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Hacroswedl crapwmapr yorawasidpaeT THTpEMeTpHIecknk  (npi
maccosoil toae cepl ot 0,006 xo 0,05%) ® wyacuomerpuuecknil (npH
maccosof Aose cepuw o7 0,002 no 020%) smeroas onpeledeHHs ceps
B OAenezngn mppoinke,
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1. OBILHE TPEEOBAHHA
Ofmue rpefopaiad K MeTolaM amaansa —no [OCT 28473

2 THTPHMETPHYECKHA METOJ ONMPEDEAEHHA CEPLI

21. CymmHOCTL MEeToma

MeTtoa oCHOBAH HA CHMHTAHHH HZBECKH MONEIHOMO NOPOILKa B NO-
ToKe KMCAOpoaa npH Temneparype [300—1350°C, Obpasyiownfica npa
ST0M {]I’.‘[‘!HE[L‘TMH raz BHTECHACTCR NOTOHOM KHCAOPROZA B &-ﬁED]JEI.I.HDH-
HET COCYA H NOMOWASTCR B HeM BOAoH, B pesyibTare wero ofpasy-
€TCA CEPHHCTAA KHCAOTE, KOTOPYIO OTTHTPOBHBAIT cMeckhio RoaHoBaTO-
KACAOTD H AOAHCTOrO KaiHA 8 NpHCYTCTEHH HHIHEATOPA Kpaxsana,

2.2, Anmapartypa, peakTHRH H PACTBOPEH.

YoTanoBra 1A OEpeIefeHHR cepbl, NpIBeLeHHanR Aa HepTeme, ©o-
CToHT 13 Dadsoda o KHCJO O A L cHabHENHOTD PEEVEEHOHAMM BER-
THAEM H MANOMETDOM LMA NVCHE H pE'r}fJ'IHpDBaHHiI NoTOKE KECmOpoLa
2y moraoTuTenbHEON cRAAHEH J, cogepmatied pacTROD MAPraHUOBOKHC-
A0rD Kasug ¢ saccopod goaedl 40%. Aan OMHCTEH KHCAOpONE, NOCTY-
nawitera B nevs, U-0Bpastoft tpybun 4, copepmamei s nepsoi mo-
AoByHe (N0 X0y KHCAOPOUAE) HATPOHHYIO H3BECTL, @ BO DTOPOH — Xa0-
p]i{l:'."'l'l.lﬁ !{:IJIHHIH', Kpaka JLoa peryaHpOoORaHEs TORA OYHIMeHHOrS EKHC-
aopoata §; orseyoproft MyJXIATO-RpeMiesessietofl tpylss 6 BHyT-

Hazanne opHusaibHoe

facrosud cramaapt we MoKer GuTh DOAROCTRNY WAW  SACTHURG  BOCHPORINETEH,
THPAKAPOEAH B pacnpocrpaded Jea paspemends Tocerampapra CCCP

ar
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PEHHHM AHAMETPOM, OfpeleAdeMuEM AHAMETPOM NPHMEHREMOTo 3aT-
BOpa W pasMepaMi aofoukd, Kodbw TpySum, BHCTYNamiHe H3 neds,
pomsinl GuTe He Hopoue 250 uM. Tpyvbka mepes ynorpefacwnem mnoa-
AHA DHTH NpoHANeRa N0 BCAH AaHHe npH TemoepaTtype 1300—1350°C
B NOTOKE KHCAOPOLA; FODHBOHTANLHON TpyGuatoll neww 7 ¢ kapbmao-
KPEMHHEELIME HATPEBATENAMH, 00eCTeMHBAMMUMHE Harpes Ao |300—
1350°C; rtepmoperyasropa §, ¢ MOMOIBI KOTOPOTO  NOMLZEPHHBAIOT
NOCTORHHYI0 TEMOEDATYPY NewH, PeryasTopa Happaxemuit 2 (oonv-
CHAETCA NPWMEHATL APYTHE THNH TPyduaTmx newell, ofecneudsaioiznx
HEOOXOTHMYWD TeMNEpaTYPY); nEney osrTean [0, 1nyxroioacro kpana
11, mormoTHTend {2, cocTORUETD #3  BYVX CTEKATBHEK COCY 106 BHYTEH-
HHM AHaMeTpoM 30—35 MM o swcoTon 150 MM, coeanaeHANY CTEHIAR-
HEIMH MEePeMEYKAME, B HAMHeR 4acTH KOTOPOro WMeeTcH KpaH AAA
CAHBA MHIKOCTH MO OHOHUAHAH aWanmsa. B aeswfi cocyd noraoTHT
an pxoaut [-o0pazwas TpyOEa, Mepes KOTOPYID MPOXOAMT NOTOK Kic-
A0POAG W CEPHHCTOTO rasa, OKaHuHsawanca Sapbateposd AAs pachu-
JEHHA FA308 © UEeABID JAYYLero NOrJONIeHHA CepHHCTOrO raia sofof.
B nepom cocyle npOHCXOINT NOTAOHICHHE ABYOKHCH CEPH H THTpOBA-
HHE NOJYVIEHHOMO PACTEOPA CEPHHCTOR KHMCAOTH, B NpABOM BO BPEMS
THTPOBEHHA HAXOAHTCA PACTROP NAA CPABHEHHA OKpackd; Gwopersd 13
BMECTHMOCTEID 25 cum?,

