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Mpeancnosue

Llenu, oCHOBHbIE MpUHLMNbLI 1 06LUME NpaBuna NpoBeaeHus paboT MO MeXrocyaapCTBEHHON CTaHaap-
Tusauyum ycraHosneHol FOCT 1.0 «MexxrocygapcrBeHHasa cuctema craHgaptuzaummn. OCHOBHbIE NOMOXKEHUSI»
n MOCT 1.2 «MexrocygapcTBeHHaa cucreMa craHgaprusauumn. CtaHaapTel MEXroCyaapCTBEHHbIE, npaBuna
U PEKOMEHAAUMN MO MEXTOCYAAapPCTBEHHON cTaHgapTusauuu. MNpasuna pa3paboTku, NPUHATUSA, 0OHOBNEHUS
1 OTMEHbI»

CBeaeHus o cTtaHaapTte

1 PASPABOTAH Hekommepyeckon opranusauuen «Coro3 npoussogutenein uementay (HO «COHO3-
LUEMEHT») n AkynoHepHbiM 00LwecTBOM «Hay4HO-uccneaoBarenbCkMin UHCTUTYT LLEMEHTHOW MPOMBbILLIIEH-
HocTu «HUWUemeHnT» (AO «HUMLEMEHTY)

2 BHECEH TexHu4eckum komuteToMm no cranaaptusauum TK 144 «CtponTenbHble matepuanbi»

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTMU3aL MK, METPONOIMK U cepTudmkauumn (npo-
TOKON OT 28 uoHa 2019 r. Ne 55)

3a npuHsATHE NPOroyiocoBarsm:;

KpaTkoe HaumeHoBaHWe cTpaHbl Mo MK Koa cTpaHbl no MK CokpallyeHHoe HanMeHoBaHWe HauWoHanbHOro opraHa
(UCO 3166) 004—97 (UCO 3166) 004—97 no cTaHdapTu3aumun
Benapycb BY loccTanpapT Pecnybnukn Benapycb
Kuprusms KG KblprelactaHgapt
Poccus RU Pocctangapt
Y36ekncraH uz Y3cTaHgapt

4 MpukasoM PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynupoBaHUIO U METPONOrumn ot 17 oktabps
2019 r. Ne 1015-cT mexrocyaapctBeHHbI ctaHgapt MOCT 5382—2019 BBefeH B AEWCTBME B Ka4eCTBe Ha-
LMoHansHoro ctaHgapra Poccuiickon degepaumm ¢ 1 nona 2020 r.

5 BSAMEH INOCT 5382—91

UHbopmauusa o seederuu e delicmesue (npekpaweHuu delicmeusi) Hacmosuwieao cmaHd0apma u usme-
HeHUll K HeMy Ha meppumopuu yKasaHHbIX ebiuie eocydapcme nybnukyemes 8 ykasamesisix HauyuoHarbHbIX
cmaHdapmos, usdasaeMbix 8 IMuX eocydapcmeax, a makxe e cemu ViHmepHem Ha calimax coomeemcmey-
oWUX HayUoHabHbIX 0p2aHoe8 no cmaHdapmusayuu.

B cnyyae nepecmompa, U3MEeHeHUs1 unu ommeHbl Hacmosauwe2o cmaHfapma coomeemcemeayowas UH-
¢gopmayus 6ydem onybrnukoeaHa Ha oguyuansHOM UHmMepHem-caiime MexeocydapcmeeHHo20 cogema o
cmaHOapmua3sayuu, Mempornoauu u cepmughuxkayuu 8 kamarsoze «MexaocydapecmeeHHble crmaH0apmbi»

© CraHpaptuHdopm, opopmnerune, 2019

B Poccuiickon degepauum HaCToALWMIA CTAHAAPT HE MOXET ObITb NONMHOCTLIO UMK

YaCTUYHO BOCMPOMU3BEAEH, TUPAXUPOBAH U PACMPOCTPAHEH B kKavyecTBe 0ULMANbHOIO

1r n3gaHusa 6e3 paspeweHuss degepancHOro areHTCTea no TEXHUHECKOMY PErynmpoBaHMIo
1 MeTponoruu



rocT 5382—2019

CopepxaHue

1 O6nactb NpUMEHEHUsI
2 HopmartuBHble CCbINKK
3 TEPMUHBI N OTTPEAETIEHMS ...coeeeeieieieeeeeesettieeeeee s e teeeeeaeseastaeeteeeeesasteseeaee e ssnssteaeeee e nssseeeeeeeansssnaneeeenansnnaneeeennn 4
4 OOLUME TPEOOBAHMS .....ceceeiieiciiiiie ettt e ettt e e et ee e et e e et ee e eateeeeetae e e e shbe e e e et b beeanbsee e sasaeesnteeeeetbeeeeaabeeeessaeeesssneenns 4
5 TPEOOBAHMA BEBOMACHOCTM .....eecuuiiieeiiiieeietieeeeiteeeeiteeeateeeeetabeeeatseeaessbesaasseeeesaeeeesateeessbbeessassaeeanseseennnseeennees 10
6 OMPEAETIEHME BITATMM ..eeeeeiiiiiiiieie e ee ettt e eeeeettie e e eeesastar e s eeesssassaeeeeeeaasasaesaeee e saeseeee e asnssbeeeessannssenaeeeeesnsnees 10
7 OnpeaeneHne noTepn MacChbl NMPU MPOKATMUBAHMM ........cccuuvieieeeeeiiieieeeeesairaeeeeesetaeaeeaeasaasaeaesseeaasssnaeeaeenas 11
8 OnpepeneHne ocrarka, HepacTBOPUMOIO B COSIAHON KMCMOTE U pacTBopax YrinekncrbiX
conen (MNuU rMAPOKCUAO0B) LUESTOYHBIX METAIUTOB ....ccciiiiiiieiieeee e et ee e ee et e e ee e e ettt aessaaessssasssssesassesessenees

9 ONPEAENEHNE OKOUAA KPEMHME .......uveueueeereeeisteaesaeaesesaeeesse e et e e eesee e eeeteeeeeeaeaeeaeaeeaeeeeeeeeeeeaeeeaeeaeeseesaeansananans
10 OnpeaeneHne OKCUAO0B KATBLIMA M MATHUSL .......ccoeiiiiiiieecettteetasasaeeesaeae e e ee e e e e e aeeeeeeaeeeeaeeaeaeeans
11 Onpeaenenne oKCUAOB XKENE3A (I1), (I1) cooeeeeiee e e e e st e e e e e nee s
12 ONPEeaeneHNE OKCUAA ATTHIOMUHME ......eeeeeeiurerreeassaettieaeessaiasensaeaesasstnteesaeeesassssseeesessssnseneasesassssseneesansnssnsees
13 Onpeaenerune okCUAa TUTAHA (IV) ..oovveiiiiiiie e
14 Onpepenenue okcuaa cepbl (V) 1 cynbduaHol cepbl (S72)
15 OnpeaeneHne OKCUAOB KAMMSA M HATPUS ...cvvveeieeeeiiiieieeeeeeeiiieee e e e snve e e e e enaee s
16 OnpeaeneHne CBOBOAHOTO OKCUAA KATMBLMA ........ccuvuieieeeeeiciietieeeeee ettt eeeeeetieaaeeeeeeeainareaeeeeetsaeeeeae e sareeeas
17 OnpeaeneHne okenaa MaPraHLA (1) ...ttt ee e e e e e e e eeaeaeeaeeaaaaeaas
18 OnpeaeneHne oKCnAA XPOMA (V1) ..ottt ee e e e e e e e eeeeeaeeaaaaeas
19 OnpeaeneHnne oKCnAA POCMOPA (V) ..ottt et e e
20 Onpegenexune okcuaga Gapus
21 OnpegeneHune xmop-moHa .......
22 ONPELENEHNE PTOP-MOHA ...ooieiiiiiiiierieeeceie e e e et te e e s et ae e e e ae st aeaae e e e e s ananraeaeenas
23 PeHTreHocnekTpanbHbll METOA ONpeAeneHus aNeMeHToB
Mpunoxenune A (pekomeHgyemoe) CxemMbl CUCTEMATUYECKOTO aHANMMU3A LEMEHTA ....cccceivvieieee e icieiieeeeee e 63
Mpunoxenune b (pekomengyemoe) Npumepsbl NOArOTOBKM 06pasLoB-uanydarenem

K PEHTTEHOCNEKTPanNbHOMY METOAY ONPEAENEHNSA AMEMEHTOB .....ccevveiiiiiieeiiiireeeiieaeieeaaenns 64
Mpunoxenune B (pekomengyemoe) MNpumep ycTaHOBNEHUA rpagynpoBOYHON 3aBUCUMOCTHU

cpeacrteamu nporpammel Microsoft Excel 2013 npu onpegeneHum MaccoBoi

JO0NN XJTOP-NOHA MNOTEHLUNOMETPUHECKUM METOAOM ..ereieiieeiiirereesaierieeesesessenneesesansssneenaaeenes 65




FOCT 5382—2019

M EXTOCYAAPCTUBETHTHEB #” CTAHILATPT

LEMEHTbI U MATEPWAJbI LEMEHTHOIO NMPOU3BOACTBA
MeToabl xumMMueckoro aHanusa

Cements and materials for cement production.
Chemical analysis methods

Dara BBeaeHua — 2020—06—01

1 ObnacTb NpUMeHeHus

HacTosAwmii ctaHgapT pacnpoCTPaHSAeTCA Ha LIEMEHTbI, KITMHKEP, CbIpbeBblE CMECU, MUHEparibHbIe [10-
0aBKku 1 Cbipbe, NPUMEHSAEMBIE B LLEMEHTHOM NPOM3BOACTBE, U YCTAHABIMBAET HOPMbl TOYHOCTU BbINOMHEHUSA
aHanM30B XMMUYECKOTO COCTaBA, a Takx¥e METOAbI onpeserneHns MacCoBOI A0NU Bnaru, NOTEPU Npu npokanu-
BaHWUW, HEPaACTBOPMMOIO OCTaTka, OKCUA0B KPEMHMSA (B TOM YUCHE peaKLMOHHO-CNOCOBGHOr0), Kanbuums (B TOM
yucne cB0OOOAHOrO), MarHus, >xenesa, antoMUHUS, TUTaHa, Cepbl, Kanusi, HaTpusi, MapraHua, xpoma, docaopa,
Bapus, Xnop-moHa, PTop-noHa (Aanee — SNEeMeHTOB).

JonyckaeTrcs NnpuMeHeHUe APYrmx METOAOB aHanu3a, METPONOIMYECKN aTTECTOBAHHbIX U COOTBETCTBY-
IOLUX HOpMaM TOYHOCTU HaACTOALLEro craHaapra.

BOnbLMHCTBO NPEACTaBIIEHHbIX B CTAHAAPTE METOAOB MO3BOJSIAIOT NPOBOAUTL OMNpeaeneHue rpynnbl
9MEMEHTOB CUCTEMATMYECKOro aHann3a u3 OAHOW HaBEeCKWU aHanNM3nMpyemoro marepuana. BoamoxHble cxemMbl
CUCTEMAaTUYECKOro aHanu3sa npeacTaBneHsbl B NPUNOXKEHUN A.

B ka4yecTBe NOBEpPOUHbIX (ApOUTPAXKHBIX) CNEAYET NPUMEHATL NPUBEAEHHBbIE B CTAHAAPTE METOAbI, KPO-
Me PEHTIEHOCMEKTPanbLHOrO.

2 HopmaTuBHbIE CCbISIKU

B HacTosilemM ctaHaapTe MCnonb3oBaHbl HOPMATUBHBIE CCbIMKK HA CIeAYIoLNEe MEXTOCY1apCTBEHHbIE
cTaHaapThbl:

rocT 8.010") locynapcTBeHHasa cuctema obecnevyeHust eAMHCTBa M3aMmepeHuin. MeToaukn BbiNONHEHUS
namepeHuin. OCHOBHbIE MONOXEHUA

FOCT 8.3152) MocynapcTBeHHasn cuctema obecneyeHns equHCTBa M3MepeHuil. CTaHgapTHble 00pastibl
cocTaBa U CBOWCTB BELLECTB U MaTepuanoB. OCHOBHbIE MONOXEHUS

FOCT 8.531 lNocyaapcTBeHHas cuctema obecnedyeHns eanHcTBa nsMmepeHuin. CtanaapTtHble ob6pasupl
cocTaBa MOHOMWUTHBIX U AUCNEPCHBIX Matepuanos. Cnocobbl OLleHMBaHUS OAHOPOAHOCTYU

FOCT 8.532 lNocynapcTBeHHas cuctema obecnedyeHns eAMHCTBA uaMmepeHuin. CtaHaapTtHble 0b6pasubl
cocraBa BeLecTB U matepuarnoB. MexnabopatopHas meTporormyeckas arrecrauus. CogepxaHue u nops-
OOK npoBeaeHusi pabot

MOCT 12.1.010 Cucrema cTangapros 6e3onacHocTu Tpyaa. BapbiBobesonacHoCcTb. Obme TpeboBaHuA

FOCT 12.1.019 Cucrema crtaHgaptoB 6esonacHocTu Tpyaa. Anektpobe3onacHocTb. Obme TpeboBa-
HWUSA U HOMEHKMAaTypa BUAOB 3aLLUTbI

1) B Poccuitckoit depepaLmun feiictayet FOCT P 8.563—2009 «locyfapcTBeHHas cucTeMa o6ecneqeHns efmnH-
cTBa U3MepeHunii. MeToauku (MeToabl) M3MEPEHUIA».

2) B Poccuiickoit denepaumu feitcTeyeT Takke MOCT P 8.753—2011 «ocyaapcTBeHHas cucTeMa ofecneqeHnst
eAunHcTBa n3mepeHunit. CtaHgapTHele obpasLbl MaTepuanos (BeljecTs). OCHOBHbLIE MOMOXEHNUSA».

U3paHue oduuymansHoe
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FOCT 12.2.008 Cucrema craHaapros 6esonacHoctu Tpyaa. ObopyaosaHue u annaparypa ans rasonna-
MeHHOW 06paGoTKU METANIOB U TEPMUYECKOTO HanbINEeHWA NOKPbITUHIA. TpeboBaHuA 6e30nNacHoCTH

FOCT 12.4.011 Cucrema craHaaproB 6esonacHoctu Tpyaa. Cpeacrea 3awmTbl paboTatowmx. Obwue
TpeboBaHuA U knaccudgukauma

FOCT 12.4.021 Cucrema craHaaproB 6esonacHocTi Tpyaa. CUCTEMbI BEHTUNALMOHHBbIE, OOLne Tpe-
6oBaHus

FOCT 12.4.028 Cucrema craHgaprtoB 6esonacHocTu Tpyaa. Pecnupatopsi LLB-1 «Jienectok». TexHuye-
CKue ycrnoBus

FOCT 12.4.103 Cucrtema crangaptoB 6e3onacHocTu Tpyaa. Ogexaa cneuuanbHas 3awmrHas, cpea-
CTBa UHAUBUAYANbLHON 3aLmMThl HOT M pyK. Knaccudukauums

MOCT 12.4.296 Cucrema craHaaptoB 6esonacHocTu Tpyaa. CpeacTsa MHAMBUAYaNbHOW 3alMTbl opra-
HOB AbIxaHus. Pecnupartopbl unsrpyiowpme. Obme TexHuyeckue ycnosus

FOCT 61 Peaktusbl. Kucnora ykcycHasi. TexHuieckue ycnosus

FOCT 83 Peaktubl. Hatpui yrnekucnbii. TexHu4eckue ycrnosus

FOCT 195 Peaktusbl. Hatpuit cepHucTokucnbin. TexHnyeckue ycnosus

FOCT 199 Peaktusbl. HaTpui ykCyCcHOKMCNbIA 3-BOAHbIN. TEXHUYECKUE YCIOBUA

FOCT 334 bBymara macutabHo-koopanMHaTHasA. TeXHUYECKMe yCcrnoBus
FOCT 450 Kanbuui XnOpUCTbI TEXHUYECKUNA. TEXHUYECKUE YCMOBUSA

FOCT 1277 Peaktussbl.

Cepelbpo asoTHOKUCNOe. TEXHUYECKUE yCnoBus

FOCT 1381 YpOTPONUH TEXHUYECKUIA. TEXHUYECKUE YCMOBUS
FOCT 1625 dopManuH TexHUYEeCckuii. TexHU4eckne ycnosus
MOCT 1770 (MCO 1042—83, UCO 4788—80) Mocyna mepHaa nabopatopHas creknaHHas. Liununapsl,

MEH3YpPKU, KOnBbl, NPOBMpPKK

FOCT 3118 PeakTuBsbl.
[OCT 3158 Peaktussl.

. OBLyme TeXHNYECKNEe YCrIoBUSA

Kucnota conaHas. TexHuyeckue ycnosus
Bapuii cepHoKuCrbIi. TexHu4eckue ycrnosusi

FOCT 3639 PacTteopbl BOAHO-CNUPTOBLIE. MeToabl onpeaeneHns KOHLEHTpaLmMm 3TUNoBoro cnupra

[OCT 3652 Peaktussbl.
FOCT 3757 Peaktussl.
FOCT 3758 PeakTtuBbl.
FOCT 3760 PeakTuBbl
FOCT 3765 PeakrtuBbl.
FOCT 3770 PeakTtuBbl.
FOCT 3771 Peakrtusbil.
FOCT 3773 PeaktuBbl.
FOCT 4108 Peakrtusbl.
[OCT 4139 PeakTtuBbl.
FOCT 4145 PeakTtuBbl.
[OCT 4147 PeakrtuBbl.
FOCT 4165 PeakTtuBbl.
FOCT 4168 PeakTtuBbl.
FOCT 4198 PeakTtuBbl.
FOCT 4199 Peakrtusbl.
FOCT 4204 PeakTtuBbl.
FOCT 4217 PeakTtusbl.
FOCT 4220 PeakTtuBbl.
FOCT 4221 PeaktuBbl.
[OCT 4233 PeakTtuBbl.
FOCT 4234 PeakTtuBbl.
[OCT 4328 PeaktuBbl.
FOCT 4329 PeakTtuBbl.
FOCT 4332 PeakTtuBbl.
[OCT 4461 PeakTtuBbl.
FOCT 4463 PeaktuBbl.
FOCT 4478 PeaktuBbl.
FOCT 4518 PeakTtuBbl
IOCT 4523 PeakTtuBhbl.

Kucnorta numoHHasi MoHoruapar u 6e3pogHasi. TexHuueckue ycnosus
ATIOMUHWIA a30THO-KUCTIbIM 9-BOAHBLIN. TeXHUYEeCKne ycrosus
ATIOMUHUIA CEPHOKNCALIN 18-BOAHBIN. TEXHUYECKUE YCNOBUA

. AMMuMak BogHbIn. TexHudeckue ycnosus

AMMOHMI MmonubaeHoBokucnbin. TeXHUYECKMe ycroBua
AMMOHMI yrnekucnbli. TexHnyeckne ycnosus

AMMOHUI (hOCHOPHOKUCTILIN 0AHO3AMELLEHHbIN. TEXHNYECKUe YCrioBuUsA
AMMOHMI XNOPUCTLINA. TEXHUYECKUE YCNOoBUSA

Bapuit xnopua 2-BoaHbIN. TeXHUYECKUe ycnoBus

Kanuin pogaHucTbii. TexHU4Yeckue ycnosus

Kanwuii cepHokucnbii. TexHU4eCcKue ycnosus

XKeneso (lll) xnopua 6-BOAHLIA. TEXHUYECKUE YCIOBUS

Mepnb (Il) cepHokucnasa 5-soaHasn. TexHu4yeckue ycrnoBus

Hatpuit a30THOKMCHbIN. TEXHUYECKNE YCNOBUSA

Kanuii (pocpopHOKUCTBIA 0QHO3aMELLEHHBIN. TeXHUYECKne yCroBus
Hartpuit TerpabopHokucnbiit 10-BoaHbIN. TexHUYeckue ycnosusi
Kucnora cepHas. TexHuyeckue ycnosus

Kanui a3oTHOKUCHbIN. TeXHUYeckue ycnosusa

Kanuit JByXpOMOBOKUCHbIN. TeXHUYECKNE yCNoBUA

Kanui yrnekucnblii. TexHu4eckue ycnosusa

Hatpui xnopuctbiin. TexHu4eckue ycnosus

Kanwuii xnopuctoiin. TexHuyeckue ycrosus

Hatpus ruapookuce. TexHuyeckue ycnosus

KBacubl anomokanuesble. TexHudeckue ycnosus

Kanwuii yrnekucnbii—HaTpui yrnekucrnblii. TexHu4eckue ycnosus
Kucnora asorHas. TexHuyeckue ycnosus

Hatpui dropuctbiit. TexHnyeckue ycrnosus

Kucnota cynbchocanuuunosas 2-eogHas. TexHu4yeckue ycnosus

. AMMOHMIA bTOPUCTLINA. TEXHUYECKUE YCINOBUA

MarHuii cepHOKUCNbIN 7-BOAHDbIN. TexHu4eckne ycnosus
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FOCT 4530 PeakTtuBbl. Kanbumi yrnekucrbiin. TeXHUYeckne ycriosus

FOCT 4919.1 PeakTuBbl 1 0c060 UncCTble BewecTsa. MeToabl NPpUroTOBNEHUs paCTBOPOB MHANKATOPOB.

FOCT 4919.2 PeaktuBbl 1 0C000 4NCTbie BewecTBa. MeToabl NpUroToBneHus BydepHbIX pacTBOPOB

FOCT 5456 PeakTtusbl. lMapokcunaMmmHa rmapoxnopug. TexHuyeckne ycrnosusi

FOCT 5712 PeakTuBbl. AMMOHWM LLIABENEBOKUCHbIN 1-BOAHBIN. TEXHUYECKUE YCNOBUS

FOCT 5841 PeakTtusbl. [MapasuH CEPHOKUCTIbIN

FOCT 6259 PeakTuBbl. [MUuepuH. TexHuyeckue ycnosus

FOCT 6552 PeakTtusbl. Kucnora oprococdopHas. TexHuyeckue ycrnosusa

FOCT 6563 M3pnenusa TexHnyeckme u3 6naropogHbiX METANMOB M CNNaBoB. TEXHUYECKMUE YCITOBUSA

[OCT 6613 CeTkn NPOBOSIOYHbIE TKAHbIE C KBAaAPATHLIMU AYEiKaMn. TeXHUYECKNE YCNOBUA

FOCT 6709 Boaa guctunnupoBaHHas. TEXHUYECKUE YCNOBUSA

[OCT 8429 bypa. TexHu4eckue ycnosud

FOCT 8677 Peaktusbl. Kanbuusa okcua. TexHudeckme ycnoBus

FOCT 9147 MNMocyaa n obopyaosanne naboparopHble hapdopoBbie. TEXHUYECKUE YyCroBus

FOCT 9656 Peaktusbl. Kucnora 6opHas. TexHu4eckme ycrnoBus

[OCT 10163 PeaktuBbl. Kpaxman pactBOpUMbIA. TEXHUYECKME YCNOBUA

FOCT 10164 PeakTuBbl. STUNEHIMMKOMNb. TEXHUYECKNE YCroBUA

FOCT 10484 PeakTtuBbl. Kucnora gropucroBogopoaHas. TexHu4eckme ycrnoBsus

FOCT 10521 PeakTtuBbl. Kucnorta 6eHsonHas. TexHU4eckme ycrnosus

FOCT 10652 Peaktusbl. Conb guHatpuesaa atuneHanamuH-N, N, N’', N'-TeTpaykCyCHOW KWUCFOTbI
2-BogHas (TpunoH b). TexHnyeckue ycnoeusi

FOCT 10929 PeakTusbl. Bogopoaa nepokcug. TexHuyeckue ycrnosus

FOCT 10931 Peaktusbl. Hatpuit MOnmMbaeHOBOKUCHbIN 2-BOAHLIN. TEXHUYECKNE yCrioBua

FOCT 11293 XKenatuH. TexHnyeckue ycrnosus

FOCT 16286 Mpeobpasoearenu noteHuynomeTpudeckue MCr. SnekTpoabl BCIOMOrarenbHble NPOMBbILL-
neHHble. TexHUYeckne ycrnosus

FOCT 18300") CnmpT STUNOBbIN PEKTUMUKOBAHHDII TEXHUYECKUI. TEXHUYECKUE YCIIOBUS

FOCT 20298 CMonbl MOHOOOMEHHbIE. KaTMoHUTLI. TexHu4eckue ycnoBusi

[OCT 20478 PeakTuBbl. AMMOHUI HAACEPHOKUCTbIN. TeXHUYeCKne ycrnoBums

FOCT 20490 PeakTtusbl. Kanuint MapraHUoBOKUCHbIA. TeEXHUYECKUE yCroBUa

FOCT 22180 PeaktuBbl. Kucnora wasenesas. TexHU4eCKue ycnosus

FOCT 22261 CpencrBa M3MepPeHUin ANeKTPUYECKUX U MarHUTHbIX BENU4uH. OBLLMe TEXHUYECKMe YCnoBus

[OCT 22867 PeakTtuBbl. AMMOHUI a30THOKUCIbIN. TEXHUMYECKME YCITOBUA

FOCT 241042 Becbl nabopatopHble. ObLme TexHUYeckne TpeboBaHus

FOCT 24363 PeaktuBbl. Kanusa ruapookucb. TEXHUYECKUE YyCNoBUA

FOCT 25336 lMocyna n obopyaoeaHue nabopaTopHble CTEKNSHHbIE. TuMbl, OCHOBHbLIE MapameTpbl U
pasmepsl

FOCT 25664 Meton (4-meTunamuHopeHon cynbdar). TexHu4eckme ycrnoBus

FOCT 27067 PeakTuBbl. AMMOHUI POAAHUCTBLIN. TexHUYeckue ycrnosus

FOCT 276543 KoCTIoMbI KEHCKUE AN 3aLUThl OT KMCIOT. TEXHUYECKNE YCMOBUS

FOCT 290584 KOCTIOMbI EHCKUE AN 3aLUUTLI OT HETOKCUYHON Mblnn. TEXHUYECKNE YCnoBus

FOCT 29169 (MCO 648—77) MNocyaa nabopatopHasa CTeknaHHas. MuneTkm ¢ OgHON OTMETKOMN

FOCT 29227 (NCO 835-1—81) Mocyna nabopaTopHasa cTeknaHHas. MuneTku rpagyupoBaHHble. YacTb 1.
Ob6wume TpeboBaHus

FOCT 29228 (NCO 835-2—381) NMocyna nabopaTopHas cTeknaHHas. MuneTku rpagyupoBaHHble. YacTb 2.
MuneTkn rpagynpoBaHHble €3 YCTAHOBNEHHOTO BPEMEHU OXXMAAHUS

FOCT 29229 (NCO 835-3—81) NMocyaa nabopaTopHas cTeknaHHas. MuneTku rpagyupoBaHHble. YacTb 3.
MuneTkn rpagynpoBaHHbIE C BPEMEHEM OXuaaHusa 15 ¢

MOCT 29251 (MCO 385-1—84) Mocyna nabopartopHas creknsaHHas. bropeTku. YacTts 1. Obwme Tpe6oBaHus

1) B Poccuiickoit defepaLun geiictayet FOCT P 55878—2013 «CnMpT STUNOBbINA TEXHUIECKNIA MU PONTU3HBIN PeK-
TUPUKOBAHHbLIA. TEXHUYECKUE YCITOBUSA».

2) B Poccuiickoit depfepauun aeiicteyer MOCT P 53228—2008 «Bechl HeaBTOMaTWYecKoro feiicTansa. Yacts 1.
MeTponoruyeckue n TexHudeckue TpeboaHus. McnbiTaHusy.

3) B Poccuiickoit defepauun aeiicteyeT MOCT 12.4.251—2013 «CucTema craHgapToB 6e3onacHocTW Tpyaa.
Opexpa cneynanbHas L5 3alWuUThl OT pacTBOPOB KUCMOT. TexHnyeckune TpeboBaHWsA».

4 B Poccuiickon depepauun aeiictayetr MOCT P 12.4.289—2013 «CucTeMa cTaHAapToB 6esonacHocTit Tpyaa.
Opexga cneunanbHas NS 3aWyTbl OT HETOKCUYHOM NbINN. TexHuyeckue TpeboBaHuA».
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MOCT 29252 (MCO 385-2—84) lMNocyna nabopartopHasa creknaHHas. biopetku. Yactb 2. biopetku bes
YCTAHOBNEHHOIO BPEMEHU OXMAaHuA

FOCT 29253 (MCO 385-3—84) Mocyaa nabopatopHas creknsiHHas. Biopetku. Yacrb 3. Blopetku ¢ Bpe-
MeHeM oxxuagaHua 30 ¢

MpumedyaHwne —pn NONb30BaHNN HACTOALLUMM CTaHAapTOM Lienecoobpa3sHo NpoBEPUTL AeNCTBUE CCbINOY-
HbIX CTaHAapPTOB W KnaccuUKaTopoB Ha opULMansHOM MHTepHeT-caiiTe MexrocygapcTBeHHOro coBeTa No cTaHAapTy-
3auUuKu, METPONOrMn 1 cepTudmuKaLum (www.easc.by) Wnu no ykasarensam HaLMOHaNbHLIX CTaHAapPTOB, M3faBaeMbIM B
rocyfapcteax, ykasaHHbIX B MpefuCnoBUK, N Ha odpulmanbHbIX cailTax COOTBETCTBYIOLLUX HALMOHAMNbHBIX OpPraHoB Mo
cTaHfjapTusauuu. Ecnv Ha JOKYMEHT faHa HelaTUpOBaHHas cchirika, To cnefyeT UCnonb3oBaThk JOKYMEHT, AeiCTBYIOLMWIA
Ha TEeKyLUMA MOMEHT, C YYETOM BCEX BHECEHHbIX B HEFO U3MeHEHU. ECNW 3aMeHeH CChINOYHbIA JOKYMEHT, Ha KOTOpbIi
AaHa JaTupoBaHHaA CChiNKa, TO cnefgyet UCnonb3oBaTh yKasdaHHYIO BEpPCUKO 3TOro JOKyMeHTa. Ecnu nocne APUHATUA
HacTosALLero cTaHAapTa B CChIMOYHbBIA JOKYMEHT, Ha KOTOpLIA flaHa AaTUPOBaHHasA cCbinNka, BHECEHO U3MEHeHUe, 3aTpa-
rMBatoLLee NosnoXeHne, Ha KOTOPOe AiaHa Cchifika, TO 3TO NonoXeHue nNpuMeHseTca 6e3 yueta gaHHOro UaMeHeHus. Ecnn
CCbINOYHbIN AOKYMEHT OTMeHeH Bes 3aMeHbl, TO NMoJIOXXeHue, B KOTOPOM JaHa CCblflKka Ha Hero, NpUMeHAeTCA B YacTu, He
3aTparvBaroLLeit 3Ty CChIMKy.

3 TepMmuHbI U onpeaeneHus

B HacTosILEeM CTaHaapTe NPMMEHEHbI CMEAYIOLME TEPMUHBI C COOTBETCTBYIOLLIMMUN ONpeaeneHnsaMu:

3.1 rpagyupoOBOYHbIN pacTBOP: PacTBOp C M3BECTHOWM KOHUEHTpaLUMel onpeaensieMoro SnemMeHTa, uc-
nonb3yemblin Ans NOCTPOEHUA rpadynpoBOYHOro rpadomka B UHCTPYMEHTanbHbIX METOAAX aHanusa.

3.2 ocHOBHas HaBecka: HaBecka ctaHgapTHOro o6pasua M3BECTHOrO COCTaBa BELECTBA B rpammax,
KOTOPOI YCNOBHO COOTBETCTBYET aTTECTOBAHHOE 3HAYEHME MACCOBOW AONM dNeMEHTA, NPUBEAEHHOE B CBU-
JeTenbCcTBe Ha o6paseL, U N0 OTHOLLEHWUIO K KOTOPOW paccYMTLIBAIOT KOHLEHTPALMKM CEPUN FPAaaYNPOBOYHBLIX
pacTBOpOB.

3.3 OCHOBHOW pacTBOp: PacTBOp C U3BECTHOW KOHLUEHTpALUUEN 3NIEMEHTA, NPUTOTOBNEHHBIN U3 OCHOB-
HOW HaBECKM.

3.4 coneBo# pacTBop: PacTBop, NpUMEHSEMbIA B (DOTOMETPUHECKOM UITM MOHOCENEKTUBHOM METOAEe
aHanusa gns o6ecneyYeHns yCToWYMBOCTU peakLmm Npu onpeaeneHum snemMeHTa.

3.5 ctaHgapTHbINA pacTBOP: PacTBOp C TOMHO U3BECTHOW KOHUEHTpAaUMUEN anemeHTa.

3.6 xonocTou pacTBop: PacTBop, COCTABAEHHbIN U3 NPUMEHSAEMbIX B KOHKPETHOM aHanmu3e peakTuBoB
W BOAbI, AN y4eTa UX 3arpsi3HEHMS U BHECEHUS NONPaBoOK Npu 06paboTke pe3ynsTaToB aHanu3a.

3.7 pabouasa metoauka npeanpuaTna; PMIM: OpraHn3aynoHHO-METOANYECKUIA JOKYMEHT, oba3aTernb-
HbI K BbINOMHEHWIO NEPCOHANOM UCTbITATENBHON NAabopaTopuu, BKIIOYAIOLLMIA B ce0s1: CBeAeHUS O CYLLIHOCTU
MeToAa, CPeacTBax U yCnoBuaX UCMbITaHUM, oTéope npo6, anropuTMax BbINOMHEHUS onepauui no onpeae-
NEHUI0 XapakTepUCTUK 0O6beKTa UCTbITaHui, Nnpasunax o6paboTku pesynsTaToB UCNbITaHUIA, hopmax npea-
CTaBMEHNA AaHHBLIX U OLIEHUBAHUS TOYHOCTU, JOCTOBEPHOCTU pe3ynsTaroB, TpeboBaHUS MO OXpaHe Tpyaa u
OKpy>KatoLLen cpeabl.

3.8 koHTponbHbIe KapThl Wyxapra: Mpacuyeckuit cnocob npeacraBneHus U CONOCTaBNEHUA MHAOp-
MauuM, OCHOBAHHON HA NOCNEAOBAaTENbHOCTU BLIGOPOK, OTPAKAIOLLMX TEKYLLEEe COCTOAHME npouecca ¢ rpa-
HULIAMU, YCTAHOBMEHHbIMN HA OCHOBE BHYTPEHHE NPUCYLLIE NPOLIECCY M3MEHYUBOCTH.

MpuMeyaHune — SMNUpUieckasi NONE3HOCTb KOHTPOSLHBIX KapT 3aKiOYaeTCcA B YCTAHOBMNEHUN OTKIIOHEHUI OT
COCTOSIHUS CTATUCTUHECKOI YNPaBNSEMOCTH NpoLeccoM. Ecnu npoLecc CTaTUCTUHECKN YNpaBnsieM, KOHTPOMbHbIE KapThl
peanuayloT MeToa HENPEPLIBHOW CTAaTUCTMUECKON NPOBEPKN «HYMNEBOI MMOTE3bI» O TOM, YTO NPOLECC HE U3MEHMUICS U
ocTaeTcsl cTabUnbHLIM.

4 O6wme TpeboBaHuA

4.1 OT60p Npob uemeHTa U Apyrmx MaTepuanos — B COOTBETCTBUM C HOPMATUBHOMW MITM TEXHONOTMYe-
CKOW AOKYMEeHTauuen Ha 3TU matepuansl.

4.2 OT06panHyo npoby maTepuana cokpawaloT HECKONIbKUMU NOCNEA0BATENbHLIMU KBAPTOBAHUSAMU A0
25 r 1 noACywWwMBAaloT.

TBepable 3epHUCTbLIE MaTepuansl NpeaBapuTenbHO U3MENBYAIOT B METANNIMYECKON CTYNKe A0 NOAHOrO
npoxoxaeHusn vepes cuto ¢ cetkon Ne 05 no NOCT 6613, nocne 4ero MarHMTOM yaansalT nonaswime B Npo-
Oy merannuyeckne vactuubl. He aonyckaerca obpaborka MarHMToM, ecnu marepuan coaepXmT MarHUTHble
MUHeparnbl.
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[danbHenwnm KBapToBaHMEM OTOUPAIOT AN aHanu3a CPeAHIO aHanuTUYeckylo Nnpoby Maccol OKono
10 r, KOTOPYIO PaCTMPAIOT B araTOBOW, ILUMOBOM WUIM KOPYHAOBOW CTYNKE A0 COCTOSAHMA NyAPbl (NPYU KOHTPOMNb-
HOM npocenBaHuK NpobBa AormKHA NONMHOCTLIO NPOXOAUTL Yepe3 cuTo ¢ ceTkoi Ne 008 no MOCT 6613).

MoaroToBneHHyo Npoby XpaHAT B CTEKNSIHHOM OlOKCe C NMPUTEPTON KPbILLKON ANS 3almMThl OT BO3feW-
CTBMA OKPY>XaloLLen cpeabl.

MNepen B3aTMEM HaBeCKM NPOOy BbICYLUMBAIOT B CyLUMSILHOM LKAy A0 MOCTOSHHOW MaccChl NpU TeM-
nepatype (110 £ 5) °C (3a UCKNIOYEHMEM Crnyyas, KOrAa BbIMOMHAIOT aHanm3 no onpeaeneHuio coaepxaHust
Bnaru), OXnaxaalot B 9KCMKaTope U TLaTenbHO NepeMeLLMBatoT. Maccy cuMTaioT NOCTOSIHHOM, eCriu pa3HOCTb
ABYX NocneaoBarenbHbIX B3BELLMBAHUIA NOCHE CyLUKU He npeBbiwaeT 0,0004 r. [lonyckaeTca npoBOAUTL aHa-
U3 U3 BO3AYLUHO-CYXOW HABECKM C NOCNEeAyoLLMM NepecyeToM Ha Cyxylo HaBecky. Maccy Cyxol HaBeCku (m)
B rpammax BbIMUCAAIOT No chopmyne

my (100 - X)

m=—"00 M

rae mg — Macca HaBecku matepuana B BO3AYLUHO-CYXOM COCTOSIHWM, T;
X — maccosas gons Bnaru B marepmane, Bblumcnsiemas no gopmyne (12), %.

4.3 inA B3BELUMBAHUSA HABECOK B 3aBUCMMOCTU OT AONYCKAEMOW NOrPELUIHOCTH B3BELUMBAHUSA NPUMEHST-
10T naGopaTtopHble BeChl 06LIEro HazHa4YeHus1 2-ro u 4-ro knaccos To4HocTu no MOCT 24104.

Maccy HaBecok aHanu3upyeMbix Nnpo6, 0CagKOB B rpaBUMETPUYECKUX METOAAX, MCXOAHBIX BELLECTB ANS
NPUroTOBEHUA CTaHAAPTHbLIX PACTBOPOB B3BELLUMBAIOT C MOrPELLUHOCTLIO He 6onee 0,0002 r, HABECOK MHAU-
KaTopoB AN NPUrOTOBNEHUS1 paCTBOPOB U UHAMKATOPHbLIX CMECel — C NOrpeLHocTbio He 6onee 0,001 r, Ha-
BECOK PEaKTUBOB ANS NPUTOTOBNEHUS TUTPOBAHHLIX U BCMOMOTaTeNbHbIX PACTBOPOB — C MOTPELUHOCTbLIO HE
6onee 0,01 r, a nnaBHel — C NOrpeLLHOCTbLIO He 6onee 0,1 1.

4.4 [Ina npoBeAEHMA aHanu3a NPMMEHSIOT: MEPHYIO nabopaTopHyi0 NOCYAy HE HMXe 2-T0 Krnacca Tou-
HocTtu no MOCT 29169, FOCT 29227, TOCT 29228, NOCT 29229, NOCT 29251, FTOCT 29252, FOCT 29253
n FOCT 1770, a Tawkke creknaHHylo nocyay no FOCT 25336, cdapdoposyio nocyay m o0opyaoBaHue no
FOCT 9147, Turnu n yawku u3 nnatuHel no FOCT 6563, hunbTpbl 06€330NEHHbIE N0 AEHCTBYIOLLEMY HA Tep-
PUTOPUM FOCYAAPCTBA HOPMATUBHOMY A0KyMeHTY!) ¢ ykasaHuem macchl 30Nkl (MNLTPA, YUUTLIBAEMON NpU
rpaBuMeTpu4eCcKoOM MEeToAE aHanusa, anekTpu4eckme ninuTku, necHaHblie n BOASAHbIE ﬁaHVl, TEPMOMETPLI, Mar-
HWTHbIE MELLanK1 N0 COOTBETCTBYIOLLEH HA HUX AOKYMEHTaLUM.

Jonyckaercs NpUMEHEHNe aHanorM4yHon MMNOPTHOM NOCYAbl, 060PYAOBaHWA N MaTepPUanos..

4.5 ina npuroToBNeHWS pacTBOPOB W MPOBEAEHUS aHANU30B MPUMEHSIOT PeakTUBbl KBanmMdukaumm
HEe HWKe 4Y.4.a., eCnu He YKasaHO WHOE, U JUCTUMNUPOBAHHYIO BOAY, KOTOpas OOMKHA COOTBETCTBOBAThL
MOCT 6709 B yactu TpebGoBaHMi K MAaCCOBOI A0Ne NOHOB XIOpa U Kanbuus.

4.6 Ona npokanuBaHWs U CNNaBfEeHUS HABECOK aHanusuMpyemblX Npob C nnaBHAMU NPUMEHSIOT My-
denbHble NabopaTopHbIe 3MEeKTPoneYn ¢ Auana3oHOM aBTOMAaTUYECKOrO PerynupoBaHusi Temnepatypbl Ha-
rpesa ot 50 °C go 1100 °C co cTabunbHOCTLIO NOAAEPXKAHUA TEMNEPATYpPbl B YCTAHOBUBLLEMCS TEMNOBOM
pexume 4 °C.

4.7 OnA CywKn Matepuanos B BO3AYLUHON Cpeae UCNOMb3YIOT CYLUMSbHbLIE LWKAadbl C TEPMOPErYNATOPOM
C TOYHOCTbIO aBTOMAaTMYECKOro peryrnupoBaHus Npu HOMUHAaNLHOI paboyven Temneparype + 2 °C.

4.8 1nA BbINONHEHUA M3MEPEHMI UCMONb3YIOT: POTOINEKTPOTUTPUMETPLI, MIOHOMEPBI, pH-MeTpbI, Nna-
MEHHblE (hOTOMETPbI, KOHLUEHTpPaLWOHHbIE (DOTOANEKTPOKONOPUMETPLI U Ap. cpeacTBa usMepenuin (CH) no
COOTBETCTBYIOLLEW HOPMATUBHOW AOKYMEHTaUMW C TEXHUYECKMMM XapakTepucTukamum, obecnevnsaroLmmu
TpeboBaHUSA KOHKPETHOW (KOHKPETHbIX) METOAUKM (METOAO0B) aHanM3a U HOPMbl TOYHOCTU HACTOSILLETO CTaH-
Japra no aHanuampyembiM XMMUYECKUM MapameTpaM U NoATBEPXAAEMbIMU U3MEPEHUEM TaKOBbIX B CTaH-
JapTHbix o6pasuax.

4.9 MpumeHsieMble cpeacTBa M3MepeHuit, 06opyaoBaHUe U peakTUBbI AOMKHbI COOTBETCTBOBAThL Tpebo-
BaHWUSM HOPMAaTWUBHO-TEXHUYECKOW AOKYMEHTaLUW Ha HUX.

4.10 MpumeHsieMble CpeacTsa U3MEPEHUI AOMKHbI ObITb MOBEPEHLI U OTrpagyMpoOBaHbl, a o6opyaoBa-
HWE JOIMKHO BbITh aTTECTOBAHO B COOTBETCTBUM C YCTAHOBMEHHBLIMU Npasunamn?).

4.11 KOHUEHTpaLuIo pacTBOPOB BblipaXKatoT:

- MacCOBOWM AONEN B NPOLEHTaXx, YMCIIEHHO PaBHOM Macce BewecTsa B rpammax B 100 r pacTteopa;

- MacCOBOW KOHLEHTpauuel B rpaMmax Ha KyGuyecknin 4euuMeTp Unm rpaMmax Ha Kybuyeckuin caHtu-
MeTp (OTHOLUEHWE MacChbl KOMMOHEHTA, COAEPXKaLLErocsi B pacTBope, kK 00bemMy pacTBopa);

1) B Poccuiickoit degepaunn geicteyer TY 6-09-1678—86 «DuUnsTpbl 06e3soneHHLIe (Benas, KpacHas, CUHSS
NeHTbI)».
%) B Poccuiickoit ®epepauuu geinctaytoT MNP 50.2.104-09 — MNP 50.2.107-09.
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- MOMSIPHOW KOHUEHTpauueii BeLlecTsa B MOnsix Ha kyGuueckuin aeuumetp (M);
- MOJISIPHON KOHUEHTpaUMEW 9KBMBAmneHTa BellecTBa (HOpManbHOW KOHUEHTpauuen) B MOSb-9KBU-
BarneHTax (MOnsipHaA Macca 9KBUBaNEHTa) pacTBOPEHHOro BewecTsa Ha Kybudeckui geunmetp (N).

MpumeyaHue — MonspHas Macca 3KBUBarieHTa KUCMOT paBHa WX MONAPHON Macce, fieNeHHOi Ha OCHOBHOCTb
KucroThl. MonsipHas Macca 3KBMBarieHTa OCHOBaHUs paBHa ero MoNspHoi Macce, AeNeHHON Ha KUCNOTHOCTL OCHOBaHUS
(BarneHTHOCTb MeTarna Unu YMCro MU POKCUIBHBIX rpynn). MonsipHas Macca 3KBUBareHTa coneil paBHa MonspHoi Macce
CONU, AieNeHHoN Ha Npon3BeeHNe CTENEHN OKUCTEHUS MeTasna (BaneHTHOCTL) U YWcna ero aToMoB B MOEKYNe Conu;

- COOTHOLUEHNEM 0OBEMHbIX YacTeln (Hanpumep, 1:2), rae nepeble Yncna o3HayalT 06beMHbIe YacTu
KOHLIEHTPUMPOBAHHOW KUCMNOThLI UMM WHOTO peakTuBa, a BTOpble — OObEeMHbIe YacTu BoAbl (ECNU HE yKkasaH
ApPyron pacTBOPUTEND);

- TUTPOM, YUCMEHHO paBHbIM Macce BELLEeCTBa, COAEpKALLeMCA B OOAHOM KyOUYECKOM CaHTUMETpe
pacrsopa.

4.12 [JonyckaeTtcs nocrnenoBartenbHOe onpeaeneHne HeCcKONbKMX 3NeMeHTOB M3 O4HON HaBecku, nepe-
BEJEHHON B pacTBOP, C UCMOMb30BAHMEM arnMKBOTHbIX YacTen 3TOro pacrsopa. Cxembl CUCTEMAaTn4eckoro
aHanusa LemeHTa npuBeaeHbl B NPUNOXEHUN A.

4.13 MaccoByo KOHLEHTpaLMIO CTaHAAPTHbIX PACTBOPOB, TUTPLI PACTBOPOB, UCMOMb3YEMbIX B TUTPUME-
TPUYECKUX METOAAX, a TaKXKe pesynbraTbl TUTPOBAHWSA PACCHUTLIBAIOT KaK cpeaHee apudMeTMyeckoe no pe-
3ynbTatam He MeHee Tpex napannenbHbiX onpeaeneHuin. Pacyet npoBoAAT 40 YETBEPTON 3HaYaLlen uudpobl
nocne 3ansTow.

4.14 [1nA OUEHKN TOMHOCTM (NPaBUMNbHOCTU U NPELM3UOHHOCTU) METOAOB U PE3yrbTaToB ONpeaeneHns
MaCCOBOW AOMNN XMMUYECKUX SNTEMEHTOB B COOTBETCTBUM C AENCTBYIOLLMMI HA TEPPUTOPUN FTOCYAAPCTBA HOP-
MaTUBHbIMU JOKYMEHTamMmn!) NPUHATLI NoKasaTenu, NnpuseaeHHbIE B 4.14.1—4.14 4.

4.14.1 CrangaprtHoe (cpeaHeksaapaTtudeckoe) oTknoHeHne (CKO) nosTopsiemocTy (G,), NONy4eHHOE B
YCINOBUSIX MOBTOPSIEMOCTM (HE3aBUCUMbIE pPe3ynbTaThl MOMy4aloT B 04HON naboparopum, C UCNONb30BAHUEM
OOHOrO U TOrO e 060pyaOBaHUA, XMMUYECKUX PEaKTUMBOB, B NPeaenax KOPOTKOro NPOMEXYTKa BpEMeHHU), siB-
nsietcA 6a30BbIM (ONOPHLIM) NPU OLEHKE NPEeLU3MOHHOCTU METOAOB U pe3ynbLTaToB aHasNIu30B.

MpuBEAEHHbLIE 3HAYEHUA G, NOMyYEHLI HA OCHOBAHWM CTATUCTUYECKOW 0OPaGOTKKU PE3ynbTaTtoB Me-
nabopaTtopHOi aTTecrauum ctaHaapTHeIX obpasuos (CO) cocraBa maTepuarnoB LIEMEHTHOMO NPOM3BOACTBA
KaTeropuii: rocygapCTBEeHHbIN CTaHAapTHLIM obpasey (CO), oTpacnesBow craHaapTHoii obpasey (OCO),
cTaHgapTHbIn obpasey npeanpuatus (COIT) u, npu HEOGX0AUMOCTU, CKOPPEKTUPOBAHLI B COOTBETCTBUMN C
TpeboBaHUSAMU TOYHOCTU, NPEAbABMASEMbIMA TEXHONIOMTMYECKUM NPOLIECCOM K XMMMYECKUM napameTpam Uc-
nonb3yeMblX Marepuaros.

MpumMmedaHue — lNpu paspaboTke ansTepHaTUBHLIX METOAOB aHanNu3a cpeaHeKBagpaTUHeckoe OTKNOHeHWe
Pe3yneTaToB aTTeCTaLMOHHbIX aHanM3oB (S,), BbIMOHAEMbIX B YCIOBUSX NOBTOPS@MOCTH, HE AOMKHO NPpeBbIlaTL CTaH-
AapTHOe cpefiHeKBaJpaTUYeckoe OTKIOHEHWe MOBTOPSIEMOCTH (G,), YCTaHOBNEHHOE [JaHHLIM CTaHAAPTOM ANSA COOTBET-
CTBYIOLLIEro anemeHTa.

CpenHekBaapaTU4eckoe OTKIIOHEHWE Pe3ynbTaToB aHann3oB S, BLIMUCIAIOT N0 hopmyne
S,=0,886R, @

rneR — cpeaHui pasmax rno BCeM napam napannenbHbIX onpeaeneHun.
CpeaHuit pasamax R BblUMCAAIOT NO hopmyne

p_ i=1
R= o (€))

rne R; — abConoTHOE 3Ha4YeHNe PasHOCTM MEXAY Pe3ynkTatamu i-i Napbl NapannenbHbIX onpeaeneHui (pasmax),
n — ofLee YMCNO Nap pesynsLratoB napannenbHbIX onpeaeneHnin (He permaMeHTMPYETCs, HO He meHee 20 nap).
Pasmax R; BbIMMCIIAIOT Mo hopmyrne

rae X,;; n X,; — COOTBETCTBEHHO pesynkrarbl 1-ro u 2-ro onpeaeneHnin B j-i nape pe3ynsraTos napanmnernbHbiX
aHanu3os.

1) B Poccuiickoin degepauun aeitctaytoT FOCT P UCO 5725-1—2002 « TOYHOCTb (NPaBUMBHOCTL M MPELM3NOHHOCTL)
METOAOB W pe3ynbraToB UsMepeHuin. Yactb 1. OcHoBHbIe nonoxeHus u onpegenexus» u NOCT P NCO 5725-6—2002
«TOYHOCTb (NPaBUNBHOCTL U MPELM3NOHHOCTL) METOAOB W Pe3yneTaToB U3MepeHuid. YacTb 6. McnonsaoBaHue 3HaveHuit
TOYHOCTU Ha NpaKkTuKe».
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4.14 .2 CtaHpaptHoe (cpegHekBagparnyeckoe) OTKNOHeHUe BOCNPOM3BOAUMOCTU pesynbratoB u3aMmepe-
HUA (GR), NONY4YEHHOE B YCMNOBUAX BOCMNPOU3BOAUMOCTU (aHaNMU3bl OAHOTO MAEHTUYHO WCMbITLIBAEMOIO YC-
peaAHeHHoro 06pa3ua, BbIMOJIHEHHbLIE B Pa3HbIX na60paTopuﬂx, OAHUM UINU ABYMA anbT€pHATUBHbIMU CTaH-
[apTM30BaHHBIMM METOAAMM aHanu3a, pasHbiMu naGopaHTamMu ¢ UCNONb3OBAaHUEM PA3HOW annaparypbl U
peakTuBOB), BbluMCNAEMOE No hopMyne

©®)

rae X; — pesynsrar j-ro aHanusa;
X — cpefiHui pesynbrar aHanusa no BCeM AaHHbIM;
n — 4ucno aHanu3oB (He pernameHTupyeTcs, Ho He meHee 20).
3HaYeHUE G UCNOMb3YIOT AN NOATBEPXAEHNUA KOMNETEHTHOCTU MCNbITaTeNbHbIX nadopaTropuii Npu
npoBeAeHUU MeXIabopaTopHbIX CPABHUTENBLHLIX UcnbiTaHui (MCW); BOZHMKHOBEHWUM CMIOPHLIX CUTYaLMIA NpK
KOHTPOJIE KayecTBa pe3ynsrartoB XMMUYECKOr0 aHanusa u ap.
4.14 3 lNpegen nOBTOPAEMOCTH (1), XapakTepusyloLwmini MakCUMasnbHO [10MyCKaeMoe pacxoXaeHue Mex-
Ay pesynbratamu AByX napannesnbHblX onpeaeneHun (3 AByX HaBeCoK), NOSTy4YeHHbIX B YCNOBUSIX NOBTOPSie-
MOCTU NpU A0BEPUTENBHON BEPOSATHOCTU 95 %. Mpeaen NOBTOPAEMOCTH r BEIMMCAAIOT MO hopmyne

r=2¢,/J2=141o,. ®

MpumMmeyaHune — lpu cobniogeHnn TpebGosaHuit HACTOALLEro cTaHAapTa K MeTo4aM aHanusa pacxoxaeHme
Mexay pesynsraTtamMu naparnerbHbIX onpefeneHuii, Nony4eHHLIMM B YCNOBUAX NOBTOPSIEMOCTH, 6yAleT npeBbllLaTh npe-
Zier NoBTOPAEMOCTH (1) B CPeAHEM He Yallle ofHOro pasa Ha 20 cny4aes.

