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M E X T OGCUY A4 APCTUBEHH b W CTAHAOAPT

TUTAH IMYBUYATbIN

MeTogbl onpeaeneHvst yriepoga

Sponge titanium.
Methods for determination of carbon

[Jata BBegeHna 2000—07—01

1 O6nactb NpYMeHeHUs

HacToswmiA cTaHAgapT ycTaHaBnAvBaeT MeToAbl OMpedeneHUs yrnepoja B rybyatom TuTaHe Mo
FOCT 17746: xpomaTtorpadguyeckunii metog (npun maccoBoii gone yrnepoga ot 0,001 % go 0.15 %),
rasoo6bLemMHbI MeTog (Mpy MaccoBoit gone yrnepoga ot 0.01 % a0 0,15 %), KyJIOHOMETPUYECKUNI METOA
(npn maccoBoit gone yrnepoga ot 0,003 %p0 0,2 %) 1 MeTO4 UHAYKLMOHHOMO Harpesa (Mpy MaccoBoii
pone yrnepoga ot 0,003 % go 0,2 %).

XpomaTorpaguyecknii MeTof onpesenieHns yrnepoga B ry64atoM TUTaHe OCHOBAH Ha CKUraHum TUTaHa
B TOKe Kuc/opoga C nocredytollieid 04MCTKON o6pasytoLLelica rasoBoii CMecu OT MeLUatoLmx npuMeceli un
XpomaTorpatuyeckoM pasfenieHnn AUoKcuaa yrinepoga v Kucniopoga ¢ NomoLlbio TBepaoro copbeHTa. Ans
M3MepeHns1 KOMMYecTBa AMOKCMAA Yriiepoja WCMOMb3ylT AETEKTOP, PerucTpypyrowmii TenaonpoBogHOCTb
aHaN3NPYEMO CMECU U MHEPTHONO rasa, B COMeTaHMU C CaMOMULLYLLIMM MOTEHLMOMETPOM.

Ma3006beMHbIV METOf OCHOBaH Ha CXKMraHUW HaBeCKW TUTaHa B TOKe KMCopoga npv Temnepatype
1523—1573 K ¢ nocnegyroLmx» NOraoLeHmemM obpasoBaBLLErocs AUOKCuga yriepoja pacTBopoM rmapok-
cuna Kanus. CofepxaHue yrnepoga OnNpegenstoT Mo pPasHOCTUM MeXAy nepBoHayasibHbIM 06beMOM 1
06bEMOM ra3oB, MoslyYeHHbIM MoC/e MOroWeHNs ANOKCUAA YIiepofa PacTBOPOM MMAPOKCUAA Kasns.

KynoHOMeTpUYeCKNA MeTOA OCHOBAH Ha CXXMraHmm HaBeCKW TUTaHa B TOKe Kucnopoga ¢ o6pasoBa-
HWEM [MOKCUA Yrfiepoja, cofiep>kaHne KOTOPOro OnpefensitoT Ky/I0HOMETPUYECKUM METOZOM.

MeToa WMHAYKUMOHHOIO HarpeBa OCHOBAH Ha CXUraHWM HaBecku TWTaHa B TOKE KMCnopoga c
obpasoBaHWeM AMOKCMAA Yriepoja, CojepXaHve KOTOPOro onpefenistoT ¢ NOMOLLbIO faTyuKa, normoLua-
IOLLLEro usfyveHne B MHpPaKpacHon obnactu cnekTpa.

2 HopmaTuBHbIe CCbINKK

B HacToslLLeM CTaHAapTe MCNOMb30BaHbl CChIIKM Ha CedytoLLne cTaH4apThbl:

FOCT 8.315—97 TlocygapcTBeHHasA cucTemMa obecrneyeHns eaquHCTBa U3MepeHuii. CTaH4apTHble o6pas-
Ubl. OCHOBHbIE MOJIOXEHUSA, NOPSAAOK Pa3paboTKW, aTTecTaumn, YTBEPXKAEHNS, perncTpaummn 1 npuMeHeHms

FOCT 450—77 Kanbupii XNOpuUCTbI TEXHUYECKUNIA. TeXHUYeCKme yCnoBus

FOCT 859-78 Megb. Mapku

FOCT 3776—78 Xpoma (VI) okcung. TexHUYecKme ycnoBus

FOCT 4140—74 CTpPOHUMIA XNOPUCTbIN 6-BOAHbIN. TeXHUYeCKMe YyCoBus

FOCT 4199—76 Hatpwii TerpabopHoOKnCbIi 10-BOAHbIA. TEXHUYECKUE YCNOBUSI

FOCT 4204—77 Kwucnota cepHas. TeXHUYeCKue ycroBus

FOCT 4207—75 Kanuii »>kene3ancTocMHEPOANCTbI 3-BOAHbIA. TEXHUYECKUE YCNOBUS

FOCT 4232—74 Kanuii iogncTbIil. TeXHUYEecKme ycnoBums

FOCT 4233—77 Hatpwii xnopucTblii. TeEXHUYECKME YC/IOBUA

FOCT 4234—77 Kanwuit xnopucTblii. TeXHUYeCKme ycroBusi

FOCT 4470—79 MapraHua (IV) oKucb. TeXHMYECKUE YC/I0BUSI

FOCT 5583—78 (MCO 2046—73) Kucnopog rasoo6pasHblil TEXHUYECKUI N MEANLUHCKNIA. TexHu-
Yyeckue ycnosus

V3naHve otmLmasibHoe
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FOCT 8074—82 MWUKPOCKOMbI UHCTPYMeHTa/IbHbIE. TUMbl, OCHOBHbIE MapaMeTpbl U pa3mMepbl. Tex-
HU4YecKue TpebosaHUs

FOCT 9147—80 [Mocypa m obopypoBaHme nabopatopHble hapdopoBble. TeXHUYECKME YC0BMUSA

FOCT 9293—74 (NC'O 2435—73) A30T rasoobpasHblii U XXUAKWIA. TeXHUYECKNe yCnoBus

FOCT 10727—91 HwuTu CTeKNsAHHbIE OAHOHArNpaBeHHble. TeXHUYECKNe YCI0BUSA

1'OCT 13045—81 PotameTpbl. ObLine TeXHUYECKUE YCNOBUS

FOCT 16539—79 Megu (I1) okeng. TexHUYeCKme ycnoBums

FOCT 17746—96 TwuTaH ry64yatblil. TeXHUYECKUE YC/IOBUSA

MOCT 18143—72 [poBO/iOKa U3 BbICOKOMErMPOBAHHOW KOPPO3NOHHO-CTOMKON W >XapoCTOMKOWA
cTann. TeXHUYecKue ycnosusi

MOCT 18300—87 CnupT 3TUNOBbI PEKTUPUKOBAHHbIA TeEXHUYECKUIA. TeXHUYeCKMe YCNoBuUS

[‘OCT 20490—75 Kanuii mapraHuoBOKUCbIA. TeXHUYECKME YC/IOBUS

FOCT 23780—96 [wTaH ry6uatbiii. MeTogbl 0T60pa M NOATOTOBKU Npob

FOCT 24363—80 Kasna rugpookuchb. TeXHUYecKune ycroBus

MOCT 25086—87 LlgeTHble MeTanbl U MUX cniaebl. O6LLme TpeboBaHUA K MeTofaM aHanm3a

3 O6wme TpeboBaHmUs

3.1 O6wwe TpeboBaHUA K MeTogam aHanmsa —no FOCT 25086.
3.2 OT6op 1 NogrotToBky npob nposogaT no MOCT 23780.
3.3 MaccoByto [0/110 Yr/epoja OnpefensaT no ABYM HaBeCKaM.

