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Mpepguncnosue

Llenn, ocHOBHble NPUHUMMBLI 1M O6LWMe npasuia NpoBefeHns paboT Mo MeXrocyJapCTBEHHON cTaHaapTu-
3auumn yctaHoBneHbl FTOCT 1.0 «MexrocygapcTBeHHas cuctema crtaHgaptudaumn. OCHOBHbIE MOJTOXEHUSA» W
FOCT 1.2 «<MexrocyfapcTBeHHasi cuctema ctaHgaptusaumn. CtaHaapTbl MeXrocyapcTBeHHbIe, Npasuia u peko-
MeHJaLunn o MeXxrocyjapcTBeHHON cTaHaapTu3auun. Mpasuna paspaboTku, NPUHATUSA, OBHOB/IEHNA U OTMEHbI»

CBefeHua o cTaHAapTe

1 NMOATOTOBJ/IEH ®epepanbHbIM rocyfapCcTBEHHbIM YHUTAPHbLIM Npeanpusatuem «Bcepoccuiickuii Ha-
YYHO-MCCNeA0BaTENbCKUI MHCTUTYT CTaHgapTMU3aumMm MaTepuasioB U TexXHoorniny (®ryrn «BHUM CMT») Ha
OCHOBE COGCTBEHHOrO MepeBoja Ha PYCCKWI A3bIK aHM1053bIYHOM BepcuM CTaHAapTa, YKa3aHHOro B NyHKTe 5

2 BHECEH ®epepa/ibHbIM areHTCTBOM M0 TEXHUYECKOMY PerysimpoBaHuio 1 MeTposiormm

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTu3auum, MeTponornm u ceptudmkayum no
nepenucke (NPoTokon ot 29 ceHTA6pA 2015 r. Ne 80-I)

3a npuHATME NPOroaocoBanu:

KpaTKoe HanmeHoBaHuWe cTpaHbl Kos CTpaHbl Co§p,amemmoe HaMnMeHOBaHMWe HauuoHanbHOro opraHa
no MK (MCO 3166)004-97 no MK (MCO 3166) 004-97 no ctaHgaprtusayumn

Benapycb BY FocctaHpgapTt Pecny6nukn Benapycb

Knprusus KG KblprbiactaHgapt

Poccusa RU PocctaHgapt

YKpanHa UA MWH3KOHOMPa3BUTUA YKPanHbl

4 MMpuka3oMm Pefepa/ibHOrO areHTCTBa Mo TEXHUYECKOMY perynvpoBaHuio U mMeTposiorum ot 21 mapta
2016 r. No 197-cT mexrocygapcTBeHHblli ctaHgapT FOCT 33501—2015 BBefAeH B fAelicTBMe B kavyecTBe Ha-
LMoHanbHoro crtaHgapTta Poccuiickoii ®epepaunm ¢ 1 anpens 2017 r.

5 HacTtoswwii ctaHgapT SBNseTcs MoaNULMPOBaHHbIM N0 OTHOLWEHUIO K cTaHgapTy ASTM D 3761— 10
«CTaHAapTHbIV MeToA onpeaesieHns o6Lero otopa B yr/sie nyTeM cxuraHus B 6ombe B cpefe CKaToro kucso-
poJa v nocreaytoLlero onpegeneHns MeToAoM C MOH-CeNleKTUBHbIM 31eKTpogomM» («Standard test method for
total fluorine in coal by the oxygen bomb combustion/ion selective electrode method». MOD). JononHutenb-
Hble MOJI0XKeHUS, BK/IIOYEHHble B TEKCT CTaHAapTa 415 yyeTa NOoTPe6HOCTel 3KOHOMUKA UYWIM OCOBGEHHOCTEN
MEeXrocy4apCTBEeHHONM cTaHAapTu3aunu, BblaeneHbl KypcuBOM.

HanmeHoBaHVe HacTosLWero ctaHgapTa U3SMeHeHO OTHOCUTENIbHO HAaMMEHOBAaHWA yKa3aHHOro ctaHaap-
Ta Ansa npusefeHus B cootseTcTsue ¢ FOCT 1.5 (nogpasaen 3.6)

6 BBEJEH BIMNEPBbIE

7 NMEPEVU3OAHUE. Aeryct 2019 1.

MHopmauus o BBegeHun B AelicTBre (MPekpalleHun aeiicTBYs) HACTOALLero cradjgapTa u nsme-
HeHUii K HEMY Ha TEPPUTOPMM YKa3aHHbIX Bbille rocyAapCTB Ny6/IMKyeTCsA B yKasaTensX HalMoHa/IbHbIX
CTaH4apToB, U34aBaeMbiX B 3 TUX FOCYAapcTBax, a Takxke B ceTu MIHTepHeT Ha caliTax CooTBETCTBY-
OLLMX HALMOHA/IbHBIX OPraHoB Mo cTaHAap Tusaumu.

B cnydyae nepecMoTpa, M3MEHEHMS WU OTMeHbl HACTOSLLEro CTaH4apTa CoOoOTBe TCTBYHLWAsA WH-
hopmaums 6yaeT ony6/MKoBaHa Ha OULMA/IbLHOM UHTepHeT-caiiTe MexrocyaapcTBEHHOro coBeTa no
cTaHJapTuv3auMmn, MeTposiorMn 1 cepTudukaunm BKkaTanore «MexrocyaapcTBeHHble CTaHaapThiv

© CtaHgapTuHdOpM, ochopmaeHue. 2016. 2019

B Poccuiickoit ®epepanmn HaCTOAWMNA CTaHA4apT He MOXET 6bITb MO/THOCTBIO UK
4acTMYHO BOCMPOM3BEAEH, TUPaXXMPOBAH N pacnpocTpaHeH B KavyecTBe ouumanibHOro
n3gaHusa 6e3 paspelleHns degepasibHOrO areHTCTBa N0 TEXHUYECKOMY PeryimpoBaHnio
1N MeTponorum
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M E X O CY O APUCTBETUHTH b 1 C T AHOAPT

TONMBO TBEPAOE MNHEPAJIbHOE

OnpegeneHve cogepxaHns obuiero hTopa CKUraHMEM B KaslopuMeTpuyeckoii 6ombe
C nocneaylWwmnm onpegenieHMeM B pacTBOpe C NOMOLLbI0 UOH-COJIEKTUBHOIO 3/1€KTpoaa

Solid mineral fuel.
Determination of total fluorine by combustion in calorimeter bomb with subsequent determination in solution
by means of ion selective electrode

fNata sBegeHna — 2017—04—01

1 06nacTb NpUMeEHeEHMUA

HacTtosiwumii ctaHAapT pacnpocTpaHsieTcsl Ha 6ypble U KAMEHHbIE YW, IMTHUTbI. aHTPauuTbl, Fropto-
yre cnaHubl, TopM. KOKC, NPOAYKTbl 060rauieHns v nepepaboTK1, TOMINBHbIE 6prKeTbl, TBepaoe 6mo-
TONAMBO'>(aanee — TBeEpPAOe MUHepasibHOE TOMN/IMBO) U yCTaHaBNNBAaeT METOA, OonpesesieHns cogepkaHns
06Lero oTopa NyTem CKUraHus HaBecky TOMNJIMBa B KA/IOPUMETPUYECKO 60M6e B Cpeae CKaToro KUC/opoaa,
Nor/oWeHNs NapoB coeAnHEHUI (hTopa PacTBOPOM MMAPOKCUAA HATPUS 1 NOC/eAytoLLEro onpeaesneHns gTo-
pYA-MOHOB C NOMOLLBIO (PTOPUA-CENEKTUBHOIO 3/1EKTPOAA.

YCNOBUSI CKUraHWs HaBeCKU TBEPAOro Tonsvea o6ecrneynBaloT KoIMUYeCTBEHHOE WU3BfleueHne gTopa,
NnoaToMy pesy/bTaT UCMbITaHWs! NpeAcTaBsieT co60i MaccoByto Aot0 o6Liero goTtopa B UCcriefyeMom TBep-
oM TonnvBe.

