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(MCO 671-82, NCO 4935-89)

M EXTOCYLAPCTUBEHHTEB N CTAHAAPT

CTANN NETWPOBAHHbBIE N BbICOKONEITMPOBAHHbIE

MeTogpbl onpeaeneHns cepobl

Alloyed and high-alloyed sleek.
Methods of sulphur determination

[Oarta BBefeHns 2002-03-01

1 O6nacTb NpUMeHeHUs

HacTosLnii cTaHAapT ycTaHaBMBaeT TUTPUMETPUYECKHE METOALI ONpeSeneHns cepbl: Hoana-ioaaTHbIl
n TeTpabopaTHbliA (Mpu MaccoBoli gone cepbl 0T 0,002 % go 0,50 %) v meToAbl OnpeaeneHust Cepbl,
OCHOBaHHbIe Ha MPUMEHEHUM aBTOMATUYECKUX aHa/IM3aTOPOB: KY/NOHOMETPUYECKMIA 1 MH(paKpacHO-a6-
cop6unoHHbIiA (Npyn maccosoii gate cepbl 0T 0,001 %0 0,50 %) B IerMpoBaHHbIX 1 BbICOKOIErMPOBaHHbIX

cTanax.

[onyckaeTcsa onpefeneHue cepbl TUTPUMETPUYECKUM METOLOM MO MeXAyHapo4HOMY CTaHAapTy
NCO 671—82. npuBefeHHbIM B MPUNOXeEHUN A, N METOAOM MWHKpPaKpacHON CMeKTpoCcKonuu no
mexayHapoaHomy ctaHgapTy MCO 4935—89, npusefeHHbIM B NPUNOXKEHUN b.

2 HopMmaTtuBHbIE CCbINKK

B HacToALleM cTaHAapTe MCMO/b30BaHbl CCbINKW Ha CnefytoLime cTaHaapTbl:

rocT
rocT
rocTt
rocTt
rocT
rocT
rocTt
rocTt
rocT
rocT
FOCT
rocTt

177—88 Bopopofga nepekucb. TexHnyeckune ycnosus

546—2001 Katogbl mMefHble. TeXHUYeCKMe yCnosus

859-2001 Megb. Mapku

2603—79 ALETOH. TexHN4YecKune ycnosus

3118—77 Kucnota consHasa. TeXHU4YecKne ycrnoBus

4145—74 Kanuii cepHOKMUCbIA. TeXHUYEeCcKMe yCnoBus

4199—76 Hatpuit TeTpabopHOKMC/bIA 10-BOAHBIA. TEXHUYECKUE YCNOBUS
4202—75 Kanwnit iiogHOBaTOKNCbINA. TeXHUYECKUe yCIoBums

4232—74 Kanuit iogucTblii. TexXHUYeckue ycnosus

4234—77 Kanuii XnopucTblii. TeXHWYECKMe YCNoBmA

4328—77 Hatpua rugpookucb. TexHuyeckue ycnosus

5583—78 (MCO 2046—73) Kucnopog razoo6pasHblii TEXHUYECKUIA N MeAULNHCKNIA. TeXHU-

Yeckune ycnosusa

rocT
rocTt
rocT
rocT
rocTt
rocT
rocTt

9147—80 TMocyga v obopyzpoBaHve nabopaTopHble aptoposble. TEXHUYECKME YCOBUS
10163—76 Kpaxman pacTBOPUMBIA. TeXHUYECKME YCNOBMA

13610—79 >Keneso KapboHW/IbHOE PaAMOTEXHUYECKOE. TeXHUYEeCKMe yCnoBus

14261—77 Kwncnota consHas 0co60i YnMcToTbl. TeXHUYECKME YCnoBus

16539—79 Megu (I1) okcnpg. TexHUYeCKne ycnoBums

20490—75 Kanuii mapraHL0BOKUC/bIA. TEXHUYECKME YCNOBUA

24363—80 Kanusa rmgpookuch. TexHUYeckne ycnosus

M3gaHue ouumanibHoe
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FOCT 25336—82 MMocyaa 1 06opyaoBaHMe 1abopaTopHbIe CTEKAHHbIE. TUMbl, OCHOBHbIE NapameT-
pbl 1 pasmepsl

FOCT 28473—90 UyryH, cTaslb, heppocnnasbl, XpOM, MapraHel, Metanamuyeckve. Oblwme Tpebosa-
HMS K MeToAam aHanusa

3 06wume TpeboBaHMsA

O6buime TpeboBaHMA K MeTofaMm aHanmsa —no FOCT 28473.
4 TUTPHMETPUYECKUIA Moana-iAofaTHbIA MeTogd onpeaeneHns cepobl

4.1 CywHOCTb MeToMa

MeToj OCHOBaH Ha CXXWraHUM HaBecKu CTaiM B TOKe Kucnopoga npu Temnepartype 1300—1400 *C B
MPUCYTCTBUM N/ABHS C MOCeAyoLMM MOTIOLLEHNEM CEPHUCTOTO rasa BOZON © TUTPOBaHWEM 06pasyto-
LLIeiACA CePHUCTOMN KUCMOTbl TUTPOBAaHHLIM PacTBOPOM CMECU MOAHOBATOKMCIONO Kains 1 NOAUCTOr0 Kanus
B NPUCYTCTBUM MHAMKATOPA Kpaxmana.

4.2 Annapatypa

YCcTaHOBKa AN TUTPUMETPUYECKOrO Moana-ogaTHOro mMeTtofa onpepdeneHus cepbl (PUCYHOK 1)
COCTOMT U3 6a1/1I0HA C KUC/TIOPOAOM WM KUCIOPOA0NpoBoaa /, CHabXeHHOro peAyKUUOHMNbIM BEHTUIEM 1
MaHOMETPOM [/ MyCKa W perynmpoBaHvs ToKa KUCMOPOAA; CKNSHKM THLLEHKO 2, cofepxalleli pacTBop
MapraHuoBokucnoro katus 40 r/gM5B pacTBope rMAPOOKMCK KaTHS mau Hatpus 400 r/am3; cyLnnbHoM
KOMOHKW 3, 3aM0/IHEHHO B HUXXHEN YacTW HATPOHHOWM U3BECTLIO MM HATPOHHBLIM acbecToM (ackapurom),
a B BEPXHEN YaCT —X/I0PHOKMCABIM MarHueMm, 418 O4YUCTKM KUCNOPOAa CyXuM CrocoboM; poTameTpa uam
rasoBoro cueTymka 4; AByXxX040BOro KpaHa 5: OFHeYrnopHOi MyIMTOKPEMHE3EMUCTON TPYOKU 6 BHYTPEH-
HUM AnameTpom 18—22 MM v ganHoli 650—800 MM, KOHLbI KOTOPO# JO/MKHBI BbICTY MaTh U3 NeYn He MeHee
yem Ha 200 MM C KaXK[oi CTOpPOHbI. TpyOKy 3aKpblBalOT MeTa/lIMYECKMM 3aTBOPaMM UM XOPOLUO Mof0-
FHaHHBIMW PE3VHOBLIMM NPO6KamMW C OTBEPCTUAMMW, B KOTOpble BCTaBAAT CTEKSAHHbIE TPYOKM Ans
NOLK/OYEHUS COEAVNHUTENbHBIX TPYOOK. s npefoTBpalleHns 06ropaHHs pe3vHOBbIX NPO6GOK WX BHYT-
PEHHIOK MOBEPXHOCTL 3aKPbIBAKOT ac6ECTOBbLIMU NPOKIaAKaMM, HAAETbIMU Ha KOHLbI CTEKNSAHHbIX TPYOOK.

UTo6bl yaanuTb MPUMECh Cepbl N3 OTHEYNOPHOW TpybKu, ee nepef paboToil NPOKanuBaldT Npu paboueii
TemnepaType No BCeii AnHe B TpybuaToi neun 7, obecneunBarolLLeil TeMnepaTypHblid Harpes fo 1400 “C;
TepMonapbl C Perynsatopom A ans perynmpoBaHus Temnepatypbl neuun; (apdopoBoli HernasypoBaHHOM
nogoykn 9no FOCT 9147. npefHa3HaYeHHOW ATA CKMIaHMA HABECKU W BbIAEPXXMBAIOLLE TeMnepaTy py
[0 1400 "C. Mepeg paboToii NOA0YKY NPOKaNMBalOT NpU paboyelt TeMmnepaType B TOKe K1C0pOAa N XpaHsT
B aKcmkaTope no MTOCT 25336. LM KPbILWKKU 3KCMKATOpa HE [OMKEH MOKPbLIBATLCA CMa3blBatOLLMU
BelecTBaMy; TpaHcdopmaTopa 10405 perynvpoBaHus paboyero HampsKeHUs neyn; CTeKNSHHOW Tpy6oKu
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W ¢ paclumpeHvem van XnopKanbLmeBol TPYOKK, 3an0NHEHHOW CTEKAAHHON MAM 06blYHON BaToi, Ans
OYNCTKM CMECH ra3oB, BbIXOAALMX W3 Meun, OT MeXaHNYECKUX MpUMeceil, 06pasytoLmnxcs Npyu CXMraHum
HaBeCKM 1 YHOCUMbIX W3 NeYn TOKOM KMCNoPOo4a; KpaHa 12, MukpobiopeTkn 13 unmn 6ropeTku BMecTUMOC-
Tolo 25 cM3, cofepxalleii TUTPOBaHHbIA pacTBop WOAMA-/oAaTa Kanus; NOrnoTWTenbHOro cocyga 14,
KOHTPO/ILHOTO cocyfja CpaBHeHus /5.

MornoTUTeNbHbIA CcoCy, COCTOMT W3 [BYX

CTEKNAHHBIX COCYAO0B (PUCYHOK 2), COeAMHEHHbIX
[BYMA CTEKNAHHbIMM Nanoykamun. B cocyge 1 npo-
TeKaeT MpoLecc MNOrnoweHns U TUTPOBaHUA ABY-
OKWCW Cepbl, B COCYAe 2 Haxo4uTcsa pacTBop
CpaBHeHWsA AN KOHTPONA OKpacKu pactsopa BO
Bpems TUTpoBaHWsA. B cocyp / BnasHa M-o6pasHas
CTeKNAHHasA Tpybka AnameTpoM 7 MM, OKaH4MBalo-
ascs 6apboTepomM C NOMNaBKOM, Yepe3 KOTOpbIN B
NOrNOTUTENbHbIA COCy MOCTYNalT ra3oobpasHble
NPOAYKTbI TOpeHus, obpasylolmecs B pesynbTare
CXKUFaHMA HaBeCkU. B HWXHel yacTu cocyga ume-
eTca KpaH [/19 CfiMBa pacTBopa.

[onyckaeTcqd MNpUMeHeHWe MOrnoTUTENbHON
A4eiiku apyroin gopmbl 6e3 cocyfa cpaBHeHUS.

KproUoK, ¢ MOMOLLbI0 KOTOPOTrO /I004KN BBO-

[T B TPYOKY ANA CKUraHWs M U3BNEKAIOT U3 Hee,
M3rOTOBASIOT U3 )XXapPOMPOYHOI HU3KOYTIEPOAUCTON
MPOBO/MOKN KBaApaTHOro Wian KPYrioro CeUeHuns co
CTOPOHOI KBagpata Wan uameTpoMm OT 3 40 5 MM
1 anvHoi ot 500 go 600 Mm.

4.3 PeaKTuBbl 1 pacTBOpbI

Kwucnopog uuctotoil He meHee 99.0 % no
FOCT 5583.

Kucnota conaHas no [OCT 3118 wnu
FOCT 14261.

Kanua rugpookuce no FOCT 24363 wnun Ha-

Tpua rugpookucs no NOCT 4328.

Kanmin mapraHuosokucnbiin no FOCT 20490,
pacTtBop 40 r/gmM3 B pacTBOpe rMAPOOKMCU Kanus
400 r/gv*: 40 r MapraHLo0BOKNCNOr0 Kaaus pacTBo-
psAoT npy HarpesaHuy B 700—800 cm3Bogbl. MNocne
oxNlaxaeHna B pacTeop fo6asnatoT 400 r ruapooKu-
cV Kanua v pasbasnsatoT Bogol fo 1000 cm3 PacTBop fO/MKEH ObiTb CBEXENPUTOTOBNEHHbIM.

MarHuii XxnopHOKUCbIA 6e3BOAHBIV (AHTUAPOH).

Kanwnit iiogHoBaTokucnblii no FOCT 4202.

Kanwii nogncToiin no MTOCT 4232

Kanuin inognp-iopat, TuTposBaHHbI pacteop: 0,111 r wnogHoBaTokucnoro kanus, 15 r inogucrtoro
kanua n 0,4 1 rmapara OKMCK Kanua NoMeLLaroT B CTakaH BMeCTUMOCTbI0 250 cm3u pactsopstoT B 100 cm3
BOfbl. PacTBOp NepeHOCAT B MepHyk Konby BmecTumocTbto 1000 cM3, [ONMBalOT A0 METKM BOZOW U
nepemeLLIMBatoT. PacTBOp XPaHAT B CK/ISHKE M3 TEMHOrO CTeKna.

1cm3pacteopa cooTtBetcTByeT 0,00005 r cepbl. [N onpefeneHns cepbl B matepuanax, cofepxatymx
meHee 0,020 % cepbl, TUTPOBaHHbIV PacTBOp pa3baBnsAloT B cOOTHOWweHMAX 1:1, 1:4. 1:6.

Kpaxman pactBopumbliii no FOCT 10163.