4 Xpowmarorpaguyecknii METOA

4.1 CpeacTBa M3MepeHWA 1 BCrIOMOraTeslbHble YCTPOCTBa

YcTaHoBKa A5 ONpefeneHns copepxxaHus yrnepoga (PUCYHOK 1) COCTOUT U3 C/efYIOLLMX 3/1eMEHTOB:
6annoHa ¢ KACNopoAoM /. CHabXXeHHOro pedyKUMOHHBIM BEHTUIEM; POCCENS 2, 3M1EKTPOMeYn ConpoTuB-
neHma 3, obecneumsatoLLeli TemnepaTypy He Hwxke 1573 K; Tepmonapbl NAaTWHO-NAAaTUHOPOAHEBON 4:
noTeHUMoMeTpa 3M1eKTPoHHOro 5 Tuna KCI1-4. obecneyumBaloLero peryimpoBaHue 3afaHHbIX Temneparyp
C TOYHOCTbIO +5 %: Tpy6oK (hapthopoBbIX HernasypoBamubix 6 1 6° AANHOW 750 MM. BHYTPEHHUM guameT-
pom 18—20 MM (KOHLbI TPY6OK JO/DKHBI BbICTYNaTb U3 MeYn He MeHee Yem Ha 160 MM C KaXfol CTOPOHbI
N nepes MpUMeHeHWEM TPYO6KM AO/MKHbI ObITb NMPOKasieHbl Npu TemnepaType 1573 K no Bceit gnauvHe);
nogouyek hapgopoBbix 7(nepes NPUMeHeHMEM NOAOYKM AO0/MKHbI O6bITb MPOKasieHbl B TOKe KUCIo0poja npu
TemnepaTtype 1573 K B TeyeHuwe 4aca, MPOKas/IEHHbIE JIOAOUYKM XPaHAT B 3KCUKATOPe, LWANG KPbILKK
JKCMKaTopa He CMasbIBalOT CMasKoit); TpaHcthopmaTopa £Tuna PHO-250-5; cknsHOK TuleHko 9. 3anon-
HEHHbIX aHTMAPOHOM W ackapHToMm; Tpybku U-o6pa3Hoil kBapueBoii 10. 3amofiHEHHOW LeonMToM 5A;
CTakaHa hapcgoposoro //; Tpybku U-o6pasHoin meTannyeckoli 12;Tepmoca 13: x/10pKanbLneBoin Tpyoku
14. 3an0fIHEHHOW MOAMAOM Kasmsi C BaTOi: KpaHa TPexxogoBoro 15: KoHueHTpaTopa 16. 3anosiHEHHOro
ueonuToM 5A; anekTponeun Tpybuatoii /7 Tuna MA-C, obecneunBatoLLeli Temnepatypy He Huxke 800 K;
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aBToTpaHcopmaTopa nabopatopHoro /A Tuna JIATP IM; xpomatorpada 19 (nopor 4yBCTBUTENIbHOCTY
feTeKTopa no TenJonpoBOAHOCTU He npeBblwaeT 110-4 Mr/cM5 npy MCNob30BaHUN B KavecTBe Tas3a-Ho-
cutens renus, 110_5 mr/cm5—npu 1ucnonb3oBaHWM a3oTa), BK/OYAOLWEro: KpaH-go3atop 20, KOMOHKY
XpomaTorpaguueckyto 21, MOTEHUMOMETP camMonuLIyLmMiA 23 1 KaTtapomeTp 22: 6ansioHa ¢ refvem 24,
CHa6XXEeHHOr0 pedyKUNOHHBbIM BEHTU/EM.

MuKpockon oTcyeTHbIA Tuna MMB-2 no TOCT 8074.

CeKky»yioMep, Knacc 3, LeHa feneHns CeKyHAHOM wWkanbl 0,2 ¢ No [eliCTBYIOLLEMY HOPMaTUBHOMY
OOKYMEHTY.

KpHoYoK 13 >apoCTONKON HWU3KOYrnepoancToin nposonokn no FOCT 18143 annHoli 600 MM, guna-
MeTpoM 3—5 mm.

Tpy6Ka MNOIMBUHWUIXIOPULHAA MO AeACTBYHOLLEMY HOPMATUBHOMY LOKYMEHTY.

Tpybka BakyyMHas Mo AeliCTBYIOLLEMY HOPMATUBHOMY LOKYMEHTY.

Kucnopog rasoobpasHbiii no FOCT 5583.

lennii ra3o06pasHbIil OUMLLIEHHBIA Mapku B no felicTBYIOLLEMY HOPMATUBHOMY AOKYMEHTY.

Kanusa noang (kanwuii iogncTbiid) no TOCT 4232.

MarHua nepxnopat (anrujpoH) no AeicTBYOLEMY HOPMaTUBHOMY AOKYMEHTY.

AckapuT no AencTByIOLLLEMY HOPMATUBHOMY [OKYMEHTY.

A30T Xngkunii no TOCT 9293.

LleonuTt Twna 5A (CaA).

3TaHon (CNMpPT 3TUNOBLIN) PEKTU(NKOBaHHbIM TexHMYeckmnii no FOCT 18300.

Monucop6-1 (hpakumm 0,25—0,5 MM) no gencTBYOLLEMY HOPMATUBHOMY JOKYMELrTY.

MnaBeHb —OKCKA Mean NopoLlKoobpasHbli no TOCT 16539.

OKcug mMean npeaBapuTeibHO NMPOKa/IMBAOT B TOKE Kuc/iopoga npu temnepatype 1073 K K TeyeHue
6 4. B KayecTBe N/aBHE MOXHO MPUMEHATb W Apyrve maTepuanbl, 06ecneynBaroLine MaKCUMabHOe
n3B/eYeHNe yrnepoaa us aHanusMpyemori npobbl. MaccoBas fons yrnepofa B MnaBHe He [O/MKHA MpeBbl-
watb 0,002 %: gonyckaeTca cXuraHue npobbl 6e3 NaaBHA NpPU YCN0BUM MOMHOI0 M3BMEYEHUS Yrepoja.

["ocypapcTBeHHble cTaHAapTHble obpasuybl no MOCT 8.315.

4.2 TlopsigoK MOArOTOBKM K NPOBEAEHUIO M3MEPEeHWi

4.2.1 Mpoby 04MLLAKT OT BO3MOXHbIX 3arpsisHeHWiA. 151 3TOro ee MPOMMHAKOT 3TAHO/IOM U3 pacyeTa
10 cm5Ha 1 r aHanm3Mpyemoi nNpobbl, 3aTem BbICYLUMBAIOT 40 NOMHOMO yaaneHus ataHona. Mpu Heobxo-
AVIMOCTM OYMLLIEHHYHO aHa/IM3upyemyto Npoby XpaHAT B CTEK/ISIHHOM Tape.

4.2.2 Tepes Havyasiom paboTbl YCTaHOBKY NPUBOAAT B paboyee COCTOSIHWME: XpOMaTOrpafmyeckyto
KOMOHKY 21 AnMHOM 3 M 3anofiHAT NoAHCOp6oM-1; KoHueHTpatop 16 (U-o6pasHas Tpybka A/vMHON
180 MM. BHYTPEHHUM AvamMeTpoM 3 MM) 3anoNHAT LeonnTom 5A (B konmyectse 0.3—0.4 1): hapdopoByto
TPYyOKy 6. Cy>Kallyto 415 O4MCTKN KUCNOPOAA, 3aro/fIHAT KBapLEeBO HaCafKoW; CKAAHKM TulleHKo 9
3aMoNHAT COOTBETCTBEHHO MEpPX10paToM MarHus u ackaputoMm; U-o6pasHyto Tpy6ky HO 3anonHsioT
yeonutom 5A n nomewaloT B cocyd // co nbpgom; U-o6pasHyto Tpybky 12 nomewatoT B cocypd 13 Hag
YKUAKMM a30TOM: X/I0pPKasibLiHEBYHO TPYOKY 14 3anofiHAT MOAUAOM Kanims ¢ BaTou.

3aTem BCe YacTu YCTAHOBKW MJIOTHO COEAUHSAIOT APYr C APYrOM BCTbIK C MOMOLLbIO BaKyyMHbIX Wn
NOJIMBUHUIXTOPUAHBIX TPYOOK.