2 HopmMaTuBHbIe CCbINIKN

B HacTosilwem cTaHgapTe MCMNoJIb30BaHbl HOPMaTUBHbIE CCbI/IKU Ha Crefytolme MexrocyapcTBeHHble
cTaHfapTbl:

FOCT OIML R 76-1 FocygapcTBBHHas cMcTeMa 06GeCNeyeHmnsi eAMHCTBa N3MepPEHNii. Becbl HeaBTO-
MaTunyeckoro gelicTeusa. HacTb 1. MeTposiormyeckne n TexHmyeckme TpebosaHns. cnbiTaHus

FOCT 147—2013 (ISO 1928:2009) TonnmBo TBepAoe MUHepasibHoe. OnpeaesieHne Bbiclueli Tenso-
Tbl CFOPaHNs U BblYMCIEHME HU3LLEN TennoT bl CropaHuns

FOCTISO 68721 Tonnveo TBepaoe MUHepasibHoe. Kokc. OnpegeneHne coaepXaHus Bnarn B aHainTu-
yeckon npobe ans obuiero aHanAnsa

FOCT 1770 (MCO 1042—83. ICO 4788—80) lMocyaa mepHasa nabopaTopHasa cTeknsHHad. LUnnnn-
Opbl. MEH3YpPKK, Konbbl, NPO6MpPKM. ObLLMe TexHUYeckre ycnosus

FOCT 3652 PeakTuBbI. KNCNoTa NMMOHHas MoHOruapaT u 6e3BogHas. TexHu4veckue ycnoBus

FOCT 4204 PeakTuBbl. Kncnora cepHas. TexHM4Yeckune ycroBus

FOCT 4217 PeakTuBbl. Kanuii a30 THOKMCABLIA. TexHu4yeckne ycnosus

FOCT 4328 PeakTuBbl. HaTpuAa rmapooKUCb. TexXHUYecKue ycrioBus

FOCT 4463 PeakTuBbl. HaTpuii pTopncTblii. TEXHUYECKME YCNOBUSA

FOCT 5583—73 (MCO 2046— 73) Kucnopog razoobpasHblii TEXHUYECKUA U MeAULMNHCKUA. TexHuue-
CKue ycnoBus

FOCT 6709 Boga ancTunanpoBaHHas. TexHNYecKne ycnoBus

HacTosawwnii cTaHgapT pacnpocTpaHsieTCsi Ha 6MOTOMNIMBO TO/bKO 40 PadpaboTKN MeXrocyAapCcTBEHHOIO
cTaHjapTaHa MeToj onpeaeneHus gTopa B TBepAoM 61MOToNMBe.

2> B Poccuiickoli ®epepauunmn gelictByet TOCT 27589—91 (MCO 687—74) «Kokc. MeToa onpefesneHns Bnara B
aHanuTuyeckon npobe».

N3paHne opuynanbHoe
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FOCT 10742 ¥Yrnm 6ypble, KaMeHHble, aHTpauuT, Froploymne craHubl 1 YrosbHble 6pukeTbl. MeT oAbl
oT60pa 1 NoAroOTOBKN NPO6 ANA NabopaTOpPHbIX UCMNbITaHWi

FOCT 11303 Topch 1 NnpoAyKTbl ero nepepaboTkn. MeTo4 NPpUroTOoB/EHUA aHAIM T UYECKNX NpPo6

FOCT 11305 Topd 1 NpoayKThbl ero nepepaboTku. MeToAbl onpeaeneHns Bnaru

FOCT 13867 MpoaykThbl xuMmnyeckne. O603HavYeHNEe YUCTOTbI

FOCT 17070 Yrnun. TepMuHbI N onpefeneHus

FOCT 19908 Turnw, yawm, cTakaHbl, Konbbl, BOPOHKN, MPOGUPKM U HAKOHEYHMKN U3 NPO3paYvyHOro Keap-
LueBoro crekna. O6Lmne TexHn4eckme ycnosus

FOCT 23083 KOKC KaMeHHOYr O/1bHbIN, NEKOBLIN U TepMoaHTpaunT. MeToAbl 0 T60opa U NoAgroTOBKN
npo6 Ans ncnblTaHui

FOCT 25336 MNocyaa n obopynoBaHve nabopaToOpHOE CTeK/NIAHHOE. Turbl, OCHOBHblE NapameTpbl 1
pasmepbl

FOCT 27313 Tonnmeo TBepAoe MuHepasibHoe. O603HavyeHMe NMokasaTesieil kayecTBa U POPMy/bl
nepecyeTa pe3y/ibTaHTe aHann3sa Ha pa3/indHble COCT OAHUA ToNnBa

FOCT 32975.3 (EN 14774-3:2009) buoTonvmeo TBepgoe. OnpegesnieHne Bfarn BbICYLUMBAHUEM.
YacTb 3. Bnara aHannTu4yeckas

FOCT 33255 (EN 14780:2011) BuoTonnmeo TBepgoe. MeToabl 04FONOBKM NPO6

FOCT 33503 (ISO 11722:2013. ISO 5068-2:2007) TonanBo TBepAoe MUHepanbHoe. MeToAbl onpeae-
NeHve Bnarn B aHaIMTUYECKO npobe

NMpumeyaHune — [py NONL30BAHUM HACTOSILLUM CTaHAAPTOM LLe/IeCO06Pa3HO NPOBEPUTL AENCTBUE CCbINIOYHBbIX
CTaHApPTOB U K1acCU(MKATOPOB Ha O(UUMANIbHOM MHTEpPHeT-caliTe MeXrocyaapCTBEHHOIO coBeTa Mo cTaHaapTusauum,
METPONIOrMN 1 cepTuUuKaLmmy (Wv<w.easc.by) nnm no ykasatensiM HauumoHa/bHbIX CTaH4apTOB, M3haBaeMbiM B rocyaap-
CTBax. yKasaHHbIX B NPeANCIOBUM, UM HA OPULMATIBbHBIX CaiiTax COOTBETCTBYIOLMX HALMOHA/IbHbIX OPraHoB Mo CTaHAapTu-
3auunn. Ecnv Ha JOKYMEHT flaHa HeaaTMpoBaHHas CCbIIKa, TO C/iedyeT UCMOMNb30BaTh AOKYMEHT, AENCTBYOWMIA Ha TeKyLnit
MOMEHT, C yY4ETOM BCEX BHECEHHbIX B HETO M3MeHEeHWIi. EC/IM 3aMeHEeH CCbI/IOUHbIN AOKYMEHT, Ha KOTOPbIN faHa 4aTupoBaH-
Hasl ccblfika, TO CeayeT UCMOoMNb30BaTh yKazaHHY0 BEPCUIO 3TOTO 4OKYMeHTa. EC/u nocne NpuHATUSE HACTOSALEero cTaHaapTa
B CCbI/IOUHbIN [JOKYMEHT, HA KOTOPbIA AaHa AaTMpOBaHHAaA CCbI/IKa, BHECEHO U3MEHEHMe, 3aTparvBatollee nosoxeHe, Ha
KOTOPOE AaHa CCbI/IKa, TO 3TO NOSIOKEHME NpUMeHsieTcs 6e3 yueTa faHHOro U3MeHeHusi. EC/M CCbINIOYHbIN JOKYMEHT OTMe-
HeH 6e3 3aMeHbl, TO MOJIOXKEHNE, B KOTOPOM AaHa CCbIIKa Ha Hero, MPYMEHSIETCS B HacTW, He 3aTparvBaoLLeit 3ry CCbiky.

3 TepmuHbl N onpepeneHusn

B HacTosiwem ctaHgapTe npuMeHeHbl TepMuHbl no TOCT 17070, a Takke o603HauveHMs nokasaTesnieli n
MHAEKCOB K HUM — 1o TOCT 27313.

4 CyuwHoCTb mMeTofa

CyWHOCTb MeToZa 3aK/0YaeTCsl B CKUraHUM HaBECKN aHaIMTUYECKOM Npo6bl TOM/IMBA B Ka/lOpUMETPU-
yeckoit 6om6e B cpefe CKaToro Kucropoga B NpUCYTCTBUM pacTBopa rMApoKCUAa HaTpusi, Morolarowero
napbl CoevHEHWNI dhTopa.

