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[lpenucnosue
1 PASPABOTAH MTK 147, UuctutyToM ctaHaaptHbeix obpasuos (MCO LIHHU Huepmer)
BHECEH l'occranmaprom Poccun

2 ITPUHAT MexrocynapctBeHHbIM (COBETOM IO CTAHAAPTH3ALMH, METPOJIOTHHM U CEPTHPHKALMU
(nmporokoa Ne 9—96 ot 12.04.96)

3a MpUHATHE MPOTrOJOCOBANIN:

_ - . —
HauMeHOBRHHE HaIIMOHAILHBOIO OpraHa
HanMeHOBaHHe rocyaapcrsa NoO CTaHAApTH3ALUH
AzepbaiimxaHckasa Pecniybnuka A3roccraHaapr
Pecriybnnka ApMeHHA ApMIoccTaHIaapr
Pecnyonuka benopyccusi ['occrannapr benopyccun
[py3us I'py3scraHnapr
Pecnybnuka KazaxcraH I'occrannapt Pecniybnuxu Kazaxcras
Kuprusckaa Pecniybnnka | KHpruscraHiaapr
Pecnybnuka Monnosa MonaoBacraHaapt
Poccuiickas Qenepalnd I'occranpapt Pocchu
PecnyOnuka TamxuKUCTaH TamxHKroccranaapt
TypxkMeHHUCTaR ['naBHas rocysapcTBCHHass HHCMeKLMA 1ypKMECHHMCTAHA
YkpauHa _ _| ToccraHaapT YkpaHHH _ ]

3 IlpunoxeHHe A HaCTOSILLETO CTAHAAPTA NMpeACTaBasieT COOON MOJHBIA ayTEHTHUYHBIN TEKCT MeXIy-
HapoaHoro craHaapra MCO 320—81 «Pynsl Mapraduessie. OnpenesneHue coaepXaHust cepol. I'paBUMeT-
PUYECKHE METOAbl B BUIE cyiabdara 6apusd ¥ TUTPUMETPHUYECKHMI METON B BUIAE IBYOKHCH Cepbl IOCIE
CXHUTAHHUA»

4 IMocraHomneHueM I'ocynmapcrBeHHoro koMurera Poccuiickoft @enepaliliM 1o CTaHAAPTH3ALIMH,
METPOJIOTUH U cepTUPUKAUMM OT 9 nekabps 1997 r. Ne 402 wMexrocymapcTtBeHHbIH CTAaHIAAPT
[TOCT 22772.7—96 (MCO 320—81) BBeneH B meiicTBUE HENMOCPEACTBEHHO B Ka4eCTBE roCyJdapCTBEHHOTO
craHgapra Poccuiickoit QPenepauuu ¢ 1 sHBapsa 1999 r.

5 B3AMEH I'OCT 22772.7-—77

© UIIK HaparenbcrBo craHaapros, 1998

HacTosiuumit ctaHaapr He MOXeT ObITh MOJHOCTBIO WIM YaCTHYHO BOCIIPOM3BEAEH, TUPAXUPOBAH U

PacrnpocTpaHeH B KayecTse opHUMANBHOINO U3NaHUs Ha TeppUTopHH Poccuiickoit Menepaunu 6e3 pa3spe-
meHus I'occrannapra Poccuu

1]



IrOoCT 22772.7—96

ConepxaHue
] OONACTD IMPUMEHEHHMS . . . . o i v ittt et et ittt ot e s eneseanseeseseeennesoeeeneeeeeenn, 1
2 HOPMATHBHBIC CCBUIKM . . . . . v i ittt ettt it et et e ettt naa et s et ettt e, 1
R IO (573197 (T g0 1107 :% ) 2 % - (O 1
4 TUTPHMETDHYECKMM METOM . . . & v ittt ittt ettt e ettt ettt e eae e et ane e eeneeas |
S5 TPAaBUMETPHUCCKUI METOM. . . . & & i o it e et e e ettt e e ettt ae st e ae e e anee e neesseeeeeanas 4
6 Metoo ¢ UCITONIL3OBAHHUEM ABTOMATHYECKHUX AHATH3ATOPOB . . . .t v v v vt it e v et e e ee e ene s nnnn 6

[Iprnoxenue A Pynsl MapraHueBbie. OnpeneneHue coaepXaHus cepbl. | paBUMEeTpUYECKHE METONBI

B Buae cyibdara 6apus ¥ TATPHMETPHYECKUI MeTOoI B BMIE ABYOKHMCH Cephl IOCHE
CKUFAHUA (MCO 320—81). . . . o e e e e e e e e e e e e e e 7

111



I'OCT 22772.7—96
(ACO 320—81)

M E XT OCVYITIAPCT BEUH HU HIELBRXK CTAHIATPT

PYAbI MAPTAHIIEBBIE, KOHLIEHTPATbBI U ATJIOMEPATDI

MeTtoapl onpeneeHHs Cepbi

Manganese ores, concentrates and agglomerates.
Methods for determination of sulphur

Hara seenenns 1999—01—01

1 OBJIACTD IITPUMMEHEHNA

HacTroawMit cTaHOapT pacrpocTpaHsieTcss Ha MapraHuLeBble pyAbl, KOHLUEHTPAaTbl M arJioMepaTbl U
YCTAaHABNUBAET TUTPHMETPHUYECKHMH METON olipeneneHUuss Maccosoil noau cepsl ot 0,005 xo 0,5 %, rpaBu-
MeTpudeckuii ot 0,06 1o 1 % ¥ MeTOx c UCTIONB30BAaHKEM aBTOMAaTHYeCKMX aHaiu3aTopos ot 0,005 no 1 %,
a TaKXe MeToJ onpeneneHus rnmo MmexayHapoaHoMy ctataapty MCO 320 B cOOTBETCTBHU C MPUIOXKEHHEM A.

2 HOPMATHUBHbLIE CCBIJIKH

B HacTog11eM cTaHAapTe HUCIOJIb30BaHbl CCBUIKM Ha CJAEAYIOLLME CTAHIAPThI:

'OCT 83—79 Harpuit yrnexucnslii. TexHnueckyie yCcJIOBHs

F'OCT 1277—75 Cepebpo azoTHOKHcHOE. TexHUYECKHE YCIOBUS

T'OCT 3118—77 Kucnora consiHas. TexHuueckue yCaoBHUs

TOCT 3760—79 AmMmHak BOOHBIA. TeXHHUYECKHE YCJOBUS

TOCT 4108—72 bapuit x1opHUl 2-BOAHBIH. TeXHHYECKHE YCIOBUSA

NOCT 4202—75 Kanuit HoqHOBAaTOKHCIBIN. TeXHUYECKHE YCIOBHUSA

IFOCT 4204—77 Kucnora cepHasi. TeXHHYECKHUE YCIOBUS

IOCT 4232—74 Kanuit oauctblii. TeXHUYECKHE YCIOBUSA

['OCT 5583—78 Kucnopon razoodpa3Hbii TeXHHYECKHI U MEOMLMHCKUNA. TexHUYECKHE YCIOBUSA

[[OCT 8050—85 IByokuch yriaepona razoobpasHas MU Xuiakas. TeXHUIecCKue yCIOBHUS

I'OCT 9147—80 Tlocyna u obopynoBaHue naboparopHele dapdopoBbie. TexXHUYECKHE YCIOBHS

TOCT 10163—76 Kpaxman pacTBopuMbIit. TexHUYeCcKUe YCIOBUS

F'OCT 10929—76 Bomopoma nepokcua. TexHHYECKHE YCJOBUA

'OCT 16539—79 Menu (II) oxcun. TexHuyeckue ycjaoBHSA

F'OCT 16598—80 Pynsl MapraHueBbie, KOHUEHTPAThl U arjioMepartbl. MeTonsl oT60pa U NMOAroTOBKH
npo6 Inst XMMHUYECKOro aHAJIHU3a U ONpeaceHUsT cColepXaHUus BIaru

IF'OCT 18300—87 CrnupT 3TWIOBBIN peKTH(PHKOBAHHBIN TeXHUYECKMN. TexHUYecKHe YCIOBUSA

FOCT 20478—75 AMMOHUN HancepHOKUCHbI. TexHUYECKHE YCIIOBHUS

TOCT 20490—75 Kanuit MapraHuoBOKUC/BbIA. TexHUYECKHEe YCIOBHUA

OCT 22772.0—96 Pynb! MapraHileBble, KOHLIEHTpAThl U arjioMepartsl. O01ue Tpe6oBaHUA K METO-
JaM XUMHYECKOro aHaju3a

3 OBIIIME TPEBOBAHMNA
O6uue TpeGoBaHus K MeTonaM aHanuza — no F'OCT 22772.0.

4 TUTPUMETPUYECKHHA METOJI

MeTton ocHOBaH Ha NMPOKaJIMBAHMM HABECKH NMpOOBI B TOKE KHMCJIOpPOAa WJIM YIJIEKHCIOro rasa IpH
1250—1350 *C, nornoweHu obpasyloluenca ABYOKHMCH Cepbl BOAOH W THTPOBAaHHUM CEPHHUCTON KHMCIIOTHI
pPacTBOpOM HoAMA-iHoOdara B IMPUCYTCTBUH MHIAMKATOpA Kpaxmala.

