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(MCO 4491-4—89)

M EXTOCYITAPCTI BEHHEB A CTAHIIDAPT

HOPOHIKN METALINMYECKHWE

OnpegencHne 06IMero cogepRanms KACIOpoOaa
METOHOM BOCCTAHOBHTEIBHOM JKCTPAKIHH

Metallic powders. Determination of total oxygen by reduction-extraction

Hara seeaenus 2001—07—01

1 O6nacTs npumMeHeHust

Hacrosmiii cTannapT ycTaHABIHBAET METOM OIIPEIETEHIS ODIIETO COTEPKAHNS KHCIOPOIa B METAN-
MITIECKUX TIOPOMIKAX TIPH €T0 KOHIEHTPanusx (MAaccoBO¥ mone) mo 2 % myTeM BOCCTAHOBHUTENBHOMN
KCTPAKIHH MPH BEICOKOH TeMITEpPaType.

ITo cornaineHW W3TOTOBHTENS C TMOTPeOHTENeM JAHHBIH METO] MPHUMEHSIOT TS OTpeIeTeHns
ODIIIETO CONePKAHNA KHCIOPOId B CIIEUEHHEX (HOPOWKG66iX) METAITMISCKIX MATEPHATIAX it MEMALIUYCCKIX
ROpowKax ¢ Maccogoli doaetl kKucaopoda foaee 2 %.

MeTonm mpHMEHAETCS KO BCEM MOPOINKAM METAIIOB, CIIABOB, KAPDHIOB M CMECIM TTOPOIIKOB,
KOTOpHE HE WCMAPSIOTCA B YCMOBHAX HMCMETaHMA. [Ipo6a (06pazern) MOXeT DHTE B BHIE TIOPOINKA VITH
TIPECCOBKM.

ITopomok aHATH3UPYIOT B COCTOSTHHH TTOCTABKH.

TTopomok, comep KA CMAZKY WITH CBA3KY, NCITEITATE [T0 3TOMY METOTY HeBO3MOKHO. [Tpn HATHIHI
CMA3KH MITH CBA3KH METOJ MOXKHO MPHMEHATE TONBKO MOCTE MPEMBAPUTETEHOTO VIATEHHS WX CIOCO00M,
HE BIMAIONAM HA COMEPKAHAE KHCIOPOIA B TIOPOIIKE.

2 HopMaTuBHBIE CCBLIKH

B nacrosimeM cTaHIapTe MCIONIB30BAHEl CCHIIKH HA CIEMYIOIHAE CTAHTAPTEL:
TOCT 14316—91 Moaubden. Memodsr crexmparbro20 GHAAUSA
TOCT 231458— 95 (HCO 3954—77) Hopouiku, npumenaemsie 8 ROPOWKo6oE memaniypeuu. Ombop npod

3 CymHOCTH MeTOAA

HcnbITERACMYIO TOPIHI0 (Hagecky) TIPOOH HATPEBAIOT B IPachMTOBOM THTJIE JO TeMTIEPATYPH BOC-
CTAHOBJICHHA OKCHIOB B BaKyyMe WIH IOTOKE HHepTHoro rasa. Kucrmopon, comepxainmiica B mpobe,
MpeBpaIaeTcd B OKCHUIL YITIepona, KOTOPEIe SKCTPArHPYIOTCT H TOTHOCTBIO MEPEeBOIATCS B MOHOOKCHIT
(CO) \n THOKCHI VIIepoIa (COZ), OMNpPeIeIsSeMble 3aTEM COOTBETCTBYIOLMM METOIOM Td30BOI0 aHAIM34.

Jo1g MeTOIOB, HMCIIONIL3YEMBIX HA IPAKTHKE IS OMpPedelicHUs OOIISro COIep:XKaHMS KHCI0POId,
XapakTepHO CIeTyIoIge:

- cpera B peaKIMOHHOH KaMepe — BaKyyM HIH IOTOK HHSPTHOTO Tasa (a3oT, aproH, Ielmit);

- TpaUTORKIN THTENE (OMTHOPAZOROTO IPHMEHEHHWS ) MCTIOML3YETCS TOMRKO TS OMHONW HCTIRITHIBAEMOFH
HABCCKH HMIIH HAKOIMHTCILHEIH THTCIE (Mu2ens MHO20PA306020 UCNOAB3OBAHNUS) — TSI HCCKOIBKHUX MOCICI0-
BATEJIBHO HCIBITHIBACMBIX HABECOK,

- peakNHMoHHAsA cpena — cyxas (fes wcudkol ase), T. €. B TPADUTOBKH THTENh MOMEHIAIOT OTHY
HCITEITEIBACMYIO HABECKY H BOCCTAHOBICHHE MPOBOIAT B TBEPIOMA3HOM COCTOSHHH, T. K. aHAMTH3APYCMBIH
METaIT He IDIABHTCH.

