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MEXTOCYAXAAPCTUBEHHIBH CTAHIAPT

TUTAH TYBYATBIN
MeToan! onpeieieHus yriaepoaa

Sponge titanium.
Methods for determination of carbon

Jlara sBesenma 2000—07—01

1 ObaacTs npuMeHenust

Hacrosiuuit craHaapT YCTAHABJMBAET METOIBI OTIpelesieHUs yrjiepoia B ryd4aToM TUTAHE IO
T'OCT 17746: xpomarorpadudeckuit Meton (mpu MaccoBoit moie yriaepona ot 0,001 % mo 0,15 %),
ra3oo00beMHBIN MeToI (IIpH Maccoroii xojie yriepoaa ot 0,01 % no 0,15 %), Ky;ToHOMETpUYECKUH METOL
(npu Maccosoit goie yriaepoaa ot 0,003 % mo 0,2 %) u MeTon WHAYKIIMOHHOIO Harpepa (IIpyH MaccoOBOM
none yraepoaa ot 0,003 % no 0,2 %).

XpoMarorpaduyecKuit METO/] ONpeesieHYs YIIepoaa B ryduaToM TUTAHE OCHOBAH HA CXKWUIaHHM THTaHA
B TOKE KHCJIOpOIa C HOCJIEMyIolled OYMCTKON oOpasymolieificss ra3oBoi CMeCH OT MEIIAIOIIMX IpUMeceil r
XpoMaTorpau4ecKoM pasfe/leHHK OUOKCHIA YIIepOAa ¥ KMCJIOpOoIa C ITOMOIIbBIO TBepnoro copbexra. s
HM3MEPEHMsT KOJIMYeCTBA AMOKCHIAA YIJIEpONa MCIIONB3YIOT IETEKTOp, PETHCTPHPYIOIIHUI TEeIUIOMPOBOIHOCTD
AHATM3HPYEMOM CMECH ¥ MHEPTHOTO Ias3a, B COYETAHUM C CAMOITMIIYLIUM MOTEHITUOMETPOM.

la3006beMHBI METO OCHOBAH Ha CXKUTAHHH HABECKW THTaHAa B TOKE KHMCJIOPOMA TIPU TEMIIEPaType
1523—1573 K ¢ nocieayioliuM IOTJIOIEHUEM 00pa3oBaBLIErocs JMOKCHAA YIIEpOJa pacTBOPOM THIpPOK-
cuna Kamus. ColepxxaHHe YIIEpoja OMNpPeAC/SIOT IT0 Pa3sHOCTH MEXIY MepBOHAYAIbHBIM OOBEMOM W
00BEMOM Ta30B, [IOJIYYEHHBIM IIOCJIE ITOTIOMICHUS THOKCHIA YIIepoa PacTBOPOM T'MAPOKCHUIA KAJHS.

KyroHoMeTpruuecK il MeTo OCHOBAH Ha CKWUTMAaHMM HAaBeCKH TUTaHA B TOKE KHCJIOpoJa ¢ oOpa3oBa-
HMEM AMOKCHIA YIJIEPOJa, COACPKAHME KOTOPOrO ONpPEAeAioOT KyJIOHOMETPHYECKUM METOIOM.

Merton WHAYKIMOHHOITO HAarpeBa OCHOBAH Ha CXXHIaHMY HABECKM TUTAHA B TOKE KUCJIOpOma ¢
00pa3oBaHMEM JUOKCHIA YIJIEpOIa, COMSPXaHWe KOTOPOTO ONPEASIIIIOT C MOMOIBIO JATYMKA, MOIIOIa-
IOLLIEro M3TyyeHue B MHMpakpacHoi 06acT CIeKTpa.

2 HopmaruBHbi€ CCHLIKH

B HacrositeM craHzapTe KCIIOJIb30BAaHBI CCHUIKM Ha CHIEAYIOIIME CTAHIAPTHI;

T'OCT 8.315—97 TocymapcrBeHHas cucTeMa oOecIieueHUsT efUHCTBA n3MepeHuit. CraHnaprHble obpas-
ubl. OCHOBHBIE TTONOXEHMS, OPSANOK pa3paboTKU, ATTECTALMH, YTBEPXKIACHUS, PETUCTpallui U IIPUMEHEHHUS

TOCT 450—77 Kampuuii XJIopUCTEINA TeXHUYeCKUit. TeXHuuecKue ycaoBus

TOCT 859—78 Menps. Mapku

FOCT 3776—78 Xpoma (VI) oxcun. TexHuueckue ycioBUs

FOCT 4140—74 CTpoHUMI XJIOPUCTBIA 6-BOAHbBINA. TeXHUIECKUE YCIOBUS

T'OCT 4199—76 Harpuit rerpabopHoxuciaerit 10-Boassiit. TexHUuecKue ycnoBus

I'OCT 4204—77 Kucnora cepHasi. TexHH4YeCKre YCAOBHS

TOCT 4207—75 Kannit Xeje3ucTOCUHEPOTUCTHIN 3-BoaHbIN. TexHuueckue yciaoBus

T'OCT 4232—74 Kammit itonucteiil. TexHUYECKUE yCIOBUS

I'OCT 423377 Harpuit x10pucTslif. TeXxHHUYECKUE YCIOBUS

T'OCT 423477 Kanuit xjopucThiil. TexHUYecKHe YCIOBUS

IF'OCT 4470—79 Mapranma (IV) oxuck. TexHudecKue ycaoBHs

I'OCT 5583—78 (MCO 2046—73) Kucnopon razoo0pa3Hblii TEXHUYECKUH U MEAUITMHCKUN. TexHu-
YECKUE YCITOBHUSE

WU3nanne opunnansroe
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IFOCT 8074—82 MukpocKornbl UHCTPYMEHTAIbHEIE. THITBI, OCHOBHBIE NIapaMeTphl U pasMepbl. Tex-
HU4eCcKUe TpeOoBaHMsA

I'OCT 9147—80 [Ilocyna u obopynoBanue naboparopHele dapdoposbie. TeXHUIECKUE YCIOBHS

T'OCT 9293—74 (MCO 2435—73) AzoT razcobpasHblii 1 Xunkuit. TeXHIYeCKHUe YCIOBUS

TOCT 10727—91 Hutu cTexJSHHBIE OJHOHAIpABI€HHBIE. TeXHUYECKHUE YCIOBUSA

TOCT 13045—81 Poramerpbl. O0LIME TEXHUIECKHUE YCTOBUS

T'OCT 16539—79 Menu (11) oxcua. TexHuyecKue yCJIOBUA

T'OCT 17746—96 Turtan ry0uyaTeiil. TeXHHYECKHE YCIOBUAS

TOCT 18143—72 TIIpoBosioKa W3 BBICOKOJIETUPOBAHHOM KOPPO3MOHHO-CTOMKOM M XapOoCTOUKON
cta. TeXHUYECKUE YCIOBUS

F'OCT 18300—87 Cruprt 3Twi0BEI peKTUGHUKOBAHHBIN TexHHUYeCKH. TexHuyeckue ycaoBus

T'OCT 20490—75 Kanuif MapraHiioBOKUCIbIA. TeXHUYECKHE YCIOBUS

I'OCT 23780—96 Turau ryboyaTsiii. MeTtoast otbopa ¥ MOATOTOBKU Tpob

I'OCT 24363—80 Kanust ruapooKuch. TeXHUYECKHE YCIOBUS

TOCT 25086--87 lIBerHble MeTaLIBI M UX crUiaBbl. OO6IMe TpeOOBAHUS K METOJNaM aHanu3a

3 O6mue TpeboBaHus

3.1 O6uwme TpeGoBauua K Metodam aHanusa — 1o FOCT 25086.
3.2 Ot6op u roaroToBky Ipo6 nposomsat o NOCT 23780.
3.3 MaccoByio J0I0 yIJIepoaa OINPEREISIIOT M0 ABYM HABECKAM.

