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IMocranonnemaem Tocynapcrsennoro komurera CCCP mo crannapram ot 21 nexaGps 1981 r. Ne 5514 cpok neiicTsas
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Orpannuenne cpoka JelcTeHS cHATO mo mpotokoay Ne 3—93 Mexrocynapersensoro Cobera no CTAHIAPTH3AINMH,
metpoiorun H cepraduxaman (MYC 5-6—93)

Hacrosiuit cTaHAapT ycTaHaBIMBaeT HedeloMeTpHYeCKIii METOX oTipe/ie/IeHUsl Cepbl IPU MAcCOBOIt
none ee B nukene ot 0,0004 xo 0,005 % M THTPUMeTpHUYECKMIT MeTO IPH MaccoBoii none ee or 0,002 no
0,05 % u doroMeTprdecKMit METOA MpH MaccoBoii aone ee ot 0,001 mo 0,015 %.

Crannapt nonHocteio cootBercTByer CT COB 3909—82.

(Asmenennan penaxumsa, Msm. Ne 1).

1. OBIIIME TPEBOBAHNA

1.1. O6mue TpeGoBaHmst K MetogaM aHanu3a — 1o I'OCT 13047.1—81.
(A3menennas pepakums, Mam. Ne 1).

2. METOJi HEGEJIOMETPUYECKU

21. CymHOCTs MeTOQRA

MeTon OCHOBaH Ha PACTBOPEHHH HUKENS B CONAHOM KHUCIOTE, EpeBeNCHUH CYIbGhaT-HOHA B CYIb-
$uzn-voH, OTTOHKE CepoBOROpONa U HedeloMeTpIIeCKOM OIPEACIEHUH Cephl 10 Peakiyu o6pa3oBaHus
cynpduna cBUHIA.

H3amepeHue OITUYECKOH IUIOTHOCTH KOJUIOHIHOTO pacTBopa cyibdhuna CBHHLA IIPOU3BOAAT IIpU
IHe BoJHBL 400 HM.

2.2. Annapartypa, PeEakKTUBB M PacTBOPHI

DoTO3/IEKTPOKOIOPHMETP WX CIIEKTPO(OTOMETP CO BCEMM IPHHATIEXHOCTAMH.

TIpuGop U3 cTeKia WM KBaplia Ui OTTOHKH cepoBomoporna (uepr. 1).

Hzpanme opunpaimHoe IlepeneuaTka BoCHpemeHa
*

* Ilepeusdanue (wonv 1999 2.) ¢ Hamenenuamu Ne 1, 2, ymeepawcoennvimu 6 oxmabpe 1983 2., utone 1986 e.
(HYC 1—84, 10—86)
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Kucrnora asotHast ocoboit aictotsl o FOCT 11125—84, nepernannast 1 pactsop 1:1.

Kucnora consnas oco6oii yucrots! no 'OCT 14261—77, pacteopm 1:1 u 1:10.

Kucrnora ifonucrosonoponHast, pacteop 450 r/am3.

Kucnora iumonnas o I'OCT 3652—69.

CMmech KHCIOT a30THOM M COJISTHOM, B3STHIX B OTHOILEHHMM 1:3, CBeXEMPHUIOTOBICHHA.

Ammuax Bogubiid o F'OCT 3760—79, neperHanHsiit, pactsop 80 r/mm3.

Bapwit xsopuctsiit mo TOCT 4108—72, pacrsop 100 r/mm3.

Harpmit xnopuctsit mo T'OCT 4233—77, pacteop 10 r/mm3.

Hatpuit pocdopropatucrokucisiit no 'OCT 200—76 (rumogochut HaTpus).

BoccraHoBuTebHAA cMeCh: B KOJOGY BMeCTHMOCTBIO 2 M3 moMetnaior 240 r runodocdura HaTpys,
nipwiuBaior 400 cM3 pactBopa comsiHoit KucioTsr 1:1 1 800 cM3 MopucToBOAOpONHOI KMcaoTH. [lomyyeH-
HBIM PacTBOp KMIIATAT IIOA TOKOM a30Ta, BhIapuBas oo oovema 750 cm3. PacTBop XpaHAaT B CKISHKE M3
TEeMHOTO CTeKJIa.

Csuden asotHokHUCbiM mo FOCT 4236—77.

PactBop umTpara cBuHna: 5,0 r a30THOKUCIOrO CBUHIIA pacTBOpsioT B 50 cM3 Bombi, 06beM pacTBopa
IoBoxsT Bogoit 1o 100 cm3, noGasisior 20 r IMMOHHOM KMCJIOTH ¥ HATPEBAIOT IO pacTBopeHys. s paboThl
IIPUMEHSIOT TOJBKO MPo3payHbiit pacTBop. Ilpu 06pa3oBaHUK OCAaKa €ro OTAENSIOT JeKAHTAIHEN.