4.14 4 Mpepnen BOCNPOM3BOAUMOCTY (R), xapakTepusyioLuin MakCMMarbHO J0NyckaemMoe pacxoXaeHue
MeXy pesynsratamu AByX OnpeferneHuin, NonayvyeHHbIX B YyCNOBUAX BOCMPOM3BOAUMOCTH, NPU [OBEPUTESb-
HOW BepOATHOCTH 95 %.

Mpumeyanune — lMpu cobniogeHnn TpeboBaHW HACTOALLEro cTaHAapTa pacxoXaeHne Mexay pesynsrataMmu
aHanu3a MAeHTUYHO WUCMbLITEIBAeMOro Marepuana, nonyvyeHHbLIMU B YCNOBUSX BOCNPOU3BOAUMOCTH, ByaeT npesbilwaTh
npegen BocrnpouasoguMocTy (R) B cpefHeM He valle ogHoro pasa Ha 20 cny4aes.

4.15 MpuHATbIE B Ka4ecTse 6a30BbIX (ONOPHLIX) 3HAYEHUA G, U I YCTAHOBNEHLI B 3aBUCUMOCTH OT Mac-
COBOV A0NM ONPedEnsAemMoro anemMeHTa U npueegeHbl AuddepPeHUMPOBAHHO ANA KOHKPETHBLIX MHTEPBANOB
COAEMKaHWUI aNEeMEHTOB B pasgenax 6—22.

4.15.1 Ecnu pesynbTtaTthl ABYX NapannenbHbiX OnpeaeneHnii nonagatT B CMEXHbIE UHTEpBanbl coaep-
KaHWA 3MeMeHTa, AN KOTOPbIX YCTAHOBMNEHbI PA3HbIE 3HAYEHUSA 7, TO 3a NPEAEN NOBTOPAEMOCTHU AN OLEHKN
pacxoxaeHus Mexay STUMU pesynsratamu NPUHUMAKOT cpeaHee apudMETUYECKOe NpeaenoB NOBTOPAEMO-
CTW, YCTAHOBMEHHbIX AN 9TUX UHTEPBAarioB.

4.15.2 B cniyyae, ecnm COOTBETCTBYIOLMM HOPMAaTUBHbIM AOKYMEHTOM YCTAHOBNEHO NpeaenbHoe 3Ha-
YeHue Ansa onpenenseMoro 3fIeMeHTa, a NoNyYeHHbI Pe3ynbTaT aHanu3a OTNMYaeTCst OT 3TOro NPeaenbHOro
3HAYEHMS MEHEE YEM Ha BENUYUHY G,, CieaYET NPOBECTM NOBTOPHbLIN aHaNN3 HE MEHEE YEM U3 TPEX HABECOK.
3a oKOHYaTenbHbI pesynsTaT NPUHUMALOT CpeaHee apudPMETUYECKOE ITUX ONPeaeneHui.

Ecnu npegenbHoe 3Ha4YeHWe yCTaHOBMEHO ANSi CYyMMbl 3MEMEHTOB, TO OTIIMYME NONYYEHHOro pesyrb-
Tara onpeaeneHns 3Toi CyMMbl OT NPEAENbHOT0 3HAYEHWA OLIEHMBAIOT MO CYMME G,, YCTAHOBNEHHbLIX ANs
9MEMEHTOB, YMHOXEHHBIX Ha COOTBETCTBYIOLLME JONM ANEMEHTOB B MOMYYEHHOW CYMME.

4.16 [Ins KOHTPONS NOrpeLlHoCTH pe3ynsTaToB aHanuaa, artectauMm HOBbIX METOA0B aHanm3a UCnofb-
3ytoT CO cocrtaBa BewecTB U matepuanoB kateropuii [CO, OCO u COIll, U3roToBneHHble B COOTBETCTBUN C
MOCT 8.531, TOCT 8.315 1 gpyruMun AenCTBYOLMMMW HA TEPPUTOPUM rOCYAapCTBa HOPMaTUBHbLIMU JOKYMEH-
tamu!), aTTecToBaHHbIE B cooTBETCTBMM ¢ TOCT 8.532.

4.16.1 Pesynorar aHanu3a CO cuuTaloT yaoBnNETBOPUTENbHBLIM, €CNU cpeaHee apudpmMeTmyeckoe pe-
3yneTaTtoB ABYX NapannenbHbiX onpeaeneHuii (M3 AByxX HABECOK) OTNNYAETCA OT aTTECTOBAHHOIO 3HaYEHUA
MacCOBOW A0NM ONpeaenaemoro afieMeHTa He bonee, 4em Ha cTaHgapTHOE (CpegHeKBagpaTU4ECKOe) OTKIO-
HEHWe NOBTOPAEMOCTH (G,), PEINAaMEHTMPYEMOE CTaHAAPTOM [N COOTBETCTBYIOLLErO MEMEHTa.

4.17 Mpu npoBepKe NpaBUnNbHOCTU FPaayUPOBKA M3MEPUTENbHbIX CPEACTB U APYIMX KOHTPOMbHLIX NpoLeaypax
¢ ucrons3osaHnem CO B KayecTBe MPOBEPOYHOrO, PesynkTaT aHanuia obpasua CYMTAlOT YAO0BIETBOPUTENBHBIM,

1) B Pocenitckoit depepaLmun felicteyeT FTOCT P 8.871—2014 «locyfapcTBeHHas cucTeMa oBecneqeHns efuH-
cTBa uaMepeHuit. CTaHgapTHble obpasLpbl npegnpuaTuid u otpacnei. O6ume TpeboBaHUAY.
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€Cnu cpeaHee apudmeTnyeckoe Tpex napasnnenbHbIX U3MEPEHUt OTNUYAETCA OT aTTeCTOBaHHOM MaccOoBOW 40Mu
onpeensemoro anemeHTa He Gonee Yem Ha 0,7 CTaHAAPTHOrO OTKMOHEHUA NOBTOPAEMOCTY (C,), YCTAHOBNEHHOIO
ANS COOTBETCTBYIOLLErO drieMeHTa.

4.18 MaccoByto AOMI0 3NEeMEHTOB B aHanuaupyeMoii npobe onpeaensioT napannensHo B ABYX HaBe-
ckax. 3a pesynbsrar aHanu3a npUHUMAOT cpeaHee apuMeTMUECKOe ABYX NapanmnenbHbIX ONpeaeneHui.

4.19 [lonyckaeTcs He NpOBOAMTL MapannenbHble ONpPeaeneHns Kaxaoro anemMeHTa npu ycrioBun Bbl-
MONHEeHMA ¢ Kaxkaou paboueii cepuenn npod (HO He MeHee Yyem ¢ 10 % aHanusmpyembix Npod) aHanmsa CO
cocrasa kateropum OCO unm MCO, 6nU3koro N0 CBOUM XMMUYECKUM MapaMeTpamM K aHanu3mpyemomy mare-
puany. MNpu 3TOM OTKNOHEHUS Pe3ynbTaToB M3MEPEHUI MaCCOBOM A0MM 3NIEMEHTOB OT aTTECTOBaHHbIX 3HaYe-
Hui ana CO, B TOM YMCre Npu UCNOMNb30BaHWW anbTePHaTUBHbLIX METOAOB aHanNW3a, He AOMKHbI NPeBbILLAaTh
pernameHTMpyeMoe CTaH4apTHOE CPefHeKBaapaTM4eCcKOe OTKNOHEHNE NOBTOPAEMOCTH (G,), YCTAaHOBINEHHOE
AN COOTBETCTBYIOLLETO 9NEeMeHTa.

4.19.1 lNonyyeHHas B Te4eHne onpeaeneHHoro BpeMeHHOro nepuoaa CoOBOKYNMHOCTb OTKIOHEHUI coaep-
XaHun kaxgoro onpeaensemoro B CO anemMeHTa OT ero aTTeCTOBaHHOIO 3Ha4YeHusi MO3BOSISIET OCYLLECTBNATL
KOHTPOMb CTABUNBbHOCTU PE3ynsTaToB U3MEPEHUI BHYTPY nabopaTopum ¢ NPUMEHEHWEM KOHTPOMbHbIX KapT
LLlyxapTa no AefcTByIOLIEMY HA TEPPUTOPUM TOCYAAPCTBA HOPMATUBHOMY AOKYMEHTY!), MpuHsB Npn aToM 3a
npeagen nNpeaynpexaeHnsa pernaMeHTupyeMoe CTaHaapToM CpeHeksagpaTudeckoe OTKMOHeHMe nosTopse-
mocTH (G,), a 3a npeaen AencTensa — (26,).

4.20 Mpu oueHke KBanuduKauuum ucnblTaTenbHbIX nabopaTopuini NOCPEACTBOM MEXNabopaTopPHbIX
cpaBHUTENbHbIX UcnbiTaHun (MCU) no AencrByloWEeMyY Ha TEppUTOPUM rOCyaapcTsa HOPMAaTUBHOMY [OKY-
MeHTY?) 0CTOBEPHOCTbL PE3YNLTAaTOB AHANN30B, NPEAOCTABNEHHbIX KaXAbIM y4acTHukom MCW, cunTalor no-
NOXUTENBLHON, E€CMN OTKIMOHEHWA MacCOBOW 40NN XUMWYECKMX SNEMEHTOB OT UX CPeAHUX 3HA4YeHun, ycrTa-
HOBNEHHbIX Npu 0BpaboTke pesynstatoB MCU, He npeBbIWAOT ABYX CTAHAAPTHLIX CPeAHEeKBAAPaATUIECKUX
OTKIMOHEHUI NOBTOPSEMOCTHU (+ 2G,) N0 COOTBETCTBYIOLLIEMY ISIEMEHTY.

4.21 Mpu npuMeHeHUn PUIMKO-XMMUYECKMX METOoAoB aHanusa (hoTOo3NEeKTPOKONOPUMETPUYECKOTO,
CNeKTPOOTOMETPUYECKOTO, MOHCENEKTUBHOMO, PEHTTEHOCNEKTPAnbHOTO 1 Ap), TPeOyIoLWMX NOCTPOEHUSA rpa-
AYUPOBOYHBIX rPachukoB, rpaduku CTPoAT B NPSMOYTONbHLIX kKoopAuHaTax. Ha ocu abecuuce oTknaabiBaloT
Maccy onpeaensaemoro anementa (r, Mr) unu mMaccoByio 4onto anemenTa (%), a Ha 0CM OpaMHAT — COOTBET-
CTBYIOLUMI aHANUTUYECKUIA CUrHan (ONTUYECKYIO MIOTHOCTb, CUAY TOKA, UHTEHCUBHOCTbL PEHTreHodnyopec-
LEeHTHOrO M3ny4YeHus u ap.).

4.22 Ins nOCTPOEHUA rpagyupoBOYHbIX rpadmkoB ucnonb3ytoT FCO unn OCO cocraBa BELECTB U Ma-
Tepuarnos, U3 KOTOPbIX FOTOBAT rPagyMpOBOYHbLIE PAcTBOPLI. [pU peHTreHocneKkTpanbHOM METoAe aHanu3a
ncnonb3yiot Tarke COMM. Cnocob u ycrnoBusi NOCTPOeHUs rpachuKoB yKasaHbl Ansi KOHKPETHbIX METOAOB aHa-
nusa B pasgenax 9, 11—13, 15, 17—19, 21—23 HacTosiLyero craHaapra.

paduk CTPOAT HE MEHee YeM MO NATU TOYKaM, NoryyeHHbIM NepeBeAeHMEM B pacTBOP pasnuyaio-
LUMXCA NO Macce HaBECOK CTaHAapTHOro obpasua. ToYku paBHOMEPHO pacnpeaensior no AuanasoHy m3mMe-
peHuit. MMHMMAanbHYI0 U MAKCUMarbHYI0 HAaBECKM pacCUUTLIBAIOT TakuMm oBpa3oM, utobbl obecneunTs BeCb
HeobBxoAMMbIN Anana3oH uaMepeHun. Kakaylo TOYKy HaxoaAaT Kak cpeaHee apupMeTuyeckoe 3HavyeHue He
MEHee YyeM Tpex napannernbHbiX u3MepeHuin. He gonyckaerca CTpouTb rpagyMpOBOYHbIAN rpadduK METOA0M
9KCTpanonsiuuu.

Mpu ucnonb3oBaHuM Ans U3MEPEHUI anuKBOTHLIX YACTEN PACTBOPOB MAaCCOBYIO A0S0 dneMeHTa B 00-
pasue X5, %, BbUCHAIOT N0 hopmyne

mV

=——1"—___.100,
3 mVv,;-1000 0

rae m — macca HaBecku obpasua, T;
M, — Macca aneMeHTa B anuKBOTHOI 4acTu PacTBopa, onpeaenieHHas no rpagynpoBoYHOMY rpachuky, Mr;
V — 06wmit 06bEeM NCXOAHOTO PacTBOpa, CMS;
V| — anuKBOTHasi 4acTb UCXOHOTO PacTBopa, om3.

4.23 Mpu BLINONHEHMM aHANM3a HaABECKy aHanuaupyemon npoObbl, pasBeaeHue U anuKBOTHbIE YacTu
NPUHMMAIOT TaKUMU Xe, KaK NP U3rOTOBNEHUM OCHOBHOTO rpagyupoOBOYHOIO pacTeopa.

1) B Poccwiickoii Peepauun aeiicteyer TOCT P UCO 7870-2—2015 «CraTucTndeckne MeToAbl. KOHTPOmbHLIE
kapThbl. YacTb 2. KoHTpornbHbIe KapThl LLyxapTa».

2) B Poccuiickoii ®efepalun aeitcteyet FOCT P 8.690—2009 «locyaapcTBeHHas cucTeMa obecredeHus eanH-
cTBa u3MepeHuid. Ucnonb3oBaHue nporpamMM NpoBepKu KBanudukaLmmu NOCpeAcTBOM MexabopaTopHbIX CPaBHUTENBHBIX
UCNbITaHWIA NPU akKKPEAUTALMU UCTbITATENBHLIX NabopaTopuit».
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B cnyyae He0OX0AMMOCTU U3MEHEHUS] HABECKU, Pa3BEASHUA UMM anNUKBOTHOM YacTu NO CPABHEHWIO C
YCNOBUAMU NPUTOTOBINEHNA OCHOBHOMO rPpalyMpoOBOYHOrO pacTBopa MaccoBylo A0MI0 aneMeHTa Xy, %, Bbl-
yncnaT no opmyne

X

Xo= s
%" KiKyKs

rae X — maccoBas Aons dneMeHTa, HaugeHHas no rpaayupoBoYHOMY rpaduky, %;
K — OTHOLUEeHNE HaBECKM aHann3upyemoro obpasua k HaBecke OCHOBHOIO rpagyupOBOYHOIO pacTeopa,
K, — OTHOLEHne pasBeeHUst OCHOBHOIO rpalyupOBOYHOIO PacTBOPa K PasBeAEHNI0 aHanu3upyemoro
pacTBopa;
K3 — OTHOLLEHWE annMKBOTHON 4acTy aHanM3npyemoro pacTeopa K anukBOTHON 4acTU OCHOBHOTO rpaayu-
POBOYHOroO pacTsopa.

Mpu npamom HPOTOKONOPUMETPUYECKOM aHanNu3e BBOAAT NONPaBKy HA U3MEHeHue ycnosuit poTome-
TPUPOBAHUS NO CPABHEHUIO C YCMOBUAMM rpasyupoBku. [AnA 9TOr0 OAHOBPEMEHHO C aHanNU3upyembiM 00-
pa3uoM U3MEPAIOT ONTUYECKYIO NAOTHOCTL BHOBL NPUrOTOBAIEHHONO OKPALLEHHOro rpagyMpoBOYHOrO pacTBo-
pa. amepeHne onTMYECKON NNOTHOCTU PacTBOPA BLIMOMHAIOT C NOrPELIHOCTLIO He Gonee 0,002. MonpaBky
BHOCAT C 06paTHbLIM 3HAKOM, TO €CTb, €CIN ONMTUYECKas MIIOTHOCTb FPaayMPOBOYHONO pacTBOpa yBENMUMnach
Ha HECKOMbKO €4WHUL, TO 3TO 3HA4YEHWE BLIMUTAIOT U3 ONTUYECKON NIIOTHOCTU aHANU3MPYEMOro pacTBopa u
Hao6oport. Mocne BBeAeHWS NONPaBKWU HAXOAAT NO rpachuky NCKOMYIO MaCCOBYIO A0S0 ANEeMEHTa.

4.24 Mpu maccosoin paboTe, eCnu MEETCA NUHENHAA 3aBUCMMOCTb MEXAY MACCOBON A0NEN IneMeHTa
1 COOTBETCTBYIOLLIUM aHANUTUHECKUM CUrHANOM (ONTUYECKOW NIIOTHOCTBLIO PacTBOPA, UHTEHCUBHOCTbIO U3TTy-
YeHUsn, CUNOW TOKa M T.N.), PEKOMEHAYETCH COCTaBNATL FPaayMPOBOYHOE YPABHEHNE

Xy=C+b(Ys-Y), ©)

rae C; Y — COOTBETCTBEHHO MAcCOBas A0S ONPeAenseMoro 3NeMeHTa B OCHOBHOM rpagyupoBOYHOM pac-
TBOpE (06pasue) u ero aHanNUTUIECKUI CUrHanm,;
Y5 — aHanUTUYECKuit CUrHan onpeaensemMoro aNeMeHTa B aHanu3upyemom pacTeope,
b — yrnoBoi KO3PPUUNEHT rpagyMpOBOHHON NPAMOI UNK rPaayUPOBOYHbLIN (PaKTOP, 3HAYEHUE KOTOPO-
ro, y4utbiBas GrmM30CTb rPagyMpOBOMHOIO YPABHEHUA K YPABHEHUIO MaTeMaTU4eCcKoi perpeccum,
BbIYMCIIAOT N0 popmyne

®

(10)

rae X;; Y; — COOTBETCTBEHHO MaccoBasl A0Ns ONPeaenAeMoro SfeMeHTa B j-M rpafyupoBOYHOM pacTeope
_ (oBpasue) n ero aHanUTUYECKMin curHann,
X;Y — COOTBETCTBEHHO cpeaHue apudMeTuyeckne 3Ha4eHns MaccoBbIX 40ren onpeaensaemMoro saneMeH-
Ta B -M psiay rpagyvpoBOYHbIX pacTBOPOB (06Pa3LOB) M UX aHANUTUYECKUX CUTHANOB
nnu

b=9X )
Oy
rae GX; GY — COOTBETCTBEHHO cpefHeKkBagpaTnyeckne OTKINOHEHUA MaCCOBbIX p,one|7| N aHannTU4YeCKUx cur-
HanoB B UCNONb30BAHHOM PSAAY rpaaynpOBOYHbLIX PACTBOPOB (0Opa3LoB).

MpaBUNbHOCTL COCTaBMNEHUS (NIMHEWHOCTL) rPagyMpoOBOYHOrO YpPaBHEHUSA NPOBEPSIOT, NOACTaBMAS B
HEro u3MepeHHble aHanMTUYECKMe CUrHanbl, MONy4YeHHbIE Ha rPagyMpPoBOYHbIX pacTeopax (obpasuax).

4.25 [Ins ynobcTBa pacyeToB Mo rpagyupoBOYHbLIM rpadoukam UM Ha OCHOBAHWU JaHHBIX, MONYYEHHbIX
U3 rpagyupoBOYHbLIX YPaBHEHWI, COCTABMSAOT COOTBETCTBYIOLLME Tabnuupl.

4.26 Tpu ucnonb3osaHUM (POTOKONOPUMETPUYECKOrO METOA4A aHanu3a AnA OnpefeneHust BbICOKUX
KOHUEHTpaLKii dNemMeHTa C LEenbild YMEeHbLUEHUS NOrpeluHOCTM aHanusa npoBoaat AuddpepeHumanbHoe
(hOTOKOSNIOPUMETPUPOBAHNE, OCHOBAHHOE HA U3MEPEHNUN ONTUYECKON NMOTHOCTU aHaNM3MpPyemoro pacTeopa
OTHOCUTENbLHO ONTUYECKON NIIOTHOCTU pacTBopa CTaHaapTHOro obpasya ¢ M3BECTHOM KOHLEHTpauumen onpe-
Aensemoro aneMeHTa.

ObsnaszaTenbHbIM YCNOBUEM 3TOMO0 METOAA ABNSAETCA UCMONb30BAHME PABHOLIEHHbIX KIOBET, UTO NPOBEPS-
I0T NONy4YeHNEM OAUHAKOBOW ONTUYECKOI NIOTHOCTU NMPU U3MEPEHNUN OFHOTO U TOTO XKE OKPaLLEHHOrO pacTBo-
pa B 06eux KlopeTax.
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4.27 MaccoBasg gons onpeaensieMoro afemMeHTa He J0SMKHa OTnM4aTbCA OT MacCOBOW AI0NW AaHHOTO
3anemMeHTa B OCHOBHOM pacTtsope npu npssMom dpotomeTpuposaHum Gonee yem B 1,5 pasa, a npu audde-
peHuuansHoM — Gonee yeM B 1,2 pa3sa. [pu HaApyLLEHMU ITOrO YCIIOBUA MEHSIIOT HABECKY, pasBedeHue nnu
ANMKBOTHYIO YaCTb aHanNM3upyeMoro unu ctaHaapTHoro odbpasua.

4.28 TpoBepKy rpagyupoBOYHbIX rpadPuMKOB MO CTaHAAPTHLIM 00pa3uam NPOBOAAT NEPUOAUYECKU, HE
peXke 04HOro pasa B Nonyrogue, npy HapyLLieHMn cTabunbHOCTU NPOLIECCa BbIMONHEHUSI aHanM3a u npu He-
06X0AMMOCTM CKOPPEKTUPOBATH €0, a TAKKe NMOCHNE KAXKAO0I0 PEMOHTa UCNONb3yeMbiX Npubopos.

4.29 lNpu BbINOSIHEHUW aHanM3a PeKOMEHAYETCA napannenbHO NPOBOAMUTL XONOCTON ONbIT ANs y4yeTa
3arpsi3HeHUi peakTUBOB, AUCTUNNIMPOBAHHOW BOALI U AP.

5 TpeboBaHus 6e30nNacHOCTU

5.1 JlabopaTtopHble NOMELLEHUS,, B KOTOPbIX BbIMOMHAIOT paboThl MO ONpeaeneHnio XMMUYECKOro Co-
CTaBa LieMeHTa U MaTepuanoB LEMEHTHOTO NPOU3BOACTBA, AOKHbI ObiTb 000PYA0BaHLI BEHTUAALUUOHHBIMU
cuctemamu no NOCT 12.4.021.

5.2 MNpu akcnnyartaummu aNeKTpPOyCTaHOBOK U aNeKTponpubopoB, UCMOMNb3yeMblX B NpOLEcce aHanusa,
AOIDKHbI BbIMONHATLCA NpaBuna anektpobesonacHoctu no NOCT 12.1.019.

5.3 INpu pabote ¢ kMCNOTaMM U LLEENOYaMU AOMMKHBI ObITh COONIOAEHBbI NpaBuna 6€30NacHOCTU, AENCTBY-
I0LME B XMMUYECKMX naboparopusx.

5.4 INpwu akcnnyarayyuu yCTaHOBOK C UOHU3UPYIOLLIMMU UCTOUHUKAMU U3TTYYEHUS (PEHTFEHOCNEKTpanbHas
annaparypa) crneayeT pykOBOACTBOBaTLCS TpeOOBAHMSIMU HOPM paAUaLMOHHON 6e30NacHOCTU U OCHOBHLIMM
CaHMTapHLIMM NPABUNAMKU NO ENCTBYIOLLIMM HA TEPPUTOPUIN TOCYAAPCTBA HOPMATUBHLIM A0KyMeHTam ™).

5.5 MNMpu paborte ¢ ropto4nmMm 1 B3pbIBOONACHLIMM BELLECTBAMU OIDKHBI coBnioaaThesa TpeboBaHus 6e3-
onacHoctu B coorsercreumn ¢ FOCT 12.1.010.

5.6 Npu pabore ¢ razoBbiMM ycTaHOBKamu pykoBoacTaytorcsi FOCT 12.2.008 u npasunamu 6e30nacHo-
CTU B ra30BOM XO35INCTBE, YTBEPXKAEHHbIMU [OCrOpTEXHAA30POM.

5.7 Mpu paboTe ¢ BpeAHbIMUA U SA0BUTHIMU BELLECTBAMU HEOOXOAUMO NPUMEHSATL CPEACTBA 3aLLUThI NO
MOCT 12.4.011, unamsuayanbHble cpeactsa 3awmthbl (pecnupartopsl) no NOCT 12.4.028 unn NOCT 12.4.296,
pesunHosble nepyatku no MFOCT 12.4.103, oagexay no MOCT 27654 n TOCT 29058.

6 OnpeaeneHue Bnaru

6.1 CTaHOapTHOe CpeaHeKBagpaTMYecKoe OTKNOHEHME MOBTOPSEMOCTU U pacXoXaeHue mexay pe-
syneTatamu napannenbHbiX OnpeaeneHnin He A0KHbI NPEBbILLaTh 3HAYEHWI G, U 1, PaBHbLIX COOTBETCTBEHHO
10,07 % n 0,10 % npu maccosoii gone enaru 4o 1,0 % unu 0,10 % u 0,15 % npu 6onee BbICOKOW MaccoBOM
Jone enaru.

6.2 MpaBuMeTpUYECKUI MeTOq

6.2.1 Annapartypa

Becbl nabopartopHble 06Lero HazHadeHus no 4.3.

LLikadp CyLUMnbHbIN.

6.2.2 NpoBeaeHue aHanumsa

Hasecky npobbl Maccoi 1 r nomeLLaoT B NPeABapUTENbHO BbICYLLEHHbI A0 NOCTOSHHOWM Macchl BIOKC,
CTaBAT B CYLUMNbHbIWA LKA, HarpeTbii 4o TeMmnepatypbl (110 £ 5) °C, cywar 1,5—2 4. BIoKC BbIHUMAIOT U3
CyLUMNbHOrO LKada, OXNaXaaloT B 9KCMKaTope U B3BeLUMBaIoT. [Nepes B3BeLUMBAHWEM KPbILIKY Olokca npu-
OTKPLIBAIOT M GbLICTPO 3aKpbIBAOT. BbiCyLLMBaHUE, OXNaXaeHWe U B3BELUMBaHWE NOBTOPSAIOT 40 TEX MOP, NoKa
pasHuua mMexay AByMS nocrnegylowummn B3pewumaHusaMmu byaet He 6onee 0,0004 r. Ecriim npu NoBTOPHOM
BbICYLLUMBAHUM Macca HABECKW YBENMUUTCSA, TO ANA pacyeTa NpUMEHSIOT Maccy, NPeaLUeCTBYIOLLYIO ee yBe-
NUYEHNIO.

Mpo6y runca u runCOrMMHO3eMUCTOrO LiEMEHTa cyLiar npu Temneparype (50 + 5) °C.

6.2.3 O6paboTKa pe3ynsraToB

Maccosyto gonto snaru X, %, BblMUCHIAOT N0 popMyne

1) B Poccuiickoit ®eaepaLym felictayior CaHluH 2.6.1.2523-09 «HopMbl paanaLmoHHoi 6esonacHocTv HPE-99/2009»
1 ClN 2.6.1.2612-10 «OcHoBHbIE caHWTapHble NpaBuiia obecneveHns paguaumoHHoin 6esonacHocTn (OCMNOPE 99/2010)».

10



rOCT 5382—2019

my;—m5)-100
X = ( l 2) ’ (12)
mg
rae m, — macca HaBecku ¢ GIOKCOM A0 CyLUKH, T;
m, — macca HaBecku ¢ GIOKCOM Nocne CYLLKK, T;
mqy — macca HaBecku npobsl, .

7 OnpepaeneHune NoTepyu Macchbl NPU NPoOKanMBaHUn

7.1 CraHpaptHoe cpeaHEeKBaapaTu4ecKoe OTKIIOHEHME MOBTOPAEMOCTU U pacXoxaeHue Mexay pe-
synkratamu naparsnenbHbiX ONpeaerneHnin He OMKHbI NPEBLILLATL 3HAYEHUN G, W I, PABHbIX COOTBETCTBEHHO
£0,07 % 1 0,10 % npu notepe maccbl Npu npokanueaHuu Ao 1 % (Ho He meHee 0,5 %) unu 0,15 % u 0,20 %
npu 6onee BLICOKOW MOTEPE MACChl MPW NPoKanueaHuu (HO He Gonee 45 %).

7.2 'paBUMETPUYECKUI METOA

7.2.1 Annapartypa

Becbl nabopaTtopHblie 06Lero HasHa4veHus no 4.3.

MNeyb MyenbHas.

7.2.2 NpoBeaeHue aHanu3a

Hagecky npo0bl Macco 1 1, BbICyLLEHHYIO Npu Temnepatype ot 105 °C ao 115 °C, nomeLualor B npea-
BapuUTENbHO NPOKAaneHHbIN U B3BELLEHHbIN NNATUHOBLIN UK hapdOpPOBBIN TUreNb U HarpeBaloT B MydenbHOA
neuu, rae sbiaepxusaiot 30 MuH Npu Temneparype ot 950 °C go 1000 °C, 3arem oxnaXkaaioT B IKCMKaTope u
B3BELLMBAIOT. KOHTPOSIbHLIE NPOKANMBAHNA NPOBOAAT NPU TOW e TeMneparype A0 NONyYEHUs! NOCTOSIHHOW
Macehbl.

Mpu onpeaeneHun NoTepu Macchl NPU NPOKaNMBAHUK LUAKONOPTIAHALEMEHTA, LUNAKa UMK 301bl Ha-
BECKY aHanusupyemon npobbl BblAEp>XUBAIOT B MydhenbHOM neuun npu Temneparype ot 950 °C ao 1000 °C B
TeyeHne 1—2 MuH. KOHTPOnbHbIE NPOKANUBAHWA NOBTOPSAIOT A0 NONYYEHUS MUHUMATBHOTO 3HAYEHUSI MaCChl.

B maTtepuanax, cogepkawumx opraHMyeckue COeIMHEHUs, a Takke KpUCTannuM3aLuMoHHY0 Boay, onpe-
JeneHue notepu Macchl Npu NnpokanveaHuM Ha4YMHaloT npu Temneparype ot 400 °C go 500 °C, npokanueas
npoby 40 NOCTOSAHHOM MaCChl.

7.2.3 O6paboTKa pe3ynLTaToB

[oTepto mMaccbl npu npokanueaHmn X %, BbIMMCNAIOT N0 hOpMyne

n.n.n
m—my -100
Xonn = (T)’ (13)

rae my; — macca HaBecku C TUrnem 40 NpokanueaHus, r;
m2 — Macca HaBeCKn C TUurnem rnocrne npokanuBaHus, 1,
m — macca HaBecku npoobl, T.

8 Onpe,u,enel-me OoCTaTkKa, HepacTBOpUMOro B COJISIHON KUCIOTe " pacTBoOpax
yrnekucnbixX conen (VI.I1I/I FVI,quKCMp,OB) wWesioOuHbIX MeTannoB

8.1 CtaHpapTHOe cpeaHeKkBagpaTUyecKoe OTKMOHEHWE MOBTOPSEMOCTU W pacxOXxaeHue Mexay pe-
3ynesratamu napannenbHbix onpeseneHuit He AoMkHbI NPEBbILLaTL 3HAYEHUN G, U I, PABHLIX COOTBETCTBEHHO
10,05 % u 0,07 % npu maccoBoii gone HepacTBOpuMoro ocrarka Ao 1 % (Ho He meHee 0,5 %); +0,15 % u
0,25 % npu maccoBoli Jone HepacTBOPMMOro octatka 40 20 %; £0,45 % n 0,60 % npu MaccoBoii Aone Hepac-
TBOPMMOro ocTtaTtka 6onee 85 %.

8.2 NpaBUMeETPUYECKUI METO

8.2.1 CywHOCTb MeTOAa

CyLLHOCTb METOAa 3aKMo4aeTcsl B NocnegoBarenbLHon o6paboTke HaBECKU aHANM3upyeMoro marepua-
rna pacrBopamMu COMSHOM KUCIOTbI U YINEKUCIbIX cone (MU ruapoKCUAO0B) LLENOYHbIX METANOB.

Metoa He pacnpoCTpaHsSIETCA HA aKTUBHbIE MUHEpParbHbIE A00aBKM M LEMEHTbI, BKNoYatoLwme B CBOM
COCTaB 3MeMEHTbl, PAaCTBOPUMBIE B YINEKUCHbIX CONSAX (MM rMAPOKCUAAX) LLEMOYHBIX METASSOB.

1
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8.2.2 Annaparypa u peakTMBbl

Becbl nabopartopHble obLLero HasHa4yeHua no 4.3.

Meub MydpenbHas.

Kucnota conaHas no FOCT 3118 u pacteop 1:9.

Kucnota cdpropucrosogopoaHas no FOCT 10484.

Kucnora cepHasa no FOCT 4204.

Hatpui yrnekucnblii no FOCT 83, pacTBOp MaccoBoi KOHLEHTpaLumeit 50 r/ams,

Mapokcua Hatpus no FOCT 4328, pacTBOp MaccoBoil KOHLEHTpaumeii 10 r/am3,

AMMOHUIH a30THOKUCHLI Mo FTOCT 22867, pacTBOp MaccoBoii koHLeHTpaumedi 20 r/am3.

AMMOHMI xnopucTblii no MOCT 3773, pacTBOp MaccoBoi KOHUEHTpaumeit 20 r/amS3.

CnupT 3TUNOBBLIN PEKTUMUKOBAHHBIN TexHUYeckuii no MOCT 18300.

MHaukarop METMNOBLIA KPAcHbIM NO AEMCTBYIOWEMY HA TEPPUTOPUM rOCYAapCTBa HOPMATUBHOMY A 0KY-
menTy!), cnupToBOIt pacTBOp MaccoBoi KOHUEHTpaumeit 2 r/am3; rotosaT no MTOCT 4919.1.

Cepebpo asoTHokucnoe no FOCT 1277, pacTBOp MaccoBoil KoHLeHTpaumeii 10 r/am3.

Kucnora asorHast no FOCT 4461.

8.2.3 NpoBeneHue aHanusa

Hasecky aHanusupyemoro matepuana maccown 0,50 r unu 1,0 r (8 3aBUCUMOCTM OT MAccoBOW A0NU B
HEM HEepPacTBOPUMOIO OCTaTKa) NOMELLAIOT B CTakaH BMECTUMOCTbIO 150 cm3, oGpabaTteiBalor cnabbiM (4o
npeaoTBpaLLaeT BO3MOXHOE BbiNageHue ocagka AMoKkcuaa KpemMHUS) pacTBOPOM COSMSIHON KUCAOTLI, Npubas-
nss npu nomewmsanum 25 cm3 Boabl u 5 cm3 pacTeBopa COnNsIHON KUCNOTbI.

HaBecky TLIAaTENbLHO PacTUPAIOT MAOCKMM KOHLIOM CTEKNAHHOM Narnoyku u AoBoAAT obbem pactBopa
soaon ao 50 CM3, HaKpbIBAIOT CTaKaH 4acoBbIM CTEKMOM, MOMELLAIOT Ha KUMSILLYYIO BOASIHYIO 6aHIO 1 BbliEPXKU-
BaloT 15 MUH. 3aTem coaep>xMmMoe ctakaHa (puneTpyioT Yepes hunetp «6enas neHra» U NPOMbIBAIOT OCTaTOK
Ha dunsrpe ropsauer Bogon (temnepartypoi ot 60 °C ao 70 °C) A0 uc4e3HoBeHus1 B UnsTpaTe peakuumn Ha
WOH Xxropa (Nnpo6a pacTtBOPOM a30THOKUCNOro cepebpa, NOAKUCNEHHOrO a30THOM KUCIOTOM).

Ocrarok BMecTe ¢ ¢)MJ‘IprOM NePEHOCAT B CTakaH, B KOTOPOM NPOBOAMUITOCH PA3NOXEHUE HABECKK, N NpUnuBa-
10T Npu nomeLLmsaHii 30 cM3 pacTBopa YrMEKUCOro HaTPus (C LEMNbIO PAaCcTBOPEHUs HEBOMbLLMX KOMMYECTB OKCHaa
KpeMHUA, BbINaBLLEro noj BO30EenMCTBMEM PAacTBOPA CONAHOM KUCAOTbLI), HarpeToro Ao Temneparypsi ot 80 °C no 90 °C.

CTakaH HaKkpbIBaKOT CTEKNOM U HArpeBaloT HA ANEKTPUYECKON NIIUTKE HA acOeCTOBOW ceTke 15 MUH npu
Temneparype, 6nuskon k kuneHuio. CoaepxMumoe crakaHa UnbTPYIOT Yepe3 ABONHOW hunbTp «Genasn neH-
Ta», OCTaToK Ha puUNLTPE NPOMLIBAIOT NATL-LUECTb pa3 ropa4yen Bogon (temnepartypon ot 60 °C ao 70 °C),
3aTem cMavusaoT 10—12 kannsiMu pacTtBopa CONSIHOW KUCNOTbl U CHOBA NPOMbLIBAIOT ropsaqen BOAOW A0 UC-
YE3HOBEHMWA peakLUmu Ha MOH Xrnopa.

Mocne 3aToro ocrarok ¢ PUILTPOM NOMELLAIOT B NNATMHOBLIA UK hapopoBbIi TUrenb U NPOKanueaioT
B MyhbenbHOn neun npu Temnepartype ot 950 °C ao 1000 °C A0 NOCTOAHHOW MACChI.

MpumeyaHus

1 OcTaTok nocre oTaeneHns CornsHOKMCNOro (unsTpaTa MoXeT GbiTb 06paboTaH BMecTo yrnekucrioro Hatpus 100 cm3
ropsyero pactesopa ruipokcuia HaTpua npu temnepartype, 6rM3KoN K TOUKe KUNEeHUA, B TeyeHue 15 MuH. 3atem pacTeop
HeWTparnmsytoT CONsHOl KUCIOTON MO UHAUKATOPY METMITOBOMY KpacHOMY U A06aBRAioT YeTblpe-NsThb kanefb CONnsHOi Kuc-
NoTbl. PUNBLTPYIOT 1 NpomMbiBaloT ocTaTtok 10—12 pa3 ropsiuMm pacTBOPOM a30THOKUCNOro UMW XIOPUCTOrO aMMOHMUS.

2 ConsiHoKucnbliA punbTpaT nocne oTAeneHns HepacTBOPUMOFO 0cTaTka MOXET BbiTb UCMONb30BaH Ans onpefene-
HUS B HEM MaccoBoii gonu okcuga cepsl (V1) no pasgeny 14.

3 Mpu onpefeneHnn B KITMHKEpE MaccoBOA 40NN «CBOBOAHOMO» (He CBA3AHHOMO B KNMHKEPHLIE MUHeparnbl) okcuaa
KpeMHUA HepacTBOPUMBIA OCTaTOK, MONyYEHHLIA NPU Pa3noXeHUn HaBECKU MaTepuana pacTBopaMu COMAHOW KUCNOThI U
yrnekucnoro Hatpus, (HO)', obpabaTbiBatoT (hbTOPUCTOBOAOPOAHOM KUCNOTOM No 9.3.2. 3a pesynkraT aHanusa npuHUMa-
10T pasHuLy Mexay Maccosoii goneit HO! n maccoBoil aoneii HepacTBOPUMOro ocTaTKa, Nory4YeHHOro nocrne o6paboTku
¢ropuctosopopoaHoii kucnotoit, (HO).

8.2.4 Ob6paboTKa pe3ynbraTtoB
Maccosyio 1010 HEPaCTBOPMMOIO 0CTaTKa Xy,q, %, BLIMMCAAIOT N0 hopmyne

(my —m,)-100

X =
HO m

(14)
rae m, — Macca nycroro TUrms, r;

m, — Macca TUIMs C NPOKaneHHbLIM 0CaaKoM, T;

m — macca HaBecku npoosil, T.

1) B Poccuitckoit denepalmm geitctyet TY 6-09-5169—84 «MeTuUnoBeIit KpacHbIil, MHUKATOP (METUAPOT; 4-(Ou-
MeTunammHo )-A3OBEH30J1-2-kapboHoBas kucnoTa) YMCTLIA AN aHanusay.

12



FOCT 5382—2019

9 OnpepeneHne okcuaa KpeMHus

9.1 CtaHpapTHOe cpeaHeKBaApaTUYECKOe OTKIOHEHNE NMOBTOPSIEMOCTU U pacxoXaeHue Mexay pesysb-
Taramu napannefbHbiX ONPeaeneHnit He JOMKHbI NPEBbILLATL 3HAYEHUIA COOTBETCTBEHHO G, U 7, YKa3aHHbIX
B Tabnuue 1.

Tabnuuya 1 B npoueHTax
MaccoBasi 4ons oKkcuaa KpeMHNUs o, r

Lo 1 Bkritou. 10,02 0,03
Ce. 1005 » +0,10 0,15
» 5» 18 » +0,15 0,25
» 18» 25 » 10,20 0,30
»25 » 40 » 10,30 0,40
»40 » 70 » 10,35 0,50
»70 » 85 » 10,45 0,60
» 85 10,60 0,80

9.2 MpaBMMETPUYECKUI METOA onpeaerieHUs NPpU MacCOBOM fore okcuaa KpeMHus 6onee 90 %

9.2.1 CywHOCTb MeTOAa

MeTog OCHOBAH Ha pas3snOXeHUW HaBeckn NpPobbl PTOPUCTOBOAOPOAHON KUCIIOTOM U rPaBUMETPUYECKOM
onpeaeneHun okcuaa KpeMHUA no pasHOCTH Macc HaBeckn NpoOkbl M ocTaTka nocne yaaneHusa MTopuaa KPEMHUSA.

9.2.2 Annapartypa " peakTuBbl

Becbl nabopatopHble 00Lero HasHa4veHus no 4.3.

Meub mydensHas.

OnekTponnuTKa Unm necyaHas 6aHs.

Kucnota doropucrosogopogHas no NOCT 10484,

Kucnota cepHas no MOCT 4204.

9.2.3 NpoBeneHue aHanusa

Hagecky npo6bl maccoi 0,5 r nomeLatoT B NIaTMHOBLIN TUTENb, A0BEAEHHbIN 40 NOCTOSAHHON Macchl,
cMayuBaioT BOoAoN, npubasnsalot 10 kanenb cepHoii kucnotel, 10 cm3 hTOPUCTOBOAOPOAHON KMCNOTLI U NO-
MELLAOT Ha necyaHylo GaHI0 UK BNEKTPONNUTKY CO cnadbiM HarpeBOM. Bbinapuealor coaepxumMoe Turns
[0 BMAXHbIX CONeil, 3aTeM A06aBnsIoT ewe 5 cM3 PTopucToBOAOPOAHON KUCAOTLI U BLINAPUBAIOT A0CYXa 0
NOSHOTO yAaneHus NapoB CEPHOW KUCNOTLI. 3areM 0CTaTtoK NpoKanuealoT B MydpenbHOW nevn npu Temnepa-
Type o1 900 °C go 1000 °C B TeueHune 10—15 muH, oxnaxkgaloT B IKCUKaTOpe U B3BeLLMBALOT. MNpokanueBaHue
1 B3BELUMBAHME MOBTOPSAIOT A0 AOCTMXKEHUS MOCTOAHHON MaCChl.

MpuMeyaHune — OCTaToK B TUITE UCNONbB3YIOT NPU CUCTEMATUHECKOM aHanu3e ANA oNPeAeneHNs OKCUA 0B
KanbLms, MarHus, xenesa 1 antoMuHus. [ns sToro ocTarTok crnaensioT no 9.4.3.1 co cMecblo NS CNNaBneHns u pacTBo-
pSlOT B pacTBOpe COrsiHOM KucnoThl 1:3. Mpu HeoGXOAUMOCTM NocrneayHoLLero onpeaeneHus okcuaa cepbl ANS pasnoxe-
HUS HaBeckn Npobbl BMECTO CEPHOI KNCNOTLI UCNONb3YHOT a30THYIO KUCHOTY.

9.2.4 O6paboTka pe3ynsraTtoB
Maccosyto a0rnio okcuaa KpeMHua XSiOz, %, BblMUCTIAIOT NO hopmMyne

_ (m1 —m2)100 _

Xsio, = Xona (15)

m

rae m; — macca TUrms C HaBeckon NpoGsl, T;
m, — Macca TUIMA C NPOKANIEHHbIM OCTAaTKOM, T;
m — macca Haecku npobl, T;

X, nq — NOTEpA Macchl NPy Npokanueaxun, onpeaensemas no 7.2, %.

9.3 NpaBMMeETPUYECKUIA METO, ONpeaeneHns Nnpu MaccoBOM Aose okcuaa kpemHua 8o 90 %

9.3.1 CywHoCcTb MeToaa
MeToa OCHOBaH Ha Koarynsiuun XenaTuHOM KPEMHEKUCNOThI, BbIAENMUBLUEACA NPU Pa3noXXeHUW aHanu-
3upyemoii Npobbl KOHLEHTPUPOBAHHOW COMSIHOW KMCMOTOW Npu HarpesaHuu, NOCreayoLeM npokanueaHum
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BblAENEHHOro ocaaka npu Temneparype 1000 °C, o6paboTke npokaneHHOro ocagka cepHou u hTopucToBOaO-
POAHON KMCNOTaMM NPU HarpeBaHun Ans yaaneHus (propuaa KPEMHUSI U NOBTOPHOM NPOKaNMBaHWM OCTaTKa.
Maccosylo 4010 OKCMAA KPEMHMS B NPOOE BBIMUCAAIOT NO MACce OKCUAA KPEMHUA, PABHOW pasHULE pe3ynbTaToB
B3BELUMBAHWA TUITIA A0 U nocrne 06paboTkM NPOKaNeHHOro ocaaka CepHON U (PTOPMCTOBOAOPOAHON KUCIOTaMK.

n pumedaHune — Koarynsuusa ocagka KpeMHEKUCNOTHLI XenaTuHOM CHOCO6CTByeT 6bICTpOMy konu4eCcTBeHHOMY
nepesojy €e B HepacTBOPUMOE COCTOAHUE.

9.3.2 AnnapaTtypa v peaxkTuBbl

Becbl nabopatopHbie 06Lero HasHavyeHus no 4.3.

Meyb MydhenbHas.

BbaHsa BoasiHas.

Kucnorta consiHas no MOCT 3118.

Kucnora cdpropucrosogopoaHas no FOCT 10484.

Kucnota cepHas no NrOCT 4204.

XenatuH nuwesoii no FOCT 11293, pactBop MaccoBoi koHLEeHTpaumed 10 r/am3: 1 1 xenatuHa pacreo-
paior B 100 cm3 Boapl, Harpeton fo 70 °C; pacteop AoMmkeH OblTb CBEXENPUIOTOBNEHHbIM.

Harpuir yrnekucnoiii no NOCT 83.

Cwmech aAns cnnaBnexus no 9.4.2.

9.3.3 NpoBeneHue aHanusa

KnuHkep, noprnaHAueMeHT, LnakonopTnaHaguemMeHT U gpyrue martepuanbl, NoaaalowmMecs pasnoxe-
HUIO KUCNIOTaMK, NEPEBOASAT B pacTBOp 00paboTKON CONAHOW KMCNOTOW. [ina 3TOro HaBecky npoObl Maccon
0,5 r nomewjalT B CTakaH BMECTUMOCTbIO 50 cm3 0CTOpPOXHO gobGaensior 10 cM3 COMsIHOI KMCHOTBI TaK,
4yTOObLI OHA CTEKNa N0 CTEHKE CTakaHa, U HaKPbIBaIOT YaCOBbIM CTEKIIOM.

[nsi CbIpbEBOW CMECH, MYLILIONAHOBLIX LEMEHTOB, KUCMbIX LUNAKOB, KPEMHUWCOAEPXKALLUX MaTepurarnos,
He NoAAAaloLLUMXCA Pa3noXEHMIO KUCNIOTaMu, HaBecky npobbl Maccol 0,5 r TwarensHO NnepeMeLLInBaloT B nna-
TUHOBOM TUIME C ABYKPATHLIM KONIMYECTBOM YINEKUCNOIO HATPUSA U cnekaioT B MyddenbLHON nevym npu Temne-
paTtype oT 950 °C go 1000 °C B TeueHne 3—7 muH. Mocne oxnaxaeHns TUrns cnek pacrsopsior 10—15 cm3
CONSIHOW KUCNOTbI, KOTOPYIO NPUAMBAIOT B TUrefb HEGONbLIMMU NOPLMSMM, KONTIMYECTBEHHO NEPEHOCAT pac-
TBOP B CTaKaH BMECTUMOCTbIO 50 CM3 M HAKPbIBAIOT YAaCOBLIM CTEKNOM.

HesaBucumo ot cnocoba pasnoxeHus HABECKU CTaKaH NOrPy>atoT B HArPeTyIo A0 Temnepatypbl 60 °C —
70 °C BoasHyto BaHIo U BbiaepxuBaoT 10 MUH. 3aTem npubaensior 10 cM3 pacTBopa KenaTuHa, 3HePruiHO
nepeMeLUnBaloT B Te4eHne 1 MUH, He BbIHUMas CcTakaH u3 BoasHoi 6anu, u Harpesaiot ewe 10 muH. Co-
OepXMMOe CTakaHa (hUnsTPYIT B TENMOM Buae Yepes 6e330nbHbin unetp «6enas neHta», KONUYeCTBEHHO
nepeHocs 0cagok Ha counstp. Ocagok npoMbliBatoT Ha unerpe 10—12 pas HeGonbLWMMKN NOPLIUSMU FropsYen
BOAbI (TemnepaTypoii He Bbilwe 70 °C), AaBas NOMHOCTbIO CTE€Yb KaXXaou nopunu u cobupas dunsrpar B Mep-
Hy10 KONby BMECTUMOCTbIO 250 omd,

MpuMeydaHune — MonyyeHHbI uasTPaT UCMONL3YHOT AN NOCNEAYHOLLNX ONpeaeneHnili MaccoBO A0MK OK-
CWAOB KanbLUWs, XKenesa, antoMWUHNA U gp.

Ocapok ¢ UNLTPOM MEPEHOCAT BO B3BELLEHHbIA NMNATUHOBbLINW TUrenb, 030Mnst0T 6e3 BOCNNaMeHeHuUs,
npokanuearot B MydenbHow nevm npu temnepatype 1000 °C 40 NOCTOAHHOW MaceCbl, OXNaXKAaloT B 9KCUKATO-
pe 1 B3BELUMBAOT.

Janee nony4yeHHbI 0CagoK CMaYMBatoT ABYMS-TPEMSA KansisiMu BOAbl, MPUMMBAIOT B BLITSHXKHOM LUKAMy
TPU—NATb Kanenb CePHON KUCMOTb, 8—10 cm3 (hTOPUCTOBOAOPOAHOM KNCAOThI M OCTOPOXHO BbiNapUBaIOT Ha
SMEeKTPUYECKON NNUTKE A0 NpeKpaLleHNnsn BblAENEHUsI MApOB CEPHON KMCNOTbl. CyXOoi OCTaToK NpoKanuearoT
B MydenbHOW nevn npu temneparype ot 900 °C go 1000 °C B TeyeHue 3—5 MuH, OxXnaxzaaroT B 3KCUKaTope U
B3BeLUMBAIOT.

OcraTok B TUrMe cnnaensaioT no 9.4.3.1 co CMEChLI0 AN CNMNaBneHNa U NPUCOEANHSAIOT K NONyYEeHHOMY
BblLLE pUmnbLTPaTY.

9.3.4 O6paboTtka pe3ynsraToB

MaccoByio Aonio okcuaa KpemMHus X3i02, %, BbIYMCAAT No hopMyne

_ (m1—m2)'100

Xsio, = (16)

m

rA€ M, — macca TN C NPOKarneHHbIM 0CaaKkoM 10 06paboTki CepHOIt 1 (PTOPMCTOBOAOPOAHON KUCMOTaMMK, T,
m, — Macca TUIMs ¢ 0CTATKOM, NPOKaneHHbIM Nocne 06paboTki CEpHOIl 1 PTOPUCTOBOAOPOAHON KUCNOTaMM, T;
m — macca HaBecku npobGbil, .
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9.4 Mpamoi (poTOKONOPUMETPUYECKUI METOA ONpeaerieHUA NPU MacCoOBOM Aorie oKkcuaa
KpemMHusa no 25 %

9.4.1 CywHOCTb MeTOAa

MeToa OCHOBaH Ha pasnoXXeHWW HaBecku NpoObl CNNaBNeHWEM C LLEMOYHbIM NIaBHEM, pacTBOPEHUU
nrnaea pacTtBOPOM CONIAAHOM KMCIOTbl U 0OPa30BaHWMM XXENTOW KPEMHEMONMOAEHOBON reTepPonoNMKUCIOThI C
nocneayoLmM ee BOCCTAHOBIEHWEM A0 CUHETO reTEPONONMKOMMNEKCA.

9.4.2 Annapartypa v peakTuBbl

Becbl nabopaTtopHble 06L1ero HazHavyeHus no 4.3.

Meub MmydhenbHas.

DOTOINEKTPOKONOPUMETP KOHLEHTPALMOHHbIN.

Hatpun yrnekucneii no NOCT 83.

Kanun yrnekucnoin no NOCT 4221.

Kanuii asoTHokucnblin no MOCT 4217.

AMMOHMI a3oTHOkuCHbIN no MTOCT 22867.

Hatpwuii TeTpabopHokucnbiii 10-soaHbiv no MTOCT 4199, 06e3BoXeHHbI npu Temneparype (400 £ 20) °C,
unm 6ypa no NOCT 8429.

CmMecb Ana CnnaeneHus: HaTPU YIMEKUCHbIA U HATPWUIA TETPabopPHOKUCHbIA Ge3BOAHbIA CMELLUBAIOT
B COOTHOLUEHWUM 2:1 UNu HaTPUN YIMEeKUCnbIi, Kanunu yrnekucnoii u 6e3BoaHbIN HATPUI TETPaboPHOKUCILIN
CMEeLUMBAIOT B OTHOLWEHMKU 1:1:1. [INA NONHOTLI OKUCNEHUA HU3KOBANEHTHbIX (POPM XKenesa, cepbl, MapraHua
U T.N. B CMeCb AN CnnaeneHns pekomeHayetca gobaenarb 0,5 % no macce a3oTHOKUCNOrO kanus unu 1 %
Nno Macce asoTHOKMCIOro aMMOHUA, o6ecnevymBas paBHOMEPHOE pacnpeaeneHue no BCen macce nnaeHs BO
u3bexxaHme Nopym NNaTUHOBLIX TUMMNEN.

Kucnota consaHas no NOCT 3118 u pactsop 1:3.

Kucnora ackopbuHoBas nuwieBas.

