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Kuipreisckas Pecriybiika Keipreiscrannapt
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Pecriybmuka Yabexucran Y3roccraHgapr
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3 HacTosiuii CTaHAAPT COMEPXKMUT TOJNHBIA ayTEHTUYHHIM TEKCT MEXEYHApONHOro CTaHapTa
HCO 4491-4—89 «Ilopoumiku Metaumndeckue. OnpeleneHye CofepXaHHs KUC/I0poia MeTooaMu BOCCTa-
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TEKCTE KYPCHBOM
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HacTosiuuii CTaHAAPT HE MOXET ObITh MOJHOCTBIO WM YaCTUYHO BOCIIPOHM3BEICH, TUPaXUPOBAH U
PacmpoCTpaHEeH B KauecTBe O(bMIMATBHOO N3aHus Ha Tepputopun Poccuiickoit Penepaimn 6es paspe-
wienus Toccranpapra Poccun
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ME)KI‘OCYIIAPCTBEHHI)II?'I CTAHIAPT

IMOPOIIKM METAJLUTMYECKUE

Onpe,ue.ueime o0uiero comepxanus KUcJopoaa
METOAO0M BOCCTAHOBUTE/ILHON IKCTPAKIHNK

Metallic powders. Determination of total oxygen by reduction-extraction

Jlara ssegenus 2001—07—01

1 OGaacTh NMpAMEHEHHA

HacTosiimii CTAHAAPT YCTAHABIMBAET METO/ ONpeiesieHKs 061ero CoNepXaHns KICI0poaa B MeTal-
JMYECKUX TIOPOLIKAX MPU €ro KOHIEHTPalMsX (MaccoBoM gone) no 2 % 1yTeM BOCCTAHOBUTENBHOH
SKCTPAKIMM [P BHICOKOM TEMIEpaType.

[lo COMIALLIEHMIO M3TOTOBHTENS C 1IOTpeOUTENeM NAHHBIA METON IPUMEHSIOT Ui ONpPENCICHIA
OBILEr0 CONEPXKAHIA KICTOPOIA B CIIEUEHHbIX (10poutc06bix) METAIMUCCKUX MaTepranax u MEMaLAUYeCcKux
nopowkax ¢ maccoeol doneil Kucaopooa boaee 2%.

MeTon TIpUMEHSIETCS KO BCEM MOPOILLKaM METajUloB, CIUIABOB, KapOMIOB ¥ CMECSIM TOPOUIKOB,
KOTOpPBIE HE MCIAPSIOTCS B YCJIOBIX HCIBITAHUS. TIpo6Ga (obpaselr) MOXET OBITH B BUIC MMOPOIUKA WIIH
TIpECCOBKM.

[TopOILIOK aHATU3UPYIOT B COCTOSIHMU ITOCTABKM.

TTopOILOK, COEPXauiMil CMa3Ky WK CBA3KY, UCIILITATh 10 STOMY METOLY HEBO3MOXHO. Ipu HAIMYUA
CMA3K¥ WM CBS3KA METOL MOXHO NPUMEHSATH TOJILKO TOC/IE NPEABAPUTE/ILHOTO YIAICHNS BX cnocobom,
He BIMMIOIMM Ha COAEpXaHUe KUCIOpOAa B MOPOLIKE.

2 HopMaTuBHbIE CCHLUIKM

B HACTOSIILIEM CTaHIapTe MCIOIb30BaHbl CCHUIKM Ha CJIEAYIOMME CTaHAapThI:
TOCT 14316—91 Moaubden. Memodbi chekmpaabHo20 aHAAU3A
TOCT 23148—98 (UCO 3954—77) Hopowiku, npumenaemsie 6 nopowuikogoii memannypeuu. Ombop npob

3 CymmHocTb METOIA

WclsIThIBAEMYIO TTOpLIMIO (Hasecky) Tpo0bl HarpeBaioT B TpadMTOBOM TUIJIE OO TEMIIEpaTypbl BOC-
CTAHOBJNEHMsI OKCHMIOB B BaKyyMe WIM IOTOKE MHepTHoro rasa. Kucropon, cojepxaluiics B Ipo0e,
IpEeBPAILAETCA B OKCHIbL YIJIEPOJa, KOTOPBIE SKCTPATMPYIOTCs U MOTHOCTHIO NepeBoIsTCs B MOHOOKCHI
(CO) wm muokcna yriepona (CO,), onpeesseMbie 3aTeM COOTBETCTBYIOIMM METOLOM ra30BOTO AHAIMN3A.