Mygeasuywo neas THna CHOJT no HOpMATHEHO-TeXHHUeCKOR AOKY-
MERTAUHH HIH J000r0 APYroro THOoa, ofecneyHBRIONIAA TEMOEPATYPY
Harpepa we HRHe DOOCC.

7
e
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Kpiouok, ¢ NOMOLBID KOTOPOro AOLOUKA BBOAAT B TPYOKY AAR CHH-
TAHHA H M3IBJEKAIOT HI Hee, HIrOTABAHBAKT W3 Maponpoudod HH3IKO-
YrASPOARCTON NPOBOJICKH DHAMeTpoM 3—5 mum H gaasof S00—600 wmmM.

Jlogouku gappoposme no NOCT 9147, opokadenuue OpH TeMne-
parype He Hume 90°C B Tevenue 6 u waH npa palouell TeMmepatype
B NOTOKE KHCAOPOAA B Teyenne 2—3 MHH,

Jloaouks XPaHAT B IKCHKATOPE, UIAHG KPHIUKH KOTOPOro HE cae-
Ayer NOKPHBATL CMASHBANWEM BetlecTBoM. [loAHOTY BRUKHCAHMA ce-
Pl H ee COBIMHEHHH H3 JONONCK KOHTPOSHPYIOT MPONVCKANHEM TI'a30-
13 ' :
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ofpasHuX TPOIYVKTOR H3 NEYH 4eped  RoJoKpaxsansHel pnmmp.
KoHel BeRHIaHHA ceps ORPERenmioT Mo NpPeKpalentio ofecupeqHpa-
HEA HOACKPAXMAALHOND DACTBOPA.

Kucaopon rescobpasHuit no TOCT 5583,

Kanuil fonpopatormenuft ng NOCT 4202,

Kaaua ruaposena no TOCT 24363, pacteop ¢ maccosoft fosed 4%.

Hapeers HaTpornas,

Kaneunfi xnopuersi,

Kamaft fionuctullt no TOCT 4232, -

TnTpopaunu@ pacTBop cMecn HOAHOBATOKHCIOrD KaJHA W AoaHc-
qore kanus; 00862 r fiogHosaToxMenoro ganns, 2 r loAMcToro KAanHs
H 04 r KonsuA rAipokcHAs NOMeLLaoT B CTAKAE B pacTRoproT B 1 awmd
moau. PacTeop XpamsT B CXASHKE H3 TeMHOro crexaa. | om? pacreopa
cooTReTcTRYeT 0,000062 r cepn. Maccoryw KORUeHTpauHKy cMecH Hox-
HORATOKHCAOTO KadHd A AOIWCTOrD KaJHA YCTAMaBAHBAKT N0 CTaH-
AapTHoMY ofpazuy crasn, GAMIKOMY T0 XHMHUECKOMY COCTABY M Mace
COBOH DOJe Cephl K AHAAUZNPYEMOMY RenessoMy nopogy. [IpH om-
peleleHHA Maccopofi A0ad cepel Mepee 0,01% turposanumil pacTBOp
paxiasisior B cooTHowese {1 14}, (1:6).

MaccoBye EOHUERTPALHE pacteopa (T), BHPaMeHHVIO -B FpaMMax
cepwl Ha | cM® pacTROpd, BLIMHCTAIOT Oo QopMyae

T e {ppm i

= {—v.-.- L

Vy)-1007 "

rpe Cpp — MAccoBAR L0779 CEPM B CTANAZPTHOM obpazue, %;

m— MAaceca HABECKH CTAHLapTHOrO ofpasua, ry

V — ofiteM pacteopa cdecH  flofHOBATOEHCAOMD W HOOLHCTOTO
KaJIHA, hspacxunnaaunuﬁ Ha THTPOBANME PacTBOPA CTak-
ZaprRore ofpasua, M

