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MEXTOCYAAPCTEBEHHT GBI CTAHIAPT

TUTAH I'VBYATHIN
MeTonn! onpeneneHus yriaeposa

Sponge titanium.
Methods for determination of carbon

Hara ssegenns 2000—07—01

1 ObaacThr npuMeHeHns

HacTosiiuuit cTaHIapT yCTAHABJIMBAST METOLBl OIpEedeJeHUst yrjepona B ry04aroM TUTaHE I10
I'OCT 17746. xpomartorpadudeckuit MeTox (mpu MaccoBoit noje yrrepona ot 0,001 % mo 0,15 %),
ra3oo6beMHBIN MeTo (NpU MaccoBoii noje yriaepoaa ot 0,01 % no 0,15 %), KyToHOMETPpHYECKUH METOT
(npu Maccosoit noxe yoiepona ot 0,003 % no 0,2 %) 1 MeTOx WHAYKIMOHHOrO HarpeBa ([Ipy MacCOBOA
none yrnepona ot 0,003 % no 0,2 %).

XpomarorpadbuyecKuit MeTOl ONpeeieHHs YIIepoJa B ryG4aToM TUTAHE OCHOBaH HA CXKUTAaHHUM THTaHA
B TOKE KMCJIOpOAa C HOCJEOYIOLEd OYMCTKON 00pasyioleicsi ra3oBoil cMeCH OT MEILAIOIIMX ITpuMeceit 1
XpoMaTorpaduyeckoM pazieNieHuy IMOKCHAA YIiepola ¥ KHMCIOpoAa ¢ IOMOIIbIO TBeproro copbexra. s
U3MEPEHUS KOJMYECTBA AMOKCHIAA YIJIEpoda HCIONB3YIOT HETEKTOp, PerHMCTPHPYIOLIMI TETUIOMPOBOIHOCTD
AHATM3HPYEMON CMECH ¥ WHEPTHOTO Ta3a, B COYETAHUM C CAMOIIMLIYIIIUM TTOTEHLIHOMETPOM.

T'a3000beMHBI METO OCHOBAH Ha CXWIraHWM HABECKM THTAHA B TOKE KHCJIOPOAA MPU TEMIIEpaType
15231573 K ¢ nocnenyonuM monIOIIeHHEM 06pa3oBaBLIeroca JUOKCHIA YIepoia paCTBOPOM THMIPOK-
cuna Kamust. ComepxaHHe YTAEpofa ONPEAeSIOT 10 Pa3HOCTH MEXAY [ePBOHAYAIBHBIM OGBHEMOM M
00bEMOM I'a30B, MTOJYYEHHBIM ITOCIIE ITOIJIOMICHUS JUOKCHIA YIJIEpOAa PaCTBOPOM TMIPOKCHAA KaJIus.

KynoHoMeTpryecKUit MeTO OCHOBAH Ha CXKUIAHMM HABECKHM THTAHA B TOKE KHCIopona ¢ o6pa3oBa-
HUEeM IMOKCHAA YIJIEPOAA, COACPKAHME KOTOPOro ONPEASIIOT KyIOHOMETPHYECKHM METOAOM.

MeTon MHAYKIMOHHONO HarpeBa OCHOBAaH HAa CXWIaHWM HAaBeCKM TUTaHa B TOKe Kucjiopoaa ¢
00pa3oBaHUEM JMOKCHIA YINIEpONa, CONEPXAHME KOTOPOTO ONPEACIBIIOT C MOMOLUBIO JAaTYHKA, MOTonia-
IOLIero U3My4eHue B MHOpaKpacHoil o6nacTu crekrpa.

2 HopMaTtHBHBbIE CCHUIKH

B HacrosueM craHIapTe KCIIONB30BAHEI CCUIKM Ha CleNyIOIHe CTaHIAPThL:

TOCT 8.315—97 T'ocymapctBeHHas cucTeMa obecriedeHUst eAMHCTBA U3MepeHmit. CtaHmapTHele obpas-
ubl. OCHOBHBIE MTOJIOXEHMS, MOPSIOK Pa3paboTKy, aTTECTALMH, YTBEPXKACHUS, PETHCTPALUN U IIPUMEHEHUs

T'OCT 450—77 Kansuuit xioprcTeIil TexHudeckuit. TexHudeckue ycaoBus

T'OCT 859—78 Mens. Mapku

FOCT 3776—78 Xpoma (VI) oxeun. Texuuueckue yciaoBus

T'OCT 4140—74 CrpoHLMIt XJIOPUCThIA 6-BONHBIA. TexHYecKHe yCIOBUS

I'OCT 4199—76 Harpuit TerpaGopHokucabii 10-sonHsiil. TexuuuecKue ycrnoBus

I'OCT 4204—77 Kucnora cepHas. TexHuyeckue yCIOBUS

T'OCT 4207—75 Kanwmit Xene3ucToCHHEpOAUCTHIIN 3-BomHbIN. TeXxHuyeckre yciaoBUs

T'OCT 4232—74 Kaymit onucterit. TexHHYecKue yclioBUs

TOCT 4233—77 Harpuii xnopucthiii. TeXHHYECKHE YCIOBHS

T'OCT 4234—77 Kanuit x1opHcThiil. TexHUYeCKUe YCIOBUS

T'OCT 4470—79 Maprauna (IV) okuck. Texuuueckue ycaoBust

T'OCT 5583—78 (MCO 2046—73) Kucmropon razoo0pa3HbIi TEXHUYECKUN U MEOULMHCKMH. TexHu-
YECKUE YCIIOBUS

W3znanne opuunanbsroe
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FOCT 8074—82 Mukpockornbl HHCTpYMEHTaNbHEIE. THIBI, OCHOBHBIE [IApaMeTPhl M pa3Mepsl. Tex-
HUYECKHe TpeboBaHHA

I'OCT 9147—80 IMocyna u oGopynosanue naboparopHsle dapdoponsie. TexHuueCKHUE YCIOBUS

T'OCT 9293—74 (MCO 2435—73) A30T ra30006pa3Hblit U Xuikuit. TEXHHYECKHE YCIOBUsA

TOCT 10727—91 Hurtu crexigsHHbIE OHOHAIpaBlieHHbIE. TeXHUYECKHUE YCIIOBUS

T'OCT 13045—81 Poramerpbl. O611Me TEXHUYECKHE YCIOBUA

TOCT 16539—79 Menu (II) okcua. TexHuyeckue ycioBus

I'OCT 17746—96 Turan ryGuarbiii. TexHuyecKre YCIOBUS

T'OCT 18143—72 TIpoBosoKa M3 BBICOKOJEIMPOBAHHON KOPPO3MOHHO-CTOMKOW M XKapoCTOUKOM
cram. TexHuyeckue yciaoBus

T'OCT 18300—87 Cnupt 3THIOBBI peKTUDHUKOBAHHBI TeXHU4YEeCKUl. TexHuyeckue ycioBus

T'OCT 20490—75 Kanuit MapraHiioBOKMCIHbIA. TeXHUYECKHe YCIOBUS

I'OCT 23780—96 Twurtau ry6yateiii. Meronst otGopa ¥ MoArOTOBKM Mpos

T'OCT 24363—80 Kanus runpookuchk. Texuuueckue ycnosus

TOCT 25086—87 IlBerHnie MeTaUIB M MX cruiaBbl. OOlMe TpeboBaHUs K MEeTONaM aHaiIM3a

3 O6mue TpeboBanms

3.1 O6mue TpeboBaumst K MeTonaM aHanusa — no F'OCT 25086.
3.2 Ot6op u noaroroBky npo6 nposoust no F'OCT 23780.
3.3 MaccoByio 0Ji10 YIVIepoa OIMpenessioT Mo IBYM HABECKaM.