Bom6y TuiaTeslbHO 06MbIBAOT BOAOW. B nosfly4eHHOM pacTBOpe B NMPUCYTCTBUU LUTPATHOrO 6ydhepHOro
pacTBopa onpeaensoT cogepxaHne hToOpuA-MOHOB C MOMOLLBLIO (DTOPUA-CENIEKTUBHOIO 3/1IEKTPOA4A METOAO0M
NpPsIMOVi rPagyMpPoBKN UM MOTOLOM CTaHAap THbIX 06aBOK.

MpumeyaHnsa

1 MeTopg NpsiMOii rpaflyMpoOBKM 3aK/TI0YAETCS B U3MEPEHUN NOTeHLMana MoH-CeNIeKTUBHOTO 3/1eKTPOAa B aHaNM3unpy-
eMOM pacTBOpe U onpejesieHnn coAepXaHnsi MoHa Mo rpagyMpoBOYHOMY rpadinky 3aBUCMMOCTM NoTeHuMana anekTpoaa
OT KOHLEeHTpauuy onpeaensiemMoro noHa. MpagyupoBoYHbIii rpark CTPOAT No pe3ysibTaTaMm U3MepeHusi NoTeHuMana NoH-
CeneKTUBHOrO 3/1eKTPOAA B rpalyMpoBOYHbIX pacTBOpax, CoAepXallux U3BECTHble KO/IMYecTBa onpeaensieMoro noHa.

2 MeTopf cTaHAap THbIX 406AaBOK 3aK/l04aeTCs B MU3MEPeHUN NoTeHUMana NoH-Cesiek TUBHOIO 3/1eKTpoja 0 v
nocne go6asneHns B pacTBOP N3BECTHOIO KO/IMYeCTBa CTaHAap THOro pacTBOpa onpejensieMoro noHa. CogepxaHue
MOHa B aHa/IM3MPyeMOM pacTBOPEe PACCUMTbIBAT MO M3MEHEHUI0 3/1eKTPOAHOI0 NOTeHuMana, ucnosb3ys 3HadyeHue
KOHCTaHTbl 3/1eKTpoaa (KPy TU3HbI 31eKTPOAHOM hyHKLMK).

5 PeakTuBbl

Mpwv npoBefeHUN UcnbITaHWIA cnenyeT NUCMO/Ib30BaTb XMMUYECKME PEaKTUBbI, CTEMEHb YUCTOTbI KOTOPbIX
He HUXe 4. a. a. no FOCT 13867.

2
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5.1 Boga guctunnuposaHHaa no FOCT 6709.

AncTnnupoBaHHyO0 BoAy NeEPeroHs0T B annapaTtype M3 KBapueBOro cTekna Wav noaseprawT feuno-
HM3aummn.

5.2 Kucnopog ra3oob6pasHblii B 6annoHe, He cofepXkawuii BoAopoAda, CTeneHb YMCTOTbl HE MeHee
99,5 % no FOCT 5583.

MpuMeHeHne KMcnopoaa, NoslyYeHHOro MeToAO0M 3/1eKTPOoIM3a BoAbl, He AomnyckaeTcs.

5.3 MornoTuTenbHbI pacTBop

PactBop rugpokcuga Hatpmsa (NaOH) koHueHTpauuer IN: 40 r NaOH no FOCT 4328 pacTBopstoT B
BOoAe 1 pasbaBnsatoT Bogoi (cm. 5.1) no 1 am3.

5.4 Kucnota copHas (H2S04) koHUeHTpupoBaHHas, MNAOTHOCTbio p20 oT 1,834 go 1.836 r/cm3 nun
FOCT 4204.

5.5 Kucnota cepHas, pacTtBop koHueHTpauuneii 5N: 142 cm3 H2S04 (cm. 5.4) OCTOPOXHO A06aBASAOT K
0.8 gm3 BOoApbI (cm. 5.1). oxnaxaatoT u 4oBOAAT 06bem Bogdol (cm. 5.1) go 1 am3.

5.6 Kncnorta cepHas, pacTBop KoHueHTpauuei 0.5N: 100 cm3 pactBopa H2S04 (cm. 5.5) pasbaBnstoT
Bogon (cm. 5.1) no 1 am3.

5.7 BydepHbli pacTBOp (LUTPaATHbIN)

294 1 HaTpPUA IMMOHHOKMC/IOTO ABYBOAHOrO (UmTpat HaTpusa. Na3C6H50 7+ 2H20) 1 20.2 1 Kaninsa a30THOKMUC-
noro KN03no FOCT 4217 pacTBopsitoT NnpnbnnauTesibHo B 850 cm3 Boabl (cM. 5.1). JoBogaT pH pacTtBopa o 6,0
C NMOMOLLbI KPUCTA/I/IOB JIMMOHHOM KncioTbl CBH80 7 no MOCT 3652 1 pa3taBniatoT Bogoi o 1 am3.

5.8 CTaHgapTHble pacTBOpbl hTopuga

5.8.1 NcxopHbIli cTaHAapTHbIN pacTBop dTOpMAaa C KOHUeHTpauuen dTopna-noHa 1000 mkr/cm3

NcxogHbIM cTaHAapTHLIM pacTBOpPOM hTopuaa MOryT CNyXuTb:

- pacTBOop Hatpus dtopuctoro (NaF): (2.2101 + 0,0002) r NaF no F'OCT 4463 pacTBOpslOT B BOAe
(cm. 5.1) n pasbaBnAlOT BOAOV B MepHOW kosi6e A0 1 Am3. PacTBop TuaTe/IbHO NepemMeLlnBatoT.

Mepen npurotoBneHnem pacteopa NaF BbicylumMBaloT B CyLUU/IbHOM WKady (cm. 6.9) B TeueHne 1 4 npu
Temnepatype 105 °C v oxnaxgaroT B 3KCUKATOPe A0 KOMHATHOW TemnepaTypbl;

- rocyfapCTBeHHbIN cTaHgapTHbIN obpasey, (TCO) cocTaBa pacTBopa (P TOPMA-NOHOB C MaccoBOl
KOHUeHTpauveii 1.0 r/gm3.

5.8.2 PasbaBneHHbIi CTaHA4APTHbIM pacTBOp hTopMAaa C KOHUeHTpaumvel doTopua-noHa 100 mkr/cm3

10,0 CM3 UCXOAHOr0 CTaHAapTHOro pacteopa dtopuaa (cm. 5.8.1) nomewaloT B MepPHYHO KOoNby BMecTu-
MoCTbio 100 cm3 1 pas3basBnstoT Bogol (cM. 5.1) oo meTkn. PacTBop TwaTe/ibHO NepemMeLllnBatoT.

MpumevaHns

1 CTaHjgapTHble pacTBOPbI hTOpuAa NPUrofHbl K MCNO/b30BaHWIO He 60/1ee MecsLa C MOMeHTa UX NPUroToB-
nexHus. Cpok rogHocTun NCO ykasaH B nacnopTe.

2 PacTBopbl, cogepxalime pTopua-moHbl, XPaHAT B NocyAe U3 NOAN3TU/IEHA UM NOAUNponuaeHa.

6 Annapatypa

6.1 Becbl nabopartopHblie no FOCT OIML R 76-1 ¢ npegenom gonyckaemori norpewHocty + 0,1 wr.

6.2 KanopumeTpuueckasa 6omba B cbope, ucnosb3yemas ANS onpefenieHUs TennoTbl CropaHus /o
FOCT 147—2013 (NyHKT 7.2.1). BXOAsiLas B COCTaB Ka/lopMe T PUYECKON YCTaHOBKM, U3rOTOB/IEHHAsA U3
HEKOPPOAMPYIOLMX METAI/INYECKUX CM/1aBOB, HE BAUAIOLMX Ha MPOLLECC CKUTaHNA 1 Ha NPOAYKTbl CTOPaHUS.
KOHCTpyKLMSA 60MObI A0/DKHA OblTb TakKOW, UYTOObI BCE XWUAKNE MPOAYKTbl CrOpaHuUs MOXHO Obls10 SIerko n3-
B/leYb MpU NPOMbIBAHUN BHYTPEHHEN MOBEPXHOCTN 6OMObI.

Mpu KOMHaTHOW TemnepaTtype 60Mba A0/HKHA BblepXuMBaTh rnapocratmyeckoe gassieHne go 10.8 MMa.

