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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

PYAbl MEAECOAEPXAWWE N MONNMETANNTMYECKNE W MPOAYKTbI X MEPEPABOTKN

MeToAbl M3MEPEHUIN MAcCOBOI A0NWN ANOKCHUAA KPEMHUS

Copper and complex ores and products of their processing. Methods of silicon dioxide weight fraction measurement

Jata eBefeHns — 2017—04—01

1 O6nacTb NpUMeEHeHUA

HacTosAwwuii cTaHgapT pacnpocTpaHaeTca Ha Megecofepxallye n nonvMeTanimyeckme pyabsl 1 npoayk-
Tbl X NepepaboTkn 1 ycTaHaB/IMBaET rpaBumMmeTpuyecknii — B guanasoHe ot 1,00 % go 62.0 % n poTomeTpu-
yeckunii — B gnanasoHe oT 1,00 % pno 32,0 % meTofbl M3MepeHuii MaccoBOW AONKN AMOKCUAa KPeMHUA
(aanee — okcupga kpemuus (IV)].

O6Lwune TpeboBaHNs K MeToAam n3MepeHuii n TpeboBaHnsa 6e30MacHOCTY NPU BbINOSIHEHWUN N3MEPEHWA,
KOHTPOJI0 TOYHOCTW pe3ynbTaTtoB usMepeHuii — no FOCT 32221, TOCT P 53198, oT60p 1 NoAroToBka npob
ANA N3MEePEHUA — NO HOPMAaTVBHBIM JOKYMEHTaM Ha KOHKPETHYI0 NPOAYKLMIO.

2 HopmaTuBHble CCbIIKK

B HacToALWwem cTaHfapTe UCMO/Ib30BaHbl HOPMaTUBHbLIE CCbISIKU HA CneayoLme cTaHAapThbl:

FOCT 83—79 PeakTuBbl. HaTpwuii yrnekucnblii. TeXHU4Yeckune ycnosus

FOCT 1770—74 (N C 01042—83, NC04788—80) lNocyna mepHas nabopaTopHas cTeknsHHas. LiunuH-
Opbl. MEH3YPKM, KONGbI, NPO6MpKN. ObLLME TEXHUYECKME YCITOBUS

FOCT 3118—77 PeakTtuBbl. Kucnorta consHasa. TexHnyeckume ycnosus

FOCT 3765—78 PeakTBbl. AMMOHMWIT MONNGAEHOBOKUCIbIA. TeXHUYEeCKue ycroBums

FOCT 4199—76 PeakTuBbl. HaTtpuii TeTpabopHOKUCAbIA 10-BOAHbIA. TEXHUYECKME YCN0BUSA

FOCT 4204—77 PeakTtuBbl. Kucnorta cepHas. TexHu4eckue ycnosus

FOCT 4332—76 PeakTuBbl. Kanuii yrnekucniblil-HaTpuii yrinekucnbliii. TexHnyeckue ycnosus

FOCT 4461—77 PeakTtuBbl. Kucnota azotHasn. TexHUYeCKue ycrioBus

FOCT 6563— 75 W3penusi TexHuyeckme 13 61aropofHbiX MeTaslfloB 1 CniaBoB. TeXHUYECK/e YCI0BUS

FOCT 6709—72 Bopa guctunnnposaHHas. TexHUYeckme ycnosus

FOCT 9428—73 PoakTtuBbl. KpemHuii (1V) okcng. TexHu4eckue ycroBums

FOCT 10484—78 PeakTuBbl. Kucnota propnctoBogopogHas. TexHuyeckme ycroBums

FOCT 11293—89 XXenatuH. TexHU4eckune ycsiosus

FOCT 12026—76 Bymara counbTpoBasibHas nabopatopHas. TeXHUYecKne ycnoBus

FOCT 20490—75 PeakTuBbl. Kanuii MapraHu0BOKUCAbIA. TeXHUYECKne ycrnoBns

FOCT 25336—82 [locyna 1 o6opynoBaHve nabopaTopHble CTEK/sIHHbIE. TUMbl, OCHOBHbIE NapamMeTpbl
1 pasmepbl

FOCT 27067—86 PeakTBbl. AMMOHWIA POAAHNCTLIN. TeXHUYEeCKUe ycroBus

FOCT 29169—91 (MCO0 648—77) lMocyna nabopatopHas cTekIssHHaA. MUNeTKn c 0f4HON OTMETKOWA

FOCT 29227—91 (MCO 835-1—81) lMocypa nabopatopHas CTekIsHHasA. [uneTkn rpagyvpoBaHHbIe.
YacTb 1. Obwme TpeboBaHus

FOCT 32221—2013 KoHuUeHTpaTbl MefHble. MeToabl aHanu3a

MN3paHne ouynanbHoe
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FOCT P 52501—2005 (MCO 3696:1987) Bopa nabopaTopHas Ans aHanmsa. TexHu4Yeckne ycroBus

FOCT P 53198—2008 Pyabl 1 KOHLLEHTpaTbl LiBETHbIX MeTan1oB. O6Lwme TpeboBaHMA K MeTo4aM aHa-
nmsa

FOCT P 53228—2008 Becbl HeaBTOMaTU4eCcKorogencreus. Yactb 1. MeTponornyeckme n TexHmyeckne
TpeboBaHus. cnbiTaHus

FOCT P UCO 5725-6—2002 To4HOCTb (MpaBW/IbHOCTb M MPELM3MOHHOCTb) METOLOB U pe3ynbTaTtoB
nsmepeHwuii. HYactb 6. icnonb3oBaHne 3HauYeHWi TOYHOCTH Ha NpakTuKe