PacTBOop MaccoBoil koHueHTpauumn 0,5 r/am3: 0,5 r pacTBOPMMOro Kpaxmana pactuparoT B (ap-
thoposoin cTynke ¢ 50 cM3 BOAbI U CYCMEH3WIO0 BNMBAKOT TOHKOM cTpyeil B 950 cm3 kunswein sogbl. K
noflyYeHHOMY pacTBOpy NpuanBatoT 15cM3CcONSAHON KNCAOTbI, OXaXAA0T Y NPUMBAOT HEGObLIMMU
nopuusaMn Mpu nepeMellMBaHNM pacTBOp MoAuAa-iiogata Ao nonyyeHus 6nefHO-ronyboii OKpacku
pacTsopa.

MnasHu: mefp metannuueckad no FOCT 546 uam TOCT 859; okuch meam no MOCT 16539. oc.u;
Xene3o Kap6oHWNbHOe pagmoTexHuyeckoe no MOCT 13610.

[JonyckaeTcs NpMMeHeHVe B Ka4ecTBe MNJaBHA NMATUOKUCK BaHafus.
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4.4 TloarotoBKa K aHansy

[na npuBeaeHns yctaHoBKM (pUCYHOK 1) B paboyee COCTOSHUE KOHLbl OFHEYNOPHOW MY/TMTOKpPEM-
HE3eMUCTON TPY6KM 3aKpbIBAKOT META/IIMYECKMM 3aTBOPOM W/IM PE3UHOBLIMW NPO6GKaMmn CO BCTaBIEHHbIMU
B HUX CTEKNSHHLIMW UM METANINYECKUMUN HEKOPPOAMPYIOLMMN TpyOKaMn. 3aTemM OAUH KOHeL, TPy6Ku
COEAMHSAKT C NMOMOLLbIO PE3MHOBOTO LUMaHra ¢ 6ai/10HOM, COAEPXaLLMM KUC0pPOA, WK KUCI0pOAoNnpo-
BOZOM Yepe3 NOr/I0TUTE/bHbIE CKSHKMN A1 O4UCTKM KUCNOPOZAA, @ BTOPO — C NOTA0TUTE/bHBIM COCYLOM.
CoefiJMHeHNs [O/MKHbI ObITb, MO BO3MOXHOCTW, KOPOTKMMU. [Mocne atoro B 06a cocyfa NpuavsatoT no
50—K0Ocm3 pacTBopa Kpaxmana 651efjHO-rofly60ii okpacku. [ponyckatoT TOK KUC0poda CO CKOPOCTbHO
2 AMYMUH. Ecnm KpaxmasnbHblli pacTBOpP B MOrNOTUTENbHOM cocyfe uvepe3 3—4 MUH obecuBeTuTCs (4TO
yKa3blBaeT Ha BbifeneHve u3 apgoposoii TPyOKM ra3os, BOCCTaHaBMBAIOLLMX pacTBOP MOAHOBATMUCTONO
Kanus), To, He NpekpaLas ToKa KUCNopoaa, K norfoTUTeNsHOMY pacTBOpY NPUAKBAIOT 13 BHOPETKN pacTBop
0HOBATOKMCNOr0 Kanua 0 TeX Mop, MoKa WMHTEHCMBHOCTb OKpacku pacTBopa B MOMIOTUTENILHOM U
KOHTPONIbHOM cOCyfjax He BGyfeT O4VHAKOBOWA.

Y4acToK CUCTEMbI MeXay TPYOKOW CXKMUraHWs 1 NOFN0TUTENbHBIM COCYAOM AOMKEH ObITb CyXUM.

[na npoBepku yCTaHOBKM Ha FepMETMYHOCTb 3aKpbIBatOT KpaH 12 1 MoAarT B CUCTEMY KWCNOPOA,.
YCTaHOBKa repMeTuyHa, eciiv B CKNSIHKE 2 Yepe3 HEKOTOpPOe BPems MPeKpaTUTCa NOsBEHWE Ny3blpbKOB
rasa. B npoTMBHOM cny4ae YCTaHOBKY CneflyeT pa3o6pathb, CTEK/IAHHbIE YaCTU U COEAUHUTENbHbIE TPYOKU
NpoBepuUTb, KpaHbl NPOTEPETh, CMasaTb Ba3e/IMHOM ¥ BHOBb MPOBEPUTbL YCTAHOBKY Ha FepMETUYHOCTb.

Mepepn, Hauyanom paboThl, a TakXkKe MOCMe 3aMeHbl TPYOOK CXKMraloT 4Be-TPU NPOU3BOJIbHbIE HABECKM
cTanu.

4.5 TlpoBepaeHune aHanmsa

45.1 B 3aBMCMMOCTY OT MacCOBOi 40N CEPbl B aHaNIM3MPyeMoii Npobe 6epyT HaBECKY B KOIMYECTBE,
npuBeAeHHOM B Tabnuue 1

Tab6bn nHa 1

MaccoBasi fjorm cepbl. % Macca HaHcCKW. T
Ot 0.002 po 0.050 BKtOY. 1,0
Cs. 0.0500 * 0.100 - 0.5
¢« 0.100 » 0.400 » 0,2

4.5.2 Hasecky CTanu MoMeLLatoT B NPOoKaneHHyo haphopoByto NOA0YKY M NpubaBnaoT paBHOMep-
HbIM C/I0eM 1T MeAn UM OKUCW Meay MpW aHanv3e NernpoBaHHbIX cTaneld. MNpu aHannse BbICOKONErnpo-
BaHHbIX CTafieil npubaBnstoT 1,5 r cmecn nnaBHel, COCTOALLEA M3 XKenesa v Megn WAM Xenesa U OKUCK
Mefin, B 060MX Cnyyasx B COOTHOLIEHUN 1:2.

3akpbIBalOT KpaHbl 5 1 12. JIOf0UKY C HaBeCKOV Mpobbl W NiaBHEM NOMELLAOT B Hanbosiee HarpeTyro
yacTb TPYOKM, KOTOPYHO BbICTPO 3aKPbIBAIOT METaNNMYeCKUM 3aTBOPOM WM pPe3nHOBONV NPOGKON, 3aTem
OCTOPOXXHO OTKPbIBAKOT KpaH 5 1 NOJatoT KUCNOPO[ B MeYb CO CKOPOCTbIO 2 AM3.MUN. AHANU3NPYEMYIO
npo6y BblAePXMBAIOT NOJ faBneHnem B TedeHue 20 C, OTKPbIBAIOT OCTOPOXHO KpaH 12 1 mopjatoT ras B
NOrnoTUTENbHBIV COCYA.

B npouecce ropeHnst HaBeCKn HeobXxoAMMO BeCTU HabMofeHMe 3a U3MEHEHMEM OKpacKM pacTsopa B
MorfoTUTENIbHOM COCYfle, B KOTOPOM MPOWCXOAMT MOT/IOLEHVE OKWC/IOB cepbl. Bo Bpemsa cxuraHus
HaBeCKM OKpacka pacTBopa B MOrMOTUTENbHOM COCYfe LO/MKHa ObiTb BCe BpeMs O/IM3KOA K oKpacke
pactBopa B KOHTPO/IbHOM cocyfe. 15 3TOro K pacTsopy B NOrnoTUTENIbHOM cocyfe (Mo Mepe yMeHbLUeHus
HITEHCMLLOCTN OKpackKW) J06aBnstoT M3 GIOPETKM MO Kanisam pacTBop MOLHOBATOKHENOrO Kasus.

TWTpOBaHME CUMTAIOT 3aKOHYEHHbIM, KOrfja TITEHCMBHOCTbL OKPacku pacTBOPOB B 060MX COCyfax
6yaeT 0AMHaKoBOW. MpofoMmKMNTENbHOCTb N3MEPEHNS (CXKUTaHUA HaBECKW MeTanna) —3 MUH.

4.5.3 [ina npoBepKu MOMIHOTbI CropaHua HaBeCKW KUCIOPOZ NpoAo/KatT nogasarb B TedeHue 30 C.
ECnM MHTEHCMBHOCTL OKPACKM pacTBopa He YMEHbLUAeTCs, OnpefesieHne CUMTa0T 3aKOHYeHHbIM. ocne
CKUFaHWs aHanM3upyemoil npobbl NOLOYKY W3BMEKAOT U3 MeYM KPHOUKOM, MOr0TUTENbHbIA pacTBOp
CNMBAOT M3 COCYAa M NMPOMbIBAIOT COCY/ BOAOMN.

45.4 [na BHECEHUS COOTBETCTBYHOLUE/ MOMPaBKM B pe3ynbTaT aHaim3a MPOBOAST KOHTPO/bHbIN
OrbIT.

4.6 O6paboTKa pesynbLTaToOB

4.6.1 MaccoByto fonto cepbl X. %, BbIMUCAAOT No (opmyne
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allL-L 1l ioo, o)
T

rge T—o6bem pacTBopa WiO4HOBATOKMCIOrO Kanus, U3pacxofoBaHHbIli Ha TUTPOBaHWE pacTBOpa aHa -
31Mpyemoro o6pasHa, cm3;
Y, —o06bem pacTBopa NOAHOBATOKMCIOMO Kanus, M3pacxofoBaHHbIN Ha TUTPOBaHMe pacTBopa B KOH-
TPO/IbLHOM OMbITE, CM3;
T —mMaccoBasi KOHLEHTpaums pacTBopa oAHOBATOKMUCIONO Kanus, r/cm’ cepbl;
m —mMacca HaBeCcku aHanusnpyemoro obpasua, r.

4.6.2 MaccoByto KOHLEHTpaLuio pacTBopa MOAHOBATOKMCAOrO Kana yYCTaHaB/IMBAIOT N0 CTaH4apT-
HOMY 06pasLy cTanu, 611M3KOMY M0 XMMWUYECKOMY COCTaBy M MacCOBOIA 40/e Cepbl K aHAN3MPYeMOiA CTasn,
B COOTBETCTBUM C 4.5.

4.6.3 MaccoByt0 KOHLEHTpaLMI0 pacTBOpa Mo4HOBATOKMCAOrO Kanns T, r/cM-' cepbl, BBIYUCASIOT MO
thopmyne

T*iV- W) 100 *

roe Ccr—maccoBas 10119 cepbl B CTaHAapTHOM o6paste, %\
m —macca HaBeCKu CTaHfapTHOro obpasua, r;
Y—o06bem pacTBopa MOLHOBATOKMCIONO Kanus, M3pacxXofoBaHHbI Ha TUTPOBaHWE pacTBopa CTaH-
[apTHoro obpasua, cM*;
Y, —06bem pacTBopa MOAHOBATOKMCIOIO Kanus, M3pacxofoBaHHbI Ha TMTPOBaHWe pacTBopa B
KOHTPO/IbHOM OnbITe, CMS
4.6.4 HopMbl TOYHOCTM W HOPMATWMBbI KOHTPOMAS TOYHOCTW ONpefeneHns MaccoBOW A0 cepbl
npvBedeHbl B Tabnuue 2.

Tabnuua?2

[lonycKaemoe pacxoxpaeHue, %

Morpciuroc: 1 [ABYX CpeAHuX pe XynbIBTOB
Maccons gonsa cepbl. % pesynbTata perynbinron aHanusa
aHanusa n. % napanﬂ':g:wux napanrﬁ:;bnux aHanusa, cTaHAapTHOro
onpeaeneHunii rf.  onpegeneHnin ¢ * BLIMONTHEHHbIX o6pasua v
B pa inwum MNbIX AnecronaMuoro
ycaoumnax d K 3HaueHus i
Or 0,001 g0 0.002 sxnw . 0,0008 0,0008 0,0010 0.0010 0.0005
Cs. 0.002 - 0.005 0.0012 0.0012 0.0015 0.0015 0,0008
~ 0.005 » 0,010 ~ 0.0016 0,0017 0,0020 0.0020 0,0010
0.010 - 0.020 . 0.0024 0,0025 0.0030 0,0030 0,0016
0.020 » 0.050 w 0.004 0,004 0,005 0.005 0.003
0,050 . 0,100 - 0.006 0.007 0,008 0.008 0,004
-~ 0.100 - 0,200 - 0.010 0,010 0,012 0.012 0.006
~ 0.200 ~ 0,500 = 0.016 0,017 0.020 0,020 0.010

5 TeTpabopaTHbIil MeTO4 onpefeneHns cepsbl

5.1 CyuwHocTb MeTona

MeToj OoCcHOBaH Ha CXXMraHUW HaBeCcKW CTasuv B TOKe Kucnopoga npy 1300—1400 “C B npucyTCTBUN
MNasHs C NOCNEAYOLWMM MOT/IOWEHNEM CEPHUCTOrO ras3a OKUC/AKOLWMM pacTBOPOM, COCTOALLUM U3 Cep-
HOKMCNOro Kanua un nepekucn sogopofa. OOpasyloLLytoCs CEPHYIO KUCNOTY OTTUTPOBbLIBAIOT PacTBOPOM
TeTpabopaTta HaTpus B MPUCYTCTBUU CMECU UHMKATOPOB METWU/IOBOrO KPACHOr0 M METU/IEHOBOIO CUHETO.