MpumeyaHne — Kanopumerpuyeckass 6omba npeacraBnisieT co60i cocys BbICOKOTo AasrieHus. Mpu pa6oTte
c 6om601i Heo6x0AMMO cobAaTL NpaBuia TEXHUKN 6e30NacHOCTU 1N TpeboBaHUA UHCTPYKLMK NO 3KcnayaTaumm oT us-
rotoButens. CnepyeT perynsipHoO npoBepsATb YacTu 60M6bl ANS OGHapyXeHUss ndHoca u Kopposun. Ocoboe BHUMaHue
HEeo6X0AMMO yAeNATb COCTOAHNIO pe3bbbl Ha KpbIWKe N Koprnyce 60M6bl.

6.3 Turan gnsa oxkuraHns npo6bl U3 KBapueBoro ctekna no FOCT 19908. niaTuHbI AN NOAXOAAWMUX Me-
1annunyeckux cnnasos no FNOCT 147—2013 (nogpa3gen 7.3).



FOCT 33501—2015

dopma 1 pa3mepbl TUrneii BANAKT Ha MNOMHOTY CropaHWa HaBecKW TonavBa. TUMN AOSDKHbI
6bITb NOCKOAOHHBLIMW C N/IaBHbIM, 3aKPYTr/IeHHbIM NepexooM OT AHa K CTeHKaM. JNng cxxuraHva yrnen,
HEe UMEeKLLNX KaKUX-TM60 0COGEeHHOCTEN, NCNONb3YIT TUMAN CNefyloLWmnx pa3mepoB: agnameTp 25 MMm.
BbiCOTa He 6osiee 20 MM. TO/LWMHA CTeHOK 1.5 MM Ans kBapueBbIxX Turnen nnm 0.5 mm gnsa meTannu-
YeCcKnx Turnem.

6.4 3anan ansa 3axuvraHnsa Haeecku no FOCT 147—2013 (nogpasgen 6.2). npeactaBAsoowmii coboi
NAaTUHOBYIO WM XPOMO-HUKE1IeBYO NPOBOJ/IOKY A/IMHON Npu6m3ntensHo 100 MM, KOTOpas MoXeT UCNOo/b-
30BaTbCA CAMOCTOATENBHO UAN B COYETaHUN C XN10NYaTO6YMaXKHO! HUT IO U3 6enoli Lennonosbl B 3a-
BUCMMOCTM OT PEKOMEHAALNI N3roToBNTEeNS Ka/lopuMe T pruyeckoin 60MobI.

6.5 KanopumeTp no FOCT 147. yaoBne TBOPAOLWNIA (PYHKLMOHA/TbHBIM TpeboBaHusAM. MNpurogHsl xXng-
KOCTHble Ka/lopuMeTpbl N30 TepMUYECKOro nnn agnabaTunyeckoro TUMNOB, B TOM YMc/ie aBToMaTun4eckme
no NOCT 147—2013 (nogpasgen 7.2). PaboTy Ha kaslopyMeTpe NpoBOAAT B COOTBETCTBUN C UHCTPYK-
LuMei oT M3roToBuTeEnNs.

6.6 YcTaHOBKa A1 U3MepPeHUs KOHLUeHTpauum oTopma-MoHOB B pacTBOpPe, COCTaBHbIMUM HYacTAMU KOTO-
poii aBnsATCA:

- MOHOMep, NpeAHa3HayeHHblli 419 N3MEPeHUs NOTeHLMaNoB NOH-CeNeKTUBHbIX 3/1eKTPOAOB, C LieHOM
nenenus wkanel 0.1 mB;

- KOMMNJIEKT 3/1IEKTPOAOB, COCTOSLNIA U3 (PTOPMNA-CENEKTUBHOIO 3M1eKTPoAa M NOAXOAALErO 3/1eKTpoaa
cpaBHeHUA.

YCTaHOBKY KOMMNEKTYHOT U3 CEPUITHO BbIMyCKaeMbIX NPUGOPOB, TEXHUYECKNE XapaKTEPUCTUKN KOTOPbIX
oTBevyaloT TpeboBaHUAM HaCTOsALLEero ctaHgapTa.

MpumeyaHue — VoHOMep MOXeT 6biTb CHabXeH MUKponpoLeccopoM. B aTom cnyyae B namMsiTu uameputens
COXpaHATCS AaHHble TPafyvpOBKM U Ha AUCNiee oToGpaxaeTca pe3ynbTaT M3MepeHUsi B BUAEe KOHUeHTpauun dropus-
NOHa B pacTBope.

6.7 MarHuTHasa Mellasika, YKOMMN/IeKTOBaHHaA MeTal/INYecKumMun 6pycodkamun B nonuvreTpadpTopaTusie-
HOBOIi 060/104Ke.

6.8 pH-mMeTp nabopaTopHbIi.

6.9 Cylu/bHbIN WKad C 3/1IeKTpoHarpeBoM 1 TepMOpPEry/ISTopoM, o6ecneynBatolLnm yCTORUMNBYIO TEM-
nepatypy Harpesa B npegenax 105 °C — 110 °C.

6.10 CrteknsiHHas naboparopHas nocyja, BKIOYas Ka/IMbpoBaHHY0 MepHyto nocyay (nuneTku, 6roper-
KW. MepHble KONbbI, cTakaHbl 1 Ap.) 10 FTOCT 1770 n FOCT 25336.

MpumeyaHne — CrTakaHbl ANS aHaIM3NPYyeMbIX PacTBOPOB NpeABapuTeNIbHO FPafyupytoT, nomeljas B HUX
50 cm3 (50 r) ANCTUNINPOBAHHOW BOAbI.

6.11 Tapa 13 NnoNMaTUNeHa U NosIMnNponuieHa.

7 NpurotoBneHne nNpoobsl

Mpo6a Ana ncnbiTaHna NpeacTaBaseT cobor aHaIMTUYeCKyo Npoby, NpurotToBaeHHyo no TOCT 10742.
FOCT 11303. TOCT 23083 wan FOCT 33255.

Mpo6a fo/MKHa HaXo0AUTLCA B BO34YLLUHO-CYXOM COCTOSIHUW, A/151 Yero ee packiafbliBatoT TOHKMM C/10eM
1 BbIAEPXMBAIOT Ha BO3AyXe Npu KOMHaTHOM TemnepaType B Te4eHne MUHUMaIbHOTO BPeEMEHU, He0BX04MMO-
ro 47151 OCTMKEHNS PaBHOBECUSI MEXAY BNIXHOCTbIO MPOObI 1 BNaXHOCTBIO OKpYXXatoLlein atmocdepsbl.

Mepepn B3ATMEM HaBeCckM NPoO6y TLaTe/IbHO NepemMeLllnBaloT He MeHee 1 MUH NpeanoyYTUTENBHO Mexa-
HUYECKUM CrOCO6OM.

Ecnn pe3ynbtar He06X04MMO paccunTaTb Ha APYrue COCTOAHUA TOM/NBA, OT/IMYHbIE OT aHa/IUTUYECKO-
ro (BO34yLIHO-CyXOro), To O4HOBPEMEHHO CO B3ATMEM HaBeCKW /15 onpefesieHns Topa oTémpatoT HaBeckun
ONA onpefeneHns cogepXxaHnsa aHannTuyeckor Bnarnm no FOCT ISO 687. TOCT 11305. FOCT 32975.3 nnmn
FOCT 33503.

8 CxxnraHve npobbl B KanopumeTpuyeckoin 6ombe

8.1 Bce B3BeLUMBaHMA NPOBOAAT Ha Becax C Npefesiom AonyckaeMoi norpewHoctn = 0,1 mr.
8.2 Mpoueaypa CXUraHus HaBeCKM TBEPAOro TOM/MBa B Ka/lopumeTpuyeckoin 6omée (cm. 6.2). onu-
caHHas HMXe, cooTBeTCTBYeT npoueaype no NOCT 147.