MpumeuyaHune — Mpu NONb30BAHMM HACTOALMUM CTAHAAPTOM LLE/1€CO06PAa3HO NPOBEPUTD AEWCTBME CChIIoY-
HbIX CTaHZapToOB B WMH(OPMALWOHHON cucTemMe O06LLero nosb30BaHWs — Ha ouuManbHOM caiite degepasnbHOro
areHTCTBa Mo TEXHUYECKOMY PETY/IMPOBAHNIO U METPOJIOTUM B CETU VHTEPHET UM MO eXerofHoOMYy MH(OPMaLMOHHOMY
ykasartesio «HalnoHabHble CTaH4apTbl», KOTOPbIN 0My6MKOBAH N0 COCTOSIHUIO Ha 1 SiHBapsi TEKYLLEro roga, 1 no Bbinyc-
KaM eXeMeCsYHOro MH(OPMAaLMOHHOIO yKa3aTes «HaymoHaibHble CTaHAapTbI» 3a TEKYLW Ui o4, EC/v 3aMeHeH CCbifioy-
Hblli CTaH4apT, Ha KOTOpbIM faHa HeJaTMpOBaHHAs CCblKa, TO PEKOMEHAYETCS UCMO/b30BaTh AE/CTBYIOLLYI0 BEPCUIo
3TOro CTaHAAPTa C yY4ETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO N3MEHEHWIA. EC/IM 3aMeHEeH CCbIMIOUHbIN CTaH4apT, Ha KOTOo-
pblii faHa JaTupoBaHHas CCblika, TO PEKOMeHAYeTCs UCNO0/b30BaTh BEPCUI0 3TOT0 CTaHAapTa C yKa3aHHbIM BbILLE T040M
yTBEPXAEHWS (MPUHATUA). ECM nocie yTBepXAEeHUS HACTOALWEro CTaHAapTa B CCbIIOUHbIN CTaHAAPT, Ha KOTOPbIV faHa
[aTupoBaHHas CCbl/ika, BHECEHO N3MEHeHue, 3aTparuBaollee nosoXxeHue, Ha KOTOPOe JaHa CCbifika, TO 3TO NOoXeHNe
PEKOMEHAYETCS NPUMEHATL6E3 yueTa LaHHOT0 M3MEHEHUSI. EC/IM CCbINIOYHbIA CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOJIoXe-
HUe. B KOTOPOM fiaHa CChl/ka Ha Hero, PEKOMeHAyeTCsl MPUMEeHSITb B 4acTU, He 3aTparuBaloLLeii aTy CCbiKy.

3 XapakTepucTuku nokasatesieil TOUHOCTN U3MEpPEHUTI

TO4YHOCTb M3MepeHuii MaccoBoit Aonun okcuga kpeMuus (IV) cooTBeTCTBYET XxapakTepucTukam, npvee-
AeHHbIM B Tabnuue 1 (npu P = 0.95).

3HauyeHus npeAenioB NOBTOPSIEMOCTU U BOCNPOU3BOAUMOCTY U3MEpPEHUIA Npy f0BEPUTENLHON BEPOSIT-
HocTu P = 0,95 npuBegeHbl B Tabnvue 1.

Ta6nuua 1— 3HauyeHUs nokasaTenst TOYHOCTVN U3MEPEHUii, NpeAenoB NOBTOPSEMOCTN U BOCNPOVN3BOAUMOCTYN U3Me-
peHunii MmaccoBoit fonu okcuga kpemuus (V) npu noseputenbHoin BeposaTHocT P - 0.95
B npoueHTax
Mpeaen

AvanasoH namepeHuit
(a6CconTHbLIE 3HAYEHUA)

MaccoBoii fOIn OKCUAA MokasaTenb TouHoCTU i J1
kpemHusa (1V)
nosTopsiemMocTu r (N * 2) BOCNPOWU3BOAUMOCTU R
OT 1.00 a0 2.00 BKAWOY. 0.21 0.15 0.30
Ce. 2.00 » 4.00 » 0.25 0.20 0.35
» 4,00 a 8.00 » 0.32 0.25 0.45
» 8,00 » 16.00 » 0.43 0.35 0.60
» 16.0 » 32.0 a 0.6 0.5 0.8
» 32.0 n62.0 a 0.8 0.7 1.1

4 TpaBumeTpuyeckuii metos

4.1 CpefcTBa UsMepeHuit, BcnomoraTesibHble yCTpoiicTBa, MaTepuasnsl U pacTBopbI

Mpu BbINOMHEHUN W3MEPEHWIT NPUMEHSIOT cneaylolime cpeacTBa M3MepeHuii U BcromoraTesibHble
yCcTpoiicTBa.

- BECbl C HanbonbLWMM Npegenom B3selnsaHusa 200 r cneyunansbHoOro knacca ToyHocT no FOCT P 53228
canckpetHocTblo 0.0001 r;

- neyb MydpenbHy0 C TepMOperyaTopomM, obecneynsaroLLyto Temnepartypy Harpesa o 1100 aC;

- WKad cyWnIbHBIA C 3N1eKTPoo6orpeBoM N TEpPMOpPErynsaTopom, obecneunBatoLLnii Temnepartypy Harpe-
Ba o 110 eC;

- NIMTY HarpeBaTesibHyo no (1). o6ecneunBaroLLyto TemnepaTypy HarpeBa He meHee 350 BC unun aHano-
TUYHYI0;

- cTakaHbl B-1—150 TXC. B-1—250 TXC. B-1-400 TXC no N'OCT 25336:

- BOPOHKM AN chunbTpoBaHusa nabopatopHsle no FTOCT 25336:



FOCT P 56857—2016

- MEH3YPKN 1 umnuHgpsel no FOCT 1770;

- TMrAn nnatuHossble no FOCT 6563,

- NaI0YKN CTEKNSAHHbIE C PE3UHOBbLIM HAKOHEYHUKOM;

- WMMLUbI CTasibHble NS TUMNew;

- CTekna YacoBble.

Mpw BbINO/THEHUN N3MEPEHWI NPYMEHSAIOT CrieAyoL e matepvasnbl v pacTBopbl.

