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MpepgucnoBue

1 NMOATOTOBNEH ®epepanbHbiM rocyfapCTBEHHbIM YHUTapHbIM npeanpuaTueMm «Bcepoccuiickuii
HayuyHO-UccnegoBaTeNnbCKU LEHTp cTaHAapTusaunmn, nHdopmauum u ceptTudukaLuy cbipbsi, Matepuanos u
Beuwects» (®Pryn BHUL,CMB) Ha ocHOBe COGCTBEHHOrO ayTeHTUYHOTO NnepeBoja Ha pycckuii A3bik eBponeii-
CKOTO permoHanbHOro cTaHgaprta, ykasaHHOro B nyHkTe 4

2 BHECEH TexHuuyeckum KOMUTETOM N0 cTaHgapTusaunm TK 179 «TBepaoe muHepasbHoe TOMANBO»

3YTBEPX/JEH un BBEJIEH B JEACTBUE MNpukasom ®eagepanbHOro areHTCTBa N0 TEXHUYECKOMY pery-
nnMpoBaHuio n meTponorun ot 15 HoA6psa 2012 r. No 903-cT

4 HacToAwwii cTaHgapT ABAAETCA MOANMULNPOBAHHBIM MO OTHOLEHWNIO K EBPOMNENCKOMY PermoHanbHO-
My cTaHgapty EH 15440:2011 «Tonnueo TBepAoOe U3 6bITOBbIX OTX0A0B. MeToAbl onpefeneHnsa cogepxaHus
6nomacchl» (EN 15440:2011 «Solid recovered fuels - Methods for the determination of biomass content»)
nyTem M3mMeHeHus oTAeNbHbiX hpas (CNoB, 3HAaYeHWi nokasaTesnei, CCbiNIOK), KOTOPble Bbije/ieHbl B TeKCTe
KYPCUBOM.

5 BBEAEH BMEPBbIE

MpaBuna npumMeHeHWs HacToOsWeEro craHgaprTa ycTaHoBneHol B TOCT P 1.0—2012 (pa3aen 8).
MHopmauns 06 M3MeHeHUsIX K HacTosiLeMy cTaHAaapTy Ny6ankyeTCsA B €XerogHom (Mo COCTOSIHUIO Ha
1AaHBaps Tekywero roga) nHpopmaLMoHHOM ykaszaTene «HaunoHanbHbio CTaHAapThi», a oduynanbHblii
TEeKCT W3MEeHEHWI M NonpaBoK - B €XeMeCsUHOM MH(OPMAaLMWOHHOM yKasaTene «HauuoHanbHble CTaH-
fapTbi». B cnyyae nepecmoTpa (3aMeHbl) MM OTMEHbl HAacTOSLWero craHjapTa cooTBeTCTBywLWee
yBefoMieHne bygeT ony6/MKOBAHO B 6/MXKalilleM BbiMyCKe €XeMeCAYHOro MHMOPMaLMOHHOTO yKka3aTens
«HaunoHanbHble cTaHgapThi». CooTBeTCTBYyWaa nHhopmayma, yegoMneHme n TekKCT bl pasMewar T -
CA Takxe B MH(POPMAaLMNOHHOW cucTeme obLLero nonb3oBaHnsa - Ha opuumManbHOM caiiTe HaLMOHaNbHOTO
opraHa Poccuiickoin ®epepauun no cTaHgapTu3aunum B ceTun MHTepHeT (gost.ru)
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HacTosiwmii cTaHgapT He MOXET 6biTb MOMIHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
npocTpaHeH B KayecTBe opULMaNbHOTO n3gaHus 6e3 paspelwerus degepanbHOro areHTCTBa No TeXHUYeCKo-
My peryimpoBaHuI0 U METPOIOTnK
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BesepeHune

HacTosawuii ctaHfapT ycTaHaB/MBaeT MeTo onpejenieHna cogepxaHusa 6momaccsl B TBEpAOM Tonnmee
13 6bITOBbIX 0TX0A40B. CTaHAapT onpeaenseT TpW HOpMaTWBHbIE MpoLefypbl yKasaHHOro onpefjeneHus, a
UMEHHO: MeTOJ, CefleKTUBHOTO PacTBOPEHWSi, MeTO/ PY4YHOW COPTUPOBKM U omnpefeneHne, OCHOBaHHOE Ha
cogepxaHun 14C.

MeTopa cenekTMBHOrO pacTBOPEHWS OCHOBaH Ha peakuuu 6uomaccbl mMatepuana co CMeCbio CepHOi
KUCNOThHl M Nepekncu Bogoposa. MeTos py4HOi COPTUPOBKN OCHOBAH Ha pas3gefieHun pasfinyHbix dhpakumnii npu
BU3yanbHOM ocmoTpe. OnpefeneHune cogepxaHunsa 6uomaccel npu 14C-metofe OCHOBAHO Ha MPOBEPEHHbIX
aHanMTU4Yecknx wmetofax, KOTOpble MNPUMEHSITCA ANA ONpeAeneHWs Hanuuua yrnepogcogepxatnx
MaTepuanos.

CornacHo gaHHomy cTaHfapTy fona 6uomacchl onpegenseTcs Ha OCHOBE CNeAYLWNX XapakTepucTuk:

- Ha OCHOBe WH(opmayuuu o macce;

- Ha OCHOBE COAepXaHua aHeprun (BbicWwasa U HU3Wan TenaoTa cropaHns);

- Ha OCHOBE cojepxaHusa yrnepoga.

CrtaHpgapT npefgHa3HayeH agnsa nabopaTtopuii, nponssoanTenei, NnocTaBLMKOB U Nokynateneii TBepaoro
Tonnuea M3 6bITOBLIX OTXOA0B, a TakXe A1 KOHTPOUPYIOLWNX OPraHoB.
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HALULWOHANDBHEB N CTAHAOAPT POCCUMNCKOMWM OELEPALUMN

Tonnuso TBepaoe U3 6bITOBbLIX OTXOA0B
OMNPEAENEHWNE COAEPXAHNA BUOMACCHI

Solid recovered fuels. Determination of biomass content

fata BeefeHunsa - 2014-07-01

1 06nactb NpUMeHeHNA

HacToAwwii ctaHgapT onpegenseTt TpU MexaHu3ma onpejesieHns cogepxaHus 6uomacchl B pasinyHbIX
BUax TBEpPAOro Toninea M3 GbITOBbIX OTXO[0B: METO/ CENEeKTUBHOIO pacTBOpPeHUA B Nepekucu sogopoja u
CepHOiA KncnoTe, MeTo/ PYYHOI COPTUPOBKN 1 oNpejeneHne cojepxaHna 6uomaccsl B TBepAOM TONNNBE Ha
oCHOBe cojfepxaHusa 14C.

2 HopmaTtuBHbIe CCbl1KN

B HacTofuwem cTaHAapTe MCNONb30BaHbl HOPMATMBHbIE CCbIJIKM Ha CAeAylowWwmne cTaHaapThl:

FOCT P 54185-2010 (CEN/TS 14775:2009) buoTonnneo TBepgoe. OnpefeneHne 30/1bHOCT U

FOCT P 54224-2010 (CEN/TS 15403:2006) Tonnueo TBepjoe M3 6bI TOBbIX OTX0A40B. OnpeaeneHue
30/1bHOCT U

FOCT P 54227-2010 (CEN/TS 15442:2006) Tonnueo TBepfoe U3 6bI TOBbIX 0TX0A40B. MeT oAbl OT-
6opa npo6

FOCT P 54228-2010 (CEN/TS 15443:2006) Tonnneo TBepfoe N3 6bI TOBbIX OTX040B. MeT oAbl nog-
roT oBkM na6opaTopHOI Npo6bl

FOCT P 54229-2010 (CEN/TS 15413:2006) Tonnueo TBepAoe U3 6bI TOBbIX 0OTX040B. MeT oAbl npu-
roTosfeHna obpasua 41a Ucnbl TaHuini N3 nabopaToOpPHOWK NPobbI

FOCTP 54231-2010 (CEN/TS 15414-1:2006) Tonnueo TBepAoe U3 6bI TOBbIX OTX0A40B. OnpefenexHune
cogepxaHusa snaru soicywnsaHnem. YacTe 1. O6uwan Bnara. CTaHgapTHbI MeToj

FOCT P 54234-2010 (CEN/TS 15407:2006) Tonnneo TBepfoe M3 6bITOBbIX 0OTX0oA0B. OnpefenexHune
yrnepoga, sogopofa 1 a3oTa MHCTPYMEHT albHbiMU MeTOoAamMun

FOCT P 54235-2010 (CEN/TS 15357:2006) TonnueBo TBeppoe M3 O6bITOBbIX 0OTX0AOB. TEepPMUHbI U
onpegeneHuns

FOCT P 55113-2012 buoTonnuso TBephoe. MNMepecyeT pe3ynbTaTOB aHannsa Ha pas/iMyHble coO-
CTOAHUA TOoNnnnBa

FOCT NCO/M3K 17025-2009 O6uwume TpeboBaHUA K KOMMNETEHTHOCTU UCMbITATE€/bHBIX U KANTN6GPOBOY-
HbIX na6opaTopuii