5.2 Annaparypa

YcTaHOBKa /1 OnpefeneHns cepbl TeTpabopaTnbiM MeTogoM (PUCYHOK 3) cocTouT 3 6annoHa c
KMCNOPOAOM WU KUCNOPOA0NPOBOAa /, CHabXEeHHOro peAyKLMOHHbIM BEHTUEM Y1 MaHOMETPOM /151 MyCKa
1 perynmpoBaHns ToKa KMCnopoaa; CKNSHKM TULLEHKO 2, cofepKallleil pacTBOp MapraHL0BOKMCIOr0 Kaus
40 r/pm3 B pactBope rugpookucy Hatpus 400 r/aml1; cylIMNbHOW KOMOHKW 3, 3aM0/IHEHHOW B HUXXHEl
YacTW HATPOHHOM U3BECTbIO MM HATPOHHBLIM acbecToM (AaCKapHTOM), @ B BEPXHEW YacTh —X/I0PHOKUC/IbIM
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PUCYHOK 3 — YCTaHOBKa ANs OnpedefieHnsi MacCoBOi 0N cepbl rerpaopaTHbIM MeTOL0M

MarHvem, 418 OYUCTKM KUCopOoJa CyxXMM Cnocobom; poTtameTpa 4 And M3MEpeHUs pacxofa KUCnopoaa;
TPEXXOA0BOr0 KpaHa 5 Ana mycka KMCnopoga B NOrNOTWUTENbHbIA COCYA Yepe3 Mevb WM MUHYS MNeyb;
OFHEYMNopHON MYNIMTOKPEMHE3EMUCTON TPY6KM 6 BHYTPEHHMM gvameTpoM 18—20 mm u gavHoi 650—
800 MM, npefHa3HaYeHHON ANs CKUraHna HaBecku. KoHLbl TPyOKM JOMKHbI BbICTYNaTh U3 MeYn He MeHee
yeM Ha 200 MM C KaXXfol CTOPOHbI. TPyOKy 3aKpblBalOT MeTa/IMYECKUMU 3aTBOPAMU MM XOPOLLO NOJ0-
FHaHHbIMWU Pe3NHOBLIMM MPOBGKaMU C OTBEPCTUAMM, B KOTOPble BCTAaBNAIOT CTEK/SAHHble TPYOKWU Ans
NOAK/IOYEHUA COEANHUTENBHBIX TPYOOK. Ana npefoTepalleHns 06ropaHHs pesvHOBbIX NPOBGOK WX BHYT-
PEHHIOK0 NMOBEPXHOCTb 3aKPbIBAIOT aC6eCTOBLIMM NPOKIaAKaMU, HALEeTbIMU Ha KOHLbI CTEKNSAHHbIX TPYOOK.
UT006bl YaanuTb NPUMECh Cepbl M3 OrHEYMOPHON TpyOKK, ee nepefd paboToin MpokanuBakoT npu paboueit
TemnepaType N0 BCei AMHe B TpybuaToil meun 7, obecneymBaroLLeil TeMnepaTypHblii Harpes o 1400 "C;
Tepmonapbl C PerynsTopom 8 Ans perynmpoBaHusa TemnepaTypbl nedu GaphopoBoit n0A04KM 9 no
FOCT 9147, npeAHa3HAYEHHOW 418 CKUTaHWs HaBeCKU W BbiAepXuBaloLleli Temnepatypy go 1400°C.
Mepen paboToil NOAOYKM MPOKanMBalOT B TOKe Kucnopoga nmpu paboueid Temnepatype. s XpaHeHWs
NPOKaNeHHbIX NI0A0YEK UCMONb3YIOT akcukaTop no MTOCT 25336. wng KpbILWKW KOTOPOro He AOMIXEH
NMOKPbIBATLCA CMa3blBaOLLMMIK BellecTBamu: TpaHcdopmatopa 10X TS perynnmpoBaHus HanpsXKeHns neuyu;
CTEKNAHHOW TPY6KM //, 3aNONHEHHON CTEKI0BAaTO, ATH OUMCTKM CMECU ra30B OT OKMC/OB, 06pasyroLLMXCcs
npu CKUraHuu; KpaHa !2 ATA M301MPOBaHWA Neun OT MOrNOTUTENbHOTO COCYfia; MUKPOGIopeTKn /X
nornoTUTENbHOro cocyda 14: cocypa cpaBHeHMsi 15: 6apboTaxHO Tpy6ku 16; pe3nHoBoi Tpybku /7ans
nojauun kucnopoga yepes 6ap60TaxKHyto Tpy6Ky B MOTIOTUTENbHBIA COCYA, MUHYS MeYb.

CoefiMHeHNS MeXay OTAe/bHbIMU YacTAMU YCTAHOBKM LO/KHbI ObITb KOPOTKUMM.

KproyoK, € NMOMOLLbI0 KOTOPOro N1004KN BBOAAT B TPYOKY ATA CKMraHWUs W U3BNEKaloT U3 Hee,
M3rOTOBASIOT M3 XKaponpoUHOW HU3KOYT/NepOAHETON MPOBOMOKN KBALPATHOTO WM KPYIOr0 CeYeHWs Co
CTOpPOHON KBajpaTta uan gmameTpom oT 3 Ao 5 MM, anuHoli ot 500 go 600 mm.

5.3 PeakTuBbl 1 pacTBopbI

Kucnopog unctoToil He meHee 99,0 % no MTOCT 5583.

MarHuii XNOPHOKUCAbI 6e3BOAHbINA (aHTMAPOH).

Kanuii mapraHuoBokucsbiii no FTOCT 20490. pacteop 40 r/gM3 B pacTBope rMApOOKMCK HaTpus
400 r/gm3: 40 r MapraHLUOBOKUCIONO Kaivs pacTBOPSAOT npu HarpesaHun B 700—800 cm3 Bogbl. Mocne
oXNaxaeHus B pacTeop f4o6asnsoT 400 r ruapookucy HaTpus v pasdasnstoT Bogoin 4o 1000 cm3. Pacteop
[O/MKeH BOblTb CBEXENPUTOTOBEHHbIM.

Kanbumii xnopucTblii 6e3BogHblli no FTOCT 4234.

Kanwuii cepHokucnbiii no FTOCT 4145,

Bopopoga nepekucs no NOCT 177, pacteop 300 r/gm3.

MornoTuTensHbIA pacTBOp: 5 I CEPHOKMCNON0 Kanus pacteopsaoT B 300 cm3npesBapuTe/ibHO MPOKU-
NAYEHHON 1 OXNaXKAEHHOW BOAbl, A06aBnAT 100 cm3pacTBOpa Nepekncn Bogopoda 1 4oBoasAT Ao 2500 cm3
BOLOM, NpeABapuTeNlbHO NPOKUMAYEHHOW W OXNaXAEHHOIA.

MeTunoBbiit kpacHblid (C,,HuO>NjNa).

MeTtunneHosblii cuHnid (C,fIH|XN,SCI 3H:0). pactsop | r/gm3
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Cmecb nHamkatopos: 0.1 r MeTWUI0BOrO KpPacHOro pacTBOPAOT MpY MepeMeLlBaHUMN W HarpesaHuu
B 300 cM' 3TMNOBOrO CNMpTa U cMeLwwnBaroT ¢ 50 cM* pacTBopa METU/IEHOBOIO CUHETO.

Hatpuii 10-BogHbIvi TeTpabopHokucnblid (Na2B40 7 10H20) no FOCT 4199. TUTPOBaHHLIA pacTBOp:
1,1 S94 r TeTpabopaTa HaTpusi PacTBOPSANT B NpPeABapuTE/IbHO MPOKWUMAYEHHON BOAE B MEPHOW Konbe
BMeCTMMOCTbH 2000 cm'. 3TOI e BOAOI [ONMBAOT KOGy O METKM M PacTBOp MepeMeLLvBaoT.

1cm' pacteopa cooTeetcTByeT 0,00005 r cepbl.

AT onpefeneHns cepbl B MaTepuanax, cogepxawiux meHee 0,020 % cepbl, TUTPOBaHHbI pacTBop
pa36aBnatoT B COOTHOWEHMKN 11

MnaBHK: >xene3o Kapb6oHWAbHOE pagmoTexHuuyeckoe no MOCT 13610. mefb MeTanaMyeckas no
FOCT 546 nnn TOCT 859. okuck meam no NOCT  16539.

5.4 TMogrotoBka K aHanusy

Aua nprBeAeHUst YCTaHOBKM (PUCYHOK 3) B pabouee COCTOSIHUE KOHLLbl OFHEYMOPHOW MY//TMTOKPEM-
He3eMMUCTON TPYOKM 3aKpbIBalOT METa//IMYECKUM 3aTBOPOM M/ PE3MHOBLIMU NMPOGKaXxLU CO BCTaBMEHHLIMU
B HUX CTEKNAAHHBIMW UM METaNIMYECKVMU HEKOPPOAMPYKMUHMK Tpy6kamu. OanH KoHeL, TPY6Ku coefu-
HAKOT C MOMOLLbIO PE3MHOBOrO LWAaHra ¢ 6annoHoOM, CofepXaliyM K1Cnopos, 4epes MorfoTUTeNbHble
CKNAHKMN 419 OYUCTKM KUCNOPOAA, & BTOPOV —C MOrA0TUTE/NbHBIM COCYLOM.

Meub HarpesatoT 40 1300—1400°C. OTKpbIBAOT 6aNNOH C KWACMOPOAOM M MPOMNYCKAKT ero uyepes
neyb B NOTMOTUTENbHbLIA COCYA CO CKOPOCTbIO 1,2 AM'/MWUH MO poTameTpy.

3aTem B MOrNOTWUTENbHbIA cocyd 14 HanmBatoT 50 cM' MOrNOTUTENLHOrO pacTBopa M 5—6 Kanenb
CMECH MHAMKATOPOB. PacTBOp HEWTPaIM3YIOT HECKO/IbKMMM Kan/siMu TUTPOBAHHOIO pacTBOpa TeTpabopata
HaTpua L0 NOMyYeHUs YCTOMYMBOW CBET/IO-3e/IEHOM OKpacku pacTeopa.

Bo Bpemsi HelTpanusaymun nornoTUTeNbHOTO PacTBoOpa KMCNOPOA MPOMYCKAloT Yepes neyb B norno-
TUTENbHBIV cocys,.

fluq NPOBEPKM YCTAHOBKM Ha FepMETUYHOCTb Meped HauyasoM aHain3a CKUratoT [Be-TPU HaBEeCKM
CTaHfapTHOro obpasua cTanu B MPUCYTCTBUM NiaBHA no 5.5.

flun BHeCeHMs COOTBETCTBYIOLLEA NOMpaBKM B pe3y/nbTaTl aHanusa nNpobbl HEO6XOAMMO MPOBECTU
KOHTPO/IbHBIV OMbIT NYTEM CKMraHMa [BYX HaBECOK NNaBHS.

5.5 lMpoBeaeHne aHanmsa

B 3aBMCMMOCTM OT MaccoBoW J0nn cepbl GepyT HaBecKy' B KOMMYeCTBe, NpuUBeLeHHOM B Tabnuue 1

Hasecky cTaTy MomeLLatOT B MPOKaJeHHY (hapopoByIO NOAOYKY W MOKPLIBAIOT PaBHOMEPHbLIM
cnoem 1r Meay unm OKUCKU Mey npu aHanuse NermpoBaHHbIX ctaTeit. MNpu aHanmn3se BbICOKONErMPOBaHHbIX
cTaneil NpuMeHsOT 1,5 r cMecu nnaBHeid, COCTOALLEN W3 Xenesa U Meau WK >Kenesa W OKUCKM Meaw, B
060MX Cny4asx B COOTHOLWEHUN 1:2.

3aKpbIBatOT KpaH 12 (pucyHOK 3). cOoeAMHAOWMIA MeYvb ¢ nornoTuTenbHbiM cocygom N. KpaH 5
noBOpPaYMBalOT B MONOXKEHMWE, NP KOTOPOM KUCNOPOZ NOCTYNaeT B NOrNOTUTENbHBIN COCY[ Yepes TpyoKy
17, MUHYA neub.

OTkpbIBatOT (hapdoposyto TPYOKY M NOMELLAIOT OA0UKY C HaBECKO MeTaTna 1 niaBHeM B Havnbonee
HarpeTyt 4YacTb (haphopoBoil TPyOKM, KOTOPYHO 3aKpblBAlOT METaN/IMYecKUM 3aTBOPOM WM Pe3VHOBOIA
NPo6KOI 1 HarpeBaroT HaBecKy' mMeTaTna npyu 1300—1400 C B TeyeHue | MuH 6e3 goctyna Kucnopoga. Bo
BpemMs HarpesBaHua obpasua ras fo/mkeH 6apboTMpoBaTb B NOrNOTUTENBHOM COCyfie, YTO6bl He JonyCTUTb
3acacbiBaHVNs pacTBopa B 6apboTaxHyl Tpybky. lMoBopaumBalOT KpaH 5 B MOMOXEHMWe, NP KOTOPOM
KUCNOPOA NOCTyNaeT B Meyb, 3aTeM ObICTPO OTKPLIBAKT KpaH 12 v OXKWraloT HaBeCKy MeTalina B TOKe
Kvcnopoga B TedeHne 3 MUH.

O6pa3sytoLLascs npu 3ToM [iBYOKWCb CEPbI MOT/IOLWAETCA NOrIOTUTEIbHBIM PACTBOPOM C 06pa30BaHu-
eM CepHOI KMCMOTbI, B pe3y/bTaTe Yero NMPOMCXOANT M3MEHEHNEe OKPacku pacTBopa W3 CBETNO-3e/eHON B
Ma/IMHOBYIO. V13 6IOpeTKM NMpuaMBatoT MO KanisMm pacTBop TeTpabopaTa HaTpWs 40 NOMYYEHWUs YCTOWYMBON
CBET/I0-3e/1eHOW OKpacku. TUTpOBaHWe CUMTAETCSA 3aKOHUYEHHbIM, KOTfia MHTEHCUBHOCTb OKPacku pacTeopa
He OyfieT MeHATbCA B TedeHne 1 MyH.

MpekpawaoT nogayvy Kucaopoga B nedb. A4s aTOro NepekpbiBatoT KpaH 12 1 6bICTPO NOBOpaunBaloT
KpaH 5 B NOMOXeHWe, Npyv KOTOPOM KUCAOPOA NOCTyMmaeT B MOFNOTUTENbHLIA COCYA, MWHYS Medb, U
M3BNEKAKOT NI0J04KY U3 TPYOKMU.