Kucnora numoHHas moHoruapar u 6essogHas no NOCT 3652.

AMMOHMI MONUBAEHOBOKMCTLIN N0 TOCT 3765, pacTBOp MaccoBoN KOHUEHTpauueii 50 r/am3 unu Ha-
Tpwit MonubaeHosokucelit no MOCT 10931, pacTBOP MaccoBoit KoHUEHTpaumeit 50 r/am3: 50 r monnbaeHo-
BOKMCIOr0 aMMOHUS UM MONMGAEHOBOKUCIIONO HAaTpus pacTeopaioT B 500—600 cm® Boab! Npu HarpesaHum,
He [0BOAS A0 KMneHus. MonyyeHHbIi pacTBop UNLTPYIOT U pasbasnsior Bogon Ao 1 AM3. PacTBop roaeH B
TeyeHue 1 mec.

Hatpuit cepHucTokucnbii no FOCT 195, 6e3BOAHbIN.

Meton (4-meTunammuHocpeHon cynbdar) mapku A no NOCT 25664.

Pactsop Bocctanosutens 1: 8 50 cM3 Boabl pacTBOpsaIoT 1 r ackOPOUHOBOI KUCNOTLI U 5 I MIMMOHHOI
KMCNOTbl. PacTBOp (pMALTPYIOT B MEpHYI0 konby BmecTuMocTbio 100 cm3, JonnBaloT 40 METKM BOAY U nepe-
MeLumBatoT. Cpok XpaHeHus pacteopa 4—5 cyT.

PacTBop BOocCTaHOBUTENS 2: NOCNEA0BaTENbHO PacTBOPSIOT B 500 cM3 BoAbl, HArPETONH A0 TeMnepary-
pbl 40 °C — 50 °C, 12 r cepHucrokucnoro Hatpus, 20 r metona u 12,5 r TMMOHHOW KMCNOTLI. PacTeop ¢hunb-
TPYIOT 1 gonusaloT BoAoit A0 1 Am3. Cpok xpaHeHns pacTeopa B GyTbiNK N3 TEMHOTO cTekna 2—3 Heaenu.

9.4.3 NMoaroroBka K aHanu3sy

9.4.3.1 lNpuroToBneHue rpagympoBOYHbLIX PACTBOPOB

B otaenbHble NNATMHOBLIE TUIMM NOMeLAaloT naTb HaBecok OCO cbipbeBOi cmecn maccon 0,05; 0,10;
0,15; 0,20; 0,25 r; MaccoBylo 10MNI0 OKCUAA KPEMHUSI B HUX pacCUYMUTBLIBAIOT OTHOCUTENbHO HaBecku 0,15 T, Ko-
TOPYIO MPUHUMAIOT 3 OCHOBHYIO.

K kaxxgon HaBecke npubaensior 4o 1,5 r cMecu Ans cnnaeneHus, TLarenbHo NepemMeLwumnBatoT U cnnae-
nAT B Te4eHue 5 MuH npu Temneparype ot 900 °C go 950 °C.

BpatarenbHbiM ABUXKEHUEM BbIHYTOTO U3 Mychensi TUInA pacnpeaensitor XXMAKUN NnNae paBHOMEPHO Mo
ero creHkam. OXNaKaeHHbIi TUrenb G 3acTbIBLUMM MAaBOM NOMELLAIOT B CTakaH, coaepxatumii 100 cm3 xo-
NOAHOTO pacTBOpPa CONSIHONW KMCMOThI, M pacTBOPAIOT nNnaB 6e3 HarpeBaHnA Npu NOCTOAHHOM NepeMeLIMBaHuK
BPYYHYIO UIIM HA MArHUTHOW MELLArke A0 NMOHOro ero pacreopeHus. Nocne pacTtBopeHns Nnasos TUINKU 00-
MbIBAIOT BOZION, & PACTBOPbI KONIMYECTBEHHO NMEPEHOCAT B MEPHbIE KONBbI BMECTUMOCTLIO 500 cm3, fonuBator
A0 METKU BOAON M TLUATENbHO NepeMeLunBaloT. Takme pacTBOpbl MOXHO MCNOMbL30BaThL B Te4eHUe 2—3 mec
ANA NOCTPOEHUS U NPOBEPKU rPaAyUPOBOYHBIX FPaOUKOB UMK rPaayUpPOBOYHLIX YPABHEHUN.

9.4.3.2 lNMocTpoeHue rpaayMpoBOYHOro rpacuka

B nsiTb MepHbIX KON6 BMeCTUMOCTbIO 100 cm3 oT6MpalOT COOTBETCTBEHHO MO 5 CMS KaXKAOIO rpagyupo-
BOYHOrO pacTteopa, A06aBnaioT okono 25 cm3 Boabl, No 5 cm3 pacTBopa MonuGaaTa aMMOHUSI UMK HaTPUS,
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nepemMeLnBaloT U AalT NocToATb 10 MUH ANs NONHOTLI 06PaA30BaHUS KENTOM KPeMHEMONWOIEHOBOIM KUCNOTbI.
3atem ao6asnsioT no 5 cm® pacteopa BoccTaHosuTens 1 nMbo no 20 cm3 pacTBOpa BOCCTAHOBUTENS 2, pas-
6aBnsAlT BOAOW A0 METKU, TLLATENLHO NEepemMeLuMBaoT U nocne 15 MUH BbICTauBaHUS U MOMNYYEHUS YCTOW-
YMBOM OKPACKM CUHETO KOMMIEKCa pacTBOPbl (DOTOMETPUPYIOT OTHOCUTENBHO AUCTUNNUPOBAHHON BOAbI, UC-
nonb3ys CBETOMUMLTPbI C MAaKCUMYMOM CBETOMNPOMNYCKaHUA Npu AnuHE BOMHbI 600—750 HM (KpacHbIn) unu
815 HM (MHpakpacCHbI) U KIOBETY C TONLLMHON nornoLyatoLero cnos 10 M.

Mo nony4yeHHbIM pedynsratam M3MepeHUin ONTUYECKON MIOTHOCTU U U3BECTHOM Macce OKCUaa KPEMHUS B
doToMeTpupyemMbix 06BEMAxX CTPOAT rPaayMPOBOYHBIN rpaduK UMK COCTaBMAIOT FPaayMpPOBOYHOE YpaBHEHHE.

9.4.4 NMpoBepeHue aHanusa

Hasecky npoGebl, BoIOpaHHYIO B 38BUCUMOCTHM OT COAEPXKaHMS OKCUA A KPEMHUA B COOTBETCTBUM C Tabnu-
uen 2, cnnaensaoT ¢ 1,5 r cMecu Ang CNnaesneHus B NNaTMHOBOM TUIME, HAKPLITOM KPbILLKOW, B MydbenbHOM
neyun npu Temneparype ot 900 °C go 950 °C B TeueHue 5 MuH. [1nae pacnpeaensioT no cTeHkam TUrS, Bpa-
was ero wunuamu. OCTbIBLUMIA TUFENb CO CMNABOM OMYCKAIOT B CTaKaH BMECTUMOCTBIO 150 cM3, B KOTOPbLIN B
3aBMCUMOCTY OT NOCReaytoLlero passeaeHns Ao 200, 250 unm 500 cm3 Hanusatot 40, 50 unm 100 cm® xonoa-
HOro pacTsopa CONsIHOW KUCNOThbl 1:3.

Tabnuya 2

o O6beMm anukBOTHOM YacTy, 3
MaccoBas gons okcuaa KpemHus, % Macca HaBecku, r om3 PasseaeHue, cm

o 1 BKntou. 0,3 25 200

Cs.1 gpo4d » 0,3 10 250

» 4 »8 » 0,3 5 500

» 8 » 20 » 0,15 5 500

» 20 » 30 » 0,10 5 500

» 30 » 40 » 0,07 5 500

PacTtBopsloT nnae npu NOCTOSIHHOM NepeMeLunMBaHum, Kak u3noxeHo B 9.4.3.1. Mony4yeHHbIN pacTBop
KONMMYeCTBEHHO NEePEHOCAT B MEPHYIO KONOyY 1 pa3baeBnsaloT BoAON 40 06bema B COOTBETCTBMM C Tabnuuen 2.
Mony4YeHHbIN pacTBOP UCNOMBL3YIOT NPU CUCTEMATUYECKOM aHanuse.

[ns onpegeneHusa MaccoBOW AONK OKCMAA KPEMHUA B ABE MepHble KONObl BMECTUMOCTbIO 100 cm® ot-
OupatoT; B 0O4HY — anMKBOTHYIO YaCTb aHarnM3Mpyemoro pacTeopa B COOTBETCTBUM C Tabnuueli 2, B Apyrylo —
5 cM3 OCHOBHOrO rpPaAyMPOBOYHOrO PAacTBOPa, MPUrOTOBNEHHOro No 9.4.3.1. 3atem B 06e konbbl Ao6aensAIOT
okono 25 cm3 Boabl, No 5 cm® monuBaata aMMOHUS UAK HAaTpuUs. [lanbHeiilme onepauun — no 9.4.3.2.

9.4.5 O6pa6oTka pe3ynbraToB

Mepen BbIYMCNIEHMEM MACCOBOM AONM OKCUAA KPEMHUSA BBOAAT NONPABKY HA U3MEHEHUE YCnoBuii poTo-
METPUPOBAHUA B COOTBETCTBUM C 4.23, M3MepAs AN TOW LENU ONTUYECKYIO NAOTHOCTL pacTBopa, NPUroTos-
NEHHOro U3 anuKBOTLI FPaayMPOBOYHOIO pacTeopa.

Maccy okcuaa KpeMHUs1 B anuMKBOTE aHaNU3npyemoro pacteopa, oTo6paHHON Ana NpurotoBneHus ¢o-
TOMETPUPYEMOTO pPacTBOpa, BbIPAXKEHHYIO B MUMNIUIPamMmax, HaxoasT no rpagyupoBoYHOMY rpadiuky u Bbl-
YUCMAKOT MAaCCOBYIO AOMI0 OKCMAA KPEMHUMSI B aHanu3upyemoii npobe no copmyne (7).

HenocpeacTBeHHO MAacCOBYHO 00 OKCUAA KPEMHUA B aHanuanpyemon npobe onpeaensior no rpaay-
MPOBOYHOMY rpaduKy, MOCTPOEHHOMY B KOOpPAMHATAX «OMNTUYECKasi NIOTHOCTL — MAacCoBasi AONA drieMeHTa
B 06pasue», unm HaxoasT Mo rpagyupoBOYHOMY YPaBHEHUIO. [pu OTCTYMNIEHUM OT YCNOBUI FPagyupoBKN B
4acTWU MacChl HABECKK, 0ObeMa anuMKBOTHOW YacTU UMK pa3BedeHUss pacyeT nNpoBoasT no dopmyne (8).

9.5 AnddepeHumanbHbIn POTOKONOPUMETPUYECKUIA METOA ONpeaerieHUsl Npu MaccoBOW aore
okcuaa kpemuua ot 40 % no 80 %

9.5.1 CywHOCTb MeToaa

MeTtoa ocHOBaH Ha 3MEPEHUM ONTUYECKOW MIIOTHOCTU CUHEr0 KPeMHEMONMBAEHOBOIO KOMMIEKCa aHa-
NM3MpPyeMoro pacteopa Nno OTHOLUEHWUIO K OBYCNOBIIEHHOW ONTMYECKOW MIOTHOCTU aHanorn4HbiM 00pa3om
NoNy4YeHHoro pacTeopa ctaHaapTHoro obpasua.

9.5.2 Annapartypa u peaktuebl — no 9.4.2.
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9.5.3 MogroroBka K aHanU3y

9.5.3.1 lNpuroTtoBneHune rpagynpoBOYHbLIX PACTBOPOB

B nnaruHoBble TUMNKM NOMeLWAIoT NATb HaBecok OCO rmuHbl maccon 0,08; 0,09; 0,10; 0,11; 0,12 r; mac-
COBYIO A0S0 OKCUAA KPEMHUSI B HUX PACCYUTBLIBAIOT OTHOCUTENbHO Hasecku 0,10 r, KOTOPYIO NPUHUMAIOT 3a
OCHOBHYIO.

K kaxxgon HaBecke npubaBnsioT no 2 r CMecu Ansi CNyasneHus, TWaTenbHO NepeMeLInBaloT U cnnaens-
10T B TeueHne 15—20 MuH, ocTanbHble onepauum NpoBOAAT aHanornyHo 9.4.3.1.

9.5.3.2 [NocTpoeHne rpagympoBOYHOro rpaguka

B nsiTb MepHbIX KONO BMECTUMOCTBbIO 100 cM3 NPUMMBAIOT COOTBETCTBEHHO MO 5 CMS KaXa0ro rpaaympo-
BOYHOIO pacTBopa 1 BoAkl A0 50 cm3. lanbHeiilume onepauun — no 9.4.3.2, ysenuunsas spems 06pasosaHus
XenToro komnnekca Ao 20 MuH.

doTOMETPUPOBAHUE MPOBOAAT OTHOCUTENbLHO OCHOBHOIO rpagyuMpoBOYHOro pacrtsopa. lMpu 3Ttom on-
TUYECKUI HOMNb POTOMETPUYECKOro Npubopa no LKane nornoweHUs B 3aBUCMMOCTU OT YYBCTBUTENLHOCTU
YCTaHaBNMBAKOT NO 3TOMY pacTBOPY, ONMTUYECKas MIIOTHOCTbL KOTOPOro HaxoauTcs B uitepsane 0,250—0,300.

Mo nony4yeHHbIM pesynkratam onpeaeneHuii OTHOCUTENbHON ONTUYECKON NAOTHOCTU U N3BECTHOW Mac-
ce oKkcuaa KpeMHUsi B hOTOMETPUPYEMbIX 0OGbemMax CTPOST rpaayupoBOYHbIN Fpadhuk MU COCTaBRAIOT rpaay-
MPOBOYHOE YPaBHEHUE.

9.5.4 NMpoBeaeHue aHanusa

Hagecky npo6bl, BbLIGPaHHYIO B 3aBUCMMOCTU OT COAEPXKaHUS OKCMAa KPEMHUSI B COOTBETCTBUM C Tabnu-
uen 3, cnnaensioT ¢ 2 r CMECU AN CNraBfEHNSA B HAKPbITOM KPbILLKOW NAIaTMHOBOM TUIMNE B MydPenbHON neyu
npu Temneparype ot 900 °C go 950 °C B TedyeHue 15—20 muH. OcTanbHble onepauumn BLINOAHAIT N0 9.4.3.1.

Tabnuuya 3
MaccoBas fons okcuga KpemHusa, % Macca HaBecku, r
Cs. 40 po 50 BKkntou. 0,15
» 50 » 70 » 0,10
» 70 » 85 » 0,07

[ins onpeneneHus MaccoBOW [ONM OKCUAA KPEMHUS B ABE MepHble Konbbl BMECTUMOCTbIO 100 cm3
oTBupatot: B oaHy — 5 cm3 aHanu3upyeMoro pacTeopa; B ApYrylo — 5 cM3 OCHOBHOTO rpaJlyMpOBOYHOTO pac-
TBOpA, NPUroToBneHHoro no 9.5.3.1. 3arem B 06e konbbl fo6aBnAT BOAbLI 40 50 cm3. JanbHeiiuue onepa-
umn — no 9.5.3.2.

9.5.5 O6pabotka pesynsratoB — no 9.4.5 (6e3 BBegeHUs1 NONPaBkM Ha U3MEHEHUE yCcnoBumn poTtome-
TpUpOBaHus).

9.6 And depeHumanbHbIN (POTOKONOPUMETPUYECKUIA METOA OnpeaeneHua Npu MacCoBOM aorne
oKkcuaa kpemHus ot 25 % no 40 %

OnpeaeneHue MaccoBOM 10MNM OKCUAA KPEMHUS NPOBOAAT B COOTBETCTBUK € 9.5. [Npun 3TOM AN noCcTpo-
€HuS rpagyMpoBOYHOIO rpacmka UCNonbL3yoT rpagyMpoBOUYHbIE pacTBOpbI, npurotoBneHue u3 OCO cbipbe-
BOM CMECU, yBENUYMB B BA pa3a Macchl HaBecok (9.5.3.1). 3a OCHOBHYIO NPMHUMAIOT HaBecky maccon 0,20,
OTHOCUTENLHO HEee BeyT pacyeTbl KOHLIEHTpaLuii rpajyupoBOYHbIX PACTBOPOB.

9.7 'paBUMETPUYECKUA MeTOA OnpeaerieHnsA peakLMOHHO-CMOCOOHOro («amopgHOro») okcuaa
KpeMHus

9.7.1 O6nacTb NPUMEHEHUS U CYLIHOCTb MeToAAa

Meroa pacnpoCTpaHSIETCA Ha NPUPOAHBIE U TEXHOTEHHbIE CUNMKATHLIE U aNOMOCUNUKATHLIE MaTepua-
nbl (NyuuonaHsl, 305bl-yHOCA, MUKPOKPEMHE3EM U AIP.), UCMONb3yeMbIE NMPU NMPOM3BOACTBE LIEMEHTA B Kaye-
CTB€ aKTUBHbIX MUHEpPAanbHbIX 400aBOK.

MeTtoa OCHOBaH Ha 4OCTaTOMHO NErKon pacTBOPUMOCTH renst KPEMHEBOMW KMCIOThI («kaMOpP(PHOro» Kpem-
He3ema) B pacTBopax rMZpOKCUJIOB LLENOYHbIX METANNOB W 3aKIioYaeTcs B nocneaosarenbHon obpabotke
HaBECKM aHanu3upyemoro marepuana pacreopamu rmpokcuaa kanus (Unm HaTpusi) ¢ NocneaylowmM oTro-
HOM U3 NOJTYYEHHOTO OCTaTka NoCpPeACcTBOM (PTOPUCTOBOAOPOAHON KUCNOThI OKCHAA KPEMHUSA, HE 3KCTparnpo-
BaHHOIO LENOYHbIM PaCTBOPUTENEM.
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9.7.2 Annaparypa u peakTUBblI

Becbl naboparopHble 00Llero HazHa4eHus no 4.3.

Meyb MyhenbHas.

Kanus rugpokcua no FOCT 24363, unu Hatpua ruapokeua no MNOCT 4328, pacTBOpbl MACCOBOM KOHLIEH-
Tpaumeint 50 r/am3.

Kucnota dpropucrosogopoaHas no NrOCT 10484.

Kucnora cepHasa no FOCT 4204.

CnupT 3TUNOBLIN PeKTUUKOBAHHbIN TeXHUYeckuin no MOCT 18300.

MeTunosbiin OpaHXeBbIN (MHAUKATOP) MO AEWCTBYIOWEMY HA TEPPUTOPUM CTPaHbl HOPMATUBHOMY A0-
kymenty": 0,1 r ungukaropa pacrsopsior B 100 cm3 Boabl.

9.7.3 NMpoBeaeHue aHanusa

Hasecky npobbl aHanuaupyemoro marepuana maccon 0,5—1,0 r (B 3aBUCMMOCTU OT MacCOBOM AOnNu
OKCMAA KPEeMHUS B MaTepuarne) NoMeLLaioT B CTakaH BMECTUMOCTbIO 150 cM3, cMauMBalOT HECKOMLKUMM Ka-
NASIMKU BOABI, OCTOPOXHO MPUAMBAIOT NpU nomelumsanumu 50 cm3 pacTBopa rmapokcuaa kanus (Mnu HaTpusl),
Harpetoro ao temneparypbl 80 °C — 90 °C. CtakaH HakpbiBalOT CTEKIIOM U HarpeBaloT Ha 3NEeKTPUYECKON
nnuTke Ha acbectoBon ceTke 15 MuH Npu Temneparype, 61M3KON K KUMEHMUIO.

CoaepxumMoe crakaHa unsTpyIoT Yepes ABOMHOM (unbTp «benas neHray, 0CTaTok NPOMbIBAIOT NATb-
wecTb pas ropsadei sogou (remneparypa ot 60 °C go 70 °C) 40 ucHesHoBeHUA B hunsrpaTte WenovHon peak-
UuM NO UHAMUKATOPY METUNOBOMY OPAHXEBOMY.

Mony4yeHHbI 0CTaToOK NPOKANMBAIOT, B3BELUMBAIOT U Aanee o6pabarbiBaior hTOPMCTOBOAOPOAHOMN KUG-
norou no 9.3.3.

9.7.4 O6paboTKa pe3ynbLTaToB

MaccoByio A0mni0 HepacTBOPUMOTO OCTarka nocre o6paboTku HABECKM LLENOYHbLIM PaCcTBOPUTENEM Bbl-
yuecnsior no popmyne (14).

3a 3HaueHne MaccoBOW A0NU PeakLMOHHO-CNOCOBHOI0 («amopHOro») KpeMHesemMa NPUHUMAIOT pas-
HULY Mexay MaccoBOM Aonen obLero okcuaa KpeMHusi, onpeaensiemMoro oHUM U3 METOAI0B pasaena 9, u
MacCOBOW JONel OKCUAa KPeMHUSI, He SKCTParMpOBaHHOTO LLENOYHLIM PacTBOPUTENEM.

3a 3HayeHue MacCoBOW [0MM OKCUAA KPEMHUSl, HE IKCTPaArMpoBaHHOIO LUEMNOYHbIM PacCTBOPUTENEM,
NPUHUMAIOT PasHULY MEXAY MaccoBoil Aoneit HepacTBopumoro octatka (HO)!, nonyuenHoro nocne obpa-
6OTKM HaBECKU MaTepuana pactBOpoOM r’mapokcuaa kanusa (Mnu HaTpus), 1 MaccoBON AONEN HEPACTBOPUMOTO
octatka (HO)!' nocne o6paBotku (HO)! pToprcTOBOAOPOAHON KUCTOTOI.

10 OnpegeneHne OKCUAOB KanbuUus U MarHusA

10.1 CraHgapTHOe cpedHEeKBaapaTUYeCcKoe OTKIMOHEHUE NOBTOPAEMOCTM U PaCXOXOEHWEe mexay pe-
synekTatamu napannenbHbIX OnpeaeneHnit He AO0MKHbI NPEBLILLATH 3HAUYEHUI COOTBETCTBEHHO G, U 1, YKa3aH-
HbIX B Tabnuuax 4 u 5.

Ta6bnuuya 4 B npoueHTax
MaccoBas fonsa okenga Kaneyna O r
Ot 1 po 10 Bkntou. +0,15 0,20
Ce.10 » 40 » +0,20 0,30
» 40 » 70 » +0,30 0,40
Ta6bnuuya 5 B npoueHTax
MaccoBas Aona okcnaa marHuma G, r
o 1,0 Bk, +0,10 0,15
Cs. 1,0 po 6,0 » +0,20 0,30
» 6,0» 250 » +0,40 0,60

1) B Poccuiickoit ®efepauun felicteyeT TY 6-09-5171—84 «MeTUNOBLIi opaHXeBhbIi, MHEMKaTOp (Napa-guMeTy-
NamMnHoa306eH30mCyNbMOKUCBIA HAaTPUiA) YUCTBIR ANA aHanuaar.
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10.2 KomnneKCOHOMETPUYECKUNA METOA,

10.2.1 CywHOCTb MeToAa

MeToa oCcHOBaH Ha peakLuu B3aMMOAEWCTBUS KAaTUOHOB KamnbLUA U MarHusa ¢ TpunoHoM B (komnnekco-
Hom IIl) ¢ o6pasoBaHueM B LLENOYHOM PACcTBOpE ManNoaUCCOLMUPOBAHHbLIX COEAUHEHWIA B NPUCYTCTBUN Me-
TannonHAMKaTopos, 06pasyioLMX OKpaLleHHbIE KOMNAEKChI, pa3pyLUaloLMecs Npu AanbHelwem TUTPOBAHUN
TPUNOHOM b.

KoHe4Hyi0 TOUKy TUTPOBaHUSA BM3yarnbHO MK (POTOMETPUYECKON MHANUKALUER onpeaensioT No UCYE3HO-
BEHUIO U3 pacTBOpa OnpeaensieMoro KaTuoHa, KOTOPbIi CBA3LIBAETCS C TPUNOHOM B, 1 BblaeneHuio ceo60aHo-
ro UHAMKAaTOpa, UMEIOLLIETO MHYIO OKPACKy, YeM KOMMNMEKC OnpeaensiemMoro KaTuoHa ¢ AaHHLIM UHAUKATOPOM.

10.2.2 AnnapaTypa v peakTuBbI

Becbl nabopaTopHble 00Liero HazHa4yeHus no 4.3.

Meyb MypenbHas.

Tutparop.

DOTOIANEKTPOTUTPUMETP.

Kucnota consHas no FOCT 3118 u pacteop 1:3.

Ammunak BogHbin no FOCT 3760 u pacteop 1:1,5.

AMMOHWMIA xnopucTtbii no MOCT 3773.

MapokcunamuHa ruapoxnopua no NOCT 5456, pacTBop MaccoBoi KOHUEHTpauuen 50 r/am3.

Kanus ruapokena no FOCT 24363, pacTBOp MaccoBoi koHLeHTpaumein 200 r/am3 (XpaHAT B NONNaTH-
NeHoBOW nocyae).

Kanuin xnopuctbivi no FOCT 4234.

YpoTponuH TexHuueckuii no FOCT 1381, pacTBOp MaccoBo# KOHLEeHTpaumeit 100 r/am3.

TpunoH B no MOCT 10652.

Pactsop TpunoHa b Ne 1 monsapHoit koHUeHTpauueit 0,05 mons/am3 (0,05 M): 18,62 r Tpunona b pacTeo-
pSIIOT B BOAE NMpPU HarpesaHumn Ao temnepatypbl 70 °C — 80 °C, pacTBop oxnaaatoT, (puneTpyloT B MEPHYIO
konby BMeCTMMOCTbIO 1 AMS 1 [OBOAAT 0 METKW BOAON.

PacTeop TpunoHa B Ne 2 monsipHoii koHueHTpaumen 0,005 monb/am3 (0,005 M): 1,8 r Tpunoxa b pacTso-
PAIOT B BOAE NpW HarpesaHumn Ao temnepatypbl 70 °C — 80 °C, pacTeop oxnaxaaior, (punsTpyoT B MEPHYIO
Konby BMECTUMOCTLIO 1 AMS U 10BOAAT A0 METKM BOAOI. JlONyCKaeTca NPUrOTOBREHNE PacTBOpa TpUnoHa b
U3 CTaHAAPT-TUTPOB, a TaKKe pacTBOPOB C MEHBLLUMMMU KOHLIEHTPALUUSAMM, NO3BONAIOWMMU CHU3UTL NOrpeLu-
HOCTb TUTPOBAHWA NPW MasbIX COAEPKAHUAX SNEMEHTOB, KOTa Ha TUTPOBAHUE PACXOAYETCA OAHA-ABE Kannu
TUTpaHTAa.

Marnuin cepHokucnbiin 7-BoaHbin no FTOCT 4523 unu craHaapr-TUTP, pacTBOPbl MOMIAPHOW KOHLIEHTpa-
uuei 0,1 monw/ams (0,1 M) u 0,01 monw/am3 (0,01 M).

CnupT 3TUNOBbLIN PEKTU(UKOBAHHDIN TexHu4yeckui no MOCT 18300.

PrnyopekcoH (MHAUKATOP) NO AEMCTBYIOLLIEMY HA TEPPUTOPUM rocyaapcTBa HOPMaTUBHOMY nokymenty?),
cyxasi cMecb: 1 r MHAMKaTOpa CMEeLUMBAIOT C 99 I XIOPUCTOrO Kanusi, pacTUpaloT B CTyNKe U XpaHAT B b6aHke
C KPbILLKOW.

TumoncdranenH (MHAMKATOP), Cyxas CMeCb: 1 r UHAMKATOpPa CMELUMBAIOT € 99 I XNOPUCTOrO Kanus, pac-
TUPAIOT B CTYNMKE U XPaHSAT B 6aHKe C KPbILLKOW.

MeTHMnOBbIN OpaHXeBblii (MHANKaTOp) No 9.7.2: 0,1 r uHAMKaTopa pacTeopsioT B 100 cm® BoAwl.

deHondTanenH (MHaKaTop), pacTeop: 0,2 r uHaukaTopa pacreopsiior B 100 cm3 sTunoeoro cnupra.

Bpom Kpe30noBbI NypnypoBbIA (MHAMKATOP) NO AEWCTBYIOLLEMY HA TEPPUTOPUK rocyaapcrsa HopMa-
TUBHOMY JOKyMeHTy2), pacTop: 0,1 r uHaMkaropa pacrsopsior B 100 cm3 aTMNOBOro cnupra.

Hatpun dpropuctbivi no FOCT 4463.

TpuataHONaM1H NO JefCTBYIOLLIEMY Ha TEPPUTOPUM FOCYAAPCTBA HOPMATUBHOMY AOKYMEHTYS),

MackupyioLmii peareHT MP-1: pacTBOp TPMITAaHONMAMMHA MAacCOBOW KOHLEHTpaumen 50 r/am3, copep-
Xawmmn 5 r GTopUCTOro HaTpus.

Mackupytopmii peareHt MP-2: pacTBOp TPMITaHONAaMMHA MaccoBOW KOHLEHTpaumen 10 r/am3, copep-
»awmn 2 r ToprcToro HaTpus.

AMMUnauHbiii BydepHbiii pacTeop: 70 I XNOPUCTORO aMMOHMSA PacTBOPSIOT B 200 cM3 BOABI, (DMALTPYIOT,
npuBaensior 570 cm3 BogHOro aMmuaka u pasbasnsior Bogoii no 1 am3. pH pacrBopa cooteetcTryeT 10.

1) B Poccuiickoii ®degepayumn geitcteyer TY 6-09-1368—78 «KanbLeuH guHatpuesasi cornb, UHAUKATOP, YUCTbIN
ANA aHanusa».

2) B Poccuitckoit depepaLuu peiicteyet TY 6-09-4530—77 «MHANKATOPLI B MenKoi (acoBkey.

3 B Poccuiickoit PeepaLyu AeiicTByeT TY 6-09-2448—91 «2,2; 2"-HUTPUNOTPUSTAHON (TPUSTAHOMNAMUH) YNCTHIMH».
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XpOM TEMHO-CUHUI (MHAMKATOP) MO AEWCTBYIOLLEMY HA TEPPUTOPUN TOCYAAPCTBA HOPMATUBHOMY J10-
kymenTy!), pacTBOp MaccoBoit kKoHLEHTpaLumeit 5 r/am3.

TumondTanekcoH (MHAUKATOp), PaCTBOP MAacCOBOWN KOHLEHTpaLmedi 5 r/am3.

3puoxpom yepHblin T (MHAMKATOP), Cyxas CMeCh: 1 I UHAUKATOPa CMELUMBAIOT € 99 I XNOPUCTOTO Kanus,
pacTupaloT B CTyNKe U XpaHAT B 6aHKe C KPbILLIKOW.

Cmech aAns cnnasnexus no 9.4.2.

10.2.3 NMoaroroBka K aHaNu3y

10.2.3.1 YcraHoBka TuTpa pacteopos TpunoHa b Ne 1 (0,05 M) u Ne 2 (0,005 M) no okcnay kanbLms

Hasecky ctanpaptHoro oBpasua cocrasa kapboHaTta kanbLus Maccoi 5 r pacteopsior B 30—40 cm3
pacTBopa CONsiHOM KMCMOThI 1:3 NpU HarpeBaHum, KUNATAT 3—5 MUH ANA yAanNeHUs yrnekucnoTbl, NepeBoaaT
B MEPHYI0 KONBY BMECTMMOCTBLIO 1 AMS, 0XNasKAaIoT, 10NUBAIOT A0 METKW BOAOI U NEPEeMELLMBAIOT.

B Tpu KOHMuYECKUe KOnbGbl BMECTUMOCTbLIO 250—300 cM3 ¢ nomoLsio 6lopeTku nomewuaot no 20 cm3
NPUrOTOBNEHHOIO PacTBOPa XMOPUCTONO KanbLysi, pa3basnaioT Boaoit 4o 100 cM3, 3aTem npunuBaloT U3 B6io-
petkn 10—15 cm3 pacteopa Tpunona B Ne 1, ogHy-naTh kanens 6poma Kpesonosoro nypnyposoro, 15 cm3
pacrtsopa rugpockuza kanus, Ha koHuuke wwnarensa 0,04—0,05 r uHaukaTopa pnyopeKkcoHa n TUTPYIOT pac-
TBOPOM TpunoHa b Ne 1 fo nepexoaa chnyopecuupyioLein ManuHOBO-3€MEeHON OKPaCKn B YCTOWYUBYIO Marnu-
HOBYI0. TUTPOBaHWE NPOBOAAT HA TEMHOM (DOHeE.

Tutp pacrBopa TpunoHa b Ne 1 no okcuay kanbums T‘Cao, r/cm3, BIMMCRAT N0 dhopmMyrne

20-m-Cqpao

— 17
Vep -1000-100 an

Téao =
rae 20 — o6bem anuKBOTHOM YacTu pacTBopa CTaHAAPTHOro o6pasua, B3ATbIN A4Ns TUTPOBAHUS, cm3;
m — macca HaBeCKku CTaHAapTHOro obpasua, r;
Ccao — MaccoBas A0NA OKCUAA KanbLmMA B CTaHAApTHOM 06pasue, ykasaHHas B CBUAETENbLCTBE, %,
ch — cpegHee apudmMeTuyeckoe sHauyeHue obbema pacrteopa Tpunona b Ne 1 (0,05 M), noweawero Ha
TUTPOBaHWE (C y4eTOM 06aBNEHHOTO Nepes TUTpoBaHueM obbema pacTeopa TpunoHa b Ne 1), cm;
1000 — 06LeM NPUTOTOBMEHHOTO PACTBOPA CTAHAAPTHOrO 06pasua, cmS.

Hasecky cranpapTHoro obpasua coctasa kapGoHata kanbuuss maccoi 0,1 r pacreopsior B 100 cm3
pacTeopa COMAHON KMCNoThI 1:3 Npy HarpeBaHuu, KMNATAT 3—5 MUH ANA YAANEHUA YrNEeKUCnoTbl, NepeBoaaT
B MEPHYI0 Konby BMECTUMOCTbIO 500 cM3, oxnaXaaloT, ONUBAIOT A0 METKWU BOAOW U NepemeLunsator. B Tpu
cTaKaHa BMECTMMOCTbIO 150 cm3 oT6upalot no 50 cM3 NPUroTOBNEHHOro pacTBopa XNOPUCTOTO KanbLMs, Npu-
nuBatoT us BropeTkn 10—15 cm pactopa TpunoHa B Ne 2 (0,005 M), 15 cm® ruapokeuaa kanus, 4o6ansoT
CeMb Kanesb UHAMKaTopa Xpoma TEMHO-CUHEro. B cTakaH onyckatoT MarHUTHbLIR 3NEeMEHT, MOMELLIAIOT CTakaH
B rHE340 (POTOSNEKTPOTUTPUMETPA, BKIOYAIOT NPUGOP U MOTOP SMEKTPOMAarHUTHOW MeLLanku, nepemeLumsa-
I0T pacTBOp 1 MWH, a 3aTeM TUTPYIOT PacTBOpPOM TpunoHa B Ne 2 1o ocTaHOBKM CTPEenku MMKpoamnepmeTpa,
YTO COOTBETCTBYET 9KBMUBANEHTHON TOUKE.

Takum e 06pasoM NpOBOAST TUTPOBAHME XONOCTOrO pacTeopa, cocTosiero us 50 cm® Boabl, 2 cm3
pacrtsopa conaHomn kucnotbl 1:3 n 0,1 r cmecu AnA cnnaBneHus.

TuTp pacreopa TpunoHa b Ne 2 (0,005 M) no okcuay Kanbuus TQCaO, r/cm3, BLIMMCTISIIOT MO chopmMyne

2 _ 50-m-CCaO
€% (Vep — V) -500-100°

(18)

rae 50 — o6bem anuMKBOTHOM YacTu pacTBopa cTaHAapTHOro obpasua, B3AThIN Ans TUTPOBAHUS, omS;
m — Macca HaBecku cTaHaapTHoro obpasua, T;
Ccao — Maccosas A0ns OKCUAA KanbLus B CTaHAAPTHOM o6pasue, ykasaHHasi B CBUAETENLCTBE, %;
ch — cpeaHee apudMeTyeckoe 3HaveHne obbema pacteopa TpunoHa b Ne 2 (0,005 M), noweaLuero Ha
TUTPOBaHME (C y4€TOM A00aBMNEHHOrO Nepes TUTPOBaHNEM 0BLeMa pacTeopa TpunoHa b Ne 2), cm3;
V, — o6bem pactsopa TpunoHa b Ne 2 (0,005 M), nowieALuunit Ha TUTPOBaHKE XOMOCTOro pacTeopa, cm3;
500 — 06bEM NPUrOTOBIIEHHOIO PacTBOpa CTaHAapTHOro obpasua, cM®.
10.2.3.2 YcraHoBka TuTpa pacteopos TpunoHa B Ne 1 (0,05 M) n Ne 2 (0,005 M) no okcuay marHus
B TpuU KOHUYecKue Konbbl BMECTUMOCTbIO 250—300 cM3 ¢ nomMoLubto GlopeTkn noMeLyatoT no 20 cm3
pacTBOpa CepHOKUCHOrO MarHusi MONSIPHOI KoHUeHTpauun 0,1 M, pasbasnsiot sBogoit Ao 100 cm3, Harpesa-
IoT 40 Temnepatypsl 60 °C — 70 °C, npunusaiot no 15 cm3 ammnadHoro GydepHoro pactsopa u Ao6aBnsAIOT

1) B Poccuiickoit depepaLu geiicteyet TY 6-09-3870—84 «XpOMOBLI TEMHO-CUHMIA, MHAMKATOP (KNCHOTHBIA XPOMO-
BbI TEMHO-CUHUIA; 2-(5-Xnop-2-ruapokeudeHmnn)-aso-1,8-gurpokcuHadTanunH-3,6-AncynbhoKUCOThI AUHaTpueBas conb)».
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NATb—CEMb Kanenb uHAnKaTopa Xpoma TEMHO-CUHEro unm apuxpoma depHoro T (0,04—0,05 r). PactBop Tu-
TPYIOT pacTBopom TpunoHa b Ne 1 npu MHTEHCUBHOM NepeMeLlunBaHun A0 Nepexoaa KPacHOWM OKpacku cooT-
BETCTBEHHO B YCTOMYMBYIO CUPEHEBYIO UITM CUHIOIO C 3€fIeHbIM OTTEHKOM. Mpu MCNoNb3oBaHMKU NATU—CEMMU
Kanenb uHANKaTopa TuMondranekcoHa HabnioAaloT Nepexof OKpPacku U3 CUHEN B CBETNO-CepyIo.

Tutp pacteopa TpunoHa b Ne 1 (0,05 M) no okcuay marHus T‘Mgo, r/cm3, BLIMMCASIOT MO dhopMyre

Tigo = 220002, (19)
cp
rae 20 — o6vem anuksoTHOM yacTu 0,1 M pacTBopa CEPHOKUCIIONO MarHusi, B3iTbi AN TUTPOBaHUS, cm3;
0,00403 — macca okcuaa maruus, cooteetcreyiowas 1 cm3 0,1 M pacTBopa cepHOKUCIOro MarHus, T;
ch — cpeaHee apudmMeTnyeckoe 3HadyeHme obbema pacteopa TpunoHa b Ne 1 (0,05 M), nowealuero Ha
TUTPOBaHUE, CMS.

B Tpu cTakaHa BMECTUMOCTbIO 150 cm3 nomewnaiot no 20 cm3 0,01 M pacTBOpa CEpHOKUCIIONO MarHus,
npunusaior 50 cm® Boabl 15 cm3 ammuauHoro BydgepHoro pacteopa. B cTakaH onyckaloT MarHUTHbII ane-
MEHT, MOMELLAIOT CTakaH B rHe340 (DOTOINEKTPOTUTPUMETPA, BKIIOYAIOT NPUOOP U MOTOP 3NEKTPOMAarHMTHOM
MeLLanku, nepeMmeLwumMBaror pacreop 1 MuH, 406aBNAIOT CEMb Kanenb UHAUKATOpPaA XPOMAa TEMHO-CUHEIO U
TUTPYIOT pacTBOpoM TpunoHa b Ne 2 10 0CTaHOBKM CTpernkn MuKkpoamnepMeTpa, YTo COOTBETCTBYET SKBUBA-
NEHTHOWN TOYKE.

TakuM e 06pa3omM NpoBOAST TUTPOBAHME XONOCTOrO PacTBOpa, COCTOALLEro u3 50 cm3 BoAbl.

TuTp pacteopa TpunoHa b Ne 2 (0,005 M) no okcuay marHus TZMgO, r/cm3, BbIMMCAAIOT NO hopmyne

20-0,000403

; (20)
ch - Vx

Tl\%go =
rae 20 — o6bem anukeoTHOI YacTn 0,01 M pacTBopa CEPHOKUCNOrO MarHUs, B3ATbIN AN TUTPOBAHUS, CMS;
0,000403 — macca okcuga MarHus, cooTeetcTeyowas 1 cm3 0,01 M pactBopa CEpHOKUCNOTO MarHus, T;
V., — cpeaHee apudmeTndeckoe 3HaueHne obbema pacrsopa TpunoHa 5 Ne 2 (0,005 M), noweawero
Ha TUTPOBaHKE, CMS;
V, — obbem pacTteopa TpunoHa B Ne 2 (0,005 M), nowieaiumii Ha TUTPOBAHUE XONOCTOrO pacTBopa, cm3.

10.2.4 NpoBepeHue aHanusa

10.2.4.1 TutpoBaHue oKkcuaa Kanbuus ¢ OTAENEeHMEeM rmapoKCMA0B Xene3a u anioMUHUS

HaBecky LeMeHTa, KNMHKepa, CbiPbEBOI CMecu U Apyrux matepuanos maccou 0,5 r cnnaesnsor ¢ 2 1
cMecH Ansa crnnasnexus npu Temneparype ot 950 °C go 1000 °C. MNnas pactsopsitor B 60—70 cm3 pactBopa
COMSHOI KNCNOThI 1:3 U NEepPeBOAAT B MEPHYIO KONBY BMECTUMOCTbIO 250 cM3.

M3 mepHoii konGbl unu ot chunsrpata nocne OTAENEHUS OKCMAA KPeMHus no 9.3.3 otGupalor anuk-
BOTHYIO 4acTb 06LeEMOM 50 cM3 B CTakaH BMECTUMOCTbIO 150—200 cm3. PacTBOp B CTakaHe HarpesaioT 0
KUNEHUA, NPUIUBAIOT MO Kannsm pacTBOpP aMMUaKa A0 U3MEHEHMS OKPACKW MHANKATOPHOW Oymaru KOHro u3
CUHEeN B KpacHylo, npubaBnsaoT pacTBOP CONSAHOM KUCHOThI 1:3 A0 nepexoAa KpPaCHOW OKPACKU KOHIO B CU-
peHeBylo, 3ateM aobaensiot 10 cm® pacTBOpa ypoTPONMHA M BLIAEPXMBAIOT 5—7 MUH NpW Temnepatype oT
70 °C oo 80 °C go npocBeTneHust pacTBopa Haj BblAENMBLUMMCA 0CaAKOM rMAPOKCUAO0B Xerne3a u antOMUHKS.
CopepxumMoe cTakaHa (pUnbTpyloT Yyepe3 UNLTP «KPaACHAsA NEeHTa» B KOHWMYECKYI0 KOnby BMECTUMOCTbIO
500—750 cm3, IpOMbLIBAIOT 0CaAO0K HA PUILTPE Fopsiueii BOAON 40 NCHE3HOBEHUS peakLMn Ha XIOp-UOH (fpo-
6a ¢ a30THOKUCIIbIM cepebpom). MonyyeHHbIi dunsrpat 06bemom 250—-300 cM3 oxnakaalor.

Mpu OTCyTCTBUM ypOTPONMHA rMAPOKCUALI XKENe3a u anioMUHUA MOXHO OTAENUTHL TOMbLKO pacTBOPOM
ammuaka, nobaBnss ero kK aHanM3MpyeMoMmy pacTBopy A0 cnaboro 3anaxa. 3arem unsTpyioT pacTBOP U Npo-
MbIBAIOT OCA/10K, KaK ONUCAHO BbILLE.

K dunesrpaty npubasnsior ABe TpeTu npeanonaraemoro obbema pacrsopa Tpunosda b Ne 1 (0,05 M),
100 cm3 pacTBopa ruapokcuaa kanusi, 0,04—0,05 r cyxoii cMecH MHaMKaTopa cnyopekcoHa W TUTPYIOT pac-
TBOPOM TpunoHa b Ne 1, Habniogasa usMeHeHue oKpacKku pacTBopa, kak usnoxeHo B 10.2.3.1.

P

MpumeyaHusa

1 MNpwn aHanu3e WNaKoB U LWaKONOpTNaHALEeMeHTa A5 NpeAoTBpaLleHnst okucrieHust okeuga mapraua (1) B we-
NOYHOM pacTBope KUCMOPOAOM BO3AyXa Nepesl TUTPOBAHMEM OKCUAa KarbLms npunusatoT 1—3 cM3 rugpoxrnopuaa ru-
ApoKcunamuHa, nocre Yyero J06aBnsoT Bce He0bXoAUMbIE peakTUBbI.

2 Npu aHanu3e MaTepuarnoB c NpejnonaraeMoil MaccoBoil forneit okeuga kanbLust MeHee 20 % (MuHLI U Ap.) TU-
TpoBaHWe NPOBOAAT, He NpubaBnAs NpeABapuTENbLHO pacTBOp TpUroHa b k aHanusnpyemomy pacteopy.
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10.2.4.2 TutpoBaHue okcuaa Kanbuus 6e3 otaeneHns rnipoKCMA0B Xenesa U anoMuHus

Hagecky npo6bl maccon 0,1 r cnnaensioT ¢ 1 r cMecu 40 cnnaeneHus npu temneparype ot 950 °C go
1000 °C u pacTBopsIoT nnas B 30-40 cm3 pactBopa consiHol kucnothl 1:3. MonyyYeHHsIl pacTBop Konuue-
CTBEHHO MEePEeHOCAT B KOHUYECKYIO KONBy BMECTUMOCTbIO 500—750 cm3, TLLaTenbHO 06MbIB TUrerb.

OnpeaeneHne MoXeT BbiTh BLINOMHEHO TaKKe U3 anuKBOTHOM YacTu pacteopa o6bemom 50 cm3 nocne
OTAENEeHNs KpeMHEKUCNoThl No 9.3.3, UK 13 OCTaBLUENCA YacTU PacTBOPOB B KONBGE BMECTUMOCTbIO 250 cm®
(10.2.4.1), unn U3 aNUKBOTHOM YacTK pacTeopa 06beMom 250 cMS, MPUrOTOBNEHHOTO ANsSt POTOMETPUUECKOTO
aHanu3a no 9.4.4.

B nio6om crnyyae TUTpOBaHWE C BU3yanbHbIM ONPEAEneHneM KOHEYHON TOYKW TUTPOBaHUSI NPOBOAST,
kak onucano B 10.2.4.1, npunueas B pacteop 10 cM3 mackupytowero pearenta MP-1 nepen fobaeneHuem
rmapokcmnga Kanusa.

TuTpoBaHue okcuga Kanbuus B NPUCYTCTBUM 3aMaCKMPOBAHHBIX FTMAPOKCUAOB Xenesa U anoMUHUSA no-
3BONSIET BbINOMHUTL ONpEeAerieHne U3 aHanuampyemoro pactsopa npodbl, TPUrOTOBMEHHOro ANst POTOMETPU-
YECKOro ONPEeAeneHnst OCHOBHBLIX OKCMAOB N0 9.4.4, UCMONb3ys anNMKBOTHYIO YacTb 06bemom 50 unm 100 cm3
npu obuieM passeaeHnu 500 om3. MHAMKALMIO KOHEUHOI TOUKM TUTPOBAHUS OCYLLECTBASIOT C UCMOMNb30Ba-
Huem dpotoanekTpotutpumerpa. Tutpytor 0,005 M pacteopom TpunoHa B. Mepea ao6asneHuem ruapokcuaa
kanus K aHanusupyemomy pacteopy npubasnsior 10 cm3 mackupyrowero pearenta MP-2. [lanbHeiilume one-
pauum — no 10.2.3.1.

10.2.4.3 TuTpoBaHMe CyMMbl OKCUAOB KanbuuMa W MarHusi C OTAEneHWem rMApPOKCUAOB Xenesa WU
antoMnHUA

[ns anannsa 6epyT an1KBOTHYIO 4acTb 06bemMom 50 cm3 nnu u3 mepHoi konbbl BMECTUMOCTBIO 250 cm3
(10.2.4.1), unu u3 konbbl NOCNe OTAENEHUS KPEMHEKUCNOTbl No 9.3.4, unu u3 konbbl NOCNe pPacTBOPEHUSA
oTAEenbHO B3sITOW HaBecku npobbl maccon 0,1 r no 10.2.4.2. Mmapokcuabl xenesa U anioMUHUA OTAENAIOT
no 10.2.4.1. K nonyyeHHoMy counbrpaty aoGaensaior 50 cm3 ammmuauHoro 6ydepHoro pacteopa, NiTb—CeMb
Kanenb nHAnKaTopa xpoma TemHo-cuHero unu 0,1 r unaukatopa apuxpoma vepHoro T u Tutpytor 0,05 M pac-
TBOPOM TpUnoHa B 0 nepexoaa KpacHON OKPacku COOTBETCTBEHHO B YCTOWYUBYIO CUPEHEBYIO NN CUHIOIO C
3€eMeHbIM OTTEHKOM.

10.2.4.4 TuTpoBaHue CyMMbl OKCMAOB Kanbuus u MarHua 6e3 otaeneHus ruapokcMaoB xenesa U
antoMuHuA

Mpu BM3yanbHOM TUTPOBAHMW ANMKBOTHYIO YacTb pacTtBopa, nony4veHHoro no 10.2.4.1 unu 10.2.4.2,
o6bemom 50 unu 100 cM3 oTBMpaloT B KOHMYECKYIO Konby BMECTUMOCTbI0 500—750 cm3, pasbasnsior 4o
300 cm3 Bogoi, npubaensiot 10 cm3 MackupyloLlero peareHta MP-1, ofHy Kanmnio UHAMKAaropa METUIOBOIO
opaHxeBoro u 7 cm3 pacteopa ruapokcuaa kanus, satem 20 cm3 ammmaunoro 6ydepHoro pacteopa 1 10 ka-
nenb MHaukatopa TumondTanekcoHa. TeMHO-cuHuI pacTtBop TuTpyioT 0,005 M pacrtBopom TpunoHa b go
HEN3MEHSIOLLIENCS XKeNTOBATO-CEPO OKPaCKHU.

OnpeaenexHne ¢ BU3yarnbHbIM TUTPOBAHUEM MOXET ObITb TakXke NPOBEAEHO B pacTBOPE, NPUIOTOBIIEH-
HOM U3 OTAENbHOV HaBeCcku nNpobbl no 10.2.4.2.

Mpu ncnonb3oBaHUM POTOTUTPUMETPA ANUKBOTHYIO YacTb 06beMoM 50 cM3 aHanu3upyemoro pacTeopa
NOMELLAIOT B CTakaH BMeCTMMOCTbIO 150 cm3, go6asnsior 10 cm3 pacrBopa MP-2, naTb kKanenb MHAUMKaropa
cdeHondranenHa n 7 cm® pacteopa rMapokcuaa kanus, aatem npubasnsior 20 cm3 ammmadHoro 6ydepHoro
pacrtBopa (NosiIBNSIETCA po30Basi okpacka), 406aBnsA0T ceMb Kanenb UHAMKaTopa Tumondranekcona. MNony-
YeHHbIn pacTeop TUTPytoT 0,005 M pacTtBopom TpusnioHa b Ha hOTOTUTPUMETPE A0 OCTAHOBKM CTPESIKU MUKPO-
amnepMeTpa.

AHanoruyHo TUTpytoT 50 cm3 xonocToro pacTeopa.

MpuMeuvaHue — MNpu aHannse MaTepuaros, Codep)allx CoeiUHEHNA MapraHLUa, Ans YCTpaHEeHUA NOMeX OT
€ro YeThIpexBareHTHOro raPOKCUAa B KUCHLI pacTBOp TUTPYEMON annKsoTHOI YacTi foBaansioT 5 cm® pacTeopa rapo-
Xropuza ruapokcuiaMmuta, Ho Npu STOM MMAPOKCUA MapraHLia TUTPYeTCs BMecTe C CyMMO# OKCUA0B KanbLUUs W MarHus.