NMpumeyuyaHue - MNpvNoib30BaHUM HACT OSILLMM CTaAHAAP T OM Lie/lecoo6pasHo NPOBEPUT b AENCT BUE CCbINOY-
HbIX CTaHAapTOB B MH(OPMALMOHHOK cucTeMe 06Lero nonb3oBaHus - Ha oguunanbHoMm caiiTe defepansHOro
areHTCTBa N0 TEXHUYECKOEe PEryIMpoBaHuMio ¥ METPOIOTUN B CeTU VIHTEPHET WN MO eXEroAHOMY MHGOPMALMOH-
HOMY yKasaTenio «HaumoHanbHble CTaHAapTbi», KOTOpbI ONy6AMKOBaH N0 COCTONAHUIO HA 1AHBaps TeKylero roga,
1 MO BbINYCKaM €XEMECAYHOro MHPOPMAaLMOHHOIO yKasaTensa «HaunoHabHble cCTaHAapThi» 3a TeKywunin roa. Ecnn
3aMEHEH CCbIIOYHbIV CTaHAapT, Ha KOTOpbIii AaHa HejaTUpOBaHHAs CCbllKa, TO PeKoOMeHAyeTCs UCNob3oBaTh
[eliCTBYIOLYI0 BEPCUIO 3TOr0 CTaHAapTa C y4eTOM BCEX BHECEHHbIX B [aHHYI0 BEPCUID U3MEHEHUA. Ecnn 3ameHeH
CCbI/IOYHbIA CTaHAapT, Ha KOTOPbIA faHa AaTUpoBaHHAasA CCbiNKa, TO PEKOMeHAyeTCA UCNob30BaTb BEPCUID 3TOr0
CcTaHAapTa C ykasaHHbIM BbllE FOA0M yTBEPXKAEHUS (MPUHATUA). ECnn nocne yTBEPXAEHUS HACT OSILLEro cTaHaap-
Ta B CCbINOYHbIA CTaHAapT, Ha KOTOPbLI AaHa faTUpoBaHHAas CCbifika, BHECEHO U3MEHEeHWe. 3aTparusallee noso-
XEHWE. Ha KOTOpOoe flaHa CCblaKa, TO 3TO NONOXEHNE PeKOMEHAYETCS NPUMEHATb 63 yyeTa JaHHOr0 U3MEHEHNS.
Ecnv cCbiNoYHbIi cCTaHAApT OTMEHEeH 6e3 3aMeHbl, TO MOMI0XKEHUE, B KOTOPOM fjaHa CCbisIka Ha Hero, pEKOMeHAye T Cs
NPUMEHATb B YacTW, He 3aTparvsamLLeli 3Ty CCbIKy.

M3paHve oduymansHoe
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3 TepmuHbl U onpepeneHns

B HacToflWweM cTaHgapTe NpUMeHeHbl TepMuUHbl U onpeaeneHuna no FOCT P 54235. B TOM 4ucne cne-
Aylouie TEPMUHBI C COOTBETCTBYIOW UMM ONpefeneHnamMu:

3.1 30nbHOCTb (ash content): Macca HeopraHM4Yeckoro octatka, o6pasoBaBLLIErocs Nocse CXUraHnsa Tonansa
B CTaHAaPTHbIX YCNIOBUAX, BbIPaXXEHHOrO, Kak NpaBn/io, B NpoLleHTax No Macce B NnepecyeTe Ha Cyxoe BeLLeCcTBO.

3.2 6uopgerpagupyemsblii (biodegradable): Matepuan, nogpalowmniica asapobHOMY MAM aHaapobHOMY
pasnoxeHuto.

MpumeyvyaHune - «buogerpagmpyembiii» cregyet NMoHMMAaTb Kak maTtepuasn, noafawluiicas asapoGHOMY uau
aHasapo6HOMY pasfoXeHUo B eCTECTBEHHbIX YCI0BUSIX.

3.3 6unoreHHbIn (biogenic): MpousBeaeHHbI XUBbIMW OpraHM3MamMmn B XoA4e eCTeCTBEHHbIX MPOLEeCcCoB,
HO He MWHepasiM30BaHHbI UNWN NONMYYEHHbI N3 MUHEPaNbHbIX UCKONAEMbIX.

MpumevyaHune - TepMuH «BUOTeHHbIN» ncnonb3yeTtcsa Ans 06o3HaveHns CO02-HeliTpanbHbIX BelecTs, Noay-
YEHHbIX NyTemM aspobHOil 06paboTKM (HanpuMep, CKUTaHWeM WU OKUCIIEHNEM).

3.4 6uomacca (biomass): buogerpagupyemasn ppakyms npogyKLMKN, OTXOA0B NN OCTATKOB CE/IbCKOXO-
35/iCTBEHHOTO NPoM3BOACTBA (BK/lOYAs PACTEHMEBOAYECKOE U XMBOTHOBOAUYECKOE), IECHOTO X035iCTBA U CO-
nyTCTBYHOLWMNX UM NPOU3BOACTB, a Takxe 6uoaerpagupyemas ppakyusi NPOMbILWNEHHbIX U 6bITOBbIX OTXOL0B.

MpumeuvaHne - Buomaccy cnegyet NOHUMAaTb Kak BeLlecTBa 6MONOMMYECKOro NPONCXOXAEHUS, 38 UCKTHOYEHN-
eM MaTepunanos, 3anetTarwnx B reonornyecknx Oﬁpa3OBaHVIFIX N npeBpaTnBLUNXCA B UCKONaeMble OCTaTKu.

3.5 aHeproemkocTb (energy content): Konu4yecTBo aHeprum Ha efuHULY Maccbl unu o6bema, KOTo-
pbiii BbIfeNAeTcss Npu NOSTHOM CropaHuu.

3.6Bbicwan tennoTta cropaHusa (gross calorific value, higher heating value): KonuuecTtBo Tenna B gxo-
ynax. kotopoe BblAeNseTCAa Npu NOJTHOM CrOpaHUM efnHULbI Maccbl TBEPAOro Tonanea M3 6bITOBbIX OTXOA0B,
COX)KEHHOTo B aTmMocepe kucaopoga B kaopumeTpuyeckoin 6ombe npu onpeaeneHHbIX YyCI0BUAX.

MpumeyaHune - VHaye - BanoBasi TensoTBOpHasa cnocobHOCTb (gross calorific value).

3.7 ToueuHas npo6a (increment): KonmyecTso TBEPAOTO TON/MBA U3 GbITOBbIX OTXOA0B, €4UMHOBPEMEH-
HO W3B/lIeYEHHOE B Npolecce O4HOKPATHOrO ABUXEHUS yCTpoiicTBaA 41 oT6opa Npob.

MpumeuvaHune - lapmoHusuposaHo c NOCT P 54219.

3.8 pacnpocTpaHeHHOCTb n30TonoB (isotopic abundance). lons aToMoOB 3aneMeHTa onpeAeneHHoro n3oTona.
3.9 nabopaTtopHas npo6a (laboratory sample): O6beanHeHHasa npo6a nam ee yacTb, TOUeyHas npoba
UNKn ee yacTb, a Takke nwbaa gpyras npo6a, oTnpaB/seHHas B nabopatopuio AN UCTNbITAHWUIA.

MpumeuvuaHune - FapmoHusnposaHo ¢ FOCT P 54219.

3.10 o6uw,an Bnara (total moisture): CogepxaHue BoAbl B TBEPAOM TON/MBE U3 GbITOBbIX OTXOL0B, U3-
MepeHHOe Npu onpegeseHHbiX YCN0BUAX, YCTAHOBMIEHHbIX CTaHAAPTOM.

MpumeuvaHne - HeobxoauMo ykasbiBaTb MHOPMALUIO O COCTOSIHMM TonnuBa (cyxoe/paboyee coCTOsiHUE),
4YTO6bI N36exaTb NyTaHWLbl.

3.11 TennoTa cropanus (q) (calorific value, heating value): KonnyecTBo aHepruu, nony4yeHHol B pesynbrate
NOJTHOTO CropaHus TonanBa TBEPAOTo U3 GbITOBLIX OTXOA0B, OTHECEHHOE K €4NHMLEe ero Macchl Min ob6bema.

NMpumeuvaHne

1- CwMm. Takxe «ygenbHas saHeproemMkocTb» (energy density), «Bbicllas TennoTta cropaHus» (gross calorific value,

higher heating value) n «Hn3wasn TennoTa cropaHusa» (net calorific value);
2 - TapmoHusnposaHo ¢ FOCT P 54219.

3.12 MUHUMaANbHbLIA HOMUHAaNbHbIA pa3dmep (nominal minimum screen size): Pasmep oTBepcTuii cuta
ANA onpefeneHna rpaHy/ioMeTpMYecKoro coctaBa TBEpPAOro TonamMea U3 G6bITOBbIX OTXOJ0B, Yepe3 KoTopoe
npoxoauT He 6onee 5 % mMacchl maTepuana.

3.13 HOMUHanNbHbI BepxHuii pasmep (nominal top size). Pa3mep oTBepcTuWii cnTa ANa onpegeneHuns
rpaHy/sioMeTpuyYeckoro coctaBa TBepAOro TonamMeBa M3 6bITOBbIX OTXOA0B, Yepe3 KOTOpPOe NPOXOAUT He MeHee
95 % macchl matepuana.

MpumeuaHune - lFapmoHusuposaHo c FTOCT P 54219.
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3.14 npoueHTHOE cOfepXaHne CoBpeMeHHOro yrnepoga (ptC): OTHOCUTE/IbHOE MPOLEHTHOE CO-
fLepxaHue COBPEeMEeHHOro yrnepoja no OTHOLWEHNIO K CTaHA4APTHOMY 06pa3suy WaBeneBoil KUCNO0ThI.

