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MNpegucnosue

Llenu, ocHOBHble MpPUHLMMbLI 1 06LMe Npaswuia NPoBeAeHNs paboT MO MEeXrocyapCTBEHHON CTaHAapTu-
3auun yctaHossieHbl TOCT 1.0 «MexrocyfapcTBeHHas cuctema craHgaptu3aumn. OCHOBHbIE MOSIOXEHUSA» U
FOCT 1.2 «MexrocyfapcTBeHHas cuctemMa ctaHgaptusaumm. CtaHgapTbl MeXrocyAapCTBEHHbIe, Npasuia v peko-
MeHZaumn No MeXrocyaapcTBeHHOW cTaHgaptTusauuv. Mpasuna paspaboTku, NPUHATASA, 0OHOBMNEHUS N OTMEHbI»

CBepeHna o cTaHgapTe

1 NMOAIOTOBJ/IEH ®epepanbHbIM roCcyAapCTBEHHbIM YHUTAPHLIM NpeanpuaTrem «Bcepoccuiickuii Ha-
YUYHO-UCCNefoBaTeIbCKUA UHCTUTYT cTaHAapTM3auum 1 TexHonornin» (®ryr «BHUWM CMT») Ha ocHoBe co6-
CTBEHHOTO NepeBOAa Ha PYCCKMIA A3blK aHI/1053bIYHON BEPCUM €BPONeickoro ctTaHaapTa, yKasaHHoro B MyHKTe 5

2 BHECEH ®epepasibHbiM areHTCTBOM MO TEXHWYECKOMY perynpoBaHunio U MeTposiorum

3 MPUHAT MexrocygapCcTBeHHbIM COBETOM MO CTaHAapTU3auuvi, MeTposiorun n ceptudmkaumnm (npo-
TOKON OT 29 ceHTA6ps 2015 r. No 80-11)

3a npuHATMeE NporosiocoBasiu.

KpaTkoe HanmeHoBaHMe CTpaHbl Kog cTpaHsl CokpalleHHOe HalMeHOBaHMe HalWOHaNbHOIO opraHa
no MK|UCO 3166(004-97 ™MK (MCO 3166)004-97 no ctaHgapTusauumn
Benapychb BY FoccTtaHpapT Pecny6nukn Benapychb
Kuprnsusa KG KbiprelacraHgapTt
Poccus RU PocctaHpgapT
TajgXukucrtaH TJ TapxukeraHgapTt

4 MNpukasom defepasnbHOro areHTCcTBa N0 TEXHNYECKOMY PEeryiMpoBaHuio U MeTpoorMmn ot 28 okTabps
2015 r. Ne 1657-cT mexrocyfapcTBeHHblli ctaHgapT TOCT 33515—2015 BBeAeH B AeiCTBME B KAYeCTBE Ha-
LuuoHanbHoro ctaHgapTa Poccuiickoli ®epgepauun ¢ 1 aHBaps 2017 r.

5 Hacrosawuii ctaHgapT ABAseTcs mMoAMdULMPOBaHHLIM MO OTHOLLIEHWIO K eBPOoneickoMy cTaHAapTy
EN 15408:2011 «TonavBo TBepaoe 13 6bITOBbIX OTX0A0B. MeTog onpefesieHust cogepxaHus cepsbl (S). xiopa
(CI). cbtopa (F) n 6poma (Br)» [«Solid recovered fuels — Method for the determination of sulphur (S). chlorine
(Cl), fluorine (F) and bromine (Br) content», MOD] nyTemMm BHeceHWs [OMNOSHUTENbHbIX MOMOXEHUR, cpas,
CCbIIOK, & Takke NyTeM U3MeHeHUs OTAE/bHbIX CTPYKTYPHBIX 3/1IEMEHTOB, BbIAE/IEHHbIX B TEKCTE KYPCUBOM.

EBponelickuii cTaHgapT pa3paboTtaH EBponeiickum komuTeToM no ctaHgapTtusauum (CEN), TK 343 «To-
NAVBO TBEPAOE U3 GbITOBLIX OTXOA0B»

6 BBEJJEH BINEPBbIE

7 NMEPEN3OAHUWE. CeHTab6pb 2019 1.

MHdpopmaLmsi o BBeAeHUM B ieiicTBUe (MpekpalleHun AeiicTBNSA) HAacTOSILLEr0 CTaHgapTa u usme-
HEHUIT K HEMY Ha TeppUTOPUM YKa3aHHbIX Bbille rocyAapcTB Ny6/nkyeTCs B yKazaTeNsax HaumoHasIbHbIX
CTaHAapTOB, U34aBaeMbIX B 3TUX rocyaapcTBax, a Takke B ceTu VIHTepHeT Ha caliTax cooTBeTCTBY-
I0LLMX HaLMOHA/IbHBIX OPraHoB MO CTaH4apTM3auuu.

B cniyyaB nepecMoTpa, U3MEHEeHUs! UM OTMeHbl HAacTOAWEro CTaHAapTa COOTBETCTBYLWAs UH-
chopmaLust 6yaeT ony6avMKoBaHa Ha OMLMANLHOM UHTEepHeT-caliTe MeXrocy4apcTBEHHOIO coBeTa Mo
CTaHAapTu3auum, MeTposioruM 1 cepTudrKaumm B kKaTanore «MexrocyfapcTBeHHble CTaHAapTbi»

© CraHpapTuHdopM, ochopmieHmne. 2016. 2019

B Poccuiickoil ®efiepauumn HacTosWmii cTaHAApT HE MOXET 6biTb MOHOCTLIO WK
YacTUYHO BOCMPOW3BELEH, TMPaXMPOBaH W PacnpocTpaHeH B KauecTBe ohuLManbHOro
n3gaHns 6e3 paspelleHus defepasbHOTO areHTCTBa NO TEXHUYECKOMY PEryMpoBaHULo
1 METPO/IOTK
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BBepeHne

OnpepeneHvie cogepxaHust o6Leit cepsbl, xaopa, dtopa 1 6poMa B TBEPAOM TOMNMBE U3 GbITOBbIX OT-
X0[10B HEOGXOAMMO MO 3KOJIOTMUYECKAM U TEXHUYECKUM NPUYMHAM KakK Ha 3Tane Npou3BOACTBA, TaK U Ha aTane
CXKUraHus.

B npouecce cxuraHusi TONMBa 3TM 3/1eMeHTbl 00bIYHO NPEBPALLAIOTCS B OKCUABI CEPbI U TanoreHnabl.
TN NPOAYKTHI Peakuumn CyLLeCTBEHHO CMIOCOGCTBYIOT KOPPO3UW METas/I0B 1 SBMSOTCS BPEAHbIMU BbIGpOCaAMU
B OKpY>XXaloLLyto cpeay.

HacToswwmiA MeTo 3ak/to4aeTcs B CKMraHUM HaBECKV B TOKE KWCM0poAa, YNaBnnBaHUM cepbl, X10pu-
[0B. (PTOPUAOB 1 GPOMWAOB MOTAOTUTE/IbHLIM PACTBOPOM U MOC/NEAYIOWEM UX ONpPefeNeHun pasinyHbIMU
mMeTofamu.

