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MNpegncnosne

Llenn, ocHOBHble MPUHLUMNbLI KU O6LULMEe NpaBuna NpoBefeHNs paboT MO MeXrocyaapcTBeHHOM cTaHgap-
Tusaynm yctaHosneHol FOCT 1.0 «MexrocygapcTBeHHass cuctema ctaHgaptusaynmn. OCHOBHbIE MOJIOXEHUA»
n FrOCT 1.2 «MexrocygapcTBeHHasa cuctema crtaHgaptusayuun. CtaHgapTbl MexXrocyapcTBeHHble, npasunia
N pekoMeHgaunn No MexrocyaapcTBeHHOW cTaHgapTusauuun. Npasuna paspaboTku, NPUHATUA, 06HOBNEHNS

N OTMEHbI»

CBefeHuss o cTaHgapTe

1 PABPABOTAH Hekommepueckoii opraHmsauuneil «Coto3 npoussoguteneri uemeHta» (HO «COHO3-
LEMEHT») n AKUMOHEpPHbIM 06WecTBOM «HayuHO-uccriegoBaTtennbCKUA MHCTUTYT LLEeMEHTHOM MPOMbILLUJ/IEH-
HocTu «HUWLemeHT» (AO «HUVLUEMEHT»)

2 BHECEH TexHnyecknm KomMuteToMm no ctaHgapTtusaunn TK 144 «CTpouTesibHble MaTepuanbi»

3 MPUHAT MexrocysapcTBeHHbIM COBETOM NO CTaHAapTu3auuu, MeTponorum n ceptudukaymm (npo-
TOKOoM OT 28 utoHa 2019 r. Ne 55)

3a NpuHATME NpOrosiocoBasnn:

KpaTkoe HanmeHoBaHue cTpaHbl no MK Kopg ctpaHbl no MK CokpaljeHHoe HauMeHoBaHMe HauMoHanbHOro opraHa
(MCO 3166)004-97 (MCO 3166)004-97 no craHgaprtmsayuu
Benapycb BY FocctaHgapt Pecny6nvkn Benapycb
Kuprusns KG KbipreisctaHgapt
Poccua RU PoccTaHaapt
Y36ekncTaH uz Y3ctaHpapTt

4 Mpukaszom denepanbHOro areHTCTBa N0 TEXHUYECKOMY PeryiMmpoBaHuio U MeTposiorum ot 17 oktaéps
2019 r. Ne 1015-cT MexrocyfapcTBeHHbIi cTaHgapT FTOCT 5382—2019 BBeAeH B AelicTBMe B KayecTBe Ha-
LMoHanbHOro ctaHgapTa Pocculickoii ®egepauun ¢ 1 noHa 2020 r.

5 BBAMEH FOCT 5382—91

NHpopMaums o BBegeHUM B AeiicTBre (MpekpalleHun AelicTBUsS) Hac TOosILLero cTaHgapTa 1 nsmve-
HeHWii K HEMY Ha TeppUTOopPUN YKasaHHbIX BbIlle rocyfapcTB Ny6/MKyeTCsl B ykasaTesiX HauMoHabHbIX
CTaH4apTOB, U3aBaeMbIiX B 3 TUX FOCYapcTBax, a Takxke B ceTu MHTepHeT Ha caliTax cooTBeTCTBY-
HOLLMX HaLMOHa/IbHbIX OPraHoB Mo CTaHAap Tusauun.

B cnyyae nepecMoTpa, U3MEHEHMA UM OTMeHbl HACTOsLLEro CTaHA4apTa CoOOTBETCTBYOLWAA UH-
dopmaumsa 6yaeT onybiMkoBaHa Ha oULMaNIbHOM MHTepHeT-caiiTe MexXrocyAapcTBEHHOrO coBeTa Mo
cTaHgapTusauuu, MeTposiornm 1 cepTudukaummn B KkaTanore «MexrocygapcTBeHHble CTaHAap Tbi»

© CTtaHgapTuHdopm. opopmneHune. 2019

B Poccuiickoii ®enepanuy HacTOSIWMIA CTaHAAPT HE MOXET 6bITb MOJIHOCTLIO WY
YacTMYHO BOCNPOU3BEAEH, TUPAXMPOBAH U pacnpocTpaHeH B KayecTBe 0ULUAIbHOTO
n3gaHma 6e3 paspeweHns defepasbHOINO areHTCTBa N0 TEXHWYECKOMY PErysimpoBaHuio
1 MeTposiorum
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M E X IO C Y A A P CTDBEHH bl @ C T A H OAPT

LUEMEHTblI N MATEPWANTbI UEMEHTHOIO NPOM3BOACTBA
MeTO,qbl XNMMNYECKOTIO aHannsa

Cements and materials for cement production.
Chemical analysis methods

fata BBegeHns — 2020—06—01

1 O6nacTb NpUMeEHeHNs

HacTosAwwni cTaHgapT pacnpocTpaHsaeTcsa Ha LeMeHTbl, K/IMHKeP, CbipbeBble CMeCU, MUHepa/ibHble A0-
6aBKWN 1 Cblpbe, NPUMEHSAEMble B LLEMEHTHOM MPON3BOACTBE, M yCTaHaB/IMBaeT HOPMbl TOYHOCTU BbIMOJTHEHNSA
aHann3oB XMMWYECKOro COCTaBa, a TakxXe MeToAbl onpesesieHMss MaccoBOW A0NM Bnarv, NnoTepu Npu npokanun-
BaHWM, HEPacTBOPMMOTO OCTaTKa, OKCUA0B KPEMHUSA (B TOM Ymncrie peakuMOHHO-CNOCOGHOr0), KanbLuusa (B ToM
uncne cBo60OAHOrNO), MarHus, xxenesa, alloOMUHNA, TUTAHa, Cepbl, Kannsa, HaTpus, mapraHua, xpoma, docdopa,
6apus, xnop-noHa, pTtop-noHa (fanee — 3/1EMEHTOB).

fonyckaeTca NpuMeHeHMe APYrMxX MeTOAO0B aHasn3a, MeTposIorMyeckn aTTeCTOBaHHbIX U COOTBETCTBY-
IOWMX HOPMaM TOYHOCTU HaCTosILLero cTaHaapTa.

BONbWMHCTBO NpeAcTaB/eHHbIX B cTaHAapTe MeTOA0B MO3BO/SAKT MPOBOAUTL onpeaenieHne rpynnbl
3/1eMeHTOB CUCTeMaTMYeCcKoro aHasam3a U3 o4HoOM HaBeCKN aHa/In3npyemMoro matepuana. Bo3amoxHblie cxembl
CMCTEMATUYECKOro aHanm3a npeacTaB/ieHbl B NPUIOXeHUN A.

B KkauyecTBe MOBEPOYHbIX (ap6UTpaxHbIX) cneayeT NPMMeEHATb NpUBedeHHble B cTaHA4apTe MeToAbl, Kpo-
M€ PEeHTIreHOCNEKTPasbHOrO.

2 HopmaTtmnBHbIE CCbINKU

B HacTosileM cTaHAapTe UCMNOMb30BaHbl HOPMATUBHbIE CCbIJIKM Ha creaylolne MexrocysapcTBeHHble
cTaHAapThbl:

FOCT 8.0101) Fl'ocypapcTBeHHasa cuctema obecneyeHuss eguHCTBa U3MepeHUn. MeToAUKN BbIMOHEHNA
n3mepeHunii. OCHOBHble NOMOXEHUSA

FOCT 8.3152»ocyaapcTBeHHas cuctema obecrnevyeHus equHCTBA uamepeHuii. CtaHgapTHbie o6pasuybl
cocTaBa M CBOWCTB Bel,ecTB 1 matepruanoB. OCHOBHblIE€ NMOIOXEHNS

FOCT 8.531 locypapcTBeHHasi cuctema obecnevyeHns eguMHcTBa namepeHuii. CTaHgapTHble o6pasybl
cocTaBa MOHOJIUTHBIX U AUCMEPCHbIX MaTeprnanoB. Cnocobbl OLEeHNBAHNSA OAHOPOAHOCTHU

FOCT 8.532 lNocypapcTBeHHass cuctema obecnevyeHns eguMHCTBa namepeHuii. CtaHgapTHble obpasubl
cocTaBa BelecTB N maTepunanos. MexnabopatopHana MeTposiornyeckas atrectayus. CogepxaHue 1 nops-
AOK NnpoBefeHns pa6oT

FOCT 12.1.010 CucTema cTaHgapToB 6e3o0nacHOCTK Tpyda. B3pbiBobe3onacHocTb. O6uwme TpeboBaHnsa

FOCT 12.1.019 CucTtema cTaHgapToB 6e3onacHocTu Tpygda. dnekTpobesonacHocTb. O6wumne Tpe6oBa-
HUA U HOMeHKMaTypa BUAOB 3alnTbl

1>B Poccuiickoii depepaumnm geiicteyet FTOCT P 8.563—2009 mlocyaapcTBeHHas cuctema obecneyeHusi eauH-
cTBa u3mepeHuii. MeToankn (MeToAbl) U3MepeHU».

2> B Poccuiickoii Pegepaummn geiictByeT Takke FOCT P 8.753—2011 «locyAapcTBeHHas cuctema obecrneveHns
eAVHCTBa usMepeHunii. CtaHgapTHble 06pasLbl MaTeprasioB (BellecTB). OCHOBHbIE MOMOXEHUS».

M3paHve ouumansHoe
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FOCT 12.2.008 Cuctema cTaHgapToB 6e3onacHocTu Tpyga. O6opygosaHue v annapaTtypa Ans rasonna-
MeHHO 06paboTkM MeTasi/IoB U TEPMUYECKOrO Hamnbl/IeHUsA NOKPbITUI. Tpe6oBaHMsA 6e3onacHOCTU

FOCT 12.4.011 CucTtema cTaHfapToB 6e3onacHocTu Tpyga. CpeactBa 3awuTbl paboTtaowmx. O6wme
Tpeb6oBaHusa n knaccudunkaymna

FOCT 12.4.021 Cuctema cTaHgapToB 6e3onacHocTu Tpyga. CUCTeMbl BEHTUNALUWOHHbIE. Ob6LWne Tpe-
6oBaHusA

FOCT 12.4.028 Cuctema cTaHgapToB 6e3onacHocTu Tpyga. Pecnupatopbl WB-1 «/lenecTok». TexHuye-
cKue ycnosus

FOCT 12.4.103 Cuctema cTaHAapToB 6e3onacHocTu Tpyga. Opexpa cneumanbHas 3awuTHas, cpej-
cTBa MHAMBUAYa/IbHOW 3alinTbl HOT U pyK. Knaccudunkauymsa

FOCT 12.4.296 CucTtema cTaHfapToB 6e3onacHocTu Tpyaa. CpeAcTBa MHAMBUAYaNbHONM 3aWmMThl opra-
HOB AblxaHus. Pecnupatopbl unbTpytowme. Obune TeXHUYECKNe ycnosmus

FOCT 61 PeakTtuBbl. Kucsota ykcycHas. TeXHUYECKMe ycnoBus

FOCT 83 PeakTuBbl. HaTpuii yrnekucnbiii. TexHuyeckune ycrnosus

FOCT 195 PeakTuBbl. HaTpuii CepHUCTOKNC/bIN. TeEXHUYECKUe ycnosusa

FOCT 199 PeakTuBbl. HaTpuii YKCYCHOKMUCbIN 3-BOAHbIN. TeXHUYECKMe yCNoBuUS

FOCT 334 bymara macwTtabHo-koopagnHaTHas. TeXHU4Yeckue ycnosus

FOCT 450 Kanbuuii XNOpPUCTbIN TeXHUYECKNi. TexHn4Yeckne ycnosus

FOCT 1277 PeaktuBbl. Cepebpo a3oTHOKUc0e. TeXHN4Yeckne ycnoBus

FOCT 1381 YpOTpPONUH TeEXHUYECKNI. TexHnYeckne ycnoBus

FOCT 1625 ®opmasnivMH TexHU4Yecknii. TexHM4yeckne ycnoBus

FOCT 1770 (MCO 1042—83. CO 4788—80) MNocyaa mepHasn nabopatopHan cTeknsaHHasA. UunuHgpel,
MEH3YpPKK1, KONbbl, Npobupkn. O6L e TEXHUYECKME YCN0BUA

FOCT 3118 PeaktuBbl. Kucnota consiHasa. TexHu4yeckne ycrnosus

FOCT 3158 PeaktuBbl. Bapuit cepHoKuUCAbI. TeXHUYECKMe YyCNOoBUA

FOCT 3639 PacTBOpbl BOAHO-CNUPTOBbIE. MeToAbl OnpeAesieHns KoOHUeHTpaunm aTUN0BOro cnupra

FOCT 3652 PeakTuBbl. Kucnota numMoHHas moHorngpat n 6e3BogHas. TexHuyeckne ycnosus

FOCT 3757 PeakTuBbl. AIOMUHWNI a30THO-KUC/bI 9-BOAHbIN. TeXHUYECKne ycrioBus

FOCT 3758 PeakTuBbl. AIOMUHWI CEPHOKUCbIN 18-BOAHbIN. TeXHUYeCKne ycnosus

FOCT 3760 PeakTuBbl. AMMUaK BOAHbI. TeXHUYeCcKne ycrioBus

FOCT 3765 PeakTnBbl. AMMOHUI MONGaeHOBOKUC/bIN. TeXHNn4Yeckne ycrnoBus

FOCT 3770 PeakTuBbl. AMMOHUWI yrnekucrblii. TeXHWYecKkne ycnosus

FOCT 3771 PeakTuBbl. AMMOHNI (hOCPOPHOKNCABIV OAHO3aMeLlLeHHbIli. TeXHUYeckne ycrioBus

FOCT 3773 PeakTuBbl. AMMOHWI X/TOPUCTbIA. TeXHUYeCKne ycnosus

FOCT 4108 PeakTuBbl. Bapuii xnopug 2-BoaHblli. TeEXHUYECKMe ycnosusa

FOCT 4139 PeakTtuBbl. Kanuii pogaHucTblii. TeXHUYECKMe ycnoBus

FOCT 4145 PeaktuBbl. Kanunii cepHOKMC/bIN. TeXHU4Yeckne ycnosus

FOCT 4147 PeaktuBbl. XXeneso (lll) xnopua 6-BoAHbIA. TeXHUYECKUE yCrioBusa

FOCT 4165 PeaktuBbl. Megb (II) cepHokncnas 5-sogHasn. TexHM4Yeckne ycnoBus

FOCT 4168 PeakTuBbl. HaTpuii a30THOKUC/IbI/. TeXHNYecKne ycrioBus

FOCT 4198 PeakTuBbl. Kanuii oocOpHOKUCbIN ofHO3aMelleHHbIli. TeXxHU4Yeckne ycnosus

FOCT 4199 PeakTuBbl. HaTpuit TeTpabopHOKUCAbIN 10-BOAHbIN. TeXHUYECKNe ycnoBus

FOCT 4204 PeakTtuBbl. Kncnorta cepHas. TexHUYeCKue ycnosus

FOCT 4217 PeakTuBbl. Kanuii a30THOKUC/bIA. TeXHMYecKkne ycnosus

FOCT 4220 PeakTuBbl. Kanuii ABYXpOMOBOKUC/IbIA. TEXHUYECKNE YCNIOBUSA

FOCT 4221 PeaktuBbl. Kanuii yrnekucnblii. TeXHU4YecKne ycnoBus

FOCT 4233 PeakTuBbl. HaTpuii x/10pUCTbIli. TeXHUYeCKne ycnoBus

FOCT 4234 PeakTuBbl. Kanuii XxNopucTbiii. TexHn4eckue ycrnoBus

FOCT 4328 PeakTuBbl. HaTpua ruipooKncb. TexHU4ecKkne ycnosus

FOCT 4329 PeakTtuBbl. KBacubl antomokasinesble. TeXHUYECKMNE YCNOBUSA

FOCT 4332 PeakTuBbl. Kanuii yrnekncnblii—HaTpuii yrnekucnbiii. TexHu4eckne ycnosus

FOCT 4461 PeakTtuBbl. Kncnora asotHas. TexHu4yeckue ycnosus

FOCT 4463 PeakTuBbl. HaTpuii oTopucTblii. TEXHUYECKME yCoBUSA

FOCT 4478 PeakTuBbl. Knucnota cynbtocanmyunosas 2-sogHasn. TexHN4Yeckme ycnosus

FOCT 4518 PeakTnuBbl. AMMOHUI PTOPUCTLIN. TeXHNYECKne ycnoBus

FOCT 4523 PeakTuBbl. MarHuii CEpHOKUCbIN 7-e0Aunblii. TEXHUYECKME YyCNOBUSA
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FOCT 4530 PeakTuBbl. Kanbuunit yrnekmucnblii. TexHNn4Yeckme ycnosus

FOCT 4919.1 PeakTmBbl 1 0060 YnCTble BellecTBa. MeToAbl NPUITOTOB/IEHUS PAaCTBOPOB UHAUKATOPOB.

FOCT 4919.2 PeakTnBbl 1 0C060 YnNCTblie BelecTBa. MeToabl NPUroToBAeHNs 6ydepHbIX pacTBOPOB

FOCT 5456 PeakTtuBbl. [napokcusammnHa rugpoxnopus. TeXxHU4Yeckne ycrnosus

FOCT 5712 PeakTvBbl. AMMOHWIA WaBeneBOKNCbIA 1-BOAHbIA. TeXHUYECKue ycnosmsa

FOCT 5841 PeakTuBbl. [Mapa3vH CepHOKNCAbIN

FOCT 6259 PeakTtuBbl. [NnuepuH. TeXHUYECKNE ycnosusa

FOCT 6552 PeaktuBbl. Kucnota optodpocdopHas. TexHnyeckme ycnosus

FOCT 6563 M3aenusa TexHn4yeckmne n3 61aropofHblIX MeTassioB 1 CNaaBoB. TeXHNYeCKne ycnoBus

FOCT 6613 CeTkM NPOBOJIOYHbIE TKaHble C KBaApaTHbIMU siuelikaMu. TeXHU4Yeckne ycroBusi

FOCT 6709 Boga gunctunnmpoBaHHasa. TexHu4yeckme ycnosus

FOCT 8429 bypa. TexHU4Yeckne ycnosusa

FOCT 8677 PeakTuBbl. Kanbumnsa okcng. TexHUYeckmne ycnosus

FOCT 9147 Mocypa n o6opyaoBaHne nabopaTopHble hapopoBbie. TexHUYECKne ycnosus

FOCT 9656 PeakTuBbl. Kucnorta 6opHas. TexHn4Yeckme ycnosus

FOCT 10163 PeakTuBbl. Kpaxman pacTBOpUMbIii. TeXHUYeCKne ycnosus

FOCT 10164 PeakTuBbl. ATUNEHINTUKONb. TEXHUYECKME YyCNOBUA

FOCT 10484 PeakTuBbl. Kucnorta dpropuctoBogoposHas. TexHUYeckme ycnoBus

FOCT 10521 PeakTuBbl. Knucnorta 6eH3oiHas. TexHn4Yeckne ycnosus

FOCT 10652 PeakTtuBbl. Conb guHatpueBas sTuneHagmamuH-N. N. N', N-TeTpayKCyCHOW KMCNOTbI
2-BogHas (TpunoH B). TexHuuyeckne ycnosus

FOCT 10929 PeaktuBbl. Bogopoaa nepokcug. TeXxHU4eckne ycnosus

FOCT 10931 PeakTuBbl. HaTpuii MoM64eHOBOKNC/IbIN 2-BOAHbIN. TeXHUYECKne ycrioBus

FOCT 11293 XenatunH. TeXHUYECKUe ycrioBuA

FOCT 16286 MNMpeo6pa3oBaTenu noteHunomMmeTpuyeckne MCr. 3nekTpoabl BCnomMoraTebHbie NPOMBbILL-
NeHHble. TexHnYyeckne ycnosus

FOCT 1830011 CnupT 3TUNOBbI PEKTUPUKOBAHHbIN TEXHUYECKMNA. TeXHUYeCKne ycroBus

FOCT 20298 Cmonbl MOHOO6MEHHbIE. KaTMOHUTbLI. TeXHNUYecKne ycnoBus

FOCT 20478 PeakTuBbl. AMMOHWIT HaACEPHOKUCbIA. TeXHUYECcKue ycnosus

FOCT 20490 PeakTuBbl. Kannii mapraHuoBOK/UCAbI. TeXHUYECKME YCNOBUSA

FOCT 22180 PeaktuBbl. Kucnota waBesieBas. TeXHUYECKNE YCI0BUA

FOCT 22261 CpeacTBa N3MepeHuii 3INeKTPUYECKNX N MarHUTHbIX BeIMUMH. O6Lwme TeXHUYeckue ycnosusi

FOCT 22867 PeakTuBbl. AMMOHMWI a30THOKUC/bIA. TeXHUYECKMEe yCNnoBusa

FOCT 241042) Becbl nabopatopHblie. O6wune TexHn4yeckme TpeboBaHns

FOCT 24363 PeaktuBbl. Kannsa rmapookncb. TeXHUYECKNE yCnoBusa

FOCT 25336 lNocypa u obopyaoBaHue ffabopaTopHble CTeKISAHHbIe. TUMNbl, OCHOBHblIE MapamMeTpbl 1
pasmepbl

FOCT 25664 MeTon (4-meTunamumHodeHon cynbgar). TexHuyeckne ycnosus

FOCT 27067 PeakTuBbl. AMMOHUWI poAaHUCTbI. TeXHUYEeCKne ycnoBus

FOCT 276543) KOCTIOMbI XXEHCKMEe ANA 3aWnUTbl OT KUCNOT. TeXHNYeckmne ycnoBus

FOCT 29058“’ KOCTIOMbI )XeHCKWe A5 3aWnTbl OT HETOKCUYHOM NbliN. TeXHUYeckne ycnosus

FOCT 29169 (MCO 648—77) Nocypa nabopaTtopHaa cTeknsHHasA. NMuNeTkn ¢ O4HOK OTMEeTKOM

FOCT 29227 (MCO 835-1—81) MNocyna nabopatopHasn cTeknsaHHasa. NuneTkn rpagynposaHHbie. YacTb 1.
O6uwumre TpeboBaHUsA

FOCT 29228 (MCO 835-2—81) Nocyaa nabopaTopHasa cTeknsaHHasA. NuneTkn rpagynpoBaHHble. YacTb 2.
MuneTkn rpafynposBaHHble 6€3 YCTAHOB/IEHHOIO BPEMEHU OXUAaHUA

FOCT 29229 (MCO 835-3—81) NMocyna nabopaTopHasa cTekNsaHHasA. NneTkyn rpagynpoBaHHble. YacTb 3.
MuneTkn rpafgynpoBaHHble C BpeMeHeM oxugaHua 15 c

FOCT 29251 (MCO 385-1—84) Nocyna nabopaTopHasa cTeknsiHHasA. BropeTkn. Yactb 1. O6wme TpeboBaHus

1> B Poccuiickoii ®epaepaumm aelicteyeT FOCT P 55878—2013 «CnupT 3TUI0BbIA TEXHUYECKUIA TMAPOSN3HBIA pek-
TUMKOBaHHbIA. TEXHUYECKME YCTTOBUSI».

2> B Poccuiickoin depepaummn gericteyet FOCT P 53228—2008 «Becbl HeaBTOMaTU4YeCKOro Aeictus. Yactb 1.
MeTporsoruyeckre 1 TexHuyeckme Tpe6oBaHust. VicnbITaHus».

3. B Poccuiickoii ®epepaummn gelicteyeTr TOCT 12.4.251—2013 «CucTema CTaHAapToB 6Ge3onacHocTv Tpyaa.
Opexaa crneuvanbHas A1s 3aWWTbl OT PaCTBOPOB KUC/OT. TeXHUYeckne TpeGoBaHus».

4: B Poccuiickoii ®epepaunn pelicteyet TOCT P 12.4.289—2013 «Cuctema cTaHAapToB 6e30MacHOCTU Tpyaa.
Opexaa cneunanbHas A5 3aWmTbl OT HETOKCUYHON NbN. TeXHUYeckme TpeboBaHms».
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FOCT 29252 (MCO 385-2—84) lNocyna nabopatopHasa cTeknsiHHas. BiopeTku. YacTb 2. BiopeTkn 6e3
YCTaHOB/IEHHOTO BPEMEHU OXUAAHUS

FOCT 29253 (MCO 385-3—84) Nocypa nabopaTopHasa cTeknsaHHas. BropeTkn. YacTb 3. BlopeTku ¢ Bpe-
MeHeMm oxugaHusa 30 ¢

NMpumeyvaHne — lMpy NOMbL30BaHNM HACTOSLWMNM CTaHAAPTOM Liesiecoobpa3HoO NPoBepUTb AeCTBUe CCbIoY-
HbIX CTaHAAPTOB W K/laccuUpMKaTopoB Ha oh1LMabHOM UHTEPHET-caiiTe MeXrocyapCTBEHHOro copeTa No cTaHAapTu-
3auun. METPOJIOTMN N cepTUdIMKaumm www.easc.by) nim no ykasarensim HauMoOHa/lbHbIX CTaHAapTOB, M3JaBaeMbiM B
rocyfiapctsax, ykasaHHbIX B MPeAUCioBUM, UM Ha OnLMaNbHbIX caliTax COOTBETCTBYHOLLMX HALMOHaIbHbIX OpPraHoB Mo
cTaHgapTusauunn. Ecnv Ha fOKyMeHT faHa HeJaTMpoBaHHas CCblKa, TO cnefyeT NCNoNb30BaTb JOKYMEHT, AeCTBYOWNIA
Ha TeKyLMiA MOMEHT, C y4YeTOM BCEX BHECEHHbIX B HErO M3MEeHEeHWn. ECNn 3aMeHeH CCbIOYHbIN JOKYMEHT, Ha KOTOpbIiA
[aHa [aTMpoBaHHasi CCbKa, TO CrlieQyeT MCMNosb30BaTh yKasaHHYH BEPCUI0 3TOro AOKyMeHTa. Ecnv nocrne npuHSaTusi
HaCTOsLLEro cTaHAgapTa B CCbIIOYHbIN JOKYMEHT, Ha KOTOPbIA AaHa AaTpOBaHHas CCblika, BHECEHO U3MeHeHWe, 3aTpa-
rvBaroLlee NosioXeHve, Ha KOTOPOoe AaHa CCblIKa, TO 3TO NOJIOKEHUE NPUMEHSIETCA 6e3 yyeTa JaHHOro n3MeHeHusl. Ecnm
CCbUIO4YHbIV JOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOJ/IOKEHME, B KOTOPOM [aHa CCbI/iKa Ha Hero, NPUMEHSIETCS B YacTu, He
3aTparvBatoLLeil 3Ty CCbUIKY.

3 TepMuHbI 1 onpeaenieHnsd

B HacTosiwem cTaHgapTe NPUMEHeHbl cneaylolwmne TeEPMUHbI C COOTBETCTBYOLWMMU ONpeneneHnsiMmun:

3.1 rpaAypOBOYHBbI/ pacTBOP: PacTBOp C N3BECTHOW KOHUeHTpauuen onpegensemMoro ajfieMmeHTa, uc-
Nonb3yeMblil N5 MOCTPOEHUSI TPAAYMPOBOYHOrO rpapruka B MHCTPYMEHTa/IbHbIX MeToAax aHanmnsa.

3.2 ocHOoBHas HaBecka: HaBecka cTaHAapTHOro o6pasua M3BECTHOro cocTaBa BelecTBa B rpammax,
KOTOPOli YCIOBHO COOTBETCTBYET aTTeCTOBaHHOe 3Ha4YeHuWe MaccoBOW A0/N 3/1eMeHTa, NpuBeAeHHOe B CBU-
[eTenbcTBe Ha o6pasel, M NO OTHOLWEHUIO K KOTOPOI pacCUMTbiBalOT KOHLUEHTpauMmn cepmmn rpagynpoBoYHbIX
pacTBOpOB.

3.3 OCHOBHOIi pacTBOp: PacTBOp C M3BECTHOW KOHLEeHTpaLmnein afieMeHTa, NPUroTOB/IEHHbIA N3 OCHOB-
HOIA HaBECKMW.

3.4 coneBoii pacTBop: PacTBOp, NpUMeHsIeMblli B POTOMETPUUYECKOM UIN NOHOCESIEKTUBHOM MeToe
aHanusa Ans obecnevyeHUs yCcToMUYMBOCTU peakuum nNpu onpeaesieHNn afneMeHTa.

3.5 cTaHpapTHbIN pacTBOp: PacTBOp C TOYHO U3BECTHOI KOHUEHTpauuen afiemeHTa.

3.6 xonocToli pacTBOp: PacTBOp, COCTaB/IEHHbI U3 MPUMeEHSAEMbIX B KOHKPETHOM aHan3e peakTMBOB
1 BOAbI, ANS1 yyeTa UX 3arpsA3HeHMss 1 BHECEHUS NMONpaBoOK Npu 06paboTke pe3ynbTaToB aHanmM3a.

3.7 paboyasa meTtoamka npegnpuatna: PMM: OpraHn3ayMoHHO-MeToANYEeCKMIA AOKYMEHT, o65a3aTe Nb-
HbI K BbIMOJTHEHUIO MEPCOHAIOM MUCMbITaTeNIbHOW NabopaTopuun, BKIKOYaOLWM B ce65: CBeAeHNA O CYLHOCTH
MeToAa, cpeacTBax U yCNOBUAX UCMNbITaHWA, 0OT6Ope NpPo6, anroputmMax BbIMOJIHEHUS onepauuii no onpeae-
NEeHU0 XapaKTepuCTUK 06bekTa UCMbITaHUI, NpaBunax o06paboTkn pe3ysibTaToOB UCNbITaHWA, hopmax npea-
CTaBNleHUsA AaHHbIX U OLeHMBaHUSA TOYHOCTU, [OCTOBEPHOCTU pe3y/bTaToB, Tpe6OBaHUA NO OXpaHe TpyAa u
oKpyXatrluei cpeabl.

3.8 KOHTpO/bHble KapTbl WyxapTa: padunyeckmini cnocob npencTaB/ieHUs U CONOCTaBieHUs nHdop-
MaLnu. OCHOBaHHOW Ha nocnefoBaTe/lbHOCTM BbIGOPOK, OTpaXalLWwmnx Tekyliee COCTOSAHMe npouecca ¢ rpa-
HULAMW. YCTAHOBJ/IEHHbIMM HA OCHOBE BHYTPEHHE npucyleli npoueccy N3MeHUYNBOCTU.

MpnmedyaHne — SMNMpUYeECKas NOMNE3HOCTb KOHTPOSIbHbIX KapT 3aK/10HaeTCH B yCTAHOB/IEHUM OTK/IOHEHWI OT
COCTOSIHMSA CTAaTUCTUYECKOW YyNpaBisieMOCTX NpoLeccoM. Ecnim npouecc cTaTucTUYeckn ynpasnsieM, KOHTPOJ/IbHbIE KapTbl
peanim3ytoT MeTOZ, HENPepbIBHOV CTaTUCTUYECKO! MPOBEPKN «HY/IEBOM MMMOTE3bl» O TOM. YTO MPOLIECC HE U3MEHW/ICA U
OCTaeTCsi CTabUNbHbIM.

4 O6wme TpeboBaHus

4.1 OT6op Npob6 LemeHTa 1 APYrMX MatepnasioB — B COOTBETCTBUM C HOPMaTUBHOW UAN TeEXHOOTMYe-
CKOV AOKyMeHTauuen Ha aTu matepuarnsbl.

4.2 OTOo6paHHylo Npoby MaTepurasia CoKkpawaroT HECKO/IbKMMUN Noc/iefoBaTe/lbHbIMW KBAPTOBAHUAMU A0
25 r v noAcylwmBaloT.

TBepAble 3epHUCTble MaTepuanbl NpeBapuTesibHO U3MeNbYaldT B MeTasl/IM4eCcKol CTynke A0 MOJSIHOro
NPOXoXAeHUsi yepe3 cuTo ¢ ceTkoii Ne 05 no FOCT 6613. nocsie Yero MarHMTOM yAansT nonaswre B Npo-
6y MeTannunyeckne yactuubl. He gonyckaetcsa o6paboTka MarHUTOM, eciM MaTepuan CoAepXUT MarHUTHble
MUHepanbl.
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JanbHelwnm KBapToBaHWeM OTOGUpaloT A8 aHann3a CPefHIo aHa/IMTUYecKyto npoby maccoi OKono
10 r, KOTOPYIO pacTupatrT B araToBOW, AWMOBOI NN KOPYHAOBOI CTyNKe A0 COCTOSAHUA NyApbl (MPU KOHTPOSb-
HOM MpocenBaHMN Npoba A0J/HKHA NMOIHOCTbLIO NPOXOAUThL Yepe3 cuTo ¢ ceTkoli Np 008 no NOCT 6613).

MoAroToBrieHHYO NPO6Y XPaHAT B CTEKNSTHHOM GlOKCe C MPUTepTOl KpbIWKOli ANS 3awuTbl OT BO3AeN-
CTBUS OKpyxatoueli cpebl.

Mepepn B3ATMEM HaBeCku Npoby BbICYWIMBAOT B CYLWW/bHOM WKady A0 NMOCTOAHHOW MaccChbl Mpu Tem-
nepatype (110 = 5) aC (3a ucCk/t04eHMeM cny4dasi, Korga BbIMOMHAIT aHasin3 no onpeeneHnio cofepxaHuns
B/larn), oxnaxpalT B aKCMKaTope 1 TwatesbHO nepeMelwnBaloT. Maccy cunTaloT MOCTOSIHHOM, ecnu pasHOCTb
ABYyX nocnepoBaTeflbHbIX B3BeWVBaHW nocne Cywkn He npeBbiwaeT 0.0004 r. flonyckaeTcs NpoBOANTb aHa-
NN3 N3 BO3[YLIHO-CYXOli HaBECKM C MocneAyloLWmnM nepecHeTomM Ha Cyxylo HaBecky. Maccy cyxoli HaBecku (T)
B rpammMax BbIYMCAAIOT No hopmye

Mo(100- X)

roe TO— macca HaBeCkM matepuasna B BO3[YLHO-CYXOM COCTOSIHUM, T.
X — maccoBas gons snarv B matepuarse, Bbluncsssemas no popmyne (12). %.

4.3 lns B3BeWMBaHNSA HaBeCOK B 3aBUCUMOCTW OT AOMNYCKaeMOW NOrpewHOCTM B3BELWMBaAHUA NPUMEHS-
10T NabopaTopHble BeCbl 06 Ero Ha3Ha4yeHnsa 2-ro n 4-ro knaccoB To4HocTM no FOCT 24104.

Maccy HaBeCOK aHann3npyeMbixX Npo6, 0CafKOB B rpaBUMETPUYECKUX MeTodaX, UCXOAHbIX BelWwecTB ANs
NpUroToB/IEHNS CTaHAAPTHbIX PacTBOPOB B3BELIMBAKOT C NOrpewHoCcTb0 He 6osiee 0.0002 r, HaBeCOK NHAWU-
KaToOpoB AN NPUIrOTOBJ/IEHNS PACTBOPOB M MHANKATOPHbIX CMeCeil — C MOrpelwHocTbio He 6osiee 0.001 r. Ha-
BECOK peaKTUBOB A1 MPUrOTOB/IEHUS TUTPOBAHHbLIX U BCNOMOraTesibHbIX PacTBOPOB — C MOrPelwHoOCTbIO He
6onee 0,01 r. a Nn1aBHe — c NOrpewHoOCTbIO He 6onee 0,1 T.

4.4 lna npoBefeHNs aHasin3a NPUMEHSIOT: MEepHYI0 /1labopaToOpHYIO0 NMOCyAy He HMXe 2-ro knacca Tou-
HocTh no FOCT 29169, NOCT 29227. TOCT 29228, TOCT 29229. TOCT 29251, TOCT 29252, TOCT 29253
n FOCT 1770, a Takxe cTeknssHHyto nocyay no FOCT 25336. dapcopoByto nocyay u ob6opyaoBaHue Mo
FOCT 9147. TN M Yawkn u3 nnatuHbl No FOCT 6563. onnbTpbl 06€330/1eHHbIE NO AeNCTBYOLWEMY Ha Tep-
puTOopUKN rocygapcTea HOPpMaTUBHOMY AOKYMeHTY1* ¢ ykaszaHWeMm Mmacchbl 30/bl hunbTpa, yYnTbiBaemol npu
rpaBUMeTPUYECKOM MeTo/je aHasin3a: afeKTpuyeckme nanTku, necyaHble N BoAsHbIe 6aHN, TePMOMETpPbI, Mar-
HUTHbIe MeLllanky No COOTBETCTBYIOLEN HA HUX AOKYMEHTaLnm.

[onyckaeTcsA NpMMeHeHWe aHa/NOrMYHOW MMNOPTHOM nocyAbl, 060pyAO0BaHNSA U MaTepuanos.

4.5 Onsa npuroTosfieHNss PacTBOPOB W MPOBEAEHUS aHanM30B MPUMEHSIOT peakTUBbl KBanudukaumm
He HMXe 4.f4.a.. ec/IM He yKasaHO MHOe, U AMCTUINIMPOBAaHHYK BOAy, KOTOpas AOJIXHa COOTBeTCTBOBaTb
FOCT 6709 B yacTu TpeboBaHUIi K MAccoBOl f,0/1e MOHOB XJI0pa U KanbLus.

4.6 nA npokanMBaHUA W CN/aB/IeHWS HAaBECOK aHa/in3mpyembiXx Npo6 C MIaBHAMU MPUMEHSAIOT My-
denbHble NabopaTtopHble 3/1eKTponeyn ¢ AnanasoHoM aBTOMaTUYECKOro peryimposBaHns TemnepaTtypbl Ha-
rpesBa oT 50 °C go 1100 °C co cTabu/bHOCTbIO NoAAepXaHMUsA TemnepaTypbl B yCTaHOBUBLLUEMCS TEMN/I0BOM
pexume =4 °C.

4.7 s cywKn maTepranoB B BO3AYLWHOW cpefe NCNO/b3YHT CyLWU/bHbIe WKadbl C TEpMOPEryiaTopomM
C TOYHOCTbIO aBTOMAaTUYECKOro perynpoBaHns NpM HOMUHaNbHOW paboueli TemnepaTtype + 2 BC.

4.8 1nA BbINONHEHNA U3MEPEHWU UCNOMb3YIOT: POTO3/TEKTPOTUTPUMETPLI. MOHOMEPBI, pH-MeTpbI, nna-
MeHHble (DOTOMEeTpPbl, KOHLEHTpaLnOoHHble (hOTO3/1eKTPOKOTIOPMMETPLI U Ap. cpefcTBa usmepeHuii (CU) no
COOTBETCTBYIOLIE HOPMATMBHON [OKYMEHTaLUW C TEXHUYECKMMU XapaKTepucTukamu, obecrneymsarowmmm
Tpe6oBaHUSA KOHKPETHOW (KOHKPETHbIX) METOAUKN (METOAOB) aHasiM3a U HOPMbl TOYHOCTU HACTOSILLENO CTaH-
fapTa no aHa/IM3npyeMblM XMMUYECKMM NnapameTpaM W NoATBeEPXAaeMbiMU M3MEPEHNEeM TaKOBbIX B CTaH-
[apTHbIX o6pa3suax.

4.9 MNpumMeHseMble cpeACcTBa U3MepeHuii, o6opyaoBaHme 1 peakTUBbI AO/DKHbI COOTBETCTBOBaTb Tpebo-
BaHWAAM HOPMaTMBHO-TEXHUYECKOW AOKYMEHTALNUN Ha HUX.

4.10 MNMpnmeHsAseMble cpeacTBa N3MepPeHUn A0KHbI 6bITb NOBEPEHbI U OTrpagynpoBaHbl, a o6opypaoBa-
HMe J0/KHO OblTb aTTECTOBAHO B COOTBETCTBUN C YCTaHOBJ/IEHHbIMU Npasuiammn2l.

4.11 KoHueHTpauunio pacTBOPOB BblpaxaroT:

- MaccoBoOW goneii B NpoLeHTax, YAC/IeHHO paBHOW Macce BelecTBa B rpammax B 100 r pactBopa;

- MaccoBOli KOHUEeHTpaLunein B rpaMmax Ha Kyb6uyeckunii geyumeTp UamM rpammax Ha Kybuyeckuini caHTu-
MeTp (OTHOLWEHNe MacCbl KOMMOHEHTa, cofepxallerocsa B pacTBope, kK 06bemMy pacTsopa);

1>B Poccuiickoii ®epepaumn geiictByeT TY 6-09-1678—86 «®PunbTpbl 06€330/1eHHbIE (6efiasi, KpacHas, CUHSsA
NEHTbI)».
B Poccuiickoii ®epepauum aericteytoTt MNP 50.2.104-09 — MNP 50.2.107-09.
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- MOIAPHOM KOHLUEeHTpauueli BewecTBa B MOAX Ha Kybnyeckunin geynmetp (M):
- MOMIIPHOI KOHLUEeHTpauueil akBuBaseHTa BelecTBa (HOPMasibHOW KOHLUEHTpauueihn) B MOJIb-3KBU-
BaneHTax (MosisipHas Mmacca 3KBUBasieHTa) paCTBOPEHHOTO BelecTBa Ha Kyb6uudecknii geummeTp (N).

MpumeuaHue — MonspHas Macca aKBUBA/IEHTA KUC/IOT paBHa UX MOJISIPHOI Macce, Ae/IeHHO Ha OCHOBHOCTb
KMCMNOTbI. MoNsipHas Macca 3KBMBa/IEHTa OCHOBaHWSA paBHa ero MoJIIpHOI Macce, Ae/IEHHON Ha KUC/IOTHOCTb OCHOBaHMSI
(BaNIEHTHOCTb MeTas/1a UM YUCIIO TMAPOKCUBHBIX Fpynm). MonsipHasi Macca aKBMBasieHTa coseli paBHa MOSIpHOI Macce
CO/MM, AEeMEHHOV Ha NPOU3BEAEHME CTEMeHN OKUCTIEHUs MeTaslia (Ba/IEHTHOCTb) M UMC/1a er0 aTOMOB B MOJIEKY/1e COMM;

-COOTHOWEeHNeM 06beMHbIX yacTeli (Hanpumep. 1:2), rae nepBble YMcna O3HayalT 06beMHble YacTu
KOHLEHTPMPOBAHHOW KUCNOTbI UIN WUHOTO peakTuBa, a BTOpble — O0GbEMHble YacTu BoOAbl (€CnU He ykasaH
Apyroii pactBoputens);

-TUTPOM, YUC/IEHHO paBHbIM Macce BelecTBa, cofepXawemcs B OAHOM Kybuyeckom caHTumeTpe
pacTtBopa.

4.12 flonyckaeTcs nocneposaTenlbHOe onpejesieHne HeCKONIbKUX 3/1EMEHTOB U3 OA4HOW HaBecku, nepe-
Be[leHHOI B pacTBOp, C MCMO/Ib30BaHWEM aJIMKBOTHbIX YacTel 3Toro pacrteopa. Cxembl cUCTEMaATUYECKOrO
aHa/n3a uemMeHTa npusefeHbl B NPUIOXeHnn A.

4.13 MaccoBYylO0 KOHLEHTpaLuuto cCTaHAapTHbIX PacCTBOPOB, TUTPbI PACTBOPOB, UCMOJIb3YyEMbIX B TUTPUME-
TpUYecKnX meTogax, a Takxe pesy/sibTaTbl TUTPOBAHUA pacCcUUTbIBAOT Kak cpefHee apuMmeTnyeckoe no pe-
3ynbTaTaM He MeHee Tpex MapasnfiesibHbiX onpegeneHnini. PacyeT NnpoBoAsAT A0 YeTBepTOl 3Havalen uudpbl
nocne 3anAaTo.

4.14 AnA OLEHKN TOYHOCTU (MPaBUNbHOCTU U NPELN3NOHHOCTMN) METOAO0B U pe3yNbTaToB onpeneneHus
MacCOBOW 401N XMMUNYECKNX 3/1EMEHTOB B COOTBETCTBUM C AeACTBYIOWMMIN HA TEpPUTOpUN rocygapcrsea Hop-
MaTUBHbIMWU AOKYMeHTaMnl) NpuHATLI NoKa3aTenn, npmBefeHHble B 4.14.1—4.14 4.

4.14.1 CtaHpgapTHOe (cpeaHekBagpaTtuyeckoe) oTknoHeHne (CKO) noBTtopsemocTu (0,). NONy4YeHHOe B
yC/IOBUAX NOBTOPSIEMOCTU (HE3aBUCUMBble pe3yfbTaTbl NOJyvaloT B O4HOM naboparopun, ¢ NCNOSIb30BaHNEM
OJHOTO U TOro Xe 060pyA0BaHNA, XMMUYECKUX PEaKTUBOB, B NpeAesiax KOPOTKOro NpoMexyTka BpeMeHn), AB-
naetcsa 6a30BbIM (ONOPHBLIM) NPU OLeHKe NPeLn3NOHHOCTM MeTOAO0B U pe3y/ibTaTOB aHa/n30B.

MpuBegeHHble 3HaveHnsa af nonyyeHbl Ha OCHOBAHWM CTAaTUCTUYECKOW 06pPabOTKM pe3ysibTaToB MeX-
nabopaTopHoli aTTecTauumn cTtaHgapTHbIX o6pasyoB (CO) cocTaBa MaTepuasoB LEMEHTHOrO NPoOvM3BOACTBA
KaTeropuii: rocygapcTBeHHbI cTaHAapTHbIli o6pa3sey (FCO), oTpacneBoii cTaHgapTHblIA o6pasey (OCO),
cTaHAapTHbIi ob6pa3sel npegnpuatus (COMM) uU. NpM HEO6XOAMMOCTU, CKOPPEKTMPOBaHbl B COOTBETCTBUM C
Tpeb6oBaHMAMWN TOYHOCTU, NPeAbABNAAEMbIMU TEXHONOMMYECKUM MPOLLECCOM K XMMUYECKUM napameTpam uUcC-
nosib3yemMbIX Mmatepuanos.

MpumMmeuyaHue — MNpu paspaboTke abTEPHATUBHLIX METOAOB aHasIM3a CpeAHexBafpaTMUeckoe OTKIIOHEHVE
pe3y/IbTaToB aTTECTALMOHHBLIX aHa/IM30B (Sf), BLIMNOHAEMbIX B YC/IOBUSX MOBTOPSIEMOCTY, HE AO/DKHO MPEBbIWaTh CTaH-
[apTHoe cpeAHexBafpaTnyeckoe OTKIOHEHME MOBTOPSIEMOCTM (Or). YCTaHOB/IEHHOE JAHHbIM CTaH4APTOM AJis COOTBET-
CTBYIOLLErO 3/IEMEHTA.

CpepHekBajpaTMyeckoe OTK/IOHeHMe pe3ynbTaTtoB aHann3oB Sf BbluvcnsioT no dhopmyne
Sr=0.886/?, (2)

raoes — cpefHuii pasmax No BCeM napam napassefibHbiX onpegeneHunii.
CpepHuii pasamax/? BbIYMCNAIOT Mo popmyne
n
I *

R - , (3)

rae /?,— a6CconoTHOE 3HaUYeHVe PasHOCTU MeXAY pesy/ibTaTamy > napbl napasniefnbHbIX onpeAeneHunii (pasmax);
N — o6Lee YNC/o Nap pesy/ibTaToB Napasi/iesibHbIX ONpeaesieHnii (He pPernaMeHTMpyeTcsi, Ho He MeHee 20 nap).

Pa3max R BbluucnsioT no popmyne
RAXu-X 2 (4)

roe X ,.n X2,— COOTBETCTBEHHO pe3y/ibTaTbl 1-ro 1 2-ro onpegeneHunii B/-ii nape pesynbTaToB napasnnenbHbiX
aHann3o0B.

11 B Poccuiickoii depepauunn aeictytoT FTOCT P MCO 5725-1—2002 «TOYHOCTb (NPaBU/IbHOCTb U NPELU3NOHHOCTb)
MeTOA0B W pe3y/ibTaTtoB u3mepeHunin. YacTbe 1. OCHOBHbIE MOMIOXeHWs 1 onpefenerHns» n NOCT P NCO 5725-6—2002
«TOYHOCTb (MPaBW/IbHOCTb M MPELM3NOHHOCTL) METOAOB 1 pe3ybTaToB U3MepeHuii. YacTb 6. icnonb3oBaHve 3HadeHu
TOYHOCTW Ha NPaKTUKe».
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4.14.2 CTtaHgapTHOe (CpefHeKkBaApaTuyeckoe) OTK/IOHEHME BOCNPON3BOAMMOCTIN pe3ynbTaToB n3mepe-
HUil (aR), nonyyeHHoe B YCNOBMAX BOCMPOM3BOAUMOCTM (aHanM3bl OLHOTO WAEHTUYHO UCMbITHIBAEMOrO YC-
pefHEHHOro o6pasua, BbIMO/IHEHHbIE B pasHbiX slabopaTopuax, O4HUM UAN ABYMSA afibTepHaTUBHbLIMU CTaH-
AapTM30BaHHbIMKW MeToAaMu aHanmsa, pasHbiMK flabopaHTamMy C MCNoJsib30BaHMEM pasHoW annapaTtypbl U
peakTMBOB), BblYNC/IsEMOE N0 Popmyie

K *,-%)
/-1

aa n-1 (5)

rae X — pesynbTart /-ro aHanusa,
X — cpefHWil pe3ynbTat aHann3a no BCeM AaHHbIM;
M — 4YNCNO aHaNN30B (He pernameHTMpyeTcsa, HO He meHee 20).
3HaveHne aR ncnonb3yloT A8 NOATBEPXAEHUS KOMMETEHTHOCTU UCNbITaTebHbIX nabopatopuit npu
nposefeHNn MexnabopaTopHbIX CPaBHUTE NbHbIX UCNbITaHnii (MCU); BO3HMKHOBEHWW CMOPHbIX CUTYyauuni npu
KOHTPOJIe KayecTBa pe3y/nibTaTtoB XMMUYECKOro aHanusa v ap.
4.14.3 Mpepen noBTopsiemocTy (r), XapakTepu3ylLWnin MakCuManbHO JONyCKaemMoe pacxoxgeHune Mex-
Ay pesynbTatamu AByX napanfefibHbix onpegeneHnin (M3 gByx HaBecok), NONyUYeHHbIX B YC/IOBUAX NOBTOpse-
MOCTV NPV A0BEepPUTENbHOR BEpPOATHOCTM 95 %. Mpeaen NOBTOPSAEMOCTU T BbIYMCAAIOT No hopmyne

r- 2or/~2-l.4lctr. (6)

NMpumevyaHune — [Mpu cobnoaeHn TPeGOBaHWI HACTOSILLEro CTaHAapTa K MeToJaM aHasim3a pacxoxaeHve
Mexy pesy/ibTatamu napassiesibHbIX onpeaeneHunii, nosyyeHHbIMA B YC/I0BUSIX NOBTOPSIEMOCTH, By ZeT NpeBbIllaTh npe-
[es1 NOBTOPSIEMOCTY (I) B CPEAHEM He uallle 04HOro pasa Ha 20 criyyaes.

4.14.4 Mpepen BocnpounssogmmocTu (R). xapakTepusytowmnii MakcumanbHO A0NyCcKaeMoe pacxoxaeHune
Mexay pesynbTaTtamu ABYX ONpefeneHui, NoslyYeHHbIX B YC/IOBUSIX BOCMPOU3BOAMMOCTU, NpU AOBEPUTESb-
HOW BepOSATHOCTU 95 %.

NMpumeuyaHune — MMpy cobnoOgeHNN TPEGOBAHWI HACTOSILLENO CTaHAAPTA PACXOXAEHNE MeXAy pe3y/ibTaramm
aHanM3a WAEHTUYHO UCTbITbIBAEMOro MaTepuasna, NosyYeHHbIMW B YCNOBUSX BOCMPOU3BOAMMOCTM, GyAeT MpeBblllaTh
npegen socnpounssogmmoctu (R) B cpeiHeM He yalle oAHOro pasa Ha 20 cryyaes.

4.15 MpuHATbIE B KayecTBe 6a30BbiX (OMOPHbIX) 3HAYEHUS O, U T YCTAHOBJ/IEHbI B 3aBNUCUMOCTWN OT Mac-
COBOI fONn onpefensaeMoro ajsieMeHTa 1 npuBeAeHbl AnddepeHLnpoBaHHO AN1A KOHKPETHbIX UHTepBasioB
cofepxaHuii afieMeHTOB B pasgenax 6—22.

4.15.1 Ecnu pe3ynbTaTtbhl ABYyX NapanniesibHbiX onpejeneHunii nonagatT B CMeXHble MHTepBanbl coaep-
XaHua anemeHTa, A1 KOTOPbIX YCTAHOBJ/IEHbI pa3Hble 3HAYeHUA I, TO 3a npefen NOBTOPSAEMOCTU A/1 OLEHKN
pacxoxaeHns Mexay 3aTumu pesdynbTatamMu NpuHMMaloT cpegHee apudmeTuyeckoe npeaesios NOBTOPSEMO-
CTW. YCTAaHOBJ/IEHHbIX A1 3TUX UHTEPBasiOB.

4.15.2 B cny4vae, ecnivi COOTBETCTBYIOLWMNM HOPMATUBHbLIM JOKYMEHTOM YCTaHOBJ/IEHO MNpefesibHOe 3Ha-
YyeHWe AN ONpeAensaeMoro ajieMeHTa, a NosyyYeHHblli pe3ynbTar aHann3sa oT/inyaeTcs OT 3TOro nNpeAesibHOro
3HaYeHNs MeHee YeM Ha Be/IMUYMHY 0,, C/ieAyeT NPOBECTN NOBTOPHbI aHaNM3 He MeHee YeM U3 TpexX HaBeCoK.
3a OKOH4YaTesibHbIW pe3ynbTaT NPUHUMAlOT cpefiHee apumMeTnyeckoe 3TUX onpeaeeHni.

Ecnn npepenbHoe 3HaYeHue YCTaHOBJ/IEHO A1 CYMMbl 3/1IEMEHTOB, TO OT/INYMNE MOJTYYEHHOTOo pesy/ib-
TaTta onpefeneHns 3Toli CymMMbl OT NpefenbHOro 3HayeHuUst OLEeHMBAKT MO CyMMe O,, YCTaHOBJ/IEHHbIX ANS
3/1eMEHTOB, YMHOXEHHbIX Ha COOTBETCTBYIOLIME AONN 3/1IEMEHTOB B NOJIy4YEeHHOW CymMMe.

4.16 AnAa KOHTPO/IA NOTPEWHOCTN pe3y/ibTaTtoB aHannsa, atTectalum HOBbIX METO0B aHan3a UCnosib-
3ytoT CO cocTaBa Bel,ecTB U maTtepuanos kateropuii FCO. OCO n COT, N3roToB/IEHHbIE B COOTBETCTBUN C
FOCT 8.531, TOCT 8.315 u Apyrumun AelicTBYOLWMMN Ha TEPPUTOPUN FTOCyfapCcTBa HOPMaTUBHbIMU AOKYMEH-
Tamunl), attectoBaHHble B cooTBeTcTBUM ¢ TOCT 8.532.