IlnaTuHa 9ETHIPEXXIOPHCTasi; PaCTBOP TFOTOBAT U3 IUIATHHB MeTawmmdeckoi mo TOCT 14837-—79:
0,1 r IIATHHBI PACTBOPSIOT IPH HArPEBaHUH B HECKOJBKMX KYOHMYECKHMX CAHTHMETPaX CMECH a30THOM U
coJusiHol xucnoT 1:3 ¥ ymapusalot focyxa. JoGasnsaior 5 cM3 constHol KMCIOTh, 0,1 T XJIopHUCTOro HaTpus
U CHOBA BBIMAPMBAIOT Hocyxa. O6paboTKy c JodaBieHreM COJNITHON KMCIOTH MOBTOPSIOT 4—5 pa3s. Cyxoit
0CTaTOK pacTBopsiiorT B 20 cM3 pacTBopa COJSIHOM KMCHOTHI 1:1, pacTBOp MEPEBOMSAT B MEPHYIO KOOy
BMecTMocThio 100 cM3, pas6asisiior Bomoit 1o MeTku. Iepen MCONb30BaHHEM MUITETKOM oTOHpaloT 4 cM3
pacTBOpa JETBIPEXXJIOPUCTOM IUIATUHBI, NIEPEHOCAT B MEPHYIO KOOy BMecTHMOCThIO 100 cM3 H monauBaioT
IO METKH PacTBOPOM COJISTHOM Kuchorsl 1:10.

1 cM3 pactBopa comepxur 0,04 Mr IUIATHHEL

Cepebpo asotHokucnoe no 'OCT 1277-75.

A3ot razoobpasnbii B 6awioHax no F'OCT 9293—74.

CraHgapTHBIE PacTBOPHI CEPHI.

Pacreop A: 1,1090 r cepHOKHMCIIOTO HATpHsl, NPENBAPUTENBHO BRICYLIIEHHOTO IpH Temmepatype 105 °C,
PacTBOPSIOT B BOIE U IEPEBOIST PACTBOP B MEPHYIO KoNGy BMeCTUMOCTBIO 250 cM3, noBoasT oObeM 10 METKH
BOIOM W NepeMeIBalOT.

1 cM3 pacTBOpa CONEPXHT NMpUMepHO 1 MT cepbl.

ToYHYI0 MacCcOBYIO KOHUECHTPALMIO PacTBOpa A YCTaHABAMBAIOT IPABUMETPHICCKUM MeTonoM. Jins
310r0 25 cM3 MOJIYYEHHOTO PACTBOpA MOMEILAIOT B CTaKaH BMecTUMOCThio 400 cm3, mpubasisior 15 cM3
pacTBopa coysiHo# kuenotsr 1:1, 100—150 cM3 Bomsl, HarpeBaloT pacTBOp HO KUIIEHMS M TOHKOI CTpyeil
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IpK SHEpryyHOM mepeMelnnBanuu Bo6asnsior 20 cM3 ropsuero pacrBopa xiopucroro 6apus. Pacteop
JOBOISAIT HO KUIIEHHWS W OCTABIAIOT Ha 2—3 9 Wi HA HOYb JUISI YKPYITHEHUs OCaJKa CepHOKUCIIOro Gapus.

Ocanox ¢pUIbTPYIOT Yepe3 IUIOTHDIH 6€3301bHEIA GUILTP (CHHSSA WK 3ejIeHad JIEHTa), KONUYECTBEHHO
TepeHoCcAT ocafnoK HA GwibTp. WIETP ¢ 0CAAKOM NMPOMBIBAIOT 3—4 pa3a ropadeii BOXOIH IO MCUE3HOBEHUSA
CJIE[OB XJIOpP-HOHA B IMIPOMBIBHAIX BOAAX (Mpoba ¢ a30THOKUCIIBIM cepeOpoM). DUIbTp ¢ 0caKoM ITOMEIIAIOT
BO B3BeHIECHHBIH (apdopoBBIil THIENb, CYIIAT, 030/SI0T U MPOKAIMBAIOT B MydenbHOi neud npu 700 °C
IO TIOCTOSIHHOM MacCChI.

Maccosyo KoHueHTpanmo cepbl (C) B r/cM3 BEIMMCIAIOT o dopMysie

(m-m)-0,1373
C = “———’/—_ >
rne m — Macca ocanka cynbdara Gapusi, HaiileHHas B ATMKBOTHOM JacTH pacTBopa, T;
m; — Macca 0caika KOHTPOJIBHOTO OIIbITa, T;
V — 06BeM ATMKBOTHOM 4acTH pacTeopa A, cM3;
0,1373 — ko3 dHUILIHeHT epecyeTa MAcChl CEPHOKHUCIOro 6apus Ha cepy.

PactBop b rotoBsiT passenenuem pactsopa A B 100 pa3 Bomoii.

2.1, 2.2. (Aamenennan penakiya, Mam. Ne 1).

23. IloanroToBKa K aHAMHU3Y

JL1s o4MCTKM amapatypbl B peakiMOHHYIO Ko0jiGy npuGopa HaJMBAIOT S5 c¢M3 pacTBopa COJSHOM
kucaoThl 1:1 1 20 cM? BOCCTAHOBUTEJIBHOM CMECH, IMPUCOEAUHAIOT KOJIOY Yepe3 COeMUHUTENBHYIO TPYOKY
K IIPUEMHHKY, B KOTOPBIA MPeIBAPUTENILHO HANMKUBAIOT 15 cM3 pacTBopa aMMuaka. [IpueMHMK MOTPYXaloT
B CTAKdH C M3MEJIbYEHHBIM JIBIOM.

ITposepsioT repMeTMYHOCTE ITPUGOPa, MpOITycKas TOK a3ora. Eciu cKopocTh TOKa a30Ta B peakuy-
OHHOU K0JIOE ¥ B MPUEMHHUKE ONWHAKOBA, TO IIPUOOp repMeTHYEH.