ANbTEPHATMBHO AN NPSMOro ONpeAesneHnst cepbl U X/Iopa MOXHO UCMOMb30BaTb MHCTPYMEHTaslbHble
MeToAbl aHanm3a. Takke MOXHO UCMO/b30BaTh APYre MEeToAbl NPU YC/IOBUU, YTO OHM AAI0T Tak1e Xe pesysb-
Tarbl.
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M E X T OCUY A4 APCTUBEHH®bB W CTAHAOAPT

TOMNMBO TBEPAOE M3 BbITOBbLIX OTXO40B
MoToga onpegeneHusa cogepxaHus cepsl (S), xnopa (Cl), dtopa (F) u 6poma (Br)

Solid recovered fuels. Method for the determination
of sulphur (S). cNorine (CI), fluorine (F) and bromine (Br) content

fata BBegeHns — 2017—01—01

1 O6nactb NPUMEHEHMS

HacTosawmin ctTaHgapT ycTaHaBMBaeT MeTo OnpefesieHns cofepxaHus cepbl, xaopa, gtopa u 6po-
Ma B TBEPAOM TOMNMBE U3 ObITOBbIX OTXO40B Pa3/IMYHOT0 NPOMCXOXAEHNA 1 COCTaBa Noc/e CKUraHna B aT-
mocdepe kucnopoga. Cepa v X10p MOryT 6biTb ONpefesieHbl afibTeEPHATUBHO MPSAMbIM UHCTPYMEHTa IbHbIM
MeTofoM. HacTosAwuii MmeTo npYMeHUM ANs aHanm3a TONMB € cogepxaHuem anemeHToB 6onee 0,025 r/kr
N MeeT HeKoTopble 0COHBEHHOCTN NMPOBEAEHUS UCMbITAHUS B 3aBUCUMMOCTW OT ONpefenseMoro afnemMeHTa.
Mpwn onpegenerun topa MeToA NPUMEHUM A5 aHanm3a TONAVB C CoaepXaHneM onpefensiemMoro afieMeH-
Ta 0,015 r/kr.

HepacTBopumble ranoreHnabl U cynbtaTbl, NPUCYTCTBYIOLME B UCXOAHOW Npobe nnu obpasyownecs B
XOfie CKUraHWs, He NOJTHOCTbI0 ONpefenaTca aTUMN MeTOAaMMU.

[LaHHbIl cTaHfapT cofepXUT pekoMeHAaLUn OTHOCUTENIbHO CTaHAAPTHLIX METOZ0B OnpeaeeHns rano-
reHngoB 1 cynbatos B pacTBOpe, MNOSyYEHHOM MOC/e CXUraHns nNpoosl.

2 HopmaTtuBHbIE CCbINIKN

B HacTosiLem cTaHAapTe UCMONb30BaHbl HOPMATMBHbBIE CCbIJIKU Ha CrieayroLme MexXrocyaapCcTBeHHblIe
cTaHjapThbl:

FOCT 147 (ISO 1928:2009) TonnunBo TBepAoe MUHepanbHoe. OnpegeneHne Bbicleh TennoThl Cro-
paHuns 1 BbluMCNEHNE HU3LLEN TennoTbl CropaHus

FOCT 4245 Bopga nuTbeBass. MeTofbl onpejeneHns cogepxxaHus xnopugos

FOCT 4386 Boga nuTbeBas. MeTofbl onpefeneHns MaccoBoii KOHLeHTpauun (o Topuaos

FOCT 4389 Boga nuTbeBas. MeToabl onpefeneHns cogepxaHus cynbaTos

FOCT 5583 (MCO 2046— 73) Kncnopop ra3oo6pasHblii TEXHUYECKU N MeAULUHCKUA. TexHuyeckme
ycnosus

FOCT 6709 Boga gucrTunnnposaHHas. TexHUYeckune ycrioBus

FOCT 9293 (MCO 2435—73) A30T raszoobpasHblil 1 XXUAKNIA. TexHU4Yeckune ycnoBus

FOCT 13867 MpofykTbl xumuyeckme. O603Ha4YeHNe YNCTOThbI

FOCT 23268.15 Bogbl MMHepasbHble, NUTbeEBbIE, NevebHble, ne4ebHO-CT0M0Bble U NPUPOAHbIE CTO-
nosble. MeTobl onpefeneHns 6poOMUA-MOHOB

FOCT 31867 Boga nuTbeBad. OnpejeneHne cogepxaHns aHMoOHOB MeTO040M XpomaTorpaduu u Ka-
NUANSPHOro 31ekTpodopesa

FOCT 33510 (EN 15413:2011) TonnuBo TBepaoe 13 6bITOBbIX 0TX040B. MeTOoAbl NOArOTOBKA 06-
pasua 475 UcnblTaHuii N3 nabopaTopHOIi NPo6bI

FOCT 33512.3 (EN 15414-3:2011) Tonnmeo TBepAoe U3 6bITOBbIX 0TX0A0B. OnpeAeneHne cogepxa-
HUA BNaru sbicylumeaHneM. YacTb 3. Bnara aHanuTunyeckas

M3paHue oduymansHoe
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FOCT 33513 (EN 15407:2011) Tonnueo TBepAoe M3 OblTOBbIX 0TX0A0B. OnpegeneHne cofepxaHus
yrnepoga (C), sogopoga (H) n azoTa (N) MHCTpPYMEeHTaslbHbIM MeTOL0M

FOCT 33564 (EN 15357:2011) Tonnmneo TBepAoe U3 6bITOBbIX OTX0A0B. TepMUHbI 1 onpeeneHuns

FOCT ISO 3696 Boga nns nabopaTOpPHOro aHanm3a. TexHuyeckne TpeboBaHUA U METOAbl KOH-
Tpona*

FOCT OIML R 76-1 F'ocygapcTBeHHas cucTema obecneveHns efuHCTBa n3MepeHuin. Becbl HeaBTo-
MaTuyeckoro geiicTeus. YacTb 1 MeTponornyeckne n TexHmyeckne TpedosaHus. cnblTaHus