10.2.5 O6paboTka pe3ynLraTtoB

10.2.5.1 O6paboTtka pe3ynsraTtoB Npu onpeaeneHun OKCUAOB KanbUuua u MarHus BU3yanbHbIM TUTPOBA-
HUEM pacTBOpa, NPUTOTOBNEHHOIO U3 OTAENbHON HABECKU NPobbl no 10.2.4.2

Maccosyto fonio okcuaa kanbums B npobe X, o, %, BLIMUCHAIOT No (popMyne

1
_ Tcao (V1 7Vx1)"IOO

p= ,
rae T'c,o — TUTp pacTeopa TpunoHa B Ne 1 no okcuay kanbLus, r/om3;

Xcao

1)
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V, — obbem pacreopa TpunoHa b Ne 1, noweawmit Ha TUTPOBaHME OKCMAA KanbLma B pacTBope Npoob, om3;
VX1 — obbem pacrtBopa TpurnoHa b Ne 1, noweawumini Ha TUTPOBAHME OKCUAA KamnbLMA B XONOCTOM pac-
TBOpE, CMS;
m — macca HaBecku npoosl, T.
Maccosyto aonio okcuaa marHus B npobe XMgO, %, BbIMMCASAIOT N0 hopmyne

TMgO [(Va —Vi2)— (V4 —Vyq)]- 100
p ,

Xmgo = (22
rne 7'1Mgo — TuTp pactBopa TpunoHa B Ne 1 no okcuay mMarHus, r/cm3;
V, — oGbem pacreopa TpunoHa b Ne 1, nowueaiumii Ha TATPOBaHME CYMMbI OKCUAOB KanbLysa U MarHus B
pactsope npobbl, cM3;
Vo — oBvem pacteopa TpunoHa b Ne 1, noweaumin Ha TUTPOBaHNWE CyMMbI OKCUAI0B KanbLUA N MarHus
B XOMOCTOM pacTBope, CMS;

V. V4, M — CM. NosicHeHus k hopmyne (21).

NMpumevaHue — [pu TUTPOBAHUN CYMMbI OKCUAOB KanbLMsi U MarHus Bo BceM o6beme pacTBopa, NpUroTos-
NEHHOTO N3 OTAENbHOW HaBECKN NPobkl, 06bEM TUTPaHTa, NOLIEALLEro Ha TATPOBaHNE OKCUAA KamnbLMa B 3TOM pacTeope,
BBIMUCAISIOT MO pesyrikTaTy TUTPOBaHUS OKCUAA KalbLusi B TAKOM Xe pacTBope Npobbl, NPUrOTOBRAEHHOM U3 APYrol Ha-
BECKMW, KOPPEKTUPYS 3TOT 06LEM B COOTBETCTBUN C MaccaMu HaBECOK.

x1’

10.2.5.2 O6paboTka pe3ynLTaToB NpU ONpeaeneHun OKCUAO0B KanbLUMs U MarHus U3 anukBOTHOW YacTu
pacrsopa npobbl
Maccosyto aonio okcuaa kanbuusi B npobe Xg,q, %, BoIMUCNAIOT Mo hopmyne

Teao (V1 )V -100
V,-m

rae Toao — TUTP MCMONb30BAHHOTO AN TUTPOBaHNSA pacTeopa Tpunoua B no okcuay kanbuUus, paBHbINA TICao
npu TUTPOBAHUU pacTBOPOM TpusnoHa b Ne 1 unu TCaO npu TMPOBAHWKU PacTBOPOM TpunoHa b
Ne 2, r/em3;
V, — o6Gbem pacTsopa TpunoHa b, noweawmin Ha THTPOBaHNE OKCUAA KanbLMA B aNUKBOTHOI 4acTu pac-
TBOPA NpPoBkl, cM3;
V4 — o0bem pacTeopa Tpunoxa b, noweawnit Ha TMTPOBaHWE OKCUA A KanbLMA B XONOCTOM PacTBope, cm3;
V_ — obbemM pacTBopa, MPUroTOBMEHHOTO U3 HaBecku Npobbl, cm3;
Vz — ob6beM anuKBOTHOW 4acTu pacTBopa NpPobbl, 0TOOGPAHHON ANS TUTPUMETPUHECKOTO OnpeaeneHus
oKcuaa kanbuus, cmS;
m — macca HaBecku npobbl, T.
MaccoByto aono okeuaa MarHus B npote XMgO, %, BbIMUCAAIOT N0 hopmyne

o Tugo [ (V2 = Via) - (V1 —Vi)]- ¥, - 100
MgO = V m -

Xcao = , (23)

Xmno - 0,568, (24

rae TMgO — TUTP UCMONbL30BAHHOIO ANS TUTPOBAHMSA pacTBopa Tpunoua B no okcuay marHus, pasHbIi TM
npu TUTPOBAHUM PacTBOPOM TpunoHa b Ne 1 unu TMgO npu TUPOBaAHUN PACTBOPOM TPUMOHA B
Ne 2, r/em3;
V, — o6bem pacTeopa TpUnoHa b, nowueawmnin Ha TUTPOBaHNE CYMMbI OKCWA 0B KanbLUA N MarHns B anuk-
BOTHOW YacTu pacTeopa npobbl, cM3;
V., — ofbemM pactsopa Tpunona b, noweawnii Ha TUTPOBAHNME CYMMbl OKCWAOB KarlbLMA U MarHus B
XOMOCTOM pacTeope, cMS;
Xuno — MaccoBas 4ons okcuga mapraHua B npoGe, onpesaeneHHas no pasaeny 17, %;
Vi, Vi, Vp, V,. m — cM. aKcnnukaumio k popmyne (23).

10.3 ®oToKONOPMMETPUYECKUI MeTOA ONpeaerieHUA OKCuaa MarHuAa

10.3.1 CywHoCTb MeTOoAa

Metoa ocHOBaH Ha 06pa3oBaHuMK B LLENOYHOI Cpeae OKPAaLLEHHOTO B OPaH)XXEBO-KPACHBIi LIBET aacop6-
LIMOHHOTO COEAUHEHUSA TUTAHOBOIO XENTOrO C TMAPOKCUAOM MarHus.

10.3.2 Annapatypa u peakTuBbl

Becbl nabopatopHble o6Lero HasHavyeHus no 4.3.
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Meyb MychenbHas.

DOTOINEKTPOKONOPUMETP KOHLIEHTPALIMOHHBIN.

Kucnota conaxasa no FOCT 3118, pacteop 1:3.

Hatpusa ruapokeua no MOCT 4328, pacTBop MaccoBoi KoHUEHTpaumei 100 r/am3.

CnupT 3TUNOBLIN PEKTU(UKOBAHHLIN TexHUYeckui no MOCT 18300.

MeTunoBbIi KpacHbIii (MHAMKaTOp) no 8.2.2, pacTeop: 0,2 r uHAMKaTopa pacreopsiot B 100 cm3 stuno-
BOrO Ccrmpra.

Hatpun dpropuctiiit no MOCT 4463.

Cmechb Ansa cnnasnexus no 9.4.2.

Mackupytowmi peareHt MP-2 no 10.2.2.

Kpaxman pacteopumbiii no FOCT 10163: 0,5 r kpaxmana cMeLumsaiot ¢ 100 cM3 kunaLei Bo/bl, KUNATAT
5 MUH, DUNETPYIOT U OXNaXAaIoT.

fmapokcunamuHa rugpoxnopug no MOCT 5456, pacTtBop maccon KoHueHTpauuen 0,1 r/cm3, HeltTpanu-
30BaHHbLINi PACTBOPOM MMAPOKCUAA HATPUS MACCOBOI KOHLEHTpaLmeli 100 r/aM no yHUBEpCanbHOW UHAMKA-
TOpHOU Bymare.

PeareHT >KenThiii TUTaHoBHIiA: 0,2 r pearenTa pacTeopsioT 8 100 cm3 BOAbI, CMELLMBAIOT C PACTBOPOM
rnapoxrnopuaa rmpokCunaMnuHa, HEeWTPanU3oOBaHHLIM MMAPOKCUAOM HaTpusi. CMechb UNBTPYIOT B MEPHYIO
konBy BMECTUMOCTLIO 1 AM3, pa3baBnsIoT 4O METKM BOAOW, NEPEeMELLMBAIOT U OCTaBRAIOT Ha 1 cyT. PacTBop
rogeH B TeyeHue 1 mec.

PacTtBop xnopuctoro kanbuus: 2 r CO cocraBa U3BECTHSAKA unNu kapboHaTa kanbuus pacTBOPSAIOT B
50 cm3 pacTeBOpa consiHOI KncnoTel 1:3 u pasdasnsioT Boaoit Ao 250 cm3.

10.3.3 NMoaroToBKa K aHanu3sy

10.3.3.1 lNpuroToBneHne rpagympoBOYHbLIX U XONOCTOrO0 PacTBOpPOB

Mcnonb3ytoT rpaayupoBOYHbIE pacTBOpbl, NPUroToBnNeHHble No 9.4.3.1, npuHas HaBecky OCO maccom
0,15 r 3a OCHOBHYIO, U PaCCYUTLIBAIOT OTHOCUTENLHO HEEe MacCOBYIO AONIO OKCMAA MarHus B NPOLEHTax BO
BCEX OCTalbHbIX HaBecKax.

[ns NpUroTOBMEHMs XONOCTOrO pacTeopa 1 r cMecu Ans cnnasneHus pacTeopsioT B 100 cm3 pacTsopa
consiHon kucnotbl 1:3 n pasbaensior Bogov 4o 500 om3.

10.3.3.2 lNMocTpoeHune rpagynpoBOYHOrO rpacuka

Mcnonb3yioT WeCTb MepHbIX konb BMecTuMocTbio 100 cm3. B nepsyio konby nometyaior 25 cm3 xorno-
CTOro pacTBOpa, BO BCE OCTamnbHble — Mo 25 cM® rpayMpoBOYHbLIX pacTBOPOB. B nepsyio U BTOpPYIO KONObI
no6aenstoT no 1 cM® pacTeopa XMOPUGTOro kanbLmsi. Bo Bce wwecTb kon6 gobasnsior no 30 cm3 Bogabl, 5 cm3
pacteopa MP-2, s3atem no 5 cm3 pacTeopa kpaxmana, no 10 cm3 peareHTa TUTAHOBOTO XXENTOrO U OfiHY Kanmio
WHAMKaTopa METUIOBOrO KPacHoro. PacTBopbl HEWTPaNU3yloT PaCTBOPOM MMAPOKCMAA HATPUS A0 MUMOHHO-
XenToro useta u gobasnsior ewe 10 cm3 pacTBopa ruapokcuaa HaTpus B M3BLITOK, pasbaBnsaioT BOAOI A0
METKM U nepemeLunsalot. Yepes 5 MuH pactBopbl (POTOMETPUPYIOT OTHOCUTENBHO AUCTUINMPOBAHHOW BOAbI,
ncnonb3ys 3eneHblil cBeToUnbLTP ¢ 06NacTbIO CBETONPONYCKAHUA NPpU ANUHE BOSHbI 530—536 HM U KIOBETY
C TONLWMHON nornowaowero ¢noa 20 Mm.

M0 nosny4eHHbIM pe3ynbrartam M3MepeHU’ OMTUYECKOW MIOTHOCTM U BbIMMCNEHHLIM MAccaM okcuaa
MarHus B POTOMETPUPYEMBIX 0ObeMax CTPOAT rPaAyupPOBOYHLIN rpachuk Unu COCTaBnslOT rPagyupoOBOYHOE
ypaBHeHue.

10.3.4 NpoBeaeHne aHanusa

B ABe MepHbIe Konbbli BMECTMMOCTHI0 100 cm3 oTBupalor: B 0aHy — 25 cM3 aHannsupyemoro pacteopa
no 10.2.4.1 unu 9.4.4, 8 Apyryio — 25 cM3 rpagyMpoBOYHOIO PacTBOpPa, NPUFOTOBREHHOrO no 10.3.3.1, 6nmns-
KOro o mMaccoBo¥ AoNne OKCuaa MarHus K aHanusuMpyemomy pacteopy. 3arem B 06e konbel 406aBnsAlT No
30 cm3 Boabl M no 5 cm3 pactBopa MP-2. lanbHeiiume onepauun — no 10.3.3.2.

IMpu npeanonaraeMoi MaccoBoM A0ONe OKCMAAa MarHua B aHanuaupyemon npobe meHee 1 % unu 6onee
3 % onpeaenexHne BLINONHAT NMOO U3 OTAENbLHON HAaBECKU, MO0 BapbUpPYIOT arMKBOTHOW YaCTbi0 aHaNuU3u-
pyemoro pacreopa.

Mpu npeanonaraemoit MaccoBOl Jone OKCuAa KanbLus B aHanuampyemon npobe meHee 10 % k oto-
GpaHHOIi anMKBOTHOM YaCTM UCXOHOTO PacTBOpa A06aBnsoT 1 cM3 pacTBOpa XMOPUCTOrO KanbLyA.

10.3.5 O6paborka pe3ynsraTtos

Mepen BbIMMCNEHNMEM MACCOBOW AONM OKCUAA MarHusa BBOASAT NONpaBKy HA M3MEHeHue ycnosui poTo-
METpPUPOBaHUA B COOTBETCTBUM C 4.23.

Maccy okcuaa marHusa B ()OTOMETPUPYEMOM 0ObEME HAaXOAAT N0 rpagyupoBOYHOMY rPaduKy M BbIMUC-
NAOT MaccoBYIO A0S0 OKcuaa marHus B npobe no copmyne (7).
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HenocpeacTBeHHO MaccoBYO OO OKCMAA MarHus B Npobe, BbIPaXKEHHYH B MPOLEHTAX, ONPeeNnsioT
no rpagyupoBovYHOMY rpadduky, MOCTPOEHHOMY B KOOpAMHATax «OnTuyeckaa nnoTHOCTb — MaccoBas Aons
3MeMEHTa B NPOLEHTax», UMW HaxoaAT Mo rpagyupoBOYHOMY YPaBHEHUIO. [py OTCTYNNEHUM OT YCIOBUM rpa-
AYMPOBKU B YAaCTU UBMEHEHNS HABECKM, arMKBOTHOW 4YacTu MW pa3BeeHus pacyeT npoBoaaT no opmyrne (8).

11 OnpepeneHune okcugos xenesa (lll), (1)

11.1 CrtaHpgapTHOe cpedHeKkBaZpaTUYECKOE OTKMOHEHWE MOBTOPSEMOCTU U PaCXOXAEHUEe Mexay pe-
3ynsTatamy napannenbHbiX ONPeaeneHnii He A0MKHbI NPEBbILLATL 3HaYEeHNIt COOTBETCTBEHHO G, U I, YKa3aH-
HbIX B Tabnuue 6.

Tabnuuya 6 B npoueHTax
MaccoBas gong okeuga xenesa (l11), (1) o, r

[o 0,5 Bkntou. +0,02 0,03
Cs. 0,5 po1,0 » +0,04 0,05
» 1,0 » 3,0 » +0,10 0,15
» 30 » 100 » +0,15 0,20
» 100» 250 » +0,20 0,30
» 250 +0,60 0,80

11.2 KomnnekcoHOMETpUUYESCKUI METOZ onpeAeneHUA Npu MaccoBoun aone okcuaa xenesa (i), ()
6onee 1,0 %

11.2.1 CywHOCTb MeToaa

Merog ocHOBaH Ha 06pa30BaHMKU OKPALLEHHOTO KOMMNMEKCHOrO COEAUHEHUS TPEXBANIEHTHOrO Xenesa ¢
CynbhocanuuUmMnoBO KUCNOTON M pa3pyLueHun ero TpunoHom B npu pH pacteopa 1-2 ¢ o6pasosaHuem cna-
600OKpaLLEeHHOro kKomnnekca TpunoHara xenesa (lil).

MpucyTcTBME B pacTBOpe OKCUAOB KPEMHUS, aniOMUHUA, KanbLUs U MarHusl He MeLLaloT ONpeaerneHuio.

11.2.2 AnnapaTypa U peakTUBbI

Becbl nabopatopHble 06Lero HasHayeHusi no 4.3.

3AnekTponeyb mydenbHas.

Kucnota consinaa no FOCT 3118 u pacreop 1:3.

Kucnota asotHas no FOCT 4461.

Ammuak BogHbin no MFOCT 3760, pacteop 1:1,5.

TpunoHn B no MOCT 10652, pacTBOp MONAPHOIN KOHLeHTpaumeii 0,05 monb/ame (0,05 M): 18,62 r Tpuno-
Ha b pacTBOpPSAIOT B BOAE Npu cnaboM HarpeBaHum, OXNaXaator, (PUNLTPYIOT B MEPHYIO KONOy BMECTUMOCTbIO
1 AM3 1 JOBOAST O METKW BOAON.

Hatpua ruapokcng no MOCT 4328 unu kanua rugpokeng no FOCT 24363, pacTBOp MAcCOBOM KOHLEH-
Tpaumeii 200 r/am3.

Kucnota cynbcocanuuyunosas 2-sogHasa no NOCT 4478.

CynbocanMuunoBblii uHaukaTop: 10 r cynbdocanuUMnoBOii KUCMOTLI pacTeopsioT B 50 om BoAbl,
HENTpanuaylT pacTBOPOM FMAPOKCMAA HATPUA UMM Kanua A0 U3MEHEHUS KPACHOM OKPAacKW WMHAWMKATOPHOW
Bymaru KOHro Ha CUPEHEBYI0 1 JonuealoT Ao 100 cm3 BoaoN.

Cwmech Ans cnnasneHus no 9.4.2.

Keneso Tpexxnopucroe 6-sogHoe no NOCT 4147 unu xkenesoaMMOHUINHbIE KBaCLbl N0 A€ NCTBYOLLEMY
Ha TeppuUTOpUM rocyaapcTsa HopmaTuBHOMY fokymeHTy!), pactBop monsipHol koHueHTpaumei 0,05 monb/
am3 (0,05 M): 13,5 r TPeXXNOpUCTOro Xene3a unm 24,1 r )xeneso0aMmMOHMIHLIX KBACLIOB pacTBOpsoT B 300 cm3
BOAbI, (PUMETPYIOT B MEPHYIO kKONOY BMECTUMOCTBIO 1 AMS, fo6asnsoT 8—10 cM3 CONAHOI KUCNOTLI, A0NKUBA-
0T 4O METKM BOAON U TLWATENbHO NEPEMELUMBAIOT.

AMMOHWIT a30THOKMCTLIN o FTOCT 22867, pacTBOP G MAaccoBOii KOHLEHTpauueii 20 r/amS.

CnnpT 3TUNOBLIN PEKTUDUKOBAHHDIN TEXHUYeckuit no MTOCT 18300.

MeTunoBbIl KpacHbIit (MHANKaTop) no 8.2.2, pacTeop: 0,2 r nHaAnKaTopa pacteopsioT B 100 cm3 atuno-
BOrO cnupTa.

1) B Poccuiickoit defepaumn aeiicteyer TY 6-09-5350—88 «AMMoHui xeneso Il cynbdat (1:1:2) 12-BogHbIi
(kBacLbl Xxene3oaMMOHUHBIE) YACTLIA AN @aHanusa, YUCTLINY.

25



rOCT 5382—2019

11.2.3 MoaroTroBKa Kk aHanu3y

11.2.3.1 Ycranoska Tutpa 0,05 M pacTtBopa TpexxnopucToro xenesa no okcugy »xenesa (1)

YcraHoBKy TUTpa NPOBOAAT rpaBUMETPUYECKMM METOAOM B napannesnbHbiX npobax (He MeHee Tpex).
[na atoro u3 pacreopa TPexxrnopuCTOro Xenesa, NPUroToBReHHOro no 11.2.2, otéupaioT anukBOTHYIO YacCTb
06LeMoM 25 cM3, NOMELLIaIoT ee B CTakaH BMecTUMOocTbio 100—150 cm3, pasbasnsior Bogoii 4o 50—60 cm3,
HarpeBsaloT Ha NnUTKe 0 Temnepartypbl npubnuautensHo 70—380 °C u ocaxkaaiot ruapockua xkenesa (), npu-
6aBnsA No kannaAM pacTBOp aMMMaka B MPUCYTCTBUM TPeX-YeTbipex kanenb MHAUKaTopa METUNOBOro Kpac-
HOro A0 nNepexoaa OKPaCKu pacTBopa B XENTyl0. 3aTeM CTakaH BbiAEPXKUBAIOT B TENNOM MecTe 3—5 MUH,
0oTUNLTPOBLIBAIOT 0Caaok ruapokcuaa xenesa () yepes unsTp «kpacHas NeHTa» U NPOMBIBAIOT €ro Ha
dunsTpe 10—12 pas rops4umMm pacTBOPOM a30THOKUCIIONO aMMOHUS 10 UCHE3HOBEHUA peakLuu Ha MOH Xropa.
Ocapok BMecTe ¢ QUNLTPOM NEPEHOCAT B TUrEMb, MOACYLUMBAIOT U OOYrNMUBAIOT OUALTP HA ANEKTPONMUTKE,
a 3areM npokanusariotr B mydernbsHou neyu npu temneparype 1000 °C B TeyeHne 20—25 MuH 40 NOCTOSIHHOW
maccel. TUTp pacTBopa TPEXXNOPUCTOrO Xenesa a, r/cm3, Beluncnaior no dopmyne

My
a=— (25)
rae m, — cpeaHee apudMeTMYeckoe 3Ha4YEHNE MacChbl NPOKANEHHOro 0caaka, r;
25 — anuKBOTHAsA YacTb PACTBOPA TPEXXIOPUCTONO XEne3a, cmd.

11.2.3.2 YcraHoBka TuTpa pacTteopa TpunoHa 5 monsipHoii koHueHTpaumeii 0,05 monb/am3 (0,05 M) no
okcuay xenesa (lll)

B TPy KoHMYEeCKmMe Konbbl BMECTUMOCTbIO 250—300 cm3 oT6upaloT no 20 cM3 pacTBOpa TPEXXNOPUCTOrO
xenesa, pasbasnsior Bogoi Ao 100 cm3 u HarpesaloT A0 TeMnepaTtypbl npuénuautensHo 50 °C. K HarpeTomy
pacTBopy A0BaBNSIOT LWECTb-CEMb Kanesb CyrbgocanuumnoBoro MHAUKaTopa u TUTPUPYIOT pacTBOPOM Tpu-
noHa b go uc4yesHoBeHUss OUONETOBON OKpacku cynbdocanuuunara xenesa.

TuTp pacreopa TpunoHa b 0,05 M no okcuay »enesa TFe203, r/cm3, BLIMMCRAIOT NO hopmyne

20-a
Tre,0, =, (26)
cp
roe @ — TUTP PacTBOpa TPEXXNOPUCTOrO Xenesa, ycTaHOBMNEeHHbI no 11.2.3.1, r/cmS;
ch — cpeaHee apudmeTnyeckoe sHaveHme obbema 0,05 M pacteopa TpunoHa b, nowiegLuero Ha TUTpo-
BaHNe TPexXXNOopUCTOro xenesa, cMS;
20 — o6bemM pacTBOpa TPEXXNOPUCTOTO Xenesa, B3AThIN AN TUTPOBAHUS, CMS.

11.2.4 MNMpoBepeHne aHanusa

Hagecky aHanu3upyemoro matepuana maccon 0,2 r CnnaensoT B NIATUHOBOM TUIME C 2 T CMeCcH Ans
cnnaenexns npu 1000 °C B TeyeHne 3—5 muH. Mnas pacTeopstoT B 50 cmS pacTBOPa CONAHON KUCNOTHI.

Mpu aHanuse martepuanos, PacTBOPAIOLLUMXCA B CONSIHOW KMcnoTte Ge3 ocrartka, HaBeCcKy marepuana
MOMELL@KT B KOHUYECKYIO KOnBy BMECTUMOCTbI0 250—300 cm3, cogepakattyto 15—20 cMm® Bofbl, NPUNMBAIOT
5—7 cM® CONAHON KNCNOTLI U OCTOPOXHO HArpPeBaroT Ha NNMTKE A0 NOFHOMO Pa3foKEHWUS HABECKN.

Mpu nobom cnocobe pasnokeHUs HABECKU K pacTBOpYy A06aBnsiioT CeMb—AecATb Kanenb a3oTHOM
kucnoTbl, pasbaensior Bogoi A0 100 ocm® U HarpealoT 40 cnaboro kuneHus. Mocrne KuNsueHusl B TeueHue
1—2 MUWH PacTBOpP HENTPanu3yoT pacTBOPOM aMmMUaka 4o KpacHO okpacku ByMaru KoHro, 3atem gobaensior
Mo KanmnsiM pacTBOP COMSAHOM KUCNOTbI A0 UBMEHEHUS OKPACKU UHAMKATOPHON ByMaru Ha CUpEHEBYI0, NOCe
Yyero [00aBnAIT BOCEMb-AECATb Kanenb U3BbITKa TOW K& KUCNOTbI U TUTPYIOT ropsiunii pacTBop TpUnoHom b
B NPUCYTCTBUW LLECTU-CEMM Kanenb CynbdocanuuunoBoro MHAMKaTopa A0 MCHE3HOBEHUSA (DUONETOBON OKpa-
ckn pactBopa. OTTUTPOBaHHbIN PACTBOP COXPAHAIOT ANA OnpeaerneHus okcuaa anomuius. OnpeaenexHue
MOXHO TakxKe BECTH M3 anUKBOTHOI YacTu o6bemom 100 cm3, oToBpaHHOIi U3 pacTBoOpa Mocne onpeaeneHus
oKkcuaa KpeMHus no 9.4.4.

11.2.5 O6paboTka pe3ynsraToB

Maccosyto aonio okenaa xenesa (lll) B npo6ax, coaep>xawumx Tonbko TpeXBaneHTHOe Xeneso, XFezos,
%, BbIMUCAAIOT N0 popMyne

V- Tre,0, 100

Xeo0, = —— i —, @7

roe V — o6bem 0,05 M pactsopa Tpunona B, nowenwmit Ha TuTpoBaHue, cMS;
T,:e203 — uTp 0,05 M pacteopa Tpunona B no okcuay »enesa (lll), onpeaensiembiit no 11.2.3.2, r/icms;
m — macca HaBecku npoobl, I.
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Mpu aHanuse matepuanos, cCogepXKaLLmx AByX- U TPEXBANEHTHOE XXeneso, MaccoBylo AOMI0 OKCuaa xe-
nesa (lll) BblUCHSAIOT, BHOCA nonpasky Ha xene3o () no opmyne

XF9203 = X':ezo3 _XFeO ) 1 ,1114, (28)

rae Xg.o — Maccosas pons okcuaa xenesa (I), onpeaensiemas no 11.6, %;
1,114 — koacbpuLMeHT nepecyeTa MaccoBoii gonu okcuaa xenesa (Il) Ha okeng xenesa (lIl).
Mpu aHanu3e MaTepuanos, coaepaLmx TONbKO okeua ernesa (I1), ero maccosyto aonio B npobe X,
%, BbIMMCIIAOT N0 hopmyne
Xreo = Xre,0, ~ 0,891, (29)

rae 0,891 — koadhduUMEHT nepecyeTa MaccoBoii gonu okcuaa xenesa (lll) Ha okeua xenesa (Il).

11.3 DOTOKONOPUMETPUUECKUIA METOA OnpeAeneHUA ¢ CynbhocanMLUNOBOIH KUCNOTO NPU MacCOBOM
Aaone okcupa xenesa (lll) go 10,0 %

11.3.1 CywHOCTbL MeTOAa

Mertoz ocHoBaH Ha 06pa3oBaHUM B aMMUAYHON CPEZEe XENToro KOMneKkca Tpucynsdocanuuunara xe-
nesa npu Ucnonb30BaHWK CynbocanMuUMOBOi KNCNOTbI B KAYECTBE KOMINIIEKCOOOpasosarens.

11.3.2 AnnapaTypa U peakTuBbl

Becbl nabopartopHble 06Lero HasHaveHus no 4.3.

POTOIMEKTPOKONIOPUMETP KOHLIEHTPALMOHHBIN.

Meyb MypenbHas.

Kucnota consiHas no FOCT 3118, pacteopsbl 1:1 1 1:3.

Ammuak BogHeln no MOCT 3760.

Kucnota cynschocanuumnopas 2-soaHas no FOCT 4478, pacTBOp MaccoBO#i KOHLEHTpaumen 250 r/amS.

Oxeup xenesa (lll) no aeifcTBYIOLLEMY Ha TEPPUTOPUN FOCYAAPCTBA HOPMATMBHOMY AOKYMEHTY!), Bbl-
CyLLeHHbIn npu Temnepatype ot 105 °C go 110 °C g0 NOCTOSAHHOW Macchl.

Cwmecb ana cnnaenexus no 9.4.2.

11.3.3 NMogroToBKa K aHanU3y

11.3.3.1 MNpurotoBNEHMe CTaHAapPTHbIX, FPagyMpOBOYHbLIX M XONOCTOrO0 PacTBOpOB

[ns npuroToBNeHUs ctaHgapTHOro pactesopa okcuaa xenesa (lll) (pactsopa A) HaBecky okcuaa xenesa
Maccoi 0,1 r MOMELLIAIOT B KOHUYECKYIO KOnBy BMECTUMOCTLIO 250 cm3, npunueator 50 cm® pacteopa consiHol
KMcnoTbl 1:1 U, NOKPLIB KONOY YaCOBLIM CTEKIIOM, HarpeBatoT Npu YMEPEHHOM KUNEHUU A0 NOMHOro pacTBo-
peHus HaBeckn. 3aTeM pacTBOp OXMaXAaloT, NePeBOAAT KONMMYECTBEHHO B MEPHYI0 Konby BMECTUMOCTbIO
1 am3, noNMBaIOT 40 METKU BOAOI U NepeMeLLmBaioT. MaccoBas KOHUEHTpaLms okcuaa xenesa (ll) B pacTeo-
pe A — 0,1 mr/cm3.

N3 pacteopa A rotoBAT pabouuni ctaHgapTtHbii pacteop okcuaa xenesa (lll) (pacrteop b), ana uvero
orbupatot nunetkoi 50 cm® pacTBopa A, NEPEeHOCAT B MEPHYIO konby BMECTUMOCTbIO 250 cMm®, npubaBnsior
50 cm3 pacTBOpa CONsHOI KMCNOTHI 1:3, 0BOASIT 10 METKW BOAON U nepeMeLuMBaioT. MaccoBasi KOHLIEHTpa-
ums okeupa xenesa (lll) B pacrsope b — 0,02 mr/cm3.

[na npurotoBneHna xonocroro pacreopa 1,5 r cMecu AnsA CNnaBneHusl pacnnaensior, AAlOT OCTbITh,
pacteopsior B 100 cm® pacTBOpa CONSIHOI KUCTOTHI 1:3, NepeBOASAT B MEPHYIO KONBy BMECTUMOCTbIO 500 cmS,
[OBOAAT NOMYYEHHbIN PacTBOP A0 METKU BOAOW U NEPEMELLMUBAIOT.

Mpu ucnonb3oBaHMM rpagyMpoOBOYHbLIX PacTBOPOB, MPUrOTOBMEHHbLIX M3 OCO CbIpbEBOW CMECcH no
9.4.3.1, maccosyto gonio okcuaa xenesa (lll) B HUX paccunTbIBaIOT OTHOCUTENLHO HaBecku 0,15 r, KoTopylo
NPUHMMAIOT 32 OCHOBHYIO.

11.3.3.2 MNocTpoeHne rpaagynpoBOYHOro rpadmka

B nATb MepHbIX KONG BMecTUMOoCTbIo 100 oM npunusaiot 2; 5; 10; 15 u 25 cm3 pacteopa b, 4to co-
otsercreyet 0,04; 0,10; 0,20; 0,30; 0,50 mr okcupa >xenesa (lll). JoGaBnsAoT B nepebie YeTbipe konbbl COOoT-
BETCTBEHHO 23; 20; 15 1 10 cm3 xonocToro pacreopa u Bo Bce konbbl — no 15 cm® pacTeopa cynbocanu-
LUMNOBOW KMCNOTLI. 3aTeM no kannsam npubaBnaloT pacTBOp aMmuaka A0 NOnyvYeHUs YCTOMYMBOIO XKENTOro
OKpaLLMBaHUS PacTBOpa u ewle 5 cM3 B N3BLITOK.

Pactsopbl B konGax AOBOAAT 40 METKM BOAOW U NepemMewnBaior. M3mMepsatoT onTMYEcKyIo NIOTHOCTL MOony-
YEHHbIX rPagyMpPOBOYHbLIX PACTBOPOB, UCMONbL3Ys CUHUIA CBETO(UALTP C 06NACTbLIO CBETONPONYCKAHMS NPU ANMHE
BONHbI 420—450 HM B KIOBETE C TONLUIMHOM NOrMoLWAoWEro ¢fiost 10 MM OTHOCUTENLHO AUCTUNNMPOBAHHOMN BOAbI.

1) B Poccuiickoit Depepaumn feiicteyet TY 6-09-1418—78 «Keneso (3) okuCb (Kene3o OKUCh, XKene3o TPEXOKUCH)
mMapku OCY 2-4».
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Mo nony4eHHbIM pesynsTatam M3MEPEHUIn ONTMYECKON MNOTHOCTM U U3BECTHON Macce okcuaa xenesa (l1l) B goto-
MeTpUpyeMmbIx 06bemax CTPOAT rPafyMpPOBOYHLINA rpadhuK MU COCTABIIAOT rPazyMpPOBOYHOE YPaBHEHME.

Mpu ucnonb3oBaHUM rpagymMpoBOYHbLIX PACTBOPOB, NMPUIOTOBMEHHLIX M3 OCO CbipbeBOW CMECH NO
9.4.3.1, oT6UpPaIOT B MepHbIE KONObl BMECTUMOCThI0 100 cm3 no 25 cm3 kaaoro rpagyMpoBOYHOTO pacrsopa.

Ana pacwmpeHus auanasoHa onpejensemMbix cogepxaHun okeuga >xenesa (lll) gonyckaetrcs ans no-
CNeaHNX TPEX rpaaynpPOBOYHLIX PACTBOPOB UCMONL30BATbL ANWUKBOTHbIE 4acTy Mo 50 cmS.

K oToOpaHHbIM anuKBOTHbLIM YacTsM rpagyMpoBOYHbLIX PACTBOPOB, NPUroTOBNEHHLIX 13 OCO, aobas-
nsoT no 15 cm3 pacTeopa CynbdhocanMuUMIOBOil KUCNOTHI. JanbHeillune onepauui BbINOMHSIOT aHANOTMYHO
U3MNOXEHHOMY BbILLIE AN PaCTBOPOB, MPUIOTOBMEHHbIX U3 pacTBopa b.

11.3.4 NpoBegeHne aHanusa

[ns onpegenenus maccosoi aonu okcuaa xenesa (Ill) B MepHyio konby BMeCTUMOCTbIO 100 cm3 oT6u-
patot 25 cM3 aHanu3upyemoro pacteopa, NPUroTOBAEHHOTO Mo 9.4.4, 1 Aanee NOCTYNaloT TaK >Ke, KaK ONMCaHo
B 11.3.3.2.

11.3.5 ObpaboTka pe3ynsraToB

Maccy okcupa xenesa (lll) B potomeTpupyemom obbeme pactsopa npobbl B MUNNIUIpaMMax HaxoasaT
Mo COOTBETCTBYIOLLEMY rPagyupOBOYHOMY rpadduky U BEIMUCAAIOT MACCOBYIO 400 okcuaa xenesa (l1l) B npo-
6e no copmyne (7).

HenocpeacteeHHO MaccoByto 4onto okcuaa xkenesa (lll) B npobe, BblpakeHHYIO B MPOLEHTaxX, onpeaensior
Mo rpagynpoBOYHOMY rpaduKy, NPOCTPOSHHOMY B KOOPAMHATAX «ONTHUYECKas NAIOTHOCTb — MaccoBas Aons ane-
meHTa B npobe (06pasue), %» Urm BbiYMCAKIOT NO rpagyupoOBOMHOMY ypaBHEHMIO. MNpM OTCTyNneHun oT YyCnoBuit
rpagyvpoBKM B OTHOLLEHVM TAKMX NAapamMeTPOB Kak HaBecka, 06beM NPUroTOBMNEHHOIO pacTBopa UM 06beM anuk-
BOTHOW YacTu ANs NpUroToeneHus poToMeTpupyeMoro pacTeopa 3Ha4eHme MaccoBon aonu okcuaa xenesa (l1l)
B npo6e, HangeHHOe No rpagyMpoBOMHOMY rpaduKy UM ypaBHEHMIO, KOPPEKTUPYIOT no dopmyne (8).

11.4 ®oTOKONOPUMETPUYECKUI METOA ONpeaeneHua ¢ poAaHUAOM aMMOHMA NPU MaccoBOM gone
okcuaa xenesa (lll) o 10,0 %

11.4.1 CywHoCcTb MeTOAa

Metoa oCHOBaH Ha 06pa3oBaHMK KPACHOTO KOMMMEKCHOr0 COEAUMHEHUs] poA4aHnaa Xenesa npu UCnosb-
30BaHUM B Ka4eCTBE KOMIIiekcoobpasoBaressi POAaHUCTOrO Kanusi UM aMMOHUSA.

11.4.2 Annapatypa U peakTuBbl

Beckl nabopartopHbie 06L1ero HasHayeHust no 4.3.

Meyb MycdhenbHas.

DOTOANEKTPOKONOPUMETP KOHLIEHTPALMOHHDIN.

Kucnora asotHasa no F'OCT 4461 u pacTBOp MONSIPHOW KOHLEHTpAUMEeW SKBMBANEHTA BELLECTBA
4 monb/am3 (4 N): 276 cm3 a30THOII KMCTIOTBI pa3baBnsoT BOAOI 40 1 AMS.

AMMOHWIT poaaHucTblii no FOCT 27067, pacTBOp MacCoBOIi KOHLIEHTpaLmeit 250 r/aM3 unu kanuii poaa-
HUCTbIl no FTOCT 4139, pacTBOp MaccoBoi KOHLEHTpaLmei 300 r/am3.

Okeung xenesa (lll) no 11.3.2, BbicyweHHbi npu Temneparype or 105 °C o 110 °C g0 NOCTOSAHHOM
Macehbl.

11.4.3 NMoaroroBka kK aHanU3y

11.4.3.1 TpurotoBneHuMe CTaHAAPTHLIX, FPAAYMPOBOYHLIX U XOJIOCTOrO PACTBOPOB BbIMOSHSIIOT MO
11.3.3.1.

11.4.3.2 MocTpoeHne rpagympoBOYHOrO rpadumka

B nsiTb MEpHbIX KonG BMecTMMOCTbIo 100 cM® nomelyaior 1,0; 2,5; 5,0; 10 n 15 om3 pacteopa B, uto
cootsetcreyeT 0,02; 0,05; 0,10; 0,20 n 0,30 mr okcuaa xenesa (lll), a 3atem 4o6aBNAIOT COOTBETCTBEHHO 24,
22; 20; 15 1 10 cM3 xonocToro pacTeopa, npurotoeneHHoro no 11.3.3.1. B kon6bl go6aensior no 10 cm3 pac-
TBOpPA a30THOII kuonoTbl U 10 cm3 pacTBOpa poAaHMaa aMMOHWS UMK Kanusi, pa3baBnsaioT 40 METKU BOAOI 1
TLWATENBLHO NEPEeMELLMBAIOT. YUNTLIBASA HEAOCTATOUHYIO CTOMKOCTb POAAHUCTOrO XKenesa, pacTBopbl poTome-
TPUPYIOT HENOCPEA CTBEHHO NOCINE UX NPUTOTOBINEHUS, UCMONb3YA CUHUIA CBETOUILTP C 00NacTbio CBETONPO-
nyckaHusi npu AnuHe BosHbl 420—450 HM B KIOBETE C TOSLMHOM nornowjaioLero ¢noa 10 mm.

Mo nony4YeHHbIM pesynsratam U3MepeHuit ONTUYECKOI MITOTHOCTU M M3BECTHOM Macce okeuaa xkenesa (I1l)
B (DOTOMETPUPYEMBIX OOBEMAX CTPOSAT rpasyMpPOBOYHEI rpadMK UNM COCTABMSIOT IPasyMpPOBOYHOE YPaBHEHUE.

Mpu Mcnonb3oBaHUM rPagyMpOBOYHLIX PACTBOPOB, NMPUIOTOBMREHHbIX U3 OCO CbipbeBON CMECU no
9.4.3.1, NS NOCTPOEHMS rPagyMpPOBOYHOTO rpadhuka OTBUPALIOT B MEPHbIE KONObl BMECTUMOCTbIO 100 cm3 no
25 cm3 KaOoro rpagyMpoBOYHONO PacTBOPa.
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[ns pacwmpeHus guanasoHa onpeaensemblx cogepxkaHuii okeuga xenesa (lll) ana nepsoro pacreopa
NCMONb3YIOT anMKBOTHYIO YacTb 10 cm3, a Ana rpaayMpoBOYHOrO pacTeopa, coaepxatuero 0,15 r o6pasua,
anuKBOTHYIO YacTb 50 cM3. Bo Bce konbbl no6asnsioT no 10 cm3 pacTBOpa a30THOI KMCMOTLI. JanbHeiiluue
ornepauuu BbINOMHAOT aHANOrMYHO U3MOXEHHOMY BbilLe AN rPagyupOBOYHLIX PACTBOPOB, NPUrOTOBEHHLIX
u3 pacreopa b.

11.4.4 NMpoBegeHue aHanusa

[ins onpeaenexus MaccoBoit aonu okcuga xenesa (Il) B Mepryto konby BMecTUMocTbio 100 cm3 oT6u-
patoT 25 cM3 aHanuanpyemMoro pacTeopa, NPUroTOBIEHHOTO No 9.4.4, 1 Aanee NOCTYNaloT Tak Xe, KaK ykasaHo
B11.4.3.2.

11.4.5 ObpaboTka pesynsratos — no 11.3.5.

11.5 POTOKONOPUMETPUYECKMIA METO, OnpeaerieHns ¢ OPTOPEeHAHTPONMHOM NPU MacCOBOW
pone okcuaa xene3sa (lll) ao 3,0 %

11.5.1 CywHoCTb MeTOOa

Merog OCHOBaH Ha MpeaBapuTENIbHOM BOCCTAHOBIIEHUM TPEXBATNEHTHOIO Xernesa rmapoxnopuaom rv-
ApoKcunaMuHa u o6pa3oBaHNM ABYXBANMEHTHbIMW MOHAMM Xene3a ¢ OpTOPEHAHTPOSIMHOM OpaHXKeBO-Kpac-
HOro Komnnekca.

11.5.2 Annapartypa v peakTuBbl

Becbl nabopaTopHble 00LLero HagHayYeHus no 4.3.

Meyb MydhenbHas.

DOTOINEKTPOKONIOPUMETP KOHLIEHTPALMOHHbIA.

Mapokcunammna ruapoxnopua no MOCT 5456, pacTBop MaccoBoit KOHLeHTpaumeit 100 r/amS.

Kucnota ykcycHasa no FOCT 61 u pacteop 1:1.

OprodeHanTponmH (1,10-cbeHanTponut): 1,0 r oprocbeHaHTponuHa pactsopsior B 100 cm® pacteopa
YKCYCHOW KMCNoTbl 1:1.

AmMmunak BogHbin no MOCT 3760.

YHuBepcanbHas nHankatopHasa 6ymara no AeiCTBYIOLEMY HA TEPPUTOPUN rOCYAapPCTBA HOPMATUBHOMY
nokymeHTy!).

Harpuii ykcycHokucTbIli 3-Bofmblii no FOCT 199, pacTeop MaccoBoil KoHLeHTpaumen 500 r/am3
(nanee — BydepHbIi pacTeop).

Okeua xenesa (1) no 11.3.2, BuiCyLweHHbIM npy Temnepatype ot 105 °C ao 110 °C g0 NOCTOSIHHON MACChl.

Cwmecb Ana cnnasnexus no 9.4.2.

11.5.3 MoaroroBka K aHanu3y

11.5.3.1 lpurotoBneHne craHaapTHbIX, rPagyMPOBOYHbLIX M XOJIOCTOIO PACTBOPOB BbINOMHAIOT MO
11.3.3.1.

11.5.3.2 MNocTpoeHune rpagympoBOYHOIO rpacduka

B nAaTb MepHbIX KONG BMECTUMOCTbIO 50 cm3 npunueaiot 1; 2,5; 5; 10; 15 cm3 pacteopa b, uto cooTBeT-
creyet 0,02; 0,05; 0,10; 0,20 u 0,30 mr okcupa xene3sa (lll).

MoouepeaHo BO Bce KONGLI 4OGABNSIOT COOTBETCTBEHHO 24; 22; 20; 15 1 10 cM3 X0NOCTOro pacTeopa u
no 2 cm® pacTeopa rMMAPOXNOPUAA MAPOKCUNAMUHA.

3arem npunusaiot OydepHblii pacTBop A0 yctaHoBnenusi pH 3,5 (no yHuBepcanbHOW WHAUKATOPHOM
Gymare).

Onsa onpeaenenns obbvema BycdepHOro pacreopa, KoTopbiit He06xoauMo A06aBUTL B rpaAyUPOBOYHbIE
pacTBOpbI, OTOMPAIOT anNUKBOTHYIO YacTb pacTBopa b o6bemom 10 cm3 u fo6aBnAIoT K Heii BydepHblit pac-
TBOP B KONM4YECTBE, HEOOX0aAMMOM Arnist nonyveHus Tpebyemoro pH. [na anukBoTHbIx Yacten 1;2,5; 5u 15 cm3
pactBopa b Heo6xoaumoe konuuecTBo BydepHOro pacTeopa onpeaensitoT NponopLUMOHarnbHbIM PacyeToM.

Janee B kaxayto konby npunmeaioT no 5 cm3 pacTeopa OpToPEHAHTPONMHA, A0BOAAT A0 METKMU BOAOH, Ne-
pemeLmBaloT U Yepes 5 MUH U3MEpPSIOT ONTUYECKYIO NMITOTHOCTL PACTBOPOB, UCTONL3YA CUHWUIA CBETOMUILTP C 00-
NacTbio CBETONPONYCKAHUA NPpu AnnHe BonHbl 400—500 HM B KIOBETE C TOMLWMHON nomouwaiowero cnos 10 mm.

o nony4yeHHbIM pesynsraram U3MepeHut ONTUYECKOM MITOTHOCTU U M3BECTHOIN Macce okeuaa xenesa (lI)
B (hOTOMETPUPYEMbIX 06BEMAX CTPOSAT FPagyMpPOBOYHbIN rpadMK UM COCTAaBISAIOT FPagyUPOBOYHOE YpPaBHEHME.

11.5.4 NposBepeHne aHanusa

Jins onpegenexus MaccoBoii Aonu okeuaa xenesa (Ill) B MepHyto konby BMECTUMOCTbIO 50 cm3 oT6upa-
10T 25 cM3 aHaNM3MPyeMOoro pacTBopa, NPUroTOBNEHHOTO No 9.4.4, nobasnsioT 2 M3 pacTBopa rMAPOXNOpPUaAa
rmapokcunamMmHa u ganee NoCTynator Tak Xe, Kak yka3aHo B 11.5.3.2.

1) B Poccuiickoit ®enepauum aeiicteyet TY 6-09-1181—89 «byMara UHAWKATOPHAs YHUBepcanbHas ANs onpeje-
nexuna PH 1-10 u 7-14».
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Mpu onpeaeneHnn maccoBon fonu okcuaa xenesa (lll) B 6enom noptnaHauemeHTe HaBecky obpasua
Maccoit 0,5 r CnnaBnAoT ¢ 2 I CMEecK ANA CNnasneHus:, nnas pacTeopsioT B 30—40 cm® pacTBopa CONsHOV
KMCROTbI 1:3, NEPEBOAAT B MEPHYIO kKONBy BMECTUMOCTLIO 100 cm3. PacTBop Ans (hOTOMETPUPOBAHUS TOTOBAT
3 anUKBOTHOM YacTh 25—50 cM3 1 M3MEPSIOT €ro ONTUYECKYIO MIIOTHOCTb KaK U3NOXEeHo B 11.5.3.2.

11.5.5 O6paboTka pesynsratos — no 11.3.5.

11.6 MepmaHraHaTHbIW MeTOA OnpeaesieHns Npu maccoBou aone okcuaa xenesa (ll) oo 10,0 %

11.6.1 CywHoOCTb MeTOAA

MeTtoa OCHOBAH Ha KUCIMOTHOM pa3noXeHuu Nnpobbl B TOKE YITNEKUCIONO rasa u nocneayoLwem TuTpoBa-
HUK okcuaa xenesa (Il) nepmaHraHaTom Kanus.

11.6.2 AnnapaTtypa v peakTuBbl

Becbl nabopatopHble 06LIero HasHa4eHus no 4.3.

Kucnota cepHas no FOCT 4204 u pacteop 1:4.

Kanui mapraHuosokucnbiin no FOCT 20490 unu cTaHfapT-TUTP, PacTBOP MOMSPHON KOHLUEHTpauuen
BeLyecTea-skeuBanenta 0,1 monb/ame (0,1 N).

Hatpwuii yrnekucnbii no FOCT 83, nnasneHbii: cogy NoMeLLaloT B NAATUHOBYIO YALLKY UIN TUFesb U Bbl-
AepXuBaloT B MydenbHo neym 5—=8 mMuH npu temneparype ot 850 °C go 900 °C, oxnaxaator, pasbuBator Ha
KYCOYKM, XPaHAT B 3aKpbITOM Blokce.

Kucnora consiHas no MOCT 3118.

Kucnota cropucrosogopoaHas no FOCT 10484.

Yrnekucnblil ra3: nony4atot B annaparte Kunna geicreuem pacrBopa COMsiHOM KUCHOTbI HA MPaMOpPHYIO
KPOLLKY MM UCNOMb3YIOT YINEKUCbI ra3 u3 6annowa.

KnanaH ByH3eHa: u3rotToBnsOT U3 OTpe3ka TONCTOCTEHHON Pe3nMHOBOM TPybOku anuHon 50 mm. OauH
KOHeL, TpyOKku NiOTHO 3aKpbIBaIOT PE3NMHOBON NPOGKO, NGO 3anMBaloT PE3UHOBLIM KrieeMm. [Ipyroi KoHel Ha-
[OeBaloT Ha CTEKNAHHYI0 TpyOKy. JleaBnem BpuTBbI BAONL Pe3MHOBOI TPYOKU AenaloT npope3b (Lenb) ANMHON
15—20 mm.

11.6.3 MpoBeaeHue aHanusa

11.6.3.1 B koHuYeckylo konby BmecTumMocTbio 250—500 cm3 npunusatotr 100 cm3 pacTBOpa cepHoi
KWCIOTbI, 3aKpbiBatoT Konby NpoOkoW ¢ ABYMSA OTBEPCTUAMM, B KOTOPbIE BCTaBNEHbl CTEKNAHHbIE TPYOKU, CO-
THyTble noA npsmMbiM yrinom. OgHa us Tpybok (no xoay rasa) 4OXOAUT A0 AHA KONObI, BTOPasi KOHYAEeTCA Noj,
npobkon. AnuHHyto TPyOKY NpMCOeauHSAIOT K annaparty Kunna ¢ yrnekucnbim ra3oM, OTKpbIBAIOT KpaH U nNpo-
MyCKaloT YrNekncnbli ra3 3—>5 MuH.

Mpu oTcytcTBMM annapata Kunna B KOHUYECKYHO KONBY C pacTBOPOM CEPHOM KMCAOTbI NOMELLAIOT He-
CKOJIbKO KYCOYKOB NNaBeHON Coabl U 3aKpbiBatOT konby peamHoBoi npobkoi ¢ knanaHom ByH3eHa.

3arem, He3aBUCUMO OT cnocoba Nony4YeHnUs YrnekMCroro rasa, NPMOTKpbIB NPoOKy, BLICTPO nNomeLlatoT
B KOMNOY HaBECKY CBEXEU3MENBYEHHOTO KIIMHKEPA UK ueMeHTa maccoi 1,0—1,5 r B kanbke unu nanmpocHO
Oymare, He npekpaLuas Toka rasa. Cogepxunmoe konbbl KUNATAT 15 MUH, Nponyckas BCe BPeMsl TOK YITIeKUCHo-
ro rasa. 3arem konby CHUMAIOT C NAUTKU, OXNaXAAIOT, NOCNEe Yero 0TCOeAUHSIIOT oT npubopa Kunna, npubas-
nAT B konby 100 cM3 CBEXEMPOKUNAYEHHO M OXNAXKIEHHON 40 KOMHATHOM TEMMepaTypbl BOAbl U TUTPYIOT
0,1 N pacTBOpOM MapraHUOBOKUCIOrO Kanus 40 PO30BOI OKpacku, He ucdesaiowen B TeueHne 20—30 c.

11.6.3.2 Matepuansl, He pacTBOPAIOLLMECS B CEPHON KucroTe 6e3 ocTaTka, pasnarailT B cMecu hropu-
CTOBOZOPOAHON U CEPHON KUCIIOT.

Hagecky csexxeunsmens4eHHoro marepuana maccon 0,5—1,0 r nomewaor B 60nbLUIOA NNAaTUHOBbLIN TH-
renb, CMauMBaloT BOAOIA, NpubasnsioT 10 cM3 pacTBopa CEPHON KUCTOThI, AOMUBAIOT [0 MOMOBUHLI 06bEMa
TUINA rOPAYYI0 CBEXEMNPOKUNAYEHYIO BOAY, 3aKPbIBAIOT TUTENb KPLILLUKOM C OTBEPCTUEM, B KOTOPOE BCTaBNEHA
cTeknsHHasA TpyOka ot annaparta Kunna, nponyckatoT yrnekucnbliii ra3. Turenb HarpeBaioT Ha necyaHom 6auxe,
NponycKas Yrmekucnblii ra3 40 Havana KUMNeHUs XMAKOCTM. 3aTeM npekpallaloT nojgadvy yrriekucrnoro rasa
(oTcoeauHsIIOT OT NpMBOpPa), CHUMAIOT KPbILLKY C OTBEPCTMEM W BLICTPO NpubaBnsioT 7 cM3 hTOpUCTOBOAO-
POAHON KUCAOThI.

Turenb MMAOTHO 3aKPLIBAKOT KPbILLIKOW 63 OTBEPCTUA U OCTOPOXKHO HArpeBaloT A0 NosiBreHusi 6enbix
napoB, NOCNE Yero COAEePXKUMOE B TUrne KUnATaT 10 MUH.

3atem Turenb NEPEHOCAT B CTAKaH BMECTUMOCTbIO 400—500 cm3, npubasnsior 150 cm® cBexenpoku-
MAYEHON U OXNaX/EHHOR A0 KOMHATHON TemMnepaTypbl BOAbl, 5 cM3 CEpHOI KMCMOTbI U BLICTPO TUTPYIOT, KaK
onucaHo B 11.6.3.1.
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11.6.4 O6paboTka pe3ynsraToB
Maccosyto aomio okcuaa xenesa (I1) Xgoq, %, BbMUCAAIOT NO hopmyre

V-0,007184-100
- m

rae V — 06bem pacTeopa MapraHLIOBOKUCIIOTO Kanusl, NOLUEALLMIA HAa TUTPOBaHUe, CMS;
0,007184 — konuuyectBO okcuaa xenesa (ll), coorsercrayiowee 1 cm3 TouHo 0,1 N pacTBopa MapraHLo-
BOKMCIOIO Kanus, r;
m — Macca HaBeCku npoobl, I.

Xreo = (30)

12 OnpeneneHue okcuaa antoMUHUA

12.1 CraHpgapTHOoe cpefHekBagpaTu4eckoe OTKNOHEHWE MOBTOPAEMOCTU M pacxoXaeHue mexay pe-
3ynsTatamy napannenbHbiX ONPeAeneHnii He A0MKHbI NPEBLILLATL 3HAYEHNIT COOTBETCTBEHHO G, U I, YKa3aH-
HbIX B Tabnuue 7.

Tabnuya 7 B npoueHTax
MaccoBas gons okcuaa antoMUMHUA (o r

o 1 BKnoM. +0,05 0,07
Cs.1 oo 3 » 0,10 0,15
» 3 » 7 » +0,15 0,20
» 7 » 20 » +0,20 0,30
» 20» 70 » +0,30 0,40
» 70 10,40 0,50

12.2 O6bEMHbIN KOMNNEKCOHOMETPUYECKUI MeTOA

12.2.1 CywHOCTb MeToaa

Metoa ocHoBaH Ha fobaBneHun 3aBegoMOro usbbiTka pacTBopa TpunoHa b B pacTeop nocne onpeae-
neHus okcuga xenesa no 11.2.4 ¢ uenbto 06pazoBaHus npu pH 2—3 KOMNNEKCHOTO CoeauHeHUa TpunoHa b
C anMWHUEM W MOCNeayLemM TUTPOBAHUM HE NpOpearMpoBaBLIEro ¢ anioMuHUeM TpunoHa B pactsopom
xnopuga >kenesa npu pH 4,8—5,0.