Nznanne opunuansnoe



C IMenpl0 YCKOPeHHd BOCCTAHOBICHHS HEKOTOPHIX METAMIOB HCIONB3YIOT METATMHYECKYI0 BAHHY
(soccmarogiaenue ¢ ycudroghasHom cocmonrun). JIg 3TOTO peKOMeHIyeTCs CHAYANA TIPUTOTOBHTE BAHHY H3
IIABKOTO METalna (HAMpHMep TDIATHHEL, ONIOB4, 3Kelesd, HHKE), CIIOCOOHOTO PACTBOPATE KaK YIAEpOod,
TaK M METAIIT B HCIIHTHBAcMOH HaBecKe. HarpeB HeNpephIBHEIH, €CIH HCHBITEBASMYIO HABCCKY ITOMCIIAIOT
B THTE€Ih, IPeIBAPUTEIRHO HATPETHIH IO TeMIIEPATYPhl PEAKIIHH, IIPH STOM BOCCTAHOBIECHHE TPOHMCXOTHT
B HECKOIBKO MHHYT.

HarpeB HMIYIBCHEIH, €CIH XONOTHEIH THICNL C HCHBITEIBACMOH HABECKOH ¢ MOMOIIBI) MOIIHOIO
HMIIYJIbCA DHEPTMH HArpeBaloT 3a HECKONIBKO CEKYHI IO MHKOBOH TemIieparyphl 3000 °C, mpH KoTopoi
BOCCTAHOBIICHHE IIPOUCXOIAT OYCHE OLICTPO.

Ompemenenne KUCTOpofa Mo usMepeHnn copepxanng CO u CO, OCYINECTEIAIOT pasTHIHEIMH
MeTogaMu. Bo Bcex METOmAaX HCIOMBL3YIOT YCTPOHCTBA IS XHMHYCCKOH KOHBSPCHH, OOCCIICUHBATOIINC
MONHOE IpeBpalteHue oKcHIoB yriepona B CO mwin CO,. O8LYHO HCIOTL3YIOT CICIVIOMINE AHATHTHICCKHE
METOIB: OOBEMHBIN (TSI MOHOOKCHIIA YTIePOda); XpOoMATOrpadyn {71 MOHOOKCHIA YIIIeposa); HHGPaAK-
PACHOTO TIOTAOIEHUS (I AMOKCHNA M MOHOOKCHIA YTIePOIa); TETIOMPOBOTHOCTH (I MOHOOKCHIA H
IHOKCHIA YIIepoa); KYJIOHOMETPHH (IIId THOKCHIA YIIepoaa).

4 Anmapatypa B MaTepHaJbl

OCHOBHBIMH 3JIeMEHTAMH YCTAHOBKH, HUCIIONB3YSMOH IS OIpPeIeICHHS CONepKaHNUs KUCIOpOoad B
METAILTHYICCKOM TTOPOIIIKE, STBISIOTCS:

- THIJIH, W3TOTOBIEHHEE W3 rPaduTa BEICOKOH YHUCTOTH,

- YCTPOHCTBO TSI AETA3AIHMH TPAGHTOBOTO THTIST TIPH BEICOKOM TeMTIEPATyDe;

- YCTPOKCTBO IIs1 BBEICHUS MCIEITHIBACMONR HABECKH B CPEly HMHEPTHOI'O I'd3d WIM BAKYYM M Ilerasa-
UMM ¢ NPH TeMIIEpaTyPe OKPYXRAIOWICH CPEIRT;

- YCTPOKCTBO IS YIATEeHUS Ia3d 110 paHee YCTAHOBICHHOMY TEMIIEDATYDHOMY LIHKILY;

- TOTTIOTUTENh JITIST YIATEHHST BOTIHL;

- U3MEPUTENHHOE YCTPOHCTBO M OMpeaelleHHsT MOHOOKCHIA WIH THOKCHIA YTIeposa.

Ilepeuenn usmepumenvrnx yempoticme (npubopos) das onpedeaenus monooxcuda wiu duoxcuda yeaepoda
rpuseden 6 npuioycerut 1.

IIpunMeHCHIE MATSPHAIOB 3aBUCHT OT BHAA HCIOIB3YCMOT0 000pYIOBAHNA (HATIPUMED MHCPTHEIH Ta3
BRICOKOM YHCTOTH — TeNWH HIH APTOH).

A1 KamuopoBaHNs H3MEPUTEIBHOTO YCTPOHCTRA HEOOXOIMMO HCIIONIB30BATE TA3E BEICOKOH IHCTOTH,
MOHOOKCHI YIIepola, THOKCUI YIJIEPOoLd HIIM MMEKIOLIHE CepTH(hHKAT STAIOHHEBE MeTATIMYCCKHE MaTe-
PHATHL (crandapmasie 00pasypl RO HOPMAMUGHOIM JOKYMEHMOM).

5 TIpoObl nng WcnbITAHAS

Ombop npod dag anaausa npogodam no TOCT 23148, ecau dpyeue mpetoeanud He YKA3QHb 6 HOPMANIUE-
HOM JOKYMEHME H KOHKPEMHBII NOPOUIOK.

