4,0; 5,0 eM?® crangaprHoro pacrsopa B sucmyra. ITsareii
CTAKAH (WIH KOTOA) CIYKUT JIS TIPOBENEHUS KOHTPOIBEHOTO OMEITA.

Bo Bce cTakaHsl (MIH KOTOH) DoBasIgioT mo 20 ¢M3 COMSHOM KUCIOTH W 5 ¢M3 a30THOM KHCTOTHL.

Janee MoOCTYIaOT, KaK vKasaHo B 1. 2.3.1 ¢ ydeToM crmocoba oTHeNeHHMS BHCMYTA OT OCHOBHEIX
KOMIIOHEHTOB M B 1. 3.3.2, 3.3.3.

M3 3Ha"eHHS ONTHYECKOH IMIOTHOCTH aHATH3HPYEMEIX PACTBOPOB BEMMHTAIOT 3HAYCHHE ONITHYECKOM
IDIOTHOCTH KOHTPOJIBHOTO ONETA. 1o HalIeHANM BEIHYHHAM ONTHICCKOH ITIOTHOCTH H COOTBETCTBYIO-
IMAM UM MaccaM BHCMYTA CTPOST I'PaTyHPOBOYHBLIN TpaduK.

4. THBEPCHOHHO-BOJIbTAMIIEPOMETPUYECKHAN METO/I

4.1. Cymmocth MeToma

MeToo OCHOBZH HA MPeIBaPHUTSIBHOM KOHICHTPHPOBAHHMH BHCMYTA4 Ha CTAIIHOHADHOM PTYTHOM
KAaMEeJIbHOM HJIH PTYTHO-TPA(MTOBOM 3JCKTpOAEc NpH HoTeHOMaine MHHYC 0,5 B B congHOH KHCIOTE
KOHLICHTpAUHEH 1 MOJIB/IM? ¢ HOCICAYIOWEH PErHCTpalMed TOKa aHOTHOIO PACTBOPEHMSA BHCMYTA IIDH
nmoTeHHane MIHYC 0,15 B 10 OTHOIEHHIO K XTOpCcepebpsIHOMY SIEKTPOTY.

BrCMYT OTIENAIOT OT OCHOBHBIX KOMIIOHEHTOB CTAMH OCAKICHHEM B BHAS CYJIR(MHIA THOALCTAMHIOM
B aMMHAYHOM PACTBOPE B MPHCYTCTBHH KOJUICKTOPA CYILDHIA MEIH H BHHHOH KHCIOTEL B Ka4eCTBE
KOMILJIEKCOODPA3YIOLICTO BEIIECTBA HIIH METOIOM HOHOOOMEHHON XpOMAaTOrpatHH.

4.2. Anmaparypa, peakTHBEI H PACTBOPEI

Iomsgporpad nepeMEHHOIO TOK4, OCIJUIOrpaQUHYEeCKHI WIH MOCTOSHHOIO TOKA.

Huaeiika ¢ Xx10pcepeOPAHEIM AISKTPOIOM CPABHEHNS, CTAITMOHAPHBIM PTYTHERIM KaMeIbHBIM 3IIEKTPO-
IOM JIH000H KOHCTPYKLMH HIH TBEPIBIA THUCKOBEIH 2iekrpod (8§ = 4 MM2) M3 rpadurocomepKaliero
MaTepuana Jo0oro crmocoda M3ToTOBIEHWS, obecrieuuBamIme Tpedyvemyro mo HT/A BOCIIpOM3BOIHMOCTE
AHAIMTHYICCKOTO CHITHAA.

IoternmrocTar M0O0OH MOTETH, PABOTAOIIANA B pesKUME 3aJaHHOTO TIOTSHITHAIA.

Pryte mapku PO mo TOCT 4658, He comepxarias BIATH.

A3zor tazoobpasHini o TOCT 9293 wm apron o TOCT 10157.