MpucyTcTByIOLIME B pacTBOPE NOCMEe ONpeAeneHus OKCMAa Xernesa TPUoHar Xenesa, He paspyLiaio-
wuica npu pH pacrteopa 4,8—5,0, a Takke MOHbI KPEMHUSA, KanbLus, MarHus, Cepbl HE NPENATCTBYIOT OnNpe-
[EeneHnto okcuga anioMuUHuS.

12.2.2 Annapartypa 1 peakTuBbl

Becbl nabopartopHble 06Lero HasHaveHus no 4.3.

Meyb MypenbHas.

Kucnota congHasa no NOCT 3118 u pacteop 1:3.

Kucnota asotHasa no FOCT 4461.

Ammuak BogHbin no NOCT 3760, pacteop 1:1,5.

Tpunon B no MOCT 10652, pacTBOp MONSPHOI KOHLEHTpaumeii 0,05 monb/am® (0,05 M): roToBAT no
10.2.2.

Kncnota cynbdocanuuyunosas 2-sogHas no FOCT 4478.

CynbocanMumnosbli nHaukaTop no 11.2.2.

Hatpusa rugpokeug no MOCT 4328 unu kanua rugpokens no NOCT 24363, paCTBOP MaccOBOW KOHLEH-
Tpaumeii 200 r/am3.

Kucnota ykcycHas no FOCT 61, neasHas unu MaccoBoii KoHUeHTpaLmeii 800 r/ams.

Hatpuii ykcycHokucnblii 3-BoaHbii no FOCT 199 unu 6e3BoaHblii (NNaBneHbIi).

Cwmecb Anga cnnaenexusa no 9.4.2.

YKeneso Tpexxnopuctoe 6-sogHoe no FOCT 4147 unu xxenezoaMMOHUIHbIE KBACLbl, PACTBOP MAcCOBON
KOHueHTpauuen 0,05 mMonb/am3 (0,05 M) no 11.2.2.

KBacubl antomokanuesslie no FOCT 4329, pacTBOp MOMNSPHOI KOHUeHTpaumeii 0,05 monb/amS (0,05 M):
16 1 kBacLoB pacTBopsloT B 300 cM3 BOAbI, PUNLTPYIOT PACTBOP B MEPHYI konby BMECTUMOCTbIO 1 AMS,
006aBnAT 9 cM3 CONAHONM KMCMOTbI, pa3baBnAoT BOAOH 40 METKM, NepeMELLNBAIOT.
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AuetaTHbIin BydbepHeli pactBop no MOCT 4919.2 ¢ pH 4,8—5,0: 165 r nnaBneHoro ykCyCHOKMCIOro Ha-
Tpua unu 270 r HATPUS YKCYCHOKUCIONO 3-BOAHOTO pacTBopsitoT B 300—400 cM3 BoAbI, DUNLTPYIOT B MEPHYIO
konby BMecTuMocTbio 1 AM3, noBasnsoT 60 cM3 neaaHoit unn 75 cM3 YKCYCHOII KNCNOTbI MaCcCOBOI KOHLEH-
Tpaumeit 800 r/am3 u gonusatot Ao 1 AmS BoAoii.

CnnpT 3TUNOBLIN PeKTUUKOBAHHLIN TexHuYeckun no MOCT 18300.

MeTunoBbli KpacHbIn (MHAUKATOP) No 8.2.2, CMMPTOBOW PaAcTBOP MacCOBOW KOHLUEHTpauuen 2 rigme B
3TUNOBOM CrMpTe.

12.2.3 MoaroToBKa K aHanu3y

12.2.3.1 YcraHoeka Tutpa (0,05 M) pacreopa anomoKkanuesbIX KBACLIOB B pacHeTe Ha OKCUA antoMUHUSA

Mo 25 cm® pacTBopa anioMOKanMeBLIX KBaCLIOB MOMELLAIOT B TPK CTakaHa BMECTMMOCTBIO 150 cm3, pas-
6aBnsioT BoLoM A0 06bema 100 cm®, 106aBNSIOT ABE-TPW Kanmu pacTeopa METUIIOBOTO KPacHOro u AByKparTHo
ocaXKaarT rMapoKcUa antoMUHUA, NPUNUBAas NpU NepemMeLLnBaHMu PacTBOp aMMuaka 40 nepexoaa OKpacku
pactBopa OT KPaCHOM K XKENTOW.

BbinaeLumin ocagok ouneTpytoT U npokanueatoT npu Temneparype 1100 °C 0 NOCTOAHHOW MacChbl.

TuUTp pacTBOpa anioMOKaN1eBbIX KBACLIOB B PACUETE HA OKCUA amiOMUHNSA 3, /M3, BEIYMCIAIOT N0 opMyne

Mey
) 25 31)
rae me, — cpeaHee apudMeTUYecKoe 3Ha4YeHe Macchl NPOKanNeHHoro ocaaka okcuaa antoMuHus, T;
25 — 06beM anuKBOTHON YacTH pacTBOpPa anioMOKanMeBkIX KBAcLOB, CMS.

12.2.3.2 YcraHoBka Tutpa (0,05 M) pactBopa TpunoHa b no okcuay anommHus

MpeaBapuTentHO yCTaHaBNMBAIOT COOTHOLWEHMe obbemos 0,05 M pacrtsopa Tpunosa b u 0,05 M pac-
TBOpa TPEXXIIOPUCTOTO XKenesa, CoAePKaLLux SKBUBANEHTHbIE KONMMYECTBA PeareHToB. [ins SToro NpunueatoT
13 BIOPETKM B TPM KOHNYECKME KONDObI BMECTUMOCTbI0 250—300 cm3 no 10 cm3 pacreopa Tpunoxa B, pas6as-
nsoT BoAon ao o6bema 100 cm3, nobasnsior 10 cm® aueratHoro 6ydepHoro pacTeopa, WeCTb-CeMb Kanenb
cynbocanMuUnoBOro MHAMKATOPA U TUTPYIOT PACTBOPOM TPEXXITOPUCTOrO Xenesa A0 NOABMEHUS 30N0TUCTO-
OPaHXXeBoi OKpacku, He ucyesatoLlein B TeYeHue 1 MuH.

KoadhdpuumeHT, BoipaxkatoLmii 06beMHOE COOTHOLLEHUE MEXAY KOHLEHTPaLUMsSMK pacTBOPOB TPUnoHa b
N TPEXXINOPUCTOrO Xenesa, K, BbIMUCHAIOT No hopMyne

K= \1—0 32
cp
rae Vg, — cpeaHee apudmeTnieckoe 3HavueHue 06bEMOB pacTBopa TPEXXIIOPUCTONO Xenesa, NoLeLLMX Ha
TuTpoBanme 10 cm3 pacTeopa TpunoHna b, cm3.

Tutp 0,05 M pacreopa TpusnioHa b aona onpeaeneHna okcuaa aniOMUHUA YCTAHABNUBAIOT Crneaylowmum
o6pasom. B Tpu KoHuueckue konbbl BMECTUMOCTbIO 250—300 cM3 npunusaiot U3 Giopetkn no 20 cm3 Tu-
TPOBAHHOIO pacTBOpa anioMOKaNMEeBbIX KBACLIOB, pa3baBnaloT Boaoii Ao o6bema 100 cm3, HeiiTpanuayiot
pacTBOpOM amMmuaka 40 nepexofa OKpacku MHAUKATOPHON Gymaru KOHro B KpacHbIi. 3aTteM no Kannsim J1o-
6aBnsioT pacTBOp CONSHOW KUCMOThI 10 M3MEHEHUS LIBETA UHAUKATOPHON ByMaru KOHro B CUPEHEBYIO U eLlie
BOCEMb—/1ECATH Kanenb U3bbITKa TOi ke KUCroTel. K nonyyenHomy pacteopy no6asnsior 25 cMS pacTteopa
Tpunona b, Harpesalot 40 kunenns, npubaensior 10 cm® auetatHoro GydepHoro pacTBopa, LWeCTb-CEMb Ka-
nenb CynbocanuuunoBOro MHAMKaToOpa, OXNaXkaatorT A0 KOMHATHOM TeMnepartypbl U TUTPYIOT PacTBOPOM
XJIOPUCTOTO XKernes3a f10 NOSIBIIEHUs 30J71I0TUCTO-0PaHXXEeBOW OKPaCKu, yCTOWUUBOM B TeYEHUE 1 MUH.

Tutp 0,05 M pacteopa TpunoHa b no okcuay anioMmHus TA,203, r/cm3, BeIMMCASIIOT No chopmyne

20-5

TaLo, = 25_—chp‘ (33)

rae 20 — 06beM TUTPOBAHHOTO PacTBOPa aniOMOKANWUEBbIX KBACLIOB, CMS;
25 — o6bem 0,05 M pacreopa TpunoHa b, 3apaHee go6aBneHHbI K TUTPOBAHHOMY PacTBOPY antoMokKa-
NUeBbIX KBaCLIOB, CMS;
— cpegHee apudmMeTudeckoe 3Ha4YeHne oobema pacTeopa TPEXXITIOPUCTOrO Xenesa, NoweaLero Ha
obpaTHoe TUTpoBaHue, cM3.
12.2.4 MposegeHue aHanusa
K pactBopy aHanu3aupyemovi npoObl nocne onpeaenexdusa okcuaa xenesa (l1l) no 11.2.4 goGaensaior Ta-
koe konuuectso 0,05 M pacrBopa TpunoHa B, uToObl XBaTMNO Ha NOMHOE CBSA3bIBAHWE NPeANnosnaraemoro

Vep
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KONMYecTBa OKCUAA anioOMUHUS B KOMMNAEKC M OCTancst u3BbITok okono 10 cm3. KonuuectBo 4oBasnsiemoro
pactsopa TpunoHa b C, cM3, BLIMUCAAIOT MO chopMyrne

m- X0,

= ——22-410, (34)
Ta,0, 100

rae m — macca HaBecku npobbl, T;
X' a0, — NPeAnonaraemasi Maccosas A0 OKCUAA aniOMUHKS B MaTtepuasne npoodbl, %;
10 — u3bwiTok pacteopa 0,05 M Tpunona B, cm3.

Mocne pobaBneHuns pactsopa TpunoHa b aHanuaupyemblii pacTBOp HArpeBatoT U 4OBOAAT A0 KUNEHUS,
npuGaensiot 10 cm3 auetatHoro 6ychepHOro pacTBopa, OXNaXAIoT 10 KOMHATHOI TeMnepaTypbl U TUTPYIOT
pacTBOPOM TPEXXITOPUCTOrO Xene3a A0 NOSIBNEHUS 3010TUCTO-OPAHXXEBOTO OKPALLMBAHUA, HE UCYE3AIOLLETO
B Te4eHne 1 MuH.

MpuMmeyaHue —B marepuanax, He cofepXKaLlux OKCUZ, Xernesa, oKCua antoMUHUS oNpeaenaeTca U3 oTaenb-
HoOW HaBecku Maccoii 0,05—0,20 r B 3aBUCUMOCTHM OT KOHLIEHTPALMK UIM U3 alnMKBOTHOMW YacTu (uneTpata nocne ortge-

NeHna okeuaa KpemHus xenatuHoM no 9.3.3. Paspeluaetcs Takke onpeAensTe OKCUALI Xernesa U antoMUHWUA, NCNoNb3ys
0CcafoK rMapoKCcUA0B, NONyYeHHbIA No 9.2.3 nocrne ero pacTBOPEHUsi B CONMAHOW KUcnoTe.

12.2.5 O6bpaboTtka pe3ynsrartoB
Maccosylo JonI0 OKCMAa anioMUHUSA XA|203, %, BblYUCHAIOT NO hopMyne

(C—KV)-Ta,0, -10
m

rae V — o6bemM pacTBopa TPEXXNOPUCTOro Xenesa, noweALnii Ha 06paTHoe TUTPOBaHNE, CMS;
m — mMacca HaBecku npoosl, T;
XTioz — MaccoBas 40N okcuaa TutaHa B npobe, onpeaeneHHas no pasaeny 13, %.

0
Xp,0, = ~0,638- X0, (35)

12.3 Mpamoi oTOKONOPUMETPUIECKUI MeTOA

12.3.1 CywiHOCTb MeTOoAAa

Metoa ocHoBaH Ha 06pa30BaHUM OKPALLEHHOTO B KPACHbIN LIBET KOMMAEKCHOTO COEAUHEHUSI MOHA arnio-
MUWHUA C anioMUHOHOM npu pH pacreopa 4,5—4,8.

12.3.2 Annapartypa u peakTuBbl

Becbl nabopatopHble 06Lero Ha3HayeHusi no 4.3.

Meyb MydenbHas.

®OTOINEKTPOKONOPUMETP KOHLIEHTPALMOHHBIN.

pH-meTp unm noHomep.

HaTpuin ykcycHokucnbiin 3-sogHbiii no TOCT 199 unu 6e3B0AHbIN NO AEUCTBYIOLLEMY Ha TEPPUTOpPUU
rocyaapcTea HopMaTuBHOMy AokymeHTy).

Hatpus ruapokeua no FOCT 4328, pacTBop Maccosoii KoHUeHTpaumen 10 r/am3.

Kucnora ykcycHas no FOCT 61, negsHas.

Kucnota ackopBuHOBasi NULLEBAs, PACTBOP MACCOBOW KOHLEHTpaumeii 2 r/am3: 0,2 T KCHOTbl pacTBo-
psioT B8 100 cm3 Boabl. PacTeop rogeH 2-3 cyT.

AnNIOMUHOH (aMMOHMIAHAA COMb aypUHTPMKapOOHOBON KUCMOTbI), pACTBOP MAacCOBOW KOHLEHTpauuen
1 r/am3: 1 r anoMmuHoHa pacTeopsioT B 100 cM3 BOABI C MOCNEAYIOWMM pa3BeaeHnem 8oaoi ao 1 ams. Pac-
TBOP TLIATENbLHO NEPEMELLMBAIOT, BbIAEPXMUBAIOT B Te4eHUe 4-5 CyT B TEMHOM MECTe, XpaHAT B COcyae M3
TEMHOIO CTekna.

AuetatHbiin OycepHbii pactBop no MOCT 4919.2 ¢ pH 5,2-5,3: 100 r HaTpusi yKCyCHOKMcRoro 6e3Bo-
JHOro unm 166 r 3-BogHOro pacteopsiiot B 300 cm® BoAbl, hUNLTPYIOT 1 pa3basnsior Boaoil 4o 950 cm3, ao-
6aBnaoT 15 cM3 NeasHoON YKCYCHON KUGMOThI, NepeMeLLMBAIoT U NposepsioT pH pacTBopa Ha MOHOMEpe unu
pH-meTpe; npu 3HayeHum pH meHee 5,2 noGaBnsaI0T NO Kannsam pacTBop ruapokcuaa Hatpus, npu pH 6onee
5,3 — HECKONbKO Kanersib YKCYCHOM KUCIOThI.

12.3.3 MNoagroTroBKa K aHanusy

12.3.3.1 MpurotoBneHue rpagympoBOYHbIX PAaCTBOPOB

Mcnonb3ylotr rpagyMpoBOYHbIE PacTBOPbLI, NPUroTOBNEHHbIe Mo 9.4.3.1, npuHaB HaBecky OCO maccon
0,15 r 3a OCHOBHYIO M PacCYMTbLIBAIOT OTHOCUTENBHO HEE MACCOBYIO IOMI0 OKCUAA aniOMUMHUSA B NPOLIEHTaX BO
BCEX OCTanbHbIX HABECKAX.

1) B Poccuiickoin Geepaumm eiicteyet TY 6-09-246—84 «HaTpmii yKCyCHOKUCTBIN NaBReHbIiA. HaTpuii aLieTaT UicTbiity.
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12.3.3.2 MocTpoeHune rpagynpoBOYHOro rpacumka

B nsiTb MEPHbIX KONG BMECTUMOCTLIO 50 CM3 NpUnMBAIOT COOTBETCTBEHHO NO 5 cMS KaXaoro rpaaynpo-
BOYHOrO pacTsopa, ao6asnsior no 1 cm3 pacTeopa ackopBUHOBOI KMCNOTLI U N0 5 cMS pacTBOpa aniOMUHOHA,
satem no6asnaiot no 10 cm3 auetaTHoro GychepHOro pacTeopa, pasdasnAT 40 METKN BOAOW, NEpeMeLLNBa-
10T 1 nocne 15 MUH BbICTanBaHus HOTOMETPUPYIOT PacTBOPbLI OTHOCUTENLHO AUCTUINIMPOBAHHON BOAbI, UC-
nonb3ys 3eneHblit CBETOPUNLTP C MAKCUMYMOM CBETOMNPOMNYCKaHUA Npu AnmHe BonHbl 530—536 HM 1 KIOBETY
C TONWMHOM nornowatowero cros 10 Mm.

Mo nony4YeHHbIM pe3ynsTataM U3MEPEHUS ONTUYECKOW MMOTHOCTWM UM M3BECTHOM Macce OKkcuaa anio-
MUHUA B (DOTOMETPUPYEMBIX 0ObEMax CTPOST rpasyMpOBOYHbINA rpacuk UnmM COCTaBnAlT rpagyupoBOYHOE
ypaBHeHueE.

12.3.4 NMpoBeaeHue aHanusa

[Ons onpeaeneHns mMaccoBoi JONN OKCMAA aniOMUHWA B ABE MEpHble KONBbl BMECTUMOCTbIO 50 cm3
oTBMpaloT: B 0AHY — 5 cM3 aHanuaupyemoro pacTsopa, NpUroToBHEHHOro 1o 9.4.4; B apyryto — 5 cm® rpagy-
MPOBOYHOrO pacTeopa, NPUroToBrneHHOro no 12.3.3.1, 6nM3koro No MaccoBOW A0Ne dNIEMEHTa K aHanuaupye-
Moii npo6e. 3atem B 06e konbkl npunuearoT no 1 cm3 pacTBopa ackopBUHOBOI KMCMOTHI M O 5 cm® pacTeopa
anioMuHoHa. fJansHenwme onepauun — no 12.3.3.2.

C uenblo CTPOroro COXpaHeHUs KUCMOTHOCTU POTOMETPUPYEMbIX PACTBOPOB B CIy4ae U3MEHEHUSA yCo-
BMI (DOTOMETPUPOBAHUSA aHANU3UPYEMbIX PACTBOPOB MO CPABHEHUIO C YCIIOBUSAMM FPaayupoBaHus NpOBOAAT
cnegyloLme onepauyuu:

- NPU YMEHbLUEHUN pa3sBeeHWa aHanu3upyeMmoro pacTteopa YMEHbLUAOT MPOonopUuoHanbHO Konude-
CTBO pacTBOpa COMSAHOMN KMCMOThI, UCMOMNb3YEMON ANs PaCTBOPEHMSA CrnaBneHHow no 9.4.4 HaBeCku nNpoobl;

- IPY YMEHbLUEHUN anuMKBOTHOW YaCTU aHanNM3nMPyemMoro pactsopa, NpUroToBNEHHOro no 9.4.4, socnon-
HAIOT ee A0 06bema 5 cM3 XONoCThIM PacTBOPOM, MPUFOTOBNEHHBIM No 10.3.3.1;

- NPV yBENUYEHNN arnmMKBOTHON YacTU aHanNM3Mpyemoro pacTeopa 4acTb pacTBopa, NPeBbILLALLYIO 06b-
eM 5 oM, HeliTpanusyIoT OTAENLHO TUTPOBAHMEM PaCTBOPOM FMAPOKGUAA HATPHUSA W NOLLEALLEE HA HeHTpanu-
3aUMI0 KONMMYECTBO pacTBOPa rMapoKcuga HaTtpusa 4o6aBnsaioT kK 0TOGPaHHON anUKBOTHON YacTu aHanuaupye-
MOrO pacTeopa npu NPOBEAEHUN aHaNKU3a;

- NpY NPOBEAEHNN aHaNN3a >Xene3ocoaepXKalmx matepuanos (MMPUTHLIE Orapku, Xxenesocoaepxawume
LUFIaKK, 3011bl, U3BECTHAKOBO-0rapo4HbI€ CbipbEBbIE CMECU U T.N.), A€ MaccoBas 40N OKCUAA XKenesa NpeBbl-
waet 10 %, pekoMeHAyeTca onpeaeneHne okcuaa anioMMHUs NPOBOAUTbL U3 OTAENbHOW HABECKW, MACCOW He
Gonee 0,1 r,  k 0TOBPAHHOIT aNUKBOTHOI YacTh A06aBNATL 5 cM3 pacTBOpa aCKOPOMHOBOI KUCHOTbI.

12.3.5 O6paboTka pesynsratoB

Mpu n3mepeHnn onTUYECKON NNOTHOCTU aHaNU3upyeMbiX PacTBOPOB BBOASAT MOMPaBKY HA U3MEHEHWE
YCIoBUii (POTOMETPUPOBAHUSA B COOTBETCTBUM C 4.23.

Maccy okcuaa anioMUHUA B MUIIIMIPaMMax HaXoAST NO rpasiyupoOBOYHOMY rpachuky U BLIYMCHIAIOT Mac-
COBYIO OSI0 anemeHTa B npobe no dopmyne (7).

HenocpeaCTBEHHO MaCcCOBYIO OMNI0 OKCUAA anioMUHUSA B Npobe, BbIPaXKEHHYIO B NPOLIEHTaXx, onpeae-
NAKT NO rpagyMpoBOYHOMY rpacuky, MOCTPOEHHOMY B KOOPAMHATAX «OMTUYECKAsi MNOTHOCTL — MaccoBas
aons anemeHTa B obpasle B NpoLUeHTax» UMM HaxoAAT No rpagyupoBOMHOMY ypaBHEHUIO. [pu OTCTynneHuu
OT YCMOBUI rpagyupoBKM B YACTU M3MEHEHUS HABECKM, anMKBOTHOM YacTU UNU pasBeAeHus pacyeT NpoBOAAT
no cpopmyne (8).

12.4 QucdepeHumnanbHbiil hOoTOMETPUUECKUIA MeTOoA,

12.4.1 CywHoOCTb MeTOAA

MeToa ocHOBaH Ha M3MEPEHMU ONTUHECKOW NIIOTHOCTM KPACHOTO KOMMSEKCa MOHA aniOMUHUA C anio-
MWUHOHOM B aHanu3MpyeMoM pacTBOpe OTHOCUTENbHO OOYCMOBIMEHHOW ONTUYECKOW NIIOTHOCTM aHANOTUYHBIM
06pa3om Nony4eHHOro pacTBopa CTaHAapTHOro obpasua.

12.4.2 Annapartypa u peaktusbl — no 12.3.2.

12.4.3 NMoaroToBKa K aHanusy

12.4.3.1 INpuroToBneHne rpagyMmpoBOYHbLIX PacTBOPOB

Mcnonb3yioT rpadynpoBOYHbIE pacTBOPLI, NPUrOTOBAEHHbIE N0 9.5.3.1, npuHas HaBecky OCO maccon
0,10 r 3a OCHOBHYI0, M PaCCYUTbLIBAIOT OTHOCUTENbLHO HEE MACCOBYIO 0MI0 OKCMAA aniOMUHUA B NPOLIEHTaX BO
BCEX OCTarbHbIX HAaBECKaX.

12.4.3.2 MNocTpoeHune rpagynpoBovHoro rpaduka

B nATb MEPHBLIX KONG BMECTUMOCTLIO 50 cM3 NPUNUBAIOT COOTBETCTBEHHO NO 5 ¢M3 KaXoro rpaayupo-
BOYHOrO pacTBopa, A06aBnsioT No 5 cM® pacTBOpa ackopOGMHOBON KUCTOTHI M N0 5 cM3 pacTBOpa anioMUHOHA,
satem go6aensior no 10 cm3 ayeraTHoro BychepHoro pacTeopa, pa3baBnsioT 40 METKU BOAOM, NepeMeLInBa-
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10T U NOMYyYEHHbIE PACTBOPLI ANSA Pa3BUTUSA OKPACKM OCTaBNAIT Ha 3 4. 3aTeM pacTBopbl POTOMETPUPYIOT B
cooTBeTCTBUM C 12.3.3.2 OTHOCUTENBHO OCHOBHOIO rPagyMpPOBOYHOrO pacTeopa, Npu 3TOM ONTUYECKUA HOMb
doTomeTpuyeckoro npubopa no LiKane normnoweHns B 3aBUCUMOCTU OT YYBCTBUTENLHOCTU YCTAHABNUBAIOT
no 9TOMy rpagyMpoBOMHOMY PacTBOPY B UHTEpBane ontudeckon nnotHoctu 0,250—~0,300.

Mo nony4YyeHHbIM 3HAYEHNSAM OTHOCUTENbHbBIX ONTUYECKUX MIOTHOCTEN M COOTBETCTBYOLMX UM MaccaMm
oKkcuaa anioMUMHUSA B rpagyupoBOYHbIX pacTBOPaxX CTPOAT rpagyMpoBOYHbIA rpadduK UM COCTaBNAIOT rpaayu-
POBOYHOE ypaBHEHUE.

12.4.4 TpoBeaeHue aHanusa

Ons onpegeneHus MaccoBOW JONU OKCuAA antoMUHKUA B ABE MepHble KOnbObl BMECTUMOCTbLIO 50 oM
oTOMPaIoT: B 0AHY — 5 cM® aHanMaMpyemoro pactsopa, NpUroToBReHHoro no 9.5.4; B apyryio — 5 cm3 oc-
HOBHOTO rPaJyMpPOBOYHOrO pacTBopa, MPUroTOBREHHOro o 9.5.3.1. 3atem B 06e konbbl NpunMBatoT No 5 cm3
pacTBopa ackOpOMHOBOM KUCMOTBI.

HanbHerwme onepaymn — no 12.4.3.2.

C Lenbio CTPOroro COXpaHeHMs KUCMOTHOCTU POTOMETPUPYEMbIX PACTBOPOB B Cryyae U3MEHEHUs yCro-
BUI POTOMETPUPOBAHUA MO CPABHEHUIO C YCNOBUAMU rpagyMpoOBKM NOCTYNALOT, Kak onuMcaHo B 12.3.4.

12.4.5 O6paboTka pesynsratoB — no 12.3.5 (6e3 BBegeHUst NONpaBkK).

13 OnpegeneHue okcuga Tutana (1V)

13.1 CtaHfjapTHOoe cpeaHeKBagpaTU4eckoe OTKMOHEHWE NMOBTOPSIEMOCTU U PACXOXAEHUE MEXLy pe-
synsTatamu napansnenbHbiX ONpeaeneHnii He AoMKHbI NPEBbILLAaTh 3HAYEHN COOTBETCTBEHHO G, 1 I, yKasaH-
HbIx B Tabnuue 8.

Tabnuya 8 B npoueHTax
MaccoBas fons okcmaa TuTaHa O, r
[Ho 0,5 Bkntou. +0,04 0,06
Cs.0,50015 » +0,07 0,10
» 1,5 » 50 » +0,20 0,30

13.2 DOTOKONOPUMETPUUYECKUIA METOZ, C NEPEKUCBIO BoAOpOaa

13.2.1 CywHoOCTb MeTOAa

MeToa ocHOBaH Ha 06pa3oBaHMKU B CEPHOKMCIION Cpeae OKPAaLUEHHOTO B XKENTbIW LIBET KOMMMEKCHOIO
COeAMHEHNs TUTaHa C NepeKkncbio BOAOPOAa.

13.2.2 AnnapaTtypa 1 peakTuBbl

Bechbl nabopaTopHble 06Lero HazHavyeHns no 4.3.

MNeyb MyhenbHas.

CylmnbHbIA WKadg.

DOTOINEKTPOKONOPUMETP KOHLEHTPALNOHHbIN.

Cwmech Ans cnnaesneHus no 9.4.2.

Cwmech Ans cnnaeneHus no 15.2.2.

Kncnota conanaa no FOCT 3118, pacteop 1:3.

Kncnota cepHas no FTOCT 4204, pacrteop 1:20.

Kucnora optococgopHas no NTOCT 6552.

Bogopoaa nepekucs no NOCT 10929, pacteop 1:10.

TutaHa (V) okcug.

13.2.3 NMoaroroBka K aHanusay

13.2.3.1 MNMpuroToBneHne cTaHaapTHOro pacTeopa

Hasecky okcuga tutana (1V) maccon 0,05 r cnnaensaoT B NNaTMHOBOM Turne ¢ 1 r cMecu Ans cnnasre-
HKa o 9.4.2 npu Temnepatype ot 900 °C a0 950 °C B TeyeHune 10 MuH. Mnae pacteopsitoT B 100 cm® pacTsopa
COMNSAHOI KUCNOTbI, KOMMYECTBEHHO NEPEHOCAT B MEPHYIO KONBY BMECTUMOCTLIO 500 cM3, JonuBaloT 40 METKM
BOZI0il U NepeMeLLuBatoT. MaccoBasi KOHLIEHTpaLMa CTaHAAPTHOMO pacTeopa okcuaa TutaHa — 0,1 mr/cmS.

13.2.3.2 lNocTpoeHne rpagympoBOYHOro rpaduka

B nATb MepHbIX KONG BMECTUMOCTbIO 100 cm3 npunusaiot 2,5; 5; 10; 15; 20 cmd CTaHAapTHOro pacTBo-
pa, uto coorsercryeT 0,25; 0,50; 1,00; 1,50; 2,00 mr okcuaga TuTaHa.
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B kaxayto konBy Ao6asnsiot no 10 cm® pacTeopa CONsIHON KUCMOTbI, TPU—NSATL Kanernb 0pTodoCcdOpHOI
KUCNOTbI, AOBOAAT 06bEM npumepHo Ao 50 cm3 Boaoii 1 goBaensitoT no 3 cm® pacTtBopa nepekucu Bo4OpOAa,
JONMUBAIOT A0 METKU pacTBOPOM CEPHOM KUCMOThI, TLATENbHO NepemMeLLMBatoT U POTOMETPUPYIOT NOMYYEHHbIE
rpagyumpoBOYHbIE PACTBOPbl OTHOCUTENLHO AWCTUNNMPOBAHHON BOAbI, UCNOMb3YA CUHUIA CBETOUNLTP C 06-
NnacTbio CBETONPOMNYCKaHMA Npu ANMHE BOSHbI 420—450 HM 1 KIOBETY C TOSLLUMHOW nornowyatoLero ¢nosd 50 mm.

Mo nony4yeHHbIM pesynsrataM onpeaeneHuii ONTUYECKON NAOTHOCTU U U3BECTHOM Macce okcuaa TuTaHa
B hoTOMETpUpyemMbix 06bEMax CTPOAT rpaayMpPOBOYHbIN rpadMK UK COCTABNSIOT FPagyupPOBOYHOE YPaBHEHME.

13.2.4 MpoBegeHue aHanusa

Hagecky npo6bl maccoi 0,5 r nomeLLaoT B NaTUHOBbIN TUTernb, CMELUMBAIOT C 2 T CMeCU ANA Crnasne-
HK1A no 9.4.2 n cnnaensawoT npu Temnepatype ot 900 °C go 950 °C B TeyeHue 5 MUH AN LEMEHTa, KNMHKepa,
JOMEHHOrO Lunaka, LEMEHTHO CblpbeBOI cMecu unn 15—20 MuH ans apyrux marepuanos. [nae o6pabarbl-
BaloT 50 cm3 pacTBOpa CONSAHOI KMCROTLI. MONyYeHHbIN PAaCTBOP NEPEBOAAT B MEPHYIO KONBY BMECTUMOCTHIO
250 cm3, JONMBAIOT A0 METKM PACTBOPOM CEPHOM KMCAOTLI M NEPEMELLMBAIOT.

13 nony4eHHOro pacTBopa OTGUPAIOT ANMKBOTHYIO YacTb 06LeMOM 25—50 cM3 B 3aBUCUMOCTH OT Npea-
nonaraemoin MaccoBOi AONM OKCMAA TUTaHa B aHanM3mpyemon npobe u NepeHOCAT B MEPHYIO KONGy BMECTU-
MocTbio 100 cm3, noBaensioT 3 cM® nepekncu BoAOpPoAa, AOMMBAIOT A0 METKU PACTBOPOM CEPHON KUCMOTHI,
nepemeLunBatot u hotomerpupytot no 13.2.3.2.

Pa3noxeHne HaBecku npobbl AOMYCKAETCA NPOBOAUTL CO CMECHIO ANna cnnasnexusa no 15.2.2. Mony-
YEHHbIV NPU 3TOM PacTBOP UCMOMbL3YIOT Aanee Ana onpeaeneHus MacCcoBOi A0MM OKCUA0B HATPUA U Kanus.

13.2.5 O6paboTka pe3ynsraTtoB

Maccy okcmaa tutaHa (IV) B MunnurpaMMax Haxogat no rpagympoBOYHOMY rpadduky U BbIMUCAAIOT UC-
KOMYIO MacCOBYIO AOMI0 anemeHTa no dopmyne (7).

13.3 ®OTOKONOPUMETPUYECKMIA METOL C AUAHTUNUPUITIMETAHOM

13.3.1 CywHOCTb MeTOAa

MeTtoa ocHoBaH Ha 0Opa3oBaHWU OKPALLEHHOTO B XENThbI LBET KOMNAEKCHOTO COEAWHEHUNA TUTaHa C
ANaHTUNUPUIIMETAHOM.

13.3.2 Annaparypa U peakTUBbl

Becbl nabopartopHble 06Lero HasHayeHus no 4.3.

Meyb MycdbenbHas.

CyLUMIbHBIN LWKad.

POTO3NEKTPOKONOPUMETP KOHLEHTPALIMOHHBIN.

Kucnora consinas no FOCT 3118, pacteop 1:3 1 pacTBOp MONSIPHONM KOHLIEHTpaLmeii 1 monb/am3 (1 M):
80 cm3 kucnotsl pasbasnaioT B 1 am3 Boabl.

KncnoTa ackopbuHoBas nuLiesas, pacTBOP MaccoBOi KOHLEeHTpaumeii 2 r/am3: 0,2 r KUCNOTbl pacTBo-
psitoT B 100 cm® Bozabl. PacTBOp rogeH 2—3 CyT.

OnaHTUNMpunMeTan no AeNCTBYIOLLEMY Ha TEPPUTOPUM FOCYAApPCTBA HOPMATUBHOMY JokymeHTy!), pac-
TBOP MAaccoBOW KOHLEHTpaumeii 50 r/am3: 50 r guaHTUNMpuUnMeTaHa pacrsopsior B 1 amMS 1 M pacreopa co-
NAHON KUCNOThI.

TuTana (V) okcua.

Menb cepHokucnas no FOCT 4165, pacTBOp MaccoBOIi KOHLEHTpaLmeii 50 r/am3.

13.3.3 NMoaroToBka kK aHanu3y

13.3.3.1 MpurotoBneHne craHgapTHoro pacrteopa — no 13.2.3.1.

13.3.3.2 MNocTpoeHune rpagynpoBOYHOro rpacumka

B naTtb MepHbIX kond BmecTuMocTbio 100 cms npunusait 1; 2; 3; 4; 5 cm3 CTaHAapTHOro pacrteopa,
yTo cooTsetcTByeT 0,1; 0,2; 0,3; 0,4; 0,5 Mr okouaa Tutana (IV), 106aBRsIOT B kaxayto konby no 10 cm3 pac-
TBOpA COMSHONM KUCMOTbI, ABE Kamnnu pacTBoOpa CepHOKMcnoit meaun, 10 cm3 ackopbuHOBON KMCMoThI, 25 cm3
Boawl, 5 cM3 pacTBOpa AMaHTUNMPUNIMETaHA JONWBAIOT A0 METKM BOJOW, NepeMELLMBAIOT U OCTABNAIT Ha
45 MuH. [NonyyeHHble rpagynpoBOYHbIEe PacTBOPbl DOTOMETPUPYIOT OTHOCUMTENBHO AMCTUNNIMPOBAHHOW BOAbI,
UCMONbL3Yys CUHWUIA CBETOMUILTP G 00NAacTbi0 CBETONPONYCKAHUA NPU ANUHE BOSNHbI 380—420 HM B KIOBETax C
TOMWUHOW nornowatowero cnos 20 Mm.

Mo nonyyeHHbIM pe3ynsTaTtam onpeaeneHuii ONTUYECKON NIOTHOCTM U U3BECTHOM Macce okcuaa TuTaHa
B poToMeTpUpyEMbIX 0GbeMax CTPOAT rpagyupoBOYHbIN rpadiuk.

1) B Pocewitckoi ®Pepnepaumnu gencteyeT TY 6-09-3835-77 «AuaHtunupunmetaH (4,4-metuneHéuc) 2,3-AUMETUN-
1-OEHNI-3-NMNPA3OSIMH-5-OH); 4,4-MeTUNeHANAHTUNUPUH, YUCTLIN ANS aHanusay.
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13.3.4 NposeneHue ananusa

B MepHyIo konby BMECTUMOCTbIO 100 cm3 oTBupalot 50 cM® aHanM3MpyeMoro pacTeopa, NpPUroTOBSIEH-
HOro no 9.4.4, no6GaBnAOT ABE Kannu pacTteBopa cepHokucnon meau. flansHenwme onepauun — no 13.3.3.2.

13.3.5 O6pabotka pesynsratoB — no 13.2.5.

14 Onpeaenenne okcuaa cepsbl (VI) n cynbguaHoi cepbl (S2)

14.1 CraHpapTHOe cpeaHeKBaapaTU4ecKoe OTKIOHEHUE MOBTOPSIEMOCTU M pacxoXaeHue mexay pe-
3ynsrataMu napannenbHbIX ONpejeneHuii He JOMKHbI NPEBbILLATL 3HAYEHUI COOTBETCTBEHHO G, U I, yKa3aH-
HbIX B Tabnuue 9.

Tabnuya 9 B npoueHTax
MaccoBasi gonsi okcuga cepbl c, r

o 1,0 Bknouy. 10,04 0,06
Cs.1,0 no 50 » +0,10 0,15
» 50 » 10,0 » +0,15 0,21
» 10,0 » 17,0 » 0,20 0,30
» 17,0 » 30,0 » +0,30 0,40
» 30,0 » 460 » +0,40 0,60
» 46,0 +0,55 0,75

14.2 NpaBuMeTPUYECKUIA MeTO

14.2.1 CymHOCTb MeTOoAa

MeToa OCHOBaH Ha OCaXAEHMMU B CONSIHOKUCIION cpefe CynbdaT-MOHOB U3OLITKOM XnOpucToro 6apus
U HaXOXAEeHUN MaccoBomn gonu okcuaa cepol (V1) B npobe no macce BbigeneHHOro ocagka cynodara 6apus.

14.2.2 Annapatypa U peakTuBbI

Becbl nabopatopHbie 06Lero HazHa4veHus no 4.3.

Meyb MydhenbHas.

Kucnora consiHasa no MOCT 3118, pacteopbl 1:3 1 1:9.

Bapwii xnopucTbiii no FOCT 4108, pacTBOp MacCoBOii KOHLEeHTpaLmeit 40 r/am3.

AMMOHWUI1 yrnekucnblii no FOCT 3770, pacTBOp MaCccoBoit KoHLEHTpaLmeii 100 r/gm3.

Ammunak BogHbin no NOCT 3760, pacteop 1:1,5.

CnupT 3TUNOBLIN PEKTUPUKOBAHHBIN TexHU4Yeckun no MOCT 18300.

Cepebpo asoTHokncnoe no MOCT 1277, pacTBOp MaccoBOi KOHLeHTpauwmeii 10 r/amS.

Cwmecb ansi cnnasneHuns no 9.4.2.

MeTMNOBbLIN KpacHbIi (MHAMKATOp) No 8.2.2, cnMpTOBOI PacTBOP MAcCOBOIl KOHLEHTpauuel 2 r/iams B
3TUNOBOM CNMpTE.

14.2.3 MNpoBepgeHue aHanusa

Mpn aHanu3e pacTBOPUMbIX B COMSAHON KUCNOTE marepuanoB HaBecky npobbl maccon 0,5 r obpaba-
ThiBalOT 50 cM3 pacTBOpa CONAHON KMCNOThI 1:9 B cTakaHe BMECTUMOCTbIo 400 om3. CoaepxuMoe cTakaHa
HarpesatoT W KUMATAT HA NNUTKE 3—5 MUH A0 NOMHOro PasnoXeHUs HaBeCKW. [opsYnin pacTBop OUMBLTPYIOT
yepes puneTp «benas neHtay. Ocagok NPOMbIBAKOT BOCEMb—/ECATb pas ropsveil Bogov u oTépackiBatoT.

Mpu maccoson gone okcuaa cepbl (V1) bonee 5 % HaBeCcky yMEHbLUAKT NPONOPLUOHANLHO YBENUYEHUIO
MacCOBOW AONU 3fEMEHTA.

Mpu aHanuse HepacTBOPMMLIX B COMSHON KMCMOTE MaTtepuanoB HaBecky npobebl maccoii 0,5 r cnnae-
NAT B 3aKPbITOM KPbILUKOW NIIATMHOBOM TUINE C 2 T CMECU ANnd CNNaBneHust npu temneparype ot 950 °C go
1000 °C B TeueHne 3—5 MuH. Mnas pacteopsioT B 40—50 cm® nogorpetoro Ao Temneparypbl 50 °C — 60 °C
pacTtBopa COnsiHOW KUCNOTbI 1:3.

B runcornuHo3eMUcTOM LiEMEHTE HaBecky Npobel Maccoi 0,25 r o6pabaTbiBatoT 75 cMS pacTBopa cons-
HOWM KUCMOThI 1:9 B cTakaHe BMecTUMOCTbIo 400 cm3. CofepkMMOoe CTakaHa KUNATAT Ha nnuTke 3—5 MUH A0
MOMHOro PasnoXeHua HaBecku, A0OAaBMAIT TPU-YETLIPE Kannm METUNOBOrO KPacHOro, pacTBop aMMuaka ao
noXenTeHus pacteopa, 20 cm3 yrneknucrnoro aMMoHus (AN 0CaXaEeHNs TMAPOKCUAA U kapBoHaTa KarnbLus) 1
ewe 10 cm3 ammuaka. CTakaH NOMELLAIOT HA HECKOMBLKO MUHYT B TEMMNOE MECTO A0 NPOCBETMEHUS XUAKOCTH
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Hag 0cafkoM, Nocne Yero PUALTPYIOT Yepes ABOWHOM NNOTHbLIA PUNLTP «CUHARA neHTa». Ocagok NPOMbIBAIOT
ropsiveii BOAOI 40 MCYE3HOBEHUS PEAKLIMN HA MOH XI0pa 1 oTopackisaioT. dunstpat o6bemom 250—300 cm3
NOAKMCNAIOT CONAHON KUCMOTOW (OCTOPOXHO, MOJ YaCOBbIM CTEKIIOM) A0 NOSABMIEHWUSA PO30BOI0 OKPAaLLMBAHUSA
W HarpeBsaloT Ha ANEeKTPONINTKE 40 MOSIHOro NPeKpaLleHUs BbIAENEHNS Ny3bIPbKOB YINEKUCIOrOo rasa.

3arem npu nobom cnocobe pasnoxeHnss HABECKW pacTeop unu ounbrpar pa3baensior BogoN 40 06b-
ema He meHee 300 cm3 n HelTpanusyloT pacTBOPOM aMMMNaKa A0 MOSABAEHNA NETKON MyTHU, KOTOPYIO PACTBO-
PAIIOT HECKOMbKUMM KanmsiMiU COMAHONM KUCMOTbI. K Mpo3payHoMy pacTeopy NpubaBnsioT eLue 2 cMS COnsHOI
KNCNOTbI, HArPEBAIOT PACTBOP A0 KUMEHUS U NPU NOMELINBAHNM NPUAMBAIOT 25 cM3 KUMALLEro pacTBopa Xno-
pucToro 6apus. PactBop KMNATAT Ha NAMTKE B TE4EHUE 5 MUH NPU NOCTOSAHHOM NOMELUMBAHUKN U OCTaBASAIOT
[0 NPOCBETNEHNUS XMAKOCTU HaJ BbIMaBLLUUM OCAAKOM (HE MeHee Yem Ha 12 v). Mpo3payHbiii pacTBOp Haj
0CaAKOM WCMLITLIBAIOT HA MOJHOTY OCaXKAEHuUs, NpubaBnsas K HEMY HECKOMbKO kKanenb pacteopa BaCl,, n 3a-
TeM PUNLTPYIOT Yepes ABOWHON MMOTHLIN PUMLTP «CUHAS NeHTay. Ocagok NPOMLIBAIOT ropsaYen BoAON A0
MCYE3HOBEHUA peakumn Ha MoH xropa. Ocagok ¢ PUNLTPOM NEPEHOCAT B NPEABAPUTENBHO NPOKANEHHBIN U
B3BELUEHHbI hapdOopoBbLIN TUrenb, Crnerka NoACYLUMBAKOT Ha NIUTKE, 030MSI0T U NPOKaNUBAaloT B My(PenbHO
neyun B TedeHne 20—30 muH npu Temneparype ot 800 °C go 850 °C. Turenb oxnaxkaatoT B 3KCUKaTOPe U B3BE-
LumBaloT. MNpokanueaHne NoBTOPAIOT A0 NONYYEHUA MOCTOAHHOW MacChl.

Mpu aHanu3e MaTepuarnos, coaepxalumx cyrbdathyio (S*0) u cynbduanyio (S-2) cepy, ¢ Lenbio Ux
AndDEPEHLUPOBAHHOTO ONPeAENEHNs aHanu3 NPOBOAAT cneaylowmm o6pasom:

- onpeaenstoT okeua cepbl (V) nocne pacTBOPeHUs HaBeCKkU B CONAHON KUCNOTE, NPU 3TOM CynbduaHan
cepa B BMAe CEpPOBOAOPOAA YNeTy4MBaeTca U B pactsope onpeaensiot cepy (VI), kak usnoxeHo sbiwe. Cepy
(V1) 6e3 yyeta cynbpuaHON cepbl MOXHO TaKKe oNpeaenaTb KaTUOHUTOBLIM METOAOM No 14.3;

- onpeaensoT obLuii OKCMA CEPbI MOCNE Pa3noXXeHUsA HABECKU CO CMECHIO ANS CNNABNEHUS, NPU 3TOM
cynbuaHas cepa NOMHOCTLIO OKUCNAETCA A0 LUECTUBANEHTHOrO COCTOSAHUA U MaCCOBYIO A0MNI0 06LLEro okcu-
Aa cepsl (V) onpeaensioT, Kak U3MnoXeHo BbiLle.

14.2.4 O6paboTKa pe3ynkLraTtoB

Maccosyto gonto o6uiero okcuaa cepbl (V) XSO306u.|’ %, BbIMUCAAIOT N0 hopmyne

(my —my)-0,343-100
— :

X303061= (36)
rae m, — macca nycroro Tums, r;
m, — mMacca TUIMA ¢ NPOKanNeHHbLIM 0CaAKOM CepHOKMCTOro 6apus, T,
m — macca HaBecku npoosl, T;
0,343 — koadpuumMeHT nepecyeTa cepHokucnoro 6apusa Ha okeug cepbl (V).
Maccosyto om0 CynbduaHom cepbl Xg-2, %, BLIMUCAALIOT N0 hopmMyne

XS—Z = ()(30306U.| - XSO3) ° 0,4, (37)

roe X303 — maccoBas gons okcuaa cepbl (VI), onpeaeneHHas no 14.2.3 npu pactBOpeHMU HABECKU B CONst-
HOI KMCINOTE UMW KaTUOHMTOBBLIM MeToA0M NO 14.3, %;
0,4 — koadphuumeHT nepecyera okcuga cepbl (VI) Ha cynbuanyio cepy.

14_3 KaTuoHMTOBBIW MeTOA onpeaAerncHUsi NpU MaccoBoi agone okcuaa cepsl (VI) B yemente o 17 %

14.3.1 CymHOCTb MeTOAA

Metoa ocHoBaH Ha pactBopeHuu cepbl (V1) runca, npuMeHaemoro B kadectse Ao00aBku K LEMEHTY, B
pacrtsope 60pHON KMCHOTbI, NPONYCKaHUKM pacTBoOpa 4Yepes KaTUOHUTOBYID cmony B H-chopme u TuTpoBaHum
o6pa3soBaBLUeiiCS B pe3ynsTaTte MOHHOTO 0GMeHa CepHON KUCNOTbI.

MpucyTcrByiowme B counbrpare 6opHasi, KpeMHUEBASA U CEPOBOAOPOAHAA (NMPU HANMMuUMK CynbUAHON
Cepbl) KUCNOTLI HE MeLLAIoT onpeaeneHuio cepsbl (VI), 06yCnoBNEHHOW HanNMYMeM runca.

14.3.2 Annapartypa v peaKTuBbl

Becbl naboparopHble 00Lero HazHayeHus no 4.3.

MoHOOOMEHHAas KOMOHKa.

Cmonbl MOHOOOMEHHbIE, KaTuoHUTbI No FOCT 20298: KY-1, KY-2, CBC, CBCP, C[B.

Kucnora 6opHasi no FOCT 9656, pacTBOp MaccoBoii KOHLEHTpaLmeit 50 r/am3.

Kucnora congnasa no NOCT 3118 u pacreop 1:3.

Kucnota wasenesas no FOCT 22180, pacTBOP MaccoBol KOHLeHTpauueii 100 r/am3 unm amMoHmii La-
BeneBokUcrbli o MTOCT 5712, pacTBOP MacCOBOIi KOHLEHTpaumeit 40 riam3.

Ammumak BogHbiv no NOCT 3760, pacreop 1:1,5.

Harpusa mapokeua no FOCT 4328, CTannapT-TUTP UK PACTBOP MONAPHOM KOHLEHTpaumen 0,1 mons/am3 (0,1 M),
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Kanus mapokena no MOCT 24363, pacTBOp MaccoBol koHLieHTpaLmeit 100 r/am3.

Kucnora cepHas no FOCT 4204, pacTeBop MONSIPHO# KOHUEHTpaLwmeit 0,05 monb/am3 (0,05 M) (ctanaapT-
TMTP), i conaHaa kucnotra no MOCT 3118, pacTtsop MonsApHol KoHueHTpauuenh 0,1 monb/am3 (0,1 M)
(ctaHaapT-TMTP).

MeTunoBblii opatbkesbiit (MHAUKaTop) no 9.7.2, pacteop: 0,1 r uHAnKaTopa pacTeopsioT B 100 cM3 Bogpl.

14.3.3 NoAaroTroBKa K aHaNu3ay

14.3.3.1 NepeBop kaTMOHUTOBOIA cmonbl B H-hopmy

KatuoHuTOBYIO CMOAY (KaTMOHMT) NpoceuBaloT Yyepes cuto ¢ otBepctusimu 0,2 mM. Ppakuuio Gonee
0,2 MM 3aMauuBaloT Ha 6—8 Y B BoAe, NOMELLAIOT B BOPOHKY, B HYMXKHEI YacTu KOTOPOW HAXOAUTCS CTeKNsIH-
Has BaTa, U NPOMBIBAIOT TPU-YETbIPE pa3a TEMMbIM PACTBOPOM COMNSIHOW KUCNOThL. M3BLITOK KUCNOTHI OTMbI-
BalOT BOAON A0 UCHE3HOBEHMSA KUCION peakuuu NnpoMbiBHbIX BOA (Npo6a MHAMKATOPOM METUOBbLIM opaHXe-
BbiM). Bnaxbivi katnoHut B H-chbopme xpaHsaT B cTeknsaHHoN 6aHke ¢ NpoOKoiA.

14.3.3.2 3apsigka MOHOOOMEHHOW KONOHKU

B HxHen YacTn KONoHKU (pUCYHOK 1) NoMeLLaloT CTEKMAHHYIO BaTy, Ha KOTOPYIO BMECTe C BOAOM nepe-
HOCAT HeGonblIMMK NopuusiMK cMony, usberas 06pa3oBaHUA MEXAY 3epHaMMU KaTMOHUTA BO3AYLUHbIX My3bi-
peii. KONoHKy 3anonHAoT KaTMOHUTOM Ha 0,5 CM HMXe YPOBHS BLIXOAHOIO OTBEPCTUA GOKOBOM TPYOKU.

22,0...2,5

24,0...4,5

?1,5...1,8

J

R

IXIKA
% %%

» 0
ol

20,5...0,7

35...37

2,0...2,5

>

1 — aHanusupyeMblii pacTBop; 2 — KaTUOHUTOBAs cMmona; 3 — CTeknsAHHas BaTa
PucyHok 1 — 3apsaka MOHOOBGMEHHOW KOMOHKU
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B cny4ae oTCYTCTBMSA KONMOHKKU Aonyckaetcs npuMeHsTb Giopetky no MOCT 29251, MOCT 29252 unu
FOCT 29253 BMECTMMOCTLIO 50 cM3 UnK AENUTENbHYI0 BOPOHKY BMECTUMOCTbIO 100—150 cM3, HO Npu 3ToM
HeoBXx0aMMO CreauTb 3a TeM, YTOObI YPOBEHb XXUAKOCTU Beeraa Obin BbilLe CNos KATUOHUTA.

Mocne YeTbipex—LUecTn onpeaeneHunii nm nNo OKOHYaHMK paboyero AHS KaTUOHUT pereHepupyloT pac-
TBOPOM COMSAHOW KUCNOTbI N0 14.3.2.1 (B KONOHKE).

Ana BbISICHEHUA BO3MOXHOCTU NPOAOIDKEHUS MCMONL3OBAHMA KOMOHKM 0e3 pereHepauuu KaTUOHM-
Ta NPOBOAAT UCMbITAHME MPOMYLLEHHOrO Yepe3 KOSIOHKY aHanu3npyemoro pacrsopa Ha npucCyTCTBUE MOHOB
Kanbuumsa. [na sToro K pacTBopy nocrne onpezaenexus okcuaa cepsl (V1) goGasnaior 5—6 cm3 LaBeneBokuc-
n0ro aMMOHUA UMK LLIABENEBOW KUCMOTbI U PaCTBOPA aMMuaka A0 HeUTPanbHON peakummn no YyHUBEpCarnbHOM
uHAukaTopHoi Bymare. PacTBop HarpeBaioT. Ecnu pacTBop octaetcsa npo3paqHbiM, TO KONIOHKOW MOXHO Npo-
Jomkatb none3oBarbes. [MOMyTHEHME pacTBOpa ykasblBaeT Ha He0OX0AMMOCTL HEMEATIEHHOI pereHepauuu
KaTMOHMTA U NOBTOPEHUS aHanNU3a.

[Onsa pereHepaumm KaTMOHUTa, CMELLAHHOIO C LIeMEHTOM No 14.3.4, ero npeaBapuTenbHO OTMbIBAIOT OT
LeMeHTa BOAOW HA CUTe C pa3aMepom oTeepcTuin 0,2 Mm.