AHATH3 TIPOBOTAT HA MBYX HCMEITHIBAEMEIX HaBeckax. Hernoassoganue foiee 06yX HABECOK 0 aHAAUZA
Moscen O6mb YCMAHOBACHO RO COZAAMEHUID US2OMOBUMENT C ROMPeOUMEeNeM.

ITpUMeHSTIOT HEeCKONMBKO cOcoB0B TOATOTOBKHN HCIEITHBASMOI HABECKH IUISI BBEICHMS e B IPUGOD:

- HABECKY IUJIS MCIBITAHHS B3BEIIMBAKT HEIOCPEICTBEHHO B ICTA3MPOBAHHOM THIJIE;

- HEKOTOPOE KONMYCCTBO MOPOITKOBOM MPOGH TIPECCYIOT OTHOOCHO B HEBOTBHION MHITHHIPHICCKOH
MaTrpHIle 6¢3 ¢Ma3KH WIH HaIllOMHHATSII IToI mapicHHeM oT 100 mo 200 MH/M? (ot 100 mo 200 MIla) u
OIIPEIeTIII0T MACCY 1IPEeCCOBKY;

- HEKOTOPOE KOMMYECTBO MTOPOITKOBOH TMPODHI TOMENIAIOT B HEDOTBINYIO € 3apaHee M3BeCTHOH Maccolt
Karcymny, W3TOTOBIEHHYIO U3 TIATHHOBOM, ONOBSHHOM, HUKENEeBOH UIH KeNe30-HUKeNeBoil homBIru BH-
COKOIH THCTOTH (COMEPKaAHNUE KHCIOpoaa B GOIBIC TOGKHO OLITH U3BECTHO WIH OTpeIeTcHO 3apaHee) 1
B3BEIINBAIOT KATICYITY C COMEDKUMBIM;

- B cllydae MCIOIB30BAHHS IIPECCOBKM KYCOYEK ¢¢, HOLXOMSIIMI I8 aHaNH3d, B3BESIUWBAKT U
HCTOMB3YIOT B KAYecTBE MCIBITHBAEMOI HABECKH.

Bce B3BenMBAHAA TIPH AHAIM3E TIPOBOTAT C OKPYINIeHHeM o Ommkafnmiax 0,1 mr.

Kancyny w3 meranmmdeckoil ONBrd MCHONB3YVIOT TOTBKO 7T OONerdeHHs] BBEMEHHsS B TIpHOOD
HABECKH, B3SITOH OT MpodH. [1pu 3ToM Macca KATCYIE TODKHA ORITE TT0 BO3MOXKHOCTH HAWMEHBITIEH WIH
Kafcyna TODKHA ORITh U3TOTOBTIEHA M3 TOTO e MeTANIA, ITO W MEeTATUIIecKasl BAHHA, B COOTBETCTBHH C
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YCIOBHSIMH SKCTpakiun. Karncyry GepyT TaKOH MacChl, IPH KOTOPOH COXpPaHSIETCd PEKOMCHIYEMOS COOT-
HOIIICHAE MACCH BAHHE! K MACCE HABCCKH /I8 TAaHHOTO aHAIH34.

Ipy MCTI0IB30BAHUH TPAPHTOBOIC THIIL C METAUIMYECKON BAHHOM 11T HECKOILKHX IIOCIEI0BATE -
HEIX aHATH30B TIPOBOIAT Nerasaliiio BAHHH Tlepe] HAYAI0M KaXIoi SKCTPaKITHH.

B HeKOTOPHX CIydasx HOBHIIEHHOE OTHOIIEHHE MACCH BAHHH K MAcCCE€ MCITBITHBAEMOM HABECKH TIO
CPAaBHCHHIO C PEKOMCHIYEMEBIM MHHHMYMOM MOXKCT HOIICPIKHBATECA MCPHOMMICCKHM IT00ABICHHEM Ky-
COYKOB METala C MOCHCOYIOUICH merasamncii BaHHE.

Maccy HCIBITHIBAEMOH HABSCKH BEIOMPAIOT B 3dBUCHMOCTH OT YyBCTBHTECIBHOCTH HCIIONL3YEMOIO
MMPHOOPa 1 TIPENIONATAEMOTO COAePKaHUA Kucropoga. QORMHO MAacCy HABECKH BHIDHPAIOT B MPenenax oT
0,1 1o 1,0r.

6 Hponeneﬂne HCOBITAHRA

6.1 Obmme pekoMeHIaNuA

Ilpn HenpepHBHOM HATPEBE W BOCCTAHOBICHHH B TBEPIOM COCTOSHWH DEaKITHS BOCCTAHOBICHHUS
MOXKET [POTEKATh MEICHHO H BpeMs [OJHOIO BOCCTAHOBICHHH OKCHIOB 3aBHUCHT OT CONEDXaHUS
kuciopona. 11o3ToMy HEBO3MOXKHO OIPEIS/IHTh YCJIOBHS OIpEleideHHS KHCIOPONA IS Ka)XIOro U3
AHATW3UPYEMHEX METATIOB, CIAABOB W KAPOHIOB M KAXKITOro TUMA MPUMEHSIeMBEIX MPHSOPOB (YCTaHO-
BOK).