MpumeuyaHune — [pu NONb30BAHUN HACTOALLMM CTAHAAPTOM Lielecoo6pasHo NPpoBEpPUTL AeiiCTBIEe CCbINoY-
HbIX CTAHAAPTOB U KnaccunkaTopoB Ha 0YULMANbHOM MHTEpHET-caiiTe MexrocyfapcTBEHHOIO coBeTa No cTaHgap-
TM3auun. meTposiornn u ceptudmkauum {wvAv.easc.by) unm no ykasatensam HauMoHanbHbIX CTaHAapTOB, U3jaBaeMbIM
B rOCyAiapcTBax, ykasaHHbIX B NPeANCN0BUM, UM HA OuLManbHbIX caiiTax COOTBETCTBYHOLLMX HALMOHASbHbIX OPraHoB
no ctaHgaptusauyun. Ecnv Ha fOKYMEHT laHa HelaTVpOBaHHasA CCbifika, TO cneayeT UCNO/b30BaTh AOKYMEHT, AelicTBY-
IOWMA Ha TEKYLMIA MOMEHT, C Y4EeTOM BCEX BHECEHHbIX B HETO M3MEHEHW. ECNu 3amMeHeH CCbINIOYHbIA AOKYMEHT, Ha
KOTOPbI/i faHa faTtupoBaHHas ccblnka, TO c/iedyeT UCNONb30BaTh YKasaHHyl BEpCUio 3Toro gokymeHTa. Ecnu nocne
NPUHATUS HACTOSILLEro CTaHAapTa B CCbIOYHbIA JOKYMEHT, HA KOTOPbIA faHa faTUpOoBaHHas CCblfika, BHECEHO M3Me-
HeHwe, 3aTparusatollee NosoXeHne, Ha KOTOpPOe JaHa CCblka, TO 3TO MOJIoXKEeHWe NpuMeHseTca 6e3 yyeta AaHHOro
N3MeHeHUsi. ECNM CCbINIOYHbIN JOKYMEHT OTMEHEH 6€3 3aMeHbl, TO NOJIOXEHNE, B KOTOPOM AaHa CCblska Ha Hero, npw-
MEHSIEeTCA B HaCTW, He 3aTparuBatoLLeii 3Ty CCbIsKy.

3 TepMuHbI 1 onpeaeneHns

B HacToslem cTaHAapTe npuMeHeHbl TepMuHbl No FTOCT 33564. a Takke cnefyole TepMUHbI C COOT-
BETCTBYHOLMMN OnpeeneHuamMu:

3.1 cogepxaHue ranoreHoB (halogen content): CymmapHoe cofepxxaHue rasioreHoB, BXOAALWMX B CO-
CTaB KakK OpraHU4Yecknx, Tak U HeopraHM4YecKkux CoefuHEHNn B TBEPAOM TON/IMBE U3 GbITOBLIX OTXO40B, KOTO-
pble MOryT 6bITb MpeBpalleHbl B ranoreHnbl (hrtopua, xnopug, 6pomus, noaua) nyTem cxurasus ¢ nocnegy-
owen abcopbuneli BOAHLIM PacTBOPOM.

n pnmevyaHne — I'Ipmse,u,eHHoe onpegesieHne cnpaeedIMBO TOJ/IbKO ANA HacToswero craHgapta U He COOT-
BEeTCTBYyeT Hay4YHOMY onpefesieHnto cogepxaHus rasioreHos.

3.2 cxuraHue B Kucnopoge (oxygen combustion): CxuraHve matepuana B aTMocgepe Kuciopoa.

4 Tpeb6oBaHus 6e3onacHOCTU

Mpaeuia o06palleHnst ¢ NOTEHLUMANLHO ONacHbIMY MaTepuanamMm onucaHbl B COOTBETCTBYIOLLMX HALMO-
Ha/IbHbIX U MEXAYHApOAHbIX [JOKYMEHTax, KoTopble fo/MKHa coboaaTth kaxaas naéopatopus.

Kpome Toro, HE06X0AMMO yuNTbIBATHL CrieaytoLLee:

- annapar 415l COKUraHus B KUCNI0poAe MOTyT 06C/YXMBATb TObKO OMbITHbIE COTPYAHUKM, NPOBOASA BCE
ornepauuy B COOTBETCTBUM C UHCTPYKLMEN No aKcnyaTauuy annapata, npuiaraemMoii Npou3BoauTeNnem.

- cnefyeT cobroaaTh Mepbl NPEfOCTOPOXHOCTW, NPESYCMOTPEHHbIE NPY PaboTe C KUC/TIOPOAOM NPy Bbl-
COKMX TeMMepaTypax 1 NoBbILLEHHOM AaBEHUM.

5 CyujHocTb mMeTogda

Onpefenexue cepbl, x/10pa, topa 1 6poma NPoBOAAT B AABa 3Tana WUan npu noMoLLy aHaIn3aTtopos:

- NPOBY OKUCAAT CXKUTaHMEM B KasniopumeTtpuuyeckoii 6ombe (no FOCT 147), cogepxalleil KUCnopos,
noA fasneHvem. FanoreH- n cepocogepxaline coefvHeHns 06pasyloT Npyv 3TOM COOTBETCTBEHHO rasore-
HUAbl 1 cynbdaTtbl, KOTOpble abcopbupyoTCa U/MInM pacTBOPSAOTCA MOrNOTUTENbHLIM pacTBopoM (Boda win
0.2 M pacTtBop KOH);

- onpegensAlT xnop. Top, 6pPOM K cepy METOLOM WOHHOW xpomartorpaduv wan Apyrum Noaxoas-
LWMM MeTOoAOM, NpuBeAeHHbIM B pasgene 9. bpom npegnoutuTensHo onpegensatoT metogom ICP-MS (macc-
CNEKTPOMETPUSA C MHAYKTUBHO CBA3aHHOM nna3moii) no FOCT 23268.15, Tak Kak Npu CXuraHum B Kucnopoge
06pasyloTCA HEKOTOPbIE OKNCEeHHbIe hopMbl 6poMa.

» B Poccuiickoit ®epepauun gelicreyer FOCT P 52501—2005 (MCO 3696:1987) «Boga Ana nabopaTopHOro aHa-
nusa. TexHnyeckme ycrioBusa».
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6 O6opyanoBaHne U TpeboBaHMS K HEMY

Mcnonb3yloT cTaHgapTHoe na6opaTopHoe 060pyA0BaHue, a Takke:

6.1 Annapat 415 CKWUTaHWs B KAC/TOpoAe

AnnapaT yKOMMNAeKToBaH GOMOOI ANSi CXXUraHUs HaBECKW TOMJIMBA, U3rOTOBJ/IEHHON U3 HepXaBetoLeit
cTanu unm boro A4pyroro Mateprana, He paspyLlatoLLerocs B NpoLecce CXUraHusi 1 He BCTynaroLLero Bo
B3aMMO/eincTBre ¢ NpoayKTaMu ropeHusi. bomba ocHalleHa knanaHoM A5 nojayn KUcnopoaa, npefoxpaHu-
Te/IbHbIM K/1anaHOM W1 3NeKTPUYECKMMN KOHTaKTaMu A1 06pa3oBaHus UCKpbl. MoryT 6bITb UCMO/b30BaHb! Bbl-
nyckaeMble NPOMbILLIEHHOCTbIO annapaTthl 415 onpeAenieHUst TENA0Tbl CropaHus (KaiopyuMeTpbl B KOMMNIEKTe
C kanopumMeTpuyeckoli 6om6oi no FOCT 147).

CnepyeT 06patuTb BHUMaHWE Ha XapakTepucTuku 6ombbl AN cxuraHus. bomba fomkHa 6bITb npuroa-
Ha ansa paboTbl ¢ MaTepuanamu, CoaepxXaliummn 3HaunTeslbHoe KOMYecTBO xiopa (Hanpumep, 60M6bl Ans
CKUraHusl, yCTONYMBbIE K X/10pY).