4 Xpomarorpaduueckuii MeTox

4.1 Cpencrsa n3Mepensii B BCOOMOTaTeJabHbIE YCTPOHCTBA

YcTraHoBKa AT OTIpeielieHus] CoepXaHUs yriepoia (PUCYHOK 1) COCTOUT U3 CIIEMYIOLIHX 3MEMEHTOB:
GaJ/UIOHa ¢ KKCIOpoIoM I, CHaGXeHHOro peNyKLIMOHHBIM BEHTHJIEM; APOCCENS 2; DJIEKTPOIIEYH COTIPOTUB-
nenust 3, obecneyuBaoulei Temmeparypy He Huxe 1573 K; Tepmonaps! IoiaTHHO-IUIATUHHOPONOMEBOU 4;
noreHUMoMeTpa asekrporHoro 5 tiia KCII-4, obecneunBaioliero peryiipoBaHue 3aJJlaHHbIX TEMITEpaTyp
C TOYHOCTBIO 5 %; Tpy6oK dhapdopoBbIX HEerNa3ypoBaHHBIX 6 ¥ 6 ' IHHOMN 750 MM, BHYTpEHHUM AuaMeT-
pom 18—20 MM (KOHUBI TPYOOK JOJDKHEI BLICTYIIATh U3 ITeYd He MeHee YeM Ha 160 MM ¢ KaXmIoi CTOPOHBI
Y repeld NMPUMEHEHHUEM TPYOKU HOJLXHBI OBITH MpoKajieHbl npu Temmneparype 1573 K mo Bceit miune);
sogoueK ¢apdopoBbIX 7 (eped IpUMEHEHUEM JIOM0YKH SO/DKHBI ObITh MPOKAIEHBI B TOKE KUCI0pOIa IpH
TemirepaType 1573 K B TeueHHe yaca, IPOKAJEHHbIE JOTOYKM XPAaHAT B IKCHKATOpe, LLIMG KPHIIKK
9KCUKATOpa He CMa3bIBAIOT ¢Ma3Kol); TpaHcdopmaropa & Tuna PHO-250-5; ckiusiHok TuiueHko 9, samon-
HEHHBIX AHIMIPOHOM M ackaputoM; TpyOKu U-oOpasHoit KBaplieBoi 10, 3amoJMHEHHOH LieonuToM SA;
crakaHa gapdoposoro 11; Tpydoxu U-o6pasHoit Meraiummdaeckoit 12; tepmoca 13; XJopKaabLMeBoit TpyOKu
14, 3anonHeHHOM HOAMIOOM Kalus C BaTOi; KpaHa TpexXojoBoro I5; KOHUEeHTpaTopa 6, 3anmoMHeHHOro
LeoNUTOM SA; anekrponeun tpyouaroit /7 Tuma MA-C, oGecrieynBaroniein remuepatypy He Huxe 800 K;
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aBTOTpaHcdopmaropa naboparopHore {8 tuma JIATP IM; xpomarorpada 19 (mopor 4yBCTBUTEHLHOCTH
JETeKTOpa 110 TEeTUIONPOBOAHOCTH He npesbiuiaeT 1-10~4 Mr/cm® npy Mcnonb30BaHMM B KAYeCTBE ra3a-Ho-
cutens reaust, 1-1073 mMr/cm® — nipy MCONBb30BaHMK a30Ta), BIJTIOYAIOLIETO: KpaH-103aTop 20, KOJIOHKY
xpomarorpaduyeckyto 2/, moTeHUUOMETp caMmonuiuyumit 23 1 xatapoMerp 22; Oa/uioHa ¢ rejaueM 24,
CHa0XEeHHOro peXyKLIHOHHBIM BEHTWIEM.

Muxkpockon otcyerssiid Tuma MITB-2 o 'OCT 8074.

CexyHaoMep, Kjacc 3, lieHa JeieHHst CeKyHIHol mkanel 0,2 ¢ o AeicTBYOIIEMY HOPMATUBHOMY
JIOKYMEHTY.

Kpio4ok U3 XapocToiikoit Hu3Koyriepomuctoil nposoioku o 'OCT 18143 miuHoit 600 MM, nua-
MeTpoM 3—35 MM.

TpyOxa NOJIMBUHWIXIOPUAHAS [0 NEHCTBYIOLIEMY HOPMAaTUBHOMY HOKYMEHTY.

Tpy6ka BakyyMHasl 110 ACHCTBYIOIEMY HOPMAaTUBHOMY JTOKYMEHTY.

Kucnopon razoo6pasustii no F'OCT 5583.

I'ennit ra3o00pasHblil OUMILEHHBIH Mapky b 1o AeicTByIOlleMy HOPMATHBHOMY AOKYMEHTY.

Kamusa iomun (xanuit fogucrsiit) mo 'OCT 4232.

Maruus nepxiopar (AaHTUIPOH) 110 AEHCTBYIOIIEMY HOPMAaTUBHOMY JIOKYMEHTY.

ACKAapHT IO JIEHCTBYIOHIEMY HOPMaTHBHOMY NOKYMEHTY.

Asor xuakuit mo T'OCT 9293.

Heonut tumna 5A (CaA).

OTaHoN (CIUPT 3TIWIOBhIH) pekTHdUKoBaHHBIN TexHUYeckuit o T'OCT 18300.

Monuncop6-1 (bpaxuuu 0,25—0,5 MM) 10 NeiCTBYIOINEMY HOPMATHBHOMY NOKYMEHTY.

ITnaBeHp — okcun Meau nopoiukoo6pasubit o F'OCT 16539.

Oxcua Menu TipeBapyTe/IbHO MPOKAJTHBAIOT B TOKE KHCopoaa mpu teMreparype 1073 K x reueHue
6 4. B ka4yecTBe IUTaBHEHl MOXHO NMPUMEHSATh M APYIHE MAaTepHalbl, 0GecIeYuBalOUIne MAKCUMANBHOE
U3BJICYEHNE YIIIEpola U3 aHANU3MpyeMoil Npoobl. MaccoBas noJisi yriepola B [UIaBHE HE HOJDKHA TIpeBLI-
wats 0,002 %; monyckaercs cxXHraHue rpotbl 6e3 IIaBHS NP YCIOBUM IOJHOIO U3BJIEYEHMs YIJiEpoaa.

T'ocynapcrBeHHbIe cTaHmaptHble oopasiibi o 'OCT 8.315.

4.2 Tlopsaok mOArOTOBKH K NMPOBENEHHUIO H3MEPEHHii

4.2.1 TIpoOy OYHILAIOT OT BO3MOXHBIX 3arpsisHeHuid. JIjis aToro ee MpoMpIBaOT 3TAHOJIOM U3 PacyeTa
10 cMm® Ha | T aHanM3MpyeMoit MpoOsl, 3aTeM BBHICYIHMBAIOT N0 MOJHOTO YiaJeHHs aTaHona. Ilpu Heobxo-
IVMOCTH OYUIIEHHYIO aHAJIM3UPYEMYIO ITpo0Y XpaHAT B CTEKIISIHHOM Tape.

4.2.2 Tlepen HavasoM paboThl YCTAHOBKY IPUBOAST B paboyee COCTOSTHHE: XpOMaTorpaduyeckyio
KoJOHKY 21 mmuHo#t 3 M 3amonHAT nonucopboM-1; koHueHrparop 16 (U-obpasHas TpyOGKa UIHMHOM
180 MM, BHYTPEHHMM AUAMETPOM 3 MM) 3aMOJHAIOT LieoauToM SA (B Kommmyectse 0,3—0,4 r); dapdoposyto
TPYOKY 6, CIYXAIIYIO ISl OYMCTKU KUCIOPOA, 3aIOIHAIOT KBapleBoil Hacankoi; ckKiIAHKHM TuineHko 9
34rI0JIHSIOT COOTBETCTBEHHO IIEPXJIOPATOM MArHusa M ackaputoM; U-oOpasHyio TpyOky J0 3amojIHsIoT
ueonuToM SA M nomewaroT B cocyl 1] co npaoM; U-obpasHyto TpyOKy 12 momeruaiot B cocyn 13 Han
XUIKUM a30TOM; XJIOPKATbLUEBYIO TPYOKY /4 3aITONHSIOT HOMMIOM KaJus C BaTOl.

3areM Bce 4acTU YCTAHOBKH TUIOTHO COERMHSIOT APYT € IPYrOM BCTBIK ¢ ITOMOILBIO BAKYYMHBIX WX
IMTOJIUBUHWIXJIOPUIHBIX TPYOOK.

