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Hacromumi CTAHIAPT YyCTaHABJAHBAET THTPHMeTpHuecKHd (mpu
MaccoBofl moje cepnl or 0,005 no 0,05%) u KyjloHOMeTpuuecKHd (npH
maccoBoil pogae cepu ot 0,002 no 0,20%) MeToAB ONpeAesICHHS CePhl
B JKEJE3HOM [IOPOUIKE.

]

1. OBIMUE TPEBOBAHHA

Q0mue TpeboBaHHUA K MeTOAaM anayuza — o TOCT 28473,

2. TATPUMETPHUYECKHA METOJ, ONPEJEJNEHHA CEPBI

2.1. CynmrocTh MeTOX2

Mertoll OCHOBAaH HAa CXKHCAHUM HABECKH JKeJIe3HOTO MOpOIUKa B MO-
ToKe Kuciaoponga npu temmeparype 1300—1350°C. O6pasywomutica npy
3TOM CEPHHCTHI ra3 BHTECHAETCS NOTOKOM KHCIOpoAa B a6copOuHOH-
HBIH cOCYyJ ¥ TOIVIONIAeTca B HeM BOJO#H, B pesyJbTaTe uero obpasy-
eTCs CePHHCTASE KHCIOTA, KOTOPYIO OTTHTPOBHIBAIOT CMEChHIO HOAHOBATO-
KHCJ0r0 U HOAHUCTOrO KaJHs B IPHCYTCTBHH HHAHKATOPA Kpaxmasa.

2.2. AnnapaTtypa, peaKTHBH H PacTBOPHL

YicTaHOBKA AAA ONpelelleHUs CepH, NpHBeIcHHAA Ha qepwex{e cO-
cTOUT n3 GansaoHa c xkuciaoponaom 1, CHabKEHHOro PeAyKIHOHHBIM BeH-
THJAEM H MaHOMeTpoM HJd NycKa M peryJupoBaHHg NOTOKa KHCJAOpoJa
2; MOTJIOTUTENIbHON CKJASHKU J, comepKallled pacTBOp MapraHUOBOKHC-
J0r0 Kanausg ¢ MaccoBoil goseit 40%, 1ia ouMCTKH KHMCJI0ODOIA, TOCTY-
nawowero B neub; U-obpaspoit TpyOxu 4, conepxalueit B NepBOi 1o-
JOBHHe (N0 XOAYy KHCJOpOJa) HaTPOHHYIO U3BECTb, a BO BTOPOH — XJIO-
PHCTRIH KaJpliuil; KpaHa HJs peryIHpOBaHUA TOK3 OUHINEHHOrO KHc-
ropofa 5; onHeymopHOH MyJIHTO-KPeMHe3eMUCTOH TpyOKM 6 BHYT-

