YAK 689.11—482.001.4 : 006.354 Ipynoa B56
Frge CY IAPCTBEHHRGMWBA CTAHAAPT CONIA CCP
A . S e i A N

NOPOIIOE MENEIHMA
MeToas OOpeacieiin CEpid FocT.

Iron powder. —
Methods for the deferrmination of sulphur 16412.5--81

OKCTY 0804

Jlata pnéRenns ff.07.02

Hacromwmi crangapr ycranasausaet turpumerpwgeckuft  (nmpw
maccosoll moae cepu or 0,005 mo 0,05%) 7 kyaonomerpugecknsi (npn
maccosoft noae cepu or 0,002 oo 0.20%) Metoaw onpeRencHnrs cepu
B XKeJEIR0OM MOPOITKE,

1. OBUKHE TPEBOBAHHA

Qe TpefoBaHHT K MeToIaM SHAMHEIA — no [OCT 28473,

Z THTPHMETPHYECKHA METOL ONPENENEHHE CEPLI

I CymuocTs MeTtofa

MeTod ocHOBZH HA CHHPANHE H2BECKH MENeIHoro NOPOINKAa B No-
TOKE EHCAOpoNa npH Temnepatype [300-——1350"C. OGpasywmefics npH
BT0M CEPHHCTHE Tad BHTECHASTCH NOTOKOM Encaopona & abcopGuwoH-
HEI COCYA W MOTAOWASTCH B HEM BOAOH, B pesyisTare yero ofipasy-
ETCA CEPHHCTAR HHCAOTE, KOTODYE OTTHTPORMBAIDT cMeckln RogHoBaATO-
KHCAOTO H fOAHCTOrG KAMHA B NPHCYTCTBHH HHIHKATOPAE KpaxMana.

2.2, Annapatypa, PEAKTHBEH H PACTBOPEL.

YeranmoBka AAR ONPENGTeHER CEPH, NPHBcIERHAER HA HepTede, o0-
CTOHT 13 Bagaona o kacnopoacs f, cEabmEeHHOTD PEAVEUHOHAKM BEH-
THAGM H MAHOMETPOM LIA MYCHKE M DETVANDOBZHER NOTOKA KHCAOPOAA
2, morAOTHTENLAOH CKAAMKE J, copepmamel pacTsop MAprasuoBoKHe-
N0TO Kaaud ¢ Maccopodl gosedt 40%, MAA OMHCTEN EHCJOPOAA, MOCTY-
napiere & neys; U-obpasuofi vpyGuw 4, conepmamell B nepsof no-
AoEiHe (no xﬂ.ﬂ.ﬁv EHCAOPDAA} HATPOHHYID H3BECTR, 8 BO BTOPOH — xJ0-
PHCTHIR Kaabuuil; KpaHa Aaf peryIMpOBAHHEA TOK3 OuHMIeHHOTO KHC-
Ropofia 5, onHeymopHOR MYIAHTO-KpeMiesemucTOf TpYOKH 6 BuyT-