TTopwiroueHue xpomarorpacda U 3JIEKTPOIIeyeil K CeTH M BBIXOL MX Ha paboyuil peskuM BBITOIHSIIOT
IIpY [apaMeTpax: TeMnepatypa cxuranug 1523—1573 K; remneparypa konueHTpuposanus 273 K; remre-
parypa pecopbuuu 753 K; teMneparypa xpomarorpaduyeckoro paszaenenus 373 K; Toxk MocTa JeTeKTOpa
(mnst xpomarorpada «I1set-4») 250 MKA; pacxof Kuciopona u reiust (cMech) — 60 oM /MuH.

INoce Toro Kak ycraHoBKa coOpaHa, IPOBEPSIIOT ee Ha TePMETUYHOCTD.

4.2.3 Jlns npoBedeHUsT KOHTPOJIHLHOTO OMBITA KpaH-no3atop 20 yCTaHABIMBAIOT B monxoxenue 1. C
ITOMOILBIO TPEXXONOBOIO KpaHa IS5 COCNUHSIOT KOHIIEHTpaTop /6 ¢ aHAINTHYECKOM YACThIO YCTAHOBKH.
3areM norpyXaioT KOHLIEHTPATop B cocyl co baoM /1. [ToAroTOBIEHHYIO JIONOUKY C TUTaBHEM IIOMELLAIOT
B HauboJee HArpeTyIO 9acTb TPYOKU U KOHUECHTPUPYIOT AMOKCHUI yIiiepoaa B TedeHue 10 MuH.

ITocne KOHLEHTPHUPOBAHUA OTCOENVHSIIOT KOHLIEHTPATOp OT aHATUTHYECKOM YacTH YCTaHOBKH U
YCTaHaBIMBAIOT €ro B reub /7, Harperyio mo temmeparypsl 753 K. KpaH-103atop MepexiiioyaT B I10Jo-
xeHue 2. Bximouaor noreHuHoMeTp 23.

IMoce perucTpamy MUKOB OCTATOYHOIO KUCIOPOAA U JMOKCHAA YIVIEPOAd [TOTEHIMOMETD BBLIKJIIOYAIOT.

4.3 Tlopanox mposeneHust n3MepeHui

KpaH-103aT0op ycTaHABAMBAIOT B MNonoxeHue 1. C MmoMoLIbIO TPeXX0JOBOro KpaHa COeNMHSIOT aHa-
JTUTUYECKYIO YACTh YCTAHOBKHM C KOHUEHTPATOPOM, 3aTeM ITOrpyXKaloT KOHLIEHTPATOP B COCY CO JIBIOM.

Ha gre nopoyku noMelnaoT HaBecKy TUTaHa Maccoit 0,5—1,0 r, OKpBIBAIOT CJIOEM IUIABHSI — OKCHAA
MeIy B OTHOWEHMH 1:4 M ycraHaBIMBAIOT B Haubosiee HarpeTyio YacTh ¢apdopoBoit Tpyoku. (CxuraHue

TUT@HA MOXHO IIPOBOAWTE U 6€3 IUIABHS, HO B TakoM cJiydae HeoOXOIMMO IIPOBOAMTH IIPOLECC IIpH
TeMieparype Boiie 1573 K).
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Jlanee aHalN3 MPOBOIAT B TOM X€ MOPSIKE, KaK yKa3aHo B 4.2.3.
4.4 O6paboTKa pe3yabTaToB H3MEpeHMt
Maccosyio gonio ymepona X, %, BerucisioT 1o dopmyne

_(S,—Sy)mml
X‘—‘(SJ—S,)% ; (1)

e Sy — nnozmam, MUKA, COOTBETCTBYIOLLASI CONEPXAHUIO AMOKCHAA YTJIepona B aHAJIM3UpYyeMoii rpobe,
MM?;
S, — IUIOLIANb IIHKA, COOTBETCTBYIOIIAs COMEPXAHUIO JMOKCHIA YIIEPOAA B KOHTPONEHOM OIbITE, MM?;
m — MaccoBast KOsl YIJIepoZia B CTAaHZApTHOM obpasue, %;
m, — Macca HaBeCKd CTaHAapTHOro obpasua, T;
S5 — IUTOILANb [TMKA, COOTBETCTBYIONIAsH CONEPXAHUIO TUOKCHIA YIIEpOaA B CTAHNAPTHOM o6pasiie, MM,
m, — Macca HaBeCKU aHAJIM3UPyeMOW 1podbl, I.
4.5 JlomycTrMas GOrpemHOCTh K3MepeHui
4.5.1 PacxoxmeHue MEXIy pe3y/lbTaTaMU N3MEPEHMIA U Pe3y/ibTaTAMU aHAIN3a (1IPK KOBEPUTESIbHON
BepositHocTH P = (,95) He KOJDKHO MpeBbIlIaTh 3HAYEHUI, yKa3aHHBIX B Tabuuie 1.

TaGauua 1

Honyckaemoe pacxoxachue | JlomyckaeMoe pacxoxieHue Tlpenen MorpeHOCTH
MaccoBast 1ol yIiepoza MeXIy pe3yibTaTaMH MEXIY pe3y/sTaTaMu PC“3M epgzﬁ A

NAapaVIENbHbIX U3MEPECHHIA aHa/M3a

Ot 0,0010 o 0,0030 Bxmioy. 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 Pe3yALTATOB aHANM32 TPOBOIST ITO CTAHHAPTHOMY 00pasIy B COOTBETCTBUH
¢ TOCT 25086.

Jlonyckaercst NPOBOAKWTE KOHTPO/Ib TOYHOCTH PE3YJIBTATOB aHAIM3A [10 METOIY J0OAaBOK B COOTBET-
cteuu ¢ FOCT 25086.

5 T'azoo0beMHbBI MeTOX

5.1 Cpencrsa 3MepeHHil 1 BCIIOMOTaTeJIbHbIE YCTPOMCTBA

VYcranoBka [yisl onpeiesieHUsl COAEPXKaHHS yriepona (PUCYHOK 2) COCTOUT U3 OajioHa ¢ KHCIOPOAOM
1, cHaGXeHHOTO PEMYKLIMOHHBIM BEHTWIEM; CKISHKM THIIEHKO 2, cofiepXallieil pacTBOp MepMaHTraHaTa
Kaausi MaccoBoil KoHueHTpaumu 40 r/aM* B pacTBope TMAPOKCHAA KAlMsl MACCOBOM KOHIIEHTpAIUM
400 r/nm?%; ckistaky Tuinenko 3, coaepxaulei cepayio kuciory; U-o6pasHoil TpyOKu 4, 3aroNHEHHOM B
NMepBoil MoNoBMHE (MO XOMy KMCIOPOJA) HATPOHHOUM H3BECTHIO, @ BO BTOPON — XJIOPHAOM KaIblWs;
U-06pasHoii Tpy6Ku 5, HAMONHEHHON HA 2/; aCKADHTOM U Ha !/; XJIODHIOM KabLMs; SMEKTPOIEYH 6 C
CWJINTOBBIMHM HArpeBaTeIAMH U PEryIsiTOpOM HANpSIKEHHS 7. TEPMOIAPHl IUIATMHO-TUIATHHOPOXUEBOH &,
tepMoperyJiitopa 9; Tpyoku cdapdopoBoit HernasyposanHoi 10 mmHoi 750 MM, BHYTPEHHHM QHAMETPOM
18—20 MM (KOHILIBI TPYOKM JNOJXHB! BBICTYIIaTh W3 MeYM HA MeHee YeM Ha 160 MM ¢ KaXIoil CTOPOHBI H
nepes MpUMeHeHueM TPYOKY HOKHbI ObITh MpoxkaneHsl pu TeMirepatrype 1573 K o Beeil IiMHe); CKIISHKH
11, copepxalleit XxpoMOBYIO CMECh; TPYOKH /2, 3aN0JIHEHHO# CTEK/ISTHHOM BaTOM; CKIITHKY 13, copepXaieit
pacTBop Hoamia Kajausi MaccoBoil KoHientpauuu 100 r/mm?3; rasoananusatopa I'OY, BKIIOYAIOILETO 3Me-
€BUKOBBIIf XOJONWJIBHHK I4, TpeXXomoBOil KpaH 15, cOeNMHSIONIMIA ra30M3MepUTeNbHYIO GIopeTKy 16 ¢
XOJIOAVJIBHUKOM W TIOTJIOTHTENIbHBIM cocynoM I7; OJHOXOZOBOIo KpaHa I8, CoefMHSIOUIETO Ta30M3MepHU-
TEMbHYIO 610peTKy ¢ aTMocdepoit.
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Cocyn jis MoryioleHNs AUOKCHIA YIiiepoAa CHaGXeH 3aTBOPHBIMHM KianaHaMU-IIOIUIABKAME, KOTO-
phle 3aKpBIBAIOT MOMJIOTUTENb [PU €ro HAMOJMHEHHMH PAacTBOpoM uieoud. IOTIOTHTEb COCAMHEH C LM-
JIMHIPWYECKUM COCYAOM, B KOTOPBI HPHM HaNOJHEHHUU MOIJIOTUTENSI Ta30BOH CMECHIO TEPEeKadYnBACTCS
pacTsop Luenour. s nepekayyBaHUsE ra30BOi CMECH CIIYXHUT YPaBHUTENbHAsA CKISHKA /9 BMECTUMOCTLIO
600—700 cm>, samonHeHHast pacTBOPOM XJIOPHAA HATPUSL.

