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HacToswwmii cTaHAapT YyCTaHaBnMBaeT TUTPUMETPUYECKHI  (npu
maccoBoii gone cepbl 0T 0.005 go 0,05%) u KynoHoOMeTpuyeckuii (npu
maccoBoi gone cepbl oT 0.002 go 0,20%) MeToAbl ONpefeneHnst Cepbl
B )KENIe3HOM TOPOLLIKE.

1 OBWWE TPEBEOBAHUS
Obuwwme TpeboBaHMsA K MeTogaMm aHanumsa — no FOCT 28473.

2. TUTPUMETPUYECKHI METO[ OMPELENEHWSA CEPbI

21 CywHoOCTb MeTOAa

MeToZ OCHOBaH Ha CXXUraHUM HAaBECKW Xefe3Horo rnopolika B no-
TOKe Kucnopoga npu TemnepaType 1300—1350°C. O6pasytowuiica npu
3TOM CEepPHUCTLIA ra3 BbITECHAETCA MOTOKOM Kucopoja B abcopbumoH-
HblA COCYf, W MOFNOWAeTCs B HEM BOAOWM, B pe3y/bTaTe 4ero ob6pasy-
eTCsA CepHMCTas KMCNoTa, KOTOPYH OTTHTPOBLIBAOT CMECHIO MOAHOBATO-
KWUCMOro H MOAMCTOrO Kanus B MPUCYTCTBUM MHAMKATOpa Kpaxmana.

2.2. Annapartypa, peakTusbl W pacTBOpbI.

YcTaHOBKa AN ONpefeneHns cepbl, NPUBELEHHas Na YepTexe, Co-
CTOWUT M3 BannoHa C KACMOPOLOM /. CHabGXEeHHOro pPeayKUMOHHbIM BEH-
TUIEM U MaHOMETPOM AN MycKa W perynupoBaHus MoToka Kucnopoga
2; NOrNOTUTENbHOW CKNSHKU <, coAepKalleid pacTBOP MapraHL,0BOKMC-
NOro Kanua ¢ maccoBoi fonein 40%, AN OYMCTKM KUCNOPOAA, MOCTY-
natouiero B neyb; U-o6pasHoii Tpy6ku 4, cogepxkalleid B nepsoit no-
noBuHe (MO X04Y KMCNOPOAa) HaTPOHHYH WM3BECTb, @ BO BTOPOM — X/0-
PUCTBIV KanbLWA; KpaHa 418 PeryimpoBaHus TOKa OYMLLEHHOrO  Kuc-
nopofa 5; OrHeymopHoW MyNANTO-KPEMHE3eMUCTON TPYyOKM 6 BHYT-