4.16.1 Pesynbtatr aHannsa CO cuuTaloT yA0B/IeTBOPUTE/IbHLIM, €CNIKN CpefHee apudmMeTnyeckoe pe-
3yNbTaToB ABYX NapasnesibHbIX onpefeneHunii (M3 ABYX HaBeCOK) OT/IMYaeTCs OT aTTeCTOBaHHOrO 3HavyeHus
MaccoBOW [0NM ONpeAenseMoro afieMeHTa He 60ee, YUeM Ha CTaHAapTHoOe (CpeAHekBaApaTUYecKoe) OTKNOo-
HeHVe noBTOpsieMoCTU (0,), periameHTUpyemMoe cTaH[4apToOM /1 COOTBETCTBYIOLLErO 3/IeMeEHTA.

4.17 Mpwv npoBepkKe NPaBUIbHOCTY FPagynpPoOBKN N3MEPUTENIbHBLIX CPEACTB N APYTNX KOHTPOIbHLIX Npoueaypax
c ucnonbsosaHmem CO B KayeCTBe MPOBEPOYHOrO, pesy/sibTaT aHann3a obpasua cunTaloT yAOB/IETBOPUTESIbHBIM,

1) B Poccwuiickoii ®epepaunn aeiicteyetr TOCT P 8.871—2014 «locypapcTBeHHass cuctema obecrneyeHms eguH-
cTBa n3MepeHuii. CTaHgapTHble 06pasLbl NpeanpusiTuii n otTpacneii. O6uwme Tpe6oBaHUNA*.
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ecnn cpefHee apudmMeTMyeckoe Tpex napassie/ibHbiX U3MEPEHUIA OT/INYaeTCs OT aTTeCTOBaHHOM MacCOBOW [0MN
onpefensemMoro afiemeHTa He 6onee yem Ha 0.7 cTaHAapTHOro OTK/IOHEHUS NoBTOpsieMOoCTU (CT/, yCTaHOBMEHHOro
AN COOTBETCTBYIOLLEro a/1IeMeHTa.

4.18 MaccoBylo f0/110 3/1IEMEHTOB B aHalM3MpyeMoi npobe onpenenstoT napansiesibHO B ABYyX HaBe-
ckax. 3a pesynbTar aHasiM3a NpUHUMaloT cpefHee apudmMmeTnyeckoe ABYyX napassiesibHbiX onpegeneHunii.

4.19 flonyckaeTcsa He NPOBOAWTbL MapasnnefibHble onpejesieHNs KaxAoro afieMeHTa nNpu ycrioBuun Bbl-
NOMHEHUS C KaxAaol paboueii cepmein Nnpob (HO He meHee yem c 10 % aHanusnpyembix Npo6) aHannsa CO
cocTaBa kateropum OCO unm FCO. 67M3KOro Mo CBOUM XMMUYECKUM MapameTpam K aHannsmMpyemomy maTe-
puany. Mpn 3TOM OTK/IOHEHUSI pe3y/IbTaToOB N3MepPeHU i MacCcoBOl 40N 3/1eMEHTOB OT aTTeCTOBaHHbIX 3Have-
HU gna CO, B TOM 4uc/le Npy NCNO/b30BaHUN anbTepPHaTMBHbIX METOAOB aHann3a, He JO/DKHbI NpeBblWwaTb
pernameHTUpyemMoe cTaHAapTHOe cpefHeKBagpaTnyeckoe oTK/IOHeHWe NOBTOPsieMOCTH (Or). yCTaHOB/IEHHOE
AN COOTBETCTBYIOLWEro 3/leMeHTa.

4.19.1 MonyyeHHas B TedeHMe onpeaesieHHOro BPEMEHHOTO Nepuoja COBOKYNHOCTb OTK/IOHEHUI coaep-
XaHui kaxpgoro onpegensemoro B CO afieMeHTa OT ero aTTecCTOBaHHOIO 3Ha4YeHUsA No3BOJIAET OCYLWEeCTBNATb
KOHTPO/Ib CTabNNBbHOCTU pe3y/ibTaToB N3MeEPEeHU BHyTpU nabopatopun ¢ NpUMeEHEHNEM KOHTPO/bHbIX KapT
LllyxapTa no gelicTByoLWemMy Ha TEPPUTOPUN rocygapcTBa HOPMATUBHOMY AOKYMEHTY1> NPpUHAB Npu 3TOM 3a
npegen npeaynpexaeHna pernameHTMpyemoe cTaH4apTOM cpefHekBajpaTuyeckoe OTK/IOHEeHMe noBTopse-
mocTu (0,), a 3a npeaen gevicteua — (2a,).

4.20 Mpwu oueHke KBanuukaumnm wucnbiTatesnbHbIX nabopaTopuii NOCpeacTBOM MexnabopaTopHbIX
CpaBHUTENbHbIX UcnbiTaHii (MCW) no geiicTBylowemMy Ha TeppuTopuK rocygapcrea HOpMaTMBHOMY [OKY-
MeHTYy” OCTOBEPHOCTb pe3y/ibTaToB aHa/In30B, NPeAoCTaB/eHHbIX KaXAblM yYyacTHUkom MCW. cumntaloT no-
NOXWNTENIbHOW. €CNX OTK/IOHEHUS MacCOBOW A0/ XMMUYECKUX 3/IEMEHTOB OT MX CPefHMX 3HayeHul, ycTa-
HOBJIEHHbIX Npy o6paboTke pesynbTaToB MCW. He npeBbIWAaOT ABYX CTaHAAPTHbIX CpeAHeKkBaApaTuyeckmx
OTK/IOHEeHWli NOBTOPAEMOCTM (+ 2ar) N0 COOTBETCTBYIOLWEMY 3/IEMEHTY.

4.21 MNpun npuMeHeHUN (HU3NKO-XUMUYECKNX MeToAo0B aHanmsa (PoTO3/1eKTPOKOIOPMMETPUYECKOTO,
CcnekTpooTOMETPNYECKOrO, MOHCE/IEKTUBHOTO. PEHTIFeHOCNEeKTPasibHOro 1 Ap). TpebyroWwmnx NoCTpoeHUs rpa-
AYWPOBOYHbIX rpadunkos, rpaukn CTPOAT B NPSAMOYro/sibHbIX KoopAuHaTax. Ha ocu abcuucc oTknagbiBatoT
Maccy ornpefensemMoro afiemeHTa (. Mr) WM MaccoBylO A0/110 3/ieMeHTa (%), a Ha ocu opAanHaT — COOTBeT-
CTBYIOLWMNI aHaNUTUYeCKnii curHan (ONTUYeCcKyto NAOTHOCTb, CUMY TOKa, MHTEHCMBHOCTb peHTronodyopec-
LLeHTHOro U3Ny4eHus n ap.).

4.22 nA NOCTPOEHUA rPagyMpoBOYHbIX rpadpnkoB ncnonb3yT NCO nanm OCO cocTaBa BelwecTB U Ma-
TepuanoB. M3 KOTOPbIX FOTOBAT rpagynpoBOYHble pacTBOpbl. MNpu peHTreHocnekTpasbHOM MeToAe aHanunsa
ncnonb3ylT Takke COM. Cnocob 1 ycnoBus NocTpoeHns rpankoB yKasaHbl A/19 KOHKPETHbIX MeTOA0B aHa-
nusa B pasgenax 9,11—13,15.17—19. 21—23 HacToAwWero craHgapra.

Fpachuk CTPOAT He MeHee YeM MO NATU TOYKaM, MOJSyYEeHHbIM MepeBefeHVWEM B pacTBOpP pasfuyato-
LWNXCA NO Macce HaBeCOK CTaHAapTHOro o6pasua. To4kM paBHOMEPHO pacnpefesnsioT No AnanasoHy nM3me-
pPeHNn. MUHUMaNbHYIO 1 MakKCMMallbHY0 HaBeCKW pacCcyMTbiBalOT TakuM o6pa3om, 4Tobbl o6ecneynTb BeCb
Heo6XxoAMMbI Anana3oH usMmepeHuin. Kaxaylo TOUKy HaxXogAaT Kak cpefHee apudmeTnyeckoe 3HayeHue He
MeHee YeMm Tpex napanfeflbHbIX U3MepeHuii. He gonyckaeTcs CTPOUTb rpajyvMpoBOUHbIl/ rpacuk meTogom
aKcTpanonaummn.

Mpu ncnonb3oBaHUM ANA U3MepPeHUl aIMKBOTHbIX YacTeli pacCTBOPOB MacCOBYIO A0/110 3/1eMeHTa B 06-
pasue X0. %. BbluMcaAT No popmyne

m,V
* 7
S 11 -1000 ™
rae T — Macca HaBecku o6pasua, T;
T, — Macca ajieMeHTa B a/IMKBOTHOW YacTu pacTBopa, onpejesieHHas no rpagyupoBoyYHOMY rpaduky, Mmr;
V — 06wWmnini 06bEM UCXOOQHOIO pacTBopa, CM3;
V, — annKBOTHasi YacTb UCXOAHOro pacTBopa, cM3.
4.23 Mpn BbINOMHEHWW aHanM3a HaBEeCcKy aHanuM3npyeMoi npo6bl, pa3BefeHne U asIMKBOTHblE YacTu

MPUHNMAaKT TakKNMMU Xe. KakK Npn N3rotoBsieHNMM OCHOBHOIO rpagynpoBOYHOIo pacrteopa.

13 B Poccuiickoin depepaummn gelicteyet TOCT P MCO 7870-2—2015 «CraTuctudeckme metodbl. KOHTPONbHbIE
KapTbl. HacTb 2. KOHTponbHbIe KapTbl LUyxapTa».

2>B Poccuiickoii ®egepauun geiicteyer FOCT P 8.690—2009 «locygapcTBeHHass cuctemMa obecneyeHusi eauH-
CcTBa U3MepeHuii. Vicnonb3oBaHKe NporpamMmm NpoBepKN KBanndukaumm nocpescTBOM MexX1abopaTopHbIX CPaBHUTENbHbIX
VCMbITaHWI NPY akKkpeauTaumn NCnbITaTe/IbHbIX S1a60pPaTopUin».

8
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B cnyuyae HEO6XO4MMOCTM M3MEHEHUS HABECKU, Pa3BefeHUss UM a/IMKBOTHON 4acTy MO CPABHEHMUIO C
YCNOBUAMM NPUTOTOB/IEHUSI OCHOBHOIO rPajyMpoBOYHOro pacTBOpa MacCoBYH [O/H0 3nemeHTa X3, %. Bbl-
uncnatT no hopmyne

X
*3 , (8)
K,K2K3
rae X — maccoBas 0151 3/ieMeHTa, HalijeHHasa no rpagynpoBoYHOMY rpaduky. %;
K, — OTHOWeHWe HAaBECKU aHa/iM3npyemoro o6pasya K HaBeCke OCHOBHOIO rpalyupoBOYHOro pacTBopa;
K2 — oTHOweHVe pa3BeneHuss OCHOBHOMO rpagyMpoBOYHOIO pacTBopa K pasBefeHuio aHann3npyemoro

pacTBOpa;
Kr — oTHoOWweHWe a/IMKBOTHOW YacTu aHa/IM3MPYEMOTro pacTBopa K a/IMKBOTHOI YacTU OCHOBHOTO rpagyu-
pPOBOYHOro pacTeopa.

Mpn npsMom hOTOKO/IOPUMETPUYECKOM aHann3e BBOAAT MonpaBKy Ha M3MeHeHue ycrioBuii hoTome-
TPUPOBaAHUS NO CPaBHEHUIO C YC/IOBUSIMU TpafyupoBKU. [Nsi 3TOr0 O4HOBPEMEHHO C aHa/lM3UpyeMblM 06-
pa3uomM M3MepsAT ONTUYECKYH NIOTHOCTb BHOBb MPUIrOTOB/IEHHOTO OKpPalleHHOro rpaAynpoBOYHOro pacTBO-
pa. l3mepeHne oNTUYECKON NAIOTHOCTU pacTBOpa BbIMOJIHAIOT C NOrpewHoCcTbio He 6onee 0.002. MonpaBKy
BHOCSIT C 06paTHbIM 3HAaKOM, TO €CTb, EC/IN ONTUYECcKasi MIOTHOCTb rPagyMpPoOBOYHOIO pacTBopa yBenmuuniach
Ha HECKOJ/IbKO eAMVHUL, TO 3TO 3Ha4YeHMe BblUMTalOT U3 ONTUYECKOW MOTHOCTU aHanM3MpyemMoro pactsopa u
Hao60opoT. Nocse BBeAEHNA NOMPaBKM HaXoAAT NO rpadduKy MCKOMYH MacCOBYH A0J/1H0 3/1eMeHTa.

4.24 Mpwu maccoBoi paboTe, ecnin MMeeTCA NMHeRHasA 3aBUCMMOCTb MeXAy MaccoBOW Aonel aneMeHTa
1N COOTBETCTBYIOLWMM aHa/IMTUYECKUM CUTHA/IOM (ONTUYECKOW N/IOTHOCTbIO pacTBOpa, MHTEHCUBHOCTbLIO M3/Ty-
YEeHUS. CUIOW TOKa M T.N.), PEKOMEHAYEeTCA COCTaBNATb rPagynpoBOYHOE YpaBHEHNE

X3=C+b(¥y3-Y). (9)

rae C; Y — cOOTBETCTBEHHO MaccoBas [0/ ONpeAensaemMoro ajieMeHTa B OCHOBHOM IpajynpoBOYHOM pac-
TBOpE (06pasue) u ero aHaIMTUYECKUIA CUTHAN;
Y3 — aHanUTUYeCKWit curHan onpeaensemMoro afieMeHTa B aHaIn3npyemom pacTBope;
b — yrnosoi koadhpuLMeHT rpagynpoBOYHO NPAMOL UK TPasyVpPOBOYHbIV (hakTop, 3HaYeHne KOTopo-
ro, yunmTbliBassi 6/1M30CTb rPagynpoOBOYHOrO YypaBHEHUSA K ypaBHEHWIO maTemMaTUyeckoil perpeccuu,
BbIUNCNAT No hopmyne

roe X,; Y, — COOTBETCTBEHHO MaccoBasi A0/ ONpeAenseMoro ajieMeHTa B /-M rpajyMpoBOYHOM pacTBope
(o6pasue) n ero aHaNUTUHECKUIA curHan;
X: Y — COOTBETCTBEHHO cpefiHNe apupMeThHecKne 3Ha4YEeHNsi MacCoBbIX fJo/1eli onpeaesieMoro aieMeH-
Ta B N-M psigy rpagyMpoBOYHbIX PacTBOPOB (06pa3L0oB) U UX aHANTUTUYECKUX CUTHANOB
nnm

b - (11

rae ox; oy — COOTBETCTBEHHO cpefHekBaJpaTuyeckne OTKIOHEHUA MacCOBbIX A0/ell U aHaIMTUYECKUX CUT-
Ha/l0B B UCMNO/Ib30BaHHOM pPsAyY rpagynpoBOYHbIX pacTBOPOB (06pa3LoB).

MpaBUNbHOCTbL COCTaB/IEHNA (JIMHEHOCTb) rpajyMpoBOYHOrO ypaBHeHWs NpPOBepsoT, MNOoACTaBAAs B
Hero n3MepeHHble aHaIMTUYeCcKne CUrHasbl, NONyYeHHble Ha rpaAaynpoBOYHbIX pacTBopax (o6pasuax).

4.25 Ana yaobcTBa pacyeTtoB No rpagynpoBOYHbIM rpadoukamMm UM Ha OCHOBAHUW AaHHbIX, NOSTyYEHHbIX
13 rpagympoBOYHbIX YPaBHEHWA, COCTaB/IAT COOTBETCTBYOWME Tabnuubl.

4.26 MMpu ncnosb3oBaHUM (POTOKO/IOPUMETPUYECKOTO MeToga aHanus3a ANs onpefesieHns BbICOKNX
KOHUEeHTpauuii afiemeHTa C UeNblo YyMeHbLUEHUA MOrpewHOCTN aHanuM3a npoBoAsaT AuddepeHynanbHoe
hoToKoNOpMMETPUPOBaHMNE. OCHOBaAHHOE Ha M3MePEHUN ONTUYECKON MSIOTHOCTUM aHanM3npyemMoro pacteopa
OTHOCUTE/IbHO ONTUYECKOV NIOTHOCTU pacTBoOpa CTaHA4apTHOro ob6pasua C M3BECTHOW KOHUEeHTpauuen onpe-
[ensaemoro afieMeHTa.

O6s3aTesibHbIM YC/I0BMEM 3TOr0 MeToja ABASETCA UCMO/b30BaHNe PaBHOLLEHHbIX KIOBET, YTO NpoBeps-
10T NoNlyYeHneM OAMHAKOBOU ONTUYECKO’ NIOTHOCTU NPU U3MEPEHUN OLHOMO M TOTO )Xe OKpaleHHOro pacTBo-
pa B 06eunx kKioBeTax.
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4.27 MaccoBas [0/1si ONpefesnsseMoro 3ajleMeHTa He A0/HKHA OT/INYaTbCsi OT MAcCOBOW [0/ JAHHOTO
3fleMeHTa B OCHOBHOM pacTBOpe Mpu npsiMom coTomeTpupoBaHuu 6onee yem B 1.5 pasa, a npu gudde-
peHunanbHoM — 6osee 4yem B 1,2 pasa. Mpy HapyleHUN 3TOro YC/I0BUSI MEHSI0T HaBEeCKy, pa3BejeHne unm
a/IMKBOTHYIO YaCTb aHafM3MpPyemMoro uam ctaHgapTHoOro o6pasua.

4.28 MpoBepKy rpagympoBOUYHbIX TPAdUKOB MO CTaHAAPTHbIM o6pa3uam NpPoBOAST MNEPUOAUYECKU, He
pexe ofHOro pasa B nonyroguve, Npu HapyweHWM CTaGUIbLHOCTU NpoLecca BbINOSHEHUSI aHann3a u nNpu He-
06X04MMOCTN CKOPPEKTUPOBATh €ro. a TakKe Moc/ie KaXA40ro PeMOHTa UCMO/b3yeMbIX NPMB0POB.

4.29 Tpu BbINOMIHEHMN aHann3a PekoMeHAyeTcsi napasieflbHO NPOBOAMTL XO/I0CTON ONbIT ANs yyeTa
3arpsi3HeHUn peakTUBOB, AUCTUIMPOBAHHOW BOAbI U Ap.

5 Tpe6oBaHMNA 6e30MacHOCTU

5.1 NlabopaTopHble NOMeLWEeHNs, B KOTOPbIX BbIMNOMHAKT paboTbl MO OnNpeAesieHNnt0 XMMUYECKOro Co-
cTaBa LeMeHTa U MmaTepuanoB LEeMEeHTHOro NpPon3BoACTBa, AO/KHbI 6biTb 060PYA0BaHbl BEHTUNALNOHHLIMMA
cuctemamn no FOCT 12.4.021.

5.2 Mpwu akcnayataynmn 3/71eKTPOYyCTaHOBOK M 3N1eKTPONpubopoB, MCMO/b3yeMbIX B Mpouecce aHanunsa,
OO/KHbI BbIMO/IHATLCA NpaBuia anekTpob6esonacHoct no FOCT 12.1.019.

5.3 MNpwn pa6oTe ¢ KMC/OTaMu U1 Wesov4amMmm A0/KHbI 6bITb CO6MI0AEeHbI NpaBuaia 6e30MNacHOCTU, AeiCcTBY-
e B XMMnyeckux nabopartopusx.

5.4 Mpwu akcnsyaTtaunum yCTaHOBOK C MOHU3NPYIOLWUMM NCTOYHUKAMUN N3TyYeHNs (PeHTreHocNneKkTpasibHas
annapatypa) cnefyeT pyKoBoACTBOBaTbCSA Tpe6OBaHUSAMM HOPM pafnalnoHHOW 6e30NacHOCTU U OCHOBHbIMU
caHUTapHbIMU NpaBuaamMn No AeicTBYOWNM Ha TePPUTOPUK rocygapcTBa HOpMaTUBHBLIM AOKyMeHTaM Il

5.5 MNpwn paboTe € ropioYMMn 1 B3pbIBOONACHbIMW BelecTBaMu AOMKHbI cobnogaTtbca TpeboBaHusA 6e3-
onacHocTtn B cooTBeTcTBun ¢ FOCT 12.1.010.

5.6 Mpu paboTe c ra3oBbIMK yCTaHOBKaMun pykosogcTeytoTcs FOCT 12.2.008 u npaBuiamMmu 6e30nacHo-
CTW B ra30BOM X035iCTBE, YTBEPXAEHHbIMU FOCropTEXHA30POM.

5.7 Npwn paboTe ¢ BpeAHbIMU N AA0BUTLIMU BellecTBaMn HEO6XOA4MMO NPUMEHATL cpeacTBa 3almnThbl MO
FOCT 12.4.011, nHamBugyanbHble cpeacTBa 3awnTbl (pecnupatopsbl) no FOCT 12.4.028 nnu FOCT 12.4.296,
pe3nHoBble nepyaTtkn no NOCT 12.4.103, ogexay no NOCT 27654 n TOCT 29058.

6 OnpengenieHve Bnarn

6.1 CTaHgapTHOe cpefHeKBaApaTU4eckoe OTK/IOHEHME MOBTOPSIEMOCTU U PaCXOXAeHUe Mexay pe-
3ynbTatamMmu napasnesnbHbiX onpeaesieHnNii He AO/KHbI MPeBbiWaTh 3HAYeHWA 0, U . paBHbIX COOTBETCTBEHHO
+0,07 % 1 0,10 % npwn maccosoW gone Bnarn 4o 1,0 % mnnm +0.10 % n 0.15 % npn 60n1ee BbICOKOK MaccoBOl
Aorne Bnaru.

6.2 TpaBUMeTpUYECKUin Metop,

6.2.1 AnnapaTtypa

Becbl nabopaTtopHble 06Lero HazHa4yeHns no 4.3.

LW kad cywmnnbHbINA.

6.2.2 NpoBegeHne aHanunsa

HaBecky npo6bl maccoli 1 r noMelwalT B NnpeABapuUTesiIbHO BbICYLWEHHbI 40 NOCTOSAHHOM Maccbl GHOKC,
CTaBAT B CYWMWNbHbIN wWkKad, HarpeTbli 4o Temnepartypbl (110 + 5) °C, cywart 1,5— 2 4. Blokc BbIHUMAIOT U3
CYWW/IBHOTO WKaga, oxnaxaarlT B aKCMKaTope 1 B3BelwnBaloT. Nepes B3BewWBaHMEM KPbIWKy 6OKca npu-
OTKpbIBAlOT N 6bICTPO 3aKpbIBalOT. BbicylwnBaHne, oxnaxaeHne n B3BelwBaHne NoBTOPSAIOT 40 Tex Nop, noka
pasHunua mMexay AByMsa nocrneaylwumu B3BelwnBaHUAMKU 6yaeT He 6osee 0,0004 r. Ecnv npy NnOBTOpPHOM
BbICYLUMBAHUN Macca HaBeCKW YBE/IMUYUTCA, TO ANA pacyeTa NPUMEHAIOT Maccy, nNpeilecTByOLWYyO ee yBe-
nn4yeHnto.

Mpo6y rmnca v rMNCOrIMHO3eMNCTOrO LleMeHTa cywat npu Temnepatype (50 + 5) BC.

6.2.3 O6paboTKka pe3ynbTaToB

Maccosyto gonto Bnaru X, %, BblYNCAAOT No doopmyne

1 B Poccuiickoii depepauym aeiictBytoT CaHlMH 2.6.1.2523-09 «HopMbl paguaumoHHoli 6e3onacHoctn HPb-99/2009um
1 CM 2.6.1.2612-10 «OCHOBHble CaHUTapHbIe NpaBuia oGecrneveHVst paauaumoHHoi 6esonacHocT (OCMOPB 99/2010)».
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(m,-m2)-100
N e (12)

rae T, — macca HaBeCKn C 610KCOM A0 CYLWKU, T;
T2 — Macca HaBecku ¢ 60KCOM Moc/e CyLKu, T;
T 0 — Macca HaBecKu npob6sbl, T.

7 OnpepgeneHvie noTepy Macchbl Npy NpoKasiMBaHU

7.1 CTaHgapTHOe cpejHekBajpaTuyeckoe OTK/IOHEHWE MOBTOPSAEMOCTM W pacxoxjeHue mexay pe-
3ynibTaTamu napanfesibHbIX onpeaeneHunii He JO/KHbI NPeBbIWAaTh 3HAYEHUI aru r, paBHbIX COOTBETCTBEHHO
+0,07 % n 0.10 % npw noTepe macchbl Npu nNpokanneaHum ao 1% (Ho He meHee 0.5 %) nnu £0,15 % n 0.20 %
npun 60nee BbICOKOW MOTepe Macchl Npy NpokannBaHun (Ho He 6onee 45 %).

7.2 TpaBuMeTpuUYeCcKunii meTon

7.2.1 Annapatypa

Becbl nabopaTopHble 06w ero HazHadyeHns no 4.3.

Meub mydenbHas.

7.2.2 NpoBoAgoOHME aHanusa

HaBecky npo6bl maccoii 1 r, BbiCyleHHY0 npu Temnepatype oT 105 BC go 115 °C. nomewatoT B npea-
BapuTe/IbHO MPOKa/SIeHHbI 1 B3BELWEHHbIV NNaTUHOBLIM NN apdopoBbIi TUreNb U HarpeBatoT B MydesibHOMN
neuu, rae sbigepxunsarT 30 MUH Npu Temnepatype ot 950 °C go 1000 “C. 3aTemM ox/lax[alT B aKCukatope n
B3BelMBalT. KOHTPO/IbHble NMPOKanAnBaHWA NPOBOAAT NMpu TOl Xe TemMnepaType A0 MOJyYeHUs NOCTOSIHHOW
Macchbl.

Mpn onpepeneHnn notepu mMaccbl NPU MPOKaAMBaHWM WNaKonopT/aHAueMeHTa. Wwsaka Uan 30/bl Ha-
BeCKy aHanuM3upyemoli Npo6bl BblAepXnBalOT B MydenbHOR neyun npu Temnepatype ot 950 °C go 1000 CC B
TeyeHne 1— 2 MUH. KOHTPO/IbHble NPOKanInBaHWUS NOBTOPSAIOT A0 NOJIYHYEHUS MUHUMa/IbHOrO 3Ha4YeHWUs MaccChbl.

B maTepunanax, cogepxalux opraHnyeckme coefuMHeHUs, a Takke KpucTanausauuoHHyl BOJy, onpe-
AeneHne NoTepu mMaccbl Npu NpokasvBaHUM HauynHalT nNpu TemnepaTtype oT 400 °C go 500 °C. npokanusas
npo6y A0 NOCTOSAHHOI Macchl.

7.2.3 O6bpaboTKka pe3ynbTaTtoB

MoTepto mMacchbl Npu npokanuBaHum Xnnn. %, BbIYNCASAIOT No hopmMy e

(w -1 2)-100

. (13)

rge T, — Macca HaBeCKu C Tursiem o npokasmeaHua, T,
T2 — mMacca HaBecKu ¢ TUrfiem nocre npokanuBaHuA, .
T — Macca HaBeCKu I'Ip06bl, T.

8 OnpegeneHve ocTaTka, HePaCTBOPUMOIO B COJISIHON KUC/OTE U pacTBopax
YINEeKNCNbIX CoNnei (N1 rmapoKCU/IOB) LWEMoUHbIX META/I/IOB

8.1 CraHpapTHOe cpejHeKkBajpaTU4YecKoe OTK/IOHEHMEe MOBTOPSAEMOCTU U pacXoxXAeHue mexay pe-
3ynbTaTamu napannesibHbIX onpegeneHunii He JO/KHbI NpeBbillaTb 3HAYEHUI O, U . paBHbIX COOTBETCTBEHHO
+0,05 % n 0.07 % npu mMaccoBOV foNe HepacTBOPMMOro octaTtka o 1 % (Ho He meHee 0.5 %); £+0.15 % u
0,25 % npu maccoBOli f,0N1e HepacTBOPUMOro ocTtaTka Ao 20 %: +0.45 % 1 0.60 % npun MaccoBOW Aosie Hepac-
TBOpPUMOro octaTka 6onee 85 %.

8.2 'paBMMeTpUYeCKUin meTop

8.2.1 CywHOCTb MeToda

CywWwHOCTb MeToAa 3ak/toyaeTcsa B nocsefoBaTe/lbHON 06paboTke HaBECKM aHaIM3npyemMoro martepua-
Na pacTBOpamu COMSAHOW KUCNOTbl U YINeKNCAbIX conei (Mnn rmapoKcnaoB) WenoUYHbiX MeTasnnos.

MeToa He pacnpocTpaHsAeTCcsa Ha akTMBHble MUHepasbHble f06aBKM U LeMeHTbl, BKAOYalowWwme B CBOM
COCTaB 3/1eMEeHTbI, PaCTBOPUMbIE B YI/IEKMCIIbIX CONAX (MNIN TMAPOKCUAAX) WeT0UYHbIX MeTas/ioB.
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8.2.2 AnnapaTtypa n peakTuBbl

Becbl nabopaTtopHble 06LWero HazHayeHns no 4.3.

Meub MydenbHas.

Kucnota conaHasa no FOCT 3118 n pacteop 1:9.

Kncnota dptopuctoBogopogHas no FOCT 10484.

Kncnota cepHas no FOCT 4204.

HaTpwuii yrnekucnbii no FTOCT 83. pacTBOp MaccoBOW KOHUeHTpauuneli 50 r/igm3.

rmapokcng Hatpus no TOCT 4328, pacTBOpP MaccoBOW KOHLeHTpaumnei 10 r/iam3.

AMMOHMI a3oTHOKMCAbI No TOCT 22867, pacTBOP MaccoBOW KOHUeHTpauueli 20 r/gm3.

AMMOHMI xnopucTbiii no FTOCT 3773. pacTBOp MaccoBOW KoHUeHTpauunen 20 r/gm3.

CnupT 3TUNOBbIN PeKTUPMKOBAHHbI TexHnyeckmin no FOCT 18300.

MNHAMKaTop MeTWNOoBbI KpacHbIW MO AeliCTBYOLWEeMY Ha TEppUTOpMKN rocygapctea HOPMaTtuBHOMY [OKY-
MeHTY1> cnMpTOBOW pacTBOP MacCoBOI KOHLUeHTpauuei 2 r/am3; rotoBsat no FOCT 4919.1.

Cepeb6po aszoTHokMcioe no TOCT 1277. pacTBOp MaccoBoOii koMueHTpaumuein 10 r/igm3.

Kncnota a3zotHasa no FOCT 4461.

8.2.3 NMpoBegeHne aHannsa

HaBecky aHanusupyemoro matepuana maccoili 0,50 r uam 1,0 r (B 3aBMCMMOCTM OT MaccoBOW J0/N B
HEeM HepacTBOPUMOrO ocTaTka) NOMelwalT B cTakaH BMecTUMOCTbio 150 cm3, o6pabaTbiBatoT criabbiMm (4TO
npegoTepaliaeT BO3MOXHOe BbiNageHne ocagka ANOKCHAa KpeMHUSA) pacTBOPOM CO/ISAHOM KMCNOTbI, Npubas-
naAs npy nomewnsaHun 25 cm3 Bogbl 5 cM3 pacTBOpa CONAHON KAC/OTbI.

HaBecKy TwarteslbHO pacTuparT NJOCKAM KOHLLOM CTEK/IAHHOW nasiouyknm u A0BOAAT 06beM pacTBopa
BOAOW A0 50 cM3, HaKpbIBalOT CTakaH YacoBbIM CTEK/IOM, MOMeLLaloT Ha KUMSALW Y0 BOAAHYIO 6aHI0 U BblAepXu-
BaloT 15 MuH. 3aTem cofepXnmMmoe cTakaHa puIbTPYIOT Yepe3 uUnbTp «benas eHTa» 1 NpoMbIBalOT OCTaTOK
Ha cbunbTpe ropsdeli Bogoit (Temnepatypoii oT 60 °C go 70 BC) A0 UCUYE3HOBEHUA B hunbTpaTe peakumm Ha
MOH xnopa (npoba pacTBOpPOM a30THOKMUC/IOro cepebpa, NOAKNC/IEHHOIO a30THOW KUCMOTOW).

OcTatok BMecTe € (huNbTPOM NEPEHOCAT B CTakaH, B KOTOPOM MPOBOAW/IOCH pa3fioXeHne HaBecku, U npuanBa-
10T Npu nomMewmsBaHny 30 cM3 pacTBoOpa Yrnekncnoro Hatpus (C Lefiblo pacTBOPEeHNs HeGO/bLUMX KONMNYeCTB okeuaa
KPEMHWS, BbINaBLLErO NOJ BO34eCTBMEM pacTBOpa COMIIHOW KUCNOTbI), HarpeToro Ao TemnepaTypbl oT 80 °C o 90 °C.

CTakaH HakpbIBalOT CTEK/IOM W HarpeBaloT Ha 3/1IeKTPUYECKO NInTke Ha ac6ecToBOW ceTke 15 MWUH npu
TemnepaTtype, 6n113koii k kuneHunto. Cogepxunmoe cTakaHa PuUAbTPYIOT Yepes ABOHOW hunbTp «6enas neH-
Ta», OCTaToOK Ha (hunbTpe NPOMbIBAIOT NATb-WECTb pa3 rops4veil BoAol (Temnepartypoii oT 60 °C go 70 eC),
3aTem cmadmBalT 10— 12 kanasamMu pacTBopa COJISIHOW KMCNOTbl U CHOBA MPOMbIBAlOT ropsiyein BoAow A0 uc-
4Ye3HOBEHUA peakLun Ha MOH Xnopa.

Mocne 3TOro ocTatok ¢ PUABTPOM NOMeLalT B NAATUHOBbIV UAn dapdpopoBbIi TUresib 1 NpoKanBalT
B MydpenibHOW neun npu Temnepatype ot 950 X a0 1000 °C A0 NOCTOSAHHOI Macchl.

MpumevaHns

1 OcTaTtok noce oTAeNeHnst CoNAHOKMCNOro hunbTpaTa MoXeT 6bITb 06paboTaH BMECTO yr/iekmcioro Hatpus 100 cm3
ropsiyero pactBopa rmapokcuga Hatpus npy Temnepartype, 6/IM3KOM K Tauke KMNeHWsl, B TedeHne 15 MuH. 3aTem pactsBop
HeNTpann3ytoT CO/SHONM KUCMOTOM MO MHANKATOPY METUIOBOMY KPacHOMY U A06aB/IsIloT YeTbIpe-NAaTh Kanesb COMAHOM Kuc-
N10Tbl. PUNBTPYIOT X NPOMbLIBAKOT OCTATOK 10— 12 pa3 ropsymm pacTBOPOM a30THOKUC/IOrO UM X/I0PUCTOro0 aMMOHUSA.

2 ConsiHoKMCbIV OUIbTPAT NOC/Ie OTAe/IeHNS HEPaCTBOPMMOTO OocTaTka MOXeT ObITb MCNO/b30BaH A1 onpegere-
HUS B HEM MaccoBoOii fAonm okeuaa cepbl (V1) no pasgeny 14.

3 MNpu onpegeneHnn B KNIMHKEPE MacCoBO 40NN «CBOOGOAHOro» (He CBA3aHHOMO B K/IMHKEPHbIE MUHEepasibl) OKCUaa
KPEMHUS1 HEPaCTBOPVMbI OCTATOK, NOJTYYEHHbIN NPU Pa3NoXeHNM HaBeCKU MaTepuasia pacTBopamu COMSHOW KUCIOTbI 1
yrnekucnoro Hatpus. (HO)1 obpabaTbiBatoT (DTOPUCTOBOAOPOAHOM KMcoTol Mo 9.3.2. 3a pe3y/ibTaT aHasim3a npuHuma-
10T pasHuLy Mexay Maccosoli goneit HO1lu maccoBoii foseli HepacTBOPUMOro ocTaTka, Nosly4YeHHOro nocsie o6paboTku
(PTOPUCTOBOAOPOAHON K1cnoToid, (HO)IL

8.2.4 O6paboTKka pe3ynbTaTtoB
MaccoByto J0O/110 HEPACTBOPMUMOro octatka XHo, %, BbIYUCASAIOT No oopmyne

(nm2 -rn )0 0
(14)

roe T, — Macca nycTtoro turns, r,

T2 — Macca TUris ¢ NpokKasieHHbIM 0cajkom, T.
T — mMacca HaBecku npoobs.bl, T.

1' B Poccuiickoii depepaummu gencteyeT TY 6-09-5169—84 «MeTUOBbI KpacHbI, nHAnMKaTop (MBTUNPOT; 4-(au-
MeTuNaMnHo)-A30BEH30/1-2-kap60oHOBasi KAC/10Ta) YACTbIN A1 aHa/IM3ax.
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9 OnpepgenieHne okcuga KpemMHUA

9.1 CtaHAapTHOe cpeAnekBapaTnyeckoe OTK/IOHEHE NMOBTOPSAEMOCTUN N pacXoxXaeHne Mexay pesysb-
TaTaMu napannenbHbiX onpefesieHnii He [O/IKHbI NPEBbIWAaTh 3HAYEHUI COOTBETCTBEHHO aru I, ykasaHHbIX
B Tabnuue 1.

Ta6bnunya 1 B npoueHTax
Maccosas gons okcuja (pemHus °or r

[0 1 BK/MOM. +0.02 0.03
Cs. 105 » +0.10 0.15
» 5 » 18 » +0.15 0.25
» 18 * 25 +0.20 0.30
»25 » 40 * +0.30 0.40
»40 » 70 » +0.35 0.50
»70 » 85 » +0.45 0.60
» 85 +0.60 0.80

9.2 lpaBUMeTpUYECKUn MeTod onpegesieHNs NpM MaccoBOW gone okcuaa KpemHus 6onee 90 %

9.2.1 CywHoCTb MeTOoAa

MeTon OcHOBaH Ha pas/iokXeHWW HaBecKu Mpobbl (PTOPUCTOBOAOPOAHON KUCAOTOW WU rpaBUMETPUYECKOM
onpegeneHnn okcmaa KpeMHUsA Mo pa3HOCTM Macc HaBecku Npobbl 1 ocTaTka nocsie yganeHnsa propnga KpeMHus.

9.2.2 AnnapaTtypa u peakTuBbl

Becbl nabopaTopHblie 06LWero Ha3Ha4yeHnsa no 4.3.

Meub mydhenbHas.

3nekTponanTka Uan necyaHas 6aHs.

Kncnota dptopuctoBogopogHas no FOCT 10484,

Kucnota cepHas no FOCT 4204.

9.2.3 NpoBeaeHne aHanusa

HaBecky npobbl Mmaccoi 0.5 r nomewatoT B NAaTUHOBBIA TUrenb, AO0BEAEHHbIN A0 MOCTOAHHOW Macchl,
cMauuBaloT BOAOM, NpubaBnsaT 10 kanesnb CepHO kucnoTbl. 10 cM3 PTOPUCTOBOAOPOAHOM KUCIOTbI U NO-
MelalT Ha necyaHyto 6aHIi0 MM 3NeKTPOMNINTKY CO cnabbiM HarpeBOoM. BbimapuBaloT cogepxumoe TUrns
[0 BNaXHbIX conei, 3atem gob6aBnsaoT ewe 5 cm3 PTOPUCTOBOAOPOAHONM KMCNOThI 1 BblNapuBaloT focyxa Ao
NOSIHOTO yAasieHns NapoB CEPHOW KUCMOTbl. 3aTeM OCTaTOK NMpoKanusalT B MydenbHOW neyn npu Temnepa-
Type oT 900 X pgo 1000 °C B TeyeHne 10— 15 MUH. oxNaxpaloT B IKCMKaTope 1 B3BewnBaoT. NpokannBaHne
1 B3BelIMBaHVe NOBTOPSIOT A0 AOCTMXEHUSA MOCTOSIHHOI Macchbl.

NMpumeyaHune — OCTaTOK B TUI/I€ UCMO/MbL3YIOT MPY CUCTEMATUHECKOM aHasn3e A1 onpeaenieHns OKCMaoB
KasibLMsi, MarHusi, )esnesa 1 a/lloMUHMSA. 1A 3TOro ocTaTtok cnaasnstoT no 9.4.3.1 co CMecblo A1 CN/aBeHust n pacTBo-
PSIOT B pacTBOPE COMSIHOW KUCNOTbI 1:3. Npy HEO6X0AMMOCTY MOC/IEAYHOLLErO ONpeAeneHUsi OKCUAA Cepbl AN pas3/oxe-
HWSi HaBECKW NPOGbI BMECTO CEPHOI KUC/IOTbI UCMO/b3YHOT a30THYHO KUC/IOTY.

9.2.4 O6paboTka pe3ynbTaTtoB
MaccoByto gosnto okcupa kpemMHus XSj02. %. BbluMCcAAKOT nNo popmyne

100
Sio, T n.a e (15)
rae T, — macca TUrAsa ¢ HaBecKkoW nNpobsbl, T;
T2 — Macca TUrs € NpoKasieHHbIM OCTaTKOM, T;
T — macca HaBecCku npob6bl, T,
Xrn, - noTepsa macchbl Npu NpokainBaHun, onpegensemasn no 7.2. %.

9.3 TlpaBUMETPUYECKUA MeTO[ ONpenesieHns Npu MaccoBOli AoNe okcuaa KpeMHus go 90 %

9.3.1 CywHOCTb MeToaa
MeTo4 OCHOBaH Ha Koaryssiumm xenlaTUHOM KPEMHEKUCNOTbI. BblAENUBLUENCSA NPU Pa3fIOXEHUN aHaNn-
31pyeMoil Npobbl KOHLEHTPUPOBAHHOW CONSAHOW KMCNOTOW Mpu HarpeBaHWW, Nocreaylowem NpoKanmBaHun

13
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BblE/IEHHOro ocagka npu temnepatype 1000 ®C. 06paboTKe MPOKASIEHHOrO 0CajKa CepHOl U PTOPUCTOBOAO-
pOLHOV KMCNoTaMu Mpu HarpeBaHWu ANs yaaneHus Topuga KPpeMHWs ¥ NMOBTOPHOM MPOKa/IMBaHWM OCTaTKa.
MaccoByto f0/110 OKCHAa KPEMHMSA B NPo6e BbIYMC/AIT N0 Macce OKCUAA KPeMHUs, PaBHOM pasHuLe pe3yibTaToB
B3BELUMBAHWA TUM/IA 40 U MOc/ie 06paboTKy NMPOKA/IEHHOrO 0CajKa CEPHOM U (PTOPUCTOBOAOPOLHONM KMC/I0TAMM.

MpumevaHune — Koarynaums ocazika KPEMHEKMNCNOrbI XeNnaTuHOM CI'IOCOGCTByeT 6bICTp0My KO/IM4eCTBEHHOMY
nepesoy ee B HepPacTBOPMMOE COCTOAHME.

9.3.2 AnnapaTtypa u peakTuBbl

Becbl nabopaTtopHblie 06lero Ha3Ha4yeHns no 4.3.

Meub MydenbHas.

BaHAa BoaaHas.

Kncnota consiHas no FOCT 3118.

Kncnota dotopuctoBogopogHas no FOCT 10484.

Kucnota cepHasa no FOCT 4204.

XXenatnH nuueBoii no TOCT 11293. pacTBOp MaccoBoOli KOHUeHTpauuneid 10 r/am3: 1 rxenatnHa pacTBo-
psoT B 100 cm3 BoAabl, HarpeToii o 70 °C: pacTBOpP A0/KeH ObiTb CBEXENPUTOTOBNEHHbIM.

HaTtpwuii yrnekucnblii no FOCT 83.

Cmecb ans cnnaesieHns no 9.4.2.

9.3.3 NpoBegeHne aHanunsa

KnuHkep, nopTnaHgueMeHT, wWiakonopTnaHiueMeHT 1 Apyrue matepuanbl, noggaroumnecs passoxe-
HUIO KMCNOoTamu, NepeBoAsAT B pacTBOpP 06pabOTKOl COMAHON KMCOTOol. [N aToro HaBecKy nNpobbl maccoi
0.5 r nomewaT B CTakaH BMECTUMOCTbIO 50 cM3 1 OCTOPOXHO A06GaBnsAOT 10 CM3 CONAHOW KACMIOThI Tak.
4TO6bLI OMa CTeK/a No CTEHKe cTakKaHa, U HaKpbIBalOT YaCOBbIM CTEK/IOM.

Ansa cblpbeBOi cMecKn, NyLUL0/IaHOBbIX LLEMEHTOB, KUC/IbIX WNAKoB, KpeMHUuiicogepXxalnx marepmanos,
He NoAAaloLNXCS Pa3/IoXKEHNI0 KMcioTamu, HaBecky Npo6bl maccoi 0,5 r TwaTesibHO NepemellnBatoT B nsa-
TUHOBOM TUI/1e C ABYKPATHbIM KO/IMYECTBOM YI/IEKUC/IO0 HaTpUs U cnekarT B MydesibHOl neun npu temne-
patype oT 950 °C go 1000 ®C B TeyeHne 3— 7 MuH. [locne oxnaxpeHnsa Turna cnek pacrteopsaoT 10— 15 cm3
COJIAHOW KUCNOTbI, KOTOPYO NPUAMBAlOT B TUresflb He6ONbWNUMU NOPUUAMN, KOSTMHECTBEHHO NEePeHOCAT pac-
TBOP B CTakaH BMECTUMOCTbIO 50 cM3 1 HaKpbIBalOT YaCOBbIM CTEK/TOM.

He3aBncumo oT cnocoba pas3/nioXeHUs HaBECKW CTakaH NorpyxaroT B HarpeTyto A0 Temnepatypbl 60 °C —
70 °C BOoAsiHYlO 6aH0 U BblgepxuBatoT 10 MuH. 3aTeM npubasnsawT 10 cm3 pacTBopa XenaTuHa, 3HeprumyHo
nepemMelwnBalwT B TeyeHne 1 MUH. He BblHMMas cTakaH uU3 BoAsHOW 6aHu, n HarpeBatoT euwe 10 muH. Co-
AepXuMoe cTakaHa UNbTPYIOT B TeNJIOM Buae vyepes 6e330/bHblli (UnbTp «6enas sieHTa», KoNmM4yecTBEHHO
nepeHocs ocafok Ha unbTp. Ocafok NpombiBaloT Ha unbTpe 10— 12 pa3 He6OoAbLWNMKU MOPLUAMU ropsaYdeit
BOAbl (TeMnepaTypoli He Bbiwe 70 'C), gaBas MNOJIHOCTbIO CTeUb KaXAOW nopuum n cobupasa punbtpat B Mep-
HYI0 KON6y BMecTUMOCTbio 250 cm3.

MpumeyaHune — MonyyeHHblli UNBLTPAT UCNONL3YIOT A5 MOCNEAYHOLWMX ONPEAeneHNin MaccoBO 0NN OK-
CMAO0B KaulbLUs, Xenesa, a/lloMUHNA 1 ap.

Ocaflok ¢ (hu/IbTPOM NMepeHOCHT BO B3BELUEHHbIN NNAaTUHOBLIM TUresb, 030M1A0T 6€3 BOCMN/IaMeHeHUs,
npokanusatroT B MydesibHO nevn npu Temnepatype 1000 °C A0 NOCTOAHHOM Macchbl, OX1aXx4atoT B IKCMKaATO-
pe v B3BelWwnBaoT.

[lanee nony4yeHHbIt 0cafoKk cMauynBaloT ABYMA-TPEMS KanasaMu BoAbl, NPUANBAIOT B BbITSXKHOM LuKady
TPU— NATb Kanesib CePHO’ KNCIoTbl. 83— 10 cM3 (P TOPUCTOBOAOPOAHON KMCAOThbl M OCTOPOXHO BbiNapuBaloT Ha
3/71eKTPUYECKON NANTKe A0 NMpeKpaleHns BblAe/leHNa NapoB CepHON KncnoTbl. Cyxoli ocTaTok NpokanmBaroT
B MydpesibHOW neumn npu Temnepatype oT 900 ®C go 1000 °C B TeueHue 3-5 MUH, OX/1aX[al0T B IKCUKaTope 1
B3BewunBsaloT.

OcTaTtok B Turne cnnasnaoT rno 9.4.3.1 co cMecbio A71A CnaB/IEHNA N NPUCOEANHAIOT K NOJTyYEeHHOMY
Bblle unbTpaTy.

9.3.4 O6paboTKka pe3ynbTaTtoB

MaccoByto 0110 okcuga kpeMHusa X 3t02, %. BbIYNCAAIOT No hopmyne

(t, - T2)m100

S0, -1 (16)

rae rn, — mMacca TUIIS C NPoKasieHHbIM 0CcafkoM 0 06pa6oTKM CEPHON 1 (hTOPMCTOBOAOPOAHOI KMcnoTamu, T,
T2 — Macca TUI/IA C 0CTaTKOM, NpOKasieHHbIM Nocsie 06paboTKN CepHOl 1 PTOPUCTOBOAOPOAHONM KMcnoTamu, T,
T — macca HaBecCku npoobbl, T.

14



FOCT 5382—2019

9.4 TpsamMoi dOTOKONOPUMETPUYECKN MeToL onpeaesieHns NpyM MaccoOBOW Aosie okcuaa
KpeMHusA fo 25 %

9.4.1 CywHoCTb MeTOAa

MeTo4 OocHOBaH Ha pas3/lIoXeHUU HaBeCKU NPo6bl CnjaBsieHNEM C LWeNI0YHbIM MNaBHEM, pacTBOPEeHUN
nnaBa pacTBOPOM CO/IAHOW KUCMOTbl M 06pa3oBaHUN XenToli KpeMHeMOonn6AeHOBOW reTeponosIMKUCIOThI C
nocnefylouwmm ee BOCCTaHOB/IEHNEM [0 CUHETO reTeponosIMKOMMNIEeKca.

9.4.2 AnnapaTtypa u peakTusbl

Becbl nabopaTopHble 06w ero HazHa4yeHns no 4.3.

Meub mydenbHas.

DOTOI/TIEKTPOKOIOPUMETP KOHLLEHTPALNOHHbINA.

HaTtpwuii yrnekucnblii no rOCT 83.

Kanwuii yrnekucnblii no FOCT 4221.

Kanuii asoTHokucnbii no TOCT 4217.

AMMOHMIA a3oTHoKUCbI No TOCT 22867.

HaTtpwnii TeTpabopHokncnblii 10-BoaHbIv Mo TOCT 4199. 06e3BOXeHHbIN Npu TemnepaType (400 = 20) °C,
nnn 6ypa no FOCT 8429.

CMecb oNs cniaBfieHUsA: HaTpUii yrnekucnblii U HaTpPUili TeTpabopHOKUCAbIY 6e3BOAHbIA CMewnBalT
B COOTHOLWEHUN 2:1 WAW HATPWUIA YINEeKUCAblA, Kanuii yriekucnblii n 6e3BoaHbI HaTpuii TeTpabopHOKUCbIN
CMewWwmnBaT B OTHOWeHUN 1:1:1. nA NOMHOTbl OKUC/IEHNA HU3KOBasIEHTHbIX DOPM Xenes3a, cepbl, MapraHua
M T.N. B CMeCb ANA crnsaBNeHns pekoMeHayeTca Ao6asnatb 0.5 % no macce a3oTHOKMCOroO Kanus nnn 1 %
no macce a3oTHOKMC/NIOrO aMMOHMA, obecneunBas paBHOMepHOe pacnpejesnieHne no BCeil macce naaBHA BO
n36exaHune NOpYN NAATUHOBLIX TUTNEN.

Kncnota consitHaa no NOCT 3118 n pacteBop 1:3.

KncnoTta ackopbuHoBasa nuweBas.

KncnoTta nnmoHHasas moHorugpat n 6e3sogHas no NOCT 3652.

AMMOHMIA MonnbaeHoBokucblii no TOCT 3765. pacTBOp MaccoBoOli KOHUeHTpauueir 50 r/am3 nnm Ha-
Tpuih monubuemoBokucabli no FTOCT 10931. pacTBOp MaccoBOW KOHUeHTpayuel 50 r/gam3: 50 r monmbaeHo-
BOKWCJ/IOTO aMMOHMA AN MONMBAEHOBOKNCAOIo HaTpusa pacteBopsatoT B 500— 600 cm3 BoAbl NpU HarpeBaHuu,
He goBOASA A0 KMNeHus. MonyyeHHbI pacTBop hunbTpyloT 1 pasbasnatoT Bogolk o 1 om3. PacTBop rogeH B
TeyeHue 1 mec.

HaTtpwuii cepHuctokucnblii no FOCT 195. 6e3BOAHbII.

MeTton (4-meTnnamuHodeHon cynbdart) mapkm A no NOCT 25664.

PactBop BoccTaHoBUTeNns 1: B 50 cm3 BoAbl pacTBOPsAT 1 r aCKOPOGUHOBOW KMCAOTbl U 5 T IMMOHHOW
KNCNOTbl. PacTBOp (hunbTPYyOT B MEPHYIO KO16y BMecTMMoCTbio 100 cm3, gonunsatoT 4,0 MeTKU BoAy U nepe-
MewmnBatoT. CpOK XpaHeHnsa pacteopa 4—5 cyT.

PacTBop BoccTaHOBUTENSA 2: nocnefoBatesibHO pacTBopsAloT B 500 cm3 BoAbl, HarpeTol A0 Temneparty-
pbl 40 °C — 50 °C. 12 r cepHUCTOKUCNOro Hatpus. 20 r meTona n 12.5 r NTMMOHHOI KUCNOTbl. PacTBOp hunb-
TPYIOT 1 gonusatoT Bogoi Ao 1 am3. Cpok xpaHeHUs pacTBopa B 6yTbIIN U3 TEMHOTO cTekna 2—3 Hefenu.

9.4.3 NoarotoBKa K aHanunsy

9.4.3.1 MNpuroToB/ieHNE TPaAyNPOBOYHbLIX PAaCTBOPOB

B oTaenbHble N1aTUHOBbLIE TUFNM NOMeLWalT NATb HaBecok OCO cbipbeBoli cmecu Maccoii 0,05; 0.10:
0.15; 0.20; 0.25 r; MaccoBytO [0/110 OKCUAa KPEMHUA B HAX PacCyYMTbiBalOT OTHOCUTENIbHO HaBeckn 0.15 r. Ko-
TOPYIO NPUHNMAIOT 38 OCHOBHYIO.

K kaxgoi HaBecke npnbasnatoT Ao 1.5 r cmecu gna cnnaeseHns, TwaTe/lbHO NepeMellnBalT 1 cnias-
NAT B TeyeHne 5 MyuH npu temnepartype ot 900 °C go 950 °C.