JUIi METOIOB, WMCIIOJB3YyeMbIX Ha MpPAaKTUKE UL ONPENCNCHUs obluero coiepXaHusl KUCJIOPOIA,
XapakTepHO Cleflyloniee:

- cpena B PEakIMOHHOM KaMepe — BakKyyM WM MOTOK MHEPTHOTO rasa (a30T, aproH, rejaumn),

- rpahUTOBHI THTe/b (OAHOPA30BOr0 NPUMEHEHIS) UCTIOIL3YETCS TOMBKO WISt OJHOY UCTIBITBIBAEMOM
HABECKY WIM HAKOMWTE bHBIA TUTEIb (Mu2ens MHO20PA306020 UCROAb306AHUS) ~— I HECKOJIbKHX TIOC/IEN0-
BaTEJIbHO MCIIBITEIBAEMBIX HAaBECOK;

- peakiMOHHas cpefa — cyxas (6e3 wcuokoi aszvl), T. €. B TpadUTOBBIA TUIEIb TIOMELIAIOT OIHY
MCTIBITEIBAEMYIO HABECKY M BOCCTAHOB/IEHHE TIPOBOLAT B TBEPAO(DA3IHOM COCTOSIHMH, T. K. aHATU3UPYEMBIN
MeTaJUl He TUIaBUTCA.

H3nanne opuunaibuoe
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C ue/iplo YCKOpeHHsl BOCCTAHOBJIEHMS] HEKOTOPBIX META/UIOB MCIIOJIB3YIOT METALUIMMECKYIO BaHHY
(8occmanosnenue 8 HUOKOPAHOM cocmoanut). JIist 3TOr0 pEKOMEHIYETCs CHaYalIa IPATOTOBATE BAHHY M3
IUTABKOTO MeTa/UIA (HAllpuMep TUTATHHEI, 0JI0Ba, XE/€3a, HUKEJIS), CIOCOGHOTO pacTBOpATH Kak YIIIepol,
TaK ¥ METAUT B UCIIBIThIBaeMOI HaBecke. HarpeB HENpEPhIBHBIN, €CJIM UCTIBITHIBAEMYIO HABECKY MOMEIIRIOT
B THreEJb, PEABAPUTENLHO HArpeTHIi 0 TEMIEPATyPhl PEAKLIMY; MIPH 3TOM BOCCTAHOBNICHUE TPOMCXOAMT
B HECKOJBKO MUHYT. :

HarpeB MMITYJIbCHBIA, €CJIM XOJIOAHBIH TUreb € MCITBITHEIBAEMO HABECKOH C ITOMOLUBK MOIIHOTO
UMITYbCa SHEPIHM HArpeBaloT 3a HECKOJIBKO CEKYHA 10 nukoBoit Temreparyphl 3000 °C, npu KoTopou
BOCCTAHOBJICHME TIPOMCXOAUT O4YEHB OBICTPO.

OnpenesieHre KUCIOPOAa MO M3MEPEHMIO CONEpXaHusd CO u CO, oCyWEeCTBISAIOT Pa3NUYHBIMU
MmeTonamy. Bo BCex METOHax KCIIONb3YIOT YCTPOMCTBA JUld XMMMYECKOH KOHBEPCHH, obecrieynBalolme
ToJiHoe TIpeBpaiieHue okcrnoB yraepoga B CO nnu CO,. OGprMHO NCNIONB3YIOT CIEAYIOUME AHATUTHYCCKUE
MeTOIbI: 0GBbeMHBIN (JUIT MOHOOKCHIA YIJIEpoa); XpoMaTorpaduu (1t MOHOOKCHAA yraepoaa); uHdpak-
PACHOTO MODJIOIIEHNs (W1 IMOKCHIA ¥ MOHOOKCHIA YIIICPO/Ia); TEILIONPOBOAHOCTH (11 MOHOOKCHIIA U
JMOKCH/IA YIVIepoaa); KyJTOHOMETPUHN (11T JMOKCHIA YITIEPOaa).

4 Anmaparypa ¥ MATepHAJIbI

OCHOBHBIMH JEMEHTAMH YCTAHOBKH, MCIOJIb3YEMOM [UIS OTIpele/ieHNsl COACPXaHus KUCIOpoaa B
METUUIMYECKOM IOPOIUIKE, SBNSIOTCH:

- TUIJIM, U3TOTOBJIEHHBIE U3 rpaQMTa BHICOKON YHUCTOTHI,

- YCTPOMCTBO UIsA J€ra3aly TpaduTOBOro TUIJISA TIPU BLICOKOH TEMIIEPATYpe;

- YCTPOWCTBO Uil BBEAEHHUS MCIIBITRIBAEMOM HaBECKH B Cpelly HHEPTHOTO ra3a MIIM BaKyyM M Jierasa-
LMK ee TIpH TEMIIEpAType OKPYXAIoUIe# Cpensl;

- YCTPOICTBO IS YAAICHUS Ta3a Mo paHee YCTaHOBJICHHOMY TEMITEPATYPHOMY LMKITY,

- MIOTJIOTUTEND JUIS YAAJIEHWS BOJBI;

- M3MEpUTEIBHOE YCTPONCTBO JUIA OTIPEJEICHNs] MOHOOKCH/IA WK UOKCHIA YTIepofia.

Ilepeuens uzmepumenstuvix ycmpoiicme (nputopos) Ons onpedeneHus MOHOOKCUOQ uau Ouokcuoa yenepooa
npuseder ¢ npuroxceruu I.

ITpyMeHeHNEe MaTePHAIOB 3aBHCUT OT BUIA UCTIOJIb3YEMOTO 060pyIoBaHHsl (HalipyMep MHEPTHBIA ra3
BBICOKOM YHCTOTHI — TeJIMiA I aproH).