Y4acToK CUCTeMbl MeXZy TPYOKOW CXMUraHUs 1 NOrnoTUTENbHbIM COCY0M [OMKEH ObITb CYXUM: /1A
HafleXXHOCTW nepef, HavyasoM paboTbl ero NPOMbIBalOT 3TUIOBLIM CIUPTOM U 3(hMPOM.

HegonycTumo 3acacbiBaHvie MOrn0TUTeNbHOIO pacTeopa B 6apboTaxHy0 Tpyoky 16.

Ecnm B mpouecce CXuraHus HaBeCKW MeTaifia WM B MOMEHT MepeKNtOYeHUs KpPaHOB BCE e
HabnoAaeTca 3acacbliBaHue MOrMOTUTENIBHOIO pacTBopa B 6ap60TaxHyt0 TPy6Ky, TO HEO6XOAMMO CNUTb
pacTBop W3 NOrNOTUTENLHOTO COCYAa U NPOCYLUNTL €ro MyTem A/IMTENbHOr0 NPONYCKaHWsA ropsyvero noToka

7
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K1CMopofa, NPOXOASLLEro Yepes fneyb, WKW 3aMEHWUTb MOrNOTUTENbHBIV COCYA APYTMM COCYZOM C CyXOi
6ap60oTaxHOI TPYOKOIA.

[ns npefoTBpalleHns 3acacbiBaHWs MOMNOTUTENbHOMO pacTBopa B 6apboTaxKHyo TpybKy BMeCTO
nojayn Kucnopoga B MOrnoTMUTENbHBIN COCYA Yepe3 TPEXXOAOBON KpaH 5 1 pe3nHoBYto TpybKy /7 gonyc-
KaeTcs TPexXXOofOoBOW KpaH ybpaTb v mogady Kucnopoga OCYLeCTBAATb C PasiMyHON CKOPOCTbIO ABYMS
CaMOCTOATENbHbIMW UCTOYHUKaMK. Yepe3 BepxHUIi 0TBOA 6apboTaXKHON TPyOGKM HEnpepbiBHO MoAaBaTb
KUCNOPOA €O CKOpoCcTbio 0.3 AMYMUM, npu 3TOM KpaH 12 fo/mkeH 6biTb 3aKPbIT, @ B NepUoS CXUraHus
HaBeCKn MeTanna kpaH 12 OTKpbITb WM KUCMOPOZ NPONYCTUTb Yepe3 Nneyb 1 HMXKHUI 0TBOZ 6apboTaxHO
TPY6KM CO CKOPOCTbIO 1,2 AM>/MHH, MpW 3TOM HEO0OXOAMMO WCK/IUYUTL OLHOMWUHYTHYHO BbILEPXKKY B
NpoLecce CXKMraHUA HaBeckKu MeTanna. locne CKMraHws HaBeCKU MeTanna B TeYeHne 3 MUH 1 OTTUTPO-
BblBaHHSA MOr/I0TUTE/IBHOrO pacTeopa KpaH 12 nepekpbiTb, OTKPbITb MPOGKY W BbIFPY3nUTb NOAOYKY U3
TPY6KU; KUCNOPOS, B MOrNOTUTENLHYIO AYeKy NPOAO/MKaTb NofaBaTb Yepe3 BepxXHUIA 0TBOZ, H6apboTaxHO
Tpy6Kmn co ckopocTbio 0,3 AMY MUH.

5.6 O6paboTKa pe3ynbLTaToB

5.6.1 MaccoByto gonto cepbl X, %, BbIUUCAAOT N0 Popmyne

X =---2=—R 100, ®)

roe T—wmaccoBas KOHLEHTpauusa pacTeopa TeTpaboparta HaTpus, r/cm5cepsl;
Y —o06bem pacTBopa TeTpabopaTta HaTpus, U3PacX0f0BaHHbI Ha TUTPOBaHME MPOObI, CM3;
V, —obbem pactBopa TeTpabopaTa HaTpus, M3PacxXofOBaHHbI Ha TUTPOBaHWE B KOHTPO/IbHOM OMbITe,
cm5
m —macca HaBeCKu, T.
MaccoByHo KOHLEHTpaL Mo pacTBopa TeTpaboparta HaTpMs yCTaHaBAMBAKOT NO CTaH4apTHOMY 06pasLly
cTanu, 6/IM3KOMY NO XMMWYECKOMY COCTaBY ¥ MacCOBOI [0/1e Cepbl K aHanM3Mpyemoii cTaiun, B COOTBET-
cTBumn ¢ 5.5.

5.6.2 MaccoBylo KOHLeHTpauuio pacTBopa TeTpabopata Hatpus T, r/cM3 cepbl, BbIYUCASIOT MO
(hopmyne
T v S0 @

roge C, —maccosas fona cepbl B CTaH4apTHOM obpasue, %;

m —macca CTaHAapTHoro obpasua, T;

V —o6bem pacTBopa TeTpabopaTa HaTpus, M3PacxXofoBaHHbI Ha TMTPOBaHWe pacTBopa CTaHaapT-
HOro obpasua, cmM%

V, —06bem pacTBOpa TeTpabopaTa HaTpKsA, N3PACcX0A0BaHHbIA Ha TLIPOBaHWe B KOHTPO/ILHOM OMbITe, CM3,

5.7 HopMbl TOYHOCTM M HOPMaTVBbI KOHTPOJIS TOYHOCTW OMpPeAeneHnst MaccoBOi [ONW Cepbl Npu-
BeJeHbl B Tabnuue 2.

6 KynoHOMETpUYECKWiA MeTop, ONpeaeneHns cepbl

6.1 CywHoCTb MeTONa

MeTof, OCHOBaH Ha CXMUraHUW HaBecKu CTasm B TOKE KWCNOpoAa B MPUCYTCTBUWU MNaBHA Npu
TemnepaType 1300—1400 "C, nornoLeHum 06pa3oBaBLLEcs ABYOKUCH Cepbl NOTIOTUTENIbHLIM PACTBOPOM
C onpefieNleHHbIM HaYvabHbIM 3Ha4YeHem pH -3.3 1 nocnegytoLemM U3MEPEHUN HA YCTaHOBKe ANA KY/OHO-
METPUYECKOT0 TUTPOBAHWUSA KONMMYECTBA 3NEKTPUYECTBA, HEOOXOAMMOrO Anf BOCCTAHOB/IEHUA WCXOAHOM0
3HayeHns pH, KOTopoe NPONOPLMOHANILHO MACcCOBOM 0Ne Cepbl B HABECKE aHann3MpyemMoli Npoobbl.

6.2 Annapatypa

KynoHomeTpuueckas yctaHoBKa Nt060ro tuna, B TOM YMC/e B KOMIJIEKTE C KOPPEKTOPOM MacChl,
obecneynBaroLLas TOYHOCTb PE3y/bTaToB aHaM3a, NPeJyCMOTPEHHYIO HACTOALLMM CTaH4apTOM.

Nopoukn thapdoposble no MTOCT 9147, npefBapuTenbHO MPOKaneHHble B TOKe Kuciopoga Mpu
pabouyeii Temnepatype. MNpu onpegeneHun Maccosoli gonn cepbl MeHee 0.005 % NOAOYKM MPOKanMBaKOT
HenocpeACTBEHHO Mepes, MpoBeAeHNEM aHanu3a.

TpybuaTas nmeyb COMpOTMBAEHMS, 0becrneynBaloLwas TemnepaTypHblii Harpes go 1400 'C. [onycka-
eTcA NpUMeHeHWe UHAYKLMOHHbIX Neyeid.

Becbl nabopatopHble vy aBTomMaTuyeckue (KoppekTop macchl). [pu ncnonb3oBaHUy aBToMaTnyec-
KMX BECOB MOTPeLIHOCTb M3MEPEHUS MACChbl HAaBeCKM He Ao/KHa npesbiwath + 0,001 T.

S
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6.3 PeaKTuBblI U pacTBOpbI

Kucnopog uuctoToii He meHee 99.0 % no MOCT 5583.

MornoTUTENbHLIA W BCMOMOTaTeNbHbI/ PacTBOPbl B COOTBETCTBMU C WHCTPYKLMEN, Npuaaraemoii K
npvoopy, ¥ TMNOM NPUMEHAEMOI KyNOHOMETPUYECKOI YCTaHOBKM.

MnaBeHb: NATUOKUCL BaHaausa. [lonyckaeTca NpUMeHeHWe B KayeCTBe MNaBHA Kapb6OHMbHOrO pa-
AmoTtexHuuyeckoro xenesa no NOCT 13610. a Takke BOAbpama MpW MCMOMb30BaAHUM WHAYKUMOHHbIX
nevei.

Aup cepHOKMCAbI (MEANLUHCKNIA).

JonyckaeTcs NpUMeHeHne apyrux neTyumnx opraHMyecknx pacteoputeneii: auetoHa no FOCT 2603,
xnopogopma.

6.4 TMoproToBKa K aHanu3y

Mepen npoBefeHWeM aHanM3a YCTaHOBKY MPUBOAAT B pabouee COCTOSHWE COMNacHO WHCTPYKLMK,
npunaraemoii K npuoéopy.

Mepen Havanom paboThl, a TaKke Nocne 3aMeHbl TPY60K A5 HACbILLEHUS CUCTEMbI CXKMTaKOT ABe-TpU
NPOU3BO/bLHbIE HABECKM CTan C MaccoBoii aoneit cepbl 0,10 %—0.20 %.

pagynpoBKy nprbopa NpoBOAAT MO CTaHAAPTHLIM 06pasLam YriepoanCTbIX CTanei.

6.5 lMpoBegeHWe aHanm3a

B nofoyKy nomewlaloT HaBecKy cTanm maccoit 0.25—0,50 r B 3aBMCMMOCTM OT MacCOBOIi 0N cepbl
B npobe. MoKpbIBAOT HaBECKY CTa/i PaBHOMEPHbLIM C/TIOEM MaBHS.

Bcnyyae He06X04MMOCTN HaBECKY PEKOMEHAYETCS NpeABapuTebHO MPOMbIBATH 3(MPOM WUAW APYTUM
NeTy4YnuM OpraHuUyYecknM pacTBOPUTENEM U BbICYLUMBATL HA BO3AYXE.

JlofoyKy C HaBeCKOW MeTaT/ia M MnaBHEM MOMELLAOT B Hanbosiee HarpeTyr 4yacTb (apdopoBoii
TPY6KK, KOTOPYO ObICTPO 3aKpbIBAOT METaT/IMYECKMM 3aTBOPOM, HaXMMAIOT Ha KNaBuLy «COpPOC» U
CKWUrarT HaBeCcKy MeTatna npu Temneparty pe 1300—1400 'C.

B npouecce OxuraHnsa HaBeckn MeTaTna Ha LUM(poBOM Tabsio OCYLLECTBNAETCA HEMPEPbLIBHbIA OTCYeT
nokasaHuid. JTHaTU3 CUMTaAOT 3aKOMYeHHbIM, ecin LUppoBble NoKasaTenn Ha Tabno He M3MEHSTCA B
TeYeHWe 0HOM MUHYTbI U U3MEHAKOTCA Ha BEIMUYUHY XOIOCTOrO cyeTa Npubopa, a CTpenka MHAMKaTopa
pH yCcTaHOBWTCA B UCXOAHOE MOMOXEHNE.

MapatnenbHo 4epe3 Bce CTaAuMW aHaTM3a NPOBOAAT aHa/lM3 KOHTPO/ILHOrO onbiTa. Ana 3Toro B
NpoKaTeHHyo apthopoByto N0A04KY MOMELIAKT NnaBeHb — NATUOKUCL BaHaaua Maccoit 0,2 unmn 0,4 r (B
3aBMCMMOCTU OT XMMMYECKOTO COCTaBa aHa/IM3NPYEeMOiA CTaTu) 1 CKUratoT ero npu paboyein Temnepatype
B TeYEeHWe BPeMeHM, 3aTpayrBaeMoro Ha CXXuraHue HaBeCKV aHaTU3MPYeMOoro Matepuana crTartu.

6.6 ObpaboTKa pe3ynbTaToB

6.6.1 MaccoByto fonto cepbl 5, %. BbIUMCASIOT MO (hopmye

rae /9, —macca HaBeCKu, No KOTOPOI OTrpadyupoBaH npuéop, T;
a —nokasaHna npubopa, NomyyeHHble B pe3ynbTaTe CKMraHUA HaBeCKW aHanM3npyemMoro Matepuata. %;
a, —cpefHee apnhMeTMUECKOe 3HauYeHne nokasaHuii npubopa, NoayveHHOe B pesynbTare CXKuraHus
NNaBHS, NPV NPOBEAEHUN KOHTPOLHOIO OMbiTa, %;
T —Macca aHanM3“pyeMoin HaBecKu meTanna, r.
Mpn ncnonb3oBaHMM KOppeKTopa Macchl hopmyna npnobpeTaeT BUL

S=a—a, (6)

6.6.2 HopMbl TOYHOCTM M HOPMAaTWBbI KOHTPONS TOYHOCTM OMpefeneHnWs MaccoBOli Aonwu
npueefeHbl B Tabnuue 2.

7 WHdhpakpacHO-abCoOpOLMOHHBIA MeToA ONpeaeneHns cepbl

7.1 CywHocTb MeTONa

MeTog, 0CHOBaH Ha CXXMraHWW HaBeCcKW CTain B TOKe Kucropoga npu Temneparype 1700 *C u onpege-
NEHUN KONMMYecTBa 06pa3oBaBLUEeiics ABYOKUCK CEpPbl MyTEM M3MEPEHWs MOTNOLEHHOW et UH(paKpacHoi
paguauunun.