4 XpomaTtorpadguieckuil MeTox

4.1 Cpencrea n3MepeHHil # BCIOMOraTejibHbIE YCTPOHCTBA

YcTaHOBKA AJIS1 OITpeliesIEHHS CONEPXKAHMUS yriepoaa (pUCYHOK 1) COCTOUT U3 CHEQYIOUINX SJeMEeHTOB!
Ga/UIOHA ¢ KUC/IOPOAOM I, CHAGXEeHHOTO PeIyKUMOHHBIM BEHTUIEM; IPOCCENIst 2; BJIEKTPOIIEYH COIIPOTUB-
neHus 3, obecrieurBarouleil TemiiepaTtypy He Hike 1573 K; TtepMonapbl [LUIATHHO-IUIATUHOPOAUEBOU 4;
noTeHuMoMeTpa aiektpoHHoro 5 tura KCII-4, obecnieuynBarollero peryimpoBaHue 3aJlaHHbIX TEMIIEpATyp
C TOYHOCTBIO +5 %; TpyOoK (apdopoBbIX HENTA3ypPOBAaHHBIX 6 U 6’ mIHHOU 750 MM, BHYTPEHHUM AHAMET-
pom 18—20 MM (KOHIb! TPYOOK JIOJDKHBI BHICTYIIATh U3 ITe4M He MeHee 4eM Ha 160 MM ¢ KaXIOoi CTOPOHBI
U nepen MpUMEHCHUEM TPYOKM HOKHBI OBITH IpOKaNEHbI NpH Temmepatrype 1573 K mo Bcel miMHe);
nogoyek apdoposrix 7 (Meped MpUMEHEHUEM JIOJOYKH JIOJDKHBI ObITh MPOKAIEHBI B TOKE KUCJIOpoa 11pH
TemiepaType 1573 K B TeyeHue wyaca, IPOKAJIEHHBIE JIONOYKM XPAHSIT B SKCHUKATOpE, LUIMG KPHILKH
39KCHMKATOpa HE CMa3bIBAIOT CMa3Koit); TpaHcdopmaTopa § Tuna PHO-250-5; ckinsiHok TunieHko 9, 3arion-
HEHHBIX AHTMIPOHOM M ackapurtoM; TpyOkm U-oOpasHoi KBapiieBoil [0, 3aITOJTHEHHOM LEONUTOM SA;
crakaHa dapdoposoro 11; Tpyoxu U-obGpazHol MetauimdecKoit 12; TepMoca 13; XJI0pKanblIMEBOR TPYOKH
14, zanogHeHHOM HOAMOOM Kalus C BaToM; KpaHa TpexxoJloBoro 15, XKoHIeHTpaTopa /6, 3amoJHeHHOro
neonuToM SA; anekrtponeuu Tpybuartoit 17 Tuna MA-C, obecnieyuBamwoliei remreparypy He Huxe 800 K;
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asrotpaHcdopmaropa JiaboparopHoro /& tuna JIATP 1M; xpomatorpada 19 (fopor 4yBCTBUTEIBHOCTH
JETEKTOpA IO TETUIONPOBOAHOCTH He npesblutaer 1-10™% Mr/cM® npu Mcnonb30BaHuM B KAYECTBE ra3a-Ho-
cutens renust, 1-1073 Mr/eM® — 1ipu MCNONIb30BaHUM 430Ta), BKIIIOYAIOLIEro: KpaH-103aTop 20, KOMOHKY
xpomarorpaduueckyto 2/, MoTeHUNOMETp caMomuIuyuMii 23 u xatapoMmerp 22; GajUloHa c rejueM 24,
CHa0XEeHHOTO PeAYKLUIMOHHBIM BEHTHIEM.

Muxkpockon otcuetHsiit Tvna MIIb-2 o T'OCT 8074.

Cexkyromep, kiacc 3, LieHa JedeHUs] CeKyHIHOUW wikanb! 0,2 ¢ Mo AeHCTBYIOLEMY HOPMATUBHOMY
JMOKYMEHTY.

Kprodok u3 xapocroiikoit Huskoyrnmeponuctoil nposojioku mo FOCT 18143 mnunoi 600 MM, gua-
MeTpoM 3—35 MM.

Tpybxa MOMUBUHIIXJIOPHUAHAS IO IEWCTBYIOLIEMY HOPMATHBHOMY HOKYMEHTY.

Tpybka BakyyMHast IO I€HCTBYIOIEMY HOPMATUBHOMY JOKYMEHTY.

Kuciopon rasoobpasnsriit no F'OCT 5583.

I'ennit razooOpasHblil OYMIIEHHBIH Mapky b 1o AeifcTByioliieMy HOPMATHBHOMY JOKYMEHTY.

Kanus itogun (xanuit stonucteiit) mo F'OCT 4232.

Marnus nepxiopar (aHTUIPOH) 1O ENCTBYIOEMY HOPMATUBHOMY JHOKYMEHTY.

ACKAapHT IT0 [eCTBYIOHIEMY HOPMATHBHOMY JNOKYMEHTY.

Azot xunkuit mo F'OCT 9293,

Heonut tuna 5A (CaA).

DTaHoN (CIUPT ITWIOBKIH) peKTUGUKOBAHHEIN TexHuueckuit mo TOCT 18300.

Honucop6-1 (dpaxkuym 0,25—0,5 MM) 110 HeiCTBYIOIEMY HOPMATUBHOMY JOKYMEHTY.

TlnaBeHs — okcun Menu mopolkooopasubiit mo NOCT 16539.

Oxcua Meau TIpeBapuTeNbHO MPOKAJMBAIOT B TOKE KUciaopoaa npu temneparype 1073 K k teyeHue
6 4. B xauecTBe IUIaBHE!l MOXHO NPUMEHSTh U APYTUe MAaTepualibl, 00eCHeYMBAIOLIME MAKCUMATBHOE
U3BJIEYECHYE YIVIEPOLA U3 aHANU3MpyeMoil Ipodsl. MaccoBast 1og yriepona B IUIaBHE He MOJDKHA TIPEBEI-
watk 0,002 %; nonyckaercsl cXUraHue rmpoGhl 6e3 TUIABHS [IPU YCIOBUH ITOJHOIO M3BJIEYEHUS YIJIEPOIA.

TocynmapcTBeHHEBIE cTaHmapTHBIe o6pasisl mo [OCT 8.315.

4.2 TlopsaaoKk MOArOTOBKH K NMPOBENEHUIO H3MEPEHHI

4.2.1 TIpoOy oYMILAIOT OT BO3MOXHBIX 3arpsisHeHuil. st 3Toro ee IpOMBIBAIOT 3TAHOJIOM U3 pacyera
10 cM3 Ha | r aHanu3upyeMoit IpoOsl, 3aTeM BBLICYLIMBAIOT [0 MOJHOTO yIaieHUs sTaHona. [Ipu Heobxo-
JVIMOCTH OYMUICHHYIO aHANM3UPYEMYIO IPo0y XpaHAT B CTEKJLTHHOM Tape.

4.2.2 Tlepen HauyanoM paboTHl YCTAHOBKY ITPUBOJAT B padouee COCTOSHHE: XpOMAaTorpaduyeckyro
KONOHKY 2] WIvHO# 3 M 3amoyHAT MnojucopboM-1; koHueHTpatop 16 (U-obpasnas TpyOGka UIMHOMN
180 MM, BHYTPEHHMM IMaMETPOM 3 MM) 3aIIOJHSIOT 1ieoiuToM SA (B kKonwuecTse 0,3—0,4 1); dappoposyro
Tpy6Ky 6, CIIyXaIlyo sl OYUCTKM KUCIOPOAa, 3aMOoMHAIOT KBapleBoi Hacagxoi; ckIAHKH TuineHko 9
3aMOJIHAIOT COOTBETCTBEHHO IIEPXJIOPATOM MarHusl U ackaputoM; U-o0pasHyio TpyOky [0 3amoHsioT
HeoauToM SA m nmomelatoTr B cocyn 17 co nenom; U-o6pasHyio Tpyoky 12 momeriaior B cocyn 13 Han
XMIKUM a30TOM; XJIOPKUTBHHUEBYIO TPYOKY /4 3aMOHAIOT HONHIOM KaTUA ¢ BaToil.

3aTeM BCe 4aCTH YCTAHOBKM TUIOTHO COEIMHSIOT APYT C APYTOM BCTBHIK C TIOMOILBLIO BAKYYMHBIX WJIM
ITOJIMBUHUJIXJIOPUIHBIX TPYOOK.