M3paHve oduumansHoe

TacrofilHii cTaHAapT He MOXET ObiTb MOMHOCTbIO WAM  YaCTWYHO  aoCNpOTBeAeu,
TUPaXMPOBaH M pacnpocTpaHeH 6Ge3 paspeleHus [occraHgapta CCCP
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PEHHVUM [MamMeTpoM, OMpeAensemMbiM AMaMeTPOM MPUMEHAEMOro 3aT-
BOpa ¥ pasmepamu N0404KM. KOHHbI TPyOKW, BbICTynawooulive U3 neuu,
[OMKHbI 6bITb He kopodye 250 mMM. Tpy6ka nepef ynotpebneHneMm pon-
>KHa 6blTb MpOKaneHa Mo Bceil gnauHe npu TemnepaType 1300—I1350X
B' MOTOKe KMCNOpOoAa; rOpM30HTaNbHON TpybuaToii meun 7 ¢ Kap6uao-
KPEMHVEBLIMU HarpeBaTefssMu, obecneuvBalolMMn Harpes o 1300—
1350°C; Tepmoperynatopa 8, C MOMOLLLHO KOTOPOro MOALEPXKMBAIOT
MOCTOSHHYIO TemnepaTypy neuw; perynatopa HanpskeHuid 9 (gony-
CKaeTca MPUMeHATb Apyrve Tunbl TpybuaTbiX Meyeil, o6ecneymBaroLLmnx
HeobXxoAuMyto Temnepartypy); noineynosutens 10; ABYXX0A0BOro KpaHa
/1, nornoTutens /2, COCTOALLEro U3 [BYX CTEKNSHHbIX COCY/J0B BHYTPEH-
HUM anameTpom 30—35 MM U BbICOTOR 150 MM, COEAMHEHHbIX CTEKSAH-
HbIMM MEpEMbIYKaMM, B HWKHEA 4YacTy KOTOPOro MMeeTcs KpaH Ans
CN1Ba XMAKOCTU MO OKOHYaHWM aHanusa. B nesblii cocyd nornoTmTe-
na BXoguT [-o06pa3Has Tpy6Ka, -uepe3 KOTOPYH MPOXOAUT MOTOK KUC-
Nopoja M CePHUCTOro rasa, OKaHuuBarolancs 6apbaTtepom Ans pachbl-
NEeHWs ra3oB C LEeNb NyYllero rorfioWeHns CepHUCTOr0 rasa BOZAOW.
B nesomM cocyfe NpoucxXoAuT NOrnolleHne [ABYyOXMeW cepbl U TUTPOBa-
HWe MOMYYeHHOro pacTBOpa CEPHUCTON KUCNOThI, B MPaBOM BO Bpems
TUTPOBAHWS HaXOA4MUTCA PacTBOP A5 CPaBHEHWUs OKpacku; 6iopeTku 13
BMECTUMOCTbIO 25 cM3

MydensHyto neds Tuna CHOJ1 no HOpMaTMBHO-TEXHUYECKOW AOKY-
MeHTaLum wuau nboro Apyroro Tuna, obecrneynBarolwas TemnepaTypy
Harpeea He Hwxe 900X.

KptoyoK, C NOMOLLbIO KOTOPOro N0J0YKV BBOAAT B TPYOKY ANA CXU-
raHus 1 U3BMEKaT U3 Hee. W3rOTaB/MMBAKOT W3 XKAPOMPOYHOW HU3KO-
YrNepoancToli NpPoBOIOKN AMaMETPOM 3—5 MM 1 gimHoi 500—600 mm.

Nopoukun thapgopoBble no TOCT 9147, npoKaieHHble Npu Temre-
patype He Hmke 900X B TeueHuwe 6 4 uaM npu pabodeli TemnepaType
B NOTOKE KUCNOpoJa B TeYeHWe 2—3 MUH.

JlofoyKN XpaHAT B 3KCUKATOpe, LUANG KPbILWKM KOTOPOro HC Cche-
[lyeT MOKpbIBaTb CMas3blBAlOLWMM BeLLeCTBOM. [MONHOTY BbDKMUraHUs ce-
pbl N €e COeAVHEHUI W3 NIOA0YEK KOHTPOIMPYHT MPOMYyCKaHWeM raso-
n
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06pa3HbIX NPOLYKTOB H3 ME*TH uepe3 HOMOKpaxManbHblA  pacTBop.
KOHeL, BbDKMraHWs cepbl ONpefenstoT Mo npekpalleHnto obeclseynBa-
HUA NOLOKPaxManbHOro pacTBopa.

Kwucnopog rasoo6pasHbiii no TOCT 5583.

Kanwuii ogkoHaTokmensiii no FOCT 4202.

Kanusa rugpokcng no MOCT 24363. pacTBOp ¢ MaccoBoi goneid 4%.

M3BeCcTb HaTPOHHaA.

Kasibumnit XnopucTbIi.