7.2 Annaparypa

cepbl
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o601 TN aBTOMaTUYECKOr 0 aHanM3aTopa, OCHOBaHHbIV Ha NpuHLMNe abcopbLummn NHGppakpacHoi
pagmaumu, obecnevnBaroLLMili TOYHOCTb Pe3yNbTaToB aHaM3a, NPeAyCMOTPEHHYO HAaCTOALL MM CTaHAAPTOM.

7.3 PeaKTuBbl

Kucnopog unctoToii He meHee 99,0 % no MOCT 5583.

Aup cepHOKMCAbI (MEANLUHCKNIA).

JonyckaeTca NpUMeHeHne ApYrux neTyunx opraHnMYeckux pacteoputeneid: auetoHa no FOCT 2603,
xnopogopma.

MnaBeHb NPUMEHSAIOT B 3aBUCUMOCTM OT TUMa MCMO/b3YeMOro aHann3aTopa.

7.4 TMopgrotoBKa K aHanusy

Mepep NpoBefeHVEM aHaNM3a yCTaHOBKY NMPUBOAAT B paboyee COCTOSHME B COOTBETCTBUM C UHCTPYK-
uuei. npunaraemoin K npubopy.

"pagyvpoBKy npubopa NPOBOAAT NO CTaHAAPTHbLIM 06pa3uaM CTanei Tuna yrnepogncToi.

7.5 TpoBegeHne aHanmsa

AHann3 NpoBoAAT B COOTBETCTBUM C UHCTPYKLMEN, Nnpuiaraemoii K npubopy.

Bcnyyae HeobXo4MMOCTV HaBECKY PEKOMEHAYETCS MpeBapuTeibHO NPOMbIBATL 3(MPOM AN APYrUM
NeTY4YMM OpraHUYecKM pacTBOPUTENEM U BbICYLUMBATb Ha BO3AYXE.

[na BHeceHWs COOTBETCTBYHOLLEV NONPaBKuM B pe3ynbTaT aHanusa npobbl NPOBOAAT KOHTPOJbHbINA
onbIT.

7.6 O6paboTka pe3ynbTaToB

7.6.1 MaccoByto fonto cepbl S, %, BbIYMCAAIOT MO hopmyne

S=a—a, ™

rae a —nokasaHus npubopa, NonyYeHHbIE B pesynbTarte OKUraHUA HABECKW aHaM3MpyeMoro matepuana. %;
0, — nokasaHua npubopa, NoslyyeHHble B pe3ynbTate CKUTraHus NnaBHsA, % (KOHTPOIbHOMO OMbITa).
HopMbl TOYHOCTW 1 HOPMATUBbI KOHTPONSA TOYHOCTU OMpPeAeneHns MacCoBOI J0MN Cepbl NPUBEAEHbI
B Tabnuue 2.

MPNNOXEHNE A
(o6s13aTeNbHOE)

CTtanb 1 uyryH. OnpefeneHve MaccoBoi [0/ Cepbl TU3PUMCTPUYECKUM METOL0M
nocne cXXuraHmsa Hasecku npobbl (MCO 671—82)

A.1 O6nacTb NpUMeHeHNS

HacToswuii cTaHfapT ycTaHaBAMBaeT TUTPHMETPUYECKUIA MeTO/, onpefesieHns1 MaccoBbIX [oNeli cepbl B CTann
1 YyryHe Moc/ie CKUraHus UcnbiTyemol npobbl B TOKe Kucnopoga.

A.2 Hopma T1BHbIe CCbI/TKU

B HacToAleM cTaHapTe MUCMOMb30BaHbl CCbIIKN Ha CeAytoLiue CTaHaapThbl:

FOCT 5583—78 (MCO 2046—73) Kwucnopof rasoo6pasHblii TeXHUYECKUA WM MeAULMHCKUA. TexHU4Yeckue
ycnosus

FOCT 7565—81 (MCO 377-2—89) UYyryH, cTanb v cnnaebl. MeTog oT60pa Npob 411 onpefeneHns XMMUYECKOro
cocTasa

A.3 CyuwHocTb MeToja

MeTof OCHOBaH Ha CXWraHMM HaBecku Mpobbl B TOKe Kucnopoga npu TemnepaTtype 1450°C B npucyTcTBUM,
npu Heo6X0AMMOCTM, METa/IIMYECKOr0 NIaBHS, NOr/0LWeHNY 06pasytoLLerocst CEPHNCTONO rasa OKMCAIOLW MM pacTBo-
pam, COCTOSILLUM M3 CEPHOKMCIOro Ka/insa 1 NepoKcuja BOL0POAa, U OrTUTPOBbLIBAHNM 06Pa3yHoLLeiics CepHO KUCNOTbI
CTaHAaPTHbIM PacTBOPOM TeTPabOPHOKMUCIOro HaTpus.

A.4 PeaKTuBbl

Mpu npoBefeHNM aHanM3a, eCiM HeT APYrUX yKasaHWid, UCNOMb3yOT PeaKTUBbl M3BECTHON aHaIMTUYecKoi
YUCTOTbI, AUCTUNNNPOBAHHYIO BOAY WK BOJY 3KBMUBASIEHTHON YMNCTOTbI.

MpumMmeyvaHunc—C Lenblo NPOBEPKM COAEPXKAHUSA Cepbl H peaKTMBax NPOBOASAT KOHTPO/IbHbLIA ONbIT U. Npu
HEeo0bX0AUMOCTHM, BHOCAT COOTBETCTBYIOLLME MONPaBKX a pesynbTaTbl aHaau3a.

A.4.1 Kucnopog umctoToit He meHee 99.0 % no FOCT 5583 6e3 npumeceii cepbl.

A.4.2 AcbecT HaTPOHHbIN (ackapuT), pasMep YacTuy, 0KOM0 2 MM.

A.4.3 MarHuii xnopHokucnblni Mg (C104)2, pasmep 4acTul, 0KOM0 2 MM.
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A.4.4 YuncToe xese3o ¢ U3BECTHbLIM COAepPXKaHUEM Cepbl.

A.45 TlnaBHKU: Xene30, Mefib, 0/10BO C U3BECTHbLIM COfepPXaHWeM cepbl.

A.4.6 TornoTUTeNbHbIN pacTBOp: 5 I CEPHOKMCAOr0 Kavsi pacTBopsitoT B 200 CM’ KMNSAYEHOW U OXNaXAeHHOM
104bl, gobanatoT 100 cm5 nepokcmaa Bofopoaa v foBogAT Ao 2500 cM3 KUNAYEHO! 1 0XNaXAeHHOW BOAONA.

A.4.7 HaTtpuii 3eTpabopHOKWCABIWA. CTaHAAPTHbIA pacTBop, cooTBeTcTBYlOWMiA 0,010 9c cepbl ans | r/cm3
HaBecku: 2,3839 r TeTpabopHokumcnoro Hatpum (14a2B40? 1011 O) B3BeLUMBAIOT C TOYHOCTbLIO 10 YeTBEPTOro AecATUY-
HOFO 3HakKa u pacTBopsitoT B 2000 cM3 KMMSYEHOM 1 OXNTaXKAEHHON BOAbI.

A.4.8 PactBop cmecu mHankatopos: 0.1 © MeTuneHoBOro cuHero v 0,3 r METUNOBOIO KPacHOro pacTBopsitOT B
AVCTUNIMPOBAHHON BoAe 1 pa3baaTsatoT ANCTUAIMPOBaHHON Bofoii Ao 500 cm3,

MpumevyaHune — COOTHOWEHUA MeXAY BeMYMHAMN HABECOK MHAMKATOPOB [JONYCKAeTCA ycTaHaB/IMBaTb B
3aBUCMMOCTN OT YyBCTBUTE/IbHOCTW rfasa aHaMTUKa. VIHTEHCUBHOCTb OKPacKu WHAMKATOpa MOXXHO OLeHWBaTb C
NOMOLLbI0 ONTUYECKOro npubopa.

A.5 Annapartypa

YcTaHoBKa NSt NPOBeAeHUs aHanmsa npueefeHa Ha pucyHke A.l. OThe/bHble Y3Mibl YCTAaHOBKM CBSA3aHbI MeXay
c060li repMeTUYHBIMY COEANHNTENBHBIMU TPYGKamMm.

iSB 150

E3=l] 789

PucyHok A.1 — YcTaHOBKa /19 ONpefe/ieHnss MaccoBoi 40U cepbl TeTpabopaTHbIM MeTOA0M

A5.1 WcTouHnK kucnopoga / (6annoH ¢ KUCAOPOAOM MM KUCOPO/IONPOBOA), CHabXeHHbIV pefyKUUOHHbIM
BEHTU/IEM N MAaHOMETPOM /151 MyCKa U PerynnpoBaHus ToOKa KUCIopoaa.

A.5.2 OunctuteNbHasA M OCyLUMTeNbHas KOMOHKAa 2. 3ano/iHEHHast HaTPOHHbIM ac6ecToM M XNOPHOKUCbIM
MarHuem (A.4.3).

A.5.3 PotameTp J ans u3mepeHus pacxoga kucnopoga ot 0.2 o 3 aMIMUH.

A.5.4 TpybuaTas anekTponeub 9, obecrneumBatoLlast BHYTpU TPYOKM NOCTOSIHHYIO Temnepatypy 1420 “C.

A.5.5 OrHeynopHas Tpybka 6. npegHasHauYeHHast 4 COKMraHna npobbl npyu 1450°C, cocTosAwas vM3 LWNPOKOWA
4YacTW BHYTPEHHUM AMaMeTpoM 27 MM M AAMHOK 450 MM M Y3KOW 4acTh BHYTPEHHUM AMamMeTpoM 3 MM U S/IMHOW
250 mm.

MpumeyvyaHunsa

1 MecCTo Cy>XeHUs TPYOKV AO/DKHO NPUXOANTBLCA Ha LIEHTPa/IbHYIO, CamMyto ropsyyto 30HY.

2 CoeanHeHne Tpybku 6 C TasoBbIM BbIMYCKHbIM KpaHoM O mogBepraeTcs BO3AeiiCTBMM O4YeHb ropsuei
rasoobpasHolii cMecu, NOKMAaloLWeli 3NeKTPONeyb, 1 NO3TOMY [AO/KHO OXNaXAaTbCs, B 0COGEHHOCTMW, CEYM OHO
M3roTOBJIEHO U3 HATYpPasIbHOrO WM CUHTETUYECKOT0 KayuyKa. OxnaxeHune J0/HKHO ObITb TaKUM, YTOObI TemnepaTtypa
Ha BHYTPeHHel NOBEPXHOCTU COeAMHEHUNS, HAXOAALLeAca B COMPUKOCHOBEHUM C ra3006pasHoi CMecblo, HC NpeBbl-
wana 40 'C.

A.5.6 Kpam gna nycka kucnopoga 4.

A.5.7 YcTpoicTBO S ANl Mycka KMC/IOpofa C OKOLLIKOM, MO3BOMAIOWUM BM3yaslbHO HabnogaTb 3a NPoLeccoM
OKUraHnst (pUCyHoK A.2).
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| — iibimhoc CTeKN0, yCTaHOB/IEHHOE Ha 3NOKCUAHOW CMOMe; 2 — ynnoTHUTeNbHAaA pe3MHOBas Npokfagka. 3 — Bo3WMasa Kamepa:
*) —0TBOA nogbl: 5 — TpybKa CXuUraHwu; 6 — ynnoTHUTeNbHAA pe TunoBas Mpoknajgka: 7 — nojava BOAbl: S — mojaya KUC/0pPoAa;
9 — TopompaanbHaa npoknagka: 10— uTynKa ¢ Haceykoi

Pucyrok A.2 — YCTpoIACTBO A1 TPYOKN CXXUTAHUA C BOASIHbIM OX/TaXKAEHUEM

A.5.8 MMnarvHa — NiaTMHOPOAHeBas Tepmonapa 7. BbICOKOTEMMepaTypHbIi KOHeL, KOTOPOi pacnonaraeTcs y
BHELUHel NoBepXHOCTU TPYO6KM MO6AM30CTM OT NOLOYKM W OFHEYMOpHON kancynbl. Heobxo4MMO YCTaHOBUTb W
NepuoAMYecKn NpPoBepsATb 3aBUCMMOCTb MeX/y TemnepaTypoii BHYTpU TPYOKu 6 1 nokasaHusiMu npubopa.

A.5.9 Jlogoyka & M3roToB/IeHHasH U3 OFHeYNOpHOro MaTepuana, ¢ LUMPOKUM MAOCKMM AHOM AnnHol oT SO fo
100 MM. BbICTOW 8—9 MM. WMpUHOl/ 15—16 MM. NpefHa3Ha4YeHHast ATS CKUTaHUS HaBECKM W BblAepykuBatoLLas
[BYXKpaTHbI Harpes Ao 1420‘C (pucyHok Afl).

PucyHok ALl

A.5.10 OrHeynopHas Kancyna 15 (pucyHok A.l), n3rotoaTeHHass W3 Marepvana. COCrOsiLLICro M3 AuMokcuaa
anomuHna n 12,0 % — 15.0 % okcuga KPemMHUSA, BHYTPEHHUM [MamMeTpoMm 14 MM. HapyXHbIM Avamerpom 16 mm,
OVHOW 50 MM. MopmucTocTb Kancynbl 06ecneynBaeT NOCTOSHHbIV paBHOMEPHbIV NMOTOK rasa Yepes BCIO NOBEPXHOCTb

»
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HaBeCKM Mpu 3afaHHOM pacxofe rasa ot 4 4o 5 AMYMHH 1 gaBneHun 250 Mm BogHOro ctonba (pucyHok A.3). Mepeg
NPUMeHeHMEM NOLOYKY W Kancyny NnpoKanuealT B MOTOKe YUCTOro kKucriopoga npwu 1420 ‘C B TedeHue 10 MUH ©
XPpaHSAT B 9KcMKaTope.