INooxmoueHne xpoMaTtorpada U 31eKTporieyeit K CeTH U BBIXOI MX HAa paboumil pesKuM BBITOIHSIOT
Ipy napaMmeTpax: Temnepatypa cxuranus 1523—1573 K; temniepatypa konuentpuposanust 273 K; remie-
parypa mecopbuuy 753 K; temneparypa xpomarorpaduyeckoro pasaenerust 373 K; tok MocTta geTeKTOpa
(m1s1 xpomartorpada «Llet-4») 250 MKA; pacxon xuciopona U reaust (cmech) — 60 cM>/Mumn.

INocne Toro kak yctaHOBKa coOpaHa, MpOBEPSIOT ee Ha FepMETUYHOCTb.

4.2.3 Jlns npoBeleHUs] KOHTPOJBHOTO OMBITA KpaH-go3arop 20 ycTaHaBauBaioT B monoxeHue 1. C
ITOMOIIBIO TPEXXOMOBOIO KpaHa /5 COCAUHAIOT KOHIEHTpaTop /6 ¢ aHAIMTHYECKOH YaCThIO YCTAHOBKM.
3aTeM IOrpyXaioT KOHIEHTPATop B cocyl co JbaoM I1. IToAroToBneHHYIO JOLOUKY ¢ IUIABHEM OMEILAIOT
B HauboJee HArpeTyIo YacTh TPYOKU M KOHLEHTPHPYIOT JUOKCHA yriaepona B TedeHue 10 MUH.

ITocne KOHUEHTPUPOBAHUSI OTCOEAWHSIIOT KOHLIEHTPATOp OT aHATUTHYECKON YacTH YCTAHOBKHU U
YCTaHABIMBAIOT ero B ne4ys /7, Harperyo qo temreparypsl 753 K. Kpau-no3arop nepeximoyaior B 11oJ0-
XeHue 2. Bxiouaior rioteHuHoMeTp 23.

IMocne perucTpaMu MMKOB OCTATOYHOTO KUCIOPOIA U TMOKCHAA YIJIEPOAa [TOTEHIMOMETD BHIKIIIOYAIOT.

4.3 Ilopanox mpoBeleHHs W3MepeHuil

KpaH-n03aTop ycTaHaBIMBAIOT B MosioxeHue 1. C IIOMOIIBIO TPeXXOIOBOro KpaHa COeUHSAIOT aHa-
JTUTUYECKYIO YaCTh YCTAHOBKH C KOHLIEHTPATOPOM, 3aTEM IIOIPYXAaKOT KOHIIEHTPATOP B COCY/ CO JIBIOM.

Ha nxe jiomouxu nomeaoT HapeckKy TuTaHa Maccoi 0,5—1,0 r, HoKpeIBaIOT ClioeM TUIaBHS — OKCHIA
MeIH B OTHOINEHUH 1:4 M ycraHaBIMBAIOT B Haubosee HarpeTyo 4actb dapdoposoit Tpyoku. (Cxuranue
THUTaHa MOXHO IPOBOAWTH M 6€3 IUIaBHSI, HO B TAKOM cCjy4ae HeoOXOZMMO IPOBOAUTH IpoLlecc IpH
TeMiieparype Boie 1573 K).
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Jlanee aHanu3 MPOBOMAT B TOM XK€ MOPAIKE, KAK YKa3aHo B 4.2.3.
4.4 Ob6paboTKa pe3yabTaTOB M3MEpeHHid
Maccosylo nojo yriaepona X, %, BBIMUCSAIOT 110 dopmyre

S -S)mm,
XNe——75F—, 1
(S-S m, M

e S; — rmozmanb MHKa, COOTBETCTBYIOLLASI COAEPXAHUIO TUOKCHIA YIJICpoIa B aHATM3HPYEMO Tpobe,
MM?*;
S, — TUIOIL@AMb ITUKA, COOTBETCTBYIOLIAS CONEPXAHMIO TMOKCUIA YIIIEPOIA B KOHTPOJIBHOM OITBITE, MMZ;
m — MaccoBast HoJs1 YIIepoia B CTaHZAPTHOM ofpaslie, %;
m; — Macca HaBecKu CTAHJapTHOro obpasla, T;
S5 — TUIOLIAND MK, COOTBETCTBYIOLIAs CONEPXKAHUIO UOKCHIIA YIVIEPOA B CTAHNAPTHOM 00pastie, MM%;
m, — Macca HaBeCKH aHAIU3MPYeMoit 1pobbl, I.
4.5 JlomycTrMas noOrpelmHoCTh K3MepeHuid
4.5.1 PacxoxmeHue MEXIy pe3yJbTaTaMu U3MEepeHU I U pe3yipTaTaMy aHanu3a (TIpu JOBepUTENTbHON
BeposiTHocTH P = (,95) He MOJDKHO NpeBbIlUAaTh 3HAYEHU, YKa3aHHbIX B Tabmnuie 1.

Tabawnua 1

HonyckaeMoe pacxoxinehue | [lomyckaeMoe pacxoxXIeHHe Tlpesen norpeuIHOCTH
Maccosast Xojst yoiepona MEXIy peay/IbTaTaMu MEXIY pe3y/ibTaTaMu HaMepeHHUH A

TIAPAINEBHBIX H3MEPCHHMM aHamM3a

Or 0,0010 mo 0,0030 Bxumiou. 0,0005 0,0010 0,0008

Cs. 0,003 » 0,006 » 0,001 0,002 0,002

» 0,006 » 0,010 » 0,002 0,003 0,002

» 0,010 » 0,020 » 0,003 0,004 0,003

» 0,020 » 0,030 » 0,004 0,005 0,004

» 0,030 » 0,040 » 0,005 0,006 0,005

» 0,040 » 0,050 » 0,007 0,008 0,006

» 0,050 » 0,150 » 0,014 0,020 0,016

4.5.2 KoHTpoJIb TOYHOCTH Pe3y/IbTaTOB aHANN3A [IPOBOISIT ITO CTAHAAPTHOMY 00pasLly B COOTBETCTBUM
¢ TOCT 25086.

JlonyckaeTcst MpOBOAMTE KOHTPOIL TOUHOCTH PE3YJITATOB aHAJIHU3a 110 METOLY H0DABOK B COOTBET-
cteuu ¢ FOCT 25086.

5 T'a3000beMHBII MeTO,

5.1 Cpencrsa M3MepeHuii H BCIIOMOTATENbHbIE YCTPOHCTRA

YcTaHOBKa IS OIIpeeieHUsI COAEPKAHUS yIiIepona (PUCYHOK 2) COCTOUT U3 GaLioHa ¢ KMCI0POAOM
1, cHabGXeHHOTO PEeIYKIIMOHHBIM BEHTH/IEM; CKISSHKM THIIEHKO 2, coAepXalleid pacTBOp IIepMaHraHarta
KaJIMsl MAaccoBoi KoHueHTpauuu 40 r/aM> B pacTBope I'MAPOKCHIA KaIUSI MACCOBOM KOHIIEHTPALUU
400 r/nm?; ciosaky Tumenko 3, cogepxalleil cepHyio kucioty; U-obpasHoit TpyOKky 4, 3arlOdHEHHO# B
TEpBOil NMOJOBHHE (IO XOMy KMCIOPOAA) HATPOHHOH HM3BECTHIO, 4 BO BTOPOIl — XJIOPHUAOM KAaJIbLys;
U-o6pa3Hoii TpyOKM 5, HAMONHEHHOM Ha 2/; aCKApMTOM U HA '/3 XJIOpWIOM KajbUUs; JMEKTPOIeYd 6 ¢
CWIMTOBBIMM HarpeBaTeJAMH M PEerylIsiTOpOM HAIpPSKeHWs 7; TepMOIIaphl IUIATHHO-TUIATHHOPOIHEBOH &)
tepMoperyJisitopa 9; Tpyoku dapdopoBoit HertazyposaHHoi 10 miuHoit 750 MM, BHYTPEHHHUM HHAMETPOM
18—20 MM (KOHIIBI TPYOKU IOJIKHBI BRICTYIIATh W3 M€Yy Ha MeHee yeM Ha 160 MM ¢ Kaxmoil CTOpOHBI H
repel pUMeHeHUeEM TPyOKM JOJDKHBI OBITh IpoKaieHb! mpu TeMiepatype 1573 K o Beelt miMHe); CKISHKH
11, copepxaiieit XpOMOBYIO CMECH; TPYOKM 12, 3aIoTHeHHOM CTeKITHHOM BaToOM; CKIISTHKM 13, comepXaiuei
pacTBop Homuna Kaaus maccosoil KoHueHtpauuu 100 r/mM3; rasoananusaropa I'OY, BKIIOYAIOILETO 3Me-
€BUKOBBII XONONWIHLHHMK [4, TpeXXomoBOW KpaH 15, coenUHSIONIMIT ra3ouM3MepuTebHYI0 GIopeTky 16 ¢
XOJIOAUNIBHUKOM U TOMJIOTUTENBHBIM cocyioM 17, OJHOXOHOBOrO KpaHa I8, COeIUHSIONIETO Ta30U3MepH-
TENBHYIO OI0peTKy ¢ arMochepoil.
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Pucynox 2

