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Hacrosuniii cTaHgapT YeTaHABIHBACT METOI ONPEICICHHA KHCIOPodd, BOCCTAHOBHMOTO BOIOPOIOM,
MIPH MaccoBOH mone Kucropopa oT 0,05 % mo 3 %.

CTaHgapT pacTpoCTPaHSeTcsS Ha MOPOIIKH HENMeTHPOBAHHEIX, HH3KOIETHPOBAHHHBIX, BHICOKOISTHPO-
BAHHEIX METAJUIOB, CONCPKAIIMAX VITICPOI.

CTaHmapT HE PacIpoCTPaHSeTcd Ha MOPOIIKH, CONCpPXAIIHS TODaBKH CYOIMMHPYIOIINX METAULIOB,
CMA3KH H OpraHmIecKHe T00aBKH.

PexoMeHIAITNH O BEIGOPY METONA OMpPeeIeHIST KHCIOPOIa B METAIINIEC KHX HOPOIIKAX IPHBEIEHE
B IIPHIIOXECHHH 1.

Homyckaercd NpOBOIHTE OIIPSACICHHE KHCIOPOId, BOCCTAHOBHMOIO BOIOPOIOM, IO MEXKIYHAPOI-
HoMy cTaHmapty MCO 4491-3—89, npHBedeHHOMY B IPHIOXKSHAH 2.

MeTon ocHOBAaH Ha BEIICPKKS MPEIBAPUTEIBHO OCYIMICHHOIO METAUIHICCKOTO MOPOIIKA IIPH 3aIaH-
HEIX TEMIICPaTYpe M BPEMCHH B MOTOKE CYXOTO BOTOPOIA H M3MEPECHHH MACCH KHCIOPOOA, H3BICYCHHOIO
B BHJIE NAPOB BOJHL.

s onpemeaeHUsT MAcCH MApPOB BOTH MCHOAB3YIOT X a0COPOITHIO abCOMIOTHPOBAHHEIM METAHOIOM
¥ TUTpOBaHHe peakTHeoM Kapna Dwuiepa.

19 MOpOIIKOB, COZECPKAINMX YIICPOI, HCIOMBL3YIOT KOHBepCHIO okcmma yriepona (II) B okcwmn
yraeponaa (IV) B BOTy ¥ MeTaH ¢ TTIOMOITEI HHKETEBOTO KATATH3ATODA.

Homyckaercd I1g ONpeacacHHsT MacCOBOH OOIH KHCIOPOId MCIIONE30BATh OPYTHE METOOLI, 0GecIc-
YHBAIOIINE METPOIOTHICCKHE XapaKTePHCTHKH HE HIDKE IMOMYMCHHEIX THTPOBAHHEM C peakTuBoM Kapia
Duiepa.

1. OBIIIME TPEBOBAHWSA

1.1. MaccoByio JOIK0 KHCIOPOAa B Ipobe MOPOIIKA ONpPenelioT B ABYX (WIIH Domee) MapaIeTBHBIX
HABECKaX.

3a pesynETaT aHANTH3A MPHHAMAIOT CPpeIHCAPHMMETHICCKOS 3HAYCHHC TBYX (FUIM OoJee) Mapalieihb-
HHIX ONPCIelICHUH P JOBEPUTEIEHON BeposTHOCTH 0,95.

1.2. OtGop mmpod — mo TOCT 23148.

Maccy HaBeCKH OT TIPOOH OIMPeIeII0T B COOTBETCTBHH ¢ Tadm. 1.

Taocnumoma 1
MaccoBas gosa Kucaopona, % Macca HABECKH, T
Ot 0,05 go 0,5 BKITIOY. 5
Cs. 05 » 20 » 2
» 2,0 » 3,0 » 1
H3zaanue ogmunaisnoe IlepenevaTka pocopeniexa

© HsmatenscTBO cTaHIapTOB, 1991
© WIIK HspmarenbeTBo cTaHmapTos, 2004
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1.3. BspemmpaHHe HABECOK MPOBOIAT ¢ MOTPEIIHOCTRIO He Bomnee 0,1 MI, ecIH B HOPMATHBHO-TEX-
HHYCCKOH TOKYMEHTAIMH HE YKA3aHBL IPYTHE 3HAYCHMS.

2. AIITIIAPATYPA

Bechl nadoparopubie ofmero HasHadeHusd no I'OCT 24104* 2-ro knacca TOYHOCTH ¢ HAHOOIBIIHM
nmpemenoM B3pemmbBaHusg g0 200 r Wi TO0BE IPYTHE BECH, OTBEYAIOINIHE YEA3AHHBIM TPeDOBAHHSM IO
CBOHM MCTPOIOTHYCCKHM XapaKTCPHCTHKAM.

YeTaHOBKA T ONpeliellcHAsS KACIOPOo/Ia, BOCCTAHOBHMOTO BOAOPOIOM, (YepT. 1, 2) COCTONT H3:

4

Yepr. 1

&6 7 & 9§
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Yepr. 2

- HCTOYHNMKA a30Ta (), cHAGKEeHHOTo Ta30BEM PEIYKTOPOM, POTAMETPOM W PETYIATOPOM PAcXona
rasa;

- HCTOYHHKA Bonopoda (2), CHaGXeHHOTO Ta30BEM PeIYKTOPOM, POTAMETPOM H PErYISTOPOM PacXoma
raza, 0DecIeIHBAOIHM MOJAYY Ta3a co CKOopocThio oT 20 go 35 )IMS/II;

- YCTpOHCTBA OUMCTKH Bomopoda (J3), comepxkalllero KaTATMTHYECKHI PACKUCIHTENh (THTAHOBAS
ryOKa, Mejlb, HAHECEHHAS Ha CHIHMKATENE, W JIP.) H OCYIINATENE;

- KpaHa TPexxoaosaro (4);

- ocymmmTens (5);

- TpYOH BOCCTAHOBHUTENBHOM TA30HEMPOHHITAEMOIT (6), H3TOTORIEHHOH W3 KBapIa B COOTBETCTEUH C
TpeBOBAHMAMH OTHOM M3 IBYX MCIOMb3YEMEIX CXeM BOCCTAHOBICHH:

4) 3alasHHAsd C OMHOUM CTOPOHH KBapIlckad TPyOKa ¢ BHYTPEHHHM OuaMmeTpoM OT 27 no 30 MM |
miaHo# 400 MM, B OTKPHETEH KOHEI KOTOPO# 9epe3 pa3beMHOE Ta30IUIOTHOS COCIMHCHHAC BBCICHE IBE

* C 1 wiong 2002 r. sBegen B aeficrsue TOCT 24104—2001.
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TPYOKH JTHAMETPOM OT 5 T0 6 MM B TIHHOI omHa oT 60 1o 80 MM, mpyrag ot 200 mo 240 MM (TomycKaeTcd
amHa 400 MM) (depr. 1, 3);
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Yepr. 3

0) KBapleBas TPYOKa, OTKPHITAS € JABYX CTOPOH, ¢ BHYTPEHHUM IHAMETpOM 20 MM, IIWHON 10
1000 MM ¢ pasbeMHEIMHW YIUTOTHEHHSIMH HA KOHTIAX T BXOAA U BEIXOJA Tasa (YepT. 2, 3);

- TIEUH IS CYIIKH (7) M TIeYH IS BOCCTAHOBICHHUS METATHYSCKOTO MOpOIKa (&) ¢ CHUCTeMaMH
YIIpaBIeHNs, 00eCTeTHBAIOIIITMH MOMIEPKAHNE 3ATAHHON TEMTICPATYPH! B 30HAX PACTIONOXEHWST TOA0YEK
¢ HaBeckaMu. JlommyckaeTcs MpHMEHEHHE OTHOW NTBYX30HHOM TIeMH, COBMEIIAONMEH (GYHKIWMH CYIIKA W
BOCCTAHOBIICHHS;

- momoucK (Y), M3TOTOBICHHEIX M3 KCPAMHKHM Ha OCHOBE OKCHIA QTIOMHHHNSA, HMCIONINX INIaIKVIO
TMOBEPXHOCTh M PASMEPH], JOCTATOMHEIE 7SI 34MOTHEHHs He DoNee UeM HAMOTOBHHY. PekoMmeHTyercs
HCHONB30BaTh IIpH anamm3e jJono9kd JIC 2 win JIC 3 mo 'OCT 9147. JIogoYKH TOMKHE OBITE IPOKAJIEHEI
B Bomopone mpu Temmepatype oT 200 °C no 1100 °C He meHee | 1 ¥ XpAHWUTLCST B 3KCHUKATODE;