Annapartbl 41 CKWUTaHWs OCHAaLLEeHbl aBTOMaTUYECKO CUCTEMON NOXUra U CUCTEMON ANS 3ano/IHEHUS
KNCNOpOoAOM.

6.2 Becbl no FOCT OIML R 76-1:

- aHanuTUyeckue Becbl C TOYHOCTbIO B3BewmnBaHua 4o 0.1 wr;

- BECbl C TOYHOCTLIO B3BelumBaHma 4o 0.1 r.

6.3 MIoHHbI xpomaTorpad

M oHHBI xpomaTtorpacd ¢ noaxoasiuein aHNMOHHON feNUTebHON KO/TOHKOW, NpeABapuTelbHON KOTOHKOW,
raywmtenem oHa 1 3/1eKTPONPOBOAHON AYEKOA.

6.4 O6opypoBaHue Ansa TUTpUMeETpUN

O6opyaoBaHue /i KOHEYHOTO ONpefesieHns 3IEMEHTOB TUTPOBAHUEM C MHAMKATOPOM WU METOA0M
NOTEHLMOMETPUUYECKOrO TUTPOBAHNS.

6.5 Macc-cnekTpoMeTp C MHAYKTUBHO CBSi3aHHOW nna3mMoii (ICP-MS)

No6oe noaxoasuiee 060pyA0BaHNE C JOCTATOYHbIM paspeLleHneM U MHEBMATUYECKOI CMCTEMOI BBe-
OeHns Npoobbl.

6.6 ABTOMaTU4ecknin aHanusaTtop

Bbinyckaemble NpPoOMbILL/IEHHOCTLIO I'Iplll60pbl ANA NHCTPYMEHTa/IbHOro onpeaeneHna cepbl U Xnopa.

7 PeakTuBbl

Bce peakTuBbl f0/KHbI UIMETb CTENEHb YNCTOTLI He MeHee 4. A. a. no FOCT 13867. PeakTuBbl He AONX-
Hbl cofilepXaTb cepy 1 rasioreHbi.

7.1 Bopa nepBoii cteneHu ynctoTbl no FOCTISO 3696.

7.2 Kucnopog razoo6pasHblii no FOCT 5583. cTeneHb YACTOTbl — He MeHee 99.99 %.

7.3 A3oT no NOCT 9293.

YposneTtsopsieT TpeboBaHNAM, HEOOX0ANMbIM A19 UCMONb30BAHNA B MOHHON Xpomatorpaduu.

7.4 Dn10eHT AN NOHHOW XpomaTtorpaduu

PacTBop cMmecu kap6oHaT/ruapokap6oHaT. Mcnosib3yemblii B kauecTBe MOABWKHON (hasbl NpU XpomaTto-
rpacpuyeckoM pasfefieHnn NOHOB. MoryT GbITb MCMO/b30BaHbI APYrve 3/H0EHTbI B COOTBETCTBUM C UHCTPYKLM-
eli N0 NCMNO/Ib30BaHNI0 KOHKPETHOM KOMOHKU.

7.5 MornoTnTenbHbIN pacTBop

B 60nblUMHCTBE C/lyyaeB B kayecTBe MOMI0TUTE/IbHOrO pacTeopa MCNonb3ylT Body. Ecnn cogepxa-
HWe xsopa a npobe 6onee 1 % wau ecnu CToUT 3ajada onpefenutb 6pom, To Ansa 6onee apPeKTUBHOro
ynaB/iMBaHNs ra3os 1Mcnosb3ytoT 0.2 M pacTBop rmapokcuga Kanus. B cnyvae Heo6xoAnMoCTu npoby npej-
BapuTe/IbHO NPOBEPSAIOT HA NPUCYTCTBME B HEW BpOMa U BbICOKNX COAEepXaHuii Xxsiopa c NOMOLLbI0 PEHTTEeH-
dnyopecLeHTHOro aHanusa.
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7.6 CtaHgapTHble pacTBopbl

CraHgapTHble pacTBopbl xnopa, htopa, 6poma v CynbthaTtos, MMEIOLLMECS B NPOAAXKE, C COAEPXaHVeM ane-
MeHTOB 1000 Mr/n Ans NpUrotToBeHns paboumx n kaIMOpPOBOYHbIX PACTBOPOB MCMO/b3YIOT pa3bas/IeHHbIMU BOAOMN.

7.7 CTaHgapTHble o6pasLibl

MpaBWbHOCTb ONPESENEHNsI NMPOBEPSOT NyTeM aHannsa CTaHAapTHbIX 06pasyoB (CO), 61M3KkuX No
CBOMM XapaKTepUCTUKaM K TBEPAOMY TOMIMBY K3 GbITOBbLIX OTXOA0B, HANPUMEpP CTaHAAPTHLIE 06pasLbl TBEp-
[lbIX OTXOJ0B.

7.8 KOHTpONbHbIE CMecKH

Lna npurotoBneHNs NoAXoAAWMX KOHTPOSIbHBIX CMecel NoAGMpPatoT KOHTPOJIbHbIE BelLecTBa TakuM 06-
pa3om. 4To6bl B UX CMECK NPUCYTCTBOBANM BCE OnpeAensieMble B Npo6e aneMeHTbl. KOHLeHTpaums rasioreHoB
1 cepbl B CMECU J0/DKHA ObITb TOr0 Xe NopsaAka, YTo U KOHLEHTPaLuus afneMeHToB B NPo6e, U HaXOANTLCA Npu-
613UTENBHO B LLEHTPE 061acTV KOHLEHTpauuii, n3MepsieMbiX JaHHbIM NpMGopoMm.

MprvMep NpUroToBNEHNA CMECU KOHTPO/bHBIX BELLEeCTB AN onpeaenenuns Topa, xopa, 6pomMa 1 cepbi:
cMewwBatoT 0.50 r 4-dpTop-6€H30HON KncnoThl. 2,0 r4-x10p-6eH30iHON kncnoTbl; 0.25 r 4-6poM-6eH301iHOA
kncnotbl; 0.25 1 4-lioa-6eH30iiHol kncnoTsl; 2.0 © cynbgaHnnoBoii KUCaoTbl U 55,0 © uentno3sl. FoMoreHusun-
pYIOT CMECb, HanpuMep c NoMoLLb0 6apabaHHOl MenbHULBI. 3Ta cMmeckb cogepxuT 1.13 r/kr dTopa; 7.547 r/kr
xnopa; 1,656 r/kr 6poma; 2.132 r/kr iioga un 6.17 r/kr cepbl.

8 TMomMexn U UCTOYHUKM OLINBOK

EMKOCTb, B KOTOpOW A0CTaBASAT M XpPaHAT Npoby, MOXeT 6bITb UCTOYHWKOM OLIMGOK. MaTtepuan, 13
KOTOPOro OHa U3roTOB/IEHA, JO/MKEH ObITb BbIOPAH C YHETOM TOr0, Kakme afieMeHThbl 6yayT onpefensaTb B nome-
LLaeMoii B eMKOCTb npobe. Mpu 4pobieHnn n n3menbyeHnn Npobbl Takke CyLecTByeT PUCK ee 3arpA3HeHus.