l'azonsMmeputenpHas Gioperka-apadoMerp 20 co mkanoit o 0,25 % yraepona npeacrasiser coboit
Y3KUi{ LIWIMHAPMYECKHI COCY/l, PACHIMPEHHBIN B BEpXHeit YacTH, BMECTUMOCTBIO 250 cM>. BlopeTka umeer
JIBOMHEBIE CTEHKY, MPOCTPAHCTBO MEXIY KOTOPHIMM 3aMOJHSIOT BOJOM, Oiaromaps yeMy cpeaa MOYTH He
BJIMSIET Ha TEMIIEpaTypy rasa B OiopeTke. B BepxHeit yactu GI0peTKM YKperUleH TepMOMETp IS U3MepeHUs
TEMIIEPaTypEl I'a30B, 30ECh XK€ HAXOMUTCS MYCTOTENIbI MOMIABOK, KOTOPHIN MPH HAMOJMHEHUH GIOpeTKu
IMOIHUMAETCS U 3anupaer BepxHee otBepcTue. K y3Koit yacti O1opeTKy npHKperieHa NMOABMXHAA LIKaia
JUIs1 u3MepeHnus obbema rasos. JleneHue 1LIKaIbl COOTBETCTBYET HETIOCPEICTBEHHO CONEPXAHUIO YIIepola
B 1 r uccnexyemoro Beuiectsa. Broperku xamibpylorcs npu temnepatype 289 K u nasaedun 1.1073 MMa,
T03TOMY Ul MHBIX YCTOBMif BBOMAT IOMpPABKY Ha TeMriepatypy M atMocdepHoe nmaBneHue. Tabnuua
MonpaBoYHbIX K03(h ULIMEHTOB faHa B UHCTPYKLIUY IO SKCIUTyaTallul SBAHOMeTpa. ['a30M3MepUTeIbHYIO
GlopeTKy HeoOXOMMMO NMPOMBIBATH XPOMOBOIt CMeChbio 1-2 pa3a B Mecsll.

Jlonouku dapdoposbie Ne 2 mo T'OCT 9147 mepen npuMeHeHHEM MTPOKAIMBAIOT B TOKE KUCIOPOIA
ripu temmeparype 1573 K B Teuenue 1 u. IIpokaneHHbIe TIOKOUKH XpaHAT B 3Kcukarope. Llnndsr kpoiuku
3KCHKATOpA He JIOJIXKHBI CMa3bIBaTHCH.

Kpioyok U3 xapoctoiikoit Huzkoyriepoauctoii nposoioku mo NOCT 18143 auamerpoM 3—5 MM,
UIMHO# 600 MMm.

Kanbuus xnopug ruasnenstii mo 'OCT 450.

OrtaHol (CMPT 3TWIOBLIH) pekTHdUKoBaHHBIN TexHnyeckuit o FOCT 18300.

Xpoma (IV) okcun (aHruapun xpomoseiit) o F'OCT 3776.

W3BecTb HATPOHHAS.

ACKApWT [0 IeUCTBYIOIIEMY HOPMATUBHOMY JOKYMEHTY.

Kucnopon razoo6pasusiit mo F'OCT 5583.

Xpomosas cmech: 85 r okcuna xpoma (VI) pactsopsitoT B 120 cM® IMCTWLIMPOBaHHOH BOMBI, K
PacTBOPY NPUIMBAIOT HEGOMBLIMMYU TTOPLUAMM NpH pasMellBaHiy 500 cM? KOHIIEHTPMPOBAHHOM CepHOit
KHUCJIOTBI; PACTBOP XPAHAT B 3aKPBITOM CKIISHKE.

Kanust runpoxeun o TOCT 24363, pactBop MaccoBoit KoHieHTpaumu 400 r/mm3.

Kamst nepmanradar (Kanuii MmapraHioBokucieit) mo F'OCT 20490, pacTBop MaccoBoil KOHLIEHTPa-
umn 40 r/nm3: 20 T repMaHraHarTa Kanus pacTsopsioT B 500 cM? pacTBOpa TMAPOKCHIA KalMs.
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MeTwroBblii OpaHXeBbIi 10 NEHCTBYIOLIEMY HOPMATUBHOMY NOKYMEHTY, PacTBOp MaccOBOif KOH-
ueHTpauuu 1 r/oM3.

Kucnota cepHas mo I'OCT 4204.

Hatpus xsopua (HaTpmit xuopucTsiit) o TOCT 4233, pacTsop MaccoBoit KoHUEHTpauuu 260 r/amM>:
260 r xiopucroro Hatpus pacteopqioT B 1000 cm? Bomel ¢ nobasieHuneM 5 cM? cepHOil KMCIOTH U 2-3
Kanejp pacTBopa METWIOBOIO OPAHXEBOTO.

Kanus donnn (xammit ioxuctoiil) mo T'OCT 4232, pacTBop MaccoBo¥ KoHueHTpauuu 160 r/omM3.

IlnaBens — okcua Meau ropomikoo6pasuptit mo FOCT 16539. Oxkcwn Meny npeaBapUTeIbHO HEOG-
XOIMMO IPOKAJIUTh B TOKE Kuciaopoaa npu temmeparype 1073 K B TeueHue 6 4.

B xayecTBe fUiaBHE MOXHO MPUMEHATh M APYre MaTepuanbl, o0ecreynBaioLide MaKCHMAalbHOE
U3BJIEYEHHUE YIVIEPO/IA M3 aHAIU3UPYeMoil MpoObl. Maccosast noist yrjiepoja B IUIaBHE He JOJDKHA TIPeBbI-
watk 0,002 %; morryckaercst cxXuranue npoOsl 6e3 TIaBHS [IPU YCIOBUU MOJHOTO M3BJICYECHMS YTJIepona.

TocynapcreeHHbIe cTannaptHbie oopasust o TOCT 8.315.

5.2 IopsaoK MOATOTOBKH K MPOBEIEHHI0 H3MEPeHMil

5.2.1 [poGy o9HLIaioT OT BO3IMOXHBIX 3arps3HeHHid. J{Jis1 aToro ee npoMbIBaIOT 3TAaHONOM B 0ObeMe
10 cM? Ha 1 r aHaM3KpyeMoil po6sel, 3aTeM BHICYLUMBAIOT JIO IOJHOTO yHajleHHs 3TaHona. Ilpu Heobxo-
IVMMOCTH OYHIIEHHYI0 aHAIU3HPYEMYIO NPoOy XpaHAT B CTEKISSHHOM Tape.

5.2.2 TotoBAaT ycTaHOBKY K paboTe cienyiomuM obpazom. KoHusl dpapdopoBoil TpyOGKU 3aKpbIBAIOT
PE3UHOBBIMHU IPOOKAMU CO BCTABJIEHHBIMU B HHUX CTEK/THHBIMU TpyOKamu. Uro6Ghl pe3snHoBas rpobka Ha
BBIXOZI€ TA30B U3 IIEYH He 0bropesa, BHyTPEHHIOK TOPLIEBYIO TOBEPXHOCTH NMPOOKM 3aKPhIBAIOT acbecToBOI
NPOKJIAIKOM.