- coeIMHeHus OakinacHoro (I0), UCMONB3YEMOro I MPEIOXPAHEHHUS KATAIM3ATOPd OT MONaIaHHs
BO3IyXa B TOM CIIy4ae, €CIIH YCTPOMCTBO KOHBEPCHHU HE MOIKIIOYACTCH;

- ycTpoiicTBa KoHBepcHH (11), cOCTOSIIET0 W3 CTEKIIMHHON TPYOKH, 3aTI0THEHHOW HHKEIeBRIM KaTa-
N3ATOPOM, H MeIH ¢ CHCTEMOH pPeryIHpOBAaHH:, 00eCIeUnBAIOIEH ToTaepKaHue TeMIepaTyphl 380 "C.
YeTpoiicTBO KOHBEPCHH JOMKHO MOCTOSHHO OHTH 32M0THEHO BOTOPONOM;

- BropeTkH (12) BMecTHMOCTEIO 25 e’ ¢ meHoi geinenng 0,05, 3alIMINEHHOM OT MONATaHHg aTMO-
chepHOH BIATH CTEKISHHOI TPYOKOM, 3aIIOMHEHHON OCYIIHTEIEM;

- meTekTopa (13) g onpedeneHUA KOHETHOH TOUKH THTPOBAHUI;

- Koabwl 11a TuTpoBannd ( 14) smectHMocthio ot 200 1o 300 cv® ¢ MarauTHO#N Memankoi. Konba,
IIPH HEOOXOAMMOCTH, CHAOXEHA TBYMS IIATHHOBEIMH 3JICKTPOIAMM.

3. PEAKTUBBI 1 MATEPHAJILI

Metanon abcomoTupopaHuE mo TOCT 6995.

Peaxtus Kapra @uirepa ¢ 3kBUBaneHTOM | MT KHcnopona B 1 cM® peakTBa. MaccoByi0 KOHIIEHT-
panmio peaktnsa Kapia @uiuepa veranasiusalor B coorsercreuu ¢ T'OCT 18317.

Bonopon ¢ MaccoBoii monei kuciopona He Gonee 0,005 % ¢ TOYKOM pocH, He MIPEBHIIAIOIIEH MIHYC
45 °C.

A30T WIN Ipyrof MHEPTHHIM Ta3 ¢ MACCOBOH gormel Kucmopona He 6onee 0,003 % ¢ Toukoii pocH, He
npesbluaeii Mmuayc 45 °C.

QcyIaroIme CpejicTBa: ATIOMO-HATPHERHH CHIMKAT Oe3BOIHHIH TPaHYTMPOBAHHEIN, CHIMKATrelh
AKTHBUPOBAHHHKIH TN MePXIOPAT MATHHS (AHTHIPOH).

4. ITIOJAI'OTOBKA K AHAIN3Y

4.1. YcraHoBKY cODHpPAalOT B COOTBETCTBHHM ¢ 4epT. 1 M 2 1id criocofoB 1 U 2. JInd YCTAHOBKM 11O
crtocody 1 BOCCTAHOBHTEILHYIO TPYOKY YCTAHABIHBAIOT B MCYL T4 CYIIKH (7).

4.2, JIng xkaxpgoro crnocobd WCIBITAHHS H KAXIOT0 THIA MOPOIIKE 3KCHEPHMEHTAIBHO MOI0HPAKOT
TEMIIEPATYPY H BpeMsI MPOBEIeHHUI MCIIHETAHHSA J0 TOTHOTO BOCCTAHOBICHHS OPOIIKOB.
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B T1abn. 2 nmpuBeneHH OPHEHTHPOBOYHEIE TEMIEPATYPH BOCCTAHOBIECHHS TIOPOIIKOB MPH BpeMEHH
BLIAEPKKH He MeHee 20 MHH.

Taonuma 2

Matepuan nopoinka Temueparypa BoccraHoBaeHmns, "C
Keneso ywmi crans 1000120
Huxkens 900+20
KoGanet 500+20
Menn 500+20
Monubner 1100+20
Bonehpam 110020

4.3, CymIKy IOpOIIKOB IPOBOIAT IIpH TemmepaType (170210) °C B TegeHne 20 MHH B TOKC HHCPTHOTO
rasa co ckopocteio 30 mv’/a.

4.4, YcTaHAaBIHBAIOT HCOOXOTHMYIO TSMIICPATYPY BOCCTAHOBICHHA B BOCCTAHOBHTCILHOH IedH (&).

4.5. TIpomerBaiot DiopeTky (12) peaktuBoM Kapma Muiiepa, 4ToHH HCKIIOYHTE H3MEHESHHE MACCOBOH
KOHIICHTPAIIMH PEeaKTHBA OT BIarM B 01opeTke. HanonHgioT 6opeTKy peaktHBoM Kapna Muiepa.

4.6. 3amuBAOT METAHON B KONDY I8 THTPOBAHHUA (/4) Tak, UTOOK YpOBeHE METAHONA OB BHIIIE
YPOBHS BHX0Id TPYOKH rasza | 3JIcKTPOIOB (¢CIH MPHMCHACTCA 2ICKTPOXUMITICCKHE ICTCKTOP); BIKIIIOYAIOT
MeIATKY H THTPYIOT peakTHBoM Kapma (Puinepa 10 BH3YATLHOH TOYKHA HeHTPATH3a[HH BO3MOXKHEIX CIICI0B
BOIH B MCTaHOJE.

i ) _ _ B 4.7. Ecn¥ HCIHONB3YIOT DICKTPOXHMHMYECKHA IETeK-
r ﬁ TOP TOYKH S5KBHBAIICHTHOCTH (IepT. 4), 3aMBIKAIOT SIEKTPO-
| OBl IETCKTOpA TICpeKIIoYaTe/IeM (3) B YCTAaHOBHB PE3HCTOD
Z M ( 1) Tak, 9TOO TOK MHUKpoaMIiepMerpa (2) 6511 paseH 120 A,

Y PA3MBIKAIOT IEKTPOJIBL.

4.8. Ing cnocodoB 1 W 2 YCTAHABIMBAIOT IOTOK

HHEpTHOTO rasa (depr. 1 | 2) co ckopocTeio 30 mv3/4 1
‘ 1 noggepXuBaT ero He MmeHee 10 mmH. Ilocme sToro mpu
MIOMOIIHA KpaHa (4) IMepeKiIovyaloT MOTOK HHEPTHOTO Tasa
__||_._/— ! HAa TOTOK BOJOPONA M YCTAHABIMBAIOT CKOPOCTH MOTOKA
L ] ) ] 25 mv’/a.
) ) s cnocofa 1 BeTaBnAIOT TPYOKY B IIe4b BOCCTAHOB-
MeHHT W ocTaBagioT ee Ha 10 muH. IlepekmoUaoT NoToK
BOZOpOIa HA HHCPTHHIA ras. BHIHAMAOT BOCCTAHOBHTENE-
HYIO TPYOKY M OXJAKIAIOT 10 KOMHATHOH TEeMIIEPATYPHI.

4.9. TUuTpyIOT MEeTAHOI JO BU3YAIBHOH TOUYKHN SKBHBATECHTHOCTH /19 HEHTPATH3AIIHHA CASTOB BOIHL

4.10. JIng IpoBEepKH TepMETHYHOCTH H pPadOTOCIIOCOGHOCTH YCTAHOBKH MNPOBOOAT KOHTPOJIBHBIHM
orbIT. KOHTPOMBLHEIA OIBIT TIPOBOOAT JUIS KAKIOH CEpHH OIPeNeleHIH ¢ MYCTOH TOTOYKOH B YCIOBHAIX,
VKa3aHHEX B pasd. 3. Ecam pesynbTaT BEIINE 1 MI KHCIOPOZA MM PE3yJABTaTH PasHEIC, amIlapaTypy
MOIBEPralT KOHTPOIK HA T€PMETHIHOCTb.

5. IIPOBEJEHUE AHAJTU3A

C

Yepr. 4

5.1. Hns crmocobos 1 1 2, TIpH HEOOXOTHUMOCTH, TIOTKITIOYAI0T KOHBEPCHOHHOE YCTPOHCTBO, YCTAHAB-
muBaoT Temmepatypy (380+10) "C. KoHBepcHOHHOE YCTPOHCTBO BKIIOYAIOT B MOMEHT BBOJA JMOJOYKH B
30HY BOCCTAHOBAcHHA nevd. 1Ipy MCMONb30BAHHH KOHBEPCUOHHOI'O YCTPOHCTBA HEOOXOIMMO CIEINTE 34
TEM, YTOOK B MOMEHT ITOIKIIIOMEHHS OHO OBLIO 3al0JHEHO OCYIICHHBIM BOJOPOIOM.