- kncnoty consHyto no FOCT 3118. pa3baBneHHyto B COOTHoweHun 1:1.1:2 1 2:98;

- KMcnoTy asoTHyto no FOCT 4461,

- kncnoTy cepHyto no FOCT 4204. pazbaBneHHyto B COOTHOWeHun 1:1;

- KNCNOTY (hTopMcTOBOAOPOAHYI0 NOMOCT 10484;

- CMeCb KMNC/OT CONAHON 1 a30THOI B COOTHOLLEHMM 3:1. CBEXENPUIOTOBEHHYIO;

- BOAy guctunnmpoBaHHyto no FOCT 6709 wnu Bogy Ans nabopaTtopHoro aHanmsa no FOCT P 52501;

- HaTpuiA yrnekucnblii 6e3BoaHbli o FTOCT 83 nnu kanuii-HaTpuin yrnekucnblii no FOCT 4332;

- aMMOHWIi pogaHucTbii no FTOCT 27067, pacTBop MaccoBoi KoHLeHTpauun 100 r/gm3;

-xenatuH nuwesoi no NOCT 11293. cBeXenpuroToBMEHHbI PacTBOP MAacCOBOIM KOHLEeHTpaLuuun
10r/am3;

- 6ymary counbTpoBanbHyto no FOCT 12026;

- uNbTpbl 06€3BOMEHHBIE MO [2] UK aHaNOTUYHbIE.

MpumeyaHnsn

1 [lonyckaeTcs npyMeHeHWe ApPYrux CpeAcTB U3MEPEHW yTBEPXAEHHbIX TUMNOB, BCNOMOraTe/lbHbIX YCTPOWCTB 1
maTepuanos, TEXHUYECKMe U MeTPOoIoTMYeckne XxapakTepUCTUKN KOTOPbIX He YCTynatT yKa3aHHbIM BbILLe.

2 [lonyckaeTcsi ICNO/b30BaHWE PEakTUBOB, M3rOTOB/IEHHbIX NO APYTYM HOPMATUBHbLIM AOKYMEHTaM, Npy yCoBUn
obecneyeHnss UMM METPOIOTMYECKNX XapaKTepucTuK pesybTaToB N3MEPEHWNiA, NpUBEeJEeHHbIX B METOANKE U3MEPEHWIA.

4.2 MeTop n3mepeHuii

MeTo/ OCHOBaH Ha 0CaXXAEeHUN KPEMHUEBOW KUCNOTbI U3 CONIIHOKUC/IONO PacTBopa B NPUCYTCTBUM Xena-
TWHA 1 TPaBNUMETPUYECKOM onpeaenieHny okenga kpemuus (1V).

4.3 TMopfroToBKa K BbINO/THEHUIO N3MEPEHNA

Mpu NpuroToBAEHNM pacTBOpa XenaTnHa MaccoBoi KOHUeHTpauun 10 r/gM3HaBecky xenaTnHa Macconm
1rnomewaloT BCTakaH BMecTUMOCTbI0 250 cm3, npnbasnsatoT ot 30 40 40 cM3BOAbI MAAKT MOCTOATL B TEYEHME
14. nepnoAnYeckn nepemMeLLnBas CTEKSTHHOM NanoYkoi. 3aTem cTakaH ¢ COAEPXUMbIM NOMELL AT B ropsyyio
BOAY Y NPV NepeMeLLBaHUM HarpeBalT 4,0 PacTBOPEHMS XenaTuHa. PacTBop oxnaxaatoT, pa3daBnsoT BOLOM
00 100 cmM31 BHOBb NepemeLunBsaoT.

4.4 BbINOSIHEHWE U3MEPEHUIA

HaBecky npo6bl maccoii oT 0.5 o 1,0 r, B3ATYH C TOYHOCTbIO 10 YETBEPTOro AECATUYHOr0 3Haka nocne
3anaTol, NoMeLLalT BCcTakaH BMecTMMOocCTbio 150 cm3, cMaunBatoT Bogoin, npununsatoT 30 cM3CcoNsAHOM K1co-
Tbl M HAarpeBawT B TeyeHne 15MuH. CTakaH CHUMART C NAnTbl M npunusaloT 10 cmM3 cmecy CONAHOl 1 a30THOA
Kncnot (3:1). HakpbIBalOT HaCOBLIM CTEK/IOM U BbIAEPXMBAKT NPV KOMHATHOW TemMnepaType A0 NpekpalleHus
6YypHOro BbleneHns oKCUAoB a3oTa. 3aTeM CTaBAT Ha MIMTY 1 HarpeBatoT A0 pas3noxeHns HaBeckn. CTekso
CHMMalT, 0OMbIBaAKOT BOZO 1 y6MpaloT, a pacTBop BbinapmeatoT gocyxa. MpuameatT 10 cM3CONAHON KUCNOThI
1 BbiNapnBaloT gocyxa. BbinapuBaHue c CONAHON KMCOTOM NOBTOPSIOT elle ABa pasa.

K cyxomMy ocTatky npuamsatrT 10 cM3consiHoM kucnoTsl, oT 50 o 60 cm3ropsyeil BoAbl M HarpeBarwT A0
KnuneHuns. Pactsop unbTPyIOT B CTakaH BMeCTUMOCTbI0 400 cM34epes hUnbTP «CUHASA NIeHTa», B KOHYC KOTO-
poro BfoxeHa unbTpobyMaxHas Macca, NpOMbIBalOT TPM-YeTbipe pasa ropsymmM pacTBOPOM CONISHOW KUC/O0-
Tbl. pa3baBfieHHOW B COOTHOLWEHMM 2:98. 3aTeM Tpu-yeTbipe pasa ropsyeii Bogolk. ®unbTp C OCaLKoM
nomMeLLatT B NATUHOBLIA TUrenb, MOACYLINBAKOT, 030/1510T PUIbLTP, OCTATOK CMIABASAIT € 3 T Yr1EKUCIOr0
HaTpuMA UK YINEeKUCNOoro Kanmsa-Hatpusa npu temnepartype ot 1000 °C go 1050 °C g0 nonyyeHus oqHOPOAHOro
noABWKHOIO nnasa.

