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Hacrosimu#i cTaHfapr ycraHaBiIHBaeT THTPHMeTpUYecKHii (mpu
MaccoBoil noJe cepsl ot 0,005 no 0,05%) u xynoHoMerpHueckHuil (mpH
maccoso#t xoje cepst ot 0,002 10 0,20%) MeTOAB ONpEACNEHUSA Ceph
B JKEJEe3HOM [OPOUIKE.

" 1. OBUUUE TPEBOBAHHUSA

O6uire TpeboBaHU K MeTOAaM anamusa — o TOCT 28473,

2. TATPUMETPHYECKHHA METOJ] ONPEXEJEHWS CEPbI

21, CymHOCT, MeTOJH2

MeTox OCHOBAH Ha CKHUIAHHA HABECKH KeJe3HOro NOpPOIlKa B MO-
TOoKe KHesaopoga npu teMneparype 1300—1350°C. O6pasywouiufics npu
5TOM CEPHHCTHIH ra3 BBITECHAETCS MNOTOKOM KHCJIOpOAa B abcopOUHOH-
BEIA cocyl M TOTJIoNlaeTcs B HeM BOJOH, B pesyiabraTe uyero obpasy-
eTCd CepHHCTAas KHCJIOTa, KOTOPYIO OTTHTPOBHBAIOT CMeChbio HOAHOBATO-
KHCJOTO U HOAMCTOro KaJgus B NPHCYTCTBHH HHAHKATOpA KpaxMmaJa.

2.2. Annapatypa, PeaKTHBHL H PacTBODHI.

VieranoBKa AMA OIpeNeleHHs CcepH, NpHBefeHHAs Ha YepTexe, CO-
cTouT u3 GananoHa ¢ kucaopoaoMm I, cHabKEHHOro PeAYKUMOHHBIM BeH-
THAEM M MAaHOMETPOM JJA IycKa U peryJHpOoBaHHS NMOTOKa KHcJopoia
2; MOTVIOTHTeNTbHOH CKAAHKH 3, cojpepKallell pacTBOp MApraHLOBOKHC-
Joro Kajusg ¢ MaccoBoil nosefl 40%, A5 OUMCTKH KHCJIOpOXA, TOCTY-
natouero 8 Heup; U-o0pasHoii TpyOxu 4, coxepxalieidt B IepBOi @o-
JOBMHe (IO XOAy KHCJIOPOXAa) HATPOHHYIO H3BECTb, 2 BO BTOPOH — XJIO-
PHCTHI Kaabnu#l; KpaHa JJif peryaupOBaHHA TOKAa OYHHIEHHOTO KHC-
JopoAa 5; OnNHEeYIOPHOH MyJITHTO-KPeMHe3eMHCTOH TpyOKH 6 BHYT-