PekoMeHIyeTcs MyTeM BEIMOTHEHIS IPeIBAPUTEIBHEX HCIIRTAHHH ONpPeNesITE ONTHMATBHEIE YCIIO-
BUST aHAMN3A ST KOHKPETHOTO THIA MaTepHana W MpearnonaraeMoro B HeM cofepikaHust kucmopona. C
5TOi 1eNbIo HA OTHOM W TOI Xe TMpobe MPOBOISIT P MOCIENOBATENBHEX UCTTEITAHNI, YCKODPSST TIPOIECe
€¢ BOCCTAHOBIEHHS YBETMIMICHUEM TeMTepaTyPH W (HMIH) BpeMeHH PeaKIMH BIIOTE MO MOMEHT4, KOTma
CONEPKAHHE M3MEDIEMOro KHCIOPOIA MOCTHTHET MAKCHMATRHOTO W IOCTOSTHHOTO 3HAUeHHs. [1pH BoceTa-
HOBICHHH MOXHO TaKoKe H3MEHAITEH IPYTHE NMapaMeTphl (HanpHMep MeTall BAaHHEH).

At obecrie4eHNS YCTAHOBICHHEBIX PA0OYMY YCIOBHI PDEKOMEHIYETCH IIPHMEHSTh TOJIBKO UMEKOLINE
CepTHOHKATEL STATOHHEIEC METAUIE (crandapmrbie 00pasibi RO HOPMAMUGHBM JOKYMEHMAM) TOTO JXe THIA,
YTO W MaTepHal IIPoGEL.

Joryckaemes ucHOAbIOBARNE 6 Ka4ecmee CIMAHOAPMHEbIX 0DPa3u06 nopowkos oxcuda soasthpama (VI u
orcuda apoug (I11). Heped ucnorszoganues ROpOWKY RPOKAIUSAIOM Ha 803dyxe & medenue 1 4 npu mevnepa-
mype: 350 "C — nopowox oxcuda soasghpama, 1100 "C — nopowok oxcuda poua. Ipuzomosnennoe dag ana-
AUBG ROPOWKU oxcudos éotbipama u pius Xparnam & axcukamope He Goaee 30 cym. Maccosas doas xucaopoda
8 COOMBEMCMBULL €O CIMEXUOMEMPUYECKOl opanol cocmaeasem: dis okcuda soasdpama (VI) — 20,70 %,
dast oxcuda 3pous () — 12,55 %. BoccmanosumensHy ICmpariiro Kuciopoda dias 3mux HOPOWKos goilo-
HSLHOM. RO PENCUMY, YCHIAHOBACHHOMY OAS JCEACZHO20 AOPOUIKLL.

6.2 Xo.ocToil ONBIT U KAJIHOPOBKA

XomocTolt OTBIT MPOBOIAT OOEMTHO TIPH TEX XKe YCIOBUIX, KOTOPHIE BEODAHK I AHATH3A KOHKPeH -
HO20 nopowka, Ho 6e3 UCTTRITHBAEMOH HABSCKU. X0A0CHOH Onbir HOGHOPSIOM 08d pasa.

KanubpoBKy WIH NPOBEPKY UCIPABHOCTH IIPUSODPa NPOBOAAT NPH HEOOXOIMMOCTH 110 HHCTDYK-
OHSIM €r0 H3TOTOBMTENA ¢ HCHOIB30BAHMEM THCTHIX Ta30B (MOHOOKCHIA H OTHOKCHIA yIIepoda) HIH
3TATOHHHX MATEPHANOB (crardapmusiX 00pasu0g) ¢ TPOBEPCHHBIM (ammecmoganisim) COIePKaHUEM
KHCIIOpOIA.

Kanubposeouneiti onem 3aKarucemen ¢ nposedenuil anaiuia 06yX HABeCOK CMAHOUPMAHOZO 00pasyd.

Xoaocmoli u xaauGposoynsii onoim nposodam neped Kaxcdsimu 10—15 onpedeaenuamu xucaopoda 6
MEMAARUMECKUX HOPOUIK X,

Aficoaromunie donyckaemsie pacxoycoeniist s X0A0CHO20 ORbIFG RPURLMAIORCE MAKUMU Jce, KaK dis
nropowKa ¢ maccogol doaeti kKucaopoda meree (0,005 %.

Pesypaomamu: KaaubposouHe20 ONBIMA CHUMAION APAGIABHBIMIL, €CAU PASHOCHb UIMEDEHROI It GIMMEeCo-
BAHHOI MACCO8bIX doaell Kucaopoda 8 crandapmuom 00pasye He NPegsiliacht NOA0GUHBL JONYCIAEMO20 PACXOMC-
denitss Ha YPOGHE AMMECMOGarH020 3uauenus. Ecau pasnocms Rpesbiuaem YKG3aHHbIC SHOUEHUA, GHOAUS
HEOOXO0UMO OBMOPUMD.