KOHBepCHOHHOE YCTPOHCTBO MOKHO HE MCIONB30BATh, €CIM MACcCOBasd ITOJH YIIEPOdd B METAIUIH-
9eCKOM MOPOIIKE COCTABIACT MeHee 3 % MAacCOBOMH JT0MH KHCIOPOIA.

5.2. Cnocod 1

OTKPHIBAKOT BOCCTAHOBUTEIBHYIO TPYOKY M ITOMEIIAIOT B HEE JIONOYKY C HABECKOM. 3aKPHEIBAIOT TPYOKY
1 MPOTYBAIOT OCYHIEHHEIM HHEPTHRIM Ta30M €O CKOPOCTBIO TTOTOKA He MeHee 30 aM° /4 B TeueHne 10 MuH,
9T0OB! YILIUTE BO3AYX, BHECCHHBIH ¢ HABECKOH.

THTPYIOT METAHOT JO BH3YATHLHON TOUKH SKBHBATEHTHOCTH. YCTAHABIHMRAIOT TIOTOK MHEPTHOTO Ta3d
c0 ckopocTeio 30 IM?/4 H BCTABIAIOT BOCCTAHOBHTENBLHYIO TPYOKY B II€4b OCYIIKH C TeMIEpaTypOl
(170+10) "C. Tlocne OKOHYAHWS CYIIIKM THTPYIOT METAHON J0 TOYKH 3KBHBANECHTHOCTH, OMNpefendemMoit
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THGO0 BH3YAIBHO, THOO SIEKTPOXHMMYIECKHM JIETEKTOPOM. 3aluchBaOT obbeM peakTHpa Kapma @uimepa
B OIOPETKE M BpeMs CYIIKH.

C IOMOIIEBIO KpaHa (4) IepeKIioYaloT MOTOK HHEPTHOTO Ta3a Ha MOTOK BOIOPOIa, CKOPOCTE ITOTOKA
Bomopona 25 IM*/4, M IMOMeIaoT TpyOKy B HMedb BOCCTAHOBIEHHS, B KOTOPOH MOMIePKUBAETCS 3aMaHHAas
TeMIepatypa. Ilociae BOCCTaHOBICHHAS THTPYKOT METAHOI J0 TOYKH 2KBHBATCHTHOCTH. 3aIIHCHIBAIOT 00LEM
peaxtuBa Kapna @mmrepa.

C moMmoIkio Kpana (4) MepeKIidaiT MoTOK BOJOPoNa Ha MOTOK WHEPTHOTO Taza. BEIHUMAIOT TPyOKY
M3 MC9H, OXIAKIAIOT 10 KOMHATHOM TeMIICPATypH (ITOMYCKacTCAd HCMONb30BAThE BEHTHIATOP), OTKPHBAIOT
TPYOKY M M3BJICKAIOT JIOTOYKY C [OPOIIKOM.

5.3. Cnocob 2

YcTaHaBIHBAIOT TCMIICPATYPY B OCYIMUTEILHON H BOCCTAHOBHTCILHOM 30HAX MHedH (&), MPONyBaioT
OCYIIATSIBHYIO TPYOKY (6) OCYIICHHEM HHEPTHEIM Ia30M, 3aTeM OTKPEIBAIOT M IIOMCINAIOT B HEE TOIOUKY
¢ HaBecKo#. C IMOMONIIBI0 KPIOYKA M3 HEPXKABCIOUICH CTATH, BBEICHHOIO B BOCCTAHOBHTCILHYIO TPYOKY
gepes Tas30IlIOTHOE MOOBHXKHOE VIUIOTHEHHE, MEPEeMEIalnT JTON0YKY B BOCCTAHOBHTEIBHYI) 30HY IISTH.
Ilocite 0OKOHYaHHA BOCCTAHOBICHHS THTPYIOT METAaHON peakThboM Kapma (Duuiepa. 3anucHBaOT obDbeM
H3PacXOI0BAHHOTO PECaKTHBA.

IepekmiovaoT MOTOK BOXOPOIA Ha TTOTOK HHEPTHOTO Ta3a. IlepeBUraiT J0I0UKY B HH3KOTEMIIe pa-
TYPHYK) 30HY IICYH M 9epe3 1 MHH YIAIAI0T ¢ M3 TPYOKH.

IIpoBomar nBa (Miu Gomee) M3MepeHHA. KoTm4ecTBO IMPOBOTUMEIX M3MEPEHHI TODKHO OBITH KOH-
KPETH3HPOBAHO B HOPMATHBHO-TEXHHYCCKOH JOKYMCHTAIIMH HAa KOHKPETHHIH MOPOIIOK.

Hp HMETAHME HpI/I MACCOBOM AHAJIM3E MOXHO IMOMEMATE B 30HY OCVINKK MEeYH HECKOTBKO OGPEBI_IOB n
OBUIaTh MX TI0 O4YCPEAN 4EPC3 ABC 30HBI NCYK, HAKATIIMBAA HA BbIXOAC.

6. OBPABOTEA PE3YJIBTATOB AHAITN3A

6.1. MaccoByo JOIK KHCIOPOAa, BOCCTAHORMMOTO BOTOPOIOM B TIPOIEHTAX BEYHCASIOT TIO
> 2
opmyme
Vy— W,
X=100n 21—,
m
e # — MaccoBas KoHIeHTpams peaktuba Kapna Mumepa, mr/cw’;
¥, — obnem peaktuBa Kapna Pumiepa, H3pacxogoBaHHOTO HA THTPOBAHHES MPOOEL, CM
V| — obpeM peaktura Kapma @umiepa, W3pacxXogoBaHHOTO HA THTPOBAHWE B KOHTPOILEHOM OTTHITE, CM
M — Macca HABECKH, MT.

6.2. ADCOMIOTHEIE PACXOXKICHHAS PE3yIbTATOB IBYX IIapaUICIbHBIX OIIpeIeIcHII He JOJKHE MPEBH -
MIATh TOMYCKAEeMBIX 3HAYEHHUH (TIpH TOoBepHTEIbHOM BeposTHocTH 0,95), MpHBeTeHHLIX B Tad1. 3.

3.
»

3.
B

Tacnuma 3

ADCOMIOTHAS TIOTPELIHOCTD 3aITHCH
ABCOIOTHBIE TOYCKAEMBIE PACXOKIEHS,
MaccoBag oona Kuciopomaa, % cpemHeapHMeTHIECKOTO SHAMCHIT, %,
%, He bomee
He Donee
Ot 0,05 mo 0,2 BroTrOq. 5 % cpenreapiudMeTHIeCKOTo 0,01
Ce. 0,2 » 0,5 » 0,02
» 0,5 » 1,0 » 0,05
» 1,0 » 3,0 » 0,10

7. IIPOTOKO.1 AHAJIM3A

IIpoToKon aHaMH3a DODKEH CONEPsKaTh:
- HANMEHOBAaHHE, THII, MAPKY IIPOBH IOPOILKA;
- BpeMd H TeMIIepaTypy CYIIKH;
- BpeMd H TeMIIEPaTypy BOCCTAHOBICHHS,
Pe3yIETaTH OTOCABHEIX OINpeaeleHHi H cpellHee colepkaHne KHCIopoIa;
HHPOPMAIHIO O IMPHMEeHSHHH KOHBSPCHOHHOIO YCTPOHCTBA;
HHMDOPMAIHK 00 OIRpalliidgx, He YKA3aHHBEIX B CTAHIAPTE, KOTOPHE MOTYT OKa3aTh BIHSHHE HA
Pe3YABTATH OIIPEIeICHHIT;
- 0DO3HATYCHNE HACTOSIIETO CTAHTAPTA.
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HPHIOXEHHE 1
Cnpasounoe

PEKROMEHJAITMH ITO BHIBOPY METOJA OIIPEAETEHWUA KHUCIOPOJA
B METALMTHYECKHWX ITOPOIIIKAX

1. Tlpw mamepeHnn CoAepRaHIA KUCTOPOA B METATTHYECKIX MOPOIIKAX B MPAKTHKE TIOPOITKOBOH MeTATITYPTHI
WCTIONB3YIOT OOBITHO TPHU METOJA M3MEPEH HIA:

- OTIpENENeHIE TTOTEPH MACCHL MPH MPOKATHBAHUH B BOAOPOJIE;

- OTIpENeTeH e CONEPKAHKA KUCIOPOia, BOCCTAROBHMOTO BOIOPOOM;

- OTIpENENIeHIE COAEPKAHNA OBIIETO KHUCIOPOa METOAOM BOCCTAHOBUTENBHOW 3KCTPAKITAH YIIEPOIOM.