Hananne odulinanbyoe

Hacrosmui cranpapt ne Momer ObiTh NMOJHOCTBIO HAM HYACTHYHO BOCMPOH3BEJIEH,
mpaxmposan ® pacnpocrpaHer Oes paspemenua loccranpapra CCCP
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- PEHHHM JIHaMeTPOM, oNpele]seMHM IHAMETPOM NPHMEHAEMOro 3aT-
Bopa H pasamepaMH JoAo4kH. KOHUB TpyGKH, BHICTymalOliHe H3 IeuH,
ROJXHbI ObiTh He Kopoue 250 mM. Tpy6ka mepexn ymorpeGeHueM moJ-
)KHa OBITh NPOKaJieHa IO BCEH AJHHe NpH Temmepatype 1300—1350°C
B NOTOKE KHCJOPO/1a; MOPHIOHTANBHON TPy6uaTol neud 7 ¢ KapOumLo-
KPeMHHEPHIMH HarpeBaTesisiMH, o0ecneyHBalOlIMMH HarpeB g0 1300—
1350°C; repmoperyasitopa 8, ¢ MOMOIIBIO. KOTODOTO MNOMIEPKHBAIOT .
NOCTOAHHYI0 TeMNepaTypy NewH; peryisrTopa Hanpsxkemuit 9 (nonv-
CKaeTcd NMPUMEHSTb APYNHe THNH TPYOUATHIX neded, ofecneurBaloiax
HeoGXOIUMYIO TeMIePaTypy) ; NblIeyJOBHTENsS /0; NBYXXOLOBONO KpaHa
11, mormorurens 12, coOCTOAILETO H3 ABYX CTEKISHHBIX COCY/LOB BHYTDOH-
HUM guaMeTpoM 30—35 MM H BHICOTOH 150 MM, COeIHHEHHHBIX CTEK/AH-
HBIMH NepeMBIYKaMH, B HHXKHEH YacTH KOTOPOro HMeeTcsi KpaH IJs
+ C/IHBA XHIAKOCTH MO OKOHYAHWH aHauH3a. B sesnH cocyn moraorure;
Jsi BxoguT I'-o6pasnas TpyOKa, uepe3s KOTOPYIO NPOXOAHT IOTOK KHC~
JIOPOJla ¥ CEPHHCTOrO rasa, oxaHyusapolasica 6ap6atepoM AJs Pachsl-
JIEHHS ra3oB C LEJNbI0 JIyYllero HOTJOUIEHHS CEPHHCTOr0 rasa BOJOH.
B sieBoM cocyle NPOHCXOAMT HOIVIOMIEHHE JBYOKHCH Cephl H THTPOBa-
HHe TOJIYYEHHOTO PACTBOpA CEPHHCTOH KHCJOTH, B NPAaBOM BO BpeMs
THTPOBaHUsl HaXOAHTCA PACTBOD A/ CPAaBHEHHA OKPACKH; GropeTkd [3
BMECTHMOCTbIO 25 cMm3, | |
Mygenbnyio neus tuna CHOJI no HOpMaTHBHO-TEXHHYECKOH HOKY-

MEHTAlHH HJIH JI060ro Apyroro THna, obecneuHBaiomiasi TeMIepaTypy
Harpesa He HHxe 900°C.

Kpiouok, ¢ noMompbio KOTOPOTro JIOAOYKH BBOJAAT B TPYOKY AJS CXKH-

TaHHS H H3BJEKAIOT H3 Hee, H3rOTABJHBAIOT H3 XKAPONPOYHOH HH3KO-

yrJepoAHCTOH NPOBOJIOKH AHaMeTpoM 3—5 MM H auauHo#t 500—600 MM.

| Jlogouku ¢apdoposuie no 'OCT 9147, npokasieHHble NPH TeMIe-

patype He Huxe 900°C B Teuenne 6 u HJH npH pabouell TeMnepaTtype
B NOTOKE KHCJAOpOJa B TeueHHe 2—3 MHH.

JIOAOYKH XpaHAT B KCHKATOpE, LLIHG KPLILUKH KOTOPOro He cJe-
AyeT NOKPHIBaTh CMa3bIBAIOLUMM BeliecTBOM. [IOJHOTY BLIXKHTaHHUA ce--
pPbl B ee COCAHHEHHH H3 JONOYEK KOHTPOMUPYIOT IPONYCKAHHEM TIa3o-
23 . '




o0pasHbX [TPOMYKTOB H3 NeYd yepe3 HOMNOKpaxMaJbHHHE DAacTBop.
Konel BbIKHraHHsl cephl ONMpeAensiOT N0 NpeKpalleHHIo ofecuBeyHBa-
HHsl HOJOKPAaxXMaJbHOI'O pPacTBOpA. :

Kucnopon rasooGpasubiit o TOCT 5583.

Kaguft fionnosarokucaniit no TOCT 4202, |

Kasua rugpokena no TOCT 24363, pacrsop- ¢ MaCCOBOH no.neu 4%.

HasecTb HAaTPOHHAS,

Kaabuui xn10pHCTHIA.