V) — ofitem pacTBopa CMecH, H3pacXoloBanHull Ha TETpORZHNE
PACTEOPE KOHTPOALHOTD GNHITA, CMY,

Kamufi mapranuoscrscaeft no TOCT 20490, pactsop  © macconof

Aoach 4% B pacTBOpE KAOHA MHAPOKCH1A © MacoosoR  moaelt 409%.
Kucnora coaanan no [OCT 3118,

Kpaxman pacreopimait no FOCT 10163, pactrop ¢ Maccosoll do-
aefi 0,05%; 05 r pacTRopHMOro xpaxmana pactHpawT B dappoposof
crynxe ¢ 50 cW® BOSK W BAEBANOT CYCTIeHIHND TOHKON crpyefi 1 8560 ol
Hﬂnﬂmeﬁ Boasl, K moavdeHHoMY pacTBopy mpRAHBAT [D cu? conmuofl
KRCAoTH, TIPHMEHRIT CHEAENPHTOTORICHH b PACTBOP.

Medy oxkce no TOCT 16539 popowrkooGpasHan HAH  TPAHYAHPO-

DAHHAH, NPOHATeHRER np TeMnepatvpe (800£25)°C B Teuense 3—
4 4,

23 MMoaroToREa K adaxmay
IMepen npoBeleHWeM aHANK3IZ YCTEHOBKA A0AMHA OuTh NPOBEpEHA
H# repMeTwdHocTE npn Temnepatype 1300—1350°C. Oaa storo coegn-

|
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HAWT VCTAHOBKY ¢ OAAJ0HOM, OTEPHBAIDT GaNJ0H B APONYCKADT KHo-
AOPOL co CKOPOCTRID 2 AMY/MHH, Kpan § nepeknovarwT TaK, wTolu
KHOAOPOL NoeTyYnan b neus. Kpan J7 aakpupaiot. Hepes 2 MHHE A00K-
HO MPEHPATHTLCA BRAGIEHHE NYIHPLEOER B NOMMOTHTENLHON CEAAHKe 5.
Ecaw wepex 3 MHH NySHPBEH HE BHOEIANTCH, YCTANOBKY CHWHTANOT
repMeTnubodl. 3aTeM oMpeIeadT HAAHYHE BOCCTEHOBHTENBHHX Be-
uecTe B Tpydke W aoa0uke AAR cxHrannn nopofu. Jas 3Toro B KamK-
ARl cocyll noraoTHTend® naansawnTt mo 120 cM? HpaXMAJbHOMD PACTBRO-
pa, OPHAHBAHT K3 DOPETHH HECKOABKO KADENR THTPOBAHHODD pacTeo-
pa cMecH ROQHOBATOKHCAOND H HOAHCTOrD KANHR 00 NOABACHHA TOJV-
D0fl ONpACKH W OPONYCKS 0T NOTOK KHCTOPONE ¢ TAKOH CROPOCTRID, 4TO+
OH YPOBeHb MHIKOCTH B DOFAOTHTEILHOM COCYAE ROLHAJACH Ha 30—
40 wm. Ecan kpaxwasbuufi pacToop b NOTAOTHTEABHOM COCYIE HEpes
HEKOTOpOE BpeMA o0ecUBeTHTCA, YT0 YEa3LBAeT Hd BEIISASHHE H3
thapdoposoll TPYGKH BOCCTANOBHTENLHEX FazodGpazHEX BeOLeCTH, 1O,
He HpeKpallad (oToka ENCAopols, K NOTAOTHTENbHOMY PacTeopy Jdo-
Garanior H3 OEYpETH PACTEODP CMeCH HOIHOBATORWCIOTD H ROIHCTOTO
RAMHE 30 TeX Nop, NOKAa HHTEHCHEHOOTE OKPACKH B JeBofl H npasoh
WACTAY OOTJAOTHTENA HE CTARET OIHHAKOBON,