TLisi KaM6POBAHMSI H3MEPHTEIBHOTO YCTPOKCTBA HEOOXOXMMO MCTIOB30BATD rashl BLICOKOW YHACTOTHI,
MOHOOKCHJ YITepoaa, AMOKCUI YIJIEpoa WM MMEIOUME CePTUDUKAT STATOHHBIE METAUIMYECKUE MATE-
puansl (cmandapmibie 06pasybl ho HOPMAMUBHLIM O0OKYyMEHmam).

5 IIpoOGbi 1A NCHBITAHHS

Oméop npo6 das anaausa npoeodsam no TOCT 23148, ecau dpyeue mpe6o8anus He yKa3arbl 8 HOPMAMUB-
HOM COKYMeHme Ha KOHKPEmHbili NOPOUIOK.

AHanu3 TIPOBOISIT Ha IBYX MCIIBITHIBAEMBIX Hapeckax. Mcnoav3osanue boaee 08yX HABECOK 0AA AHAAU3A
Mooem Gbimb YCMAHOEAEHO NG CO2NAUEHUI0 U320MOGUMENS ¢ NOMpeOUMmene.

TIpVMEHSIIOT HECKOJIBKO CITIOCOGOB MOATOTOBKM HCTIBITHIBAEMON HABECKH [JIsl BBEJCHNS €€ B npubop:

- HaBECKY [UTfl MCTBITAHMSE BIBELIABAIOT HEMOCPEJCTBEHHO B IETa3UPOBAHHOM THUITIC;

- HEKOTOPOE KOTMYECTBO TIOPOILUKOBO MPOGE! NPECCYIOT OXHOOCHO B HEOOIbLLION HWIVIHAPUYECKOH
Marpuie 6e3 CMa3Ki WIM HaNOJIHUATENS TOJ AABJICHHUEM OT 100 mo 200 MH/m? (ot 100 go 200 MIla) n
ONpeIe/sAIOT Maccy PeCCOBKH,

- HEKOTOpPOEe KOJNMYECTBO MOPOIMKOBOM IMpoOBI MOMEIIAIOT B HEGOJBLIYIO € 3apaHee M3BECTHOM
Maccoi KaricyJTy, U3TOTORICHHYIO U3 IUIATHHOBOM, OJIOBTHHOM, HUKEJIEBOH WK xKeJle30-HUKENeBOU QoJibru
BLICOKOI YHCTOTHI (COIEPXAHME KHUCI0poza B ¢oibre NOJDKHO ObITh U3BECTHO WM ONPENE/ICHO 3apaHee)
H B3BELUMBAIOT KATICYIy C COZEPXHUMBIM;

- B CJyd4ae WMCIIONB30BAaHUs MPECCOBKM KYCOYEK €€, MOIXOMIWMA Uil aHanM3a, BIBELUMBAIOT U
UCTIONB3YIOT B KAYECTBE MCIBITHIBAEMON HABECKM.

Bce B3BelIMBAHMS TIPH AHATA3E TIPOBOIAT C OKPYIIeHNeM 1o 6mkaiiumx 0,1 Mr.

Kancyay ¥3 METALNAYECKol (oMb KCMO/B3YIOT TOABKO IS OONErYeHusi BBEACHHUS B npubop
HaBECKM, B3FTOM OT rpobhL. ITpu 3TOM Macca Karicysibl JOJLKHA GBITh 10 BO3MOXKHOCTA HaMMEHBILIEH W
Karncyna AOJKHA OBITh U3TOTOBIEHA M3 TOTO XK€ META/UIa, YTO ¥ METAUIMYECKas BaHHa, B COOTBETCTBHM C
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yCIOBHAMM 3KcTpakuuu. Karncyny 6epyr Takoi Macchl, 11py KOTOPO# COXpaHSIETCA PEKOMEHIYEMOE COO0T-
HOLIIEHHe Macchl BaHHBI K Macce HaBECKM Ui JaHHOro aHanu3aa.

TIpy MCITONL30BaHMM TPAUTOBOTO TUIJIS C METAIUTMYECKOM BAHHOM ISt HECKOJBKHUX MOCHEN0BATENb-
HBIX AHATM30B MIPOBOMAT JEra3allMio BaHHE] Mepel HaYaloM KaXI0# 9KCTPaKiUH. ‘

B HEKOTOPBIX CITyyasix NMOBBILIEHHOE OTHOLUCHWE MACcChl BaHHbI K Macce MUCIBITHIBAEMON HAaBECKM IO
CpABHEHMIO C PEKOMEHIYEMBIM MUHMMYMOM MOXET IOLIEPXUBATLCH TMEPHOANICCKIM n00aBIeHUEM KY-
COYKOB METajla C MOCHEAVIOIEeH Aera3auneil BaHHB!.

Maccy KCHBITHIBAEMON HABECKM BBIOMPAIOT B 3aBUCHMOCTH OT YYBCTBMTEJILHOCTH HCIIOJIB3YEMOro
npubopa A MPeAIoNaraéMoro CoaepXaHus KUCI0poaa. OOBIYHO MAcCy HaBeCKH BLIOMPAIOT B Ipelesiax OT
0,1m0 1,0r.