Kannin oguctoiii no TOCT 4232

TWTpPOBaHHbIA PacTBOp CMECU MNOLHOBATOKHCMOIO Kanua W inoguc-
Toro Kanus; 0.0862 r MoAHOBATOKUCAOrO Kanusa. 2 T AOAUCTOr0 Kaniusi
n 0.4 r Kanus ruapokcuna noMewarT B CTakaH M pacTsBopstoT B | gm3
nofbl. PacTBOpP XPaHAT B CKMSHKE M3 TEMHOro cTekna. | cm3 pacTteopa
cooteTcTByeT 0.000062 r cepbl. MaccoByl0 KOHLEHTpaLui0 CMecu ioj-
HOBaTOKHCNOIO Kanus 1 WOAMCTOr0 Kanus yCTaHaBAMBAalOT MO CTaH-
fJapTHomy o6pasly cTanu, 6/M3KoMy Mo XMMUYeCKOMY COCTaBy M Mac-
COBOI A0fle Cepbl K aHaiM3MpyemMoMy >Kefie3HoMy MopoLKy. lpu on-
pefieneHnn maccoBoii gonn cepbl MeHee 0,01% TMTPOBaHHbLIA pacTBoOp
pa36aBnsaOT B COOTHOWeHMe (1 :4), (1:6|2.

MaccoByto KoHueHTpauuto pactBopa (I7), BbIpaXeHHYI0 B rpaMmmax
cepbl Ha 1cm3pacTBopa, BbIYUACAAKOT MO (hopmye

~*__
T~i-ijHoo -

rae C,-,— maccosas [0Ns Cepbl B CTaHAapTHOM o6pasue. %;
m — mMacca HaBeCKu CTaHAapTHoro o6bpasua, r;
V — 06beM pacTBOpa CMecu MOLHOBATOKMCIOTO W AOAUCTOrO
Kanus, M3pacxofoBaHHbIA Ha TUTPOBaHWe pacTBopa CTaH-
JapTHoro obpasua, cm*;
V| — 06bemM pacTBOpa CMeCH, M3pacx0foBaHHbI Ha TUTpOBaHWe
pacTBopa KOHTPO/IbHOrO OfbITa, CM*.

Kanuin mapraHuosokucablii no FOCT 20490, pacTBop C MaccoBoii
foneii 4% B pacTBOpe Kanusa ruapokcuga c maccosoi  poneii 40%.

Kucnota consHas no FOCT 3118.

Kpaxman nactBopumblii mo FOCT 10163, pacTBop C MaccoBoii f0-
nein 0.05%; 0.5 r pacTBOPMMOro Kpaxmana pacTuparoT B hapopoBoli
cTynke ¢ 50 cM3 BOAbl 1 BAMBAOT CYCMEH3MH0 TOHKOWA cTpyeld B 950 cm3
Kunsweid Bogpl. K nomyyeHHoMy pactsopy npunmsatoT 15 cm3 consHoi
KnCNoTbl. TPYMEHAIOT CBEXENPUIoTOBNEHHbIA PacTBOp.