MoakntoyeHre xpomaTorpada n 31eKTporneyell K CEeTU U BbIXO4 MX Ha paboumnii pexkMM BbIMOMNHAIOT
npu napamMeTpax: Temnepatypa oxuraHmsa 1523—1573 K; Temnepatypa KOHUEHTpUpoBaHusa 273 K; Temne-
patypa gecopbumnn 753 K; TemnepaTypa XxpomaTorpadguyeckoro pasgeneHns 373 K; TOK MocTa geTekTopa
(ana xpomatorpada «LiBeT-4») 250 MKA; pacxog kucnopoga v renms (cmecb) — 60 CMYMHH.

Mocne TOro Kak ycTaHOBKa cobpaHa, NMpoBepstoT ee Ha repMeTUYHOCTb.

4.2.3 [Ona npoBefeHUs KOHTPO/ILHOIO OrbiTa KpaH-go3aTtop 20 ycTaHaBNuBaloT B nosioxeHune 1 C
NMOMOLLbI0 TPEXXOLOBOro KpaHa 15 coefMHSAT KOHLUEHTpaTop 16 ¢ aHaIMTUYECKON 4acTbio YCTaHOBKMW.
3aTem MOrpy>arT KOHLEHTPaTop B COCYA €O NibAoM 11. MOoAroTOBMEHHYIO I040UKY C MNIaBHEM MOMELIAT
B Hambonee HarpeTyto YacTb TPYOKN U KOHLIEHTPUPYIOT AUOKCUS Yriepofa B TeveHre 10 MUH.

lMocne KOHUEHTPUPOBaHWUS OTCOEAMHSAKOT KOHLEHTPATOP OT aHa/JMTMYEeCKON 4acTu YCTaHOBKU U
yCTaHaB/MBaIOT ero B neyb 17. HarpeTyo Ao Temnepatypbl 753 K. KpaH-403aTtop nepeksioyatoT B Mosio-
>XeHue 2. Bk/ioyaloT noteHunomeTp 23.

Mocne perucTpaunm NMKOB OCTATOYHOIO KUC/I0pPoda 1 AMOKCUAA Yrepofa NoTeHLMOMETP BbIK/OYAIOT.

4.3 TlopsigoK NPoBefeHNs U3MepeHuiA

KpaH-fo3aTop ycraHasnMBatoT B NosiokeHe 1 C MOMOLUbLIO TPEXXOLOBOro KpaHa CoefUHAIT aHa-
NINTUYECKYIO YacTb YCTAHOBKM C KOHLEHTPaTOPOM, 3aTeM MOrpyXatoT KOHLEHTPaTop B COCYZ CO JIb/OM.

Ha fHe nofouKy MoMeLLaloT HaBecKy TUTaHa Maccoii 0,5—1,0 I, MOKpbIBaKOT C/I0EM MaBHA — OKCUAa
Meau B OTHOLIeHWW 1:4 1 ycTaHaTMBalT B Hambosee HarpeTyto vacTb hapopoBoii Tpyokmu. (CxunraHme
TUTaHa MOXHO MNPOBOAMTL M 6e3 MnaBHA, HO B TakOM cflydyae Heob6X04MMO MNPOBOAWUTL MpoLecc npu
Temnepatype Bbiwe 1573 K).
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[anee aHann3 NpoBOAAT B TOM Xe MopsfKe, Kak ykaszaHo B 4.2.3.
4.4 O6paboTKa pe3y/bTAaTOB M3MepeHUiA
MaccoByto gonto yrnepoga X, %, BbIUMCAAOT MO opMy”ne

X = G y SY) T T,
- (1)
S)— T

roe S, —nnowagb N1MKa, COOTBETCTBYIOLLAA COAEP>KaHWIO AMOKCMAA Yriepoja B aHanmsupyemoi npobe,
MM*;
S2 —nnowafb NMKa, COOTBETCTBYIOLLLASA COAEP>KaHMIO [UOKCUAA YI1epoa B KOHTPO/ILHOM OrbITe, MM2;
T — maccoBas foNa yrnepoja B cTaHfapTHOM o6pasue, %
T\ — Macca HaBecKku cTaHAapTHOro obpasua, r;
N — nnowafb NUKa, COOTBETCTBYIOLLAA COAePXaHUIO ANOKCHAA yriepoja B CTaHAapTHOM obpasue, MM2;
T2—mMacca HaBecKu aHann3npyemoii npobsbl, T.
4.5 [onycTumas MOrpeLlHOCTb U3MepPeHuit
451 PacxoxaeHue Mexay pesynbTaTamy U3MepeHnid 1 pesynbTataMu aHanmsa (Mpu foBepuTeNbHOM
BEPOATHOCTM P *=0,95) He AO/MKHO NPeBbILLATb 3HAYEHWU, yKasaHHbIX B Tabnuue |.

Ta6nuua |
oMyCKaeMoe pacxoxgeHre  [OMYCKAEMOE PacXOXIeHNe
MnoToBas! 0N YITiepofa a |\Xe>|¢w pe3)21bTaTmM & |\Xe>my pe3)2'leaT)ja<l\[/IlM Tpenen norpeLLHoCTH
VA BMVIX M3MepeHuii aHam3a vismepeHin [
Ot 0.0010 fo 0.0030 BKAtOY. 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 * 0.0K) » 0.005 0,006 0.005
a 0.040 « 0050 * 0.007 0.008 0.006
* 0.050 * 0.150 0.014 0,020 0.016
452 KOHTPO/b TOUHOCTU Pe3yNbTaToB aHa3a NPoBOAST N0 CTaHAAPTHOMY 06pasLly B COOTBETCTBUM

¢ FOCT 25086.
JonyckaeTca NpoBOAMTb KOLUFPOAb TOYHOCTM pe3y/ibTaToB aHa/iM3a Mo MeTogy 406aBOK B COOTBET-
ctBum ¢ TOCT 25086.

5 a3000beMHbIli MeTOA

5.1 CpeacTBa U3MepeHWin 1 BCrIOMOraTesibHble YCTPOMCTBa

YcTaHoBKa 15 OnpefeNieHns cofep>kaHnsa yriepofa (PUCYHOK 2) COCTOMT U3 6ansioHa ¢ KUCI0poLoM
/, CHab>XeHHOro pPedyKLMOHHbIM BEHTW/MEM; CKASHKU TULLLEHKO 2, CoAepiKalleli pacTBOp MepMaHraHarta
KaJms MaccoBOi KOHUeHTpauuu 40 r/gM3 B pacTBOpe rMAPOKCMAa Kaus MacCoBOW KOHLeHTpauuu
400 r/gM"; cKAAHKKU TULeHKO 3. cofepikallein CepHy KUCIOTY; Y-06pa3Holi Tpy6Ku 4. 3anofIHEHHON B
nepsoii MonoBuWHe (MO X04y KWCNOpPOAa) HaTPOHHOW W3BECTbO, a BO BTOPO —XIO0PUAOM KaslbLus;
U-06pasHoii TpybKM 5, Hano/sHEHHOW Ha 2/ 3 ackapuTom U Ha ‘/, XN10pUAOM KasnbLusi; aneKTponeyn 6 ¢
CUNTOBbLIMU HarpeBaTeNsMU U PeryisaTopoM HanpshkeHWs 7, Tepmonapbl NaaTumo-naaTUHOPOAMEBOR 8,
TepmoperynsaTtopa 9. Tpybku apdoposoit nernasyposanmoin 10 annHoi 750 MM, BHYTPEHHUM AMaMeTpoM
18—20 MM (KOHUbI TPY6KM [O/MKHBI BbICTYNaTb U3 Meyn Ha MeHee YeM Ha 160 MM € KaxK4ol CTOPOHbI 1
nepes NpYMeHeHVeM TPYBKM AO/MKHbI 6bITb NPOKaneHbl Npy Temnepatype 1573 K no Bceil AnMHE); CKASHKN
/1, cogepxxalleil XpOMOBYHO CMeChb; TPYOKM 12, 3aN0HEHHON CTEKNSHHOW BaTON; CKNAHKN 13, cofepykalueit
pacTBop Mofgnaa Kainsi MaccoBoi KoHueHTpauum 100 r/am'; rasoaHanmsatopa MOY, BK/OYAIOLIEr0O 3me-
€BMKOBbI X0M0ANNbHUK 14. Tpexxo4oBoi KpaH 15, coeuHAOLWMIA rasousmepuTesibHyo 6opeTky 16 ¢
XO/IOANIBHUKOM W MOrNOTUTENbHBIM COCYA0M /7, O4HOXOA0BOr0 KpaHa 18, COefMHSAIOLLENO rasonsmepu-
TeNbHY0 GIOPeTKY C aTMOCKHepONA.
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PucyHok 2