4
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MpumeyaHne — OTKIOHEHUA OT CTaHAapPTHOW npoueaypbl No FOCT 147. cocTosLWMe B UCKTHOHYEHUN He-
o6a3aTeNbHbIX Onepaunii (B3BelIMBaHne AUCTUIIMPOBAHHON BOAbI B Ka/lOpMMe T PUYECKOM cocyfe, M3MepeHue TeMm-
nepaTypbl). CBSA3aHbl C TEM. YTO Lie/lb HACTOALLEr0 MeTo4a — KoMnyecTBEHHOE M3B/ieveHne hTopa U3 rionvea u
nornouweHne ra3oo6pasHbiX COeMHEHNA T opa NOrN0TUTE/NbHbIM PACTBOPOM, HaxoAALWMMCA B 6ombe.

8.3 B npeaBapuTesibHO NPOKa/IEHHbIV 1 B3BELUEHHbIA TuUresnb (CM. 6.3) nomelialoT NpnéaM3nTensHO 1 r
npo6bl 1 B3BELLNBAOT.
Mpo6bI Topdha 1 6uoTonAMBa NogBepralT 0653aTeNbHOMY NpeABapuTe/lbHOMY 6pPMKE TUPOBaHUIO.

NMpumeyaHne — TlOArOTOBKA K CXMUIaHVO HABECOK NONAMBA. 06/1a4al0Wero pa3iMiHbIM1M 0CO6eHHOC T SIMU.
noapo6Ho onucaHa B FOCT 147.

8.4 Turenb c HaBeCKOl MOMeLLaloT B AepxaTeslb, BMOHTUPOBaHHbIV B KPbILLKY Ka/lOpUMeTpUYeckoii 6om-
6b1. CobMpaloT cucTemy noakora, COCTOALLYI0 U3 3anasibHOM NPOBOIOKM UK 3anaibHON MPOBOIOKM U XJ10M-
4aToB6yMaXKHOM HUTK (CM. 6.4).

8.5 C nomMoLbio NUneTkn Ha 4HO 60M6bI HanmBatoT 5 cm3 1N pacTBopa rugpokcmga HaTpusa (cm. 5.3).

8.6 bomby cobuparoT 1 Me/IEHHO 3aro/IHAT KMCIopogom (cm. 5.2) o gasnexdnsa 3.0 MMa.

8.7 lMoparotoBneHHyto 60MOY MomMeLlaloT B Ka/IOPUMETPUYECKUIA cocyl C AUCTUI/IMPOBAHHOW BOAOW
(cm. 5.1). KonnuecTBo BOAb! B K&UJIOPUMETPUYECKOM COCY/e AO/MDKHO ObITh TakMM, YTOObI NOrpyXeHHas B BOAY
60mb6a 6blna Lie/IMKOM, BK/IOYas apmaTypy, BMOHTMPOBaHHYIO B KpbILLKy 60M6bI, MOKpbITa BoAoN. MNpoBepsatoT
repmMeTMYHOCTb 60MObI (MO OTCYTCTBUIO BbIAENAOWMXCA U3 60MObI MYy3bIPLKOB rasa).

YcTaHaB/MBalOT KallopuMeTpuyecknii cocy c 6omM60i B TepMocTaT KasiopyMeTpa 1 BKIIOYaloT CUCTEMY
noaxora npoobl.

8.8 lMocne cropaHns HaBeCckn 60MBY OCTaB/AOT B KAJIOPUMETPUYECKOM cocye elle Ha 15 MuH ans ra-
paHTMUM MOSHOro NornoLweHns MNpPoayKToB CxuraHusa MornoTuTeNlbHbLIM PacTBOPOM, a 3aTeM BbIHUMAIOT U Tula-
TeNbHO BbICYLUMBAIOT HapY>XHYI0 MOBEPXHOCTb 6OMObI GYMaXKHbIM MOM0TeHUEeM ((PUNLTPOBa/ILHOW Bymaroii).

8.9 YaepxuBass 60M6y B BEPTUKa/IbHOM MOJSIOXEHUMN, OCTOPOXHO BbIMYCKalOT rasbl B Te4EHNE He MeHee
2 MVH C NMOCTOSIHHOW CKOPOCTbIO, MOC/IE YEro OTKPbIBAIOT KPbILLKY 60MObI.

Ecnn B 60Mb6e 06HapyXunBatoT HeCropesLlee TOMN/IMBO UM OT/IOXKEHUSA CaXn, UCTIbITaHWE MpekpaLlatoT.

8.10 Pa3bupatoT 60mMby. OCTOPOXHO U1 TLaTeIbHO 0O6MbIBatOT BHYTPEHHIOIO NOBEPXHOCTb GOMObI, BK/HO-
Yas KPbILLKY, 9/1EKTPOAbI U TUresib He6OIbLUMMK NOPLMSAMU ANCTUI/IMPOBaHHONW BoAbl (CM. 5.1). cobupas npo-
MbIBHbIE BOAbl B MEPHbIi cTakaH BMeCTUMOCTbIO 100 cm3. O6wunii 06beM NPOMbIBHbIX BOA, JO/DKEH COCTaB-
nATb He 60nee 45 cm3.

NMpumeuaHne — TBepablii OCTATOK OT CKUIaHUs HABECKW, Mepeleiwnii B NPOMbIBHbIE BOAbI, He MellaeT
onpeaeneHnto PTopua-MoHOB.

9 MNoAroToBKa pacTBOPOB K U3MEPEHUSM

9.1 CTtakaH C aHa/IM3UpyeMbIM PacTBOPOM, MOJIydYeHHbIM Mo 8.10, nomewaoT Ha MarHUTHYIO MeLlasiky.
MepemelwmBas pacTBOpP C NOCTOSIHHOW CKOPOCTbIO, AoBOAAT pH (cm. 6.8) o 6.0 ¢ nomouwblo 5N pacTBopa
H2S 04 (cm. 5.5). a 3aTtem go 5,0—5,2 — c nomowbto 0.5N pactBopa H2S 04 (cm. 5.6).

9.2 B TeueHune NpnbansnTesibHo 10 MUH HarpeBaloT CTakaH C pacCTBOPOM Ha KuMslei BoAsHol 6aHe A0
npekpaileHusn BblgeneHns C02. 3atem oxnaxgaloT pacTBOP A0 KOMHATHOWM TeMnepaTypbl.

9.3 MpunuBatoT B cTakaH 5 cm3 6ydhepHoro pacteopa (cm. 5.7) n 1.0 cm3 cTtaHgapTHOro pacteopa To-
puaa HaTpusi ¢ KOHUeHTpaumei htopug-noHa 100 mkr/cm3 (cm. 5.8.2). Paz6aBnsitoT pacTBOp ANCTUIMPOBaH-
Ho Bogoli Ao o6bema 50 cm3+ 5 % OTH.

PacTBOp rotoB K NpOBEAEHNIO N3MEPEHUIA.

9.4 1ns BHeceHUs B pe3y/ibTaT N3MepeHuii MoNpaBku Ha 3arps3HeHe peakTMBOB (hTopugamm NpoBogAT
XONOCTOW OMbIT.

[NA NpUroToBfeHNs pacTBOpa XO/I0CTOro OMnbITa B MepPHbI/i CTakaH BMeCTUMOCTbo 100 cM3 ¢ noMOLL b0
nuneTkn nomewatoT 5 cm3 1IN pacTBOpa rugpokcuaa HaTpusa (cm. 5.3). [Jo6aBnsatoT UCTUNNIMPOBaHHYO
Boay (cMm. 5.1) no obuwero o6bema pacteopa 40 cm3. [lasiee NoAroTOBKY pacTBOpa X0/I0CTOro onbiTa NPOBOAAT
aHa/10rMyHO NOAroToBKE pacTBopa npobbl no 9.1—9.3.

10 Npouepypa M3MepeHus noteHynana PToOprUA-CeIEKTUBHOTO 3/1eKTpoaa

10.1 VioHOMep. hTopUA-CENEKTUBHDBIA 3M1EKTPOL W 3/1EKTPOJ CPaBHEHUS (CM. 6.6) nogrotaBnMBaloT K
paboTe 1 06CNyXMBaOT B X04e 3KCN/lyataunum B COOTBETCTBUN C MHCTPYKLUNEN U3rOTOBUTENS.
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10.2 Mpoueaypa n ycroBusa U3MepeHus noTeHumnana pTopua-ceneKTMBHOIo anektTpoaa (temnepartypa
1N CKOPOCTb NepemMeLllnBaHnsa pacTeBopa) A0/HKHbI ObITb OANHAKOBbIMU A1 aHANTU3NPYEMbIX, rpagyMpoBOYHbIX
pacTBOpPOB 1 PACTBOPOB XOJIOCTOrO OMbITa.