BpaliartenbHbIM ABWXKEHNEM BbIHYTOro 13 mydensi TUrna pacnpegensitot XMAkuii nnas paBHOMEpPHO Mo
ero cteHkam. OxnaxAeHHbI TUrenb C 3acTbIBLUMM NJaBOM NOMellaloT B cTakaH, cogepxawuii 100 cm3 xo-
NOJHOro pacTBoOpa COMSAHOM KMC/OThI, U PacTBOPAIOT NfiaB 6e3 HarpeBaHsa Npu NOCTOAHHOM MepeMeLllBaHnmn
BPYYHYIO U/IN HA MarHUTHOW Mellasike 40 MOJSIHOTO ero pacTBOpeHus. Mocne pacTBOpeHWUs N1aBoB TUIN 06-
MbIBalOT BOAOI, @ pacTBOPbl KO/IMYECTBEHHO NEePeHOCAT B MepHble KON6bl BMecTUMOCTbo 500 cm3, gonnBatoT
[0 MeTKM BOAONM M TwaTesibHO NnepemelnBaloT. Takne pacTBOPbl MOXHO MCMNO/Ib30BaTb B TeyeHne 2—3 mMec
AN NOCTPOEHUSI U NPOBEPKX rpaflyMpoBOYHbIX rpaduKoB NN rpagynpoBOYHbIX YPaBHEHWI.

9.4.3.2 MocTpoeHMe rpagynpoBOYHOro rpacuka

B nATb MepHbIX K0N6 BMecTMMOCTbO 100 cm3 0oT6MpaloT COOTBETCTBEHHO NO 5 CM3 KaxAoro rpagynpo-
BOYHOro pacTtBopa, [06aBnsalT okono 25 cm3 Boabl, N0 5 cM3 pacTBopa MonubgaTta aMMOHUA UIN HaTpuUA.
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nepemMewwnBalOT N faroT NOCTOATb 10 MUH A1 NOAHOTbl 06pa3oBaHUA XeNTol KpeMHeMOoNMb4eHOBOW KUCMOThI.
3atem pobaBnsAtoT no 5 cm3 pacTtBopa BoccTaHoBMTeNA 1 nin6o no 20 cm3 pacTBopa BOCCTaHOBUTeNsA 2. pas-
6aBNAOT BOAONM A0 MeTKM, TwaTe/ibHO MepemMewnBaloT U nocne 15 MUH BbiCTauBaHWS U MONYyYEHUA YCTOM-
UYMBOW OKpPaCKM CUHEro KomMnsekca pacTBopbl (pOTOMETPUPYIOT OTHOCUTE/IbHO ANCTUI/IMPOBAHHOW BOAbI, UC-
nosib3ys cBeTO(U/IbTPbl C MaKCUMYMOM CBETOMPONYCKaHWUA Npu A/INHE BOMHbI 600— 750 HM (KpacHbI) uim
815 HM (MHMpPaKpacHbIl) N KIOBETY C TO/WMHOWK nornowatuero cios 10 mm.

Mo nony4yeHHbIM pe3ynbTaTaM U3MepPeHUii ONTUYECKOW NIOTHOCTM N M3BECTHOW Macce OKCuAa KpeMHUs B
poTOMETPMPYEMbIX O6beMax CTPOAT rpafynpoOBOYHbIA rpaduk Nan cocTaBNAOT rpagynpoBOYHOE ypaBHEHME.

9.4.4 TpoBepeHue aHannsa

HaBecky nNpobbl, BbIGpaHHY0 B 3aBUCUMOCTW OT COAepXaHnNs oKcuaa KpeMHUs B COOTBETCTBUMN C Tabnn-
uel 2. cnnaensaoT ¢ 1,5 r cmecu A9 cniaB/ieHNa B NIaTUHOBOM TUT/1E, HAKPbITOM KPbIWKOW, B MydenbHOM
neyu npu temnepatype ot 900 °C pgo 950 °C B TeyeHue 5 MuH. NMnaB pacnpenenstoT No CTeHKaM TUINA, Bpa-
wasn ero wunuamu. OCTbIBLWINGA TUreNb CO CNIaBOM OMyCKalT B CTakaH BMeCTMMOCTbIO 150 cm3, B KOTOpbI/ B
3aBUCMMOCTU OT nocriegyrouiero passegeHmsa go 200. 250 nnm 500 cm3 HanueatoT 40. 50 unm 100 cm3 xonopa-
HOro pacTBopa COJISIHOM KMCNOThl 1:3.

Tabnuua 2

O6bem a/IMKBOTHOM HacTu.

MaccoBas 0519 okcuaa kpemHus. % Macca Hasecku, 1 M3 Pa3seseHue, cmM3
[o 1 BK/OH. 0.3 25 200
Cs. 1 go4 » 0.3 10 250
» 4 » 8 » 0.3 5 500
» 8 » 20 » 0.15 5 500
» 20 » 30 » 0,10 5 500
a 30 » 40 0.07 5 500

PacTBOpAT Nnae Npu MNOCTOAHHOM MepeMeLlnBaHnmn, Kak n3noxeHo B 9.4.3.1. Mony4veHHbIi pacTBOp
KO/INYECTBEHHO MEPEHOCAT B MEPHYIO KON6y 1 pa3GaBnsitoT BoAol A0 06beMa B COOTBETCTBUM C Tabnuuen 2.
Mony4yeHHbIR pacTBOP MCNOMbL3YIOT NPU CUCTEMATUYECKOM aHasunse.

[Ansa onpegeneHns MaccoBOW [0/ OKCMAA KPEMHUS B ABe MePHble ko/1bbl BMeCTUMOCTbio 100 cm3 oT-
6upaloT: BOAHY — aJIMKBOTHYIO YaCTb aHa/M3MpyeMoro pactsopa B COOTBETCTBUN C Tabnuuei 2. B Apyryo —
5 cM3 OCHOBHOIO rpajlyMpoBOYHOro pactBopa, NpuroTossieHHoro no 9.4.3.1. 3atem B o6e konbbl f06GaBASAOT
okono 25 cm3 BoApbl, N0 5 cM3 MonmM6aaTa aMMOHUS UM HaTpuA. JanbHelilwme onepauun — no 9.4.3.2.

9.4.5 O6paboTKa pe3y/ibTaToB

Mepep BblYMCNEHNEM MAcCOBOW A0NN OKCUAa KpEMHUA BBOAAT NoNpaBKy Ha U3MeHeHue ycrioBuii poTo-
MeTpupoBaHUsA B COOTBETCTBUM C 4.23, namepssa ANa 3Tol Lenn oNTUYeCcKyto NAOTHOCTb pacTBopa, NPUroTos-
NIEHHOTO U3 a/IMKBOThI FPagynpoBOYHOro pacTBopa.

Maccy okcufa KpemMHWUs B aflMkBOTe aHaIM3npyeMoro pactBopa, 0TOGpaHHOWN AN NpUroToBrieHUst go-
TOMETPMPYEeMOro pacTBopa, BblpaXeHHYI0 B MUAAUrpaMmax, HaxofsiT no rpagynpoBOYHOMY rpadvky U Bbl-
YMCNAT MacCOBYIO A0/110 OKCUAA KpeMHUA B aHanvM3npyemoi npobe no opmyne (7).

HenocpeAcTBEHHO MacCOBYIO [A0J/II0 OKCuAa KPeMHUSA B aHanm3upyemoli npobe onpegensatoT no rpagy-
MPOBOYHOMY rpadrky, NOCTPOEHHOMY B KOOpAMHATax «OnTuYeckasi NJI0OTHOCTbL — MaccoBas 40/ 3/1IeMeHTa
B o6pasue», NI HaxoAAaT No rpagyMpoBOYHOMY ypaBHeHUto. [pu OoTCTyn/sieHUun OT yCrioBuUii rpagympoBKu B
yacTu mMaccbl HaBeCcku, o6bema anMKBOTHOWM YacTn uan pasBefeHus pacyeT npoBoaAaT no popmyne (8).

9.5 [AunddepeHynanbHblli GOTOKONOPNUMETPUYECKNA MOTO/ ONpeAesieHNsa Npyn MaccoBOl fgone
okcupaa kpemHna ot 40 % po 80 %

9.5.1 CywHocTb MeToaa

MeTop OCHOBaH Ha U3MEPEHUN ONTUYECKON NJIOTHOCTUN CUHEro KpeMHeMoIM64eHOBOro KOMMIeKca aHa-
NM3NpyemMoro pactsopa Mo OTHOLWEHU K 06yC/0B/IEHHON ONTMYECKOW MNOTHOCTM aHanorMyHbiM 06pasom
NnoJsly4eHHOro pacTeopa cTaHAapTHOro o6pasua.

9.5.2 Annapartypa v peaktnsbl — no 9.4.2.
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9.5.3 NoarotoBKa K aHanun3sy

9.5.3.1 lMpuroTossieHne rpagynpoBOYHbIX PaCTBOPOB

B nnatuHoBble TUrAN NoMelatoT NATb HaBecok OCO rnHbI Maccoi 0.08; 0.09; 0.10; 0.11; 0.12 r; mac-
COBYIO [0/110 OKCUAa KPEMHUS B HUX PacCUuTbIBalOT OTHOCUTeNIbHO HaBeckn 0,10 r, KOTOPYIO MPUHMMAIOT 3a
OCHOBHY!IO.

K kaxgoi HaBecke Npnb6aBAAOT N0 2 T CMecK AN cnaasB/ieHns, TwaTelbHO NepemMeLlnBaloT 1 cnaaBis-
10T B TeyeHne 15—20 MUH. ocTasibHble onepauum NpoBoAAT aHanornyHo 9.4.3.1.

9.5.3.2 MNMocTpoeHne rpafynpoBOYHOro rpaduka

B NATb MepHbIX k016 BMeCTMMOCTbIO 100 cM3 NpuanBatoT COOTBETCTBEHHO MO 5 CM3 KaxLoro rpagympo-
BOYHOro pacteopa v Bogpl A0 50 cm3. lanbHelwmne onepaynm — no 9.4.3.2. yBenimumBas Bpems obpasoBaHus
XenToro kommnsiekca Ao 20 MuH.

doTomMeTpnpoBaHne NPOBOAAT OTHOCUTENIbHO OCHOBHOIO rpaJynMpoBOYHOro pacteopa. [pu 3aTom on-
TUYeCKUn HOMb POTOMETPUYECKOro npnéopa no wkasne MOrnowWeHUs B 3aBUCMMOCTU OT YyBCTBUTE/IBHOCTU
yCcTaHaB/IMBAKT MO 3TOMY pacTBOpPY, ONTUYECKasA NJIOTHOCTb KOTOPOro HaxoanTcsa B nHTepsase 0.250—0.300.

Mo nony4vyeHHbIM pe3ynbTaTam onpefesieHNn OTHOCUTENbHON ONTUYECKO NIOTHOCTU U U3BECTHOWN Mac-
ce oKcuaa KpeMHUs B POTOMeTpUpyembix 06 bemMax CTPOAT rpagynpoBOUHbI rpaduk nam cocTaBalOT rpaay-
MPOBOYHOE ypaBHeHMe.

9.5.4 NpoBefeHne aHannsa

HaBecky npobbl, BbI6paHHY0 B 3aBUCUMOCTUN OT COAEPXaHNA OKCuAa KpeMHUA B COOTBETCTBUMN C Tabnun-
uer 3. cnNaBnsilOT € 2 T CMecu ANA CnaB/eHUA B HAKPbITOM KPbILKOM N1aTUHOBOM TUrae B MydesibHOU neyn
npu temnepartype oT 900 °C ao 950 °C B TeveHne 15— 20 MuH. OcTasibHble Oonepauuun BbINOMHAKOT Mo 9.4.3.1.

Ta6bnunuya 3

MaccoBsas gons okcuga kpemuusa. % Macca HaBecku, r
CB. 40 go 50 Bktou. 0.15
» 50 » 70 » 0.10
» 70 » 85 » 0.07

[na onpefeneHnss MaccoBOW 0N OKcuaa KPeMHUS B ABe MepHble Kon6bl BMecTuMocTbio 100 cm3
oTbupatoT: B 0gHY — 5 cM3 aHann3nMpyemMoro pactsopa; B Apyryto — 5 CM3 OCHOBHOTrO rpagynpoBO4YHOro pac-
TBOpa. NpuroTosBsieHHoro no 9.5.3.1. 3atem B 06e Konbbl fo6aBnsalT Bogbl A0 50 cm3. lanbHelwmne onepa-
umnm — no 9.5.3.2.

9.5.5 O6paboTka pesynbTatoB — Mo 9.4.5 (6e3 BBeAeHMS NONpaBKW HA U3MEHeHUe yCc/0BUil choToMme-
TpupoBaHus).

9.6 AndchepeHunanbHbli POTOKONOPUMETPUYECKU MeTOoa onpegeneHns Npu MaccoBoW fose
okcupaa KpemHuna ot 25 % o 40 %

OnpegesieHVe MaccoBOW [O/IN OKCUAa KPEMHUS MPOBOAAT B cooTBeTCTBUM € 9.5. Mpn aToM ANs nocTpo-
eHUsA rpagyupoBOYHOro rpacuka UCnonb3yT rpasynpoBOYHbIe pacTBOpbI, NpurotossieHne n3 OCO cbipbe-
BOli cMecu, YBe/IMUYMB B Ba pa3a Maccbl HaBecokK (9.5.3.1). 3a 0OCHOBHYIO NpUHUMAKOT HaBecky maccoii 0.20 r,
OTHOCWUTENIbHO Hee BeAyT pacyeTbl KOHUeHTpauuii rpagynpoBOYHbIX PacTBOPOB.

9.7 'paBMMeTpUYECKNIT MeTo onpefesieHnsa peakyMOHHO-CNOCOBOHOro («amopdHOro») okcmuaa
KpeMHUs

9.7.1 O6nacTb NPUMEHEHNSA N CYLWHOCTb MeTOoAa

MeTop pacnpocTpaHseTcs Ha NPUPOAHble U TEXHOrNeHHble CU/IMKATHbIe N a/lloMOCUNINKaTHbIE MaTepura-
Nbl (NyuuosaHbl, 30/bl-yHOCa, MUKPOKPEMHE3EeM U Ap.), UCMOb3yeMble NP NPOU3BOACTBE LEeMeHTa B Kaye-
CTBe aKTVBHbIX MUHepasbHbIX J06aBOK.

MeTo/Z OCHOBaH Ha A0CTAaTOYHO JIETKOW PacTBOPUMOCTU refisi KpeMHEBOW KUCMOTbI («<aMOPHOro» Kpem-
He3ema) B pacTBopax MApoKCUAOB LWeNoYHbIX MeTas/IoB M 3ak/lyaeTcsa B nocsegoBaTesibHOl 06paboTke
HaBeCKU aHanM3npyemoro marepuasia pacTBopamu rmapokcumga kanusa (Wam HaTpus) ¢ nocnepyowmnm oTro-
HOM M3 MOJTy4YEeHHOro ocTaTka nocpeAcTBOM (DTOPUCTOBOAOPOAHONM KACIOTbI OKCUAA KPEMHUS, HE IKCTparmpo-
BaHHOTO LWEe/I0YHbIM pacTBOpPUTENEM.
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9.7.2 AnnapaTtypa n peakTuBbl

Becbl nabopaTtopHble 06lero Ha3Ha4yeHus no 4.3.

Meub MydenbHas.

Kanusa rmgpokcug no FOCT 24363. nnn Hatpusa rugpokeng no FOCT 4328. pacTBOPbl MacCOBOWM KOHLLEH-
Tpauueii 50 r/igm3.

Kncnota ptopuctoBogopoaHasa no FOCT 10484.

Kncnota cepHasa no FOCT 4204.

CnupT 3TMNOBbIN pPeKTUUKOBaHHbIV TexHu4Yeckuii no FTOCT 18300.

MeTunoBbIii opaHxeBblil (MHANKATOP) NO AelicTBYHOLWEMY Ha TeppuTOpUKU CTpaHbl HOpPMaTMBHOMY A0-
KymeHTy1*: 0,1 r nHamkaTtopa pactsopstoT B 100 cm3 BoAbI.

9.7.3 NpoBegeHne aHanusa

HaBecky npo6bl aHanu3npyemoro maTtepuana maccoii 0.5—1.0 r (B 3aBMCMMOCTM OT MaccoBoii f0nu
OoKCMAa KpeMHUS B MmaTepuasie) moMewaloT B CTakaH BMeCTUMOCTbIO 150 cm3, cmMaunBatoT HECKO/TbKUMU Ka-
nAsSMU BOAbl, OCTOPOXHO NPUANBAKOT Npu nomewmeaHnm 50 cm3 pacTBopa rugpokcmga kanusa (Mnv Hatpus),
HarpeToro Ao Temnepatypbl 80 QC — 90 °C. CTakaH HaKpblBalOT CTEK/IOM W HarpeBalT Ha 3/1IEKTPUYECKON
nAnTKe Ha acb6ecToBOi ceTke 15 MUH Npu TemnepaTtype, 6/IM3KOIN K KUMEHUIO.

Copgepxumoe ctakaHa PunbTPYyOT Yepe3 ABOWHONW unbTp «6enas neHTa», 0CTaTOK NPOMbIBaOT NATb-
wecTb pa3 ropsiyeit Bogoii (temnepatypa ot 60 °C go 70 °C) A0 ncye3HOBeHUs B hunbTpaTe LWEN0YHON peak-
L1K1 Mo NHAMUKaATOPY METUIOBOMY OpPaHXeBOoMY.

MonyuyeHHbI OCTaTOK NpoKannBaloT, B3BelWNBAIOT U gasiee obpabaTbiBaloT (PTOPUCTOBOJOPOSHON KuC-
notoii no 9.3.3.

9.7.4 O6paboTKa pe3ynbTaTtoB

MaccoByto 40/110 HEpacTBOPMMOro ocTaTka nocsie 06paboTkn HaBeCKu LW esloYHbIM pacTBOpuUTesieM Bbl-
yncnaT no gopmyne (14).

3a 3HavyeHWe MaccoBOW [ONM peakLMOHHO-CNOCO6HOro («aMmopHOro») KpemMHesema NpuUHUMaloT pas-
HULY MexXAy MacCcoBOi Aonei oblwero okcnga KpemHus, onpeaensieMoro ogHUM M3 MeToAoB pasgena 9. u
MaccoBOW A0/1eil OKCnAa KPeMHUS, He 9KCTParMpoBaHHOIO LWe/I0OYHbIM PacTBOpPUTEEM.

3a 3HayeHWe MacCcOoBOIi [ONUN OKCMAA KPEMHUS, He 3KCTParMpoBaHHOIO LWWe/I0YHbIM pacTBOpPUTEsEM,
NpYHUMalOT pasHuLy Mexay MaccoBoOil goneli HepacTBopumoro ocTtaTtka (HO)', nonydyeHHoro nocne o6pa-
60TKM HaBeCkn MaTepunana pacTBOpPOM rMAapoKcuaa Kanus (MM HaTpus), U1 MaccoBOW fo/ell HepacTBOPMMOTO
ocTtaTtka (HO)" nocne o6pa6oTku (HO)' pTOpMCTOBOAOPOAHONM KUCNOTOM.

10 OnpepeneHvie OKCUAOB Ka/lbLUUA Y MarHusi

10.1 CTaHgapTHOe cpefHekBagpaTuyeckoe OTK/IOHEHME MOBTOPAEMOCTU U pacxXoXgeHue mexay pe-
3ynbTaTaMun napannesibHblX onpeAeneHnii He A40/MKHbI NpeBbllaTb 3Ha4YeHU COOTBETCTBEHHO O, U T, yKa3aH-
HbIX B Tabnuuax 4 n 5.

Ta6nunuya 4 B npoueHTax
MaccoBas [0/15 OKeua KavlbLyst or r
Ot 1 pgo 10 BkmtoM. +0.15 0.20
Ce. 10 » 40 » +0.20 0.30
» 40 » 70 » +0.30 0.40
Ta6bnunuya 5 B npoueHTax
MaccoBas 107151 OKCuaa MarHust or r
Ao 1,0 BroY. +0.10 0,15
Cs. 1.0 go 6.0 » +0,20 0.30
» 6.0 » 25.0 » +0.40 0.60

1' B Poccuiickoii depepaunn gelicteyeT TY 6-09-5171—84 «MeTunOBbIli OpaHXeBbIii, MHAMKaTOP (Napa-gumeru-
NaMMHOa306€eH30/1CY Ib(DOKUCIbIVE HATPUIA) YNCTLIN 419 aHaIN3a».
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10.2 KomnnekCOHOMETpPUYEeCKUii meTtop

10.2.1 CywHOCTb MeTOAa

MeTo4 OCHOBaH Ha peakuuu B3aMmMoAelicTBMA KAaTUOHOB KasibLuusa U MarHusa ¢ TpuaoHOM b (komnnekco-
HoM Ill) c o6pa3oBaHNeM B LESIOYHOM pacTBOpe MasoAUCCOLUNPOBAHHbIX COEANHEHWUI B NPUCYTCTBUK Me-
TaNNoNHANKATOPOB. 06pasyoLIMX OKpalleHHble KOMMEKChI, paspyliarowmnecs npy gasbHelkwem TUTpoOBaHUN
TpunoHom b.

KOHeYHyo TOUKy TUTPOBaHWS BU3yaslbHO Un hoTomMeTpuyeckoli nHamkaumeii onpefenstoT No NcHe3Ho-
BEHUWIO N3 pacTBOpa ONpeAes I eMoro kKaTuoHa, KOTopblii CBA3bIBaeTCsA C TPUIOHOM bB. 1 BblgeneHnto cBo6oHO-
ro MHAMKaTopa, MMelLWero NHY OKpPacKy, YeM KOMM/eKC onpeesiaeMoro KaTmoHa € faHHbIM UHAMKATOPOM.

10.2.2 AnnapaTtypa v peakTuUBbl

Becbl nabopaTopHblO 06LWero HazHadyeHns no 4.3.

Meub mydenbHas.

Tutpatop.

POTO3/IEKTPOTUTPUMETP.

Kucnota conaHasa no NOCT 3118 n pacteop 1:3.

AMMMak BogHblli no TOCT 3760 n pacteop 1:1,5.

AMMOHMIA xnopucTbln no FTOCT 3773.

rmpapokcunammHa rugpoxnaopug no FOCT 5456. pacTBOp MaccoBoOW KoHUeHTpauueii 50 r/igm3.

Kanus rngpokcug no NOCT 24363. pacTBOp MaccoBoOli KoHueHTpauueid 200 r/am3 (XpaHAT B NONUITU-
NeHOBOW nocype).

Kanuin xnopuctbln no FTOCT 4234.

YpoTponuH TexHu4yeckunini no FOCT 1381. pacTBOp MaccoBOl KOHLeHTpauwueli 100 r/gm3.

TpunoH B no TOCT 10652.

PacTBOp TpunoHa B N9 1 monspHoii KoHueHTpaumnein 0,05 monb/gm3(0.05 M): 18.62 rTpunoHa b pacTtBo-
pAOT B BOAE NpU HarpesaHun o temnepatypbl 70 °C — 80 X . pacTBOp oxnaxaaroT, PunbTpyroT B MEPHYIO
KON6y BMECTUMOCTbIO 1 AM3 1 OBOAAT A0 METKU BOAOWA.

PacTBOp TpunoHa B Ne 2 monsipHoii KoHueHTpayueli 0,005 monb/am3 (0.005 M): 1.8 r TpunoHa b pacTtBo-
pAlOT B BOAe Npwu HarpeBaHuu o Temnepatypbl 70 X — 80 X . pacTBop oxnaxgalT, PuabTPYIOT B MEPHYIO
KoN6y BMecTUMoCTbio 1 AM3 1 f0BOAAT A0 MeTKM BOAOW. [lonyckaeTCs NpUroToB/iieHMe pacTBopa TpuaoHa b
M3 CTaHAapT-TUTPOB, a Takke pacTBOPOB C MEHbLNMU KOHLEHTpaLUAMKN, NO3BONAIOWMMA CHU3UTb MOrpeLl-
HOCTb TUTPOBAHUA NP MasiblX COAEPXaHNAX 3/1EMEeHTOB, Korja Ha TUTpoBaHuWe pacxodyeTcs ofHa-fABe Kanin
TuTpaHTa.

MarHuin cepHoOKUCNbIN 7-BoAHbLIA No TOCT 4523 nnu ctaHaapT-TUTP, PacTBOPbl MOJISIPHON KOHLUeHTpa-
uneii 0.1 monb/gm3 (0.1 M) n 0.01 monb/gm3 (0.01 M).

CnupT aTUIO0BbIN PeKTUUKOBaHHbI TexHnyecknin no TOCT 18300.

DNyopekcoH (MHAMKaTOpP) Mo AelicTBYOLWEeMY Ha TEPPUTOPUN rocygapcTBa HOPMaTUBHOMY AOKYMEHTY1),
cyxaa cMecb: 1T nHamkatopa cMmewmnBaroT ¢ 99 © X/IOPUCTOro Kasns, pacTuparoT B CTYMKe U XpaHAT B 6aHke
C KPbILLKOA.

TumondTtanenH (MHAMKATOP), cyxass cMecCb. 1 r HAMKaTopa cMmelwmnBaroT ¢ 99 r XJIOPUCTOro Kasus, pac-
TUPaloT B CTYMKe U XpaHAT B 6aHKe C KPbILIKON.

MeTnnoBbIi opaHXeBbli (MHAMKATOpP) No 9.7.2: 0.1 r nHaMkKatTopa pactBopstoT B 100 cm3 BOAbI.

deHondranenH (MHankatop), pacteop: 0.2 r MHAMKaTopa pacTBopsAT B 100 cM3 aTMN0BOro cnupTra.

Bpom Kpe30n10BbI/i NypnypoBbll (MHAMKATOP) NO AeACTBYlOLWEMY Ha TeppuTopumn rocygapcrea Hopma-
TUBHOMY A0KYMeHTY2l, pactBop: 0.1 r uHgnkatopa pactsopstoT B 100 cmM3 aTn10BOro cnupra.

Hatpwnii doTopucTblii no TOCT 4463.

TpnaTaHO/IaMMH NO AeNCTBYIOLWEMY Ha TEPPUTOPUMN FrocydapcTBa HOPMaTUBHOMY AOKYMEHTY3).

Mackupytouwunini peareHT MP-1: pacTBop TpMaTaHo/MaMMHa MaccoBOl KoHUeHTpauuei 50 r/gm3, cogep-
Xawunii 5 r dgTopncToro Hatpus.

Mackupytownii peareHT MP-2: pacTBop TpuaTaHo/iaMuHa MaccoBOl KOHueHTpauwuen 10 r/gm3, copep-
Xawuni 2 r pTopmucToro HaTpus.

AMMMayHbIli 6ydepHblii pacTBop: 70 r X1I0PUCTOrO0 aMMOHUSA pacTBopsoT B 200 cm3 BoAbl, UNLTPYIOT,
npunbasnaoT 570 cm3 BOgHOro ammMuraka n pasbasnsaiT Bogon o 1 om3. pH pactBopa cooTBeTcTByeT 10.

1* B Poccuiickoii ®epepaumnn geiicteyet TY 6-09-1368—78 «KanbLeunH AvHaTpUeBasi Cofb, UHAMKATOP, YUCTbIN
ANa aHann3a».

2: B Poccuiickoli epepaunn geiicteyeT TY 6-09-4530—77 allHankaTopbl B MenKoi hacoBke».

3> B Poccuiickoii ®epepaumu aelictByeT TY 6-09-2448—91 «2,2; 2*-HUTPUIOTPUITAHON (TPUITAHONAMUH)YNCTbIN».
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XpOM TEMHO-CUHUI (MHAWKATOP) MO AENCTBYIOLWEMY Ha TeppuTopun rocygapctBa HOPpMaTMBHOMY [O-
KYMeHTY1> pacTBOp MaccoBOli KOHUeHTpauueli 5 r/igm3.

TumondTanekcoH (MHAMKaTOpP), pacTBOP MacCcoOBOW KOHUeHTpauunen 5 r/iam3.

OpnoXpoM 4YepHbIi T (MHAMKATOP), cyxast cMecb: 1 r nHgMkatopa cMmewnBarT ¢ 99 r X/7I0PUCTOro Kanus,
pacTmpatoT B CTynKe U XpaHAT B 6aHKe C KPbILLIKONA.

Cmecb Ans cnniasrieHnsa no 9.4.2.

10.2.3 TlloarotoBKa K aHanusy

10.2.3.1 YcTaHOBKa TuTpa pacTBopoB TpusioHa B Ne 1 (0.05 M) n Ne 2 (0.005 M) no okcmnay kanbumsa

HaBecky cTaHgapTHoro obpasua coctaBa kapboHaTa Kanbuusa maccoi 5 r pactsopsitoT B 30— 40 cm3
pacTBopa CONAHOM KACAOTbI 1:3 Npu HarpeBaHUW, KUNATAT 3— 5 MUH AN yAaneHnsa YrieKncnoTbl, nepeBoasaT
B MEepHYI0 Konby BMeCTUMOCTbIO 1 AM3, oxnaxalT, 4ONBAIOT 40 MeTKU BOAOW M NepemMellmBatoT.

B Tpu KOHu4eckne konbbl BMecTMMOCTblo 250— 300 cm3 ¢ nomouibio GopeTkn nomewiatoT no 20 cm3
NPUroTOB/IEHHOIO pacTBoOpa X/I0PUCTOro Kanblmsa, padbaBnsaioT Bogon Ao 100 cm3, 3aTem npuamsalrT U3 6to-
peTkn 10— 15 cm3 pacTtBopa TpusioHa b No 1, oaHy-NATb Kanenb 6poma Kpe3osioBoro nypnyposoro. 15 cm3
pacTBopa ruapockuaa Kanus, Ha KoHuuke wnatena 0,04—0.05 r nHgmnkatopa ayopekcoHa n TUTPYIOT pac-
TBOpOM TpunoHa b No 1 go nepexoga dnyopecumnpyowein MalMHOBO-3e/1€HO OKPaCKn B YCTONUYUBYIO Masin-
HOBYIO. TUTpOBaHWE NPOBOAAT HA TEMHOM DOHe.

TuTtp pactBopa TpunoHa b No 1 no okcmay kanbuma "C*0' r/cm3, BbIYMCNAOT NO hopmye

20 T CcCa0

(17
W -1000 100°

raoe 20 — o6bem anMKBOTHON YacTu pacTBopa cTaHgapTHOro obpasua, B3sTblA 4NA TUTPOBaHUA, CM3;
T — Mmacca HaBecku cTaHgapTHoro obpasua, r;
c CaO — maccoBas [0/19 OKCcuaa KanbLusa B cTaHAapTHOM o6pasue, ykasaHHas B cBuAeTenbCcTBe, %;
Voo — cpepHee apudmeTnyeckoe 3HavyeHue o6bema pactBopa TpusioHa B Ng 1 (0.05 M), nowepwero Ha
TUTpoBaHWe (C yyeTom A06aB/IEHHOro nepej TMTpoBaHnem obbema pactBopa TpuaoHa b No 1). cm3;
1000 — o6bem NpUroTOB/IEHHOTO pacTBOpa cTaHAapTHOro o6pasya, cm3.

HaBecky cTaHgapTHoro o6bpasua coctaBa kapboHata kanbuma maccoi 0.1 r pactBopstoT B 100 cm3
pacTBopa CONAHOM KACIOTbl 1:3 Npn HarpeBaHUW, KUNATAT 3— 5 MUH AN yAaaneHnsa yriiekucnoTbl, nepeBoasaT
B MEPHYI KOGy BMecTUMOCTbi0 500 cm3, ox/laxaarT, 40NMBAOT A0 MEeTKU BOAOK M nepemMellnBalT. B Tpu
cTakaHa BMeCTMMOCTblo 150 cm3 oT6mpatoT no 50 cM3 NpUroTOB/IEHHOTO pacTBOpPa X/1I0PUCTOrO KanbUus, Npu-
nueatoT n3 6ropeTtkn 10— 15 cm3 pactBopa TpuaoHa b No 2 (0,005 M), 15 cm3 rugpokcuga kanusa, gobasnsatoT
ceMb Kanefb MHAMKaTOpa XpoMa TEMHO-CUHero. B cTakaH onycKkaroT MarHUTHbIW 3/1eMeHT, NoMeLLatoT cTakaH
B rHe340 hoTO31eKTpOTUTPMMETpa. BKAOYAOT NPUGOP 1 MOTOP 3/1eKTPOMArHMTHOW Melanku, nepemewnBea-
10T pacTBOp 1 MUMH, a 3aTeM TUTPYIOT pacTBOpoM TpuaoHa b No 2 o ocTaHOBKM CTpesnikn MukpoamnepmeTpa,
4TO COOTBETCTBYET 3KBUBAJ/IEHTHOWN TOUKe.

Takum xe obpas3om MPoBOASAT TUTPOBaAHWE XO/IOCTOro pacTBopa, coctosuwero u3 50 cm3 Bogpl. 2 cm3
pacTBopa CONsAHOW kucnoTbl 1:3 n 0,1 r cmecn AnA cnsiaB/ieHUs.

TuTp pactBopa TpuaoHa b No 2 (0.005 M) no okcupy kanbumsa ~CaO- r/cmM3, BbIUMCAAOT No hopmyne

T2 50 T CCa0
[T Yo L S ———— (18)
(Vep-V x).500-100
raoe 50 — o6bem anMKBOTHON YacTu pacTBopa cTaHAapTHOro obpasua, B3ATbI AN TUTPOBaHUA, CM3:
T — Macca HaBeCku cTaHgapTHOro o6pasua, r;
CCa0 — maccoBas f01a oKcuAa KanbLusa B CTaHAapTHOM o6pasLe, ykasaHHasa B cBuaetenbcree, %;
Voo — cpepHee apudmeTnyeckoe 3HayeHne ob6bemMa pacTBopa TpuaoHa B No 2 (0.005 M), nowegwero Ha
TUTpoBaHue (c yyeTom fob6aB/ieHHOro nepej TMTpoBaHueMm ob6bema pactesopa TpunoHa b Ne 2), cm3:
V, — o6bem pactBopa TpunoHa b No 2 (0.005 M), noweAwmnii Ha TUTPOBaHKe XONOCTOro pacTBopa, CmM3;
500 — o6beM NMPUroTOBMIEHHOIO pacTBopa cTaHgapTHOro o6pasua, cm3.
10.2.3.2 YcTaHOBKa TuTpa pactBopoB TpuaoHa b N? 1 (0.05 M) n No 2 (0.005 M) no okcugy mMarHus
B Tpu KOHuYeckue Konb6bl BMecTUMOCTbio 250— 300 cm3 c nomoubio GlopeTkn nomewaotT no 20 cm3
pacTBOopa CEpPHOKUC/IOT0 MarHMs MOMSAPHON KOHUueHTpauun 0.1 M, pasbaBnsaiT Bogolh Ao 100 cm3, HarpeBa-
10T A0 TemnepaTtypbl 60 °C — 70 °C, npunmBalT no 15 cm3ammumnayHoro 6ydgepHoro pactesopa u nob6asnsioT

1 B Poccuiickoii depepaummn geictyeT TY 6-09-3870—84 «XpOMOBbI TEMHO-CUHWIA, MHAMKATOP (KUCMOTHbIN XpoMO-
Bbll/i TEMHO-CUHWIA; 2-{5-Xnop-2-ruapokcudpeHnn)-a3o-1.8-aurpokcuHacdTanvn-3,6-a41cy bhoxmcioTbl AUHATPUEBAS COSb)».
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NATb-CEMb Kanesab MHAMKATOpPa XpoMa TEMHO-CUHEro wuamn apmxpoma 4vyepHoro T (0,04—0,05 r). PacTtBop Tu-
TPYIOT pacTBOpOM TpusoHa B No 1 npy MHTEHCMBHOM NepemMellMBaHUM A0 NepexoAa KpacHOW OKpacku cooT-
BETCTBEHHO B YCTOWUYMBYIO CUPEHEBYIO WAW CUHIOKO C 3e/1eHbIM OTTeHKOM. Mpu ncnonb3oBaHUM NATU— CEMU
Kanonb MHAWKaTopa TMMondTanekcoHa HabnaalT Nnepexos OKpackn U3 CUHeNR B CBET/10-Cepylo.
TuTp pactBopa TpusoHa b Ne 1 (0.05 M) no okcuay maruma ~'|0p0* r/lcm3, BbIYMCNAOT No doopmyne
v 20 0,00403
'Mgo (19)
rep
rae 20 — ob6bem asiMKBOTHON YacTn 0.1 M pacTBOpa CepHOKUCNOro MarHus, B3STblii ANA TUTPOBaHUA, CM3:
0.00403 — macca okcmpga marHusa, cootsetrcteyrowasd 1 cm30.1 M pacTBopa CEPHOKUC/IONO MarHus, r,;
Vcp — cpepHee apudmMeTnyeckoe 3HayeHne ob6bema pactBopa TpusoHa B Ne 1 (0.05 M). nowepwero Ha
TuTpoBaHue, cm3.

B Tpun ctakaHa BmecTumocTbio 150 cm3 nomewarot no 20 cm3 0.01 M pacTBopa CEPHOKUC/IOroO MarHus,
npunueatoT 50 cm3 Boabl 1 15 cmM3 amMuadHoro 6ycepHoro pacteopa. B cTakaH onyckatoT MarHUTHbI ane-
MEHT. NnomelalT cTakaH B rHe3fo 9OTO3/1IeKTPOTUTPUMETPA. BKIOYAOT NPU60Op U MOTOP 3/1€eKTPOMarHUTHOWM
Melwankn, nepeMelinBarT pacTBop 1 MWH, 06aBNAIOT CeMb Kanenb WHAMKaTOpa XpoMa TEMHO-CUHEro u
TUTPYIOT pacTBOPOM TpusoHa b Ne 2 00 OCTaHOBKM CTPeNkKn MUKpoamMnepmMeTpa, YTO COOTBETCTBYeT 3KBMBaA-
NeHTHOW Touke.

TaknMm e o6pa3om NpPoBOAAT TUTPOBaHME XOMIOCTOro pacTBopa, coctoswero n3 50 cm3 BOAbI.

TuTp pacteBopa TpuaoHa b Ne 2 (0,005 M) no okcuay marHusa ~“MaO» r/cm3, BbIUMCASAIOT No hopmyne

20 0,000403
'Mao (20)
Yep ~¥x
roe 20 — o6bem asIMKBOTHOW yacTn 0,01 M pacTBOpa CEPHOKUC/IOTO MarHus, B3ATbIN A1 TUTPOBaHUA, CM3:
0.000403 — macca okcunga marHmsa, coorsetcTteyowas 1 cm30.01 M pacTBopa CEPHOKUC/IONO MarHus, r;
Y — cpefHee apudmeTuyeckoe 3HayeHne obbema pacTBopa TpusoHa B Ne 2 (0.005 M), nowepwero
Ha TUTpoBaHue, cmM3:
VX— o6beM pacTBopa TpusoHa B N9 2 (0,005 M), noweawmnini Ha TUTPOBaHME XONIOCTOro pacTeopa, cm3.

10.2.4 TlpoBepgeHne aHanusa

10.2.4.1 TwuTpoBaHue oKcunAa Kanbumsa ¢ oTAeNIeHNEM TMAPOKCUA0B Xene3a N aNtoMUHNA

HaBecky LeMeHTa, KJIMHKepa, CbipbeBOli CMecu u Apyrux matepunanos maccoi 0.5 r cnnaenswoT ¢ 2 1
cMecu Ana cniasneHusa npu temnepatype ot 950 °C go 1000 °C. MNMnas pacTtBopsAT B 60— 70 cm3 pacTBopa
CONSAAHOI KUCNOoThl 1:3 U NepeBOAAT B MEPHYHO KOM6Y BMECTUMOCTLIO 250 cm3.

N3 mepHOW Konbbl unn oT unbTpata nocne oTAeNeHUs okcupa KpemHusa no 9.3.3 otbupaloT anuk-
BOTHYIO YacTb 06bemoM 50 cm3 B cTakaH BMecTUMOCTbio 150—200 cm3. PacTBOp B cTakaHe HarpeBawT [0
KUNEHWA, NPUAMBAIOT MO KanasaM pacTBOpP aMMuaka A0 M3MEHEHUS OKpacku WHAMKATOPHOW Gymarn KOHro m3
CUHEN B KpacHyto, Npu6aBnsitoT pacTBOP COMAHOW kKncnioThl 1:3 A0 nepexofa KPacHOW OKpacku KOHIo B CU-
peHeBylo. 3aTem go6aBnsaoT 10 cm3 pacTBopa ypoTponuHa v BbliAepXMBalOT 5— 7 MUH Npu TemnepaTtype oT
70 °C oo 80 °C go npocBeT/IeHNs pacTBopa Haf BblAeNVBWMMCA OCaAKOM TMAPOKCUAOB Xesie3a u allloMUHUA.
Conepxumoe cTakaHa (PUALTPYIOT Yepe3 (PUNLTP «KpacHash SleHTa» B KOHUYECKYH KO/16y BMECTUMOCTbIO
500— 750 cm3, npombIBaloT 0cafoK Ha hunbTpe ropsveil BoAoM A0 NCHE3HOBEHUS peakumn Ha X/10p-UoH (Npo-
6a Cc a30THOKMCNbIM cepebpom). MonyyeHHbIA unbTpaT o6bLemMom 250-300 cm3 oxnaxgatoT.

Mpn OoTCYTCTBMWN ypPOTPOMNUHA TMAPOKCUAbI Xenes3a N alloMUHUA MOXHO OTAE/INTb TO/IbKO pacTBOPOM
amMmunaka, 06aB/isia ero K aHaIM3npyeMomy pacTeopy Ao cnaboro 3anaxa. 3ateM (uibTpyOT pacTBOp U Npo-
MbIBalOT 0Ca0K, Kak ONMMcaHo Bbllle.

K dnnbTpaTty npubaBnsawT aBe TpeTu npeanonaraeMoro o6bema pactBopa TpuaoHa b Ne 1 (0,05 M),
100 cm3 pacTBOpa rugpokcuaa kanus, 0,04— 0,05 r cyxoil cmecu nHamMkaTtopa /lyopekcoHa u TUTPYHOT pac-
TBOpOM TpunoHa b Np 1. Habnogas n3MeHeHe OKpackn pacTBopa, kak nsnoxeHo B 10.2.3.1.

MpnmeyvyaHusa

1 Mpuv aHanM3e WnakoB 1 WiakonopTiaHALBMeHTa A8 NpeaoTBpaLLeHns OKuceHns okenga mapradua (1) B we-
JIOYHOM pacTBOpe KMUC/I0POAOM BO3/yXa nepef TUTPOBaHWEM OKCUAa Kasibuus npunvsatoT 1—3 cm3 rugpoxnopuaa riv-
APOKCUIaMnH3, nocsie Yero fo06aBNSA0T BCe HEOOXOANMbIE PeaKTUBbI.

2 Mpwv aHanM3e mMaTepuasioB C NpeanosaraeMoli MaccoBoOi fonei okeuga Kanbuys merHee 20 % (TvHbI U 4p.) TW-
TpoBaHWe NpPOBOASAT, He NPUGAB/ISASA NPeABapUTE/IbHO PACTBOP TPUIoHa B K aHaIM3MpyeMomMy pacTeopy.
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10.2.4.2 TuTpoBaHne okcnga Kaabuus 6e3 oTaeneHnsa rmapoKCnaoB xenesa u aloMUHUA

HaBecky npo6bl maccoli 0,1 r cnnaBnsAT ¢ 1 r cMecu A0 cniasBfeHUs Npu TemnepaTtype ot 950 °C go
1000 °C un pacTtBopsatoT nnaB B 30-40 cm3 pacTBopa COMSAHOW KMcnoTbl 1:3. MonyyeHHbI pacTBOp Konuye-
CTBEHHO NEPEHOCAT B KOHNYECKYHD KONBY BMeCTUMOCTbIO 500-750 cm3, Twate/sbHO 0O6MbIB TUTeSb.

OnpepeneHve MoxeT 6biTb BbIMO/IHEHO TakXe U3 a/IMKBOTHON YacTu pactBopa o6bemom 50 cm3 nocrie
oTAeneHns KpeMHekncnoTbl no 9.3.3. nAn u3 ocTaBLUECs YacTu pacTBOPOB B Kos16e BMeCcTMMOCTbIO 250 cm3
(10.2.4.1) . AN n3 aIMKBOTHO YacTn pacTBopa 06beMoM 250 cM3, NPUrOTOB/IEHHOTO AR (hOoTOMETPUYeCcKoro
aHanunsa no 9.4.4.

B no6om cnyvae TUTpoBaHue C BU3yasibHbIM OnpefesieHneM KOHEYHOWM TOYKM TUTPOBaHWSA MPOBOAAT,
Kak onucaHo B 10.2.4.1. npunmnBasa B pactBop 10 cm3 mackupytouwero peareHta MP-1 nepes po6aBneHuem
rmagpokcuaa Kanus.

TuTpoBaHue oKcuaa KanbLus B NPUCYTCTBUM 3aMaCKMPOBAHHbIX TMAPOKCUAOB Xesie3a U aJlloMUHUA NOo-
3BOJIAET BbINOJIHUTL ONpejesieHne U3 aHaNn3npyemMmoro pacteopa npobbl, MPUroTOB/IEHHOTO ANA POoTOMEeTpU-
4ecKoro onpefesieHNss OCHOBHbIX OKCUAO0B Mo 9.4.4, UCNO/Mb3ysA a/IMKBOTHYIO YacTb 06bemom 50 nnan 100 cm3
npn o6wem passegeHun 500 cm3. VIHAMKaLMIO KOHEYHOU TOUKM TUTPOBaHWS OCYLECTBASAIOT C UCMNO/b30Ba-
Huem @oTo3aNeKTpoTUTpMMeTpa. TutpytoT 0.005 M pacTtBopom TpusioHa B. MNepen go6aBneHvem rugpokcmaa
Kanusa K aHaM3npyemMomy pactBopy npubasnsoT 10 cm3 mackupytouwero peareHta MP-2. lanbHellwune one-
pauynn — no 10.2.3.1.

10.2.4.3 TuTpoBaHue CyMMbl OKCUAOB Ka/ibUUSA M MarHus C OTAeNIeHUEeM TUAPOKCUAOB Xenesa u
aItoMUHUSA

[Ansa aHannsa 6epyT aNMKBOTHYIO YacTb 06beMom 50 cM3 naun nu3 MepHoW konbbl BMecTUMOCTbIO 250 cm3
(10.2.4.1) . nnn u3 KONGbI Nocne OoTAEeNEeHUSA KPeMHEKUCNOoTbl No 9.3.4. unu n3 konbbl Nocne pacTBOpPeHMUs
oTAeNIbHO B3ATOW HaBecku nNpob6bl maccoit 0.1 r no 10.2.4.2. Tnapokcuabl xesesa U aNtloMUHUA OTAENAT
no 10.2.4.1. K nonyyeHHomy dunbTpaTy gob6aBnsatoT 50 cm3ammmayHoro 6ycepHoro pacteopa, NATb— CeMb
Kanesnb HAMKaTtopa Xxpoma TeEMHO-CUHero wan 0.1 r nHgnkatopa apuxpoma yepHoro T u TuTpytoT 0,05 M pac-
TBOPOM TpunoHa B fo nepexoga KpacHOW OKpacku COOTBETCTBEHHO B YCTOUYMBYIO CUPEHEBYIO WM CUHIOO C
3e/1eHbIM OTTEHKOM.

10.2.4.4 TuTpoBaHWe CyMMbl OKCWAOB KanbLWA MU MarHusa 6e3 oTAaeneHus rMApoKCUAOB Xesie3a 1
aItoMUHUSA

Mpun BU3yaslbHOM TUTPOBaHUW a/IMKBOTHYK 4acTb pacTtBopa, nony4vyeHHoro no 10.2.4.1 wnim 10.2.4.2,
o6bemoM 50 nnam 100 cm3 oT6MpalT B KOHUYECKYHO KOby BMecTMMOCTbio 500—750 cm3, pa3zbaBnsaoT o
300 cm3 Bogoii, npnbaBnsaoT 10 cm3 mackupytouero peareHta MP-1, ogHy Kanao MHAMKaTtopa MeTU10BOro
opaHxeBOro n 7 cm3 pacTBopa rugpokcuga kanvs, satem 20 cm3 ammumayHoro 6ycepHoro pactsopa 1 10 ka-
nenb MHAUKaTopa TUMOsIPTarieKCoHa. TEMHO-CUHUI pacTBop TuTpytoT 0,005 M pacTtBopom TpunoHa B go
HensmeHsoLWelica enToBaTo-Cepoii oKpacku.

OnpegeneHune c Bu3yalbHbIM TUTPOBAHUEM MOXeT ObiTb Takxe NpoBeAeHO B pacTBOpe, NMPUrOTOB/EH-
HOM W3 OTAeNbHOWN HaBeCckn Npobbl no 10.2.4.2.

Mpun ncnosb3oBaHUn POTOTUTPUMETPA aJIMKBOTHYIO YacTb 06beMoM 50 cM3 aHaIM3nMpyemMoro pacteopa
nomewjaloT B cTakaH BMecTumocTbio 150 cm3, gob6aBnsAtoT 10 cm3 pactBopa MP-2. NATb Kanenb MHAMKaTopa
peHonpTanemHa n 7 cm3 pactBopa ruapokcuaa kanuvs, 3atem npmbasnsaoT 20 cm3 ammumavyHoro 6ydepHoro
pacTtBopa (nosiBnsieTcs po3oBas oKpacka), 06aB/AIT CeMb Kanesb MHAMKaTopa TUMondTanekcoHa. Mony-
YeHHbIW pacTBop TUTPYOT 0,005 M pacTBOopoM TpusioHa b Ha hoTOTUTPUMETpe A0 OCTAHOBKWN CTPENKM MUKPO-
amnepwmeTpa.

AHanornyHo TMTPytoT 50 cM3 XO/I0CTOrO pacTeopa.

MpumeyaHune — lNpuaHaIM3e MaTEPUAIOB, COAEPXKALLMX COEANHEHNS MapraHua, A1 YCTPaHeHUs! NOMexX oT

€ro YeTbIPEXBA/IEHTHOrO MMAPOKCHAA B KAC/IbIN PacTBOP TUTPYEMOI anMKBOTHO YacTu f06aBstoT 5 cM3 pacTBopa rmapo-
X0puaa rMapoKcuiamMmyHa. Ho Npy aTOM MMAPOKCUE MapraHLa TUTPYeTCs BMECTE C CyMMOI OKCUAOB KaslbLyist U MarHust.

10.2.5 O6paboTKa pe3ynbTaToB

10.2.5.1 O6paboTka pe3ynbTaToB Npu onpefesieHn OKCUAO0B KanbLUWsA N MarHna BuU3yasibHbIM TUTPOBa-
HMeM pacTBoOpa, MPUTroTOB/IEHHOrO M3 OTAE/IbHOV HaBeCku Npo6bl no 10.2.4.2

MaccoByto fosito okcuga kanbumsa B npobe XCa0. %, BblUMCASAT No doopmyne

MBao (Y .-4u) 100 21

‘CaO0 ~
a T

roe [’Ca0 — TuTp pactBopa TpuaoHa b No 1 no okcuay kanbuus, r/cm3;
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V, — o6beM pacTBopa TpusoHa b N9 1. noweawunii Ha TMTpOBaHWe okcuga KanbLus B pacTBOpe nNpobbl, cm3:
YxL — ob6bem pacTtBopa TpuaoHa B Ne 1, nowepwunii Ha TUTpoBaHMe okcuaa Ka/bLus B XONOCTOM pac-
TBOpeEe. CM3;

T — macca HaBecku npobsbl, T.
MaccoByto 400 oKkcupa marHnsa B npo6e X MgQ, %. BbIYMCNAKOT NO hopmMyne

Co-I"-vw-M-iWlioo

rae Puw,o — TUTP pactBopa TpunoHa B N9 1 no okcngy marHms, r/cm3:
V2 — o6bem pacTBopa TpuaoHa B N° 1, noweawmnii Ha TMTpoBaHMe CYMMbl OKCUAOB KalbLNA U MarH1sa B
pacTBope npobbl, cMm3;

XM90 (22)

Vx2 — o6bem pacTeopa TpuaoHa B Ne 1. nowepawunii Ha TUTPOBaHMe CyMMbl OKCU/O0B KanbLWUSa U MarHua
B XO/10CTOM pacTBope, CM3:
V,. ¥xI T — cMm. nosicHeHns K chopmyne (21).

NMpumeyvyaHune — MNpu TUTPOBaAHNN CYMMbl OKCUOB KaUTbLMSt N MarH1si BO BCeM 0GbeMe pacTBopa, NpuroTos-
JNIEHHOrO 13 OTAE/IbHOI HABECKM NPO6bl, 0OGBEM TUrpaHTa. MOLIEALIEro Ha TUTPOBaHNE OKCUAA KaslbLys B 3TOM pacTBOpe,
BbIYUC/ISIIOT MO pe3ynbTaTy TUTPOBaHUS OKCUAA KaulbLMsi B TaKOM e pacTBOpe Npobbl, NMPUroTOBIEHHOM W3 APYroi Ha-
BECKW. KOPPEKTUPYS 3TOT OGBEM B COOTBETCTBMN C MAacCaMn HaBECOK.

10.2.5.2 O6paboTka pe3y/ibTaToOB NPV ONpeAeneHnn OKCUA0B KanbLWsa U MarHns u3 anKBOTHO YacTu
pacTtBopa npoo6bl
MaccoByto fonto okcuga Kanbumsa B npobe X Cal, %, Bbl4MCAAT No hopmye

100
'ca0 X) (23)

VvV, T
rae FCa0 — TUTP UCMNOMIB30OBAHHOIO AN TUTPOBAHUA pacTBopa TpusoHa b no okcuay kanbuus, pasHblii T'Ca0
npu TUTpOBaHWN pacTBOpoM TpuaoHa B Np 1 nam 72a0 npu TMpoBaHMW pacTBOpPOM TpusioHa b
Ne 2. r/cm3;
V-, — 06beM pacTBopa TpuaoHa B. nowewmnini Ha TUTpOBaHMe OKcKUaa KanbLusi B alIMKBOTHOM YyacTu pac-
TBOpa Npobbl, CM3;
YXIL — ob6bem pacTBopa TpusioHa b. noweawmnii Ha TUTPOBaHWE OKCuAa KanbLus B XONOCTOM pacTBope, CM3;
Vp — o06bem pacTBopa, NPUroTOB/IEHHONO U3 HABECKM NpPobbl, CM3;
Va — o06beM aniMkBOTHOW 4acTu pacTBopa npob6bl, 0TOGPaHHOW AN TUTPUMETPUUECKOTO onpeseneHus
oKcupaa Kanbuus, cm3;
m — macca HaBecku npoobsbl, .
MaccoByto Aot okcuga marHus B npobe XMgQ, %. BblUMCAAOT No hopmyne

Two 1 Ne -k, )-(y-k,,)H .1l<w

4140 V. m -X Mn0.0.568. (24)
rae rU90 — TUTP MCNOMIb30BAHHOIO A4St TUTPOBAHUA pacTBopa TpusoHa b no okecnpay marHus, paBHbli TUY0
npu TUTPOBaHWN pacTBOpOM TpusoHa B No 1 nnu Q Npu TMpoBaHUW pacTBOPOM TpusaoHa'b

Ne 2. r/cm3;

Y2 — o6bem pacTBopa TpuaoHa Bb. noweawunii Ha TMTPOBaHME CYMMbl OKCUAOB KaslbLUs U MarHus B asink-
BOTHOI YacTu pactBopa nNpo6bl, cM3;
VX2 — ob6bem pacTBopa TpunoHa b. nowepawunii Ha TUTpOBaHWE CyMMbl OKCWAOB KasibLUA U MarHus B
X0/1I0CTOM pacTBope, CM3;
XMn0 — maccoBas o1 okcuga mapraHua B npo6e, onpegeneHHas no pasgeny 17. %;
Vx1. Vp, Va. m — cMm. akcnnukauyuio kK popmyrne (23).