Cocyl1 Uts1 NOIJIOLIEHUS AUOKCHIA YIyiepoa cHabXeH 3aTBOPHbBIMM KJIallaHAMHU-~TIOILUIABKAMU, KOTO-
pbl€ 3aKPBIBAIOT MOMJOTUTENb MIPU €ro HATIOJHEHHM PAcTBOPOM iUeioud. T1OTIOoTHTENb COeOUHEH € IU-
JVHAPUYECKUM COCYIOM, B KOTOPBIM TIpYM HANOJHEHUU IOTJTIOTHUTENS Tra30BOH CMECBIO TepeKadMBaeTCsl
pacTBop LIeJoYH. sl epeKauMBaHUs Fa30Boit CMECH CILYXUT YpaBHUTENbHASA CKISHKA /9 BMECTUMOCTEIO
600—700 cm3, 3anonHeHHas pacTBOPOM XJIOPHMAA HATPUS.

lasonsMmeputensHas Gloperka-ssauomeTp 20 co mkanoi mo 0,25 % yriepona mpeacTasisieT coboii
Y3KMH UWJIMHAPMYECKUH COCYH, PacIIMPEHHBIX B BepXHeil yacTu, BMecTuMocThio 250 cm>. Broperka umeer
JBOMHBIE CTEHKHM, IIPOCTPAHCTBO MEXIY KOTOPHIMH 3aMOJHSIOT BOJOM, Onarogaps 4eMy cpeia Ho4YTH He
BIUSIET Ha TEMIIEPATYpy rasa B OropeTke. B BepxHei yacTu OI0peTKy yKpeIUieH TepMOMETp IS U3MEPEH U]
TEMITEPATYPHI Ta30B, 3/IECh X€ HAXONMTCS IYCTOTEJBIA MOMJIABOK, KOTOPBIM MPKM HAMOJHEHUM GIOpETKU
MIOIHUMAETCS M 3anupaer BepxHee oTBepeTe. K y3Koit vacTi OIOpeTKH IpHUKperieHa MOoABHKHAA LIKaIa
I1st u3MiepeHus o6bema rasos. JlesieHNe 1IKaJIbl COOTBETCTBYET HEMOCPEACTBEHHO CONEPXKAHUIO YIVIEpPOIa
B 1 r ucciaexyemoro seuiectsa. bioperku kamubpyrorcst nipu temmnepatype 289 K u gasnenwuu 1-10—° Ma,
IO3TOMY IS MUHBIX YCIHOBUY BBOAST ITONPAaBKY Ha TeMlieparypy U arMocdepHoe masieHue. Tabiauua
MOMPaBOYHbLIX K03 GHUIMEHTOB JaHA B UHCTPYKLIMYU IO 3KCIUTYaTalK SBANOMETpA. [a30M3MEPUTENBHYIO
610peTKy HeoOXOAUMO NMPOMBIBATH XPOMOBOIt cMeckio 1-2 pa3a B Mecsll.

Jlonouku dapdopossie Ne 2 mo TOCT 9147 nmepen npuMeHeHHEM MIPOKATMBAIOT B TOKE KUCIOPOAA
nipu Temieparype 1573 K B tedenue 1 4. IIpokaneHHbIe T0X0UKH XpaHAT B 9kcukarope. Lol Kppluku
9KCHKATOpa HE JOJLKHBI CMa3bIBaThCs.

Kproyok U3 xapocrtoiikoit Hu3Koyrneponuctoil rpososioku o F'OCT 18143 guamerpoM 3—5 MM,
utnHo#i 600 MM.

Kampuus xnopun ruiasnensiii mo F'OCT 450.

DraHon (CIUPT 3TUNOBLINM) peKTHGUKOBAaHHEIN TexHyeckui no FOCT 18300.

Xpoma (IV) okcun (anruapun xpomosslit) mo 'OCT 3776.

H3Becth HaTpoHHas.

ACKapuT I10 JeHCTBYIOIIEMY HOPMATHBHOMY JOKYMEHTY.

Kucnopon razoo6pasusiit o 'OCT 5583.

XpomoBas cMmech: 85 r okcuma xpoma (VI) pactBopsitor B 120 cM? OMCTWUIMpOBaHHOM BOMBI, K
PacTBOpY NPWIMBAIOT HEGOMBLUIMMHU MTOPLMAMM NIPU pasMelnnBanny 500 cM? KOHLEHTPUPOBaHHO# CEpPHOIT
KHUCJIOTBI; PACTBOP XPaHAT B 3aKPbITON CKIISTHKE.

Kamst runpokenn o TOCT 24363, pactBop MaccoBoit KoHueHTpauuu 400 r/mm3.

Kanua nmepmanranar (kanuit MapraHuoBoxucisiit) mo F'OCT 20490, pacTBop MaccoBoil KOHLIEHTpa-
uny 40 r/om*: 20 T nepmanranara Kaaus pactsopsioT B 500 cM? pacTBopa T’MIpOKCHIA Kalysl.
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MeTHNOBBI OpaHXeBbl MO AEHCTBYIOIIEMY HOPMAaTHBHOMY HOKYMEHTY, PacTBOD MACCOBOH KOH-
HeHTpauuu 1 r/om>.

Kucnota cepHasi mo IT'OCT 4204.

Hatpust xmopun (Hatpuit xtopuctsiit) mo I'OCT 4233, pactsop MaccoBoit KoHueHTpaumu 260 r/nm>:
260 r xi1opycroro HaTpust pacteopsiorT B 1000 cm? Bomel ¢ nobGaseHueM 5 cM> cepHOM KUCIOTHI U 2-3
Karenb pacTBOpa METWIOBOTO OPAHXEBOIO.

Kanust iomun (xanmit itomucterit) mo FTOCT 4232, pacTtsop MaccoBoit KoHleHTpauny 160 r/mms.

IiaBeHp — oKcU Meau nopoiikoobpashelil mo FOCT 16539. Okeun mMeny NpeaBapUTENbHO HEOO-
XOIMMO IIPOKAIUTH B TOKe Kuciopoaa rmpu Temneparype 1073 K B Teuenue 6 u.

B xayecrtse MiaBHEH MOXHO IIPUMEHATH U IpYrue MaTepyaibl, oOeclneYuBalole MaKCHMAaIbHOE
U3BJIEYEHHE YIIepoIa U3 aHaIU3UpyeMoil Tpobsl. Maccosast fons ymiepona B IUIaBHE HE JOJDKHA IIPEBbI-
wats 0,002 %; pomyckaeTcs cxXuraHue npoOsl Oe3 TUIaBHSA MPU YCIOBHUM ITOJTHOTO U3BJIEYEHUS YIUIEpOIa.

[locynapcrsennble ctangapTHbie obpasuet o F'OCT 8.315.

5.2 Ilopanoxk MOATOTOBKH K MPOBEACHHIO M3MEPCHUHA

5.2.1 IlpoGy oYMIAIOT OT BO3MOXHBIX 3arpsi3HeHui. g 3Toro ee NpoMbIBAIOT 3TAHOJIOM B 00beMe
10 cm? Ha 1 r aHaM3HpPyeMoil MTpoOkI, 3aTEM BBICYIUMBAIOT [0 ITOJHOTO yaaneHus 3TaHosna. I1pu Heobxo-
JMMOCTH OYMUIEHHYIO aHAIM3UPYEMYIO Tpo0y XpaHAT B CTEKJISIHHOM Tape.