Usnanne odutinansoe

Hacrosuit cranpapt ue MOmer ObiTe MOJMHOCTBI0 MM HACTHYHO BOCNPOH3REJEH,
THPAKHPOBAH M pacnpocTpaHer Ges paspemenus Toccraugapra CCCP
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PEHHHM JHAMETPOM, ONpefe]fAeMHM [JHAMETPOM .IIPHMEHAEMOro 3aT-
BOpa  H pa3MepaMH J0J0YKH. KOHIBI TPYOKH, BEICTyNMAOIUHE H3 TEYH,
ROMKHEL ObiTh He Kopoue 250 mM. Tpy6Ka mepex ynotpe6ieHueM moJ-
KHa ObITh IIPOKaJieHa 1O BCéH NJHHe NpH TeMmepatype 1300—1350°C
B NOTOKe KHCJI0pOaa; NOPH3OHTAJIbHON TPY6uaTol neuwd 7 ¢ KapOHILO-
KPEeMHHEPHIMH HarpeBaTe/siMH, O0eCneyHBalOIMMH HarpeB a0 1300—
1350°C; repmopeny/iaTopa 8, ¢ MOMOILIBIO. KOTOPOTO NOMIEPIKHMBAIOT
NOCTOAHHYIO TEMIEpaTypy NewH; DeryasrTopa Happsxenudt 9 (nony-
CKAeTcsl NPUMEHSTb IPYTHe THMH TPYOGUaTHX Heuel, ofecrnewHBaomux
HEOOXOMUMYI0 TeMIepaTypy); nelieyaoBuTets /0; NBYXX0OLOBONO KpaHa
11, mormotuTens 12,/cOCTOALLEN0 H3 ABYX CTOKJIAHHBIX COCYL0B BHYTDEH-
HHM xHaMeTpoM 30—35 MM u BeicoTOH 150 MM, COeHHEHHBIX CTEKJsH-
HBIMH NE€PEeMBIYKAMH, B HMKHEeH YacTH KOTOPOTO HMeEeTCsi KpaH HJs
. CJIHBA JKMAKOCTH NO OKOHYAHWH aHaJH3a. B neBblil COCYA, MOTVIOTUTE;
Jsi BXOAHT ['-06pasuast TpyOKa, uepe3 KOTOPYI0 NPOXOAHT MOTOK KHC
JI0OpOZia H CEPHHCTOTO rasa, OKaHuHBaiouasca 6apbarepoM s pachsl-
JICHHS Ta30B € LEJbIO Jy4lllero HOrJIOLIEHHS] CEPHHCTOTQ rasza BOJOH.
B nieBom cocyne IpoOHCXOAHMT NMOIJIOMIEHHE IBYOKHCH Cephi H THTPOBA-
HHE TOJIyYeHHOTO PaCTBOPA CEPHHCTOH KHCJOTH, B NMPABOM BO BpeMs
THTPOBAHHSI HaXOJHTCA PACTBOP /IS CPaBHEHHs OKpacKu; Gioperkd 13
BMECTHMOCTBIO 25 cM3. ‘
Myoebnyto neus Tuna CHOJI no HOpMaTHBHO-TEXHHYECKOH HOKY-

MEHTalHH HiM J1060T0 ADYroro THna, obecrneyHBaollas TEMIEPaTypy
HarpeBa He Huxke 900°C.

<
o

Kpiouox, ¢ noMombi0 KOTOPOro JIOAOUKH BBOASAT B TPYOKy AJSI CIKH-
TaHUs M U3BJIEKAIOT H3 Hee, H3rOTABJHBAIOT H3 KAPONPOYHOH HHU3KO-
yTJIEPOLHCTOH NPOBOJIOKH AHaMeTpoM 3—5 MM H AgauHoH 500—600 MM.

‘ Jlonouxn dappoposeie mo I'OCT 9147, npokasieHHble NPH TeMIe-
parype He Huxe 900°C B TeueHnme 6 u MJM mpH pabouell TeMnepartype
B HOTOKE KHCJOPOJa B TeueHHe 2—3 MHH.

JIofOYKH XpaHAT B 3KCHKaTOpe, LUIHG KPHIIIKH KOTOPOro' He CJje-
AyeT NOKPHIBATb CMa3biBAIOLIMM BellecTBOM. [10JHOTY BbIXKHraHMsA ce--
PHl H ee COGRHHEHMH H3 JONLOUEK KOHTDONUPYIOT IIPONYCKAHHEM Iaso-
23 . ’
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oépasnblx DPOJYKTOB H3 NedH uepe3 HOMOKDAaXMaJbHBIMH paC’nBOp
Konen BBIKHIMaHHS cephl ONpPEIeJsIOT IO NpeKpalieHHio obecuBeYHBa-
HHs1 HOAOKpPaxMaJbHOTO pacTBOpa. r

Kncnopolx ra3o00pasHelil o FOCT 5583.

Kanutt fionnosatokucamii no FOCT 4202,

Kauusa ruapokcun mo T'OCT 24363, pacteop-.¢ Maccosou zmneu 4%.