10.3 ®oTOKONOpPMMETPUYECKUt MeTo onpenesieHnss oKkcuaa MmarHus

10.3.1 CywHOCTb MeTOoAa

MeTopn ocHOBaH Ha 06pa3oBaHu1K B LLENOYHON cpefe OKpalleHHOro B OpaHXeBO-KpacHbIW LBeT agcop6-
LWOHHOIro COeiIMHEHUSA TUTAHOBOTO XEeNTOro C rMAPOKCUAOM MarHus.

10.3.2 AnnapaTtypa u peakTusbl

Becbl nabopaTopHble 06w ero HazHadyeHns no 4.3.
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Meub MmydenbHas.

DOTO3/IEKTPOKONIOPUMETP KOHLEHTPALMOHHbIA.

Kucnota consaHas no FOCT 3118. pactsop 1:3.

HaTtpusa rugpokcug no FTOCT 4328. pacTBOpP MaccoBOI KOHUeHTpauueii 100 r/gm3.

CnupT 3TMNOBbIN pPeKTUUKOBaHHbI TexHuyecknini no TOCT 18300.

MeTnnoBbIA KpacHblA (MHAMKaTOp) no 8.2.2. pacTBop. 0.2 r nHamMkaTopa pactBopstoT B 100 cm3 aTnnio-
BOro cnupTa.

HaTtpuii doTopucTblii no FOCT 4463.

Cmecb Ans cniasrfieHnsa no 9.4.2.

Mackupyrouwuii peareHT MP-2 no 10.2.2.

Kpaxman pactBopumblii no FOCT 10163:0.5 r kpaxmana cmewmnsatoT ¢ 100 cm3 kunsweii Bogbl, KUNATAT
5 MUH. huNbTPYIOT N OXNaxAatoT.

MmapokcunamumHa rugpoxnopug no FOCT 5456. pacTBOp Maccoli KoHueHTpauuei 0,1 r/cm3, HenTpanm-
30BaHHbIl pacTBOPOM rMApPoOKcMAa HaTpUsi MaccoBO KOHUeHTpauueid 100 r/am3 no yHMBepcasibHOW NHAUKa-
TOpPHOW Gymare.

PeareHT xenTbii TMTaHOBBLIN: 0.2 r peareHTa pacTsopsalT B 100 cm3 BOAbl, CMELWNBAIOT C PacTBOPOM
rmapoxnopuaa rugpokcuiaMuHa. HeliTpasM3oBaHHbIM TMAPOKCUAOM HaTpusi. CMecb (UALTPYIOT B MEPHYIO
Konby BmecTumocTbio 1 Am3, pa3baBnAOT 4O MeTKM BOAON, NepemelunBaloT U OCTaBNAOT Ha 1 cyT. PacTBop
rogeH B TeyeHue 1 mec.

PactBop xnopuctoro kanbums: 2 r CO cocTaBa M3BeCTHAKa MM Kap6oHaTa Ka/bLWs pacTBOPSIOT B
50 cm3 pacTBopa CO/IHOW Kucnotbl 1:3 n pasbaBnsaoT Bogon o 250 cm3.

10.3.3 NMoaroTtoBKa K aHanu3y

10.3.3.1 MpuroToBfeHne rpagynpoBOYHbIX U XONOCTOro0 pacTBOpPOB

Mcnonb3yloT rpafdynpoBOYHble pacTBOPbI, NPUroTOoB/EHHble NO 9.4.3.1, npuHAB HaBecky OCO maccoi
0.15 r 3a OCHOBHYIO, 1 pacCcyMTbiBalOT OTHOCUTE/IbHO Hee MacCOBYIO A0J1I0 OKCMAa MarHMsa B NpoLeHTax BO
BCeX OCTa/IbHbIX HaBeCKax.

[ns npuroToBsieHUA X0/10CTOro pacteopa 1 r cmecu AnA cnnasneHus pacteopstoT B 100 cm3 pacTtBopa
consHon kmucnoTel 1:3 n pazbasnatoT Bogon Ao 500 cm3.

10.3.3.2 MNocTpoeHne rpagynpoBoYHOro rpaduka

Mcnonb3yloT WecTb MepHbIX Kosib BMecTuMocTbio 100 cm3. B nepByto kon6y nomewatoT 25 cM3 xono-
CTOro pacTtBopa, BO BCe OCTaj/ibHble — N0 25 cM3 rpagynpoBOYHbIX pacTBOPOB. B nepBylo 1M BTOPYHO KOObI
po6aeBnsAoT No 1 cmM3 pacTBoOpa X/IOPUCTOro Kanbuusa. Bo Bce wecTb Konb go6asnsatoT no 30 cm3 BoAbl. 5 cm3
pactBopa MP-2. 3atem no 5 cm3 pacTBopa kpaxmarna, no 10 cmM3 peareHTa TUTAHOBOIO Xe/ITOro U OA4HY Kanswo
MHAWKaTopa MeTU/I0BOro KpacHoro. PacTBopbl HeliTpasnM3yloT pacTBOPOM rMAPOKCMAA HaTpUA A0 JIMMOHHO-
Xentoro useTta u go6asBnatoT ewe 10 cm3 pacTBopa ruagpokcmaa Hatpus B U36bITOK, pa3baBnaoT BOAOW A0
MeTK/ 1 nepemelinBaloT. Hepes 5 MMH pacTBOpbl (DOTOMETPUPYIOT OTHOCUTE/IbHO ANCTUNNMPOBAHHON BOAbI,
MCNONb3ys 3e/1eHbIV CBETOPUILTP C 06/1aCTbi0 CBETONPONYCKAHUA Npu AN1MHE BOJIHbI 530— 536 HM 1 KlOBeTy
C TO/WMHO norsowatouiero cnos 20 mMm.

Mo nony4yeHHbIM pe3ysibTaTaM M3MepeHuli ONTMYecKOl MAOTHOCTM W BbIYMC/IEHHBIM Maccam okcuaa
MarHna B OTOMeTpUpyemMbiX 06bemMax CTPOAT rpagyMpoBOYHbI/ rpaddk NamM cocTaBAAT rpagynpoBoYvYHoe
ypaBHeHMe.

10.3.4 NpoBeAeHMe aHannsa

B nBe MepHble KON6bl BMecTUMOCTbio 100 cm3 oT6upatoT: B 0gHY — 25 cM3 aHa/iM3mpyemMmoro pacteopa
no 10.2.4.1 wnn 9.4.4. B gpyryto — 25 cm3 rpafyMpoBOYHOro pacteopa, NpuroTossieHHoro no 10.3.3.1. 61u13-
KOro No MaccoBOW A0/le oKCuaa MarHua K aHannsvpyemomy pacTesopy. 3aTem B o6e konbbl 06aBnAT MO
30 cm3 BoAbl M Mo 5 cm3 pactBopa MP-2. flanbHeliwmne onepaunn — no 10.3.3.2.

Mpu npeagnonaraemoil MaccoBoli fo1e OKCuAa MarHnua B aHanusvpyemoi npobe meHee 1 % wnnu 6onee
3 % onpepeneHne BbINOAHAT NGO U3 OTAENbHON HaBecku, NM60 BapbUPYIOT a/IMKBOTHO YacTblo aHanM3n-
pyemoro pacTtsopa.

Mpun npepnonaraeMol mMaccoBOW Aofle okcupa Kanbuma B aHanusnpyemoi npo6e meHee 10 % Kk oTo-
6paHHOl afIMKBOTHOM YacTu MCXOA4HOro pacTeopa Ao6aBnatoT 1 cm3 pacTBopa X/I0PUCTOrO KanbLus.

10.3.5 O6paboTka pe3ynbTaTtoB

Mepen BblYMC/IEHMEM MacCOBOW A0/1M OKCUAa MarHMa BBOAST NOMPaBKy Ha M3MeHeHue ycnoBuii hoTo-
MeTpupoBaHUA B COOTBETCTBUYU C 4.23.

Maccy okcuga marHua B (ooToMeTpMpyeMoM 06bemMe HaxoAAT Mo rpagyMpoBOYHOMY rpaddnky n BblYUC-
NAT MaccoBYH 0N OKCcuaa MarHmsa B npobe no dpopmyne (7).
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HenocpencTBEHHO MaccoBYO [0/10 OKCUAA MarHusi B Npo6e, BbIPAXEHHYIO B MPOLEHTaX, ONpesensioT
no rpafyupoBOYHOMY rpaduKy, NOCTPOEHHOMY B KOOPAMHATAX «OMTMYeckas MAIOTHOCTb — MaccoBas [0JiA
3/1eMeHTa B NPOLEHTaxX», WM HaXoAsiT MO rpagyupoBOYHOMY ypaBHeHUIO. Mpu OTCTYN/IeHUN OT YCNOBWiA rpa-
OYVPOBKU B 4aCTU M3MEHEHUsI HABECKU, a/IMKBOTHOM 4acTu WK pa3BefeHnsi pacyeT NnpoBoAaT no gpopmyrie (8).

11 OnpepeneHne okcupaos xenesa (1), (1)

11.1 CrtaHpapTHOe cpefHeKkBapaTUYeCcKOe OTK/IOHEeHMEe MOBTOPAEMOCTU U pacXoxXAeHue mexnay pe-
3y/ibTaTamu napasnfefibHblX onpefeneHunii He A0/KHbI NpeBbillaTb 3HA4YeHU i COOTBETCTBEHHO O, U I, yKa3aH-
HbIX B Tabnuue 6.

Ta6bnunuyab B npoueHTax
Maccosasi fonst okevpa xenesa (I11). (1) r

[lo 0.5 BK/HOH. +0.02 0.03
CB.0.5 010 » +0.04 0.05
» 10 » 3.0 » +0.10 0.15
» 3.0 » 100 » +0.15 0.20
» 10.0» 25.0 » +0.20 0.30
» 25.0 +0.60 0.80

11.2 KomMnneKCOHOMeTpUYeCKUn MmeTopn onpeneneHnsi npu maccosoil gone okcupga xenesa (), (1)
6onee 1.0 %

11.2.1 CywHOCTb MeTOAa

MeTopn ocHoBaH Ha 06pa3oBaHWM OKpaleHHOro KOMMN/IEKCHOro CoeNHEHNs TpexBasieHTHOro xesnesa c
cynbocannumMnoBOi KNCNOTON 1 paspylieHnmn ero TpusioHom b npu pH pacteBopa 1-2 ¢ o6pa3oBaHuem cna-
600KpalleHHOro komnaekca TpusoHata xenesa (lll).

MpucyTcTBME B pacTBOpe OKCUA0B KPEMHUA, aTlOMUHUA, Ka/ibLNA N MarHua He MelatroT onpefesieHuto.

11.2.2 AnnapaTypa n peakTuBbl

Becbl nabopaTtopHble 06LWero HasHa4eHus no 4.3.

3nekTponeyb MydenbHas.

Kucnota conaHada no FOCT 3118 u pacteop 1:3.

Kncnota asotHasa no FOCT 4461.

AmMMunak BogHbli no FOCT 3760, pactBop 1:1.5.

TpunoH B no FTOCT 10652, pacTBOp MO/ISIPHOW KOHUeHTpaumneli 0.05 monb/am3 (0,05 M): 18.62 r Tpmsio-
Ha B pacTBOpsOT B BOoAe Npu cnabom HarpeBaHuu, oxnaxgalT, GuNbTPyOT B MepHY0 KO16y BMeCTUMOCTbIO
1 amM3 1 goBOAAT A0 METKM BOAOW.

Hatpus rugpokcug no FOCT 4328 wnnu kanus rugpokcug no FOCT 24363. pacTBOP MacCOBOW KOHLEH-
Tpauueii 200 r/gm3.

Kncnota cynbdocanuuunnoBas 2-sogHas no FOCT 4478.

Cynbdocannumnosblii nHankatop: 10 r cynbgocanmunioBoli KucnoTel pactesopstoT B 50 cm3 BoAbl,
HelTpanusyloT pacTBOPOM FMAPOKCUMAA HATPUA WAW Kanus A0 U3MEHEeHUS KPacHOW OKpPacKm WHAWKATOPHOW
GymMaru KOHro Ha cupeHeByto 1 gonusakT Ao 100 cm3 BoAoii.

CMecb AN cnnasneHns no 9.4.2.

Xenes3o Tpexxnopuctoe 6-eogHoe no NOCT 4147 nnu xene3oaMMOHUIHbIe KBaclbl MO AeACTBYyOWEMY
Ha TeppuTOopuMKU rocypapcTBa HOPMaTUBHOMY AOKYMEHTY1> pacTBOpP MOJIIPHOW KOHUeHTpauuei 0,05 monb/
Am3 (0,05 M): 13.5 r TpeXX/IOPUCTOro xenes3a unmn 24.1 rxxene3oamMmMOHUIHbIX KBacLoB pactBopstoT B 300 cm3
BOAbl, PUNBTPYIOT B MEPHYIO KOOy BMecTuMocTblo 1 AmM3, fo6aBnsatoT 8— 10 cm3 CONAHON KACNOTbI, fONNBA-
10T O MeTKM BOAON U TWaTe/lbHO NepemMeLllnBatoT.

AMMOHMI a30THOKUCABbIN Mo TOCT 22867. pacTBOp C MaccoBOW KoHUeHTpauuen 20 r/gm3.

CnupT aTUOBbI PEeKTUMKOBaHHbIA TexHunyecknin no TOCT 18300.

MeTunnoBblli KpacHbIi (MHAMKaTOpP) No 8.2.2, pacTtBop: 0.2 r nHAMKaTopa pacTBopstoT B 100 cm3 aTnno-
BOro cnupTa.

1> B Poccuiickoii depepaummn pelictByet TY 6-09-5359—88 «AmMMOHWIA xeneso Il cynbgaT (1:1:2) 12-eoaHbli
(kBacupbl es1e30aMMOHUNHBIE) YNCTbIN A/151 aHaNIM3a, YUCTbIN».
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11.2.3 MNoAarotoBKa K aHanu3y

11.2.3.1 YctaHoBka Tutpa 0.05 M pacTBOopa TPeXX/I0OPUCTOro Xxenesa no okcuay xenesa (1)

YcTaHOBKY TUTpa MPOBOAAT rpaBUMeTpUYECKMM MeTOoA4O0M B napasfiefibHblXx npobax (He meHee Tpex).
Ans aTOro U3 pacTtBopa TPEXX/IOPUCTOTO Xesle3a, NPUroToB/sIEHHOro no 11.2.2, oT6MpalT a/IMKBOTHYIO 4YacTb
o6bemMom 25 cM3, NnomelLaloT ee B cTakaH BMeCTMMOCTbio 100— 150 cm3, pa3baBnsAoT Bogoi Ao 50— 60 cm3,
HarpeBsaloT Ha NAMTKe A0 TeMmnepaTypbl NpuéansntTensHo 70—80 eC n ocaxpgatoT rngpockug xenesa (lll), npu-
6aB/1I9a MO KanasM pacTBOpP amMMuaka B MPUCYTCTBUW Tpex-yeTblpex Kanefb MHAUKATOpa MeTMI0BOro Kpac-
HOro [0 rnepexoja OKPackum pacTtBopa B XenTyl. 3aTeM cTakaH BblepXuBaloT B TenjoMm mecte 3—5 MuH,
oThUNbTPOBbLIBAOT 0CaA0K rnapokcuaa xenesa (lll) yepes hunbTp «KpacHas neHTa» U NPOMbIBAOT €ro Ha
punbTpe 10— 12 pa3 rops4Ynm pacTBOPOM a30THOKMC/IOTO aMMOHMSA A0 NUCYE3HOBEHNSA peakuun Ha MOH Xaopa.
OcafioKk BMeCTO C (DU/IbTPOM MEPEHOCAT B TUTelb, NOACYLWINBAIOT U OOYININBAIOT PUNLTP Ha 3/IEKTPONINTKE,
a 3aTeM nNpokanusaloT B MydesibHOW neun npu Temnepatype 1000 rC B TeyeHne 20—25 MUH A0 NOCTOAHHOW
Maccbl. TUTp pacTBopa TPeEXX/IOPUCTOro xesnesa a, r/cmM3, BbIYMCASAIOT MO popmye

Q- = (25)

roe TCp— cpepHee apndmeTnyeckoe 3HayeHMe MacChl MPOKaseHHOro ocajka, T,
25 — annKBOTHas YacTb pacTBOpa TPEXX/IOPUCTOro xenesa, cM3.

11.2.3.2 YcTaHOBKa TuTpa pacteBopa TpuaoHa b monapHoi koHueHTpaywuen 0.05 monb/gm3 (0.05 M) no
okcugy xene3sa ()

B Tpu KoHM4Yeckune Konbbl BMeCTUMOCTbI 250—300 cm3 oT6MpatoT no 20 cm3 pacTBOpa TPEXX/IOPUCTOrO
Xenesa, pas6aBnsaT Bogoi 4o 100 cm3 1 HarpeBaloT 40 Temnepatypbl Npnéan3ntensHo 50 °C. K HarpeTomy
pacTBOpy A06aBNAIOT WeCTb-CeEMb Kanesib Cynb(ocanMumaoBoro nHanKaTopa u TUTPUPYOT pacTBOPOM Tpu-
noHa b fo ncyesHoBeHNA h1ONETOBOW OKpackn cynbdocannymnata xenesa.

Tutp pactBopa TpusoHa b 0.05 M no okcuay xenesa TPe20y r/cm3, BbluMCcAsAlOT no popmyne

T 20 a

Tp*A V (26)

vep
rae a — TUTp pacTBopa TPexXX/IOPUCTOro xesie3a, yCTaHOB/IeHHbI no 11.2.3.1, r/cm3:
Ycp — cpepHee apudmeTnyeckoe 3HaveHne obbema 0.05 M pacTtBopa TpunoHa b, nowegwero Ha TUTpPO-
BaHWe TPexXx/I0puUCToro xenesa, cM3:
20 — ob6bem pacTBOopa TPEXX/IOPUCTOrO Xesesa, B3ATbIA 415 TUTPOBaHUSA, CM3.

11.2.4 NpoBegeHne aHanusa

HaBecky aHanusvpyemoro matepuana maccoi 0.2 r cnnasnsoT B NJ1aTUHOBOM TuUrae € 2 I cMecu Ans
cnnasneHunsa npu 1000 °C B TeyeHne 3—5 MuH. MnaB pacTBopsaoT B 50 cM3 pacTBOpa COJISAHOW KUCMOThI.

Mpwn aHann3e matepuanoB, PacTBOPAOLWNXCA B COMAHON KUCNOTe 6e3 ocTaTka, HaBecKy martepuana
nomeLaldT B KOHNYECKYIO KOJs1I6y BMecTMMOCTbIo 250—300 cm3, cogepxalyto 15—20 cm3 Bobl, npunnsatoT
5— 7 cM3 CONAHON KMCNOTbl N OCTOPOXHO HarpesaloT Ha MAMTKe A0 MNOJIHOTO Pa3fIoXEeHNs HaBECKW.

Mpun nwb6om cnocobe pas/ioXeHUSs HaBEeCKU K pacTBOpy A06aBNAIOT CeMb—AecCATb Kanenb a30THOM
KUCNoTbl, paz6aBnsAtoT Bogoh Ao 100 cm3 1 HarpeBaloT Ao cnaboro kuneHus. Nocne KUMNsYeHUs B TeyeHue
1—2 MWH pacTBOp HeliTpann3ylT pacTBOPOM aMMuaka A0 KPacHOW okpackm 6ymaru KoHro, 3atem fo6aBnsaioT
Mo KansasamM pacTBOP CONSHOM KUC/MOTbl A0 N3MEHEHNS OKPacKM MHAWKATOPHON 6ymarun Ha CUpeHeBYylo, nocne
yero A06aBNAOT BOCEMb-AECATb Kanenb M36biTka TOl e KMCIOTbl U TUTPYIOT ropsYnii pactBop TpMIOHOM B
B NPUCYTCTBUN LWWECTU-CEMU Kanenb CynbdocainymanoBoro nHanKaTropa 40 ncyesHoBeHns roneToBo okpa-
Ckn pacTtBopa. OTTUTPOBaHHbIi pacTBOpP COXPaHAT ANA onpefeneHus okcupaa antomuHua. OnpepgernieHue
MOXHO TakxXe BeCTU 13 a/IMKBOTHOW YyacTn o6bemom 100 cm3, oTo6paHHOI 13 pacTBOpa nocne onpegeneHuns
okcuga KpeMmHusa no 9.4.4.

11.2.5 O6paboTka pe3ynbTaTtoB

Maccosyto gonto okcupa xenesa (1) B npobax, cogepxalmnx ToNbKO TpexBaseHTHOe xenes3o. X Pe203,
%. BbIYMCNAOT No chopmysie

V Tkeo, 100
(27)
m

raoe V— o6bbem 0,05 M pactBopa TpunoHa b, nowegwmnii Ha TMTpoBaHue, cm3;
pe2o3— TnTp 0.05 M pactBopa TpusoHa B no okcuay xenesa (Ill), onpegensemblii no 11.2.3.2, r/cm3,
m — macca HaBecku npobebl, I.
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Mpu aHann3e matepunanos, cogepxalwunx AByxX- N TpeXBaseHTHOE Xefie30, MacCOoBYIO [40/110 OKCUaa xe-
nesa (lll) BbIYNCNAT, BHOCA nonpasky Ha xeneso (II) no popmyne
*F«03e*F.203-*F.0 -1'1114' (28)
roe XFeQ — maccoBas gons okcupga xenesa (ll), onpegensemasn no 11.6. %.
1.1114 — koadpdhnumneHT NnepecyeTa maccoBoli gonn okcuga xenesa (I) Ha okeng xenesa (lll).
Mpn aHannse matepuanos, cogepxawmnx Tonbko okcupg xenesa (ll), ero maccosyto gonto B npobe XFe0,
%, BbIYUCAAOT No hopmye

*.0 =XFe203 +0 891" 9>
roe 0.891 — koadhpULMEHT NnepecyeTa MaccoBoOW fonn okcupa xenesa (I11) Ha okeupg xenesa (l1).

11.3 ®OTOKONIOPUMETPUYECKUNI T METOA ONpeaeneHuns ¢ cynbdocannynioBoii KNCNOTOR Npyu MaccoBOii
pone okcupa xenesa (lll) go 10,0 %

11.3.1 CyuwHOoCTb MeTOA4a

MeTopa ocHOBaH Ha o6pa3oBaHMV B aMMUaYHOWM cpefe XenToro Kommnaekca Tpucynbdocanvymnara xe-
nesa npy UCNosib30BaHMUN Cy/IbOCaNIMLMIOBON KNCNOTbl B Ka4ecTBe KOMM/iekcoobpasoBaTtens.

11.3.2 AnnapaTypa n peakTusbl

Becbl nabopaTopHblO 06LWero HazHa4yeHns no 4.3.

DOTO3/1EKTPOKOSTIOPUMETP KOHLLEHTPALMOHHBIN.

Meyb mydenbHas.

Kucnota conaHaa no N'OCT 3118. pactBopbl 1:1 n 1:3.

AmMMunak BoAaHbI no FOCT 3760.

Kncnota cynbcocanuuynunoBasn 2-sogHast no FOCT 4478. pacTBOp MaccoBoOli KOHUeHTpauueit 250 r/igm3.

Okcupg xenesa (lll) no gelicTByoWweMy Ha TeppuTopun rocygapctsa HopMaTUBHOMY AOKyMeHTY1l, Bbl-
CyLlleHHbI npu TemnepaTtype ot 105 °C go 110 °C A0 NOCTOSAHHOW Macchbl.

Cmecb ANnsa cnnabBfeHns no 9.4.2.

11.3.3 NMoproTtoBKa K aHanusy

11.3.3.1 lMpuroTtoB/ieHNEe CTaHAAPTHbIX, TPaAYMPOBOYHbIX U XOJIOCTOrO0 pacTBOPOB

[Ansa NnpurotosrieHUs cTaHAapTHOro pacteopa okcupa xenesa (lll) (pactsopa A) HaBeCKy OKcupa xenesa
maccoli 0,1 r nomew,alT B KOHNYECKYIO KO/IBy BMecTUMocTbio 250 cm3, npunueatoT 50 cm3 pacTBopa COMsAHOM
KMcnoTbl 1:1 n. NOKPbIB KONGY YacOBbIM CTEK/IOM, HarpeBalT NpY YMEPEHHOM KUMEHUN A0 MOJIHOro pacTBO-
peHna HaBecku. 3aTeM pacTBOp OXNaxAaltT, NepeBOAAT KOJ/IMYECTBEHHO B MEPHYIO KO0y BMECTUMOCTbIO
1 amM3, gonuBsaloT 0 MeTKU BOAOV N NepemMelwmBaloT. MaccoBas KOHUeHTpauus okcupaa xenesa (ll1) B pactBo-
pe A — 0,1 mr/cm3.

N3 pacTBOopa A rotoBsT pabounii cTaHgapTHbIA pacTBOop okcupga xenesa (lll) (pactBop B), gna uero
oTbupatoT nuneTkoi 50 cm3 pacTBopa A. NepeHOCAT B MEPHYIO KONGY BMeCTUMOCTbIO 250 cm3, npubaBnstoT
50 cm3 pacTBOpa COMAHOW KMcioThbl 1:3. OBOAAT A0 MeTKM BOAOW U nepemewmBatroT. MaccoBas KOHLUeHTpa-
una okcupa xenesa (111) B pactBope 6 — 0.02 mr/cm3.

[Ana npurotosneHns Xonoctoro pacteopa 1.5 r cmecu gna cniaB/ieHUA pacniaBnsAloT, faloT OCTbIThb,
pacTBOpsAtoT B 100 cm3 pacTBOpa COAHOM KMcnoThbl 1:3, nepeBoAAT B MEPHYH KO0y BMeCTMMOCTbIO 500 cm3,
[0BOAAT NOMYYEHHbIA pacTBOpP A0 MeTKM BOAOW M nepemellnBatoT.

Mpn uncnonb3oBaHWN TPagynMpPOBOYHBLIX PacTBOPOB, MPUrOTOB/EHHbIX U3 OCO CcbipbeBOW cmMecu Mo
9.4.3.1, maccosyto gonto okcuga xenesa (lll) B HUX paccunMTbiBalOT OTHOCUTENIbHO HaBeckn 0.15 r. koTopyto
NPUHUMAaIOT 38 OCHOBHYIO.

11.3.3.2 NMocTpoeHne rpagynpoBoOYHOro rpadunka

B nATb MepHbIX K016 BMecTumocTbio 100 cm3 npunueatoT 2: 5; 10; 15 n 25 cm3 pacteBopa b. uTto co-
oTBeTcTBYeT 0.04; 0.10; 0.20; 0.30. 0.50 mr okcmupga xenesa (lll). Jo6aBnalOT B NepBble YeTblpe KO6bl COOT-
BeTCTBeHHO 23; 20; 15 n 10 cm3 x0Nn0CcTOro pacteopa u Bo Bce Kosibbl — no 15 cm3 pacTBopa cynbdocanu-
LMMOBOW KMCAOTbLI. 3aTeM Mo Kanasam npubaBnsioT pacTBOP aMMuaka A0 NONYYEeHUS YCTOMUYMBOrO XesnToro
oKpawmnsaHusa pacteopa u eue 5 cM3 B N36bITOK.

PacTBopbl B k0on6ax AOBOAAT 40 MeTKM BOAONM M nepemelunBatoT. I3MepstoT ONTUYECKYO MI0THOCTb MONYy-
YEHHbIX rPagynpoBOYHbIX PACTBOPOB, UCMO/b3YS CUHUIT CBETO(PUNLTP C 06/1aCTbI0 CBETONPONYCKaHNA Npu AJSINHE
BOJIHbI 420— 450 HM B KiOBeTe C TOJLWMHON nornouwjatowero csios 10 MM OTHOCUTENbHO ANCTUINIMPOBaHHON BeApl.

1> B Poccuiickoii ®epepaumm geictByeT TY 6-09-1418— 78 «XKenes3o (3) okicb (Keneso OKUCb, Xese30 TPEXOKKUCh)
Mapkn OCY 2-4».
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Mo nonyyeHHbIM pe3dynbTataM N3MepeHnn ONTUYeCKoln N10THOe™ un n3BecTHOW macce okcupaa xenesa (1) B poTo-
MeTpupyembIx 06 bemMax CTPOSAT rpafynpoBOYHbIA rpaduk UIN COCTaBASIIOT rPaflyMpoBOYHOE ypaBHeHMe.

Mpn ucnonb3oBaHUN rPagynMpPOBOYHbIX PacTBOPOB, MNPUroToBfieHHbIX M3 OCO cbipbeBOl cmecu no
9.4.3.1. oT6MpalOT B MepHble KON6Gbl BMeCTUMOCTbI0O 100 cm3 no 25 cM3 Kax[0ro rpagyMpoBOYHOro pacTBopa.

[Ans pacwupeHns ananasoHa onpegensieMblX cofepxaHuii okcupa xenesa (lll) gonyckaetcs ans no-
cnefHUX Tpex rpagynpoBOYHbIX PacTBOPOB MCMNO/b30BaTh a/IMKBOTHbIE YacTu no 50 cm3.

K oTO6paHHbIM asMKBOTHbIM YacTAM FpagyupoBOYHbIX PacTBOPOB, MPUroToBseHHbIX N3 OCO. gob6as-
naT no 15 cm3 pacTBopa cy/sibocanuunaoBol KMCIOTbl. [anbHeliwmne onepaunm BbINOSHSAT aHa/IOTMYHO
N3M1I0)KEHHOMY Bbllle A1 pacTBOPOB, NPUrOTOB/IEHHbIX U3 pacTBopa b.

11.3.4 NpoBefeHne aHanusa

Ans onpefeneHusa maccoBon fAonun okcupa xenesa (1) B MmepHyto konby BmectuMocTbio 100 cm3 oT6U-
patoT 25 cM3 aHann3npyemMoro pactsopa, MPUroToBIEHHOro No 9.4.4, n Aanee NOCTynarT Take. Kak onMcaHo
B 11.3.3.2.

11.3.5 O6paboTka pe3ynbTaToB

Maccy okcupa xenesa (lll) B poTomeTppyeMom o6beme pactBopa nNpobbl B MUAAUTpaMmax HaxogaT
Nno cooTBeTCTBYHOLWEMY rpagynpoBOYHOMY rpaduKy 1 BbIYNCASIOT MaccoByto oo okcuaa xenesa (I1l) B npo-
6e no copmyne (7).

HenocpeacTBeHHO MaccoByto fonto okcupaa xenesa (lll) B npo6e, BbIpaXeHHYI0 B NpoueHTax, onpeaenstoT
no rpagyvpoBOYHOMY rpadrky, NPOCTPOEHHOMY B KOOpAMHaTax «onTuyeckas NI0THOCTbL — MaccoBas [0NA ane-
MeHTa B Npobe (o6pasue). %» Uan BbIYNCIAIOT NO rPagynpoBOYHOMY ypaBHeHUto. [pu oTCTYNNEeHUN OT YyCNOBUIA
rpagyvpoBKN B OTHOLEHNN TaKMX NapameTpoB Kak HaBecka, 06beM NPUroToB/IEHHOTO pacTBopa nan o6bemM anuk-
BOTHOI YacTu AN5 NPUroTOB/IeHNA (hOTOMEeTPUPYEMOro pacTBopa 3HavyeHne MaccoBoii fonu okcuga xenesa (1)
B Npo6e, HaliAeHHOe Mo rpagynpoBOYHOMY rpadunky Nnm ypaBHEHNIO, KOPPEKTUPYIOT no copmyne (8).

11.4 &POTOKONOPUMETPUYOCKUI MeToq onpefeseHUs C pogaHMgoM aMMOHMSA MPU MaccoBOW gone
okcupga xenesa (lll) go 10,0 %

11.4.1 CywHoOCTb MeTOAa

MeTopn ocHOBaH Ha 06pa3oBaHMN KPAacHOro KOMMJ/IEKCHOrO COeAMHEHNA pofaHuaa xenesa npyu UCnosb-
30BaHMUN B KayecTBe KOMMJ/IEKCOO6pasoBaTesia pogaHNCTOro Kanns uan aMmMOHUS.

11.4.2 AnnapaTtypa u peakTuBsbl

Becbl nabopaTopHble 06Lero Ha3HayeHus no 4.3.

Meub mychenbHas.

POTO3/1EKTPOKONIOPUMETP KOHLEHTPALMOHHbIA.

Kncnota asoTtHaa no FOCT 4461 wn pacTBOp MOSAPHOM KOHUeHTpauueil 3KBMBaseHTa BelecTBa
4 monb/am3 (4 N): 276 cm3 a30THO KMCnoTbl pasd6aBnsAioT Bogow Ao 1 am3.

AMMOHMI pofaHucTblii no FOCT 27067. pacTBOp MaccoBOW KOHLUeHTpaywueli 250 r/gm3 nnu kanuii popa-
HUCTbIN No FTOCT 4139. pacTBOp MaccoBOW KOHUeHTpauyueii 300 r/gm3.

Okcug xenesa (1) no 11.3.2, BbICYWeHHbIRA Npu Temnepatype oT 105 X po 110 °C o NOCTOSHHOM
Macchbl.

11.4.3 NMoArotoBkKa K aHanusy

11.4.3.1 TpurotoB/nieHNe CcTaHAAPTHbIX, FPaAYyUPOBOYHbLIX W XOJIOCTOr0O PacTBOPOB BbIMOJIHAKT MO
11.3.3.1.

11.4.3.2 TlocTpoeHMne rpagynpoBOYHOro rpagpuka

B nATb MepHbIX KON6 BMecTMMOCTbio 100 cm3 nomewatroT 1.0: 2,5: 5.0: 10 n 15 cm3 pactBopa b. uto
cooTtBeTcTBYeT 0.02: 0.05: 0,10; 0.20 n 0,30 mr okcupga xenesa (lll), a 3atem 406aBNAT COOTBETCTBEHHO 24;
22; 20; 15 n 10 cM3 X0/10CTOrO pacTBopa, NpurotosseHHoro no 11.3.3.1. B kon6bl go6aBnstT no 10 cm3 pac-
TBOpa a3o0THOW KucioThl 1 10 cm3 pacTBopa podaHuha amMOHUA UAKN Kanusa, pas3baBisioT 40 MeTKU BOAO U
TWwartenbHO NepemMellnBalOT. YUNTbIBask HEAOCTATOUYHYO CTOMKOCTb POAAHNCTOrO Xesies3a, pacTBopbl poToMe-
TPUPYIOT HENOCPeACTBEHHO NOC/Ie UX NPUrOTOB/IEHUS, UCMOMb3YSA CUHWI cBeTOUNLTP ¢ 06/1acTblo CBETOMPO-
nyckaHus npu gsvHe BOfHbl 420—450 HM B KloBeTe C TO/NWMHOW norsouwatouero cnos 10 mm.

Mo NnonyyYeHHbIM pe3ysibTaTaM U3MEPEHMI ONTUYECKO NOTHOCTU U M3BECTHOW Macce okcupaa xxenesa (1)
B (hOTOMETpMpPYyeMbIX 06 beMax CTPOSIT rpafyMpoBOYHbIl rpaddk Nnn cocTaBASAIOT rpafyMpoBOYHOE ypaBHEHME.

Mpn ncnonb3oBaHWN FPafynMPOBOYHbIX PacTBOPOB, MPUroToBfieHHbIX M3 OCO cbipbeBOl cmecu no
9.4.3.1. AnA NOCTPOEHUSA rpajympoBOYHOro rpaduka oTéupaloT B MepHble KoNbbl BMECTUMOCTbIO 100 cm3 no
25 cmM3 Kaxaoro rpagyvMpoBOYHOro pacreopa.
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[Ana pacwupeHus gnanasoHa onpegensemMbix cogepxaHuii okcupa xenesa (lll) gna nepsoro pactesopa
MCMONb3YIT a/IMKBOTHYO YacTb 10 cM3, a ANna rpagympoBOYHOro pacTteopa, cogepxauero 0,15 r o6pasua,
annKBOTHYK 4YacTb 50 cm3. Bo Bce konbbl gob6aBnatoT no 10 cm3 pacTBopa a3oTHOW KMCAOThl. [lanbHeliwne
onepayunn BbINOJIHAIOT aHAaOTMUYHO U3NIOXKEHHOMY Bbllle AN rPagynpoBOYHbIX PACTBOPOB, NPUrOTOB/IEHHbIX
n3 pactsopa b.

11.4.4 NMpoBepeHne aHanusa

Ans onpeneneHuss maccoBoli fonn okcupaa xenesa (lll) B MepHyto Konby BMecTMMocTbio 100 cM3 0oT6U-
patoT 25 cM3 aHa/IM3MpPyemMoro pacteopa, NPUroTosBIeHHOro no 9.4.4. n ganee NOCTynatT Tak Xe. Kak yka3aHo
B 11.4.3.2.

11.4.5 O6paboTka pe3ynbTatoB — no 11.3.5.

11.5 ®OTOKO/IOPMMOTPUYECKUI MeTo onpeaenieHNss C OPTOPEeHAHTPONIMHOM MPU MaccoBOW
paone okcupa xenesa (lll) go 3,0 %

11.5.1 CywHOCTb MeTOAa

MeTon OocHOBaH Ha npegBapuTe/IbHOM BOCCTaHOB/IEHUM TpexBa/IeHTHOrO Xesie3a rmapoxa0puaom ru-
OPOKCUNaMmmHa n o6pasoBaHnmn ABYXBaJeHTHbIMU MOHaMM Xese3a C OpToPeHaHTPOSIMHOM OpaHXeBO-Kpac-
HOro KoMmnJekca.

11.5.2 AnnapaTypa n peakTuBbl

Becbl nabopaTopHble 06LLero HasHadyeHus no 4.3.

Meub mydenbHas.

P OTOI/TIEKTPOKOIOPUMETP KOHLLEHTPALNOHHbINA.

rmapokcunamuHa rugpoxnaopug no FOCT 5456. pacTBOp MaccoBOW KOHLUeHTpaywueld 100 r/igm3.

Kucnota ykcycHasa no F'OCT 61 u pactsop 1:1.

OpTtodoHaHTponuH (1,10-cheHaHTponuH): 1,0 r optoheHaHTpoONIMHA pacTBopAT B 100 cm3 pacTBopa
YKCYCHOIi Kucnotbl 1:1.

AmMMunak BoAaHbI no FOCT 3760.

YHuBepcanbHaa uHankatopHaa 6ymara no gelicTByloLeMy Ha TeppuTopun rocyaapctsa HOpMaTuBHOMY
OOKYMeHTYI1L

HaTtpuii ykcycHokucnblii 3-BogHblli mo TOCT 199, pacTBOp MaccoBOW KoOHUeHTpauueir 500 r/gm3
(nanee — 6ydepHbI pacTBop).

Okcng xenesa (I11) no 11.3.2, BbICyWweHHbIV Npu Temnepatype oT 105 °C go 110 GC g0 NOCTOSAHHOM Macchbl.

Cmecb gna cnnaeneHns no 9.4.2.

11.5.3 NMoArotoBKa K aHanun3y

11.5.3.1 lMpuroTtoB/ieHNe CcTaHAAPTHbIX, FPaAyMPOBOYHbLIX W XOJIOCTOrO0 PacTBOPOB BbIMOJIHAKT MO
11.3.3.1.

11.5.3.2 NocTpoeHne rpagynpoBOYHOro rpadunka

B nAaTb MepHbIX KON6 BMecTMmMocTbio 50 cm3 npunueatoT 1; 2,5; 5; 10:15 cm3 pactBopa b. uto cooTBeT-
ctyet 0,02. 0,05; 0.10; 0,20 1 0,30 mr okcunga xenesa (lll).

MoouepeHO BO BCe KO/6bI A06aBNAOT COOTBETCTBEHHO 24: 22; 20; 15 1 10 cm3 Xx0/n10CcTOro pactesopa u
no 2 cm3 pacTtBopa rugpoxsopuga rugpokcunamMmmHa.

3aTemM npunuBaloT GydepHbIi pacTBOp A0 ycTaHoBneHus pH 3.5 (Mo yHMBepcasbHOW WMHAWKATOPHOM
6ymare).

Ana onpepeneHns o6bema 6ydepHOro pactsopa, KOTopbllii He06xo0A4MMO A06aBUTh B rpagynpoBOYHbIe
pacTBOpbI, OT6MpalOT a/IMKBOTHYIO YacTb pactBopa b o6bemom 10 cmM3 1 f06aBNAOT K Heli 6ydepHbIA pac-
TBOP B KOJINYECTBE, HEOGXOA4MMOM A/15 NO/yYeHus TpeGyemoro pH. ns anuMkKBOTHbIX YacTeii 1,2.5; 5 1 15 cm3
pacTBopa b Heo6xoanMMoOe Konm4yecTBo 6ydpepHOro pacteopa onpegensioT NPONOPLUOHATIbHbIM pacyeToM.

[anee B kaxay konby npunveatoT No 5 cm3 pacTBopa OpTOPeHaHTPOINHA. AOBOAAT A0 MeTKM BOAOW, ne-
pemMewnBalOT N Yepe3 5 MUH M3MepPSAIOT ONTUYECKYIO NIOTHOCTbL PAaCTBOPOB, UCMNO/b3YSA CUHWNIE cBeTOUILTP C 06-
nacTblo CBETOMNPOyCKaHWUA Npu AnnHe BoaHbl 400—500 HM B KioBeTe C TO/LWMHONM nornouwatouero canos 10 mm.

Mo nosyYyeHHbIM pe3ysibTatamMm U3MepeHnii oNTUYECKOW NI0OTHOCTU U N3BECTHOW Macce okcupga xenesa (Il1)
B thoTomMeTpupyemMbix 06 bemMax CTPOAT rpagyMpoBOYHbIV rpaddMk UAN cocTaBNAOT rpagynpoBOYHOE ypaBHeHMe.

11.5.4 NMpoBepeHne aHannsa

Ana onpefeneHns maccoBoli gonu okcuga xenesa (1) B MepHyto konby BmectumocTbio 50 cm30T6mMpa-
10T 25 cM3 aHann3npyemoro pacTeopa, NPUroToBsieHHOro no 9.4.4. fo6aBnsaloT 2 cM3 pacTBoOpa rugpoxaopuga
rmapokcuiaMmuHa n ganee noctynakwT Tak Xe. Kak ykazaHo B 11.5.3.2.

1* B Poccuiickoli ®epepauun aelicteyet TY 6-09-1181—89 «byMara MHAMKaTOpHas yHMBepcasibHasa AN onpeae-
neHva PH 1-10 n 7-14».
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Mpw onpepgeneHnn maccosoi gonu okcupa xenesa (lll) B 6enom noptnaHauemMeHTe HaBecKy obpasua
Maccoii 0,5 r cniaBnsoT ¢ 2 T CMecu ANs cniaBfeHus, nnae pacTBopstoT B 30—40 cm3 pacTBopa COJSAHOM
KncnoTebl 1:3, nepeBoAAT B MEPHYIO KONBYy BMecTUMOCTbio 100 cm3. PacTBop Ans (hpoToMeTpupoBaHusa rotosaT
13 aNMKBOTHOW YacTn 25—50 cM3 1 N3MEepPAIOT ero ONTUYECKYH NJIOTHOCTb Kak n3siokeHo B 11.5.3.2.

11.5.5 O6paboTka pe3ynbtatos — no 11.3.5.

11.6 NMopMaHraHaTHbIi MeTo4 onpeAeneHnUs Npu MaccoBoOli none okcuaa xenesa (1) go 10,0 %

11.6.1 CywHOCTb MeTOAa

MeTof OCHOBaH Ha KUC/IOTHOM pa3/loXXeHun Npobbl B TOKE Yr1eKUCNO0ro ra3a n nocnefyowem TuTposa-
HUM okcupa xenesa (ll) nepmaHraHaTtom Kanus.

11.6.2 AnnapaTtypa v peakTuBbl

Becbl nabopatopHbie 06lero HasHa4yeHus no 4.3.

Kucnota cepHasa no FOCT 4204 v pacTtBop 1:4.

Kanwuit mapraHuyoBokucnblii no FTOCT 20490 uwnn ctaHgapT-TUTP, pPacTBOP MOJISIPHOW KOHLUeHTpauuei
BeljecTBa-akBusaneHTta 0,1 mons/gms (0.1 N).

HaTtpwuii yrnekucnblii no FOCT 83, nnaBseHblii: coay NoMelatoT B N1aTUHOBYHO YallKy UK TUTeslb U Bbl-
AepxuBalT B MydesibHOl neun 5—8 mMuH npu Temnepatype ot 850 °C go 900 °C. oxnaxgatoT, pa3busatoT Ha
KyCOUYKMN, XpaHAT B 3aKpbITOM GlOKCe.

Kncnota consHas no FOCT 3118.

Kncnota ptopuctoBogopogHasa no FOCT 10484.

Yrnekucnblii ra3: nony4yaloT B annapate Kunna geictBuem pactsopa COMSAHOM KMCNOTbl HA MPaMOpPHYO
KPOLIKY WM UCMONb3YIOT YINIeKUCNbIN ra3 us 6ansioHa.

KnanaH ByH3eHa: M3roToBASIOT M3 OTpe3ka TOJICTOCTEHHOW pPe3MHOBOW TPyGKM AnuHOK 50 mMM. OauH
KOHeL, TPy6KM NIOTHO 3aKpblBalOT Pe3MHOBON Npo6Koli, NM60 3annBalOT pe3nHOBbIM KeeM. [ipyroi koHew, Ha-
AeBaloT Ha CTEKIAHHYIO TpyOKy. Jle3aBuem 6puTBbI BAONIb PE3UHOBOW TPYOKN AenatoT npopesb (Wwenb) A/INHONR
15—20 mm.

11.6.3 NMpoBegeHne aHanm3a

11.6.3.1 B KOHM4YecKyl Konby BMecTumMocTbio 250—500 cm3 npunusarT 100 cm3 pacTBopa CepHOI
KMUC/OThbI, 3aKpbIBalOT KOOy NPO6GKOA € ABYMSA OTBEPCTUAMMU, B KOTOPble BCTaB/IeHbl CTEKASAHHble TPyOKM, CO-
rHyTble noj nNpsMbIM yrsioMm. OgHa 13 Tpy6ok (No xoAy rasa) 4OXOAUT A0 AHA KOMObl, BTOpas KOH4YaeTcsa nofg
npo6koii. ANnHHY Tpy6Ky NpUcoeAnHAT K annapaty Kunna ¢ yrnekucnbim rasom, OTKpbIBalOT KpaH U Npo-
nyckarT yrnekucnblii ra3 3—5 MUH.

Mpu oTcyTcTBUM annapaTta Kunna B KOHWYECKY KOGy C pacTBOPOM CEpPHOl KUCMOTbl MOMeLlalT He-
CKOJIbKO KyCOYKOB MiaBfIeHOl cofbl U 3aKpblBalOT KONGY pPe3nHOBOW NPOGKOW ¢ knanaHoM ByH3eHa.

3aTem, He3aBUCUMO OT crnocoba NosyYeHUs Yr/1eKMcaoro rasa, NpuoTKpbIB NPO6Ky, 6bICTPO NomewatT
B K016y HaBeCKY CBEXEeN3MesSIb4eHHOTo K/IMHKepa unuv LuemeHTa maccoii 1,0— 1,5 r B kKa/sibke UM nannpocHoi
bymare, He npekpatliasa Toka rasa. Cogepxunmoe Konbbl KUNATAT 15 MUH, Nponyckas BCe BPeMS TOK Yr/1€KNC/0-
ro rasa. 3atem Konby CHUMaOT C NINTKM, OX/1axAatoT, Nocse Yero oTCoeAnHAOT OT Nnpubopa Knnna, nprnbas-
NAIT B KOBGY 100 CM3 CBEXENMPOKNMNAYEHHOW U OXNaXAeHHOW A0 KOMHATHON TemnepaTypbl BOAbl U TUTPYIOT
0,1 N pacTBOpOM MapraHL0BOKMC/IOTO Ka/insa A0 PO30BOW OKpacku, He ncuesatoweli B TeveHne 20—30 c.

11.6.3.2 MaTepuasnbl, He pacTBopslOLWMeCa B CEPHOI kucnoTe 6e3 ocTaTka, pasnaratoT B cmecu dotopu-
CTOBOJAOPOAHOWN U CEPHOW KNCOT.

HaBecKy cBexensmesib4eHHOro matepuana maccoit 0.5— 1.0 r nomewatoT B 60/1bLIOM NNATUHOBLIN TU-
reflb. cMayMBalT BOAOW, NpnGaBnAOT 10 CM3 pacTBoOpa CEPHOW KUCMOTbI, ONMBAIOT [0 NOSIOBMHLI 06bemMa
TUTNA TOPAYYIO CBEXENPOKNNAYEHYI0 BOAY, 3aKpbIBalOT TUre/ib KPbILWKOM C OTBepCTMEM, B KOTOpPoe BCTaB/ieHa
CTekNsAHHaa Tpyb6ka oT annapaTta Kunna, NponyckalT yrnekucsnbii ra3. Turenb HarpesaloT Ha necyaHol 6aHe,
nponyckas yrnekucnblii ra3 fo Hayana KMNeHuUs XuAKOCTU. 3aTeM npekpaliaroT nogadvy yriekucsioro rasa
(oTcoegunHAOT OT Npu6opa), CHUMAKT KPbILWKY C OTBepCcTMeM U 6bICTPO NpubaBNAOT 7 cM3 (DTOPUCTOBOAO-
POAHO KMCNOThbI.

Turenb NAOTHO 3aKpbIBAlOT KPbIWKOM 6e3 OTBEPCTMSA M OCTOPOXHO HarpeBalwT [0 MNOAB/EHUSA 6efibix
napos, MocJsie Yero coAepXXnmMoe B TUT/1e KUMATAT 10 MUH.

3aTem Turenb NepeHOCAT B cTakaH BMecTUMoCTbio 400—500 cm3, npnbaBnatoT 150 cmM3 cBeXenpoku-
NAYEHOW N OXNTaXAEHHOW A0 KOMHATHOI TemnepaTypbl BoAbl. 5 CM3 CEPHOI KMCNOTbl U 6GbICTPO TUTPYIOT, Kak
onucaHo B 11.6.3.1.
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11.6.4 O6paboTKa pe3y/ibTAToB
MaccoByto gonto okcuga xenesa (11) XFe0, %. BblUMCASAIOT MO popmMyne

V 0,007184 100

‘FeO T (30)

rae V— o6beM pacTBOopa MapraHLoBOKMC/IOrO Kanus, noweawmni Ha TMTpoBaHue, cm3;
0.007184 — konuuyectBO okcupaa xenesa (ll). cootTsetcTBytouiee 1 cm3 ToyHo 0.1 N pacTBOpa MapraHuo-
BOKWCIOrO Kanwus, r;
T — macca HaBeCcKu npobbl, T.

12 OnpepeneHve okcnga altoMUHUA

12.1 CrtaHgapTHOe cpefHekBajpaTuyeckoe OTK/IOHEHVWEe MOBTOPAEMOCTU U pacxXoXAeHwe mexay pe-
3ynibTaTamu napasnnesibHblX onpegeseHnii He A0O/KHbI NpeBblWaTh 3Ha4YeHUi COOTBETCTBEHHO ar u . ykasaH-
HbIX B Tabnuue 7.

Ta6bnuua 7 B npoueHTax
MaccoBasi lonsa okcyaa asitoMUHNS r

Jo 1 BKMOH. +0.05 0.07
Ce. 1003 B +0.10 0.15
B3 » 7 B +0.15 0.20
» 7 » 20 » +0.20 0.30
B 20» 70 B +0.30 0.40
B 70 +0.40 0.50

12.2 O6beMHbIi KOMNZIEKCOHOMETPUYECKN MeTon

12.2.1 CywHOCTb MeTOoAa

MeTopn ocHoBaH Ha Ao6aBfieHUM 3aBef0MOro n3bbiTka pactBopa TpuaoHa b B pacTBop nocne onpege-
neHuns okcupaa xesnesa no 11.2.4 ¢ yenbio o6paszoBaHusa npu pH 2— 3 KOMMN/IEKCHOTO coeAnHeHUsA TpunoHa b
C aNloMUHMEM U nocnefyloleM TUTPOBAHUN He nMpopearnpoBasllero ¢ altoMuHuem TpuioHa b pactBopom
xnopuga xxenesa npu pH 4.8—5.0.

MpucyTcTBylOWMe B pacTBOpe Nnocsie onpefesieHNs OKcua xenesa TPUOHAT Xefnesa, He paspyluato-
wuiica npu pH pacteopa 4.8— 5.0. a TakXke MOHbl KPEMHUA, KanblLWs, MarH1us, cepbl He NPensATCTBYIOT onpe-
[eNneHnto okcnga amtoMUHUA.

12.2.2 AnnapaTtypa n peakTusbl

Becbl nabopaTopHble 06Wero HazHayeHns no 4.3.

Meub mydenbHas.

Kncnota consitHas no FOCT 3118 n pacTtsop 1:3.

Kncnota asotHasa no FOCT 4461.

AMMMak BogHblli no FOCT 3760. pactBop 1:1.5.

TpunoH B no FOCT 10652. pacTBOp MOSApHON KoHueHTpauuei 0.05 monb/gm3 (0.05 M): roToBsT No
10.2.2.

Kncnota cynbocanuynnoean 2-sogHas no FOCT 4478.

CynbocannunnoBblii MHANKaTOp no 11.2.2.

Hatpusa rugpokcug no FOCT 4328 wnnun kanusa rngpokcmg no FOCT 24363, pacTBOp MacCOBOW KOHLEH-
Tpauywueli 200 r/gm3.

KncnoTa ykcycHasa no FOCT 61. negsiHasi UM MaccoBOW KoHueHTpauunein 800 r/am3.

HaTtpwii ykcycHokucnblii 3-BoaHbIli no FOCT 199 nnn 6e3BoAHbIN (NNaBAeHbIR).

CMmecb AN1Aa cniasnieHus no 9.4.2.