6 Ilposenenue HCHBITAHHSA

6.1 O0mme pexoMeHRAUMH

[Ipy HerpepHIBHOM HArpeBe M BOCCTAHOBAEHHM B TBEPAOM COCTOSTHMM PEaKnMs BOCCTAHOBICHHS
MOXET TIPOTEKaTh MEUIEHHO ¥ BPEMS MONHOTO BOCCTAHOBICHHS OKCHIOB 3ABUCHT OT COACPXKaHUS
xuciaopona. TT03TOMY HEBO3MOXHO OINPENENMTH YCHOBUS ONPEIE/NeHNs KUCIopoaa IS KaXioro us3
AHATTM3UPYEMBIX METALIOB, CIUIABOB W KapOMAOB M KAX/Cro TvIla IIPUMEHSEMBIX rpubopos (ycraHo-
BOK).

PexomeHIyeTcs [yTeM BBINOJTHEHUS TIPEABAPUTENbHBIX UCIIBITAHRH ONIPENENATL ONTUMAJIBHBIC YCII0-
BUS AHATN3A JUIS KOHKPETHOTO TANA MaTepyaia U MPEATONaracMoro B HeM comepxanus kuciopoza. C
3TOH LEJIBIO HA OTHOW M TOii Xe Mpobe MPOBOMIAT PN HOCTEJOBATEAbHBIX UCTILITAHHUI, YCKOPSA TPOLECE
¢e BOCCTAHOBJICHUS YBEIMYEHMEM TeMIIepaTypbl M (MJIM) BPEMCHM peakiy BIUIOTb 0 MOMEHT4, KOTAa
coepKaHUe U3MEPSEMOTO KUCIOPOa TOCTUIHET MAKCUMAibHOTO M TIOCTOSTHHOTO 3HAYCHMS. Ilpu BoccTa-
HOBJICHMM MOXHO TAKXe M3MEHSITh APYTHE NapaMeTphbl (HarpuMep METaLl BaHHbI).

JUna obecrieyenust yCTAHOBJICHHBIX pabouMX yCIOBUH PEKOMEHIYETCS TIPUMEHATD TOJILKO MMEIOLIHE
cepTH®UKATH ITATOHHBIE METAJLTHI (CMandapmHbie 00pasybl N0 HOPMAMUBHbIM Joxymenmam) Toro Xe THNa,
4TO U MaTepua ITpolhl.

Jlonyckaemcs ucnoab3o6anue 8 Kaiecmee cmandapmubix 06pasy0e nopowKos oxcuda sonvppama (VI) u
okcuda apbus (111). Ileped ucnoab3oeanuem nopowKy nPOKAAUBAIOm Ha 603dyxe 6 mewenue 14 npu memnepa-
mype: 350 °C — nopowox oxcuda eosvgppama; 1100 °C — nopowok oxcuoa 3pbus. Ipueomoenennble 0nA
AHAAU3A NOPOWKU OKCUA0E 80AbpamMa u 3p6us Xpawam e skcukamope He Gonee 30 cym. Maccoeas doas
KUCAOPOOa 6 COOMEemCcmauUY co crmexuomempu4eckol gopmyaoti cocmaeasnem: 0as okcuda eonsgpama (VI) —
20,70 %, 0ns oxcuda apbus (111) — 12,55 %. Boccmanosumenbhyio SKCmpaKyuro Kucaopooa 0as 3mMux nopoit-
KO8 @bINOAHSIOM RO PENCUMY, YCMAHOBACHHOMY OASL HCEAE3HO26 NOPOWIKA.

6.2 Xo0J0CcTOH ONMIT B KaaMOpoBKa

XOJIOCTO OITHIT NPOBOMSIT OOBIYHO IIPY TEX XK€ YCIOBUAX, KOTOPhIE BHIOPAHBI U] aHATIN3A KOHKpem-
HO20 NOpowKa, HO 6e3 UCIBITHIEAEMOI HABECKU. X040CMOii Onbim nOMOopAom dsa pasa.

Kan6poBKy WK [IPOBEPKY MCNPaBHOCTH NpubOpa MpoBOIAT MpU HEeOOXOAUMOCTH 10 MHCTPYK-
UM €r0 M3TOTOBUTESL C MCITOJIb30BAHUEM YMCTBIX ra30B (MOHOOKCHMAA M AMOKCHIA yIJepoAa) Unu
STAJOHHBIX MaTepuanoB (cmandapmubix 06pasyoe) ¢ MPOBEPEHHBIM (ammecmoeanubim) COAEPXKAHUEM
KUCHIOPOJa.

Kanubposounuiii onvsim 3aKAMAeMCs 8 nposedenul anaau3a 08yx Hagecok cmanrdapmuo2o o6pasya.

Xonocmoii u kaiu6posounsiii onvim nposodsm neped Kadxcovimu 10— 15 onpedenenusmu Kucnopoda 8
Memanau4eckux nopouKax.