HsBsectb HATPOHHASI,

Kanbuuit xnopucthiil, -

Kaunit fiopucteift mo F'OCT 4232. oo

TurpoBanHEIl pacTBOp cMecH HOAHOBATOKHCJIOTO KaJHusg H HOLHC-
Toro xanus; 0,0862 r foNHOBaTOKHUCIOTO Kajus, 2 © HOAHCTOrO KajHd
u 0,4 T Kanust THAPOKCHIA TIOMEINAIOT B CTaKaH H pacTBopsloT B 1 Am?
BOAB. PacTBOp XpaHAT B CKJSHKE H3 TEMHOro creknaa. 1 cm? paCTBopa
cootBetcTByet 0,000062 r ceprl. MaccoByl0 KOHIEHTPALHIO cMecH HOA-
HOBATOKHCJOrO KaJusi M HOAMCTOro KaJHs yCTaHaBJAHBAIOT IO CTaH-
AapTHOMY o0pasuy cTaju, OJH3KOMY MO XMMHUYECKOMY COCTAaBYy W Mac-
COBOH JloJle cephl K aHAJM3NPYEMOMY KeJe3HOMYy Mopoluky. [Ipu om-
peneneHnd MaccoBoifl noJjd cepel Medee 0,019, THTpOBaHHbIH pacTtBop
pasbaBasiior B coorHourenwn (1 :4), (1:6).

MaccoByio koHlleHTpauHo pactBopa (7), BHIPaxKeHHYIO ‘B rpaMMmax
tepbl Ha | cM? pacTBOpa, BHIYUCAAKT 16 GOpMYyJe

Cer-m

T (v=vy)-100
one Cor — Maccopas 107 Cepbl B CTanjapTHOM oGpasue, %;

m— Macca HaBeCKH CTAHNAPTHOrO ‘o6pasua, r;

V — o0beM pacTBOpa cMecH HOZHOBATOKHCIOrO H HOIHCTOrO
KaJus, I/IspaCXOlIOBaHHbIH Ha THTPOBaHHE pacTBOPa CTaH-
paprHoro ofpasua, cMm?;

V1 — oObeM pacTBopa CMecH, H3pacXoJO0BaHHHH Ha THTPOBaHHE
pacTBOPa KOHTPOJIBHOTO OMbIT, CME.

Kamuit maprausuosokucasit no NOCT 20490, pactsop ¢ maccoBoi
noneit 4% B pacTBOpe KasaHs THAPOKCHAA ¢ MaccoBoli  mouelt 40%.
- Kucaora coaanast mo 'OCT 3118.

Kpaxmaa pacrBopumsetii mo 'OCT 10163, pactBop ¢ MaccoBo# Ho-
sen 0,06%; 0,5 r pacTeopuMoro xpaxmaJia pactdpaior B dhapdoposoii
crynke ¢ 50 ¢M® BOAH W BJHBAIOT CYCHEH3HIO TOHKOH crpyedf B 950 cm3
KHIsIed BOAbL. K nosyuenHoMy pactsopy NPHIHBAIOT 15 cm? consiHO#
KHCJIOTH. [TpUMEHSIIOT CBEXKelPHTOTOBJIEHHBH PacTBOP.

Mean oxuce no 'OCT 16539 nopoikoo6GpasHast HAH T'PaHyJIHPO-
BaHHAas, NpoKaJeHHas npn teMmneparype (800+25)°C B Teuenue 3—
4 u.