5.2.2 TotoBaT ycTaHoBKY K paboTte cienywomumM obpazoM. KoHiel dapdoposoil TpyOKH 3aKpbIBAIOT
PE3UHOBBIMH IIPOOKAMU CO BCTABJIEHHBIMU B HUMX CTEKJISIHHBIMM Tpybxamu. Urobbl pe3nHoBas rpobka Ha
BbIXOZIE TA30B U3 I1eYH He obropesa, BHYTPEHHIOK TOPUEBYIO OBEPXHOCTL MPOOKU 3aKPbIBAIOT ac6eCTOBOMI
MIPOKJIANKOM.

TToroTuTeNbHBIR COCYA HAMOJHSAIOT PACTBOPOM T'MAPOKCHUAA KAJTHSl, & B YPaBHUTEABHYIO CKISAHKY
HaymBatot 400—450 cM3 pacTBopa xyopya HAaTpUs.

H3MeHeHne KpacHOM OKpPAacKHW METWIOBOIO OPAHXEBOTO Ha XEJTYIO YKA3bIBAET HA INPOHUKHOBEHME
B BIOpPETKY pacTBOPA LLIEIOYM U3 [IOTIOTUTEBHOTO cocya. B 3ToM cirydae XUAKOCTD B O10peTKe HEOOXOANMO
3aMeHUTh cBexeil. TTocme Kaxmoro 3anolHeHUs YPaBHUTEIbHOM CKISTHKH CBEXEH JKMIKOCTBIO PEKOMEH-
Ayercsl ITPOBECTH OJHO-ABA TPeBAPUTEIbHBIX CXKHIAHMS HABECOK THTAaHA [UId HACBHIIIEHMS XUIKOCTH
JUOKCHIIOM YTJIEPO/A, B IMTPOTUBHOM CJIYy4ae MpH ONpPENeIEHUN CONEPXaHUA YIJIEPOIa JI0C/Ie HANlOJTHEHMS
YPAaBHUTENBHOU CKIISTHKY CBEXE XXUIKOCTbIO HOBBIE PE3YJILTAThl MOIYT ObITh 3aHVKEHHBIMHU.

OnuH koHell ¢papdopoBoi TPYOKH COSTUHSIOT PE3MHOBBIM HUIAHIOM Yepe3 OYHUCTUTE/IbHDIE CKISHKY
¢ OAUIOHOM, CoIepXKallMM KMCIopol, a Bropoit — c anmnaparom ['OY. [Tociie aToro ycraHOBKY NPOBEPSIOT
Ha repMETUYHOCTD Npy paboyeit TeMneparype redu. Jjist 3Toro LeHTpaIbHbIA TPEXXOAOBbIA KpaH /15 cTaBar
B TOJIOXEHHE, PasbelUHAIolIee BIOpeTKyY, IONIOTHTENBHBIA cocyl ¥ XonoMWibHUK. OTKpbIB KpaH I8,
MOAHUMAIOT YPABHUTEIBLHYIO CKIISIHKY, IIPH 3TOM OIOpeTKa HamosHsAeTcs: XuUaKocTbio. Kak TojibKo Xui-
KOCTb 34ITOJTHUT GIOPeTKY, KpaH 18 3aKpbIBalOT, a UEHTPAIbHBIA KpaH 15 CTaBAT B ITOJOXEHUE, IIPU KOTOPOM
OrOpeTKa COeNUHALTCS ¢ MOMIOTUTENABHBIM COCYAOM.

OnycTHB YpaBHUTEIbHYIO CKISIHKY, JAIOT XUAKOCTH CTeYb U3 OIOPETKH B YPABHUTEIBHYIO CKIISHKY.
IMpu 3ToM ypoBeHb PACTBOPA LIEJIOYM B IIONIOTHTEbHOM COCY/E MOBBIIIAeTCsl, MOgHMMAs rTorviaBok. Kak
TONBKO ITOIUIABOK 3aKPOET BBIXOA M3 MOIIOTUTENBHOIO COCyAa, HEHTPAIbHbIA KpaH /5 U KpaH 18 cTaBAaT B
HOJIOXKEHHE, IIPH KOTOPOM OIOpETKA COeIUHSIETCS C HOIJIOTUTENBHBIM COCYAOM.

OnycTUB YpaBHUTEJIBHYIO CKIISTHKY, JAIOT XUAKOCTU CT€Yb U3 OIOPETKU B YPABHUTENBHYIO CKIISIHKY.
[pu 3TOM ypOBEHb PacTBOpA IEJOYH B MOIJIOTUTEIBHOM COCYIE [TOBBILIAETCS, TOAHKMAs noruiaBok. Kak
TOJIBKO MOIUIABOK 3aKPOET BBIXOM U3 ITOIIOTUTENBHOIO COCYMa, LIEHTPAIbHBIN KpaH 15 1 KpaH /8 cTaBAT B
MOJIOKEHUE, [IPH KOTOpoM OropeTKa coeauHsiercsi ¢ arMoctepoil. [logHMMass ypaBHUTENbHYIO CKIISHKY,
HAMOJTHAIOT OI0PETKY XWIAKOCTBIO 10 BepXHero npefesia. Korna 6lopeTka 3aloIHUTCS XXKUAKOCTBIO, KpaH 18
3aKPBIBAIOT, @ YPABHUTEIBHYIO CKIITHKY OIYCKalOT. Eciu annapar repMeTHUEH, TO IOMIOTUTENbHBLA cocy
oCTaeTCs 3aMOJIHEHHBIM LIEJI0UYBIO, 4 YPOBEHb XUAKOCTH B Fa30U3MEPUTENBHON BIOPETKE JOJLKEH OCTATHCS
Ge3 usMeHeHus. ECiIu e XUIKOCTbh B Ta30M3MEPUTEIBHON OIOpeTKe OIIyCKaeTcs, TO 3TC CBUNETEIbCTBYET
0 TOM, 4YTO ammapaT He repmeTudeH. Ero ciemyeT pasoOpaTh, IpOTEPeTh KPaHbl, CMA3aTh UX BA3CJIHHOM U
CHOBa IMPOBEPUTD anTapar Ha repMeTHYHOCTD.

JUist KOHTpOJIst paGoThl YCTAHOBKY IIEpe] Ha4yanoM paboThl Y 4epe3 Kaxnble 2-3 4 BO BpeMs paboTsl
CXUTAIOT 2-3 HaBECKW TUTAHA C U3BECTHBIM COIEPXAHHEM yriiepona, OJU3KUM K CONEPXAHUIO YIIIEPoAa B
HCHEBITEIBaEMOH TIpobe.

5.3 lopsaox mpoBeleHns U3MepeHui

5.3.1 Ha nHo JOHOYKM TTOMELIAIOT HABECKY TUTAHA Maccol 1 I, ITIOKPHIBAIOT CJIOEM TUTaBHA — OKCHIA
MeilM B OTHOIUEHMH 1:4 1 JIOIOYKY pasMELIAloT B Haubomee HarpeToit yacTu ¢papdoposoit Tpybxu. Tpybxy
3aKPHIBAIOT NIPOOKOM, COeMUHAA, TAKUM 06pas3oM, Mmedyb ¢ KUCIOPOAHBLIM 6aoHoM. 3aTeM NPOIYCKAIoT
NpeIBapUTeIbHO OYUIEHHBIA KUCIOPOL CO CKOPOCThIO 4-5 my3nlpbkoB B cekyHny. KpanoM 5 Ha Heko-
TOpOE BPEMS PAIBEIUHAIOT XOJOMWILHUK U 3BAMOMETP, YTOOB! HAYATIO CXKHIAHUA IIPOXOLUNO MOH HEKO-
TOphIM HaBieHneM kuciaopona. Kpan 15 ctaBgT B MOJIOXEHNKE, IIpYM KOTOPOM Ia3oBasi CMECh IOCTYII4eT B