6.3 Mamepennus (anasus) IPOBOOAT B COOTBETCTBHH ¢ HMHCTPYKIHAMH o padoTe oDOpyIoBaHHS
(ycmanoexi) IPHU BRIOPAHHEIX YCTOBILIX TIo 6.1. B IpHIOkeHUN A TpUBEICHB MPHMEPH YCIOBUH SKCTPa-
KUIHH HEKOTOPBIX METAUIMYECKUX ITOPOLIKOB.

Tpetosanus Hesonacrocmu — no TOCT 14316, Pexomendyemvie memode onpedeaerus Kucaopoda 8
MEMAARUHECKUX NOPOWIKAX B0CCIAHOSUIMEABHON IKCMPARUIET ¢ XPOMAMOSPApUuecKoll pecucmpayueli 1 Kyao-
HOMEMPUYECKUM USMEPEHUEM Apusedensl COOMBEmMemeenno ¢ apuioxcentsx b u B.



7 O0paboTKa pe3ydbTATOB HCIBITAHMAS

7.1 Touyckaemble pACXOKICHUS

PacxoxmeHns IByX OIpedeleHHAN He JOMKHEL MPEBHINATE 3HAUSHHI, YKA3aHHEIX B TadauIle 1.

7.2 PesyaeTaT H3MepeHust

3aMMCHIBAIOT CpeTHee APH(METHIECKOS TBYX OINpeNeIeHIN, OKPYIIIEHHOE B COOTBETCTBHHM ¢ TAdmATIe 1.

Taocawnnoa 1
ConepxaHue KHUCIOpoqa (MaccoBas MakcHManbHO JoIycKaemoe 0 & ,
nons), % PACKOKITEHIE TBYX ONpeIe/eHmit KPYIJIEHHE NC OMIDKAMINErO 3SHAYEHIA
Ho 0,005 20 % OT CpegHero 3HAUeHIs 0.,0005

Cs. 0,005 » 0,010 10 % oT cpemmHero 3aHAICHAS 0,001

» 0,010 » 0,02 To xe 0,002

» 0,02 » 0,05 5 % OT CpemHero 3HAYEHS 0,002

» 0,05 » 0,10 To xe 0,005

» 0,10 » 0,2 » 0,01

» 02 » 05 » 0,02

» 05 » 1,0 » 0,05

» 1,0 » 2,0 » 0,1

Hpu HCROAB3O0BAHUI 0N aHAAU3Q Gotee deyx HOABECOK oﬁpaﬁomica NOAVYECHHRDIX PESYADIMANIOE doaxcro Dotnb
omoﬁpa:»ceﬁa 68 HOPMOMUGHOM aorcymenme HO RJOHKPEMHE:H:Z ROPOOK.

8 TlIporokon ucnbiTanmii

ITpoToKOT HCTIKITAHWN TOKEH COTEPsKATE!
- CCBIIKY Ha HACTOSIIMIH CTAaHIAPT;
BCE JeTATH, HeOBXOTHMEIE I1sT MIeHTHhOUKAITITH HCHORTHBAEMO TIPOBE;
METO[I PKCTPAKITNA (YIAICHHUA) CMAa3KH HIH CBI3KH, CCIH OH IMIPHMCHAICH;
THII HCIIONB3YEMOT0 000PYI0BAHHNS;
BCe HEOOXOTHMEIE YCTOBHA M3MEpPeHMS (TeMIIEpaTypy, BpeMs, HCTOTB30BAHHE MeTATTHYECKOM
BAHHEI HJIHM KAICYIHl H T. I.);
- Pe3yNBTaT H3MEPEHHI;
- BCe OMepalii, He OTOBOPEHHEE HACTOAIIHM CTAHIAPTOM, WIH Te, KOTOPHIE CUNTAIOTCS HeoOsI5a-
TeJbHEIMH,
- MKOBR cIyYaiHbIe 9BICHHAS, KOTOPHE MOITH HOBIHATE HA PE3YIBTATHL.



Hpﬂmepm yCJIOBI/[fI JKCTPAKIHH HEKOTOPBLIX METALIHYCCKHX TOPONIKOB

Tacawnnoa Al

IIPUJIIOXEHHE A
(cripaBogHOE)

MIHIMATBHOE COOTHOLIEHIIE MACCEL
Me TasUTITIe CKII TIOPOLIIOK PeaxtpioHHas cpena BaHHBI M MAacChl MCITHITHIBAEMOH Tem‘[epaTypa,“C])
HABECKIT

Keneso, crann be3 BaHHBI HIH KANICYITBL — 2000
Huxean, kobaibin Be3 BaHHBI WA KATICYIIBI — 2500
Twuran Hukenesas Bamna 12:1 2100
Twuran, THPKOHWHA, TInarmHoBag kancyna u
radauit TUTATHHOBAA BAHHA 20:1 2100
Monnbnen 1 ponsdpam bes panrb — 2400
HroGuit 1 tanTan Hukenepast i ONOBHAAS