A.5.11 Ta30Bblii BNYCKHOW KpaH 10 BHYTPeHHUM AnamMeTpoM 2.5 MM. NpeaHasHayeHHbll 4N TOro, YTobbl HC
[ONYCTUTb NogbeMa abcopbupytoLLero pactTeopa no 6ap6o3axHoli TpybKe, Korga nedb OTKPbIBAKT ANS TOFO, YTO6bI
BCTaBWTb B Hee NOAOYKY C OFHEYNnoOpHOM Karcynoi, u BO BpeMsi NpefBapuTeNbHOr0 Harpesa, Korga B pesynbTare
OKWUCMeHNs1 MeTaslN1a B NeYyn Co3faeTcsl BaKyyMm.

A.5.12 BapboraxHasa Tpybka U (pucyHok A.l) c 0TBepcTMAMU NpuBefeHa Ha puUcyHKe A4,

A.5.13 TornoTuTenbHbIl cocys 14 snameTpoM HC MeHee 35 MM, BbICOTOIR 140 MM.

A.5.14 BropeTka 12 BMecTUMOCTbIO 10 cM\ 3anosiHeHHas CTaHAapTHbIM pacTBopoM Hatpusa (A.4.7).

A.5.15 TlasoBast Tpybka U gonmkHa 6biTb MaKCUManibHO KOPOTKOIA.

A.6 OT60p 1 nogrotoska npoé

OT60p 1 NOAFOTOBKY NPO6 ANs aHann3a NPOBOAAT B COOTBETCTBUM ¢ TpeboBaHusamMu TOCT 7565.

A.7 MeTofuKa MpoBefeHNs aHasm3a

B cBA3K ¢ 0NacHOCTbI0 B3pbiBa NPV MPOBeAeHMM aHann3a Heo6X0ANMO UCKIUUTL BCe BO3MOXHbIE KOHTaKTbI
XJTOPHOKMC/IOr0 MarHusl ¢ OpraHMyecKUMK BeLLieCTBaMK.

A.7.1 TloarotoBKa K aHainsy

[na Toro, uTobbl Y6eANTHCA B repMETUYHOCTU YCTaHOBKW, NONHOTE BbIFOPAHNA HABECKW W OTCYTCTBUM Cepbl B
OrHeynopHbIX MaTepuanax, Heo6xo0AMMO nepes BbINOSHEHVEM aHaM3a MPOBECTU NpeABapuTeIbHOe OnpejesieHne cepbl
B HECKO/IbKMX HaBecKax CTa/ln UN YyryHa ¢ M3BeCTHON MaccoBoOi goneli cepbl. MpoBepKy repMeTUYHOCTU annapaty pbl
MOXXHO NPOBOAWTB, He BBOAA SI0A0UKY C Karcysioi B TPYOKY A8 3aKMraHus.

rn punmevyaHume — Pe3yﬂbTaTbI, nosly4yeHHble MpU 3TUX onpefeneHnsAax, a TakxXe pasHuua Mexay CpeaHum

3HAYEHMEM M M3BECTHOW MAccOBOI A0Mel cepbl B aHANM3MPYEMbIX NPO6ax, HC AOMKHbLI OTINYATLCA OT COOTBETCTBY-
IOLLMX 3HAYEHWTA, NPUCYLLUX BEEM METOfaM OMnpeaesieHus cepbl.

J1.7.2 HaBecka

Macca HaBecku aHanumsvpyemoli npobbl B BUAEe MESIKON CTPYXKW pasMepoM B HECKONbKO AECATbIX fonel
MUNMMETPaA [O/KHA COCTaBNATb:

1.0+ 0,001 r — npu maccoBoiA fone cepbl B 06pasue meHee 0.10%;

0,5 + 0.001 r —npu maccoBoit gone cepbl B 06pasue 0,10 %—0.20 %5

npu MaccoBoit gaTte cepbl 60nee 0.20 % BenUUMHY HaBeCKW aHanusnpyemoii Npobbl HEO6XOAMMO paccunTaTb
TakuM 06pasom, 4YTo6bl MaccoBas 40N cepbl B Hell cocTaBnsna He 6onee KOO MKr. 151 COXPaHEHUS O4MHAKOBbIX
YCNOBUIA CXUTaHWA HaBecKy Mpo6bl cnefyeT JONOMHUTL A0 | T uMCTbIM Xxenesom (A.4.4).

A.7.3 TposepeHve aHanM3a

A.7.3.1 CxuraHue HeXaponpo4HbIX cTanei n YyTyHOB

ONeKTpMYecKyto Mneyvb 9 HarpeBalT TaK. 4ToObl BHYTpU TPyb6KM TemmnepaTypa cocTaBnsna Hc MeHee 1420 °C.
OTKpbIBalOT KpaHbl 4 1 10, NpoNycKaT KUCMOPOA CO CKOPOCTbIO 1,2 AM /MUH 4Yepe3 nedb B COCYS C MOTNOTUTENbHBIM
pactBopoM (A.4.6), Mpu 3TOM YpOBeHb pacTBopa [O/KeH 0653aTeNbHO MOAHATHCA Ha 80 MM Bbille OTBepCTUl
6ap60o3axKHOl Tpybkn 13.

[06aBna0T B MOrMOT3TTe/bHBIA pacTBop 4—5 Kanefb CMecu WHAMKATOpoB (A.4.8) M HeATpanusyloT ero
CTaHAapTHbIM PacTBOPOM TCTPabopHOKMCAOro HaTpus (A.4.7) A0 MOMYYeHUS YCTOWYMBOW CBET/I0-3e/1EHOM OKpackmn
pacTBopa. OTMevaloT YpOBEHb CTaHAapPTHOro pacTeopa B 6iopeTke I, B KyOUYECKUX CaHTUMeTpax.

3aKpbiBatOT KpaHbl 4 1 10. npekpaTus nogavy kucrnopoga. OTKpPbIBAIOT 3aC/OHKY BXOAHOrO ycTpolicTBa 5 u
NnomeLLatoT NIOA0YKY C Karcynoi 1 aHa/IM3npyemoin Npoboli B LUMPOKYIO, Havbonee HarpeTyto YacTb TPYOKM CKUraHus 6.
3aKpbIBalOT 3aC/IOHKY BXOAHOrO YCTpolicTBa 5, OTKPbIBAIOT BXOAHOW KpaH 4 418 MOTOKa KMCnopoga Co CKOPOCTbio
1.2 gm3Iw w, a 3aTem 6bICTPO OTKPbLIBAIOT KpaH AN BbiBoga rasa 10.

HaBecky Mpo6bl CXUraloT B TedeHWe 3 MUH B MOTOKe Kucnopoga. O6pasylowuiica npyu 3TOM CEPHUCTbIN ras3
NOMHOCTbLIO NEePeXOAUT N3 TPYOKM CXXUTraHa B NOrNOTUTENbHbIV COCY S, FAe NOrnoLLaeTcs NornoTUTeNbHbIM PacTBOPOM,
KOTOPbIA TUTPYIOT B TedeHWe 4 MUH CTaHAAPTHbIM pPacTBOPOM TeTpabapHOKMCAOro Hatpus (A.4.7) 4O noayyeHus

13
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YCTONYMBOW CBETN0-3eNeHON OKpacku. OTMeyaloT YpoBeHb CTaHAApTHOro pacTtBopa B 6lopeTke Y. B KyOGMUeCKux
caHTUMeTpax.

KoHel, TUTpoBaHUSA MOXXHO YCTaHOBUTb TakXXe MOTEHLMOMETPUYECKM METOAOM.

A.7.3.2 CXuraHue >XapoCTOMKUX CTanein n 4yryHoB

B cBA3K C TeM. YTO HayafbHbI/ 3Tan CXKWraHWsA 3TUX CTafeil U YyryHOB 3aTPYAHUTENEH, K HaBeCcKe Mpobbl
Heo6X0AMMO [06aBNATb ONpeje/ieHHoe Konu4yecTBo nnasHsA (A.4.5), HO NpW 3TOM cedyeT UMeTb B BUAY, YTO pa3mepbl
NIOAOYKU U Kancy/bl paccunTaHbl 418 CKUraHWs HaBeCKM maccoli He 6onee 1,2 T.

A.8 Ob6paboTKa pe3ynbTaToB

A.8.1 MaccoByto fo/t0 cepbl S. %, BbIYNCASAIOT Mo dopmyne

5=0,00010 ( 2~ W) 100=0.010" a- (A1)
T T

rae 0.00010 — maccoBas KOHLUEHTpauusi pacTeBopa TcrpabopHoKuciora HaTpus, r/cm5cepbl;
(I, — K,) —o6bem pacTBopa TeTpabopHOKMCN0!0 HATPUS, N3PacXOA0BaHHbI Ha TUTPOBaHUe, CM};
T — Macca HaBeCKM aHann3nmpyemoi npobbl, .

MPUNOXEHWE b
(o6s13aTeNbHOE)

Ctanb 1 yyryH. OnpefeneHne MaccoBoii 40NN Cepbl METOAOM MH(paKpacHol abcopOLMOHHOM
CMEKTPOCKONMM NOC/E CKUTaHUA HaBeCKU Npobbl B MHAYKLMOHHOW neun (MCO 4935—89)

B.1 O6nacTb NpumMeHeHUs

HacToawmii ctaHfapT ycTaHaBnmMBaeT MH(hpaKpacHo-abcopbLMOHHbIN MeTOA onpeaeneHns MaccoBOW A0NK cepbl
B CT/IN W YyryHe Mocne CXMraHna npobbl B MHAYKLMOHHOW Neyun.

MeToA NPUMEHAIOT NpU ONpeAeneHNn MaccoBoli fonun cepbl B gnanasoHe 0,002 %—0.10 %.

Bb.2 HopmaTtuBHbIe CCblIKK

B HacTosleM cTaHZapTe UCMO/b30BaHbl CCbIIKW Ha CrefyloLine cTaHaapTbl:

FOCT 1770—74 Tlocyga MepHas nabopatopHast CTeKnsHHasA. LiMnuHapbl, MeH3ypKu, Konbbl, Npo6upKwU.
O6Lme TeXHUYECKNe YC/I0BUA

FOCT 5583—78 (MCO 2046—73) Kwucnopog ra3oo6pasHblii TeXHUYECKUA U MeAULMHCKUA. TexHU4Yeckue
ycnosusa

FOCT 7565—81 (UCO 377-2—89) UYyryH, cTanb v cnnaebl. MeTog oT60pa Npob 411 onpegeneHns XMMUYECKOro
cocTasa

FOCT 29169—91 (NCO 648—77) MMocyfa nabopaTtopHas CTeKNSAHHaA. MMWHETKN C 04HO OTMEeTKOM

FOCT 29251—91 (LNCO 385-1—84) Mocyaa nabopaTopHas cTeknsiHHasA. BropeTku. YacTtb |. O6wme TpeboBaHms

B.3 CywHocTb meToNa

MeTojA OCHOBaH Ha CXXMFaHWN HaBecKW Mpobbl B BbICOKOYACTOTHON MHAYKLUMOHHOW Nevn B NOTOKE KUCIOpoAa
B MPUCYTCTBUWN NMIaBHA W OMNpPeAesieHnn KonmyecTsa 06pa3oBaBLLErocs AMOKCUAA Cepbl MO MOr/OWEHUI0 B UHMpa-
KpacHoi obnacTu.

Bb.4 PeakTuBbl H MaTepvasbl

Mpu npoBeaeHWM aHanusa, eCNu HeT APYrUX yKasaHWii, UCMONb3yOT peakTUBbl M3BECTHOM aHanuTU4ecKol
YACTOThI, ANCTUNIMPOBAHHYIO BOAY WM BOAY 3KBUBANEHTHON YNCTOTbI.

B.4.1 Kucnopog unctoToli HC MeHee 99,5 % no TOCT 5583.

[nA yaaneHus opraHuyeckux nNprMecei, cofepalynxca B KUcnopoge, nepes puabTPOM OYUCTKW ycTaHaBM-
BalOT TPYOKY C KaTann3aTopom (AUOKCWUA Meau WAW naaTuHa), HarpeTyto 40 TemnepaTtypbl Bbile 450 ‘C.

B.4.2 >Kene3o meTannmuyeckoe ¢ MaccoBoli gatoii cepbl MeHee 0.0005 %.

BA3 PacTBOpUTENb, MPUTO4HbIA 4151 MPOMbIBKU XUPHOW UKW TPA3HON CTPYXKKN, Hanpumep aLeToH.

B.4.4 MarHuii xnopHokucnblii .Mg(C'l04)i pasmepom yvactuy 0.7—1.2 mMm.

B.4.5 MnaBeHb — BOMb(PaM C MaccoBoli Aoseii cepbl He 60see 0.0005 %. Pasmep yacTu NaBHA 3aBUCUT OT
Tna nucnonb3yemoro npubéopa.

b.4.6 CraHfapTHble pacTBOpbI Cepbl.

B3BelunBalOT ¢ TOYHOCTbIO A0 0,1 Mr ykasaHHble B Tabnuue B.1 KonmyecTBa CEPHOKMWC/IOrO Kanws, npejsapu-
Te/IbHO BbICYWeHHOro npu 105—110 °C B TeyeHMe 1 Y A0 MOCTOSHHOM Maccbl M OX/MaXKAEHHOr0 B 3KCMKATOpe.
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MNepeHOCAT HaBECKM B CeMb MEpPHbIX KON6 BMeCTMMOCTbI0 100 eM1, pacTBOpPAIT B AUCTUIIMPOBaHHON BOAe, LOBOAAT
L0 MeTKM (AUCTUNNNPOBAHHOW BOAON) M MepeMeLLMBaloT.