Kanuit #iogucreiit no TOCT 4232. '

TurpoBanHm#l pacTBOp cMecn HOAHOBATOKHCAOrO KaJjuag H HOAHC-
toro kaaus; 0,0862 r A0NHOBATOKHUCJIOTO Kanug, 2 r #0ANCTOrQ KanHs
u 0,4 r Kanus THAPOKCHIA NOMEINAIOT B CTAKAH M pacTBopsiior B 1 am3
BoAHl. PacTBOp XpaHAT B CKJSIHKE H3 TEMHOIO CTeksa. | ¢M3 paCTBopa
coorsetcTByeT 0,000062 r cepel. MacCcoBYIO KOHIEHTPALHID CMecH HOA-
HOBATOKHCJOrO KaJusd H HOAHCTOro KaJHsl yCTaHaBJAHBAIOT IO CTaH-
AapTHOMY o0pasuy cranau, OJH3KOMYy IO XMMHUYECKOMY COCTABY M. Mac-
COBOM 0JI€ Ccephl K aHANH3HPYyeMOMY KejlesHoMY mnopoluky. [Ipu om-
peneneHnH MaccoBoil noau cepul Menee 0,019, THTpOBaHHbIH pacTBop
pa3zbasasiior B cooTHourenwn (1 :4), (1:6).

MaccoByio KoHUEHTpauHw pactBopa (7), Bhpa*KeHHYIO ‘B rpaMmax
cepbl Ha 1 cM® pacTBOpAE, BLIYUCIAKT N0 GopMyae

Cep-m
(V—Vy)-100 °

me Cer — Maccopast J0Ji Cepsl B CTanjaprHom obpasue, %;

m — Macca HaBeCKH CTAaHAapTHOro ofpaana, T,

V — o0beM pacTtBopa cMecH HOAHOBATOKHCJAOrO H HOAHCTOrO
KaJiHs, HSpaCXOIlOBaHHbIH Ha THTPOBAHHE pacTBOpa CTaH- -
AapTHoro obpasua, cM?;

V) — o06beM pacTBOpa cMecH, H3Pacxoj0BaHHBIH Ha THTPOBaHHE
pacTBOpa KOHTPOJBHOTO OMNBITA, CME.

Kamuit mapranuosokucanit no FOCT 20490, PacTBOp ¢ MaCCoBOH

aoneii 4% B pacTBope KaJqHS MEAPOKCHIA ¢ Maccosoil mouelt 409%.
- Kucaora coasinast no TOCT 3118.

Kpaxmaa pactBopumeiii mo T'OCT 10163, pacTBOP C MACCOBOH J0-
gen 0,06%; 0,5 r pacTBopumoro xpaxmaJga pacTHpaloT B (bapcbopmaori
crynke ¢ 50 ¢M? BOAB! H BJKBAIOT CYCHEH3HI0 TOHKOH crpyefi B 950 cm3
KHNsed BoAbl. K mosyuenHomy pacrtBopy NPHAHBAIOT 15 ¢M3 consiHO#
KHCAOTHL. TTPHMEHSIOT CBEXKEIPHIOTOBJIEHHbIH PacTBOP.

Menun okuce no I'OCT 16539 nopowkoo6pasHasi HJAM T'pPaHyJAHPO-

BaHHas, NpokaJjcHHas npu teMneparype (800+25)°C B reueHHe 3—
4 .