Meaun okuch no FOCT 16539 nopolukoobpasHas WM rpaHyanpo-

BaHHas, NpokaneHHas npu Temnepatype (800+25)°C B TeueHne 3—
4y

2.3, [MoaroToBKa K aHanusy
Mepes npoBefeHVeM aHanu3a YCTaHOBKa [O/KHA ObITb NpoBepeHa
Ha repMeTUYHOCTb Mpu Temnepatype 1300—1350°C. s 3TOro coefH-
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HAIOT YCTAHOBKY C 6anoHOM, OTKpbIBAOT 6aifioH M MPOMyCcKaloT Kuc-
nopog, co ckopocTbio 2 AMIMMH. KpaH 5 mepeknoyaloT Tak, 4ToObl
Kucnopog noctynan B neds. KpaH 11 3akpbiBatoT. Yepes 2 MUH [ONXK-
HO NPeKpaTUTLCA BblAeNeHne My3blpbKOB B MOrNOTUTENbHON CKASHKE 3.
Ecnn uepe3 5 XWMH My3blpbKWM He BbIAENAIOTCS, YCTaHOBKY CUMTalOT
repmMeTMYHON. 3aTem 'ONpefenstoT Hanauume BOCCTAHOBUTENbHBLIX —Be-
ecTs B TpyOKe M N040YKE ANS CKUraHus npobbl. [ns 3TOro B Kax-
AblA cocyd nornotutens HanunakT no 120 cm3 KpaxmabHOro pacTBoO-
pa, NpuAnBaloT M3 GIOPETKM HECKONbKO Kanefb TUTPOBAHHOMO PacTBO-
pa cmecu OAHOBATOKMCIOrO W WOAMCTOr0 Kanus A0 MOSIBNEHUS Tofy-
60ii CcBOpAaCKV M MPOMYyCKatT MOTOK KUC0poAa C Takol CKOpPOCThbH, YTO-
Obl YPOBEHb >XMAKOCTM B MOrNOTUTENbHOM COCyfle MofHanca Ha 30—
40 mMm. Ecnmn KpaxmasnbHbI pacTBOpP B MOMOTUTENLHOM COCYfe 4epes
HEKOTOpOe BpeMsi 06ecLBETUTCH, 4YTO YKasblBaeT Ha BblAeNeHue U3
thaptopoBoit TPYOGKM BOCCTAHOBMTENbHBLIX ra3006pas3HbiX BELLECTB, TO,
He Mpekpawas noToka KUCNopofa, K MOrnoTuTeNbHOMY pacTBopy Ao-
6aBNAT K3 OHOPETKM pacTBOp CMecu OLHOBATOKWUCIONO W MOAUCTOrO
Kanua 00 TeX HOp, NMOKa WHTEHCMBHOCTb OKPacku B JIEBOA W MpaBoii
4acTaX MOrNOTUTENS He CTaHeT OfMHaKOBOW.

24. TpoBefjeHne aHanwusa

HaBecKy »enesHoro mopowka maccoi 1 r momewaroT B (apgopo-
BYIO NOJOYKY W MOKPbIBAIOT CBEPXY PaBHOMEPHLIM C/I0EM OKWCU Meau
(1 r). Nopouky € XenesHbIM MOPOLUKOM W OKWUCbIO Meay MoMmeLlLaloT B
Hambonee HarpeTyr 4acTb (haptopoBoii Tpy6KW, HEMEANEHHO 3aKpbl-
BalOT TPYybOKYy Pe3nHOBOW NPOGKOW CO CTEKNAHHON TPYOKOW MM 3aTBO-
poM, 4epe3 KOTOPYK OTBOAAT rasoobpasHble MPOAYKTbl CXWraHus B
MOrNOTUTENbHBIA COCYA, W MPOM3BOAAT CXWraHue nNpobbl. Mpu  3ToM
KUCNOpOA cneflyeT MmponycKaTb CO CKOPOCTbIO 2 AM3IMHH, 4yTo6bl npe-
[oTBpaTMTb 06pa3oBaHMe Bakyyma B neun. Korga noctynatowme u3
Mneyn B MOT/IOTUTENbHBIN COCY/ rasbl HAYMHAKOT 06€CLIBEUMBATDL PAOT*OTO.
£06aBNAOT PacTBOP CMecK MOAHOBATOKUCIONO M MOAWUCTOTO Kaius ¢
TaKoW CKOpPOCTbH, UYTOObI OKpacKa pacTBOpa B /1€BOM 4acTu MOrIoTU-
Tens ctana 6/M3KOM K OKpacKe pacTBopa CpaBHeHWs. TuWTpoBaHue
CUMTalOT 3aKOHYEHHbIM, KOrAa WHTEHCMBHOCTb OKpacku pacTeBopa B
060Mx cocyfax CTaHeT OAMHAKOBOW. lMocne 3TOro KWCMOpPoA Mpomnycka-
0T ewe 1 muvH. Ecnn okpacka pacTBopa He W3MEHUTCH, CXuraHue
CUMTaKOT 3aKOHYEHHBIM.