Abconromuble donyckaembie pacxoxncoeHus Oas XoA0CMO20 ONbIMA NPUHUMAIOMCA MAKUMU e, KaK ons
nopouka ¢ maccosoil doaeii kucaopoda menee 0,005 %.

Pe3yasmambt Kaaubpo8oHHO20 ONbIMA CHUMAIOM NPABUNLHbIMU, €CAU PASHOCMEb usmeperHol u ammecmo-
GAHHOT MACCOBbIX DoAeil KUCA0POOa 6 CINAHOAPMHOM 06pa3Le He npegbiuiaen nOA06UHbL 00NYCKAeMo20 PacXoHc-
denus Ha ypoeHe ammecmosannoeo 3Hawenus. Ecau pasmocmb npesbluiaem YKA3aHHbIE 3HAUEHUA, AHAAU3
He0OX00UMO NO8MopuUmb.

6.3 WsmepeHns (awaau3) TMPOBOIAT B COOTBETCTBMM C MHCTPYKUMsAMHM O paboTe 06opyroBaHUS
(ycmanoexu) IpY BBHIGPAHHBIX YCIOBUSAX MO 6.1. B puitoxennn A npuBeaeHbl IPUMEPDI YCIIOBUIH 9KCTpA-
KIIMM HEKOTOPHIX METAUTMYECKNX ITOPOILKOB.

Tpebosanus 6esonachocmu — no TOCT 14316. Pexomendyembie MemoObi onpedenenus Kucaopooa 6
MEMAUHECKUX NOPOWKAX BOCCMAHOSUMEAbHOU IKCMPaKyuell ¢ XpoMamozpaguHeckoll pezucmpayuei U kyao-
HOMEMpUHeCKUM U3MepeHUeM npueedenbl COOMeemcmeento 6 npusoxcenusx b u B.
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7 O0pa0GoTKa pe3yibTATOB HCILITAHHSA

7.1 JonycKaeMbie pacXOXICHHS

PacxoXIeHus ABYX ONPENENCHUMA He JO/DKHBI PEBLIIIATh 3HaYCHHUM, yKa3aHHbBIX B Tabnuue 1.

7.2 Pe3ynanraT H3MepeHHst

3anmceIBaloT cpeHee apudMETHYECKOe IBYX ONpeae/IeHUi, OKPYIIECHHOE B COOTBETCTBMM C Tabmmeit 1.

Ta6bauua 1

ConepxaHue KUCI0posa (Maccopas

MakcHMaJIbHO JOIyCKAeMOoe

OxpyrneHne 1o Gnuxaiiiero sHayeHus

nons), % PacXOXAEHHe IBYX OMpPeNeIeHHH
o 0,005 20 % ot cpenHero 3HaYSHUs! 0,0005

Cs. 0,005 » 0,010 10 % ot cpenHero 3HaYeHWs 0,001
» 0,010 » 0,02 To xe 0,002
» 0,02 » 0,05 5 % ot cpeAHero 3HaYCHHs 0,002
» 0,05 » 0,10 To xe 0,005
» 0,10 » 0,2 » 0,01

» 0,2 » 0,5 » 0,02

» 0,5 » L0 » 0,05

> 1,0 » 2,0 » 0,1

IIpu ucnonvsoeanuu 0ns anaiusa Gonee 0gyx Hasecok 06pabomKa NOAYHEHHbIX Pe3yAbmamos doaxcna
Goime omobpaxceRa 8 HOpMAMUBHOM GOKYMEHMe HA KOHKDPEemHbid ROPOULOK.

8 IIporokonr WcHbITAHHMIA

[TpOTOKOJI MCIILITAHMI HODKEH COACPXATh:
- CCBUIKY Ha HACTOSIUIMI CTaHAApT;

BaHHBI WIM KancCylibl U T. 1.);
- pe3ynbTaT U3MEPESHUI,

BCe JeTati, HeOOXOAUMBIE WISl HIEHTH(MOUKALMY UCTIBITHIBAEMON NPOGHI;

METOH SKCTPAKLMK (YIAIEHMsI) CMa3Ki WM CBS3KM, €CIM OH NPUMEHSUICSH,
TUI KCIIOb3YeMOT0 000PYIOBAHNS,
BCce HEOGXOMMMBIE YCIOBMSI M3MEPEHUA (TEMIIEpaTypy, BpeMsi, MCIIO/b30BaHWE METALINYECKOH

- BCE OIepallMu, He OrOBOPEHHBIC HACTOSAIIUM CTaHIAPTOM, WIH TC, KOTOPBIC CYHUTAIOTCSA Heobs3a-

TEJbHBIMU;

- Mo0BIe CIIy4alHbIC SIBJEHNSI, KOTOPBHIC MOIJIH ITOBJIUATD Ha PE3YJILTaThL.