10.3 M3mepeHnss noTeHLMana Mou-ceneKTUBHbIX 3/1eKTPOA0B MPOBOAAT MPU KOMHATHOWM TemnepaTtype
(20 X — 25 X).

10.4 Npw NnpoBefeHNN U3MEPEHUS NOTeHLUMana NOH-CeNEKTUBHbIX 3/1EeKTPOA0B PacTBOP NepemMellnBaroT
C MOCTOSIHHOV CKOPOCTbIO C MOMOLLbIO MarHUTHOM MeLlanku (Cm. 6.7).

MpumeuyaHue — Tpy HEOBXOAMMOCTM MEXAY CTAXxaHOM W MOACTABKOW MArHWTHON Melankyu nomMeLawT Tep-
MOV30/IPYIOLLYIO MPOKAAKY.

10.5 MpoBoAAT M3MepeHue noTeHumana PTopuna-cesleKTUBHOIO 3/1eKTpoAa B ANCTU/I/IMPOBaHHONM BoJe.
OTy BENUYMHY B fasibHENLEM NCNONb3YIOT 419 KOHTPOS CTENEHN YNCTOTbI 3/1EKTPOAO0B, NMPOMbITLIX ANCTUSI-
NIMpPOBaHHO BOAOW Mexay namepeHusamu (cm. 10.7).

10.6 9nekTpodbl BbIHUMAIOT U3 AUCTUANIMPOBAHHOM BOAbI, BbICYLUMBAIOT C MOMOLbIO (h/IbTPOBa/ILHOM
6ymMaru 1 norpyxarT B u3MepsieMbli pacTBOp. YAansoT Ny3bIpbKy BO34yXa C MOBEPXHOCTU 3/1EKTPOAOB nepe-
MellMBaHneM pacteopa.

PacTBOp BblgepxusatoT 10 MUH 1 U3MEPSAIOT NOTeHUMan PTopua-CeNeKTUBHOIO 3/1eKTpoaa, 3anucbisas
pe3ynbTar UsMepeHusi C TOYHOCTbIO A0 0.1 MB. 3mepeHns NoBTOPAIOT Yepes Kaxable 5 MUH. OKOHYaTenbHoe
3HayeHMe noTeHuurasna 3anncbiBaloT Nocsie yCTaHOB/IEHNA MOHHOIO paBHOBECUS, T. €. Korga 3HayeHune curHa-
nia n3ameHnTca He 6onee yem Ha 0.2 MB B TeueHue criegyownx 5 MyH.

10.7 BbIH/MAIOT 371EKTPOAbLI M3 pacTBOpa, OMNOsIackMBalOT BOAONW M NOrpyXaroT B CTakaH C ANCTUNIMPOBaH-
HoW BoAoW. OcTaBnatoT Ha 10 MUH A1 BOCCTaHOB/IEHNSI paBHOBECUS 1 U3MEPSIOT NoTeHuman hTopua-cenekTme-
HOro anekTpoga. MNMosyyeHHoe 3HavYeHne NoTeHUmMasia CpaBHUBAIOT C NepBOHaYa/IbHbIM 3HaveHnem (cm. 10.5).

Ecnn pacxoxaeHne cpaBHMBaeMbIX 3HadYeHuii cocTaBrisieT 6onee 10 MB. anekTpoabl OCTaBAAOT B AUC-
TUNAMpoBaHHOW Boge (cM. 5.1) 4O BOCCTaHOB/IEHNSA NepBOHaYa/IbHOro noteHunana (NpuMepHo Ha 10 MUH).

10.8 UncTble 31eKTpoabl BbIHUMAIOT U3 BOAbI, MPOMOKalOT (dnNbTPOBa/IbHOW Bymaroii, norpyxaroT B cTa-
KaH Co crefyolwmm pacTBOPOM U NPOAO/IKAIOT U3MEPEHUS.

11 OnpepeneHune cofepXXaHus PTOPUA-UOHOB B aHAIM3UPYEMbIX pacTBopax
MeTOoLOM NPsSIMOi rpagynpoBKY

11.1 F'pagynpoBka dhTOpPUA-CENEKTUBHOTO 3/1eKTpoa

11.1.1 NMpuroToB/ieHNe rpagynpoBOYHbIX PacTBOPOB

[OTOBAT NATb rpagynpoOBOYHbLIX PACTBOPOB C cogepXaHuem htopua-noHa ot 50 go 600 mkr. Ansa aTtoro
B MepHble cTakaHbl BMeCTUMOCTbto 100 cm3 nomewatoTt oT 0,5 g0 6.0 cm3 cTaHAapTHOro pacTeBopa ropuga
HaTpusa C KOHUeHTpauwnein propua-noHa 100 mkr/cm3 (cm. 5.8.2) n no6aBNAT ANCTUNNIMPOBaHHYO BOAY A0
ob6uero o6bema 40 cm3.

JAoBoaAaTt pH rpagympoBOYHbIX PacTBOPOB MNPU NMOCTOSHHOM nepemelmnsaHun o 5,0—5.2 ¢ nomolbo
0.5N pacTtBopa H2S 04 (cm. 5.6).

CTakaHbl C pacTBOpaMu HarpeBsatoT Ha Kunsileli BogsHoW 6aHe B TeyeHne 10 MUH. 3aTeM oxnaxgaroT
[0 KOMHaTHOW TemnepaTypbl. B kaxapbllii cTakaH fo6aBnaT 5 cm3 6ydepHoro pactesopa (cm. 5.7) u guctun-
NMpoBaHHON BoApbl A0 06Lero o6bema 50 cmM3+ 5 % OTH.

[na yBennueHns KosMyecTBa TOYEK Ha rpafyvpoBOYHOM rpaduke MOryT 6bITb [OMOSTHUTE/IbHO NPUro-
TOBJ/IEHbI PAcTBOPbI C APYTMMU COAepPXaHUAMM MOHa Topa.

11.1.2 NpoBegeHVe rpagynpoBKu

B cooTBeTCTBMM C NpoLeaypoii, onvcaHHoli B pa3gese 10. NpoBOAAT N3MepeHns noTeHuuana gpropua-
CesIeKTMBHOIO 3M1eKTpoja B rpafynpoBOYHbIX pacTBopax, nepexoas nocnefoBaTesibHO OT MEeHbLUMX KOHLEH-
Tpauuii K 60nbLINM.

3HaueHMe NoTeHumana 3anucbiBatoT rnocsie cTabunansaumm aHasiIMTMYeckKoro curHana (cm. 10.6).

pPagypOBOYHBIN rpadvk CTPOAT B NONy0rapnuMmMyeckon Cucteme KOOPAWHAT, rae Ha JIMHENHOW ocun
opAnHaT OTKNaAabIBaloT 3HaYeHMa noteHumana E (MB), a Ha norapudmnyeckoii ocn abcunce — AecAaTUUHbIN
norapum cogepxaHus noHa htopa B pacTBOpPE, BbIPaXKEHHOTO B MUKPOrpamMmmax.

11.1.3 NpoBepkKa rpafympoBKu

M3mepstoT noTeHuman Topua-cesleKTMBHOIO 3/1eKTpoja B O4HOM 13 rpafynpoBOYHbIX PacTBOPOB, KOH-
LeHTpaums pTopua-noHa B KOTOPOM HaxXoAUTCA MPUGIN3UTENIbHO NocepeanHe rpafynpoBOYHOIO rpaduka.
OnpegenatoT cogepxaHne Topna-NoHa B 3TOM pacTBOpe Mo rpagynpoBoYHOMY rpadinky. Ecnm nonyyeHHbIM
6
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pes3ynbTar OT/InYaeTcsl OT UCTMHHOIO KO/IMYecTBa MOHOB pTOopa B pacTBOpe He 6osee yem Ha 5 % (OTH.). TO
ero 3anucbiBatoT, 0603HaumB O,. M NPUCTYNaKOT K U3MEPEHUIO NOTEHLMaNa B aHaNM3npyemMblxX pacTBopax.