MnaB pacTteopstoT B 30 cM3 CONSAHONM KNCNOThbI, pa3baBiieHHO B COOTHOWEHMM 1:1, Turesib 06MbIBaOT
BOZOI M NPUCOEMHAT pacTBop kK nepBomy cunbtpaTy. O6beMHEHHbI pacTBOP BbiNapuBakT 40 BAXHbIX
coneii. MpunueatoT 20 cM3CONAHONM KNCNOTbI, pa3baBfeHHON B COOTHOWEHUN 1:2, nepemMeLLnBalT CTEK/AH-
HO NanouyKoi C pe3nHOBbLIM HAKOHEUYHUKOM, ,06aBAI0T 5 cM3pacTBopa xenaTuHa, nepeMeLLnBatoT CTEKNAH-
HOIi Nnanoukoli B Te4yeHne 5 MUH. elle pa3 fob6aBnsalT 5 cm3 pacTBopa XenaTuHa U CHOBa NepemellvBaiT B
TeuyeHune 5 MuH. Mocne atoro npununsatot ot 30 40 40 cM3ropsayeli BOAbl 1 OCTaBAAOT B TeyeHne 15—20 MuH.

dUNbTPYHOT 0CAA0K HA (HUBTP «KCUHSASI SIEHTa» U NPOMbIBAOT TPU-YETbIPE pa3a ropsyeil ConsHol Kncno-
TOin. pa3baB/ieHHOI B COOTHOLWEHMM 2:98. 3aTeM ropsiveii BOAOW 40 OTPULLATENbHON peakLn NPOMbIBHbIX BO,
Ha MOH Xenesa c pacTBOPOM POAAHMUCTOr0 aMMOHUS 1 eLlle TpU-4yeTblpe pasa ropsyeii Bogon. PunbTp ¢ ocag-

3
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KOM NnomMeLyarT B NNATUHOBbLIV TUTesb, 030/1510T Y MPOKannBalT ocafok B TedeHne 30—40 MVH B MydhenbHoii
neyu npu temnepatype ot 950 °C go 1000 . nocne yero oxnaxaatT U B3BELLNBAIOT.

Ocafok B TUIle CMaiunBaloT BOLOW, NPUAMBAIOT BOCEMb—/AECATb Kanesb pacTBOpa CEpPHON KWUCMOThI,
pa3baBneHHol B COOTHOLWEHMN 1:1. 0T 540 8 cM3hTOPNCTOBOA0POAHON KMCNOTLI U HArpeBatT 4,0 Npekpale-
HUS BblAE/IeHNSA NapoB CepHOW KncnoTbl. CoaepXXnumoe TUrIs BHOBb NPOKanBatoT B MyddeibHON neun nputem-
nepatype o1 950 'C g0 1000 BC B TeyeHne 15—20 MVH. OX/1axX[aloT 1 B3BeLUnBaloT.

Yepes Bce cTaAnu aHannsa A1 BHECEHUA NonNpasky Ha Maccy okeuga kpemHus (1V) B peaktusax npoBo-
[AT XON0CTO ONbIT.

5 ®oTomeTpuueckuin meton

5.1 CpefcTBa uamMepeHuii, BcnoMoraTesibHble yCTpoiicTBa, MaTepuarsbl U pacTBopbl

Mpu BbINONHEHUWN W3MEPEHWI NPUMEHSIOT cneaylolime cpefcTBa M3MepeHuii U BcromoraTesibHble
ycTpoiicTBa:

- BECbI C HanbonbLWMM Npegenom B3selumnsaHus 200 r cneymnansHoOro knacca ToyHocTn no FOCT P 53228
canckpeTHocTblo 0,0001 ;

- cnekTpod)oTOMETp Uan hOTOKOIOpMMETP NH6O0ro TUNaA,;

- neyb MydesibHYI0 C TEpMOpPErynaTopom, obecneunsaloLLyo TemneparTypy Harpesa go 1000 °C;

- K0N6bl MepHble 2*100-2.2-500-2.2-1000-2 no[OCT 1770;

- cTakaHbl B-1—100 TXC no FOCT 25336;

- CTakaHbl Te(p/IOHOBbIE, MO/IMITUNEHOBBIE;

- MMNEeTKN He HXe 2 knacca ToyHocTn no FOCT 29169 n FOCT 29227;

- BOPOHKM ANns chunbTpoBaHus nabopatopHble no FOCT 25336;

- MEH3YPKM Unu umnmHapbl nolfOCT 1770;

- TUFNIN XKenesHble:

- TMrnu nnatnHosble no FOCT 6563;

- wnaTenb N1aTUHOBBI;

- nnacTmaccoByto (Te(/I0HOBYIO) NaNoUKy (CTEPXEHb) 4715 NepeMeLLnBaHNS;

- WUNUpbl cTanbHble ANA TUTen;

- KPbILWKN NOAN3TUNEHOBbIE (TEDSIOHOBbLIE).