23. MMoaroToBKa K aHAAH3Y

ITepen npoBeneHneM aHaJjH3a yCTaHOBKAa JOJIKHA OblTh NPOBEpeHa
#a repMeTHYHOCTb npH Temmeparype 1300—1350°C. Idnst storo coenn-
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HSAIOT YCTaHOBKY ¢ 6aJ/iIOHOM, OTKDBIBAIOT 6aJiioH M NPONMyCKAIOT KHC»
JOPOX co cKopocTbio 2 am3/muu. KpaH 5 nmepekiiouamor Tak, 4YTOGH
KHCJI0poZ moctynad B neub. Kpan 171 sakpeiBaror. Uepes 2 MHH LOJIK-
HO TIPEKPATHTLCS BhIZE/eHHE NY3LIPbKOB B NMOTJIOTHTENBHOH CKJISHKe 3.
Ecay yepea 5 MHH Ny3EIPDbKH He BHLAENSIOTCHA, VCTAHOBKY CUHTAIOT
repMeTHYHOH. 3aTeM ONpeleNsiioT HaJHYHe BOCCTAHOBHTENbHEIX Be-
1mecTB B TPyOKe H JIONOUKE JJs CKHraHus npoOul. s 3Toro B xamk- :
IbIfl coCyX MOTJIOTHTeNSl HaHBalOT nmo 120 cM® KpaxMaJsbHOTO pacTBo-
pa, IPHIHMBAIOT K3 OGIOPETKH HECKOJIbKO Kaledb THTPOBAHHOFO pacTBO-
pa cMecH HOJAHOBATOKHCJIOrO M HOAHCTOrO KajHs 10 HOSBJIEHHUS TOMy-
6ofi OKpAaCKH M MPOMYCK2I0T IIOTOK KHCIOPOAA C TAaKOW CKOPOCTBIO, YTO
651 ypOBeHb XHAKOCTH B IOMJIOTHTEJBHOM COCYAe Hoiusics Ha 30—
40 mM. Ecnu ¥paxmaJsbhplfi pacTBOD B TIOIVIOTHTE/NBHOM COCYAE Hepes3
HeKOTOpoe BpeMsa o0eCUBETHUTCS, UTO YKa3blBaeT Ha BhAeJeHHE H3
Ppapdoporoll TPyOKH BOCCTAHOBUTENbHBIX TaszodOpas3HbiX BEHIECTB, TO,
He Ipekpamasg NOTOKa KHUCMOPOAa, K MOTJIOTHTEJBHOMY pacTBOpy H0-
GaBasior 13 OIOPETKH PaCcTBOP CMecH HORHOBATOKHCIONO U foamceToro
KaJgHsg 40 TeX IOp, NoKa HHTEHCHBHOCThL OKPACKH B JIEBOH M NpaBoit
4acTAX NOTJIOTHTEJSA He CTaHeT OJMHaKOBOH.
24. [IpoBengenne amagaHu3za
Hapecky xesesHoro mopomka Maccoit 1 r nomemiaioT B dapdopo-
BYIO JIOA0OYKY H NOKDLIBAIOT CBEPXY PABHOMEDHBIM CJIOEM OKHCH MEeIH
(1 r). Jlonouky ¢ Kene3HHIM NMOPOUIKOM M OKHCbIO MeIH IOMELIAIOT B
HauboJsiee HArpeTylo u4acTb (apdopoBoil TPYOKH, HEMENJIEHHO 3aKphi-
BawT TPyOKy pe3HHOBOH NMpoOKO#t co CTeK/ISHHOH TpPyOKOit HJAH 3aTBO-
poM, yepes KOTOPYK OTBOIAAT ra3000pasHble NMPOAYKTH CXKHIAHUA B
NOrIOTHTEbHHIH COCYZ, H IPOH3BOAAT CKuUraHHe npobel. IIpm  3stoMm
KMCJIOPOJ CJie/lyeT IIPONYCKATL CO CKOPOCTbIO 2 AM®/MHH, 4TOOH mnpe-
ZoTBpaTHTL o6pazoBaHHe Bakyyma B neud. Korza mnocrynawigue us
Heyd B NOTVIOTHTENBHBIE COCYN I'adbl HAUHHAIOT 00eCclBeUHBATL PACTEOD,
ROGaBJISIIOT PACTBOP CMeCH HOAHOBATOKHCJIOIO M HOJAHCTOTO KaJHs C
TakoHl CKOPOCTBIO, YTOOH OKpacka pacTsopa B JeBOH uacTH HOTJOTH-
TeJs craja OJU3KONH K OKDACKE pacTBopa CpaBHEHHA. TUTpoBaHHE
CUHTAIOT 3aKOHUCHHLIM, KOUJla HHTEHCHBHOCTb OKDACKH PACTBOPOB B
o0oux cocylax craHeT oAMHAKOBOH. ITocse aTOro KHCJAOPOA Hpomycxa-
for eme | muH., EcAn okpacka pacTBopa He H3MEHWTCs, CXKHTAHHE
CYUHTAIOT 3AKOHUCHHBIM,
25. 06paborka pe3ayabTaToOB
2.5.1. Maccosywo nomo cepsr (X) B IpOLEHTaX BHIYHCISIOT 1O (hop-
MyJe
. (V=V})-T-100
X= At
m
rae V— o0weM pactBopa cMecH HOAHOBATOKHCJAOIO M HOAHCTOFO
KaJlid, U3pacXoJ0BaHHHHA HA THTPOBaHHME pacTBOpa aHa/H-
3upyemoro o6pasia, cm3;
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Vi — oObeM pactBOpa cMecH HOJHOBATOKHUCJIOTO U HOJAHUCTOTO
KaJdsi, H3DAaCXOAOBaHHBI HA THTPOBAHHE PacTBOpPA KOHT-
POJIBHOTO OmbITa, cM¥;
T — maccoBasi KOHUEHTpalUs pacTsBopa cMecH HOJHOBATOKHC-
JIOTO H HOAMCTONO KaJuius, BHIpaKeHHas B I/cM?;
m — Macca HaBeCKH 3KeJE3HOro MOpollKa, T.
2.5.2. AbcosoTHEIE HOTyCKAEMEIE PACXOXICHHS Pe3ysbTATOB Ma-
paJiesbHBIX OnpefesieHHH He JOJKHH NPEBHIIATh 3HAYEHHH, anBe-
IEeHHBIX B TabJjune,