Cocyf, 419 MnornoweHns JUoKcuaa yrriepoja cHabXeH 3aTBOPHbIMY KnanaHaMu-rornsiaskaMmum, KoTo-
pble 3aKpbIBAOT MOrA0TUTENlb MPU €0 Hamno/HEHUW PacTBOPOM Luenoyn. MornoTuTenb COefUHEH C K-
JINHOPVYECKUM COCYfOM, B KOTOPbI/ NPU HAaMO/HEHWW MOFNI0TUTENS Fa3oBOM CMEChbH0 MepeKaunBaeTcs
pacTsop Lenoun. Ana nepeKavymMBaHUS rasoBoii CMECU CNY>XUT ypaBHUTE/IbHas CKAsiHKA /9 BMECTUMOCThHO
600—700 cM1, 3anosiHeHHasA pacTBOPOM X/iopuia HaTpus.

ason3mepuTenbHasa 6ropeTka-aBauomMeTp 20 co wkaioi 4o 0.25 % yrnepoga npeacTaBnsieT coboli
Y3KUIA UUANHAPUYECKUIA COCYA, PaclLUMpPeHHbIN B BepXHel YacTu, BMeCTMMOCTbIO 250 cMm3. BropeTka umeeT
ABOMHbIe CTEHKM, MPOCTPAHCTBO MeXAy KOTOPbIMWU 3aMOonHAI0T BOAON, 6narogaps vemy cpefa moyuTu He
B/MSIET Ha TemnepaTypy rasa B 610peTKe. B BepxHeli YacTu 61OpPeTKN YKpenseH TepMOMETP AN N3MepeHuns
TemnepaTypbl ra3oB, 34eCb XXe Hax0AWTCS NycTOoTe/blli MOMNMABOK, KOTOPbIA MpW HamofHeHUN GHoOpeTKM
NoAHMMAETCA W 3anupaeT BepxHee oTBepcTre. K y3KOi yacTu 6opeTKM MpUKpenseHa NoABMKHaA LUKana
4na n3mepeHus obbema rasoB. [efneHune LIKabl COOTBETCTBYET HENOCPEACTBEHHO COAEPXKaHWUI0 yriepoja
B | r nccnegyemoro Bewectsa. bBropeTkn kanmbpytotea npu Temnepatype 289 K w gaBneHun MO0“5 Ma,
No3TOMY [/ WHbIX YCNOBWIA BBOAAT MOMpaBKy Ha TeMnepaTypy u aTmociepHoe AaBneHue. Tabnuua
NonpaBoYHbIX KO3IPHULNEHTOB jaHa B MHCTPYKLMKU M0 3KCNayaTauun aBauometpa. a3onsmeputenbHyro
6IOpeTKY He06X04MMO MPOMbIBaTb XPOMOBOM CMecblo 1-2 pasa B MecsiL,.

Jlopgoukn thapcgopoble Ne 2 no FOCT 9147 nepes NpYMeHeHMEM MPOKa/IMBAKOT B TOKE KUC/I0pOAa
npv Temnepatype 1573 K B TedeHue 14. MNpoKasieHHble N0A0YKN XPaHAT B aKcMKaTope. LLUnngbl KpbIwkm
9KCMKaTOopa He LO/MKHbI CMasblBaTbCS.

KpHUYOoK 13 XapoCTOMKON HU3KOYr/1epogmcToi nposonokn no MTOCT 18143 gnameTpom 3—5 MM,
AnvHoOl 600 MM,

Kanbuusi xnopug nnasneHbin no FTOCT 450.

3TaHoN (CNUPT 3TUOBbLIN) PEKTUMKOBAHHBIV TexHuyeckuin no MOCI 18300.

Xpoma (1V) okeng (aHrngpug xpomosblii) no TOCT 3776.

V13BeCTb HaTPOHHasA.

ACKapHT Mo [eliCTBYIOLLEMY HOPMATUBHOMY JOKYMEHTY.

Kucnopog rasoo6pasHbivi no MOCT 5583.

XpomoBasi cmecb: 85 r okcmga xpoma (VI) pactBopsitoT B 120 cM' AUCTMANMPOBAHHON BOAbl, K
pacTBopy NPWANBAIOT HE6ONbLLUMMUK NOPLUSAMU NpU pasmernsaHny 500 cM3 KOHLEHTPUPOBAHHOW CepHOii
KMCNOTbI; PacTBOP XPaHST B 3aKPbITOM CK/SHKE.

Kanusa rugpokeng no MOCT 24363, pacTBOp MaccoBon KoHueHTpauun 400 r/gm3.

Kanus nepmaHraHaT (Kanuii MapraHuoBokucblii) no FOCT 20490, pacTBOp MaccoBOW KOHLEHTpa-
ummn 40 r/gm3 20 r nepmaHraHata Kaiuvs pacteopsoT B 500 cm3 pacTBopa rmapoKcuia Kanms.
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MeTrnoBbIA OpaHXeBblli MO AeACTBYIOLLEMY HOPMaTMBHOMY [OKYMEHTY, PacTBOpP MaccOBOW KOH-
ueHTpaumm | r/gms.

Kuncnota cepHas no TOCT 4204.

Hatpusa xnopug (Hatpuii xnopucTtbliid) no TOCT 4233. pacTBOp MacCoBOl KOHLUeHTpauumn 260 r/gm3:
260 r xnopuctoro HaTpusi pacteopstoT B 1000 cm3 Bogbl ¢ fobaBneHneM 5 cM3 cepHON KUCAOTbl K 2-3
Karesib pacTBopa MeTW/I0BOr0 OPaHXXeBoro.

Kanus iogna (kanunii noguctelin) no MTOCT 4232, pacTBOpP MaccoBOW KOHLUeHTpauun 160 r/gm3.

MnaBeHb— OKCKA Mean NOpoLKoo6pasHblii no TOCT 16539. OKcua Mean NpeaBapuTenlbHO Heo6-
XOAMMO MPOKaNnTbL B TOKe Kucopofa npu temrnepatype 1073 K B TeveHune 6 u.

B KauecTBe MnaBHel MOXHO NPVMEHATb W Apyrve matepuasibl, 06ecneymBaroLLe MaKCUMasbHOe
n3BJieYeHVie yriepoga U3 aHanusupyemoi npobbl. MaccoBas Aonsi yrriepoga B niaBHe He JO/MKHA MpeBbi-
watb 0,002 %,; gonyckaeTcs ckuraHve npobbl 6e3 nNaaBHA NpU YCI0BUWN MOMHOMO M3BMEYEHUS Yriepoja.

["ocypapcTBeHHble cTaHAapTHbIe obpasybl no MOCT 8.315.

5.2 TlopsfoK MOArOTOBKM K MPOBEAEHWIO M3MepeHUii

5.2.1 TMpoby ounwaoT 0T BO3MOXHbIX 3arpPsA3HEHUA. ATA 3TOro ee NPOMbIBAOT 3TAHO/IOM B 06beMe
10 cm3Ha 1r aHanm3npyemoli Npobbl, 3aTeM BbICYLUMBAOT 40 MOSIHOIO yaaneHus ataHona. MNpu Heobxo-
OUMOCTU OYULLEHHYIO aHaNN3MpPyeMyto Npoby XpaHAT B CTEKNSHHOW Tape.