Hapasne o§ummnanwoe

Tacromoud craHnapy se Momer OHTh AOAHGCTER HAW  UBCTHAMHO  ROCH{HCImELeH,
THRAERHPORAN ¥ pacopicTpadcA Oes paspemedsig Noccramazpra CCCP
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PEHHHM AHAMETPOM, ONPEleifseMbEM AHAMETPOM NPHAMeHAEMOrO 3aT-
BOPA W pasMepaMH JopaoukH, Kowuw 1pyfxn, BHCTYTAKILHE HI NEYH,
noAwHE GaTh He Kopoue 250 mwm. TpyGea nepen ynorpefnensnem aoa-
#Ha GHTL NPOKadeHa No ecéd Linde mpa remnepatype |300—1350°C
B NOTOKE KHCAOPONE; roOpHIOHTaApHoH TpydeaToli neauw 7 c xapOemo-
KPeMHHeELIMH HarpeBaTensmi, ofecneuHsalpHMHE #arpes o 1300—
1350°C; repmoperyamtopa 8, ¢ MOMOMLKG HOTOPOTO  [MULIEPHRHBAIOT
NOCTORUKYI0 TEMAEPATYPY NeWH: perylsropa nampaxennf 9 | zoov-
CHABTCH NPEMSHATE APYTHe THNH TpyluaTex newedl, oboonemsaomHX
HeolxouMyn Temnepartypy); nuaeyimoertens I0; 1Byxxoicsore wpaHa
11, mormorurean 12, cocTofmiero #3 ABYX CTERANHIEX COCY/10B BEYTHEH-
HHM gHamerpos 30—35 MM B smcoTod 150 MM, COBIHHEHHRXY CTEHIAH-
HEMH MEpeMEIYKEaMKE, B HHMHAER YacTH ROTOpOrO MMeeTcH Kpaw aan
CAMBA MMAKOCTH N0 OKOHYaHHH aHaausa. B nepwl coeyd nmoraorare-
AR sroguT F-obpaznan TpyGKra, wepes KOTOpYo NPOXOLHT NOTOH HHC-
NOPOAA K CepHECTOrO rasa, okanuwsaoancs OapbaTepom aas pacns-
NEHHA razoe ¢ UeL: AYYIIery NOrAolieHEs CePHHCTOTO rasda sonod.
B aepoM cocyne NPORCXOART TNOTADIIEHHE NEYUKHCH CEps W THTPOBA-
HHE MOAYIeHHOTD PAcTBOPA cepHHCTOR KHCAOTH, B NPABOM BO BpeMA
THTPOBEHHA HAXOAHTCH PACTBOD LA cpaBHendd okpackn; Omopern IF
BMecTHMOCTEID 25 om®

Mydeassyio neys Thna CHOJI no HopMmaTHRHO-TEXHHYECKOR AoxY-
MeHTaONN Ban awboro Apyroro THRE, obecnedHBANMNAR TEMUICDATYRY
Harpesa we Hume Q007C.
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Kproaok, © NOMOULLE KOTORONG JOLOMKR BBOLRT B TPYGKY AR CcaM-
FEHHA W HM3BJEKAKT H3 HEe, HATOTABIHBAKT HI MAPONPOTHOR HHIKO-
yriepolucTofl DPOROACKH AHaMeTpoM J—5 MM H LanHofl 500—600 M.

Jlogoukn dappoposne mo FOCT 9147, npokaledHble NpH TeMne-
paType #e HHme Y00°C B revewne 6 u WA npH pabfoged TeMnepaType
B NOTOKE KHCAOPOAa B Tedende 2—3 MHH.

JIOLO4YKH XPRHAT B IKCHEATOPE, ARG KPHIUKH KOTOPOro He cae-
AYET NOKPHBATL CMAIHEBAWWHM BemecTeoMm. [IOAROTY BLIKHTANNHA Ce-
PH H ee COLINHEHHA H3 JTODOUEK KOHTPOMHPYIOT NPONYCKasHEM ra3o-
L
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obpazHuEX  MPOAYKTOS H3 Neus vepes ROJOKPAXMAABHMHA  pacTsop.
Kouey BEOKMraHHA cephl ONPEIeA0T N0 NPEKPAIERAN ofecuBeyHna-
HHA fi0J0NPAXMAILHOID PACTBOPA.

Kncaopol razoofpasawf no TOCT 5583, -

Kanuli fongosatoxscnufl no TOCT 4202,

Kaaus runpokens no TOCT 24363, pacteop © maccosofl poseft 4 %.

HagpecTh naTpoRuan.

Kanwuuit xroprcTit.