DoH mig HonaporpadMpoBaHnd, COOSNKAIIHN 1 MOIb/IM> CONTHOM KHCIOTH. B ciydac HeoGXomm-
MOCTH IOIBEPracTCsd HOIOIHHTSIBEHON 3ICKTPOXMMHYCCKON OYHCTKE II0 CXeMEe 4epTeka OT IpHMecei
IBETHBIX METANIOB C PTYTHHIM KaTONmoM B TeueHHe 4—5 U MpH ToTeHInHnane MHHyC 1,2 B, KoTophii
MOIIEPKHBACTCA IMOCTOSHHEIM C [IOMOIIEKD ITOTSHIIMOCTATA.

Kammii xnopucteiidi mo I'OCT 4234, HacHIIEHHBIA pacTBOP.

Pryre (II) asorHokucnag okucHag 1o FOCT 4520, pacreop KoHueHTpanuei 0,001 r/cv’ B a30THOM
kucirore (1 :15).

Kpacupr amomokammessie 1o N'OCT 4329, pactBop koHUeHTpanuei 10 I‘/,JIMSA

Anvmvornit azoTHOKHCTE o TOCT 22867.

CTaHgapTHHE PACTBOPH BHCMYTA.

Pacteop B: 10 cm® pacteopa A (o 1. 2.2) MOMEIIAKT B MEPHYIO KOMDY BMECTHMOCTBIO 100 cM?,
TOBABIAIOT 2 cM? COMTHOM KNCIOTH, JOMHBAKT 10 METKH BOMOH M ITePEMEITHBAOT.

1 eM3 crammaprHoro pacteopa B comepsxur 0,00001 r BHcMyTA.

Pacteop B: 5 cM? pacTsopa b noMemaoT B MepHYIO KOOy BMecTHMOCTEIO 50 cv?, mobasmsaor 2 cv?
CONMTHOI KHCIOTH, TOMUBAIOT 10 METKH BOIOH H IepPEeMellIHBAIOT.

1 eM? crammaprHoro pactsopa B comepxur 0,000001 r BHcMyTA.

Pacreop B rotoB4T HENOCPEOCTBEHHO IIEPEI HCIOIb30BAHACM.

OCTaJIBLHBIE PEAKTHBE M PACTBOPEL 1O I1. 2.2,

4.3. IIposenenAne aHAIH3A

4.3.1. IIpuroToBIeHHE HCHEITYEMOTO PACTBOpPA

Hapecky crama maccoif 0,5 T HOMEHIAIOT B CTakKaH (MIM KOIOY) BMECTHMOCTBIO 250—300 cm?,
MPUIHBAIOT 15—20 cM3 comIHoi KHCIOTH, 5 ¢M? 430THOM KHMCIOTH, HAKPHBAIOT CTAKAH (WIH KOIGy)
TACOBEIM CTEKIOM H PACTBOPIIOT HABECKY IIPH HATPCBAHHH.

Haiee MOCTYIIAKOT, KAK YKazaHO B IL 2.3.1, OTHendgd BHCMYT OT OCHOBHEIX KOMIIOHCHTOB B BHIS
cyIRGHIa THOameTaMuIoM (1. 2.3.1.1) WIH MeToTOM HOHOOOMCHHOM Xpomarorpadun (1. 2.3.1.2).

HcrnryeMuIi pacTBop, HOIyYeHHEI 1To 1L 2.3.1.1, BHIIApHBAIOT DOCYXA, COIH PACTBOPLIOT B 3 oM’
A30THOM KHCIJIOTH IIPH HarpeBaHHH M pas0aBiIaioT Bomoi npudmmsHrearHo go 30 cv®. K momygennomy
PACTEOPY IPHTHEAIOT 10 cM? pacTBOpa ATIOMOKANHEBRIX KBACTOB, (0,3 I a30THOKHACIOTO AMMOHHS W AMMHAK
1o cnaboro 3anaxa. CogepkuMoe cTaKaHa (MM KOIOH) HATPSBAOT B TCUCHNUS | —2 MHH, OCATOK OTHIIIBET-
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1 — paBouil PTYTHEIL SMEKTPOT; 2 — IDTATHHOBEIL KOHTAKT; 3 — MATHNTHAA MEIIATKA; 4 — BCIIO-
MOTATEMBHBI SMEKTPOI 13 CIEKTPATBEHOTO YIVIA, 5 — XI1opcepebpaHbli SMeKTPO CPABHEHT; 6 —
TOMM3THIEHOBBIE COCY; 7 — KPBILIKA; & — CTeKIaHHasd Tpy0ka [ noneona azora; 9 — cudon
IS CITHBA BIEKTPOJHTA