It papiTbHOTO BHIDOPA METOMA HMAMEPEHIA COMEPKAHNA KICIOPOLa HEOOX0MiIMO YIUTHIBATE CIIEHVIONIEe:

1.1. B ycnosusix u3MepeHid MOTEPH MACCH MIPH POKATHBAHWN B BOopoe pu Temnepatype 1000 *C—1200 °C
TIOJIHOCTL BOCCTAHABIHBAETCA TONBKO YACTh OKCHIOB METAIIOB, HPUCYTCTBYVIONMX B METAUIHYECKOM IIOPOIIKE B
BHJIE CTYYAMHBIX WK JTETHPYIONHX TpHuMeceii (HATpUMep OKCHIBI METH, Xene3a, KoGansTa, HHKeNsl, OJIOBA, CBHHIIA,
Bonbpama, Monutaena). OKCHIBI TAKUX METAIOB KAK XPOM, MApPraHell, BAHAMWA, THTAH BOCCTAHABIMBAIOTCH Yac-
THYHO. OKCHABL METOYHBIX, METOYHO3EMETEHBIX, BOMLITMACTEA. PEAKO3EMENBHBIX METATUIOR, ATIOMIHNSA, KPEMHWA,
LUPKOHKA ¥ APYIHUX B BOLOPOE IPAKTHIECKH HE BOCCTAHABIHBAIOTCH, D10 O0VCIIOBIHBAET MEHBINYIO BETHYIHHAY TOTEPH
MACCHL TPH HNPOKAIHBAHWN 10 CPABHEHIIO C ODINIM COHEpPKAHMEM KICIOPOAA W 3aBHUCHMOCTh 3TON BETWIHWHEL OT
YCIOBHI BOCCTAHOBIECHHAL.

MeTannouasl, CONEPXAIINEcd B METATUTMYECKOM TOPOIIKe (Yriepos, a3ot, cepa, docdop), TpH BOCCTAHOBICHHH
B BOAOPOIE MOTYT PEATHPOBATH C BOJOPOAOM WIIH C OKCHIAMK, COAEPXAIMMMMHCH B TMOPOIIKE, 00pasyd neTydwe
COENUHEHIIS, YTO JAET HOMOIHUTENLHEN BKIIAK B H3MEPSAEMYIO IIOTEPI0 MACCHL IPH IPOKATUBAHNINI B BOLOPOHE.

Vmepos, copepxanyiics B METAJUTHIECKOM MTOPOIIKE, MOKET BOCCTAHABIHBATL YACTh OKCHIOB, He BOCCTANO-
BHMBbIX BOLOPOOOM, UTO IPHEBOAUT K 3ABHCHMOCTH H3MEpsAeMON MOTEPH MACCHl IPH HNPOKATWBAHNI B BOAOPOHE OT
COEPKAHUA YTAepoaa.

TIpamvecn MeTauioB ¢ OONBIMHM CPOICTBOM K KHCIOPOHY (XpOM, ANOMHHIN, [HPKOHWN, THTAH M AP.) MOIVT
YACTUYHO OKHUCITATLCH BO BPEMS TPOKATUBAHWS B BOAOPOIE KAK 33 CYET CIENOB BOAOPOIA W BIATH, TTPHCYTCTBYIOMIIX
B BOLOPOLE, TAK U 38 CUET KICIOPOLA, CBA3AHHOIO ¢ JIETKOBOCCTAHOBHMEIMI OKCHIAMU. CHEACTBHEM 3TOTO SIBIISETCH
3AHDKEHVE H3MEPAEMON BETWIWHBL MW JAXKe MPUPOCT MACCH! TIOPOIIKA METAIUTA NPH TPOKATHBAHWH B BOAOPOJIE.

B cumy ykasaHABXK DPHTHHE BETNINHA TOTEPH MACCHL TP NPOKAMBAHIIL B BOLOPONE TONBKO VCIOBHO MOIKET
paccMATPHBATBLCH KAK MEPA COAEPKAH WA KMCTOPOAA B METATUTMYECKIX TTOPOIIKAX W TIPAMEHEHUE 3TOTO METOA TPedyeT
JIETANBHOTO aHATM3a BO3MOKHBIX U3MEHEHWH COCTABA TTOPOINKA W TOYHOTO BOCITPOU3BEASHHA YCIOBUIH OMpeeTeHMs.

1.2. HMzmepenwe conepxanre KACIOPOAA, BOCCTAHOBHMOTO BOJOPOIOM, MO3BOISIET HCKINIOYUTh BIUSHIE METAT -
TOWA0B, CYONMAMUPVIOMX TMPIMEceil, a TAKKE VIriepoia ¥ ONPEeAeTiTs KOTHISCTRO KUCIOPONA B METATITHIECKOM
TIOPOIIKe, B3aNMOLEHCTBYIOMErO ¢ BOAOPOLOM B YCIOBIHSX BOCCTAHOBICHIS.

DTHM METOOOM TAKKE HENB3s OIIPEHEeNHTh KOMNISCTBO KUCIOPOLA, BXOLAIIEr0 B COCTAB TPYLHOBOCCTAHOBIMELX
OKCHIOB, PEIKO3EMEJBHEIX M HEKOTOPHIX OPYIWX META/UIOB, COAEPXKALINXCS B AHAM3UPYEMOM IIOPOLIKE B BHE
BKITIOYe HWi, 100 npuMeceil. OMHAKO B 3TOM METO/E YCTPAHAETCHA TOTPEITHOCTD, CBA3AHHASA C MTPHUCYTCTBHEM YINEPOA,
KOTOPHIH ¢ MOMOLIBH KOHBEPCHOHHOrO verpoficTea nepesognres mo peakmpam CO + 3H; — CHy + H,0, CO, +
+ 4H, — CH4 + 2H,0 B MeTaH ¥ BOAY, TUTPYIOIIYIOCH ¢ MOMOINLIO peakTusa Kapna @umepa.

3. Merog BOCCTAHOBHTENLHOMN HKCTPAKIIII KHCIOPONA IUTABNEHHEM METAUTNIECKOTO IOPOINKA IPH TEMIIEPa-
Type 2000 “C—2500 °C B rpaduTOROM THIJIE B MOTOKE HHEPTHOIrO Iasd MO3BOJISET OMNPENENUTE IIOMHOE COHepXaHue
KHCIOpoaa, HE3ABNCHMO OT QOPMEL 6T0 HAXOKICHHA B METALIHUECKOM TOPOIIKe B BIOE anCcOpOHPOBAHHOIO rasa,
TUIEHOK M BKITIOYEHWH OKCHOB W THAPOKCHAOB JTIOOOTO COCTABA, TBEPAOrO PACTBOPA KUCIOPOAA B METAITIE.

HepgocTaTkoM 3TOT0 METOAA SBASETCS €r0 OTHOCHTEIBHBI XAPpaKTep — COASPXAHHE KICIOPOAA OMpenc/aeTes
OTHOCHUTENLHO CTAHAAPTHOrO 00pasia.

Eeonn B meTone BOCCTAHOBUTENBHOTO IUTABNEHIA HCHIONB3YETCH KYIOHOMETPHIECKAS PErICTPAINIS OKCHAA YIiie-
poma (1) mocne ero oxwcnenws mo0 okcppa yorepoda (IV) ¥ B aHaTHIHPYEMOM TOPONIKE CONCPIKATCH TMPIMECH
METAUIONI0B — cephl, docdopa, a30Ta, TO NONYIEHHLIE PE3YILTATEL MOTYT OBITL 3ABBIUEHEI W3-3a 00pa30BAHII
OKCH/IOB METAUIOUI0B. BTH MOTPEITHOCTH MOYTH TTOMTHOCTHI) YCTPAHAKTCHA YCIOXKHEHNEM YCTAHOBKY TTYTEM BBEIEHUA
nornomanmux Bemects. [pr xpomarorpaguaeckom 1 MK-cnekTpoMeTpHYecKoM METOMAX PErUCTPali OKCHZA
YIIIepoaa MPHMECH METAIUIONIOB HE BINMAKT HA PE3VIILTATHL AHATIN3A.