HN3naHne opunuaIbHoe
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41 AnmnapaTypa U peakKTHBHBI
YcraHoBKa UIs1 onpeAeseHUsT MaccoBOUM NOAHU cepbl (CM. PUCYHOK).
Jlomouxku ¢dapdopossie Ne 2 — no 'OCT 9147.

TpyOKM OrHEYTIOPHBIE YMJUIMTO-KPEMHE3CMHUCTDIE.
Kprouok u3 xaponpouyHoit cranu winHoi 600—700 mwm.

KanpLH¥ XJTOpPUCTBIN TUIABJIEHBIA B BUIE I'PaHVII.

AHTHIPOH.
MapraHua IBYOKHCH, IIPHUTOTORNEHHAs caenyolmM oopaszoM: 200 r MapraHiia CEpHOKHUCAOro YeThl-

PEXBOAHOrO PacTBOPSAIOT B 2,5 IM3 ropsiyeid BoJbl, 3aTeM B 3HAYUTEIbHOM U30BITKE NMpUOaBISIOT aMMHUaAK.
HobaBnaior 1 M3 pacTBopa HaACEpHOKHMCIIONO aMMOHHSI U cMech KHNATAT B TedyeHHe 10 MuH. Bo Bpems
KHIMEHUS TNpUOaBISIOT aMMHUaK J0 1LUENTOYHOH peakKlUMY M BbIAEPXHUBAIOT PACTBOP JO IMOJHOTO BbUICJICHHUSA
ocaZlka IBYOKMCH MapraHiua, KOTOphiii OTOUJIBTPOBBIBAIOT Ha NMOPUCTHIN CTEKISAHHBIN PWILTP, NpeaBapH-
TEJIbHO HECKOJIbKO pa3 HEKaHTHpYST BONOM, cJabo NMOOKHUCIAEHHON CEpHOHM KMCJIOTOM. 3areM ocalok
MPOMBIBAIOT BoAOH, BhicyIMBaOT NpHu 110 °C ¥ pacTHpaoT B CTYIIKE.

Ac6ecT, NMPONMUTaHHBIN IBYOKHCHIO MAPraHLia, IMPUIOTOBJAEHHBIA CAenyOlIUM obpa3zoM: 13 r cepHo-
KHCJIOrO MapraHia pacTBOpSIOT B HeDOJBLIOM KOJHYECTBE BOAbl U 3THM pacTBOpOM NpoONUTHIBAIOT 90 r
acbecToBoro BoJioKHa, mnpenBapuTeabHo NpokajleHHoro npu 800—1000 °C. Ilocne 3Toro B cTakaH ¢
acbecToM, NMPONMUTAHHBIM CEPHOKHUCABIM MapraHueM, 000aBasgioT 7 r MapraHUOBOKHUCIOIO KaJMs, paCTBO-
peHHoro B 200 ¢M3 BoIBl, U KMITATAT B TEHEHHE HECKOJBKHX MHHYT. 3aTeM acbecT oT(pHIAbTPOBBIBAIOT YEpe3
BOPOHKY blOXHepa, NMpOMBIBAIOT Tropsiyeid BONOH OO OTCYTCTBMSI B (PHILTPATE CEPHOKMCABIX COJICH.
[IponnuTaHHBIN ABYOKMCBIO MapraHla acbect cymar npu 105 °C.

Kucnopon razoobpasHbelii TexHHueckuit ¥ MmeguunHckui no FOCT 5583.

JIByokuch yriepona razoobpasHas 1 xuakas ro 'OCT 8050.

[1naBHHU:
Menou (II) okcun mo I'OCT 16539, 4. n. a, wiu Meau (II) okcua — npoBoJioKa, NMpoKaieHHas NMpyU

850 °C B TeyeHue 2 y.

XpoMa okuch, npokaieHHas Inpu 850 °C B TeyeHue 2 u.

BaHanus natuokuch, npokaneHHas npu 500 °C B reyenne 3—4 v.
Katusa rugpaTt okucH (KaiH enKoe).

Kanuit Mmapranunosokuciasiit no 'OCT 20490.

MapraHen cepHOKMUCIbIN, 4-BOAHBIMN.

Kamuit ionHoBarokucasiii no 'OCT 4202.

Kanu#t itoguctoiii o 'OCT 4232.

Kuciora cepHas no 'OCT 4204.

AMMoHHUi HaacepHokucabniil mo FOCT 20478, pacteop 225 r/am3.

AmMuak soaHbii o 'OCT 3760.
Kpaxman pactsopuMbliit no 'OCT 10163, pactsop 0,5 r/aM3, npUroToBieHHBIH cleayloliuM 06pa3oMm:

0,5 r KpaxMana cMelnBaoT ¢ 50 cM3 Boabl, MONYYEHHYIO CYCIIEH3HIO BAMBAIOT B 950 cM3 xunsiuei Boabl
[IpU NepeMELIMBaHUH, MPWIMBAIOT 15 cM3 cepHOM KHCJIOTBI, KHITATAT B TeYeHHE 1—2 MHH H OXJIaXOaloT.

TurpoBaHHbBIe pacTBOpPHI HOAMN-HOOATA KaJIHSA:

PactBop A, NpUroToBJeHHBIN caeayloliM obpasoM: 00,0862 r ionHoBaTokucaoro Kanus, 17 r iionu-
cToro Kanus, 0,4 r eakoro Kajusi pacTBOPSIOT B BOoAE B MEpPHOH Konbe BMECTHMOCTBLIO | AM3, HOJAMBAIOT
BOOOH N0 METKHM Y MepeMelIMBaIOT,

pactBopbl b, B u I rorossT pasbasneHueM pacTBopa A BoHoif B cooTHolueHHUH ] : 2 (pacTtBop b),
1 : 4 (pactBop B) u 1 : 6 (pacrBop I'). PacTBOphI XpaHAT B CKISHKAX H3 TEMHOrO CTEeKJa.

MaccoByl0 KOHUEHTpAalMIO pacTBOpa WOAMA-MONATa KajdWsl YCTAHABJAMBAIOT IO TpeM HaBecKaM
CTaHJapTHOro obpasua MapraHLUEBOW pyAbl, KOHLIEHTpaTa HJIH arjoMepara, 0JH3Koro nmo XMMHYECKOMY
COCTaBY H CONEPXAHHIO CEphl K aHaIM3UpyeMoH npobe, NMpOBEAEHHOIo 4yepe3 BCE CTaAMM aHalM3a B
COOTBETCTBMH C 4.3.

MaccoByio KOHLEHTpaLHIO pacTBopa ioaua-itogata C, BBIpaXEeHHYIO B rpaMMax cepbl Ha KyOHYeckuit
CAaHTUMETP pPacTBOpa, paCCYUTHIBAIOT MO hopMyJie

___A-m
C'(V— V) - 100’

rane A — MaccoBasi IOJisi Cepbl B CTAHIApTHOM obpasue, %;:
m — Macca HaBeCKM CTaHIapTHoro obpasua, r;
V — 0bbeM pacTBopa HOAUA-0AaTa KaJius, H3PAaCXONOBaHHBIN Ha THTPOBaHHE PacTBOpa CTAHAAPTHOIO
obpa3ia, cM3;
V, — obbeM pac*gBOpa HoOoua-HonaTa Kajausi, U3pacxXolOBaHHbIA HA THTPOBAHHUE pacTBOpPa KOHTPOJIBHOIO
ONbIT4d, CM-.
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YcraHoBKa 118 onpefesieHHs MACCOBOH JXO/IH Cepbl

] — 6aNN0OH C KHUCJOPOAOM MAH NBYOKMCBIO yraepoza, CHaGXeHHBIH pedyKUMOHHBIM BEHTWIEM; Z — XJIOpKaibLMeBas Tpyoka; 3 —
U-obpa3Has TpyOka, coaepxallias B NepBoit MonoBHHe (MO Xony rasa) ABYOKHCh MapraHua WIH acOecT, MponHTaHHhI OBYOKHCBIO
MapraHlia, BO BTOPOH — aHTMIADOH; 4 — poTaMeTp IUIA M3MEPCHHUA pacxola ra3a; 5 — orHeynopHas Tpybka WiMHoH 750—800 MM ¢
BHYTPCHHHM AHaMeTpoM 18—20 MM; KOHLBI TPYOKH AODKHBI BBICTYNATb M3 NeYH He MeHee yeM Ha 180—200 MM ¢ kaxno# CTOpPOHHL;
6 — dapdopoBas noaouka; 7 — reyb TpybuaTas ropH3oHTaThHas ¢ CHWIHTOBBIMH WJIH KapOOpPYHAOBBIMH HarpeBaTesissMH, obecreyn-
BalOWMMH Harpes no 1400 °C, ¢ aBTOMaTHYECKHM pery/IMpyIOLUM YCTPORCTBOM H BOOSIHBIM OXNaXICHHEM; & — CTeKIAHHasA Tpybka
C paclIMpeHHeM, 3arOTHEHHAs BaTod Mg OYMMCTKH CMECH Fa3oB, BHIXOMSLLMX M3 MEYH, OT MEXaHHYECKHX MpHMecel; 9 — cocya ¢
pacTBOpPOM Kpaxmana; /0 — O1operka ¢ THTPOBAHHBIM pacTBOpoM Hoaua-ionara Kanmus; JJ/ — noraoTHTeNbHHWNA cocyn; 12 — cocyn
CpaBHEHHS (IONYCKACTCH THTPOBAHHUE ¢ NMpUMEHEHHEM cOCcynoB ApYrol GopMul WIH 6¢3 COCYNOB CPaBHCHMA ).