AgGcoaortiinle
MaccoBast gond cepsl, % JornycKaeMble
pacxoxaeHusi, %

Or 0,002 zo 0,005 BruOU. 0,0013

Cs. 0,005 » 0,010 » 0,001'7

» 0,010 » 0,020 » 0,0025

» 0,020 » 0,060 » 0,0040

» 0,060 » 0,100 » 0,0070

i » 0,100 » 0,200 » 0,0100

3. KYJIOHOMETPHUYECKUNA METOI ONPEANEJEHHUSA CEPDHI

31. CymHocTh MeTOZRA

Merton oCHOBaH Ha CXXHTAaHHHM HaBeCKH KEJE3HOr0 HOPOIUKAa B MOTO-
Ke Kucjopoda npu remueparype 1300—1350°C. O6Gpasyiouuficst cep-
HUCTHHA ras MOIVIOLLAETC INOTVIOTHTENbHBIM PacTBOPOM H BhI3bIBAET
NOBHIIEHKE KHCIOTHOCTH H H3MEHeHHe SC HHAMKATODHOH CHCTEMEI
pH-meTpa.

KOJIHYeCHBO 5JEKTPHTIECTBA, HEOOXOAUMOE JJISI AOCTHIKEHHS nepBo-
HauaJbHOTO 3HaueHus pH nornoTHTesBPHOTO pacTBOpa, NPONMOPIHO-
HaJIbHOE KOHIEHTPAUMH Cephl B Npobe, QUKCHPYETCH KyJOHOMETPOM-
HHTETPATOPOM TOKA, MOKA3LIBAIOMIMM KOJIMYECTBO CEPbl B IPOLEHTAX.
Bamauue yriepoma ycrpansiercs Bol6OpOM HCXOAHOH BedHuuHb pH
HOTVIOTHTENBHOrO pacTsopa Ha yposHe pH 3,9. Ilpu taxo#t wmcmornoc-
TH TOTVIOTHTE/LHBIM PAacTBOPOM IPAKTHYECKH He IOTVIOLIAETCSt yrJie-
KHCJB ra3, obpasyomuiics NpH CrOpaHUH yriaepoaa mnpolbul, a cep-
HHCTBIH ra3 HorJonlaeTcsl NMOJHOCTBIO.

3.2. AnnapaTypa, PeaKTHBH H PACTBODH

KysoHomerpHueckas ycTaHOBKA JI0G0TO THIIA CO BCEMH TNpHHAZ-
JICXKHOCTSMH (KYJIOHOMETp, NOIJIOTHTeNbHEIe cocynael, pH-merp, kop-
PEKTOp Macchl), o6ecneqHBa}omaﬂ TOYHOCTb NPOBEJEHHUS aHAJIH3a,
yKazaguywo B Tabauge. Maccy HaBeCKH YCTAHABJHMBAIOT B 3aBHCHMOC-
TH OT THIA YCTAHOBKHM.
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[leub tpyGuaras ropusoiTasnbHasi ¢ KapGHAOKPEMHHEBHIMH Harpe-
BaTe/IAMH, obecneynBaiOllUMH TeMnepaTypy HarpeBa 1300—1350°C.

- Tpybka orseynophasi MyJJIATOKpEMHE3eMHCTas.