MpumeyvaHune - MexAyHapoAHO NPUHATOE 3Ta/IOHHOE 3HAYeHWe pajguoyrnepogHoro gatuposanusa - 95 %
paavoakTuBHOCTU. B 2006 r. 3HayeHne 100 % 6uoreHHoro yrnepoga 6bi710 NPUHATO Ha ypoBHe 107 pTC.

3.15 npo6a (sample): Konnyectso matepuana, kauecTBo KOTOPOro HE0O6X0AMMO YCTAHOBUTb, OTO6paH-
Hoe 13 60/blIEero KonnyecTsa aToro Matepuana.

MpumeuaHune - lapmoHusmposaHo ¢ FOCT P 542109.

3.16 nogrotoeka npo6 (sample preparation): leficTBua, NpoN3BOANMbIE ANS NONYYEHUA N3 NepBO-
HayanbHO OTOGpPaHHON NpPo6Gbl penpe3eHTaTVBHbIX BbIGOPOK NPo6bl, NPUrOAHON AN aHannW3a WUAW WUChNbl-
TaHWUi.

3.17 yacTb Npo6bl (sub-sample): Mopunsa Npo6bl.

MpumeuaHnue - FapmoHusuposaHo ¢ FTOCT P 54219.

4 Cokpaw,eHuns

B cTaHfapTe UCNoMb30BaHbl CeAylolime cokpaleHns n 0603HauYeHus:

D - avnameTp (MMm);

14C - M30TON yrnepoga c aTOMHOW maccoi 14;
PC - MeTo[ PYYHON COPTUPOBKHU;

RSD - OTHOCUTE/IbHOE CTaH4apTHOE OTK/IOHEHUE;
SDM - MeTo/[ CeNIeKTUBHOIO pacTBOpPeHuUs;

SRF - TBEPAOE TON/NBO U3 GbITOBLIX OTXOL0B;
TC - obliee cogepxaHune yrnepoaa;

X - maccosas gons, %.

B cTaHfjapTe MCNOMb30BaHbl Clnefywline nokasaTenu pasfiMyHbiXx 6a3 JaHHbIX, BO3AYLIHO-CYyX0e CO-
cTosiHne BeuwecTBa (ad), paboyee cocTosiHMe BeuiecTBa (ar), cyxoe BewecTBo (6e3BofgHoe cocTtoaHue) (d),
cyxoe 6e330/1bHOEe BelwecTBO (6e3BogHOE U 6€330/1bHOE cocToAHMe) (daf).

506wmre NnonoxeHns

OnpegeneHune cogepxaHua 6uomacchl B TBepAOM TONINBE U3 6bITOBbIX OTXOA0B Ha OCHOBE Ce/IeKTUB-
HOTO pacTBOPEHUS, PYYHOV COPTUPOBKW 1 ONpefeneHnn cogepxaHna 6uomacchbl Ha ocHoBe cogepxaHus 14C.
Bbibop npumeHsiemoii npoueaypbl onucaH B pasgene 6. CogepxaHue 6uomacchbl No3BonseT OLEeHUTbL coaep-
XaHue 6Monormyeckoin/6noreHHo Ao B TBEPAOM TONNBE N3 GbITOBbIX OTXOA0B.

6 OnpepeneHne cogepxaHusa 6uomaccsl
6.1 OT60p Npo6HLI

OT60p NPO6LI, TPAHCNOPTUPOBKY, XpaHeHWe TBEPAOro TonanBa U3 6bITOBbIX OTXOA0B, & TakXe NoAroTos-
Ky Npo6bl Ha MmecTe NpoBoASAT B cooTBeTcTBUM ¢ TOCT P 54227 nTOCT P 54228.

6.2 NMpuMmeHaeMble MeTOAbl

CyuwectByeT Tpu MeToAa ANa onpefeneHus cogepxaHna 6nomaccsl:

1) onpepeneHne cojgepxaHua 6uomacchbl Ha OCHOBE MeToja CeneKTUBHOIO pacTBOPEHWUS NPOBOAAT B
COOTBETCTBUMN C NpUIOXeHnemM A. OTOT MeTO/ OCHOBbIBAETCS Ha CBOICTBE 6MoMacchl pacTBOPSATLCA B CMeCK
CepHoW KNCNOoThl U Nepokcuaa Bogopoaa.

2) onpepeneHve 6nomMacchbl Ha OCHOBE pPYy4HOW copTmpoBku (PC) npoBoanTCA B COOTBETCTBUN C NpUO-
XeHnem B. 3TOT meToA npurogeH ans npo6 ¢ pasamepom yacTtuy 6onbwe 10 MM;

3) onpepeneHune cogepxaHus 6unomaccel Mmetogom 14C NnpoBOAMTCSA B COOTBETCTBUM C NpuaoxeHnem C.
OTOT NMPUHUMM NPUroAgeH ANs nNpob Bcex BULOB TOMAMBA.

MeTof cenekTUBHOrO pacTBOPEHWS MOXEeT AaTb OWWOGOYHbIe pe3ynbTaTbl, NPUYUHOW KOTOPbIX MOTyT
cTaTb NpucyTcTBylolWMe B Npo6e KOMMNOHEeHTbl. MpuU HaAM4YMyM 3TUX KOMNOHEHTOB MeTO[ CenekTUBHOro pas-
NOXEHNS HEe NPUMEHSAIOT.
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CnnNCcoK KOMMOHEHTOB, KOTOPbIE MOTYT MPUBECTU K OWINBOUYHBLIM pe3yfibTaTtam:

— unckonaemoe TBepAoe TOMMNBO, HANPUMEP KAMEHHbIN Yrofb, Kokc, 6ypblii yrofib, MUTHUT 1 TOPd;

— [ApeBEecCHbI yronsb;

— 6uopasnaraembie NOJMMEPbLI UCKOMAEMOr0 NPOUCXOXKAEHUS;

— 6uonornyecku HepaclennsieMble NoMMepbl GUOTE@HHOTO MPOUCXOXAEHUS;

— Macno Wau Xup, Haxogsuimecs B cocTaBe 6Momacchl,

— OCTaTKU HaTypasibHOTO U/WIK UCKYCCTBEHHOTO KayuyKa;

— wepcTb,

— BMWCKO3a;

— HEeWNoH, NofinypeTaH Wan gpyrue nofuMepbl, COAepXalime MOeKyAAPHbIE aMUHOTPYMMbI:

— CW/IMKOHOBAs pesunHa.

Ecnu npeanonarawT, 4TO JaHHbIE KOMMOHEHTbI COAepXaTcs C MaccoBoii foneil MeHbwe 10% (AN HATY-
panbHOro U/ UCKYCCTBEHHOTO KayuyKa Win Pe3uHbl) nam meHee 5% (418 ocTalbHbIX KOMMNOHEHTOB), TO HET
HEeo6X0AUMOCTU B NpOBeLeHnn NnpoBepku. Ecnu npegnonararT, 4To COLepXaHne NepeyncieHHbiX KOMNOHEH-
TOB 6yAeT 60/blle yKadaHHbIX BEAUYUM, TO JOSKHA GblTh NPOBEeeHa OLeHka BO3MOXHOIO BO34eCTBUA 3TUX
KOMMOHEHTOB U Pe3y/bTaTbl 3TOW OLEHKM JO/DKHbLI GbiThb OTOBOPEHbI MEXAY ABYMS CTOPOHAMU. B KOHM NUKT-
HbIX C/lyYyasx Ans NoATBEPXAEeHUs pe3ynbTaToB aKCNepTU3bl NpuMmeHsieTcs metog 14C.

MpumevaHuns

1- B TMNWYHBIX OBbITOBLIX OTXOAAX COAEpXaHue HeilnioHa, nonnypeTaHa, 6UONOrMYECKN pacLienisiemMblx noamme-
POB MCKONAEMOro MPOMCXOXAEHNS, LWepPCTH, BUCKO3bl, 6BMONOTMYECKN HepacLiennsemMblx nosMMepoB 6MOreHHOro npowvc-
X0XAEHUs 1 macna/kmpa [JOCTaTOYHO HU3KOe, N MOTPeLIHOCTb GyeT He3HaunTenbHa.

2 - I'paHuybl meToga 14C npegcTaB/ieHbl B NPUNOXEHUN A.

6.3 Bbi6op MeTofa onpefeneHus cogepxaHus 6uomacchbl

Ana oTpaxeHusa cogepxaHus 6MomMacchl NPUMEHATCA TPW pPa3NyHble BeIUYNHDI;

a) maccoBaf gona 6momacchl B NpoueHTax (XB);

b) 6uomacca B npoLeHTax oT o6l ero cogepxaHus aHepruu (xecal);

c) 6uomacca B npoueHTax oT obuiero cogepxaHus yrnepoga (x8tc ).