23. [ToaroTOBKAa K aHaAaAH3Y
Ilepen nmpoBeneHHeM aHaH3a YCTaHOBKA AOJXKHa OblTh NPOBEpEHA
#a repMeTHYHOCTb npu temneparype 1300—1350°C. Ons storo coenu-
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HAIOT YCTaHOBKY ¢ 0aJ/JJOHOM, OTKPHIBAIOT 0aJ/ijioOH H NPONYCKalOT KHC~
JOpOR co ckopocthio 2 am3/MHH. KpaH 5 mepexsawodaloT Tak, YTOOH
KHe/I0pod nmocrynaj B neub. Kpan 11 sakpoiBaror. Uepes 2 MuUH JOMK-
HO TIPEKPATHTBCS BBI/E/ICHHE NY3HIPHKOB B MOTJOTHTENbHOH CKIsIHKE 3.
Ecny yepes b MHH Ny3HIpbKH HE BEBLAEAIOTCA, VCTAHOBKY CUHTAIOT
repMeTHUHOH. 3aTeM ONpele/sioT HaJHUHe BOCCTAHOBHTEJILHBEIX Be-
IIECTB B TPYOKe U JIOJOYKE AJs CXKHUTraHus npoOul. s 3Toro B Kamx-
B cOCYA MOrNOoTHTensl HanuBaloT no 120 cM?® KpaxmaJabHOTO pacTBO-
pa, NpHAMBaIOT k3 CIOPETKH HECKOJbKO KalleJb THTPOBAHHOrO pacTBO-
pa cMecH HOAHOBATOKHCJAOIO M HOAUCTOTO KaJHs A0 NOSABJEHHA TOJY-=
Goii CKpacKH M IPONYCKAOT MOTOK KHCAOPOAA ¢ TAaKOHW CKOPOCTBIO, UTO+
O6: YpOBEHb KHAKOCTH B IOFJIOTHTEJNbBHOM COCyAe HoiHsAJcs Ha 30—
40 mM. Ecau xpaxmaJbHbBIH PAcTBOP B NOTJOTHTENbHOM COCYAe depes
HEKOTOpoe BpeMs o0ecUBeTHTCH, 4TO YKa3blBaeT Ha BHIAeJEHHe H3
$papdopoBoli TPyOKH BOCCTZHOBUTEALHBIX razoCOpa3HblX BemiecTs, To,
He NpeKpaulad NoTOKa KHCIOpoJa, K HOIVIOTHTeJbHOMY pacTBOpy A0-
GaBadoT H3 OI0peTHH PAaCcTBOP CMEeCH HONHOBATOKHCIONO ¥ HOAMCTOTO
KaJis 40 TeX IOp, NoKa HHTEHCHBHOCTb OKPACKH B JIeBOH H NpaBOH
4acTAX NOTJIOTHTEJA HE CTaHET QAHHAKOBOH.
24. llpoBenenue anaausa
HaBecky »xenaesHoro mopoumka mMacco#i 1 r moMeniaior B cpapcpopo-
BYIO JIOJOYKY H NOKPBHIBAIOT CBEPXY DABHOMEDHBIM CJIO0EM OKHCH MeIH
(1 r). JIonouky ¢ Kejie3HBIM NMOPOUIKOM H OKHCBIO MeAH HOMEINaloT B
HanOoJlee HaArpeTyio yacTo (papdopoBofl TpyOKH, HEMeIJIeHHO 3aKpPHI-
BaroT TPpyOKy pesanHoBoH npobkoil co crekasiHHOH TpyOKOH HJAH 3aTBO-
powm, Uepes KOTOPYIO OTBOASIT ra3oo0pasHble NMPOAYKTHL CXKHMAHHA B
MOTJIOTHTENbHBIH COCYA, H NPOH3BOASAT C:KHraHHe mpobwi. [Ipm  stOM
KUCAOPOJ ClielyeT IPONYCKATL CO CKOPOCTblo 2 AM®/MuH, 4TOOGH mpe-
RotspaTtuTh obpasoBanHe BakyyMa B neud. Korga mnocrynawoinue us
meud B MONIOTHTE/IbHBIH COCYM Ia3bl HaUHHAIOT 06eCIBeYHBATD PACTEOD,
N00aBJsIIOT PacTBOP CMECH HOAHOBATOKHCAOTO W HOAHCTOIO KaJjusd ¢
TAKOU CKOPOCTbIO, YTOOB OKpacKa pacTBopa B JE€BOH 4acTH NOTJIOTH-
Teld crafa OMU3KOll K OKpacke pacTBopa cpasHendsa. TuTpopanue
CUMTAKT 3aKOHUEHHBLIM, KOIZiA HHTEHCHBHOCTb OKPACKH PacTBOPOB B
ofoux cocylax craHeT oaunakopofl. Ilocse 3TOro KHCAOPOA HPOMyCKa-
ior eme | MuH. Ecau oKpacka pacTBOpa He M3MEHUTCS, CXKHTanHe
CUHTAIOT 3aKOHUEHHBIM,
29. O6paborka pe3yaALTATOB
2.5.1. MaCCOByIO Ao/mo cepel (X) B IpOlEHTaX BHYHCASIOT 10 Gop-
My.Je
Yo ‘(V—VT)-T-IOO"
n
rae V — obGnem pactBopa cMecH HOLHOBATOKHCJAOTO M HOLHCTOrO
KaJjHs, H3DpacXOoAOBAHHBIH Ha THTPOBaHHE pacTBOPA aHaJH-
gupyemoro ofpasna, cm?3;
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Vi — obbem pacTBOopa cMeCH HOAHOBATOKHUCJOTO H HOAHUCTOTO
KaJiksi, H3pacXOJAOBAHHBIH HA THTPOBaHHE pPACTBOpA KOHT-
POJILHOTO OUbITa, CM3;
T — maccoBasi KOHIEHTpAalHAd pacTBOpa CMecH HOAHOBATOKHC-
JOTO H HOMMCTONO KaviHs, BbIpasKeHHas B I/cM?;
m — Macca HaBeCcKH 3KeJe3HOro MopollkKa, T. -
2.5.2. AGcosoTHBIE AOTyCKaeMble PACXOMIEHHS Pe3yJabTATOB Na-
paJieJbHBIX OnpeaeseHuH He JOJKHBI MpPeBHINATh sﬂaqennu anBe-
NEeHHBIX B Tabaule.