JaHIKeHIE PE3YNBTATOB OIPEeNEIeH A KICIOPOLa METOLOM BOCCTAHOBUTENLHOTO IIIABIEHIA BO3MOXKHO B TEX
CITyuasix, KOIga B AHANMBHMPYEMOM TIOPOIIKE MPHCYTCTBYIOT JIETKO CYOMMMUPYIOLe METATUTEL HIH OKCHIbLI, KOTOPEIe
KOHZCHCHPYIOTCH HA XONOJHBIX YACTAX Ta30BOT0 TPAKTA W YACTUYHO ancopbupyioT okcun yriepoad. OmHAKO ams
TMOPOLIKOB PACCMATPHBAEMELX METAUIOB 3TO SBACHNE He HAOTIOAAeTCH.

JTst KOHTPONS TMPABHIBHOCTH OTIPeIeieHIS COMePKaHUs KHCIOPOJA BOCCTAHOBHTETBHOM SKCTPAKINEH W Kamy-
OPOBKW CTAHAAPTHHIX OOPA3OB UCIIOILIYIOTCA GOJNEe CIOXKHBIE, XOTA W MPAMBIE METOJBI OTNPENeIeHII KUCIOpoaa,
TAKHE KAK MACC-CIEKTPOMETPHIECKITET o HERTPOH HO-aKTH BAHOAGIH.
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ITPHAOXEHHE 2
Pexomendyemoe

MEXKITYHAPOJAHLINA CTAHJIAPT
HCO 44491-3—89

TIOPOIIKM METAILIMYECKHUE
OIIPEAENEHUE COAEPAKAHNUA KNCIOPOIA METOJAMHA BOCCTAHOBIEHUA

YACTDL 3
KNCJTOPOI, BOCCTAHOBUMEII BOTOPOJIOM
1. Haznauenne

Hacroamias gacts MCO yCTAHABTHBACT METOJ OTIPE/IENe s COMEP AR KICI0POAA, BOCCTAHOBIMOIO BOIO-
POIOM, B METATUTHIECKIX MOPOIKax, cogepxkartix ot 0,05 % (m/m) no 3 % (m/m) Kuciopona.

MeToA MPHMEASIOT K HETeTHPOBAHHBIM, YACTHYHO FITH MOMHOCTELIO TeTHpP OBAHHBIM METAIUTHISCKIM TTOPOIIKAM,
a TAKKe K CMECAM KapOWAoB ¥ chsasyiomero metajuia. OH He HPUMEHNM K TIOPOIIKAM, COASPNXAMNIM CMa3Ky HIH
OPranHIecKie HAOIHHTEIA.

TIpuMerer e MeTOIa MOKHO PACIIAPHTD Ha TOPOIIKH, COMEPKAIINE VINIePO/, MCIONh3yS CrelHaTLHBIT KaTa-
JH3ATOP.

Hacrosmyio vacte MCO 4491 cneayer npumensats emecte ¢ UCO 760 (TOCT 18317) u ICO 4491 —1.

2. Cebinkn

Vkazannele HIDKE CTAHAAPTHEL COLEPKAT MOJMOXEHNS, NCIONB30BAHHbIE B Hacroseldl wactia MCO 4491, Mx
W37eTHA OKA3ATHCh TIONE3HBIMIA TTPH NYOTUKaIn. Tak KaK Bce CTAHAAPTHI TOABEPTAIOTCA MEPecMOTPY, CO3MATETH
HACTOAIIETO MEXAYHAPOIHOrO CTAHIAPTA WCIONE30BATH CaMble TTOCHESTHNE W3IENHS YKA3aHHBIX HIXEe CTAHIAPTOB.
Yrerer UCO 1 MDK nmoniepRusaiT 000CHOBANHEIS MIPEeIIOXEHHA 110 paspaboTKe MEeXIYHAPOIHEX CTAHIAPTOR.

NCO 760—78 Onpenenenve sogel. Meton Kapna @umrepa (o6t MeTom)

HCO 4491-1—89 Tlopomikn mertanmraeckie. OnpeneieHie CoIepRanig KHCIoOpona MeTONaAM: BOCCTAHOBIIE-
wus. Yacts 1. O6miee pyKOBOACTRO

3. Cymwmocts MeTona

IIpensaprrencras o0paboTKa HCIBITYEMOI ITPOOEI ITyTeM BEICYIIFBAHMS IPH HH3K0H Temmepatype (170 °C) B
CYXOM a30Te.

BoccranoeneAne B IIOTOKE CYXOro BOIOpOIA IpH 3anaHaoil Temneparype. Ilormoinenne B MeTAHONE BOINHI,
00pa3oBaBIIEicA IIPH Peakiliny OKCHIOB ¢ Bopoponom. Turposanue peakrisom Kapna Munrepa, 1pH 3T0M KOHETHAST
TOYKA OTIPE/IENACTCS BU3YANBHO 0 M3MEHEHHIO [BETA. HITH 3IEKTPOMETPIYECKY IBYMS EKTPOJaMi (TOYKA OKOHYA-
TENBHOM OCTAHOBKH).

Hid HOPOIIKOB, CORNEPKAMNX VIIIepod, npeodpasoparie oOpa30BaBIINXCS MOHOOKCHIOR U THOKCHIA YIIEPOIa
B METaH W BoAy TipH Temreparype 380 "C MpoHCXOIHT ¢ MOMOIIBI HUKEIEBOrO KATATH3ATOPA.

4. PeaxTusni

AUt aHAII 34 HCIOIE3YIOT PEAKTHELL TONBKO W3BECTHOIO AHATUTHIECKOIO KIACCE U TOMBKO AHCTWIIHPOBAHHYH)
BOZY WM BOAY 3KBHBAJNECHTHON YHCTOTEHL

TIpenoctepexenue. Peaxtis Kapna @uimepa conepkuT YeThPe TOKCHYHBIX KOMTIOHEHTA: WO, JHOKCH CEPHI,
MHPHIWAE ¥ MeTanoil. Baxno m3berats mpaMoro KoHTAKTa ¥ OcobeHHO Bubxanws. Ecny npomsofiner cryaalnbii
KOHTAKT, TO HEOOXOmUMO OOMIBEHOE CMBIBAHYE BONOH.

4.1. Metanon, 6e3BOAHBIA.

4.2. Peaxtns Kapna @unrepa, 3KBMBANEHTHEBI 1 MI KHCTOpOAA HA MHILTHIHTP.

Tutp peaxtuna Kapna @uiiepa onpeaetdioT OfHHM W3 CIEAYIONIHX METONOB!

4) 3ATUBAIOT B TUTPOBANBHYIO Konoy oT 20 no 30 kr BoxEI, B3BEleHHON ¢ morpemHocThio 0,1 Mmr;

6) mobasmaor ot 100 mo 200 mr B3emerHOro ¢ morpemHocThio 0,1 MT AWTMApaTA BUHHOKWCIOTO HATPHUA
(cepTrdIKOBARHbIE BEIIECTBA C TEOPETHICCKIM COMepKaHHeM Boner 15,60 % (m/m), cooTeeTcTRVIOme 13,92 % (m/m)
KHCIOPOA), TPEIBAPUTETEHO PAZMOJIOTOrO 0 TOHKOTO TIOPOIIKA M BRICYIICHHOTO TIpH Temreparype (105+3) "C g0
TIOCTOSTHHON MACCHL;
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B) INPHMEHSIOT METOH, IPUBENEHHBIT B 1. 7, HCmonb3yd oT 100 go 200 Mr 4HCTOr0 AUrHAPATA BUHHOKHCIOTO
HATPWS, B3BEIIEHAOIO ¢ IOrpemHocThio 0,1 M, KaK ¥ HCnbiryemas rnpoba, HO OCTAHABIMBAACH HA BTAIe CYIIKH [IPH
temmeparype 170 °C u mocieayiomero THTPOBAHNA.

Cum. ICO 760 no Goree AeTanbHOMY OMUCAHHIO CTAHIAPTHRIX MPOIEIYP.

4.3. Bozopon, HMEIOIITH MAKCHMAIbHOE conepikarne kKiucmopoaa 0,005 % (m/m) ¥ TOIKY POCHL, HE MPEBBIIIAI0-
my©o MuHyc 45 °C.

4.4, A30T WIH aproH, MMeroIHe MaKCHManbaoe comepsxkanne kucmopoxa 0,005 % (m/m) M TOYKY pOCHI, He
MNPeBLIIAIIYID MUAEYC 45 °C.

4.5. OcymmuTeNlb, COCTOANIHIA W3 TPAHYTHPOBAHHOTO Ge3BOHOTO AMIOMHHHMEBO-KPeMHEKICIOTO HATPHS, AKTH-
BHPOBAHHOTO CRFUTHKATENSI FUTH TEPXTIOPATA MATHIS.