ITormoTuTebHBIN COCYl HAMOJHSIOT PACTBOPOM TMAPOKCHUAA KaJlds, @ B YPaBHHUTENbHYIO CKISHKY
HanusaoT 400—450 cM3 pacTBopa XJa0opHIa HATPUS.

H3meHeHHe KpacHOW OKpPacKH METWIOBOIO OPAaHXEBOIo Ha XEJNTYIO YKa3hbIBacT HAa NMPOHHUKHOBEHNWE
B OIOpETKY pacTBOpA LIEJOYM U3 IOTIOTHTEIBHOTO cocyha. B 3ToM ciyyae XUIKOCTD B G10peTKe HEOOXOMNMO
3aMeHHUTH cBexeil. Tlocie KaXaoro 3arnojiHeHMsl YpaBHUTENbHO! CKISIHKH CBeXeHl XHAKOCThIO peKOMEH-
Jyercsl MPOBECTH OJHO-IBA TIPEIBAPWTEIbHBIX CXWIraHWsI HABECOK THTAaHA IJIST HACBHIILEHMS XUIKOCTH
OMOKCHIIOM YTJIEpOJa, B IIPOTUBHOM C/Iyyae IpH ofpeliesieHUH COIEPXKaHHUs yIlepola IOocCIe HaNoIHEHUs
YPaBHUTEIBHOU CKISTHKY CBEXEi XUIKOCThIO HOBBIE PE3YJIBTAaThl MOTYT ObITh 3aHWKEHHBIMU.

OnuH XoHel ¢apdopoBoit TPYOKU COERUHSIOT PE3HHOBLIM LIUTAHTOM Yepe3 OYUCTUTENIbHBIE CKIIAHKHY
¢ 6aJUTOHOM, COIEPXAILMM KUCI0POJ, a BTopoit — ¢ ammaparoM ['OY. IMocie 3Toro ycTaHOBKY MPOBEPSIOT
Ha repMEeTUYHOCTb [IpK paboueii TeMnepaType rnequ. s 5Toro LeHTPaIbHBIA TPEXXOAOBbIH KpaH /5 cTaBsT
B IIOJIOXEHHE, PasbeduHAIIee OIOPETKY, NOMIOTUTENBHBIA cocyl M XONMORMWIbHMK. OTKpBIB KpaH I8,
MOJHMMAIOT YPAaBHUTEJIBHYIO CKIISTHKY, IIPM 3TOM OlOpeTKa HamoJHSeTcsl XuaKocThio. Kak Tonbko Xun-
KOCTB 3aITOJTHUT OIOPETKY, KpaH /8 3aKphIBAIOT, a LIEHTPAJIBHBIA KpaH /5 CTaBAT B NOJIOXEHUE, IIPU KOTOPOM
GlopeTKa COeNMHSIETCs C MOINIOTUTENbHBIM COCYAOM.

OnycTHB ypaBHUTEIBHYIO CKIISTHKY, NAIOT XUIKOCTH CT€Yb U3 OIOPETKU B YPABHUTEIBHYIO CKIISTHKY.
Ipu 3TOM YpOBEeHb PACTBOPA ILIEJIOYH B MTOTIOTUTEIBHOM COCY/IE ITOBBIILIACTCS, [TOJHMNMAs ITOTUIaBOK., Kak
TOJIBKO IOIJIABOK 3aKPOET BBIXOA M3 MOIIOTUTENIBHOIO COCyla, NEHTPaIbHbIA KpaH 15 U kpaH & cTaBaT B
MOJIOXEHUE, NIPH KOTOPOM OIOpETKa COeIUHSIETCSI C MOIJIOTUTETBHBIM COCYLOM.

OIycTHB YPaBHUTEIBHYIO CKIISTHKY, JAI0T XUIKOCTH CT€Yb U3 OIOPETKM B YPABHUTEIBHYIO CKIISHKY.
[Tpu 3TOM ypOBEHb pacTBOpa HIENOYHU B TIOIJOTUTEILHOM COCYIE [TOBBILIAETCS, TOAHMMAs! ITorutaBoK. Kak
TOJIBKO TOIUIABOK 3aKPOET BBIXOM U3 MMOIIOTUTEIBHOIO COCYIA, LIEHTPANBHBIN KpaH 15 v KpaH I8 cTaBsaT B
MOJIOXKEHHWE, NpH KOTOopoM OlopeTka coenuusieTcss ¢ atMocepoli. [lonHMMas ypaBHUTENbLHYIO CKIISIHKY,
HaTIONHSAIOT GIOPETKY XHAKOCTBIO 10 BepXHero npenesa. Koraa 61opeTka 3aroIHUTCS XUIKOCTBIO, KpaH 18
3aKPBIBAIOT, 4 YPABHUTENBHYIO CKITHKY OMycKaloT. Eciu anmapart repMeTUYeH, TO MIOMIOTHUTENILHBLI cocyn
OCTaeTCA 3aMONHEHHBIM ILET0YBI0, @ YPOBEHb KWIKOCTH B Fa30U3MEPHUTENbHON Ol0peTKe JOKeH 0CTaThCs
6e3 u3MeHeHus. Ecau Xe XWAKOCTb B ra30U3MepUTEIbHOM lopeTKe OIyCKaeTcsl, TO 5TO CBUIETENbCTBYET
0 TOM, YTO ammapaT He repmMeTHyeH. Ero cienyer pazoOpars, IPOTEPETh KPaHbl, CMa3aTh UX BA3CJIIMHOM U
CHOBa MPOBEPUTD armapar Ha repMeTUYHOCTb.

IL1st KOHTpOJIS paboThl YCTAHOBKYU Mepe] HadaioM paloThI ¥ Yepe3 Kaxasle 2-3 4 Bo BpeMs paboThl
CXKUTAIOT 2-3 HABECKM TUTAHA C W3BECTHBIM COHEPXAHMEM YIiiepona, OJU3KUM K CONEPXAHUIO YIjiepona B
HCnbITEIBaEMOH 1pobe.

5.3 Ilopsnok mpoBeleHAs H3MepeHmil

5.3.1 Ha gHo JT0I0YKM TTOMEILLAIOT HABECKY THTAHA MACCOH 1 I, MOKPBIBAIOT CJIOEM IUIaBHA — OKCHIa
MeIM B OTHOILEHMM 1:4 M JIONOYKY pasMellaloT B Haubojee HarpeToit yactu dapdoposoit Tpyoxku. Tpyoky
3aKpLIBAIOT MTPOOKOM, COMUHSA, TAKMM oOpa3oM, Iedb ¢ KUCIOPOAHBIM OaJUIOHOM. 3aTteM MpOIycKaloT
MpeJIBapUTeIbHO OYHILEHHBIA KHCIOPOX CO CKOPOCThIO 4-5 Iy3hIpbKOB B ceKyHIy. Kpanom 5 Ha Heko-
TOpOE BpeMsi PA3beIMHSAIOT XOJOMWIBHUK M 3BIMOMETD, YTOOBI HAYANIO CXKHWTAHHS ITPOXOLMIIO TIOX HEKO-
TOpBIM JaBieHneM Kuciopona. KpaH 15 crapsiT B MOJOXEHME, NPU KOTOPOM ra3oBast CMech MOCTYIIAeT B