POBHIBAIOT Ha GHIBTP CPeTHEH MITOTHOCTH (Be1ast TEHTA) M IPOMEIBAIOT 3—4 pas3a TOPSIMM pa3baBlecHHBIM
(1 : 200) ammuakom. Pumsrpart otdpackBaoT. Ocagok Ha (HIBTPE PACTBOPSIOT B 10 cM? Topstueit comstHoi
KHCIOTH (1 : 1) ¥ TIPOMBEIBAIOT GUARTP 2—3 pasza ropsaaeil Bomow, codupas (GIIsTPAT U TPOMEIBHEIE BOTH
B CTaKaH (WM KONOY), B KOTOPEIX IMPOBOIHIOCE OCAKICHHC.

4.3.2. MHBepcHOHHO-BOJIBTAMIIC POMETPHYSCKAA TIPOLSIYPa aHAIM3a

HcneTyeMEIiit pacTBoOp, MOTYIeHHEBH 10 1. 4.3.]1 TIOocHe OoTjleNeHns BUCMYTA OT OCHOBHEIX KOMIIO-
HEHTOB, BHITAPHBAIOT focyXa. CoMHM pACTBOPSIOT B 5 ¢M3 COMSTHOM KHCTOTH M CHOBA BEIIAPHBAIOT TOCYXA.
3aTeM COMM PACTBOPSIOT MPH HATPEBAHUY B 4 CM? COMTHON KHCIOTH, HAKPHBAS CTAKAH YACOBEIM CTEKIIOM,
H OXTaKTAI0T. PacTBOp pasBapisioT BOTOM 1 MePEHOCAT B MEPHYIO KOIGY BMECTHMOCTHIO 50 M3, TOMIBAlOT
BOJION T0 METKH M TIepeMellInBAIOT.

IIpu paGoTe co CTAITMOHAPHEIM PTYTHEIM KAaIleBHBEIM IEKTPOJAOM B TONAPOrpahHIecKy0 SUeiKy
samuBaoT 20—235 oM’ GOHOBOTO BIEKTPOIATA, Yepes KOTOPHIA TIPEIBAPUTETRHO B TEUCHHE 5 MUH TIPOIY-
BAIOT 430T WIH aproH, NODAaBISIOT B COOTBETCTBHH C Tadll. 2 alIMKBOTHYIO YacTh MCIBITYEMOro PacTBOpa,
0,01—0,02 r acKopbWUHOBOHM KHCIOTH W TIePeMEITHBAIOT.

Tadtnuoa 2

O0BeM ATMKBOTHOH 9acTH Macca HaBeCcKH CTajm, COOTBETCTBYIOLIAS
MaccoBas monsg BucMyTa, % 3 .
pacTeopa, M ANMNKBOTHOM TaCTH PacTBOpa, T
Or 0,0001 mo 0,0005 BxmiOY. 5 0,05
Cg. 0,0005 » 0,001 » 2 0,02
» 0,001 » 0,005 » 1 0,01