5. Annmapartypa

IIpumesanue. CxemMa YCTAHOBKH NprBedera Ha gepr. 1 (Meton 1) u gepr. 2 (meTon 2).

5.1. Verpoficteo mogaaw sogoposa (A), rMerommee KITanay peryinpoBKil NABICHHA, KITAITAH YIIPABIe IS MTOTOKOM
H pacxonomep.

5.2. Ouwmcrutent (B) mis BOAOPOAA, COASPXANMN KATANUTHICCKUT PACKHCTHTENb W OCYIITHTENb.

3.3. ¥crporicTeo mopawi azora (i aprowa) (C), HMEIOIiee KIanan peryiiipoBKI JaBieHs, KIanan yiipasie-
HHA TIOTOKOM ¥ PacxomoMmep.

5.4. Knanan nepexniogerng rasza (7).

5.5. VeTpoficTRO AN OKOHYATENBHOH ocyIiky rasa (F), comepxariee OcyIHTeNb.

5.60. BoccranosutenpHas TpyOka (F), He TPOTYCKAIONIAA Ta3, W3TOTOBMEHHAA W3 KBAPIA, COOTBETCTBYIOMIAA
OAHOM W3 Cce QM KATII:

a) TpyOKa, 3aragHHas ¢ OOHOTO KOHIA, ¢ BHYTpeHHUM auameTpoM oT 27 o 30 mwm, pmuHoit oxono 400 MM, ¢
MBYMS MEHBINMMH KBAPICBEIMI TPYOKAMH JHAMETPOM OT 5 710 6 MM W JTHHO: ofgma ot 60 mo 80 MM, apyras ot 200
M0 240 mwM, pacrioioKeHHbie, Kak mokazano #a gept. 3. JlanHoe yeTpoficTBO CHAYAIA BBOIST B CYIIFUIBHYIO, 4 3aTeM
B BOCCTAHOBHUTENBHYIO TIEYE;

0) TpyOKAa C OTKPBITHIMH KOHIIAMMN, BHYTPEHHUI muaMeTp KoTtopoi okomo 20 mm, mimHa 1 M, €O BXOIOM H
BBIXOAOM s rasa. J1a TPyOKa MOCTOSHHO PACTIONOXKEHA B IBYX IMEYAX.

5.7, Hee nequ ( G), omHa NI CYIIKIA HCIBITYeMONR MTPOOLL, Apyras — s BOCCTAHOBISHIIA OKCHIOR, ¢ CHCTEMAMH
KOHTPOISL TEMTIEPATYPHI, CIIOCOOHBIMIL OANEPKIBATE TEMIIEPATYPY B 3aMAHHLIX NPEAenax B TOH wacTi TpyOk, rie
HAXOOWTCA JIONOUKA.

IIpumexanue. JOMVCKASTCA HCIONB30BATE OMHY MEh, BHIIOIHAIOIIYI OMHOBPEMEHHO (BVHKIIHI CYIHITb-
HOW ¥ BOCCTAHOBHUTEALHOM.

5.8. Jomouxa (H) npeamodTHTENLHO KEPAMHISCKAA BHICOKOTIMHO3IEMHCTAA ¢ OTILTH(HOBAHHOM MOBEPXHOCTHIO
W TAKOTO pa3dmepa, 4To0Bl MCTbITYeMasd mpoba B 3aTMONHEHHOM COCTOSHWM He TIPEBBIIANA MOJTOBHHHI e¢ 0OBeMa.
Jogouky noMemawT B Bogopon npu temreparype ot 900 “C no 1100 *C ma peMs He MeHee | 4, a 3aTeM BBIJEPKVBAIOT
Tepes IIPUMEHSHHEM B OCVIIITENE.

5.9. VetpoficTRO KOHBEPCHH ¢ KaTtanu3aTopos (J), cocTosiiee W3 CTeKTAHHOR TpyGKH, HANMOTHEHHOH HHUKeTe-
BBIM KATAIH3ATOPOM, U IeIH ¢ CHCTEMON KOHTPOJS TeMIIEPATYPhI, CIIOCOCHOMN IONIEpKIHBATE TEMIIEPATYPY B CTEK-
nsEEol Tpyoke 380 "C. YoTpofcTBO KOHBEPCHI TOJGKHO OBITh IOCTOSHHO 3aII0JIHEH0 BOXOPOIOM.

5.10. TIpsimas cxema (J), yeTpoeHHAs TAK, YTOORI BO3IYX HE IIMEN JOCTYIIA K KATAII3aTopy.

5.11. Turpopaneras komda (K), emxocteio or 200 o 300 CMS € MATHHTHON MEIMATKON ¥ SKBHBATEHTHBIM
VCTPOMCTBOM, CHACXKEHHBIM OBYMS IUIATHHOBLIMH 2eKTPOJAMH HA CIy4ail 37IeKTPOMETPHYSCKOIO OIPEac/ICHMs
KOHEYHOMH TOIKH THTPOBAHWMA.

5.12. JerexTop TOYKH OKOHYAHUA (1) MCTIONB3VIOT 7S SICKTPOMETPIIECKOTO OTIPe e s TOYKH OKOHYAH .

3.13. Broperka (M), emxocTbio 25 oM ¢ IIeHO LIKaTbL 0.05 CMS, 3AIMAIIEHHASA 0T BAATH OKPYXAKIIEH cpeabl
€ MOMOIIBIO TTPETOXPAHNTEILHOR TPYOKH, HAMOTHEHHOH ocyrmrTeneM (1. 4.5).

HoTyckaercs MCIMONB30BAHNe 0G0PYA0BAHNS, TPHBeneHHOTO B . 5.11, 5.12 u 5.13, a Taxke 10GOr0 MpoMBbIIII-
JIEHHOTO OGOpY/IOBAHHS, €CIM B HEM HMEeTCS THTPOBATRHBIA nprGop Kapna @uwmepa, nMpH yCIOBWH COBTIONSHMS
tpeboranuit TCO 760.

6. Otbop npob
TToporrok JoJBKeH OLITh FCCIEI0BAN B COCTOSHIH MOCTABKL.
7. Tlopapok uenwiTanmi
7.1. HensiTyeMas npoda

Maccy ucnerryemoii mpoGsl, B3BelIeHHOR ¢ norpemmrocTeio 0,1 MT, OepyT B COOTBETCTBHN ¢ TAOI. 4 B 3aBHCH-
MOCTH OT OXHIAEMOI0 COIEPXAHUA KICIOPONA.
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Taonuma 4

OxpmaeMoe COOCPAKAHMC KIICTOPOda, BOCCTAHOBIIMOIO

Bomoponons, % (m/m) Macca ucImITYe MO IpoOEI, T

Ot 0,05 10 0,5 5
Cs. 0,5 » 2,0 2
» 2,0 » 3,0 1

7.2. ¥caoBusa Menbranus

Js KaXmoro THIA ATnapaTypel W KAXA0T0 THIA MOPOIMIKA 3KCTIePHUMEHTATBEHO OTIPEACTIIOT ONMTHMATBHYIO
TEMIIEPATYPY H BpeMst, NAOIIee [TOIHOe BOCCTAHOBIICHIIE.

TIpueemernpie B Ta0N. 5 TEMITEPATYPEI BOCCTAHOBIIEHMS SBISTIOTCS CHPABOYHEBIMIL. TTpOIOIKUTETEHOCTE BOCCTA -
HopieHa 20 MHIH.

Tadonuuma 5

MeTarmre CKIi [opoL oK Temreparypa BOCCTAHOBACHMSA, "C
Keneso u cranb 1000+20
Huxkenn 500+£20
Kobanbt 500+£20
Menp 900120
Monnnex 1100430
Bonstpanm 110030
CMech TBEPILIX CIUTABOB 00020

Takum xe o06pa3zoM OIpeneIsOT OITHMAIBHOE Bpems cyruky mpu 170 °C B cyxom azore.

7.3. TToaroToBKA ANDAPATYPHI

7.3.1. CobuparoT cxeMy YCTAHOBKW, KAaK TOKa3aHo Ha 4ept. | mama meroma 1 wiw Ha 4ept. 2 mng metona 2.
VerarasnisaoT TeMIIEPATYPY BOCCTAHOBIEH NS B BOCCTAHOBHUTEbHOM 1Teqi. 1Ipu sToM 1t MeToa 1 BOCCTAHOBHTENb-
HYH0 TPyOKY OCTABIAI0T BHE II€YH.