_ AGcomoTisle
‘Maccosas ponsa cepsl, % JOIyCKaeMble
pacxoxknenns, %

Or 0,002 zo 0,000 BRIOY. 0,0013

Cs. 0,005 » 0,010 > 0,000'7

» 0,010 » 0,020 » 0,0025

» 0,020 » 0,060 » 0,0040

' » 0,060 » 0,100 » 0,0070
Ty » 0,100 » 0,200 » 0,0100

!
|
3. KYJIJOHOMETPHYECKWHM METOJ ONPENEJEHUS CEPbI

3.1. CymuocTs MeTOda

MeToz OCHOBAZH Ha CXXMIAaHHH HaBeCKH 2KEJIe3HOro NOpPOIUKa B IOTO-
Ke Kucsaopona npu remneparype 1300—1350°C.  OGpasyouuiics cep-
HUCTBIH Tas HOIVIOLLAETCS MOIVIOTHTEJNbHBIM pPacTBOPOM H BHI3BIBAET
MOBHILIEHKE KHCAOTHOCTH H H3MeHeHHe ]1C HHIIHKaTOpHOH CHCTEMLI
pH-MeTpa.

KomHecno JNEKTPUTECTBA, HEOOXOAUMOE IJsA AOCTHXKEHHS IePBO-
H&ua/JbHOTO 3HaYeHHs pIH nmorioTHTespbHOrO pacTBOpa, NIPOMOPIIHO-
Ha/bHOE KOHIEHTpalHH Cepbl B Ipobe, QHKCHPYSTCA KYJOHOMETPOM-
CHHTErPatTopoM TOKA, MOKA3LIRAIOIIMM KOJHYECTBO Cephbl B NPOLEHTAX.
Bungnue yriepoia ycrpaHsercs BbIOOPDOM HCXOAHGH BedHudHsl pH
OOTJIOTHTENBHOr0 pactsopa Ha yposHe pH 3,9. llpn taxoft xucnornoc-
TH TOTVIOTHTEALHBIM DACTBODOM IIDAKTHYECKH He IIOIVIOLIAeTCst yrJie-
KHCJaB rad, o6pasylomylics OpH CTOPaHHUU  yrJepofa upolbei, a cep-
HHCTEIH ras norJonlaercs NOJHOCTBIO.

32. AnnapaTypa, DEaKTHBB H pPacCTBODPH

KyroHoMeTpHuecKas ycTaHOBKAa JMIOGOrO THIIA CO BCEMH TIPHHAA-
JIEXKHOCTSIMH (KYyJOHOMETD, NOIJOTHTeNbHEIE cocyael, pH-merp, kop-
PEeKTOp Macchl), 06ecneqHBafomaﬂ TOYHOCTb MNPOBEIEHHSA aHa/u3a,
yKasadHyr B TaOauue. Maccy HaBeCKH ycTaHaBJAHMBAalOT B 3aBHCHMOC-
TH OT THII4 YCTAHOBKH.
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Tleus TpyGuaTas ropHsoHTaNbHas ¢ KapOHIOKPEMHHEBHIMH Harpe-

BaTeJIAMH, obecneunBaolMMHE TeMnepaTypy HarpeBa 1300—-1350°C.
- TpyOka orHeynopHas MyJIIHTOKpPEeMHe3eMHCTasl.