Mpu BbiGOpe MeTofa cnefyeT yunTbiBaTb cefylolwmne acnekrbl:

1) c KaKoil uenblo NPOBOANTCA onpejAefieHne cogepxaHns 6uomaccol? O6bIYHO cofepxaHne 6unomaccsl
onpefensitoT OTHOCUTENbHO 06 el Maccbl M/MNKN aHepreTUYecko LeHHocTu. Korga pesynbtatbl NPUMEHSIOT-
CSl B MHTepecax CHUXEeHUA BblgeneHnsa napHukosoro rasa (C02), To JO/KHO 6bITb ONpefeneHo cofgepxaHue
6romacchbl OTHOCUTENIbHO CoAepXaHusa yrnepoga n/uam aHepreTU4ecko LLeHHOCTH;

2) ecnu usMepeHus ABNSIOTCS YacTblo pPerynsipHoil, NOCTOSAHHO NPOBOAUMON KOHTPONbHOW NPOBEpPKKX, TO
B 3TOM c/lyyae NPUMEHSII0TCS MeTOo/[ CeNIeKTUBHOMO pas/fiokeHUs u MeTod PYYHOR COPTUPOBKM, NPU YyCNOBUY,
YTO HeT orpaHnyYeHnii n3-3a owWmnb6OUYHbIX pe3ynbTaToB, kak onnucaHo B 6.2. MpeAN0oYTUTENbHO NUCNONb30BaHNE
MeToAa CefeKTUBHOMO Pas3fioXeHUs n MeTofa Py4YHOW COPTUPOBKU, TaK Kak UX MOFyT NMPOBOAUTL KOMMETEHT-
Hble cneyuuanncTsel B 06bIYHbIX NabopaTopuax ¢ NpUMeHeHWeM cTaHfapTHOro o6opyaoBaHusA. PesynbTaThbl
nonyvalT B TeyeHne 1- 2 gHeli U. ecnu cBoiicTBa TBEPAOro TONNBA M3 GbITOBbIX OTXO40B XOPOLIO N3BECTHbI
N HEeN3MEHHbI, TO METO/ CENEKTUBHOTO Pa3/ioXeHUs U MeTof PYyUYHO COPTUPOBKN HanGosiee aKOHOMUYHbI;

3) NpoBOASATCA U3MEpPEeHWUs B LeNsx TOProsan Wau B Lensix onpefeneHuns cofepxaHusa 6uomacchl B
Bbl6pocax C02. B 3TOM c/iyyae MOXHO NPUMeHATb MeTod 14C nnu meToA CeneKkTUBHOro pasnoxeHusn. Mccne-
[OBaHWA NoKasbiBaT, YTO NPU ONpeAesIeHUN cofepxaHns GuomMaccbl OTHOCUMTENIbHO COAEepXaHus yrnepoga
B MaTepuasnax TBepAoro TonnuMea W3 6GbITOBbIX OTX0A0B MeToh 14C XOopolwo cOrnacoBbiBaeTcA C MeTogamu
CeneKTUBHOTO pasfioXKeHUs U PyYHOR COPTUPOBKY.

Tab6nunua 1— Bbibop meToga

(perynsipHblit MOHUTOPUHT] [obigcnennc C02)
XB MeTof ceneKkTUBHOIO passioXeHua u MeTop, pqu0|7| COpPTUPOBKN —
V A MeTo/, cenekTUBHOIo passioXXeHuUs n MeTos py‘-IHOﬁ COpTUPOBKN MeTog, m/MeTO,D,CGﬂEKTVIBHOI’O pasfioxeHns
XB — MeTopg HC/mMeTos CEeNEKTUBHOTO PasfioXeHUs

MpumevaHuns

1- OnpepgeneHune gonu 6uomaccbl metogom 14C. BbipaXeHHOe B COAepXaHUn 3Heprun, He NPoOBOANTCS:

2 - MeTop pyu4HOIl COPTUPOBKN B KOMM/EKCe C onpejeneHnem koapduuneHTa sapmayum unm obuiero cogepxaHus
yrnepoga 6muomacchl U cofepxaHus 4pyrnx KOMNOHEHTOB MOXeT NPUMEHATLCA ANA BHYTPEHHUX aHa/M30B.

4
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Ha pucyHke 1 npegctaBfieH alroputm Bbi6opa BEPHOTO MeToAa onpenesieHuns.

PC - meTop py4Hoili copTupoBku; SDM - mMeToj cenekTUBHOTo pactBopeHus; C-14 - usoton yrnepoga ¢ aToOMHOI maccoit 14;
D05 - MUHUManNbHbIi HOMUHANBHbI pasMep YacTul,

PucyHok 1- anroput™ BbiGopa NoaxXoAslLero MeToaa onpejenexus

MpumeuvaHune -P CB coyeTaHun c onpepenieHnem koadpduumneHTa sapmaumm n obuiero yrnepoga, a Takke
dhpakymnii Guomacchl N He Guomacchl MOXeT 6bITb UCMO/Ib30BaH 4151 BHYTPEHHEro aHanmsa.

7 BbluncneHuns

MNMpuMepbl KOHKPETHLIX PacyeToB NMpPUBeAEHbl B nMpuioxeHusx A. b u B. Korga Hago onpeaenuTtb mac-
COBYI0 [0/110 6MOMACChl M IHEPTeTUUYECKOro cofgepxaHus MeTogom 14C, paccuuMTbiBalOTCA nokasaTenn co-
fepxaHus 6uoreHHoro yrnepoga. Npumepsl Takux BbluMcneHuii npueegeHsl B B.7.5. Korga npoucxoxgeHue
6MOTEHHbIX COCTABMAOUWNX HEU3BECTHO, MOXET 6biTh MOJTYHEHO XOPOLWEE OLEHOYHOE 3HAYEHUE, B KOTOPOM
npeanofiaraeTcs, YToO Lensa03a sBAsSeTCs OCHOBHbBIM UCTOUYHUKOM 6MOTEHHbLIX COCTABSAIOWNX, TaK KaK Les-
N0103a IBNAETCSH OCHOBHbIM NPOAYKTOM (DOTOCMHTETMYECXOr0o Uukna yrnepoaa.

8 BbipaxeHue pe3ynbTaTtoB
8.1 MNpumep nokasaTenei yrneposa 6nomaccsl

B HacToAwem cTaHgapTe galTca BCe nokasaTenun, cBA3aHHble C 6MoMaccoii kak 4yacTbl OT obuero
cogepxaHusa matepuana (Buomacca ¢ He 6uomacca). B tabnvue 2 npusBegeHbl NpuMepbl pa3sIM4HOro cogep-
XaHUA. NPUMEHSAeMOoro B cTaHgapTe, C HEKOTOPbIMU NPUHATBIMU COAepXaHUuAMU A4NA LPeBeCUHbl U TBEpPAOro
TonauBa M3 6bITOBLIX OTXOA0B.

Ta6nuya 2 — MNpumepsl CBA3N MEXAY 06LLMM COLepXaHNeM yrnepoaa, CogepxaHuem 6uoreHHoro yrnepoga u XBTC

Tonnuso %TC % 6MOreHHOro yrnepoae *BTC
[peBecuHa 48 48 100
TBepAoe TONAMBO M3 OGbITOBbIX OTXOA0B 50 25 50

MpumevyaHune

% TC - obuiee cofepxaHue yrnepoaa;

% 6uoreHHoro yrnepoga - Jos yrnepoga 61MoreHHoro NnpovucxoxaeHuns;

XUTC - gons 6uomaccsl B NPOLEHTHOM COOTHOLLEHMMN OT 06LLero cofepxaHus yrnepoaa.
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8.2 XapaKkrepucTuku

B cootBeTcTBUM ¢ TOCT MCO/M3IK 17025 gaHHbIli cTaHAapT He faeT HUKAaKMX TpeboBaHU K xapakTe-
puctukam. [laHHble ANA pacyeToB NOrPeLWHOCTN U3MEPEeHUn NnpuBeAeHbl B NpuaoxeHun F. B koTopom 0606-
LW eHbl nocnefHue pesynbTaTbl CPABHUTEbHbIX UCNbITAHUI U KOHTPOJIbHbIX UCCNefoBaHUii. DTN nokasatenu
NPUMEHATCA B KOMMNIEKCe C XapakTepucTukaMu n3 oTAenbHOW nabopatopuu nxxenaeMbiM KoaduyneHTom
pacwupeHus, 4Tobbl NONAYYNTb PE3YNbTUPYIOLLYI0 NOTPELHOCTL, KOTOPYIO TpebyeT KANEHT.

Mpumep - MpakTUYeCKUA NpUMEpP NPUMEHEHUS AaHHbIX U3 NpUIoXeHus F.

NabopaTtopuun HYXHO AONOMTHUTENBLHO ONPeAEeNNTb NOTPEWHOCTL B U3MEPEHUN METOA0M Ce/IeKTUBHOIO
pasnoxeHna (OTHOCUTENIbHO MaccChl).

MpeynsnoHHOCTb B Npejenax oAHOW nabopaTtopumn, paccynTbiBaeMasi Ha OCHOBAHUN BHYTPEHHUX
KOHTPONbHbLIX McCCNeAoBaHWi N rpatnkoB KOHTpoNs kayecTea, cocTaBuna 2.5% (0oTHOocuTeNbHOE CTaH-
fapTHoe OTKNOHeHue).

Pe3ynbTaTbl CpaBHUTENbHbIX UCMbITAHWI (Tabnuua F.2.1) nokasbiBaldT ypoOBEHb OTHOCUTE/ILHOTO CTaH-
[apTHOTo OTKNOHEeHUA B 3.4% (npu 70%-M ypoBHe):

2.52-3.42)=4,2%.

nnl = 2uCrgl = 8.4%;

roe Ucml- cymMapHas norpewHocTb U3MepeHuii;
U.rel- gononHuTenbHasa NOrpewHocTb U3SMEPEHNI NP NPUMEHEHUN KO3 (PULMEeHTa pacluiupeHns pas-
Ha 2 (95% - foBepuUTENIbHbLIN UHTEpBan).