PeakunoHHy10 Koaby MOMEIIAIOT Ha IUIMTKY € 3aKPHITOM CIMpaibio ¥ B TOKe a3ora (1—2 my3bipbKa
B CEKYHIy) BedyT OTTOHKY IO IOSIBIEHMS 6eIhIX MapoB U3 OTBOXHOM TPYOKM NMpHUEMHHKA.

24 IlpoBemeHUuEe aHajlu3a

2.4.1. Hasecky Hukemns mo FOCT 849—97 maccoii 2 r nmpu Maccosoii none cepsi 0,0005—0,0008 %
u 1 r npu Maccosoit none cepsl 0,0008—0,005 % pacTBOPSIOT B KOJIGE ¢ Y3KUM TOpJOM BMECTHMOCTBIO
100 cm3 B 25 cM3 pacTBopa comstHol Kuciotsl 1:1 u 1,0 cM3 pacTBopa YeTHIPEXXIOPHCTOM IUIATUHEL IIpH
YMEPEHHOM HarpeBaHUU U OCTOPOXHOM HepeMenmBaHuN. OXHOBPEMEHHO MPOBOAST KOHTPOJBHBIA OIILIT
4epe3 Bech XOI aHAIU3a.

Ilocne pacTBOpEHKUS HaBECKN PacTBOP YIIAPHBAIOT A0 00beMa O0K0JIO 10 cM3, 0X1aXIAIOT M 3aKPBIBAIOT
K076y npobkoif. ITocne noaroroBku nmpuGopa K aHauusy (CM. I1. 2.3) pacTBOp IMOMEINAIOT B PEAKIHOHHYIO
K06y mpubopa, oIoJIaCKUBAIOT K0JI0y, B KOTOPOif BEJIOCHh pa3jioxXeHHe, 10 ¢cM3 BOCCTaHOBUTEILHOM cMecH
u npwmsaior eme 10 cM3 BoccranoBuTenbHON cMecH. Konby ToTyac NMPHCOEAMHSIOT K INPHEMHMKY, B
KOTOpBIA MpeaBapHTeIbHO OBUIO Hammto 15 cM3 pactBopa ammuaka. IIpHeMHMK MOTPYXalOT B CTaKaH C
HM3METBYEHHBIM JIBIOM M IPOITYCKAIOT Yepe3 Mpubop TOK a30Ta Co CKOpOCTbio 1—2 mMy3blpbKa B CEKYHIY B
TeYeHHE 5 MHMH I)IST BHITECHECHHMS BO3[yXa U3 BCEHl CHCTEMBI.

IIpu ompeneneHun cepbl B HUKesrepoM nopoiuke o 'OCT 9722—97 pacTBopeHHMe BeXyT B peaku-
OHHO# Ko6e npubopa. st 3TOro HaBecKy NOPOIIKA HUKENSA MAacCcoi 1 T MOMEIAIOT B PEaKIIMOHHYIO KOOy
npuGopa, MPHIMBAIOT CMECh U3 15 cM3 consHoi kucnoTsl 1:1, 1 cM3 pacTBopa 4eTHIPEXXIOPUCTOI TUIATHHBI,
15 cM3 BOCCTaHOBHTEJIBHOM CMECH 1 PEaKI[HOHHYIO KONGY cpa3y MPUCOSAMHAIOT K IPUEMHMKY, B KOTOPHIi
TipefiBapuTeNbHO ObUIO HauTO 15 cM3 pacTBopa amMMuaka, M Jajee MOCTYNAOT, KAK YKa3aHO BBIIIE.

IlpoBepsioT repMeTMYHOCTh NMpUOOpPA, Kak yKa3saHo B II. 2.3 M, He MpeKpalias NojaydM as3oTra,
TIOMELIAIOT PeaKIIHOHHYIO KOJNIOY Ha rOpsYylo 3JIEKTPOIUIMTKY C 3aKPbITO CITMPAIBIO M NPOBOAAT OTTOHKY
CepoBOLOPONA NP KUILTISHUN pacTBOpa.

Ipu onpeneneHudd cepbl B HUKEJIEBOM MOPOIIKE HATPEBAHHE PEAKLIMOHHOM KOJIOHI BEAYT IO PacTBO-
PEHUSI OCHOBHOI MAacChl HABECKW, HE JOBOIS PACTBOP JO KHITEHHS, 3aT€M MOBBIILIAIOT TEMIIEPATYpy M
MPOBOAAT OTTOHKY CEPOBOAOPOXA IIPH KHIITYEHHH PACTBOPA.

OTroHKy BeAyT 5—6 MHH MOCIe MOSBJICHN GelbIX [IApOB, BHIXOASLIMX U3 OTBOAHOM TPYOKHM NpHeM-
HuKa. [To ucTedeHUM YKA3aHHOTO BPEMEHH PEaKIIMOHHYIO KOJIOY CHUMAIOT C JICKTPOIUIUTKY, OTCOETUHSAIOT
MPHEMHHUK M GBICTPO TIEPEMBAIOT B aMMHAYHELA pacTBOp B rpafyMpOBAHHBIN LIWIMHAP BMECTUMOCTBIO
50 cm3 ¢ mpuTepToii npobGkoii. Tyaa Xe NMPWIKBAIOT 2 CM3 LUTpaTa CBHHIA, HOBOAAT 00BEM pPacTBOPOM
amMMuaka o 50 cM3, TILIATeIbHO IIEPEMELIMBAIOT i H3MEPSIOT OIITHYECKYIO IVIOTHOCTh PACTBOPA HE MO3HEE,
9eM yepes 15 MHH ¢ MOMeHTa TOoGaBIeH!s LIUTPATA CBUHLA NP ITHHE BOJHEI 0Koyo 400 HM B KIoBeTe ¢
TOJILUHOM TOTJIOILAIOIIEro cBeT cios 50 MM.