Myd)eﬂbﬁaﬂ neyb tuna CHOJI mo nHopMaTHBHO-TeXHHYECKO# HOKY-
MEHTaUHuH HJaIH J1060ro Apyroro Tuma, obecneyuBaloliass TEMIEpPaTypy
HarpeBa He Huxe 900°C. i

Jlomouky dapdopossre no MOCT 9147, npokajeHHBE NIPH TeMITe-
parype He HHXKe 900°C B Teuenne 6 u HJIH npu pabouelt TeMnepatype
' B OTOKE KHCJOPOLa B TeueHHe 2—3 MHH. .

JIofOuKH XpaHAT B.5KCHKATOpe, IIJIHG KPHIUIKH KOTOPOTO He CJe-
JAyeT NOKPHIBATh CMAa3blBAIOIIHM BEUIECTBOM.

[ToryioTHTELHBI ¥ BCHOMOTATEJbHBIH PAaCTBOPH TOTOBAT B COOT-
BETCTBHH C THIHOM NDHMEHeMOH KyJOHOMETPHUYECKOH YCTaHOBKH.

Meun okuce mo I'OCT 16539, nopoitkooGpasHas HJM TPaHYJHPO-
Bannasd, npokajeHHas npu-temmoepatype (800:+25)°C B Teuenue 3—
4 q, |

3.3. [IpoBengenne aHaJdH3a : :

[1pn6op noarotoBasiloT K paboTe B COOTBETCTBHH C HHCTPYKIHEH.
Jast ynaneHHs ciefoB cepsl M3 YCTAHOBKH INepel HAyaJoM aHaLHM3a
4epes yCTAHOBKY IPONYCKAIOT MOTOK KMCJIOPOAA H NMPOKaJHUBAIOT TPYO6-
KYy. - \

Hagecky xesesHoro nopomka Maccolt 0,5—1 r mepeHocaT B dap-
{hOpOBYIO JIOAOUKY, HACHINAIOT PABHOMEDHBIH CJOH OKHCH MeIH Maccoil
I r, mOMeIaoT 004Ky ¢ HaBecKOH B HaiGoJsiee HATpeTyIO 4acTh dap-
¢doposoit TpyOGKH H GbicTpo 3aKphHIBalOT Tpy6GKy 3aTBopoM. Hakumalor
Ha KHONKY «CGpOC» H yCcTaHABJHBAIOT NOKA3aHHE MHIHKATOPHOrO I Hbp-
poBOro 1abuio Ha «Hyaby. CHKHralOT HaBECKY KEJIE3HOTO NOPOLIKA B MO-
TOKe KHCJAopoaa npu temneparype 1300—1350°C. ITocae noanoro cro-
 PaHHA HaBECKH JKEJESHOTO NOPOLIKA, O YeM CYISAT 10 3aBepUIeHHIO
fipolecca THTPOBAHMSA, 3alHCLIBAIOT PE3YJbTAT aHAJH3a N0 NOKA3aHHIO
- IHQPOBOro TabJ0, OTKPHIBAIOT 3aTBOP H H3BJEKAIOT JOJA0UKY.

34. O6pabGoTKka pe3syabTaToOB a

3.4.1. Maccosyro nommo cepnl (X) B NpoleHTax BHIMHCJASIOT 1O (hop-
MyJie . |

X= A—A,,

rie A — nokasanue uudposoro Tabao npubopa, MoJyyeHHOE B pe-
. 3yJAbTaTe CXKHraHUs HaBeCKH anaJH3HpyeMoii npo6el, Y%:;
Ay — cpeinee apudMeTHUeCKOe 3HAUEHHEe MOKAa3aHHH LH(PPOBOro
TabJ/10 npubopa, NOJYUEeHHOE B Pe3yJbTaTe CXKUT'AaHHUS MJ1aB-
Hfl IPH NTPOBEJEHHH KOHTPOJbHBHIX ONHTOB, Y.
3.4.2. AGco/IOTHBEIE JONYyCKaeMble PAacXOXKACHHA pe3yJbTATOB ma-
PaJIeNbHBIX OTIpeJesleHHli He NOJIKHBI NPEBHIIATh 3HAUEHHH, NpHBe-
ACHHBIX B TabJjulie.
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