Xenes3o Tpexxnopuctoe 6-BoaH00 No FOCT 4147 nnun xene3oaMMOHUIHbIE KBaCLbl, pACTBOP MacCcoBO
KOHUeHTpauuei 0,05 monb/gm3 (0.05 M) no 11.2.2.

KBacubl antomokanueBblie no FTOCT 4329. pacTBOp MOMISAPHOW KOHUeHTpayueli 0.05 mons/gm3 (0.05 M):
16 r kBacuoB pacTBopsitoT B 300 cM3 BoAbl, UNLTPYIOT pPacTBOP B MEPHYI KO0y BMeCTUMOCTbiO 1 AM3,
[06aBNAOT 9 CM3 CONAHOW KACMOThI, pa3baBnsaoT BOAOW A0 MeTKN, NepemMeLllnBatoT.
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AueTaTHbI 6ydepHbln pactBop no NOCT 4919.2 ¢ pH 4,8—5,0:165 r nnaBa1eHOro yKCyCHOKUC/I0TO Ha-
TpUa unmn 270 r HaTpPUs YKCYCHOKMUCNOro 3-BoAHOro pacteBopsitoT B 300— 400 cm3 BoAbl, (OUIbTPYIOT B MEPHYIO
KoNn6y BMecTumMocTbio 1 AmM3, fo6aBnsaT 60 cM3 efsSHON NNM 75 CM3 YKCYCHO KMCNOTbl MacCOBO KOHL,EeH-
Tpauueit 800 r/gm3 n gonmsBarwT 40 1 4M3 BOAOMN.

CnupT 3TUNOBbIN PEKTUPMKOBAHHbIV TexHn4Yeckmini no FTOCT 18300.

MeTnnoBbIA KpacHblii (MHAMKaTop) No 8.2.2, cNMPTOBOI pacTBOP MAacCOBOW KOHLUeHTpauueih 2 r/gms B
3TUNOBOM cCnupTe.

12.2.3 MoprotoBKa K aHanusy

12.2.3.1 YctaHoBKa TuTpa (0,05 M) pacTBOpa a/itloMOKasIneBbIX KBacL0B B pacyeTe Ha OKCUZA afltoMUHUA

Mo 25 cm3 pacTBOpa a/IloMOKa/IMeBbIX KBAacL,OB NOMeLLal0T B TPU CTakaHa BMeCTUMOCTbo 150 cm3, pas-
6aBnsAT BOAOW [0 06bema 100 cM3, ,06aBNAOT ABE-TPU Kann pactBopa MeTUI0BOro KPacHOro 1 ABYKPaTHO
ocaxaarlT rmMApoKCcua antoMUHUA, NPUAMBasa NpY NepeMeliMBaHUM pacTBOP aMMMaKka A0 fnepexoa OKpacku
pacTBoOpa OT KPaCHOW K XesTOW.

BbinaBLWuWii ocafok hUNbTPYOT U NpoKanuBalT Npu Temnepatype 1100 °C A0 NOCTOSAHHOW Macchl.

TWTp pacTBopa asltoMOKa/IMEBbIX KBACLLOB B pacyeTe Ha OKCuA, aJltoMUHNSA 6 . T/CM3, BbIYMCNSAIOT MO hopMyrie

5 TMCp (31)
25"
rae TCp — cpegHee apudmeTnyecKoe 3HayeHMe MacChl MPOKasIEHHOro ocajka oKkcuaa asltoMUHUA, T
25 — 06beM afIMKBOTHOW YacTu pacTBopa aslloMoKa/IMeBblX KBacLoB, CM3.

12.2.3.2 YcTtaHoBKa TuTpa (0.05 M) pactBopa TpusioHa b no okcuay antoMuUHUS

MNpegBapuTenbHO yCcTaHaB/MBaKOT COOTHOWeHWe o6bemoB 0,05 M pacTBopa TpunoHa b wn 0,05 M pac-
TBOpa TPEXX/IOPUCTOrOo Xesie3a, Cofgepxalinx sKBMBasieHTHbIe KO/InyecTBa peareHToB. [1/18 3TOro npuamMsatroT
13 GIOPeTKN B TP KOHUYECKNe KoN6bl BMecTUMOCTbio 250—300 cm3 no 10 cm3 pacTBopa TpuaoHa b. pas6aB-
NAT BOAON A0 o6bema 100 cm3, 406aBAAIOT 10 CM3 aleTaTtHOro 6ycepHoro pacteopa, WecTb-CeMb Kanesb
CynbdocanynaoBoro MHANKaTopa n TUTPYOT PacTBOPOM TPEXX/IOPUCTONO Xesie3a A0 NOSAB/AEHUSA 30/10TUCTO-
OopaHXeBOW OKpacku, He ucyesawleli B TeHeHNE 1 MUH.

KoadhdurumeHT, Bbipaxarwwnii 06beMHOe COOTHOLEHME MeXAY KOHLeHTpaunsamMmm pacTBopoB TpuaoHa b
N TPEXX/IOPUCTOrO Xxese3a, K. BbluncnsaoT no popmyne

K - (32)

raoe Vip — cpefHee apudmMmeTnyeckoe 3HauyeHne 06beMOB pacTBopa TPexx/I0pMUCTOro xesesa, nowegwmnx Ha
TuTpoBaHmne 10 cm3 pacTtBopa TpuaoHa b, cm3.

Tutp 0,05 M pacTtBopa TpuioHa b Ana onpegeneHns okcuga aloMUHUA yCTaHaBINBAKOT Clefyowmnum
ob6pa3omMm. B Tpun KOoHMYeckune KoNbbl BMeCTUMOCTbiO 250—300 cm3 npunimsBatloT u3 60peTkn no 20 cm3 Tu-
TPOBaHHOroO pacTBOpa a/lloMOKa/nueBblX KBacLoB, pa36aB/sitoT BOAOW A0 o6bema 100 CM3, HENTpanusytoT
pacTBOpOM amMmuaka A0 fnepexoja OKpacku MHANKATOPHOWM Gymarn KOHro B KpacHbIi. 3aTeM MO Kanasam [o-
6aBNAIOT PacTBOP COJIAHOWM KMUC/OTbl 40 U3MEHEHUA LBeTa MHANMKATOPHOW 6ymMarn KOHro B CUPEHEBYIO U ele
BOCEMb—/eCATb Kanesib U36bITKa TOW Xe Knucnotbl. K nonyvyeHHomMy pacTBopy fob6aBnsatoT 25 cM3 pacTBopa
TpunoHa b, HarpeBaloT A0 kKuneHus, npubaBnsawoT 10 cM3 aueTaTHOro 6ydepHOro pactesopa, WecTb-CEMb Ka-
nenb cysibPocanuuugoBOro MHAMKaTOpa, OXJax[alT A0 KOMHATHOW TemnepaTypbl U TUTPYIOT pPacTBOPOM
X/T0OPUCTOrO Xesle3a A0 NOSABMEHUA 30/I0TUCTO-OPaHXeBOl OKpacku, yCTOMUYMBOL B TeYeHMe 1 MUH.

Tutp 0,05 M pacTtBopa TpunoHa b no okcngy antommHusa TM20y r/cm3, BbIYMCNAOT No doopmyne

20 6
TP %* 25 _ KVep' (33)

rae 20 — o6beM TUTPOBAHHOMO pacTBOpa a/lloMoKasineBbiX KBacLOB, CM3,
25 — o6bem 0.05 M pacTBopa TpunoHa b. 3apaHee go6aB/ieHHbIN K TUTPOBAHHOMY PacTBOPY aslloMoKa-
NIMeBbIX KBacL0B, CM3;
Vcp — cpefHee apudmeTnyeckoe 3HayeHWe o6bema pacTBopa TPexXX/IOpUCTOro xenesa, NoweALlwero Ha
obpaTHOe TUTpoBaHue, cm3.
12.2.4 TlpoBepeHne aHanusa
K pacTBopy aHanunsvpyemoi npobbl nocsie onpegeneHns okcuga xenesa (lll) no 11.2.4 go6asnsatoT Ta-
koe konnyectBo 0,05 M pacTBopa TpuioHa B, 4To6bl XBaTWU/I0 Ha MOJIHOEe CBA3biBaHWe npejnosiaraeMoro
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KO/IMYEeCTBA OKCMAA a/IlOMUHUSI B KOMMJIEKC U OCTasicst U36bITOK okono 10 cm3. KonnyecTso Ao6aB/sieMOro
pacTBopa TpunoHa B C. cM3, BblUUCASIIOT N0 popmMyne

C- w x*-° nNno (34)
0o

rae T — mMacca HaBecku npoo6bl, T;
X'aijOj — npepgnonaraemas maccoBas 40NA OKCUAa alloOMUHUA B maTepuane npobbl, %;
10 — n36bITOK pacTBopa 0,05 M TpunoHa b. cm3.

Mocne po6aBneHus pacteopa TpuaoHa b aHannsnpyembliii pacTBOp HarpeBaloT U OBOAAT A0 KMNEHUS,
npnb6aBNAOT 10 CM3 aueTaTHoro 6ycdepHOro pacteopa, oxnaxaalT 40 KOMHATHO/ TemnepaTtypbl U TUTPYIOT
pacTBOPOM TPEXX/IOPUCTOTO Xenesa [0 NOABMEHUA 30/10TUCTO-OPaHXeBOro OKpalmnBaHNA, He ncyesalol,ero
B TeYeHne 1 MUH.

NMpumeuaHue — BmaTepuanax, He Cofepxalinx OKCUA Xenesa, okcug asitoMUHNS ONpeaenseTcs U3 oTae b-
HOW HaBeckn maccoii 0.05— 0,20 r B 3aBUCMMOCTU OT KOHLEHTpaLUU UM U3 aflMKBOTHOW YacTu unbTpata nocne otge-
NIEHUs1 OKCMAa KpeMHUs xenatnHom no 9.3.3. Paspeliaercs Takxe onpefesisiTh OKCUAbI Xefe3a u anloMUHUS, UCMOSb3ys
0CafoK rmAapoXeunaoB. NoyYeHHbIN no 9.2.3 nocie ero pacTBOPEHUs B CO/AHOIN KucoTe.

12.2.5 O6paboTKka pe3ynbTaToB
MaccoByto f4ont0 okcuga antommHusa N 20 3- BblYNCNAKOT No oopmyne

(C-KV)TAIjOi.100
'AlLLO -0,638-XT10 . (35)
' T
rae V— o6beM pacTBopa TPexXx/I0PUCTOro xesnesa, nowealwmnii Ha obpaTtHoe TUTpoBaHue, cm3;
T — macca HaBecCKu npobs.l, r;
XTlo2 — maccoBasi fons okcuaa TuTaHa B npobe, onpeaeneHHas no pasgeny 13. %.

12.3 TlpsamMoii dhoTOKONOPUMETPUYECKN MeTop,

12.3.1 CywHOCTb MeTOAa

MeTopa ocHOBaH Ha 06pa3oBaHUN OKpPaLEHHOro B KPacHbIl LiBET KOMMN/IEKCHOFO COeAUHEHUS NOHa anto-
MWHUA C antoMMHOHOM npu pH pacteBopa 4,5-4,8.

12.3.2 AnnapaTtypa n peakTusbl

Becbl nabopaTopHble 06LWero HazHadyeHns no 4.3.

Meub mydenbHas.

P OTO3/IEKTPOKOIOPUMETP KOHLEHTPaLMOHHbIA.

pH-meTp nnan noHomep.

HaTpuii ykCcycHOKUCAbIN 3-BoAHbI no FTOCT 199 unu 6e3BOAHbLIN NO AENCTBYHOLWEMY Ha Tepputopumn
rocyfapctsa HOPMaTUBHOMY JOKYMEHTY’ >

Hatpwusa rmgpokcng no FOCT 4328, pacTBOp MaccoBOW KOHUeHTpauwueli 10 r/gm3.

KucnoTta ykcycHas no FOCT 61. negsaHas.

KncnoTta ackopbruHoBas nuuiesasi, pacTBOpP MaccoBOli KOHUeHTpauueid 2 r/gm3: 0,2 r KUCNOTbl pacTBoO-
psoT B 100 cm3 BoAbl. PacTBOp rogeH 2-3 cyr.

ANOMUHOH (AMMOHMUIiIHAA CONMb aypUHTPUKAPGOHOBOW KUC/MOTbI), paCTBOP MacCOBOW KOHLEeHTpauuei
1r/am3: 1 r antoMnHoHa pactBopstoT B 100 cM3 BOAbl C nocriedyolWwmnm passejeHmem Bogon go 1 aom3. Pac-
TBOp TWaTe/ibHO NepemMelnBaloT, BblAEPXMBaOT B TeyeHne 4-5 cyT B TEMHOM MecTe, XpaHAT B cocyfe 13
TEMHOrO cTek/na.

AueTaTHbIi 6ydepHbIli pactBop no FOCT 4919.2 ¢ pH 5.2-5,3: 100 r HaTpUA YKCYCHOKMCOro 6e3Bo-
noHoro unm 166 r 3-BogHoro pacteopsitoT B 300 cm3 BoAbl, hunbTpyoT 1 pa3GaBnsoT Bogoi o 950 cm3, go-
6aBnsAlT 15 cM3 NeAsaHOW YyKCYCHOM KMCNOTbl, NepeMellMBaloT 1 NPpoBepsOT pH pacTBopa Ha MOHOMepe unun
pH-meTpe; npu 3HavyeHnn pH meHee 5,2 fo6aBNAOT NO KanasaM pacTBOp rMapokcuaa Hatpusa, npu pH 6onee
5.3 — HEeCKOJIbKO Kanesib YKCYCHOW KAC/OTbI.

12.3.3 MoarotoBKa K aHanun3y

12.3.3.1 TpuroTtos/sieHne rpagyvpoBOUYHbIX PacTBOPOB

Vicnonb3yloT rpagyMpoBOYHbIE PacTBOPbI, MPUrOTOB/IEHHbIE no 9.4.3.1, npuHsAB HaBecky OCO maccoii
0,15 r 3a OCHOBHYIO U paccuYnTbIBalOT OTHOCUTE/IbHO HEE MACcCOBYIO [0/110 OKCU/a a/IloMUHNA B NMPOLLEHTax BO
BCOX OCTa/IbHbIX HaBeckKax.

') B Poccuiickoii ®egepauuu geiicteyeT TY 6-09-246— 84 «HaTtpuil yKCYCHOKMUCAbIW nnaBneHblidi. HaTpuii ayetar YncTbliis.
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12.3.3.2 TlocTpoeHue rpagyMpoBOYHOro rpadumka

B nATb MepHbIX KO/I6 BMECTUMOCTbLIO 50 CM3 NPU/INBaOT COOTBETCTBEHHO NO 5 CM3 KaX4oro rpagyvpo-
BOYHOrO pacTeBopa, 406aBAsA0T No 1 cm3 pacTBOpa aCKOpO6UHOBOI KMCAOTbI 1 NO 5 cM3 pacTBOpa a/IloMUHOHA,
3aTem f06aBNAT MO 10 CM3 aueTaTHOro 6ycepHoro pacteopa, pas36asB/isitoT 4O MeTKM BOAOW, nepemMelinBa-
10T 1 nocne 15 MUH BbiCTanBaHMA (HOTOMETPUPYIOT pacTBOPbl OTHOCUTENILHO AUCTUINIMPOBAHHOW BOAbI, UC-
NnoJsib3ys 3e/leHblt CBETOMUALTP C MAKCMMYMOM CBETOJ/IPONYCKaHUA Npu AIMHe BOJIHbI 530— 536 HM u KloBeTy
C TO/WMHO norsiowarLLero cios 10 MM.

Mo nony4yeHHbIM pe3ynbTaTaM M3MepeHWs ONTUYECKOW MMIOTHOCTM U M3BECTHOW Macce okcupa anto-
MUHUA B (POTOMETPUPYEMbIX 06beEMax CTPOAT rpajyvpoBOYUHbLIA rpaduk Uan COCTaBNAT rpagyvpoBoyYHOe
ypaBHeHwMe.

12.3.4 NpoBeAeHne aHannsa

[Ans onpepeneHns MaccoBOl [ONM OKCUAa aslOMUHUSA B [iBE MepHble KON6bl BMeCTMMOCTbIO 50 cm3
oT6MpaloT: B OAHY — 5 CM3 aHa/IM3npyemoro pacteopa, NpuroToB/eHHOro no 9.4.4: B Apyryto — 5 cm3 rpagy-
VPOBOYHOIO pacTBopa, NPUroToBAeHHOro no 12.3.3.1. 6/1M3KOro MO MaccoBOW A0/1e 3/IeMeHTa K aHanm3upye-
Moli npo6e. 3aTtem B 06e Kosb6bl NpuanBatoT No 1 cm3 pacTBopa ackop6MHOBOI KACNOTbLI M N0 5 cM3 pacTBopa
antoMuHoHa. flanbHeliwmne onepaynm — no 12.3.3.2.

C uenblo CTPOroro CoOXpaHeHnsa KMCNOTHOCTU (hOTOMETPMPYEMbIX PACTBOPOB B C/lyYae U3MEHEeHUs yCno-
BUii (hoTOMeTpMpOBaHUSA aHaIU3NPyeMbIX PaCTBOPOB MO CPaBHEHUIO C YCNIOBUSAMU rpajynpoBaHns NpoBoasaT
cnepywowmne onepaynn:

- PV YMEeHbLIEHUN pas3BefeHUNs aHa/IM3npyemMmoro pacTBopa YMeHbllalT MPONopUMOHasbHO Kosuye-
CTBO pacTBOpa COJISHOWM KMCMOTbI, UCMONb3yeMOW AN1A PpacTBOPeHUs cnsiaBNeHHON no 9.4.4 HaBeCKu Npobbl;

- NPV YMEeHbLIEeHUN aIMKBOTHOI YacTu aHanM3npyemoro pacTeopa, NpuMroToBsieHHoro no 9.4.4. Bocnon-
HAKOT ee A0 o6bema 5 CM3 X0/10CTbIM PacTBOPOM, NPUrOTOBAEHHbIM no 10.3.3.1;

- MpV yBENNYEHUN aIMKBOTHOI YacTu aHaIM3npyeMoro pacteopa 4acTb pacTBopa, NpeBblwaloLlyo 06b-
eM 5 cM3, HeiTpas N3yl T OTAENbHO TUTPOBaHMEM PacTBOPOM TMAPOKCUAA HATPUA 1 Nowejliee Ha HeliTpanu-
3alMto KOIMYECTBO pacTBopa rMapokcuaa HaTpua A06aBAAOT K 0TO6paHHON afMKBOTHOM YacTn aHanmM3upye-
MOro pacTtsBopa npu npoBefeHnn aHanusa;

- Npy NpoBefeHNN aHasnin3a xenesocoepxawmnx Mmarepnanos (IMPUTHbIE Orapku, xesiesocogepxatime
LW1aku, 30/bl, U3BECTHAKOBO-0rapo4Hble CbipbeBble CMeCcU 1 T.M.). r4e MmaccoBas [0/ OKCua xxenesa npesbl-
waeT 10 %. pekomeHAyeTcsa onpejesieHne oKkcuga anloMUHUA NPOBOANTbL U3 OTAE/IbHOM HaBeCcKkn, Maccoi He
6onee 0,1 1, U K OTOGPAHHOW a/IMKBOTHOI YacTu [06aBMsATL 5 CM3 pacTBOpa aCKOPGMHOBOW KUCMOThI.

12.3.5 O6paboTka pe3ynbTaToB

Mpun n3mepeHnn ONTUYECKON MAOTHOCTU aHanM3npyemMblXx pacTBOPOB BBOAAT MOMNpPaBKy Ha U3MeEHeHue
ycnosuii hoToOMeTpMpPOBaHUSA B COOTBETCTBUU C 4.23.

Maccy okcuga alloMUHUA B MUANUTpaMmax HaxoasaT no rpagynpoBOYHOMY rpadpuky 1 BblYMCASAIOT Mac-
COBYIO [0/110 3/1eMeHTa B Nnpo6e no dpopmyne (7).

HenocpepcTBeHHO MaccoBylO AO/0 OKCuAa antoMUHUA B Npobe, BbipaXeHHYI0 B NMpoueHTax, onpepje-
NAKT N0 rpagynpoBOYHOMY rpaduky, NOCTPOEHHOMY B KOOpAMHATax «onTuveckas MJOTHOCTb — MmaccoBas
[0NA aneMeHTa B o6pasle B NpoueHTax» Uan HaxoAsaT No rpagynpoBOYHOMY ypaBHeHUto. [pu oTCTynaeHun
OT yCcnoBuii rpagyvpoBKN B HaCTU U3MEHEHUNS HaBeCKMW, a/IMKBOTHOM YacTu Uan pa3BefeHus pacyeT NpoBoasaT
no coopmysne (8).

12.4 [OudpdepeHumanbHblii (POTOMETPUYUYECKUA MeTop,

12.4.1 CywHoCTb MeToAa

MeTo4 OCHOBaH Ha U3MEPEHUW ONTUYECKOU M/IOTHOCTU KPAacHOro KOMMJieKca MoHa asloMUHUA C anto-
MWHOHOM B aHa/In3MpyemMom pacTBOpe OTHOCUTE/IbHO 06YCNOBIEHHOV ONTUYECKOW NAOTHOCTU aHa/IofMYHbIM
06pa3omM MoJsIy4eHHOro pacTeBopa cTaHgapTHOro obpasua.

12.4.2 AnnapaTtypa v peaktusbl — no 12.3.2.

12.4.3 NoprotoBKa K aHann3ay

12.4.3.1 NpuroTtoBJieHNE rpagynpoBOYHbIX PACTBOPOB

Mcnonb3yloT rpafynpoBOYHble pacTBOPbI, NPUroToBAeHHble Mo 9.5.3.1, npuHAB HaBecky OCO maccoi
0.10 I 3a OCHOBHYIO, N PacCUYMTbLIBAlOT OTHOCUTE/IbHO HEE MAcCOBYIO [0/110 OKCUAa aNtoMUHUA B NPOLLEHTax BO
BCeEX OCTaJIbHbIX HaBeCKax.

12.4.3.2 MocTpoeHue rpaynpoBOYHOro rpagpuka

B nATb MepHbIX KON6 BMECTUMOCTbIO 50 CM3 NpuMBaloT COOTBETCTBEHHO MO 5 CM3 KaXAoro rpagynpo-
BOYHOrO pactBopa, A406aB/A0T Mo 5 cM3 pacTBOpa acKoOpGMHOBOI KUCNOTbI M MO 5 cM3 pacTBopa a/lloMUHOHA,
3aTem f06aBAAKOT NO 10 CM3 aueTaTHOro 6ycdepHoro pacteopa, pa3baBnsloT 4O MeTKM BOAOW, NnepemelimBa-
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10T 1 NOJTyYeHHble pPacTBOPbI A1 Pa3BUTUSA OKPacky OCTaBAAOT Ha 3 4. 3aTem pacTBOpbl (hoTOMeTpupyoT B
cooTBeTCTBMK C 12.3.3.2 OTHOCUTE/IbHO OCHOBHOIO rpaflyMpoBOYHOro pacTteBopa, npv 3TOM ONTUYEeCKUii HOMb
hoTomeTpuyeckoro npubopa no wkase NOrAoWeHNA B 3aBUCMMOCTN OT YyBCTBUTE/IbHOCTU yCTaHaB/MBalOT
no aToMy rpaflyMpoBO4YHOMY pacTBOpPY B MHTepBasie onTuyeckoi naotHoctn 0.250—0,300.

Mo nonyyeHHbIM 3HAYEHUSIM OTHOCUTENIbHbIX OMNTUYECKUX MJIOTHOCTEN M COOTBETCTBYIOLWMNX UM Maccam
oKcuga antoMUHNA B rpajyMpoBOYHbIX pacTBOpax CTPOAT rpagympoBOYHbIA rpachuk nnm coctaensatoT rpagym-
pOBOYHOE ypaBHeEHME.

12.4.4 NpoBepeHne aHanusa

[Ana onpepeneHns MaccoBOW 0N OKcuaa antoMUHUA B [Be MepHble KON6bl BMeCTUMOCTbIO 50 cm3
oTbupalT: B O4HY — 5 CM3 aHanM3nmpyemoro pacTtBopa, npurotosnieHHoro no 9.5.4; B gpyryto — 5 cm3 oc-
HOBHOIO rpajyVpoBOYHOro pacTeopa, NpuroTossieHHoro no 9.5.3.1. 3atem B 06e k0N6GbI NpuAnBalOT No 5 cm3
pacTBOpa ackKopObUHOBOW KUC/OThbI.

HJanbHeliwne onepauynn — no 12.4.3.2.

C Lenblo CTPOroro CoxXpaHeHns KMCNOTHOCTM (POTOMEeTPMPYeMbIX PacTBOPOB B C/iyvyae M3MeHeHUs ycro-
BUI (DOTOMETPMPOBAHNA NO CPABHEHUIO C YCIOBUAMM rpagympoBKM NOCTynatoT, Kak onmcaHo B 12.3.4.

12.4.5 O6paboTka pe3ynbTatoB — no 12.3.5 (6e3 BBeAEeHNSA NONpaBKn).

13 OnpepgeneHuve okcunpaa TutaHa (IV)

13.1 CTaHAapTHOe cpefHekBajpaTuyecKkoe OTK/IOHEHMe MOBTOPSEMOCTU U pacxoxjeHue mexay pe-
3ynbTatamMmu napassiefnibHbiX onpefesieHnNin He J0/DKHbI NpeBblwaTb 3HaYeHU i COOTBETCTBEHHO a, U I, yKa3aH-
HbIX B Tabnuue 8.

Tab6bnuuya 8 B npoueHTax

MaccoBas fons okcuga TutaHa or

[o 0.5 sknou. +0.04 0,06
Cs.0.50015 » +0,07 0,10
* 15 » 5.0 » +0,20 0,30

13.2 ®OTOKONIOPUMOTPUYUYECKUI MeTOA C NepekUcbio Bogopoaa

13.2.1 CywHOCTb MeTOAa

MeTon ocHOBaH Ha o6pa3oBaHWM B CEPHOKUC/OW cpefie OKpalleHHOro B XeNTblii LBeT KOMM/IEKCHOro
coefiIMHEHNA TUTaHa C Nepekncbio Bogopoaa.

13.2.2 AnnapaTtypa v peakTuBbl

Becbl nabopaTopHble 06lWero HasHavyeHus no 4.3.

Meub mydenbHas.

CyWwunbHbINA Wwkadg.

DOTO3/1EKTPOKOSTOPUMETP KOHLLEHTPALMOHHBIN.

Cmecb Ansa cnnaBneHus no 9.4.2.

Cmecb ana cnnaeneHms no 15.2.2.

Kucnota conaHasa no FOCT 3118, pacTtBop 1:3.

Kncnota cepHas no FrOCT 4204. pacteop 1:20.

Kncnota optodpocdgopHasa no FOCT 6552.

Bopgopopa nepekucb no NOCT 10929. pacTteop 1:10.

TutaHa (V) okenga,.

13.2.3 NoaroTtoBKa K aHannsy

13.2.3.1 MpuroToBNeHNe cTaHA4APTHOro pacTteopa

HaBecky okcupa TutaHa (IV) maccoli 0,05 r cnnaBnsAoT B N1aTUHOBOM Turfe ¢ 1 r cmecu Ansa cnnasse-
HKMA No 9.4.2 npn Temnepatype oT 900 °C go 950 “C B TeyeHune 10 muH. NMnaB pacteopsAoT B 100 cm3 pacTBopa
CONIAHO KNCNOTbl, KOIMYECTBEHHO NEPEHOCAT B MEPHYIO K016y BMeCcTUMOCTbI0 500 cm3, 4oNMBalOT O METKU
BOJOV 1 NepemellnBaloT. MaccoBas KOHLEHTpaLumns cTaHgapTHOro pacteopa okcmaa tutaHa — 0.1 mr/cm3.

13.2.3.2 MocTpoeHne rpagynpoBOYHOro rpaduka

B nATb MepHbIX KON6 BMecTMMOCTbio 100 cm3 npunmBatT 2.5; 5; 10; 15:20 cm3 cTaHA4apTHOro pacTBO-
pa. yto cooTBeTcTByeT 0,25; 0,50; 1.00: 1,50; 2.00 mr okcmnaa TuTaHa.
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B kaxayt konby no6aBnsioT no 10 cm3 pacTBoOpa COJIAHOW KUC/OTbl, TPU—NATb Kanesib opToochopHoi
KUCNOTbI, f0BOASAT 06BbeM NpuMepHO A0 50 cm3 Bofoi 1 o6aBnsoT No 3 cM3 pacTBopa nepekucu Bogoposa,
[0NNBalOT 4,0 METKU pacTBOPOM CEPHOW KUCNOThI, TWaTe/IbHO NepeMeLlBaloT U POTOMETPUPYIOT NONYUYEeHHbIe
rpaflyMpoBOYHble PacTBOPbl OTHOCUTENbHO ANCTU/IIMPOBAHHOW BOAbI, UCNOJIb3YA CUHUI CBeTOUNBLTP C 06-
NacTbio CBETOMPOJIYCKaHUSA NpU ANNHE BOJSHbI 420-450 HM 1 KIOBETY C TOMWMHO nornowatouiero cnost 50 mm.

Mo nony4yeHHbIM pe3ynbTaTam onpejesieHnin oNTUYecKol MIOTHOCTM W M3BECTHOIM Macce okcuia TuTaHa
B hoTOMeTpUpyeMbIX 06 bemMax CTPOAT rpadyMpoOBOYUHbIA rpaduk Nam cocTaBNAOT rpagynpoBOYHOE YPaBHEHME.

13.2.4 NpoBefeHne aHanusa

HaBecky npo6bl Mmaccoil 0.5 r noMewaoT B N1aTUHOBLIN TUrenb, CMeWnBalT C 2 I CMecu ANnAa cnnasine-
HVA No 9.4,2 n cniaBnaloT npy Temnepatype otT 900 °C o 950 °C B TeueHne 5 MUH ANA LeMeHTa, KNIMHKepa,
AOMEHHOrO0 LWaka, LeMeHTHOl cbipbeBoli cMecu nnm 15— 20 MuH gnsa apyrux matepuasos. MnaB o6pabaTtbl-
BaloT 50 cM3 pacTBOpa CO/IAHON KNCOThbl. [TONyYeHHbI pacTBOp NepeBOAAT B MEPHYIO KO16Y BMECTUMOCTbIO
250 cm3, 40NUBAKOT 40 METKM PacTBOPOM CEPHOW KMCMAOThbl U NepemMellnBsatoT.

/13 nonyyeHHOro pactsopa oTéuparT aIMKBOTHYIO YacTb 06bemMom 25— 50 cm3 B 3aBMCMMOCTU OT npea-
nosaraemMoi mMaccoBOW A0NN oKcuaa TUTaHa B aHa/IM3mpyemoin npo6e 1 NepeHoCAT B MeEPHYI0 Konby BMecTu-
MOCTbIO 100 CM3, 06aBAAOT 3 CM3 NMepekncn BoAopoaa, 40NMBAIOT A0 MeTKM PacTBOPOM CEPHON KUCAOThI,
nepemewmnBarT N hoTomeTpmupyroT no 13.2.3.2.

Pa3noxeHne HaBeckn npobbl fonyckaeTcs NPoOBOAUTbL CO CMeCblo A/1A cnnasBneHns no 15.2.2. Mony-
YeHHbI Npu 3TOM pacTBOP MCNO/ML3YIOT Aanee ANA onpeAesieHnss MacCOBOW 40N OKCUAO0B HATPUA 1 Kanus.

13.2.5 O6paboTka pe3ynbTaTtoB

Maccy okcupga TuTaHa (IV) B MunaurpamMmmax HaxoAsT No rpagynpoBoOvYHOMY rpaddnky U BbIYUCASAIOT UC-
KOMYIO MaccoOBYIO AO/1t0 a/ieMeHTa no dpopmyne (7).

13.3 ®oTOKONOPUMETPUYECKNA MeTOoA C ANaHTUNNPUAMETAHOM

13.3.1 CywHoCTb MeToAa

MeTopa ocHOBaH Ha 06pa3oBaHWMM OKpPaLEHHOro B XEeNTblli LBeT KOMM/IEKCHOro cCoeAnHeHnsa TuTaHa ¢
ANAHTUNUPUIIMETAHOM.

13.3.2 Annapartypa v peakTuBbl

Becbl nabopaTopHble 06LWero HazHayeHns no 4.3.

Meub MmydenbHas.

CyLWunNbHbIA WwkKadg.

DOTO3/1IEKTPOKONOPUMETP KOHLLEHTPALMOHHbINA.

Kncnota consiHas no F'OCT 3118. pactBop 1:3 1 pacTBOp MOMSAPHOW KOHUeHTpayueli 1 monb/gms (1 M):
80 cM3 KMCNOTbl pa36aBnAlT B 1 AM3 BOAbI.

KncnoTta ackopbrnHoBas nuuiesas, pacTBOp MaccoBOl KOHUeHTpauuneli 2 r/am3: 0,2 r KNCNOTbl pacTBoO-
pstoT B 100 cm3 Bogbl. PacTBop rogeH 2— 3 CyT.

AvaHTunupunmeTaH no AecTBylOWeEMy Ha TEPPUTOPUM rocyAapcTBa HOPMaTUBHOMY AOKYMeEHTY1), pac-
TBOP MaccoBOW KoHueHTpauwuei 50 r/gm3: 50 r gnaHTunupuameTaHa pacTeopsatoT B 1 am3 1 M pacTtBopa co-
NAHOW KUCNOThI.

TuTtaHa (V) okcug,.

Mepnb cepHokucnas no FOCT 4165. pacTBOp MaccoBOW KOHLUeHTpauuneir 50 r/igm3.

13.3.3 NMopgrotoBKa K aHanu3y

13.3.3.1 NpuroToBsieHne cTaHgapTHOro pacTteopa — no 13.2.3.1.

13.3.3.2 NMocTpoeHne rpagynpoBOYHOro rpagpuka

B nATb MepHbIX ko6 BMecTuMocTbio 100 cm3 npunusatoT 1; 2; 3; 4: 5 cM3 cTaHAapTHOro pacTBopa,
yTo cooTBeTcTBYyeT 0.1; 0.2; 0.3; 0.4; 0.5 mMr okcupga TutaHa (IV). go6asnatoT B Kaxayr konéy no 10 cm3 pac-
TBOpa COMIAHOWM KUCNOThI, ABe Kanau pactBopa cepHOKUcnoi meaun. 10 cmM3 acKOp6UHOBOW KMCNOTbI. 25 cM3
BOAbl. 5 CM3 pacTBopa AvMaHTUNUpuameTaHa AONUBalOT A0 MeTKM BOAOW, nepemMellVBaloT M OCTaBASAT Ha
45 MuH. MonyyeHHble rpafynpoBOYHbIe pacTBOPbl POTOMETPUPYIOT OTHOCUTENBHO ANCTU/IINPOBaHHON BOAbI,
MCNo/b3ysa CUHUIA CBETOPUNLTP C 06/1aCTbI0 CBETONPOYCKAaHUA NpU ANMHe BOMHbI 380— 420 HM B KloBeTax C
TONIWMHOW MOr/owWwarLero caos 20 M.

Mo nonyyeHHbIM pe3dysibTatam onpegesieHnn oNTUYEeCKOW NJIOTHOCTU N U3BECTHOI Macce okcuaa TutaHa
B hoTOMETpPMPYyeMbIX 06 beMax CTPOAT rpafyMpoBOYHbINi rpaduk.

1) B Poccuiickoii ®eaepaunn geiicteyeT TY 6-09-3835-77 «AuaHTunupunvertaH (4.4-metuneHéuc) 2.3-4UMETUI-
1-®EHUN-3-MNPA3O0JINH-5-0H); 4.4-MeTUNEHANAHTUNUPWH. YUCTbIA ANs aHan3a».
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13.3.4 NpoBefeHne aHannsa

B MepHylo konby BMmecTMMOCTbio 100 cmM3 oT6MpatoT 50 cM3 aHaIM3npyeMoro pacteopa, NpUroToB/EH-
Horo no 9.4.4. no6aBNAOT ABe Kanau pacTBopa CepHOKMcnon meaun. llanbHeliwmne onepaumn — no 13.3.3.2.

13.3.5 O6paboTka pesynbTatoB — no 13.2.5.

14 Onpegenenuve okcuga cepbl (VI) n cynbhnaHoi cepbl (S-2)

14.1 CtaHpapTHOe cpefHekBajpaTU4YecKoe OTK/IOHEHWE MOBTOPSAEMOCTM U pacxoXxjeHue Mexay pe-
3ynibTaTamu napasnfefnibHblIX onpegeneHnii He A0/KHbI NpeBblWaTh 3Ha4YeHU i COOTBETCTBEHHO aru . ykasaH-
HbIX B Tabnuue 9.

Ta6nuuya 9 B npoueHTax

MaccoBas gons okcupga cepsl

Ao 1,0 Bkniou. +0,04 0,06
Ce. 1,0 go 50 * +0,10 0,15
a 50 » 10,0 = +0,15 0,21
a 10,0 a 17,0 = +0,20 0,30
* 17.0 a 30,0 = +0.30 0,40
a 30,0 a 46,0 = +0,40 0,60
a 46,0 +0,55 0,75

14.2 TpaBUMeTpUYECKUA MeTon

14.2.1 CywHOCTb MeToAa

MeTof OCHOBaH Ha OCaXAeHuWn B COMAHOKUCNON cpefe cynbdar-MOHOB M36bITKOM XJ10pPUCTOro 6apus
N HaxoXAeHun maccoBoi gonun okcuga cepbl (VI) B npobe no macce BblfesieHHOro ocagka cynbdarta 6apus.

14.2.2 AnnapaTtypa v peakTuBbl

Becbl nabopaTopHble 06wWero HasHavyeHus no 4.3.

Meyub MmydenbHas.

Kucnota conaHaa no N'OCT 3118, pactBopbl 1:3 n 1:9.

Bapwuii xnopucTtbiii no FOCT 4108, pacTBOp MaccoBOW KOHUeHTpauuen 40 r/igm3.

AMMOHMIA yrnekmcnblii no FTOCT 3770, pacTBOp MaccoBoOii KoHUeHTpauuein 100 r/gm3.

AmMMunak BogHbIi no FOCT 3760. pactBop 1:1,5.

CnupT aTUIOBbI PeKTUUKOBaHHbI TexHUYecknin no TOCT 18300.

Cepebpo azoTHoOkMcioe no TOCT 1277. pacTBOp MaccoBoli KOHUeHTpauuei 10 r/gm3.

Cmecb gna cnnassieHna no 9.4.2.

MeTnnoBbI KpacHblli (MHAMKATOP) MO 8.2.2, CNMPTOBOI pacTBOP MacCOBOW KOHLUeHTpauunen 2 r/ams B
3TWM/I0BOM cnupTe.

14.2.3 NpoBefeHne aHannsa

Mpun aHanuse pacTBOPUMbIX B COJIAHOIM KMC/IOTE MaTepuasoB HaBecKy npobbl maccoii 0.5 r o6paba-
TbiBalOT 50 CM3 pacTBOpa COMAHON KncnioTbl 1:9 B cTakaHe BMecTUMOCTbio 400 cm3. Cogepxnmoe ctakaHa
HarpeBalwT U KUNATAT Ha NAnMTKe 3— 5 MUH A0 MOJSIHOTO Pas3/ioXeHUss HaBecku. Fopsauuii pacTsop UIbTPYyOT
yepes punbTp «b6enas neHta». Ocangok NPOMbIBalOT BOCEMb— AECATb pa3 ropsiyein BoAown M oTépachiBaloT.

Mpun maccosoii gone okcuga cepbl (VI) 6onee 5 % HaBeCKy yMeHbLIAOT MPONOPLUNOHANIbHO YBETUYEHUIO
MaccoBOW 401N 31eMeHTa.

Mpn aHann3e HepacTBOPUMbIX B COJIAHOWM KUC/O0Te MaTtepuasioB HaBecKy npobbl maccoii 0.5 r cnnas-
NAT B 3aKPbITOM KPbILWKOW N1aTUHOBOM TUI/le C 2 T CMecu ANA cnnaBfeHus npu Temnepatype ot 950 °C go
1000 °C B TeyeHne 3—5 muH. Mnae pacTBopstoT B 40—50 cm3 nogorpetoro go temnepatypbl 50 °C — 60 BC
pacTBopa CONSAHOW KncnoTbl 1:3.

B runcornMHo3emMmcTomM LileMeHTe HaBecKy Npo6bl Maccoii 0,25 r o6pabartbiBaloT 75 cM3 pacTBopa cons-
HOW kncnoTbl 1:9 B cTakaHe BMecTuMoOCTbio 400 cm3. CoAepXnmoe cTakaHa KUNATAT Ha NaAnTke 3— 5 MUH Ao
MOSIHOTO pas3/IokKeHNs HaBeCKWn, A06aBMAIOT TPU-YeTbipe Kanjm MeTU/I0BOro KpacHoOro, pacTBop ammuaka Ao
noXxenTeHns pacTBopa. 20 CM3 YI/IeKNC/I0T0 aMMOHUA (418 OcaxAeHua rmgpokcuga n kapboHata Kanbums) u
ewe 10 cm3 ammmnaka. CTakaH NoMelaloT Ha HECKO/IbKO MUHYT B Tensioe MecTo [0 NPOCBET/IEHNSA XUAKOCTU
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Hafj ocafKoM, nocse Yyero PUAbLTPYIOT Yepe3 ABONHON NNOTHBIA PUNBLTP «CUHAA NeHTa». Ocafok NpoMbIBalOT
ropsiyeli Bogoli A0 MCYE3HOBEHUS peakLn Ha MOH Xlopa 1 oTépacbiBatloT. PunbTpar o6bemom 250—300 cm3
NOAKUCASAIOT COMSAHONM KNCAOTOM (OCTOPOXHO, NOJ YHacOBbIM CTEK/IOM) 40 NMOAB/IEHUA PO30BOro OKpalnBaHus
N HarpeBalT Ha 3/1EKTPOMNIMTKE A0 MOJIHOTO NpeKpaweHnsa BblAeNeHUA Ny3blPpbKOB YI/1EKNC/IOrO rasa.

3aTem npu nNtob6om cnocobe pasnoxeHUs HaBeCKU pacTBop wan unbTpaT pa3basnsoT BOAOM A0 06b-
emMa He MeHee 300 CcM3 M HENTPa/IM3yOT PacTBOPOM aMMuaka A0 NOSABAEHUS /erkoli MyTu, KOTOPYIO pacTBO-
PAOT HECKOMILKUMU KanisiMu COJISIHOM KUCNOTbl. K npo3payHoMy pacTBOpYy NpubaBnsAtoT elwe 2 CM3 COJSAHON
KUCNOTbI, HarpeBalT PacTBOpP A0 KMNEHUA U NPy NOMelWnBaHn NpuaneatroT 25 cM3 Kunswero pacteopa x/o-
puctoro 6apus. PacTBOp KUNATAT Ha NAMTKE B Ted4eHMe 5 MUH nNpu NOCTOAHHOM MOMELINBAHUN N OCTaB/IAIOT
[0 MPOCBET/MIEHNA XUAKOCTU Haj BbiNaBWMUM ocafkoM (He MeHee 4yem Ha 12 u). MNpo3payHblii pacTBOp Hafj,
0CafKoOM MCMNbITbIBAIOT Ha NOIHOTY OcaxAeHus, NpubaBsAsa K HEMY HECKO/IbKO Kanesb pacTBopa BaCl2, u 3a-
TeM (PUNbTPYIOT Yepes3 ABOMHOM NAOTHbI OUNBLTP «CUHAA NeHTa». OcafoK NPOMbIBAOT ropsiyei Bogoii Ao
NCYE3HOBEHMNA peakuun Ha MOH xnopa. Ocafok ¢ huNbTPpoM NepeHoOCAT B NpeBapuUTesIbHO NPOKaNeHHbIN 1
B3BELLUEeHHbIl hapdopoBbIli TUTresnb, caerka NOACYLWNBAOT Ha NINTKe, 030/110T M NPOKanMBaloT B MydenbHO’
neyu B TeyeHne 20— 30 muH nNpun Temnepatype ot 800 °C go 850 °C. Turenb oxnaxpaloT B 3KCUKaTope n B3Be-
wuBaloT. MpokanmBaHne NOBTOPAIOT A0 NOYYEHUS MOCTOSSHHOW Macchbl.

Mpu aHannse maTepuanos, cogepxawmnx cynb@aTtHyo (S4®) n cynbduaHyto (S~2) cepy, € Lenblo UX
andchepeHynpoBaHHOro onpeAesieHNa aHannMs3 NPoBOAAT cnefyowmm ob6pasom

- onpefensatoT okcug cepbl (V) nocsie pacTBOPEHUA HaBeCKW B COMIAAHONM KMUCOTe, Npy 3TOM cynbdunaHas
cepa B BUe cepoBoAopoja yneTyunBaeTcsi U B pacTBope onpegensitot cepy (V). kak n3noxeHo Bbiwe. Cepy
(V1) 6e3 yueTa cynbnaHOM cepbl MOXHO Takxe onpeAensaTb KATUOHUTOBbLIM MeToAOM No 14.3;

- onpefensaoT o6WKMiA OKCKA cepbl Noce pasfiokeHNss HaBeCKWN CO CMeCblo A1 CMaB/eHUs, Npu 3TOM
cynbdungHan cepa NoSHOCTbIO OKMCNAETCS [0 WeCcTUBaNeHTHOro COCTOSSHUSA Y MacCOBYHO [0/1t0 06LLero okcu-
Aa cepbl (V1) onpegensatoT, Kak U3/10KEHO Bbille.

14.2.4 O6paboTKa pe3ynbTaToB

Maccosyto gonto obuero okcnga cepbl (V1) X£0306L, %. BbIYMCAAOT NO opmyne

(Tr2-71,)-0,343 100

'S03061U T (36)
roe T, — macca nycrtoro TUrns, r;
T2 — macca TUrs ¢ NpoKaneHHbIM 0CafKOM CepHOKUCIOoro 6apus, r;
T — macca HaBecku npobbl, T.
0.343 — koappunLUMEHT NnepecyeTa CEPHOKUCIOro 6apusa Ha okcupg cepbl (VI).
MaccoByto 40/t cybUAHON cepbl XS -2, %. BbIYNCAAIT No hopmye
Xs” = (*so0306U,-*s03> 0.4. (37)

roe X503 — maccoBas gons okcuga cepbl (VI). onpegeneHHas no 14.2.3 npu pacTBOpPeHUU HaBeCKWU B COJA-
HOW KMCNOTe WU KAaTUOHUTOBbLIM MeToAoM no 14.3, %;
0.4 — koadhpuumeHT nepecyeTa okcnaa cepbl (V1) Ha cynbduaHyo copy.

14.3 KaTMOHMTOBBbI MeTOoA onpefesieHUs Npu MaccoBoi gone okcuga cepbl (VI) B uemeHTe go 17 %

14.3.1 CywHocTb MeToAa

MeTop ocHoBaH Ha pacTBopeHun cepbl (VI) runca, NnpuMeHsiemMOro B kayecTBe 06aBK/ K LeMeHTy, B
pacTBope GOpPHOI KMCNOTbI, NPOMNyCKaHUM pacTBopa 4Yepe3 KaTMOHUTOBYIO CMOMy B H-chopme n TUTpoBaHUM
o6pa3oBaBlUeiica B pe3y/sibTaTe MOHHOro 06MeHa CepHOW KMUC/OoThl.

MpucyTtcTBylowmne B unbTpate 60pHas, KpeMHMeBas 1 cepoBoAopogHas (NpM Hanuuunm cynbuaHOM
cepbl) KNCNOTbl HE MelwakT onpeaeneHunto cepbl (VI), 06ycnoBNEHHO Hannumem runca.

14.3.2 AnnapaTypa n peakTuBbl

Becbl nabopaTtopHble 06Wero HasHa4yeHus no 4.3.

MoHOOGMeHHasn KO/TOHKa.

CMO0/1bl MOHOOOMEHHbIe, KaTuoHUTbI No FTOCT 20298; KY-1, KY-2, CBC. CBCP. CAB.

Kncnota 6opHas no FTOCT 9656. pacTBOp MaccoBOi KOHUeHTpaunei 50 rigm3.

Kncnota conssHasa no OCT 3118 u pacteBop 1:3.

Kncnota wasenesas no FOCT 22180. pacTBOp MaccoBOl KOHUeHTpayuer 100 r/gmMm3 nav ammoHui wa-
BesieBOKMC/bIN No FTOCT 5712. pacTBOp MaccoBoli KoOHUeHTpayueii 40 r/gm3.

AmMMunak BogHbIA no FOCT 3760. pacteop 1:1.5.

Hatpusa rugpokeng no FOCT 4328. ctaHAapT-TUTP Uav pacTBOP MOMIAPHONM KOHUeHTpauueit 0.1 mons/ams (0.1 M).
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Kanusa rugpokcng no TOCT 24363. pacTBOp MaccoBOW KoHUeHTpauuen 100 r/am3.

Kncnota cepHas no FOCT 4204. pacTBOp MONISIPHOW KOHLUeHTpauueii 0,05 monb/ams (0.05 M) (ctaHgapT-
TUTP). WM conaHas kucnota no FOCT 3118. pacTBOp MONAPHONM KOHUeHTpauueid 0.1 monb/gms (0.1 M)
(ctaHgapT-TUTP).

MeTnnoBbI opaHxeBblit (MHAMKaTop) No 9.7.2. pacTteop: 0.1 r nHAMKaTOpa pacTBOpsOT B 100 cM3 BOAbI.

14.3.3 ToAaroTtoBKa K aHanusy

14.3.3.1 MNepeBOA KATMOHUTOBOI cMOsbl B H-chopmy

KaTuoHuToeyto cmony (KaTMOHUT) MpocevBaloT yepe3 cuTo ¢ oTBepcTusmu 0,2 mm. Ppakuuto 6onee
0.2 MM 3amMayunBalT Ha 6— 8 Y B BOJe, NOMeLlaloT B BOPOHKY, B HMXHEWN YacTh KOTOPO/ HaxoAUTCSA CTEK/SH-
Has BaTa, U NPOMbIBAT TPU-YeTblipe pasa Ten/ibiIM PacTBOPOM COJSAHOW KMCNOTbl. N36GbITOK KUCMOTbl OTMbI-
BalOT BOAOW A0 MCHE3HOBEHUA KUC/ON poakummn NpoMbIBHbIX BOZ (Mpo6a MHAMKATOPOM MeTU/I0BbIM OpaHXe-
BbIM). BnaxHbIii KaTMOHUT B H-chopmMe XpaHAT B CTEKNAHHOW 6aHKe C MPOGKOIA.

14.3.3.2 3apsAaka MOHOOOMEHHOWM KOTOHKMK

B HMXHeW YyacTn KONOHKN (PUCYHOK 1) moMellaloT CTEK/ISIHHYO BaTy, Ha KOTOpPYl0 BMecTe C BOAOW nepe-
HOCAT He60NbWNMMN NOpUNAMU cMony, nsberas o6pasoBaHNsA Mexay 3epHamy KaTMOHUTa BO3AYLIHbIX My3bl-
peli. KONOHKY 3anoO/IHAT KATMOHUTOM Ha 0,5 CM HMXXe YPOBHS BbIXOLHOIO OTBEPCTUA GOKOBOW TPYBKM.

1 — aHaNn3npyeMmblii pacTBop: 2 — KaTUOHWTOBAsi cMona: 3 - CTek/sHHaA BaTa
PucyHok 1 — 3apagka MOHOOGMEHHON KOMOHKMN
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B cnyuyae OTCYTCTBUS KOJIOHKM O0MNycKaeTcs NpumeHATb 6topeTky no FOCT 29251, TOCT 29252 wnnm
FOCT 29253 BMecTUMOCTbIO 50 CM3 UNK AeNnNTeNIbHY0 BOPOHKY BMECTUMOCTbIO 100— 150 cm3, HO npu 3aTom
Heo6xoAMMO cneanTb 3a TEM. YTOObI YPOBEHb XUAKOCTU BCerga 6bin Bbllle C/105 KaTUoHUTA.

Mocne yeTbipex— WeCcTN onpeaesieHNn N No OKOHYaHUM paboyero AHA KaTUMOHUT pereHepupyroT pac-
TBOPOM COJISIHO KMCOTbI MO 14.3.2.1 (B KOJIOHKE).

[ANA BbIICHEHMA BO3MOXHOCTW MPOAO/HKEHUA WCNONb30BaHUA KOMIOHKM 6e3 pereHepauuu KaTUOHM-
Ta NPOBOAAT MCMbITaHWe NPOMYLWEHHOIo Yepes3 KOJIOHKY aHaIn3npyemoro pacrsopa Ha NPUCyTCTBME MOHOB
Kanbuusa. [lna aToro K pacTBopy nocsie onpegeneHns okcupa cepbl (VI) go6aBnaoT 5— 6 CMm3 LiaBesieBOKUC-
N10ro aMMOHUSA UK WaBesieBOi KMCNOTbl U pacTBOpa aMMmaka A0 HelTpanbHOl peakuuu no yHMBepcanbHOWM
NHAVKaTOpHON 6ymare. PacTBop HarpeBaloT. ECnv pacTBop ocTaeTcs Npo3payvHbiM, TO KOJTOHKOM MOXHO Mpo-
Ao/mKaTb Nosib3oBaTbCsA. [TOMYyTHeHMe pacTBopa ykasbiBaeT Ha HEOGXOAMMOCTb HEMeA/IeHHOW pereHepauun
KaTUOHUTa U NOBTOPEHMNA aHanunsa.

[Ana pereHepauuMn KaTMOHUTA, CMELWAaHHOro € ueMeHToM no 14.3.4. ero npegBapuTeslbHO OTMbIBaKOT OT
uemeHTa BOAOW Ha cuTe C pa3mepoM OTBEPCTUI 0,2 MM.

14.3.3.3 YcTaHOBKa TUTpa pacTBopa rMgpokcuaa HaTpus MOMsipHOl KoHueHTpauueid 0,1 M no okcuay
cepbl (VI)

TuTp ycTaHaBNMBalT No ctaHgapTt-Tutpam 0,1 M pacTBopa COMIAHOW KucnoTbl uam 0,05 M pactBopa
CepHOI KNCNOTbI. lNA 3TOro B TpM KONGbl 0OT6MpatoT No 20 cM3 pacTBopa KUC/OThbl, 06aBNAOT N0 OA4HOM-ABE
Kanau pacteopa MeTWU/I0BOrO OpaHXeBoro u TutpytT 0.1 M pacTBOpOM ruapokcuga Hatpusa A0 nepexoja
OKpacKn U3 KpacHO B XenTylo.