MpuMmeuyaHne — TIpyu UCNLITAHUU NPOGLI C GOMLLUNM COLAEPXAHNEM CBSI3AHHOI C XKENe30M cepbl METOZ MOXeT
4aTb Apyrve pesysbTartbl.

9 MMpoBeaeHWe UCNbITAHNUS

9.1 XpaHeHue n npegsBapuTenbHas o6paboTka Nnpoobbl

I'Ia6opaTopr|e ﬂp06bl XPaHAT B COOTBETCTBMUN C PYKOBOACTBOM, U3/TIOXEHHLIM B NPUNOXEHUN A.

9.2 NpuroToBneHne nNpobbl

Mpo6y AN ucnbiTaHUs TOTOBST M3 labopaTopHoi Npo6bl no MOCT 33510.

[na npoBefeHns UCMbITAHUA AaHHBIM METOLOM pa3Mep yacTuy npobbl f4OKeH ObITb He 6onee 1 MM.

Macca HaBecku nNpobbl AN15 NPOBeAeHNSA UcbITaHna 06blyHO cocTasnseT 1r. Ecam ncnonb3yemas anna-
paTypa TpebyeT MeHblUel HaBecku, NPody M3MenbyalT 40 pasMepa YacTul, meHee 1 MM. YT06bl COXPaHUTb
npeAcTaBUTeIbHOCTb HaBeCkW, 0To6paHHOo ANs ucnbiTaHns B cootBeTcTBMM ¢ FTOCT 33510.

MockonbKy pesynbTar onpegenieHns Ao/xeH ObiTb NpeAcTaB/ieH Ha Cyxoe COCTOsiHWe TOM/nBa, OAHO-
BPEMEHHO C MCMbITAHMEM NPOGbI U3 OTAENbHOW HaBeCKM NPOBOASAT OnpefesnieHne CopepXaHus Bnary no
FOCT 33512.3.

MpuMeuyaHne — B HEKOTOPLIX Cy4asx, Korga o6pasel, He FOMOreHM3NpPoBaH B OTHOLIEHUM X/1opa, Npu Ma-
NIeHbKOM pasmepe vactuy, (Hanpumep. 0.5 MM), UCTIbITAHNE MOXET AaTb /yYLlyi0 BOCNPOU3BOANMOCTb Pe3y/bTaToB.

9.3 CxuraHne B bombe

O6opyaoBaHMe NOArOTaB/IMBAKT K paboTe B COOTBETCTBUM C MHCTPYKLUEN NO SKCnayaTauum.

OT6UpaloT HaBecKy NpPobbl Maccoi npuMepHo 1r. HaBecka MOXeT 6bITb:

- TabneTKol, CNpeccoBaHHOl € MOMOLLbIO PYYHOro npecca:

- MoMellieHa 1 B3BelleHa HenocpeacTBeHHO B kancyrne (c 20 % BoAbl unun 6e3 Hee);

- NoMeLleHa 1 B3BeLleHa HeNnoCpeACTBEHHO B HEOObLLOM NONN3TUNEHOBOM nakeTe (¢ 20 % BoAbl Wn
6e3 Hee):

- cMellaHa ¢ katanusaTopom (Hanpumep, 6eH30liHas kucnoTa Wau Ap. katanusaTop, He coepxalinii
3HAUNTENBHOTO KOMMYeCcTBa onpeaesniseMbiX 3/1IEMEHTOB).
4
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HaBecky B3BeLLUMBAIOT Ha BeCax C TOYHOCTbO A0 0,1 Mr 1 NepeHOCAT B TUreNb, KOTOPbIA 3akpennsoT B
aepxarene Ans nNpobbl B KpbILKe 60MObI AN1A CXKUTaHKS.

B 6om6y ansa okuranua npunmsatoT 10 mn 0,2 M pactBopa KOH. Cob6upaiT 60M6Oy, 3anosiHAT ee
KMCNOPOAOM W NOAroTaBAMBAIOT annapaTypy K UCMbITAHWI0 B COOTBETCTBUM C MHCTPYKLME NO aKCnayaTaLuu.
Ecnu copgepxaHue xnopa B npobe MeHee 1 % 1 He nNpeAycMOTPEHO onpeAeneHne 6poma, BMECTO pacTBopa
KOH rugpokcuga kanns MOXHO UCMO/b30BaTh BOdy.

MpoBoAAT cxuraHme HaBeckn npobbl (TOCT 147), nocne yero B Te4yeHne He meHee 10 MWH JaloT cucte-
Me OCTbITb A0 KOMHATHOW TeMnepaTypbl. OTKpbIBalOT 60MOY, pacTBOP KONIMYECTBEHHO NEPEHOCAT B MEPHYH
Konby BMecTMocTbio 100 cm3, 4oNnBaloT BOAOR A0 METKM.

OnpegensioT xnopugbl, topuabl, cynbatel n 6pomugsl no FTOCT 4245, TOCT 4386. TOCT 4389.
FOCT 31867. TOCT 23268.15.

NMpumeuanne — lccnenoBaHus nNokasanu, 4T0 METOA HEMPUMEHWM /11 HEKOTOPbIX BUAOB TBEPAOr0 TOMmBa
13 6bITOBbIX OTXOL0B (HanpuMep, NPOM3BEAEHHOIO U3 LUKMH), NOTOMY YTO rpaHy/bl JOMAKTCS NPU FOPEeHUN.

9.4 Kanu6poBka

[na meTonoB onpeaeneHns, TpebyoLNX KaMGpoBKM N3MepPUTESIbHON annapaTypbl, TOTOBSIT CEPUIO Ka-
NMBpPOBOYHBIX PAcTBOPOB pa3baB/ieHneM CTaHAapTHbIX pacTBOPOB 3/IEMEHTOB B COOTBETCTBUMM C 7.6. Kanu-
6GpPOBOYHbLIE PACTBOPbI YCTOWUYMBLI B TEUEHNE 1 MeC Npu XpaHEeHUN UX B XOSIOA4WIbHUKE.

9.5 AHann3 ctaHAapTHbIX 06pasLoB

AHanma cTaHgapTHbix 06pasyoB (CO) MPOBOAAT Ha MoAXoAslleil annapatype B COOTBETCTBUM C UH-
CTPYKLWeEl No aKcnayataunu.
CopepxaHue anemMeHToB B CO paccuUMThbiBaOT C NOMOLLbI0 Ka/IMBPOBOUHBIX TPAIUKOB.

9.6 AHann3 npo6

AHanus npo6 TonaMBa NPOBOASAT HA MOAXOAsLLIEM 06GOPYAOBaHUM B COOTBETCTBUM C MHCTPYKLMENR MO
aKcnyarauum.
AHanus npo6 NpPoBOAAT B TeX Xe YCNOBUAX, YTO U UCMbITaHNe CTaHAAPTHbLIX 06pas3LoB.