9 TMpoToKOoN UcnbITaHUNA

B npoTokosie ucnbiTaHWii AOMKHBI COAEPXAaTbCA, KaK MUHUMYM, Cleyloluine gaHHble:

d) HaumeHoBaHuA nabopaTopumn, KOTOpas NPOBOAUT UCNbITAHUSA;

e) paTa npoBefeHus UcnbiTaHuii;

0 wupgeHTuduKayma ncnoliTbiBaeMoi Npoaykuumn (nposepsemoro obpasya):

A) noarotoBka Npobbl (Hanpumep . MeToAbl coKpalweHnss Npo6bl, BbICYLWNBAHNSA, N3MEIbYEHUA):

h) ycnoBusa xpaHeHus;

i) pata nocTynneHuwsa na6bopaToOpHO Npob6bl 1 AaTbl NPOBEAEHNA UCMbITaHWA (HauYano n OKOHYaHue):

j) ccbinka Ha HacToAwMiA cTaHAapT;

k) pesynbTaTbl ucnbiTaHuit metogom 14C, Bknoyas cucTemy otyeTa, OTHOCUTEIbHO KOTOPOW OHW faHbl,
M NpYMeHeHne N30TOMHON KoppeKLuuu;

) npoueHTHOe cofepxaHue GuomMaccbl OTHOCUTENIbHO 3HEPreTUYecKkoli LeHHOCTU M/Mnun cogepxaHns
yrnepoga;

T) NpoBOAUBLUMECH NPU UCMbITAHNAX NPOLEAYpPbl, HE ONWCaHHbIe B JaHHOM cTaHfjapTe unm HeobA3a-
TeNbHble;

n) nwob6ble 0COBEHHOCTN, OTMEYEeHHble B XOA4€e UCNbITaHU, KOTOPble MOTNWN MOBAUATL Ha pe3ynbTaThl

MpoToKON ucnbl TaHuin foMKeH 6bITh OHO3HAYHO NAEHT N MLNPOBaAH, BCe CT paHuLbl NPOHYyMepoBa-
Hbl W yKa3aHo ux obujee KONMYECTBO.

B nabopaTopun JOMKHBI XPaHW T bCSA MPOMEXY T OUYHblEe pe3ybTaThl UCAbITaHWA (XxpomaTorpaMmmsl,
NCXO[Hble AaHHble, pacyeThbl), KOTOPbi€ AO/KHbI 6bITb JOCTYNHbLI NP HEO6XOAUMOCT 1.
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MpunoxexHue A
(o6s13aTenbHOE)

OnpepeneHune cogepxaHus 6Momacchbl METOAOM CENEKTUBHOTO pacTBOPEHUSN

A.1 BBegeHue

B 3TOM NpUMOXEHNMN yKa3aHbl CNoCco6bl ONpesesieHnst Cogepx)aHnst 6MOMacchl Kak MaccoBoii 40n (B NpoLeHTax),
[,0/11 BHEPreTNYEeCcKoN LEHHOCTU U COAepXaHus yrneposga npu npuMeHeHun CeNEeKTUBHOIO PacTBOpeHus. MeTos cesnek-
TVBHOIO PacTBOPEHNS OCHOBbLIBAETCS HA TOM, YTO GMoMacca okucaseTcs GbiCTpee, YEM Apyrve BELLecTBa.

A.2 OCHOBHblE CBefeHNs

MeToa cenekTUBHOrO pasfioxeHus ANs onpefeneHns cogepxaHuns 6uomacchl (MaccoBoit gonu, %), BkaoYaeT B
cebs 06paboTKy cCepHoOIi KMCNoTON ¢ nocnegyowmm gobasneHmemM nepokcuaa sogopoaa. buomacca B TBepAoM Tonnvee
13 6bITOBbIX OTXO[0B CE/IEKTUBHO PacTBOPSETCS, a Apyrie KOMNOHEHTbI OCTalTCA B BUAE Ocajka.

Mpu onpegeneHnn maccoBoii 4onn 6uomacchl B npoueHTax Heo6xo4MMo B3BelMBaTbh o6pasel, nepej cenek-
TUBHbLIM pacTBOpeHWeM 1 nocne Hero. Maccosas 4018 6uoMacchl OTHOCUTENbHO CofepXaHnusa kapboHaToB KOPPeKTU-
pyetca nytem onpefeneHuns cogepxanusa 3ol no FTOCTP 54224 no nnocne npouecca pactsopeHus. Ha pucyHke A.1
nokasaHbl 3Tanbl, KOTOpble MPOBOASATCA NPV OonpeAesieHMn MaccoBoli Aonn 6romaccbl MeTo4O0M CeneKTUBHOro pac-
TBOPEHUSA.

Onpefgenexne cogepXxaHnsa 6uomacchl Ha OCHOBE TENI0TBOPHAasA CNOCOBHOCTb MOXET NPOBOAUTLCA [BYMSI CNOCO-
6amu. MepBbIM cnoco6om onpegenseTcs TeN0TBOPHAs CNOCOGHOCTL BCE NPo6bl U chpakuyuii 4pyrux anemeHToB. BTo-
pbIM cnocobom onpegenseTca TennoTBOpHas CNOoCO6HOCTL Gomacchl. Ha pucyHke 2 npeactaBneH NpUHLMA, MO KOTO-
pomMy onpeaensieTcs TenI0TBOPHASA CMOCOBHOCTb KOHKPETHbIX hpakuuii. B 3aBUCMMOCTU OT NMPUMEHEeHWUs pesysbTaToB
cogepxaHne 61MomMacchl MOXHO paccunTbiBaTb Kak 4010 TENOTLI cropanus. [na Havana onpegensieTcs HE06X0ANMOCTb
B onpefieneHny TenJ0TBOPHOI cnoco6HocTM 6uomMacchl. Bece nokasaTenu TeN0TBOPHO cnoco6HOCTM B nocseayioLei
4acTun 3TOro NPUIOXKEHNA [aloTCA fasiee B COOTBETCTBUAM C MPUHATLIM PeLLleHneMm.

Onpepenexne cogepxaHua 6uomaccbl OTHOCUMTE/NIbHO COfEpPXaHusa yrnepofa BkawvaeT B ceba onpeaeneHune
o6Lero cogepxaHus yrnepoja kak 4o cenekTUBHOro pacTBopeHus pakuyumn 6nomaccel, Tak u nocne Hero. PesynbTathbl
NPUMEHSTCA A1 BbIYMC/IEHUS COfepXaHnsa GromMacchl Kak Aoan OT o6wero cogepxaHus yrnepoga. MakcumasnbHoe
OTHOCUTE/NIbHOE OTK/IOHEeHWe ANS cofepXaHusa Guomacchl OTHOCUTENIbHO 06l ero coAepXaHus yrnepoga coctaeBnset
0,4 % c maccoBoli fonu 30nbl paBHoi 1,0 %. Ecnu maccoBasi AonsA 30/bl (ONpefeneHHas no 3ToMy NpUIoXeHU) B
ncxogHom o6pasue 6onblue 10 % Ha 6e3BOAHOE COCTOSIHME, NPOBOAUTCA KOPPEKTUPOBKA CofepxaHus B 30/1e kap6o-
HatoB. Ha pucyHke A.3 npepacTaBfieHbl 3Tanbl, KOTOpble MPOBOAATCA MpW onpefesieHnn cofepxaHus Guomaccsl npu
NPUMEHEHNN MeTofa CeNeKTUBHOro pacTBOPEHWUA ANS BblYMC/EHUSA coAepXaHna 6uomacchl kak f4onu oT obujero co-
fepxaHusa yrnepoja.

A.3 CUMBO/bI K cOKpal,eHuns

B NpunoxeHun NpUMEHSIOTCA Creaytolne CUMBO/IbI U COKPaLLEHNS:

ASR(t - MaccoBas 40114 30/bl NPO6bI TBEPAOro TON/MBA U3 GbITOBbIX OTXOA0B;

Caxh ~ Obuas maccoBasi foNs yrnepoga B 30/1bHON hpakuymmn. %;

Cresidue ~ O6wWwas maccoBas 4oNA yrnepoga Bo hpakuuy Apyrux KOMNOHEHTOB (He 6uomaccol), %;

Cnu, - Obuwas maccoBas fons yrnepoga snpobe. %;

daf - bes3BoagHoe 1 6e330/1bHOE COCTOSIHUE;

mre»due-ash ~ Macca 301bHOro octatka (Bkatovas hunbTp) nocne coxokeHnsa B cootBetcTBun ¢ FTOCT P 54224, rp.
mSRf - Macca npo6bl 4na pacTBopeHus 6e3B04HOr0 TBEPAOro TONANBA U3 6GbITOBLIX OTXOAOB, Ip;
mreadue ~ Cyxoe BeLecTBO, OCTaBlleecs nocae pacTBOPeHNs Npobbl (Bkaovas chunbTpar), r.