42 [TooroToBKa K aHaANHU3y

4.2.1 Jlopouku nepea npuMeHeHHUEM NMpoKanuBaloT B MydenabHoH redH rnpu 900 — 1000 °C B TeueHne
4—5 4 ynu B TOKe Kucjaopona B TedeHHe 3—5 muH npu 1250—1300 °C.

CrexJITHHBIE YacTH Npubopa COSTHHSIOT TUTOTHO BCTBIK NMPH MOMOIIH OTPE3KOB PE3HHOBBIX TPYOOK
TaK, YTOObI MPOAYKTHI FOPEHUSI HE HAXOAWIUCh B COTMIPHUKOCHOBEHUH C pe3UHOBBIMU TPYOKaMH.

PapdopoByi0o TpYOKY BCTABISIIOT B NEYb U NPEABAPUTEABHO IMPOKANMUBAIOT MO BCEM JUIMHE IPH
1250—1350 °C B TOoKe kuciaoponaa. Tpybku ¢ o6eux cTopoH 3aKpBIBAIOT XOPOILO NMONOTHAHHBIMHU PE3UHO-
BBIMH MpoOKaMH CO LUTYLHEPOM H METAJUTHYECKON 1Iaiboi MM UCMOMB3YIOT CELIHAIBHOE aBTOMAaTHYECKOE
3alIOPHOE YCTPOMCTBO.

4.2.2 [lepen HayasioM pabothl neyp HarpesaloT Ao 1250—1300 °C u npoBepsIOT YCTaHOBKY Ha
repMETHYHOCTD IO MOJIOXEHHIO MOIUIaBKa pOTaMETpa.

4.2.3 TlonHoTy BEDKHMIaHHUsA cepbl U3 PapdopoBoit TPYOKH KOHTPOMUPYIOT CISAYIOLLMM 00pa3oM: IOIJIo-
TUTEJIBHBIA COCYA M COCYN IJ/I1 CPaBHEHMSI HAMOJHSIOT HAa !/; BBICOTBI pacTBOpPOM Kpaxmana, IpHOaBisIOT
pacTBOp Hoaua-Moaara Kajius no 6aexHO-royboit oKpacky M MPOITYCKAIOT KMCJIOPOI WIN IBYOKUCH VIJIEPOAA.

Ecnu yepe3s 4—5 MHUH oKpacka pacTBopa B MNMOIJMOTHTEJIbHOM COCyAe Hcye3aeT, NpHbaBisiioT pacTBOp
Hoaua-moaara Katus 00 OKpalliuBaHUS pacTBopa B 61eXHO-rosyooi 1iBeT ¥ BHOBB IIPOITYCKAIOT KUCIOPOL,
WIHU IBYOKHKCH yrjiepona. Eciu okpacka pacTBopa B MOrJIOTUTEJBHOM COCyae He U3MEHSIETCSl, 3TO O3HAYaerT,
YTO Ce€pa MOJHOCTBIO Bhiropesna u3 papdopoBoil TpyOKH.

4.2.4 IlornoTUTENBHBINH COCYAN M COCYX C PacCTBOPOM CPaBHEHHSA 3alOJIHAIOT HA !/; wiu !/, BHICOTHI
(B 3aBMCHMOCTU OT MACCOBOH IOAM Cepbl B NMpobe) pacTBOPOM Kpaxmaya, OKpallleHHbIM B NPHUCYTCTBUH
pacTeopa Hoaua-ionara B OsegHo-rogayooi LBeT.

43 IlpoBeneHHUe aHagAU3A

4.3.1 Hagsecky npo6bl Maccoii 1 r npu MaccoBoit gone cepol A0 0,02 %; 0,5 r — npu MaccoBoi gone
cepnl oT 0,02 no 0,2 % u 0,25 r — npu MaccoBoit gone cepsl 6osee 0,2 % nomewaror B ¢papdopoByIo
JIOAOYKY U INOKPbIBAIOT IMJABHEM Maccou 1 r.

Jlopoyky noMelaoT B Haubosnee HarpeTyio yacte papdopoBoit Tpybku. TpyOKy 3aKphiBalOT NMPoOKOMH
M MPOINYCKAIOT KMCIOPOAd UIH ABYOKHCH YIJIEpoJia co CKOpocThio 2,5—3 aM3/MuH. Korna cepHHCTBIN ras,
MOCTYNAKOLUMI U3 MTEYU B MOTJIOTUTEAbHBII COCYl, HaYHeT obeclIBeYUBaTh paCTBOP, U3 OIOPETKH MPWIUBAIOT
pacTBOp HMOAMA-HOoMATa KalMsl, OTPEryJiMpoBaB CKOPOCTh TaK, YTOOBI XWAKOCTb BCE BpEMsI OCTaBajJacCh
bnenHo-ronydoro usera. Ilpu maccoBoit none cepnl 1o 0,01 % ucnonab3yioT pacTBop Hoaun-ionarta kanus I,
npu Maccosoit none ceprl ot 0,01 no 0,02 % — pacteop B, npu Maccosoit gone cepbl oT 0,02 o 0,08 % —
pacTBop b, npu MaccoBou nosne cepnl 6bonee 0,08 % — pacTBop A.
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TuTpoBaHHE CYUTAIOT 3AKOHYEHHDBIM, KOIJa HHTEHCUBHOCTh OKPAaCKH NMOIJIOTUTENIBHOTO PacTBOpa HE
U3MEHAETCS WJIM MHTEHCUMBHOCTh OKPAaCcKH pacTBOpPOB B 000MX cocynax OyneT OAHHaKOBOM.

1 KOHTpOAS MOJIHOTHI BBIFOPAHHUS CEpbl U3 HABECKHW Moaayy KHUcjiopoda WIM NABYOKHUCH yrjepona
MpOdOJIKAKOT €elle B TeYeHHEe 1—2 MHMH, €CIM MHTEHCHUBHOCTb OKpAacKM pacTBopa HE YMEHBLIAETCH,
OIpele/ieHUE CYMTAIOT 3aKOHYEHHBIM.

4.3.2 PacTBOp KOHTpPOJBHOI'O OIBIT2 NMOAYYAKOT, KaK yKa3aHoO B 4.3.1, nmpokanupass JOAOYKY C
BbIOpaHHBIM TUIaBHEM.

44 O6paboTrkKka pe3yiIbTaTOB

4.4.1 MaccoByio J0JI0 cepbl X B MpolieHTaX pacCCYUTHIBAIOT MO popMye

v C-V) K 100
m

3

rne C — MaccoBast KOHLEHTpaluHs pacTBopa Hoaua-ifonara Kajius o cepe, r/cm3;
V — 0bbeM pacTBopa Honun-monara Kajiusi, H3pacxonoBaHHbIA Ha THTPOBAHME pacTBOpa aHAJIU3HpYe-
MO# MpoOkI, cM3;
V| — obbeM pacTBopa HOZUA-HONATA KUK, H3PACXONOBAHHBIA HA THTPOBAHHE PAacCTBOPa KOHTPOJbHOIO
OMNbITa, CM3;
m — Macca HaBeCKH ITpoOOLI, T;
K — xo3¢dPHLUHEHT nepecyeTa MAaCCOBOM AOJH CEpbl HA MACCOBYIO JOJIO €€ B CYXOM MarepHaie (CM.
[OCT 22772.0).
4.4.2 HopMbl TOYHOCTM U HOPMATHBBI KOHTPOJII TOYHOCTH ONpeENEeIeHUsT MacCOBOH HOJH cepbl
IOJDKHBI COOTBETCTBOBATh YKA3aHHBIM B Tabiuie 1.

Tadbnuna |

B npoueHTax
MaccoBas nos cepol A d, d, d, &
-—-} T ———— s - e —y——— e |
0,005 o 0,01 BKTION. 0002 | 0002 | 0,003 0,003 0,001
Ce. 001 » 002 » 0.003 0,003 0.004 0.004 0.002
» 002 » 005 » 0.005 0,005 0.006 0.006 0,003
» 005 » 0.1  » 0.008 0,008 0.010 0.010 0,005 |
s 01 » 02 » 0.012 0013 | 0015 0.015 0.008
v 02 » 05 » 0.016 0.017 0,020 0.020 0.010
v 0.5 » 10 » 0.024 0025 | 0030 | 0030 0016 |

5 TPABUMETPUYECKMHA METOI

MeTtox OCHOBAaH Ha OCAXIEHUHU CyJbdar-HoHA B claboOKHUCION cpele pacTBOPOM XJIOpHUCTOro 6apus
B BUIE CEpHOKMCJIOro dapusi.