Tab6n nua b1

MaccoBasi KOHUEHTpayus cTaHaapTHOro

CTaHAapTHbIW pacTBop cepbl Macca HaBeCKU CEPHOKMCIONo Kanuw, r PacTBOpa Cepbl, NT/cM5
1 0.2174 0.40
2 0.3X04 0,70
3 0,5434 1.00
4 1.0X69 2.00
5 1,9022 3.50
6 2.7172 5,00
7 4.3475 X.00

B.4.7 Ackapur (acbecT, NponuTaHHbI FTMAPOKCUAOM HaTpus) pasmepom yactuy oT 0,7 go 1,2 mm.

b.5 Annapatypa

Mpu npoBefeHNN aHanu3a, ecNn HeT APYrnX yKasaHnin, NPUMEHAIOT TONIbKO 06bIYHbIA NabopaTopHbIli npubop.

Bcs nabopaTopHas cTeKnsHHasA nocyja fo/mkHa cooTBeTcTBoBaTh TOCT 29251, FOCT 29169m TOCT 1770.

XapaKTepuUCTUKN BbINYCKaeMbIX MPOMbILLIEHHbIX MPUGOPOB NPUBEAEHbI B MPUNOXeHUN B.

B.5.1 MukponuneTkn Ha 50 1 100 em1c NOrpewwHoOCTb0 n3MepeHUs Hc 6onee 1cm3.

B.5.2 Karcyna 0n10BsiHHasa fMamMeTpoM 0K00 6 MM. BbICOTON IX MM, 06bemom 0,4 cm5, maccoli 0.3 T.

B.5.3 TuUTAn Kepamuyeckue, CNoco6Hble BbidepXXaTb HATPCB B MHAYKLMOHHOM neuwn. Mepej MUCMONb30BaHWEM
TUMN NPOKaNNBaIOT B 3/IEKTPOMNeYn B BO3AYXe UM CTPYe KUC/OPOAa B TedeHUe ABYX YacoB npu TemnepaType 1100 °C
N XpaHUT B 3KCUKaTope.

MpumeuvaHue — MNpy onNpefeneHNN HU3KUX COAepPXaHWUW cepbl PEKOMEHAYeTCA NpoKanueaTb TUIAW Npu
Temnepatype 1350°C B cTpye Kucropoaa.

B.6 OT60p 1 NoaroToBkKa Mpob

Oif)op 1 nogroToBKy Npob Ans aHanMsa NPOBOAAT B COOTBETCTBUM ¢ TpeboBaHMaMM FTOCT 7565.

B.7 MeToguka npoBefieHNsA aHann3a

TexHuKa 6e3onacHocTn

OcHOBHas 0MacHOCTb CBfi3aHa C BO3MOXHOCTbIO MO/TYYEHUS OXOroB MpY MpeABapuUTeSIbHOM MPOKasMBaHUN
KepaMu4eckux Turnei un pabote ¢ pacnnasoMm. CrefyeT Noib30BaThCA CreUMasbHbIMKA WMALAMU A8 TUTIER u
KOHTeliHepaMun Afs MCNo/b30BaHHbIX Turfeid. [pu MCNonb30BaHUKM 6ansioHOB C KWUCIIOPOAOM CrefyeT cobnofaTb
06bIYHbIE N5t 3TOFO CyYas Mepbl MPeAoCTOPOXHOCTW. [locne 3aBepLUeHUN CKMUFaHWA Mpobbl ciefyeT HeMeAseHHO
yAa/MTb K33e/10p0f U3 Meyn, TaK Kak MO33bILLCHHOC COfepXaHue Kucnopoga B 3aMKHYTOM MPOCTPAaHCTBE MOXET
NPUBECTU K BOCTJIAMEHEHUIO 3B B3PbIBY.

Bb.7.1 TMogrotoBka K aHanusy

139 npeaBapuTeNIbHON OYMCTKM KMCIOPOS MPO33ycKaloT Yepes TPy6Ky, 3anO/IHEHHYK ackapuTom (acbecTom,
nponuTaHHbIM PacTBOPOM FMAPOKCMAA HATPWSA), 1 3pYOKY C XNIOPHOKUCIBIM MarHueMm. F38 O4UCTKWU Kucnopoga oT
13bU131 Ma30/1b3YI0T (DUALTP 333 CTEKI0BaThl 331 METa//IMUECKYHO CeTKY M3 HepxaBetollell cTass!. KoTopble cregyeT
unct3rrb 3bBl -3aMeHATb MO Mepe HeobxoguMMOCTW. Kamepy eropaHs3s neuyu, MoACcTaBKy Mof TU3NM 3B (UN3NPbI
Heo6X0/33MO 33epUOANYEEK3! UNCTUTL AN1A YAALEH335 0CEBLUMX OKMUC/IOB.

Kaxabli 610K 060pysoBaH31H nocne cTo BKAOYEHWUA HEO6XO0AMMO MPOrpeTb B TeUEHMe 33peMeH33. YKa3aHHOro B
WMHCTPYKLUMK K npubopy.

Mocne 0UMCTKN Kamepbl CropaHvs neuyn, 3aMeHbl 3<M O4MErk33 PUAbLTPOB, a Takxe Mocne nepepbiBa B paboTe
npubopa AnA cTabd3yvizs3assnst ero paboTbl HEOO6XOAMMO MPOBECTU CXWMraHWe HEeCKONbKMX Mpo6, cocTaB KOTOPbIX
aHasi03334eH aHa/IM3npyemMbIM.

YUepe3 ycTaHOBKY MPOMNYCKalOT K33e/0p0f4 W YCTaHaB/M33al0T KO33TPO/bHO-333MeP3TTe/IbHble MPUBOPbI Ha HY/b.
Eens3 333kasia 333Mep3rreslsHOro0 npubopa pPeT3scTP33pycT MaccoBylO [OJIH0 Cepbl Cpa3dy B MNpoueHTax, HeobxoAnmo
HacTpo33Tb NPUGOP AN KaXKAol 061acTU K&LI6POBKU. 34 3TOro BbI63haloT cTaH4apTHbIN 06paseL, ¢ MaccoBOW fonen
cepbl, 6/1M3KOIN K MakCMa/lbHOMY B Ka3MbpoBOYHOM MHTepBasie. AHanM3 obpasHa NpoBOAAT, Kak yKasaHo B b.7.4. n
yCTaHaB/NMBalOT aTTeCTOBaHHOE 3Ha4YeHMe MaccoBOIN JONM Cepbl Ha H3MeP33TCNbHOW LWKane npubopa.

MpuMey aHune — HacTpoiiky WKanbl NPOBOAAT Nepes KanmbpoBkoi no B.7.4. oHa HC 3aMeHSIeT U HC
KOPPEKTUPYET camy Ka/MGpoBKY.

B.7.2 Mpob6a gna aHanmsa

AHanusmpyemyo Npoby 06e3xnpMBaloT, NPOMbIB B COOTBETCTBYIOLLLEM PacTBOPUTENe, BbICYLUMBAIOT A1 yaane-
HWA CNnefjoB pacTBOPUTENS U B3BELUMBAIOT C TOYHOCTbIO 40 1 Mr:
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1r — npn maccoBoil gone cepbl MeHee 0,04 %

0,5 r — npu MaccoBoWi gone cepbl 6onee 0.04 %.

MpunmemaHue - Macca HaBeCK/ MOXEr 3aBMCETb OT TMa UCMOb3yeMOro aHan3aTopa.

B5.7.3 KOHTPO/bHbIV onbIT

Mepes nNpoBeAeHMEM aHasIM3a HCOBXOAMXIO ABaXKAbI MPOBECTU KOHTPO/IbHbINV ONbIT.

OnossiHHY10 Kancyny (5.5.2) nomelualoT B Kepamuueckuii Turens (6.5.3) 1 cnerka npymxmmaroT ce Ko AHY TUTAS.
[o6aBnsatoT ymucroc xxeneso (b.4.2) B KonM4ecTBe, COOTBETCTBYIOLLEM HaBecke aHanmsupyemori npobbl, n (1,5 +£0.1) r
nnaeHA (6.4.5). MNMomeLwaT KepaMUyecKnii TUreb € €10 COAEPXUMbIM Ha MOACTaBKY MOA TUFAWU, MOLHUMAKT ee 40
NONOXEHMA CKUTaHUA 1 3aKPbIBaKOT Kamepy CropaHus neyun. B KoHLUe NUKTa COKUIFaHWA U U3MEPEHNS YAANAKT TUrenb
13 Kamepbl CrOpaHus 1 3anncCbIBalOT NoKasaHusa npubopa.

MonyyeHHble pe3ynbTaTbl B MUAAUIPaMMaXx Cepbl NMepeBOAAT C NOMOLLbIO KannbpoBoyHoro (pajguka u paccuu-
TbIBAIOT 3HA4YeHUe KOHTPO/IbHOIO OMbITa, BblUYMras MaccCy cepbl B UNCTOM >eJfie3e U3 HalAeHHOro 3HaveHus (mMpume-
yaHuve 1).

CpefHee 3Ha4yeHMe KOHTPO/ILHOrO OMbIT OMNpefensatoT no Asyx! napaine/nbHbIM pesynbTaTam (npumeyaHue 2).

MpumeyaHnsa

1 Ana onpejeneHUs COfepXKaHWA cepbl B YMCTOM >Kese3e FOTOBAT ABa KepaMUYecKUX TUTNSA, B Kaxabli ©3
KOTOPbIX MOMELLAT 0/IOBSAHHYHO Karcyy, cferka npmkas ee Ko AHY TUrns, go6asnsaoT 0.500 rumnctoro xenesa (6.4.2)
BOAVMM Kepamuueckuii Turenb 1 1,000 r — BApPYyroi Turenb, NOKPbIB KaXaylo HaBecKy nnasBHem (B.4.5) B KonnyecTse
(15+0.1)r;

BbINOMHAT C TUINAMW onepaumu, yKasaHHble B b.7.4;

nosly4yeHHble pesynbTaTbl B MUAAUTPaMMax Cepbl NepeBOASAT C NOMOLLbIO KanubpoBoyHoro rpaduka (b6.7.5).

Maccy cepbl (0T,) B 0.500 r unctoro xenesa (6.4.2) BbIYUCAAT BblUMTAHMEM OT., cOOTBETCTBYHOW el 0.500 r
4YMCTOrO Xenesa, U3 o cooTBeTCTBYOLWen 1.000 r umcToro xenesa. Macca (0T,) cepbl B 1 I UACTOro Xenesa HaBoe
60nbLe maccbl (0T,) cepbl B 0.500 r ymMcTOro xenesa

ot$ = 20T, “ 2(ot4 — 0T3). (6.1)
2 CpefiHee '3HayeHVe KOHTPONILHOIO OMbITa HC [O/HKHO Mpesbiwatb 0.005 Mr cepbl, a pasHOCTb Mexnay

3HAYEHUAMMN ABYX Napaslfie/lbHbIX N3MepeHnii KOHTPObHOMO OMbITa HC A0/HKHa npesbiwaTh 0,003 Mr cepbl. Eciv aTn

3Ha4YeHNs MpPeBbILLAIOT YKasaHHble 3HaYeHNS, HE06XOANMMO YCTAaHOBUTL U YCTPAHWUTb MPUYMHY 3ar pA3HEHUS.

b.7.4 OnpegeneHve

OnoBsHHy Kancyny (B5.5.2) nomewarT B Kepamuueckuii Turenb (B5.5.3), cnerka npmxumaroT ce KO [HY,
nomeLLaT B Hee HaBeCcKy aHanuanpyemoii npobbl (6.7.2) 1 nokpbiBaioT nnaBHem (b6.4.5) B konunyectse (1,5 £0,1) r.
Turefb € COAEPXXMMbIM MOMELLAKT Ha CneLmanbHy0 NOACTaBKY 418 TUr/el, NPUBOAAT NPMOOP B PEXMUM CXKUraHWA 1
3aKpbIBAOT Kamepy cropaHus. CornacHo MHCTPYKLUUKU MO 3KcnayaTauum npubopa BKAKOYAOT MNeyb. 10 OKOHYaHUu
CXUFaHMA N U3MePeHUa TUTeNb YAaNST U 3anucbiBalOT pesy/bTaTbl aHanmsa.

b.7.5 MoaroToBKa K MOCTPOEHMIO KasIMBPOBOYHOrO rpagmka

B.7.5.1 O6pa3sHbl C MaccoBoii foneli cepbl MeHee 0.005 %

B5.7.5.1.1 MoaroToBKa Ka/IMbpOBOYHbLIX PacTBOPOB

C nomowybio MukponuneTkn (6.5.1) BHogar mo 50 em3 BoAbl M KaXpAoi) U3 CTaHAapPTHbLIX PacTBOPOB Cepbl
(Tabnuua B.2) B 4eTblpe 0NOBSAHHbIE Kamcy/nbl. 3aTeM pacTBOpbl Mef/IeHHO ucnapsT npu Temnepatype 90 ‘C go
MOJIHOTO BbICbIXaHWS, Kancy/bl OXNaXAAT 40 KOMHATHOW TemnepaTypbl U MOMELLAOT B 3KCUMKATOp.

Tabnunuya bB.2

MaccoBsan fona cepbl B aHanusupyemoii
CTtaHpapTHbI!) pacTBop cepbl Macca cepbl, mi A p Py

npobe, 'S

Boga 0 0,0000
1 20 0,0020
2 35 0,0035
3 50 0.0050

B5.7.5.1.2 N3mepeHune

OnNOBSIHHYIO Kancyfny nomelwlalT B Kepamuuyeckuii Turenb (6.5.3), cnerka npwxumaloT ee KO [HY TUINs,
fobaassar 1.000 r umctoro >kenesa (b.4.2) v nokpbiBatoT nnasHem (6.4.5) B konmyectBe (1,5 +0.1) r. fanee
LeNcTBYIOT, KaK yKasaHo B B.7.4.