YeTaHAaBIHBAKOT Ha Momstporpade moTeHIHAT MEHYC 0,5 B M MpoBOIAT KOHIEHTPUPOBAHHE BHCMYTA
Ha CTAHCHAPHOM PTYTHOM KalleNBEHOM 3IICKTPOIe B HElPSPHBHO IIepeMelllHBASMOM PACTBOPE B TCUCHHE
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2—3 MuH. Ilo OKOHYaHHH BPEMCHH HAKOIUICHHS MIPEKpalllacTcs MepeMellHBAHNE, H PACTBOD YCIIOKAHBA-
ercd B TedeHme 15—20 ¢, mocie 4ero CHHUMAETCI AHONHAS IMOMIpPH3AITHOHHAS KpHBAd IpPH JTHHEIHHO
H3MEHAIOMIEMCS NOTeHIHANe MeKTpoga oT Munyc 0,5 mo munyc 0,05 B, perucTprpys IIMK BHCMYTA IIDH
noteHmuaie MuHyc 0,15 B. [na kaxxgoro M3MepeHHs IONYYaloT HOBYID Kalill pPTYTH.

IIpu padoTe ¢ TBEPOIRIMH 3ISKTPOTAMH B PEXHME PTYTHO-TPA(DHUTOBOTO B MOIIPOrpadpHIecKyro
UKy sammpator 20—25 ¢y’ GOHOBOrO ICKTPOIHTA, YePes3 KOTOPEIH IIPEIBAPHTENLHO B TCYCHHE 5 MHH
MPOIYBAKOT 430T WIW APTOH, TOBABISIOT 3—4 Karau pacTBopa asoTHokucnoi pryta (I1) (150—200 MKT),
TODABIAIOT B COOTBETCTBHH C TADI. 3 AMMKBOTHYIO 9ACTh MCIIEITYeMOTo pacTteopa, 0,01—0,02 r ackopon-
HOBOH KHCIIOTH H IIEPEMEIIHBAIOT.

YCTaHABIHBAIOT HAa Monsgporpade moTeHIHAn MHHye 0,5 B ¥ mpoBoagaT KOHIIEHTPHPOBAHIE BHCMYTA
Ha PTYTHO-TPa(hHUTOBOM 3IEKTPOIE B HEMPEPHIBHO MEpeMellIHBAEMOM paACTBOpe B TedueHne 1—2 MuH. Ilo
OKOHYaHHH BPeMCHH HAKOIDICHHS MPEKPAaINacTCd IepPeMEIINBAHHE, PACTBOD YCIIOKAHBACTCA B TCUCHHE
15—20 ¢, mociae Yero CHHMAETCI AHOTHAS MOAIPH3AIIMOHHAI KpHWBAd MPH JTHHEHHO M3MEeHSIONMIEMCT
MoTeHITHATNE ATeKTpona oT MuHyc 0,5 mo mroc 0,2 B. TIpH ¢puKcHpoBaHHOM 3HAYEHUH TToTeHITHAA Torioc 0,2 B
3JIEKTPOI OMHUINACTCS BIACKTPOXMMHYECKH B ICPEMEIIMBACMOM DACTBOPE B TedcHHEe 30 C© IMOCIe KaKIo
PETHCTPAITN TIOMIPH3AITMOHHON KpHBOH. PerncTpaniio KPHBHX IIPOBOIAT TPH pasa, M3 HHX NepBOe
H3MEPEHHE B pacyeTax He yMHThIBaeTCH. MaKCHMAJIbHEI TOK HOHH3ALHH BUCMYTA (MK BUCMYTZ) PETH-
CTpHpYeTCs TIpH NoTeHnuane Muayc 0,15 B.

Taonuma 3

O6BeM ATHKBOTHON YaCTH Macca HaBecKH CTaIM, COOTBETCTBYIOLI AL
MaccoBas oo BEICMyTa, % 3 .
pacTBopa, CM ANIKBOTHOIT 9ACTH PacTBOpa, T
Ot 0,0001 mo 0,0005 exroq. 2 0,02
Ce. 0,0005 » 0,002 » 1 0,01
» 0,002 » 0,005 » 0,5 0,005

YyBCTBUTENLHOCTE IPHOOPA TIPH PETHCTPAIIMH BOIBTAMIIEPOTPAMM B 0DOMX CIyYIasIX BHIOHPAIOT TAK,
YTOOH BLICOTA PETHCTPHUPYEMOIO NHKA OBLIA He MeHee 10 MM,

4.3.3. 1Ipu pabore cO CTAUMOHAPHBIM PTYTHBIM KallelILHBIM 2JEKTPOIOM COIEPKAHHE BHCMYTA
HAXOIAT 10 TPaIyHPOBOYHOMY TpadHKy ¢ Y9eToM KOHTPOILHOTO ONEITA.