7.3.2. TIpombisatoT 6ropeTky peaktsom Kapna Mumepa, 9to6el yoegUTHCSA B OTCYTCTBHH BIATH, KOTOPAS MOXET
HW3MEHUTb THTP PeakTHBa. BLUTHBAIOT OCTATKH W 3aN0OMHAKT OopeTky peaktusoM Kapna @uinepa.

7.3.3. HanmoaHSIOT TUTPOBATHHYIO KOMGY METHIOBEIM CITHPTOM TAK, YTOCHI BROHASA TPYOKA (M 3IeKTPOABI, ECITH
OHI €CTH) HAXOLWIACH HITKE II0BEPXHOCTH KUIKOCTH. BRITFOTaoT Memanky i Tarpyior peakrisom Kapia @umiepa 1o
BU3VAILHON TOYKH OKOHYAHHS THTPOBAHIA, CTO0H HeHTpaNH3oBaTh CIENBl BOIBl B METHIIOBOM CIIHPTE.

7.3.4. B HCIIONB3YIOT 2JIEKTPOMETPITIECKOe ONMPENeIeHNe TOTKH OKOHIARMS THTPOBAHusa (CM. aepT. 4), TO
3aMBIKAIOT HAKOPOTKO 3IEKTPO/BI BEIKITIYATENEM § 3NEKTPOMETPHYECKOrO IETEKTOPA TOYKH OKOHYAHHS THTPOBAHWS
W PeTYINPOBKON NEpEMERHOI0 COMPOTHEIEHNS R YCTAHABINBAIOT Ha MIKpoamTepmeTpe N Tok cinoif 120 pA. Crosa
BKITIOYAI0T BBIKITIOYATENb .

7.3.5. s o00MxX METONOB PEryiHpyiOT CKOpPOCTh MOTOKA a30Ta, KOoTopas HorkHa OeiTh He menee 30 I[MS/‘I,
ppemsa TeweHnd — 10 mma. IlepextrogardT NOTOK rasza ¢ 430Ta HA BOAOPOA C IOMOIIBK Kiarnada oToopa rasa u
YCTAHABIIMBAKT CKOPOCTH TOTOKA OKOJIO 23 IM>/d.

Jdna metona | BCTABIAIOT BOCCTAHOBHTENBHYIO TPYOKY B BOCCTAHOBHTENBHYIO TIEYh M OCTABMHAIOT HA 10 MUH.
TlepexnwoyaroT NOTOK raza CHOBA Ha a3or. M3snekaror TpyOKY M OXJIAKIA0T 10 KOMHATHON TeMIIepaTypsl.

7.3.6. TIOBTOpHO TUTPYIOT METAHOMI A0 BU3YATHHON TOYKM OKOHYAHUA TUTPOBAHW [T HEATPATH3AINN CIEI0B
BOIBL, 0OPa30BABINECsa BO BPEMS! HCIIBITAHKA.

7.3.7. TIpoBeparOT COCTOSHHUE W Ta30TEPMETHYHOCTh ANTAPATYPHL, MPOBOAA XOJIOCTOH OMBIT, ONTMCAHHEIN B
m. 7.4.

TIpenocrepesxerrie. He BRIKTIOIaTH MOTOK BOLOPONA A0 TEX MOP, MOKA TPYOKA ropsiaas, KPoMe CIyTas nepexino-
YEHWS [IOTOKA BOHOPOA HA A30T.

7.4. XonocToi onbIT

His Kaxnoil cepuy ONpeaeIeHHI NPOBOIAT XOIOCTOH ONBIT ¢ NPHMEHEHIEM ITYCTOM ION0YKY IPH COOII0NEHII
TOTO K€ MOPSAKA WCIBITAHWI, YTO W AN ACTIBITYEMOH TpoOEL.

Mpumeganne HcenpaBHas anmaparypa JacT Pe3viILTAT [0 KOHTPOJLHOMY ONBITY MPHOIA3HTENLHO | MT
KHCIOPOAA TPH UTHTENBHOCTH Harpesa 20 MerA. Ecis pe3yisTaT HAMAOTO BHITIE MIH PE3VILTATHL PA3Hbie, TO CNeIyeT
MIPOBEPHTH YCTAHOBKY HA TePMETHIHOCTb.

7.5. Onpenenenne

B obonx meTonax, aTobr M36exaTh BO3NEHCTEIE YINIEPOo/a, BKITIYAIOT YCTPOACTBO KOHBEPCHH C KATANH3ATOPOM,
HATPER €T0 MpeaBapHTeIbHo 10 TeMepaTypbl (380+10) "C o HoMKTIOYHE K CHCTEME TIePe] TeM, KAK TOMECTHTH JIOMOIKY
B 30HY BOCCTAHOBICHHA.
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B xonIie onpeneneHns Heodxogumo YOeIHUThCA, YTO YCTPORCTBO KOHBEPCHH ¢ KATANIH3ATOPOM He OBUIO BHIKITHO-
YEHO JO INEPeKITIOYCHHA ITOTOKA BOJOPOLa HA d30T.

IMMpumesanue. IIpin HeoOXOANMOCTH MOXHO OIPEISIIUTL COOSPKAHIE BIArH B 00pasiie, 3aIHcas 00beM
peakrrea Kapna Prirepa, HMCHIOIL30BAHAOIO /IS THTPOBAHHSA BOAEL, 00pa30BaBIIeiicsa BO BPeMs CYITIKH.

7.5.1. Meton 1. BoccranopuTeibHAsA TPYOKA ¢ 3aKPBITHIM KOHIIOM

OTKPBIBAIOT BOCCTAHOBHTEIBHYIO TPYOKY M BCTABIAIOT TOI0YKY, COOEPXKAIIYIO B3BCIICHHYIO ITPOOY HCCIeAVEMOTO
nopomka. Tpy6Ky 3aKpHIBAIOT ¥ TPOYBAIOT CYXIM a30TOM CO CKOPOCTBHIO He Meree 30 IM° /4 Ui YIAICHIIA BO3IYXA,
TIOTIABIIEro BMECTe ¢ Hecnenyemoil npoGoii. Ecnn Bpems rpoxyeku He OBUIO YCTAHOBIEHO 3apaHee, TO HEODXOMHMO
npoavears 10 MuH.

THUTPYIOT METAHON 0 BH3YAJIBHONH TOYKHM OKOHYAHWA THTPOBAHWS. YCTAHABIMBAIOT MOTOK A30TA HA CKOPOCTh
25 ,Z[MS/‘I ¥ BCTABISIOT TPYOKY B meds npi temreparype (170£10) °C. B KoHIE Meproga CYIIKH THIPYIOT METAHON 10
KOHEYHOH TOIKH, KOTOPYIO OTIPEAEISIOT BH3YATBHO WK C MTOMOIIBI0 3MeKTPOMETPHYECKOTO JETEKTOPA B COOTBETCTBHE
¢ TpeBOBAHMAMI, IpHUBEIeHAbIMI B 1. 7.3.4. 3amucersarT 0bbem peakriuea Kapra @umepa B GropeTke 1 BO BpeMs
ey, [Ipy IOMOIIN KpaHa MEHAIOT [IOTOK ¢ A30Ta Ha BOJOPOJ, YCTAHOBHB CKOPOCTb IIOTOKA 25 M/, 1 [OMCLIAKT
TpyOy B BOCCTAHOBHMTENBHYIO MeYb, B KOTOPOH MOAEPXMBACTCA TeMIEPATYPa BOCCTAHOBIEHHA. B KOHIE BOCCTAHOB-
JIEHWS THTPYIOT METAHOI HO TOYKW OKOHYAHWS THTPOBAHIIA, OIPENEeNss €€ TakK Xe, KaK OBUIO IIPHBeNEHO paHee.
Peructpupyror nokasanus GIOpeTKH 1 3aIIICHIBAIOT 00BEM THTPOBAHNS V], e’ BAIHCHIBAIOT BPEMS BOCCTAHOBIICHILS.
MeHsI0T NMOTOK Ta3a ¢ BOAOPOAA HA 30T W M3BIEKAIOT TPYOKY 13 mean. OXIakaaT TpyoKy A0 KOMHATHOM TeMrepa-
TVPEL, IPHMEHSA BEHTHIIATOP, 3aTéM OTKPHIBAIOT TPYOKY H M3BIEKAIOT JIOLOUIKY.