Mpu BbINONHEHVW 3MEPEHWNIA NPUMEHSAIOT CcneaytoLie MmaTepuasnbl U pacTBopbl:

- KMcnoTy consHyto no FOCT 3118 v pa3baBneHHy0 B COOTHOWeHnn 1:1.1:3;

- Kncnoty cepHyio no FOCT 4204. pacTBOpbl MOJMAPHOW KOHUEHTpauun 3keBuBaneHta 0,25 wu
4,5Mmonb/aAM3;

- Kanuin mapraHyoBokucabliii no FOCT 20490. pacTBOp MaccoBoii koHueHTpauun 30 r/am3;

- BOAy AvcTunnamposaHHyto no FOCT 6709 wnu Boay A5 na6opaTopHoro aHanusa no FOCT P 52501;

- aMMOHU MonubaeHosokucbin No FTOCT 3765. CBEXeNpPUroTOB/IEHHbIVi PACTBOP MacCOBOW KOHLEHT-
pauwumn 50 r/gm3;

- KNCNOTY aCkOp6UHOBYIO MO [3]. CBEXENPUrOTOBNEHHbI PACTBOP MaccoBOW KOHLeHTpaummn 50 r/gm3;

- HaTpuii yrnekvcnblin 6e3sogHbli no TOCT 83. npokaneHHbIli npu TemnepaType 150 °C;

- HaTpuii TeTpabopuokucnblii 10-BoaHbI no TOCT 4199. 06€3BOXEHHbIN cneayowumMm 06pa3oM: cosb
HarpeBalT NOCTENEHHO A0 Temnepartypbl 400 °C v npokannsaloT B TeyeHue 2 u;

- CMECb AN CNAaBNeHns: HaTpuii TeTPabopMOKUCbIA U HATPUIA YINEKUCbIA CMeLLMBaOT B COOTHOLLE-
HumM 1:2. CMecb XpaHAT B NOCyAe C NPUTEPTOI NPOBKOIA;

- nepekucb HaTpms no [4];

- kpemHusa (1V) okeng no FOCT 9428;

- pacTBOpbI 4MOKCUAA KPEMHUSA N3BECTHOM KOHLEHTpaLmy;

- 6ymary chunbTpoBansHyto no FOCT 12026;

- (huNbTPbl 06€330/1€HHbIE NO [2] NN aHaNornYHbIE.

MpunmeyaHuns

1 fonyckaeTcs NpUMEHeHne APYrnx CpefcTB U3MepeHuii yTBepXAeHHbIX TUNOB, BCNOMOraTe/lbHbIX YCTPOUCTB U
MarepuasioB, TEXHNYECKME N METPOSIOTUYECKNE XapPaKTePUCTUKN KOTOPbIX HE YCTynatT yKa3aHHbIM BbILLE.

2 [lonyckaeTcs UCNOMb30BaHNE PeaKTUBOB, U3rOTOB/IEHHBIX MO APYIMM HOPMAaTUBHbLIM [AOKYMeHTaM, Npu yciosuu
obecneyeHns MU METPOIOTMYECKNX XapaKTePUCTUK pe3yNbTaToB U3MepPeHUiA, NPUBEAEHHbIX B HACTOALLEM cTaHjapTe.

5.2 MeTopg nsmepeHuii

MeTog 0cHOBaH Ha 06pa3oBaHUV KOMM/IEKCHOTO COeNHEHNS KpEMHEMONN6AEeHOBO reTeponosIMK1uco-
Thl. OKPALLEHHOTr0 B XXeNTblii LUBET, Npu ypoBHe pH oT 110 1.5 ¢ nocneaytowmm BOCCTaHOB/IEHNEM €r0 ackopou-

4
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HOBOI KWCNOTON A0 KOMM/IEKCHOTO COeAUHEHWs, OKPaLeHHOro B CUHWI LBeT. VI3MepeHune OonTuyecKol
M10THOCTU OKpaLleHHOro pacTsopa npu AsinHe BoHbl 0T 750 0 810 HMm.

5.3 TloAroToBKa K BbINOTHEHUIO U3MEPEHU

5.3.1 [nA nocTpoeHusi rpafynMpoBOYHOro rpadiuka roToBAT pacTBOpbl okcuaa kpemuus (V) nssecTHoi
KOHLeHTpaumu.

Cnocob6 1

Mpu npuroToBNeHMM pacTBopa A MaccoBOli KOHLeHTpauumn okcuga kpemHus (1V) 0.1 mr/cM3 HaBecky
okcunaa kpemHus (IV) maccoii 0.1000 rnomeLLaloT B N1aTUHOBBINA (CTEKN0YT1epoAHbIiA) TUrenb, NnepemMeLLBaoT
NAaTMHOBLIM LWNATENEM C 2 T CMecu ANA CniaBfeHnsa v cnNasnaoT npu TemnepaTtype oT 1000 °C go 1050 °C B
TeyeHune 10— 15 MuH. Turenb OXnaxgatoT, ONycKaloT BNOMITUIEHOBbIN CTakaH v BbilenayvBaloT nnas B 06b-
eme oT 10050 150 cm3ropsiveit BoAbl (MOXHO OCTaBUTb Ha 10— 12 u). [ocne NosIHOro BbilWwenaynBaHuns naasa
TUrenb W3BJeKalT U3 pacTBopa M 06MbIBAIOT BOAOW. PacTBop oxnaxaalT, NpuaMBalT B O4UH NpMeM npu
nepemeLuveaHnn 70 cM3CONSAHON KUCNOTbI, pa3basB/ieHHO B CooTHoWweHun 1:3. [lanee pacTBop nepenvsaioT B
MepHYto Konby BMecTMocTbio 1000 cMm3, 4oNuBaoT BOAONM A0 METKU U NEpEMELLNBALOT.

O HOBPEMEHHO C NPUroTOB/IEHNEM pacTBopa A roTOBAT pacTBOP X0OJ/I0CTOrO OMNbITa A9 rpagynpoBKu.

Cnocob6 2

Mpy NpUroToBnEHMN pacTBOpa A MaccoBOI KOHLeHTpauun okcuga kpemHus (1V) 0.1 mr/cm3 HaBecky
okcunaa kpemHus (IV) maccoii 0.1000 r noMelLatoT BXXesie3Hblii Turenb, HacbinatoT 3.0 T nepekvcy HaTpus ntwa-
TeNbHO NepemMelLnBalT MeTa/lsIMYeckum cTepxHem. CBepxy 3acbinalT TOHKMM C/I0eM MepeKkucu HaTpus.
CnnasnsoT B Mydoene npu Temnepatype ot 700 °C go 750 °C g0 nonyyeHuss O4HOPOAHOro naasa. 3aTem C
MOMOLLbIO XeNe3HbIX WUNLOB TUreslb BBIHUMAIOT U3 MydeibHOM neyn n oxnaxaatoT.