5.2.2 TOTOBAT YCTaHOBKY K paboTe crnegytowmm obpasomM. KoHubl hapdopoBoii TpyoKM 3aKpbiBarOT
pe3MHOBbIMM NPO6KamMu CO BCTa&TeHHbIMW B HUX CTEKNSAHHbIMW Tpy6kamun. UTo6bl pesnHoBas npobka Ha
BbIX0OJ€ ra3oB M3 Meyn He 06ropena, BHyTPEHHIOK TOPLEBYIO MOBEPXHOCTb MPOBKM 3aKpbIBAOT acbecToBOM
NPOK/IaAKOoMA.

MornoTuTeNbHbIV COCYA HaMONMHAKT PacTBOPOM TMAPOKCMAA Kanius, a B YPaBHUTENbHYIO CKIISHKY
HanmsaloT 400—450 cm3 pacTeopa X/opuaa HaTpus.

VI3MeHeHVe KpacHOM OKPacKu MeTWUI0BOro OPaHXXeBOr0 Ha XXeNTYH0 YKasblBaeT Ha MPOHWKHOBEHME
B 6IOPETKY pacTBopa LLEe104M 13 Nora0TUTENbHOIO cocyfa. B aTom cnydae XXMAKOCTL B 610peTKe He06X04MMO
3aMeHUTb cBeXel. Mocne Kaxaoro 3ano/IHEHUS YPaBHUTENbHOW CKASHKW CBEXeW XXMAKOCTbI0 PeKOMEH-
JyeTcs MPOBECTU OfHO-ABa MpefBapuUTe/ibHbIX CXKUraHWs HaBeCOK TUTaHa A1 HAaCbILWEHUS >XULKOCTU
OVNOKCMAOM Yrnepoda, B MPOTMBHOM Crlyyae npy onpeAeneHnn cogepXaHus yrnepoga nocne HanonHeHUs
YPaBHUTENbHOWN CKISHKUN CBEXeW XMAKOCTbIO HOBbIE Pe3ynibTaTbl MOTYT ObITb 3aHVKEHHBIMU.

OavH KoHeL, hapdhopoBoli TPYOKU COeAMHAIOT PE3NHOBBLIM LLMAHTOM Yepe3 O4UCTUTENbHbIE CKASHKM
¢ 6annoHOM, COAepXKaLlUM KNCIOPOA, a BTOPoiA — ¢ annapaTom FOY. Mocne 3Toro ycTaHOBKY MPOBePSOT
Ha repMeTUYHOCTb MpY pabouei TemnepaType neyn. 4aa aTOro LeTpanbHblii TPEXXOLOBbIA KpaH /5 cTaBaT
B MOMOXEHMWE, pasbegunHsiowee GOPeTKY, MOrNOTUTENbHbIA COCYA U X0NOAUNbHUK. OTKPbIB KpaH 18,
NOLHVMMAIOT YPaBHUTENbHYIO CKISHKY, MpWY 3TOM 6lopeTKa Hamo/HAETCS XUAKOCTbIO. Kak ToNbKO Xng-
KOCTb 3aMo/IHUT GI0PeTKY, KpaH 183aKpbIBaloT, a LieHTpasibHbIl KpaH /5 cTaBAT B NOMOXeHWE, NPY KOTOPOM
6ropeTKa CoejUHAETCS C MOr/0TUTE/IbHBIM COCYLOM.

OnycTVB YPaBHUTENbHYIO CKAAHKY, AAI0T XUAKOCTU CTeub U3 OIOPeTKM B YPABHUTENbHYIO CKISHKY.
[pn 3TOM YypOBEHb pacTBOpa LUEsIoHn B MOr/I0TUTE/IbHOM COCY/e NOBbLILLAETCS, MOgHUMANA MonnaBoK. Kak
TO/IbKO NOMNIaBOK 3aKPOET BbIXOA U3 NOrN0TUTENBHOMO COCYAa, LeHTpasbHbIA kpaH 151 KpaH 18 cTaBAaT B
MOJIOXKEHMWE, NPN KOTOPOM 6HOPeTKa COeAUNHSIETCA C MOrN0TUTESIbHbIM COCY/LOM.

OnycTVB YPaBHUTENbHYIO CKASHKY, Aal0T XXUAKOCTU CTeub U3 OIOPeTKM B YPaBHUTENbHYIO CKISAHKY.
[Npn 3TOM ypOBeHb pacTBOpa LUesioun B NOr/I0TUTE/IbBHOM COCY/e NOBbLILLIAETCS, MOHUMANA MonaaBoK. Kak
TO/IbKO NOMNIaBOK 3aKPOET BbIXOA M3 NOrA0TUTENBLHOMO COCYAa, LeHTpanbHbIi kKpaH 151 KpaH 18cTaeAT B
MoNoXeHWe, NP KOTOPOM 6ropeTka coefuHSAETCS ¢ aTMoctepoil. MogHMMas ypaBHUTENbHYO CKISHKY,
HanoNHAOT BIOPETKY XXMAKOCTLIO 0 BepXHero npegena. Korga 6topeTka 3anonHUTCA XUAKOCTbIO, KpaH 18
3aKpbIBalOT, & ypaBHUTENbHYIO CKISHKY OnycKaloT. Ecnv annapart repmMeTuyeH, TO MOF/IOTUTENbHBIA COCYA
0CTaeTCA 3amo/IHEHHbIM LLUENoYbio, & yPOBEHb XXUAKOCTU B Fa30H3MePUTENbHOM 6I0peTKe AO0/HKEH oCcTaTbCs
6e3 n3MeHeHuMs. Ecnm e XUAKOCTb B ra3oM3MepuTeNbHON 6OpeTKe 0nNycKaeTcsl, TO 3TO CBUAETENbCTBYET
0 TOM. YTO annapaTt He repmeTuyeH. Ero cnegyeT pasobpartb, NpoTepeTb KpaHbl, CMas3aTb UX Base/IMHOM K
CHOBa NpPoBepUTb annapaT Ha repMeTUYHOCTb.

[ns KOHTpons paboTbl YCTAHOBKWU Mepes HadasioMm pabdoTbl U Yepe3 Kaxkible 2-3 4 BO BpeMs paboTbl
COKUTalT 2-3 HaBECKN TWUTaHa C M3BECTHbIM COAEPXKaHWeM Yrnepoga, 6M3KUM K Cofep>KaHuto yrinepoga B
MCMbITbIBAEMOI Npobe.

5.3 Tlopsfok npoBefeHUst n3MepeHnii

531 Ha AHO N0A0YKM MOMELLAIOT HaBeCKY TUTaHa Maccoii 1r, MOKPbLIBAKOT C/I0EM M1aBHA — OKCMAA
MeAu B OTHOWeHMK 1:4 1 nofgouKy pasMelLiaoT B Hambosee HarpeTol Yacty apopoBoi Tpy6Kn. TpybKy
3aKpbIBAOT MPOO6KOIA, CoefMHASA, TaKMM 06pa3oM, Neyb C KUCNOPOAHbIM 6anioHOM. 3aTeM MponycKatoT
npeLBapuUTeIbHO OUMLLEHHBIA KUCNOPOA CO CKOPOCTbIO 4-5 My3bIpbKOB B CeKyHAy. KpaHom 15 Ha Heko-
TOPOe BPeMs PasbefVHAIT XOMO0AUMBHUK U 3BAMOMETP, YTOObl Hayasio CKMUraHUs NPOXOANI0 NoA HeKo-
TOpbIM faBneHnem Kucnopoga. KpaH 15 cTaBAT B MOJIOXKEHME, MPU KOTOPOM rasoBas CMecb MocTyrnaeT B