51 Annapatypa U peaKTHBDBI

[leyr MydenbHasi, obecrieynBalollasl TeMreparypy Harpesa 800 °C.

Kanuit Mapranuosokucabsiii mo 'OCT 20490.

Harpnit yrnekucasiit nmo 'OCT 83, pactBop 5 r/om3.

CMech UIs ciekaHus 1 roToBAT CIAeRYIOLUHM oOpa3oM: pacTHpPAIOT B CTYIKE YIVIEKMCABIM HAaTpHUit U
MapraHLIOBOKHUCJIBIA KaIWil B COOTHOLUEHUH | : 1.

CMech Ui crieKaHUs 2 TOTOBAT CHeAYIOLMM oOpa3oM: pacTHpAIOT B CTYIIKE YIJIEKMCJBIA HAaTpUi U
A30THOKMCJIbIA KaJIHH¥ B COOTHOLIUEHHH 4 : 1.

Kucaora conssHasa o 'OCT 3118.

bapuii xitopun 2-sogHsbiit o 'OCT 4108, pactsop 100 r/om3.

Bonopona nepokcua no 'OCT 10929.

Cepebpo azotHokucaoe o 'OCT 1277, pactsop 1 r/om3.

Cnupt 3mnoBbii pekTHOHKOBaHHbIH TexHHYeckuit o N'OCT 18300.

MetunoBeif KpacHbBIA (MHAUKATOP), CITMpTOBOii pacTBop: 0,025 r HHAMKaTOopa pacTBopsioT B 250 cm?
60 %-Horo pacTBopa CIIHpTA.

3.2 IpoBeneHe aHalH3a

3.2.1 Macca HaBecku npoObl U KOJIMYECTBO CMECH [UISI CITEKaHUsA B 3aBUCHMOCTH OT MacCoBOM NOJIH
cephl JOJXHBI COOTBETCTBOBATh YKa3aHHbLIM B TabiuLe 2.

4
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Tabnwua 2

M KonuyecTBo cMeCH U1 CneXaHus, T
acca HaBeCKH
MaccoBas fons cephl, % 1pobH, T | _ . _
’ Cwmech | CmMmech 2
- { | i

Ot 0,05 no 0,1 BKJIIOU. 3 7(5+ 2) 7(5+2)
Cs.0,1 » 02 » 2 >(3+2) 5(3+2)

» 0,2 » 04 » ] 3(2+1) 2 (1,5 +0,5)

» 0.4 » 1 » | 0,5 | .3(2+ 1) B 2(1,5+JO,5)

5.2.2. HoBsie dpapdopoBbie TUIIIM NPEeABAPUTEIBHO 00pabaTbIBalOT, MPOKAIUBASI B HUX / I' CMECH IUIA
cniekaHusa 1 win 2 npu 800 °C B Tevenne 20 MHUH.

Hasecky nmpoObl nMoMellaOT B TUrEJb, MepeMEIlIUBaAIOT ¢ OOABIUEH YACThIO CMECH IUIA CIieKaHUS 1
WIH 2 B COOTBETCTBUHU C TaOMHLEN 2, YILIOTHSIIOT M 3aChINAIOT CBEPXY OCTABILIENCS YACTbhIO CMeCH. THrenb
[MOMEILAIOT B XOJMOAHYIO MydedbHYIO nteusb, Harpesaiot go 700—800 °C u BeuaepxuBaioT B TeueHHe 30 MHUH.

Turep oxJ1aXXnaoT, TOMELIAIOT B cTakaH BMecTHMOCTBIO 400 cM?, npmusalor 150 cM? ropsiueit Boasl,
HarpeBaloT, BpeMsi OT BpeMEeHM MepeMelIBasi U pa3aBiUBasi KOMOYKHU CTEKJITHHOM MNMajloykoi. THresb
BIHMUMAIOT U3 cTaKaHa M OOMBIBAIOT BONOM. ECiAH NpH BhILIEIAYUBAHUHU ITE€KA pPACTBOP OKpAalllMBAacTCHd B
3eJIeHbI LIBET MaHraHaToM, TO INOCJAeOHUH BOCCTARHABIMUBAIOT, NOOABIISAS HECKOJIBKO Karejlb CIIHpTa WIH
MepeKUcH BOJOpOIA, ¥ HArpeBaloT pacTBOp A0 oOecLIBeYMBAHHA.

lopssuuit pacTBOp OMABLTPYIOT 4Yepe3 UIBTP CpeAHEH IUIOTHOCTH ¢ HEOONBILUHM KOJIHYECTBOM
dunpTpobyMaxKHoO Macchl, cobupass GWIBTPAT B BBICOKHI cTakaH BMecTMMocTbio 500—600 cMm3. Ocanok
MPOMBIBAIOT 6—8 pa3 ropssuYUM pacTBOPOM YITIEKMCIIOTO HAaTpPHS.

[MIpu MaccoBoit gosie cBUHLA H 6Gapust 6onee 1 % pactBop PUIBTPYIOT, OCTABIASA OONBLIYIO YACTb
ocaJKa B CTakaHe, B KOTOpPOM NpoBoAWIOCH BeillenayuBaHue. [Ipunusaior 50 cMm3? ropsiyuero pacrtBopa
YIJIEKUCIOTO HATPHUSA, KHUIATAT B TeyeHHe S—10 MHUH U PWIBTPYIOT Yepe3 TOT Xe PWIbTp. 3aTeM OCaNOK
MepeHOCAT U3 cTakaHa Ha dWIbTp U NPOMBIBAIOT 5—06 pa3 TeM Xe pacTBOPOM yryieKuciaoro Hatpus. Ocazok
oTOpachIBAIOT.

DUNbLTPAT HENTPAIHUIYIOT COISTHON KUCIOTOM 1O UHAMKATOPY METHUJIOBOMY KPaCHOMY M IIPWIMBAIOT
1—1,5 cM3 consiHoM KHMCJIOTBI B M30BITOK. PactBop monuBaiotr Bomoit a0 oovema 200 cm?, HarpesaloT 1o
KUIEHUS M TIPUWIMBAIOT MPHU NepeMelLMBaHUH HEOONBLIMMHU NOPUHAMH 15 cM3 ropsiuero pacTeopa xjiopHiaa
Oapus 2-BoaHoro. PactBop ¢ ocaakoM KHUMATAT 5—10 MMH M ocTaBIsAIOT Ha 12 4 nMpH KOMHATHOM
TeMIepaType.

PactBOop QUABTPYIOT, HE NEpeMellIUBast, Yepe3 ABOHHOMA IVTOTHBIK PUNBTP ¢ HEOOJNBIUMM KOJHYECTBOM
dOUIbTpoOYMaAXXHON MaccCHI.

Ocanok B CTakaHe MpPOMBIBAIOT NEKAHTAHMEN TpH pasa ropsiyel BoAoi, 3areM KOJIMYECTBEHHO
MEPEHOCAT HAa PWIBTP H INPOMBIBAIOT ropsiyeit BOJOH A0 MOJIHOTO VAAJIEHHUA XJIOP-HOHOB B IIPOMBIBHBIX
Bolax (peakiMsi C a30THOKMCJIIBbIM cepebpoM).

OUIbTp ¢ OCAAKOM MOMELUAIOT B INPOKaJleHHbIH B3BEUIEHHBIH IUIATHHOBBIH THUTIej b, 030JSI10T 6e3
BOCILTAMEHEHHS, OCTOPOXHO CXMraloT IMpH JOCTATOYHOM IOCTYIE Bo3Ayxa U npokanusaioT npu 800 °C B
TeyeHue 30 MUH. THUreab ¢ oCcTaTKOM OXJIAXIAIOT B 3KCUKATOPE U B3BellinBaloT. [IpokanuBatHue noBTopsIOT
IO MOCTOAHHOHW MacChlI.

5.2.3 JIna BHECEHHs MNOIPAaBKH Ha colepXaHHUEe cepbl B peakTHBAaxX uepe3 BCe CTAaOIUMM aHaJIHu3a
IPOBOJAT KOHTPOJIBHBIN OIIBIT.

5. O6paboTKa pe3yasLTaToOB

5.3.1 MaccoByio om0 cepbl X5 B IMTPOLEHTAaX pacCYMUTHIBAIOT IT0 dopMyIie

(m, - my)-0,1374 - K- 100
Xg= bt 2

m

rae m; — Macca ocalka cepHoKucaoro bapus, r;
m, — Macca ocaika cepHokKucioro 6apuss B KOHTPOJbHOM OMBITE, T;

0,1374 — K03 PpuLUUEHT nepecyeTa CEpHOKHUCIOro 6apust Ha cepy:;

m — Macca HaBeCKM MpoObl, T;

K — K03 PULIMEHT nepecyeTa MacCoBOM HOJU Cepbl HA MACCOBYIO HOJIIO €€ B CYXOM MaTtepHaie (CM.
[OCT 22772.0).