25. O6paboTKka pe3ynbTaToB

2.5.1. Maccosyto gonto cepbl (A) B npoueHTax BbluMcnsAoT no ({rop-
myne

¥ = MV o100

roe V— o6beM pacTBopa CMECW Of|HOBATOKMCNOTO M OAMCTOrO
Kanus, U3pacxofoBaHHbIii Ha TUTPOBaHWE PacTBOpa aHaiu-
3upyemoro o6pasta, cm3;
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Vi— 06beM pacTBopa CMecW i0f|HOBATOKMCMOTO W  HOAMCTOrO
Kanusi, M3pacxXoAOBaHHbIi Ha TWTpOBaHWE pacTBOpa KOHT-
PO/ILHOTO OMbITA, CM3;

T — MaccoBasi KOHLEHTpaLusi pacTBopa CMecu iofHOBATOKMC-
NOro 1 MOAUCTOTO Kanus, BblpaXKeHHas B r/cM*;

T — Macca HaBECKM >KeNe3Horo MopoLlKa, .

252 ABCONIOTHLIE AOMYCKAEMble PaCXOXAEHUs pe3ynbTaToB Na-

pannenbHbIX OMNpefeneHuii He AOMKHbI MPEBbIWATb 3HaYeHWi, npuBe-
OEHHbIX B TabnuLe.

Ma - ORI
CCOBas A0/1A Cepbl. P XO}:(AGHVIFI. %
Ot 0.002 o 0.005 «K/ou. 0.0013
Ce 0005 >0.010 > 0.0017
» 0.010 *0,020 » 0.0025
>0,020 >0.050 > 0.0040
>0.050 »0.100 » 0.0070
» 0,100 » 0.200 » 0.0100

|
3 KYTOHOMETPUYECKUWN METO/[, OMPEAENEHWA CEPbI

31 Cy wHoCcTb MeTOAa

MeTof, OCHOBaH Ha CXMraHUW HABECKM >KEefIe3HOro nopoLuka B Moro-
He kucnopoga npu Temnepatype 1300—1350°C. O6pasytowmiica cep-
HUCTbI ra3 NOraoLWaeTcs NOrMOTUTENbHBIM  PAcTBOPOM W Bbi3blBaeT
MOBbILLEHWEe KUCNOTHOCTU'M W3MeHeHne OSOC WHAMKATOPHOW CUCTEMb
pH-mcTpa.

KonnuecTso anekTpuyecTsa, Heo6X0AMMOE ANA AOCTUXKEHUS NepBo-
HayasbHOro 3HayeHus pH nNOrnoTUTENILHOrO pacTeopa, MPONOPLIMO-
Ha/lbHOe KOHLeHTpauun cepbl B Mpobe, (HUKCMPYeTCs  Ky/JIOHOMETPOM-
HHTErpatopoM TOKa, MOKa3blBalOLWMM KOMMYECTBO Cepbl B MPOLIEHTaXx.
BnusHWe yrnepofa yCTpaHAeTcs BbIOOPOM  WCXOAHOW  BennuuHbl pH
nornoTUTENBHOrO pacTeopa Ha ypoeHe pH 3.9. MNpu Takoi KUcnoTHOC-
TW NOrNIOTUTENIbHLIM PacrBOPOM MPaKTUYECKW He MOr/owaeTca  yrie-
KUCAbIA ra?, obpasyrowuiics Npu CropaHuyM yraepoga npobbl, a cep-
HUCTbIA ra3 MOraoLwaeTcs NOAHOCTLIO.

3.2. AnnapaTtypa, peakKTWBbl U pPacTBOPHI

KynoHomeTpuyeckas ycTaHOBKa /Ml0GOr0 TUMa CO BCEMW MpPUHAf-
NEXHOCTAMU  (KyNOHOMETpP, MOrNoTUTENbHbIE cocyfbl, pH-MeTp, Kop-
PEKTOP Macchl), obecneuumBatollas TOYHOCTb MPOBEAEHUS aHaIu3a,
yKasaHHyl0 a Tabnuue. MacCy HaBecKM yCTaHaBNMBAOT B 3aBMCMMOC-
T OT TWNA YCTAHOBKM.
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Meub Tpy6yaTas ropu3oHTanbHas C KapOWLOKPEMHMWEBbIMW Harpe-
BaTeNnsMu, obecrneumsarlowumy TemnepaTypy Harpesa 1300— 1350°C.