6
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rasou3MEPUTESIbHYIO OIOPETKY. YPABHUTEABHYIO CKISIHKY CTABAT HA MOACTABKY, HaXOISIILIYIOCS B BEpXxHeil
YacTH rasoaHanusaropa. B TakoM MOJOXEHUH OCTABISIOT YPaBHUTEIbHYIO CKISHKY A0 TeX Iop, IoKa
KHUCJIOPOA W NPORYKThI CrOpaHusA HE BBITECHAT XUAKOCTb U3 BepxHeill yacTu 3pauomerpa. [locie storo
YPABHMUTENBHYIO CKISIHKY CTaBAT B HUKHEE ITONOXEHNE, OCTABIIIOT 4O TeX I0P, 0K YPOBEHD XKUIKOCTH
B M3MEPUTENLHON OIOpETKE HE ONYCTUTCS TIPUMEPHO [0 HYJISA, HOCHE 4ero pasbedWHSIOT MpPOOKY ¢
(bapdoposoit TpyOKOIl ¥ BBIHMMAIOT U3 TPYOKH JT0104KY. IIpH 3TOM YpOBEHb XMAKOCTH YCTAHABIUBAETCS
B 9BAMOMETPEC HA HYJIEBOM JIE€JI€HWH LIKAJIbl, 8 YPOBEHB B YPaBHUTEIBHON CKIISTHKE JAO/KEH OBITH HA ORHOM
TOPU3OHTAIM C YPOBHEM XUIKOCTH B OIOpeTKe. 3aTeM, MeHssl IIOJOXeHHME KpaHa 15, rasoByio cMech
(aroxcun yriepona+KrUCIOPOX) U3 Fa30M3MEPUTENBHO OIODETKY MEPEBOAAT B IIOIVIOTUTEND, CIIES 3a TEM,
4TOObI B BEPXHEH YacTU GIOPETKM HE OCTaNOCh My3bIPHKOB rasa. M3 NMOIIOTHTENS OCTATOK CHOBA HEpEKa-
YHBAIOT B OIOpeTKYy. DTy oNepauuio MOBTOPSIOT ABAXIbL. 3aTeM YCTAHABIMBAIOT KpaH 15 B IONOXEHUE
TIOJTHOTO Pa3be IUHEHHA FA30M3MEPUTENILHON DIOPETKY C MOTJIOTUTENIEM U U3MEPIIOT 00beM I'a3a B GIopeTKe.
JUist 5TOro XUAKOCTb B YPaBHUTENBHOU CKIISIHKE M M3MEPUTETbHON OIOPETKE yCTAHABIUBAIOT HAa OJHOM
YPOBHE, BBIIEPXMBAIOT B TeYeHMe | MMH, YTOOBI CTEK/a XMIKOCTh, OCTABLIASICS HAa CTEHKAX GIOpeTKH,
MIOCJIE Yero, ypaBHAB TOYHO MEHUCKH I10 LIKAJIE U3MEPUTEIBHON BIOPETKU, OIPEIEisIOT 0OheM IOTIOLIEH -
HOTO JMOKCHIA YIJepona, IpOINOPLIMOHANBHBIA CONCPXAHUIO YIilepoda B aHANU3MPYeMOM Martepuare,
(duKcHUpys COOTBETCTBYIOLIEE NeeHUe 1HKaIbl. ONHOBpeMEHHO GUKCUPYIOT TEMIIEPATYPY.

5.3.2 KOHTpOJIBHBINA ONBIT MPOBOAST Yepe3 BCe CTamuM aHanusa. [JIsl 3Toro B JIOKOYKY ITOMEILAIOT
IUIaBEHb — OKCHJ MeJU B KOJIMYECTBE, NIPEOYCMOTPEHHOM B 5.3.1, 1 majgee IOCTYIIAIOT B COOTBETCTBUH C
5.2.1.

Iocae BIMONHEHHUST aHaNMM3a GIOPETKY OCBOGOXKIAIOT OT Ia3a W NOTOBSIT AlIapaT Ul CIELYIOLIETO
aHanusa mo 5.2.2.

5.4 O0GpabGoTka pe3yIbTATOB H3MEPEHHIA

Maccosyio noiaw yoiepofa X, %, BIMUCISIOT 110 GopMyiie

¥- 55 @

rae A — OTCYET 1O HIKaJe IBIUOMETpPA IOoCcae CKUTaHus npobul, %
B — orcyer mo 1Kane 3BIMOMETPA IOC/E CKATAHUS KOHTPOJIHHOro onbIta, %;
K — nonpasouHbIi K02)GULMENT HA TEMIIEPATYPY ¥ JaBJIEHHE;
m — Macca HaBeCKM aHATH3UPyeMoit MpobHl, T.
5.5 JlomycTMMas HMOTPEIIHOCTbL H3MEpPeHHil
5.5.1 PacxoxneHue MeXIy pe3ylbTaTaMi U3MEPEHUIA U pe3y/IbTaTaM1 aHaIu3a (IIpH JOBEPUTENLHOI
BeposiTHOCTH P = (,95) He HOJDKHO IpeBbIIIATh 3HAYEHHMM, YKa3aHHbIX B 4.5.1.

5.5.2 KOHTpOJIb TOYHOCTH Pe3yIETATOR aHATHU3A [TPOBOJISIT [0 CTAHAAPTHOMY 06pa3lly B COOTBETCTBMU
¢ TOCT 25086.

6 Kynonomerpmyeckmii MeTon

6.1 Cpencrea u3MepeHHil M BCIIOMOraTeibHbIE YCTPORCTBA

Ananusarop tana AH-7560.

Tleus tpybuaras tura YC-7077.

Poramerp mo F'OCT 13045.

Jomouku ¢apdopossie Ne 2 mo F'OCT 9147. Tlepen npuMeHeHHEM JIONOYKM MTPOKATMBAIOT B TOKE
KHCJI0pona Inpy paboueit TeMrepaTtype B TedeHue | 4 M xpaHaT B akcukarope. [Ilnud kpbiuky sKkcukaropa
He [OJLKEH MOKpPLIBATHCS CMA3BIBAIOIIMM BEIIECTBOM.

Kpiouok n3 xapocrolikoit Hu3Koymiepoauctodl nipososioku o 'OCT 18143 nuamerpoM 3—35 MM,
wHO#I 600 MM.

TpyOka orHeymopHasi MyJUIMTO-KPEMHE3eMUCTasi, peKoMeHayeMas GUPMOR — M3rOTOBUTENIEM aHa-
JIA3aTOpA.

Crextosarta no 'OCT 10727.

Txanp [NetpssHoBa tuma OIIIT-25-3.

ACKAapUT I10 JeNCTBYIOILEMY HOPMATUBHOMY JOKYMEHTY.

[TnaBenb — okcun Mean nopoukoo6pasHblit mo F'OCT 16539. Okcua Melu MpeIBapUTENbHO MIPOKA-
JIMBAIOT B TOKe Kuciopona npu temmneparype 1073 K B teyenne 6 u. B kauectse IUIaBHs moIycKaeTcsi
NpUMEHEHHUE U JAPYTUX MaTepUaJIOB, 0OECTIeYMBAIOILUX MIOHOE M3BJIEYCHUE YIIepoAa U3 aHaIU3UPYEMON
npoOrl. [lonyckaercst cxXuraHue npoObl O€3 TUIaBHA NPH YCIOBHUY ITOJTHOTO U3BJIEYeHUS YINIepoaa.

Kucnopoz razoo6pasnseiii mo F'OCT 5583,

Dta”on (CIUPT 3TUIOBBIM) pekTHdUKoBaHHBIN TexHuueckuil o F'OCT 18300.
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Kanus xnopun (xanuii xinopucteiit) no N'OCT 4234.

Kanus xenezounanun (Kanuii xenesocuHepoaucteiil) no N'OCT 4207.

Harpus tetpabopat (Hatpuit Tetpaboproxkucnsiit) no F'OCT 4199,

CrpoHuust xtopun (cTpoHLMi XnopucTsiil) 6-Boaubiil o FOCT 4140.

Mapranua (1V) okcun no 'OCT 4470.

TocynapcTBenHble ctaHnaptaele obpasusl o N'OCT 8.315.

IornoTutenbHblil pacTBop: 50 T xiopuaa Kamus u 50 T Xopuia cTpoHLMs pacTBopsiioT B 1000 om?
BOIbI Y NEPEeMEIIHBAIOT.

BcriomoratensHblid pactBop: 50 r xmopuaa xamus, 50 r xenesouuaHuga kamus u 1 r terpabopara
HaTpust pacTsopaioT B 1000 cM> Bojs! U ITepeMelnBaIoT.