Kaauft Boauerwit no TOCT 4232,

Turpopayaf pactsop cMecs AoAHOBATORACIOND Radans ® BoRwc-
Toro Kaaus: 00862 r AONROBATOKACIAOrND KAARS, 2 © SO0HCTOrD KAMHA
# 04 r KaaHA THAPCKCAAA NOMEANT B CTAKAH A pacTeopatoT B 1 amd
noAs. PacTeop XpaHaT B CKAANKe H3 TeMHoro cTexna. | om? pacreapa
coorpererayer 0000062 ¢ cepe. Maccopyo KOHUeHTpALHK cMecH foa-
HOBATOKHCAOND KajdEs H BOAHCTOre KaiHA YCTaHABAHBAOT N0 CTaH-
AapraHoMy ofpasuy cradd, OAHIKOMY N0 XHMHYECKOMY COCTABY H Mac-
coROR Joae cepH K AHAAHIHpYeMOMY medesvoMy mopotmry, Tlpe omo-
pefetsennd Maccopoil A0NH cepe vedee 0,015, TeTpoBaHHE pACTBOD
pasbassawTr & cootHomesay (1 243, (1 6).

Maceopyo Honuenrpausey pacreopa (T), BRpa#eHHYD B IpaMMax
cepul Ha | cM? pacTeOpE, BHMUHCAAKT N0 QopMyIe

rae Cpy — MaccoBan QoMA CEpPl B cTanAapTHoM obpasue, %

M — Macrd HABECKH cTaspapraoro obfpasua, r;

V — ofivesm pacTeopa cMecH H0AHOBATOKHCAOTO W fogHcToro
KEAHA, HIPACKOADEAHHKE HE THTPOB&HHE PACTBOPE CTaH-
napruoro odpaaua, cm?;

V; — ofikeM pacTBopa CMecH, Hapacxoloeaneull Ha THTpORaHHE
PRCTROPA KOHTPOJBHOID ONHTa, oMl

Kanaf vapranuoscsscas® no FOCT 20490, pacraop © waccomod
Aoaedl 4% B pacrBope KaAHA MHAPOKCHIA © maccomofl  goaeft 40%.

Kncaota conasaa no FOCT 31E.

Kpaxman pacreopeMui no FOCT 10163, pactsop ¢ Maccosod do-
nefi 0.05%: 0.5 r pacreopEMOrD Kpaxmana pacrHpawT 8 gaphoposoi
erynie © 50 eM® pOLK B BAHBAKNT CycneH3nw ToRkof crpyell » 950 cm?
EHNALER BOIH. K noayuennomy pacTeopy npHaHeamT 19 oM? consnof
kiacaoTH. [1pEMenRoT CBEXenpHTOTOBAEHHEIR PACTBOP.

Mean oxver mo TOCT 16539 nopomkoofpasias HIH  CPAHYAHPO-
iﬂHHHH, npokadeHHan OpH TeMoepatype (BOD£25)°C B teqende 3—

o,

23 MoaroToBKE K aHadAH3Y

[Mepea nposesenned anannia YCTAHODKA A0AKHa OWTL NPOBEpEHa
HA FepMeTHYHOCTL ope TeMpcparvpe 1300—1350°C, Ona storo coean-