Myoenbnas neur tana CHOJI no HOpMATHBHO-TEXHHYECKOH AOKY-
MEHTaUMH HJH JI060ro Apyroro THna, oOeCneynBalolias TeMIepaTypy
HarpeBa He Huxe 900°C. )

Jlonoukn ¢apdoposrre no TOCT 9147, npokaseHHHe NPH TeMie-
parype ue Huxe 900°C B Teuenme 6 u maM npu paGoueil TeMnepaTtype

" B IOTOKE KHCJOPOAa B TeueHHe 2—3 MuH. .

JIoJOuUKH XpaHAT B .5KCHKATOpe, LIJIH(] KPHUIKA KOTOPOTO He cJe-
JyeT HOKPHIBATh CMa3bIBAIOUIHM BEH{ECTBOM.

[TorsioTuTenbHBIN # BCIOMOraTeJbHBI PacTBOPH TOTOBAT B COOT-
BeTCTBHH C THIOM INPHUMEHsieMOH KyJIOHOMETPHUYECKOH yCTAHOBKH.

Menn okucs mo I'OCT 16539, nopoinkooGpasHasi WAH T'PAHYNHPO-
BaHHnasl, npokaJjeHHas nupu remnepartype (800+25)°C B Teuenue 3—
4 q,

33. [IpoBeneHnHe analaHusa : ~

I1pn6op noaroToBAsIIOT K paGoTe B COOTBETCTBHH C HHCTPYKIHEH.
sl ypanenns ciefoB cephl M3 YCTAHOBKH Mepej HAyajioM aHAaJM3a
qepe3 yCTAaHOBKY NPONYCKAIOT MOTOK KHCJIOPOAA H NPOKaaHBAaWT TPy6-
KY. ;
Hasecky xenesnoro mopouika maccoit 0,5—1 r mepenocar B dap-
(OpOBYIO JIOAOUKY, HACHIMAIOT PAaBHOMEPHBIH CJIOH OKHCH MeIH Maccol
1 r, noMel(alOT JIOLOUKY ¢ HaBecKoit B HaiGosiee HATPETYIO 4acTb (ap-
topoBoil TPyGKH H GbICTPO 3aKpLIBalOT Tpy6Ky 3aTtsopoM. Haxumaior
Ha KHOMNKY «COpOC» H yCTaHABJHBAIOT MOKa3aHHe MHAHKATOPHOTO Hub-
poBoro 12610 Ha «HyJby. CHKHIalOT HABECKY XKEeJE3HOro NOPOIIKA B IO-
TOKe KHCJopoaa npu rtemnepatype 1300—1350°C. ITocae noasoro cro-
 PaHHA HaBECKH JKEJIe3HOTO NMOPOLIKA, O YeM CyAST [0 3aBepIUeHHIO
fpouecca THTPOBAHHS, 3alUCHIBAIOT PE3y/IbTAT aHAJH3a N0 NOKA3aHHIO
- LHQPOBOro Ta6Ji0, OTKPHIBAIOT 3aTBOP H H3BJEKAKT JOAOUKY.

34. O6pabGoTKka pesyJbTaToOB ‘

3.4.1. Maccosyio oo ceprl (X) B MPOLEHTAX BHIYHCAAOT N0 GOp-
MyJIe ,

X= A—A4,,

rae A — nokasanne uudposoro tabno npuGopa, NoJyyeHHOE B pe-
, 3y/MbTaTe CXKHraHUSl HABECKH aHAJH3HDPyeMoil npo6u, % ;
Ay — cpennee apudMeTHueCKOe 3HAUEHHEe NMOKa3aHHI LHAPOBOrO
Ta0/10 npubopa, NOJyYeHHOE B Pe3yJbTaTe CHKHUTAHUS IJaB-
Hsl [IPH IIPOBEACHHH KOHTPOJBHBIX ONBITOB, Y.
3.4.2. AGcosIOTHEIE JONMyCKaeMble PACXOMXKAEHHS Pe3y/bTATOB Iia-
PaJjIeJbHBIX ONpele/NeHHil He MOJIKHbl NPEeBbIINATh 3HAYEHHH, HpHBe-
AeHHHIX B Tabauile.
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