6
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ra3oM3MEpUTENIbHYIO OI0peTKY. YPaBHUTENbHYIO CKISTHKY CTAaBAT HAa IMOACTABKY, HAXOAAIIYIOCS B BepxXHel
YyacTH rasoaHaiu3aropa. B TakoM MONOXEHUM OCTaBISIOT YPaBHUTEJIbHYIO CKISIHKY AO TEX NOp, IOKa
KHUCJIOPO/ ¥ [POJXYKTHI CrOpaHMsl HE BBITECHAT XUAKOCTb M3 BepxHeil yacty spauomerpa. [locie storo
YPaBHUTENBHYIO CKIISTHKY CTaBfAT B HVKHEE IOJIOXEHNE, OCTABJISIOT 0 TeX IMOp, MOKA YPOBEHb XUAKOCTH
B M3MEpUTENbHOU OIOpeTKe HE ONYCTUTCH INPUMEPHO AO HYJsl, TOc]e YEero pazbeIUHSAIOT INMpobKy ¢
apdopoboit TpyOKo ¥ BEIHMMAIOT U3 TPYOKH JIOL0YKY. IIpH 3TOM ypOBEHb XUIKOCTU YCTAHABJIUBAETCS
B 3BAMOMETpE Ha HYJIEBOM AEJIEHUHM IIKAJBI, 8 YPOBEHb B YPABHUTEIbHON CKIISTHKE JOUKSH OBbITh HA ONHOM
TOPU3OHTAIM C YPOBHEM XHIKOCTH B Olopetke. 3areM, MeHss IOJIOXKEeHWEe KpaHa [J5, ra3oByl0 CMeCh
(muoxcun yriepona+Kucaopoxn) U3 ra3ou3MepUTEIbHON OIOPETKU MEPEBOIST B ITOIIOTUTEND, CIIEAS 3a TEM,
YTOGBI B BEPXHEUN 4acCTH GIOPETKM HE OCTANIOCH TY3bIPHKOB ra3a. M3 mornoTuTens ocTaTOK CHOBA Hepeka-
YHBAIOT B GIOPETKY. DTy olepaluio IOBTOPSIOT OBaXAbl. 3aTeM YCTAHABIUBAIOT KpaH 15 B MosoxeHue
TIOJIHOT'O Pa3beaHEHUSI FA30U3MEPUTEIBHOM OI0PETKHM C MOTIOTUTENEM U U3MEPSIIOT 06beM rasa B Groperke.
J1s1 9TOro XUIKOCTb B YPABHUTEJNLHON CKISTHKE M M3MEPUTENLHOHN OIOpETKE YCTAaHABJIMBAIOT HA OJHOM
YPOBHE, BBUIEPXHMBAIOT B TeYeHHE | MUH, YTOOBI CTEK/Ia XHUIKOCTb, OCTABLIASICSH Ha CTEHKAaxX OIOpEeTKH,
r1ocJIe 4Yero, ypaBHSB TOUHO MEHUCKH TI0 IIKaJle U3MEPUTEIbHON OIOPETKH, OINPeaeNsaIoT 00beM MOTJIOIIEeH -
HOTO AWOKCUIA YIJIEPona, IPOIMOPLUOHANBHBIL CONEPXAHMIO YITIEpoAa B aHATM3UPYEMOM MaTepHaje,
(UKCHUpPYSl COOTBETCTBYIOLIEE NEIeHHE IKaIbl. ONHOBpeMEHHO QUKCUPYIOT TEMIIepaTypy.

5.3.2 KOHTpPOJBHBIA ONBIT MPOBOMAT Yepes BCe CTAAUM aHauu3a. IJIst 3Toro B JIOQOYKY MOMEL@IOT
IUTaBeHb — OKCHA MeIW B KOJIMYECTBE, NMPeoyCcMOTpeHHOM B 5.3.1, K fajee IMOCTYIAIOT B COOTBETCTBUM C
5.2.1.

Tocne BHIMMOAHEHMST aHANM3a OIOPETKY OCBOOOXIAIOT OT ra3a W IOTOBAT Allapar Juls CIEAYIOLIEro
aHaim3a 1o 5.2.2.

5.4 OGpaboTka pe3yJbTaTOB M3MEpPEHUH

MaccoByo oo yoiepoaa X, %, BIUUC/SIIOT 10 dopMyIte

A-B K
Xz(__,_n@_, @)

re A — OTCYeT Mo LIKaje 3BIHOMETpa I0C/Ie CXUTaHus Npobkl, %;
B — orcuer 1o 1IKane 3BIMOMETPa I10C/Ie CXHUTAHUSI KOHTPOJIBHOTO OMbITa, %;
K — monpaBoyuHbIi K03 PULHUEHT Ha TEMIIEPATypy U LaBJieHHe;
m — Macca HaBeCKM aHaIu3HUpyeMoit pobbl, I.
5.5 JonmycTMas morpelyHOCTh H3MepeHuit
5.5.1 PacxoxmeHue MeXIy pe3ynbTaTaMH U3MEPEHUM 1 pe3ynbTaTaMu aHanu3a (IIpH JOBEPUTENbHOM
BeposiTHocTH P = 0,95) He JO/DKHO NpeBbIlaTh 3HAYeHHI, yKa3aHHLIX B 4.5.1.

5.5.2 KoHTpoJib TOYHOCTH PE3y/IBTATOB aHAIN3A [IPOBOIISIT IO CTAHAAPTHOMY 00pasily B COOTBETCTBIM
¢ TOCT 25086.

6 Kynonomerpmyeckmii MeTox

6.1 CpencTBa H3MepeHWii M BCHOMOraTe/bHbIEe YCTPOHCTBA

Ananuzarop tauna AH-7560.

Ileus Tpybuaras tima YC-7077.

Poramerp nmo T'OCT 13045.

Jlomouku dapdopossie Ne 2 mo I'OCT 9147. IMepen nprMeHEHHEM JIONOUKH IPOKAJIMBAIOT B TOKE
KHUCJIOpoa NpH paboueit TeMriepaType B TedeHre 1 4 U XpaHaT B akcukarope. [Ilnud xpeiuky sxcukatopa
He JOJDKEH ITOKPhIBATHCS CMA3bIBAIOIUMM BELIECTBOM.

Kpiouok M3 XapocTolikoil HM3KOYTIepoaucToit mpososioku o I'OCT 18143 nuamerpom 3—5 MM,
LHo#i 600 MM.

Tpy6ka orHeymopHasi MyJUIMTO-KPEMHE3EMUCTasl, peKoMeHIyeMast (GUPMOii — M3rOTOBUTENEM aHa-
J3aTopa.

Crexiosara no 'OCT 10727.

Txanp Ierpsinora tuma OIIIT-25-3.

ACKapUT 110 ACHCTBYIOIIEMY HOPMATUBHOMY IOKYMEHTY.

ITnaBenb — oxcun Mequ nopouikoo6pasuelir o F'OCT 16539. Oxcun MeAU NpeaBapUTeNbHO MPOKa-
JIMBAIOT B TOKe Kucnopona npu temneparype 1073 K B Teuenue 6 u. B kayecTse IUIABHS JOMycKaeTcsl
TIPUMEHEHHE U IPYTUX MaTEPHAIOB, 00eCIeYMBAIOIIMX [TOTHOE U3BJICYEHUE YIICPOAa U3 aHATU3UPYEMOM
npooOni. Jlomyckaercst cXXUraHue MpoOkl €3 IUTaBHA NP YCIOBUY OJHOTO U3BJIEYEHUS YIJIEPOAA.

Kucnopon rasooGpasueiit mo F'OCT 5583.

BTaHoJ (CIUPT 3TUIOBEIN) pexTudUKoBaHHEIM TexHuueckuii o TOCT 18300.
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Kanust xnopun (xanuit ximopuctelif) mo FOCT 4234,

Kanmus xenezoumanun (xanuii xejnesocuHepoaucTsiit) mo F'OCT 4207.

Harpus tetpaGopar (Hatpuit TetpaGopHokucabiil) no FOCT 4199.

CrpoHuust xtopun (ctpoHuuit xmopuctsiif) 6-BogHeiit o FOCT 4140.

Mapranua (IV) okcun mo IT'OCT 4470.

TocynapctBensble craHnaptHele obpasusl mo 'OCT 8.315.

IMoroTurtensHblil pacTsop: 50 T xnopuna Kamusa u 50 r xiopuna cTpoHUMs pacTBopsitor B 1000 cM3
BOZIbI U MIEPEMEINTHBAIOT.

BcriomorarensHblid pactBop: 50 r ximopuaa kxanus, 50 r xejgesoumanuzna Kamus ¥ 1 r Terpabopata
HaTpus pactpopsiioT B 1000 cM® Boasl ¥ IepeMelIMBaIOT.