5.3.2 HopMBI TOYHOCTM M HOPMATUBBI KOHTPOJIS TOYHOCTH oMNpenejieHHUs MacCoBOW IOOJNM Cephl
yKa3aHbl B Tabauue 1 (4.4.2).
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6 METOA C NCITIOJIB3OBAHHNEM ABTOMATHYECKHUX AHAJINZATOPOB

MeToad OCHOBaH Ha CXHWIraHMU HABECKHU IMPpoObl B TOKE KHUCIOpOHAa B NMPUCYTCTBUM ILT1aBHEH IpU
1250—1700 °C (B 3aBHCHMMOCTH OT NMPHMEHSEMOro METOAA PErHCTpallMH) ¥ perucTpalMM BbUIEIHMBLIETOCH
CEPHHUCTOIO ra3a METONAMH KyJTOHOMeTpHYecKoro THTpoBaHHUs WK MK -cnekTpocKonmuu ¢ HCIoJb3OBaAHH -
€M aBTOMAaTHYEeCKHMX aHATU3ATOPOB.

HUHTepBan onpeneaseMbIX KOHLIEHTpALlMH YCTaHABIMBAIOT B 3aBUCUMOCTH OT TMIIA aHAJIM3aTOpa.

6.1 Anmapartypa
1 npoBeaeHUs aHAIU3A MPUMEHSIOT aBTOMATHYECKUI aHANK3aTop Jioboro tTumna, pabora Koroporo

OCHOBAHa Ha OJHOM M3 YKa3aHHBIX B CYHIHOCTH METOAA NPHHLMNAX.
6.2 [IpoBeneHune aHalu3a
AHaJIH3 IPOBOIAT B COOTBETCTBHH C HHCTPYKIIMEH, IpHIaraeMoii K NpHMeHsIEMOMY aBTOMaTHYECKOMY

aHATH3ATOPY.
6.3 O6paborka pe3yaAbTaToOB
6.3.1 MaccoByo noio cepsl (Xg) B IpoLeHTaX ONpeneassior no uudposoMy Tabno aHanuMzaropa 3a
BbIYETOM MAacCOBOH HOJH CEPbl B KOHTPOABHOM OIIBITE.
6.3.2 HopMBEI TOYHOCTH M HOPMATHBBI KOHTPOJSI TOYHOCTH OIpPEeACNCHUS MacCOBOM JOMHU cephl

yXa3aHbl B Tabnuie 1 (4.4.2).
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ITPHTOXEHHUE A*
(pexomeHdyemoe)

PYIbI MAPTAHHEBBIE. OITPEAEJIEHUE COIEPXKAHNA CEPBI.
I'PABUMETPUYECKHE METOIbI B BUJE CYJIB®ATA BAPUA 1 TUATPUMETPHYECKHUN METO/X
B BUAE IBYOKHCH CEPBI ITOCIE CXUIAHUA (UCO 320-—-81)

1 HASHAYEHHUE A OBJIACTb ITPUMEHEHNSA

Hactogmmit craHoapT YCTaHABAMBAET TPH MCTOAA OINpEACJCHHUS CONepXaHKA Cephl B MapraHuUeBhIX pyaax:
meronnl | ¥ II — rpaBUMeTpHuYecKiie MeToAb B BUAE cyibdara Oapusi, IpUMCHACMEIC IJIS MapraHLICBHX Py C

coaepxaHHeM cepbl 6onee 0,01 % no macce (m/m);
merol [l — TuTpUMeTpHUUYECKMHN MEeTOA B BHIEC ABVOKMCHU CEpPhl MOCC CXUIaHHA.
Hacrosimumit cranaapt npgMeHsioT copMecTHo ¢ HCO 4297 (I'OCT 22772.0).

2 CCbLUIKH

HCO 4296-1—84 Pyapl MapraHuesnle. Or6op npob6. Yacrb 1. Orbop eamHKHYHOM npoOhI
UCO 4296-2—83 Pyani mapraniiessie. OT60op npo6. Yacrs 2. Iipurorornenune npod
UCO 4297—78 (IF'OCT 22772.0—96) Pyapl ¥ KOHUEHTparnl MapraHueBble. MeToanl XMMHYECKOro aHaIM3a.

O6111e npaBwiIa NpoBeACHHUSA

3 Meroa I. TPABUMETPUYECKUN METOI (IIEPBBIA BAPHAHT)

3] CymmHocTh M€ETOA

[TepeBeneHne cephl, coaepxalleics B aHaTU3UpyeMoit npobe (oObIYHO B BHAE NHPHUTOB H 6apHTOB), B cybdar
HATPHA MVTEM CIUIaBAECHHUSA PVAB ¢ KapOoHAaToM HaTpHA M oxumcaureneM npH 800—900 °C. BriuenayuBaHHe IUiaBa
BOAOM ¢ nocienyiouiuM bUNLTPOBAHUEM A OTHOENICHHS CYAbdaT-HOHOB OT CONYTCTBYIOLLHX 3JIEMCHTOB, MELLIAJOLIMX
onpeaencHuo. OcaxiacHue cynsdar-HoHOB, HAXONAUIMXCA B GHWIbTpaTe, XIOPHAOM 6apHs H ONnpeacCHUE COACpXKaHHS
cepbl B BUAE cynbdara Oapus.

3.2 PeakTHBH

3.2.1 Harpui yraexucaniit 6e3BOXHBIN.

3.2.2 Harpus nepexuchs.

3.2.3 CMmech mng crnaBieHus, cocrodaiuas U3 30 r 6e3BoAHOrO yrjleKMcioro HaTpMsi, 25 roxMCM MarHUs M 2 r
XJIOPHOBATOKUCNONO KATHSL.

XJIOPHOBAaTOKMC/IbIM KalHi TOHKO M3MENbYalOT ¢ HCOONbIHUM KOMHYECTBOM Oe3BomHOro kapOboHara HaTpHd B
dapdopoBoit crynke. 3areM A06aBNASIOT OCTaBlUceCss KOJMYECTBO YINCKHUCIONO HATPUMSA M OKMCH MArHHs H XOpollo
nepeMelINBaloT.

3.2.4 3TUNOBHINA CITHPT.

3.2.5 Harpui yraexucnnit, pactsop 10 r/om3.

3.2.6 Kucnora consiHas morHoctsio 1,19 r/cMm3, pasbasneHHas | : 1.

3.2.7 Bapuit xiopucThiit, pactsop 100 r/am3.

3.2.8 PactBop Aang npoMuiBanuA: 10 cM? pacTBopa xnopucroro 6apus npubarnsior k 10 cM3 congsHON KMCNOTH
u paszbasnsior a0 1 aM> BoJoM.

3.2.9 Cepebpo azoTHOKHCIAOE, pacTBop 1 r/am3.

3.2.10 MetwioBmi# KpacHbIfi, HHANKATOp, CIIMPTOBOM pacTBOp | r/am3.

33 AnnmapaTtypa

O6biyHOe nabopaTopHoe obopyaoBaHHE U

3.3.1 IInatvHOBbIE THINIH (U1 METOOMKH A).

3.3.2 HukeneBnie Tvrny (ans Mcronuku b).

3.3.3 MydenbHasa neus.

34 IIlpoba

Or6op npob nporoasat B coorsercTBUH ¢ UCO 4291-1 (cMm. TOCT 16598), npHroromieHue npob — B cooTBeT-
ctByM ¢ UCO 4296-2 (em. TOCT 16598).

AHAIM3NPYEMYIO Npoly H3MeNbyaloT A0 pa3Mepa 4YacTHll He OGonee 100 MM (KOHTPOJIIHPYIOT NpOCEHBaHHEM
Yyepe3 CMTO COOTBETCTBYIOLUEIO pa3dMepa) ¥ BhICYHIMBAIOT HA BO3llyXe B 1aOOpaTOPHBIX YCNOBHSAX.

3.5 BoinonHeHHe onpeAeneHuUd
3.5.1 [Ilpoba dra anarusa

B3BelllBaloT HaBecky npobsl Macco 3—5 r.
3.5.2 Onpeodenenue

* [IpuMeHSAIOT NpY 3KCINOPTHO-UMIIOPTHHIX ITOCTABKAX.
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3521 Memoouxka A
Hagecky npo6ri (3.5.1) noMelaloT B INaTHHOBLIA THreNb, 106aBIAI0T OT 4 10 7 T CMECH WIS CIUIaBfaeHus (3.2.3)

¥ TIHATeJbHO nepeMellnBaloT. [ToMelnaloT TUrenb B MyQesbHYIO Neubs U cruasisior npu 800—900 °C B teueHne
20—30 MuH. OXI1aXIAIOT THTeIb, MOMELIAIOT €ro B CTakaH BMecTMMOCThiO 300 cM? M BHILIENAYHUBAIOT IU1aB B
70—100 cM3 ropsiueit Boawr (60—70 °C), 3aTeM HarpeBaloT A0 NOAHOIO palloXeHH IU1aBa, yIANAIOT THreJIb U3 CTaKaHa
H NPOMAIBAIOT €ro BOIOH.