J1s mocTpoeHNs TpagyupoOBOTHOTO TPachMKa B THTE CTAKAHOB (MITH KOJIO) BMECTHMOCTEID 250—
300 e’ moMemaroT mo 0,5 T KapBoHMIBHOTO Kee3a W MPUIABAoT 1o 20 cM® cOMTHOH KHCTIOTH H 5 oM’
A30THOH KUCIOTH. B 4eThipe cTakaHa (MM KONOBI) IPHJIMBAKOT CTAHIAPTHBIH pacTBop B BHCMyTa B
BO3PACTAIONINX KOTHIECTBAX C TAKMM PACUETOM, UTODR Macca BHCMYTA B HCITEITYeMOil mpobe cTam| Obla
MPUOINUTETEHO B cepeniHe rpadHka (cM. Tadm. 3). TIaThil cTakaH (M Konda) CIYKHUT JI1d MPoBeIeHUS
KOHTPOILEHOTO OITBRITA.

Hanee nocTynaT, Kak yKazaHo B . 2.3.1 n 4.3.1 ¢ ydeToM BEIOPaHHOTO criocofa OTOSIICHHS BHCMYTAa
OT OCHOBHBEIX KOMIIOHCHTOB H II. 4.3.2.

M3 3Ha4YCHHI BEICOTH ITMKa4 AHAIHM3MPYEMBIX PACTBOPOB BBRYHTAIOT 3HAYCHHE BBICOTHI IHAKA KOH-
TponbHOro oneTa. Ilo HalimeHHKM BEIMYHHAM BEICOTE H COOTBETCTBYIONIMM HM MAaccaM BHCMYTA4 CTPOAT
TPaTyHpPOBOUHEIN TpadhHK.

IIpu paboTe ¢ pTYTHO-TPAMUTOBEIM BIESKTPOIOM COIEKAHHE BHCMYTA HAXOIAT METOTOM CTAHTAPT-
HEIX TODABOK.

AJIMKBOTHYIO 9aCTh CTAHIAPTHOIO pacTBopa B BHCMYTa MOOABILIOT B HCIIBITYEMBIH PACTBOD B ITOJA-
porpahuiIecKoil gUeliKe, MIePeMEIIMBAIOT, Jalee MPOBOIAT MHBSPCHOHHO-BOIETAMIIEPOMETPHICCKHIE H3-
MepeHHA (1o 1. 4.3.2) Kak IpH OIpeIcICHHH BHCMYT4 B HCIEITYCMOM PACTBOPC.

BenmunHy CTAHAAPTHOH TOOABKH BHIOHPAKOT TAK, YTOOBl BEICOTA ITMKA BHCMYTA IIOCIS BBEICHHS
TODABKH yBeIHUWIACE B 1,5—2 paza.

5. HOJIAPOTPAGHYIECKH METO/I,

5.1. Cymmnoctb MeToAA

MeTon ocHOBaH Ha CIIOCOOHOCTH BHCMYTa BOCCTAHABIMBATLCH HA PTYTHOM KaIaoleM 37ICKTPONE B
CONAHOM KHCITOTE KOHICHTPAITMEH 1 MOJb/mM> Tipn noteHipate Munyc 0,15 B o oTHOLIEHHIO K XJI0pce-
peOPIHOMY MEKTPOIY.
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B1icMyT OTAeIIOT OT OCHOBHEIX KOMTTOHEHTOB CTANH OCAKJICHUEM B BHJIC CYTR(DIIA THOATIETAMUIOM
B aMMHa4YHOM PAacTBOPE B IPHCYTCTBHH CYIR(MWIA MEIH U BHHHOH KHCIOTH B KAYECTBE KOMIDIEKCOOOpa-
3YIOIIETO BEIIEeCTBA HIH METOIOM HOHOOOMEHHOM XpoMarorpadhi.