10 O6paboTka pe3ynbLTaToB
10.1 O6wMe NoNoXeHus

PesynbTaTtbl aHanM3a npeacTaBAsioT B NepecyeTe Ha Cyxoe COCTOsiHME TON/MBa.
B pacueTHbIx hopMynax, npefcTaB/ieHHbIX HUXe, crefyeT AONOSIHUTENIbHO YUYecTb BCE MPOMEeXyTou-
Hble pa3baB/ieHusl pacTBopa.

10.2 O6wwii xnop, obwmnii hTop MK 0b6LWKMii Gpom

Maccosyto gonto obuiero xiopa (ptopa, 6poma) B cyxom Ttonnmee CWU (Fd, Brt). %, BbluMCNsAT no
opmyne

(D
roe  C — KoHUeHTpauus xnopa (dTopa, 6poma) B pacTBOpe aHaM3mpyemolii npobbl, Mr/am3;
CO0 — KoHUeHTpauus xnopa (pTopa, 6pomMa) B pacTBope X0/10CTOro onbiTa, Mr/am3;
V — o6bem pacteopa, gmM3,
in — macca HaBecky npobbl (TabneTkn), B3SATON ANS aHanM3a, Mr;
W* — maccoBas [oNns Bfary B aHanusmpyemoii npobe, onpegenerHHas no FOCT 33512.3. %.
10.3 O6wasn cepa
MaccoByto gonto obuieli cepbl B cyxoM Tonavee Sd, %, BbIYMCAAIOT NO hopmyne
(c-cQvioo
Sd =0.3338 ol 100. 2)
T(KO0-W/a)
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roe 0.3338 — cTexnomeTpuyeckoe OTHOLLIEHME Macc cepbl U cy/bdaT-uoHa;
C — KOHUeHTpauus cynbdar-moHa B pacTBope aHannsnmpyemoi npobbl, mr/gm3;
CO — koHUeHTpauua cynbdaT-noHa B pacTBOpe X0/10CTOr0 onbITa, Mr/gms3;
V — ob6bem pacTtsopa, AM3;
T — Macca HaBecku nNpobbl (TabneTtkn), B3ATON AN aHanu3a, Mr;
W — maccoBas fons Brarv B aHanusmpyemoii npobe, onpegenerHas no NOCT 33512.3. %.

11 KoHTponb KayecTBa

[N BbISBNEHNS BO3MOXHbIX 3arpsi3HeHWid OT nocyAbl WWAnW peareHToB NPOBOAAT XOM0CTON OMbIT, UC-
nonb3ys Te Xe npoueaypbl U Te Xe KomyecTsa peareHTos, HO 6e3 HaBecku nNpoobl.

C uenbio NPOBEPKU MPaBUILHOCTW BCEW Npoueaypbl A8 KaKAOW cepun onpegeneHnii NnpoBoaAT KOH-
TPOIbHOE MCNbITaHWe — aHann3 0A4HON U3 KOHTPOJIbHbIX CMeceli B COOTBETCTBUM € 7.8. [locTaTouHO Tpu pasa
NPOBECTW UCMbITAHNE KOHTPO/ILHOM CMecU C KOHLLeHTpaumeid onpeaensieMblX 3/1eMEHTOB, exatleil npuénn-
3UTeNIbHO B CEPeAMHO fuanasoHa n3MepseMbiX KOHUEeHTpauuii. [na Kaxaoro anemMeHta pesynbTaTbl M3Me-
peHunin AoMKHBI HaxoauTbea B AnanasoHe 90 % — 110 % OT UCTVWHHON KOHUEHTpauMn afnemMeHTa B CMecu C
KoahhmumeHTOM Bapuauumn pesynbtatoB MeHee 10 %.

[na KOHTpONS KayecTBa NCMNbITaHUI NCNOMB3YIOT TaKKe MMEIOLLMEC B HA/IMYMK CTaHAapTHble 06pasLbl.
AHanus ctaHgapTHbIX 06pasL 0B N KOHTPO/IbHbLIX CMeCei NPOBOAAT MO TOW Xe CXeme, YTO U aHann3 npob.

12 JaHHble 0 npeAcTaBUTE/IbHbIX XapaKTepucTmnkax

JaHHble 0 NpeacTaBUTE/IbHLIX XapakTepUCTMKax MeToAa, OMMCaHHOro B HACTOsLEM CTaHaapTe, npu-
BeAeHbl B NpuioXxeHun B.

13 MpoTOKOM UCNbITaHWA

MpPOTOKON MCMbITAHWIA [O/MKEH COfepXaTb:

a) cBefieHns o nabopaTopuu, NPOBOAMBLUEN UCMbITAHWSA:

b) naeHTUMKaLMIO N oNnucaHue nNpoobl:

C) faTy nocTynneHusa npobbl 1 gaTy (fatbl) NPOBEAEHUS UCTbITAHUS;

d) ccbinKy Ha HacToAWwMiA cTaHaapT:

€) CCbI/IKY Ha CTaHJapTHble MeToAbl ONpeAeneHns KaxX40ro afeMeHTa,;

f) pesynbTathl MCMNbITAHW B COOTBETCTBUM C pasgenom 10,

A) npoueaypbl, NPOBOAUBLUMECS NMPU UCMbITAHWUAX, HE ONWCaHHble B AaHHOM CTaHJapTe uau Heobssa-
TefbHble, a Takke Mbble apyrue hakTopbl, KOTOPblE MOM/IN MOBAUSATL HA pe3ynbTaThbl;

h) npoTokon ucnbiTaHuii AOMKEH GbiTb CTPOro UAEHTUMULMPOBAH, T. €. AO/HKEH UMETb CEpPUliHbIA HO-
Mep. KOTOPbI yKa3bIiBalOT Ha KaXAoi cTpaHuLe, B MPOTOKO/IE TaKKe yKasbiBatloT 06LLee KOMYeCTBO CTpaHuL,.
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Mpunoxexne A
(o6a3aTenbHoe)

PyKkoBOACTBO. XapakTepucTuky 1a6opaTopHOil Npo6bl 4711 MPOBEAEHNA XMMUYECKOTO aHanmsa
TBEpPAO0ro TonnnBa M3 6b6ITOBLIX OTXOA0B

CornacHo HacTosiemMy cTaHgapTy K MPUroTOBJIEHUIO U XpaHeHWo nabopaTopHOW Npobbl TBEPAOro Tonamea U3
6bITOBbIX OTXOA0B N5l €r0 AasbHelillero 3/1eMeHTHOr0 aHanm3a XMMUYeCcKUMU MeTodaMu npeabsBasioT TpeboBaHus,
N3M0XeHHble B Tabnmue A.1.

MpumeyaHne — AHaNOrMuHble TpeboBaHNA NPeAbABAAT K NPUrOTOBAEHUIO NPO6 ANS BCeX CTaHAapTHbIX
XVMUYEeCKNX METOA0B UCNbITaHWUI TBEPAOro TONMBA U3 GbITOBLIX OTX0A0B, Hanpumep no MOCT 33513. TOCT 33510 u ap.