X0n04HbIN TUrenb NPOTUPAIOT CHaPYXW BNaXKHOW candeTkoll 1 06MbIBaIOT BOAOM, oumnLLas OT OKaIMHbI.
3aTem nomMeLiatoT TUreslb B NONIN3TUEHOBBIN (TehI0HOBBIN) cTakaH BMecTuMocTbio 300 M3, npunusaloT oT
60 00 70 cm3Bogbl, HAarpeToit Ao Temnepatypbl 60 °C—70 °C. HakpblBatoT CTakaH NofnaTUAeHoBOM (TEDNOHO-
BOI1) KPbILLKOW 1 BbIAEPXMUBAIOT A0 NpeKpaLleHnsa 6ypHoi peakLuu 1 NOSIHOTO BbllenaynsaHus nnasa. Mocne
OXNaxAeHns TUresb BbIHUMAIOT U3 PacTBopa, TlaTe/lbHO 06MbIBAOT BOAOW, ObICTPO, B OAUH NpUeEM, 1 Npu
MHTEHCUMBHOM MNepeMeLlBaHuM naacTMaccoBoill (TedpioHOBOI) nanoukoii (cTtepxHem) npunusatT 20 cm3
CONSIHOW KMC/OThI. [lanee pacTBOp NepennBatT B MEPHYIO KoNby BMecTumocTbto 1000 cm3, npunusatoT 01600
o 700 cm3 BOAbI, NEpPEMELLMBAIOT, OX/1AXAAK0T NPWU KOMHATHOU TeMnepaType, fLO/IMBAOT BOAON [0 METKU 1
nepemeLunBaoT.

O HOBPEMEHHO C NPUroTOB/IEHNEM pacTBopa A roTOBAT PacTBOP XOJ/I0CTOrO OMbITa A/18 rpagypoBKu.

CpoKXxpaHeHuns pacTBopa Tpu MecsLia B 3aKpbITON NOMITUIEHOBO nocye.

5.3.1.1 Tllpu npuroTtoBneHun pacteopa b maccoBoli koHUeHTpauuu okcuga kpemHus (1V) 0.02 mr/cm3
20,0 cm3 pacTtBopa A. NpMroTOB/AIEHHOrO NO cnocoby 1 nau 2. nomelatT B MEPHY K016y BMECTUMOCTbIO
100 cm3, npunmBatoT 2 cM3COSHON KACOThI, pa36aB/ieHHO B COOTHOLWEeHUN 1:1, nepeMelurBaloT, 4oNnBaT
BO/Oli 10 METKWN 1 BHOBb NepemeLunBaloT. PacTBop NPUMEHSIOT CBEXENPUrOTOB/IEHHBIM.

5.3.1.2 OpHOBpPEeMEHHO C NpUroToBsieHeM pactTeopa b rotoBaT pacTBop X0/10CTOro onbiTa A/1a rpagyu-
posku. [1ns aToro 20.0cMm3pacTeopa COOTBETCTBYHOLLEIO XO/10CTOr0 OMbITa A/19 rpagyupoBKU, NPUroTOB/IEHHO-
ro no cnoco6y 1 nnm 2. NnomeLLaT B MepHy K06y BmecTumocTbio 100 cM3, npusMBaroT 2 cM3 CONSAHOM
KMCNOTbl, pa3baB/ieHHON B COOTHOWeEHUK 1:1, nepemMeLunBaloT, LONNBAKOT BOAON A0 METKN UBHOBb NepemeLln-
BaloT. PactBOp NPUMEHSAIOT CBEXENPUTOTOB/IEHHBIM.

5.3.2 TlocTpoeHue rpalyupoBOYHOrO rpaguka

B psg mepHbIX kKon6, BMectumocTblo 100 cm3 kaxaas, otoupatoT 0; 1.0; 2,0; 4.0; 6.0; 8.0 n 10.0 cm3pac-
TBOpa b okcupga kpemuus (1V). uto cootsetcteyeT 0; 0.02; 0.04; 0.08; 0,12; 0.16 1 0,20 mrokcuga kpemuus (1V).
3artem gonuBalT A0 06bemMa MakcumasnbHoi annksoTel 10 cm3 (10.0; 9.0; 8.0; 6,0; 4.0; 2.0 cM3CcO0OTBETCTBEH-
HO) PacTBOPOM XOJ10CTOrO OMnbiTa 418 rpagympoBku. MpununsatoT 30 cm3pacTBopa CEPHON KUCIOTbl MOISIPHON
KOHLeHTpauumm akBmBaneHTa 0.25 monb/gMm3un 5 cm3pacTeopa MOIN64EHOBOKMCIONO aMMOHKS. MNepemelunsa-
10T nocne Ao6aB/IeHNA KaXA0ro peakTusa u fjasee npogomKaloT aHanns. kakonucaHo B 5.4.

NMpumeyaHune — KOHUEHTpaLWN rpalyupoBOYHbIX PACTBOPOB HOCAT PEKOMEHAaTe bHbIA XapakTep 1 3aBUcsT
0T XapaKTepucTuK UCNO/b3yeMOro npnéopa, MHTepBana onpeAessieMblX KOHLEHTpauuii. A5 NOCTPOEHUs rpafympoBoY-
HOTO rpagouka fonyckaeTcs UCNonb3oBaTb TPU—CEMb rPaSyMpPOBOYHbIX PACTBOPOB, HO HE MEHEE TPeX.