14.3.3.3 YcraHoBKa TUTpa pacrBopa rugpokcuza Hatpua MONApHON koHueHTpauuen 0,1 M no okcuay
cepbl (V1)

TuTp ycranasnueaior no craHgapr-tutpam 0,1 M pactesopa conaHow kucnotol unu 0,05 M pacreopa
CepHOIl KNCNOTBI. NS 3TOro B TpW konbbl 0T6MpaloT no 20 cM3 pacTBOpa KUCAOTbI, 406ABASIOT MO OfHOM-ABE
Kannu pacreopa METUINOBOro opaHxeBoro un Tutpyilotr 0,1 M pacTBopom rugpokcuaa Hatpusa oo nepexoaa
OKPAacCKK U3 KPACHOW B XXENTYIO.

Tutp 0,1 M pactBopa ruapokcuaa Hatpusa no okeuay cepol (VI) Tso3v r/cm3, BbIMMCAAIOT No chopmyne

20-0,004
Tso, =— (38)
cp
rae 20 — o6bem pacTBOpa CONMSIHON UMM CEPHONM KUCTOTBI, B3ATbIN ANA ONpeaeneHns, cMS;
0,004 — macca okcuaa cepsl (VI), cootetcTyiowas 1 cm® 0,1 M pactsopa consiHoi kucnotbl unu 0,05 M
pacTeBopa CepHOMW KUCAOTHI, T;
— cpeaHee apudmeTuyeckoe 3HayeHue obvema 0,1 M pacTBopa rugpokcuaa HaTpusi, noLueaLero
Ha TUTpoBaHue, cm3.

14.3.4 NMpoBeaeHne aHanu3sa

Hagecky npoGbi LemeHTa Maccoii 0,5 r NOMeLaloT B CyXOM CTakaH BMECTUMOCThIO 150 cm3 n gobas-
ASAIOT Npy nomewmBaHun 25 cm3 Boabl. MONyYEHHYIO CYCNEH3NI0 NepeMeLMBaloT B TedeHue 10 MuH, He J0-
nycKas CXBaTbiBaHWA LIEMEHTa.

Mpu Hanuuun B LEMEHTE TPYAHOPACTBOPUMbIX POPM Cynbpata Kanbuus K cycneHsuu Aobaensior 3 r
kaTnoHuTa B H-chopme, 3atem 25 cm3 Bogbl U Takke nepemewunsaror 10 MuH.

PactBopy, nony4eHHOMY T€M MIM MHbIM CMOCOGOM, AAlOT OTCTOATLCA A0 NPOCBETNEHUSI U (PUNBTPYIOT
yepes HenmnoTHbIW PUnLTP.

Mpu HanMumMn B LUEMEHTE TPyAHOPacTBOPMMbIX POPM CynbdraTa KanbLms BO3MOXHO TaKKe npeaBapu-
TenbHO 0BpaboTaTh HAaBECKY LiemeHTa 20 cmS pacTBOpa rMApoKCMAa Kanus, HarpeTb A0 KUNEHUs, NpoKuns-
TUTb 5 MMH U HEMEANEeHHO OTCUNETPOBATL Yepe3 UMBLTP «KpaCHAas NEHTay.

HepacTBopumblii OCTAaTOK NPOMbIBAIOT PacTBOPOM GOPHON KMCMOThI, @ B cny4yae obpaboTku HaBecku
TMAPOKCUAOM Kanusi — BoaoW. MpOMbIBKY NPOBOASAT TPU-YETbIPE pa3a AeKaHTauueli B CTakaHe 1 YeTbipe-NsiTh
pas Ha duneTpe.

Yepes KONOHKY C KaTUOHUTOM MPONyCcKaloT NOPLMAMM NOMYYEHHbI pacTBop. dntoaT cobupaloT B Noa-
CTaBNEHHYIO K OTBOAHOI TPYBKE KOHMYECKYlo Konby BMECTUMOCTbI0 250—500 cm3. CKOpocTb ero Bbixoaa
JOMKHA BbITb 0KOMO 4 CM3/MUH.

Mocne 3Toro KaTMOHUT NPOMBIBAIOT BOAOW A0 UCHE3HOBEHUS KUCIO peakumn no MHAUKaTopy MeTuno-
BOMY opaHeBoMy. [Mony4yeHHbI Nocne kaTMoHHOro obmeHa ankart ¢ NPOMbIBHbIMW BOAAMMW TUTPYIOT pacTBo-
pOM ruapoKcuaa HaTpus No UHAMKaTOPY METUITIOBOMY OPaH>XEBOMY.

Vep

n pnuMedaHne — PereHepaLwlm KOJTOHKK npu 06pa60'r|<e HaBeCKU T’MAPOKCUAOM Kalnka NPpOBOAAT Nocne KaxX-
AO0ro onpegeneHua.

14.3.5 O6padoTka pe3yneLraTtoB
Maccosyto aonto okcuga cepbl Xso3’ %, BbIYMCIIAOT N0 hopmyne
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V- Tgo, 100

Xso, = —— 2, (39)

roe V — obbvem 0,1 M pactBopa rugpokcuaa HaTpus, noLweaLnia Ha TUTPOBAHME 3nioaTa, om3;
m — macca HaBecku npoosl, T.

15 OnpeaeneHne OKCMAOB Kanusa U HaTpuA

15.1 CraHgapTHoe cpegHeKkBaapaTU4ecKoe OTKIIOHEHME MOBTOPSAEMOCTU U pacxXoXaeHue mexay pe-
3yneTaramMu napansienbHbiX ONPeAenieHnii He A0MKHbI NPEBbILLIATL 3HAYEHUIA COOTBETCTBEHHO G, U I, yKasaH-
HbIX B Tabnuuax 10 n 11.

Tabnuuya 10 B npoueHTax
MaccoBas gons okcuaa HaTpuAa G, r
o 1,0 BKntou. +0,04 0,06
Ce.1,08050 » +0,10 0,15
» 50 » 150 » 10,30 0,45
Tabnunya 1M B npoueHTax
MaccoBas Aona okcnaa Kanua O, r
Ho 1,0 Bkntou. +0,06 0,08
Ce. 1,030 5,0 » 10,15 0,20
» 50» 150 » 10,35 0,50

15.2 NMnameHHO-(hOTOMETPUYECKUIA METOA

15.2.1 CywHOCTb MeTOAA
MeToa OCHOBaH Ha (POTOMETPUYECKOM U3MEPEHWUI MHTEHCUBHOCTU U3NYYEHUSA PE30OHAHCHBIX JIMHUI 3ne-
MEHTOB, NOHU3UPYIOLLIMXCA B MNAaMEHN CMECH ra3—BO03ayX NpU BBEAESHUW B HETO aHANM3UPYEMbIX PACTBOPOB.

MpumeyvaHunsa

1 MpucyTcTBME B pacTBOPE OKCUA 0B aniOMUHUA, Xenesa n MarHus He BNUAET Ha onpeaeneHune.

2 [InA ycTpaHeHUs Melualowero BNMAHUA KanbUus NPUMEHSIIOT ONTUYECKYHo KOMMNeHcayuto aTux nomex. [pu ot-
CyTCTBUM B Npubope ONTUYECKOI KOMNEHcauu NPOBOASAT NepeBoA KanbLvs B TPYAHONETYyYee U Manoguccouumpyemoe
coeVHEHKe, BBOAS B aHanu3aupyemsblit pacteop docdatsl, unu (ans npnbopos, pabGoTarowmx Ha aUeTUNEHe) y4UTbIBaKOT
U KOMIMEHCUPYIOT STO BIIUSIHWE, MCMONb3ysl pacTBOp XNOpUCTOro Kanbyus. HeobxoguMoe ans koMneHcaLuum Konu4ecTso
pacTBopa XJIOpMCTOro KanbLys ycTaHaBnmBatoT Npyu UCNONL3OBaHUKU CTaHapTHOro obpasua ¢ aTTecToBaHHOW MaccoBoi
Aoneii WenoYHbIX OKCUAO0B M cofilep>kaHneM okcuaa Kanbumsi, Gnuskoro K aHanusupyemomy obpasuy.

15.2.2 AnnapaTtypa u peakTuBbl

Becbl nabopatopHblie 00Lero Ha3Ha4YeHus no 4.3.

CyLuMnbHbIN wKadg.

$oTOMETP NNAMEHHbIN, paboTaloLmMii Ha NponaH-byTaHe Unu aueTunexe.

Kucnora ¢propucrosogopoaHas no NrOCT 10484.

Kucnorta cepHas no NTOCT 4204.

Kucnora consaHaa no FOCT 3118 u pacteop 1:3.

AMmonua propug no NOCT 4518.

AMMOHMI1 pOCHOPHOKUCTIbIN OaHO3aMeLLEeHHbIN no TOCT 3771.

Kanbumii xnopuctbiii no FOCT 450, pacTBop MaccoBOii KOHLEHTpaLmet 2 r/cmS.

Kanuin xnopuctbiii no NOCT 4234, npokaneHHbii A0 NOCTOSHHON Macckl Npu Temnepatype ot 500 °C ao
600 °C, unu cranpapr-TuTp.

Hatpwuin xnopuctblit no NOCT 4233, npokaneHHbI A0 NOCTOsIHHOW Macckl npu Temneparype ot 400 °C
0o 500 °C, unu craHaapr-TuTp.

AMMOHMIA azoTHOKUCTLIA No TOCT 22867.

JUTWit yrnekucnblii No AEeRCTBYIOLLEMY HA TEPPUTOPUN FrOCYAApPCTBA HOPMATUBHOMY AokyMeHTy!), Bbl-
CyLLIeHHbIM npu Temneparype ot 150 °C go 170 °C.

1) B Poccuiickoit denepauun aeicteyer TY 6-09-3728—83 «JuTuit kapBbOoHaT (MUTHIA YrNEKUCALIN)».
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Nutns MeTabopat 2-BOAHbIN N0 AEACTBYIOLIEMY HA TEPPUTOPUM FOCYAAPCTBA HOPMATUBHOMY AokyMeHTy ™).

Kucnora 6opHas no FOCT 9656.

CmMecChb Ans cnnaeneHus: CMeLLMBaloT AeBATb YacTen metabopara NUTUA C OQHOW YacTbiO YIMEeKUCnoro
TNIMTUA 1 BbICYLLIMBAIOT B CYLUMNBHOM LUKady npu Temnepatype ot 150 °C ao 200 °C B TeveHue 1 4, 3atem pac-
Tupaiot B papopoBoi CTYNKEe 1 CMELLMBAIOT C OAHON YacCTbIO OKUCANTENSA — aMMOHMUS a30THOKUCIOro. Mpu
OTCYTCTBMM MeTabopaTa NUTUS NPUMEHSIIOT CMECh, NPUTOTOBAEHHYIO U3 YETLIPEX YacTen NMTUSA YINEKUCOoro 1
LLIECTHN yacTten 60pHON KUCNOTLI, KOTOPYIO CyLiaTt B TedeHue 3 4 npu temnepatype ot 160 °C go 200 °C, gobas-
nAaa NOcne BbICYLUMBAHWUA OAHY YaCTb a30THOKUCMNOro aMMOHUA. CMeCh XpaHAT B MONUSTUNEHOBON Nocyae.

15.2.3 NoaroTtoBKa K aHanNu3y

15.2.3.1 MNpurotToBneHne CTaHAapTHOrO pacTeopa

CraHaapTHbI pacTBOpP rOTOBAT M3 CTAHAAPT-TUTPA UMM KPUCTANNMYECKUX XIIOPUCTOTO Kanusa u HaTpus.

Mpu Ucnonb3oBaHWM CTaHAAPT-TUTPA FOTOBAT UCXOAHbLIE BOAHbIE PACTBOPbI XIIOPUCTOrO Kasivsa U HaTpus
MOJISIPHOI KOHLIEHTpaLmeit BeLecTaa-akeusanenta 0,1 monb/ame (0,1 N). lanee B MepHyto konby BMECTUMO-
cTbio 1 am3 oTBupaloT cooteeTcTBEHHO 80,7 cM3 pacTBOpa XropucToro Hatpust u 53,1 cm3 pactBopa xnopu-
CTOro Kanusi, OBOAAT 4O METKU BOAON U NEPEMELUNBAIOT.

Mpn “CNoONb30BaHUKU KPUCTANNMYECKUX XNOPUCTOro Hatpua M kanua 0,4713 r XNOpUCTOro Hatpua u
0,3959 r xNOpUCTOro kanusa pacTBOpsIOT B BOAE, KONMYECTBEHHO NEPEHOCHAT B MEPHYIO KONBGY BMECTUMOCTLIO
1 AM3, AONUBAIOT A0 METKW BOAOI U NEPEMELLMBAIOT.

B oboux cnyyasx MaccoBas KOHLUEHTpauus OKCUAa Kanus u OKCUAA HaTpusA B CTaHOAAPTHOM pacTBope
cooteetcTayeT 0,25 mr/cmS.

15.2.3.2 MNpurotoBneHne rpagympoBOYHbIX PAaCTBOPOB

B ceMb MepHbIX KONG BMECTMMOCTLI0 250 cM3 0TMEPUBAIOT anNUKBOTHbIE YaCTU CTAHAAPTHOMO PacTBopa,
00beM KOTOPbIX yKasaH B Tabnuue 12.

Tabnuya 12

AMVKBOTHAS YacTb KoHLIeHTpaLys nomyyaemMoro ANUKBOTHas YacTb KOHLEHTpaLMs nony4aeMoro
cTaHAapTHOro pacTBopa, rpadynpoBOYHOTO PacTBopa, cTaHAapTHOro pacTBopa, rpafyvpoBOYHOro pacTeopa,
cm3 mr/am3 om3 mr/am3

100 100 10 10
80 80 8 8
40 40 4 4

20 20

MpagyvnpoBOYHbLIE PACTBOPLI KOHLEHTpaLmeii 1 Mr/am3 n 2 Mr/am3 rotossT, 0T6Mpas B ABE MEPHbIE KOT-
Obl BMECTUMOCTBIO 1 AM3 cooTBETCTBEHHO 12,5 M3 1 25 cM3 pacTBopa KOHLEeHTpaumeit 80 Mr/ams.

B 3aBucMMOCTM OT cnocoba pasnoxeHUs HaBeCKWU aHanM3upyemMoi Npobbl B KaXXAbli rpagyMpoBOYHbIN
pacrteop A06aBnAIoT:

- 10 2 cm3 CONSAHOM KMCTOTHI NPU Pa3NOKEHUN HABECKM NNABUKOBO M CEPHON kucnotamu no 15.2.4.1;

-1 r cMecn Ans cnnasnenns u 50 cM3 pacTBopa CONsIHOI KUCTIOTbI MPU Pa3NOXEHUN HABECKN CrinaBsne-
Huem no 15.2.4.2.

15.2.4 NpoBengeHue aHanusa

15.2.4.1 PasnoxeHue npobbl CMECHIO CEPHON U NNABUKOBOM KUCNOT

Haeecky npobbl maccoi 0,5 r cMauuBaloT B NNATUHOBOM TUITIE UIKM YaLLKE HECKONBKUMU KannsiMu BOAb!,
npuBasnsoT okono 10 kanenb CepHoii kncnotbl, 10—12 cm3 NNaBMKOBON KUCNOTBLI (MPU OTCYTCTBUM NNABM-
KOBOW KMCMNOTbI MOXHO 6partb 0,3 r dbropuaa ammoHus)). OCTOPOXKHO NEepeMELLUBas CoaepHMUMoe TUMNSA UNu
YaLLKu NNaTMHOBBLIM LUNATENeM, NEPEHOCAT TUresnb UMK YaLlKy Ha HEpaCKaneHHYIO necqHaHnyio 6aHIo U OTFOHSIOT
drTopua KpemHUA U u3bbITOK (PTOPUCTOr0 BOAOPOAA A0 NOSsIBNEHUsI Benbix NapoB CepHOro aHrmapuaa, 3arem
NEePEHOCAT TUreMb UMW Yallky Ha Gonee ropsvyee MeCTO M HarpeBaloT A0 NPEKPaLeHUs BbliAENEHNS CEPHOTO
aurnapnaa. K cyxomy ocratky no6asnsior 2 cM3 COnsHOI KUCTOTbI U TLLATENbHO 06pabaTbiBaloT ropsiuel Bo-
01 B TUrNE UNu Yallke, pa3gasnueas LUNaTeneM BCe KOMOYKU. PacTBOp oUnbTPYIOT Yepes NNOTHLIN (hunstp B
MEPHYI0 KonBy BMECTMMOCTLI0 500 cm3, npoMblBast ropsiueil Bogoii 0CTaToK B HaLLke U Ha dunsTpe 10—12 pas.

MpuMedaHue — [pu OTCYTCTBUU Y NSTAMEHHOTO (YOTOMETPA ONTUHECKOW KOMNEHCAUUN NOMEX OT U3NYyHeHUs
KanbLusi Npy NPUMEHeHUW nponaH-GyTaHOBOro MnamMeHn B Konbbl ¢ rpagyMpoBoYHbIMK pacTBopamn gobasnstor 0,5 r
Cconwv ofHo3aMeLLeHHOro oCchOPHOKUCIIONO aMMOHWS.

1) B Pocewitckoin depepaLim felictayeT TY 6-09-4756-79 «TUTvit MeTaBopaT 2-BOAHbIA (AT GOPHOKUCTBIN) YUCTBIM».
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PacTBOpbl oOxnaxaator, 0NUBAKOT A0 METKM BOAOW, TLLATENLHO NepemMeLLMBAIOT.

15.2.4.2 PasnoxeHue npo6bl LWENOYHbLIM CnrasneHnemM

HaBecky npobbl maccon 0,5 r nomeLaloT B NNaTtuHOBbLINA TUrenNb, TWAaTEeNbHO NepeMeLunMBatoT ¢ 1 r cve-
CY Ans CNnaeneHus u CnnaenfaT B MydensHon neun npu temneparype ot 900 °C ao 950 °C B TeyeHue
5—7 muu. Mnas 0xnaxxaaroT u pacTeopaioT B 50 cm3 pacTeopa CONSIHON KUCAOTLI G MCMNOML30BAHUEM MATHMT-
HOW MeLlanku ¢ NnoAorpeBomM B TedeHue 20—25 MuH.

PacTBOp NepeHOCAT KONIMYECTBEHHO B MEPHYIO konby BMecTUMOCTbIO 500 cm3, no6aBnaloT npu Heobxo-
AUMOCTM (CM. npumedanue k 15.2.4.1) 0,5 r conu ogHo3ameLLeHHOro hOCHOPHOKMCIIOrO aMMOHUA, OXIaXaa-
10T 0 KOMHATHON TeMnepaTtypbl, AONUBAIOT 0 METKU BOAOW U NepemeLLnBaloT.

15.2.4.3 doTOMETPUPOBAHNE PacTBOPOB

B cTakaHbl BMECTUMOCTbIO 25—50 M3 OTIIMBAIOT rPalyMpOBOUHbIE PACTBOPLI M AHANU3UPYEMbIl PacTBOP
(nonyyenHblit no 15.2.4.1 unu 15.2.4.2) n npoBoasaT ux (pOTOMETPMPOBAHNE B COOTBETCTBMU C UHCTPYKUMEN,
npunaraemom k npubopy, usMepsas UHTEHCUBHOCTb U3INyYEHUS NIUHUM HATPUA NPU ANUHE BONHbI 590 HM 1 NMHUK
kanusa npu 770 HM, ucnonb3ys uHTepdepeHLUOHHbIE huUnbTpel. Bce nsmepeHns noBTopsioT He MeHee A1ByX pas.

Mo nonyyeHHbIM pe3ynbratam U3MEpPEHUI CTPOAT rPagyMpPOBOYHbIE FPachuKM B KOOPANHATAX KUHTEH-
CUBHOCTb U3MyyeHus1 HaTpus (kanus) — KOHLEHTpaLms SneMeHTa B rpayupoBOYHbIX pacTBOpax B MUIU-
rpammax Ha Kybu4yeckuin AeLMmeTpy, NO KOTOPbLIM ONPEAENSIOT KOHLIEHTPALMIO ANEMEHTOB B aHANM3MpyemMoM
pacreope, (hoTOMETPUPOBAHME KOTOPOrO OCYLLECTBNASIOT O4HOBPEMEHHO C rpaJyupOBOYHBIMU PAaCTBOPaMMU.

MpaayvpoBOYHbIE rpahuku CTPOAT ANA KaXKA0W Cepuu onpeaeneHuii.

15.2.4 4 lNposeaeHune aHanu3a nNpu onpegeneHum B0A0PacTBOPUMbIX Kanus u HaTpus

Hasecky npobbl Maccoii 1,0 I NOMeLLaloT B CTakaH BMECTUMOCTbLIO 150—200 cM3, npu HenpepbIBHOM
nomeumsanumn Bnusaiot 100 cm3 ropsueii (80 °C — 90 °C) BOALI M MEPEMELLMBAIOT HA MArHWUTHOI MELLAnKe G
noAorpeBoM B TeueHne 15 MuH. 3aTem pacTBOp UNLTPYIOT B MEPHYIO KOnBy BMECTMMOCTbIO 250 cm3, ocafok
Ha counbTpe NpombiBatoT 50 cm3 xonoaHol BoAbl, k punsTpaTy A06aBNAIOT 6 cM3 pacTBOPa CONSHOI KUCMOTbI U
npu Heo6xoaMMOCTHU (CM. npumedanue k 15.2.4.1) 0,5 r ogHosameLLieHHOro hocHOpPHOKUCNOrO aMmoHust. Pac-
TBOp B konGe pa3taBnsaIoT BOAOK 40 METKU U NepemMeLLmnBator. POTOMETPUPOBAHUE OCYLLECTBNSAIOT N0 15.2.4.3.

15.2.5 O6paboTtka pesynbraToB

MaccoByio gonto okcuaa HaTpusa (kanus) XNazo(Kzo), %, BbIMUCTIAIOT N0 popmyne

c-V-100
XNa,0(:0) = 171000-1000° “0)
[0€ ¢ — KOHLEHTPaLMs OnpeaensieMoro afieMeHTa, HaiaeHHas no rpaduky, Mr/ams;
V — 06Lwmit 06beM aHanU3nMpyemoro pacTeopa, cmS;
m — macca HaBecku npobbl, T.

16 OnpepeneHne cBO6OOHOIO oKCMaa Kanbuus

16.1 CtaHpgapTHOe cpefHekBapaTUYeckoe OTKIOHEHWE MOBTOPAEMOCTU U pacxoXaeHue mexay pe-
synsratamu napannenbHbIX OnpeaeneHnin He A0KHbI NPEBbILAaTh 3HAYEHNI COOTBETCTBEHHO G, U I, yKasaH-
Hbix B Tabnmue 13.

Ta6bnuuya 13 B npoueHTax
MaccoBas forisi CBoBOAHOMo OKCMAA KarbLus o, r
Oo 1,0 Bkntou. +0,04 0,06
Cs. 1,0 pgo 20 » +0,07 0,10
» 20 » 10,0 » +0,30 0,40
» 10,0 » 250 » +0,45 0,60

16.2 3TUNEHOBO-IMULEpPaTHbIN MeToa

16.2.1 CywHOCTb MeToAa

MeToa 0CHOBaH Ha 3KCTparMpoBaHuu cBOBOAHOIO OKCHAA KanbLusi U3 CBeXepacTepToro NopoLuka aHa-
nmaupyemoii npodbl 3TAHON-IMULEPUHOBBLIM MINU 3TAHON-3TUMNEHITINKONEBLIM PacTBOPOM (fanee — pacTBo-
puTenb) C NOCNeAyoLLMM TUTPOBaHWEM 06pa3oBaBLUErocs rnuuepara unu sTUREHrNUKonATa kanbuus 6e3so-
[HbIM 3TaHONOBLIM PacTBOPOM GEH30WHON KUCNOTLI B MPUCYTCTBUM HAMKATOpa deHondTanemHa.
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16.2.2 Annapartypa u peakTuBbl

Becbl nabopatopHble 00LLero HasHa4eHus no 4.3.

Meyb MyhenbHas.

CywmnbHbIN WKadg.

XonoaunbHuk Jinbuxa.

XonoannbHUK 0B6paTHbIN.

Cnupromerp.

Okeuna kanbuusa no MOCT 8677.

Yrnexucnbin kansuui no NOCT 4530.

CBeXe0D0MOKEHHDBIW OKCUZ, KanbUMa: OKCMA KanbLMS UMK YINEKUCNbIA KanbLUuil NpoKanuealoT B My-
denbHON Neun He meHee 4 4 npu TemnepaTtype He meHee 950 °C; 060XOKEHHbIN NPOAYKT OXNaXKAAloT B 9KC-
nKaTope U HemeAneHHO UCMOoNb3YIOT Ans 06e3BoXuBaHus cnupra no 16.2.3.1.

CnupT aTUNOBLIN PEKTUDUKOBAHHDLIN TexHUYeckuin no MOCT 18300.

Hatpus ruapokcua no FOCT 4328, cnupToBOit pacTBOP MONSIPHOI KOHLeHTpaLwmeii 0,1 monb/am3 (0,1 M).

Mmuuepun no FOCT 6259 unu stunenrnukons no FOCT 10164.

Ben3soitHas kucrota no FOCT 10521, cnupTOBON pacTBOP MONAPHOI KOHLeHTpauuein 0,1 monb/am3
(0,1 M): 12,3 r 06e3BOXEHHOI BEH30/HOI KUCNOTLI pacTBopsiioT B 1 AMS aBCOMIOTHOTO 3TUNOBOTO CAMPTA,
nNpUroToBsieHHoro no 16.2.3.1.

Bapwui xnopucrbin no MOCT 4108.

deHonranenH, MHaAMKaTop.

Tpy6ka xnopkanbuueBas.

MN3BeCTb HAaTpPOHHAA.

CreknsHHble OyCUHKU: CTeKNOo B hopMe GYCMHOK UNK OTMBITLINM U 3aTEM NPOKAaNEHHbIA KBapLEBbLIN NECOK.

16.2.3 NMoaroTroBKa K aHanun3y

16.2.3.1 OBGe3BOXUBAHNE PEATEeHTOB

ABCONIOTHBII CMMPT FOTOBSAT CREAYIoLMM 06pa3oM. B KpyrnoaoHHyIo konby BMECTUMOCTbIO 2—3 AMS Ha-
CbINaloT 40 NOJOBUHBI CBEXEOOOMOKEHHDBIN OKCUA KanbUWs U HanWBaloT Ha 2/3 o6bema konbbl 3TUNOBLIN CNUPT.

CnupT HacTauBaloT HaJ OKCMAOM Kanbuus B Te4eHne 2-3 cyT, Npu 3TOM Konby MNOTHO 3aKPbLIBAIOT pesu-
HOBOW Npo6Ko ¢ xnopkansLuesoi Tpyokon. Mo ncreueHnn 3Toro BpemeHmn Konby coeauHsIoT repMeTUYHO ¢ 06-
paTHbIM XOrMOAUNLHUKOM, CTaBAT HA KUMALLYIO BOASIHYIO OaHIO U KUMIATAT coaepkumoe B TedeHne 5—6 v. Boas-
Hyl0 6aHI0 HarpeBaloT Ha ANEKTPONIIUTKE C 3aKPbITOM Cnuparnbio BO u3bexaHne BocnyiaMeHeHUsi NnapoB cnupra.

Mo OKOHYaHUW KMMAYEHMA CHUMAIOT OOPaTHBIN XONOAUNBHUK U 3aKPLIBAIOT KONOY pe3nHOBOW NPOOKON,
B LIEHTpanbHOe OTBEPCTUE KOTOPOI BCTABMSAOT U30THYTYHO TpyBKy. MpucoeanHsior konby K XxonoaunbHuKy Mu-
6uxa, Ha BbIXO4E KOTOPOTO 0MKEH ObITb anoOHX, COEAUHEHHbIN C Cyx0i KonGoi BMECTUMOCTbIO 1 ams yepes
pe3nHoBYIO NpobKy C AByMs oTBepCTMSMU. Bo BTOpoe 0TBepCTHE BCTABMSIOT XNopKanbuuesyio Tpybky. Bece
COEANHEHNSA AOMKHbI BbITb CTPOrO repMeTUYHBIMK BO U3bexaHue noTepb cnupTa B atMocdepy.

MepebiMM 15—20 cM3 NeperHaHHoro cnupTa OMONackMBaKOT MPUEMHMK; MOCNEAHIO MOPLMIO OTFOHa
(okono 20 cm3) He NPUMEHAIOT ANA NPUFOTOBNEHNS TUTPOBAHHbLIX PACTBOPOB.

Mony4yeHHbI 6e3BoaHbIN CNUPT oxnaxgatoT Ao Temnepatypbl 20 °C 1 NPOBEPSIIOT €0 KOHLEHTPALUIO
cnuptomerpoM no FOCT 3639. Ecniu gons cnupra okaxercs meHee 99,8 %, TO ero BTOPMYHO HACTauBatoT Hag
HOBOW NOpLMER CBEXEOBOMOKEHHOIO OKCMAA KanbLMs U OTTOHSIOT.

Mony4yeHHbIi 6e3BOAHLIN CMUPT XPAHAT B FePMETUYHO 3aKPbITbIX OYThINAX.

Be3B0AHbIi FMMLEPWUH FOTOBAT CREAYIOLMM 06pPa3oM: B XapOCTONKUI CTakaH BMECTUMOCTLIO 300 cm3
HanusaT 250—300 cM® rIruepnHa 1 HarpeBsaloT B Tedenne 3 4 npu Temneparype ot 160 °C no 170 °C. Tem-
neparypy npoBEpPSIIOT TEPMOMETPOM, OMYLLEHHLIM B FTIIMLEPUH.

OBe3BOXEHHBII 1 OXNaXAEHHBIN MULEPUH NEPENUBAIOT B CYXYI0 OBy BMECTUMOCTbI0 250—300 cm3 u
repMETUYHO 3aKpbIBAKOT PE3MHOBON NPOOKONA.

Be3soaHyo 6EH30IHYI0 KUCNOTY MOMNy4aloT BbICYLUMBAHMEM A0 MOCTOSHHOW MAacChbl B TeYeHue 1 cyT B
9KCUKaTOpE HaJ CepHON KUCMOTOMN.

Be3BoaHbIf XIOpPUCTLIN Bapuii rOTOBAT BbICYLUMBAHMEM B CYLUMMbHOM LUKady npy Temnepartype 130 °C.

16.2.3.2 MpurotoBneHne pacTeopuTenen

3TaHON-IMULEPUHOBLIA PacTBOPUTENbL FOTOBSAT CReayowmmM obpasom: B 200 cm3 6e3BOAHOTO rnuLie-
pWHa, HarpeToro B KOHMYeCKon konbe po temnepartypel 100 °C — 125 °C, pacteopsitot 15 r 6e3BogHoro
xropucroro Bapus. Pactsop oxnaxaator u npubasnsot 1 am® 6essogHoro cnupta u 0,1 r uHguMKaTopa de-
HondtaneunHa. Mony4eHHbIi pacTBOPUTENL HENTPaNU3YIoT, npubasnasa kannamu 0,1 M cnMpToBble pacTBOPLI
ruapokcuaa HaTpus u 6eH30HON KMCNOoThl, A06uBasAch GneaHo-po30BOI OKPaCKM.
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STUNEHIMUKONEBBIA PACTBOPUTENb FOTOBAT, NPUMEHNAA BMecTo Ge3BOAHOro rnuuepuHa 6e3BoaHbIii 9Tu-
NEHMMKONb.

16.2.3.3 YcraHoska TuTpa 0,1 M pactBopa 6eH30MHOI KMCMOTLI MO OKCUAY KanbLusa

HaBecky oKkcuAa KanbLMs UK YIMEKUCRoro Kanbums Maccoi 0,2 r npoKanuBaloT 10 NOCTOSAHHOW MacChl
B Te4yeHne 2—3 4 npu Temneparype ot 950 °C go 1000 °C B nnatuHOBOM Turne. Mony4eHHbIn oKcuAa pac-
TUPAIOT U BHOBb NPOKAanNuWBalT He MeHee 30 MUH Npu TON Xe TemnepaType, 3aTem OXNaXKaatloT B dKCukaTrope
Hagd HaTPOHHOWN U3BECTLIO.

B Tpu cyxue KpyrnoAOHHBLIE UMK KOHUYECKME KONBbl BMECTUMOCTbIO 150 cM® NOMELLaloT CTEeKMAHHbIE
BycuHku, HanmBatoT 30—40 cm3 pacTBopuUTEns], BbICTPO BHOCAT B3BELUEHHYIO B 3aKpbiTOM BlOKCEe HaBECKy
CBEXENpPUroToBrieHHOro okcuaa kansums maccon 0,03—0,04 r, SHepruyHO B36ANTLIBAKOT U rEPMETUYHO MpU-
COEAUHSAIOT K 00PaTHOMY XONOAUMBHUKY.

PacTtBop HarpeBaloT 40 KUMEHUS Ha necyaHol BaHe W KUNATAT A0 NOSIBNEHUS UHTEHCHUBHOW PO30BOM
OKpacku pactBopa. 3atemM konby OTCOEAUHSAIOT OT XONOAUNBbHUKA M TOTHYAC XKe TUTPYIOT ee cogepxumoe 0,1 M
pacTBOpOM GEH30MHOW KMCNOTbI A0 MCHE3HOBEHMS OKpackn. CHOBA NPUCOEAUHSIIOT Konby K oBpaTHoMy Xono-
AWINBHUKY WU KUMATAT pacTBoOp. KUNAYEHWe n TUTPOBAHUE YEPEeayHoT A0 OTCYTCTBUS OKpaCKU Mpu nocrieayto-
uem kunsyeHun B tedeHme 20—30 MuH.

Tutp 0,1 M pacTBopa GeH30MHOI KNCNOTLI N0 OKCUAY Kanbumns Teyo, r/cm3, BEIMMCHISIOT MO chopMyne

m
Tcao =1 41)
rae m — Macca HaBeCKu okeuaa Kanbuus, r;
V — 06bem 0,1 M pacTsopa GEH301HOI KMCNOThI, NOLUEALLNIA HA TUTPOBAHKE, CMS,

3a 3HavyeHune TUTpa NPUHUMAIOT CpeaHee apudPMETUYECKOE HE MEHEE TPEX TUTPOBAHUN.

16.2.4 NMpoBeaeHne aHanusa

B 3aBucumMocTM OT npeanonaraemoin MaccoBoOW AONM CBOBOAHOIO OKCMAA KanbLWsS HABECKY CBeXe-
pacteproii npobel Maccol 0,1—0,5 r noMeLLatoT B KOHUYECKYIO UMW KPYrMOAOHHYIO KONBy BMECTUMOCTbIO
150 cm3 u npubasnsior 30—40 cm3 pacTeoputens. Cogepxumoe konbbl B3GanTbieatoT. Konby npucoeauHaior
K 06paTHOMY XOnoAMNbHUKY U KunATatT 20—30 MUH Ha necyaHoi 6aHe. Mpu NosBNEHUN PO30BOI OKpacku pac-
TBOpA KONy OTCOEAUHAIOT OT XONOAUIbHUKA U TOTYAC Xe TUTPYIOT ropsauuin pacteop 0,1 M pacTBopom BGeH-
30MHON KUCMOThI. KunsiyeHme n TUTPOBaHWE YepeayioT A0 OTCYTCTBUS OKPACKM Mpu NocneaylowemM KUnYeHum
B TedyeHne 20—30 MUH, Nocne Yero TUTPOBAHWE CUMTAIOT 3aKOHYEHHBIM.

MpumevyaHus

1 Mpwu maccoBoii gorne ceobogHoro okcuaa kanbuus meHee 0,1 % HaBecky yBenuuusaioT 4o 1,0
2 lNMpobbi ANst onpeaeneHns cBobogHOro okcuaa kanbLUusa XpaHAT B 3anapadMHUPOBaHHBIX EMKOCTSAX.

16.2.5 ObpaboTtka pe3ynbraToB
Maccosyto Aono cBOGOAHOTO OKCMAA KaNbLUUA Xe a0 g %0, BBIMUCAAIOT N0 hOpMyne
_ V-Tgao 100

Xcaocs = T m “2)

rae V — o6bem 0,1 M pacTeopa 6eH30/HOM KUGROTbI, MOLIEALLIM HA TUTPOBAHNE aHANWU3MPYEMOFO PacTBOpa, CMS;
m — mMacca HaBecku npobbl, T.

17 OnpepneneHune okcupa mapraHua (i)

17.1 CraHpgaptHoe cpeagHekBagpaTudeckoe OTKNOHEHUE MOBTOPAEMOCTU M pacxoXaeHue mexqay pe-
synsTataMu napannenbHeiX onpeaeneHnit He A0MKHbI NPEBbILLATHL 3HAYEHNIN COOTBETCTBEHHO G, U I, YKa3aH-
HbiX B Tabnuue 14.

Tabnuya 14 B npoueHTax
MaccoBas fofis okcuaa MapraHua o, r
o 0,5 Bkntou. +0,04 0,05
CB. 050010 » +0,05 0,07
» 1,0 » 2,0 » +0,10 0,15
» 20 » 50 » +0,20 0,30
» 50 » 200 » 10,60 0,85
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17.2 POTOKONOPUMETPUYECKUIA NEePMAHTaHATHbIN MeToA

17.2.1 CywHOCTb MeTOaAa

MeTtoa OCHOBAH Ha OKWCNEHUM UOHOB ABYXBANEHTHOTO MapraHua B a30THOKUCION cpese HaaCepHOKUC-
NbIM aMMOHWEM [0 hpuonNeToBo-po30BbLIX NEPMaHraHaT-MoOHOB B MPUCYTCTBUM MOHOB cepebpa.

17.2.2 Annaparypa u peakTuBbl

Beckl nabopatopHble 06LLero HasHadeHus no 4.3.

POTOINEKTPOKONOPUMETP KOHLEHTPALIMOHHBIIA.

Cwmechk Ans cnnaeneHus no 9.4.2.

Bogopoaa nepokena no MFOCT 10929 u pacteop 1:10.

Kucnora asotHas no FOCT 4461 u pacTtBopbl 1:4 1 MonsipHOW koHLeHTpaumei 1 monb/am3 (1 M).

Kucnora oprochoccopHas no MOCT 6552.

Cepebpo asoTHokucnoe no MOCT 1277, pacTBOp MaccoBO# KOHLeHTpaumeii 2 riams.

Kanuin mapradyosokucnbii no FOCT 20490, ctaHaapT-TUTP — pacTBOP MOMAPHOW KOHUEHTpauuei Be-
Lecrea-aksusarneHTta 0,1 Monb/gme (0,1 N).

AMMOHUI HagcepHoKucnbin (nepcynbar) no MTOCT 20478.

Kucnora ackop6buHoBasi nuuieBas.

17.2.3 MoaroToBKa K aHanu3y

17.2.3.1 MpuroToBnNeHne CTaHaapTHbIX PaCTBOPOB

Onsa npuroToBneHWs CTaHAAapTHOrO pacTeopa okcuaa mapraHua (pacteopa A) 0,1 N cranHaapt-tuTp
MapraHLOBOKUCIOrO Karnms KONMYECTBEHHO NEPEHOCAT B MEPHYIO Konby BMecTuMocTblo 1 AmS, pasbaensior
BOAON 00 METKU M TLLATENLHO nepemelumBaioT. MaccoBas KOHLEHTpauusi Okcuza mapraHua B pacresope A —
1,419 mr/cm3.

[Jns npuroToBneHnsi paBoyero CTanaapTHOTO pacTBopa okemaa mapraHua (pacteopa b) 14,1 om3 pac-
TBOPa A pa3baBnsAIoT B MEPHOI konbe BMeCTUMOCTbIO 200 cMS 40 METKM BOAOI U TILATENBHO NEPEMELLIMBAIOT.
MaccoBasi KOHLEHTpAaLUs okenaa Mapradua B pactsope b — 0,1 mr/cmS.

17.2.3.2 MNocTpoeHue rpagyupoBOYHOro rpachumka

B naTb MepHbIX KONG BMecTUMOCTbIO 100 cm3 nNpuUMBaoT COOTBETCTBEHHO 2,5; 5,0; 7,5; 10,0; 15,0 cm3
pacteopa B, uto cooreercreyer 0,25; 0,50; 0,75; 1,00; 1,5 Mr okcuaa mapradua, pasbasnsar 4o Metkn 1 M
pacTBOPOM a30THOMN KUCMOTbI, NEPEMELLMBAIOT U (DOTOMETPUPYIOT MOSYYEHHBIE FPAAYUPOBOYHBIE PacTBOPbI
OTHOCWTENbBHO AUCTUINMMPOBAHHON BOAbI, MCMOSBb3YA 3EMEHbIN CBETOMPUIILTP C MaKCUMYMOM CBETONPONYCKa-
HUA NPy AnuHe BOMHbI 530 HM M KIOBETY C TONWMHON Nornowatowero ¢nos 10 Mm.

o nonyyeHHbIM pesynbTataM U3MEPEHUI ONTUYECKOW MIOTHOCTU U U3BECTHOM Macce okcuaa map-
raHua B poToMeTpupyemMbix 06bemMax CTPOAT rpagyupoBOYHbIA rpadmk Unu COCTaBRSAIOT PagyMpoOBOYHOE
ypaBHEHHUE.

17.2.4 NMpoeeaeHue aHanusa

Hagecky npo6bl Maccoi 0,1—0,5 r, B 3aBUCUMOCTU OT NpeanonaraeMoin MaccoBo AONKU okcuaa Map-
raHua, CrnaensioT B TUrAe € 2 I CMecu Ans cnnaenexus. MNnae pacteopsioT B 50 cm3 HarpeToro 0 Temnepa-
Typbl 50 °C — 70 °C pacTBOpa a3oTHOIi KUCNoThl 1:4 B cTakaHe BMECTUMOCTbIO 150 cm3. Turens o6MbIBaloT
MWHUManNbHLIM KOSIMYECTBOM BOAbI U NEPEBOAAT PACTBOP KOMMYECTBEHHO B MEPHYIO KONOY BMECTUMOCTbLIO
100—250 cm3.

Bo3moxHO BblgeneHune Bypbix xrnonbes okcuga mapradua (IV). B stom cnyvae cneayet aobasutb K
aHanusupyemMomy pacTBOpYy OA4HY-ABE Kannu nepekucu Bogopoaa Unm Kpuctansmk ackopouHOBOW KUCIOThI.
3aTeM Npo3payHbIi PacTBop AOBOAAT A0 METKU BOAON U NEePEMELLUBAIOT.

B MepHyto konBy BMECTUMOCTbIO 100 cm® 0TBMPAatoT anMKBOTHYIO YacTb o6bemom 10—50 cm3 aHanu-
3upyemoro pacteopa, npubaensiior 5 cM® opTohoCdOPHON KUCNOThI, 5 cM3 pacTBopa a3oTHOKUCHOTO cepe-
6pa, 2—3 r HaaACEePHOKNCIIOrO aMMOHUSI U HarpeBatoT Konby Ha BoAsAHOW 6aHe A0 YCTAHOBMEHUS MOCTOSAHHOMN
WUHTEHCWMBHOCTU OKPACKK, 3aTEM OXNaKaaroT konby, 4OBOAAT A0 METKM BOAON U hoToMeTpupytot no 17.2.3.2.

17.2.5 O6paboTKa pe3ynLraTtoB

Maccy okcuga mapradua (II) B MunnurpammMax HaxogsaT no rpagyupoBOYHOMY rpaduky U BbIMMCAAIOT
MCKOMYIO MacCOBYIO AOSIO anemMeHTa no dopmyne (7).

HenocpeacTBEHHO MacCOBYIO AOMIO OKCuAa mapraHua B npobe, BbipaXeHHYIO B MPOLEHTaX, onpeae-
NAT NO rPagyupoBOYMHOMY rpacduKy, NOCTPOEHHOMY B KOOPAMHATAX «OMTUYecKasi NIOTHOCTb — MaccoBast
[0ns AneMeHTa B NPOLeHTax» UIN HAXOAAT NO rpagyupoBOYHOMY ypaBHEHUIO. Mpy OTCTYMNNEHNM OT YCNOBMIA
rpagyvpoBKM Takux napaMeTpoB Kak Macca HaBecku, 06bem anMKBOTHOM YacTu UNK pa3BefeHune, pacyeT npo-
BOAAT no dopmyne (8).
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17.3 doTokonopumeTpuyeckuin hopMmanbaoKCUMHbBIN MeTOA

17.3.1 CywHOCTb MeTOAa

Metoa ocHOBaH Ha 06pa3oBaHUK MOHOM ABYXBANEHTHOIO MapraHua ¢ popmarnbJ0oKCMMOM B LLEMOYHON
cpeae OKpaLLEeHHOro B KpacHo-0ypelii LBeT hopMarnbioKkCUMara TPEXBaNEHTHOrO MapraHua.

MeLluawoulee BnusHUe TPEXBANEHTHOIO Xeresa YCTPaHSAIOT BOCCTAHOBNEHWEM €ro A0 ABYXBANEHTHOrO
cocTosiHus. OcTanbHble NPUCYTCTBYIOLLME rMAPaThl OKCMAOB MACKUPYIOT TPUSTAHONAMUHOM U PTOPUAOM Ha-
Tpus. MNpuCyTCTBUE XMOPUAOB HE MELLIAET, YTO NO3BOMAET ONPEeAEnUTE MaCcCOBYIO A0MI0 okcuaa mapraHua (1)
13 CONAHOKMCIIOrO pacTBopa, NPUTOTOBNEHHOTO NO 9.4.4.

17.3.2 Annapartypa u peakTuBbl

Becbl nabopaTopHble 06LLero HasHadeHus no 4.3.

POTOANEKTPOKONOPUMETP KOHLIEHTPALMOHHBIN.

Kucnota conanaa no FOCT 3118 u pacteop 1:3.

AMMMaK BogHbIN no TOCT 3760: 100 cm® ammuaka pa3basnsioT Bogon Ao 250 cmd.

Kucnora ackopbuHoBasi.

Hartpwit ceprucTokncnbIi 6e3soaHbIi o MTOCT 195, pacTBOP MONAPHOI KOHLIEHTPaLmel 1 mons/amS.

Mmapokcunamuna rugpoxsnopung no FOCT 5456.

Hatpuii dptopuctiin no FOCT 4463.

TpuataHonamuH no 10.2.2.

dopmManuH TexHmdeckuin no NOCT 1625.

dopmManbaoKCUM, PacTBOP MaccoBOW KOHLeHTpaumeii 20 r/am3: pacTBopsioT 4 r rmgpokcunamumHa ru-
apoxnopuaa u 5 cm3 dopmanuua B 250 cm3 Bogbl.

Mackupytowmit peareHt (MP): pacTBopsioT 5 r dpropucToro Hatpus u 10 cm? TpustaHonamuna B 300 cm3
BOAbI, PACTBOP (OUNLTPYIOT U pa3basnaloT Boaoi Ao 1 AmS.

Kanuin mapranuosokucneini no NOCT 20490, ctaHgapT-TUTP — pacTBOp MOMSAPHON KOHUEHTpauumen Be-
wecrtea-aksueanenta 0,1 monb/am3 (0,1 N).

17.3.3 NoaroTroBka K aHanusy

17.3.3.1 MpurotoBneHne craH4apPTHLIX PaCTBOPOB

CraHfapTHbIi pacTBop okcuaga mapraHua (pacrteop A) rotoesaTt no 17.2.3.1.

[ns npurotoBneHns paboyero CTaHAAPTHOTO pacTBoOpa okcuaa mapradua (pacreopa B) 14,1 cmS pac-
TBOPa A NOMELLAIOT B CTaKaH BMeCTUMOCTbIo 300 cm3, npubasnsior 200 cM® pacTBopa COnsHOI KMCNoTh! 1:3,
TPU—NATb Kanesb pacTBopa HaTPUsS CEPHUCTOKUCIIONO A0 06ecLBeYnBaHuA nepmadraHara kanusa. Pacreop
KMNSTAT A0 YAANEHUs 3anaxa CepHUCTOTO aHrMapuaa, NepeHocsT B MEPHYIO Konby BMECTUMOCTbIO 1 amS,
oxXra)kgarot 40 KOMHAaTHOI TeMnepaTtypbl, 4OBOAST BOAOW A0 METKM U nepemMeLumsalor. MaccoBas KOHUEHTpa-
UMst okcuaa MapraHua B pacteope b — 0,02 mr/omS.

17.3.3.2 MocTpoeHne rpagympoBOYHOro rpadmka

B naTb MEpPHbIX konb BMeCTUMOCTbI0 100 cM3 NpunuBaloT cooTBeTCTBEHHO 1; 2; 3; 4; 5 cm3 pacTeopa B,
yto cootBercTByeT 0,02; 0,04; 0,06; 0,08; 0,10 Mr okcuaa MapraHua; 4o6asnsaT no 5 oM pacTBopa CONAHON
kucnoTbl, 20 cm® Bogbl, 5 cm3 MP, 8 cm3 pacTsopa ammmaka, 5 cm® pacTBopa hopMarnbAoKCUMa, AOBOAAT CO-
Aep>xumoe konb 40 METKM BOAOW, NEPEMELLMBAIOT U OCTaBnAT Ha 30 MUH.

Mony4yeHHblE rPagyMpPOBOYHbIE PACTBOPbI (POTOMETPUPYIOT OTHOCUTENLHO AUCTUANUPOBAHHOW BOAbI,
UCNOMb3Yys CUHUIA CBETOMUMBLTP C MAaKCUMYMOM CBETONPOMNYCKAHUA NPU ANUHE BONHbI 420—453 HM U KIOBETY
C TONLMHON nornowaroLlero cnos 20 mm.

Mo nony4veHHbIM pesynbTatam U3MepeHun ONTUYMECKONM NNOTHOCTM M U3BECTHOW Macce okcuaa map-
raHuya B (hoTomMeTpupyembix 00bemMax CTPOAT rpagyMpOoBOYHbIN rpadMK MU COCTaBASAIOT rPagympoBOYHOE
YypaBHEHME.

17.3.4 NMpoBeageHne aHanusa

M3 CONAHOKUCNOro pacTBOpa, NOMy4eHHOro o 9.4.4, oTBUPAIOT anuKBOTHYIO YacTk 06beMoM 25 cMS U
NOMELLAIOT B MepHYI0 koniby BMecTumocTbio 100 cm3, gobaenstor 25 cm® Boabl, 5 cm3 MP, 0,05 r ackop6uHo-
BOJ KMCFOThI, 8 cM3 pacTBopa ammuaka 1 5 cm® pacTeopa hopmarbaokcuma. JanbHeiwme onepauum — no
17.3.3.2.

17.3.5 Obpabotka pesynsratoB — no 17.2.5.

18 OnpepeneHue okcuaga xpoma (VI)

18.1 CtangapTHOe cpeaHeKkBagpaTU4ecKoe OTKNOHEHWE MOBTOPSAEMOCTU U pacxoXaeHue mexay pe-
3yneTatamu napannenbHbiX ONpeaeneHnii He A0MKHbI NPEBbILLATL 3HAYEHNIt COOTBETCTBEHHO G, U I, YKa3aH-
HbIX B Tabnuue 15.
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Tabnuya 15 B npoueHTax
MaccoBas AonA okchaa Xxpoma O, r

o 0,00020 BKrIHOM. +0,00002 0,00003
Cs. 0,00020 go 0,00050 » +0,00005 0,00007
» 0,00050 » 0,00200 » +0,00020 0,00030
» 0,00200 » 0,01000 » +0,00100 0,00140
» 0,01000 » 0,05000 » +0,00500 0,00700
» 0,056000 » 0,10000 » +0,01000 0,01400
» 0,10000 » 0,30000 » +0,02000 0,02800
» 0,30000 » 1,00000 » +0,07000 0,10000
» 1,00000 » 3,00000 » +0,18000 0,25000
» 3,00000 » 8,00000 » +0,40000 0,50000

18.2 doTokonopumeTpuYeCKUn MeTon

18.2.1 CymHOoCTb MeTOAA

Mertoa ocHOBaH Ha B3aumogelicTeum aucdeHunkapbasmaa ¢ MOHaMK LLECTUBANEHTHOrO Xpoma ¢ obpa-
30BaHUEM B KMCIIOW Cpefie COeANHEHUSA, OKPALLEHHOMO B KPaCHO-(MONETOBbLIN LIBET.

Peakuusa npotekaet B Te4eHUe HECKOMNbKNX CEKyHA.

MewaioLlee BNMsHME TPEXBANEHTHOIO Xemne3a yCTPaHSIoT NepeBoaoM ero B 6ecupeTHbIn hochaTHbIN
KOMIMEKC.

18.2.2 Annapartypa u peakTuBbl

Becbl nabopatopHble 06Lero HasHaueHus no 4.3.

POTOSNEKTPOKONOPUMETP KOHLEHTPALMOHHBIN.

Kucnora conaxnasa no FOCT 3118 u pactsop 1:5.

Kucnora oprodoccopHaa no NOCT 6552, pacteop 1:2.

CnunpT STUNOBLIN PEKTUUKOBAHHDIN TexHuYeckuin no MOCT 18300.

Oudbennnkapbasna: 0,25 r audpenunkapbasuaa pacteopsioT npu cnabom Harpesanum B 100 cm3 pac-
TBOpA TMnosoro cnuprta 1:1. OudeHunkapbasua HECTOEK U ero pacTBOp rOTOBSIT HEMOCPEACTBEHHO nepef,
onpeaeneHuem.

Kanuii asyxpomoBokucnbiii no FOCT 4220, nepekpucTanimn3oBaHHbIA U BbICYLLEHHbIW 40 NOCTOSIHHOM
mMaccel npu Temneparype 130 °C.

CMech ans cnnaeneHus no 9.4.2.

18.2.3 NMoaroTroBka K aHanNu3y

18.2.3.1 MpuroToBneHme CTaHaapTHOroO pacTeopa

Hagecky ByXpOMOBOKNCNOro kanus maccon 0,0368 r pacTeopsiior B 100 cm3 BOALI; pacTBOP NEPeBoOasT
B MEpPHYIO Konby BMECTUMOCTbIO 250 cm3, pa3baBnaloT A0 METKM BOAOW U TLLATENBHO NEPEMELLMBAIOT.

AMNMKBOTHYIO YacTb 3TOr0 pacTeopa o6bemomM 50 cm® pasbasnsaloT BOAOW 40 METKM B MEPHON konbe
BMECTMMOCTbIO 250 cm3. MaccoBasi KOHLEHTPaLMA OKCUAa XpoMa B CTaHAapTHOM pacTeope — 0,02 mr/cm3.