B5.7.5.1.3 TocTpoeHne KanmbpoBOYHOrO rpadrka

M3 3HauYeHUn n3MepeHUi, HalfeHHbIX ANA KaKA0ro KannbpoBOYHOr0 pacTBOpa, BbIYMTAOT 3HaYeHUs, nony-
YeHHble 4151 KOHTPONbHOr0 0nbIT. KannmbpoBOYHbIA rpatdnk CTPOSIT MO HalieHHbIM TakuM 06pasoM WCTUHHBLIM
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3HaYeHNAM MOKa3aHWiA LWKaslbl H COOTBETCTBYIOLLMM MM 3HAYEHUAM Cepbl B MUIMTPaMMax B KaXkKAOM KasinbpoBOHHOM
pacTsope.

B.7.5.2 O6pasubl ¢ MaccoBoii foneii cepbl oT 0.005 % go 0.04 %

B5.7.5.2.1 MoaroToBKa pacTBOPOB Ka/MbpOBOYHONM cepmm

C nomolublo Mukponunetku (b.5.1) BBoAAT no 50 em3 BoAbl M KaXA0 W3 CTaHAAPTHbIX PacTBOPOB Cepbl
(Tabnuua B.3) B nATb 0noBAHHLIX Kancyn (B.5.2). 3aTem pacTBopbl Mef/ieHHO ucnapsawT npu Temnepatype 90 ‘C fo
MOJTHOTO BbICbIXaHUS, Kancy/ibl OX1aXAalT 40 KOMHATHOI TeMnepaTypbl U NOMeLLAT B 3KCUKATop.

Ta6nunuya B3

o MHecomasi foNa cepbl B aHann3npyemoii
CTaHAapTHbIV pacTBOp Ccepbl Macca cepbl, mi

npo6e. %

Boga 0 0.0000
1 50 0,0050
2 100 0,0100
3 250 0.0250
4 400 0,0400

b.7.5.2.2 N3mepeHune

M3mepeHune npoBoaaTt no 5.7.5.1.2

B.7.5.2.3 TMocTpoeHne KanmbpoBo4HO rpaguka — no b6.7.5.1.3.

B.7.5.3 O6pasubl ¢ MaccoBoli goneii cepbl 0T 0.04 %0 0.1 %

B5.7.5.3.1 MoarotoBKa KanmbpoBOYHbIX PacTBOPOB

C nomouwbio MukponuneTkn (5.5.1) BBogAaT no 100 cmM3 BOAbl U KaX[oro M3 cTaH4apTHbIX PacTBOPOB Cepbl
(Tabnuua B.4) B nATb 0n0BSAHHbLIX Kancyn (B.5.2). 3aTem pacTBopbl MefneHHO ucnapsoT npu Temnepatype 90 ‘C fo
NOJIHOTO BbICbIXaHWUM, Kancybl 0X1aX4al0T 0 KOMHATHOW TemMnepaTypbl ¥ MOMELLAlT B 3KCUMKATOp.

Tabnunua b.4

. MaccoHam JoNsi Cepbl B aHanu3upyemon
CTaHAapTHbIN pacTBop cepbl Macca cepu, mi

npoobe.
Bopga 0 0.0000
1 100 0.0200
2 200 0.0400
3 350 0.0700
4 500 0.1000

b5.7.5.3.2 N3mepeHus

OnNOBSIHHYIO Kancyny nomewalT B Kepamuueckuid Turenb (6.5.3), cneTka npwkumaroT ee KO AHY TUINS,
nobaataT 0.500 r yuctoro xenesa (6.4.2) n nokpbiBaloT nnasHem (B.4.5) B konuyectBe (1,5 + 0,1) r. Twcenb u
COAePXXMMOoe CTO Heobxoanmo o6paboTaThb, Kak yKasaHo B B.7.4.

B.7.5.3.3 TocTpoeHne KannbpoBo4yHoOro rpaguka —no b6.7.5.1.3

B5.8 O6paboTka pe3ynbTaToB

B5.8.1 Pacuer

MokasaHns 41 aHanu3MpyemMbIX NpPo6, NoNyYeHHble Ha LiKane npubopa, NepeBoAAT C MOMOLLbIO KambpoBou-
Horo rpagwuka (5.7.5.1) B COOTBETCTBYIOLLME 3HAUEHUSI MAcCOBOW A0nu cepbl (T0) B MUAAMIpamMmmax.

MaccoByto fonto cepbl 1P,, %, BbIYUCAAIOT MO PopmMysie

(Fw-153)

T 105 10T (6.2

rge T,, — Macca cepbl B aHannsnpyemoi npobe, mr:
T, — Macca cepbl B KOHTPO/IbHOM OMbITe, Mr;
T —Macca HaBeCKN aHannsnpyemoi npobsbl, T.
B5.8.2 To4yHoCcTb MeTOda
TOYHOCTb M3MepeHWi BJAHHOM MeTO/e XapaKTepusyeTcs CiefyoLWUMM MeTPOIOrMYECKMI XapaKTepUcTUKamm:
noBTOPSiEMOCTbIO (), BHyrpunabopaTopHoii BOCMPOM3BOAMMOCTLIO () 1 MexxnabopaTopHOV BOCMPOU3BOAMMOCTbBIO
()
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Mexay MaccoBOW foneit cepbl U /o, A n [?,,. NpuBeAeHHbIMM B Tabnuue B.5, cyllecTByeT forapugpmMmyeckas
3aBUCUMOCTb.

Tab6nunabb

Maccosass Honu cepbl. % MosTopsiemocTb 1. % BuyTpunaboparopy as MexpabopatopHan
BOCNpon3soaMmocTb R. % mnocnponasognMocTb Aun, %
0.002 0,00021 0.(8)059 0.0(8)25
0.005 0.00037 0.00111 0.(88)48
0.010 0.00057 0.(8)179 0.0(8)77
0.020 0,00088 0.00289 0.00126
0.050 0.(8)156 0.(8)543 0.00239
0.100 0,00241 0.00878 0.00389

B.9 MpoTokon ucnbITaHsa

MpoTOKON MCNbITAHWUS LO/DKEH COAepXXaTb C/eAyroLL e CBeLeHNN:

- BCH WH(opMauuio 0 1abopaTtopmmn 1 faTe aHaIun3a;

MCMNOMb30BaHHbIN METOZ CO CCbINIKOM Ha HaCTOALWMI CTaHAapT;

pe3ynbTaTbl U GOpPMY, B KOTOPOI BbipaXkeHbl 06pasLbl;

nobble HeOObIYHbIE 0COBEHHOCTU, OTMEYEHHbIe B XOAe NPOBEAEHMSA aHanM3a;

nobble onepauun, HC yKasaHHble B HacToslLLeM cTaHAapTe, uav nobble onepauuu, KoTopble MOrnv 6Obl
NoBAMATL Ha pe3ynbTaTbl aHaIM3a.

MPNNOXEHWVE B
(cnpaBoyHoe)

TexHNYecKne 0CO6EHHOCTU MHAYKLUMOHHBIX MeYeld 1 MH(paKpacHbIX aHanm3aTopos,
N3roToBNAEMbIX ANA onpeaeneHnsa cepbl

B.1 WcTouHuK Kuncnopoga (6anioH nam KUCnopofonpoBos) A0/HKeH OblTb CHabXeH pefyKLUMOHHbLIM BEHTUEM
N9 perynvMpoBaHnst faB/ieHUs KUCNOpofa, nojaBaemol B nNedb. [py 3TOM perynsaTop fAaBfieHUst JO/DKeH ObiTb
paccunTaH Ha 28 Kr/m2.

B.2 YCTpOCTBO A1 OYMCTKM KMC/IOPOfJA COCTOMT M3 MOFNOTUTENbHOM TPybKW, HaMOSIHEHHOW acbecToMm,
NPoNUTaHHbLIM FMAPOKCUAOM HATPUSA, NS NOTNOLLEHNS [UOKCMAA YINEPOAa, Y OCYLUNTENbHON TPYOKM C XSIOPHOKUCBIM
HaTpuem.

B.3 M3mepuTenb Ta30BOro NoToka (peomeTp), paccyMTaHHbIN Ha U3MepeHune B AgnanasoHe 0—4 AM2MHH.

B.4 BbICOKOYaCTOTHAsA MHAYKUMOHHAA Meyvb

B.4.1 TMeybana cXUraHmMa cCOCTOUT U3 MHAYKLNOHHOW KaTYLUIKWU 1 BbICOKOYACTOTHOMO reHepaTopa. Kamepa neun
NpeACcTaBNseT c060/ KPEMHE3EMUCTYHO TPYOKY (HapyXHblii guameTp 30—40 MM. BHYTPEHHWI guameTp 26—36 MM,
AnvHa Tpy6kn 200—220 mMM), KoTopas BCTaBfieHa BHYTPb MHAYKLMOHHOM KaTylku. Ha KoHuax Tpybku Haxogatcs
MeTasiIMYecKne NNacTHbI, YKPeneHHble MeTa/ININYECKUMUN KoMbLaMn. B nnacTuHax UMeTCS BXOAHOE W BbIXOAHOE
0TBEPCTUA AN rasa.

B.4.2 BbICOKOYACTOTHbIN reHepaTop MOLLHOCTbIO 1.5—2.5 KBT MOXET MMeTb pa3/IMyHyto 4acToTy B 3aBMCUMOCTH
OT KOHKPETHO U3roTOBUTENS.

MpumeHAT yactoTbl: 2—6 MITY. 15 MU unn 20 ML, DHeprusa OT reHeparopa MonaeTcs Ha MHAYKLWOHHYIO
KaTyLUKY, B KOTOPYIO NMOMeLleHa KpemMHesemuctas Tpybka, oxnaxaaemas BO34YyXOM.

BA3 Turenb ¢ o6pasuom, (pt0COM 1 NaBHeM MOMeLLLAOT Ha MOACTaBKY, PacrofiokKeHHY0 TaK. YTobbl Npu ee
nogbeMe MeTa//l B TWUINe OKasblBa/ICA HEMOCPeACTBEHHO BHYTPM WHAYKLMOHHOM KaTylku, 4To ob6ecneymBaeT
3(h(HeKTUBHYIO CBA3b NPU Mojave IHeprumn.

B.4.4 [nameTp MHAYKLMNOHHON KaTyLLKW, YNC/O BUTKOB, FEOMETPUYECKUNE pasMepbl Kamepbl Mevn 1 MOLWHOCTb
reHepaTopa ornpefensiet (hupma-n3roToBuTeb.

B.4.5 TemnepaTtypa C)XUraHus 3aBMCUT KaK OT PaKTOPOB, YKa3aHHbIX B B.4.4. Tak 1 OT CBOWCTB MeTana B TUT/e,
(hopmMbl H Maccbl aHanM3nMpyemoro obpasya.

B.5 TMbineynoButenb, NpefHasHauyeHHbIVi AN OYUCTKU TOKAa KMCI0POAa, BbIXOAALLEro U3 neyun, oT NblAv 1
OKWC/I0B MeTa//I0B.
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B.6 WVHdpakpacHbIli aHanu3aTop

B.6.1 [nA 60nbLUMHCTBA NPMGOPOB 3TOT0 TUMA XapaKTepHO, YTO ra3oobpasHble MPOAYKTbl CXUFAHUA NepeHo-
CATCA B CWUCTEMY aHa/v 3aTopa HerpepbiBHbIM MOTOKOM Kucnopoga. lMOTOK rasa MpoXoguT 4Yepe3 sueiiky, rae
(hOTO3NEMEHT perucTpupyeT U3nyyeHune, NOrNOLLEHHOE JUOKCUAOM Cepbl B MHGpaKpacHoli o6nactn CnekTpa, nsnyye-
HUe N3MepsieTCs U CyMMUPYeTCA 3a 3afaHHblli nepuogd BpeMeHn. CurHan npeobpasyeTcs B MPOLIEHTHOe COfepXaHue
cepbl 1 BbIBOAUTCA Ha LUKany npuGopa.

B.6.2 B HeKOTOpbIX aHasm3aTopax NpofyKTbl CXXMIaHWA cobmpatoTcs B aTMocdepe KUCIOPOAa NPU KOHTPOAU-
pyeMoM [JjaBneHnmn B 3ajlaHHOM 06beMe, U 3Ty CMeCb aHa/IM3MPYIOT Ha COAepXKaHue AMOKCUAA cepbl.

B.6.3 AHanm3aTop 06bI4YHO CHabXaeTcs 3/IEKTPOHHbIMU NPUCMNOCO6EHNAMI ANSi YCTAHOBKM LUKasbl npubopa
Ha Hy/b, KOMMEHCALMM XONOCTOr0 OMbITa, YCTAHOBKM HAK/I0HA Ka/nMBpOBOYHO KPUBOM M KOPPeKUUM B cryyae ce
HeNMHeNHOro xapakTepa. Kpome TOro, aHanMs3aTtop MMeeT, Kak MpaBuio, BO3MOXHOCTb BBOAA MacCbl HaBeCcKU
CcTaHAapTHOro obpasHa W aHanuM3vMpyemoi npobbl AN aBTOMATUYEeCKOlM KOppeKLuMM CUMTLIBAEMOro pesynbTaTta.
Mpu6opbl MOryT 6bITb TaKXKe CHabXXeHbl aBTOMAaTUYeCKUMW BecaMu AN1st B3BELUMBAHUS TUTNIeid, HaBECOK UCTIbITYEMbIX
06pasLioB 1 nepefayn 3Ha4YeHUN NX Macc B KaslbKy/naTop.
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