NPUJIOXEHHUE A
(cnpaBoYyHOE)

TOCT 2741798

Tpumeps! YCIOBHIA IKCTPAKUMH HEKOTOPHIX METALIMIECKHX NOPONIKOB

Tabauna A.l

MeTta/UuiHyecKuit opoioK

PeaxumonHas cpena

MUHUMaNEHOE COOTHOIIEHHE MACCh
BaHHBI U MacChl MCIILITHIBAEMOM

Temneparypa, C h

HaBECKH

XKeneso, cranb bBe3 BaHHBI MM KAIICYJIbI — 2000
Huxeans, xobasom be3 sannul uru xancyast — 2500
Turan Huxkenesast BaHHa 12:1 2100
TuTtaH, IMPKOHUM, IInaTuHOBas Kancysa u
radpHni IJIATUHOBAs BaHHa 20:1 2100
Monubaen v Boabppam Bes BaHHBI ~ 2400
Huo6wnit u TaHTan Huxenesast 1 010BSHHAas

BaHHBI 5:1 2400
AmoMuHuU} MenHas paHHa 5:1 2400
Mean Bes BaHHBI — 1900
Cwmech TBEpHbIX CIUIaBOB | XKene30HUKeNeBas H

OJIOBSIHHAS BaHHA 4:1 2400

1) Yxasanuag TeMneparypa saigeTcs pabodeil ¥ UCTIOJIb3YeTCs IPH HEMPEPBIBHOM HArpese (IIPOLO/EKUTENLHOCTD
Harpesa ot 1 10 10 MMH B 33aBUCMMOCTH OT COAePXaHHus ra3a). Kax npaBusio, 3KCTpaKuus NPpOBOAUTCS B WMITYJIbCHOM
eun npu Temmnepatype 6onee 3000 °C. O6bIMHO BpEMS MOJMHOIO IPOXOXKISHUS PEakKUMH — OT 41020 c.
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NMPHUJOXEHHWE b
(peKoMeHAyeMOE )

Memoo onpedeaenusn Kucaopoeoa 60cCmManosuUMeabHou
Ixcmpaxuuel ¢ xpomamozpapueckoii pecucmpauuei

5.1 Cywnocmo memoda

Memod ocHosaH Ha evideseriy Kucaopooa, co0epIcausesocs. 8 Memaiiu4eckom nopouiKe (He3agucumo om Gopmsl 2o
HAXOMCOEHUR) 8 BUOE MOHOOXCUOA yenepoda, npu KpamKOBPEMEHHOM (UMHYALCHOM) Hazpeae NOPOUKA MEMAAAA & 2pacgumo-
gom mueae 0o memnepamypbi 2000—2500 °C & nomoxe 2eaus ¢ hoCACOYIOUUM USMEPEHUEM BbI0LAUBUIE20CA MOHOOKCUdQ —
Yanepoda ¢ noOMOWbIO 2a308020 Xpomamozpaga.

B.2 Annapamypa u peaxmugvt

Yemanoeka 0as onpedenenus Kucaopoda, npugedennas Ha pucynxe b.1, cocmoum us3 6aniona ¢ 2eaueri 1, pedyxmopa
2, 2a306bix Mazucmpaneii 3, ea306020 xpomamozpagha muna JIXM-72 4, yempoiicmea pesucmpauuu u obpabomku cuenansda
demexmopa 2a306020 xpomamozpaga (xpomamoepad JIXM-72 Komnaexmyemca nomeHyuOMempom KCII-4) 5, umnyapcroii
neuu s 60CCIMAHOBUMENbHO20 NAQGACHUs 6, CUCMEMbl RUMAHUA UMNYABCHOU nevu 7, yempolicmea ynpasieHus perumom
pabombsl UMAYALCHOI neyu 8.

1 2 6 8
r—

3 4 5 7
/_[ '
<]

] Lhnd
T

-
]

1 — banaon ¢ zeauem; 2 — pedykmop; 3 — 2azogvie mazucmpanu; 4 — 2a30euii xpoxamozpag muna JIXM-72; 5 — yempoticmeo peeu-
cmpayuu u obpaGomiu cuzraia demekmopa 20306020 Xpomamozpaga; 6 — UMRYAbCHAS. nEtd 025 BOCCMAHOBUMENBHOZ0 NAABAEHUSA;
7 — cucmema numanus UMRYALCHOU newu; 8 — yempolicmeo 0/a ynpasAeHis PESKUMOM pabombl UMAYAbCHOU heyu

Pucynox B.1— Ycmarosxa das onpedenenus Kucaopooa

Haepes muensa 6 uMRYAbCHOU ne4u CORPOMUGAEHUR OCYUACCBAACIMCS NPAMbIM RPONYCKAHUEM MOKA HePe3 MUceab.

Cucmema numaHus UMRYALCHOU nevu obecnewueaem (OPMUPOSaHUE UMNYALCA MOKA 4epe3 2pagumossiii muzens ¢
cunoii moxa 500—600 A npu nanpsxcenuu Ha muene 10--12 B, daumensHocms umnyasca moxa 5—40c.

Tuzens uz epaguma OC-2 no HOPMAMUGHOMY OOKYMEHMY HAPYXHCHOIM Ouamempom (6 + 0, 1) mm, evicomoti (16 + 0,2) mm,
eny6unoti omeepcmus (13 + 0,2) mm, moswunou cmenku (1,5 £ 0, 1) mm. Honyckaemcs npumenenue muaaed dpyaux
pazmepos u u3 dpyaux Mapok epaguma npu ycaoeuu cmabuabHoCMu ux 31eKmpoCOnPOMUeAeHus, omcymemeus npumecetl,
UCKANCAIOWUX PE3YAbMAMbL Onpeenerist, U YMOUHEHUS PENCUMO8 IKCMPAK UL Kucaopoda u3 npobbl.