B xadectBe pacTBopa cpaBHEHUS MCMOIB3YIOT BOAY.

M3 BeTMYMHBI ONITHYECKOM TUIOTHOCTH AHAIM3UPYEMOTO PacTBOPa BEIMUTAIOT YCPEAHEHHOE 3HAYEHME
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ONTHYECKO IUIOTHOCTH pACTBOpa KOHTPOJBHOTO ONBITA M HAXOHAT MACCOBYIO KOHLEHTPALKIO CEPHI 110
TpagyMpOBOYHOMY IpaduKy.

(HMamenennasn pexagmua, Aam. Ne 1, 2).

2.4.2. Ilocmpoenue zpadyuposourozo cpagura

B peakimoHHylo Konby mpubopa BBomsaT mnocaeposareasHo 0; 0,5; 1,0; 2,0; 3,0; 4,0 u 5,0 cm®
CTaHZapTHoro pactsopa b, no6asnsior 5 cM? cosiHo#M kucnoTs 1 20 cM3 BoccTaHOBHTEIbHOM cMecH. lanee
TOCTYTAIOT, KaK yKa3aHo B 1. 2.4.1.

W3 BeaMYMH ONTHIECKON IUIOTHOCTH CTAaHIAPTHBIX PACTBOPOB BHIMMTAIOT 3HAYEHME ONTHYECKOM
IUIOTHOCTU PACTBOpA, HE CONEPXKAILEro cepy, i CTPOST rpaXyMpOBOYHEIH rpaduK.

25 O6paboTKa pe3yjabTaToOB

2.5.1. Maccosyio goimo ceps! (X) B IpoleHTaX BEMUCIISIOT 10 dopmyre

x= (m,-m2)-100,
m

rhe m; — Macca cepsl B aHATH3UPYEMOM PACTBOpe, HaiIeHHAs 110 [PagyMpoBoYHOMY rpaduky, T;
m, — Macca cepbl B PaCTBOPEe KOHTPOJNBHOTO ONBITA, HAlIEHHAas MO IPafyUpOBOYHOMY rpaduKy, T;
m — Macca HaBeCKU HHKeJ, T.
2.5.2. A6comOTHBIE NOMyCKaeMBIe PACXOXICHHS Pe3y/IbTaToB Mapa/UIeNbHEIX ONIPEAETCHHIA He JO/IK-

HBbI [IPEBBILIATH 3HAYCHUIA, YKa3aHHBIX B Tabu. 1.

Ta6anuuma 1

MaccoBas zons cepsl, % A6COmOTHOE ACITYCKaeMoe pacxoxiaeHue, %
Or 0,0004 o 0,0008 : 0,0003
Cs. 0,0008 » 0,0012 0,0005
» 0,0012 » 0,002 0,0008
» 0,002 » 0,005 0,001

2.6. KOHTpOIb TOMHOCTH Pe3YNBTATOB AHAIM3a OCYLIECTBISIIOT METONOM KOGABOK, MCIIONbB3YS AIH-
KBOTHbIE YACTH CTAHZAPTHHIX PACTBOPOB CEepHI, IIPHIOTORIEHHBIX 110 I1. 2.2 A no I'CO.
(Bsenen nononanTeabHo, Viam. Ne 2).

3. METOJ TUTPUMETPHYECKHN

31. CymHocTsr MeTOga

MeTon 0CHOBAH Ha CXWIraHHH HaBECKH METALIA B ToKe KHciopoaa mpy 1350—1400 °C, mornounieHuy
0o0pa3oBaBlIerocss CEpHHCTOrO AHTMAPHIA BOXOM M TUTPOBAHMM €r0 PACTBOPOM Hola B TPHUCYTCTBHU
HMHEUKATOpA KpaxmaJa.

32. Anmaparypa, peakKTUBH U PacTBOPEH

VeraHoBKa [uia onpelieieHus cepsl (4epT. 2).

VcraHOBEA [IA onpeneeHus cepnl

Yepr. 2
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YCTaHOBKA COCTOMT M3 CJICAYIOLINX 3JIEMEHTOB: GAJUIOHA € KICIOPO-  AGcopGuponnbil ammapar
oM I, cHaGXEHHOro PeAYKUHMOHHLIM BEHTWIEM 2 Ui PeryjidpoBaHMs
CKOPOCTH ITOCTYILIEHMs] KUCIOPOJa BIIedYh; CKITHKY THieHKo win [l pekcens 30