o
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HAKT YCTEHOBKY © O2JI0HOM, OTEPHBAKOT 0aljoH H NPIYCKAKT KHC
aopod oo ckopocteio 2 oamdfumue. Kpan § nepexmwuator  Tak, grofl
KHeA0pod noeTynana B medb. Kpan 1 sakpumsaor, Uepes 2 mun oons-
HO APEKPAaTHTESA BHUIEASHHE NY3LIPLKOB B NOTACTHTEABHON cKaanke 3
Ecan gepes 5 MHH Oy3HPBEE HE BRARSTAIOTCH, YCTAHOBKY CHHTANT
FrepMETHUHOA. 3aTeM onpeaedsioT HAJHYHE BOCCTAHOBHTEARHEY & Be-
mecTs B Tpyfke W JoKoyke Aa8 cakuranag npefw. das storo B Kam-
Auil cocyd nornoTHTend kagueawTt no 120 cM? KpaxmadbHOTO pacTRO-
pa, NPHEIHEB2I0T H3 BIOPETKH HeCKOOBKO KaNenbk THTPOBIHROTD PacTBOs
pa cMecH AOoLHOBATOKHCIOND H AOAHCTOrD KAAWS 10 MOABJEHHA [OAY<
Gofi cepackl ® DPOTYCKANT NOTOK KHCADPOAA ¢ Takol cKOPOCTBIO, 4TO+
Gxf ypoBEHh WHAKOCTH B NOTJAOTHTEABHOM cOCYIe noiwdacs Ha 30—
A0 wim. Ecan Bpaxmanbitil pACTROD B NOTACTHTENLHOM COCYIE Wepes
REKOTODOE BpeMA oOeCcUBETHTCR, YTO YKa3WRAET Ha BEUASISHHE HI
$aphoposoil TPYORH BOCCTAHOBMTEABHANX razodBpassmx BELLECTH, TO,
He MPEKPANIAN NOTOKE EHCROPOLE, K DOMICTHTSALHOMY PAcTBOpY O0-
faptnor w3 GHFPeTH:E PACTROD CMeCH POUROEATOKRCIOM H JoXHCTo D
RaJHA A0 TEX [0p, [0KA HHTEHCHBHOCTL OKPAcKH B JeBofi W npasoit
NACTAY MOTAOTATENA HE CTAHET OMHHAHOBOM,

24 IMpopexrerne aHaAHZA

Hasecxy menesdoro nopomea vMaccofl 1 r nosdemamnT B daphopo-
Byl AOI0YKY H NOEPHBAIOT CBEPRY PARHOMEPREIM CJ0eM OKHCH MeIH
{1 r). Jloaowry ¢ #enesnHM NOPONIKOM B OKHCRIO MelH NOMeNlaloT B
Rauboaee HarpeTyir gacte dapdoposod TpyOxn, HEMeaReHHO 3AKPH-
BawT TpyOky pesndopoll npofkofl co crerasnacl Tpyikof @04 zaToo-
poM, HEPER KOMODYI OTBOIAT ras00fpasHele NPOAYETH  CHHCARHA B
AOFGOTHTEALHEE COCVA, H NpONaBsodaT CRHrapHe apobu. TIpH 3moM
EHCJOPOA cAeayeT NPONYCKATLE C0 CROpoCTRIO 2 asm‘/muH, wrodl npe-
ZOTEPATHT: cOpaz¢Banne Bakyvsa B neun. Korda mooTvnsoiHe H3
neyH B NOrAOTHTEALHEE cocyl Uadkl HauHHaWwT 00ecHBeTHEATE PalT: b,
AofapamwT PAcTBOP cMecH HoAHOBATOKHCAOTD W fOIHCTOrD KAARd ©
TaRO CHOPOCTRID, WTO0E oWPECHL pacTEoDA B JEBOR 9acTH norJoTH-
Teas CcTata OnHzkol & oKpacke pacTROPA  cpaBHeHER.  THTRPORAHNE
CHHTAOT 33KOHUCLHNM, KOFRA WHTEHCHRIOCTE OKPRCKH PAcTBOpPOE B
ofionx cocysax craner oamuarosof. [locae storo KEcAcpon mponycw:s
Wt eme 1 mue. EcAl okpacka pacTeopa He HIMEHATCA, CHHTaHPe
CUMTART 3AKOHIEHHEIM,