BAHHEI 5:1 2400
ATIOM AT Mennas BarHa 5:1 2400
Menn Bes sannbl — 1900
CMech TBepablX cIUTaBoR | ZKene3oHWKeneBas 1

OJIOBSIHHAS BAHHA 4:1 2400

1) VkaszarHag Temmeparypa aeisercs paGoaeii 1 HCIIOb3yeTCs IIPH HENPEPHIBHOM Harpese (IIpoNoiLKITe IbHOCTS

Harpesa oT 1 1o 10 MHUH B 3aBHCHMOCTIL OT CONEPRARIA ra3a). Kak npaBuno, SKCTPaxiiis IpoBOIUTCH B MMIIYIILCHOIT
ey npu temnepartype donee 3000 °C. OOLIYHO BpeMs MOJHOTO MPOXOXICHHS peakiuui — oT 4 go 20 c.




IIPUIOXEHWE b
(pexkoMeHIYeMOE )

Memoo onpedetenus Kuciopooa socCIManOBUMebION
IKCMPAKUUCHE C XPOMAMOZpahuneckolt pezucmpayuen

bB.1 Cympnocms memoda

Memod ocrosar na endesenuy Kucaopoda, co0eprCaulezocs 6 MEMAAIUMECKOM NOPOWKE (HEIQEUCUMD O (POPMDBL €20
RAxoXCOeRUA) € 6ude MOHOOKCUOQ Varepooa, RPpU KPamKospeMeHHOM (UMAYAbCHOM) HASPE6e ROPOWKA MEMAALA & EPAPUMoeom
muzte do memnepamypsl 2000—2500 °C ¢ nomoxe 2eaun ¢ HOCACOVIOWUM USMEPEHUEM GblOCAUGHE20CE MOROOKCHDD —
Veaepooa ¢ ROMOWBIO 22306020 XPOMAIMoepagpa.

b.2 Annapamypa u peaxmuesi

Yemanoexa daa onpedenenua Kucaopooa, npucedennas na pucyrxe b. 1, cocmoum uz 6asiona ¢ ceauem I, pedykmopa
2, eazoewix Macucmpaaet 3, eazoeoeo xpomamoepagpa muna JXM-72 4, yempoiicimea pecucmpauuu u 00palomiu cuznana
demexmopa eazoaoeo xpomamoepaga (xpomamoepad JIXM-72 xomnaexmyemcs nomenyuonempor KCII-4) 5, umnyavcroi
Hewl 048 OCCINAHOBUMEABHD20 NAGGAEHUA 6, CUCIMEMbl HUMAHUA UMHYABCHOU HedU 7, VCMPOUCINGa YRPAGAEHUS PeHCUMOM

patoms: umnyabcrol nevu .
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1 — Banon ¢ ceauem; 2 — pedycmop; 3 — easzoevie macucmpani; 4 — 2azoewti xpomamoepady muna JIXM-72; 5 — yempoticmao peeu-
CIMpaUpK U 0OPABOMKY CUZHAAG DeMeKopa 2a308020 XPOMAMOEPaha, & — umMnyascHan netb 01 80CCHAHOBUMENbHOZD HAABACHUS,
7 — CUCema HUMAHIS UMRYABCHOU neru; § — Yempoliceo 04s YAPAGIEHUS PEXCUMOM PAOOMbI UMHYAbCHON Heu

Pucynox b.1 — Yemanoexa dan onpedeaenusn Kuciopooda

Hazpes mucas 6 uMHIYABCHOU Nevy CORPOMUGACHIA OCYIHECTREARETNCA RPAMbBLM NPONYCKAHUEM MOKAG Hepes Mieelb.

Cucmema RUMGHUS UMAYABCHOU Heul 00eCHeMUeaem (opMUPOSIHUES UMAYABCA MOKE HEpe3 pafumosnill muzeas ¢
cuaot mora 500—600 4 npu nanpascenuy na muete 10—12 B, daumenvrocms umnyasca moxa 5—40 c.

Tieean uz epaguma OC-2 no HOpMAMUEHOMY D0KYMEHRINY HApVICHbM Ouamempon (6 = O0,.1) My, emcomoit (16 £ 0,2) My,
enyiunot omsepemua (13 + 0,2) sy, moawunod cmenxu (1,5 + 0,1) mmw. Jdonyexaemces npumenenue muenetl 0pyeux
Pazmepos U u3 Opyeux MAapox 2pauma Hpu YCAOGUU CINQGUABHOCINU UX IAEKMPOCONPOMUGIEHIS, OMCYICINGUS BPUMecel,
UCKANCAIOWHX PE3VABINGINGL ONPE0eAeHls, U VINOUHEHUA PeXCUMO6 IKCINPAKUY KUciopooa us npods..

Becwt aafiopamopusie ¢ Raufoaswum npedenom ezeewiuaanus 20 2.