3, copepxanieil pacTBOp MapTraHIIOBOKHUCIOrO Kajius B pacTBOpe THAPO-
OKHCH KaJusi; NOIJIOTHTENbHON CKISHKH 4 Mo60il KOHCTPYKIIUH, COHEp-
XKaIeH KOHIIEHTPHPOBAHHYIO CEPHYIO KUCIIOTY; CKISIHKH S JUISL OCYILIEHUS \
KHUCIIOpOIa, COIEepXallleil XTOPUCTRIA KaNbIMil; TPEXXOMOBOTO KpaHa 6 s
PeTyJIMPOBaHMS CKOPOCTH MpOIyCKaHHs Kuciaopona; dapdopoBoii TpyOKu
7 mapku <«ITupojgan» minHOM 650—750 MM ¥ BHYTPEHHHM IHAMETPOM
18—22 mM. KoHI11Bl TpyOKHM, BHIXOASIINE M3 IE€YH, HOJDKHBI OBITh JUTMHOMU
He MeHee 100 mM. ITepen HadasioM paGoThl TPYOKa HOJDKHA OBITH MPOKa-
JieHa B TOKe Kucioporxa mpu 1350—1400 °C u nmpoBepeHa Ha repMeTHd-
HOCTh; TpybuaToifi Ieyd & ¢ CHIMTOBHIMH  HAarpeBaTeNISIMH,
obecnieyuBaomumMn Harpes mo 1350—1400 °C; tepmoperynstopa 9 mis
PETYJIMHPOBAaHUA M HOLXEPXaHHA HEeoOXONMMON TeMIepaTyphl B IEYH C ]
TepMOTIapoii ¥ ralbBAHOMETPOM; MeAHBIX MydTOUeK (XONONUNLHUKOB) 10 — =
JUISL OXJIaXIeHHs KOHIOB ¢dapdopoBoii TpyOxu; mbuieynoButenss 11, Ha- [ ]
MOJIHEHHOTO CTEKJISIHHON BaTol, ABYyXxomoBoro KpaHa I2; Giopetku 13 L ]
BMECTUMOCTBIO 5 cM3; aGcopbuumoHHoro ammapara I4, cxeMa KOTOpOTO — —
npHUBelIeHa Ha YEPT. 3, COCTOSAILEro U3 ABYX PABHBIX COCYIOB, COeIMHEHHBIX &i__l
CTEeKJISHHBIMH nepeMbrakamu. JIeBsit cocyn siBusieTcst abcopOLIMOHHEIM, B 35
HMXHe# ero 9acTH UMeeTcsl KPaH JUIS CIIMBA OTTUTPOBAHHOM MOTJIOTHTEN - =
HOM XHAKOCTH IO OKOHYAHHH aHAIH3A.

Jlomouxu dapdoposbie nHernasyposanusie Ne 2 mo FTOCT 9147—80.
Ilepen mpuMeHeHHEM JIONOYKY MPOKAIMBAIOT B TOKE KHcjopoxa mpu 1250—
1300 °C. Hepr. 3

TpyOKH 3MacTHYHBIE PE3MHOBbIE C BHYTPEHHUM AHAMETPOM 5—6 MM.

Joiryckaercst UCIOJIB30BaHKME APYTUX HPHOOPOB, 00ECIIEYHBAIOIMX TPEOYEMYIO TOYHOCTh aHAIH3A.

Kucropon razoo6pa3Hsiii TexHuaeckuit u Megumunckuit mo 'OCT 5583—78.

Kamuit itopucteiit mo T'OCT 4232—74, pactop 500 r/mm3.

Hon mo TOCT 4159—79, 0,01 M pactsop itona: 0,1270 r KpHCTAJUIAYECKOTO HONA PACTBODSIOT B
50 cM3 pacTBOpa HOIMCTOTO KaMsl M Pa3baBIAIOT Boaoi Jo 1 1. PacTBOp COXpaHAIOT B CKJISIHKE U3 TEMHOTO
CTeKIIa.

JU1s1 ycTaHOB/IEHMsI TUTpa pacTBopa Mofa CXWTalOT HABECKY CTAHAAPTHOro o6pasiia HHUKENd, CTaIH
WK Xene3a, coxepxairyio ot 200 mo 300 Mxr cepsl. JIBYOKHCH CEphl ITOTIOIIAIOT BOOOH H IMOMYYEHHbIH
PacTBOP CEPHUCTOH KMCIOTH HEMEUIEHHO TUTPYIOT PacTBOPOM ifofa B IIPHCYTCTBHMHM Kpaxmaa.

MaccoByio KOHLeHTpauuio pacrsopa iioga (C) B r/cM? BRUHCIAIOT MO GopMyrte

n,iiLf]J
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Ite m — Macca cepbl B HaBecKe CTaHAapTHoro obpasua, r;

V — oGpeM pacTBOpa itoxa, H3PacXoNOBaHHEIM Ha THTPOBaHUE, cM3.

Kaymit maprannosokucibii no 'OCT 20490—75, pacrsop 40 r/mm3.

Kamusa runpooxucs 1o 'OCT 24363—80, pactsop 500 r/mm3.

Kansuuit xropucThiit 06€3BOXEHHBIN, B KycKaXx.

Kuciora ceprast mo 'OCT 4204—77.

Kpaxman pacrsopumsiit no TOCT 10163—76, pacteop 10 r/nm3, conepxammit 1—2 Karuid pacTsopa
fiona, CBEXEMPUTOTOBICHHBIM.

ITnaBens: meas mo F'OCT 859—78.

CraHgapTHbIe 00PAa3ibl HUKES, CTATH WIK XeJie3a ¢ U3BECTHHIM CONEPXAHUEM CEphI.