6
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rasousMepuTeNIbHYH0 GIOPeTKY. Y PaBHUTENbHYIO CKISAHKY CTaBAT Ha MOACTaBKY, HaXOAALLYylOCS B BEpXHel
YacTW rasoaHasM3aTopa. B rakom nonoXeHWW OCTaBNSAIOT YPaBHUTE/IbHYIO CK/SAHKY O Tex Mnop, rnoka
KWCMOPOA W NPOAYKTbI CrOpaHUsi He BbITECHAT XXMAKOCTb U3 BEPXHel 4yacTu aBauomeTpa. locne aToro
YPaBHUTENbHYIO CK/IAHKY CTAaBAT B HVKHEE MOJ0XEHWe, OCTaB/IAT [0 TeX Mop, Nnoka ypoBeHb XWUAKOCTU
B W3MepUTEe/IbHOW 6IOpeTKe He OMyCcTUTCA MNPUMEPHO A0 HYNS, MOC/e Yero pasbefuHsT MNPobKy C
thapthopoBoOi TPYOKOWA M BbIHUMAIOT M3 TPYOKM N0A0UKY. [py 3TOM YPOBEeHb XXWUAKOCTW YCTaHaBMBaeTCA
B 3BJVIOMETPE Ha HY/IEBOM [le/IeHUW LUKasIbl, & YPOBeHb B yPaBHUTENIbHOM CKNSHKE JO/MKEH 6bITb Ha OfHOM
rOpPU30HTaNM C YPOBHEM >XWAKOCTU B 6lOpeTKe. 3aTeM, MeHssi NOoXKeHWe KpaHa /5. rasoByl0 CMeCb
(avokeug yrnepoga+Kncnopog) 13 rason3smMepuTesibHON 6I0PeTKN MepeBOAAT B NOrNOTUTENb, CeAs 3a TeM,
yTo6bl B BEPXHEWN YacTu GIOPETKM He OCTasloCh Ny3bIPbKOB rasa. /3 mornotutens octaTtok CHoBa nepeka-
yMBalOT B OIOPeTKY. JTy ornepauuio NOBTOPSIOT ABaxX/bl. 3aTeM ycTaHaBnMBalOT KpaH 15 B NonoxeHue
MOJIHOTO Pa3beVHEHNSA Fa3013MepPUTESIbHON GIOPETKM C MOF/IOTUTENEM U N3MEPSIIOT 06beM rasa B GIOpeTKe.
[N 3TOro >XMAKOCTb B YPaBHUTENbHOM CKASHKE U M3MepuTeIbHOW 6lopeTKe ycTaHaaTuBaloT Ha OAHOM
YPOBHe, BbIEPXMBAOT B TeyeHne 1 MUH, 4Tobbl CTeKMa XWAKOCTb, OCTaBLUAACA Ha CTEeHKax 6lopeTKy,
nocrne 4ero, ypaBHsB TOUHO MEHUCKMW MO LUKase U3MePUTENbHON GIOPeTKK, onpeaenstoT 06bem NOroLLeH-
HOro AvoKcuaa Yrnepoga, MPOMOPLVOHa/bHbIV COAEPXKaHWI0 Yriepoja B aHa/M3MPyeMOM MaTepuase,
(PUKCUPYs COOTBETCTBYIOLLLEE fieNieHne LWKasbl. OQHOBPEMEHHO (DMKCUPYIOT TeMMepaTypy.

5.3.2 KOHTPONbHBIA OMbIT NPOBOAAT Yepe3 BCE CTaAuv aHaimsa. [ns 3aToro B IOJOYKY MOMELLAIT
nnaBeHb — OKCUJ Men B KONNYecTBe, NpesycMoTpeHHoM B 5.3.1, 1 fanee nocTynawT B COOTBETCTBUN C
5.3.1.

Mocne BbIMONMHEHUSI aHaNM3a GOPeTKY 0CBOGOXAAIOT OT rasa W roToBAT annapat fA1s CrefytoLLero
aHanusa no 5.2.2.

5.4 O6paboTKa pe3y/bTaToB M3MEpPeHUIA

MaccoByto fonto yrnepoga X. %, BbIYMCASAIOT N0 (hopMysie

Y. (A:BK

rfie A —OTCYeT MO LUKa/le 3BAMOMETPa NOC/e CXXMraHna npobbl. %
B —oTCcueT no LWwKane 3BLMOMETPA NOC/E CKUMaHUS KOHTPO/IbHOIO onbiTa. %\
K —nonpaBoyHbIlii KO3 ULMeHT na TemnepaTypy 1 AaBeHue;
T — Macca HaBeCKN aHan3mpyemon npobebl, T.
5.5 [onycTMmas MorpeLHoCcTb 3MepeHnii
5.5.1 PacxoxfieHue mMexay pesynbTatamvu U3MepeHuin 1 pesynbTataMmm aHanmsa (Npy SoBepuTeIbHON
BeposATHOCTM P = 0,95) He JO/HKHO MpeBbILATb 3HAUYEHNI, yKasaHHbIX B 4.5.1.
5.5.2 KOHTpOMb TOYHOCTMN Pesy/bTaToB aHaM3a NPOBOAAT MO CTaHAAPTHOMY 06pasLly BCOOTBETCTBUM
¢ TOCT 25086.

6 KynoHOMETPUYECKUIA MeTOof,

6.1 CpeacTBa M3MEPEHWA 1 BCNIOMOraTesibHble YCTPONCTBa

AHanusatop tuna AH-7560.

Meub Tpy6uaTaa Tuna Y C-7077.

Potametp no MOCT 13045.

Jlopouku thapoposble Ne 2 no FTOCT 9147. Mepef NPUMeHeHWEM NI0[40YKU NPOKA/IMBAOT B TOKe
Kucnopoga npv paboyeii Temnepatype B TedeHne 141 XpaHAT B aKcuKaTope. LLNng KpbIWKK 3KenKaTopa
He [I0/HKeH MOKPbIBaTbCA CMa3blBaloL MM BeLLEeCTBOM.

KptoUoK 13 »KapoCTolKoA HU3KOYrnepoancToin npoeonoku no MOCT 18143 gnameTpoM 3—5 MM,
ANnHol 600 MM,

TpybKa OorHeynopHas Myn/IMTO-KPeMHe3eMUCTasA, peKoMeHayemas UpMOin — U3roToBUTeNemM aHa-
nmzaropa.

Creknosara no OCT 10727.

TkaHb [Merpavosa Tuna ®Ir-25-3.

AcKapuT No AeicTBYOLLEMY HOPMATUBHOMY LOKYMEHTY.

MnaBeHb —OKCKf Mean MopoLLKoobpasHbii no MTOCT 16539. OKcMA Mean NpeaBapuTENbHO MpoKa-
NMBalOT B TOKe Kucsopoga npu temnepartype 1073 K B TeyeHne 6 4. B KayecTBe MiaBHA [OMYyCKaeTcs
NpYMeHeHNe 1 pyrvx MaTepuasoB, 06ecriednBatoLLUX MOSIHOe H3aTeyenne yriepofa U3 aHanM3npyemon
npo6bl. JlonyckaeTcs okuraHue npobbl 63 naasHA NpU YCA0BUM MOMHOMO U3BfIEHEHMS Yriepoja.

Kucnopog rasoobpasHblit no MOCT 5583.

3TaHoN (CNUPT 3TUOBbLIN) PEKTUNKOBAHHBIV TexHuyeckuin no MOCT 183(H).
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Kanua xnopug (kanuii xnopuctblid) no TOCT 4234.

Kannsa >xenesounanng (Kaiuii xxenesocmHepoaucTbiid) no FOCT 4207.

HaTpusa TeTpabopat (HaTpuin TeTpabopuokucnblin) no MOCT 4199.

CTpoHUuna xnopug (CTPOHLMIA XN0PUCTLIA) 6-BogHbIN no MTOCT 4140.

MapraHua (1V) okcmg no FOCT 4470.

["ocygapcTBeHHble cTaHAapTHbIe obpasubl no MOCT 8.315.

MornoTuTenbHbIli pacTeop: 50 r xnopuga kanma u 50 r xnopuga CTPOHLMSA pacTBopsioT B 1000 cm3
BOAbI 1 MepemMeLLnBaloT.

BcnomoratenbHbIii pacteop: 50 © xnopuga Kaavs, 50 r kenesoumaHHga Kanms u | r TeTpabopata
HaTpua pacTeopsaloT B 1000 cM' BOAbI U MepemMeLInBatoT.