Mcxopas 13 npakTukum paboTbl C TBEPALIM TOMIMBOM 13 GbITOBbIX OTXOA0B YCTAHOB/IEHbI MaKCUMasibHOe KOIMYecTBO
na6opaTopHOii Npo6bl, HeobxoAumoe AN UCMbITaHuii. — 10 Kr ¥ MakcUMasbHblil pa3Mep YacTuy, NabopaTopHoil npo-
66l — 1cm.

Ta6nunua A.l — Tpeb6oBaHus kK nabopaTtopHoii Npobe ANA aHannsa TBEPLOro TONIMBa U3 ObITOBbIX OTXOA0B

MuHnmansHoe YcnoBus KpaTKOCPOYHOTO  YC/I0BUS 4/ IMTENbHOIO
MapameTp KO/IN4ECTBO XpaHeHVs nepes, CpoKa XpaHeHust
o 2 o Marepu KOBLLI
(oanH vm rpynna) nabopaTtopHoi OTMPaBKOWA nepe, oTnpasKoi arepuan ynako
npo6sl, r* a naboparopuito B labopartopuito
C.H. N 100 Te Xe. B KOTOPbIX OxnaxgeHHasn MnacTtukoBbIli cocyn
TOMN/INBO XPaAHUTCA Ha 0o 4 "C npoba Wnu naket
npon3BoACTBe
ClL. S.Br. F 100 Te Xe. B KOTOPbIX OxnaxfeHHas MnacTukoBbIii
TOM/INBO XPaHNUTCA Ha o 4 "C npoba (6e3 MBX) cocya vnn
nponssoAcTBe naket
MeTtannunyecknii Al 200 — — MnacTukoBbIii cocyq,
nnn naket
MakpoanemeHThl 400 — — MnacTtukoBeblii cocyn
nnn naket
CnepfoBble 3N1EMEHTHI, 200 — — _
ncknoyan Ha
Ha, 100 — — Cocypa 3 ctekna nm
TedhnioHa
C.H.N.Cl.S.Br. F 150 Te Xe. B KOTOPbIX OxnaxgeHHasn MnacTukoBblIii
TON/IMBO XPaHUTCA Ha [0 4 "C npoba (6e3 MBX) cocya nnu
npon3BoACTBe naket
MakpoanemeHTbl + 500 Te Xe. B KOTOPbIX OxnaxpaeHHas MnacTukoBbIii cocyq,
CNefoBble 3/IEMEHTHI, TON/IMBO XpaHUTCA Ha [0 4 "C npoba nnn naket
ncknyaa Ha nponssoAcTBe
MakpoanemeHThbl + cne- 600 CTekNAHHbI cocyq,
[0Bble 3N1eMeHTbl + Ha, (100 r) + nnacTuKoBbIi
cocyf Wam naket
MakpoanemeHTbl + 700 — — CTeKNsAHHbIN cocyn
cfnefioBble 3N1IEMEHTHI + (100 r) + nnacTuKoBbIi
Hp, + meTannmueckuii Al cocyf unu naket
MonHbI aHanms 800 CTeKknAHHbI cocyq,

(100 r) + nnacTnKoBbIi
(6e3 MBX) cocya nnm
naket

" [inA coxpaHeHWs npeacTaBUTENbHOCTU NPO6bl MakCMManbHbI pasmep yacTuy, (MM) AO/MKEH COOTHOCUTLCS C
KONMYecTBOM NlabopatopHoii nNpo6bl (r). COOTHOWEHME MEXAY 3TUMKU BENUUYMHAMK pernaMmeHTupoBaHo B FOCT 33510.

7



FOCT 33515—2015

MpunoxeHne B
(cnpaBoyHoe)

JaHHble No npeAcTaBUTEeNbHbIM XapaKTepuctmkam

MeToga, onncaHHbIii B HacTosiLeM cTaHgapTe, 6bi1 onpo6oBaH B pamkax npoekta QUOVADIS. [ina npoekta 6ban
BblOpaHbl HECKO/IbKO NpeAcTaBUTE/IbHbIX BUAOB TBEPAOro TOMNAMBA M3 ObITOBbIX OTXOAOB W UCMbITaHbl METOAOM Ha-
cToAlero cTaHgapra. [laHHble No pesynbTatam, HafeXHOCTU, MOBTOPAEMOCTU W BOCNPOU3BOAVMOCTU MpuUBEAEHbI B
ctaHgapTte [1].

B na6opartopusx ABcTpun. Benbrun. HuaepnaHgos. ®paHunn. Fepmanun, Utanum n Bennkobputanum 6eiam npo-
BefleHbl MexnabopaTopHble CpaBHUTE IbHbIE UCMbITAHUSA.

[laHHble 0 NPON3BOANTENILHOCTU B COOTBETCTBUM CO CTaHAapToM [2] npeacTasBneHbl B Tabnuuax B.1—B.4.

[laHHble npeAcTaBieHbl 1abopaTtopusmMmn, y4acTBOBaBLUVIMY B MeXNabopaTopHbIX CPABHUTE bHbIX UCTbITAHNUAX.

Ta6bnuua B.1 — [aHHble N0 NPON3BOANUTENILHOCTYU 418 CEPbI

n. Flo CVr. Sr- CYyP

Mpo6a BewecTBo 1 o 0.% % % % % % %

TBepfoe TOMAMBO U3
A 6bITOBbIX OTX040B M3 U3- 160 14 4.7 na 1.42 na 0,181 12.7 0,103 7.30
Me/IbYEHHbIX LUWH

TBepaoe TOnAnBO U3 Obl-
B TOBbIX OTXOA0B W3 Ape- 144 13 7.7 na 0.03 na 0.013 43.3 0.007 23.3
BECHbIX CNW/I0B

Teepgoe Tonaneo u3 6bl-
C TOBbIX OTXOA0B M30cagka 156 14 7.1 na 1.06 na 0.144 13.6 0.059 5.60
CTOYHbIX BOJ,

Teeppoe TonAnBO U3 Obl-
D TOBbIX OTXO40B W3 MyHu- 154 14 8.3 na 0.25 na 0.029 11.6  0.029 11.6
uunanbHbIX OTXOA0B

Tsepaoe Tonaneo u3 6bl-
TOBbIX OTXOZ0B U3 MyHU-
umnanbHbIX 0TX0A0B (6y-
mMaru u nnactuka)

154 14 8.3 na 0.13 na 0.026 20.0 0.013 10.0

O603HauveHus:

/ — uncno 3HaveHwui, 3a NCKTDYEHNEM BbIGPOCOB;

N — yncno nabopaTopuil nocne NCKIYEeHUs BbIGPOCOB;

0 — MPOLEHT OTAENEHHbIX 3HAYEHWIT NOC/Ie NOBTOPHbIX ONpeaeeHuii;
Xref — npuHYMMaemoe 3TanoHHOE 3HAaYeHMe Ha Cyxoe BelecTBo;

X — cpepgHee obLiee Ha Cyxoe BeLLeCcTBO;

T) — K03(h(PMLMEHT BOCCTAHOBNEHWS;

sK — cTaHfgapTHOe OTK/IOHEHMe BOCMPOM3BOAMMOCTY Ha CyXOe BELLeCTBO;
CVH— Koah(pMLMeHT OTKIOHEHNSI BOCMPON3BOAMMOCTH;

Sr— cTaHgapTHOe OTK/IOHEHWe NOBTOPSEMOCTU Ha CyXoe BelLecTBo;
CVr— Ko3ah(pULMEHT OTKIOHEHNA NOBTOPSEMOCTH;

na — HeT JaHHbIX.