33. lognroTtoBKa K aHANU3y

Bce 3meMEHTHI YCTAHOBKM COENUHSAIOT APYT C APYroM BCTHIK HpHM MMOMOLIM PE3MHOBBIX TpYOOK,
meub HarpesaloT o0 1350—1400 °C, mpenBapuTeIbHO NMYCTHB TOK BOXOMPOBOLHOM BOARI B MYdTOYKH
Ut oxnaxneHus npobok. [IpoBepAIOT YCTaHOBKY Ha FeépMETHYHOCTD, JJIS 3TOT0 OTKPHIBAIOT TPEXXOM0-~
Boif KpaH 6 (cM. 4epT. 2) Ha BO3AYX, OCTOPOXHO OTKDBIBAIOT BEHTHJIb M IIPOIYCKAIOT KMCJIOPOX,
pacxomyst 20—30 myssipskoB B 1 MuH. IlepekiiouaioT KpaH 6 Tak, YTOOBI KHCIOPOH MOCTYIAN B NEYb,
M 3aKpHIBAIOT KpaH /2. Yepes 2—3 MUH JOIXHO MPEeKPATHTHCS BhIAEIEHUE MY3bIPbKOB B OUHCTUTETBHBIX
CKIsIHKax 3 u 4. Beokunaror elle S—7 MHMH M, €CIM Iy3bIPbKH GoJjbliie He BHIIENAIOTCS, YCTAHOBKY
CYUTAIOT FépMETUYHOI.

3ateM npoBepsIOT TPYOKY Ha HAJTMYHE JETYYHX BOCCTAHOBUTEJIBHBIX BetiecTB. Jljis aToro B o6a cocyna
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MOIIOTUTEIBHOrO armapara HamBaoT o 50 cM3 Boxsl ¥ 5 cM3 pacTBopa KpaxMana, Jo0aRsgioT u3 610peTku
B 06a cocyla HEeCKOJIBKO KalleJb pacTBopa Homa IO NosABieHHS roiyOoll OKpacKu, HArpeBaloT medb IO
1350—1400 °C u mporyckaioT 6BICTpbIf ToK Kuciopona 20—30 my3eipekoB B 1 c. Eciu gepes 4—5 MuH
OKpacKa pacTBopa B IOIJIOTHTEIBHOM COCYA€ MCYE3HET, TO 3TO YKa3biBaeT Ha BBIUICJNCHHE M3 TpPyOoKu
BOCCTAHOBHTEJIbHBIX Ia3000pa3HEIX BEUIECTB, PEardpyloIuX ¢ HomoM. B sToM cirydae, He MpeKpamasi ToKa
KHCIOpoa, IPUWIKMBAIOT K PaCTBOPY B JIEBOM COCYAE €Ie HecKOoJIbKO Kalejdb pacTBopa iolda no Tex Mop,
TOKa ToJIy6asi OKpacka B paCTBOpE OCTAHETCSI HEeM3MEHHO! M 0NV HAaKOBOM IO UHTEHCUBHOCTH C OKPACKOM
pacTBOpa B ITPABOM COCYIE.

3.2, 3.3. (Mamenennas pepaxuus, Hsm. Ne 1, 2).

3.3.1. IIposedenue anaausa

Hagecky HuKens Maccoit 1 r momeiaior B ¢apdopoByio JIOTOYKY U IMOKPHIBAOT 1,0 r [1aBHS.

BeiHuMaoT mpobKy M3 TPyOKM (co CTOpOHB! Ga/UIOHA C KUCIOPOLOM) M IpU NOMOIUM JJTMHHOTO
MPOBOJIOYHOTO KPIOYKA BBOLAT JIONOYKY C HaBeckolt B HauGoliee HarpeTyio 30Hy Tpyoku. TpyOKy HeMen-
JIEHHO 33KpBIBAIOT Ipo6Koif U MPOM3BOIAT CXUTAHUE MMPOOHL.

Korna mocrymaronie U3 MeYd B MOIVIOTHTETbHBIA COCYH ra3bl HAYMHAIOT 00eCLBEYNBATH PACTBOP
itona B HIDKHEH 9acTH cocyna, NpWIKMBAIOT pacTBOp HONa ¢ TAaKOH CKOPOCTBIO, YTOOBI romybast oKpacka
pacTBOpa He KMCYe3jIa BO BpPEeMS CXWUIaHMA.

Pactsop ionma MpWIMBAIOT OO TeX IIOp, IOKA OKpacka B JIEBOM COCYIE CTaHeT OIMHAaKoBO#M IO
HHTEHCUBHOCTH C OKpacKoit B mpaBoM cocyze. Ilocite 3Toro mporyckaioT KUCIOpo ele B Te4eHue 1 MHH
U, €CII OKPacKa pacTBoOpa HE HCYE3HET, CXUTraHUe CUUTAIOT 3aKOHICHHBIM.

(A3menennas penakuma, Mam. Ne 1).

34. O6pa6orka pe3ynbTaToB

3.4.1. Maccosyio nomio cepsl (X) B IIpOLIEHTaX BBIMKCIAIOT 10 dopMmye

(V-1 C-100
m

X

b

rae ¥V — o6bpeM pacTsopa Hona, M3pacXoXOBAHHbI Ha TUTPOBAHHE HABECKHU, CMS;
¥, — ofbeM pacTBopa Hof1a, H3pACXONOBAHHEIA HA TUTPOBAHME PACTBOPA KOHTPONBHOIO OMBITA, CMS;
C — MaccoBasi KOHLIEHTpall|si pacTBopa Hoza 1o cepe, r/cM’ Ha 1 cM? pactBopa;
m — Macca HaBeCKUM HUKeJ, T.
(A3menennas pexaxums, Wsm. Ne 1, 2).
3.4.2. AGCOMIOTHBIE JOIYCKAEMBIE PACXOXICHHUS Pe3y/IbTATOB [1apaLIeIbHBIX ONPENACICHUI HE oK~
HBI IIPEBBIILIATh 3HAYeHUH, YKa3aHHBIX B Ta0xI. 2.