Cexyndomep.

TTunyem meduyuncruil.

Teauit eazootpasuntii ¢ Mmaccoeot doaeli eeaus He menee 99,985 %.

Heaaum cunmemuneckuit 5S4 (CaA) zeprucmocmero om 0,25 do 0,50 mm.

Cmandapmunie 00pazupt, 014 KOMOPHIX PEXCUM 60CCIAROGUINEADRO20 RAQEAEHUA OAUOK K DEHCUMY GOCCIMAHOGUMENb -
HO20 RAQGACHUS GHAAUZUPVEMBIX HPOO.

b.3 Hodzomosxa k anaauszy

Heped nauasom araiusza xpomMamospad comoesm K paloime CO2AQCHO UHCIMPYKUUY, YCRGHAGAUGAHIN DEXCUM €20
paboms: i OUANAZ0R UZMEDEHIA.

Tuenu, omolpanubie 01a GRAAU3A, 0e2q3UPYHIR 6 Heul UMHYAbCHO20 Ha2peea npu memnepamype 2600 °C & nomoxe
2equs & mewenue 5 ¢.

C ROMOWDIO IAEMERINOG PEZYAUPOSKU CUCHEMbl HUMGHUS UMHVABCHOU Hedy YCManaeiusaiom MeMnepamypy u
GpeMa IKCMPAKULY KUCAOPOOQ U3 GHAAUIUPYEMO20 ROPoWKa. TeMuepamypy 3KcCmpaKyul enGupaiom & coomeemcmau
¢ npuroxcenuem A nacmoswezo cmardapma. Jaumeaviocmes UMRYABCA TOKA, HAZPERAINNE20 2paPUmoasili muzels, 013
mueael pamepamu, Ykasannumy 6 .2, npu IKCmparyul Kucaopooa uz 6cex HOPOuKos YCMAHAGAUsaiom pacnol
(5+ 02 c.

B coomeemcmauu ¢ 6.2 nacmoawezo cManoapma GuROHIION UIMEPEHUS ¢ 0e2A3UPOGANIBIMU MUEAAMY Hie3 Meman-
AUMECKUX HOPOWIKOG (X0A0CIMOU OFbIM) U USMEPEHUA ¢ HOPOWKOM CIMAROapMito20 o0pasya (2paoyuposcounsiil onbim).
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Ho noayuennoem dannom evucaniom spadyupoesounsitl kospduyuenm K, 2/mm=2, no dopmyae

X c nmy (E 1)
TS - & 1007 '

2de ¢ — maccosasn doas Kucaopoda € cmardapmuom oopazie;
m| — Macca HAGecKy cmandapmuoso olpazya, ;
S| — naowade nuKa MOHOOKCUOQ Veaep0Oa, ONPeOeIeHHAA NO XPOMAMOSPAMME NPU AHAAN3E CINandapmuozo olpasya,
Mm2;
S — naowads nuka monooxcude yerepoda, onpedeseHnan ne XPEMAIMOIGMME APU XOA0CTOM ONbINe, MM,
Jonycxaemcs emecmo 3nauens naowady UCHOAB3I0EAMb 3HAUEHUE GhCOMBL NUKA XpoMamozpammsi. B amom cayuae

2padyuposOHHbLl KOIPPUUUEHIN UIMEDAIOT 6 EPAMMAX HE MUALUMEMP.
Maccy naeecku onpedensiom RO OPUCHIMUPOGOUHONT MAcCO60U 00A¢ KUCI0p00aQ 6 GHAAUSUPYEMOM ROPOWKE & COO-
GEMCIRGUL ¢ GBIOPAHHBIM JUGNGI0HONM U3MEPERUS XpoMamozpaga no madauye b.1.

Tabauuya b.1
Maccosan doan xucaopoda, % Huanazon uzmepenua xpomamozpaga Macca nasecicu, 2, He menee
Mo 0,005 L& 0.9
Ca. 0,005 » 0,010 1.8 05
» 000 » 010 L& 0.3
» O » 20 Om 1:16 do 1:32 0.1

b.4 Ipocedenue ananuza

Anaausupyemvai nopouox novewarom € npedeapumeavno OeeqsupoeaHHbl U e3ecuwieHHbll muzes. Bieeuwuearom
Mu2eab ¢ ROPOWKOM, ORPEOCIAIm MACCY HAGECKY HO PAHOCIIY MACC INU2LR ¢ HOPOWKOM U HYCMO20 MU,

Tuzeas ¢ QHAAUZUPYEMBIM NOPOWKOM YCIMAHAEIUEAION & Newb UMAVABCHOZ0 Haepeea Mexcdy aaexmpodamu. Homoxom
eeauq (uau Opyeoeo umepmuoso 2asa) npodyeaiom xamepy newu ¢ mewenue 1—2 mun dag vdasenus eozdyxa, zamem
HePeKTONAIM 2A3-HOCUINEAh HA XPOMAR02pad u npodoadcaiom npodvexy o HOAHO0 GHUMECHEHUS 6030YXA U3 CUCTHEMB.
Omeymemaue ¢030yxa 8 CUCIeMe KOHIMPOAUPYIOm RO CIRAGUAUZAUUL AUHUY XDOMAMO2PAMMbL.