6.2 TMopsAoK NOArOTOBKW K MPOBEAEHWIO U3MEPEHWIA

6.2.1 TMpoby oumnLLAIOT OT BOIMOXHbIX 3arps3HeHWiA. [1na 3Toro ee NPoMbIBalOT 3TaHO/IOM B 06beme
10cm' Ha 1T aHanM3Mpyemoi Mpobbl, 3aTeM BbICYLUMBAKOT 40 NOSHOMO yaasieHus 3TaHona. Mpu Heobxo-
OMMOCTM OUMLLEHHYIO aHAIM3NPYeMY0 NMPOo6Y XPaHAT B CTEKNSHHOW Tape.

6.2.2 MogroToBKy aHanun3atopa AH-7560 K paboTe OCyLLIECTBASAT B COOTBETCTBUM C UHCTPYKLMENA,
N3/10)KeHHOI B nacnopTe.

HarpesatoT neub o 1473—1573 K.

MpoBoAAT coefMHeHMe 3/1EMEHTOB Fa30BOro TpakTa v NojalT KMUCI0po4 B CUCTEMY. YCTaHaBIMBaOT
pacxog kucnopoga 0.6—0.7 gm'/MuH.

MpoBepsT repMeTUYHOCTL COEAUHEHWIA ra3oBOro TpakTa npuéopa nyTeM NepexaTusi pesviHOBOW
TPY6KM, COeAUHSIOLLEA Apoccenb € cocyaoM JaTumka. OnyckaHue MoniaBKa poTameTpa Ao yropa cBuge-
TeNbCTBYET O repPMETUYHOCTU CUCTEMBI.

[Mocne nNpoBepKU repMeTUYHOCTU CUCTEMbI BKIOYaloT aHanmsatop AH-7560. B TeueHue 30-40 mMuH
NPONCXOANT aBTOMATNYeCKoe yCcTaHOB/eHWe pH nornoTuTenbHOro pacteopa 4o 3HadveHus pH 10,5.

[Ona rpagynpoBkn aHanmsatopa AH-7560 mMcnonb3yloT rocyfapCTBeHHble CTaHAapTHble 06pasupbl,
6113KMe MO XMMNYECKOMY COCTaBy K aHanm3npyemoli npobe v aTtTecToBaHHble B cOOTBeTCTBUM ¢ TOCT
8.315.

B npovecce rpafiyMpoBK/ yUMTbIBAIOT NOKa3aHUSA, NoslyYeHHble B pe3ysibTaTe NPoBejeHns KOHTPOSb-
HOro onbITa.

6.3 MopsiAoOK NPoBeAeHUst N3MepPEHUIA

6.3.1 HaBecky TuTaHa maccoi 0.5 r (npu maccoBoii gone yrnepoga go 0,1 %) wam 0,25 r (npwn
MaccoBoii gone yrnepoga cbiwe 0,1 %) nomeluatoT B haphopoBYHO /I040UKY CI0EM UM MOKPbIBAOT PaBHO-
MEPHbIM C/I0EM OKCMAa Meau B OTHOLIeHMM 1:2 no macce. AHanu3npyemyto npody v OKCUA Mean B3BeLUU-
BalOT Ha NlabopaTopHbIX Becax C MorpeLlHOCTbIO B3BelMBaHMA He 6osee 0,001 .

J1of04KY C HaBeCKOW TuUTaHa M MnaBHeM MOMELLAT B pabouyto 30HY TPy6KWM, KOTOPYH 6bICTPO
3aKpbIBAOT MeTa//IMYECKMM 3aTBOPOM, H&KMMAKT Ha KHOMKY «COPOC» M yCcTaHaB/IMBAKOT MNoKasaHue
WHANKATOPHOr0 LUGPoBOro Tabno Ha «Hy/nb*. CXUralT HaBeCcKy TWTaHa C NiaBHeM Mpu Temnepatype
1473—1573 K. B npouecce OKUraHnss HaBecKM TUTaHa C NiaBHeEM Ha LMKMPOBOM Tabso OCyLLeCTBASAETCA
HempepbIBHbIV OTCYET NOKasaHuil. [lonyckaeTcs npoBefeHWe aHanusa 6e3 NpuMeHeHWs nnaBHA (Npuw
pasHoriacuy B OLEHKE KauecTBa aHa/In3 NPOBOAAT C NPUMEHEHVEM MN1aBHS).

AHaNN3 CHUMNTAIOT 3aKOHYEHHbIM, eC/IN LM(POBbIE NOKa3aHUA Tabso He U3MEHAIOTCA B TedeHne 1 MuH
WM U3MEHSIOTCA Ha 3HadeHue X0M0CTOoro cyeta npubopa.

6.3.2 KOHTPO/bHbIA OMNbIT MPOBOAAT Yepe3 BCe CTaguu aHanmsa. s 3TOro B I0AOYKY MOMeLlatoT
nna.eHb (OKCUA Men) B KONUYeCTBe, NpeLyCMOTPEHHOM B 4.3, 1 fanee NOCTyNaroT B COOTBETCTBMM C 6.3.1.

Mpy HeycTOMUMBOM 3HAYEHMU KOHTPOJILHOFO OMbITA €ro MOBTOPSOT B TeYeHUe CMeHbl OAWH-ABa
pasa. CpefHee 3Ha4YeHMe pe3ynbTara KOHTPOIbHOr0 OMbITa He LO/IKHO MPeBbILaTh 3HaUeHW A0MYCKaeMblIX
PacxoXAeHUI ANs aHanM3MpyeMoi nNpobbl, NPYBeAeHHbIX B Tabnuue 2.

6.4 O6paboTKa pe3ynbLTATOB M3MepeHUiA

MaccoByto gonto yrnepoga X. %, BbIMUCAAOT MO opmysie

T, (/1-4) -

rfe /u, — Macca HaBecKu, Mo KOTOPOi OTrpagympoBaH npuéop, T;
A — nokasaHvie UmdpoBoro Tabno Npubopa, NoslyHeHHoe B pe3y/bTaTe OKUFaHUS HaBeCKW FUTaHa, %:
JNIx—cpefHee apuMeTMUECKOe 3HaYeHMe NokasaHuii undgposoro Tabno npubopa, NoNyyYeHHOe B
pesynbTaTe CKUFaHUS MNaBHSA NPU NPOBEAEHUN KOHTPOJIbHbIX OMbITOB. %6
T — macca aHa/IM3MpyeMoil HaBeCcKu npobsbl, T.
Mpu ncnonb3oBaHUK aHanM3aTopa B KOMMJIEKTe C aBTOMaTUYeCKMMU BecaMun hopmyna npuobpeTaeT
BUA
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V=N-Nx ()

6.5 [onycTumasi NorpelHoCTb M3MepeHWit
6.5.1 PacxoxaeHne mexay pesynbTaTtamym U3MepeHnid u pesynbTataMmu aHanmsa (Mpuv oBepuUTebHOM
BeposiTHOoCTU P = 0,95) He [O/MKHO MpeBbillaTh 3HAYEHWI, YKa3aHHbIX B Tabnuue 2.

Tabnuya 2
. R Aonyckaemoe pacxoxpenne fonyckaemoe pacxoxXpjeHue Mpepen HCHpewwnocTyn
M accoBas Aonga ylicpo.ia peﬁyﬂbTHaaTMSEI:]Z[;?AﬂmﬂSﬂbHMX Pe3ynbTaToOB aHanU3a M3MepeHvll7l n
Ot 0.003 go 0.010 BK/kOM. 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 . 0200 * 0,020 0,030 0.024
6.5.2 KOHTpONb TOYHOCTYM pe3ynbTaToB aHasm3a NPoBoAAT M0 cTaHAAPTHOMY 06pasLyy B COOTBETCTBUM

¢ FOCT 25086.
JonyckaeTca NpoBOAMTb KOHTPO/Ib TOMHOCTM pe3y/bTaToB aHa/iM3a Mo MeTody J06aBOK B COOTBET-
ctBum ¢ TOCT 25086.