Tutp 0.1 M pacTBopa rugpokcuga Hatpus no okcugy cepbl (V1) TSOy r/cm3, BbUuncAsaOT No dopmysie

20 0.004

so. (38)
(03

roe 20 — o6bem pacTBOpa COMIAHOW MU CepHON KMCNOTbI, B3ATbIN ANA onpeAesieHns, cm3;
0.004 — macca okcupga cepbl (VI). cooTBeTcTBYHOWan 1 cm3 0,1 M pacTtBopa CONAHOM KNCNOTbl nan 0.05 M
pacTBopa CepHOW KUCMOThI, T;
Vcp — cpefHee apudmMeTunyeckoe 3HayeHne o6bema 0,1 M pacTBopa rugpokcuaa HaTpus, nolepaLlero
Ha TUTpoBaHue, cm3.

14.3.4 TlpoBepeHue aHanusa

HaBecky npo6bl LemeHTa Maccoli 0.5 r nomewatoT B Cyxoil cTakaH BMecTuMocTbio 150 cm3 n gobas-
NAKT Npu nomewunsBaHnn 25 cm3 Bobl. MNMoNyYeHHYIO CyCneH3nto nepemelinBaloT B TeyeHne 10 MWUH. He fo-
nyckas cxBaTblBaHWSA LleMeHTa.

Mpy HanuMuMnM B LeMeHTe TPyAHOpPacTBOPUMbIX (DOpM cysbaTa KanbLua K cycneHsuun gobaBnatoT 3 1
KaTuoHuTa B H-chopme. 3aTem 25 cm3 BoAbl U Takxke nepemewnsaT 10 MUH.

PacTBOpy, NONYYeHHOMY TEM WM MHBIM CNOCO60OM, AAlT OTCTOATbLCA A0 NPOCBETNEHUA U PUNLTPYIOT
yepes HeNNOTHbIN UNbLTP.

Mpun HanuuMn B LeMeHTe TPyAHOPacTBOPUMbIX hopM cynbdaTa KanbLuna BO3MOXHO Takxe npeasapu-
TenbHO o6paboTaTb HaBECKY LLleMeHTa 20 CM3 pacTBopa rMapokcuaa Kanus, HarpeTb 40 KUMeHUs, NpoKuns-
TUTb 5 MVH N HEMeA/IEHHO OTUNBLTPOBATh Yepe3 PUAbTP «KpacHas NeHTa».

HepacTBOpUMBbIA OCTATOK NMPOMbIBAOT PacTBOPOM GOPHOI KMUC/MOThbI, a B c/iydae 06paGOTKM HaBecKu
rMapoKCUAOM Kanus — BOAOW. MpoMbIBKY NPOBOAAT TpU-4eTbipe pasa JekaHTaunen B cTakaHe U YeTblipe-NATb
pas3 Ha chunbTpe.

Yepe3 KOSIOHKY C KaTUOHUTOM NponyckalT NOpuUusMK NosilydeHHblli pacTBop. 3at0aT cobupatoT B noga-
CTaB/IEHHYIO K OTBOAHOW TPyGKe KOHMYecKyk Kosby BMecTuMocTbio 250— 500 cm3. CKOpOCTb ero BbIxoga
AO0/MKHA 6bITb OKOMO 4 CM3/MUH.

Mocne aToro KATMOHUT NPOMbIBAIOT BOAOW A0 MCHE3HOBEHWUS KMUCMOW peakuun no HANKaTopy meTuso-
BOMY OpaHxeBOoMy. [Tony4eHHbIli Noce KaTMOHHOTo 06MeHa 3/1t0aT C MPOMbIBHLIMU BOgamMu TUTPYIOT pacTBoO-
poM rugpokcuga HaTpus Mo MHAMKATOPY MeTU/I0BOMY OpaHXeBOMY.

MpumeyvyaHne — PereHepaynto KOJIOHKM Npu 06paboTke HABECKN TMAPOKCUAOM Kanua NpoBOAAT NOCe Kax-
070 onpegenexus.

14.3.5 O6paboTka pe3ynbLTaToB
MaccoByto gosito okcnga cepbl X803, %. BbIUMCAAIOT N0 popmyse
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\% T%o 100

*S0, *-e - (39)

rae V— o6bem 0.1 M pacTBopa rmapokcuaa Hatpus, noweawmvii Ha TUTpOBaHMe 3naTa, cM3;
T — macca HaBeCku npob6bl, T.

15 OnpepeneHne OKCUAo0B Kaulnd N HaTpuUA

15.1 CTaHAapTHOe cpefHeKBajpaTUYeCcKoe OTK/IOHEHMEe MOBTOPSIEMOCTU U pacxoXAeHue mexay pe-
3ynbTaTtamMmy napansesibHblX ONpeAeneHnii He [0/KHbI MPeBblWaTbh 3HAYEHW I COOTBETCTBEHHO O, U I, yKa3aH-
HbIX B Ta6MLax 10 U 11.

Ta6nuuya 10 B npoueHTax
MaccoBas gons okcuga Hatpus r
[o 1.0 Bxaou. +0.04 0.06
Cs. 1.0405.0 » +0.10 0.15
» 5,0 » 150 » +0.30 0.45
Ta6bnuuya 1 B npoueHTax
MaccoBas fons okenga kanus r
Ao 1,0 BkwouY. +0.06 0.08
Cs. 1.0g0 5.0 » +0.15 0.20
» 5.0 u 15.0 » +0.35 0.50

15.2 TMnamMOHHO-POTOMOTPUYECKUI MeTon

15.2.1 CywHOCTb MeTOoAa
MeTop ocHoBaH Ha POTOMETPUYECKOM U3MEPEHUN NHTEHCUBHOCTU N3NYyYEeHUA Pe30HAHCHbIX IMHUIA ane-
MEHTOB. NOHU3NPYIOLWNXCA B NJ1aMEHN CMecu ra3—Bo34yX Npuv BBEAEHUN B HETO aHa/IM3NPYEeMbIX PacTBOPOB.

MpumevaHwnsa

1 MpucyTcTBME B pacTBOPE OKCUAO0B a/lloMUHUSA, Xene3a U MarHna He BAUAET Ha onpejenexune.

2 ina ycTpaHeHWs Mewawwero BAMAHUA KalbLWa NPUMEHSAIOT ONTUYECKY0 KOMMeHcauuio 3Tux nomex. Mpu oT-
CYTCTBUM B Npn6ope ONTMYECKO KoMNeHcaLuuu NPpoBOASAT NepeBoj KanblUus B TpyAHONETYy4Yee U Manoguccouunpyemoe
coefuHeHVe, BBOASA B aHanM3npyemblii pactesop ocdatsl, nnm (4na npubopos, paboTalwmnx Ha aLueTuneHe) yuntoiBatoT
1 KOMMEHCUPYIOT 3TO BMSAHUE, UCNOJb3Ys PACTBOP X/IOPUCTOrO Kanbuus. Heo6xoAnMoe Ana KOMNeHcaunn Konn4ecTso
pacTBopa X/IOpUCTOro KafibLus ycTaHaB/MBaloT NpU UCNONb30BAHUN CTaHAAPTHOTO o6pasla ¢ aTTecCToOBaHHON MaccoBoii
fonei Weno4YHbIXx OKCMAOB 1N COAEpXaHueM okcuaa kanbLums, 6113Koro K aHannsupyemomy obpasty.

15.2.2 AnnapaTtypa " peakTuBbl

Becbl nabopaTopHble 06lero HasHavyeHus no 4.3.

CyWwunNbHbIR Wwkadg.

doTOMETP NNaMeHHbIN, paboTalouwmnii Ha NnponaH-6yTaHe UK aueTuneHe.

Kncnota dptopuctoBogopogHasa no FOCT 10484.

Kncnota cepHas no TOCT 4204.

Kncnota consiHaa no NOCT 3118 n pacteop 1:3.

AmmoHUA dpTtopug no FOCT 4518.

AMMOHMIA hOCHOPHOKNCIbIA OfHO3aMeLeHHbIW no FTOCT 3771.

Kanbunii xnopuctblii no FTOCT 450. pacTBOp MaccoBOW KOHLUeHTpauuei 2 r/cm3.

Kanuit xnopuctblii no FTOCT 4234, npoKasieHHbI A0 NOCTOSIHHOW Macchl Npu TemnepaTtype ot 500 CC go
600 BC. UM cTaH[apT-TUTP.

Hatpwuii xnopucTblii no FTOCT 4233, npokasneHHbl 40 MOCTOSAHHOW Maccbl Npyn TemnepaTtype ot 400 °C
no 500 “C, nnu ctaHgapT-TuTp.

AMMOHMI a30THOKMUCALIA No TOCT 22867.

JINTUIA yrneknucnblil No AeicTByOWEMY Ha TEPPUTOPUU FOCyAapCcTBa HOPMATUBHOMY [AOKYMEHTY1> Bbl-
CyleHHbIli Npn TemnepaTtype oT 150 “"C go 170 °C.

11 B Poccuiickoit depepaunn aeiicteyet TY 6-09-3728— 83 o/IuTnii kap6oHaT (MUTUI YyTNEKUCbIIA)».
41



rOCT 5382—2019

JInTnsa metabopart 2-BOAHbINV MO AeliCTBYIOLWEMY Ha TEPPUTOPUN rocygapcTsa HOPMaTUBHOMY AOKYMEHTY 1%,

Kncnota 6opHas no FOCT 9656.

Cmecb AN cniaB/fieHUs: CMeWwmnBalT AeBATb YacTeli meTabopaTa NMTUSA C OAHONM YacTbio Yr1€KMCN0ro
NNTUA N BbICYLUMBAIOT B CYLINIBHOM WKady npu Temnepatype oT 150 °C go 200 °C B TeyeHue 1 4. 3aTem pac-
TupatoT B hapchopoBOii CTynke 1 CMeWNBaOT C OAHOW YaCTblo OKUCNTENS — aMMOHUSA a3oTHOKMcnoro. Mpu
oTCyTCTBMM MeTabopaTta MTUA NPUMEHSOT CMeCb, MPUTOTOBJ/IEHHYIO U3 YeTbipex YacTeln NMTUSA YINeKNCNoro n
WwecTn yacTeil BOPHOI KMCMOTbI, KOTOPYHO CyllaT B TedeHue 3 4 npu Temnepatype ot 160 °C go 200 °C. go6as-
NAA nocne BbICYLWNBaHNA OAHY YacTb @a30THOKUC/I0TO aMMOHUA. CMeCb XpaHAT B MONM3TU/IEHOBO nocyae.

15.2.3 TMMoAarotoBKa K aHannsy

15.2.3.1 MpuroToBJieHne cTaHapTHOrO pacTteopa

CTaHaapTHbIN pacTBOp rOTOBAT U3 CTaHAapT-TUTPa UAN KPUCTaN/TMYECKNX XTOPUCTOrO Kannsa u HaTpus.

Mpun ncnonb3oBaHUM CTaHJAAPT-TUTPA FOTOBAT UCXOAHbIE BOAHblE PACTBOPbI X/IOPUCTOrO Kasina 1 HaTpus
MO/IApHOI KOHUEeHTpauueli BewecTBa-akemBaneHTa 0,1 monbe/gm3 (0.1 N). lanee B MepHyto K016y BMeCTUMO-
CTblo 1 AM3 OTO6MpalOT coOTBEeTCTBEHHO 80.7 cM3 pacTBopa X/I0pUCTOro HaTpus n 53,1 cm3 pacTBopa X/10pu-
CTOro Kanus, 40BOAAT [0 MeTKM BOAONM U NepeMeLllnBatoT.

Mpn Ncnonb3oBaHUU KPUCTAIIMYECKUX XJTOPUCTOro Hatpusa u Kanua 0,4713 1 X/1I0PUCTOro Hatpusa U
0,3959 r Xx10pUCTOro Kanusa pacTBOPSAIOT B BOAE, KOJIMYECTBEHHO NEPEHOCAT B MEPHYIO KO16Y BMECTUMOCTbIO
1 AM3, fonuBaloT A0 MeTK/ BOAON 1 NepemellnBatoT.

B o6oux cnydasax maccoBasi KOHUEHTpauusa OoKcuga Kanvus U OKCcuga HaTpus B cTaHAapTHOM pacTsBope
cooTBeTcTBYeT 0,25 mr/cm3.

15.2.3.2 MpuroToB/ieHNEe rpajynpoBOYHbIX PacTBOPOB

B ceMb MepHbIX KON16 BMECTUMOCTbLIO 250 CM3 OTMepMBalOT a/IMKBOTHbIE YacTu CTaHAapPTHOroO pacTeBopa,
06beM KOTOpPbIX YKa3aH B Tabnuue 12.

Tab6bnuya 12

ANMKBOTHas YacTb KoHLieHTpauws nosmy4aemoro AMKBOTHas YacTb KoHueHTpauus nosmy4aemoro
CTaHJapTHOTO pacTBopa. rpafyvpoBOYHOIO pacTeopa. CTaH[apTHOro pacTeopa. rpaflyvpOBOYHOIO PacTeopa,
cm3 mr/gm3 cm3 mr/gm3
100 100 10 10

80 80
40 40 4
20 20

FpafynpoBOYHble pacTBOPbl KOHUeHTpauueir 1 Mr/gm3 n 2 Mr/am3 rotoBsiT, oT6Mpas B fBE MePHble KO/-
6bl BMECTUMOCTbIO 1 M3 COOTBETCTBEHHO 12,5 cM3 1 25 cM3 pacTBopa KOHUeHTpauyueli 80 mr/igm3.

B 3aBUCMMOCTM OT cnocoba pas/sioxXeHUss HABECKU aHannm3npyemoii npobbl B KaXAblii rpafyvpoBOYHbIl
pacTBOp f06aBNAOT:

- M0 2 CM3 CO/ISHOW KMCNOTbl NPY Pa3/IOKEHUN HaBECKN N/1aBUKOBOW U CepHOI kncnotamu no 15.2.4.1,

-1 rcmecu AnsA cnnaesieHnss n 50 cM3 pacTBopa COJISHOW KMCMOThbl NPY pa3fioxXeHUn HaBecku crnnasie-
Huem no 15.2.4.2.

15.2.4 TlNpoBejeHne aHanusa

15.2.4.1 Pa3noxeHune npobbl CMECbIO CEPHOIi 1 NNaBUKOBO KMUCNOT

HaBecky npo6bl maccoit 0.5 r cmaunBalroT B N1aTUHOBOM TUT/1€ UK YallKe HeCKO/IbKMMN Kannsimu BOAbl,
npn6aBAsIOT OKOMI0 10 Kanesb CEePHOW KUCAOTbl. 10— 12 CM3 N/IaBMKOBOW KUCNOTbI (NPU OTCYTCTBUM NiaBU-
KOBOW KMCNOTbl MOXHO 6patb 0,3 1 doTtopnaga ammoHmns). OCTOPOXHO NMepeMeLlinBas coaepXumoe TUIsS nm
YalwkKy N1aTUHOBbIM WWNaTtenemM, NepeHoCAT TUTresib UK YallKy Ha HepacKa/leHHY0 necyaHyto 6aHto 1 OTTOHAIOT
dTOpPUL KPEMHUA N N3ObLITOK (DTOPUCTOrO BOAOPOAA A0 NOSABNEHUA 6enbiX /1apoB CEPHOro aHrmapuaa, 3atem
nepeHoCAT TUresb UK YalKy Ha 60siee ropsyee MecTo U HarpeBaloT A0 MpeKpalleHUn BblAeNeHNss CepHOro
aHrmapuga. K cyxomy ocTtaTtky f06aBnstoT 2 CM3 CO/IAHOW KMCMOThl 1 TuaTesibHO o6pabaTbiBalOT ropsyein Bo-
[0V B TUTNe UNu Yalke, pa3gaBanBas WnatesieM BCe KOMOUYKM. PacTBop uNbTPyrOT Yepes NI0THbIN hunbTp B
MepHY0 K016y BMecTumMocTbto 500 cm3, MpoMblBas ropsiveli BOAOM OCTaToOK B Yallke 1 Ha dounbTpe 10— 12 pas.

NMpumeyaHue — TpyoOTCYTCTBUM Y NaMEHHOTO (hoTOMETPa ONTUYECKOW KOMNEeHcauun noMex oT N3nyyeHus
KanbUus npu nNpuMeHeHUn nponaH-6yTaHOBOro naameHu B KO6Gbl C rpagyvupoBOYHbIMK pacTBopamu go6asnswoT 0,5 1
con ofjHO3aMeL eHHOro (hoCOPHOKNCIOTO aMMOHNS.

11 B Poccuiickoit @epepaunu geiicteyet TY 6-09-4756-79 «JlnTuii metabopat 2-BOAHbIA (MUTUIA GOPHOKNCbINA) YNCTbIA».
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PacTBOpbl oxnaxaalwT, 4O/INBAIOT A0 MeTKM BOAON, TwaTe/IbHO NepemMellnBatoT.

15.2.4.2 Pa3noxeHune npoo6bl WesI0YHbIM CNaB/IeHNEM

HaBecky npo6bl maccoli 0.5 r nomewaloT B N/1aTUHOBBIN TUrenb, TwaTe/lbHO NepemMelwnBaloT ¢ 1 F cme-
cu ANns cnfaBneHUsa 1 cnaaBnsalT B MydenbHOW neun npm TemnepaTtype ot 900 °C go 950 °C B TeueHwue
5— 7 mMuH. NnaB oxnaxgalT n pacTBopsatoT B 50 cM3 pacTBOpa COMAHOW KUCMOTbl C UCMO/Ib30BAHNEM MarHuT-
HOW MelWwanku ¢ NnoforpeBomMm B TeyeHne 20—25 MUH.

PacTBOp NepeHOCAT KOJINYECTBEHHO B MEPHYIO KOGy BMecTuMoCTbio 500 cm3, fo6aBnSAOT Npu HeO6X0-
AUMOCTU (CM. npuMeyaHue K 15.2.4.1) 0.5 r conin ogHO3amMeLl,eHHOro OCHOPHOKNC/IOTO aMMOHNSA, oxnaxaa-
10T 4O KOMHAaTHO TemnepaTtypbl, AO/IMBAIOT A0 MeTKMU BOAOW M NnepemellnBatoT.

15.2.4.3 ®oTOoMeTpupoBaHMe pacTBoOpoB

B cTakaHbl BMECTMMOCTbIO 25— 50 CM3 OT/IMBAlOT rpafyMpoBOYHble PACTBOPbI U aHann3npyemMblii pacTBop
(monyyeHHsbIi no 15.2.4.1 wnn 15.2.4.2) n NnpoBoAsAT nx hoToMeTpMpoBaHNe B COOTBETCTBUM C UHCTPYKLMeEd,
npunaraemom K npubopy, n3amMepsas NHTEHCUBHOCTb U3/TYHYEHUSA IMHUW HATPUS NPU ANVHE BOAHbI 590 HM 1 NnHUN
Kanusa npun 770 HM, NCMONb3YA UHTePdEPEHLMOHHbIE (UILTPLI. BCe namepeHns NosBTOPsAIOT He MeHee ABYX pas.

Mo nony4veHHbIM pe3ysibTaTaM M3MepPeHW CTPOAT rpajyvpoBOYHble rpaddnkn B KoopAuHaTax «UHTEH-
CMBHOCTb MU3/1y4YeHUs HaTpua (Kasinsa) — KOHLUEeHTpauusa asieMeHTa B rpajyMpoBOYHbIX pacTBopax B MUAAN-
rpammax Ha Kybuuyeckuii geymeTp», Mo KOTOPbIM ONpeaensatoT KOHLEHTPaL Mo 3/1IEMEHTOB B aHaIM3npyeMom
pacTBope, hoTOMETpUpOBaHMEe KOTOPOro OCYLLEeCTB/IAIOT O4HOBPEMEHHO C rpaJyMpoBOYHbIMY pacTBoOpamu.

[pagynpoBOYHble rpathukn CTPOAT ANA KaXAOW cepun onpeneneHunin.

15.2.4.4 NpoBefeHne aHannsa nNpu onpepesieHN BOLOPACTBOPUMbBIX Kallusl U HATPUA

HaBecKky npo6bl maccoii 1.0 r nomewialoT B cTakaH BMeCTUMOCTbio 150— 200 cm3, npu HenpepbiBHOM
nomewmnBaHum BnmBaT 100 cm3 ropsadeit (80 °C — 90 °C) Bogbl 1 NepeMeLllBalOT HA MarHUTHOW Mellasnke c
nogorpesom B TedyeHne 15 MUH. 3aTeM pacTBOp PUNLTPYIOT B MEPHYIO KOI6Y BMeCTUMOCTbIO 250 cM3, ocafok
Ha hunbTpe NpomMbiBatoT 50 CM3 X0N10AHON BOAbI, K PUAbTpaTy 406aB/IAOT 6 CM3 pacTBOpa COMNAHOW KMCAOThbI U
npun Heo6xoAaMmocTn (CM. NnpumMedaHne kK 15.2.4.1) 0.5 r ogHo3ameleHHOro 9ocOPHOKNCIOrO0 aMMOHMUA. Pac-
TBOP B Kosi6e pa36aB/iaoT BOAONM A0 METKM 1 NepemMellBaloT. DOTOMeTPUpoBaHMe oCyLecTBASOT no 15.2.4.3.

15.2.5 O6paboTka pe3ynbTaToB

MaccoByto A0/10 okcupa HaTpusa (Kanusa) Xmazo (K20 r Yo- BbIYNCAAT no doopmyne

_ c Y 100
NajO(KjoJ m .1000 1000’ «

rae C — KOHUeHTpauusa onpeaensseMoro afiemeHTa, HaliileHHas no rpaduky, mrigm3;
V — o6wunii 06bem aHanM3npyemoro pacteopa, cm3;
T — macca HaBecku npobbl, T.

16 OnpepeneHve cBOGOAHOrO oKcuaa KanbLms

16.1 CTaHAapTHOE cpegHekBajpaTUyeckoe OTK/IOHEHWEe MOBTOPSEMOCTU U pacXOXAeHue Mexnay pe-
3ynbTatamMmu napassiefnbHbiX onpeAesneHnin He J0/DKHbI NpeBblWaTb 3HaYeHU i COOTBETCTBEHHO O, W I, yKa3aH-
HbIX B Tabnuuye 13.

Ta6nuya 13 B npoueHTax
MaccoBas gons cB0604HOI0 OKCuaa KanbLms /
fo 1.0 Bxnwou. +0.04 0.06
Cs. 1.0 pgo 2.0 » +0.07 0.10
B 2.0 » 100 B +0.30 0.40
» 10.0 » 25.0 B +0.45 0.60

16.2 OTW/EeHOBO-IMLOPaTHbLIN MeTon,

16.2.1 CywHocTb MeTOAa

MeToa OCHOBaH Ha aKCTparMpoBaHUn cBOOGOAHOro okCcuAaa KanbLua U3 caoxepacTepToro nopolka aHa-
nu3npyemoli Npo6bl 3TAHON-TNTNLEPUHOBBIM UAN 3TAHON-3TU/IEHT/INKONIEBLIM PacTBOPOM (fanee — pacTBO-
puTenb) C NnocneAylWUM TUTpOBaHeM 06pa3oBaBLUErocs ravuepara Uan aTUAEeHIIMKONATa Kanbumsa 6e3Bo-
OHbIM 3TAHO/I0BbIM PacTBOPOM GEH30HOM KMCOTbl B NPUCYTCTBUM MHAMKaTOpa ddeHondTanenHa.
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16.2.2 AnnapaTtypa n peakTuBbl

Becbl nabopaTtopHble 06Lero HasHayeHus no 4.3.

Meub MydenbHas.

CywunnbHbI/ wkad.

XonoannbHuk finbuxa.

XonoannbHUK 06paTHbIN.

CnupTtomeTp.

Okcup kanbums no rOCT 8677.

Yrnekucnblii kanbunii no FOCT 4530.

CBeXe0bOX KEHHbIN OKCUA KanbLWA: OKCUA KanbUUA WAWM YIAEKUCbIR KanbUWili NpokannsBalT B My-
henbHOI Neun He MeHee 4 4 nNpu TemnepaTtype He meHee 950 °C; 060XXKEHHbI NPOAYKT oxnaxpaalT B 3KC-
nkatope n HemeA/IeHHO UCNO/b3YIOT AN 06e3BOXMBaHUA cnupTa no 16.2.3.1.

CnupT 3TUNOBbIN PeKTUPUKOBAHHbIN TexHnyecknii no FOCT 18300.

HaTtpusa rugpokcmugno FOCT 4328, cnupToBoOli pacTBOP MONAPHOI KOHUeHTpayuei 0.1 monb/am3 (0.1 M).

FnuuepuH no FOCT 6259 nnun saTunedrnnkone no FOCT 10164.

BeH3oiHasa kucnota no NOCT 10521. cnupToOBOI pacTBOpP MOMASPHOW KOHUueHTpauueii 0.1 monb/gm3
(0.1 M): 12,3 r 06e3BOXEHHOW 6eH30MHOI KMCNOTbl pacTBOPAT B 1 AM3 aGCOMIOTHOIO 3TU/IOBOrO CNUPTA,
NPUroToB/IEHHOrO No 16.2.3.1.

Bapwuii xnopuctbelii no FOCT 4108.

deHoNPTaNENH, NHANKATOP.

Tpy6ka xnopkanbunesas.

M3BecTb HaTPOHHaA.

CTekNsAHHble BYCUHKUN: CTeK/10 B hopMe 6YCUHOK UM OTMbITbIN 1 3aTeM NpoKasieHHblli KBapLeBbllii Necok.

16.2.3 NoarotoBKa K aHannay

16.2.3.1 O6e3BOXMBaHNe peareHTOB

AGCONIOTHBIN CNMPT rOTOBAT CeAyloWmM 06pa3oM. B KpyriiofoHHYO k0n6y BMeCTUMOCTbI0 2— 3 M3 Ha-
CbINatoT A0 MOSIOBUHbI CBEXEOOOXKEHHbIN OKCM/A KanbLMsa 1 HanBaloT Ha 2/3 o6bemMa Ko16bl 3TUNOBbIN CANPT.

CnupT HacTauBaloT HafJ OKCUAOM KalbLUus B TeyeHne 2-3 CcyT, Npu 3TOM KO16y N/IOTHO 3aKpbiBaloT pe3u-
HOBOW NPo6Koi ¢ Xx/1IopKanbLMeBoi TPy6KoW. Mo ncTeveHn 3TOro BpeMeHu Konby coefuMHSIOT repMeTUyHO € 06-
paTHbIM XOMI0A4UBHUKOM, CTaBAT Ha KUMALLYIO0 BOASHYIO GaHIO U KUNATAT coAepXunmoe B TeyeHne 5—6 4. Boas-
Hyto 6aHI0O HarpeBalOT Ha 3/1IeKTPOMNIMTKE C 3aKPbITON cnnpanbio BO ndbexaHne BOCN/IaMeHeHNa NapoB cnupTa.

Mo OKOHYaHMW KUMAYEHUSI CHUMAIOT 06paTHbLIN X0N0AUNBHUK N 3aKpblBalOT KONI6Y pe3nHOBO NPOGKOWA,
B LleHTpasibHOe OTBepCTMe KOTOPOli BCTaB/IAKOT U30rHYTYI0 TPY6Ky. MpucoegnHAIOT KONBbyY K XONoANNbHUKY J1n-
6uxa. Ha BbIXofe KOTOPOro AOo/KeH OblTb a/loHX. COeANHEHHbI C CyxOoli KON6O BMeCTMMOCTbIO 1 AM3 Yepe3
pe3nHOBYIO NPOBKY C ABYMs OTBepCcTusaMuU. Bo BTOpoe oTBepcTUe BCTaBJ/IAOT X/10pKasibLuneByto Tpyoky. Bce
COoeMHEeHNSA A0/MKHbI BbITb CTPOro repMeTUYHbIMWN BO n3bexaHne notepb cnupTa B aTMocdepy.

MepBbiMn 15—20 cM3 NeperHaHHOro crnupTa OMnosIacCKMBAalOT MPUEMHUK; MOCMEAHIO MNOPLUMI0O OTroHa
(0K0Js10 20 CM3) HE NPUMEHSIOT A1 NPUTOTOBJIEHNSA TUTPOBAHHbLIX PACTBOPOB.

MonyyeHHbI 6€3BOAHBIN CAUPT oxNaxaalT A0 TemnepaTypbl 20 X 1 NpoBepPSOT ero KOHUeHTpaLunto
cnuptomeTpom no FOCT 3639. Ecnn gong cnuprta okaxetca meHee 99.8 %. TO ero BTOPMYHO HacTauBalroT Haj,
HOBOW Nopuuneii CBeXeobOXKEHHOTo OKCuAaa KasibLMa U OTTOHSIOT.

Mony4yeHHbIi 6€3BOAHbIN CANPT XPaHAT B repMeTUYHO 3aKpbITbIX BYTbINAX.

Be3BOAHbIN MMNLEPUH FTOTOBAT creAylowWwmnm o6pa3omM: B )XapOCTOMKUIA cTakaH BMecTMMocTbio 300 cm3
HanuealoT 250— 300 cM3 rnuuepunHa n HarpesarT B TedeHue 3 4 npu Temnepartype oT 160 X pgo 170 X . Tem-
nepaTtypy npoBepAlT TEPMOMETPOM, OMYLWEHHbIM B MINLEPUH.

O6e3BOXEHHbIV N OXTAXAEHHbIV TMULEPUH NepennBatT B CyXyH KO/16y BMecTUMOCTbio 250— 300 cm3 n
repmMeTUYHO 3aKpblBalOT Pe3nHOBOM MPOGKOIA.

Be3BoAHyl0 6EH30liHYI0 KMCMOTY MoslyyaloT BbICylWMBaAHMEM [0 MOCTOSAHHOM MacCbl B TeyeHue 1 cyT B
3KCcuKaTope Hag CepHOM KUCNOTOMN.

Be3BoAHbIli XN10PUCTbI 6Gapuii rOTOBAT BbIiCylUMBaHWEM B CYLIW/IbHOM LWiKady npu Temnepatype 130 X .

16.2.3.2 MNpurotoBseHne pacTBopuTene

OTaHON-TNNLEPUHOBLIA pacTBOpUTEsb TOTOBAT criegylowmmMm obpasom: B 200 cm3 6e3BoOAHOrO rauvue-
pvHa. HarpeTtoro B KOHWYeckoWh konbe pgo Temnepatypbl 100 X — 125 X . pactBopsatoT 15 r 6e3BOAHOro
xnopuctoro 6apusa. PacTBop oxnaxgalT n npubasnsawT 1 am3 6e3BogHoro cnupTa 1 0,1 r nHaukatopa de-
HondTanenHa. MonyyeHHblli pacTBOPUTE b HENTpanu3yoT, Nnpnbasnisas kanaamm 0.1 M cnmpToBble pacTBOPbI
rmgpokcuaa HaTpus n 6eH30MHON KUCIOTbl, f06MBasCbL 6/1e4HO-PO30BOI OKpacKu.
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OTUNEHTNNKONEBbI pacTBOPUTE/Ib FOTOBAT, MPYMEHSAS BMeCTO 6e3BOAHOrO rnueprnHa 6e3BoAHbIN 3TH-
NeHTINKONb.

16.2.3.3 YctaHoBka TuTpa 0.1 M pacTBopa 6€H30/HOI KACAOTbI MO OKCUAY KanbLuus

HaBecky okcuga KasbLus Uam yrinekucsoro Kanbumnsa maccoi 0,2 r npokasiMBatoT 4,0 NOCTOSIHHOW Macchbl
B TeyeHne 2—3 4 npu TemnepaTtype oT 950 °C go 1000 rC B niatTMHOBOM Turse. MoNyyYeHHbIA oKcupg pac-
TUpalT 1 BHOBb NpokannBaloT He meHee 30 MWH NpuY TOW Xe TemnepaType, 3aTeM OxJaxAaloT B aKcukaTope
Haj, HaTPOHHOW M3BECTbIO.

B Tpu cyxue KPYyrnofoHHble UM KOHMW4Yeckue konbbl BMECTUMOCTbIO 150 cM3 nomelaloT CTeKAsAHHbIe
6ycuHkKn, HanmeatlT 30—40 cm3 pacTBOpUTENS, ObICTPO BHOCAT B3BELUEHHYIO B 3aKpbITOM OHOKCe HaBecKy
CBEXenpuroToB/IeHHOro okcuaa kKanbumsa maccoli 0,03— 0.04 r, aHeprnyHo B36anTbiBaOT U repMeTUYHO Npu-
COeAMHAT K 06paTHOMY XOIOAU/TbHUKY.

PacTBOp HarpeBaloT A0 KMMEHUS Ha necyaHoli 6aHe M KUNATAT A0 NOSAB/AEHUS WHTEHCUBHOW PO30BOIA
OoKpacku pacTeBopa. 3atem kosiby OTCOeANHAOT OT XON0ANIbHUKA N TOTHAC e TUTPYIOT ee cogepxumoe 0.1 M
pacTBOPOM 6€H301HOM KACNOTbl A0 MCYE3HOBEHUA OKpackun. CHoBa NpucoeanHSAIOT Kosiby K 06paTHOMY XO10-
AVNBHUKY U KUMNATAT pacTBop. KunsiyeHne n TUTpoBaHue 4vepedytloT A0 OTCYTCTBUSA OKpPacku Mpu nocnepyto-
wem kKnnsayeHnu B teyeHne 20— 30 MUH.

Tutp 0,1 M pacTBOopa 6eH30MHOI KACNOTbI N0 okcuay kanbuusa FCaol, r/cm3, BblUMCAAKOT No hopmyne

‘cao (41)

raoe T — Macca HaBeCKu oKcupaa Kanbuus, n
V — o6bem 0,1 M pacTtBopa 6eH30liHOI KMCNOThbI, NoweAwmnii Ha TuTpoBaHue, cm3.

3a 3HayeHue TUTpa NPUHMUMAIOT cpegHee apudmMeTnyeckoe He MeHee Tpex TUTPOBaHUNA.

16.2.4 MNpoBegeHne aHanmnsa

B 3aBucumocTu OT npepnosiaraemoli MaccoBOW [0/ CBOGOAHOrO OoKcuAa KanbLuUs HaBECKy CBexe-
pacTepToii Npo6bl maccoli 0.1—0.5 r nomeL,al0T B KOHUYECKYIO UAN KPYTOA4OHHYO KON6GYy BMECTUMOCTbIO
150 cm3 n npubaBnatoT 30—40 cm3 pacTBopuTens. Cogepxnmoe KoN6bl B36anTbiBaloT. Konby npucoeanHSaOT
K06paTHOMY XO0N0ANABHUKY Y KUNATAT 20— 30 MUH Ha NnecyaHoW 6aHe. MNpu NOAB/EHNN PO30BOI OKpacku pac-
TBOpa KON6Yy OTCOeAUHAIOT OT XO/1I04U/IbHMUKA U TOTYAC Xe TUTPYIOT ropsunii pactsop 0.1 M pacTBopom 6eH-
301liHOl KncnoTbl. KunayeHve n TuTpoBaHue yepeayoT A0 OTCYTCTBUSA OKPacku Npu nocneaylowem KAnayeHum
B TeyeHne 20— 30 MUH. nocsie Yero TUTpOBaHME CHYMUTAKT 3aKOHYEHHbIM.

MpumeyvaHusa

1 MNpu maccoBoli fone cBO60AHOIO okcraa kanbumsa MeHee 0.1 % HaBecky yBenuumsatoT o 1.0 T.
2 Mpo6bl AN onpegeneHnst CBOH60AHOrO OKCUAA KaslbLs XPaHAT B 3anapaddUHNPOBaHHbIX EMKOCTSX.

16.2.5 O6paboTka pe3ynbTaTtoB
MaccoByto f0/1t0 CBO60AHOIO okCcnaa Kanbumsa *cao B %. BbIYUCAAIOT No popmyne
V recao 100

T

cao B (42)

roe V— o6bem 0,1 M pactBopa 6€H30MHON KMCNOTbI, NOWeALWNA HA TUTPOBaHME aHaIM3NPyeMoro pacTeopa, cm3;
T — Macca HaBeCcKWu npobsbl, T.

17 OnpepgeneHve okcupa mapradHua (1)

17.1 CTaHfgapTHOe cpefHekBajpaTuyeckoe OTK/IOHEHWEe NMOBTOPSAEMOCTU U pacxoxpeHune Mexay pe-
3ynbTatamu napassenbHbiX onpeesieHn He A0/DKHbI MpeBbilaTb 3HaYeHU i COOTBETCTBEHHO &, W T, yKa3aH-
HbIX B Tabnuue 14.

Tab6nuuya 14 B npoueHTax
MaccoBasi fons okcupa mapraHua « r
Ao 0.5 Bxnwu. +0.04 0.05
CB.0.580 1.0 » +0.05 0.07
» 1.0 * 2.0 » +0.10 0.15
» 2.0 » 5.0 » +0,20 0.30
» 5.0 » 20.0 » +0.60 0.85
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17.2 @D OTOKOMOPUMETPUYECKU NepMaHraHaTHbIi MeTon

17.2.1 CywHOCTb MeTOoAa

MeTon OCHOBaH Ha OKMC/NIEHUM MOHOB ABYXBa/IEHTHOIO MapraHua B a30THOKUC/ON cpefe HafCepHOKMC-
NbIM aMMOHVEM A0 (PNONETOBO-PO30BbLIX NepMaHraHaT-noHOB B MPUCYTCTBMN MOHOB cepebpa.

17.2.2 AnnapaTypa n peakTusbl

Becbl nabopaTopHble 06LW,ero Ha3HayeHus no 4.3.

POTO3/IEKTPOKOSIOPUMETP KOHLEHTPALMOHHbIA.

Cmecb ansa cnnasrieHnsa no 9.4.2.

Bopgopopa nepokcug no NOCT 10929 n pacteop 1:10.

Kucnota a3oTHasi no FOCT 4461 n pacTBopbl 1:4 n MONAPHOW KOHUeHTpaunen 1 monb/gms (1 M).

Kncnota optodoccopHan no NOCT 6552.

Cepeb6po aszoTHokncsioe no FOCT 1277. pacTBOpP MaccoBoOli KOHUeHTpauuen 2 r/igm3.

Kanuin mapraHuoBokucabii no FTOCT 20490. cTaHfapT-TUTP — PacTBOpP MOJISPHOW KOHUEHTpauuein Be-
wecTtBa-akBuBaneHta 0,1 monb/gm3 (0,1 N).

AMMOHUI HagcepHOKUCbIA (Nepcynbdart) no FOCT 20478.

KncnoTta ackopbuHoBas nuuesas.

17.2.3 MoaroToBKa K aHanunsy

17.2.3.1 MNpuroTtossieHNe CTaHAapPTHbIX PacTBOPOB

Ans npuroTtoB/ieHUs cTaHA4apTHOroO pacTtBopa okcupga MapraHua (pacteopa A) 0.1 N cTtaHgapT-TUTP
MapraHL0BOKUC/IOTO Kasisi KOJIMYECTBEHHO MEPEHOCAT B MEPHYIO KO0y BMECTUMOCTbIO 1 AM3, pa3baBnsatoT
BO/IOI A0 MEeTKMU W TlwaTe/lbHO NepemelunBaloT. MaccoBas KOHLUeHTpauua okcuga mapraHua B pactBope A —
1,419 mr/cm3.

Ansa npurotoBneHna paboyero cTaHAapTHOro pacTBopa okcupga mapraHua (pactBopa b) 14,1 cm3 pac-
TBOpa A pa36aBnsAloT B MEPHOW Kosibe BMeCTMMOCTbIo 200 CM3 40 MeTKM BOAOW U TWaTe/ibHO NepeMellmBatoT.
MaccoBasi KOHUeHTpauua okcnga mapraHua B pactsope b — 0.1 mr/cm3.

17.2.3.2 NMocTpoeHue rpagynpoBOYHOro rpagpuka

B nATb MepHbIX KON6 BMecTUMOCTbio 100 cM3 NpuanBarT cooTBeTCTBEHHO 2.5; 5.0: 7.5: 10,0; 15.0 cm3
pactBopa b. uto cooTBeTcTBYeT 0,25: 0,50; 0.75; 1.00; 1,5 mr okcuga mapraHuya, pasbaBnisaioT 4o MOTKM 1 M
pacTBOPOM a30THOI KUCMOTbI, NepemelnBaoT U DOTOMETPUPYIOT NOJSTyHEeHHble TPagyMpOBOYHbIE PacTBOpbI
OTHOCUTENIbHO ANCTUNNIMPOBAHHOI BOAbI, UCNO/b3YA 3e/eHblli CBETO(PUNLTP C MaKCMMYMOM CBeTONpomnycka-
HUS Npu gNvHe BOJHbI 530 HM 1 KIOBETY C TO/IWMHON nornouwatouiero cioa 10 M.

Mo nony4vyeHHbIM pe3ynbTataM M3MepeHWt ONTUYecKol NAOTHOCTM W M3BECTHOW Macce okcupa map-
raHua B poToMeTpUpyembiXx 06bemMax CTPOAT rpagyupoBOYHbIA rpachuk uam cocTtaBAAOT rpagynpoBOYHOeE
ypaBHeHwMe.

17.2.4 NpoBefeHne aHanusa

HaBecky npo6bl maccoii 0.1— 0.5 r, B 3aBUCMMOCTW OT NpegnosnaraemMoili MaccoBOW 40NN OKcupa map-
raHua. cnnassAlT B TUMNe C 2 T cMecu ANa cniassieHus. MNnas pacteopsAoT B 50 cM3 Harpetoro o temnepa-
Typbl 50 °C — 70 °C pacTBOpa a30THOW KUCMOTbl 1:4 B cTakaHe BMeCTUMOCTbio 150 cm3. Turenb 06MbIBalOT
MUWHUMa/IbHbIM KOJINYECTBOM BO/Abl U MNepeBOAAT PacTBOP KOJ/IMYECTBEHHO B MEPHYIO KO0y BMECTUMOCTbIO
100-250 cm3.

B0o3MOXHO BblgeneHne 6ypbix x/ionbeB okcupa mapraHuya (IV). B atom cnydae cnepgyeT fob6aBuTb K
aHann3MpyemMomy pacTBOpY OAHY-ABe Kanau nepekucu Bogopoga WAN KpUCTannk aCcKoOpGUHOBOW KUCMOTbI.
3aTem Npo3payHbIii pacTBOp A0BOAAT 40 MOTKM BOAONM 1 NepemMelunBsatoT.

B mMepHyto konby BMecTUMOCTbio 100 cmM3 oT6MpaloT aMKBOTHYIO YacTb 06bemom 10—50 cm3 aHanu-
31pyemMoro pacTtBopa, npubasnatoT 5 cM3 opTodpocdopHOli KMCnoTkl, 5 cM3 pacTBopa a30THOKUC/IOro cepe-
6pa. 2—3 r HaACEPHOKMNC/IOrO aMMOHUA U HarpeBaloT Kosby Ha BOAsAHON 6aHe A0 YyCTaHOB/IEHUA MOCTOSIHHOW
MHTEHCMBHOCTN OKpPacku, 3aTemM oxnaxgalT Konbdy, 4OBOAAT A0 MeTKN BOAOWN U hoTOMeTpupytoT no 17.2.3.2.

17.2.5 O6paboTka pe3ynbraTtoB

Maccy okcupga MapraHua (I1) B Munaurpammax HaxofgaT rno rpagyvpoBOYHOMY rpaddvky U BbIYUCAAIOT
VCKOMYIO MacCcOBYO [0/110 3/1eMeHTa no gopmyne (7).

HenocpencTBeHHO MaccoBYH [O0 OKCuAa MapraHua B npobe, BblpaXeHHYI B MpoLueHTax, onpepge-
NAKT N0 rpajgynpoBoYHOMY rpaduky, NOCTPOEHHOMY B KOopAuHatax «OnTuyeckas MAOTHOCTbL — MaccoBas
A0NA 3/71IeMeHTa B MPOLEHTax» UM Haxo4aT No rpafdyMpoBOYHOMY ypaBHeHUto. [pn OTCTynaeHnn oT yc/ioBuii
rpagyvpoBKM TakMx napamMeTpoB Kak Macca HaBeCku, 06bemM a/lMKBOTHOW YacTu Uau pa3BefeHue, pacyeT npo-
BOAAT No popmyne (8).
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17.3 ®OTOKONOPMMETPUYECKNA (hopManbAOKCUMHBIA MeTon,

17.3.1 CywHoOCTb MeTOAa

MeTo ocHOBaH Ha 06pa3oBaHMN MOHOM ABYXBaJleHTHOro MapraHua ¢ oopmasib4OKCMMOM B LLENOYHOW
cpefie okpalleHHOro B KpacHo-6ypblii uBeT chopmanbokcumara TpexBasieHTHOro MapraHua.

Mewatouwee BANAHNE TPEXBA/IEHTHOIO Xesie3a YCTPaHAT BOCCTaHOB/IEHUEM €ro [0 [ABYXBa/IeHTHOro
cocTtofHnA. OcTa/ibHble MPUCYTCTBYOLUIME TMAPaTbl OKCUAOB MackUpyoT TPU3ITaHONaMUHOM 1 (PTOPUAOM Ha-
TpusA. NpucyTcTBME X1I0PUAOB HE MellaeT, YTO No3BOJIAeT onpeAenMTb MaccoByto A0/1t0 okcuaa mapraHua (I1)
13 CONIAHOKNC/IOTO pacTBopa, NPUroToBsIeHHOro no 9.4.4.

17.3.2 AnnapaTtypa n peakTuBbl

Becbl nabopaTopHble 06Wero HazHa4yeHns no 4.3.

DOTO3/1EKTPOKONTOPUMOTP KOHLEHTPALNOHHbIN.

Kncnota consaHasa no FOCT 3118 n pacteop 1:3.

AmMMunak BogHbI no FOCT 3760:100 cm3 amMuaka pasbaBnsatoT Bogon Ao 250 cm3.

KucnoTta ackopbuHoBas.

HaTpwuii cepHucTokncnblii 6e3BoaHbIi no FTOCT 195, pacTBOP MOIIPHOW KOHUeHTpaunen 1 monb/am3.

fmapokcunnamunHa rugpoxsopug no NOCT 5456.

Hatpwuii ¢oTopucTblii no TOCT 4463.

TpuaTtaHosiaMmuH rno 10.2.2.

dopmMannH TexHuvecknii no FOCT 1625.

dopmManbAoKCMM. pacTBOP MaccoBOW KoHUeHTpauuen 20 r/gm3: pacTBOpPAOT 4 T rMApoKcuIaMuHa ru-
pgpoxnopuga n 5 cm3 dpopmanuHa B 250 cm3 BoAbl.

Mackupytowmin peareHT (MP): pacTBopstoT 5 1 pTtopmucToro Hatpus n 10 cm3 TpuataHonammHa B 300 cm3
BOAbl, pacTBOp MUALTPYIOT 1 pa3baBnaloT BOAOW A0 1 AM3.

Kanuii mapraHuyoBokucnbii no FOCT 20490. ctaHA4apT-TUTP — pacTBOP MOJISAPHONM KOHUeHTpauuen se-
wectBa-akBuBaneHta 0.1 monb/am3 (0.1 N).

17.3.3 MoarotoBKa K aHanun3sy

17.3.3.1 NpuroTtoB/ieHNe CTaHAaPTHbLIX PacTBOPOB

CTaHpapTHbIA pacTBOp okcupaa mapraHua (pactsop A) rotoBaT no 17.2.3.1.

[Ana npurotoBsieHun paboyero cTaHgapTHOro pacTBopa okcuga mapraHua (pacteopa b) 14.1 cm3 pac-
TBOpa A NomeLalT B cTakaH BMecTumMocTbio 300 cm3, npuGasnsitoT 200 cM3 pacTBOpa COMSAHOM KMCNoTbl 1:3.
TPM—NATb Kanenb pacTBOpa HaTPUs CEPHUCTOKMCOro A0 o6ecuBeyYnBaHWS NepmaHraHarta kanus. PacTBop
KANATAT A0 yAasleHUs 3anaxa CepHUCTOro aHrmapuaa, nepeHocsaT B MEPHYK KO0y BMeCTMMOCTbIO 1 AM3,
oxnaxpgalrT [0 KOMHATHOV TeMmnepaTypbl, AOBOASAT BOAONM A0 METKM U NepemelunBatoT. MaccoBas KOHLeHTpa-
LMsa okcmaa mapraHua B pactBope b — 0.02 mr/cm3.

17.3.3.2 NocTpoeHne rpagynpoBOYHOro rpadpuka

B nATb MepHbIX KOJ1I6 BMeCTUMOCTbIO 100 cm3 npuamBatoT cooTBeTCTBEHHO 1. 2; 3; 4; 5 cm3 pacTBopa b,
yTo cooTBeTcTBYeT 0.02; 0,04: 0,06; 0,08; 0,10 Mr okcuaa mapraHuya; Ao6aBnsAlT No 5 cmM3 pacTBOpa COMSAHOM
KMcnoTbl. 20 cm3 BoAbl. 5 cmM3 MP. 8 cM3 pacTBopa ammnaka. 5 cm3 pacteopa hopmasibfoKcuma. 4OBOAAT CO-
AepXumoe Konbé 4o MeTKM BOAOW, NnepeMellnBatoT 1 ocTaBnAalT Ha 30 MUH.

MonyyeHHble rpagyMpoBOYHble PacTBOPbl POTOMETPUPYIOT OTHOCUTENBbHO AUCTU/INIMPOBAHHOW BOAbI,
MCNONb3ys CUHUI CBETOMUIBLTP C MAKCUMYMOM CBETOMPONYCKaHUS Npy ANINHE BOJIHbI 420— 453 HM U KIOBETY
C TONWWHOW NOraoLWatLWwero c/10s 20 MM.

Mo nonyyeHHbIM pe3ynbTataM W3MepeHU ONTMYEeCcKOol MNOTHOCTU U M3BECTHOW Macce okcupga map-
raHua B poToMeTpupyemMbix o6bemax CTPOST rpagympoBOYHbIl/ rpacuk nam coctaBAsAOT rpagynpoBoyYHOe
ypaBHeHue.

17.3.4 NpoBegeHue aHanmnsa

N3 consiHokMcoro pacteopa, Nosly4eHHoro no 9.4.4. oté6mnpatroT aIMKBOTHYIO YacTb 06beMOM 25 CM3 U
nomMeuialdT B MEPHYIO KOGy BMecTMMOCTbto 100 cm3, go6aBnsatoT 25 cm3 Bogbl, 5 cm3 MR 0.05 r ackop6uMHO-
BOI KMCNOTbI. 8 CM3 pacTBopa ammumaka U 5 cm3 pacteopa popmanbaokcuma. flanbHelwme onepaymm — no
17.3.3.2.

17.3.5 O6paboTka pe3synbtatoB — no 17.2.5.

18 OnpepeneHuve okcupa xpoma (VI)

18.1 CTaHfapTHOe cpefHekBajpaTM4yeckoe OTK/IOHEHWEe MOBTOPSAEMOCTU U pacxoxpeHuwe mexay pe-
3ynbTatamMmu napassiefnibHbiX onpefesieHnNin He JO/DKHbI NpeBblaTb 3HAYeHU i COOTBETCTBEHHO aru r, ykasaH-
HbIX B Tabnuue 15.
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Ta6bnuya 15 B npouyeHTax
MaccoBas gons okcuga xpoma of r

[0 0.00020 BkAKOY. +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
» 0.05000 » 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 ®OTOKO/IOPUMETPUYECKUA MeTon,

18.2.1 CyuwHOCTb MeTOAa

MeTo4 OocHOBaH Ha B3aumopgelicTBun gudeHnnkap6asnjga c MOHaMu WeCTUBASIEHTHOro Xpoma ¢ o6pa-
30BaHWeM B KUC/OW cpefe coefMHEeHNs, OKpaWeHHOro B KpacHo-h1oNeToBbIl LBET.

Peakuuns npoTekaeT B TEUEHNE HECKOJIbKUX CEKYHA.

Mewatouiee BAUAHNE TpexXBasIeHTHOrO Xesie3a yCTpaHAT NepeBofoM ero B 6ecLBeTHbIN dhocdaTHbIiA
KOMTEKC.

18.2.2 AnnapaTtypa u peakTuBbl

Becbl nabopatopHble 06Lero HazHayeHus no 4.3.

D OTO3/TIEKTPOKONTOPNUMETP KOHL,EHTPaLNOHHbIN.

Kucnota consaAHasa no FOCT 3118 n pactsop 1:5.

Kncnota optodocdopHasa no NOCT 6552. pactBop 1:2.

CnupT 3TUMOBbIN PEKTUPUKOBAHHbIA TexHnyecknin no FOCT 18300.

AndeHnnkapb6asug. 0.25 r gupeHnnkapb6asnga pacTtBopsaoT Npu cnabom HarpesaHuu B 100 cm3 pac-
TBOpa aTunosoro cnupta 1:1. AndeHnnkapbasng HecToek 1 ero pacTBoOp FOTOBAT HEMOCPeACTBEHHO nepej
onpegeneHnem.

Kannii pyxpomoBokucnblii no TOCT 4220. nepeKpUCTan/In3oBaHHbIN N BbICYLIEHHbIA A0 MOCTOSAHHOW
Macchbl npu temnepatype 130 *C.

Cmecb ansa cnnassieHna no 9.4.2.

18.2.3 NMoparotoBKa K aHanuay

18.2.3.1 MpuroToB/ieHNe cTaH4apPTHOro pacTeopa

HaBecKy ABYXpPOMOBOKMC/I0ro kKanusa maccoii 0.0368 r pactsopstoT B 100 cM3 BoAbl; pacTBOp nepeBoasAT
B MepHYI Kosby BMecTuMocCTbio 250 cm3, pa3baBnsAloT A0 MeTKM BOAON U TwaTeNlbHO NepemMeLlBaioT.

ANVKBOTHYIO 4YacTb 3TOro pactBopa o6bemMom 50 cm3 pa36aBnslOT BOAOW A0 MeTKM B MepHOW konbe
BMeCTUMOCTbIO 250 cM3. MaccoBas KOHLeHTpaumsa okcuaga xpoma B cTaHgapTHoOM pactBope — 0,02 mr/cm3.

18.2.3.2 MNMocTpoeHne rpadynpoBOYHOro rpaduka

B nATb MepHbIX KoN6 BMecTumocTbio 100 cM3 HanuBarT cooTBeTcTBeHHO 0.4; 0.8; 1,2; 1.6; 2.0 cm3
cTaHAapTHOro pacTtBopa, 4To cooTBeTcTByeT 0.008; 0.016; 0.024; 0,032; 0.040 r okcuaa xpoma, pasbaBnsioT
BOAOV A0 o6bema npubamsntensHo 70 cm3, 406aBNAIOT B KaxAayto konby no 1.5 cmM3 cCONAHON KUCNOTbI. 4 CM3
opTohochopHOIi KMCMOThI 1 TWaTelbHO NepemellMBaloT. 3aTeM npubasnAoT no 1.5 cm3 gudeHnnkapbasmga.
pa36aBnAlOT 4O METKM BOAOW, BHOBb NepeMellnBatoT n yepes 5— 7 MUH pOTOMETPUPYIOT NOMyYeHHble rpagy-
MPOBOYHbIE PAacCTBOPbI OTHOCUTE/IBHO AUCTUI/IMPOBAHHO BOAbI, UCMOJb3Ys 3e/eHbli CBeTO(UIbTP C Makcu-
MYMOM CBETOMNPONyckaHus Npu A/IMHE BOJIHbl 530-536 HM 1 KOBETY C TONUWMHOK nornowatuwero cnos 30 mm.