6.2 Iopanok HOArOTOBKH K HMPOBEICHHIO U3MEpPEeHHil

6.2.1 TIpoGy OYMIAIOT OT BO3MOXHEBIX 3arpsi3HeHUI. L1 3TOro ee MpoMBIBaIOT 3TAHOIOM B 00beMe
10 cM? Ha 1 r aHaIM3MpyeMOil Mpo6kl, 3aTeM BLICYILIMBAIOT 10 MOJHOTO yAaleHus staHona. [Tpu Heobxo-
IMMOCTH OYHINCHHYIO aHATM3UPYEMYIO IIpoOY XpaHAT B CTEKISTHHOM Tape.

6.2.2 Tloaroroeky anamusaTopa AH-7560 k paGore OCYLIECTBISIIOT B COOTBETCTBUM C MHCTPYKIIMEH,
W3/IOXEHHOU B Iacropre.

Harpesaror 1eus g0 1473—1573 K.

HpOBOIIHT COCIMHECHME JIEMEHTOB ra30BOro TpakKTa U NoaalT KUCIOPOOd B CUCTEMY. YCTaHaBJlPIBalOT
pacxon kucaopona 0,6—0,7 om>/MuH.

IIpoBepsioT repMETUYHOCTb COSMUHEHMIA ra30BOrO TPAKTAa NMpubopa MyTreM MepexaTusi pe3uHOBOM
TpyOKHM, COeNUHSIONIEH Apoccelib C COCYIOM Jartiuka. OmyckaHue IorJiaBKa poTaMeTpa o yropa cBuie-
TEJLCTBYET O TEPMETUMHOCTH CHCTEMBL.

Tlocne rpoBepKH repMeTHYIHOCTH CHCTEMBI BKIIIOYaloT aHanu3atop AH-7560. B reuenue 30—40 MuH
NPOUCXOIUT ABTOMATHYECKOe YCTaHOBNeHMe pH noroTuresbHoro pactsopa Ao 3HaueHus pH 10,5.

Jns rpagyupoku aHanmm3zatopa AH-7560 Mcnojb3yloT rocyfapCTBEHHbIE CTaHAAPTHBIE OOpPa3Libl,
O/IM3KMe N0 XMMHUYECKOMY COCTaBY K aHAIM3MpyeMo# mnpobe u aTrectoBaHHbIe B cooTBeTcTBMM ¢ FOCT
8.315.

B nipoliecce rpalyMpoOBKH YYUTBIBAIOT TOKA3AHMSI, TOJYYCHHbBIE B PE3yAbTaTe POBEAEHMSA KOHTPOJIb-
HOTO OIThITA.

6.3 Ilopsnok mposenenns H3MepeHHil

6.3.1 Hasecky turana maccoit 0,5 r (upu MaccoBoit nore yriaepoaa no 0,1 %) win 0,25 r (npu
MaccoBoit nose yriaepona cabiue 0,1 %) momemator B dpapdopoByio JIOAOYKY CIOEM U TOKPHIBAIOT PaBHO-
MEPHBIM CJIOEM OKCHMIA MEIM B OTHOLIEHMM 1:2 1o Macce. AHATH3MPYEMYIO MPoOy U OKCHI MEAX B3BEIUH-
BAalOT Ha NaGopaTOpHBIX Becax ¢ MOTPEHIHGCTHIO B3BelluBaHust He Gonee 0,001 r.

Jlonouky ¢ HaBeCKoOM THUTaHa M TUIAaBHEM IIOMELIAlOT B pabo4yio 30HY TpyO6KH, KOTOPYIO ObICTpO
3aKpPbhIBAIOT METAIMYECKHM 3aTBOPOM, HaAXHUMAIOT HA KHOIKY «cﬁpoc» MU YCTAaHABJUBAIOT NMOKa3aHWe
WHAUKATOPHOrO LMdpoBoro 1adno Ha «HyIb». CXKUraloT HaBecKy THTaHa C TUIABHEM MU TeMIepaType
1473—1573 K. B mpoliecce cxXuraHus HaBeCKM TUTAHA C IUIaBHEM Ha 1M$poBoM TaGNO OCYIIECTBIACTCS
HErpepbIBHBIA OoTcYeT fokasaHuil. Jlomyckaercs nposeicHUEe aHaaM3a 0e3 NMpUMEHEHHS TUIABHSA (TIpU
Pa3HOITIaCHM B OIlEHKE Ka4YyecTBA aHAU3 MPOBOIAT ¢ NPHMEHEHHEM TUTaBHS).

AHAJIN3 CYNTAIOT 3AKOHYEHHBIM, eC/IM HH(pOBbIE MOKa3aHUsA TabIo HE U3MEHSIOTCS B TedeHHe 1| MUH
WIK U3MEHSIIOTCS. Ha 3HAYeHUE XOJIOCTOro cyeTa npudopa.

6.3.2 KOHTpOJIbHBII ONBIT TIPOBOLAT Yepe3 Bce CTauuM aHanu3a. Jist 3Toro B NOAOYKY MOMELAIOT
IIaBeHb (OKCHI MeIH) B KOJHYECTBE, IIPEIyCMOTPEHHOM B 4.3, U fajlee [MOCTYNAIOT B COOTBETCTBHH ¢ 6.3.1.

Ilpu HeycToWYMBOM 3HaYeHWH KOHTPOJBHOIO OMbITA €r0 MOBTOPSIOT B TEYCHHE CMEHBI OIMH-IBA
pa3a. CpenHee 3HaYeHMeE pe3y/ibTara KOHTPOJIbHOTO OITbiTa He XOJDKHO IPEeBBIIATh 3SHAYSHHI1 TOITyCKaeMbIX
PACXOXIEHHUI LISt aHAIM3UPYeMoid MpoObl, MpUBeAeHHbIX B Tabiuue 2.

6.4 OOpaboTKa pe3ynbTaTOB H3MEpPeHMit

Maccosyio gomo yraepona X, %, BbIMUCIIIOT 1o dopmye

_md-A4)
X=—=, &)

[Ae m; — Macca HaBeCKH, 110 KOTOpO# oTrpagyupoBaH Npuoop, r;
A — nokazanue mM¢poBoro Tabio rprudopa, NOMIYIEHHOE B Pe3yIbTaTe CKUTAHWA HABECKU TUTaHa, %;
A, — cpenHee apudMeTHyeckoe 3HaYeHHe NoKasaHuii undposoro tabio npubopa, Nojy4eHHoE B
pe3yJbTaTe CXXMTaHHWA IUIABHSA NPH IIPOBEACHUH KOHTPOJBHEIX OIBITOB, %;
m — Macca aHaIM3UpyeMoil HABECKH MpoOHI, T.
Tpu UcIONB30BAaHUM aHANM3ATOPA B KOMILUICKTE C aBTOMATHYECKMMM BecaMH Gopmyiia nprodperaet
BUJ,
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6.5 JomycTumMas NOTPEIIHOCTD M3MEPEHHI
6.5.1 PacxoxueHue MeXay pe3yibTaTAMU M3MEepeHuit U pe3y/ibTaTaMu aHan3a (MpH XoBepUTeIbHON
BeposiTHOoCTH P = 0,95) He IOJXHO HpeBBIIATh 3HAYEHUH, YKa3aHHBIX B Tabiuue 2.

Tadnnua 2

Honyckaemoe pacxoxuetiie OIyCKAaeMOoe pacxoXIeHHe [penen MOFPeLHOCTH
MaccoBasi 10K YIlepoaa pesynb"ril'l;c;?er;:ﬁa;%nemm A I;y mymamg o w"mma " p mMcp;fm A
Ot 0,003 no 0,010 Bxmou. 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 TOYHOCTH PE3YILTATOB aHAAKM3a IIPOBOMISAT 10 CTAHIAPTHOMY 00pasLly B COOTBETCTBHHU
¢ TOCT 25086.

JlormycKaeTcst TpOBOIUTh KOHTPOJXb TOYHOCTH pe3ylbTaToB aHANM3d 110 METOMy N004BOK B COOTBET-
ctBuM ¢ TOCT 25086.