Ta6bnunya B.2 — [laHHble N0 NPOU3BOAUTE/ILHOCTU ANA Xnopa

stf CVr. sf. cvr

. n,
Mpo6a BeuwecTso / o 0.% % % % % 4t %

Tseppoe  TOMAMBO U3
A 6bITOBbIX OTXOA40B M3 N3- 138 13 11.5 na 0.050 na 0.024 48.0 0.016 32.0
Me/IbYEHHbBIX LLIWH
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OkoHuyaHne Tabnuubl B.2

Mpo6a BelecTso 1 n 0. % é{; ;'0 *02 % % CO\/Z"
Teepfoe TONANBO U3 6bl-

B TOBbIX OTX040B U3 Ape- 156 14 7.1 na 0,294 na 0.056 19,0 0.044 15.0
BECHbIX CMI0B

Teeppgoe TONAnBO U3 6bi-
C TOBbIX OTXO4,0B U3 ocagka 156 14 7.1 na 0.311 na 0.087 28.0 0.027 8.70
CTOYHbIX BOA,

TBeppaoe TONANBO U3 6Gbl-
D TOBbIX OTX0A0B M3 MyHU- 156 14 7.1 na 0.571 na 0.153 26.8 0.102 17.9
LMnanbHbIX OTXOA0B

TBepfoe TonAneo u3 6bl-
TOBbIX OTXOZ0B U3 MYHU-
umnanbHbiX 0TX0f0B (by-
maru n nnactumka)

156 14 7.1 na 0.932 na 0.181 194  0.099 10.6

O603Ha4yeHns — cm. Tabnuuy B.1.
Tab6nunuya B.3 — [laHHbie N0 NPOU3BOAUTENBHOCTM AN Gpoma

*co sr cvr

* % Y.
Mpo6a BewectBo 1 n o> X, % % % % % %

TBepgoe  TONIMBO U3
A 6bITOBbIX 0TX0A40B M3 13- 114 10 5.0 na 0.030 na 0.0138 46.0 0.0067 222
Me/IbYEHHbIX LUNH

Teeppaoe TONANBO U3 6Gbl-
B TOBbIX OTXO40B U3 fpe- 49 5 18.3 na 0.0027 na 0.0012 4.40 0.0006 2.20
BECHbIX CMUI0B

TTBO 13 ocajgka CTOYHbIX
BO/,

60 6 16.7 na 0.0029 na 0.0008 27.6 0.0003 10.3

TBepaoe TonAnBo U3 6bl-
D TOBbIX OTXO40B U3 MyHU- 65 7 22.6 na 0.0065 na 0.0024 36.9 0.0024 36.9
LuunanbHbIX OTXOA0B

Teeppaoe TONANBO U3 6bl-
TOBbIX OTXOZ0B U3 MYHU-
LuunanbHbiX 0TxofoB (6y-
marv u nnactvka)

76 7 9.5 na 0.0110 na 0.0042 38,2 0.0042 382

O603HavyeHnss — cm. Tabnauuy B.1.

Ta6nuuya B.4 — [aHHble N0 NPOU3BOANUTENLHOCTU ANs dTopa

X. Yy, [ 2 «r CV"

n B %
po6a ewecTso n 0.% % % % % % %

TBepgoe TONAMBO U3
A 6bITOBbIX OTXO40B M3 W3- 92 8 4.2 na 0.0063 na 0.0098 156 0.0059 93.7
Me/IbYEHHbIX LWWH

Teepgoe TonAnBO U3 Gbl-
B TOBbIX OTX040B U3 Ape- 86 9 20.4 na 0.0027 na 0.0005 185 0.0005 185
BECHbIX CNWI0B

TBepgoe TonanBo U3 Gbl-
C TOBbIX OTXO0B U3 ocagka 144 12 0.0 na 0.0311 na 0.0106 34.1 0.0051 16.4
CTOYHbIX BOJ,
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OkoH4aHue Tabnuubl B.4

Mpob6a BELLEeCTBO 1 n 0, % o
(]
TBepfoe TonAnBO U3 Obl-
D TOBbIX OTXO[0B M3 MyHu- 118 n 10.6 na 0.0098
uunanbHbIX OTXOA0B

Teepaoe TonanBo u3 6bl-
TOBbIX OTXOA0B U3 MYHW-
umnanbHbIX 0TX040B (6y-
Marv 1 nnacTuka)

117 n 11.4 na 0.0100

O603HavyeHnss — cm. Tabnuuy B.1.

10

%

na

%

0.0026

0.0053

%

26.5

53.0

S
%

0.0019

0.0048

cv,
%

19.4

48.0
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Mpunoxexne C
(cnpaBo4HOE)

OCHOBHbIE pe3ynbraThbl MNCNbITaHW Ha npon3BoaNTENIbHOCTb

VcnbiTaHnsa Ha NPOYHOCTbL MPOBOAUIN aHa/IUTUYECKUM METOLOM C NPYMEHEHWEeM HECKOJIbKUX KOHTPOIMPpYeMblX
BapuaHTOB aHa/INTMYEeCKUX NnapameTpoB (COCTaB ¥ pas/iMyHas KpynHocTb rpanyn: 0.5, 1m 1,5 Mm) B ycnosuax nostopsie-
MOCTU. YTOObI OLeHNTb OTAENbHO BAMSIHWE KaXA0ro 13 napameTpoB Ha pe3y/bTaTbl UCMbITAHWIA.

MpoBefeHHble UccnefoBaHNA nokasanu, YTo MeTo[, HENMPUMEHUM [19 HEKOTOPbIX BUAOB TBEPAOro Tonavnea u3 6bl-
TOBbIX OTXO/l0B (Hanpumep, cojepxatimx pesnHy), NoTOMy YTO NessieTbl UMEeT TEHAEHLMIO ToMaTbLCA Npu ropeHnn. Mpu
pa6oTe ¢ TBEPAbIM TON/IMBOM U3 ObITOBbLIX OTXOA0B, COAEPXaLUM NoA06HbIE MaTepuassbl, ecTb Lies1ecoobpasHoCcTb npo-
BEPUTb, NPOUCXOAMUT /N CXUTaHNe KoNnYecTBeHHO. Kpome Toro, MOXHO cobpaThb rasbl MOC/e CXXUTraHusi B COCY/A C copoLun-
OHHbIM pPacTBOPOM.

Mpu yBeNn4yeHWn pasmepa rpaHys CHxXaeTcs NOBTOPAEMOCTb Npu onpeeneHnun 6poma u xaopa, a Takke cepbl.
Mpn HeobxoAMMOCTN MOMYYEHNS BbICOKOV NOBTOPSAEMOCTU criegyeT paboTaTb € rpaHynammu He 6onblue 0.5 mm.

1n
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