Ta6nuua 2

Maccosas gonsa cepbl, % ABCOMOTHOE HOIyCKaeMoe pacxoxiacHue, %
Or 0,002 xo 0,005 0,001
Cs. 0,005 » 0,015 0,002
» 0,015 » 0,025 0,004
» 0,025 » 0,05 0,006

3.5. KoHTposib TOYHOCTH Pe3YIBTATOB aHAJM3a ocyuiecTsisiior o I'CO.
(Beexen nonomnuteasno, Mzm. Ne 2).

4. METOA ®OTOMETPHIYECKHNI

41. CYIlHOCTh ME€TOJHA

Merton ocHOBaH Ha CXXMIaHMM HAaBECKM HHKe/s B MOTOKE KMCIOpOAa IpH Temmepatype ot 1350 o
1400 °C, nomionieHuu obpasyromieiicsi ABYOKHCH cephbl CNaGbiM IIEIOYHEIM PAcCTBOPOM aCTPa3OHOBOTO
PO30BOTO M U3MEPEHHUM OITTUYECKOH IUIOTHOCTHA PAacTBOPA NPHU JUTMHE BOJHE! 530 HM.

42. AnnmapaTtypa, peakKTHUBB M pPacTBOpH

Ieub TpyGuaTas IEeKTPUYECKAS C TEPMOPETYJIATOPOM, 00eCIeYUBAIOIMM HATpeB 0 TeMIepaTypsl OT
1350 mo 1400 °C.

Tpy6xu dapdopossie muHoit ot 650 Ko 750 MM 1 BHYTPEHHMM AMaMeTPOM OT 15 mo 20 mMm.
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Jlonouku dapdopoBsie, Hernmasyposanubsie Ne 2 mo T'OCT 9147—80, mpoxaneHHbie B TeyeHUe 1 4 B
TOKe KHCJIopofa mpu Temriepatype 1350—1400 °C, coxpaHsieMble B 3KCHKAaTODE.

Cocyn Wi MOTMIOLIEHHUS.

Kucnopon razoo6pasHbrii Texuuyeckuii Wi MequmuHckmit mo FOCT 5583—78.

CrnextpodoroMerp WiK (HOTO3NEKTPOKOJOPUMETP CO BCEMU MPHUHAICKHOCTAMH.

Hatpwuii xmopucterit mo TOCT 4233—77.

Qopmamnerun o 'OCT 1625—89, pactsop: 5 cM3 pacrBopa ¢popmanuna pasbasisior no 500 cm3
BOIOM. 5 ¢cM3 3TOro0 pacTBOpa IOMELIAIOT B MEPHYIO KOOy BMecTHMocThio 1000 cM3, KommBaioT NO METKH
BOJIOM M II€pPEMEIINUBAIOT.

Harpwuit geyyrinexucisiit mo FOCT 4201—79, 5 %-Hblit pacTBop.

AcCTpa3oHOBbI po3oBelil @I, pacTBOphL:

pactBop A: 0,40 r actpazoHoBoro posoBoro ®I' u 5 r XjIopucTroro HaTpus pPacTBOPSIOT B BOIE,
IEPEHOCAT B MEpHYIO Kos6y BMecTMocThio 1000 cM3, mpuwinsator 20 cm3 pactBopa dopMabieruaa, npu
TIATEJIBHOM ITepeMelIMBaHNH, JOJMUBAIOT IO METKH BOJOU M IepeMellIHBaloT.

PacTBOp XpaHAT B COCYIe M3 TeMHOro crekyia. CpoK XpaHeHHs He GoJiee TpeX MECSLIEB;

pactBop B (TIODTOTHTENBHEL pacTBOp): S cM3 pacTBopa A MEPEHOCST B MEPHYIO KOJIOY BMECTHMOCTBIO
50 cM3, nmpubaBISIOT 5 ¢M3 PacTBOpA IBYYIMIEKMCIIOTO HATPHS, HOJIMBAIOT O METKM BOJOM M IEpeMELIIMBAIOT.

PactBop crionb3yioT B TedeHue 30 MUH OC/IE €10 NPUTOTOBIECHHUS.

Menp metawmmdeckas o FOCT 859—78 ¢ maccoBoit mone#t cepni MeHee 0,0008 % B BHIE CTPYXKH
tomuuHoit ot 0,05 1o 1 MM.

CraHgapTHBRIE 0Gpaslibl HUKeJs, HEJIECTHPOBAHHON CTANM WIM XeJie3a ¢ MaccOBO#M HoJeit cepsl OT
0,002 mo 0,15 %. :

43. [logproToBKa K aHAanu3y

B ciryyae npUMeHEHHMS HOBEIX TPYOOK MX BHYTPEHHIOIO MOBEPXHOCTh OYHMILAIOT BATHBIM TAMIIOHOM,
[IOMELIAIOT B XOJIOOHYIO I€Yb W NPUCOSIUHAIOT K GAJUIOHY C KHUCJIOPOIOM. YCTaHABIWBAIOT Pacxoj
kucnopona 10 am3/4, ONHOBPEMEHHO BKJIIOYAIOT HATPEB MEYM M YCTAHABIMBAIOT paGoYyio TEMIIEPATYPY OT
1350 po 1400 °C, xoTopyIo MoANepXUBAIOT B TEYEHHUE 4 4, II0CIE Yero anaparypy CYMTaIOT MOJATOTOBICH-
HOW IS aHAIM3a.