Mo HaleHHbIM 3HAYEeHUSIM ONTUYECKOW NAIOTHOCTV PACTBOPOB M COOTBETCTBYIOLLMM UM COAEPXAHUAM
okcuga kpemuus (IV) cTposiT rpasyvpoBOYHBbIN rpaduk.

MpumeuyaHune — JlonyckaeTcs NocTpoeHMe rPagyMpoBOYHOro rpadvka B KoopAnHaTax, onTuyeckas nnoT-
HOCTb — MaccoBas J0n5 okcuga kpemHus (IV) B rpagyvpoBoYHOM pacTBope, B NpoLeHTax (MaccoByto A0/110 OKCMAa Kpem-
Hus (IV) paccunTbiBalOT € COOTBETCTBUN C (DOPMYIOiA 2).
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JonyckaeTcs CTPOUTb rpafyMpoBOYHbIA rpadvk No cTaHAapTHLIM 06pasuam, B KOTOPbIX aTTecToBaHa
maccoBas Jons okcuga kpemHus (IV). MaTepuan cTaH4apTHbIX 06pasLioB MPOBOAAT Yepes X0 aHann3a, Bapb-
Mpys Maccy HaBecku CTaHAapTHOro o6pasua.

5.4 Bbino/siHeHUEe N3MepeHuii

Macca HaBecku Npo6bl ¥ BMECTVMOCTb MEPHO KONGbI B 3aBUCMMOCTH OT MacCoBOI J0M OKeuaa KpeM-
Hua (IV) npuBegeHbl B Tabnuue 2.

Tab6nuya 2 — TpeboBaHUsI K MAcCe HABECKM U BMECTUMOCTM MEPHOI KOMGbl

MaccoBas pons okenga kpemuus (1IV), % Macca Hasecku, T BMeCTIMOCTb MEPHOM kon6bi. cms
Ot 1.0 fo 4.0 ekntou. 0,25 500
b 40 * 80 * 0,2 500
» 8.0 032.0 » 0.1 500

NMpumeyaHune — [aHHble CBEAEHUS HOCAT PEKOMEHAATEIbHBIA XapakTep 1 MoryT CbiTb U3MEHEHbI B 3aBUCH-
MOCTU OT YyBCTBUTE/ILHOCTU CMEKTPOGOTOMETPa, OLHOPOAHOCTY aHaNM3npyemoro Matepmana u 1. a.

HaBecky npo6bl maccoii oT 0,1 g0 0,251, B3ATY0 C TOYHOCTbIO 0 YETBEPTOr0 AECATUUYHOIO 3HaKa nocne
3ansToii, B 3aBMCMMOCTMN OT MacCOBO 40NN okcraa kpemHus (V) B cooTBETCTBMM € Tabnvueli 2 noMeLaT B
XKesie3HbIl TUrenb 1 TwaTesibHO NepeMeLLVBaloT C HaBECKOl nepekncy HaTpus mMaccoii 3 r. Ceepxy 3acbinatT
TOHKUM C/oeMm nepekncy HaTpusa. CniaBnsoT B MydhesibHOM neyn npyu Temnepatype oT 700 °C go 750 X go
nosly4eHns OAHOPOAHOrO nnaea. 3areM C MOMOLLbIO XEeNe3HbIX WHMNL0B TUresnb BbIHUMAKT 13 MydenbHOl
neuun 1 oxnaxaator.

X0/104HbI TUresib NPOTUPAKT CHAPYXM BaXHOW candgeTkol 1 06MbIBalOT BOAOW, 0umnLLas OT OKas/IMHbI.
3aTtem nomeLLaloT TUresib B MOSIM3TUNEHOBBIN (Te/IOHOBBIN) cTakaH BMecTuMocTbio 300 cM3, NpuavBaloT oT
60 no 70 cm3Boabl, HarpeToli Ao Temnepatypbl 60 X —70 X . HakpbiBatOT cTakaH nonnaTuieHoBoli (TedpsioHo-
BOIA) KpPbILLKOL 1 BbIAEPXMBAIOT 0 NPeKpaLLeHns 6ypHOli peakuuy 1 NoSIHOTO BbilenavynBaHuns niasa.-

Mocne oxnaxaeHnsa TUresib BbIHUMAIOT U3 pacTBopa, TlaTeibHO 06MbIBatOT BOAOM, 6bICTPO, B OAWH NpU-
€M. U NPV MHTEHCVMBHOM MNepeMelLMBaHMKN nnacTtmaccoBoli (Te/I0HOBOI) Nasoukoli (CTEPXHEM) NpuAnBaroT
15 cM3consiHoli KMCnoTbl. PacTBop nepenvBatoT B MEPHYHO K016y BMecTMMOocCTbio 500 cM31 fonumBatT BoAoM
00 o6bema o1 400 g0 450 cm3, nepemeLLmBatoT. PacTBop oxnaxaalT Npu KOMHATHOW TemnepaType (4onycka-
eTCcsl 0CTaBUTh 40 CReAyrLLero AHs). 3aTeM 401MBalT BOAOM A0 METKM 1 NepeMeLunBatoT. MNoyyeHHbIin pac-
TBOP hIbTPYHOT Yepe3 M/IOTHbIN (OUNBbTP «CUHAA NEeHTa», oTbpackiBas nepsble nopuun hunbTparta, uingatT
OTCTOSATLCA A,0 MOJTHOTO 0CelaHNs OKaIMHbI HA AHO KONObI.

OfHOBPEMEHHO C NOArOTOBKOM NPO6 rOTOBAT PacCTBOPbI XO/I0CTOrO ONbITA.