Becoi nabopamoprbie ¢ #auboavuium npedenom e3seutusanus 20 e.

Cexyndomep.

TTunyem meduyuncruii.

Teauti 2a3006pasustii ¢ Maccoeoii oaetl eenus He meree 99,955 %.

Leoaum cunmemuueckuii SA (CaA) 3eprucmocmovio om 0,25 do 0,50 mm.

Cmandapmuste 06pasybt, Oa2 KGMOPbIX PEHCUM BOCCMAHOBUMEALHOR0 NAABAEHIS OAUBOK K PeHCUMY 60CCMAHOBUMENb-
HO20 NAQEACHUS QHAAUIUDPYEMBIX NPOB.

B.3 Iloozomosxa x anasusy

Tleped na4anom GHOAU3G XpOMAMOpagy 2omoeam K pabome COAACHO UHCMPYKUUU, YCMAHABAUBAIOM PEXCUM €20
pabomst u GuanaszoHn UMepeHuA.

Tuenu, omobpannvie 0s ananusa, 0eea3upyrom 6 nevu UMHyAbCHO20 Hagpesa npu memnepamype 2600 °C 8 nomoke
2eqlis 8 meyenue 5 c.

C nomowbio I1eMeHmos pecyauposKy CUCmeMbl NUMAHUSA UMRYALCHOU newl yCMmaHaeausarm memnepamypy u
8peMA IKCMPAKYLU KUCA0poOa u3 anasusupyemozo nopowxa. Temnepamypy sKcmpaxkyuu esibupaiom 6 coomeememeuu
¢ npusoxcenuem A nacmosweeo cmandapma. JaumensHocms UMnyabCa MoKa, HA2PEEAIOWE20 2PAPUMOBbIL muzens, dana
mueneii pasmepamu, yxazannomu 6 5.2, npu sxcmpakyuu kucaopoda u3 ecex ROPOUK08 ycmanagaugaom pagHoli
(5+ 02 ec

B coomeememeuu ¢ 6.2 Hacmosawe20 cmandapma 6bINOAHSIOM USMEPEHUS ¢ 0e2a3UPOBARHbIMU mu2asimy be3 meman-
AUMECKUX ROPOUIKO8 (XOAOCMOU ONbIM) U USMEPEHUs ¢ NOPOWKOM CIManoapmno2o obpasya (2padyuposounsiii onvim).

6
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o noayuentvim OGHHbIM SbiHUCASION 2padyuposounsill kosgpuyuernm K, 2/mMm2, no gopmyne

cm (B.1)
TSy - Sy 100° ’

20e ¢ — maccoeas doas Kucaopoda 6 cmandapmuom o6pasye;
m, — Macca Hagecku CmaHoapmHo20 06pasua, 2;
S| — naowads nuKa MoHookcuda yeaepoda, onpedeneHraR no XPOMAMOZpaMME npU aHaU3e cmandapmuozo obpasua,
MmM2;
Sy — naowsads RUKA MOKOOKCUOA y2iepood, OnpedeneRHas no XpoMamozpamme npu Xon0Cmom onvime, MM2,
Jlonyckaemes 6Mecmo 3HAHeHUs NA0WAOU UCROAB308AMb 3HAYEHUE BbICOMbL MUKA XPOMAMOpAMMsl. B amom cayuae
2padyuposouHblil KOIQDUUUEH USMEPAIOM 8 SPAMMAX HA MUARUMEM].
Maccy Hasecku onpedeasiom no OpueHmupo8oHoi Maccosoli doae KUCA0pOOa 6 QHANU3UPYeMOM NOPOUIKE & Coom-
semcmeut ¢ 8bi0pAHHbIM OUANA30HOM U3MePerus xpomamozpagpa no mabauye b.1.

Ta6auya b.1
Maccoeas doas xucaopoda, % Juana3son usmeperus xpomamozpaga Macca nagecku, e, He menee
o 0,005 1:8 0,9
Ce. 0,005 » 0,010 1:8 05
» 0,01 » 010 1:8 03
» 01 » 2,0 Om 1:16 do 1:32 01

5.4 Hposedenue anasusa

AHanusupyemviii NOPOUIOK NOMeWaiom 8 npedeapumensro 0e2a3UpOSaHHLIE U 636EUIEHHbI muzens. Bssewusarom
muzens ¢ NOPOUWKOM, ORPEAensIom MAccy HAGECKU NO PASHOCMIL MACC MU ¢ NOPOWKOM U NYCIM020 MUeA.