7.5.2. Merton 2. BoccTaHoBHTENBHASA TPYOKA ¢ OTKPHITHIM KOHIIOM

HeobGxomumo yOeqHTLECH, IT0 TEMIEPATYPHL B IIETH BRICTABIEHDI MPABMILHO. ITTPOAVBAIOT CYXIM a30TOM, 4 3aTeM
OTKPBIBAIOT BOCCTAHOBHTENLHYIO TPYOKY ¥ BCTABIAIOT JOOOYKY C HccaeayeMoR rpoboii. C moMOIpI0 KpIOKa M3
HEPXABEIOIEH CTANM ¢ repMETHYHBIM YILIOTHEHHEM TPOTANKHBAIOT JTOMOYKY B 30HY cymKH. 1o OKOHYAHMH CYIITKH
THTPYIOT MeTaron peaktineom Kapma Mumepa.

MeHSI0T NOTOK 830Ta Ha BOAOPO. U NPOTATKUBAIOT JTOOOUKY B 30HY BRICOKOH TeMIIEPATYPH BOCCTAHOBHTENBHOM
nevd. B KoHIIE MepHOaa BOCCTAHOBIEHHA TUTPYIOT peakTisoM Kapna Gumepa. 3anuceBaioT o6beM V| peakTuBa, en’.

MeHSI0T MOTOK BOAOPOAA HA a30T. CABHTAIOT TOJ0YKY B 30HY HH3KOH TeMTIepaTypsl 1, CIyeTd | MUH, H3BNEKAIOT
ee M3 MeYH.

8. Buipamenne pe3ynbTATORB

8.1, Couepxagmne KHCIOPOIA, BOCCTAHOBUMOTO BOLopomoM (O BOCCT.), BEIPAXCHHOS B MPOLEHTAX 110 MACCE,
OMpEIes 0T 10 GOpMyIe

ViV,
Oocer, = 1001 21—,

rme n — tutp peaktisa Kapna Oumepa, mr/o;
V| — obbem peakrisa Kapna @uiiepa, WCIONLI0BAHHOTO A5l HCCHETyeMOoli mpodni, em
¥, — obbem peakrisa Kapna Quniepa, WCIOMB30BAHHOTO AJsI KOHTPOIEHOTO HOIMBITAHHA, en’;
m — MAacCa MCIBITYEeMOM [poGhL, M.
8.2, Pacxoxkuerie pesyiibIaTos Oeyx (i Goiee) ONnpedeNeriil He JOIKHO IPeREIIATE MAKCHMAILHO JOIYC-
THUMBIX BEJIHYIH, PUBEACHHLIX B TA0L. 3.
Ecoy pe3ynsTarsl yOOBIeTBOPHTENLHEIE, CpefHee 3HaYeHie OKPYITILIOT, KAK YKa3ano B Tabm. 6.
Ecom pacxoxzpenie TpeBLINEeT MAKCHMAILHO JONYCTHMYIO BEIHYHHY, TO HCIHITAHIE MOBTOPAIOT, VAEIAd
0co00e BHUMANIE Ha BOCIPOH3BOMIMOCTE KOKTPOIBHOTO HCIIBITARI, BPeMs BOCCTAHOBICHNS i BCE HPYIHe YKA3aH-
HbIE TIPEIOCTEPEKCHI.

3.
2

TaGnuma 6
ConepxadHue KHUCaIopoma, % MakcHMaIbHO IOy CTHMOE OKpYITEIHOE 10 GMTKAHIEro SHATEHTLT
(m/m) PACXOXIEHHE OBYX OIIpedeNeHIn, %
Ot 0,2 5 % cpearero 3HAYEHMIA 0,01
Cge. 0,2 100,5 0,02
» 0,5 » 1,0 0,05
» 1,0 0,1

9. TIpoTOKON HECOLITAHMWI

TIpoToKONM MCTIBITAHNT JOMKEH BKITIOYATE:
4) CCBUIKY HA HACTOSIyIO wacte MICO 4491;
6) Bce meTanm, HeoOXOMUMEIE M1 MASHTUPHKAIIMN ucciaeqyeMoro obpasng;
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B) BpeMs CVINKU 1 TEMIIEPATYPY,

I) BpeMs BOCCTAHOBJICHUS U TEMIEPATVPY,

M) HCIONb30BANIOCH JIH KOHBEPCHOHHOE YCTPOIHCTRBO ¢ KATATH3ATOPOM;

€) cpeafiee 3HAYEHIE MMONYISHIBIX Pe3ybTATOR;

3K) TODbIe OTIEPALiii, He YKA3aHHbIe B HACTOAIMEM CTARAAPTE WIH B CTAHNAPTAX, HA KOTOPLIE MAHBI CCHUTKH, a
TAKKe JOOLE OTePaIiii, KOTOPhIe PACCMATPHBAIOTCS KAK He00a3aTeIbHEIE;

3) MoOBe CNYIAiARIE MOMEHTEI, KOTOPLIE MO OBl MOBTHATL HA Pe3VILTATEL

A — ycTpolicTBo TIonavl Bomopona; B — ouncTurens; C — YCTPOMCTEO [IOJAYH a30Ta IUTH aproua; ) — KIarnaH IepeKTIoeH T
rasa; F — ycTpoliCTBO Wi OKOHYATENBHOM OCYIIKY Iasa; & — BOCCTAHOBUTENRHAA TpybKa; G — neus; H — nomgouka; { — ycrpoi-
CTBO KOHBEPCHI C KaTaIHM3aropoM; J — mpamas cxeMa; K — THIpoBamdsHas Koada; £ — MeTeKTOp TOYKM OKOHYANIIT TUTPOBAHIT;

M — bropeTka

Yepr. 1. Cxemarigeckoe raobpaxkenie yerpoiicTea o meroay 1

A — ycTpolcTBO TIoDauy Bomopona; B — OumMCTHTe b, C — YCTPOMCTBO IIOAAYH a30Ta UM aproHa; ) — KIamaH HepeKTIove T
rasa; F — ycTpolicTBO A OKOHMATEMBHOM OCYIIKY Ta3a; F — BOCCTAHCBUTEBHAS TPYOKa; F — meus; H — momouxa; [ — ycTpoii-
CTBO KOHBEPCHH C KaTamusatopomM; J — rpaMas cxema; K — THTpoBaibHas Konba; [ — NeTeKTop TOYKK OKOHYAHU THTPOBAHLIS;
M — broperka

Yepr. 2. Cxemarnyeckoe H306paxkeHe YCTPOHCTRA Mo MeTony 2
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F — BoccranoeuTensHas Tpyoka; H — nonouka

Yepr. 3. TIpuMepsl BOCCTAHOBUTENBHBIX TPYGOK

+—— +—

' Il_ e '
L

N — mupoammepMerp; R — pesucrop; § — BRIKIIOTATEND

quT. 4. CxeMaTHyeckas AWArpaMMa JETCKTOpPd TOYKH OKOHYAHIMA
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NHOPOPMAITMOHHBIE JAHHBIE

. PASPABOTAH U BHECEH Axkanemueii Hayk Yipaunckoii CCP

PASPABOTIHUKHN

B.H. KimMenko, Kaan. TexH. HayK; A.E. Kymesckuii, Kang. xuM. HaykK; B.A. Jlybok, KaHI. XUM. HAyK
(pyKoBoIuTeE TeME); B.M. Kopamnosa, kanm. xumM. Hayk; B.B. Iapdys, kanm. xim. Hayk; T.P. Mozob,

N.M. Kpsuiek

. VTBEPXKJIEH ¥ BBEAEH B JIEICTBUE TlocTaHoBIeHHEM T'ocynapersennoro Komurera CCCP no
YIpaRJeAdio Ka9ecTBOM MPOJAYKNHA U cTanaapTaM ot 13.05.91 Ne 668

IIpuaoxenre 2 HACTOANIETO CTAHAAPTA MOATOTORIECHO METOIOM MPSIMOTO MPHMEHEHHS] MEKIYHAPOIHOTO
crangapra MCO 4491-3—89 «Meraumyeckue nopomku. Onpenelienie conepxalas KHCJIOPOIA METO-
Jamu BoccTaHosaennda. Yacts 3. Kucaopon, BoCCTAHOBHMBI EOIOPOIOM»>

. CCBLTOYHBIE HOPMATHBHO-TEXHUIYECKHE TOKYMEHTEI

Obosuavenne HT/, Ha KoTopEIA JaHa CCBUIKA Howmep pasmena, IyHKTa, OPIUTOKEHIT
T'OCT 6995—77 Pazn. 3
TOCT 9147—80 Pazn. 2
TOCT 18317—94 Pasn. 3, mpunoxenwe 2
T'OCT 23148—98 1.2
TOCT 24104—88 Pazn. 2

. HEPEU3TAHHME. Agpryct 2004 r.
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