6.2 TlopaaoK mOArOTOBKM K NPOBEICHHIO M3MEPeHHA

6.2.1 TIpoby ouMILAIOT OT BO3MOXHBIX 3arpsi3HSHUE. JIst 3TOro ee MPOMBIBAIOT STAHOJIOM B 00beMe
10 cM? Ha 1 r aHaMM3UpyeMoil NpoOkl, 3aTeM BBICYILIMBAIOT IO MOJHOTO yIaleHus jTaHona. [Ipu Heobxo-
JMMOCTH OUMINEHHYIO aHANM3UPYEMYIO IPODY XPaHAT B CTEKJIAHHOM Tape.

6.2.2 Tloarorosky aHanu3zatopa AH-7560 K paboTe ocylUecTBISIIOT B COOTBETCTBMU ¢ MHCTPYKIIMEH,
V3JIOXKEHHOH! B T1acitopre.

Harpespatot 1eus 10 1473—1573 K.

IIpoBOIAT coeMHEHUE JIEMEHTOB ra30BOTO TPAKTA U MOJAIOT KMCJIOPO B CUCTEMY. Y CTaHABINBAIOT
pacxon Kuciopona 0,6—0,7 am3/MuH.

TTpoBepsIOT repMETHYHOCTh COSIMHEHUN ra30BOTO TPAaKTa Ipubopa IyTeM [EpeXaTusi pe3MHOBOW
Tpy6KM, COEAUHSAIOIIEN Apocceslb ¢ CoCyIoM AaTinKa. OmycKkaHue IToruiaBka potaMerpa /1o yropa cBue-
TEJILCTBYET O TEPMETHYHOCTH CUCTEMBL.

TTocste MpoBepKH repMETHYHOCTH CHCTEMBI BKIloyatoT aHamsatop AH-7560. B reqenue 30—40 mun
MPOUCXOIUT aBTOMATHYECKOE ycTaHoBeHne pH rnornoTutenpHoro pactsopa no sHaveHus pH 10,5.

Jns rpanyupoBku aHaymmsatopa AH-7560 Mcrionbp3yloT rocyqapCTBEHHBIE CTaHAAPTHBIE 0Opa3Ilbl,
GIM3KHE TI0 XMMHYECKOMY COCTaBy K aHaIM3upyeMoit npobe u atrecToBaHHble B cooTsercTBuM ¢ [OCT
8.315.

B npoliecce TpaayHpOBKY yYUTHIBAIOT OKA3aHMs, TOJYYEHHBIE B PE3YIbTATE [IPOBEACHUST KOHTPOJIb-
HOTO OITBITA.

6.3 Iopsanox npoBenenns M3MepeHHil

6.3.1 Hasecky turana maccoil 0,5 r (npu maccoBoit mone yriepoja go 0,1 %) wmm 0,25 r (mpu
MaccoBoi aosie yriepoaa csbiie 0,1 %) moMewaoT B GapPopoByio JOL0YKY CIOEM U ITOKPHIBAIOT PaBHO-
MEPHBIM CJI0EM OKCHJIA MEI¥ B OTHOLIEHUM 1:2 Mo Macce. AHATM3UPYEMYIO MPpoOy U OKCUIL ME! B3BELIN-
BAIOT Ha 1aGOPaTOPHBIX BECAX ¢ MOrPEelHOCTIO B3BelMBaHus He Gonee 0,001 r.

JloouKy ¢ HABECKOH TUTaHA M IUIABHEM IIOMEIAIOT B pabodyro 30HY TPYOKHM, KOTOPYH ObICTpO
3aKpBIBAIOT METAUIMYECKHM 3aTBOPOM, HAXMMAIOT HAa KHOIKY «cOpOC» M yCTAHABJIMBAIOT TOKa3aHye
MHAMKATOPHOIO HMdpoBoro 1abio Ha «Hyap». CAUraloT HaBeCKy TUTAHA C IJIABHEM MpHU TeMIeparype
1473—1573 K. B mpoliecce cxuraHusi HaBeCKM THTaHa ¢ IUIABHEM Ha LM(poBOM Tabio OCYILECTBISCTCS
HerpepbIBHbIA OTcyeT rokasaHuid. Jlomyckaercss NpoBeNeHUE aHaaM3a 6e3 NpUMEHEHMS IUIaBHsI (IIpU
PA3HOIIACMM B OIIEHKE KAYecTBa AHANM3 MPOBOIST ¢ IPUMEHEHUEM TUIABHST).

AHAIM3 CYUTAIOT 3aKOHUYEHHBIM, eC/IM IH(pOBLIE MTOKA3aHus Tabno He U3MEHSIOTCS B TeyeHne 1 MUH
WM M3MEHSIOTCS Ha 3HaYeHUe XOJIOCTOro cdeta rpubopa.

6.3.2 KOHTpOJIbHBINA OMBIT MPOBOASAT Yepe3 Bce cTaguM aHaiu3a. [is 3Toro B JIOJOYKY IOMEILAIOT
TUTaBeHb (OKCHA MEAN) B KONHUYECTBE, [IPeIyCMOTPEHHOM B 4.3, U faJiee IIOCTYNAKT B COOTBETCTBHH ¢ 6.3.1.

TIpy HeycTOWYMBOM 3HAYEHHH KOHTPOJBHOIO OIBITA €r0 TOBTOPAIOT B TEYEHHWE CMEHBI ONMH-IBA
pasa. CpeiHee 3HaYeHHE pe3yJibTaTa KOHTPOJIBHOTO ONbITA He JOJUKHO ITPEBbIIIATh 3HAaYeHUI TOITYyCKAaeMbIX
PACXOXIEHUN I aHAIU3UPyeMOoil poObl, MPUBENEHHBIX B Tabnuue 2.

6.4 OOpaboTKa pe3ynIbTATOB U3MEpPEeHHH

Maccosyio nomo yraepona X, %, BbIMUCISIOT [0 $HopMyie

_m (A-A)

X —=, (3)

rie m; — Macca HaBecKH, 10 KOTOPOii OTrpagy¥poBaH npubop, r;
A — nokazanue urdpoBoro Tabno rpudopa, MONTYYEeHHOE B Pe3yIbTaTe CXUIaHUs HABECKU TWTaHa, %,
A, — cpennee apubMeTHYecKoe 3HaYeHHe NMokasaHuit uudposoro tabio npubopa, NONYYEHHOE B
Pe3y/IbTATE CXUIAHMS TUIABHS NPU [IPOBEAEHNH KOHTPOIbHBIX OMBITOB, %;
m — Macca aHATM3UPYeMOoil HaBecKu NMpoObl, I.

Ipy MCMoNIB30BAHUM AHATM3ATOPA B KOMIUIEKTE C aBTOMAaTHYECKUMM BecaMu GopMyJia npuodperaet
BHIL

8



TOCT 9853.3—96
X=A—A, . 4)

6.5 JonmycraMas nOrpemHocTh H3MepeHui
6.5.1 PacxoxIeHHe MEXIy pe3ynbTaATAMU M3MEPEHWit U pe3y/ibTaTaM1 aHaM3a (TIPU TOBEPUTENbHOM
BeposiTHoctd P = 0,95) He HO/XHO NpeBBIIATh 3HAYEHUI, YKa3aHHBIX B Tabauue 2.

Tabnuna 2

,HOHYCK&CMOC PacxoxXneHne n
Macoonsnsomn g | emmatontapunernn | Aol ooge | o nerpuocs
Ot 0,003 no 0,010 Bxytou. 0,002 0,003 0,002
Cs. 0,010 » 0,030 » 0,003 0,005 0,004
» 0,030 » 0,080 » 0,005 0,008 0,006
» 0,080 » 0,200 » 0,020 0,030 0,024

6.5.2 KoHTpoJIb TOUHOCTH Pe3ybTATOB aHAIX34 [IPOBOMSAT 110 CTAHIAPTHOMY 06pasily B COOTBETCTBHA
¢ TOCT 25086.

JlonyckaeTcsi MPOBOAUTh KOHTPOJIb TOYHOCTH PE3YNBTATOB AHANKM3A [0 METOLY J0OAaBOK B COOTBET-
cteuu ¢ T'OCT 25086.

7 MeTtoa MHAYKIMOHHOTO Harpesa

7.1 Cpencrea m3mepensii ¥ BCNOMOrAaTEAbLHbIE YCTPONHCTBA

IMpubop-anann3aTop, OCHAIUEHHBIA MMEYbI0 MHAYKIMOHHOIO HArpesa, Meyblio KaTaIUTUYECKOTO J0-
XKUraHusi okcuza yriuepoga no auokcuna yraepona u MK matamkom (IR-12 «LECO») unn aHaJIOrHYHEIMM.