Hazpesarom muzenas ¢ Hageckol odnum umnyancom moxa. Hapamempu memnepamypot ¥ HPOOOAICUI EABHOCHD
Haepesa — € coomeemcemeanu ¢ b.3.

b.5 Odpadomxa pezyismamos

b.5.1 Maccosyrw doaio kucaopooa X, %, eviucaniom no dopmyae

Y S-S0 52)

- m2
de §; — d d d 2,
ede 8, — naowads nuKa MOHOOKCUOQ Yeaepoda HA XPOMAMOZPAMME, MM=,

Sy — naoiwads RuKe MOHEOKCUOG Y2aepoda Ha XPOMAMOZDAMME AP XOAOCTIOM ORbIME, MM,

My — MACca HAGECKU QHAAUIUPYENO20 ROPOUKA, &;

K — zpadyuposounnii xospduyuenm, 2/mme.

B.5.2 Afcomwomubte pacxoncoenus 0gyx onpedeteritii He O0aNCHBL HPeGblUaMb 3RAYCHUL, YKA3aHHbIX € maduye 1

HACIOREE0 CIRAHOGPMA.



IIPUIOXKEHWE B
(pexkoMeHIYeMOE )

Memod onpedeserus KuCA0poda 6OCCMAHOBUMEALHOT
IKCMParyuen ¢ Ky10HOMEMPUHEcKin uimepentem

B.1 Cymnocms memoda

Memod ocroean Ha ebl0eNCRUN KUCAOPGOQ, COOEDHCAUER0CA 6 MEMALIWMECKUX ROPOWKAX € 810e MOHOOKCUOa verepoda,
APU KPamKoepeMeHnom (UMHYABCHOM) HG2Pete ROPOWKA 6 SpaPuUmosoM miele 6 ROMOKe apeora ¢ nociedyiomium dooxic-
ACHUEM MOROOKCHOQ yeaepoda 0o Juokcuia yenepooa u usMeperiy Maccoeol 0oay Juoxcuda yeaepoda KyAoHOMempUuieckim
MUMPOGAHUEM.

B.2 Annapamypa u peaxmuesi

Anaauzamop AK 751611 Honyckaemcs ucnoasvsoeanue araauszamopa AK 7516.

Tpagumoesie mucau, peaxmuenbt, pacmeopsbl U ca3bt € COOMEBEMMCINGUY ¢ THEXHUNECKUM ONUCGHUEM QHAU3AINOPA.

Cmandapmubie 00pasupt & coomeemcmeuu ¢ b.2.

B.3 Hodzomosxa k anaauszy

Yemanaeauearom pexoMeHOVeMbll PeXcUM GHAAUZA MEMAAIUNeCKUX ROPOWK 0. INEMREPAIRYPA — 6 COOMMGEMCINGUY ¢
npunoxcenuem A nacmomuezo cmandapma, daumenbrocmb nazpeaa — 40 ¢.

Pexncum dezazauuu epahumosozo mueas: memnepamypa — 2600 °C, daumenvnocmn nazpeea — 60 c.

Macca nasecku — om 0,3 do 1,2 2.

B.4 Hpocedenue anaruza

Anaauz nposodam & coomsememeuit ¢ MEXHUMECKUM OMUCAHUEM QHAAUSAMOPA.

B.5 Odpadomxa pezyismamos

B.5.1 Maccosyrw donro Kuciopoda npu xaycooM onpedeneHul cuumbliearin no yuposoMy maito araiuzamopa.

B.5.2 ABcoarwmubie pacxoscerus pesyabmamos 0eyx onpedeienuil He Q0ANCHbL APeebiuam 3RAReHUL, VKA3AHHBIX 6
matauue 1 racmoawezo cmandapma.



[NIPUIOXEHWE I'
(cripaBogHOE)

Ilepenenns npubopoe daa uzmepenus maccoeol doan
Monooxcuda win duokcuda yzaepooa

Tataruya I1

Haumenosanue npubopa

TpegmpusTee (prpMa)-IpoH3IBOTITENE

AK 7516, AK 751611

RO 16, 17, 116, 316, 416
TC-136, 436, 30, 36

EAO 220, 202

D-mat 353, OSA-mar 353
ON-mat 822, 8§12, 821, §50

HIIO «YepmeTapTOMATHKA>
«JIexo», CIITA

«Jlexo», CITTA
«bempuepes, JTnxtenmreiin
«[MTpongita», OPT
«[Mrponsitas, OPT

Tpumeuwanue — HJonyckaemea — npuMeHeHie

XAPAKMEPUCTHUKAMU He XYHCe, HeM Y @bllleYa3aHHbiX HPUGopos.

cpedcing  UBMEPEHUIL  C  MEMPOA0SUHECKEMIL
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