o8 - OHepreTuyeckas LeHHOCTb 6e3BOAHON 1 6€330/1bHON dopakuyun. MIX/Kr;

gNB ~ DHepreTuyeckas LLeHHOCTb 6e3BOAHON U 6e330/1bHON hpakuuy APYrUX KOMNOHEHTOB. MIK/KT;
“residue ~ 3HepreTuyeckasn LEHHOCTb 6€3BOAHbIX OTX0A0B nocne pactsopeHus, MIXx/Kr;

9srf ~ OHepreTnyeckas LLeHHOCTb 6e3B0OAHON NMPo6bl TBEPAOro ToN/IMBa U3 6bITOBLIX 0TX0A0B, B MJ/Kg;
TC - O6uiee cogepxaHue yrnepoga;

XB - MaccoBas gonsa 6uomaccsl, %:

xnb - MaccoBas fons gpyrnx KOMNoHeHToB (He 6uomacchl). %;

Xc3lB - CopepxaHue 6uomacchl. % OT 3HEPreTUUYECKON LieHHOCTHY;

X".g - CopgepxaHue gpyrnx KOMNOHEHTOB (He 6romacchl), % OT 3HEepPrBTU-YBCKON LIEHHOCTH;

XTcB - CopepxaHue 6ruomacchl. % OT obLLero cogepxaHuns yrnepoaa;

“residue ~ KonnyecTBo 0TX0[0B pacTBopeHusi, % macc.
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A.4 PeareHTbl u maTepuanbl

[ns nposeAeHns meToAa CeNekTVBHOrO pacTBOPEHNS MPUMEHSAIOT ceayloLie peareHTbl U Matepuassbl:

— 78 % H2S04 (xu);

— 35%H202 (xu);

— uUAbTP M3 CTEKI0BOJIOKHA, AnameTpom 10 cm. GF6 (cbunbTp 3agepxumBaeT yactuubl 60nbwe 1 MKM); npu mc-
no/sib30BaHWK TBEPAOro TOM/NBA U3 GbITOBbIX OTXOA0B C BbICOKAM COAEPXaHMEM 61MOMAacChl MOXET NPUMEHATbCA PUAbLTP
C MeHbLUUM ANamMeTpom;

— BOAa, Kak MUHUMYM AeMUHepann3oBaHHas.

A.5 O6bopynoBaHue

O6opyaoBaHne, HeobxoaMMoe 415 MeTofa CeNIeKTUBHOTO Pas/iokKeHus:

— BOpoOHKa bproxHepa, gnameTp 10 cwm;

— kon6a dpneHmeiiepa (500 mn);

—  3KcuKatop;

— MydenbHas neyb, cnocobHas nogaepxunatb Temnepatypy 550 "C + 10 *C (no TOCTP 14775):

— o6wwuBKa M3 MHEPTHOro matepuana (Hanpumep apdgop, KBapL Ui nnaTuHa);

— HOXeBas fpobunka unun gpyroe obopyfoBaHne, KOTopoe MOXeT NMPUMEHATbLCA 415 U3MelbYeHUs yacTul, Npo-
6bl 40 1 MM 1 MeHee;

—  BbITSKHOI Wkad;

— pH-meTp;

— BEeCbl C TOYHOCTbIO B3BELWNBAHNA 40 1 M.

A.6 MoToa ANns onpejeneHns cogepxaHusa 6uomaccsl, B npoyeHTax macc
A.6.1 O6wumne nonoxeHuns

3T0T cnocob ycTaHaBnvBaeT onpejesieHne MaccoBoii 4onn 6uomacchl. %, METOAOM CeIeKTUBHOrO PacTBOPEHNS.
PucyHok A. 1 npefctaBnseT NpUHUKUN onpejeneHns MaccoBoi foNu.

PrucyHokA.1 — MeTo/ CeNneKkTUBHOro pacTBOPEHUS 4151 OnNpefesieHns cofepxaHnsa buomaccel. % macc.
A.6.2 NMpoBepeHne ncnblTaHns

OT60p 1 NoAroToBKa NPo6 NpoBoAsTCS Ha MecTe B cooTBeTcTBUM ¢ TOCT P 54227 n TOCT P 54228. O6pa3seu ans
ncnbiTaHnii N3 nabopaTtopHol Npo6bl roToBAT B cooTBeTCcTBMM ¢ TOCT P 54229. Mpu npoBegeHn Metoaa CeNekTMBHOIo
pacTBOpeHUA A0/MKHbI OCYLLEeCTBAATLCA CrefyoLme atansbl:

a) B cooTBeTcTBUK € TOCT P 54229 Heobxogumo 6paTthb ABe Npobbl BECOM 5 I 1 cuta C HOMUHAa/bHBLIM pasmepom
sveek 1 MM. Macca o60ux 06pasLoB 3anucbiBaeTcs;

b) mMaccoBas gons 3016l B npobe A (AnaP) onpegensietca no FOCT P 54224. Korga onpegensieTcs cogepxaHue
6uomacchbl. % oT obuiero cogepxanusa yrnepoga (cm. A.8), He06Xo0ANMO OCTaBNATb 30Y;

c) npob6a B. B cootBeTcTBUM ¢ TOCT P 54231 cywuTca B Turne npu temnepatype 105 "C A0 NOCTOSHHOIO Beca u
oxnaxjaeTtcs B aKcukaTope.

MPEJAYNPEXAEHWE! Mpu HarpeBaHWM HEKOTOPbLIX BUAOB TBEPAOro ToNamBa U3 6bITOBbIX 0TX0A40B A0 105'C
cylwecTByeT puck camoBo3sropaHus!

8
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d) BbICywWweHHyto Npoby B B3BewwmBatT B 4 aTana. Maccy 3anuceiBaloT (TAp);

e) npoby B nomewaoT B nycTyto 500-M Konoby:

f) cnepyet ybeautbcs, UTO TUrenb nocne nepemMelleHns npobbl B koN6y abCconoTHO NycT. Ecnun HeT. To onpeaens-
10T Maccy A0 1 nocne nepemeLLeHuns, nocne Yero BO3MoxeH nepecyet mSRF;

g) B Konby OpneHmeiiepa go6asnsT 150 Mn 78 %-ro pactBopa H2S04. kon6y OCTOPOXHO BCTpsixvBatoT. Mpoba
[OJIXKHA NOJSTHOCTLI0 NPONUTaTLCA KMCNOTOoW. Konby ¢ Nnpo6oi nomelyaloT B BbITSXHOM wkad Ha 16 + 2 yaca (MoOxeT no-
TpeboBaTbCa oxnaxaeHue):

h) uepes 16 + 2 yacoB K peakunoHHOli Macce gobasnsaT 30 mn 35 % pacTBopa [Ana oTcnexusaHusa npo-
TekaHusa peakuun XUAKOCTb o6aBnsloT MeAsleHHo. 3aTeM Konby cnerka BCTpsxvBatoT. Mpoba fo/KHA NOMHOCTLIO Npo-
nutaTtbea H20 2. Konba 3pneHmeliepa cTaBuTcs Ha 5 + 1 yac B BbITAXHON Wkad (MoxeT noTpeboBaTbCcs oxnaxaeHune);

i)  BbICYLUEHHbIV CTEK/SIHHBIA (hUNbTP B3BELUMBAIT M 3aMUCHIBAKOT €ro Kaccy

j) nocne 5+ 1yacos npob6y B pas6asnaoT 300 Ma feMUHepannM3oBaHHO BOAbl M NPONyCKalOT Yepes CTeKNSAH-
HbIli PUNBLTP B BOPOHKY BloxHepa:

k) pns ypaneHus cepHoi KMCNOTbl KONGY OMbIBAT AeMUHepPann3oBaHHOl BoAoi 6 pa3 no 50 mn. ypoBeHb pH
nocnepHeli nopunum BoAbl AO/IKEH 6biTb He MeHble 3.0. Mepey oMbiBaHWeM Konbbl KaXAol nocneaytoLein nopuyuei
Heob6xoAnMo y6eaunTbCA, YTO Npeablaylias NopLUUs BblANTA NOMHOCTbIO;

) npoby B BbicylwuMBalT BMecTe ¢ (huabTPOM npu Temnepatype 105 "C [0 NOCTOAHHO Macchl.

NMPEAYNPEXAEHWE! Mpu HarpeBaHnn HEKOTOPbIX BUAOB TBEPAOro Tonamea U3 6bITOBbIX 0TX040B A0 105 °C
cyuiecTByeT puck camoBo3ropaHus!

T) BbICYLEHHY0 Npoby B B3BeLLIMBAIOT BMeCTe C (hubTPOM U1 3anucbiBaloT NonyveHHyto Maccy (mresdllt.)

n) maccy octaBLielics 30bl(Tredkiuc abb) npo6bl onpegensitoT no FOCT P 54224,

A.6.3 PacyeT pe3ynbTaTosB

PacueT cofepxaHusi 6uomaccsl, 30/bl U COLEPXaHUSA 3/IEMEHTOB He GroMacchl Ha Cyxoe COCTOsiHWe BelyecTBa. %
macc., NpoBoAAT no ypaBHeHusm (A.1) n (A.2).

YpaBHeHne (A.1) npuMeHsieTca AN OnNpefeneHus cogepxaHus 6uomacchbl Ha Cyxoe COCTOosiHMe BelecTBa. %
macc.:

(A1)

YpaBHeHve (A.2) NpuMeHsieTcsa A5 pacyeTa cofepXaHus ApYrux KOMNOHEHTOB (He 6MoMacchl) Ha cyxoe COCToS-
HWe BellecTBa.