Ecnun nony4yeHHbI pe3ynibTar OT/iM4aeTcs OT UCTMHHOMO KonmyecTBa (pTopua-MoHOB B pacTBope 6onee
yem Ha 5 % (OTH.), TO NOBTOPSIOT rPagynpoBKY N ee NMPOBEPKY.

11.2 OnpepenieHue cofepXxaHns OTOpUa-MOHOB B aHaIN3MpPyeMblX pacTBopax

11.2.1 Vi3mepsAtOT NoTeHUMan TOpUA-CesleKTMBHOIO 371eKTpoaa, cneays npoueaype, OnvMcaHHoM B pas-
pene 10. He 6osiee YeM B YeTbIpeX aHa/IM3MPYEMbIX pacTBOpax, NPUroToB/iEHHbIX N0 9.1—9.3.

11.2.2 MOBTOPHO U3MEPAIOT NOTEHUMaN 3/1eKTpoAa B TOM Xe rpagynpoBOYHOM pacTeBope, yto us 11.1.3.
OnpegensoT B HeM cofepxaHve (Topna-MOHOB MO rPpagypoBOYHOMY rpacdmky. ECAn nonyyeHHblA pesynb-
TaT OT/IM4aeTcs OT UCTMHHOIO KonnyecTBa (PTOpMA-MOHOB B pacTBope He 6osiee yeM Ha 5 % (OTH.), TO ero
3anucbliBatoT, 0603HauMB 02, 1 NPOAOHKAT N3MEPEHUS aHaNTN3NPYEMbIX PacTBOPOB.

Ecnun nony4yeHHbIM pe3ynbTaT OT/IMYaeTcs OT UCTUHHOIO KosiMyecTBa ITOpUA-MOHOB 60s1ee YeM Ha 5 %
(OTH.). TO UCMbITaHMe OCTaHaBMMBAKOT, Tak Kak CTabuIbHOCTb U3MEPUTENIbHOM CUCTEMbI HapylleHa. B aTom
crlyyae pesynbTaTbl M3MEpPeHul aHanuM3npyemblX pacTBOPOB, MpeAlecTBYHOLWME MNOCNeAHEMY WU3MEPEHUIo
rpaflyMpoBOYHOrO pacTeopa, oTopacbkiBatoT. [poM3BOAAT HEO6XOAMMbIE AeACTBUS MO PEry/IMPOBKE CUCTEMbI,
NOBTOPSAIOT rPagynpoBKY U ee NPOBEPKY.

11.2.3 AHaNOrMyHbIM 06pa3oM M3MepAT NoTeHunan hTopua-CeNeKTUBHOIO 3/1eKTpPOoAa B pacTBOpe XO-
NOCTOro OnbITa, NPUroTOBIEHHOM MO 9.4.

NMpumedyaHne — XonocToii ONbIT NPOBOAAT MOC/e aHaNIN3a KaxablX AeCATU NpPo6 1 Npu 3aMeHe pPeakTUBOB.

11.2.4 Mo rpagynpoBOYHOMY rpaduky onpeaenstoT cogepxaHne Topua-noHa B aHaIM3MpPyeMbIX pac-
TBOpax 1 pacTBOPe XO10CTOro OnbITa.

11.2.5 MNepecunTbliBalOT HalileHHOe MO rpajynpoBOYHOMY rpadrKy cofepxaHue hTopua-MOHOB B aHa-
N3MpyemMoM pacTBope C y4eTom gpelicha n3smepuTesibHoro curHana Ds. Mkr. no hopmyne

20
(D

roe  Da — copgepxaHue Topua-MOHOB B aHa/IM3MpyeMoOM pacTBope, onpeensemMoe no rpagympoBoYHOMY
rpacmky, mKr,
Dm — ncTUHHOe cofepxaHne hTOpua-NMOHOB B rpafynpoBOYHOM pacTBOpe, NPUMeHeHHOM no 11.1.3 n
11.2.2, mKr;
D, n 02 — cogepxaHue pTOpMa-MOHOB B rpagywpoOBOYHOM pacTBoOpe, NpumeHeHHom no 11.1.3 n 11.2.2,
onpegesiseMoe Mo rpafynpoBoyHOMY rpadivky Mo pesysbTatam U3MepeHWUs NoTeHuuana asfek-
Tpoga COOTBETCTBEHHO B Hayvasie 1 B KOHLe CEPUN U3MEPEHUIA YETbIPEX aHA/TN3UPYEMbIX PacTBO-
POB. MKI.
11.2.6 AHafIorMyHbIM 06pas3om, ncnonb3ysa dopmyny (1). paccumTbiBatloT cogepxaHue TOpUL-MOHOB C
yyeToMm gpeiicha n3MepuTenlbHOro CurHana B pacTBOpe X0/10CTOro onbita Db. mkr.

12 OnpepeneHue coaepxaHna GTOpUA-NOHOB B aHaAIU3MPYEMbIX pacTBopax
MEeTOoLOM CTaH[apTHbIX 406aBOK

12.1 OnpeaeneHne KOHCTaHTbl (hTOpUA-CeNeKTUBHOIO 3/leKkTpoaa

12.1.1 B MepHbIii cTakaH BMECTUMOCTbIO 100 cM3 C MOMOLLbIO NUMNeTKN BHOCAT 1,0 cM3cTaHgapT-
HOro pacTBopa hTopmnaa HaTpus C KOHLeHTpauunen dpTopua-noHos 100 mkr/cm3 (cm. 5.8.2) n gobasnstoT
40 cm3 gucTunnupoBaHHol Boabl. JoBoaAaT pH pacTBopa go 5.0—5.5. go6aBnsas 0.5N pacTBOp cepHo
kncnoThbl (cm. 5.6). MpunmeaoT 5 cm3 BydhepHoro pacTsopa (cM. 5.7) n gobaBnaoT BoAy A0 06LWwero o6s-
ema 50 W 3+5% OTH.

12.1.2 Mony4eHHbI pacTBOP C KOHUEeHTpauvel pnopug-noHa C, (MKr/cm3 cTaBAT Ha MarHUTHYHO
MeLlasiky U Norpy>xatoT e Hero anekTpogbl. MNocsie ycTaHoBNEHNA CTabu/IbHOro nokasaHusa noHomepa 3a-
NUCbIBalOT U3MEPEHHbIN NOTeHUnan anekTposa £*,.

12.1.3 Npouenypy no 12.1.1 NnOBTOPSAT C APYIrMM KO/IMHOCTBOM TOr0 Xe CTaH4ap THOro pacTBsopa
dTopuga HaTpusa (cMm. 5.8.2). MonyyaroT pacTBOP C KOHUEeHTpauunen oropa C2. MpegnoyTUTENbLHO CO-
6naaThb COOTHOWeHne C2 * 10CI B nto6om cnyyaB C2 He A0/HKHO 6bIThb MeHblue 2C,.
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12.1.4 Co BTOpbLIM pacTBOPOM MNOBTOPAT nNpoLeaypy UsMepeHusa noreHymana no 12.1.2 n nocne
cTabunusaumm curHana 3annucbiBaloT U3MEPEHHbIN NOTeHunan anekTpoga E2.

12.1.5 KoHCTaHTYy 3sniekTpoga S. paBHyt NpMbM3nTBAbIKO 58 MB npu gecATUKpaTHOM yBe/IM4YeHnn
KOHUEeHTpauun o Topua-noHa B pacTBOpe, BbIUNCAIOT No hopmyie

S = 2
IgC, - IgC2 )

12.2 OnpepgeneHve cogepxaHus TOPUA-MOHOB B aHa/IM3UPyEMbIX pacTBopax

12.2.1 CTakaH c aHa/In3MpyeMbIM pacTBOPOM, NPUroTOB/EHHbLIM Mo 9.1—9.3. NnomewaloT Ha mar-
HATHYIO MeLLasiKy U NorpyXxaroT B HEro a/1eKTpoapl. MNoce ycTaHoB/IeHU paBHOBECUSA 3anucbiBalOT NO-
TeHuuan O Topua-CB/IBKTUBHOIO 3/1eKTpoja.