7 MeToa MHAYKIIAOHHOrO HarpeBa

7.1 Cpencrsa u3MepeHdit U BCOMOraTeJbHble YCTPOIiCTBA

ITpuGop-aHanuzaTop, OCHAIIEHHBIA MEYbI0 HHAYKIIMOHHOIO HArpeBa, Meyblo KaTaluTUIecKOro JAo-
KUraHus okcuua yraepoaa xo puokeuna yraepoaa u UK patuukom (IR-12 «LECO») unu aHaJIOrM4HBIMH.

Turnu, pekoMeHIyeMbie GrpMOi—HU3roTOBUTEIEM IPHGODPA, MM aHAJIOTMYHBIE TUTTTH U3 KBapLa WK
OKCHJa UPKOHHUS BBICOTOU 25 MM M HApyXHBIM TUAMETPOM 25 MM.

Mens Metauueckas (CTpyxXka TonmmHoi He Gosee 0,5 MMm) o T'OCT 859.

JraHo (COUpPT STUIOBLIN) pekTuduKoBaHHBIM TexHuyeckuit o FOCT 18300.

TocynapcreenHbie craHmapTHEIe obpasitel o T'OCT 8.315.

7.2 Tlopsaaok nOArOTOBKM K NPOBEJEHHI0 H3MEpEHHil

7.2.1 AHanu3upyeMyIo Npoby B BUIE CTPYXKH WIM KOMIIAKTHOrO 06pasiia OYMUIAIOT OT BO3MOXHbBIX
sarpsisHeHuid. s 310ro Mpo6y NpoMBIBAIOT 3TAHONOM U3 pacyera 10 cM? aTaHona Ha 1 © Mpo6bi ¥ cylaT
nmpyu temreparype, He mnpesBbinamomeit 313 K, mo monxoro ynanenus sta”Hona. I[Ipu Heobxomumoctn
OYUIIEHHbIE TTPOOBI XPAHAT B CTEKJIAHHOM Tape.

7.2.2 MenHyo CTpyXKy Mepel MCIOJb30BaHUEM OYMINAIOT yKasanHHeIM B 7.2.1 cmocoGom. Tlpu
HeoOXOAMMOCTH MELHYIO CTPYXKY XPaHAT B CTCKISTHHOH Tape.

7.2.3 Turny nepen UCHONB30BAaHUEM OOXUTaIOT B MydenbHoit nmeun npu 1273 K B TeyeHue 4 4. Bee
onepalyy C MPOKATCHHbIMM TUIJISIMH OCYUIECTBIISIOT TOJBKO C UCIOMB30BAHUEM YHCTOTO NIMHIIETA.

7.2.4 TlonrotoBky K paboTe M BIJTIOYEHHE AHAJIW3ATOPA BBIMONHSIIOT COLJIACHO MHCTPYKIIMH 110
3KCIUTyaTalluu.

B kagecTBe paGoyuero rasa UCHONB3YIOT KUCITOPOA.

7.3 TlopsanoKk npoBeeHAs W3MEpenuit

7.3.1 Ycranasnusator nepekmodarenb «Function Select» Ha npuGope B mosoxeHue «Calibrates.
KoMneHncarop Beca ycraHaBnuBaiotr Ha JejneHue «1,0 Lows.

OT16upatoT HaBECKy MEIHOW CTPYXKH Maccoil 1 r, HaxarveM KHomkH <«Enter» BBOAAT moKa3saHHS
BECOB B PacY€THOE YCTPOICTBO aHAJU3aTOpa.

INoMemaT CTPYXKY Ha AHO THMIJISl, 3 TUTelb BHYTPb KBAapLEBOTO PEaKTOpa B LEHTPATbHON| 30HE
uHAykTopa. CXKUraioT HaBecKy Meld, rnocje yero peryastopom «Blank Ajust» ycranasnmsaior Ha Tabio
Hy. JUist yTOuHEeHHSI HACTPOHKM IpUOopa MOBTOPSAIOT KOHTPOJIBHbBIA OIILIT.

7.3.2 I'panyupoBKy nmpubopa HpOBOAAT NO CTAHAAPTHLIM o6pa3uaM, GJIIM3KHM [0 XUMHYECKOMY
COCTaBY U COIEPXaHHUIO yrjepolia K aHATU3MpyeMbIM o0pa3iiaM M aTTeCTOBAHHBIM B COOTBETCTBUHU C
FOCT 8.315.

OtbupaloT HaBecKy cTaHmaprHoro oOpasua Maccoif 1,0 r U HaxatHeM KHonku «Enter» BBOIST
[TOKA3aHUsI BECOB B PACYETHOE YCTPOMCTBO aHanu3atopa. I1poly nepeBonsT B TUreNb, TIOKPLIBAIOT PaBHO-
MEPHBIM CJIOEM MEIHOU CTPYXKM, B3ATOM B OTHOIUeHMH l:1 K HaBecke cTaHIApPTHOro o6pasia.

3aTteM TUTeJIb HAKPHIBAIOT KPBILIKOH M MOMENUIAIOT BHYTPD KBAPLIEBOIO PEAKTOPa B IEHTPAIBHOM 30He
vHaykTopa. Cxuraior npoGy W MPOBOOAT PErYIMPOBKY NpuOopa jo MOABICHUS Ha TaONO 3HAYECHU,
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COOTBETCTBYIOLIEr0 aTTECTOBAHHOMY COJEPXAHMIO yrjepola B craHAapTHOM obpasue. st yTouHeHWs
rPaiyrpOBKY CXUraloT HABECKy CTaHIapTHoOro obpaslia eule pas.

7.3.3 YcranasnuBaloT nepekiodarensb «Function Select» B monoxenune «Operate». OT6UparOT HaBeCKy
aHaiusupyeMoro obpasna 1,0 r, HaxaTheM KHONKU «Enter» BBOIST MoKa3aHUSI BECOB B pacyeTHOE YCTPOii-
cTBO aHanu3atopa. [Ipoby mepeBonsit B KEpAMUYECKUIA TUTeNIb, TIOKPHIBAIOT PABHOMEPHBIM CJIOEM MEXHOM
CTPYXKH, B35ITOM B OTHOLIEHHUH 1:1 K IpoGe.

HakppIBaioT TUrenb KPHILUKOW M ITOMEILAIOT BHYTPb KBapLEROIO peaxkTopa B UEHTPAILHON 30He
uHaykropa. CXHUraloT aHaIM3UpyeMylo Mpoby U periCTpUPYIOT pe3yisTaT aHAM3a B NMpolLeHTax Ha Tabio.

7.4 OOpaboTka pe3yaLTaTOB M3MEPEHMI

O6paboTKa pe3y/IbTaTOB M3MEPEHUIH MPoM3BOAUTCS NNPUGOPOM aBToMaTHdecKu. PesynbraT aHanusa B
MPOLIEHTAaX BBICBEYMBAETCS Ha TabIo.

7.5 HouycTumas NOTPemHOCTh H3MEpeHMH

7.5.1 PacxoxpmeHue MeXIy pe3yIbTaTaMy U3MEPEHUN U pe3y/IbTaTaMy aHaau3a ([Ipy JOBEPUTENbHON
BeposiTHoCTH P = 0,95) He JOJDKHO MpEBBILIATh 3HAYEHUR, YKa3aHHbIX B Tabmuie 3.

Tadanuwua 3

HonyckaeMoe pacxoxaeHue | JlomyckaeMoe pacxoXIeHue
Maccosas nons yriepona Mye)my pea;gleaTaMH rlf/lye)my pe3ynbTaTaMK Ip el}I;JL;T oer}';{);;ﬂzocm
TapasUIeNbHBIX USMePEeHHIt aHaM3a P
Ot 0,0030 no 0,0100 BriTIOY. 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 KoHTpoyib TOYHOCTH pe3y/IbTaToB aHATHU3a TTPOBOIAT ITO CTAHAAPTHOMY 00pasiy B COOTBETCTBUM
¢ TOCT 25086.

8 Tpebopanna Kk KBammpnkanun

K BBHITOJHEHMIO aHAIM3A JOITYCKAeTCs XMMMK-aHATUTUK KBATMDUKALUA He Hixe 4-To paspsiia.
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