Twuriu, pexoMeHIyeMble GUpMOi—HU3roTOBUTEIEM IPHOOPA, WIN AHAJIOTMYHbIE TUTITM U3 KBaplia WK
OKCHIA LUMPKOHMSI BBICOTOM 25 MM M HApyXHBIM AHAMETPOM 25 MM.

Mens Merasmmyeckas (ctpyxka toamuHoi He 6ostee 0,5 mm) o TOCT 859.

Dranost (CIMPT 3TIWIOBHIN) peKTUGhUKOBAHHEIA TexHudyeckuit o FOCT 18300.

TlocynapctBeHHbIe cTaHnapTHbie obpasiel o TOCT 8.315.

7.2 TlopAnoK MOATOTOBKHM K NPOBEJEHHI0 H3MEPEHHI

7.2.1 AHanusupyeMyio rpofy B BUAE CTPYXKH WIK KOMITAKTHOrO 06pa3la OYUIIAIOT OT BO3MOXHbBIX
sarpasHeHui. [Ins sToro mpoGy MPOMBIBAIOT 3TAHOIOM U3 pacderta 10 cm? aTanona Ha 1 r Mpo6bI ¥ cylaT
NMpu TeMIiepatype, He npesbuuaroiieid 313 K, go monHoro ypmaneHus srtaHona. [Ipu HeobGxomuMmocTtu
OUMILEHHBIE TPOOBI XPaHAT B CTEKJITHHOM Tape.

7.2.2 MeaHyo CTpyXKy Mepel MCIOJb30BAHUEM OYUINAIOT yKazaHHHIM B 7.2.1 criocobom. Tlpu
HeoOXOoIUMOCTH MEIHYIO CTPYXKY XPaHSAT B CTEKJISTHHOH Tape.

7.2.3 Turnu nepea UCIONB30BAHUEM OOXUTAIOT B MydenbHoit nmeyn npu 1273 K B Teuenue 4 4. Bee
ONepaury ¢ MPOKAIEHHBIMU TUTIISIMH OCYLIECTBISIOT TONBKO C UCIIOAb30BAHUEM YUCTOTO TTUHUETA.

7.2.4 TlogrotoBKy K paboTe M BKJIIOYEHWE AHATM3ATOPA BHIMTOJHAKIOT COMIACHO MHCTPYKLUMU IO
3KCIUTyaTallu.

B kauecTBe paGouero raza MCIOIB3YIOT KUCIOPOL.

7.3 Ilopsanok npoBeneHHs H3MepEHM

7.3.1 Ycranapnusawor nepekmiodarens «Function Select» Ha mpuGope B mnosoxeHue «Calibrates.
KomrreHcaTop Beca ycraHarnuBaioT Ha meneHue «1,0 Low»,

OT16MpaloT HaBeCKy MeIHOH CTPYXKKH Maccoil 1 r, HaxarueM KHonku «Enter» BBOAST 1MOKa3aHMs
BECOB B PACYETHOE YCTPOWCTBO aHATU3ATOpA.

IMoMewaoT cTpyXKKy Ha OHO THUIJISI, a TUTeJib BHYTPh KBApIIEBOTO PEAKTOpa B LIEHTPATHLHON 30HE
nvHAyKTOpa. CXUraloT HaBeCKy MenH, rociie yero peryiaaropom «Blank Ajust» ycranasnusaior Ha Tabno
HyIU. JInst yTouHeHUsT HaCTPOoHKM Mpubopa MOBTOPAIOT KOHTPOILHBIA OIIbIT.

7.3.2 I'panyupoBKy npubopa MPOBOASAT MO CTAHAAPTHBHIM 00pasuam, GIM3KUM [0 XUMHUYECKOMY
COCTaBY U COJEPXKAHMIO yIJepoAa K AHATU3UPYEeMbIM oOpasilaM M aTTeCTOBAHHBIM B COOTBETCTBUU C
FOCT 8.315.

Otbuparor HaBecKy CTaHmaptHoro obOpasua Maccoil 1,0 r m Haxaruem kHorku «Enter» BBOmAT
[TOKA3aHHsS BECOB B pacyeTHoe ycTpoilcTBo aHanu3atopa. I1poby nepeBonsiT B TUreNb, IMOKPLIBAIOT PABHO-
MEPHBIM CJI0EM MEIHOM CTPYXKKW, B3SITOH B OTHOLUeHHHU 1:1 K HaBecke CTAHAAPTHOIO 06pa3La.

3areM TUTeb HAKPHIBAIOT KPBIILKO U TOMEIUAIOT BHYTPb KBAPLIEBOIO PEAKTOPa B LIEHTPAILHOMN 30HE
nHaykropa. Cxuraior npoly ¥ IPOBONAT PEryJIdpoOBKY Ipubopa N0 IOsABIeHMA HA Tabio 3HAYEHUS,
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COOTBETCTBYIOLIETO ATTECTOBAHHOMY COJAEpPXAaHHUIO yIlepola B craHaapTHom obpasiie. [lis yTOYHEHMs
rPayMpOBKHM CXKHUTalOT HABECKY CTaHIApTHOrO 00pasua eule pas.

7.3.3 YcranasnusaroT nepexiodarens «Function Select» B nonoxenue «Operate». OTOUpaOT HaBecKy
aHanM3upyemoro obpasua 1,0 r, HaxatueM KHoNkH «Enter» BBOIAT MOKa3aHMS BECOB B pacyeTHOE YCTPOH-
cTBO aHantu3atopa. [1poby repeBonar B KEPaMITIECKU I TUTeTb, TIOKPBIBAIOT PABHOMEPHBIM CIOEM MEXHON
CTPYXKH, B35ITOM B oTHOLIeHHM 1:1 K ripo6e.

HakpbIBalOT TUTeNb KPBHIKONM M [OMELIAIOT BHYTPb KBApLEBOrO PeaKTopa B LEHTPAJIbHOU 30HE
vHaykTopa. CXUTaloT aHATN3UPYeMYIO Poly U PErvcTPUPYIOT PE3Y/IBTaT AHATM3A B MIPOLIEHTaX Ha Tabno.

7.4 O0paboTka pe3yabTATOB H3IMEPCHHM

O6paboTKa pe3y/IbTaToB U3MEPEHUH MPOU3BOIUTCS NMPUOOPOM aBTOMATHYECKN. PesynbraT aHanusa B
NpOLEHTAX BBICBEYMBAaETCs Ha TabJio.

7.5 JdonycTnMas mOrpemsHocTh U3MepeHuil

7.5.1 PacxoX/eHue MeXIy pe3ylbTaTaMy U3MEPEHMIA U pe3y/IbTaTaMy aHanusa (Ipy JoBepUTEIbHON
BeposiTHOCTH P = 0,95) He [OJDKHO TIPEeBBILIATh 3HAYEHHUH, yKa3aHHbIX B Tabuuue 3.

Tabauuma 3

JlonyckaeMoe pacxoxaeunue | Jlomyckaemoe pacxoxaeHye Mpesen morpeiLHOCTH
Maccosast noss yraepona MEXTY pe3yabTaTaMu MEXIY pe3yibTaTaMu UaMepeHuit A
napajuleNbHbIX U3MEPEHMH aHamM3a
Ot 0,0030 no 0,0100 BxutrOY. 0,0010 0,0015 0,0012
Cs. 0,0100 » 0,0300 » 0,0020 0,0030 0,0024
» 0,030 » 0,080 » 0,006 0,009 0,000
» 0,080 » 0,200 » 0,014 0,020 0,016

7.5.2 KOHTpOJIb TOYHOCTH PE3y/IbTATOB AaHAIM3A IIPOBOJAT ITO CTAHAAPTHOMY 00pasIly B COOTBETCTBUM
¢ TOCT 25086.

8 Tpedosanusa K kBaau(puKanuH

K BBITOJHEHMIO aHAIN3a JOIIyCKAEeTCsI XUMHUK-aHATUTHK KBaJII/I(’I)I/IKaL[I/II/I He Huxe 4-ro pas3psioa.
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KioueBble CJioBa: TUTAH IyGYaThlil, ONpefesieH e yriepona, xpoMatorpadudeckuit MeTon, raso00beMHbIH
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