5.2. Annmapartypa, peakTHBBI H PACTROPBI

Iomaporpad nepeMeHHOTO TOKA, OCHAUIOTpa(HIeCKHil WIH IIOCTOSHHOTO TOKA.

Sl9elika ¢ PTYTHEIM KalelAbHBIM 3MEKTPOIOM.

PeakTHBE M pacTBOpHI 110 1. 2.2 1 4.2,

5.3. IIpoeeneHne aHAIH3A

5.3.1. IlpuroToBaeHHE HCIIBITYEMOTO PACTBOPA

IIpoBongar kak ykaszaHo B 11. 4.3.1.

5.3.2. IongporpadidecKasd Ipolenypa aHATH3a

HcneTyeMBIi pacTRop, MoAyIeHHEH (1. 4.3.1) Nocie oTaeNeHNsS BUCMYTA OT OCHOBHEIX KOMTOHEH-
TOB, BHIIAPHBAIOT mocyxa. COMM PACTBOPSIOT B 5 ¢M3 COMTHONM KHMCIOTH H CHOBA BEITIAPHBAIOT JOCYXA.
3aTeM CONM PAaCTBOPSIOT NPH HATPEBAHUH B 4 CM? COSTHOM KHCIOTH, HAKPHBAS CTAKAH 9ACOBBIM CTEEIIOM,
H OXTAaXIaioT. PacTBop pa3sbapiIgioT BOIOH H IEPEHOCAT B MEPHYIO KOJIOY BMECTHMOCTEIO 50 ¢M?, HOIMHBAIOT
BOIIOH IO MCTKH H TICPEMEIIHBAIOT.

PacrBop noce mponyBaHus HHEPTHEIM Ta30M 3aIHBAIOT B TYCHKY H NMONAPOrpadupyIoT, PErHCTPHPYS
MAKCHMATBHEIT TOK BOCCTAHOBICHHS BHCMYTA B Tpeleiax MPIIoKXeHHOTo HanpskeHnd ot 0,05 mo 0,3 B
OTHOCHTEIBHO XJIOPCEPEOPSHOTO 3MEKTPONA HIIH PTYTHOTO THA.

UyBCTBUTENEHOCTE TPUOOPA TIPH PETHCTPAITMH BOTLTAMIEPOTPAMM BRIOMPAIOT TAK, UTOOR BHICOTA
nHKa OB He MeHee 10 MM.

5.3.3. IHocTpoeHHE IpagIyHpOBOYHOIO IpauKa

B mars crakaHoB (MIH KoMB) BMECTHMOCTBIO 250—300 cM3 momemaoor mo 0,5 r KapBoHHIBHOTO
JKenesa M IpHIHBAIT 110 20 M CONgHOH KHCIOTH M 5 ¢M3 a30THOH Kuciaotel. B derhpe crakaHa (Wwin
KOTORI) TPWIHBAIOT CTAHJAPTHRIA PACTBOP b BHCMYTA B BO3PACTAIOINNX KOMMIECTBAX C TAKUM DPACHETOM,
qTOORl MACCA BHUCMYTA B HMCITRITYEMON NMpoGe cTanu ObINA NPUOIH3WUTENIRHO B cepeuae Tpacdmka. TIaThii
CTaKaH (MM Konba) CAVKHUT I TIPOBeNeHNs KOHTPOIEHOTO OTTHITA.

Hdanee moctynamT, Kak ykasaHo B . 2.3.1 u 4.3.1, ¢ y4eToM BRIOPAHHOIO crnocoda OTHSICHHS
BHCMYTa OT OCHOBHBIX KOMIIOHCHTOB H B 1. 5.3.2.

M3 3HaYeHniT BBHICOTH MHKA AHATH3MPYEMEX DACTBOPOB BEMHUTAIOT 3HAYEHWE BRICOTH MHKA KOH-
TPONBHOTO ONKTA. I10 HAHICHAKM BEMYHMHAM BEICOTH H COOTBETCTBYIOIIMM UM MAacCam BHCMYTA CTPOST
TPaTyHPOBOTHEIH TpahHK.