Mo nonyyeHHbIM pe3ysibTatam M3MepeHU ONTUYECKOWN MAOTHOCTM N M3BECTHOW Macce okcuga xpoma B
hoTomMeTpupyeMbix 06 bemMax CTPOAT rpafynpoBOYHbIl rpadnk NN COCTaBASAIOT rpajyMpoBOYHOE YpaBHEHME.

18.2.4 NMpoBegeHne aHanusa

HaBecky npo6bl maccoit 0.2—0.5 r (B 3aBUCMMOCTUN OT NpeAnosiaraeMoil MaccoBOW A0 OKCuaa Xpoma)
CNNaB/IAOT C 2 T CMecu ANA cnnasfiieHns. MNocne oxnaxaeHns nnas pactesopsoT B 40— 50 cM3 pacTBopa co-
NAHOWN KMCNOThl, NepeBOAAT PacTBOP B MepPHY0 KOGy BMECTMMOCTbIO 100 cM3, pa36baBnsloT A0 MeTKU BOAOM
M TWwatenbHO NepemMeLlnBatoT.
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[Ana onpefeneHns MaccoBOW [0NM OKCUAa Xpoma OTOGMpaloT a/IMKBOTHYHO 4acTb MOJIyYEHHOro pacTBoO-
pa o6bemom 10—25 cm3 (B 3aBUCMMOCTW OT npegnosiaraeMoii MaccoBOW 40NN 3/1eMeHTa) B MepHY0 Konby
BMecTMMOCTbo 100 cm3, go6aBnaT 50—60 cm3 BoAbl. 4 cM3 pacTBopa opTodocdOpHO KACAOTbI U nepe-
MewwnBatT. lanee npnbaBnsoT 1.5 cm3 aguchemunkap6asnga. pas6aBnsaioT 40 METKA BOAOW, NnepemelinBatoT
n yepes 5— 7 MUH hoTOMeTpupytoT no 18.2.3.2.

18.2.5 O6paboTka pe3ynbTaTtoB

Maccy okcuga xpoma B poToMeTPUPYEMOM 06 beMe aHaIM3MpyeMoro pacTeopa B MUAAMrpaMmax HaxoasT
no rpagyvpoBOYHOMY rpadrky 1 BbIYNCASAIOT MCKOMYIO MacCOBYIO fi0/1t0 3/ileMeHTa B npobe no cdoopmyne (7).

HenocpeacTBeHHO MaccoBYIO [0/110 OKCUAa Xpoma B NpoLeHTax onpeAensioT no rpagynpoBoYHOMY rpa-
huKy, NOCTPOEHHOMY B KOOpAMHaTax «onTuyeckass MIOTHOCTb — MaccoBas A0/ 3/leMeHTa B NPOLeHTax»
WAN HaxoasAT Mo rpagynpoBOYHOMY ypaBHEHUIO.

18.3 OnpepeneHue BogopacTBopumMoro xpoma (VI)

18.3.1 CywHOCTb MeToAa

MeTopa ocHOBaH Ha pacTBOpeHUn B BoAe okcuga xpoma (VI) c nocneayrouwmm ero onpegeneHnem ¢oTo-
KOJTOPMETPUYECKM M METOAOM C UCMNOJb30BaHuem guceHnnkapbasmnaa.

18.3.2 AnnapaTtypa " peakTuBbl

Mpunbopbl, peakTUBbI, XMMU4yeckas nocyga no 18.2.2.

Kucnota cepHaa no FOCT 4204. pactsop 1:10.

18.3.3 MoarotoBKa K aHanun3sy

MpurotoBsieHne cTaHgapTHOro pacteopa — no 18.2.3.1.

MpurotoBneHmne rpagynpoBOYHbIX PACTBOPOB M NOCTpoeHne rpadmnka — no 18.2.3.2.

18.3.4 NMpoBepeHne aHanunsa

HaBecky k/iMHKepa wuan uemeHTa maccon 0.5—2.0 r noMewatoT B CyXOil cTakaH BMeCTUMOCTbio 100—
150 cm3, Npu6aBasalT NpU HeNpepbIBHOM MOMeLWNBaHUN 25 CM3 XO/04HOW BOAblI M NepemMelMBalOT Ha Mmar-
HUTHOW Melwanke B TedyeHne 15 MUH. 3aTeM pacTBOPY AalOT OTCTOATLCA U JeKaHTUPYIOT yepe3 hunbTp «be-
nas neHTa» B MEPHYIO KONBY BMECTMMOCTbLIO 100 CM3, NepeHOoCs No OKOHYaHWM npoLecca ocafok Ha uabTp.
OcafloK NpoMbIBaloT Ha hunbTpe, cobupas NPoMbIBHbIE BOAbl B Ty Xe KON6y f0 o6bema 75— 80 cm3. K chunib-
TpaTy npu6aBnsaT 5 cM3 pacTBopa cepHoi kucnotbl. 1.5 cm3 gudeHunnkapb6asnga. pa3d6aBnsaoT 4O METKU
BOAOW, NepemMelwnBaOT 1 yepe3 5— 7 MUH boTOMeTpupytoT no 18.2.3.2.

Mpwn aToM 06A3aTeNILHO BHECeHMe nonpasky Mo 4.23 nNo oAHOMY U3 CTaHAapTHbIX pacTBOPOB (Hanpumep,
C0.01 Mr Xpoma) nyTemM U3MepeHUs ero ONTUYeCKO NIOTHOCTM OAHOBPEMEHHO C aHaIN3MpPyeMbIM PacTBOPOM.

18.3.5 O6paboTKa pe3ynbTaTtoB

MaccoByto gonto sBogopactsopumoro xpoma (VI) B npo6e B npoueHTax onpegenstoT no 18.2.5 Heno-
CpeACcTBEHHO MO rpagynpoBOYHOMY rpaduKy, MOCTPOEHHOMY B KOOpAMHAaTax «ONTuyeckas nJAOTHOCTb — Mac-
coBasi fONA 3/IeMeHTa B NPOLLeHTax».

19 OnpepgeneHuve okcnpaa dpocdopa (V)

19.1 CTaHfgapTHOe cpefHekBajpaTuyeckoe OTK/IOHEHWEe NMOBTOPAEMOCTU U pacxoxpeHune Mexay pe-
3ynbTatamMmu napassiefnbHbiX onpefesieHnin He J0/DKHbI NpeBblwaTb 3HaYeHU i COOTBETCTBEHHO ar u I, ykasaH-
HbIX B Tabnuue 16.

Tab6bnwuuya 16 B npoueHTax
MaccoBasi gons okcupa ocgopa ar T
A0 0.5 Bktou. +0.03 0.04
Ce.050010 » +0.07 0.10
» 1.0 » 3.0 » +0.20 0.25

19.2 ®OTOKO/IOPUMOTPUYECKU MeTOL

19.2.1 CyuwHOCTb MeToja

MeTopn ocHoBaH Ha o6pa3oBaHuUN (POCHPOPHO-MONINGAEHOBON reTeponosIMKNC/IOTbI C MOCAeAYHOWUM
BOCCTAHOBJ/IEHWEM €e CEePHOKUC/NbIM TMApasvHOM C Liesibio 06pa3oBaHUs OKpalleHHOro B CUHWI LBeT doc-
(hOpHOMOINGAEHOBOrO KOMM/IEKCHOTO COeAUNHEHUS.
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19.2.2 AnnapaTtypa n peakTuBbl

Becbl nabopaTtopHble 06LWero HazHayeHns no 4.3.

Meub MydenbHas.

Kncnota cepHasa no FTOCT 4204 n pacTBOp MOJIAPHONM KOHUeHTpauunen 10 monb/am3s (10 M).

HaTtpwuii monnéaeHoBokucnblii no FOCT 10931, pacTBop: 5 r MONNGAEHOBOKNC/IONO HATPUA pacTBOPAIOT
B 200 CM3 pacTBopa CepHOW KMCNOTbl MOMISIPHONM KOHLUEeHTpauunein 10 Mmonb/gm3.

vmpgpa3nH cepHokucnblii no TOCT 5841, pacTBOp MaccoBOW KOHuUeHTpauuei 1,5 r/am3 (ganee — BOC-
CTaHOBUTENDb).

Kanusa rmgpokcung no FOCT 24363. pacTBOP MONSAPHOM KOHLUeHTpayueli 3 monb/gms (3 M).

Kucnota conaHasa no F'OCT 3118 n pacteop 1:3.

Kanwii doccopHokncnblii ogHo3sameleHHbIli no TOCT 4198. aBaxAbl NepekpucTan/in3oBaHHbIli 13
ropsyero BOAHOro pacTBOpa W BbICYLIEHHbI A0 MOCTOAHHOW Macchl npu Temnepatype 110 °C. XpaHAT B
IKCUKaTope Hafj C/I0eM CEepPHOW KMUC/IOTbl NN B CTEKISHHOWN Tape C NPUTEPTON KPbILKOW.

deHoNndTaNENH, HAUKATOP.

CmMecb ana cnnasrieHnsa no 9.4.2.

19.2.3 MoparoTtoBKa K aHanu3y

19.2.3.1 MNpuroToBaeHne cTaHAAPTHOro pacTBopa

HaBecky ogHo3?amelweHHOro ocopHOKNCIOro kanua maccoi 0.1917 r pactBopsatT B 100— 150 cm3
BO/bl, MEPEHOCAT B MEPHYIO KOOy BMeCTMMOCTbIO 1 A4M3, pa3baBnsatoT 40 MOTK/ BOAOW 1 nepemelinBatoT. 3a-
TEM a/IMKBOTHYIO YacTb NOJIy4eHHOro pacTBoOpa, PaBHYO 100 CM3, MEPEHOCAT B MEPHYIO KO16Y BMECTUMOCTbIO
500 cm3, pa3baBnAlOT BOAOW A0 METKM U MepemewBaloT. MaccoBas KoHUeHTpauusa okcnga docdopa (V) B
cTaHAapTHOM pacTBope — 0.02 Mr/cm3.

19.2.3.2 MocTpoeHne rpagynpoBoYHOro rpaduka

B ueTbipe MepHble k0/16bl BMECTMMOCTbIO 50 CM3 BBOAAT COOTBETCTBEHHO 1; 2: 3. 4 CM3 cTaHAapTHOro
pacTBopa, 4To cooTBeTcTByeT 0.02; 0.04; 0.06; 0.08 mr okcuaga pocdopa, 406aBNAOT B KaXay Konby 25—
30 cm3 BoAabl. 5 cM3 pacTBopa MOMINGAEHOBOKUC/IOTO HaTpuUs, 2 CM3 CEPHOKMC/IOrO rngpasnHa 1 AonnsatoT
[0 MeTku BOAON. PacTBOpbl NepemMelwMBatoT U norpyxarT Ha 10 MUH B KUNALWYO BOAAHYO 6aHI0, Moce Yyero
oxnaxpalwT A0 KOMHaATHOW Temnepatypbl U (DOTOMETPUPYIOT MOJyYeHHble rPagyupoBOYHble PacTBOPbl OT-
HOCUTE/IbHO AUCTUMNIMPOBAHHOW BOAbI, UCMOMb3Ysl KPpacHbIi CBETOMUABLTP C MAaKCUMYMOM CBETOMNpPOMyCcKaHus
npwn AnnHe BOJIHbl 656—680 HM 1 KIOBETY C TO/IWMHONK nornowaruero cnos 20 mm.

Mo nony4vyeHHbIM pe3ynbTaTaM M3MepeHUn ONTUYECKOW M/IOTHOCTU M M3BECTHOW mMacce okcupa doc-
thopa B hoTOMeTpMpyeMbix 06bemMax CTPOSAT rpafyvpoBOYHbI/ rpaddnk MAN COCTaBASAT rpagyvpoBoyYHOe
ypaBHeHue.

19.2.4 NMpoBegeHne aHannsa

B 3aBuCMMOCTM OT NpeanosiaraeMoi maccoBoli Ao okcmuaa dpochopa onpegesnieHne NpoBoAAT UNn 13
a/TMKBOTHO 4acTu COMIAHOKWC/IOTO pacTBopa, MPUroToB/IEHHOro Mo 9.4.4, NAn U3 anMKBOTHON YacTu pacTBoO-
pa, NPUroToB/IEHHOTO NO 9.4.4 U3 OTAENbHOV HAaBECKMU.

OT6MpatoT NUNeTKo 25 cM3 aHaNM3MpyemMoro pactBopa, NepeHOCAT B MepHYl Kosiby BMECTUMOCTbIO
50 cm3. NpeaBapuTenbHO 25 CM3 3TOr0 Xe pacTBopa OoT6MpatoT B CTakaH WAn Konby 1 HeliTpannsyroT pacTBo-
pom rmgpokcuaa kanus no deHondranenny. MNMowealwee Ha HeliTpannsaumnio KOJMYECTBO LWenovn npunbas-
NAT B aHaAU3npyemblii pactBop, 3atem fo6aBnsalT 5 cM3 pacTBopa MONM6A4EHOBOKNC/IOTO HATPUS, 2 CM3
pacTBOpa CepHOKMC/IOro rmapasnHa, 4OANBalT A0 MeTKM BOAOW, NepeMelBatoT U. NOCae 10 MUH BblAEPXU-
BaHUSA B KMNsuwen BoasaHONW 6aHe, oxsaxaatloT n ooTomeTpupytoT no 19.2.3.2.

19.2.5 O6paboTka pe3ynbTaTtoB

Maccy okcuga dpocdopa (V) BhpoTomMmeTpupyemMoM o6bemMe B MUAAUTpaMmmMax HaxoaaT no rpagympoBoy-
HOMY rpaduKky 1 BbIYMCAAOT NCKOMYIO MacCOBYIO A0J110 3/ieMeHTa B npo6e no popmyne (7).

HenocpepcTBeHHO MaccoByto o0 okcnpa hocdopa B Npobe, BbIpaXeHHY0 B NpoLeHTax, onpegens-
10T MO rPagynpoBOYHOMY rpadrky, MOCTPOEHHOMY B KOOpAMHaTax «onTuyeckas nJ10THOCTL — MaccoBas fJoNs
afleMeHTa B MPOUEHTax» Uan HaxoaaT No rpagyMpoBOYHOMY YPaBHEHUIO.

20 OnpepeneHve okcuaa Gapus
20.1 CrtaHpapTHOe cpefHekBajpaTUYecKoe OTK/IOHEHME MOBTOPAEMOCTU U pacxXoxXheHue mMexay pe-

3ynbTaTamu napannesibHbiX onpefeneHnii He A4O/MKHbI NpeBbllaTb 3HA4YeHU i COOTBETCTBEHHO OTK T, yKa3aH-
HbIX B Tabnuue 17.
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Ta6nuuya 17 B npoueHTax
MaccoBas gons okcuaa 6apus r
Ao 1.0 BKAKOuY. +0.04 0.06
Ce. 1.0 po 4.0 » +0.15 0.20
» 4.0 » 10.0 +0,30 0.40
» 10.0» 15.0 +0.40 0.60

20.2 TpaBumMeTpuyecKuini meTop

20.2.1 CywHOCTb MeTOoAa

MeTopa ocHOBaH Ha ocaXAeHun okcmaa 6apus M3 CONAHOKMCAONO pacTBopa B BUAe CepPHOKUCNOro 6apus
1N HaxoXAeHNn MaccoBO fon okcnga 6apusa B npobe No macce BblAeNEHHOro ocajka.

MpucyTcTBytoWwas B aHann3Mpyemoi npobe KpeMHekucsoTa HaxoguTCs B pacTBOPUMON dhopme n He
MellaeT onpegeneHnto okcnga 6apus.

20.2.2 AnnapaTtypa v peakTuBbl

Becbl nabopaTtopHblie 06LWero Ha3Ha4yeHus no 4.3.

Meyb MydenbHas.

Kucnota conaHaa no NOCT 3118 n pactBop 1:3.

Kucnota cepHas no FOCT 4204. pacTBOp MaccoBOW KOHUeHTpauuen 50 r/gm3.

AMMMaKk BoAHbI no FTOCT 3760, pactBop 1:1,5.

Cepebpo azoTHOKMcioe no FTOCT 1277. pacTBOp MaccoBoOli KOHUeHTpauuen 10 r/gm3.

Cmecb Ans cnna./ieHnsa no 9.4.2.

20.2.3 MpoBepgeHne aHanunsa

HaBecky maTepuana maccoli 0.5 r cnnaensiloT ¢ 2 T CMecu ANS cniaBneHus. Mocne oxnaxaeHnsa nnas
obpabaTbiBaloT 40—50 cM3 Ten/10ro pacTBopa CO/IAHOWN KACAOTbl B CTakaHe BMecTMMOCTbio 300—400 cm3 go
NoMHOro pacTBopeHus. Mony4yeHHbIt pacTBop pa36aBnsioT Bogo o 200— 250 cM3, He o6palwasi BHUMaHUSA
Ha BO3MOXHOe BbiNageHne ocagka CepHOKMCNOro 6apus, HeTpannsylT amMMuUakoM A0 MOSAB/IEHUA JIeTKOW
MYTUV TMAPOKCUAO0B, KOTOPYIO PacTBOPSAIOT HECKO/TbKUMW KanssiMu CONAHOW KMCNOThbI, 1 A06aBASAIOT B pacTBOp
2 CM3 TOW Xe KUC/OTbl B N30bITOK.

3aTeM pacTBOp HarpeBalT A0 KMNeHWUs, NpubaBnsAatoT 15 cM3 ropsiyuero pacTtBopa CEpHOW KUCAOTbl U
KUNATAT B TedeHne 1—2 MUH. PacTBOp C 0CaJKOM BblepXnBaloT B TEMNJIOM MecTe [0 TeX Nop. Nnoka XuaKocTb
Haj OCafKoOM He CTaHeT MPO3payvyHoi, 3aTeM PUIbTPYIOT Yepes3 ABOWHONM MNMOTHbLIN (PUABTP «CUHAA /leHTa» B
MepHYI0 konby BMecTUMOCTbI0 500 CM3 1 MPOMbIBAlOT 0CaA0K Ha PunbTpe ropsiveli BOAOW A0 UCYE3HOBEHUSA
peakuuMn Ha MOH xnopa. Ocafok BMecTe ¢ (OUNLTPOM MepeHOCAT B NpeABapuUTesibHO NPOKasieHHbIi 1 B3Be-
WeHHbI hapdopoBbIl TUreslb, NOACYLINBAIOT, 030/1AI0T U MPOKanMBaloT B MydenbHOW neun npu Temnepartype
oT 800 °C pgo 850 °C B TeyeHue 20— 30 MUH. Turesib C NpPoKasieHHbIM OCafKOM OX/laxAalT B dKCUKaTope u
B3BellMBaloT. MpokanMBaHne NOBTOPSAIOT A0 NOCTOAHHOW Macchbl.

dunbTpaT, NoslyYeHHbI Nocne oTAaeneHns ocajka, pa3baBnsaoT A0 MeTKM BOAONM, NnepemMellnBaloT 1 uc-
nonb3yT AN8 onpeAesieHNss MaccoBOl A0/N OKCMAa KanbLysa Mo 10.2 .

MpumevyaHne — [nakaxaoil naptum pa6oynx npo6, B KOTOPbIX ONpejeseHne MaccoBoil fonun okcnaa 6apus
npoBOAAT B Te4HeHne oaHOro pa6oqero AHA. pekoMeHayeTcAa napasjie/ibHO BbINOJ/IHATbL U3MepeHne X0N10CTOM I'Ip06bl, Co-

CTaB/IEHHOV U3 NPYMEHSAEMbIX B KOHKDETHOM aHanm3e peakTUBOB M BOAbI, 414 yYeTa UX 3arpsi3HEHNA C BHECEHWEM COOT-
BETCTBYKOLWMNX NONpPaBoOK Npu 06paboTke pe3ynbLTaToB aHanusa.

20.2.4 O6paboTka pe3ynbTaToB
MaccoByto gonto okcuga 6apusi B npo6e X Ba0, %, BblUMCAAT no oopmyne

(m2 - T,) 0,657 100
(43)

rae T2 — macca TUIIs ¢ NpokKaseHHbIM 0CafikoM CepHOKMcAoro 6apus, r;
T, — Macca nycToro npokKaseHHOoro Turas, r,
T — macca HaBecCku npob6bl, T;
0.657 — KoadhpMUMeEHT NepecyeTa CEPHOKMUCNOro 6apus Ha okcug 6apus.
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20.3 ®doTOoTYypOMANMETPUYECKNIT MeTOoq

20.3.1 CywHoCTb MmeToaa

MeTop OCHOBaH Ha B3auMoAeincTBMnN MOHOB 6apusa 1 cynbaT-noHOB € 06pasoBaHNeM CyCMneH3nun Ccysb-
thaTta 6apus B KMCMOI cpefe B NPUCYTCTBUM 3alyMTHOrO Kossionga u poTomeTpuyeckom onpegeneHum crene-
HVW NOMYTHEHUSA pacTBopa.

20.3.2 Annapatypa 1 peakTuBbl

Becbl nabopaTtopHble 06lero Ha3Ha4yeHns no 4.3.

Meub mydenbHas.

P OTO3/TIEKTPOKONTOPUMETP KOHLEHTPaLNOHHbIN.

Kucnota consaHasa no FOCT 3118. pactsop 1:3.

Kncnota optodoccopHan no NOCT 6552.

Kpaxman pactBopumbiii no FOCT 10163: 0.5 r kpaxmana cmewnBatoT co 100 cm3 kunsuieli BoAbl,
KUNATAT 5 MUH, UNBTPYIOT N OXN1aX[atoT.

Kanuit cepHokucnblii no TOCT 4145.

Bapwuii cepHokucnblii no FTOCT 3158.

Cmechb ana cnnassieHna no 9.4.2.

20.3.3 NoaroTtoBKa K aHann3sy

20.3.3.1 MpuroToB/sieHNe cTaHA4apTHbIX 06pa3LoB

K natn HaBeckam OCO cbipbeBOii cMecyn Maccoil 5 r fo6aBnsitoT cooTBeTcTBEHHO 0.1; 0,2: 0.3; 0.4; 0,51
CepHOKMC0ro 6apus, 4To JO/HKHO COOTBETCTBOBaTb MacCcoBOW fone okcuaa 6apus B MONyYeHHbIX cTaHA4apT-
HbIXx o6bpasuyax 1.29 %; 2.53 %: 3.72 %; 4,87 %: 5,97 %.

Cmecu TwateslbHO nepemMewwnBalOT U NPOBEPAIOT MaccoBYl [0 3/71eMeHTa no 20.2.3, nocne 4yero
BHOCAT KOPPEKTUBbLI B MaccoBble J0NM okcuaa 6apns B cTaHAApPTHbIX o6pasLax.

[Ans aHanusa matepuasioB C MaccoBoli fosnei okcuga 6apus meHee 1,0 % NPUroTOB/IEHHYIO U NpoOBe-
PEeHHYIO MO coAepXaHUIo a/leMeHTa Cepuio cTaHgapTHbIX 06pasyoB pasbaBnsaoT OCO cblpbeBOii cMecu B CO-
OTHOWeHUN 1:4. nony4yas TakuMm o6pasom BTOPYHO Cepuio cTaHAapTHbIX 06pa3LoB C MaccoBOW Aoneli okcnga
6apusa 0.26 %; 0.51 %; 0,74 %; 0,97 %: 1,19 %.

20.3.3.2 MocTpoeHUe rpagynpoBOYHOro rpaduka

HaBeckun ctaHgapTHbIX 06pa3uoB maccoi 0.10 r nomelwatoT B naaTMHoBble TUrAK, gobasnsatoT no 0.1 r
CEPHOKUCIOTrO Kasiumss U 1 T CMecu ANA chnaBfieHus, TuaTte/ibHO NepemMewnBalT U CNNaBAAT B TeyeHune
10 MnH npu Temnepatype (900 + 100) °C, nnaB C TUI/IEM OXaX[alT M NOMEL AT B CTakaH BMECTUMOCTbIO
300 cMm3. B Turenb fo6aBnstoT 1 cM3 pacTBopa CosiHOl kncnotbl 1:3 n 10 cM3 pacTBopa kpaxmana. PactBope-
HWe BeAyT Ha MarHUTHOW Melwasike B TedeHne 5 MUH. MOMECTMB MarHUTHbI 3/1eMeHT BHYTPb TUMS U MPUKPbIB
cTakaH 4acoBblM CTeK/I0M. MepHbIM LUUAMHAPOM OTMepstoT 200 cm3 Boabl ¢ gob6aBneHnem 10 kanenb opTo-
hOoCOpHON KMCNOTbI U 10 CM3 pacTBOpa CONAHOW KMCNOTbl, 06MbIBAIOT YacTbio NPUrOTOB/IEHHOrO pacTBopa
Turesnb, NOC/e Yero Turenb yAansaloT U3 cTakaHa, a OCTaBWUNCA B LWINHAPE pacTBOP B/IMBAKOT B CTakaH.

[Ans co3peBaHUA KONMOUAHON cycneH3uu cynbdaTta 6apua pacTBOp B cTakaHe nepemelvBaloT B Te-
YyeHne 10 MUH Ha MarHUTHOU Melwanke. Mony4vyeHHble rpagynpoBOYHble pacTBOPbl POTOMETPUPYIOT OTHOCK-
TeNbHO ANCTUAIMPOBAHHON BOAbBI, NCMONb3YS 3e/1eHbli CBETOPUABLTP C MAaKCMMYMOM CaeTosIposlycxaHnsa npun
ONVHE BOJIHbI 540 HM 1 KIOBETY C TOJ/IWMHOW nornowarwero cnost 50 mm.

Mo nonyyeHHbIM pe3ynbTaTam onpefesieHN i ONTUYECKON MMAOTHOCTM M U3BECTHOW MaccoBOW AoNe Ok-
cupa 6apus B cTaHAapTHbIX 06pa3suax CTPOAT rpafAympoBOYHbIN rpatuk nam cocTtaBfsAOT rpagynpoBOYHOE
ypaBHeHwMe.

Mpn maccoBoit gone okcuga 6apus meHee 1.0 % MCNONb3YIOT BTOPYIO Cepuio cTaHAapTHbIX 06pasLos,
BbINOJIHAA BCe BbllleyKa3aHHble onepaunn, HO N3MepeHne ONTUYECKOM NJIOTHOCTU NPOBOAAT, UCMOMb3YS CU-
HWUII CBETOUNIBLTP C MAKCMMYMOM CBETOMNPONYyCKaHUsA Npu ANMHe BOJIHbI 490 HM.

20.3.4 NpoBepeHne aHannsa

B ABa NNaTMHOBBLIX TUTNA NomMewarT: BognH — 0.10 r aHanm3MpyemMmoi npobbl: B gpyroin — 0,10 r 61m3-
KOro Mo MaccoBOW fosie K aHannM3npyemMoil npo6e ctaHAapTHOro o6pasya. flanee B 06a TUrIst [O6aBNAOT NO
0,1 r cepHokMcnoro kanusa n 1 r cmecu gnsa cnnaeBneHusi. Bce ganbHelwmne onepaynm — no 20.3.3.2.

20.3.5 O6paboTKa pe3ysibTaToB

Mepen BblYMCNEHMEM MacCCOBOW A0nM okcupa 6apus BBOAAT NOMpaBKy Ha M3MeHeHue ycrioBuii oTo-
MeTpupoBaHUA B COOTBETCTBUN C 4.23.

MaccoByto 40110 okcuaa 6apvsi B NpoLeHTax onpeaesisiioT HeNnocpeACcTBEHHO MO rpaduky nan Haxoasat
no rpagynpoBOYHOMY YPaBHEHUIO.
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21 OnpepgeneHne xnop-noHa

21.1 CtaHpgapTHOe cpefHeKkBajpaTuyeckoe OTK/IOHEHME MOBTOPAEMOCTU U pacxXoXxfeHune mexay pe-
3ynibTaTamu napasnfesnibHblIX onpegeneHnii He f0O/KHbI NpeBblWaTh 3Ha4YeHUi COOTBETCTBEHHO aru . ykasaH-
HbIX B Tabnuuye 18.

Ta6bnuua 18 B npoueHTax
MaccoBas fons xiop-noma a r
[o 0.050 Bkntou. +0.005 0.007
Cs. 0.050 g0 0.100 * +0.015 0.020
» 0.100 a 0.500 a +0.020 0.030
a 0500 * 2.000 a +0.050 0.070
a 2.000 a 10.000 a +0.100 0.150
a 10.000 » 25.000 a +0.300 0.400
a25.000 +0.400 0.600

21.2 O6beMHbli apreHTOMeTPUYECKUH MeTo onpenesieHUs NpyM MaccoBO A0Ne X/I0P-UOHa
6onee 0,5 %

21.2.1 CywHOCTb MeToAa

MeTopa oCHOBaH Ha OocaxAeHWWN B a30THOKUC/ION cpefe X/10p-uoHa n3bbITKOM a3oTHOKMUCOro cepebpa c
nocneAyrowmum obpaTHbIM TUTPOBAHMEM 3TOT0 U36bITKA POAAHNCTBIM aMMOHMEM WIN POAAHUCTBIM Kasvem B
NpUCYTCTBUN NHAMKATOPA — Xe/le30aMMOHUIHbIX KBaCLOB.

21.2.2 Annapatypa " peakTuBbl

Becbl nabopaTopHble 06wWero HasHavyeHus no 4.3.

Meyb MmydenbHas.

HaTtpwii yrnekucnblii no FOCT 83.

KBacLbl xxesile3o0aMMOHUIiHble, pacTBOP MaccoBOli KOHUeHTpauueli 400 r/gm3.

Kucnota azoTtHas no NOCT 4461 w pacteBop 1:2.

A30THOKMCNOe cepebpo no FOCT 1277. pacTBOp MOMSAPHOWM KOHUeHTpaywueli 0.1 monb/gms (0.1 M): 17 r
a30THOKMC/IOro cepe6Gpa pacTBOPSIIOT B BOAe B MEPHOW Kon6e BMeCTUMOCTbIO 1 AM3, JOBOAAT pacTBoOp A0
MeTK/ BOJOW 1 NnepemellnBatoT.

AMMOHMI pogaHucTbii no FOCT 27067, pacTBOP MOJIAPHON KOHUeHTpayuein 0.1 monb/gms (0.1 M): 7.6 1
pPOAAHNCTOr0 aMMOHUS PacTBOPSIOT B BOJe, B MepHOI konbe BMeCTMMOCTbO 1 AM3, 4OBOAAT pacTBOp A0
MeTK/ BOJOW 1 NnepemellnBatoT.

HaTtpuin xnopuctblii no FTOCT 4233 nnun kanuin xnopucTbliii no FOCT 4234. wnun cTaHaapT-TUTPbl — pac-
TBOPbI MO/IIPHOM KOHLUeHTpaywueli 0.1 mons/gms (0.1 M).

21.2.3 MoarotoBKa K aHanun3y

MpeaBapnTeNnbHO yCTaHaB/IMBAKOT 06beMHOE COOTHOWEHME MexXay KoHueHTpauymamum 0.1 M pacTsBopoB
a30THOKUCNOro cepebpa 1 poAaHNCTOro aMmMoHusA. [1/18 3TOro B TpU KOHUYeckne konbbl HanusatoT no 10 cm3
pacTBOpa a3oTHOKMCNOro cepebpa, NnpnbaBNAOT MO0 5 cM3 pacTBopa a3oTHOW knucnoTel (1:2). 1 cm3 pacTBopa
Xene3oaMMOHUHbIX KBacLoB. 25 cM3 BoAbl M TUTPytOT 0.1 M pacTBOpPOM POAAHUCTOro aMMOHUSA [0 MosiB/e-
HUS YCTOWYNBOW KPacHOBATO-KOPUYHEBOU OKpacKw.

KoachpumumeHT, Bbipaxawwmini o06beMHOe COOTHOLWEHE Mexay KOHueHTpaumsamn 0.1 M pacTBopa cep-
Hokucnoro cepe6pa n 0.1 M pacTBopa poAaHMCTOro aMmmoHus. K. BblYUCAAKOT No popmyne

K * (44)

raoe Vop— cpefgHee apucdmeTmnyeckoe 3HayeHne o6bema 0,1 M pacTBopa pofaHWCTOro aMMOHUSA, NolueLero
Ha TUTpoBaHue 10 cM3 0,1 M pacTBopa a3oTHOKMcoro cepebpa, cm3.

Tutp 0.1 M pacTBOpa a30THOKMUC/IOro cepebpa yctaHaBmBaT no 0.1 M pacTBOpy X/IOPUCTOro HaTpus
(kanuns). 4na aToro B Tpn KOHMYECKMe KoNbbl HanmBakT no 10 cmM3 pacTBOpa X/IOPUCTOro HaTpusa (kanus), npu-
6aBnsaloT U3 6opeTkn 15 cm3 0.1 M pacTBopa a30THOKMUC/I0ro cepebpa. 25 cM3 BOAbl. 2 CM3 pacTBOpa a3oTHOW
KMCMOTbI. 1 CM3 pacTBoOpa Xe/sle30aMMOHUIAHbIX KBACLLOB U TUTPYIOT 0.1 M pacTBOpPOM pPOAaHUCTOro aMMOHUSA
[0 NOABNEHNS YCTONUYMBOW KpacHOBATO-KOPUYHEBOW OKpacku.
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TuTtp 0,1 M pacTBOpa a30THOKMC/IOro cepebpa no xaop-noHy Tct_. r/cm3, BbIYNCASAOT No hopmyne

T 0,00355 V

(45)
o1 “vTGp K

raoe 0.00355 — macca x/n10p-uoHa, cooTBeTcTBytowas 1 cm3 0,1 M pacTBOopa a3oTHOKMC/IOrO cepebpa, I
V — 06bem 0,1 M pacTBOpa X/IOpUCTOro HaTpus (Kanus), B3ATbIA HA TUTpPOBaHUE, CM3:
V, — o6beM 0.1 M pacTBopa a30THOKMC/IOro cepebpa, B3ATbI/i HA OCaxAeHue X/10p-noHa, cm3;
Ycp — cpeaHee apumeTnyeckoe 3HaveHne o6bema 0.1 M pacTBopa poAaHMCTOro aMMOHUSA, Nowejlwero
Ha TUTpoBaHue M36bITKa 0.1 M pacTBopa a3oTHOKUcnoro cepe6pa, cm3.

MpumevaHusn

1 Mpu MaccoBoii j0N1e X/10P-NOHA B aHanu3npyemoii npo6e MmeHee 1 % roToBsAT pacTBOPbLI a30THOKUCOrO cepe6pa,
POAAHUCTOT0 aMMOHUSA, XJIOPUCTOTO HATPUSA (Kanus) ¢ KOHLUEeHTpaLueii B Ba pa3a MeHblle yka3daHHbIx B 21.2.2.

2 B MaTepuanax c noBbileHHO! MaccoBoil foneii okcupa xenesa (lll) ero Heo6xo0AMMO NpeABapPUTENLHO OTAENNTb
pacTBOPOM YINIEKNCIOr0 HAaTPUA MaccoBOi KoHUueHTpaumneli 50 r/gm3.

21.2.4 NpoBepeHne aHannsa

HaBecky npo6bl maccoii 0,5— 1.0 r (B 3aBUCMMOCTU OT npeanosiaraemoli MaccoBOW A0/ XJTOP-UOHA)
nocrie TwaTeNbHOroO NepemMeLlMBaHsa B N1aTUHOBOM TUT/1e C TPEXKPATHbIM KO/IMYECTBOM YTr/1€KMCNOro HaTpus
crnekaloT B MydesibHOW neyn npu Temnepatype ot 850 X o 900 “C B TeueHue 4-5 muH. Cnek pacTBOpsIOT B
35—40 cm3 pacTBOpa a30THOW KMCNOTbI, HarpeToii Ao Temnepatypbl 40 BC — 50 X . ocafoK oT(hunbTpoBbIBa-
10T Yepes N/IOTHbIN UNbTP B KONI6Y BMeCTUMOCTbI0 250 cM3, NpoMbIBalOT ero Tpu-yeTblipe pasa HebonbLWNMU
nopumnammn ropsyein sogbl (70 X — 80 °C). MNpn aTom 06beM pacTBopa He A0/XeH 6biTb 60n1ee 100 cm3. Pac-
TBOP OX/1aXAatoT.

MaTtepuanbl LLeMeHTHOro NPON3BOACTBA, pa3fararlmnecs KucaoTamm, NnepeBoAAaT B pacTBOp Henocpes-
CTBEHHO 06pabOTKOI a30THOW KMC/IOTOW 6e3 cnekaHusA. 51 3Toro HaBecky maccoit 0,1— 1.0 r (B 3aBMCMMOCTH
OT npepnosiaraeMoli MaccoBOW A0/N X/IOP-MOHA) NOMeLalT B KOHWYECKYO KO/16Y BMeCTUMOCTbi0 250 cm3,
npn6aBnsoT 25— 30 cM3 pacTBOopa a3oTHOl KMCNOTblI U HarpeBaloT Npu TemnepaTtype, 6/IM3KONM K KUNEHUIO,
A0 NOJIHOFO pacTBOPEHUA HaBecku. 3aTeM O6MbIBalOT CTEHKM KO/16bl BOAON. Mpn aTom 06beM pacTBopa He
AokKeH npesbiwaTtb 100 cm3. PacTBop oxnaxaatoT.

K npurotoBsieHHOMY Mo O4HOMY WAW APYroMy crnocoby pacTBopy npub6aBnsaioT (B 3aBUCUMOCTU OT CO-
AepxaHusa xsop-noHa) 4— 15 cm3 pacTBopa a3oTHOKMCAOro cepebpa. 1 cmM3 pacTBopa Xene3oaMMOHUAHbIX
KBacCLOB 1M TUTPYIOT pacTBOPOM POAAHMCTOro aMMOHUS A0 YCTaHOBJ/IEHUA YCTOWUYMBOI KpacHOBaTO-KOPUYHe-
BOli OKpacKu.

21.2.5 O6paboTKa pe3ysibTaToB

MaccoByto gonto xnop-noHa XC)-. %. BbIYUCAAKT Mo popmyne

v rcl .(V,-V2.K). 100
(46)

roe V, — o6bem 0.1 M pacTBopa a3oTHOKMC/IOro cepebpa, B3ATbIi Ha ocaxaeHune xnopa, cm3;
V2 — o6bem 0.1 M pacTBOpa pogaHUCTOro aMMOHMKSA, Noweawnii Ha TuTpoBaHne M36biTka 0.1 M a3oTHO-
kucnoro cepe6pa, cm3.
T — Macca HaBecku npoo6sbl, T.

21.3 ®oTOTYypOUAMMETPUYECKUA MeTO[ onpeaesieHUss NpM MaccoBOl Aone xnop-noHa fo 2,0 %

21.3.1 CyuwHoCTb mMeTOoAa

MeTo OCHOBaH Ha B3aMMoOfelicTBUM MOHOB XJlopa U cepebpa c o6paszoBaHMeM CyCcneH3uu xaopuaa
cepebpa B a30THOKWC/Ol cpefe 1 N3MepeHns onNTMYeckol NAOTHOCTM KOMMTIONAHOrO pacTeopa.

21.3.2 Annapatypa 1 peakTuBbl

Becbl nabopaTopHble 06LWero Ha3Ha4yeHus no 4.3.

Meyb mydenbHas.

POTOKO/TIOPMMETP KOHLEHTPaLNOHHbINA.

Kncnota a3otHaa no FOCT 4461 wn pacteop 1:5.

Cepeb6po aszoTHoOKMcioe no NOCT 1277. pacTBOp MaccoBOW KOHUeHTpauueli 20 r/gm3. XpaHAaT pacTBop
B TEMHOW CTEKIAHHOW nocyge.

HaTpwuii TeTpabopHokucnblii 10-BoAHbIN Mo TOCT 4199. 06e3BOXEHHbIN.

Kanwuit yrnekucnbliii-HaTpuii yrnekucnbii no FOCT 4332.
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Cmecb NS cnnaBfeHua: Kasnii yrnekucnbli— HaTpuidi yrnekucsbli cMewmnBatT ¢ 06e3BOXEHHbIM Te-
TPaboOpPHOKNC/IbIM HAaTPUEM B COOTHOLUEHUMN 2 1.

Hatpwnii xnopucTbiii no TOCT 4233 nnn kanuin xnopucTtbli no FOCT 4234. BbICyLWeHHbIA Npu Temnepa-
Type 110 X B TeyeHWe He MeHee 3 Y 0 NOCTOAHHOW Macchbl.

Kanbuuii yrnekmcnbini no rOCT 4530.

21.3.3 MoarotoBKa K aHanun3sy

21.3.3.1 MNpuroTtoB/iIeHNe cTaHAapTHbLIX XU COMIEBOro0 pacTBOpPOB

[Ansa NpurotosfeHUs CTaH4apTHOro pacTteopa x/op-noHa (pacteopa A) 0,33 r X/1OPUCTOro HaTPUA Un
0.42 r x/opucTOro kanua pactBopstoT B 100 cM3 BoAbl, MEPEHOCAT B MEPHYIO KOOy BMeCTMMOCTbiO 1 AM3,
[OBOAST 40 METKN BOAOW 1 NnepeMelwmBatloT. MaccoBasi KOHLEHTpaLusa xiop-noHa B pacteope A — 0,2 mr/cm3.

CTaHpapTHbI pabo4nii pacTBop X/10p-MoHa (pacTBop B) rotoBaT pa3b6aBneHnem pacteopa A B 10 pas.
MaccoBas KOHLEeHTpaumnsa xaop-noHa B pactesope b — 0.02 mr/cm3.

[na npuroToBsieHNUSI COMEBOro pacTBOpa HaBECKY YI/IEKMCNOro Kanblms maccoli 0.5 r cmewmBaoT ¢ 2 T
cMecun Ansa cnsaBfeHUs U CNaaBAsAloT B N1aTUMHOBOM TuUrie B MydesibHOM neun npu temnepatype ot 700 X
[0 720 °C B TeyeHne 15 muH. Mocne oxnaxheHus nnas pacTBopstoT B 50 cm3 pacTBOpa a30THOW KMCNOThI
TemnepaTypoii 40 X — 50 X c ucnosib30BaHWEM MarHUTHOW Melanku. PacTBop nepeBoAsAAT KONIMYECTBEHHO
B MEPHYI0 K0Nnby BMecTUMOCTbI0 250 cM3, oxnaxaalT, pa3baBnsaoT BOAOW A0 MeTKU U NepemMeLlBatoT.

21.3.3.2 MNocTpoeHne rpagympoBOYHOro rpaduka

B nATb MepHbIX KON16 BMeCTUMOCTbI0 100 cM3 BHOCAT no 50 cM3 COMeBOro pactBopa M COOTBETCTBEHHO 1,0,
2,5; 5.0:10,0; 25,0 cm3 pacTtBopa b. uto cooTBetcTBYyeT 0,02; 0.05. 0.10; 0,20; 0.40 mr xnop-noHa. B pacTBopbl
[06aBNAOT Mo 5 cM3 pacTBopa a3oTHOKMCNOro cepebpa, AONMBAIOT A0 METKM BOAONW M nepemewmBaloT 1 MUH,
ocTaB/IAA pacTBOP A8 CO3peBaHNs Kosnonaa Ha 15 MMH B TEeMHOM MecTe. MoslyYeHHble rpagynpoBOYHbIe pac-
TBOPbl (POTOMETPUPYIOT OTHOCUTENBLHO AUCTUANIMPOBAHHON BOAbI, NCMOMb3YS CUHWI CBETOMUALTP C MakKCUMy-
MOM CBeTONponyckaHnsa Npu AsinHe BO/HbI 420— 450 HM 1 KIOBEeTY C TOJ/IWMHONM noraowatouero cios 50 mMm.

Mo nony4vyeHHbIM pe3ynbTataM M3MepPeHU ONTUYECKON NNOTHOCTU U M3BECTHOW Macce X/10p-noHa B o-
ToMeTpupyembix 06bemMax CTPOAT rpajyMpoBOYUHbIN rpaduk.

Mpu aHann3e matepunasios, PpaCTBOPUMbIX B a30THOI KMCNOTe, rpagynpoBOYHble PacTBOPbI FOTOBAT 6e3
fob6aBsieHNs CoNeBoOro pacresopa.

FpafyvpoBOYHbIA rpaduk CTPOAT AN Kax[oro onpefeneHus. [lonyckaeTcsi MCNOJSib30BaHUE OAHOTO
rpachuka npu npoBefeHnn cepun aHann3oB B TeHeHne He 6onee 1 CyT.

21.3.4 NpoBefeHne aHannsa

HaBecky npo6bl maccoi 0.5 r npu npegnosaraeMoil MaccoBoW gone xaop-noHa meHee 0.5 % nnm 0,1 r
npu 6051ee BbICOKMX COAEPXKAHNAX 3/IeMeHTa CN/IaBMA0T COOTBETCTBEHHO C2 WX 1 T CMecu ANSA cnnas/eHuns
1 Aanee NocTynawT, Kak N3/10xeHo B 21.3.3.1 B c/siy4yae NPUroToBJIEHNSA COMEBOr0 pacTBopa.

Mpwn aHannse maTtepunasnos, PacTBOPUMbIX B a30THOW KMcnoTe, Nnpoby 6e3 cnnaB/fieHns pacTBOPSAIOT He-
nocpegcTtBeHHO B 50 cM3 pacTBopa a30THOW KMCNOTbl, HarpeToli Ao Temnepatypbl 40 X — 50 X , u nepe-
HOCAT B MEPHYIO KON6GY BMeCTMMOCTbIo 250 cM3, oxnaxgatoT, pa3baBnsioT A0 METKN BOAON 1 nepemMelunBsatoT.

B MepHyto Kosiby BMecTumocTbio 100 cm3 nomewatoT 50 cM3 aHaIM3MpyeMoro pacteopa, npuinBaroT
5 cM3 pacTBopa a30THOKUC/IOro cepe6pa. JanbHeiiwne onepaymn — no 21.3.3.2.

21.3.5 O6paboTKa pe3ynbTaToB

Maccy xniop-noHa B MUIANrpaMmMax HaxoAAaT Mo rpagyvpoBOYHOMY rpadvky M BbIYUCAAKOT UCKOMYHO
MacCcoBYlO A40/110 31emeHTa B npo6e no chopmyne (7).

HenocpeAcTBEHHO MacCOBYIO [0/1H0 X/10pP-MOHa B MpoueHTax onpeaensatoT Mo rpagynpoBoYHOMY rpa-
h1KY. NOCTPOEHHOMY B KOOpAMHaTax «onTuyeckas NIOTHOCTb — MaccoBas 4017 3/1eMeHTa B NpoueHTax».

21.4 TIOTEHUMOMETPUYUYECKUIA MeTon ONnpenesieHUsi C MOMOCEIEKTUBHBLIM 3/1EKTPOAOM MPU MaccoBOW
A07510 xnop-noHa Ao 0,5 %

21.4.1 CywHoOCTb MeToaa

MeTopn ocHOBaH Ha U3MepPEeHUN NOHOMEePOM UAN pH-MeTpoM pa3HOCTU NOTeHUWasnos, BO3HUKatoWel Ha
rpaHuue X/10pua-ceneKTUBHOIO 3/1eKTpoAa N pacTBopa, coAepXalero x/10p-noH. NMoteHuynan xaopuna-cenek-
TUBHOTO 3/1€eKTPOAa, NPONOPLNOHANBHO 3aBUCALNIA OT aKTUBHOCTWU X/10P-MOHa B pacTBOpe, U3MepPSAT OTHO-
CUTENbHO XJIOPUA-CepebpPAHOro a/1eKTpoaa CpaBHEHUS.

21.4.2 AnnapaTypa, peakTuBbl U MaTepuarsbl

Becbl nabopaTtopHbie 06LWero Ha3Ha4yeHus no 4.3.

Meub mydenbHas.

Cmecb gna cnnassieHnsa no 21.3.2.
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Kanbuuii yrnekucnsln no rOCT 4530.

Conesoii pactBop no 21.3.3.1.

AHannsatop XuAKocTn nabopatopHbili cepnm AHMOH 4100 MAN aHasOTUYHbIA C Anana3oHOM M3Mepe-
HUS: anekTpoaBuXyLen cunbl (30C) anekTpoAHOW cuctembl — OoT MUHYc 2000 go nntoc 2000 mMB ¢ guckpeT-
HOCTbIO n3MepeHuns 1 n 0.1 mMB; 3HavyeHnit pH — oT MuHyc 2 Ao nnc 14 ea. pH ¢ ANCKPETHOCTbLIO N3MepeHuns
0,01 1 0,001 en. pH. c pa3bemMoM, COBMECTMMbIM C Pa3beMOM UCMO/Ib3YEMOro 3/1eKTpoja.

VIHOMKATOPHbIN XN0pUA-3N1eKTPOos (3N1EKTPOL, CENIEKTUBHBIN K MOHaM xsiopa) Tuna 3/1IMC-131C1. nnm Kom-
6VHMPOBAHHOTO TMNa, COBMeLalWnii NHANKATOPHbIV 3M1eKTPOoJ 1 3N1eKTPoS CpaBHEHWS B e4UWHOM Kopnyce C
KpUCTan/IN4yeckoin meMO6paHo B KOMMN/EKTe C pabounmMn peakTuBamu, noctaBasseMbiMY NPON3BOANTENIEM 3/T1EK-
Tpoga. 9N1eKTpoj AoNXKeH 6bITb CHabXeH pa3beMOM, COBMECTVMbIM C Pa3beMOM Ha U3MepuTesiIbHOM npubope.

QnekTpof cpaBHeHUA xnopcepebpsaHbli No TOCT 16286 nnun aekTpos CTEKNSAHHbIA KOMOUHMPOBAHHbI
Tnna 9CK-10601 no FOCT 22261.

MoarotoBky K paboTe aHasM3aTopa W 3/1eKTPOA0B OCYLECTB/AOT B COOTBETCTBUM C PYKOBOACTBOM MO
MX 3Kcnyataumm uan nacrnopTom.

Kucnota azoTtHaa no FOCT 4461 wn pacteop 1:10.

HaTpwuii xnopucTbiii no FTOCT 4233 wnun kanuii xnopucTelii no TOCT 4234, BbiCylleHHble Npu Temnepa-
Type 110 °C B TedeHne He MmeHee 3 4 40 NOCTOSAHHONM MaccCbl AN CTaHAAPT-TUTPbI.

MarHuTHas mewarsnka.

DUNLTP «CUHAS NeHTa» AnameTpom 15 cm.

Bymara macwTtabHo-koopgnHaTtHas no FOCT 334.

21.4.3 TlpuroToB/ieHWe cTaHAapTHbIX U pabo4ynx rpagynpoBOYHbIX PacCTBOPOB

[lna NpuroToB/IeHNs OCHOBHOMO CTaHA4APTHOro pacTBopa X/1op-noHa (pacteop A) 2.0986 r kasiMs X10pucToro
nan 1.6489 r HaTpUA X/IOPUCTOrO PacTBOPSIOT B BOAe B MEPHON KOsibe BMeCTMMOCTbIO 1 AM3, nocne yero pa36asis-
10T BOAOW 0 METKM U NepeMelunBatoT. MaccoBasi KOHLEHTpaLus XJ1I0p-uoHa B pacTBope A coctaBsnsieT 1000 mr/gm3.

CTaHAapTHble rpajyMpoBOYHble pacTBOpPbl FOTOBAT NocsiefoBaTeNlbHbIM pa3baBaieHneM BOAON B COOT-
BeTCTBUM € Tabnnuelh 19 aIMKBOTHbIX YacTeil paCTBOPOB, MapkKMpOBKa KOTOPbIX yKka3zaHa B Tabsinue pagom ¢
06BbeMOM anIMKBOTHO YacTu, B MePHOW Kosibe BMECTUMOCTbIO 200 CM3.

Mpun npuroTtoBsieHUM pabounx rpagynpoBOYHbIX PACTBOPOB B MepHble KON6bl BMeCTMMOCTbIO 50 cm3
BHOCAT no 5 cm3 pacteopoB A. b. B, . . E. X)X n gonuealoT f,0 METKU COJIEBLIM PAaCTBOPOM, MPUTOTOB/IEHHbIM
no 21.3.3.1. MaccoBasi KOHLEeHTpauusa X/1I0p-MoHa B MOJTyYeHHbIX pabouymnx rpagynpoBOYHbIX pacTBOpax Co-
cTaBnseT cooTBeTcTBeHHO 100; 50: 10; 5; 1,0: 0.50; 0,10 mr/gm3 (Tabnuuya 19).

Mpu aHann3e maTepuasoB pacTBOPUMbIX B a30THOW knucnote, paboyve rpagympoBoYHble pacTBOPbI ro-
ToBAT 6e3 fo6aB/IeHNA COMEeBOro pacTeopa.

Tab6bnuya 19

MaccoBasi KOHLEHTpaLUus X1op komMa Mr/gm3,

ANUKBOTHAs 4YacTb pa36aB/semMoro pacrsopa 0 pacTBope
MapkupoBka pacTsopa A W CTaHAAPTHOTO rPaayMpoOBOYHO0
pacTsopa, cM3 CTaHAapPTHOM pa6ouem
rpasyvmpoBoYHOM rpasyvpoBOYHOM
A — 000 100
B 100 A 500 50
B 20 A 100 10
r 20 b 50 5
il 20 B 10 1
E 20T 5 0.50
x 200 1 0.10

21.4.4 TpoBepeHWe aHanusa

21.4.4.1 TMoprotoBka Npo6bl K N3MEPEHNIO

HaBecky npobbl matepuasna, pasfnaratmLwerocs Kucnotamm, nepesofsaT B paCTBOP HEMNOCPeACTBEHHO 06-
paboTkoi 50 cmM3 Tensioro pacTBopa a3oTHOM KMCNOTbl Temnepatypoii ot 40 eC go 50 “C.

Mpun aHannise He pasnaralwlWNXCA KMcioTamu MaTepuasoB HaBecKy Npobbl nepemellnsarT B niatu-
HOBOM TUT/le C 2-KpaTHbIM KOJIMYECTBOM CMeECU AN CniaB/ieHUs 1 pacTBopstoT B 50 cm3 Tensioro pacteopa
a30THOW KUCMOTbI.
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Maccy HaBecku npo6bl Bbl6MpalOT B 3aBUCMMOCTU OT NMpeAnosiaraeMoi B Hell MacCOBOI [OMN XJ10p-
MOHa: 0,10 T 1 0.20 T COOTBETCTBEHHO NpX MaccoBoli fone xAop-noHa 6onee 0.10 % 1 meHee 0,10 %.