TpyOKa OrHeynopHasa MyNnSHTOKPEMHE3EMHCTas.

MydenbHasa neds TMna CHOJ1 Mo HOPMATMBHO-TEXHMYECKON AOKY-
MeHTauMn unn nboro Apyroro tuna, o6ecrneyuBarowwas TemnepaTypy
Harpesa He Hue 900CC.

Nopgoukun (bap(gOSOBble no MOCT 9147, npokajieHHble np« Temre-
patype He Hke 9003 B TeueHne 6 4 wam npu paboueid Temnepatype
B MOTOKe KWC/oOpofa B TeYeHne 2—3 MUH.

JNofloukn XpaHAT B 3KCUKATOpe, LWAUG KPbILLKW KOTOPOro He cre-
[YeT MOKpbIBaTb CMa3blBatOLLMM BELLECTBOM.

MornoTuTenbHbI 1 BCNOMOraTe/lbHbI  PacTBOPblI FOTOBAT B COOT-
BETCTBMM C TWMOM NPUMEHAEMON KYNOHOMETPUYECKON YCTaHOBKM.

Meau okmce no MOCT 16539, nopollkoobpasHas WM rpaHyInpo-
BaHHas, npokaneHHasa npu Tamnepatypc (800+25)°C B TeueHue 3—
4y

33. NMpoBefeHne aHanusa

Mpnbop NoAroToBAAOT K paboTe B COOTBETCTBUM C WMHCTPYKLMEN.
[na ypaneHus cnefoB cepbl U3 YCTAHOBKW MEPef HayanoM aHanmsa
yepes YCTaHOBKY NPOMYCKatOT NOTOK KUCNOpoAa W NpoKanusatT Tpy6-
KY.
H3Becky >kenesHoro nopowka Mmaccoii 0,5—1 r nepeHocaT B ap-
(hOpOBYIO NI0[J04KY, HaCbINAlOT PaBHOMEPHbLIN CMION OKUCKM MENN Maccoii
| T, NOMeLLat0T NOLOYKY C HaBecKoli B Hanbosfiee HarpeTyro yacTb (hap-
(hopoBoiA TPyOKM 1 BLICTPO 3aKpbiBalOT TPy6Ky 3aTBOPOM. HaxumaroT
Ha KHOMKY «COpOC» W YCTaHaBNMBAKOT NOKa3aHWe WHAUKATOPHOIO Lud-
pOBOro Tabno Ha «Hy/b». CXMUraloT HaBECKY XKENe3HOro NnopoLlka B ro-
TOKe Kucnopoga npu Temneparype 1300—1350°C. lNocne noaHOro cro-
paHns HaBECKW >XeNne3Horo nopoLuka, 0 4Y4em CyAAT MO 3aBepLUeHunto
npoLecca TUTPOBAHMSA, 3annCbIBAtOT Pe3y/bTaT aHannsa Mo nokKasaHuio
unhposoro tabno, OTKPbIBAOT 3aTBOP Y U3BNEKAIOT JI0S0UKY.

34. O6paboTka pe3ynbLTaToB

3.4.1. MaccoByto fon0 cepbl (A) B MPOLEHTaX BbIYMCASKOT MO (op-
myne

A- A-

rge A — nokasaHue LugpoBoro Tabno npubopa, MOAy4eHHOe B pe-
3yNnbTaTe CKUraHWs HaBECKU aHanM3vMpyemoin npobbl, %;
A\ —cpefHee apu(MeTNYeCcKoe 3Ha4YeHue MoKasaHWii LypoBOro
Tabno npubopa, NOMy4YeHHOe B pesynbTaTe CKUraHWs nnas-
HA NPy NPOBELEHUN KOHTPOJIbHLIX OMbITOB, %.
3.4.2. ABCONOTHLIE JOMYCKaeMble pacxXoXAeHUW pe3ynbTaTtoB na-
pannenbHbIX ONpeAeneHuin ne AOMKHbI MPeBbIAaTb 3HAYeHWi, npuse-
[EHHbIX B Tabnuue.
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