2h ObpadorTka peayvisTator

2.5.1. Maccosyvio gomo cepul (X) B npouenTax BLyncAT no dap-
Myae
[ V—1)- T-100

= i

rae 1V — oftes pacteopa cMecH A0ANOBATOKHCAOro W AOLHCTOCD
KaJH#7, HIPACNOAORAHHEN HA THTPOBAHME PACTROPA AHAJH-
snapyemoro ofpasua, cm?;
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¥y — ofLeM pactoopa cMecH HOANODATOMHCAORD H  HoJlHCTOTO
HaAHA, HIPACKOIOBAHHEA Ha THTPORAHHE DACTROPA KOHT-
POABHOTD OURETA, cMT;
T — Maccosasd KOHUEHTPAUHA PacTBOpa CMecH HoAHOBATORRC-
AGro B BOUHCTODO Xadws, BHpaskeHHas B rlom?;
f— Maccd HABSCKH WelelHoro Mopollks, I
2.5.2. AGCOMOTHEE AONYCKAEMEIE PACKOMACHHA PesyibTaton na-
paliensHEX onpegeneHHl He JOMXHW NpesnllaTh 3HagedHll, npHBe-
AEHHHEX b Tabauue

|
! ASEC T
Maoconam moxA cepe. % | ATy GH A g
pacxr=iensa, %

o Nl S T W

Or 0,002 go 000G mramo. | 0,00

Ce, 0005 » 0000 s [ 0,007
= MO = D020 I 0,0025
= OU0ED » 0050 = (040
s 0050 » 000 » t £.0070
» (100 = 0200 = 00T

I
3 K¥YNOHOMETPHYECKHA METOL ONMPELENEHHA CEPH

A1, CymuocTs MeTOAA

MeToq oCHOBIH HA CHATANTH NARECHA #Mole3Horo NOpoliEa B noTo-
Ke KHCAopodda OpH Temnepatype 1300—1350°C. Odpasyowmuiica cep-
HHCTHE TH3 MOrAGLIAETER  MOrd0THTEABHEM PACTEOPOM H BLEol3dCT
MOBHLIEHE® RHCAOTHOCTH A HaMenenwe SNC HEIAKATODHOH CHOTEME]
pH-seTpa, '

Ko ugecspo WIeKTRHYECTEE, HeoOYoARMoe 0IA JOCTHHEHWA AepBo-
HEGAAEH0TO 3nauennd pH noTaoTHTEARMOTG  PHCTEOPA,  NPODOPENG-
HAJIBHOE: EOHLEHTPAIHE Cepil B npode, GHECHPYETCR  KyAOHOMETROoM-
WHTLTPATODOM TOKE, NOKAIWBAMMIMM HOJWYCCTRO Cephl B OPOUEHTAX.
Bauanne yraepoia yorpansetch nubopoMm  HCxoduoH  Benduwsnnem pH
NoracTHTENLHOrO pacteopa Ha yposxe pH 3.9. Tlpw raxoft macaomoc-
TH NOFIOTHTEABHEIM PACTBOPOM NpPAKTHYECKH He MOTIOLLAETCR  yrie-
KHCAB rag, ofpasyeowniics apR cropaddi  yraeposa npobol, a cep-
HHCTEE Taz NOTAONIASTCd MOAHOCTEID,

32 AnnaparTypsa, pREAKTHBL H PACTROpH

KyMoHoMETPHYECKAR VOTARORKA J000To THOA ©O BoeMM  MpHHAA-
JEWHOCTAMA  (KYJMOHOMETD, TOrAGTHTebHEe cocyasl, pH-merp, kop-
pPeKTOp MaccH), ofecneunBamilas  TOYHOCTE NPOBSACHHA aHaansa,

yrasaunyo B ralanue. Maccy HapecKH VOeTAHABAHBAIOT B 3aBHCHMOC-
TH OT THOA VOTAHOBKN, '

a1
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TNews Tpyfuataf ropHIOHTAALAAR ¢ KapOHIOKpEMHHeBHMHE Harpe-
BATENAMH, ofecneqHBAKIIHME TeMnepatypy sarpesa [1300—1350°C.