Ecan pacTBOp OKpallMBAeTCH MAHraHaTOM B 3€JIEHhIA 1IBET, €10 BOCCTAHaRIMBAIOT NOOaBIEHHEM HECKONbKMX
Karnesab 3TWioBoro cnupra (3.2.4) ¥ HarpeBaloT A0 NOJHOro obeclBeYNBAHUS.

DUABTPYIOT ropsAYMit pacTBOP uepe3 6e330bHBIN GHIBTP B CTAKaH BMECTUMOCTBIO S00 cM3, ocTaBiiss 60NbLIyIO
4yacTb OCAAKa B CTaKaHe, B KOTOPOM IPOBOIWIH PACTBOPEHHE.

B cTakaH ¢ ocTaTKOM rpwiMBaoT 50 ¢cM3 ropsuyero pacrsopa yraekucaoro Hartpus (3.2.5), KHNATAT B TCUCHUE
5—10 MHMH ¥ OWIBTPYIOT pacTBOp 4Yepe3 ToT Xe GunbTp. [loBropsioT 31y onepauuio 2—3 pa3sa. [lepeHocaT ocanok
M3 CTaKaHa Ha QWILTP M TIPOMBIBAIOT 4 pasa ropgyMM pacTBOPOM YINIEKMCIOro HaTtpHsa. Punsrpar o6beMoMm
250—300 cM> ocTOpPOXHO HENTPATHIVIOT CONSIHOM KHCNOTOM (3.2.6) B NPHCYTCTBBH HHAMKATOPA METWIOBOIO KPAaCHOTO
(3.2.10), 3aTeM NpUAHBAIOT B H36BITOK 1—1,5 cM3 3TO# Xe KHCNOTHI.

HarpeBaoT pacTBOp 10 KMIEHHS W 3aTeM NPUIMBAIOT No KamnaM 10—15 cM3 ropsyero pacteopa XJIOPHCTOro
6apus (3.2.7) npH NOCTOSHHOM TNepeMellMBaHHH. OCTOPOXHO KMIATAT pacTBOp W Bhinmapusalot Ao 150—200 cm3,
OCTARNAIOT Ha 12 4 npH KOMHATHOM TeMIlepaType Wisl ocaxaeHusa cynbdara 6apys.

OThWIBTPOBHIBAIOT OCANOK Ha TUIOTHRIA GWILTP, CONCpXAlUMA HeDONbLIOE KOMUYECTBO (PUIBTPOOYMaxHOM
MAaCCBhI; CTpYeH XOJIOQHOIO pacTBopa ANf NPpOMEIBaHHSA (3.2.8) CMBIBAlOT OCaAOK W3 CTakaHa.

[IpoMBIBaIOT ocanokK Ha punbTpe 3—4 pa3a pacTBOPOM NI NMPOMBIBAHMS, 3aTeM TCIUIOH BOAOM A0 MOJIHOro
yIaNEHHA XJIOPHI-HOHOB U3 NPOMBIBHEIX Bol (peaklMs ¢ pacTBOPOM a30THOKHMcJoro cepefpa) (3.2.9).

OwibTp C 0OCAAKOM NOMEWAIOT B IPEABAPHTEIBHO MPOKANSeHHBIA U B3BCLUECHHKIA TU1aTHHOBRIN WIH Pap¢OopOBLIk
THIeNb H BeICYIUUBAIOT. O301810T H OCTOPOXHO npokKanusaoT rnpH 600—700 °C B teueHne 30 MUH. THrenb ¢ 0caakoMm

OXJIAXIAIOT B IKCUKATOPE U B3BELIHBAIOT.

3.5.2.2 Memoduxka b
[ToMeluaior HaBecKy npobHl (3.5.1) B HUKeneBHIit TUreab, A00aBNAIOT 3—35 r KapboHata HaTpuda (3.2.1) u 3—5r

nepekucu Harpus (3.2.2), THIATEIBHO MEPEMELLINUBAIOT.

[MoMewalor TMreab B MydeabHYIO Nneyb W croiaBasgior B reyeHHe 20—30 muH npu 550—600 °C. Tlocne
OXJIKIEHHA THIe/Ib MOMELLAIOT B CTakaH BMecTHMocTbio 500 cM3, npwinsalor 100—150 cM> BoAml M HarpeBaloT TUIaB
110 TIOJTHOTO pacTBOpeHMsi. BHIHMMAIOT TUTeAb M3 CTAaKaHa, TIATEAbHO OOMBIBAIOT €r0 ropsyeit BOAOK.

[TponorxaoT onpeneieHHEe B COOTBETCTBHMHM ¢ MeToagMKOM A (3.5.2.1), HaunMHag ¢ onepallM¥ BOCCTAHOBJICHHA

MaHraHara.
36 BhipaXxeHHe pPe3yAbBTATOB

3.6.1 Pacyem
MaccoByio nonio cepnl Ag B IpoLIEHTax (110 Macce) pacCYMTHIBAIOT No dopMyIic
m, - 0,1374 . 100
Ag=———— K|
My

rae m; — Macca ocajika cyiabpara 6apus, T,
m, — Macca HaBeCKH FIpOOHR, T,
K — xo3d@dHLIMeHT AepecyeTra CoAcpXaHHWs CEephl Ha eée COACpPXAHME B CYXOM MaTrepHaie,
0,1374 — xo3ddHiIMEeHT NepecyeTa cyabdara GapHsa Ha cepy.
3.6.2 JomyckaeMble OTKNOHCHHA MEXIY pe3yNbTaTaMH IapaUieNbHLIX ONpeAcicHHH HE NO/DKHBI NpeBbILIATb

yKa3aHHLIX B TaOnulie

; ConcpxaHHe cepbl, % (no Macce) Honyckaembic oTKIOHCHHA, % (o Macce)
— — - — - - 1 — e — e ————— i ————— — — e
Ot 0,010 no 0,030 Bkmiou. + 0,001
» 0,030 » 0,050 » + 0,002
» 0,050 » 0,100 » + 0,003
» 0,100 » 0,200 » B + 0,006 L

4. Meron II. TPABUMETPHYECKHN METOJ (BTOPOHW BAPUAHT)

4.1 CymiHocTh MeETOAQ

PacTtBOopeHHe aHANIM3MpYeMoOit ITpoOnl B CONAHOM KHCNOTE B NPHCYTCTBHH xaopaTta Kanuda. OcaxacHue cynbdar-
HOHOB B BHIc cyabdara Oapms.

4.2 PeakTHBH

4.2.1 Kanuii XJTOpHOBATOKMCIILINA.

4.2.2 Harpnit yrnexuciniii 6€3BoAHLINA.

4.2.3 Kucnorta consHas mioTHoctbio 1,19 r/cm3.

4.2.4 Kuncnora consHasi, pasbasineHHas |1 : 1.

4.2.5 Kucnora ¢roprcToBOoIOpOaHAas TUIOTHOCTLIO 1,14 r/cMm3, 40 %-Hbll pacTBOp.

4.2.6 Kucnora a3oTHas IutoTHocThiO 1,40 r/cm3.
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4.2.7 bapuit xopHcThIi, pacTBop 100 r/mmM3.

4.2.8 Bapuit a3oTHOKMCRIN, pacTsop 10 r/am3.

4.2.9 Harpmit yrnexucnsiit, pacteop 10 r/am>.

4.2.10 PactBop mans npoMbiBaHus: 10 cM3 pacTBopa xyopucroro 6apHs npuausaior K 10 cM3 consiHoMt KHCNOTH
M pa3basasior A0 1 AM3 BOAOIA.

4.2.11 Cepebpo azoTHoKMcnoe, pacTBop 1 r/omM3.

4.2.12 MeTUNOBBII KpacHbI, HHAMKATOp, CNHPTOBOM pacTBop 1 r/am>.

43 AnnaparTtypa

O6b1yHOe nabopaTopHoe 000pyloBaHHE H

4.3.1 Onexrpuyeckasl IUIMTKa WIH BoasHas OaHd.

4.3.2 TInaTHHOBHIC THUIJIH.

44 [lpoba

O160p npo6 nposonaar B coorBeTcTBUH ¢ UCO 4291-1 (cMm. TOCT 16598), npuroropneHne npod6 — B COOTBET-
ctBrH ¢ UCO 4296-2 (cMm. TOCT 16598).

AHaMM3UPYyEMYIO Npoby M3MENbYaloT A0 pa3Mepa yacTHl He Gonee 100 MKM (KOHTPOAUPYIOT NMPOCEHBAHHCEM
yepe3 CHTO COOTBETCTBYIOLLErO pasMepa) M BHICYLUIMBAIOT Ha BO3yXe B J1aDOpaTOPHLIX YCJIOBHAX.

45 BrinonHeHUe onpeaceneHus

4.5.1 Ilpoba orsa anaausa

B3BewiMBAIOT HaBecKy Npobbl Maccoll 2—35 I ¥ MOMEILAIOT ee B CTAKaH BMeCTHMOCThIO 300 cm3.