6. OBPABOTKA PE3YJILTATOB

6.1. Maccoryo gomo BUCMYTA (X) B TIPOIIEHTAX BEITHCISIOT MO (HOopMyIaM:
- IPH pacdeTe o TPATYHPOBOTHOMY TPahuKy

m
X=—100,
m
I7e M — Macca BUCMYTA, HAHTEHHAS M0 TPATyHPOBOYHOMY TpacthvKy, T
M| — MacCa HaBECKH CTalH, T,
- I[IPpH pacdYcTe MCETOLOM I[06HBOK

_(h=hy) - Veco 100
 (y-hyem

rie A — BHICOTA MHKA BHCMYTA IIPH HOIAporpachMPOBaHHH HCIIHTYEMOTO PACTBOPA, MM;

#, — BEICOTA TIMKA BUCMYTA TIPH TIOMSIPOTrpadUpPOBAHUHA KOHTPOTBHOTO OTIEITA, MM;

#, — BEICOTA TIMKA BUCMYTA TIOCTe BBETEHNS B UKy cTaHmapTHOI ToBaBKH, MM;

V — 00beM CTAHIAPTHOH NOOABKH, CM°;

¢ — KOHIEHTPAlUA CTAHIAPTHOTO PACTBODA, I/CM;

m — Macca HABECKM CTANIH, COOTBETCTBYIONIAS aTHKBOTHOH YACTH PACTBOPA, T.

6.2. HopMBl TOYHOCTH M HOPMATHBLI KOHTPOJIS TOYHOCTH OIPEASIeHUS MACCOBOH JOIH BHCMYTA

NpHUBCICHE B Tadm. 4.

X




rocr 29117—-91 C. 9

Taonuma 4

HopMBl TOMHOCTH 11 HOPMATHBEL KOHTPOA TOMHOCTH, %
Maccopas qons BucMyTa, %
A dy &y dy 3
Ot 0,0001 mo 0,0002 exmrou. 0,00008 0,00010 0,00008 0,00010 0,00005
Cs. 0,0002 » 0,0005 » 0,00016 0,00020 0,00017 0,00020 0,00010
» 00,0005 » 0,001 » 0,0004 0,0005 0,0004 0,0005 0,0003
» 0,001  » 0,002 ¥ 0,0008 0,0010 0,0008 0,0010 0,0005
» 0,002  » 0,005 » 0,0016 0,0020 0,0017 0,0020 0,0010
» 0,005 » 0,01 » 0,002 0,003 0,003 0,003 0,002

WHOOPMAITAOHHBIE JIAHHEIE

1. PA3PABOTAH 1 BHECEH MunuctepereomM Metanayprun CCCP
2. YTBEPXKJIEH M BBEJEH B JIENCTBUE Iocranosnennem KoMHTeTa cTaHAAPTH3ANNH H METPOIOTHI

CCCP or 21.10.91 Ne 1631
3. BBEJEH BIIEPBBIE

4. CCBLIOYHBIE HOPMATUBHO-TEXHUYECKHWE JIOKYMEHTBI

5. IEPEM3JTAHVE. Maii 2004 r.

Obosuaverme HTI, na Homep mymxra O6oszuavenme HTI, Ha Homep myrKTa
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TOCT 4139—75 22 TOCT 10928—90 2.2
TOCT 423377 22 TOCT 11125—84 2.2
TOCT 423477 42 TOCT 13610—79 2.2
TOCT 432877 22 TOCT 1426177 2.2
T'OoCT 432977 4.2 T'oCT 20301—74 22
TOCT 4461—77 2.2 T'OCT 22867—77 4.2
T'OCT 4520—78 4.2 TOCT 24147—80 2.2
TOCT 4658—73 4.2 TOCT 28473—90 Pasn. 1
TOCT 5817—77 2.2 TY 48-6-11—90 2.2
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