M3 nony4eHHoro pacteopa otéumpatoT anmkeoTy 2,0 unn 5,0 cM3 (B 3aBUCMMOCTU OT MAcCOBOW A0/1M OKCU-
Aa kpemHus (1V)) n nomeLyaoT B MepHY0 konby BMecTMocTbio 100 cm3. AnnkeoTy 2,0 cmM3f0n1mBatoT 40 06be-
mMa 5.0 cM3 pacTBOpoM X0s10CTOro onbiTa. 3areM npunameaT 30 cM3 pacTBOpa CEpHO KUCNOTbl MONSIPHOM
KOHUeHTpauuu akenaneHTa 0,25 monb/gm3un 5 cm3 pacTBopa MoONN6AEHOBOKMCIOTO aMMOHUS. MepemelumBa-
10T nocne fobaBneHnsa Kaxaoro peaktusa 1 octaBnsaoT pacTBop Ha 10—15 MuH Ana o6pa3oBaHuUs XenToro
KpeMHeMoIM64eHOBOro KOMMieKca.

3aTtem npunusaloT B Konby 15 cm3 pacTBopa CepHOW KMCAO0Tbl MOMAPHOWN KOHLEHTpaLun aKBMBanieHTa
4.5 Monb/AM3, N0 Kannsam pacTBOP MapraHL,0BOKAC/IONO Kanns A0 NOSBAEHUS PO30BO-MasIMHOBOI OKpacku u
5 cm3pacTBopa ackopb1HOBOI KMCNOTbl. PacTBop pa3baBnsaoT BOAON 40 METKM 1 MepeMeLlBatoT.

PacTBop nepef nsmepeHveM BblAepXusaloT B TedyeHne 10—20 MUH. [/IHY BOJIHbI U TOJILLNHY KIOBETHI
BbIGMPAIOT TakMM 06pa3oM, YTOObLI ONTMYECKas NI0THOCTb PACTBOPOB HAXOAWIACh HA IMHEHOM yJyacTke rpa-
AynpoBOYHOro rpadmka. JAnHy BOMHbI, NPU KOTOPOI N3MepSAT ONTUYECKYH NI0THOCTL PACTBOPOB, BbiGMparT
B uHTepsBane ot 720 40 810 HM.

B kauecTBe pacTBopa cpaBHEHUSA MPUMEHSIOT PaCTBOP XON0CTOrO OnbITa.

Maccy okcnga kpemHus (1V) B MunaMrpaMmax yctaHaB/iMBaloT Mo rpagynpoBOYHOMY rpadouky.
6 O6paboTka pe3y/nbTaToB U3MEPEHUIA

6.1 Maccosyto gonto okcuga kpemuus (IV) X, %, npu ncnonb30BaHWM rpaBUMETPUYECKOro MeToaa
BbIUMCAAOT N0 hopmy e
y _(71-72)-(73-w4)100 (1)
T
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roe T, — macca TUIrIs ¢ 0cafkom 40 06paboTku hTOpUCTOBOAOPOAHON KUCNOTOM, T;
T2 — macca TUIs ¢ 0cafikom nocse o06paboTkm hTOPUCTOBOAOPOAHON KUCIOTOM, T,
T3 — macca TUrs ¢ 0cafkoM X0/10CTOro OnbITa A0 06paboTkn PTOPUCTOBOAOPOAHOWA
KMCNOTOW, T.
TN — Macca TUrIa cocafkoM KOHTPO/IbHOrO OMbITa Nocsie 06paboTkm hTOPUCTOBOAOPOAHON KNCNOTOM, T;
T — Macca HaBecku npoobel, T.
6.2 Maccosyto gontwo okcuga kpemHus (IV) X,. %. npu ncnosb3oBaHUnM POTOMETPUYECKOrO MeToAa
BbIUMCNAOT N0 hopmye
_ myioo @
V,/n1000

rae m, — macca okcuga kpemHus (1V). HalijeHHasn no rpafgynpoBOYHOMY rpacuky, Mr;
V — BMECTUMOCTb MEPHOW Konbbl, cM3;
V, — 06beM annkKBOTbl pacTeopa, cM3;
T — Mmacca HaBecku npoobel, T.

6.3 3a pe3ynbTaT U3MEPEHUI NPUHMMAIOT CPeAHEE apUIMETNUYECKOE 3HAYEHNE ABYX NapanesibHbiX
onpegenieHnii Npu ycnoBum, 4To abCoNoTHaA PasHOCTb MeX Ay HAMU B yC/I0BUAX MOBTOPSAEMOCTU He NpeBbILLa-
eT 3HauyeHuin (Npu goBepuTenbHO BepossiTHocTu P =0.95) npegena noBTOPSEMOCTU T, MPUBELEHHbIX B
Tabnuue 1.

Ecnn pacxoxpgeHne mexgy HambonblWMM VM HavMeHbLUMM pe3yfnbTaTamy napannenbHbIX onpejersne-
HWIA  npeBbllaeT 3HayYeHWe npefena NOBTOPSEMOCTW, BbIMOMHAIT NPOLEAYpPbl, W3/I0KEHHble B
FOCT PNCO 5725-6 (noanyHKT 5.2.2.1).

6.4 PacxoxgeHus mexay pesysbTaraMu U3MepeHuil, Nosly4eHHbIMY B ABYX 1a60paTtopusix, He fO0/KHbI
npesbIllaTh 3Ha4YeHW NnpeJena BOCNPOM3BOANMOCTH, NPUBeAEHHbIX B Tabnuue 1. B 3Tom cnyyas 3a OKoHYa-
TefbHbI pe3ynbTaT MOXeT ObITb MPUHATO UX CpefiHee apudmeTnyeckoe 3HaveHmne. MNpu HeBbINOTHEHUW 3TOrO
YCNOBUS MOTYT GbITb MCNOJ/Ib30BaHbI NpoLeaypbl, n3noxeHHole B FOCT P NCO 5725-6 (nyHkT 5.3.3).

6.5 [lonyckaeTcs n3MepeHne MaccoBoii onm okcnga kpemuus (1IV) no FOCT 32221.
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