XHB - 100 - xfi -A Sftf (A.2)

Heobxoanmo cneanTb 3a TeM. YTOObI B pe3ynbTaTax 6bina oTpaxeHa ynctas (100%) 6uomacca vam KOMMOHEHTbI
He 6nomaccel, paccunTaHHble Ha 6e3BoHOe COCTOAHME 06l el Maccbl. OTO 03HaYaeT, YTO Npu pacyeTe, Hanpumep, aHep-
reT4Yeckoi LLleHHOCTN TBEPAOro TONMBA U3 GbITOBbIX OTXOA0B HYXXHO MCMO/b30BATb AHEPreTUYECKYH0 LLIeHHOCTb Ha cyxoe
1 6e330/1bHOe COCTOsIHME BellecTBa.

Mpumep

— npo6a TBepAoro Tonnmea n3 6bI TOBbIX OTX0A0B C cofepxXxaHnem 30bl 15%;

— oTo6upalT npoby maccoit okono 5r (nocne BbicywmnBaHus 6blna 3apukcuposaHa macca 5,1a);
— MaTepuan npobbl pacTBOPAT;

— nocfle pacTBOPeHMA ocTaTKuU cylwaT 1 B3BelnBa T. Macca cocTasnseT 2,5T.

3aTem ocTaTKu Npokanusalw T A0 30/1bl U OCTaTouyHas macca cocTasnseT 0,4T.

PacuyeTbl (no ypaBHeHuto A. 1) faloT pe3ynbTaT:

1205-0.4 15 '

CofepxaHue KOMNOHEHT 0B He 61MOMacChl Ha 6e3BO/HOE COCTOsAHME BEWECTBA MOXET 6blTh paccunTa-
HO NO ypaBHeHUuto A.2:

x"B =100-43.8-15 =412.

A.7 MeTop onpefeneHuns coaepxaHua aHeprum Bo hpakymax 6nomacchbl U Ho GUomMacchl
A.7.1 O6wmre NONOXeEHUSA

B 3TOM METOAE ONUCAHO ONnpejesieHne 3HEPreTUYECKO LLEHHOCTU ONpeaeneHHbIX hpakLnii GuomMacchl U He 61o-
maccbl. HepreTuyeckas LEHHOCTb MOXET GbITb BblpaXxeHa B BUAE TeNI0TBOPHO CNoco6HOCTU. OnpesenexHne cogepxa-
HUA BGuoMacchl B TBEPAOM TONUBE M3 GbITOBLIX OTXOL0B OCHOBLIBAETCS HA METOAE CENEKTUBHOMO PACTBOPEHUS.
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A.7.2 MpoBeaeHne onpeaeneHns cogepxaHnsa 6nomaccsl

OnpefeneHne cogepxaHna 6Guomaccbl OTHOCUTENbHO 3HEPreTUYeCcKol LleHHOCTN COCTOMT U3 AByX cnocobos. Mep-
BbIM CNOCOGOM ONpefensieTcs aHepreTmyeckas LEHHOCTb GMoMacchl U ppakuyumii Apyrux anemeHToB {He Guomacchl). BTo-
poli cnocob cnyxuT Ans pacyeta cogepxaHusi 6Guomaccbl OTHOCUTENIbLHO 3HEpreTUYeckoi LeHHocTu. Ha pucyHke A.2
N306paXKeH NPUHLMM, N0 KOTOPOMY ONpefensieTcs aHepreTnyeckas LEeHHOCTb OTAE/bHbIX (DpakLii.

PucyHok A-2 - OnpegenieHne cofepXxaHus aHeprum cpakuyuii 6ruomacchl n He Guomaccsl

B 3aBMCMMOCTY OT NPUMEHEHNS NOJyYEHHbIX Pe3yNbTaToB cofepXaHne 6Momacchl MOXeT 6biTb paccunTaHo B %
VN KaK 409 TeNIOTBOPHOW CNOCOBHOCTU, 3TO ONpeAensAoT nepes NpMMeHeHMeM HacTOsLWero NpuaoXxeHns. Bece gaH-
Hble N0 Tenj0Te CropaHus a nocneAytoLiell YacTu HaCTOALEero NPUIOXEHUS [alOTCA B COOTBETCTBUM C MPUHATLIM pe-
LeHneM.

TennoTBopHasa CNOCOGHOCTL U cofepXaHune 30/1bl ONpefensanTcs kak B npobe, Tak 1y obpasua nocne o6paboTkv B
cooTeeTCcTBMM co cTaHAapTom EN 15400 nnn TOCT P 54224. MNpy noMOoLM 3TUX faHHbIX BbICYMTLIBAETCA 3HEpreTnyeckas
LEHHOCTb OTAEe/bHbIX (hpaKLmii.

[ns npeo6pa3oBaHNsA NONYYEHHbIX HA Cyx0e COCTOsIHNE BellecTBa AaHHbliX B paboyee cocToAHME Uan 6e3BogHoe
1 6e330/1bHOEe COCTOSIHME MOTYT NPUMEHATbLCA ypaBHeHua no MOCT P 55113.

[nsa onpefeneHns Ten0TBOPHON CNOCOOGHOCTN OTAE/NbHbIX (hpakLMil TPUMEHAIOTCA creaylolme atanbl:

a) npo6a ot6upaeTcs B cooTBeTcTBUM ¢ TOCT P 54227, 54228 n 54229. a nogrotaBimBaeTcs B COOTBETCTBUM C
FOCT P 54228 nnun 54229;

b) TennoTBOpHas CNOCOGHOCTbL U cofepxaHue 30/bl B 06pasLie onpegenaoTcs B cooTseTcTBun ¢ EN 15400;

C) cofiepxaHue 3/1IeMeHTOB He 61omacchl onpefenseTcs B COOTBETCTBUN C NyHKTOM A.6;

d) BbIGUPAOT HOBYK KOHTPO/IbHYO NPOGY ¥ AelCTBYIOT B COOTBETCTBUM C waramu c¢) - T) nyHkTa A.6.2. Cnepyet
06paTNTb BHUMaHME Ha TO. YTO Npu NPOBEAEHUN CeNTeKTUBHOIO PacTBOPEHMNSA COXPaHAeTCs 4OCTaTouYHOe A1 NPpoBeAeHns
cnepytoLiero aTana kKoaM4ecTBO 0CTaTKOB NPo6bLI. Ecan 5 1 Macchl He 4OCTaTOYHO A4 onpeAeneHuns TenaoTBOPHOW cno-
CO6HOCTM NpoAyKTa, ToO 06bem NPo6bl yBENNUYNBAIOT NPONOPLMOHABHO.

e) onpeAensoT coAepxXaHue 30/bl U TENIOTBOPHOW cnoco6HOCTW npobbl. Ecnu nocne npoeegeHus npoueaypsb
CesIeKTMBHOTO pacTBOpPEeHNs ocTaeTcs MeHee 1 r octaTka Npobbl AWM ecnn B ocTaTkax NpUCYTCTBYeT TOHkas chpakuyms,
TO HEO6XO4UMO U3MENbYUTL OCTaTKM BMecCTe C (hunbTPOM ANA onpefeneHus aHepretTuyeckoli LeHHocTu. Mpuyem gons
hunbTpa foMKHa ObITb BblYTEHA U3 pesynbTaTta.

A.7.3 PacueT pe3ynbTaToB

TennoTBOpHas CNOCOBGHOCTb KOHKPETHbIX hpakymii He Gromacchl 1 Bceli Npobbl Ha 6e3BofgHOe 1 6e330/1bHOe CO-
CTOSIHME BeLLEeCTBa paccymTbiBAETCA Ha OCHOBE MPUMEHeHUs JaHHbIX, CoAepXalluxca B warax b) - B) nyHkta A.7.2, no
copmynam A.5 n A.6:
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Qtc.iiua <A5
S 4w -/100 = )

TennoTsopHas CNOCOGHOCTL (pakLMmM GoMacchl paccuUnTbiBaeTca Ha 6e330/1bHOe COCTOSHME BellecTsa no ypas-
HeHuto (A6) MNMpUMeEHATCA AaHHble, NOlyYeHHble B ypaBHeHUn (A.5):

= (A.6)
1~XM LM\ y100- AsRF{d) /100
Mpumep
B BbICyLLEHHOI Npo6e TBepAoro Tonamea U3 6b6ITOBLIX 0TX0A0B OblM yCTaHOBAEHbI CleAytoll e nokasaTenu:
QsRF=m MIx / kr (d): maccoBas Aons 30/bl Mentfom cenekTUBHOro pacTBOPEHUs 6blN0 yCTaHOoB-

NEeHOo. YTOo gons ocTaTka cocTasuna X1BJ1"=40%, maccoBas fonsa 3onbl ANg=10% un qf/B=25 t/Ox / kr(6). OTciooga

nonyvaem:
18-(40/100)25/1(10-100) 13.25 M/ daf
HayHbl) 1-40/100 - 8/100 25 M/ kr (daf).