Mpwu nto6om cnocobe pas3fiokeHNss HABECKWN MOJTyYeHHbIi pacTBOP NepeBOAAT KO/IMHYECTBEHHO vepe3 unbtp
«CUHASA NleHTa» B MePHY Kosiby BMecTMMOCTbiO 100 cm3 (Mpu macce HaBecku nNpo6bl 0,1 1) mam 250 cm3 (Npu
Macce HaBeCKu 0.2 T), oxnaxaatoT, pa3baBnsaoT 40 MeTKM BOAON (MM ConeBbIM pacTBOPOM) U NepeMeLLMBatoT.

21.4.4.2 MN3mepeHne B rpagynmpoBOYHbIX W aHa/IN3MpyeMbiX pacTBOpax BeSIMUUHbI 3/IeKTPOLBUXYLLEN
cunbl (34C), agekBaTHOI aKTUBHOCTM MOHOB XJlopa

B cyxoli ctakaH BMecTuMocTbio 50 cm3 nomewatioT 25—30 cM3 MOArOTOB/IEHHOIO K N3MEPEHUI0 rpa-
AYVPOBOYHOIO pacTtBopa, ycTaHaB/MBalOT CTakaH Ha MarHUTHYIO Mewasiky, norpyxakwT B pacTBOp nepeme-
lWnBaKLWNA 3/1eMeHT, MHANKATOPHbIV 1 BCNOMoratesibHbl/i 31eKTpoAbl 1 NPOBOAST U3MepeHue noTeHumana,
perncTpupys yctaHoBuBlleecs 3HadyeHne 3[C. nameHsouweecs He 6onee yem Ha 0.5 mB/mMuH. NocnegoBa-
Te/IbHOCTb U3MEPEHU TPaAyNPOBOYHbIX PACTBOPOB — OT MeHbLUEN KOHLEHTpauun Xa0p-moHa K 6onblueit.

Fny6uHa norpyxeHuns afnekTpogos (He MeHee 15 mMm. 6e3 KacaHuUs AHa cTakaHa) U CKOPOCTb nepemeLu-
BaHWNA JO/DKHbI 6bITb PaBHO3HAYHbLIMU NPU BCEX M3MEPEHUAX.

Mocne namepeHuii 34C BLWKane rpaflyMpoBOYHbIX PACTBOPOB U3MEPSIIOT aHa/lorMYHbIM 06pasom S/ C B
aHann3npyemblx pacTBopax W. napaniesibHO, B pacTBOpe cTaHgapTHOro o6pasua c arTecToBaHHON MaccoBol
[oNnen X/10p-MoHa, NPUroToBsIEHHOM No 21.4.3.

MokasaHna M3MepuTesIbHOro Npuéopa CHUMaKT Yyepe3 3— 4 MUH MOC/e MOrpyXeHnsa 3/1eKTPoA0B B pac-
TBOp. MpN Nnepexoe oT O4HOro pacTBopa KAPYromy 3/1eKTpoAbl 06MIbHO NPOMbIBAIOT BOAON 1 OCcyLwalT husib-
TpoBanbHOl 6ymaroii. B koHLe onpeAesieHnit NpoBoAAT NOBTOPHOE n3MepeHne paboumnx rpagynpoBoOYHbIX pac-
TBOPOB. [1/19 NOCTPOEHUA rpafynpoBOYHOro rpadpmka NPUHNUMaIOT yCpedHEeHHble N3MepPeHHble 3Ha4YeHuns.

NMpumeyvyaHune — MNpu MaccosBoii foNe B aHaIM3MPyeMOM MaTepuane xaop-noHa ot 0.10 % fo 0.50 % spe-
MSl yCTaHOB/IEHMS1 NOTeHuuana OpueHTMPOBOYHO cocTasnsieT 0.5—1 MUH. Npy MaccoBoii fone xnop-noHa ot 0.01 % ao
0.H0% — 3—5 MuH.

21.45 O6paboTka pe3ysibTaToB

Mo nonyyeHHbIM pe3ynbTataM M3MepeHUi pasHOCTN NOTEeHUNanoB Mexay a1eKTpogaMu B rpagynpoBoY-
HbIX pacTBOpax U U3BECTHOW KOHUEHTpaLumn X10p-noHa B HAUX CTPOAT Ha MacwTabHO-KoopAWHATHON (nonyno-
rapudmmnyeckoii) bymare rpagympoBOYHbIA rpaduk, OTKAaAblBas Ha ocu opAnHaT 3HadyeHusa 94C B NMHENHOM
macwTtabe (1 mm cooTBeTcTByeT 1 MB), a Mo ocu abcumcc — BeIMYMHY MAcCOBOW KOHLEHTpauun xXop-noHa
B lorapumMmuyeckom macwtabe (10 CM COOTBETCTBYET OAHOMY MOPAAKY KOHLEeHTpaLunmn).

MaccoByto f0/1t0 x/10p-noHa B npobe Xcr, %, BbIYMCAAOT No dopmyne

X m, V 100
(47)
« “ 7T 10e '
rae n?, — maccoBasi KOHLEeHTpaLumsa x/J0p-noHa, onpegeneHHas no rpadpuky, mr/am3.
V — 06bem NpuroToB/IEHHOTO pacTBopa nNpo6bl, cM3.
T — Macca HaBecKu npoobl, T;
MpumMmeuyaHune — B npuioxeHun B npeactaBneH BapuaHT yCTaHOB/IEHMS FPaAyUPOBOYHOM 3aBMCMMOCTH

«3[1C — MaccoBas KOHLEHTPaLMs X/T0P-MOHa» (MOCTPOEHME rPaAy pPOBOYHOTO rpagrka) C PacieToM MacCOBOM KOHLEH-
Tpauum X/10p-MoHa B aHaIM3MpyeMbIX PACTBOPaXx C UCMO/b30BaHNEM CPeACTB nporpammbl Microsoft Excel 2013.

22 OnpepgeneHne PTop-noHa

22.1 CTaHfgapTHOe cpefHekBajpaTMyeckoe OTK/IOHEHWEe MOBTOPSAEMOCTU U pacxoxpeHune mexay pe-
3ynbTaTamy napanniefibHbIX onpeAeneHnii He AO/DKHbI MPeBbIlWaTh 3HA4YEHWNN COOTBETCTBEHHO aru I. ykasaH-
HbIX B Tabnuuye 20.

Tab6bnuuya20 B npoueHTax
MaccoBast fons throp-1oHa r
[o 0.3 BK/HOY. +0.02 0.03
CB.0.3000.5 » +0.05 0.07
» 0.5 » 1.0 » +0.15 0.20
» 1.0 » 5.0 * +0.30 0.40
» 50 » 23.0 » +0.50 0.70
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22.2 OndcbepeHunanbHbI POTOKOTOPUMETPUYECKNA MeTO C apceHaso

22.2.1 CywHoOCTb MeToaa

MeTopn ocHOBaH Ha ocflab/ieHNN MHTEHCMBHOCTU OKPACKU KOMMJ/IEKCHOFO COeAMHEHUs aslloMUHUSA C ap-
cCeHas0 B NPUCYTCTBUU MOHOB (pTOpa, 06pasyroLLero ¢ altoMuHuemM 6oee ycToliumBblii 6ecLBeTHbI KOMMIEKC
npu pH pacteopa 4.5.

22.2.2 Annapartypa v peakTuBbl

Becbl nabopaTtopHble 06lero Ha3Ha4yeHus no 4.3.

DOTO3/1IEKTPOKONOPUMETP KOHLLEHTPALMOHHbINA.

Meub MmydenbHas.

pH-meTp nnn noHomep c 4yBCTBUTENBHOCTLIO 0.05 eanHML pH.

Hatpuii TeTpabopHokmcablli 10-BogHbIn Mo FTOCT 4199. 06e3BOXeHHbI Npu TemnepaTtype (400 + 20) °C.
nnn 6ypa no FOCT 8429.

Kanwuit yrnekucnbiii, HaTpuii yrnekmcnblii no FOCT 4332.

Cmecb gna cnnassieHna no 21.3.2.

Kncnota consiHaa no FOCT 3118. pacTBOpbl MOMISIPHOM KOHUeHTpaumneii 0.1 monb/agm3 (0.1 M) n 1:3.

Kncnota ykcycHasa no N'OCT 61. negsiHas.

AMMMnak BogHbI no TOCT 3760. pactBopbl 1:15: 1:10.

PacTtBop 6ydepHblii no TOCT 4919.2 ¢ pH 4.5: 7 cM3 aMMuaka 1 12 cM3 YKCYCHOI KMCMOTbl NOMeLWaoT B
MepHY0 K0s16y BMECTUMOCTbIO 1 A4M3 1 pa3baBnsaioT A0 MeTkn Bodol. Koppekuynto pH 6ydepHoro pacteopa ¢ Tou-
HOCTbI0 +0.05 NpoBOAAT, UCMOML3YSA MOHOMEpP WK pH-MeTp. 4o06aBNsAs KanasgsMu aMMUak Uan YKCYCHYHO KUCOTY.

ApceHa3o 1 (ypaHOH) no geiicTBylowWeMy Ha TeppuTOpuUM rocyAapcTBa HOPMATUBHOMY [OKYMEHTY1':
0,263 r apceHa3o pacTBopstoT B 500 cm3 6ydepHoro pactasopa.

n-HuTpodeHon (MHAMKaTOP) NO AelicTBYOWEMY Ha TEPPUTOPUN rocyAapcTBa HOPMaTUBHOMY A OKYMEH-
Ty2): 0.04 r nugnkaTopa pacTeopsatoT B 50 cm3 BoAbl 1 A06aBNAOT BOCEMb Kanenb pacTtBopa ammuaka 1:1,5.

ANOMUHNI a30THOKUCIbIA 9-BOAHbLIN No FTOCT 3757 wAn antoOMUHUIA CEpPHOKUC/bIA 18-BOAHbIV MO
FOCT 3758: 0,15 r asitoMUHMUA a30THOKMUCIOTO wan 0,12 1 a/IloMUHNUA CEPHOKUC/IOTO pacTBopsAtloT B 60 cms3
pacTBOpa COMAHOW KACMOTbl MOMSIPHOM KOHUeHTpauueid 0.1 M. pacTBOp NepeHOCAT B MEPHYIO KONBy BMeCcTu-
MOCTbiO 1 AM3, pa3baBNAOT 4O MeTKN BOAOW U NnepemellnBatoT.

HaTtpwuit pTopucTbii no FTOCT 4463.

22.2.3 NoAaroTtoBKa K aHannsy

22.2.3.1 lMpuroToBneHne cTaHAapPTHOrO U COJIEBOrO pacTBOPOB

Ana npurotoBsieHNs cTaHAapTHOro pacTBopa HaBeckKy (DTOPUCTOro HaTtpus maccoli 0.1106 r. BbiCyLeH-
HOro A0 NOCTOAHHOWM Macchkl Npu Temnepatype 110 “C. pacTBOpsAlOT B BOAEe B MePHOW kon6e BMECTUMOCTbIO
500 cm3. ANIMKBOTHYIO YacTb pacTBopa pasbaBnsatoT Bogoli B 10 pa3. MaccoBas KoHUeHTpauusa Top-noHa B
cTaHAapTHOM pacTBope — 0.01 Mr/cm3.

[Ans npuroToBfieHWs COMEBOro pacTBopa He cogepxalyto htopa HaBecky OCO unm COTM cbipbeBoii
cMecu unu KnnHkepa maccoli 0.25 r cnnaBnAT B N1aTUHOBOM Tur/sie ¢ 1 r cmecu AN cnnasieHusa npy remne-
patype ot 900 X po0 950 X . Mo oxnaxaeHun niaeB B TUrne pactBopsAtoT B 50 cM3 pacTBOpa COJIAHOW KUC/OThbI
1:3 B cTakaHe BMecTUMOCTbiO 150 cM3 C nepemeliMBaHMeM Ha MarHUTHOI Mellanke. Yganue Turenb 13 cTa-
KaHa. ocaxgaloT rmgpaTbl OKCUAOB a/llOMUHUA 1 Xenesa, fo6asnas pacTBop ammunaka 1:1,5 B npucyTcTBun
Tpex— NATW Kanesnb MHAUKaTopa n-HuTpodheHona A0 U3MeHeHUs OKpacku pactBopa wam go pH 6,5—7,5 no
yHMBepcasbHOW MHANKaTOpPHOWN 6ymare. PacTBOop BMecTe C 0cafKOM MepeHOCHAT B MepHYy Konby BMecTUMO-
CTbto 250 cm3, pa3baBiAOT 4,0 METKM BOAOW, NepeMewwnBaloT U 4aloT OTCTOATbCA 15—20 MUH. 3aTeM oTUIb-
TPOBbIBAOT YaCTb PacTBOpa B CyXOW CTakaH.

22.2.3.2 TlocTpoeHUe rpagynpoBOYHOro rpaduka

B nATb MepHbIX KOG BMECTUMOCTbIO 50 cM3 BHOCAT Mo 20 cM3 O0TUIbTPOBAHHOIO CO/IEBOrO pacTBopa
n cooTBeTcTBeHHO 1.0; 1.5:2.0:2.5; 3,0 cm3 cTaHfapTHOro pacteopa, 4to cooteBetcTByeT 0.010; 0,015; 0.020;
0.025; 0.030 ™mr doTOop-MoHa. 3aTeM B KONGbI f06aBAAT MO 5 cM3 pacTBOpa COMN aftoMUHUA. 5 CM3 pacTBO-
pa apceHa3o n 10 cm3 6ychepHoro pacteopa. Bce konb6bl fonmBalT 40 MeTKM BOAOW, NepemMeluBalroT 1 gatoT
MOCTOATb 20 MUH.

MonyyeHHble rpagyMpoBOYHble pPacTBOPbl (DOTOMETPUPYIOT. NUCNOMb3YA 3e/leHblii UAn XenTblii cBeTo-
PUALTP C MAaKCMMYMOM CBETOMNPOMNYCKaHWsA COOTBETCTBEHHO Npwu A/1IMHe BO/HbI 530— 536 nan 582 Hm 1 KoBe-

) B Poccuiickoini depepaunn peiicteyet TY 6-09-4729—79 «ApceHaso 1; (2-{0-apcoHoceHnn)-A30]-1.8-4AUN-
MMAOPOKCUHA®TAINH-3.6-agncynbdokmcnorbl gnHatpmesas cosnb: BEH30J1-2-apcoHoBas KNC/IOTA-(1-A30-2)-1.8-
ANTNOPOKCUHADTANNH-3.6-ancynboKncIorba AMHaTpneBasi Cofb: YPaHOH)#.

2) B Poccuiickoli deaepauunu geicteyeT TY 6-09-3973— 75 «M-HUTPOGEHON YNCTLIN AN aHAIN3a U YUCTbIN».
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Ty C TONWMHOV Nornowarouero caos 20 MM, OTHOCUTE/IbHO FPagynpoBOYHOro pacTBopa C Maccoi Top-noHa
0.020 Mr, MO KOTOPOMY yCTaHaB/NMBaOT ONTUYECKNI HOMb Npubopa B 3aBMCMMOCTM OT YYBCTBUTE/ILHOCTU B
MHTepBane ontTnyeckor nnotHoctn 0.300—0.400.

Mo nony4yeHHbIM pe3dysibTaTaM M3MepPeHU i ONTUYECKOW MJIOTHOCTU N U3BECTHOW macce (hTopa B poTO-
MeTpupyembix o6 bemax CTPOAT rpajynpoBOUHbIl/ rpatuk nnm cocTaBnsloT rpagynpoBoYHOe ypaBHEHMe.

FpagyvpoBOYHbIA rpaduk CTPOAT ANSA KaxAoro onpefgeneHus. [lonyckaeTcsi UCNO/Ib30BaHUE OAHOMo
rpaduka npy NnpoBefeHNN Cepun aHasIn3o0B B TeyeHne He 6onee 1 CyT.

22.2.4 TlpoBejgeHue aHanusa

HaBecky npo6bl, BbiGpaHHY0 B 3aBUCMMOCTM OT Mpejnosaraemoil maccoBoi fAonu topa B cooTBeT-
cTBUM € Tabnuuei 21, cniaBnsaloT 1 NepeBOAAT B pacTBop no 22.2.3.1.

Ta6nuya 21

MaccoBast fons Macca HaBeckm A/IMKBOTHas YacTb aHa/M3VPyemoro O6beM coneBoro
tpTop-voHa. 4 npoGbI.1 pacteopa, 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 MepHYyl0 Konby BMeCTUMOCTbIO 50 cmM3 nomMewatoT 20 cM3 CONEBOro pacTBopa n 2 cM3 ctaHAapT-
HOro, B pYryl0 — a/MKBOTHYIO 4acTb aHa/M3MpyemMoro pacTBopa B COOTBeTCTBUM € Tabnuuen 20. JanbHeli-
wne onepauynm — no 22.2.3.2.

22.2.5 O6paboTka pe3ynbTaTtoB

Maccy Top-uoHa B MUAAUTPaMMax HaxoAsiT Mo rpagympoBOYHOMY rpadduky M BbIYUCASAIOT UCKOMYHO
MaccoBYIO A0/1t0 3/1emeHTa no copmyne (7).

HenocpeacTBeHHO MaccoByio 0110 (PTOP-UOHa B MPOLEHTax onpeAensatoT No rpagyMpoBoYHOMY rpadu-
Ky. MOCTPOEHHOMY B KOOpAMHaTax «onTuyeckas MJ0THOCTb — MaccoBas [,0N18 3/1eMeHTa B NpOoLeHTax» unm
BbIYNC/IAOT MO rPagynpoBOYHOMY YPaBHEHUIO.

22.3 ToOTeHUMOMETPUYECKU METOS C MOHOCENEKTUBHbLIM 3/1eKTPOAOM

22.3.1 CywHoCTb MeTOAa

MeTo/ OCHOBaH Ha U3MEPEHNUN NOHOMEPOM MUAN PH-MeTpOM pasHOCTU NOTEHLUMAN0B MexXAy UHAMNKATOP-
HbIM (PTOPUAHBLIM 3/1€KTPOAOM U XIOpCepebpPsiHbIM 3/1EKTPOAOM CPaBHEHUS B pacTBopax, CoAepXalnx NOHbI
hTopa 6e3 oTAeNeHNs MelalWwnx 3/1eMeHTOB, MacK/PYeMbIX PacTBOPOM ypoTponuHa npu pH 6.

22.3.2 AnnapaTtypa n peakTuBbl

Becbl nabopatopHble 06l ero HasHa4eHnsa no 4.3.

AHannsaTop XuAKoCcTn nabéopaTopHbIi cepun AHMOH 4100 wan aHaNoOrM4HbIl C anana3oHoOM M3mepe-
HUSA: anekTpoaBuxylen cunbl (3A4C) an1ekTpoAHON cnctembl — OT MuHyc 2000 go nnatoc 2000 mB ¢ guckpeTt-
HOCTbIO n3mepeHuss 1 n 0.1 mMB: 3HayYeHuWii pH — oT MUHYC 2 Ao nnatc 14 en. pH ¢ ANCKPETHOCTbLIO U3MepeHus
0.01 n 0.001 ep. pH c pas3bemMoOM, COBMECTUMbIM C pa3beMOM UCMNOJIb3YyeMOro 3/1eKkTpoja.

3NeKkTpoA UHANKATOPHbIN (PTOPUAHBINA (CENEKTUBHbIN K dTOp-noHy) Tuna 3/1INC-131 F nnm kom6mHunpo-
BaHHOro TUNa, cCoBMeLaloLWmnii MTHANKATOPHbIN 3NeKTPOJ 1 3/IeKTPO/ CPaBHEHUA B eAUHOM Koprnyce ¢ KpucTan-
nnyecko mem6paHoii B kKomnaekTe ¢ paboynmun peakTuBamMu, NocTaBAsieMbIMU NPOU3BOAUTENIEM 3/1eKTpoja.
3neKTpof A0NKeH 6biTb CHabXeH pa3beMOM, COBMECTUMbIM C pa3beMOM Ha M3MepuTeslbHOM npubope.

dnekTpog cpaBHeHUs xnopcepebpsHbIii no TOCT 16286 un 31eKTpoa CTEK/ISIHHbIN KOMOGUHUPOBaHHbI
Tuna 9CK-10601 no rOCT 22261.

MoaroToBKy K paboTe aHanuM3aTopa W 3/1€KTPOAOB OCYLECTBASAIOT B COOTBETCTBUN C PYKOBOACTBOM MO
MX 3Kcnayataumm nam nacnoptom.

Hatpwuii dpTopucTblii no TOCT 4463.

Cmecb ons cnnasrieHnsa no 21.3.2.

Kucnota conaHaa no N'OCT 3118, pactsop 1:3.

YpoTponuH (TexHuyeckuin) no FTOCT 1381. pacTBOop maccoBoli KoHueHTpauuen 300 r/igm3, pH 6:250 r
ypoTponuHa (rekcameTusieHTeTpaMnH) pacTBOPSAIOT B 200 CM3 BOAbl, 06aBNAIOT 120 CM3 pacTBOpa CONAHOM
KNcnoTbl. MoNyyeHHbIt pacTBop pa3baBnatoT Bogo Ao 1 a4m3.
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22.3.3 TloparotoBKa K aHanusy

22.3.3.1 TllpurotosfieHNe CTaHAapPTHOro U rpagynpoBOYHbIX PACTBOPOB

[Ana npuroToBneHMs cTaHA4apTHOro pacTBopa HaBecKy (PTOPUCTOro HaTpus, BbICYLUEHHOrO A0 NOCTO-
AHHOW Macchbl Npun TemnepaTtype 110 °C. maccoii 0,42 r pacTBOPAIOT B BOAe B MEPHOIi KO/16e BMECTUMOCTbIO
1 am3, pazbaBnaloT BOAOW A0 METKM 1 NepemMellMBaloT. MonsipHas KoHueHTpauusa Topa B cTaHAapTHOM pac-
TBOpe — 0.01 monb/gm3 (0,01 M).

[pagynpoBOYHbIE pacTBOPbl FOTOBAT M3 CTaHA4ApPTHOro pacTBopa nocsiefgoBaTeflbHbIM pa3baBieHnem
BO/IO B COOTBETCTBUM C Tabnuuei 22 aNMKBOTHbIX YacTell cTaHAapPTHOrO U MOJSTyYeHHbIX Ha ero OCcHOBe rpa-
AYVPOBOYHbIX PaCTBOPOB B MEPHOI kon6e BMecTMMOCTbio 250 cm3. CTaHAapTHbI pacTBOp MOXeT 6bITb UC-
nosib30BaH KakK OAUH U3 rpafynpoBOYHbIX PACTBOPOB.

Ta6nuya 22

KOoHLeHTpaumsa nosy4yeHHoro

MonsipHasi KOHLIEHTpaLs ANVKBOTHas YacTb Macca chTop-1oHa B
CTaHAAPTHOTO UM Pa36aB/ISEMOI0 CTaHAAPTHOTO FPaAynpoBOHHO pacTeopa AVMKBOTHOM (5 CM3) YacTu
rpa/lyVpOBOYHOrO PacTBOpa. WY TPaflypOBOYHOI0 MonsipHas MACCOBas t pagyiiposouoro
MOfIbI' M3 pacTeopa, cM3 MOnbiaM3 wriom3. pacTBopa, Mr

— — 1-10-2 0,19000 0,95000
MO'2 50 2-10*3 0.03800 0,19000
MO'2 25 110-3 0,01900 0.09500
1-10'3 50 2-107 0,00380 0,01900
1-10 3 25 no-4 0.00190 0,00950
1-10 4 50 2-10-5 0.00038 0.00190
1-10-4 25 11Q'5 0.00019 0.00095

22.3.3.2 MpuroTtossieHNe COMEBOro pacTeopa

Ana nNnpuroTtoB/ieHMS COJSIEBOr0 pacTtBopa He cogepxauwyto pTopa HaBecky CO kateropuu FCO, OCO
nnn COT cocTaBa CbIpbEBOW CMeCcK Uin KNnHkepa maccoii 0.5 r cniaBAsAoT B N1aTUHOBOM Turae ¢ 1 r cmecu
Ana cnnasneHusa npu Temnepatype ot 900 “C go 950 °C B TeyeHne 5 MUH.

Mo oxnaxaeHnun nna. B TUrne pacTBOpPsitOT B 50 cM3 pacTBopa COMAHOM KUCNOTbl B cTakaHe BMECTUMO-
cTbto 150 cM3 Cc nepeMellnBaHNEM Ha MarHUTHOU Melasnike. PacTBop NepeBOAAT B MepHYO K016y BMeCTUMO-
cTbto 250 cm3, pa3baBnAT 40 MeTKM BOAONM N NnepemMellnBatoT.

22.3.3.3 MogrotoBka Npobbl K aHann3y

HaBecky npo6bl maccoli 0.1-0.5 r (B 3aBUCMMOCTU OT NpeAnonaraemMoil MaccoBoii fonun Topa B aHanu-
3MpyemMomM maTepuane) nepeBoAAT B pacTBop no 22.3.3.2.

22.3.4 NpoBeAeHNEe U3MEPEHNN BEIMUUHDBI 3/1eKTpoaBuxXywei cunel (34C), agekBaTHO’
aKTUBHOCTU MOHOB (PTOpa B rPalynpoBOYHbIX N aHaANNU3NPyeMbliX pacTBopax

B Tpn cTakaHuYmMka BMeCTMMOCTbIO 50 cM3 oT6MparoT No 5 cM3 coneBOro pacteopa U COOTBETCTBEHHO MO
5 cM3 rpaflyMpoBOYHbIX PacTBOPOB, 6/IM3KUX MO MaccoBOl fose pTopa K aHann3mpyemoii npooGe.

B uveTBepTbIi cTakaHYMK NomMelwalT 5 cM3 aHann3mpyeMmoro pactesopa u 5 cm3 Bogpbl. Mpn maccoBoi
pone top-noHa 6onee 1 % aHann3npyemyto HaBeCcKy yMeHbLwarT g0 0.05 r, a a/IMKBOTHYIO YacTb aHasn3un-
pyemMoro pactesopa B 4eTBEPTOM CTakaHuMke — 0 1 cm3, BOCNONHAA 06beM A0 5 CM3 CO/IeBbIM pacTBOPOM.

Bo Bce cTakaH4Mku fo6aBnsoT no 20 cM3 pacTBOpa YpPOTPONUHA, COAEPXMMOe NepeMellnBatoT Ha mar-
HUTHOW Melwanke, NOrpyXatT B paCTBOP 3/1EKTPOAbI U U3MEPAIT B MUIIMBO/IbTAX NOTEHUNa bl TPaAynpoBOY-
HbIX (OT MeHbLel KOHUEHTPaUUn (pTopnaoB K 60NblUeli) U aHaNU3MPYEMbIX PACTBOPOB.

MokasaHnAa npnéopa cHMMalOT Yepes 3-4 MVH MOC/e NOrPyXeHUsa 3N1eKTPoAO0B B pacTBop. MNpu nepexoae
OT OHOro pacTBoOpa K ApPYromy 3a1ekTpoAbl 061M/IbHO NPOMbIBAIOT BOAOW M OocylwalT huibTpoBanibHOW 6yma-
roii. B koHue onpegeneHunii NpoBoASAT NOBTOPHOE U3MeEpPeHNe OAHOIo U3 rPagympoBOYHbIX pacTBOpoB. Ecnu
pe3ynbTaT oT/iMYaeTcs 60/1ee Yem Ha +3 MB OT pesynbTata NepBoro M3MepeHus, TO BCIO CEPUID U3MEPEHUNA
NOBTOPSAIOT A0 YAOB/IETBOPEHNS YKa3aHHOro ycsioBuA. 3a OKOHYaTes/bHbIA MPUHMMalOT pe3ynbTaT NepBoro
n3mMepeHus.

22.3.5 O6paboTKa pe3ysibTaToB

Mo nonyyeHHbIM pe3dysibTatam onpegesieHnin pasHOCTM NOTEHLMANIOB MeXAy 3/1eKTpogamMmun B rpagynpo-
BOYHbIX pacTBOpax M U3BECTHOI B HUX Macce PTOp-MoHa CTPOSAT Ha MacwTabHO-KoopAUHATHON (monynora-
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pudmmnyeckoit) 6ymare rpagympoBOYHbIl rpacuk, oTknagbiBas Ha ocu opaguHat 3HadeHns 34C B NMHENHOM
MacwTabe (1 mm cooTBeTcTBYyeT 1 MB) 1 no ocn abcuyncc — maccy pTop-noHa B norapmpMmmyeckomMm maclu-
Tabe (10 CM COOTBETCTBYeT OAHOMY NOPSAKY Macchbl).

MaccoByto fonto Top-noHa BblYNCAAKT no dopmyne (7).

23 PeHTreHocneKTpasibHbI MeTof onpeaeneHns 3/1eEMEHTOB

23.1 O6nacTb NpUMeEHeHUA

MeTo/ pacnpocTpaHsaeTcs Ha maTepuanbl, UCNOMb3yeMble NpeanpuATUEM MPU NMPOU3BOACTBE LeMeHTa
Ha pasNnMyHbIX ero nepegenax (CbippbeBble Marepuanbl, CbipbeBbIe WNXTbI, KIVHKEP, LLeMeHT, MUHepalbHble
[o6aBKN, perynisTop CPOKOB CXBaTbIBAHUA LEeMEHTa U ApP.) C Leflblo OCYLeCTB/IEHNSA OMNepaTuBHOIO KOHTPOSA
X XMMUYECKOro cocTasa, B TOM YMCJ/Ie B YC/IOBUAX peasibHOro BpeMeHu (B NOTOKe).

Mpy BHeagpeHUM MeToda B MPAKTUKY KOHKPETHOro npovsBofCcTBa MPOBOAAT MOATBEpPXAeHue ee pea-
NIN3yeMOoCTN B COOTBETCTBMM C pabouyeii meTtoaukoi npeanpustus (PMM). Attectauuto PMI BbINOMHAOT B
cooTtBeTcTBUM ¢ TOCT 8.010. Mpn 3TOM 6a30BbIMU OCTAOTCA HOPMaTUBHble TPe6OBaHNSA, YCTAaHOBJIEHHbIE B
cTaHfapTe 419 COOTBETCTBYHOLWNX 3/IEMEHTOB.

PeHTreHocnekTpasibHblI MeTO[, He MOXeT 6bITb MCNOJIb30BaH B KayecTBe apbuUTpaxHoro.

23.2 CywHoCTb MeTOAa

CywHOCTb MeTofa 3ak/oyaeTcsa B U3MePEeHWUM WUHTEHCUBHOCTE XapaKTepMCTUUYECKUX NIMHUI peHTre-
HOIIOOPECLIEHTHOTO U3/TyYEHUsI OMpeaesiseMblX 3/IEMEHTOB C nocrnegyoueli TpaHcopmaumeii aHanuTu-
YECKUX CUTHA/IOB B MacCOBY [0J/110 3/IEMEHTOB NOCPEACTBOM MPOrpaMMHO-a/irOPUTMUYECKOTO KOMIieKca
(MAK), BXoAsALWEero B KOMNAEKT peHTreHocnekTpomeTpa.

23.3 O6opyaoBaHue n matepuanbl

Becbl nabopaTopHble 06Lero Ha3HayeHus no 4.3.

Meyb mydenbHas.

L kad cywnnbHbIN.

CneKkTpomeTp PEHTreHOBCKUA (BOMTHOBOI, 3HEPrOAUCMEPCUOHHbIV UIN aHanorMyHble), NO3BONAOWMNA
aHanM3nMpoBaTb XMMWUYECKNE 3/IEMEHTbI, XapakTepHble A5 MaTepuasioB LEMEHTHOTO NPOM3BOACTBA C OA4HO-
BPEMEHHOW perncrpaymner n3nyvyeHMss He MeHee LeCcTU 3/IEMEHTOB.

KomnnekTbl cTaHgapTHbIX o6pasuoB npeanpuatua (COM) ansa kax[on pa3sHOBMAHOCTM MaTepuasnoB
U/MNn nx KOMNO3NLNiA, N3rOTOBMIEHNE N aTTeCTaLNI0 KOTOPbIX BbIMNOJHSAT No 4.16.

O6opypoBaHue U MaTepuasnbl 418 NOATOTOBKM 06pa3uoB-usnyyarteneli B COoTBeTcTBUM ¢ PMII.

23.4 NoprotoBKa K NpoBeAeHWt0O aHanusa

23.4.1 ®opmupoBaHue komnnektos COI cocTaBa aHaIM3NpPyeMblXx MaTtepuasion

Komnnekt COM poskeH paBHOMEpPHO oxBaTbiBaTb Auana3oH MPOU3BOACTBEHHbIX KOHLUeEHTpauuii no
Kaxgomy aTTecTyeMoMy asieMeHTy. Konnyecteo COIl B KOMNekTe AO/MKHO OblTb HE MeHee M + 2. rae N —
YNCMI0 aHaNU3NpyeMbIX B MaTtepuasie 3/IeMeHTOB.

COI cocTaBa aHanM3upyembiX MaTepnanoB OPMUPYIOT, Kak NpaBuno, n3 Nnpob, oTobpaHHbIX B NpoLec-
Cce UX NPoOu3BOACTBEHHOrO BblMycka. 111 o6ecnevyeHns paBHOMepHOCTU paboyero gnanasoHa KOHUeHTpauni
onpegensieMbliX 3/7IEMEHTOB [J0MNyCcKaeTCs B3aMMHas KOppekTupoBka o06pa3uoB BHyTpu komnaekta COM wuc-
XOAHbIMU KOMMOHEHTaMM ero BeleCTBEHHOrO cocTaBa, YTO NO3BOUT Hanbosiee NONHO yyecTb B COMM npous-
BO/CTBEHHbIE KO/le6aHNA N0 KaxAoMy 13 onpepesiseMbiX 3/1eMEHTOB.

23.4.2 N3roToBneHne obpa3uoB-n3nyvartesieli BbINO/IHAOT B COOTBETCTBUN C KOHKPETHO MPUHATBLIM Ha
npeanpuATUN METOA0M, NponucaHHbIM B PMIT.

Mprvmepbl NOATrOTOBKM 06pasuoB-n3siyvyatesiel K peHTreHOCNeKTpasbHOMY aHannsy npeacTaBfieHbl B
npunoxexHunu b.

23.4.3 O6pasybl-n3nyyatenm n3 matepuasna COIM. B KOTOPbIX aTTeCTOBaHHble XapakTepucTukn npeg-
CTaB/ieHbl B pacyeTe Ha Cyxoe BellecTBO, roTOBAT MM60 M3 npeABapuTeIbHO BbICYLUEHHOTO A0 MOCTOSHHOW
Maccbl maTepuana, NM6o 13 BO3AYLIHO-CYXO HaBeCKWU C AanbHelillnM nepecyeToM pesy/nibTaTa aHanm3a Ha
CyXxoe Bel|eCcTBO YMHOXEeHMeM ero Ha KoaduuymneHT Kr Bbluncnsemslii no doopmyne
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48
100-X" (48)

roe X — maccosas gonsa snarv B matepuane COTl. onpegeneHHas nepef npoueaypoi rpagynpoBky No pas-
neny 6. %.

N3 COIl cocTaBa TEXHOreHHbIX MaTepuasioB, B KOTOPbIX aTTeCTOBaHHble XapakKTepucTuku, npencras-
NeHbl B pacyeTe Ha NpokaneHHoe BelecTBO, o6pasybl-n3siyyaTenn roToBaT U3 matepuana, npegsaputesibHO
NPOKasIeHHOTro Npu TemnepaType, ykadaHHOW B foKkymeHTe Ha COTll, nmb60o nepecunTbiBalOT aTTeCTOBaHHbIe
XapaKTepUCTUKN Ha Cyxoe, YMHOXas nx Ha koadduuyneHT K2. Bbluncnsemslii no oopmyne

K 100 - Xn,,,
100

rae Xnnn— noTeps Maccbl Mpy NpokanvBaHun B maTepuane COl. onpegeneHHas nepepg npoueaypon rpa-
AYyWpoBKKN no pasgeny 7, %.

(49)

23.5 [lpoBepeHue npoueaypbl rpagynpoBKN PeHTIeHOCNeKTpoMoTpa

Mpoueaypy rpafynpoBK/M PEHTreHOCNeKTpoMeTpa OCYLEeCTB/IAIOT B COOTBETCTBMUN C MHCTPYyKUMei Kk MAK
peHTreHocnekTpomeTpa.

23.5.1 inA y4yeTa BAUSAHUSA BO3MOXHOI HecTabunbHoCcTK (Apelida) paboTbl peHTreHocnekTpomeTpa Ha
pe3ynbTaTbl U3MEPEHNA NPUMeEHSIOT obpasel-penep, (ganee — penep), KOTOPbI/ yunTbiBaoT B [MAK peHTre-
HOocnekTpomeTpa.

Penep BbiGUpaloT U3 komnaekta coorseTcTBytowmx COMM. B KOTOPOM MaccoBble 401N 3/IEMEHTOB Haxo-
AATCA B CepeuHe onpeaenseMoro gnanasoHa, U roToBsIT M3 Hero o6pasel-n3nyyaresib METOA0M Cr/iaBAeHUsN
c cirocom.

O6pa3sel-penep CTaBAT Ha M3MepeHUe Nocsie N3MepeHUs MHTEHCMBHOCTU OT Tpex o6pasuoB-usnyya-
Tenen kaxgoro COIM komnnekta. Uepeays Takum ob6pasom obpasubl-usnyyatenm kaxgoro COT wn penepa,
npoBoAAT n3amepeHune Bceii cepum COT. nosyyast paccymMTaHHble B aBTOMaTUYECKOM pexnme OTHOCUTENbHbIE
WHTEHCUBHOCTW MO KaXAO0MY aHa/M3npyeMoMy a/ieMeHTY.

[pafAynpoBOYHbIE 3aBMCMMOCTU, MOJSTyYEHHbIe B KOOPANHATaX «OTHOCUTENIbHAsA UHTEHCUBHOCTb— 3HauYeHne
MaccoBOli 011 onpeaenseMoro ajfieMeHTa», BbIBOAAT Ha Ancnneil n puKcupyroT Ha NPUHTEPHOl pacneyaTke.

23.5.2 KOHTpO/b fOCTOBEPHOCTN pe3y/bTaTOB aHasn3a, Noay4yeHHbIX Npu paboTe peHTreHocnekTpome-
Tpa B pexume rpagympoBKu, OCYLLECTB/AIOT UCNOMb3ya psaf o6pa3uos (gnanasoHa NPOU3BOACTBEHHbBIX KOH-
LeHTpauuii No KaXxA4oMy aTTeCTOBaHHOMY 3/1eMeHTy) U3 komnsiekta COTl. He BK/IIOYEHHbIX B rpayupoOBOYHbIi
paa. Mony4yeHHbI pe3ynbTat aHanmsa KOHTposibHoro COTM cuuTaloT yA0B/1eTBOPUTENIbHbIM, €C/IN NOJTyYeHHble
3Ha4YeHns MaccoBoOli A0/ onpejesniIieMoro ajsieMeHTa oT/invalTcsa OoT aTTecTtoBaHHOro B COT 3HavyeHnsa He
6onee, yem Ha 0.7 cpegHeKBaApPaTUYECKOro CTaHAapTHOIO OTK/IOHEHNSA NOBTOPAEMOCTM (OT), YCTaHOB/IEHHOTO
AN COOTBETCTBYIOLLErO 3/1eMeHTa.

23.6 [lpoBepgeHue aHanunsa

AHanns martepuanos Ha atTectoBaHHble B COIll a/1eMeHTbl, B TOM YuUc/ie Npu onepatuBHOM KOHTpoO/le,
OCYLeCcTBASAIOT B COOTBETCTBUMN C TEXHUYECKON AOKYMeHTauunein K peHTreHOCNeKTpoMeTpy U UHCTPYKUuel K
MAK npn paboTe ero B pexunme aHannsa, C MICNO/1b30BaHNEM MOJTyYeHHbIX MO 23.3 pe3ybTaToB rpagynpoBKu
peHTreHocnekTpomeTpa.

[nsa aHanusa roToBAT No ABa o6pasua-nsnyyarens aHaaMsnpyemMmoli Npo6bl TEM Xe Cnocobom, KOTopbli
ncnonb3oBanu Npyu pabote peHTreHOCNeKTpoMeTpa B pexyume rpagynpoBku, U3Mepsasi UHTEHCUBHOCTb WX W3-
nyyeHus. 3ateMm obpasua-ussiyyatesia pernepa, nosyyas B aBTOMaTUYECKOM peXxrvMe OTHOCUTEsIbHblE UHTEH-
CMBHOCTU aHaNM3nMpyeMblXx 06pa3LoB No Kaxg0My U3 onpepesiseMbiX 3/1eMeHTOB.

B kavecTBe pernepHOro obpasua UCnonb3yloT TaKOBOM, MPUHATLIM NPY BbINOJIHEHUN NpOLeAypPbl rpagypoBKU.

23.7 O6bpaboTka pe3ynbTaTtoB

Mpun ncnonbsoBaHumn MAK pesynbTaTbl U3MepPeHUn XMMUYECKOro cocTaBa aHa/In3mpyembix Npob6, B T.u.
nocnepfoBaTe/ibHbIl NPOLECC N3MePEeHN, BbIBOAAT Ha AnCN/eln 1 UKCMPYIOT Ha NMPUHTEPHOI pacneyaTke.

23.8 locTOBEPHOCTL pe3y/ibTaToB aHafin3a, NoJIyYeHHbIX peHTreHocnekTpasibHblM METOAOM aHanusa, B
TOM 4uKC/ie Npy onepaTMBHOM KOHTPOJIE, OCYLECTBAIOT B COOTBETCTBUM € 4.18— 4.19. ucnonb3ya ctaHgapTu-
30BaHHble XMMMYECKMe MeToAbl aHann3a, ¢ NepuoaNYHOCTbIO, YCTAHOBJ/IEHHOW TEXHO/TIOTMYECKUM persiaMeH-
TOM KOHKPETHOro npeAnpusitTus 1 nponvcaHHomn B PMIT.
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MpunoxeHne A
(pekomeHayemoe)

CxeMbl cMCTeMaTU4yeCcKoro aHasimsa uemeHTa

01lr

Ou*T6H*B Onnetchm n (eECmOO0»w e axonepeXe peerage H<3 (BAA)
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MpunoxeHue b
(pekomeHgyemoe)

MpumMepbl NOAFOTOBKU 06pa3L,oB-U3nyyaTeneil K peHTreHoCnekTpasbHOMY MeToAy onpeaeneHuns
3/1eMeHTOB

B.1 Xumunyeckne peareHtsl

NuTtwnid yrnekucnslii no 15.2.2.

Nntna Terpabopat 6€3BOAHbIN.

Nntna metabopaT 2-BoAHbI no 15.2.2.

HaTpuit a3oTHokucnbli no FOCT 4168.

Kucnota 6opHasi no FOCT 9656 n pacTBOp MaccoBoOii koHUeHTpaumei 50 r/gm3.

Kpaxman pactBopumbiii no TOCT 10163.

Cwmecb Ana cnnaBnexHns: 6e3BofHbI TeTpabopaT nnn metabopar NUTUA, NPOKANIEHHbI NPy Temnepatype He Me-
Hee 700 *C, yrnekucnblii NUTUI 1 a30THOKUCAbIA HaTpUil cmelwnBalT B hapdpopoBOil CTynke B NPOLEHTHOM OTHOLWIEHUN
75:20:5 (B cnyyae ucnonb3oBaHus Tetpaboparta nutua) nnm 85:10:5 (B cnyyaB ncnonb3oBaHnsa metabopara nutus).

5.2 N3roToBneHne obpasyoB-n3nyyatenein MeToAoM cnnaBneHus

N3 cepun COM wnsrotaBnmealoT o6pasybl-usnyyarenu B suje tabneTok HannasieHNEM Ha NOANOXKY (Mn APYrUm
MeTooM, ykazaHHbIM B PMM) nopowka COT. cMewWwaHHOro co cMecbio AN cnnasneHus. MNMpeaBaputensHo, ANS ynyu-
WeHNsA cuenneHna NoAMOXKA C pacniaBoOM ee CMavuMBalT PacrBCpoM GOPHOI KMCMOTbl U NOACYWMUBAKT B CYWUIbHOM
wkadcy npn Temnepatype ot 105 "C go 110 “C.

Haseckn COIM maccoit no 0.5 r n cmecu AN cnnaBfeHns no 11 B3BEWMBAKT HA aHA/IMTUYECKNX Becax U nepe-
MewwuBawT B hapdopoBoii cTynke He MeHee 3 MUH. MONYyYEeHHYIO CMeCb C NOMOLbI BOPOHKM W NyaHCOHA BPYYHYIO
hopMylT Ha rpacuToBOl NOAOXKKE U BUNKO NoMewarT B pa3orpeTyto 4o Temnepatypsl 900 "C — 950 "C mydenbHyi
neyb Ha Kepammyeckyl NOACTaBKy, rfe BblAepXuBawT He 60nee 5 MUH. 3aTeM NOANOXKY C N1IaBOM BblHUMAIOT, 6bICTPO
yCTaHaB/MBAKOT Ha WTATMB W ONYCKalT HA Hee WTamn C NOJIMPOBAHHON MOBEPXHOCTbLIO U hOPMUPYIOT TBEPAbIA CTEK0-
BUAHbIN cnoit TabneTku.

MpumeuaHnwunsn

1 Mpwn n3roToBieHMn o6pasLoB-u3nyyaTeneil MeTo[oM CnaaBneHUA 40NyCcKaeTCa BapbupoBaHWe Maccoii HaBecku
obpasua, a Takxe COOTHOWeHNeM obpasel-nnaseHb oT 1:2 o 1:5.

2 Mpun N3roToBAEHNN NNaBneHbIX 06pa3LoB-u3nyyaTeneii fonyckaeTca NnpUMeHeHne aBToMaTM4yeckoii MaWwuHbl Ans
cnnaBneHns o6pasLos..

5.3 M3roToBneHue o6pasyoB-u3nyyareneil METo40M NpeccoBaHuns

Ckpennsawuwein noanoxkoii TabneTok Npu U3rotoBneHnn ob6pasyoB-n3nyyateneil MeToA0M NPECCOBaHUA CAYXUT
6opHas kucnoTa.

HaBecky nopowka COMN maccoit 1.0— 1.5 HacbinalwT POBHbIM C/lI0eM B npecc-hopMy U CBEPXY PaBHOMEPHO Ha-
cbinaT 1.5—2.0 r 60pHOI KNCNOTbI (MOA/I0XKA), HanaralT NyaHCOH M NoOMeLalT BClo npecc-popmy B npecc, co3aaBas
ycunue He meHee 150 krc/cM2. Mocne CHATUA Harpy3kn Ta6neTky akkypaTHO BbIHUMAlOT U3 KOMbLa-Bknajbilla.

Mpy HEBO3MOXHOCTM U3BNeYeHus TabneTkn 6e3 nospexaeHusa (npu cnaéonnactuyHom maTtepuane) COM npeasa-
pUTENbHO CMELWNB3I0T C GOPHOW KNCNOTOW MAM KpaxmanoMm B cooTHoweHun 1:1 u nomewatT B npecc-hopmy (6e3 noa-
noxkwu). Mpu aTom obuias Macca HaBeckn ob6pasua-u3nyyaTens N8 U3roToBneHUs TabneTkn 4oMxXHa 6biTb 3—4T.

NMpumevyaHue — lNpeccoBaHHbie 06pasLbl-U3nyYaTeN N3roTaBANBaAOT B COOTBETCTBUN C MHCTPYKLMEl no
aKcnnyatauumn kK 060py0BaHNIo.
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MpunoxexHne B
(pekomeHayemoe)

NMprvMep yCTaHOB/NEHUS TPaAyVPOBOYHON 3aBUCUMOCTN cpeacTBamu nporpammbl Microsoft Excel
2013 npu onpeAesieHMN MacCcoOBOW A0ON XNOP-MOHA NOTEHLMOMETPUYECKUM METOAO0M

3HaYeHNs NCXOAHbIX NapamMeTpoB W pe3ynbTaThl aHanusa npegcrasnersl B Tabnuue B.1 n Ha pucyHke B.1.

Ta6nuuya Bl

Pa6ouue rpagynpoBoyHbie FCO 8848-2006

McxoaHble n onpejenseMble napameTpbl pacTeopel coctaBa nopT-
nakguomemTa
B r i E
McxoaHble napameTpbl
ATTecToBaHHoe B TCO 8848-2006 3Ha4eHWe MaccoBOW 4011 XN10p- — — - - 0.152
noHa. a6c.%
MaccoBas KOHUeHTpauusa xnop-noHa, Mr/gm3 10 5 1 0.5 1.52
Macca (T) napannenbHbiXx HaBecok n3 npobsl TCO 8848-2006, r — — — — 0.1
O6wunit o6bvem (Y) aHannsmpyemoro pactsopa M3 HaBecok — — - — 100
FCO 8848-2006. cm3
PesynbTaTbl aHanunsa
M3mepeHHble 3HavyeHua 34C. mB 210 226 251 257 3 HaBecok:
1— 242.8;
2 — 2470
BbluMC/ieHHble 3HA4YeHWA MaccoBOW KOHUEeHTpauuu (T A7) Xaop- W3 HaBecok:
noHa B FCO, mr/gm3 1— 1.450;
2 — 1.107
CpegHee — 1.28
MonyyeHHOe 3Ha4YeHMe MaccoBOWN 40NN XNOpP-UoHa, abc.% 0,135

FpagynpoBoyYHasa 3aBUCMMOCTb B KOOpAuWHaTax «pas3HoCTb noTeHuuanos (3AC) mexpy anektpogamu B padoyunx
rpajyvnpoBOYHbIX PpACTBOPaX — U3BECTHAA MAcCcoBas KOHLEHTPaLNA XJ10pP-NoHa B rpajynpoBOUYHbIX pacTBOpax», yCTaHOB-
neHa cpegcteamu nporpammbl Microsoft Excel 2013. ¢ nonyyeHnem Ha Bbixoge rpaduka annpokCuMupyow e yHkumnm

MonyuyeHHasn rpafympoBoYHas 3aBUCUMOCTbL NpejcTaBneHa norapumMuyeckoin dyHkunen

y =-15,65 1n(x) + 248.6

c owmn6Ko annpokcumauum rR2 = 0.9837.
rae X — maccoBas KOHUeHTpauusa B pabounx rpagympoBOoYHbIX pacTBOpax xJ0p-noHa, mr/gm3;
y — MNOJIyYeHHble COOTBETCTBEHHO 3HayeHuns 34C, mB.

[laHHylo DyHKUMIO 1 OWMGKY annpokcMMauMy paccunTbiBaloT aBTomatnyeckn B MSExcel Ha oCHOBe MOMYy4YeHHbIX
aKCnepuMeHTanbHbiX 3HadeHunit 3[C B pabounx rpafyMpoBOYHbLIX pacTBOpax.

MonyyeHHoe 3HauyeHue R 2. 61n3koe K 1, nokasbiBaeT BbICOKYH OCTOBEPHOCTb 1OrapuMmyeckoii annpokcumayum
1. KaK cneAcTene, KOPPEKTHOCTb BbiGopa PyHKLMK.

3HayeHne MaccoBOil KOHLEHTpaLmMK X/T0p-NoHa B pacTBopax napannenbHbix HaBecok FCO 8848-2006 paccunTbiBa-
10T HA OCHOBaHWW U3MEPEHHbLIX B HUX 3HauyeHunit IL4C (MB), ucnonb3ys npeo6pasoBaHHyto yHkuuo (y)

15.65 -In(x) = 248.6-y

In(x) = (248.6 -y )/15.65

X = B(248.6 - y¥15.65

nx)=y
X = BY
8 =271

B pesynbTate namepeHHomy 3HavyeHuwo 34C. pasHoMmy 242.8 mB. cooTBeTCTByeT mMaccoBas KOHUEHTpauus xsiop-
noHa — 1.45 mr/gm3: 247 mB — 1,107 mr/gm3.

CpefHee apndmeTnyeckoe 3HAYeHWEe MacCcoBOW 0NN X/10pP-MOHA B NapasfiefibHbiX onpejeneHnax (U3 AByx oT-
AenbHbIX HaBecok) cocTaBnno 0,128 mr/gm3.
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MaccoByto fonto xnop-noHa (Xc,-), %. Bbl4MCAAT no popmyne (47) cneagywowmum o6pasom:

1,28 mr/gm3 100 cm3
¢ 0,1r-106

rae 1.05164 — koadhpuumneHT nepecyeta NONYYEHHOW MacCOBO AONN XNOP-NOHA HA MPOKaNeHHOe BeL,ecTBo.

OTKNOHEHME NONyYeHHOI MaccoBoi gonu xnop-noHa (0.135 %) ot ee atTecToBaHHoro B FCO 8848-2006 3HaueHns
(0.152 %) coctaBuno 0.017 a6¢.%. 4TO HaxoA4MTCA B Npejenax, pernaMmeHTUpyembiX CTaH4apToOM.

Mony4yeHHble pesynbTaTbl MO3BOMAIT KOHCTATMPOBATb MNPAaBOMEPHOCTb WCMOMb30BAHUA CPeACTB NporpaMm
Microsoft Excelgns yctaHOBNEeHNA rpayMpoBOYHOI 3@aBUCUMOCTU C fafibHellLMM pacyeToM MaccoBOii fou onpeaense-
MOTO 3/1eMeHTa, B YaCTHOCTU XJI0P-MOHA, NPV NOTEHLMOMETPUYECKOM MeTOo/je ero onpejeneHus.

100 1.05164 =0.135 a6c.%.

M3mepeHHoe 3HaveHne 3C, mB

PucyHok B.1 — 3aBucumoctb SA4C (MB) 0T KOHUEHTpauum xnop-noxHa (mr/gm3)

YNK691.54:543.96.006.354 MKC 77.150.10

KntoueBble crioBa: LueMeHTbl, matTepuanbl LEMEHTHOIo nNnpon3BoAcTBa, MeToAbl XMMNYECKOro aHannsa

B3 5—2019/82

Pepaktop n.B. KapeT Hukosa
TexHunyecknii penakTop B.H. Mpycakosa
KoppeKkTop EO . MuTpod aHosa
KOMI'IbI'OTepHaﬂ BEepCTka E.O. AcTawuHa

CpaHo n Ha6op 18.10.2019. MoanucaHo B neyaTb 05.11.2019 dopmat 60*84 Ve. FapHutypa Apuan.
Yen. neu. n. 7.91 Yu.-nag. n. 7,15.
MoAroTOBNEHO HA OCHOBE 3/1eKTPOHHOI Bepcun, NpeAocTaB/ieHHON pa3paboTuMkom cTaHaapTa

Co3aaHo B eAMHUYHOM UcnonHeHun Bo ®IrYMN «CTAHOAAPTUH®OPM* gna komnnekToBaHua ®egepanbHoOro nHopmMaumoHHoro doxHaa
cTaHgapToB, 117418 MockBa. HaxumoBsckuit np-T. 4. 31. k. 2.
wvvw.gostinfo.ru info@ gostinfo.ru


https://www.mosexp.ru# 
https://files.stroyinf.ru/Index/721/72105.htm