24. [lpoBpexsenne aHaaHaa

Hapecky #eaesnoro nopowrea Maccofl 1 r nodewawt g dapdopo-
BYE) JOAOYKY H NOEPEBAKIT CBEPAY PAGHOMEDHHIM CA0SM OKHCH Mend
{1 r}. Jodowry ¢ HeAeznelM DOPOLIKOM B OKHCBID MeIH NOMELlaloT B
Hanboaee HarpeTyie sacte (apdoposcd Tpyixy, HeMEARSHNO 3AKPEH-
BamT TpybEy pesnHonofl npobkoll co crexaawnoll TpyOkof WAH 3aTRO-
poM, 9epes KOTODPYI OTHGAHT rascolpasHele MPoIVETEL  CHHCanhs B
notaoTHTEARHER cocya, B onponssonar cxuramse npobe. TlpH sroM
RHCHOPOL CALAyeT HpolyckaTts oo ckopocteio 2 /s, urole npe-
NOTRPATHTE olpazoBadie BakyvMa g negw, Koraa nocTynamiisHe Ha
Medy B NOFSOTHTEALHER COCYT a3u HaUMHAT o0 eCLBeYHBATE PasTeaT.
ADGABAANT PICTROP CMecH ROIHOBATORACAGRD H I0AHCTOrND  HAJHA ©
Taknll CKOpoCTRID, WTOOW OKpAcKa PacTROPa B Ace0l 920TH DOTIOTH-
TEAR CTafa GAMakodl K OKpAcKe PACTBOpA  cpapHeHBR, TUTpomande
CHHTANT 3AROHYEHHWM, KOTAR ARTEHCWBHOCTE OKPAcKH pacTBOPOR &
ofoux cocyaax cramer ofknakoscdl. TTocne 5Toro KHCAOPON NpOMYCKa-
T eme | wmAn, Ecaw oxpacka pacTsopa  HE  HAMEHWTCR, CHHCARHE
CUNTAIT JRKOHYCHHEM.

25 Of0GpalfoTa pe3yAeTaATOR

25.1, Maccoeyo Aogio ceps (X) B nponentax nuwdeamoT no dops
Myae

yo (V)T

EJ
H

rie V— o0men pacTRopa cMecH HOJHOBATORKHCIOrO M BodHcToro
HAMHA, H3PACKOIOBAHEHA HA THTPOBAHHWE PACTROPA AHAIH-
aupyemoro ofipasua, cm®

30
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Vi — ofwem pacTeopa cMecH foIHOBATOKHCAOrD ®H  HoOZHCTOTD
HaJIHS, A3PACXDIOBAHHEIR HA THTPOBAHAE PACTBOPA KOHT-
PONBHOrD QUHETA, MY
T — MaccoBad HOHUCHTPALHA PACTROPA CMecH AoAHOBATOKHC-
A0OTD H AOOHCTODD KanwdA, BHpameHHad B rfcm’)
Mt — MZCCA HABECKE MWETEIHOrD Nopolika, T.
252, ABComoTHLE AONYCKAESMBE DACKOMISHHA Pe3syaALTATOR Na-
PAATENBHMY ONPeIeNenHlE He JONMHE MPERHINATE AHAYEHHH, npHBC-
Aennwx B tabanue,

AfroaDTime
Macconas xoan cepw, % ALY CK RS B
pAcHoIE RENNE, B

i e o

O 0,002 a0 0,005 srawm. I 0003

Ca 0005 » 0000 » | 0,003 7

= 00 & 0,020 = 00,0025

= 020 » im0 = T

» 00ED = 0,000 = | moaro

" » 0000 » 020 s LR

3. E¥NOHOMETPHYECKHA METOA ONPEAEAEHHA CEPBLI

AL CymuocTe MeToga

MeTos ocHOBRH BA MKHTEHEN HABECKH MMOJEIHOro NOPOWKE B O0TO-
Keé KHCopoLs npe resmpeparype 1300—1350°C, OGpasyoumics cep-
WHCTHH Ta3 00ToLEeTes  NOFIOTHTeNLHEM  PECTBOPOM B BH3HSACT
NORHIEHKE KHCIOTHOCTH H AaMeHenHe 3C AHAHKATOPHOR CcHOTEME
pli-merpa. '

Kosnuecspo 3NeKTPHYECTRA, HeoOXONHMOe NAS AOCTHHEHHd Nepro-
HauaaeHoro 3daderns PH porioTeTenBHOre  pactBopa,  OpOBOpIHO-
HAIBHOS KOHUCHTRAUME cepr B npobe, (DHKCHPYSTCR  KYAGHOMETPON-
HHT’L‘:"["EI?':JEH?H TORA, NOKAIRERAKMURM OO HYeCTRO Cephl B NMPOBENTAX.
Banauue yriepofa verpanfercd subopom  Hexoadsod  peanuswem pH
MOrAOTHTENBHOrG pacteopa Ha vporxe pll 3.9 [lpr raxeft smenomsoc-
TH MOTIOTHTEABHBIM PACTBOPOM NpPAKTHUECKH He ROTAGHLAETCR  yroe-
HHCAWT rad, ofpasyioumaiicAs Ops cropanHi  yraepoda apofic, a cop-
HHCTEE 13 nordomaeTes noJHOCTRIO.