4.5.2 Onpedenerue

4.5.2.1 B crakaH, coaepXxailuil aHantH3upyeMylo npoby, npubasnsior 1—2 r xnopHoBaTokucnoro Kaug (4.2.1)
U pacTBopsioT B 20—30 cM? conaHoi kucaorsl (4.2.3) npu yMepeHHOM HarpeBaHHM.

4.5.2.2 Tlocne pacTBOpeHHs1 HaBECKH MPHWIMBAIOT 3—5 cM3 pacTBopa xopHcroro 6apus (4.2.7) M BbINapHBaloT JOCYXA.

4.5.2.3 YBAAXHSAIOT CyXOi 0cTaToK 4—5 cM3 constHON KHCNOTHI (4.2.4), yMEPEHHO HarpeBaloT Ha J1eKTPUUYCCKOM
IVIMTKE WIM Ha BoAdHOM 6aHe B TeyeHMe 5—10 MMH, 3arem npunusalor 150—200 cMm?® ropsuyeir Boan. Ilocne
DAaCTBOPEHUSA cofel ocalloK OTQWIbTPOBLIBAIOT HA IJIOTHBIAH QUILTD.

[TpoMbiBalOT 0CaaoK pacTBOpoM Wis npomMbiBaHus (4.2.10). INomewaloT pactBop ¢ ocaakoM B IUTaTHHOBHIH
TUTENb, YBIAXHAWT 35— 10 xarnsgMu pacrBopa HUTparta 6apusa (4.2.8) 1 ocTOpoxHO npokKaiupaor npu 5S500—600 °C.
VBAIOXHSIOT OXJIaXAcHHbI ocanoK 10—12 karuiAaMu a3zotHoit xucnorel (4.2.6), npwinBalor 10—15 cM3 pactBopa
$TOpPHUCTOBOAOPOAHOH KMca0Thl (4.2.5), BoINapMBalOT AOCYXa H NPOKaAAKBAIOT NPpH Temneparype 500—600 °C.

4.5.2.4 CrnaBiasioT ocTaTok B THIe ¢ 3—4 r yraekuciaoro Hartpud (4.2.2) npu 950— 1000 °C. [TomewiaioT Turenb
B cTakaH BMecTHMOCTbIO 150 cM? M pactBopsloT ras B 50 ¢cM3 Boabl npM HarpeBaHuu. PHWILTPYIOT pacTBOp yepes
GWILTP cpefiHei TVIOTHOCTH B CTakaH BMecTMMOCTbIO 300—400 cM3, 3areM TILATEIbHO NPOMMIBAIOT CTAKaH K WILTP
8—10 pa3 ropsauuM pacTtBopoM KapboHara HarpHsa (4.2.9).

4.5.2.5 ®OwibTp ¢ ocankoM otbpachiBaloT. PacTBop 06beMoM okoso 300 cM3 oCcTOpOXKHO HEHTPANH3YIOT CONSHOMN
kucnoroit (4.2.3) B NpUCYTCTBHH HHAMKATOpa METWIOBOro KpacHoro (4.2.12), npunusaloT B M36mIiTOK | cM3 3TOi
KHMCJIOThI ¥ HarpeBaloT pacTBOP.

B xunsammit pacTBop NMpHUIMBAIOT MO KalUIAM TIPH HENpepHIBHOM nepeMemmBaHMM 10—15 cM? ropsiyero
(60—70 °C) pactBopa xinopuctoro 6apus (4.2.7).

HakpblBaloT CTaKkaH YacOBbIM CTEKJIOM H KMIATAT pacTBop B TeyeHHe 10 MvMH. CHMMAIOT CTakaH C IUIMTKH M
OCTaBJIAIOT Ha 12 u.

OTdUNbTPOBBIBAIOT OCAAOK HAa TUIOTHBIA QWIBLTP, COACPXAlUMH HeEMHOro guabTpobyMaxHoi Macchl, OCaloK
NPOMBIBAIOT 5—6,pa3 pacTBopoM ML NpoMbIBaHHuA (4.2.10), 3aTeM Teruioi BOOOH KO NMOJHOrO YAaIEHHUS XJIOPHA-HUOHOB
[peakiuius ¢ pacTBOpOM a3oTHOKHUcHoro cepedopa (4.2.11)].

4.5.2.6 TloMmewalor unbTp ¢ ocaakoM cyiabdara OapHs B NpeABapUTEIbHO B3BELICHHBII NMPpOKaNeHHAIN aTy-
HOBLIA MAH ¢ap@opoBbli TUrenb. OCTOpOXHO 030hAA10T H npoxkanuBaloT npH 600—700 *C B TeyeHue 30 MuH.
OxnaxaaloT THreib ¢ 0CaZKOM B 3KCHMKAaTope M B3BEIUHMBAIOT.

46 BoipaxXxeHHe pe3yabTaToOB
4.6.1 Pacuem

ConepxaHue cepbl Xq B IMpoLieHTax (MO Macce) pacCYMThIBAIOT, KaK yKa3aHo B 3.6.1.

4.6.2 JonyckaeMbie OTKNOHEHHA MeEXAY pe3yjibTaTaMH Napalie/ibHbBIX ONpeAescHHUi yKa3aHnbl B Tabnuue
(3.6.2).

5 Meroxa III. TATPUMETPUYECKHUN METO] OITPEIENEHUSA B BUJE IBYOKHCH CEPHI

3] CymmHoCcThL MeToOZAA
Cxuranne aHanusnpyemoi npoSni B Toke xucaopona npy 1350—1400 °C wix B TOKE ABYOKMCH YIAiepola NipH
1200—1250 °C; nornoueHue Bbhlaensoliecss ABYOKMCH cephl BOOOM M TUTPOBaHHE 0Opa3oBaBllieiiCA CEpHHUCTON

KMCIIOTb! THTPOBAHHLIM pacTBOPOM HONAa B NPUCYTCTBHH MHIAMKATOpA KpaxMana.
52 PeakTHuBb

5.2.1 Kanbuvil xnopuctoiii 6€3BoaHBIM, IPAaHYIMPOBAHHBIMN.

5.2

5.2.3 Kanus rmapat oxucH, pacteop 300 r/cm3.
5.2.4 Kucnora cepHas rnjaoTHocThio 1,84 r/cMm3.
5.2.5
5.2.5

.2.5. Hox, tutpoBanHsiit pacteop ¢ (1/5 J,) = 0,005 Monn/am3.
251 Tpueomoenenue pacmeopa
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IMoMmewmaior 0,635 r KpuctTauMyeckoro ioaa ¥ 1,3 r HOMHOBAaTOKMCJIOrO KaJIug B CTaKaH BMeCTUMOCTBIO 100 cM3,

pacTBOpAIOT B 50 cM3 Boabl M JOJMBAIOT BOXO#H no 1 aM3.

5.25.2 Yemanosxa mumpa pacmeéopa

Tutp pacTBOpa oaa ycTaHaBIUBAIOT NO CTAHAAPTHOMY 00pa3lly MapraHUeBON pyabl C H3BECTHHIM COlepXaHHeM
cepnl, MPUOIH3UTENBHO paBHBIM COINEPXAaHUIO cepbl B aHATH3HpYeMOM oOpa3sle, npoBeeHHOMY 4Yepe3 Bce CTaluM

aHanIn3a.
Tutp pacTBopa Hona 7 B rpaMMax Ha KyOMUYEeCKMH CAaHTHMETP PacCUHMTHIBAIOT 10 GopMyne

B-m
V.100°
rae B — colepxaHMe cepbl B CTAHAAPTHOM oOpaslie MapraHueBoi pyan, % no Mmacce;
m — Macca HaBeCKH cTaHaapTHoro obpasua, r;
 — 06beM pacTBOpa ioa, U3pacXONOBaHHKEIN Ha THTPOBAHME, CMS,
3a TUTP NPUHHUMAIOT cpelHee apHPMETHUYECKOE PE3YIbTaTOB TpeX U3MEPEHHH.
§5.2.6 Kpaxman, pacrBop 5 r/omM3. 0,5 r pacTBOpPHMOIo KpaxMasa H3MeJIbYaloT B CTYNKe, cMelunBaloT ¢ 20 cm?

BOJIbI M BIIMBAIOT TOHKOM CTpyeit B cocyll, coaepxawmii 80 cM? Kunsiei BoAkL.
YcraHoOBKa U1 onpelesicHUA MAacCOBOM JOJIM CEpH NpeacraBieHa Ha pHCYHKE.