18.2.3.2 lNMocTpoeHne rpagynpoBOYHOro rpaduka

B natb MepHbIX kond BMecTuMocTbio 100 cM® HanuBaloT cootBeTcTBEHHO 0,4; 0,8; 1,2; 1,6; 2,0 cm®
CTaHJapTHOro pacrteopa, 4to coorercreyet 0,008; 0,016; 0,024; 0,032; 0,040 r okcuaa xpoma, pasbaensiot
BOAON A0 obvema npubnuautensHo 70 cm3, fo6aBnsaloT B Kakayto konby no 1,5 cM3 ConsiHOM KMCHOTI, 4 cm3
OpTOOCHOPHOI KMCNOTHI 1 TLLATENLHO NepemeLLmBaroT. 3atem npubasnsior no 1,5 cm3 audenunkapbasnaa,
pa3baBnsalT 0 METKM BOLOW, BHOBb MEPEMELLMBAIOT U Yepe3 5—7 MUH (DOTOMETPUPYIOT NOMYYEHHbIE rpagy-
WPOBOYHbIE PACTBOPbI OTHOCUTENBbHO AUCTUNNIMPOBAHHON BOAbI, UCMOSb3Ys 3€MeHblii CBETOUNBLTP C MaKCK-
MYMOM CBETONPONYCKaHMA Npu AnnHe BosHbl 530-536 HM 1 KIOBETY C TOSNLIMHOW nornowaoLlero cnos 30 Mm.

[0 nony4YeHHbIM pesynbratam U3MEePEHUI ONTUYECKON NITOTHOCTM U M3BECTHOW Macce okcuaa Xxpoma B
hoToMeTpUpyembIX 06beMax CTPOAT rpagyMpOBOYHbIN rpadivk UMM COCTABMSIOT rPaAyUPOBOYHOE YPaBHEHME.

18.2.4 MpoBeneHne aHanu3a

Hagecky npo6bl maccoii 0,2—0,5 r (B 3aBUCMMOCTH OT Npeanonaraemon MaccoBoOW A0MM OKCuaa Xpoma)
CMNaBnsioT ¢ 2 F cmecu Ana cnnaenenuns. MNocne oxnaxaeHus nnae pacteopsioT B 40—50 cm3 pacTopa co-
NAHOI KNCNOTHI, NEPEBOAAT PacTBOP B MEPHYIO konby BMECTUMOCTBIO 100 cm3, pa3basnsioT 4O METKM BOAOI
U TLWATEMbHO NepPEeMELLMBALOT.
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[ns onpeaeneHns MaccoBON A0NKU OKCUAA Xpoma OTOMPALIOT anuMKBOTHYIO YacTb MOYyYEHHOro pacTBo-
pa o6bemom 10—25 cm3 (B 3aBUCMMOCTM OT NpeanonaraemMoil MaccoBO JONM SMEMEHTa) B MEPHYIO konbdy
BMecTMMOCTbIo 100 cm3, fobasnsior 50—60 cm® Bogbl, 4 cm3 pacTBopa opTodocOPHON KUCHOTLI U nepe-
meLunsatoT. flanee npubaensior 1,5 oM’ andbeHunkapbasuaa, pa3baBnsioT 40 METKU BOAON, NEPEMELLMBAIOT
n yepes 5—7 MUH POTOMETPUPYIOT o 18.2.3.2.

18.2.5 ObpaboTka pe3ynsraToB

Maccy okcnaa xpoma B OTOMETPUPYEMOM OBbeme aHanu3MpyeMoro pacTeopa B MUNurpaMmMax Haxoaat
Mo rpagyMpoBOYHOMY rpaduKy U BLIYMCAIAIOT MCKOMYIO MaCCOBYIO 40MI0 anemeHTa B npobe no dopmyne (7).

HenocpeacTBEHHO MaccoBYHO A0S0 OKCUAA XpOMa B MPOLIEHTAX ONPEAEnsioT N0 rpagyupoBOYHOMY rpa-
dunKy, NOCTPOEHHOMY B KOOPAMHATAX «OMNTUYECKAs NNOTHOCTb — MAaccoBas AONA 3NeMeHTa B NpoueHTax»
UNKU HaxXoAAT No rpagyupoBOYHOMY YPABHEHMIO.

18.3 OnpeaeneHue sogopacTesopumoro xpoma (VI)

18.3.1 CywHocTb MeTOoAa

MeToa ocHOBaH Ha pacTBopeHun B Boae okcuaa xpoma (VI) ¢ nocneaytolwmm ero onpeaeneHuem ¢orto-
KONOPUMETPUYECKUM METOAOM C UCNONb3oBaHuem audernunkapbasunga.

18.3.2 Annapartypa 1 peakTuBbl

MpuGopsl, peakTuBbl, XMMu4eckas nocyaa no 18.2.2.

Kucnota cepHas no FOCT 4204, pacteop 1:10.

18.3.3 MNoaroroBka kK aHanNu3y

MpurotoeneHne ctaHgapTHOro pacrsopa — no 18.2.3.1.

[MpurotoBneHne rpagynpoBOYHbIX PACTBOPOB KM NOCTpoeHue rpacduka — no 18.2.3.2.

18.3.4 NpoBeaeHne aHanusa

HaBecky knuHkepa unu uemeHTa maccoi 0,5—2,0 r noMeLwaroT B Cyxoi crakaH BMECTUMOCTbIO 100—
150 cm3, npuBaBnAIOT NPU HENPEPLIBHOM MOMELLMBAHUM 25 CM3 XONOAHOI BOALI M NEpPeMEeLLMBAIOT Ha Mar-
HUTHOW MeLlanke B TedeHne 15 MuH. 3atem pacTBOpY AAlOT OTCTOSATLCS M AeKaHTUPYIOT Yepes hunsrp «be-
nasi NeHTa» B MepPHyIo Konby BMeCTMMOCTbIO 100 cM3, nepeHOCs Mo OKOHYaHWM NPOLEcca 0Ca0K Ha hUnLTp.
OCaf0K NPOMBIBAIOT HA PUMLTPE, COBUPast TPOMbIBHBIE BOAbI B TY e konby [0 o6bema 75—80 cm3. K cmnb-
TpaTy npubasnstoT 5 cm® pacTBopa cepHoii kucnoThl, 1,5 cM3 andennnkapbasuaa, pasbasnsioT 40 METKU
BOJOW, NepemMeLUMBatoT u Yepes 5—7 MUH hoToMeTpupyioT no 18.2.3.2.

Mpu atom oB6a3aTensHO BHECEHKWE nonpaBku no 4.23 no 0gHOMY U3 CTaHAAPTHLIX pacTBOPOB (HanpumMep,
¢ 0,01 Mr xpoma) nyTem M3MEepPEHUs €ro ONTUYECKON NIOTHOCTU OAHOBPEMEHHO C aHANM3UpPyEMbIM PACTBOPOM.

18.3.5 ObpaboTka pe3ynsraToB

Maccosyto gonto Bogopactsopumoro xpoma (VI) B npobe B npoueHTax onpeaensior no 18.2.5 Heno-
CPEeACTBEHHO MO rpagyupoBOYHOMY rpaduKy, NOCTPOEHHOMY B KOOPAMHATAX «ONTUYECKas NIOTHOCTb — Mac-
COBasi A0S 3MEeMEHTA B NPOLEHTaX».

19 OnpepneneHue okcupa ¢gocdopa (V)

19.1 CraHgapTHOe cpeaHekBagpaTu4eckoe OTKIIOHEHME MOBTOPSAEMOCTU U pacxXoXxaeHue mexay pe-
synesraramy napannenbHbIX OnpeaeneHuit He A0MKHbI NPEBbILLATH 3HAYEHMIA COOTBETCTBEHHO G, U 1, YKa3aH-
HbIX B Tabnuue 16.

Tabnuuya 16 B npoueHTax
MaccoBas gons okenga cocdopa o, r
o 0,5 BKritou. +0,03 0,04
CB.0,50010 » 0,07 0,10
» 1,0 » 30 » +0,20 0,25

19.2 ®OTOKONOPUMETPUYECKUIN MEeTOA

19.2.1 CywHOCTb MeTOoAa

Metoa ocHoBaH Ha ofpasoBaHuM POCHOPHO-MONUOAEHOBON rETEPONOSIMKMCIIOTEI C NOCNeayoLwmuM
BOCCTaHOBIEHUEM €€ CEePHOKUCHbIM MMAPA3UHOM C Lienbio 06pa3oBaHWUs OKpaLLEHHOr0 B CUHWUIA LBeT ¢oc-
HOPHOMONMBAEHOBOIO KOMMINEKCHONO COEANHEHUS.
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19.2.2 Annapartypa 1 peakTUBbI

Becbl nabopatopHble 06LUero HasHaveHus no 4.3.

Meyb MybenbHag.

Kucnota cepras no FOCT 4204 1 pacTBOp MOMSIPHOI KOHLeHTpauyeit 10 monk/am3 (10 M).

Hatpuin monu6aeHoBokucnbiini no FOCT 10931, pacTteop: 5 r MONMBAEHOBOKUCIONO HATPUA PACTBOPSAIOT
B 200 cm3 pacTBOpa CEepHOIi KUCTOTHI MOMSPHOI KOHLEHTpaumei 10 Monb/ams.

MapasuH ceprokucnblii mo MTOCT 5841, pacTBOp MaccoBoi KoHUeHTpaumeit 1,5 r/am3 (nanee — Boc-
CTaHOBUTEND).

Kanus mapokena no FTOCT 24363, pacTBOP MOMNSPHOI KOHLIEHTpaLmen 3 monb/ame (3 M).

Kucnota consinas no FOCT 3118 u pacteop 1:3.

Kanuit doccopHokucnbii ogHo3ameweHHblin no FOCT 4198, asawabl NEepeKpucTansm3oBaHHbIn U3
ropsiyero BOAHOrO0 pacTBOpa M BbICYLUEHHbIA A0 MOCTOAHHOW Macchl npu Temneparype 110 °C. XpaHAat B
3KCUKATOPE HaJ CrOEM CEePHOMN KUCIIOTbI UK B CTEKIMSIHHOM Tape C NPUTEPTON KPbILLIKON.

deHongranenH, nHanKaTop.

CMech ans cnnaeneHus no 9.4.2.

19.2.3 NMoaroToBka K aHanNu3y

19.2.3.1 MNpuroToBneHne cTaHgapTHOrO pacTeopa

HaBecky 0fHO3aMeLLEHHOro thoCAIOPHOKUCIIONO Kanus maccoit 0,1917 r pacteopsioT B 100—150 cm3
BOAbI, MEPEHOCAT B MEPHYIO KONOY BMECTUMOCTbIO 1 AMS, pa3BaBnsIoT 10 METKW BOAOIH U NepeMeLLIMBaloT. 3a-
TEeM anuKBOTHYIO YaCTb MONTYYEHHOTO PacTBOpa, paBHyto 100 cm3, NepeHOCAT B MEPHYIO KONBY BMECTUMOCTbIO
500 cm3, pa3baBnsaIoT BOZOI 10 METKM U nepemeLLmBaloT. MaccoBas KoHLEHTpauus okenaa docdopa (V) B
cTaHaapTHOM pactBope — 0,02 Mr/cm3.

19.2.3.2 NocTpoeHune rpagyupoBO4HOro rpacumka

B yeTbipe MepHbIe Konbbl BMECTUMOCTbIO 50 cM3 BBOAST COOTBETCTBEHHO 1; 2; 3; 4 cms CTaHAapPTHOIO
pacteopa, 4To cooretcTByeT 0,02; 0,04; 0,06; 0,08 Mr okcuaa doccopa, nobaBnsaIoT B kKaxayto konby 25—
30 om® Boabl, 5 cM3 pacTBOpa MONMBAEHOBOKUCHOTO HATPUs, 2 CMS CEPHOKMGIONO MMAPa3uHa W JONUBAIOT
[0 METKM BOAOI. PacTBopbl nepemeLumBaioT 1 NorpyXatot Ha 10 MUH B KUNSILLYIO BOASHYIO 6aHI0, nocne Yero
oXnaXgalT A0 KOMHATHOW TeMnepatypbl U (DOTOMETPUPYIOT MOSyYEHHbIE TPadyUpPOBOYHbIE PacTBOPbI OT-
HOCUTENbHO AUCTUNIIMPOBAHHOW BOAbI, UCMOMb3YS KPaCHbIA CBETOMUALTP C MAKCUMYMOM CBETONPONYCKAHNA
npu AnvHe BorHbl 656—680 HM K1 KIOBETY C TOSMLMHOM NOrnoLwaoLwero ¢noa 20 mm.

[0 nony4yeHHbIM pesynsratam U3MEPEHWU ONTUYECKOW MIOTHOCTM U M3BECTHOW Macce okcuaa ¢poc-
dopa B POTOMETPUPYEMBIX 06bemMax CTPOST rpPagyupoBOYHBIA rpaddMKk Unu COCTaBRAIOT rpagyMpoBOHHOE
ypaBHEHNE.

19.2.4 NMpoBeaeHne aHanusa

B 3aBncuMMoCTM OT npeanonaraemoin MaccoBow Aonu okcuaa poccopa onpeaeneHne NPoBOASAT UMK U3
anuKBOTHOW YacTW CONAHOKMCIIOrNO pacTeopa, NPUroTOBIEHHOTO Mo 9.4.4, UNKU U3 anNUKBOTHOW YacTu pacTBo-
pa, NPUroTOBNEHHOrO No 9.4.4 U3 OTAENbHON HABECKMU.

OT6MpaloT NUNETKoit 25 M aHaNM3MPYEMOro pacTBOpPa, NMEPEHOCAT B MEPHYIO KONBY BMECTUMOCTbIO
50 cmB. MpeapapuTenbHO 25 cM® STOTO Xe pacTBopa oTEMUPAIOT B CTaKaH UMK Konby 1 HeTPanu3yioT pacTBo-
pOM ruapokcuaa kanus no cpeHondraneunny. Moweawee Ha HelTpanu3auuio KONMYECTBO Wenoyu npubas-
NAIOT B aHann3upyemblii pacTeop, satem AobasnsioT 5 cm® pacTBopa MOnMBAEHOBOKMCNOTO HaTpus, 2 cmS
pacTBopa CepHOKMCIIOro ruapasuHa, AonuBatoT 40 METKM BOAOW, NEPEMELLMBAIOT 1, nocne 10 MUH BbiaEepXu-
BaHUWS B KunsiLlel BoasiHOM BaHe, oxnaxaatot u dhotoMeTpupytot no 19.2.3.2.

19.2.5 O6paboTka pe3ynsraTtoB

Maccy okcuaa cpocchopa (V) B hoTomMeTpupyemMomM o6beMe B MUNNIMIpaMMax Haxo4saT no rpagympoBoy-
HOMY rpacuKy 1 BbIYMCIIAIOT MCKOMYIO MaCCOBYIO A0S0 arieMeHTa B npobe no dopmyne (7).

HenocpeacTtBeHHO MacCOBYO AOMO oKkcuaa dhocdopa B Npobe, BbIPAXKEHHYIO B NPOLEHTaXx, onpeaens-
10T NO rpagyMpPoOBOYHOMY rpadduKy, MOCTPOEHHOMY B KOOpAUHATaX «ONTMYECKas MOTHOCTb — MaccoBas Aons
3MEeMEHTA B MPOLEHTaX» WM HAXO4AT NO rpagyupoOBOYHOMY YpPaBHEHMIO.

20 OnpepeneHne okcuaa 6apus

20.1 CtaHpgapTHOe cpeaHekBaApaTUYEcKoe OTKIMOHEHUE MOBTOPAEMOCTM U pacXOXAEHUe mexay pe-
3ynsTatamMu napannesnbHbIX onpeaeneHui He AOMKHbI NPEBbILLATL 3HAYEHUIE COOTBETCTBEHHO G, U 7, yKa3aH-
HbIX B Tabnuue 17.
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Tabnuya 17 B npoueHTax
MaccoBas aons okcuga 6apusa o, r
o 1,0 Bkntou. +0,04 0,06
Cs. 1,0 no 40 » +0,15 0,20
» 40 » 100 » +0,30 0,40
» 10,0» 15,0 » +0,40 0,60

20.2 NpaBUMETPUYECKUIA METOA,

20.2.1 CymHOCTb MeTOAa

MeTtoa ocHOBaH Ha oca)xaeHuu okcuaa 6apus 3 CONSIHOKUCIIOrO pacTBopa B BUAE CePHOKMCIOro 6apusa
1 HaxXoXaeHWn MaccoBomn aonu okcuaa Gapus B Npobe No Macce BbiAENEHHOro ocaaka.

MpucyTcTBYIOWAA B aHanM3upyemon npobe KpeMHEKUCINOTa HaXoauTCsl B pacTBOPMMON ¢hopMe u He
MeLLaeT onpeaenexunio okcuaa bapus.

20.2.2 AnnapaTtypa U peaxTmBbl

Becbl nabopartopHbie 00Lero HasHayeHus no 4.3.

MNeub mydenbHas.

Kucnora conanas no NOCT 3118 u pactsop 1:3.

Kucnota cepuasi no FOCT 4204, pacTBop MaccoBoi KOHLEHTpaumen 50 r/am3.

AmMmuak sBoaHbiv no MOCT 3760, pacteop 1:1,5.

Cepebpo asotHokucnoe no FOCT 1277, pacTBOp MaccoBoi kOHUEHTpaumei 10 r/amd.

CmMecb Ang cnnaeneHuns no 9.4.2.

20.2.3 NpoBegeHue aHanusa

Hasecky matepuana maccoi 0,5 r cnnaensior ¢ 2 r cmecu Ana cnnasnexus. locne oxnaxaeHus nnas
o6pabatbiBatoT 40—50 cm3 Tennoro pacTBopa CONSIHOM KUCHOThI B CTakaHe BMECTUMOCTbI0 300—400 cm3 g0
NONHOro pactesopeHus. MNonyyeHHbI pacTBop pa3baensior Bogon Ao 200—250 cM3, He 0Bpalas BHUMaHUS
Ha BO3MOXHOE BbiNageHue ocagka CepHOKUCNOro 6apusa, HeWTpanu3yloT aMMUMakoM A0 NOSABNEHUA NErkKon
MYTU TMAPOKCUAOB, KOTOPYIO PACTBOPSIIOT HECKONbKUMU KannsiMuU CONSIHOM KUCIOTLI, U A06GAaBNSIOT B pacTBOp
2 cM® TOif e KUCMOTbI B U3OBITOK.

3aTem pacTBOP HAarpeBaloT A0 KMMEHWSs, NPMBaBRAT 15 CM3 ropsyero pacTeopa CepHOi KUCNOTbI W
KUNATAT B Te4eHue 1—2 MuH. PacTsop ¢ 0CagKoM BbiAEPXKMBAIOT B TENSIOM MECTe A0 TeX Nop, NoKa XXMAKOCTb
Haj 0CakOM He CTaHeT NpOo3payHon, 3aTeM (OUNBTPYIOT Yepes ABOWHOM NAOTHLIN PUNLTP KCUHAA NEHTay B
MEPHYI0 KonBy BMECTUMOCTbIO 500 cM3 1 NPOMbIBAIOT 0CAAOK HA hUNLTPE ropsYeit BOAOI [0 UCHE3HOBEHUA
peakuuu Ha UOH xnopa. Ocagok BmecTe ¢ PULTPOM NEPEHOCAT B NpesBapuTENbHO NPOKANEHHbIN U B3Be-
LEeHHbIN hapdOpOBbIA TUrenb, NOACYLLUMBAIOT, 030MS0T U NPOKaNMBaioT B My(PernbHOW NeYu npu Temneparype
ot 800 °C no 850 °C B TeueHne 20—30 MuH. Turenb C NPOKaNeHHbIM 0CAAKOM OXNaXAaloT B SKCUKATOPE U
B3BeLLMBAIOT. [poKanMeaHme NOBTOPSIIOT 40 NOCTOSIHHOW MacChl.

dunsTpaT, NONYYEHHbI NOCNE OTAENEHUS ocaaka, pa3baBnsoT 40 METKWU BOAON, NepeMELLMBAIOT U UC-
nonb3yloT AN onpeaeneHua MaccoBoin A0onM okcuaa Kkansuyusa no 10.2.

MpumMedaHune — [Ons Kaxaol napTun paboumnx npob, B KOTOPLIX orpeaeneHne MaccoBom Jonu okeuga bapusa
NPoBOAAT B Te4eHUe ofHoro pabodero JHs, peKoMeHAYeTCA napannensHo BhIMOMHATE U3MepeHUe XonocTol npobel, co-
CTaBIEHHOW U3 NPUMEHSeMbIX B KOHKPETHOM aHarimae peakTUBOB U BOAbLI, AN YYeTa WX 3arpsA3HEHNUSA C BHECEHWEM COOT-
BETCTBYIOLLMX NonpaBok Npu obpaboTke pesynsraToB aHanumsa.

20.2.4 O6pa6oTka pe3ynsraToB
Maccosyto gonto okcnga 6apus B npobe Xy, o, %, BEIMUCTAIOT MO hopmyre

(my —my)-0,657-100
m ]

rae m, — Macca TUMMs C NPOKaneHHbIM 0CaAKOM CEPHOKUCMOro bapus, r;
m, — macca nycroro npoKaneHHoro TUrms, T;
m — macca HaBecku npobbl, T;
0,657 — koadhchuumeHT nepecyeta cepHokucnoro 6apusi Ha okcug bapus.

XBao = (43)
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20.3 doToTypOMAMMETPUYECKMI METO,

20.3.1 CywHoOCTb MeTOAa

MeTtoa OCHOBaH Ha B3auMOAEnCTBMU MOHOB Bapus 1 cynbdaT-moHOB ¢ 06pa3oBaHUeM CyCneH3nun cyrb-
hata bapusi B KUCIION Cpeae B NPUCYTCTBMM 3ALLMTHOTO Kornonaa u h0TOMETPUYECKOM OnpeaeneHun crene-
HW MOMYTHEHUSI pacTeBopa.

20.3.2 Annapatypa u peakTuBbl

Becbl nabopatopHble 06Lero HasHaveHus no 4.3.

Meyb MydenbHas.

DOTOINEKTPOKONOPUMETP KOHLIEHTPALMOHHbIN.

Kucnorta consinaa no NOCT 3118, pacteop 1:3.

Kucnora oprodoccopHasn no FOCT 6552.

Kpaxman pacteopumbiii no FTOCT 10163: 0,5 r kpaxmana cmewmsaot co 100 cm3 kunsLweit Bogbl,
KMMATAT 5 MUH, PUABTPYIOT M OXNaXaatoT.

Kanuii ceprokucnbiin no MOCT 4145.

Bapuit cepHokucnbii no FOCT 3158.

Cmecb ans cnnaenexdusa no 9.4.2.

20.3.3 MNoagroToBka kK aHanNu3y

20.3.3.1 MNpuroToBneHne craHaapTHbIX 06pasLoB

K nstn HaBeckam OCO CbipbeBOI CMECU Maccoit 5 r gobasnatot coorBeTrcTBeHHo 0,1;0,2;0,3;0,4; 051
cepHokucnoro 6apus, YTO JOMKHO COOTBETCTBOBATL MacCOBON Aone okcuaa 6apus B MONyYeHHbIX CTaHAapT-
HbIX 0o6pa3suax 1,29 %; 2,53 %; 3,72 %; 4,87 %; 5,97 %.

CmMecu TwaTenbHO nepemMeLLnBaoT M NPOBEPSAIOT MACCOBYIO 40N aneMeHTa no 20.2.3, nocne yero
BHOCAT KOPPEKTMBLI B MACCOBLIE A0MM Okcuaa Bapusa B CTaHAapTHLIX 0Opasuax.

Onsa aHanu3a matepuarnoB ¢ MaccoBoi aonei okcuza 6apus meHee 1,0 % NPUroTOBNEHHYIO U NPOBeE-
PEHHYIO NO COAEePXKaHUIO ANeMeEHTa Cepuio cTaHaapTHbIX obpasuos pasbaensaior OCO CbipbeBO CMECU B CO-
OoTHOLIeHWK 1:4, nonyyasa Takum 06pasom BTOPYIO CEPUIO CTaHAAPTHLIX 00pa3LIoB C MAacCOBOM A0NEN okcuaa
6apus 0,26 %; 0,51 %; 0,74 %; 0,97 %; 1,19 %.

20.3.3.2 MNocTpoeHue rpagynpoBOYHOro rpadgumka

Hagecku cranaaprHbix o6pasuos maccon 0,10 r nomewwaoT B NNATMHOBLIE TUMMK, AobaenaoT no 0,11
CEepPHOKUCNOro Kanuusi n 1 1 cMecu Ana CNnaBneHus, TWATENbHO NepemMeLuMBaloT U CNaBnSaIoT B TEYEHUE
10 muH npu Temneparype (900 + 100) °C, nnas ¢ TUFNEM OXNAXAAIOT U NOMELLAIOT B CTakaH BMECTUMOCTbIO
300 cm3. B Turens no6aensiotr 1 cm3 pacteopa consiHoii kucnotsl 1:3 u 10 cm3 pactBopa kpaxmana. Pacteope-
HWe BeayT Ha MarHUTHON MeLanke B Te4eHNe 5 MMH, NOMECTUB MarHUTHBbIA 9NEMEHT BHYTPb TUIMA U NPUKPLIB
cTakaH 4acoBbIM CTeknoM. MepHbiM uMnMHAapom oTmepsioT 200 cm3 Boabl ¢ AoGasnernem 10 kanens opTo-
docopHoit kucnotbl 1 10 cM3 pacTBOpa CONSIHONM KMCNOTbI, 0BMBIBAIOT YaCTbIO NPUTOTOBIEHHOTO PacTBOPa
TUrenb, NOCNE Yero TUrenb yaansioT U3 cTakaHa, a OCTaBLUMICA B UMNUHAPE PacTBOP BNMUBAIOT B CTAKAH.

[Ons co3peBaHusi KONMOUAHON CycneH3umn cynbdata bapus pacTBOp B CTakaHe NepeMeLLMBaIOT B Te-
yeHue 10 MUH HAa MarHUTHON mewanke. MonyyeHHble rPagyMpoBOYHbIE PACTBOPbLI POTOMETPUPYIOT OTHOCU-
TENbHO AUCTUNNIMPOBAHHOM BOAbI, UCNOMb3YS 3€MNEHbIN CBETOMPUNLTP C MAKCUMYMOM CBETONPOMYCKAHUS NMpU
AnnHe BOMHbI 540 HM U KIOBETY C TONLWMHOI nornowatowero ¢nosa 50 mm.

Mo nony4YeHHbIM pesynbTatam onpeaeneHnit ONTUYECKONW NIOTHOCTM U U3BECTHOW MACcCOBOW AOMEe OK-
cupa 6apus B cTaHAapTHbIX oOpasuax CTPoAT rpagyMpoBOYHbIA rpaduk nu CoCTaBnAIOT rPagyupoOBOYHOE
ypaBHeHue.

Mpu maccosoit aone okcuaa 6apua meHee 1,0 % MCNONL3YIOT BTOPYIO CEPUI0 CTaHA4AapPTHbLIX 00pa3LIoB,
BbINOJHASA BCE BbiLIeyka3aHHbIe Onepauumn, HO U3MEPEHNE ONTUYECKOW NIOTHOCTU NPOBOAST, UCMONb3YA CU-
HUIM CBETOPUNLTP C MAKCUMYMOM CBETONPONYCKAHUA NPU ANUHE BOMHbI 490 HM.

20.3.4 NpoBeneHue aHanunsa

B ABa NNaTMHOBBLIX TUIMA NOMeWaloT: B oauH — 0,10 r aHanuaupyemoii npo6ei; B apyron — 0,10 r 6nus-
KOro No MaccoBoi Jone K aHanuaupyemoii npobe craHaapTHoro obpasua. Janee B o6a Turna 4o6aensaoT no
0,1 r cepHokucnoro kanusa u 1 r cmecu ans cnnaeneHus. Bee ganbHenwme onepauum — no 20.3.3.2.

20.3.5 O6paGoTka pe3ynsraToB

Mepea BblMMCNEHMEM MACCOBOM A0NU okcuaa Gapusa BBOASAT NONPaBKY HA M3MEHEHUe ycnosumn ¢oto-
METPUPOBAHUA B COOTBETCTBUM C 4.23.

Maccosyio gonio okcuga 6apusa B npoueHTax onpeaensior HeNOCPEACTBEHHO NO rpadmKy NN HaxXoasT
no rpagyupoBOYHOMY YPaBHEHMIO.
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21 OnpeaeneHue xyiop-UoHa

21.1 CtaHpapTtHoe cpeAHekBaapaTUydeckoe OTKMOHEHWE NOBTOPSEMOCTU U pacxOXOeHne mexay pe-
3ynsTatamu napannenbHbiX onpeaeneHuin He 0HKHbI NPEBbILIATL 3HAYEHWIH COOTBETCTBEHHO G, U I, yKasaH-
HbIX B Tabnuue 18.

Ta6nuya 18 B npoueHTax

MaccoBas 4ons Xnop-1oHa o, r

Lo 0,050 Bkniou. +0,005 0,007
Cs. 0,050 oo 0,100 » +0,015 0,020
» 0,100 » 0,500 » +0,020 0,030
» 0,500 » 2,000 » +0,050 0,070
» 2,000 » 10,000 » +0,100 0,150
» 10,000 » 25,000 » +0,300 0,400
» 25,000 +0,400 0,600

21.2 O6beMHbIi apreHTOMeTPUYECKUI MeTOoA onpeaeneHus Npyu MaccoBON Ao0s1e XSI0P-MoHa
6onee 0,5 %

21.2.1 CymHOCTb MeTOoAAa

MeTtoa 0CHOBaH Ha 0CaXXaeHUW B a30THOKMCIION Cpefie XNOop-MoHa M3OLITKOM a30THOKUCNOro cepebpa ¢
nocneaylowmnmMm o6paTHLIM TUTPOBAHMEM 3TOTO U3ObITKA POAAHWCTEIM @MMOHMEM MU POAAHUCTLIM Kanuem B
NPUCYTCTBMYU MHAUKATOPA — XENe30aMMOHUIHbIX KBaCLIOB.

21.2.2 Annapatypa u peakTusbl

Becbl nabopaTopHble 06wero HasHa4eHus no 4.3.

Meyb MydhenbHas.

Hatpui yrnekucnbiii no FOCT 83.

KBacLjbl ene30aMMOHUIiHbIE, PACTBOP MACCOBONM KOHLIEHTpaumei 400 r/amS.

Kucnota aszotHasa no FOCT 4461 n pacteop 1:2.

A30THOKMCHOe cepebpo no FOCT 1277, pacTBOp MOMSAPHOI KOHLEHTpaumen 0,1 monb/am (0,1 M): 17 1
a30THOKMCNOro cepebpa pacTBOPAIOT B BOAE B MEPHOIl konbe BMecTMMOCTbIO 1 AMS, 0BOAAT pacTeop A0
METKM BOAOW U NEPEMELLNBAIOT.

AMMOHMIT pogaHucTblii no FOCT 27067, pacTBOp MONSIPHOI KoHUeHTpaumen 0,1 monb/am3 (0,1 M): 7,6 r
POAAHUCTOr0 aMMOHUSI PacTBOPSIIOT B BOAE, B MEPHON konbe BMeCTUMOCTbIO 1 AMS, JOBOAAT pacTeop A0
METKWU BOAOW W NepemMeLLnBaloT.

Hatpui xnopucteiii no NOCT 4233 unu kanuin xnopuctbii no FOCT 4234, unu ctaHaapT-TUTPLl — pac-
TBOPbI MOMAPHOII KOHLEHTpaumeii 0,1 monb/am3 (0,1 M).

21.2.3 NogroTroBkKa K aHanu3y

MpeaBapuTenbLHO yCTaHABNUBAKOT 0ObEMHOE COOTHOLLEHME Mexay KoHUeHTpauusamu 0,1 M pacTteopos
a30THOKMCNOro cepedpa U poAaHUCTOr0 aMMOHMA. [Na 3TOr0 B TP KOHMYECKkne Konobl Hanusatot no 10 cm3
pacTBOpa a3oTHOKUCHOro cepebpa, npubaensior no 5 cm3 pacteopa a3oTHOI kucnoTsl (1:2), 1 cm3 pactsopa
»ene30aMMOHUIHbIX KBACLIOB, 25 cM3 Boabl U TUTPYIOT 0,1 M pacTBOpOM poAaHUCTOro aMMOHMA A0 NosBne-
HWUS1 YCTONYMBOW KPACHOBATO-KOPUYHEBOW OKPaCKM.

KoathduumeHT, BeipaxaoLwwmii 06beMHOE COOTHOLLIEHME Mexay koHUeHTpauuammu 0,1 M pactBopa cep-
Hokucnoro cepebpa n 0,1 M pacTtBopa poaaHUCcToro aMMoHus, K, BbIYMCRSAIOT No hopmyre

K= \1—0 (44)
cp
rae Ve, — cpeaHee apumeTnieckoe 3HajueHue obvema 0,1 M pacTtBopa pogaHUCToro aMMOHUS, NOLUEALLEro
Ha TuTpoBaHue 10 cm3 0,1 M pacTBopa a3oTHOKMCNoro cepebpa, cmS.

Tutp 0,1 M pactBopa asoTHokucnoro cepebpa ycraHasnueatot no 0,1 M pacTBopy XnopucToro HaTpus
(kanus). [ns 3TOrO B TP KOHMYECKNE KONBbI HANMBAIOT No 10 cM3 pacTBOpa XMOPUCTOrO HATPUS (Kanus), Npu-
6asnsioT n3 GropeTkn 15 cm 0,1 M pacTsopa asoTHokncnoro cepedpa, 25 cm3 Boabl, 2 cM3 pacTBOpa a30THOM
KMcnoTsl, 1 cM® pacTBopa ene3oamMMOHNITHBIX KBACLIOB 1 TUTPYIOT 0,1 M pacTBOPOM pOaHUCTOrO aMMOHUS!
00 NoABNEHUA YCTOWYMBON KPaCHOBATO-KOPUYHEBOW OKPACKK.
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Tutp 0,1 M pacTBopa a30THOKKMCIOro cepebpa no xXnop-uoHy Te -, r/cm3, BeluMCnAT No dopmyne

7 _ 000355V

iy 45
Cl \/I—ch~K (45)

rae 0,00355 — macca xnop-uoHa, cootsetcrayiowas 1 cm® 0,1 M pacTBopa asoTHoKucnoro cepebpa, r;

V — o6bem 0,1 M pacTBOpa XSIOPUCTOro HaTpUs (Kanusl), B3STbIil Ha TUTPOBaHUe, CMS;

V; — o6bem 0,1 M pacTsopa a3oTHOKMCNOrO cepelpa, B3AThIN Ha 0Ca)(IEHNEe XNOP-MOHa, om3;

ch — cpeaHee apudmeTnyeckoe sHaueHme oobema 0,1 M pacTsopa poaaHMCTOro aMMOHUS, NOLLEALLETO
Ha TUTpoBaHue n3bbiTka 0,1 M pacTBopa asoTHOKUCNOro cepebpa, cMS.

MpunmevaHusn

1 MNpu maccosoi Aone xNop-uoHa B aHanusupyemoii npobe MeHee 1 % roToBAT pacTBOPLI a30THOKUCNOro cepebpa,
POAAHUCTOrO aMMOHUSA, XNOPUCTOrO HaTPUS (Kanus) ¢ KOHLUEHTpaLMeid B iBa pa3a MeHbLUE yKasaHHbIX B 21.2.2.

2 B maTepuanax ¢ NoBblLEHHOW MaccoBoi Aonei okecnaa xenesa (l1l) ero HeobxoanuMo npeaBapUTENbHO OTAENUTH
pacTBOPOM YINEKUCNOro HaTPUSi MaccoBOI KOHLIEHTpaLmeit 50 r/gm3.

21.2.4 NpoeeneHne anHanusa

Hasecky npo6bl maccoli 0,5—1,0 r (B 3aBUCMMOCTH OT npeAanonaraeMoit MacCoBON AONW XNOP-UOHA)
nocne TWarenbHOro NnepeMeLInBaHuns B NIaTMHOBOM TUITIE C TPEXKPATHLIM KONTMYECTBOM YINEKUCIIOro HaTpUst
cnekaioT B MydenbHo neun npu Temneparype ot 850 °C ao 900 °C B TeueHue 4-5 muH. Cnek pacTBopsIoT B
35—40 cm3 pacTBOpa a30THOI KMCNOTI, HAarPeToii 40 Temneparypbl 40 °C — 50 °C, 0caa 0K OTUNLTPOBbLIBA-
10T Yepes NNOTHLIN (PUNLTP B KONBY BMECTUMOCTBLIO 250 CM3, NPOMBIBAIOT €10 TPU-YETLIPE pasa HeBONbLUMMU
nopumsamMu ropsiyeit Boabl (70 °C — 80 °C). Mpu 3ToM 06beM pacTBopa He J0mkeH BbiTb Gonee 100 cm3. Pac-
TBOP OXNaXgatoT.

Martepuans! LeMEHTHOrO NPOM3BOACTBA, Pa3naraloLmecs KuCnoTaMmm, NnepeBoasT B pacTBOP Henocpea-
CTBEHHO 06paboTKOI a30THOW KucnoTol 6e3 cnekaHus. [lns atoro HaBecky maccoi 0,1—1,0 r (B 3aBUCUMOCTU
0T npeanonaraemMoil MaccoBON AOMK XMOP-UOHA) MOMELAIOT B KOHMYECKYIO KOnby BMECTUMOCTbIO 250 cmS,
npubasnsoT 25—30 cm® pacTBopa a3oTHON KUCIOTbl U HarpeBaloT Npu Temneparype, 6RU3KON K KUNEHWIO,
[0 MOSIHOr0 PacTBOpPEeHMs HaBeckn. 3aTtem O0OMbIBAIOT CTEHKW KOnObl Bogow. Npu sTom 06beM pacTBopa He
AOMKeH npesbiath 100 cm. PacTeop oxnaxaaror.

K npurotoBneHHOMy No OZHOMY MU Apyromy cnocoBy pacTBopy npubasnsioT (B 3aBUCUMOCTU OT CO-
aepxannsa xnop-noHa) 4—15 cm® pacteopa asoTHokMcnoro cepebpa, 1 cm® pacTBopa »ene30aMMOHUIAHBIX
KBacLOB U TUTPYIOT paCTBOPOM POLAHUCTOrO0 aMMOHUA A0 YCTaHOBMEHUSA YCTONYMBOW KPAaCHOBAaTO-KOPUYHe-
BOM OKPaCKW.

21.2.5 O6paboTtka pe3ynLTaToB

Maccosyto 40110 XNOp-noHa X-, %, BLIMUCMIAIOT N0 dhopmyne

x. = Jer (V4 -V, -K)-100
cr - ;

rae V, — obvem 0,1 M pacteopa asoTHokucnoro cepefpa, B3ATLIN HA 0CaxaeHMe XIopa, omS;
V, — o6bem 0,1 M pacTsopa poaaHMCTOro aMMOHMA, NOLLEALIMIA Ha TUTpoBaHue usbebitka 0,1 M a3oTHo-
kucnoro cepebpa, cmS;
m — macca HaBecku npoobl, T.

(46)

21.3 PoToTYpOMAUMETPUYECKUIA METOA ONpeaeneHUsa Npu MaccoBol aone xnop-moHa go 2,0 %

21.3.1 CywHoOCTb MeTOAA

MeToa OCHOBaH Ha B3aMMOAEWCTBUM MOHOB Xropa u cepebpa ¢ obpasoBaHMEM CYCMEH3MU Xnopuaa
cepebpa B a30THOKUCION cpeae U U3MEpPEHNUS ONTUYECKOM NIOTHOCTM KOMMOWAHOMO pacTeopa.

21.3.2 AnnapaTypa 1 peakTuBbl

Becbl nabopatopHble 06Lero HasHa4eHus no 4.3.

Meyub MyhenbHas.

®OTOKONOPUMETP KOHLIEHTPALNOHHBIN.

Kucnora asotHas no MOCT 4461 u pacrsop 1:5.

Cepebpo asoTHokucnoe no MOCT 1277, pacTBop MaccoBoii KOHLEHTpaLumei 20 r/aMS. XpaHaT pacTsop
B TEMHOW CTEKMAHHON nocyae.

Hatpun tetpabopHokucnblii 10-8oaHbIN no FOCT 4199, 06€3BOXKEHHbIIA.

Kanuit yrnekucnblii-HaTpuin yrnekucnoiii no FOCT 4332.
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CMecb Ans CNNaBneHus: Kanuin yrnekUCnblii—HaTpWUin Yrmekucnblii CMELLMBAIOT C 06E3BOXEHHLIM Te-
TpabOpPHOKUCIbLIM HATPUEM B COOTHOLLEHUM 2:1.

Harpuin xnopuctbiii no FTOCT 4233 unu kanui xnopucteli no NOCT 4234, BbICYLLEHHbIV Npu Temnepa-
Type 110 °C B TeyeHue He meHee 3 4 40 NOCTOSAHHOW MacChl.

Kanbuuii yrnekucnbivi no FOCT 4530.

21.3.3 MNogroTtoBKa K aHanu3y

21.3.3.1 MNpuroToBneHne CTaHAapTHbIX U CONEBOro PacTBOPOB

[ns npurotoBrneHWs CTaHAapTHOro pacTBopa Xrop-uoHa (pacteopa A) 0,33 r xnopucToro HaTpus unu
0,42 r xnopucTOro kanust pacteopsiior B 100 cM® BOALI, NEPEHOCAT B MEPHYIO kOnBy BMECTMMOCTLIO 1 AMS,
JOBOAAT 40 METKU BOAOI 1 nepeMeLunBatoT. MaccoBas KOHLEHTpaLms Xnop-uoHa B pactsope A — 0,2 mr/cmS.

CraHpapTHbIi paboyuii pacTBop xnop-moHa (pactesop B) rotoBat pasbasneHuem pacrsopa A B 10 pas.
MaccoBas KOHLEHTPaLms XNop-noHa B pacTeope 5 — 0,02 mr/cm3.

[ns npuroToBNEHUS CONEBOr0 pacTBOpa HaBECKY YIMEeKUCNoro kanbumsa Mmaccoi 0,5 r cmewumBarotr ¢ 2 1
CMeCU And CrnnasneHnsa 1 CrnasnsaoT B N1aTMHOBOM Turne B MydenbHon nevu npu temneparype ot 700 °C
A0 720 °C B TeueHne 15 muH. Mocne oxnaxaeHus nnae pacTeopsioT B 50 cm3 pacTBOpa a3oTHO# KMCTOTBI
Temneparypon 40 °C — 50 °C ¢ ucnonbL3oBaHMeM MarHUTHOM MeLuanku. PactBop nepeBoAsT KONMYECTBEHHO
B MEpHYI0 Konby BMECTUMOCTbIO 250 cm3, oxnaxaatoT, pa3basnsioT BOA0# 10 METKM U NepPeMEeLLMBAIOT.

21.3.3.2 MNocTpoeHune rpagynpoBOYHOro rpadguka

B naTb MEpPHbIX kKon6 BMecTUMOCTbIo 100 cm3 BHOCAT no 50 cm3 conesoro pacTeopa U COOTBETCTBEHHO 1,0;
2,5: 5,0; 10,0; 25,0 cm3 pactBopa b, 4to cootBetcTByeT 0,02; 0,05; 0,10; 0,20; 0,40 Mr xnop-moHa. B pacrsopbl
pobaensioT no 5 cm3 pacTBOpa a3oTHOKMCIOrO cepebpa, AONMBAIOT 10 METKM BOAOH M NEPEMELLMBAIOT 1 MuH,
OCTaBnsisi pacTBOP ANsi CO3PEBaHMA KOnmnouaa Ha 15 MUH B TEMHOM MecTe. [NornyyeHHbIe rpagyMpoBOYHbIE pac-
TBOPb! (DOTOMETPUPYIOT OTHOCUTENBHO AUCTUMNUPOBAHHON BOABI, UCNONb3YA CUHUIA CBETOUNETP C MakCUMy-
MOM CBETONPOMYCKaHWUsA Npu AnnHe BOMHbI 420—450 HM 1 KIOBETY € TOSLLMHOM NOrnoLLaioLero cnost 50 Mm.

Mo nony4eHHbIM pesynbTatam U3MepeHUi ONTUYECKON NITIOTHOCTU U M3BECTHOW Macce X1op-uoHa B 4)o-
TOMETPUPYEMbIX 00bemax CTPOSAT rpagynpoBOUHbIN rpadmk.

Mpu aHanuse marepnanos, PACTBOPUMLIX B a30THOM KUCMOTE, rPagyupoOBOYHbIE PACTBOPLI TOTOBAT 6€3
JobaBreHus coneBoro pacTeopa.

pagynmpoBOYHbIA rpadhuk CTPOAT ANS Kaxaoro onpeaeneHus. JonyckaeTrca UCNONb30BaHME OAHOrO
rpachuka npu NpoBeAEHUN CEPUUN aHaNKU30B B TeYeHUe He Bonee 1 cyT.

21.3.4 NpoBegeHne aHanusa

Haeecky npo6bl maccoit 0,5 r npu npegnonaraeMon MaccoBown aone xnop-moHa mexee 0,5 % unm 0,1 r
npu 6bonee BbICOKUX COAEPKAHUAX ANEMeHTa CNNaBnaioT COOTBETCTBEHHO C 2 unun 1 r cMecun AN cnnasneHus
W ganee nocTynaoT, Kak u3noxeHo B 21.3.3.1 B criydyae npuroToBfeHUA CONeBoro pacreopa.

Mpu aHanuse maTepuanos, pacCTBOPUMbIX B a30THOW KUCNOTe, Npoly 6e3 cnnasneHns pacTBOpSIOT He-
nocpeacTBeHHo B 50 cM3 pacTBOpa a30THON KUCMOTbI, HAFPETON A0 TemnepaTtypbl 40 °C — 50 °C, u nepe-
HOCAT B MEPHYIO KONBOY BMECTUMOCTbIO 250 CM3, OXIaXKAaloT, pa3baBnsoT 40 METKU BOAOW U NEPEMELLIUBALOT.

B MepHyIo konby BMecTUMOCTbI0 100 cm3 nomeLuaioT 50 cM® aHanu3upyemoro pacTsopa, MpUIUBAIoT
5 cm3 pacTBOpa asoTHOKMcHoro cepebpa. [anbHeilne onepaum — no 21.3.3.2.

21.3.5 O6paboTKa pe3ynbraTtoB

Maccy xnop-moHa B Munnurpammax HaxofsiT no rpagyupoBO4HOMY rpadouky U BbIMUCASIOT UCKOMYIO
MaCCOBYIO A0S0 anemMeHTa B npode no dopmyne (7).

HenocpeacTBeHHO MacCcOBYIO A0S0 XMOP-MOHA B MPOLEHTax onpeaensioT no rpagyvpoBOYHOMY rpa-
dMKy, NTOCTPOEHHOMY B KOOpAMHATAaX «ONTUYECKas MOTHOCTb — MACCOBAas A0S SNeMeHTa B MPOLIeHTax».

21.4 MoTeHUMOMETPUUYECKUI MeTOA onpeAeneHnsa ¢ MOHOCSNEeKTMBHbLIM ANEKTPOAOM MPU MACCOBOM
aone xnop-uoHa go 0,5 %

21.4.1 CywHOCTb MeTOAa

MeToa ocHOBaH Ha M3MEepPEeHUM MOHOMEPOM U pH-METPOM pasHOCTW NOTEHLUanos, BOSHUKAOLLEN Ha
rpaHuLe Xnopua-cenekTUBHOIO S1eKTPoAa U pacTeopa, CoAepKallero Xnop-moH. MNoteHuuan xnopua-cenex-
TUBHOTO 3MEKTPOAA, MPOMNOPLIMOHANBHO 3aBUCALLMIA OT aKTUBHOCTU XJ1OP-UOHA B pacTBOpeE, U3MEPSAIOT OTHO-
CUTEMbHO XNOPUA-CePebpAHOro aNeKTPoaa CPaBHEHUS.

21.4.2 Annapartypa, peakTuBbl U MaTtepuanbl

Bechbl nabopaTopHble 00L1ero HazHavyeHus no 4.3.

Meyb MypenbHas.

Cwmecb anga cnnaenexusa no 21.3.2.
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Kanbuuii yrnekucnoivi no FOCT 4530.

Conesoi pacteop no 21.3.3.1.

AHanusatop »Xuakoctu nabopartopHbiii cepun AHMOH 4100 unM aHanNoOrM4YHLIN C AMANasoHOM U3Mepe-
HUS: anekTpoasuxyLen cunbl (OAC) anekTpoaHoON cucteMbl — OT MuHYC 2000 go nnioc 2000 MB ¢ guckpeT-
HOCTbIO n3mepeHus 1 u 0,1 MB; 3Hauenuii pH — ot muHyc 2 1o nnioc 14 ea. pH ¢ AUCKPETHOCTBLIO U3MEPEHUA
0,01 1 0,001 ea. pH, ¢ pasbeMom, COBMECTUMbIM C Pa3bEMOM UCMNONb3YEMOr0 dMeKTpoaa.

MHaukaTopHbI XNopua-anekTpos (ANeKTpoa, CEenekTMBHLIN K MoHam xnopa) tTuna SJTMC-131CL unu kom-
GMHMPOBAHHOIO TMNA, COBMELLAIOLLIMIA MHAWUKATOPHBINA SMEKTPOA U 3NeKTPoa CPaBHEHWUS B €4MHOM Kopnyce C
Kpuctannuyeckoi MmeMbpaHoit B komnrekTe ¢ pabounmm peaktusamu, NOCTaBNSIEMbIMU NPOU3BOAUTENEM Mnek-
Tpoga. AnekTpoa AomkeH ObiTb CHabKeH pasbemMoM, COBMECTUMBIM C Pa3beMOM HA M3MepuTeNnsHOM npubope.

3nekTpoa cpaBHeHUs xnopcepebpsiHbii no MTOCT 16286 unu anekTpoa CTEKNAHHbIA KOMOUHUPOBAHHbBIN
Tuna OCK-10601 no MOCT 22261.

MogroToBKy kK paboTe aHanu3aTopa W 3NeKTPOAOB OCYLLECTBNAIOT B COOTBETCTBMU C PYKOBOZACTBOM MO
MX BKCNMyaTauum unu nacnopTom.

Kucnora asotHasa no MOCT 4461 u pacreop 1:10.

Hatpuit xnopuctelii no FTOCT 4233 unu kanui xnopucteiit no FOCT 4234, BbiCyLLEHHbIE NPU TeMnepa-
Type 110 °C B Te4yeHue He meHee 3 4 40 NOCTOSIHHON MAcChl NN CTaHAAPT-TUTPbI.

MarHutHas meLanka.

PUNLTP «CUHAA NeHTa» agnamerpom 15 cm.

Bymara macwrabHo-koopauHatHas no FOCT 334.

21.4.3 NpurotoBneHue cTaHAapPTHLIX M PaGOUYUX rPAAYUPOBOYHBLIX PaCTBOPOB

[ns NpUroToBNEHUA OCHOBHOIO CTAHAAPTHOTO pacTBOpa Xnop-moHa (pacteop A) 2,0986 r kanus xnopucToro
unu 1,6489 r HATPUA XNOPUCTORO PACTBOPSIOT B BOAE B MEPHON Konbe BMecTUMOCTLIO 1 AM3, nocne yero pasbaens-
10T BO O/ A0 METKM W NepeMeLnBaloT. MaccoBas KOHLIEHTPALIMS XNOp-UoHa B pacTeope A coctasnset 1000 mr/am3.

CraHgapTHble rpagyupoBOYHbIE PAaCTBOPbI FOTOBSIT NOCNEAOBaTENbHLIM pa3sbaBneHnemM BOAON B COOT-
BETCTBUMW € Tabnumuein 19 anMkBOTHLIX YaCcTEN pacTBOPOB, MAPKUPOBKA KOTOPLIX yka3aHa B Tabnuue pagom ¢
06HLEMOM anmMKBOTHOM YacTu, B MEPHOI Konbe BMECTUMOCTLIO 200 oM.

Mpu NPUrOTOBNEHUM paBounx rPaayMPOBOYHBLIX PACTBOPOB B MepHble KOMObl BMECTUMOCTBLIO 50 cm3
BHOCAT No 5 cm3 pacteopos A, B, B, T, [, E, K 1 1onuBaloT 10 METKM CONEBbIM PaCTBOPOM, NPUFOTOBAEHHBIM
no 21.3.3.1. MaccoBasa KOHUEHTpaUUsa Xnop-moHa B NOMYYEHHbIX pabounx rpagynpoBOYHbIX pacTBOpax Co-
cTaBnsieT cooTeTcTBEHHO 100; 50; 10; 5; 1,0; 0,50; 0,10 Mr/am3 (Tabnuua 19).

Mpu aHanuse matepuanoB pacTBOPUMbIX B a30THOI kucnore, paboune rpagympoBOYHbLIE PACTBOPDI TO-
ToBAT 6e3 fo6aBneHus coneBoro pacTeopa.

Tabnuya 19

MaccoBas KoHLEeHTpauua xnop-noxa, mr/ am3,
ANUKBOTHaA YacTb pasbaBnAemMoro pacteopa B pacTeope
MapkupoBka pacTeopa A »nun cTaHAapTHOrO FpaayupoOBOYHOIO
pacTBopa, cM> cTaHAapTHOM pabouem
rpagympoBOMHOM rpagyvpoBoYHOM

A — 1000 100

B 100 A 500 50

B 20 A 100 10

r 20 b 50 5

a 20B 10 1

E 200 5 0,50

K 204 1 0,10

21.4.4 NpoBepeHne aHanusa

21.4.4.1 Noarotoska Npobbl K U3BMEPEHUIO

Hasecky npo6bl MmaTepuana, pasnaratoLerocs KucnoTamu, NnepeBoasT B pacTBOP HENOCPEACTBEHHO 06-
paboTkoii 50 cM3 Tennoro pacTeopa a3oTHOIi KUCHOTbI Temnepatypoii ot 40 °C go 50 °C.

Mpu aHanuse He pasnaralWWXCA KUCNOTaMU MaTepuarnoB HaBecKy Npobbl NepeMeLunBatoT B nnaru-
HOBOM TUIME C 2-KPaTHLIM KONMYECTBOM CMECH ANA CNNaBMeHUs U pacTeopsitot B 50 cm® Tennoro pacreopa
A30THON KUCNOTbI.
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Maccy HaBecku npobbl BbIGUPAIOT B 3aBUCMMOCTM OT NpeanonaraemMon B Helt MaccoBOM AONKU Xrop-
noHa: 0,10 r n 0,20 r COOTBETCTBEHHO NPU MaccoBow aone xnop-uoHa bonee 0,10 % u mexHee 0,10 %.

Mpu nio6om cnocobe pasnoKeHuUss HABECKW NOSMYyYEHHbIN PaCTBOP NEPEBOAAT KONMMYECTBEHHO Yepe3 HUnsTp
«CMHAAS NIEHTa» B MEPHYIO KonBy BMecTuMocTbio 100 cm3 (npu macce Hasecku npobbl 0,1 1) unn 250 M3 (npu
macce Hasecku 0,2 r), oxnaxaaior, pa3baensaioT 40 METKU BOAON (MU CONEBLIM PacTBOPOM) U NEpEMELLMBAIOT.