32. Anmaparypa, pPeaAKTHBH H PaECTHOPH

KyfMoHoMeTpHuecksa yoeTanoska Mmoforo THoa co BeeM#  mpHHajl-
NEWHOCTAME  [KYACOHOMETP, NOrAGTHTeNbHWe cocyas, pH-merp, wop-
peRTop Maccw), obecneulBaollas  TOWHOCTE NPOBCLEHHA  aHAIN3A,
YEazauuyw B radanue. Maccy naseckd YCTAHABAHBRIOT B 2ABACHMOC-
TH OT THOA YOTANOBHN. '

31
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[Mean tpyfuaras ropHsoHTaALHAN ¢ KapOHIOKPEMHHEBHMA Harpe-
BatenaMi, ofecnesnpaouMy TeMNepaTypy warpesa 1300-—1350°C.

Tpyfka oTHEYDOPHAA MYJNNHTOKPEMREIEMHCTAR.

Mydeaepan neus Thna CHOJT no sopMaTHeso-TexAMYeckoll Toky-
MEHTALHE HAH Awboro apyroro THOAa, ofeCmedHBaOUlan TEMOEPATYPY
HATPEBA Be nHe 900°C. )

Jlozoenn dapdoposwe no DOCT 9147, NMPOKATEHHEE ODH TEMITE-
patype He mime 900°C 5 resenne 6 9 wan npu pafosefi TeMnepatype
B DOTOKE KHCAOPOLE B TeqeqHe 2—3 MHH. .

Jofouki XPaHAT B SKCHEATOPE, WAHG KPHIIKM EOTOPOTO He cAe-
OyeT DOHPLEBATE CMAEZHEIDMHM BELICCTROM,

[MormoTHTENLHMA W BenOMOraTedbHBR  PACTROPE [OTOBAT B COOT-
BETCTEHE ¢ THOOM NpHMedsemoll KyJoHOMETpHYeCKOR yeTRHOBKMH.

Mean oxnce no FOCT 165639, nopowkoobpassas HAK rpanyaspo-
BaHHan. Dpoxatenkas npn Temnepatype (BO0EZ5)°C B Tewense 3—
4 vy

33 lposeagenwe anmanusa

[IpuGop noAroToBAAKT K pafoTe B COOTBETCTBHH © MHCTPYKUHEHA,
Jan ynanenns enedoB cepH M3 YCTAHOBKH Mepel HAYAAOM AHANHIA
Hepes YUTAHOBKY NPONYCKAOT NOTOK KHCAOPOLa H RpOKaddBamT Tpyh-
KV.

Hagecry menessoro nopomka maceoft 05—1 r nepenocar & dap-
OPOBYIY JOAOUKY, HACHTAIT PABHOMEPHHI CA0H OKNCH MeId Macceoi
1 r, noMemaoT Jolodky © HaBeckol B HauG0Jee HATDETVID 4aCTh dap-
thoposoii TpyGEK W GMCTpo 3akpuBaloT TPYORY 3arteopoM. HamuMamT
Ha KHOMKY «cOpoOCe B YCTAHABANBAIOT NOKASANHE HHAHKATOPHOrD THH-
poBoro Talao Ha «HyAbs. CHHEralnT HABECKY MEJTEIHOTO NOPOLEA B No-
TOKE KHCAOpoRa npe renoepatype 1300—1350°C. [Tocae noavoro ero-
PARHA HABECKH WENCIHOTO NOPOISKA, 0 YeM CVAAT 0o 3aBepUICHHK
NPOLHECCA THTPOBAHKE, 3A0HCHIBAIT PeayALTAT AHATHIA 0 NOKAIAHHK
- UHppoBOro TalA0, OTKPHBAIT 3ATBOD H HIRJLKAKOT J0A0WKY.

54 O6paboTka pesyvAsTATOR

341, Maccoeyio nome cepu (X) B npouenTax BHUHCARKT Do hop-
My.ae

X= A—A,,

rae A — nokazanue nppposore Talno npufopa, ToayYeHHOE B pe-
IYALTATE CHHIAHHA HABECKH awaiusupyemoil npober, %:;
Ay — cpeanee apudMeTHUECKOE IHAVCHHE NOKAIAHANR LHPPOBOTD
Tabao npubopa, NOAYYEHROE B PEIVALTATE CHUCAHHA MAAB-

HA MPH NPOBeIeHHEN KOHTPOABHHY onuTeR, %.
342, AGCONOTHHE A0NYCKAEMHE DACXONAEHHA PeayiALTATOB na-
PAANENBHEX ONpelencHHA He A0AMHW NPEBHWATE 3¥aueHddl, npHBe-

ACHHHEXY B TalnAue,

32
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