ITepen Kaxmoit cepueil ONBITOB YCTAHARIMBAIOT paGoOvyIO TEMIIEPATYPY M pacXoll KMCIOpoaa oT 25 no
30 1M3/9 U TIPUCOENMHSIOT IOITIOTUTENBHBIA COCYN, 3aroMHeHHbI 50 cM? MOMIOTHTENBHOIO PacTBOpA.
Yepes 10 MHH COCYI YIAUIIOT U M3MEPSAIOT ONTHYECKYIO IUIOTHOCTh PacTBOpA NpH JUlHE BOJHEI 530 HM B
KIOBeTe ¢ TOMIIMHOM morolaiouiero ceer cirod 0,5 cM. PacTBopoM cpaBHEHMSI CJIYXHT BOJA.

Onepalyio MOBTOPSAIOT IO TEX IOp, IOKAa Pe3YJAbTaThl KOHTPOJIbHBIX ONBITOB HE HAAYT NMOCTOSHHBIX
3HAYEHH! ONTHYECKOi IIOTHOCTH. ONTHYECKYIO TUIOTHOCTh CUMTAIOT MOCTOSHHOM, €CJIM PasHOCTh Hau-
OoNpLIET0 ¥ HAUMEHBIIEro 3HAYeHWH ONTHYECKOH IUIOTHOCTH PACTBOPOB KOHTPOJIBHEIX OMBITOB HE Ipe-
poitnaet 0,01.

44 TlpoBenenue aHanIu3sa

4.4.1. HaBecky HMKeJIS B BUIE MEJIKOM CTPYXKH ToNLLKHON MeHee 0,1 MM MoMellaioT B MPOKAJICHHYIO
JIOLOYKY M IOKPBIBAIOT CTPYXKOi Meay Maccoii 1 r. Macca HaBecku npoGbl B 3aBUCHMOCTH OT OXHIAEMOT'0o
COZlepXaHUs cephl HO/DKHA COOTBETCTBOBATh YKa3aHHOMU B Tabi. 3.

Ta6aunma 3

Maccosast nons cepsl, % Macca HaBecku npobet, T
Or 0,001 xo 0,0075 1
Cs. 0,0075 » 0,015 0,5

Jlomouky MOMEILAIOT B XOJOMHYIO 30HY TPYOKM, YCTAHABIMBAIOT PACXOX KHCiopoaa 25 am3/4 M B
TeyeHHe | MUH IIPOMBIBAIOT aNIapaTypy KUCIOPOAOM. 3aTeM MPHUCOEAUHSAIOT COCYA, 3amonHeHHbIH 50 cm3
TIOTJIOTMTENHHOTO PACTBOPA, M IEPSABUTAIOT JIOXOYKY B 30HY TPYOKH ¢ paboueil Temmepatypoit.

Tpu cXuTaHVM HABECKY HUKEJIS YBEMIMBAIOT PACXOJ KHCIOPONa TAKUM 00pa3oM, YToObI XKUIKOCTE U3
ITOITIOTHTEIBHOIO COCyAa He Ionanaiia B ammaparypy. [locie cxuranus npo6sr (mpuMepHo uepes 10 ¢) pacxoxn
KHCJIOPOa YMEHBIIAIOT 10 25 AM3/4 M MPOIoJIKaIOT MPOITycKaThk Kucnopox eie 7 muH. [Tocie aToro nonio-
TUTEILHBLA COCYX YAASIOT K ITPOBOAAT M3MEPEHHE ONTUYECKOM IUIOTHOCTH PacTBOpa P JUTUHE BOMHBI 530 HM
B KIOBETe ¢ TOJMIIMHOM rornomaroniero cnos 0,5 cM. PacTBOpoM cpaBHEHHSI CIyXUT BOZA.

NamepeHne onTHuecKo# ILTOTHOCTH MPOBOLST HE Io3qHee YeM Yepe3 30 MUH rmociie MOITIOLIeHHS.

Maccy cepbl YyCTaHABIMBAIOT IO TPaXyMpPOBOYHOMY IpadMKy, MPOBEPSIEMOMY O Hadajla CXKUTaHUSA
MpoOBI 110 ABYM TOYKaM.

4.4.2, Jist MocTpOeHUsI rPafyMpOBOYHOro rpadgmka oTGMpaloT HaABECKH CTaHIapTHOTo obpasla HU-
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KeJIsl, CTATM WIH XeJle3a MAacCoil, COOTBETCTBYIOIIEl coaepxaHuio 10, 25, 40, 60 u 75 MKr cepbl, moMemaloT
B NMPOKAJIEHHBIE JIONOYKU H Jajiee BEAYT aHAIM3, KaK yKa3aHo B II. 4.4.1.

Io noNyJeHHBIM 3HAYEHWSIM ONTHYECKOM IUIOTHOCTH PACTBOPOB M COOTBETCTBYIOLUMM 3HAYEHMSIM
CONEPXaHMS cephbl CTPOSIT TPAKyMPOBOYHBII rpaduk.

45. O6paboTka pe3yJbTaToOB

4.5.1. Maccosyio gomo cephl (X) B poLleHTaxX BRIYMCISIOT, KaK YKA3aHO B M. 2.5.1.

4.5.2. AGCOJIOTHBIE NOITyCKaeMble PACXOXICHHS pe3yNbTaTOB apaJUTeJIbHBIX ONpeNeNeHHI He JOJK-
HbI TIPEBBIIIATH 3HAYCHMI, yKa3aHHbIX B TaO. 1u 2.

Paznen 4. (Bsenen gonoymmresso, Mam. Ne 1).
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