7 MeToj MHAYKUNOHHOIO Harpesa

7.1 CpefcTsa M3MeEPeHWn 1 BCMIOMOraTe/ibHble YCTPOMCTBa

Mpr6op-aHanM3aTop, OCHALLEHHbIA MeYblo MHAYKLMOHHOMO Harpesa, Meybio KaTaMTUYecKoro f0-
XUraHMsa oKcuaa yrnepoga ao anokcmaa yrnepoga n MK gatunkom (IR-12 «LECO») nam aHanormyHbIMm.

Twurnaum, pekoMeHayeMble (hMPMON—3roTOBUTENIEM MPUBOPA, UM aHaOrMUHbIe TUFW U3 KBapLa nm
OKCMAa LUMPKOHUSA BbICOTOM 25 MM U Hapy>HbIM AnaMeTpom 25 MMm.

Mefb MeTannyeckas (CTpy)KKa TOMLWKUHOK He 6onee 0,5 mm) no FOCT 859.

3TaHoN (CNUPT 3TUMOBbLIN) PeKTUNKOBAHHBIV TexHuyeckuin no MOCT 18300.

["ocypapcTBevHble cTaHAapTHbIe o6pasHbl no TOCT 8.315.

7.2 TopsfoK MOArOTOBKM K MPOBEAEHWIO M3MEPEHWI

7.2.1 AHanusupyemyto npoby B BUAe CTPY>XKU UM KOMMAKTHOro o6pastia ounLLaloT 0T BO3MOXHbIX
3arpsisHeHMin. 1TA 3Toro Npoby NpombIBalOT 3TaHOMOM K3 pacdeTa 10 cM* aTaHona Ha | r npobbl 1 cyiat
npu TemnepaTtype, He Mpesbiwatoweli 313 K. Ao nonHoro yganeHus ataHona. pu HeobxoanmocTu
OYVLLEHHbIe NPOObI XPaHAT B CTEK/IIHHON Tape.

7.2.2 MegHytl0 CTPY)XXKy Mepef MCNosb30BaHMEM O4MLLAOT yKasaHHbIM B 7.2.1 cnoco6om. [Mpwu
HEoOX0AMMOCTN MeLHYH CTPYXKKY XPaHAT B CTEK/ISHHON Tape.

7.2.3 Tvurnun nepeg Mcnonb3oBaHWEM 00XMUraoT B MydenbHo neun npu 1273 K B TeueHme 4 4y, Bee
onepauuu ¢ NPOKasIEHHbIMWU TUTIAMMW OCYLLIECTBAAIOT TO/ILKO C MUCMO/b30BaHMEM YMUCTOMO MUHLIETA.

7.2.4 TlofroToBKy K paboTe M BK/HOYEHME aHa/IM3aTopa BbINOMHAIOT COrf1aCHO MHCTPYKUMK MO
3KcnnyaTauuu.

B kauecTBe paboyero rasa Ucnosb3ytoT KUCIOPOA.

7.3 TlopsigoK NpoBeEHUST U3MEPEHWIA

7.3.1 YctaHaBnuBalOT nepeknoyaTens «Function Select» Ha npubope B nonoxeHue «Calibrate*.
KomneHcaTop Beca ycTaHaBNMBAKT Ha feneHue «1.0 Low™*.

OT6MpatoT HaBEeCKY MeLHOW CTPY>KKU Maccoi 1 r, HaxaTueM KHOMKU «Enter* BBOAAT NOKasaHWUs
BECOB B pacyeTHOe YCTPOWCTBO aHa/m3aTopa.

MomeLlaT CTPYXKKY Ha AHO TUFAS, a TUre/lb BHYTPb KBapLIEBOr0 pPeakTopa B LEHTPasIbHON 30He
MHAyKTOopa. CXKuratoT HaBecKy Meau, Mocne 4ero perynsatopom «Blank Aju&t* ycTtaHaBnmsaloT Ha Tabno
HyU. O YTOUHEHUS] HaCcTPOKM Mprbopa NOBTOPSHOT KOHTPOJIbHLIA OMbIT.

7.3.2 'pagyvpoBKy npubopa NpPoBOAAT MO CTaHAAPTHbIM obpasuam, 6M3KUM M0 XMMUYECKOMY
COCTaBY M COfEepXaHuio yrnepofa K aHanusmpyembiM obpasuam WM aTTeCTOBaHHbIM B COOTBETCTBUM C
FOCT 8.315.

OT6upaloT HaBecKy CTaHgapTHOro o6bpasHa Maccod 1,0 r v HaxaTueM KHOMKW «Enter* BBOAAT
noKasaHusl BeCOB B pacyeTHOe YCTPOWCTBO aHanm3aTopa. Mpoby nepeBOAAT B TUreflb, MOKPbIBAKT PaBHO-
MEPHbIM C/I0eM MefHOM CTPYXKM, B3ATOM B OTHOWeHUN 11 K HaBecke cTaHAapTHOro obpasua.

3aTeM TUresb HAKPbIBAOT KPbILLIKO/ 1 MOMELLIAOT BHYTPb KBapLIEBOro peakTopa B LieHTpasibHOl 30He
MHAyKTOopa. CXuralT npoby n MNPOBOAAT PerynvMpoBky npubopa [0 MOSABMEHUS Ha Tabsio 3HaveHus.
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COOTBETCTBYIOLLIEr0 aTTeCTOBAHHOMY COfepXXaHwto yrnepofa B CTaHAapTHOM ob6pasue. [Ana yTouHeHWs
rpagyvpoBKMN CKUraloT HaBeCKY CTaHAapTHOro obpasua elle pas.

7.3.3 YcTaHaBNMBaKOT nepektoyaTenb «Function Select» B nonoxeHne «Operate*. OT6MpalOT HaBeCKy
aHanmsnpyemoro obpasua 1,0 r, HaxXaTMeM KHONKKU «Enter* BBOAAT MOKas3aHWs BECOB B pacHeTHOe YCTPOiA-
CTBO aHanm3atopa. Mpoby NepeBOAAT B KepaMUYECKUIA TUrefb, NOKPbIBAIOT PaBHOMEPHbLIM C/I0eM MeLHOM
CTPYXXKW, B3ATOM B OTHOWeHUN 11 K npobe.

HakpblBatoT TUreNb KPbILWKOM M MOMeLIal0T BHYTPb KBapLEBOro peakTopa B LIEHTPasIbHOW 30He
VHAYKTOpa. CXUraloT aHannsnpyemyo npoby U perucTpupyroT pesysibTar aHanmsa B NPOoLeHTax Ha Tabno.

7.4 O6paboTKa pe3ynbTaTOB M3MEPEHWIA

O6paboTKa pe3ynbTAaTOB M3MEPEHUI MPOU3BOAMTCS NMPUBOPOM aBTOMaTMYecKu. PesynbTaT aHansa B
NpoLLeHTax BbICBeYMBaETCA Ha Tabno.

7.5 [onycTMmasi MOrpeLiHoCTb N3MepeHnii

751 PacxoxaeHne mexay pesynbtatamv U3MepeHWidA 1 pesynbTataMmun aHanusa (Mpu 4oBepuTebHOM
BepPOATHOCTM P = 0,95) He AO/MKHO NPEBbILWATb 3HAYEHWUIA, yKasaHHbIX B Tabnmue 3.

Ta6bnnuya 3

[Joryckaemoe pacxowgeHve  Joryckaemoe pacxoxaeHve Mpeen LLHOCTU

MecooHam ya NVeXIY MBTLLEMA HO/pewl
AT YR rapanrengi{(mwepemm alpgnyvsa veveper#t /1
Oi 0.0030 fo 0.0100 BkstOu. 0.0010 0.0015 0.0012
Ce. 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 KOHTpPO/Ib TOYHOCTU pe3ynbTaToB aHaNM3a NPoBOAAT MO CTaHAapTHOMY 06pasLly BCOOTBETCTBMU

¢ TOCT 25086.

8 TpeboBaHusA K KBaMpuKaLum

K BbIMOMHEHUIO aHaNn3a LOMYCKaeTCA XUMUK-aHATMTUK KBaJ'II/I(*JI/IKaLl,I/II/I He HWXe 4-ro paspsja.
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