12.2.2 He cHMMas cTakaH C MarHUTHOM Mellankyu U He BblHMMAasi 3/1eKT POAO0B MpU NOCTOSAHHOM Me-
pemeluvBaHuUM pacTBoOpa [o6aBnsalT B cTakaH 1.0 cm3 cTaHgapTHOro pacTsBopa pTopua HaTpusa ¢
KOHLUleHT paumnein doTopua-no>tos 100 mkr/cm3 (cm. 5.8.2). Mocne ycTaHOBNEHMS paBHOBECUS 3anucCbiBaloT
M3MeHMBLLEeeCs 3Ha4veHne NoTeHumana. PaccumTbiBalOT PasHOCTb NOTEHLMANOB, U3MePeHHbIX No 12.2.1
n 12.2.2 (AE).

12.2.3 AHasiornyHyto npoueaypy maMepeHuii no 12.2.1 n 12.2.2 npoBoAsT C pacTBOPOM XO/10CTOro
onbiTa (cm. 9.4).

MpunmevaHune — XonocTolionblIT NMpoBOAAT NOC/Ee aHann3a Kaxabix AecaTun I'Ip06 nnpu 3ameHe peakTUBOB.

12.2.4 KoHUeHTpauuto pTopna-moHoB B aHanM3npyeMom pacTBope Cs, MKr/cM3 paccunTbIiBalOT MO
cdopmyne

®)

roeVa — ob6bem f06aBfieHHOro cTaH4ap THOro pacTeopa dhTopuga HaTpusa (B cOOTBEeTCTBUM ¢ 12.2.2
paBHbIii 1.0 cm3), cm3:
Ca — KOHUeHTpauus Topua-MoHa B CTaHAap THOM pacTBope (bTopuga HaTpusa (pasHass 100 mkr/cm3).
MKr/cm3:
V, — 06beM aHanIM3MpyeMoro pacTBopa (B COOTBeTCTBMUMU € 9.3 paBHbIii 50 cm3), cm3:
AE — pa3HOCTb NoTeHunanos Topua-ceslekTUBHOIO 3/1eKTPoaa, N3MepPeHHbIX 0 1 nocre gobasne-
HUA CTaHgapTHOro pacTBopa. MB:
S — KOHCTaHTa (b TOopnA-CB/IBKTUBHOIO 3nekTpoga. MB.
12.2.5 AHa/IOrMYHbIM 06pa3oM, Mcnosnb3ys opmyny (3). paccuUnTbIBalOT KOHUEHTpayuo Topua-
WOHOB B pacTBOpPEe X0/10CTOro onbiTa Cb. MKr/cm3.

13 O6paboTka pe3ynbTaToB

13.1 Mpwu npoBeAeHUN UCNbITAHMA MeTOoA40M NpPAMOl rpagynposBku (pasgen 11)

MaccoByto Aot hTopa B aHa/IMTMYeCcKoi npo6e Tonmesa E*. MKr/r (ppm), BbIYMCASAOT No hopmysie

D
Fan (4)
/n

roe Ds — copepxaHve (OTOpMA-MOHOB B aHa/IM3MPYEMOM PacTBOpe C yuyeToM apelidpa N3MepUTeNbHONO Cur-
Hana, MKr:
Db — copgepxaHune chTopua-MoOHOB B pacTBOPE XOJIOCTOrO ONbITa € y4eToM Apeidia N3MepuTesIbHOro cur-
Hana, MKr;
T — Macca HaBecku Tonmea, T.
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13.2 Tlpu npoBeAeHUN UCMbITAHUA MeTOA0M CTaHAapTHOW fob6aBku (pasgen 12)

MaccoByto fonto hTopa B aHa/IMTUYecKor npobe Tonnmea P . MKr/r (ppT). BbIUNCASAIOT No doopmyne

.. (ccK

®

roe C. — KOHUeHTpauus o Topua-moHa B aHaIM3npyemMomM pacTBOpe, MKI/cMm3;
Cb — KOHLEeHTpauns Topna-noHa B pacTBOpPE XO0CTOr0 OnbITa, MKF/cm3;
Vs — 06beM aHaIM3MpyemMoro pacTeopa (B cooTBeTCTBUM ¢ 9.3 paBHblii 50 cm3), cm3:
T — Macca HaBecku TOornvBa, T.
13.3 3a oKoHYaTeNbHbIA pe3y/sibTaT aHaIn3a NPUHNMAalOT cpegHeapudMeTUUYeckoe 3HayeHne pesysbTa-
TOB ABYX NapasisiesibHbIX OnpeaeneHuii.
13.4 MaccoByto A0/110 (pTOpPa B TOM/IMBE MOXHO BbIpasuTb B NPOLEHTAX, YMHOXMB NOJyYeHHbIN pesysb-
TaT (MKr/r) Ha 10"4.
13.5 MNepecyeT pe3y/bTaTOB Ha APYrue COCTOSHUSA TOM/IMBA, OT/IMYHbIE OT aHa/INTUYECKOro, NPoBOAAT
no FOCT 27313.

14 NMpeyns3noHHOCTb

MpPeur3noHHOCTb HACTOSILLEro MeTofa HaxoAWUTCsl B CTaAuu YCTAaHOB/IEHUS. Mo/yyeHHble paHee 3Ha-
YeHUs NpeaesioB NOBTOPSIEMOCTY U BOCNPOU3BOAMMOCTY TPeGYIOT NPOBepKW, a NpUBEAEHHbIe B HACTOSILLEM
pasgesne 3HauYeHUs! UAIOCTPUPYIOT TOMILKO MNOPSAOK LMdp.

14.1 Mpepgen NoBTOpPAEMOCTU

PesynbTaThl ABYX NapasiiefibHbIX onpeAeneHuii, NPoBeAeHHbIX B TeHeHNe KOPOTKOro NpomexyTKa Bpe-
MeHW B 04HOW nabopaTopun O4HUM UCMONHUTENEM C UCNOJ/b30BaHNEM OAHOM 1 TOW e annapatypbl Ha npea-
CTaBUTENbHbIX HaBeCKaxX, OTOGPaHHbIX OT OZHOW W TOl XXe aHaNUTU4YecKol Npob6bl, He AO/MKHbI OT/INYATLCSA
6onee yem Ha 15 mkr/r (15 ppm).

14.2 Npepgen Bocnpon3BoOAMMOCTH

Pe3ynbTaTbl, KaXApblii U3 KOTOPbIX NpeAcTaB/iseT coboli cpegHeapndMeTMyeckoe 3HauyeHue pesysibTa-
TOB ABYX MapasifiefibHbIX OnpeAesieHnii, NoslyvyeHHble B ABYX pasHbIX /labopaTtopusx Ha npeacTtaBUTENbHbIX
nopumsx, oTobpaHHbIX OT OAHON 1 TOl e NPobbl, He AO/MKHbI OTANYaTbCA 6onee yem Ha 15 mkr/r (15 ppm).

15 MpoTOKON ucnbiTaHW

MpOTOKON UCMbITaHWI AOMKEH coepXaTb CeaytoLLyo NHhopMaLmio;

- CCbIIKY Ha HacTOSILNIA cTaHAapT;

- ngeHTUrkKauuto aHann3npyemori Npobbi;

- AaTy NpoBeAeHNs aHanu3a;

- pe3ynbTaTbl ONpefesieHns ¢ ykasaHMeM, K KaKOMy COCTOSIHMIO TOnMBa OHWN OTHOCATCS;
- 0OCO6EHHOCTUN, OTMEYEHHbIE B XO[e OnpeAesieHuns.
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YK 662.6:543.812:006.354 MKC 75.160.10

KntoueBble c/ioBa: TBEpA0e MUHepasibHOE TOM/IMBO, CoAepXaHue 06Lero oTopa, CKuraHve B KaslopumeTpu-
yeckoit 6om6e, NOHOMETPUS. OTOP-CE/IEKTUBHBIV 3/1EKTPOA, METOZ NPSIMOl rPafyvpOBKM MOH-CENEKTUBHOIO
anekTposa
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