Tuzeas ¢ QHAAUUPYEMbIM NCDOWIKOM YCIMAHAEAUEAION 8 NEtb UMRYABCHOR0 HA2Peea Mexcoy saexmpodamu. ITomokom
2eaus (uay Opy2020 UHepMHO20 2a3a) MpoOYBAIOM Kamepy hedu € mevenue I--2 mun das yoasenus 603dyxa, 3amem
nepexaIoHalom 2a3-HoCUMenb HA XPomamozpad u npodoaxcaiom npooyexy 00 NOAHO20 @bIMECHEHUA 8030YXA U3 CUCTEMbL.
Omcymcmesue 6030yxa 8 cucmeme KOHMpOAUpyiom no CmabuAu3ayuu AUHUY XPOMAMOo2PaAMMbL.

Haczpesaiom muzeab ¢ Hageckoii 00HUM umnyascom moxa. Ilapamempst memnepamypol U npOCOANCUMEALHOCM b
Hazpeea — 6 coomsemcmeuu ¢ b.3.

B.5 Obpabomka pesyavmamoe

5.5.1 Maccosyio dosr kucaopoda X, %, evtuucasiom no gopmyne

55100

my

2de §; — naowadb nuka MOHOOKCUOA y2nepoda 1a Xpomamozpamme, MM
Sp — naowads nuka MoHooKcuda yanepoda Ha XpomMamozpamme npu XoA0CmoM onsime, Mm2;
m, — Macca HABecKU AHAAUIUPYEMO20 NOPOUKS, 2]
K — 2padyupoeounsiii koagunuenm, o/mm2.
B.5.2 Abcoaromuwie pacxoxcdenus 06yx onpedeseHull He OOANCHbL NPEBbUUAMY 3HAYEHUU, YKA3AHHbIX 6 matGauye 1
Hacmosuwezo cmaroapmad.
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MNPUIOXEHHWE B
(pexoMeHayeMoe)

Memood onpedesenun Kuciopoda 60CCManogumeabnol
IKcmpaxyueli ¢ KyA10HOMempuieckum uiMepenuem

B.1 Cywnocme memoda

Memod ocrosan Ha videnenuu KUcaopooa, CoOepICaez0ca 8 MEMaitUHecKux NOPOWAX 8 8ude MOHOOKCUOa y2aepood,
npu KpamKoepemenHoM (UMRYABCHOM) Hazpese HOPOUIKA 6 epaumosom muzie 6 HOMOKe GpeoHa ¢ nocredyiougum 0ooKuC-
AeHueM MOHOOKCuda yaaepoda do duokcuda yerepoda u usmepenuu Maccosoli 0oau Ouoxcuda yanepoda KyAOHOMEmMPUHECKUM
mumpoganuem.

B.2 Annapamypa u peaxmueni

Ananuzamop AK 751611 Hdonyckaemcs ucnons3oeanue anaausamopa AK 7516.

Tpagumoensie muzau, peaxmugsl, pacmeopsl i 2a3bl @ COOMEENCMEUL € MEXHUMECKUM ORUCAHUEM AHAAU3AMOPA.

Cmandapmusie 06pasypt 6 coomgemcmeuu ¢ b.2.

B.3 Ilodeomoexa x anaausy

Yemanaenuearom pexomerOyemblll PEXHCUM QHAAUIA MEMAATUUECKIX NOPOWKO0E: MEMNEpamypa — 6 COOMEemcmeul ¢
npunoxcenuem A nacmoawezo cmandapma, daumensnocms nazpesa — 40 c.

Pexcum decazayuu epagumosozo muzis: memnepamypa — 2600 °C, daumenvrocms nHazpesa — 60 c.

Macca nasecku — om 0,3 do 1,2 e.

B.4 Ilpoeedenue anasuza

Anaauz npogooam & Coomeemcmeuy ¢ meXHUMECKUM ORUCAHUEM QHAALIAMOPA.

B.5 Oé6pabomxa pesyasmamos

B.5.1 Maccosyro 0oaio Kucaopooa npu Kaycoom onpedereHuy cHUmuléarom no yugposomy mabio aHaau3amopa.

B.5.2 ABcoaromusie pacxoycOenus pe3yasmamos 0gyx onpedenenuil ne GoAJiNCHb NPEGLIUIAMb JHAHERUL, YKAIAHHBIX 8
mabauye 1 nacmosueeo cmardapma.
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NPUWIOXEHUE T
(crpaBouHOE)

Hepeuens npubopos 0aa usmepenus maccosoii doau
MOHOOKCcuda uau Ouokcuoa y2aepooa

Ta6auya I'1

Haumenosanue npubopa

AK 7516, AK 751611 HIIO «Yepmemasmomamuxa»
RO 16, 17, 116, 316, 416 «Jexo», CIIIA

TC-136, 436, 30, 36 «Jlexo», CIIA

EAO 220, 202 «benvyepcs, Juxmenwmein
D-mat 353, OSA-mat 353

«lllmponniin»>, ®PI
ON-mat 822, 812, 821, 850 «HlImpoaniin», OPI

Mpumeuanue — Jdonyckaemes — npumenenue  Opyaux — cpedcme
XApaKmMepucmuKamu He XyxHe, 4eM Y GbllieyKasantoix npubopos.

Hpeonpusmue (Pupma)-npouseodumesnd

u3)wepenu1§ 4 MemposoUHECKUMU
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