TpyfKa oTHEYOOPHAN MYJAHTOKPEMHEIEMHBCTAH,

vipensan neus THRa CHOJ no HOpMATHRHO-TEXHMYECKOR AOKY-
MERTAIKN WAH J060re JpYroro THNA, OOECneYHBAINAR TeMIepaTypy
Harpepa He HEme 900°C,

Jonoum tappoposere no TOCT 9147, npokadenfse nps TeMie-
patype we wHme 900°C B Tesewne 6 w Hau npu pabouefl TeMnepaType
B [IOTOKE KHCAOPOAA B TeuenHe 2—3 MHH.

JIDMOUNH XPaHAT B SECHKATOPE, WAHD KPHIIKH HOTOPOro He oAe-
NyeT MOKPRBATE CMASHBAMUIHM BEUCCTROM,

MordorHTedRHEA H BCNOMOraTebHBl  PACTROPRK FOTORAT B COOT-
BETCTRHH © THIOM RpHMeHfeMoll KyJoHOMeTpHUecKol yoTaHoBKH.

Mean oxHek no 'OCT 16539, nopoWmEooOpasHad WAH FPAHYVAHPO-
:auuan, npokatenyan npe Temneparype (B00+=25)°C B Teuenne 3—

o,

33 Mposeaserne aHAJAHIE

[Mpudop noaroToRAsT K pafoTe B COOTBETCTEHH © HHCTPYRIECR.
INas viganenHs cHedop cepd HI YCTAHOREH MEpel HAYAJ0M aWafHia
Hepes YOTAHOBKY NpPORYyCRAloT NOTOK KMCIODOAa H MPOKAAHBAIT Tpyh-
HY.

! Hamecky meneanoro nopomsa maccoft 0.5—1 r nepenocar B dap-
hOPOBYVID J0A0UKEY, HACHIAWT PABHOMEDHEE caof OENCH Meld maccoil
I v, noMenaoT Aoiouky ¢ HaReckoll B Handoace HATPETYID uEcTh dap-
oposoll TpyOEH 1 Owerpe apkpuraoT Tpyiyy aarsopos. Hamumamor
HAa EHONKY #cOpocs H yoTaHARJIHBAOT NOKA3aHHEe HHAHKATOPHOTO WHD-
poBore Tabao Ha enyabs, CHHTAKNT HADECKY MENe3HOro NOpPOMLKS B Io-
Toke KHCAOPOTA MpH Tesnepatype 1300—1350°C. Mocae noaroro cro-
PEHHA HABECKH JMEJESHORO NOPOWKA, O MeM CyAAT N0 33BEpUIeHH
npolecca THTPOBIHHA, JANHCHEBAIOT Pe3YNLTAT 3HAIHIE MO NMOKA3AHHID

- W poBorn Talno, OTHPLBAKT 33TROD H AIBJEKE0T JO00TKY.

24, OdpadorHa pe3yAeTaTOBR

3.4.1. Maccosyio Loa cepil (X)) B NPOUSHT2ZX BLEYHCAAKT 0o (rop-
My.Je

_:l.'=.. -'q._ ..lq-“

rae 4 — mokazande padposoro tafao npubopa, NoAyYeHHoe B pe-
IYMBTATE CHHCAHHA HABECKM aHaaHsnpyeMmoi npofu, %;
Ay — cpeanes apupveTHYECHDE IHAYEHHE MOKA3AHHA UHGpOBOrD
Tabao npriopa, MOAYVYEHAOE B PE3VALTATE CHHTAHHA NAaR-
HA NPH NPOBELEKHH KOHTPOJLHHX ONHTOR, %
3.4.2. AGcoaioTHHE NONYCKACMBE PACXOMIEHHS pPe3yiLTATOR ma-
PAAJIEIBHEIN ONpefefeHHll He AOJKHE NPEBHINATH 3HAUEHHH, NpHBE-
ACHHEX B Tabanie,

32
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