T =

YcTaHOBKA LI oNpelefieHHsi MACCOBOM 10/ cepbl THTPHMETPHYECKHM METOA0M
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] — 6annoH ¢ KMCIOpPOAOM WIH IBYOKMCHIO Yriiepola; 2 — peAyKUHOHHBIA BEHTWIb, J — NPOMBIBHOR cocynl (cknsHKa THILCHKO),
COOECPXALUMN pacTBOp IMApaTa OKHCH Kadus;, 4 — NpoOMBIBHOH cocyn (cknsiHKa THINCHKO), colepXallMi CEpHYI0O KHCAOTY; 5 —
CYLIIIBHAS KOJIOHKA, 3aroJHeHHass THAPATOM OKHCH KaIMsl I'PaHYJIMPOBaHHBIM U XJIOPHCTBRIM KanbliueM; 6 — orHeynopHas ¢apdo-
pOBasi TpyOKa Ul CKUraHHsI, 7 — 3AeKTpUYECcKas NeYyb ¢ CWINTOBBIMH HalrpeBaTeaaIMu; & — BhIXOOHas Tpydka; 9 — nornoTHTeabHLIHK
COCYI C pacTBOPOM KpaxMana; /0 — cocyl ¢ paCTBOpOM cpaBHeHHus1; /1 — 6iopeTka ¢ THTPOBaHHAIM pacTBOpOM iHoaa; /2 — acbecToBhlil
3KpaH; 13 — repMoperynsaTop; 14 — tpaHcdopMaTop

Kucnopon waM aByoKMCh Yriiepola, HCHONb3YEMEIC IS ONpeAc/JICHUA, NPOINycKaloT M3 6awoHa / 4yepes
PECAYKLIMOHHBIA BEHTWIB 2 B NNPOMBIBHEIEC COCYIbI 3 U 4, colcpXalllie pacTBOp r'HApaTa OKMCH KanHs (5.2.3) U cepHOM
KHCAOTH (5.2.4) COOTBETCTBEHHO, M B CYLIWIBHYIO KOJOHKY J5, HHXKHSASA TNOJIOBHHa KOTOpPOM 3arnojiHeHa IrpaHy/IHpo-
BaHHKIM TMIpP3TOM OKMCHM Kanug (5.2.2), a BepxHsAS NOJOBHHA — CYXMM XJIOPDMCTHIM KaJbliieM (5.2.1), NOKpHTHM
OWIBTPOM H3 CTEKJIOBOJIOKHA (CTEKJIOBAaThI).

Ecnu aHanu3upyeMyo npoby CXKHUrarxT B TOKE ABYOKHCH YTJIepoa, IPOMBIBHBIC COCYibl 3 U 4 MOXHO HCKITIOYHTD
M3 CXEMbI, 2 CYIHMJILHYIO KOJIOHKY J 3alOJIHUTb 0¢3BOJHBIM NepXJIOpaTOM MarHHA WIH XJ1OPHCTHIM KallbLIMCM.

OyMLIEeHHBIA M CyXOH KHMCJIOpOA NOJAIOT Yepe3 pPe3HHOBYIO TPYOKY B $apdopoByiO OTHEYTIOPHYIO TpYOKY Ans
CXMraHus 6 mmamerpoM 19—20 MM, YCTAHOBJIEHHYIO B JIEKTPHUYECKOM Mneyyu 7.

['a3000pa3Hbie NMpoAyKTHl CropaHHUs BMecTe C H3OBITKOM KHMCAOpPOAAa WIH ABYOKHMCH yTjiepojia BBIBOASATCHA M3
TPYOKH AN CXHUIraHHUA yepe3 BHIXOAHYIO TPYOKY & B MOrJIOTHTENbHAIA cocyl 9 BeicoToit 250 MM M anaMeTpoM 30 MM,
HarnoJIOBUHY 3arlOJIHCHHBIM pacTBOpoM KpaxMmaia (5.2.6), oxpaileHHBIM #ionoM B GaeaHo-roayboi user. Cocya 10,
PacroNiOXXCHHBIN pAIOM, 3aIOJIHAIOT TEM XE pacTBOPOM, KOTOPBIH CHYXKUT paCTBOpPOM CPaBHCHMS.

boperxy 11 3anoaHSIOT TUTPOBAHHLIM pacTBOpoM Hoaa (5.2.5).

DNeKTpHYeCcKas Nneyb 7 C CWIMTOBBIMH HarpeBatelaMH (KapOOHHTPHAOM KpeMHMs Si,NC,) nuTaeTcsa nepeMeH-
HbIM TOKOM 4epe3 TpaHchopMarop 14, CHaGXeHHBIN TepMoperyasitopoM 13.

Ina npeaorBpallieHs neperpesa KOH1LOB ¢apdopoBoi OTHEYTIOPHOH TPYOKH 6 TOpLIEBhIE KOHLIH NMeYH NOKPITHI
acOecToBbIM 3KpaHOM /2. KOHLBI TpYOKHM JOJDKHEI BRICTYNaTh U3 nieyd Ha 150—200 mMm. KoHuB! TpyOKHM oxnaxaalor
CHapyXH BJIAKHON XJI0ONn4yaroOyMaXHoMN TKaHbIO B MECTaX, Ile OHM 3arJIyllcHH.

5.3 IIpoba

Ot60p npob MapraHueBrnix pya rpoBoasT B cooTBETCTBHH ¢ UCO 4296-1 (cM. TOCT 16598), npuroronicHue
npob B coorBercTBHH ¢ MCO 4296-2 (cM. TOCT 16598).

AHaJIM3UpYeMYI0O NpoOy M3MENBYaloT A0 pa3Mepa yacTul He 6oaee 100 MxMm (KOHTPOIHMPYIOT NpOCEMBaHHEM
yepe3 CUTO COOTBETCTBYIOLLETO pa3sMepa) M BLICYLLIMBAIOT Ha BO3ayxe B 1aOOpaTOPHBIX YCIOBHSIX.

10



I'OCT 22772.7—96

54 BhinonHeHUE ONPENCHACHHS

5.4.1 Ilpoba ons anasrusa

BagewyBaioT B apdpopoBy10 JOAOUKY, NpeABApPHTENbHO NnpokancHHyo npu 1350—1400 °C B Toke xucnopona
wiyu nipy 1200—1250 °C B TOKe ABYOKMCH yriepona, HaBecKy Maccort 1 r npu maccoBoM mone cepnl ao 0,02 % (no
macce) ¥ 0,5 r npu MaccoBoi gone cepnl Bhilie 0,02 % (o Mmacce).

5.4.2 Onpedenenue

5421 I[Teped cxwmucanuem ycmaHo8Ky npoeepaiom HaA 2epMemUuU4YHOCMmDb.

5.4.2.2 HanonaHA0T NOrnoTUTENbHBIN cocyn 9 M cocyn ¢ pacTBOpOM CpaBHEHMs IO no NMOJOBMHH HX oObeMa
pacTBOpOM Kpaxmana (3.2.6), oxkpallleHHBIM TUTPOBAHHBIM pacTBOpoOM Hoaa (5.2.5) B 6i1eaHo-ronyboi user.

5.4.2.3 IloMelnalor noaoyky ¢ aHanusupyemMoi npoboit (5.4.1) B caMBIi ropsuMii yyacToK OrHEYIoOpHOMH
cbapc]goponoﬁ TpYOKH. DBICTPO 3aKphIBAIOT TPYOKY H NMPONYCKAIOT KUCTOPOO WIM ABYOKHMCH YIIepola CO CKOPOCTHIO
4 nM°/mMyuH. Koraa cepHUCTBIN ra3, NMmocTynas M3 neyu B NMOTJIOTHTENbHBIN cocyll, Ha4YHeT obeclBeUHBaTh HHDXHIOIO
YacTb XUAKOCTH, IO KAIUISIM NPUWIMBAIOT TUTPOBAHHBIN pacTBOp Hola ¢ TAKONH CKOPOCTDBIO, YTOOK! XKMUAKOCTH BCE BpeMA
ocTaBajach 61eq1HO-ronyboro LiBeTa B TEYCHHE BCEro aHalu3a.

CxuraHve aHanu3vpyeMos npodbl CUHTacTCs 3aKOHUEHHEIM, Koraa 6neaHo-ronyool 1LIBeT pacTBOpa B NOTJO-
TUTENBHOM COCYIE OCTAHETCA HCHM3MCHHBIM B TCYCHHC 2 MHH NP HENpepbhiBHOM TOKE Kucjaopoda (WIHM ABYOKHMCH
yrjacpoaa) 6e3 nobaBicHHUA pacTBopa Hoaa.

55 BripaxeHHe pe3ynbTaToB

5.5.1 Pacuem
CoaepxaHue cephl Xg B MMPOLIEHTAX (110 Macce) pacCYMTHIBAIOT 1o GopMyne

r(vi-rn)-100

X. A LAl 4
> my

rane T — THTp pacTBopa ¥oxna, r/cM3;
V, — o6beM pacTBOpa ioaa, M3pacXodOBaHHbIN Ha TUTPOBaHHE pacTBopa Nnpobel, cM3;
V, — obbeM pacTBopa ifona, U3pacXoJOBaHHLIH Ha THTPOBAHHE PacTBOPa KOHTPOJILHOTO OMNBITA, CM;
my — Macca HaBecKH NnpoOhl, T,
K — x03¢dPHLHNEHT nepecyera CoacpXaHHA Cephl Ha COACPXaHHE ¢e B CYXOM MarepHale.
5.5.2 JlonyckaeMbl¢ OTKJIOHCHHSA MEXIY pe3ybTaTaMH apajuIebHEIX onpeaeaeHHH yKka3aHhl B Tabauue (3.6.2).

11
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