21.4.4.2 N3amepeHne B rpagyMpoBOYHbLIX U aHANUM3UpyeMbIX pacTBOPax BENMUYMHBI SNEKTPOABUXYLLEN
cunel (3AC), anekBaTHOW aKTUBHOCTM MOHOB XNOpa

B cyxoit cTakaH BMecTUMOCTbI0 50 cm® nomewualor 25—30 cM3 NOATOTOBNEHHOTO K U3MEPEHUIO Tpa-
AYMPOBOYHOIO pacTBOpa, YCTAHABNMUBAIOT CTakaH HA MarHMTHYIO MELLASIKY, MOrpy>KaloT B pacTBOp nepeme-
LUMBAIOLLUMIA 3FIEMEHT, UHAUKATOPHbIA U BCOMOraTenbHbIA 3MEKTPOAbl U NPOBOAAT U3MEPEHUe NoTeHUnana,
perucTpupys ycraHoBuBLueecs 3HavyeHue SLC, nameHsioweecs He 6onee yem Ha 0,5 mB/MuH. Mocneaosa-
TENbHOCTb U3MEPEHUI TPaSYMPOBOYHBIX PACTBOPOB — OT MEHbLUEH KOHLIEHTPaLMK XIOp-UoHa K 6onbLUen.

my6uHa norpy>xeHus anekTpoaos (He meHee 15 MM, 6e3 kacaHusi jHa CTakaHa) U CKOPOCTb NepeMeLLu-
BaHMA AOMKHbI ObITb PABHO3HAYHBLIMU MPU BCEX M3MEPEHUSIX.

Mocne uamepenuii AC B LIKane rpagyupoBOYHbLIX PACTBOPOB U3MEPSIIOT aHanormyHbim o6pasom 34C B
aHanU3MpyeMbIxX pacTBopax 1, NnaparnnensHo, B pacTBOpe CTaHAapTHOro o6pasua ¢ arTeCToBaHHON MaCcCoBOM
Aonen Xnop-uoHa, NPUroToBneHHoM no 21.4.3.

MokasaHusa uamepuTenbHOro Npubopa CHUMAIOT Yepe3 3—4 MUH Nocne NOrPY>KEHUS NEeKTPOAOB B pac-
TBOp. MNpuK nepexoae 0T 0AHOIO PacTBOPA K APYroMy aMeKTpoAbl 00UNbHO NPOMBIBAIOT BOAOW M OCYLUIAIOT hurb-
TpoBansLHo Bymaroi. B KOHUE onpeseneHui NPpoOBOAAT MOBTOPHOE U3MepeHue paboumx rpaayMpoBOHHbIX pac-
TBOPOB. [nA NOCTPOEHUA rpagynpoBOYHOIo rpachmka npMHUMaIoT YCPEAHEHHbIE USMEPEHHDBIE 3HAYEHUS.

[Mpumeyuanune —pu maccoBoii fore B aHanuaupyeMoM marepuane xnop-uora ot 0,10 % ao 0,50 % spe-
MS yCTaHOBMEHUs NoTeHunana opueHTUpoBoYHO coctaenseT 0,5—1 MuH, npu maccosoun gone xnop-uoHa ot 0,01 % ao
0,10 % — 3—5 MUH.

21.4.5 OGpaboTka pe3ynsraroB

Mo nony4eHHbIM pe3ynsrataMm U3MEPEHUIA PA3HOCTU NOTEHLMANOB MEXAY 3NEKTPOAAMU B IPaayupOBOY-
HbIX PAaCTBOPAX U U3BECTHOI KOHLEHTPALMK XIOP-MOHA B HUX CTPOSIT HA MacLUTabHO-KOOPAMHATHOW (nonyno-
rapudpmuyeckon) bymare rpagyvpoBOYHbIi rpaduk, OTKnagbiBas Ha 0cu opauHaT 3HaveHusa 3AC B NMHENHOM
macwrabe (1 MM cooTBeTcTBYET 1 MB), a no ocu abcumce — BEnMUUHY MacCoOBON KOHLEHTPALMKU XNOp-UoHa
B norapudmuyeckom maciutade (10 cm COOTBETCTBYET OAHOMY NOPAAKY KOHLIEHTPALUK).

Maccosyto 100 Xrop-uoHa B npote X -, %, BbIMUCNAIT N0 (opmMyne

my V100
cr m.10°
[ M, — MaccoBasi KOHLEHTPALMSA XI0p-MoHa, onpeaeneHHas no rpaduky, Mr/ams;

V — 06bemM NpUroTOBIIEHHOTO pacTeopa Npobbl, CMS.
m — macca HaBecku npobbl, T;

(47)

MpnmeyvyaHue — B npunoxeHun B npefcraBneH BapuaHT YCTaHOBMNEHUS rpayMpoBOYHON 3aBUCUMOCTH
«3C — maccoBas KOHLEHTpaLus Xrop-UoHay (MOCTPOeHUE rpafynpoBOYHOro rpaduka) ¢ pac4eToMm MaccoBOi KOHLIEH-
TpaLuuW XNop-MoHa B aHanManpyemelx pacteopax ¢ Ucronb3oBaHneM cpecTs nporpammel Microsoft Excel 2013.

22 OnpeneneHue pTop-MoHa

22.1 CtaHOapTHOEe CpeaHeKBaapaTMYeckoe OTKIMOHEHME NMOBTOPSAEMOCTU U PaCXOXAEHUE Mexay pe-
3ynsraramu napannenbHbiX onpeaerneHnini He AOMKHbI NPEeBbILLATh 3HAYEHMIA COOTBETCTBEHHO G, U 1, yKasaH-
HbIX B Tabnuue 20.

Tabnuya 20 B npoueHTax
MaccoBas fons ¢Top-moHa o, r
o 0,3 BKkntou. +0,02 0,03
Cs.0,38005 » 0,05 0,07
» 0,56 » 1,0 » +0,15 0,20
» 1,0 » 50 » +0,30 0,40
» 50 » 230 » +0,50 0,70
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22.2 AndbepeHumanbHbIi (POTOKONOPUMETPUUYECKUIA METOA C apCEeHa3o

22.2.1 CymiHOCTb MeToAa

MeTtoz 0CHOBaH Ha ocnabneHum MHTEHCUBHOCTU OKPACKM KOMMMEKCHOTO COEAMHEHUS antoMUHUS C ap-
CEHa30 B NpUCYTCTBMM UOHOB (hropa, 0OpasyioLero ¢ anoMmmuHuem 6onee ycToiumBblii 6eCLBETHbI KOMMNEKC
npu pH pacrsopa 4,5.

22.2.2 Annapatypa U peakTtuBbl

Becbl naboparopHblie 006Lwero HasHayeHus no 4.3.

DOTOINEKTPOKONOPUMETP KOHLIEHTPALMOHHbIN.

MNeub mydhenbHasn.

pH-MeTp unu noHomep € YyBCTBUTENLHOCTLIO 0,05 eauHuL pH.

Harpuit TeTpabopHokucnbiii 10-BoaHbIN no FTOCT 4199, 06e3BoxeHHbIN npyu Temnepartype (400 £ 20) °C,
unu 6ypa no NOCT 8429.

Kanui yrnekucnbiv, Hatpui yrnekucnoin no NOCT 4332.

Cwmecb anga cnnaenenus no 21.3.2.

Kucnota consinas no FOCT 3118, pacTBOpLI MOASIPHON KOHUEHTpaumeii 0,1 monb/am3 (0,1 M) u 1:3.

Kucnorta ykcycHasa no FOCT 61, negaHas.

Ammuak BogHbliin no FOCT 3760, pacteopsl 1:15; 1:10.

PacTBop 6ycepHslit no FOCT 4919.2 ¢ pH 4,5: 7 cm3 ammuaka u 12 cM3 ykCYCHOM KMCNOTBI NOMELLAIOT B
MepHy!Io konby BMecTUMOCTbIO 1 AM3 1 pa3baBnsioT 10 MeTku Bopoit. Koppekumio pH GychepHoro pacTeopa ¢ Tou-
HOCTbIO +0,05 npoBOAAT, UCNONb3ys MOHOMEP unu pH-mMeTp, 106aBNAA KANNAMU AMMUAK UIU YKCYCHYIO KUCTIOTY.

Apcenaso 1 (ypaHOH) No JeiCTBYIOWEMY HA TEPPUTOPUM rOCyaapcTBa HOPMATUBHOMY AokymeHTyD:
0,263 r apceHaso pacteopsiiot B 500 cm3 6ychepHoro pacreopa.

n-HutpodeHon (MHAMKATOp) N0 AEUCTBYIOLLEMY HA TEPPUTOPUMN FOCYAApPCTBA HOPMATUBHOMY AOKYMEH-
1y2): 0,04 r MHANKATOpa PacTBOPAIOT B 50 cM° BOABI M 106ABNAIOT BOCEMb Kanenb pacTBopa ammuaka 1:1,5.

ANIOMUHUIA a30THOKUCTILIN 9-BoAHLIN MO TOCT 3757 vunu anioMUHUI CEPHOKUCALIN 18-BOAHbLIA NO
FOCT 3758: 0,15 r anioMuHMA a30THOKMCNOrO unm 0,12 1 anioMUHUA CEPHOKMCROTO pacTeopsioT B 60 cm3
pacTeopa CONsAHON KUCMOTbl MOMNAPHOW KOHUEeHTpauven 0,1 M, pacTBop nepeHOCAT B MEPHYIO kKonby BMECTU-
MOoCTbIO 1 AMS, pa3baensioT 40 METKU BOAOW U NEPEMELLIUBAIOT.

Hatpuii cpropuctoiint no MOCT 4463.

22.2.3 MNoaroToBka K aHanu3y

22.2.3.1 NpurotoBneHne CTtaHa4apTHOro U CONeBoro pacTBopoB

[ns npuroToBnNeEHUA CTaHAAPTHOrO pacTeopa Hasecky dhtopuctoro HaTtpusi Maccon 0,1106 r, BbICyLUEH-
HOro A0 NOCTOSAHHOW Macchl npu Temneparype 110 °C, pacTBOpsIOT B BOAE B MEPHOU konbe BMeCTUMOCTbIO
500 cm3. ANMKBOTHYIO 4aCTb pacTBopa pa3baensioT Boaoit B 10 pas. MaccoBasi KOHLEHTpaLmsi hTOP-MOHA B
cTaHaapTHoM pacteope — 0,01 mr/emS.

[na npurotosneHus CONeBOro pacTtsopa He coaepxailyio ropa HaBecky OCO unu COIM cbipbeBoi
CMEeCU UMK knuHkepa maccou 0,25 r cnnaensioT B NNaTUHOBOM TUrMe € 1 r cMecu AnsA CnnaBneHus npu TeMmne-
patype ot 900 °C 10 950 °C. Mo oxnaxaeHnn Nnas B TUINE pacTeopsIoT B 50 cM> pacTBOpa CONSIHON KUCNOTbI
1:3 B cTakaHe BMEeCTMMOCTbIO 150 cM3 ¢ nepeMelLMBaHNEM HA MArHUTHOII MeLanke. Yaanue TUrens u3 cra-
KaHa, 0caXKgaloT rmapartbl OKCUAOB aniOMUHUSA U xenesa, ao6aenssa pacTBop ammuaka 1:1,5 B npucytcreum
Tpex—nAaTU Kanenb MHaMKaTopa n-HutpodeHona A0 U3MEeHeHUsa OKpacku pactesopa unu ao pH 6,5—7,5 no
YHUBEpCarnbHON WHAMKATOPHOW Gymare. PacTBop BMecTe C 0CaAKOM NEPEeHOCAT B MEPHYIO KONOy BMECTUMO-
CTbi0 250 cm?, pa3baBnsoT 40 METKM BOAOM, NEPEMELLMBAIOT U AAIOT OTCTOATLCA 15—20 MUH, 3aTem oThuNb-
TPOBBIBAIOT 4AaCTb PACTBOPA B CYyXON CTaKaH.

22.2.3.2 MNocTpoeHune rpagynpoBo4HOro rpacuka

B NnsTb MEPHbIX KONG BMECTUMOCTBIO 50 M3 BHOCAT N0 20 ¢M> 0T(hMNETPOBAHHOIO CONEBOIO0 PacTBOPa
u cooTBeTCTBEHHO 1,0; 1,5; 2,0; 2,5; 3,0 cM® cTaHaapTHOrO pacTeopa, uto cooteercTByet 0,010; 0,015; 0,020;
0,025; 0,030 mMr oTop-uoHa. 3atem B konbbl A06GaBNAOT NO 5 oM’ pacTeopa Conu anioMuHug, 5 cm3 pacrBo-
pa apceHaso u 10 cm3 BydepHoro pactsopa. Bce konGbl A0NUBAIOT A0 METKM BOAON, NEPEMELLIMBAIOT W AAIOT
nocroAaTb 20 MUH.

[NonyyeHHble rpagyupoOBOYHbIE PACTBOPbLI (POTOMETPUPYIOT, UCNONbL3YA 3€NeHbI UMK XXENTbIA CBETO-
PUNLTP ¢ MAKCUMYMOM CBETONPONYCKAHUA COOTBETCTBEHHO NPU ANUHE BONHLI 530—536 unu 582 HM U KioBe-

1) B Poccuiickoit depepauyun aeiictayet TY 6-09-4729—79 «ApceHaso 1; (2-[O-apcoHodennn)-A30}-1,8-AU-
MMOPOKCUHADTAIIUH-3,6-gaucynedokucnoTtel AuHatpuesan conb, BEH3O/-2-apconoBas KUCITOTA-(1-A30-2)-1,8-
ONTMOPOKCUHADTAIINH-3,6-ancynbdhoKUCnoThl AUHATPUeBas Conb; YPaHOH)».

2) B Poccuiickoii ®efepauun aeiictayeT TY 6-09-3973—75 «MN-HUTpodeHON YUCTLIN ANS aHanu3a U YUCTbIY.
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TY C TONLWMHOW nornowarowero cnos 20 MM, OTHOCUTENbLHO rPagyMpoOBOYMHOIO pacTBopa C Maccoi PTop-UoHa
0,020 mr, No KOTOPOMY YCTaHaBNUBAKOT ONTUYECKUI HOMb Npubopa B 3aBUCUMOCTU OT YYBCTBUTENbHOCTU B
WHTepBane ontuyeckon nnortHoctu 0,300—0,400.

[0 nony4eHHbIM pesynsratam U3MepeHuid ONTUYECKON MIMOTHOCTU U U3BECTHOW Macce dTopa B ¢poTo-
MeTpUpyembix 00beMax CTPOST rpagyMpPOBOYHbIN rpacuK UMM COCTABNSIOT rPagyMpPOBOYHOE YPaBHEHUE.

pagynpoBOYHbIA rpadmMK CTPOAT ANS Kaxaoro onpeaerneHusi. [JonyckaeTcs Mcnofnb30BaHUE OA4HOro
rpaduvka npu npoBeaeHNM Cepumn aHanu3oB B TeueHne He Bonee 1 CyT.

22.2.4 NpoBepeHue aHanusa

Hagecky npo6bl, BbIOpaHHy0 B 3aBUCMMOCTU OT Mpeanonaraemon mMaccoBoii onu ropa B COOTBET-
cTBUM € Tabnuuen 21, cNNaesnsaoT U NEPEBOAAT B pacTeop no 22.2.3.1.

Tabnuuya 21

MaccoBad gonsa Macca HaBeckun AnVKBOTHasA YacTb aHanusnpyemoro Ob6bem conesoro

Top-noHa, % npo6sl, pacTBopa, cm3 pacteopa, cm3
0,01—1,00 0,50 20 —
1,00—5,00 0,25 10 10
5,00—23,0 0,10 5 15

B oHy MepHyto konby BMeCTUMOCTbIO 50 cm® nomeLLaoT 20 cMS conesoro pacteopa u 2 cM3 cTaHaapT-
HOro, B APYryl0 — anuKBOTHYIO YaCTb aHanNU3MpyeMoro pacTBopa B COOTBETCTBUM ¢ Tabnuuen 20. [lanbHen-
wue onepayun — no 22.2.3.2.

22.2.5 O6paboTka pe3ynsratoB

Maccy gTop-uoHa B Munnurpammax Haxoasit no rpagyupoBOYHOMY rpachuKky U BbIMUCASIIOT UCKOMYIO
MaccOBYIO 400 anemeHTa no dopmyne (7).

HenocpeACcTBEHHO MACCOBYO A0MI0 (JTOP-MOHA B MPOLIEHTAX ONPEAEnsIioT Mo rpagyupoBoYHOMY rpachu-
Ky, NOCTPOEHHOMY B KOOpAUHAaTax «onTtu4yeckasi NNoTHOCTb — MACCOBas 0N ANIEMEHTa B NPOUEHTaxX» Unu
BbIYUCIIAOT NO rpagynpoOBOYHOMY YPABHEHUIO.

22.3 MoTeHUMOMETPUYECKMI METOA C MOHOCENEKTUBHLIM 3NEKTPOAOM

22.3.1 CywHoCTb MeTOaAa

Meroz 0OCHOBaH HA U3MEPEHUN MOHOMEPOM UK pH-METPOM Pa3HOCTU NOTEHLMANOB MEXAY UHAUKATOP-
HbIM (O TOPUAHBIM 3NEKTPOAOM U XNopcepebpAHbLIM 3NEKTPOAOM CPABHEHUA B PACTBOPAX, COAEPXKALLMX NOHbI
dTopa 6e3 oTAeNeHUs MeLLaloLMX 3NEMEHTOB, MACKMPYEMbIX pacTBOPOM ypoTponuHa npu pH 6.

22.3.2 AnnapaTtypa u peakTusbl

Becbl nabopartopHble 06L1ero HasHaueHus no 4.3.

AHanusatop Xxuakoctn nabopatopHbii cepun AHMOH 4100 MK aHaNOrMYHBLIN C AUana3oHoOM u3Mepe-
HUS: aNeKTpoABMXKYLUER cunbl (BC) anekTpoaHon cucteMmbl — o1 MuHyc 2000 go nntoc 2000 MB ¢ auckpert-
HOCTbIO n3mepenua 1 n 0,1 mB; 3Ha4yeHun pH — ot muHyc 2 go nnioc 14 ed. pH ¢ AMCKPETHOCTLIO U3MEPEHUA
0,01 1 0,001 eq. pH ¢ pasbemom, COBMECTUMBIM C PAa3bEMOM UCNOSb3YEMOrO 3fEeKTPoaa.

OneKkTpoa UHAMKATOPHbIN hTOPUAHLIN (CENEKTUBHBIN K pTop-noHy) Tuna ANMNC-131F unu koMObuHmpo-
BaHHOTO TUMa, COBMELLAIOLLUIA MHAMKATOPHLIN INEKTPOA U SMEKTPOA CPaBHEHUA B €AMHOM KOpnyce € Kpuctan-
nu4yeckoi MmemGpaHoi B KOMMIEKTe ¢ pabouuMmn peakTuBamu, NOCTaBNAEMbIMU NPOU3BOAUTENEM dMneKTpoaa.
OnekTpoa AOMKEH BbITb CHAbXeH pa3sbeMOM, COBMECTUMBIM C Pa3bEMOM Ha U3MEPUTENbHOM npubope.

SnekTpoa cpaBHeHUs xrnopcepebpsHbii no FTOCT 16286 unu aNekTpoa CTeKNAHHbIN KOMOUHUPOBAHHbIN
Tuna 3CK-10601 no MOCT 22261.

MoaroToBKy k pabote aHanu3aTopa U 3NeKTPOAOB OCYLLECTBIIAIOT B COOTBETCTBUM C PYKOBOACTBOM MO
UX 3KCMnyaTaumm unu nacnopTom.

Hatpuin dptopuctblit no MOCT 4463.

Cwmech anst cnnaesnexnus no 21.3.2.

Kucnota consHasa no FOCT 3118, pacteop 1:3.

YpOTPOnuH (TexHnueckuii) no FOCT 1381, pacTBOp MaccoBoi KOHLeHTpaumeii 300 r/am3, pH 6: 250 r
ypoTponuHa (rekcameTuneHTeTpamut) pacreopsior B 200 cm® Bogsl, AoBasnsior 120 cm3 pacTBopa consiHol
kucnoTbl. MonyyeHHbIl pacTBop pas6aenaioT Bogol 40 1 AmS.
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22.3.3 NogroroBka K aHanu3sy

22.3.3.1 MpurotoBneHne craHaAapTHOIO M rpagyupoBOYHbLIX PACTBOPOB

[na npuroToBneHna CTaHAapTHOIO pacTBOpa HaBeCKy PTOPUCTOrO HaTPUA, BLICYLLEHHOIO A0 MOCTO-
AHHOWN Maccel npu Temnepartype 110 °C, maccon 0,42 r pacTBOpAIOT B BOAE B MEPHON KONbe BMECTUMOCTbIO
1 am3, pa36aBnsIOT BOAON 4O METKM U NepeMeLLmnBaloT. MonspHas KOHLEHTpauusa ¢hTopa B CTaHAAPTHOM pac-
TBOpe — 0,01 Monb/am® (0,01 M).

paayMpoBOYHbIE PACTBOPLI FOTOBAT U3 CTAHAAPTHOMO pacTBopa mocneaoBaternbHbiM pasbaBrieHnem
BOZOMN B COOTBETCTBUM C TAabMuMUENn 22 anuKBOTHbIX YacTel CTaHAAPTHOTO M NOMYYEHHbIX HA EF0 OCHOBE rpa-
AYMPOBOYHbLIX PACTBOPOB B MEPHON KonBe BMECTUMOCTLIO 250 cm3. CTaHAapTHLIN PacTBOP MOXET BbITb UC-
nonb30BaH Kak OAUH U3 rPpagyMpOBOYHbLIX PACTBOPOB.

Tabnuya 22

MonsipHas KoHLEeHTpauma AnUKBOTHaAA YacTb KoHyenTpaLys nonyuerHoro Macca ¢Top-uoHa B
CcTaHAapTHOro Mnn pasbaBnaemoro ctaHaapTHOro fPaAyupoBoUHOro pacTeopa anukeoTHoM (5 cm3) yacTu
rpagyvmpoBoOYHOro pacTeopa, WUnn rpagyupoBoYHOro MonspHas MaccoBas rpagyupoBOYHOIO
monb/am3 pactsopa, cM3 MOJ'Ib/,qu‘ Mo pacTBopa, Mr

— — 1:102 0,19000 0,95000
1:1072 50 21073 0,03800 0,19000
1-10-2 25 1-10-3 0,01900 0,09500
11073 50 2104 0,00380 0,01900
1-1073 25 1104 0,00190 0,00950
1-10-4 50 2:10-5 0,00038 0,00190
1-10™4 25 1-10-5 0,00019 0,00095

22.3.3.2 MNpuUroToeneHne conesoro pacreopa

[ns npuroToBneHnsi CONeBoro pacreopa He cogepxawlyto dropa Hasecky CO kateropumn ICO, OCO
unu COIN cocTasa CbipbEBOI CMECU Unu KnuHkepa maccon 0,5 r cnnaensior B NNaTMHOBOM TUrne ¢ 1 r cmecu
Ana cnnaenexua npu temneparype ot 900 °C o 950 °C B TeueHue 5 MuH.

Mo oxnaxgeHuu nnae B TUINE pacTBOpsIoT B 50 cM3 pacTBOpa COMNSHOI KUCNOTHI B CTaKaHe BMECTUMO-
cTbio 150 cM® ¢ NnepemelLnBaHMeM Ha MarHUTHOI Mewwanke. PacTBop nepeBoasT B MEPHYIO KONy BMECTUMO-
¢TI0 250 cM3, pasBaBnsOT 4O METKW BOAON U NEPeMeLLNBaIOT.

22.3.3.3 NoarotoBka npo6bl K aHANU3y

Hagecky npo6el maccoi 0,1-0,5 r (B 3aBMCUMOCTM OT NpeanonaraeMoi MaccoBoii A0nK pTopa B aHanu-
3UpyeMOM MaTepuarne) nepesogar B pactsop no 22.3.3.2.

22.3.4 NpoBeaeHne nsme peHU BeNuUUMHbI IneKkTpoasuxywen cunsi (3AC), aneksaTtHomn
aKTUBHOCTU MOHOB (pTOpPa B rpaZlyMpOBOYHbIX U aHANIM3UPYEMbIX pacTBopax

B Tpu CTakaHuMKa BMECTUMOCTBIO 50 cM3 0TBUpaloT no 5 cM3 ConeBoro pacTBoOpa U COOTBETCTBEHHO MO
5 cm3 rpaaynpoBOYHbLIX PacTBOPOB, BNM3KMX NO MACCOBON Aone GhTopa K aHanusupyemoii npobe.

B yeTBEpTHIit CTakaHuMK noMeLaoT 5 cM3 ananusupyemoro pactsopa u 5 cm3 Boabl. MpU MaccoBoi
aone drop-noHa 6onee 1 % aHanuaMpyemyio HaBecky yMmeHbLuatot Ao 0,05 r, a anMKBOTHYIO YacTb aHanNU3u-
PYeMOro pacTsopa B YeTBEPTOM CTakaHunke — 710 1 cM3, BoCcnonHss o6bem 40 5 cM3 coneBbiM PacTBOPOM.

Bo Bce crakaHumku o6asnsior no 20 cM3 pacTeopa ypoTponuHa, CoaepXMMOe NepeMeLLInBaloT Ha Mar-
HWTHO MeLLarke, Morpy><atoT B pacTBOP aNeKTPOAbl M U3MEPSAIOT B MUMNIMBONLTAaX NOTEHLMAanbI rpasyMpoBoY-
HbIX (OT MEHbLUEN KOHLUEeHTpauun bTopuaos K 60nbLUe) U aHaNU3MPyEMbIX PaCTBOPOB.

MokasaHws npubopa cHuMaloT Yepe3 3-4 MUH NOCNE NOrPY>KEHUNA ANEKTPOAOB B pacTBop. [Npu nepexoae
OT OAHOro pacTBopa K APYroMy SnekTpoabl 06UNLHO NPOMbLIBAIOT BOAOKW M OCYLLAIOT (hunbTPOBanbHON Gyma-
ron. B KOHUe onpeaeneHuii NpOBOASIT MOBTOPHOE U3MEPEHUE OAHOrO M3 rpaayMpoOBOYHBbIX pacTBOpoB. Ecrm
pesynerar otnuyaetca 6onee yem Ha £3 MB OT pesynsTarta NEPBOro U3MEPEHUS, TO BCIO CEPUI0 U3MEPEHUIA
MOBTOPSAIIOT A0 YAOBNETBOPEHUS YKA3aHHOTO YCNOBMA. 3a OKOHYATENbHBLIA NMPUHUMMAIOT pe3ynbTar nepBoro
U3MEpPEHUs.

22.3.5 O6paboTka pe3ynsraroB

Mo nony4eHHbIM pe3ynsraTtam onpeaeneHuii pasHOCTU NOTEHLMANoB MeXay aMnekTpoaaMu B rpaayupo-
BOYHbIX PacTBOpax U M3BECTHON B HUX MAcce (PTOp-MOHA CTPOAT HA MacluTabHO-KoopAuHATHOW (nonynora-

60



rocCT 5382—2019

pudmMuyeckoii) bymare rpagyupoBoUHbIi rpaduk, OTkNnaabiBas Ha ocy opauHat 3HadeHus SAC B NUHEHOM
macwrabe (1 MM cootsetcreyet 1 MB) u no ocu abeunce — maccy prop-uoHa B norapudPmMmu4ecKkoM Macli-
Tabe (10 cM COOTBETCTBYET OAHOMY NOPSIZAKY Macehbl).

Maccosyio 8ono (pTop-noHa sbiYMCHAIOT No opmyne (7).

23 PeHTreHOCNEKTpasibHbIA MEeTOo onpenenieHus 3NeMeHTOB

23.1 ObnacTb NpUMMEeHeHUA

Mertoa pacnpoCTpaHsaeTcs Ha Marepuansbl, UCNoNb3yemble NPeaANnPUATUEM NPY NPOU3BOACTBE LIEMEeHTa
Ha pasnUYHbIX €ro nepeaenax (CbipbeBble Marepuarnbl, CbIpbEeBbIE LUNXThI, KNMHKEP, LEMEHT, MUHEpanbHble
[o6aBku, perynsaTop CpoKOB CXBaTbIBAHWUSA LIEMEHTA M Ap.) C LieNbio OCYLLECTBANEHUS ONEePaTUBHOIO KOHTPONSA
MX XUMMYECKOIO COCTaBa, B TOM YUCNE B YCMOBUSIX PEANIbHOTO BPEMEHM (B NOTOKE).

Mpu BHEApPEHUM METOAA B MPAKTUKY KOHKPETHOrO MPOWU3BOACTBA NPOBOASAT NMOATBEPXAEHWUE ee pea-
nM3yeMoCTn B COOTBETCTBUM C paboyen metoaukon npeanpuatua (PMIM). Attecraumio PMI BbINONHAOT B
cootsercTBum ¢ FOCT 8.010. Mpu sTOoM 6a30BLIMK OCTAIOTCA HOPMAaTMBHbLIE TPEOOBAHMSA, YCTAHOBNEHHbIE B
cTaHpapre Ans COOTBETCTBYIOLLNX SIEMEHTOB.

PeHTreHoCneKTpanbHbIi METOA HE MOXET ObITb UCNOMBb30BaH B KA4ECTBE apOUTPaXKHOrO.

23.2 CymHOCTb MeToAaa

CyLIHOCTb METOAA 3aKN0YaeTcsl B USMEPEHUN UHTEHCUBHOCTEW XapakTEepUCTUYECKUX NUHUWA PeHTre-
HONIOOPECLIEHTHOTO U3Ny4YeHUA OnpeaensieMbiX aNeMeHTOB C nocneayiowen TpaHcdhopMaumen aHanuTu-
YECKMX CUrHanoB B MaccoBYIO AONIO0 9NIEMEHTOB MOCPEACTBOM NPOrpaMMHO-anropuTMUYECKOro KOMNekca
(MAK), BxoasiLLero B KOMNAEKT PEHTIEHOCNEKTPOMETPa.

23.3 O6opyaoBaHue u MaTepuanbl

Becbl nabopaTopHble 00LLero Ha3HadyeHus no 4.3.

Meyb MydpenbHas.

LLkad CyLumnbHbIN.

CneKkTpoOMETP PEHTrEHOBCKUM (BONHOBOW, SHEProAMCNEPCUOHHLIN UMW aHANOTM4YHbIE), NO3BONSIOLLIUNA
aHanuMaMpoBaTb XUMUYECKNE SNEMEHTbLI, XapakTepHble ANA MaTepuanos LIEMEHTHOrO0 NPOU3BOACTBA C OAHO-
BPEMEHHOW perncTpauneit n3ny4yeHus He MeHee LLUECTU SNIEMEHTOB.

KomnnekTbl ctaHgapTHbix obpasuyoe npeanpusatus (COM) ana kaxaon pasHOBUAHOCTU MaTepuanos
/UM UX KOMMO3ULIMIA, U3rOTOBINIEHUE U aTTECTALMIO KOTOPbIX BbIMOMHAIOT No 4.16.

OGopyaoBaHue u matepuansl Ans noarotoBku o6pasLos-usnyqarenei B cootseTctauu ¢ PMI.

23.4 NMogroToBKa K NpoBeAEHUIO aHaNu3a

23.4.1 ®opmupoBaHue komnnekro COl cocTaBa aHanNnU3npyeMbIX MaTepuanos

Komnnekr COIN gomKeH paBHOMEPHO OXBAaTbiBaTb AMAaNasoH NPOWU3BOACTBEHHbLIX KOHLEHTpauui no
KaXKgoMy atTectyemMomMy arnemeHTy. Konmuectso COIM B KOMNNEKTE AOIHKHO ObITb HE MeHee N + 2, rae n —
YMCNO aHanM3npyemblx B MaTepuarne anemMeHToB.

COIM cocTaBa aHanuampyembix Matepuanos hOpPMUPYIOT, Kak NpaBuno, u3 Npod, 0To6paHHbLIX B NpoLIeC-
ce VX Npou3BOACTBEHHOIO BbiNycka. [nsi obecneyeHns paBHOMEPHOCTU paboyero AmanasoHa KOHLUEHTpaLmii
onpeaensieMbiX SMeMEHTOB JONYCKAETCsl B3auMHas KOppeKkTupoBka obpasuoB BHyTpu komnnekta COIN uc-
XOAHBIMW KOMMOHEHTaMM1 ero BeLLECTBEHHOro CoCTaBa, YTo NMO3BONUT Hanbonee nonHo yyects B COMM npous-
BOACTBEHHbIE KONebaHMsi N0 KaXKaoMy U3 onpeaensieMblX 9NeMeHTOB.

23.4.2 UsrotoeneHne obpasLoB-usnyyartenei BbINOMHAT B COOTBETCTBMU C KOHKPETHO MPUHATBIM Ha
npeanpusiTuM MeToA0M, NPonMcaHHeiv B PMI.

Mpumepbl NOAroTOBKM 06pPa3LoB-uU3nyyaTeneil K PEeHTreHOCNEeKTPanbHOMY aHanu3dy npeacTaBreHbl B
npunoxeHun b.

23.4.3 OGpasubl-uany4arenu us marepuana COIlN, B KOTOPbIX aTTECTOBAHHbIE XapaKTEPUCTUKM npea-
CTaBMNeHbl B pacyeTe Ha Cyxoe BELLECTBO, FOTOBAT NGO M3 NpeaBapuTEnbHO BbICYLUEHHOTO A0 NOCTOSAHHON
mMaccbl marepuana, nmbo 13 BO3AYLLUHO-CyXON HABECKW C AanbHEWLUMM MEePEecYeToM pesynbrara aHanusa Ha
CyX0€ BELLECTBO YMHOXXEHMEM €r0 Ha KOIMPMULIMEHT Ky, BLIYMCASIEMbIN N0 chopmyne
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100
" 100-x" “8)
rae X — maccoeas fons snaru B matepuane COIll, onpeaeneHHasn nepes npoueaypoii rpagympoBku no pas-

aeny 6, %.

M3 COI cocrtaBa TEXHOIEHHbIX MaTepuanoB, B KOTOPLIX aTTeCTOBAHHbLIE XapaKTepUCTUKK, NpeacTas-
NeHbl B pacyeTe Ha NpokaneHHoe BELLEeCTBO, 00pasubl-u3ny4arenu roToBsaT U3 Matepuana, npeaBapuTernbHO
NPOKAaneHHoro Npu Temnepartype, ykasaHHoOn B fokyMmeHTe Ha COIll, nubo nepecynThIBaKOT aTTECTOBAHHbLIE
XapaKTePUCTUKN Ha CYXOe, YMHOXas UX Ha KO3hPUUMEHT K,, BbIMUCHIAEMbIN N0 hopmyne

100X 1 n
2 100
rae X, ,n, — noTeps Maccel Npu npokanueanum B matepuane COTll, onpeaeneHHast nepea npoueaypon rpa-
AyupoBku no pasgeny 7, %.

(49)

23.5 MpoeeaeHue npouenypbl rpagyMpoBKU PEHTreHOCNeKTpoMeTpa

Mpoueaypy rpagyvpoBKMU PEHTIEHOCNEKTPOMETPA OCYLLECTBNAIOT B COOTBETCTBUM C MHCTPYKUMEl k MAK
PEHTrEHOCNEKTPOMETPA.

23.5.1 OnA yyera BNMAHUA BO3MOXHOW HECTAaObUNbLHOCTKM (apeida) paboTbl PEHTTEHOCNEKTPOMETPA Ha
pesynbraTbl U3MepeHna NPUMeHAIT obpaseu-penep, (aanee — penep), KOTopbIn yunteisatoT B NAK peHTre-
HOCMNEKTPOMETpA.

Penep Bbibupator us komnnekra coorsetcrayowmx COlM, B KOTOPOM MacCOBbI€ AOMNU 9NIEMEHTOB HAXo-
OATCA B CepeauHe onpeaensemoro AnanasoHa, U roToBAT U3 Hero odpasel-usny4yarernb METOA0M CNNaBreHUs
¢ crirocom.

O6Gpaseu-penep CTaBAT HA U3MEPEHUE NOCNe U3MEPEHUS UHTEHCUBHOCTU OT Tpex obpasLoB-U3ny4a-
Tenen kaxgoro COIlM komnnekTa. Yepeaya takum ob6pasom obpasubl-uznyyarenu kaxagoro COIlN u penepa,
NPOBOAAT U3MepeHue scei cepumn COINM, nonyyasa paccuMTaHHble B aBTOMATUYECKOM PEXUME OTHOCUTENbHbIE
WHTEHCUBHOCTMU MO KaXKAOMY aHanm3upyeMoMy areMeHTY.

pagyMpoBOYHLIE 3ABUCUMOCTH, NOSyYEHHBIE B KOOPAMHATAX KOTHOCUTENIbHAs MHTEHCUBHOCTb—3Ha4YeHue
MaccOBOW 4OMNM ONPESENAEeMOro aNeMeHTa», BbIBOAAT Ha AUCNNEN U (PUMKCUPYIOT Ha NPUHTEPHON pacnevartke.

23.5.2 KOHTpOnb 40CTOBEPHOCTU Pe3ynbTaToB aHanu3a, Nony4YeHHbIX Npu pabote peHTreHoCneKTpome-
Tpa B pexume rpagympoBku, OCYLLECTBNSIIOT MCMONb3ya pag 06pa3uos (AvanazoHa Npou3BOACTBEHHbLIX KOH-
LeHTpaLuit NO KaXKaoMy aTTeCTOBaHHOMY aneMeHTy) u3 komnnekta COl, He BKNIOYEHHbIX B rPaaynmpoOBOYHbIN
psaa. MNonyyeHHbINn pesyneTaTt aHanu3a KoHTponbHoro COIM cunTaloT yaoBNETBOPUTENbHBIM, €CNKN NONYYEHHbIE
3Ha4YeHUA MaccoBON A0NW ONPeAEensAemMoro aneMeHTa OTNUYalTCA OT atTecTtoBaHHOro B COlM 3HayeHus He
Gonee, uem Ha 0,7 CpeaHEKBAAPATUHECKOTO CTAHAAPTHOMO OTKAIOHEHNSA NOBTOPAEMOCTH (G,), YCTAHOBSIEHHOTO
ANA COOTBETCTBYIOLETO INEMEHTA.

23.6 NMposeaeHne aHanusa

AHanus matepmanos Ha aTTecrtoBaHHble B COll aneMeHTbl, B TOM YUCNE Npu ONepaTtMBHOM KOHTpone,
OCYLLECTBAAIT B COOTBETCTBUMU C TEXHNMYECKOW AOKYMEHTALMUEN K PEHTIEHOCNEKTPOMETPY M UHCTPYKLUEN K
MAK npu pabote ero B pexxume aHanuaa, ¢ UCnornb30BaHUEM NOMYyYEHHbIX N0 23.3 pe3ynbLTaToB rpagyMpoOBKU
peHTreHoCnekTpomeTpa.

Ona aHanu3a rotosAT No ABa 06pa3sua-usnyyarens aHanu3npyemon npobel TEM ke cnocoboMm, KOTOPbIN
ucnonb3oBanu Npu paboTe PEHTreHOCNEKTPOMETPA B peXxumMe rpagyupoBKn, U3MEPASt UHTEHCUBHOCTb UX U3-
nyveHus, 3ateMm obpasua-usnyqarens penepa, nosiyyasi B aBTOMaTu4eCckoM pexxmme OTHOCUTESNbHBIE UHTEH-
CMBHOCTM aHanU3npyembix 00pasLIOB MO KAXKAO0MY U3 OnpeaensiembiX ANEeMEHTOB.

B kauecTBe penepHoro o6pasua Ucnonb3yioT TaKOBOW, NPUHATBLIN NPY BbINOAHEHWUU NPOLIEAYPbI IPaAYUPOBKY.

23.7 O6paboTka pe3ynsraToB

Mpu ucnonb3osanum MAK pesynsratbl U3BMEPEHUIn XMMUYECKOr0 COCTaBa aHaNM3upyeMblx Npood, B T.4.
nocneaoBaTenbHbIN NPOLECC U3MEPEHUI, BbIBOAAT HA AUCNNEN U PUKCUPYIOT HA NPUHTEPHON pacnevaTke.

23.8 [10CTOBEPHOCTL PE3YNbLTaTOB aHanM3a, NoSly4YeHHbIX PeHTreHOCNEeKTpasnbHbIM METO0M aHanusa, B
TOM Yncne Npu onepaTuBHOM KOHTPOJE, OCYLLECTBASIIOT B COOTBETCTBUM € 4.18—4.19, ucnonb3ysa craHaapTu-
30BaHHbIE XMMUYECKME METOAbI aHanM3a, C NEPUOAUYHOCTbIO, YCTAHOBNEHHON TEXHONOIMYECKUM perfiaMmeH-
TOM KOHKPETHOro NpeanpusaTiA U nponucadHon B PMI.

62



rOCT 5382—2019

MpunoxeHue A
(pekomMeHayemoe)

CxeMbl CUCTEMATUYECKOrO aHarnusa uemeHTa

01r
CnnaBnexue ¢ nnaBHeM 1 pacTBopeHue B xonogHom pactsope HCI (9.4.4)

UcxoaHbin pacteop (500 cM3)

50 unn
250 cm3 3 5cm’ 5 CM3 25 CM3 25 CM3 50 CM3
100 cm
CaO [ca0O+Mmgo| SiO, Aly04 ( 1':";319;" MgO TiO,
(10.24.2) | (10.24.4) | (9.4-96) | (123, 12.4) 1.4 11 5) (10.3) (13.2)
TutpoBaHme
6e3 otpeneHus
FMAPOKCHIOB Xeriesa doTomeTpupoBaHue
U amoMuHuA
PucyHok A1
05r
CnekaHue ¢ Na,CO4 unu npamasn o6pabotka HCI (9.3.3)
I
Bbinenenue SiO, xenatuHom (9.3.3)
I I
Si0,
Ocapok + HySO,4 + HF (9.3.3)
dunbrpar |
(250 cm®) OCTaToK CrNaBMsIoT C NNaBHeMm,
pacteopsitot B HCI (9.3.3)
¥ NPUCOSAMHSIOT K hunbTparty
[
I I I
100 cm® 50 cm® 50 cm®
Fe,03 (11.2.3) Ca0 (10.2.4.1 unn 10.2.4.2) Ca0 + Mgo
| (10.243
3 vnu 10.2.4.4)
100 cm
Al,04 (12.2.4)

MgO (no pazHocTu)

PucyHok A2
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MpunoxeHune b
(pexomMeHayemoe)

Mpumepbl NOAroTOBKM 06pa3LoB-u3riyvyarenen K peHTreHOCNeKTpanbHOMy MeToay onpeneneHus
3f1IeMeHTOB

B.1 XuMnyeckune peareHTbl

Jlutuid yrnekuenbiii no 15.2.2.

Intus TeTpabopat 6e3BoAHbLIN.

Jlutns metabopar 2-BoaHbIN o 15.2.2.

HaTtpuit asoTHokucnbi no MTOCT 4168.

Kucnota 6opHas no FOCT 9656 1 pacTBop MaccoBoil koHLeHTpaLmeit 50 r/am3.

Kpaxman pactBopumblii no FOCT 10163.

CMecb ANA cnnasneHus: 6e3BoAHbIA TeTpabopaT unu meTabopaT NUTUSA, NPOKaNeHHLIN NpU TeMnepaType He Me-
Hee 700 °C, yrnek1cnbli NMUTUA U a30THOKWUCIbIA HaTpUii cMeLLMBatoT B hapdpopoBoi CTyNKe B NPOLEHTHOM OTHOLUEHUN
75:20:5 (B cny4ae ucnonb3oBaHusa TeTpabopara nutus) unu 85:10:5 (B cnydae ucnonb3osaHusa metabopata nUTUSA).

B.2 N3rotoBneHune o6pasuoB-usnyyarenen METOAOM CNNaBneHna

M3 cepun COI narotaBnueatot ob6pasLbl-u3nydaTeny B Buae TabneTok HannaBneHneM Ha Nognoxky (Mnu apyrum
MeTogoM, ykasaHHbIM B PMIT) nopoluka COll, cmellaHHOro ¢o cMecbklo AN crnaenexus. [peasaputensHo, Ana ynyu-
LUEHUSA CLENeHNsa NOAMOXKN C pacniaBoM ee cMadYuBaloT pacTBOpoM GOPHON KUCNOTHI U NOACYLIUBAKOT B CYLUIUMLHOM
Lwkagy npu Temnepatype ot 105 °C go 110 °C.

Hasecku COI maccoii no 0,5 r u cMecu Ansa cnnaenedus no 1 r B3BeLLUBAIOT Ha aHaNMTUYECKUX Becax u nepe-
MelwmBaloT B dapdopoBoil CTyrMKke He MeHee 3 MUH. [onyyYeHHyl0 CMecCb C MOMOLLbIO BOPOHKM U MyaHCOHa BPYUYHYIO
hOPMYIOT Ha rpadpMToBOA NOANOXKKE U BUIKOIA NoMeLLatoT B pasorpeTyto o Temnepatypbl 900 °C — 950 °C mydenbHyto
nedb Ha KepaMU4eckyto NOACTaBKY, A€ BblAepXuBaioT He bonee 5 MUH. 3aTeM NOANOXKKY C MIABOM BbIHUMAIOT, BLICTPO
yCTaHaBMMBalOT Ha LUTATMB W OMYyCKaloT Ha Hee LUTaMmr ¢ MorMpoBaHHOR NOBEPXHOCTLIO U (hOPMUPYIOT TBEpAblil CTEKNO-
BUAHBIA cnoii TabneTku.

MpumevyaHuns

1 Mpu narotoeneHnn o6pasLoB-usnyyatenei METoA0M CNNaBNeHUA AONyckaeTcs BapbUpoBaHUE Maccoil HaBecku
obpasLa, a TakKe cCooTHoLeHWeM obpasel-nnaseHb oT 1:2 go 1:5.

2 lMpw n3roToBNEeHMK NNaBneHbIX 0bpa3LoB-nanyvaTenei agonyckaeTca NPUMeHeHne aBTOMaTU4ECKOW MaLLUHLI ANS
cnnaeneHus obpasLos.

B.3 UsrotoBneHme obpas3uoB-uanyuyarenei METOAOM NpeccoBaHus

Ckpennsiowein NoanoxKoil Tabnetok npn U3rotosrneHun obpasLoB-usnyyareneil METOAOM NPECCOBaHUSA CRYXUT
BGopHas kucnoTa.

Hasecky nopowka COI maccoii 1,0—1,5 r HackinaloT poBHBIM CrloeM B npecc-popMy 1 cBepXy paBHOMEPHO Ha-
cbinatt 1,5—2,0 r 6opHOiA KUCNOTHI (MOAMOXKA), HanararT NyaHCOH M MOMELLAIOT BCIO Npecc-popMy B npecc, cosfasas
yeunue He MeHee 150 krc/cm2. Mocre CHATUS Harpy3ku TabneTky akkypaTHO BLIHUMAIOT W3 KonbLa-BKNajbiLla.

Mpn HEBO3MOXHOCTMN U3BNeYeHns TabneTtkn 6e3 nospexaeHus (npu cnabonnactudHom matepuane) COMN npepsa-
puUTEnbHO cMellnBaloT ¢ GOPHOI KUCNOTON MK Kpaxmariom B COOTHoLeHMK 1:1 U nomewyatot B npecc-¢popmy (6e3 nog-
noxku). Mpun 3ToM 06Las Macca HaBeckn obpasLia-uanyyarens Ansa U3rotoerneHns Tabnetku gonxHa 6uiTe 3—4 1.

MpumedaHue — peccoBaHHble 0Gpa3sLbl-U3nyyaTeny U3roTaBMUBalOT B COOTBETCTBUM C WHCTPYKLUMEN no
3KcnnyaTauun k o6opyaoBaHuio.
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Mpunoxexune B
(pekoMeHayemoe)

Mpumep ycTaHOBNEHUA rpagyupoOBOYHON 3aBUCUMOCTH cpeacTBammu nporpammbl Microsoft Excel
2013 npu onpegerieHun MacCoBOM AONU XJIOP-MOHA NOTEHLUMOMETPUYECKMM METOAOM

3Ha4YeHns NCXoaHbIX MapaMeTPOB U pe3ynbsraThl aHanusa npejctasneHsl B Tabnuye B.1 n Ha pucyHke B.1.

Tabnuya BA1
Pa6oune rpagympoBoYHble ['CO 8848-2006
WUcxoaHble 1 onpeaensiemble napaMeTpbi pacTeopei cocTaBa nopT-
B | r | I | E nanaueMeHTa

WcxoaHble napameTpol

ATTecToBaHHOe B [CO 8848-2006 3Ha4eHWe maccosow gonu xnop- | — — — — 0,152
noHa, abc.%

MaccoBas KOHLeHTpaLMs Xrop-1oHa, mr/gm3 10 5 1 0,5 1,52
Macca (m) napanneneHbIx HaBecok U3 Npobel MCO 8848-2006, r — — — — 0,1
OBwwit 06bem (V) aHanuanpyemoro pactsopa U3 HaBeCcok — — — — 100

FCO 8848-2006, cM3

Pesyneratel aHanusa

M3mepeHHble 3HadeHua 3C, mB 210 | 226 251 257 N3 HaBecok:
1—242.8;
2—247.0
BbluncrieHHblE 3Ha4YeHUA MaccoBOA KOHLUEHTpauuu (my) xnop- M3 HaBecoK:
WoHa B 'CO, mr/gm3 1 —1,450;
2—1,107
CpegHee — 1,28
Mony4eHHoOe 3Ha4YeHne MaccoBO AONKU xnop-uoHa, abe. % 0,135

MpagyvpoBoYHasi 3aBUCUMOCTb B KOOpAWHaTaxX «pa3HocTb noteHuuanos (OLC) mexay anekTpoaamu B paboumx
rpagyvpoBOYHbIX pacTBOpax — W3BECTHasA MaccoBas KOHLUEHTPaLMA XNOp-UOHa B rPafyNpOBOYHbIX pacTBOpPax», yCTaHOB-
neHa cpeactBamu nporpammbl Microsoft Excel 2013, ¢ nony4eHneM Ha Bbixoge rpacduka annpokCMMuUpytoen yHKLMKn

MonyyeHHas rpagyvpoBoYHas 3aBUCUMOCTb NPeACTaBneHa norapuMuyeckoid dyHKUMen

y=-15,65 - In(x) + 248,6
¢ owmbKoit annpokeumaLmn R2 = 0,9837,
rae X — MaccoBas KOHLIeHTpaLms B paBounx rpagynpoBOHHLIX pacTBopax Xiop-oHa, mrinm>;
y — MOJy4eHHbIE COOTBETCTBEHHO 3Ha4eHus SAC, MB.

[aHHyto pyHKUMIO U ownBKy annpoKeUMaLun paccyuTeIBaloT aBToMatudecku B MSExcel Ha ocHOBe NOMnyYeHHbIX
3KCMepUMeHTanbHbIX 3HaveHuin SLC B pabounx rpagynpoBOHHbIX pacTBopax.

MonydyeHHoe 3HadYeHne R2, 6rinakoe K 1, NoKaskiBaeT BbICOKYO 40CTOBEPHOCTL NorapudMuyeckoi annpokcumMaumui
W, KaKk CNeAcTBUeE, KOPPEKTHOCTL BhIGopa thyHKLNK.

3HayeHne MaccoBOii KOHLEHTpaLMu XNop-1oHa B pacTBopax napannenbHbix HaBecok FCO 8848-2006 paccuuTtiBa-
0T Ha OCHOBaHWMW U3MePeHHbIX B HUX 3HadeHuid SOC (MB), ncnonbays npeobpasoBaHHyk yHKLUMIO (V)

15,65 - In(x) =2486 —y

In(x) = (248,6 — y)/15,65

x = (2486 - )/15,65

In(x) =y
x=eY
e=271

B pesynkrate usmepeHHomy 3HadeHuto 3C, paBHoMy 242,8 MB, cOOTBETCTBYET MaccoBasi KOHLUEHTpaLuus Xnop-
noHa — 1,45 mr/am3; 247 MB — 1,107 mr/gm3,

CpenHee apudmeTndecKkoe 3HaYeHWe MacCcoBOI JOnM XMop-WoHa B MNaparnnenbHbliX onpefeneHnsx (M3 AByX OT-
AenbHbIX HaBecok) cocTasuo 0,128 mr/gm3,
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MaccoByto 40/ Xxnop-noHa (Xc r), %, BblUMCAAT No popmyne (47) cnegyowmm obpasom:

1,28 mr/gm3-100 cm3
cr 01110 6

roe 1,05164 — koadhhMuMeHT nepecyeTa nosly4eHHON MaccoBOW LOMN X/I0P-UOHA Ha NPOKaieHHOe BELLEeCTBO.
OTKOHEHNE NOyYEeHHO MaccoBoW fonau xnop-noHa (0,135 %) ot ee atTectoBaHHoro B FCO 8848-2006 3HaueHust
(0,152 %) coctaBuno 0,017 a6c.%, 4To HaxoguTCA B Npeaenax, pernameHTUpyembix cTaHgapToOM.
MonyyeHHble pe3ynbTaTbl MO3BOMAAKT KOHCTATUPOBATb MNPaBOMEPHOCTb WCMOMb30BaHWMA CpeacTB nporpamm
Microsoft Excel gna yctaHOBNeHUs rpafyvpoBOYHON 3aBUCUMOCTU C fasibHeWM pacyeToM MaccoBoi fonn onpegensie-
MOFO 3/IEMEHTA, B YACTHOCTW X/IOP-UOHA, NPU NOTEHUMOMETPUYECKOM METOAE ero onpeneneHus.

X m100-1,05164 = 0,135 a6c.%,

M3mepeHHoe 3HaveHue 3[C, vB

PucyHok B.1 — 3aBucumoctb 34C (MB) OT KOHUEHTpauun xsaop-moHa (mr/am3)

Y[K691.54:543.96.006.354 MKC 77.150.10

Kniouesble cnosa: LeMeHTbl, MaTtepuasbl LEMEHTHOIO NPOM3BOACTBA, METOAbI XMMWUYECKOro aHannsa

B3 5—2019/82

PepakTop J1.B. KopeTHuKOBa
TexHnyeckuin pegaktop B.H. MNpycakosa
Koppektop EHO. MuTpodaHoBa
KomnbloTepHada sepctka E.O. AcTawuHa

CpaHo B Ha6op 18.10.2019. MoanucaHo B neyats 05.11.2019. ®opmat 60x841/8. FapHuTypa Apuan.
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