MeTog fns onpefeneHns MaccoBoi f,onn Guomacchl. %, OTHOCMTEIbHO TEN/IOTBOPHOI CMNOCOGHOCTW COCTOMUT U3 4
3Tanos:

a) onpefenieHne MaccoBOi Aonn 6uomMacchl. Xa. 1 He 6uomacchl, XNB. B COOTBETCTBMM C NMYHKTOM A.6.3:

b) onpepeneHne TENJ0TBOPHOW CNOCOGHOCTU Pa3INYHbIX hPakLMii B COOTBETCTBUM C MYHKTOM A.7;

C) onpejaeneHue mMaccoBoli 401 Gromacchl B NpoLeHTax OTHOCMTE/IbHO TENJIOTBOPHOI CNOCOGHOCTMY;

d) BbluMCNeHWe [0MM TENNOTBOPHOW CNOCOGHOCTHN BoMacchl U He 6uomacchl B 06LLeil TeNOTBOPHOW CNOCO6BHO-
CTn Bceli Npobbl Npu npuMeHeHnn gopmyn (A.7) n (A.8):

¥%a| = XB(lB : (A.7)
Qsrf
*AB= 100-x £ *. (A.8)

A.8 OnpepeneHne o6l ero cogepxaHusa yrnepoga ppakunii 6uomaccsl U He 6UoMacchl MeTO40M
CeNieKTUBHOTO pacTBopeHus

A.8.1 BBogoHue

Hwxe onucaHa npouegypa onpefeneHus cogepxaHus 6uomaccol. % oT obuiero cogepxanus yrnepoga (TC), me-
TOZOM CENeKTUBHOrO pacTBOPEHUs TBEPAOro TonmBa 13 6bITOBLIX 0TX0A40B. Obliee cogepxaHne yrnepoa onpegensor
[0 1 nocne npoueaypbl CENIEeKTUBHOTO pacTBOPeHUs. MakcMmanbHOe OTHOCUTe/IbHOe OTK/IOHEHWe cofepxaHus 6uomac-
Cbl OTHOCWUTENIbHO 06LLEero cogepxanus yrnepoga coctasnset 0.4 % Ans Kaxpaoii maccoBoi fonu dpakyun 300l 1 %.
Mo3aToMy NpPoOBOAUTCSH KOPPEKTUPOBKA OTHOCUTE/NIbHO COAEepXalyuxcs B 30/1e kapboHATOB, ec/n mMaccoBasi 0151 30/bl
(onpefeneHHas nNo aToMy NPUIOXEHWUIO) B NCXOAHOM 06pasLe Ha Cyxoe COCTOsSIHME BellecTBa coctasnseT 6onee 10 %.
Ha pucyHke A.3 n3o6paxeH nowuarosblii NpoLecc onpegeneHns cogepxaHna 6uomMaccbl METOA0M CENEeKTUBHOMO pacTBo-
peHus. % oT obLiero cogepxanus yrnepoga.
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PucyHok A.3 — MeTog, CeNleKTUBHOTO pacTBOPEHUs ANst ONpejenieHnst cofepxanns 6rnomaccsl B % oT o6Lyero
cofepxaHus yrnepoga

A.8.2 MNpoBeaeHne onpeaeneHns cogepxaHns 6nomaccsl

Mpwn onpegenexnnn cogepxaHns Grnomacchl METOO0M CeNeKTUBHOIO pacTBOPeHus. % OT 06LLero cogepxaHus yrne-
poja. NPUMEHSIITCA cnegytoLme Lwaru:

a) oTompatoT 4 npobbl: A. B. C 1 O. Mpobbl A 1 B fomkHbI BecuTb He MeHee 5 1. Mpo6bl C 1 D A0/MKHbI COOTBETCTBO-
BaTb TpeboBaHusm NOCT P 54234. Maccy Bcex Nnpo6 3anucbiBaloT;

b) ans npo6 A n B B cooTBeTCTBMM C NyHKTOM A.6.1 onpegensoT 30n1bHOCTb (ASRF) u ocTatouHytl dpakyuio

(xresriue)- 3011Y coXpaHsioT;

C) ecnn 30/1bHOCTb 60blwe 10 %. To NpUMeHAIoT war d, B NpOTMBHOM C/lyyae - cpasy Lar €;

d) o6Lee comepxaHue yrneposa B 30/1bHOI thpakumm onpesensietcs B cootBeTcTBUMU ¢ FOCT P 54234 no 30/1bHOMY
ocTaTky (war b). 3Tn nokasatenu o6o3HavaTca kak Casfl B 3aBUCUMOCTM OT pe3y/ibTaToB NPOBEAEHHbIX UCTbITaHW Ha
obuiee cofepxaHue yrnepoga npUMeHsoTca 66nbline cobeMbl NPO6 MU UCNbITAHUA NOBTOPAKTCA:

e) oblee cogepxaHune yrnepoga B npobe. C. onpegenserca B cootBeTcTBun ¢ FOCT P 54234, 3Tn nokasatenun
0603HavalTCa Kak obliee coaepxaHue yrnepoga Bceit npobsl. Cu,;

f) oT6upaloT MMHMManbHbIN 06Bbem nNpobbl D B cooTBeTcTBMM ¢ TOCT P 5423*1. nogeneHHbIli Ha Xresjdue;

g) npo6a D o6pabarbiBaeTcss B COOTBETCTBUM C Liaramu ¢ - e nyHkta A.8.2;

h) octatku npo6bl D akkypaTHO yaansioT ¢ chuabTpa, obliee coAepxaHune yrnepoja B ocTatkax onpefensiercs B co-
otBeTcTBUU ¢ TOCT P 54234. O6Lee cogepxaHue yrnepoga ocTaTkoB paBHSIETCA 06LeMY CofepXaHuio yrnepoaa B KOM-
noHeHTax ppakuum He 6uomacchl. 3T faHHble obo3HavaTcs kak Cresdue B 3aBUCMMOCTM OT pe3ynbTaToB NMPOBEAEHHbIX
ucnblTaHuii Ha obliee cofepxaHve yrnepoga npumMmeHstoTcst 60nbluve 06beMbl NPO6 UK UCNbITAHKUA NOBTOPSIHOTCS.

A.8.3 PacueT pe3ynbtaTtoB

Ecnu maccoBas fons 30/bl cocTaBnsiet 6onee 10 %, To pacueT cofepxaHus Guomacchl, B % OT 06LLEro cogepxa-
HUS yrepoaa, NPoOM3BOAUTCS MO ypaBHeHMio (A.8).

12
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Ecnun maccosas f0n1a 30/bl cocTaBnseT MeHee 10 %. To ANA pacyeTa cofepxaHua 6uomaccsl, B % oT 06Lwero co-
fJepxaHus yrnepoga, npou3BoguTca no ypasHeHuio (A.9)

~“SRrCa-h + *residoe”'res.aLV

XgC =100 - (A8)

Cua

MpumeuyaHune - lMNpu pacyetax UCXOAST U3 TOrO, YTO BO hpaKLMM GMOMacChl He COAEPXUTCS HEOPraHNYecKoro
yrnepoga. MpegnonaraeTcs Takke, YTO NPU UCMOMb30BAHNN METOAA CEeMIeKTUBHOIO PACTBOPEHUsSI HE OCTAeTCs HEOpraHu-
4eckoro yrnepoga;

L,7C _ <nn | xresidueCresxSue |

0T — Ly J— J- 919>

B 3aBMCMMOCTU OT KayecTBa 30/1bl ¥ NPUCYTCTBYIOLWMUX B Heli kap6oHATOB MOXeT BO3HUKHYTb OTKNOHeHue A0 0.4 %
Ha 1 % cofepXxaHus 30/bl.

13
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Mpunoxexvne B
(o6s13aTenbHOE)

OnpefeneHne cogepxaHusa 6uomacchbl METOLOM PYUYHON COPTUPOBKM

B.1 BesepgeHue

B npouecce py4yHoii COpTUPOBKM NPo6bl TBEPAOrO TOMIMBA U3 GbITOBLIX OTXOA0B pa3AensioT Ha (hpakumn: NaacTuk,
6ymara/kapToH. ePEeBO, OBOLLM, (PPYKTHI 1 CEMIbCKOX03SNCTBEHHbLIE OTXOAbI, MHEPTHbIE MaTepuaribl.

B.2 KpaTkoe onucaHue

MeTog, pyyHoii COPTUPOBKM A5 ONPeAesieHNsi COAepXKaHus 6GMoMacchl Nnpeanosiaraet pasae/ieHne KOMINOHEHTOB Ha
thpakumy ¢ 60bLINM cofepxaHneM Guomacchl U He GoMacchl. YMeHbLUEHWE OLINGKN NpY PyYHO COPTUPOBKE AOCTUra-
eTcs NpYMEeHeHeM MEeToZa CE/IEKTUBHOIO pacTBOpPeHus. STa npouesypa He pacnpocTpaHseTcs Ha TBepAoe TOMIuBo 13
6bITOBbIX OTXOA0B C PasMEPOM YacTul, MeHee 10 MM W Ha TONUBO B BUAE FPaHy/.

B.3 CokpaweHuns

B npnnoxeHnn ncnosnb3yoTca cnegyouime cokpaleHns:

xQ - cofepxaHne 6MomMacchl Ha Cyxoe COCTOsHMe BellecTBa. % macc.;

xBNB - cogepxaHue 6riomacchl B OTCOPTMPOBAHHON hpakuum He BruoMacchl Ha cyxoe 1 6e330/1bHOe COCTOsIHNE
BelecTBa. % macc.;

X® - cofepXaHne KOMMOHeHTa 6uomacchl i B nepecyeTe Ha Cyxoe COCTOsiHMe BellecTBa. % macc.;

xiret  _ cogepxaHue KOMMOHeHTa 6uomacchl i B nepecyete Ha 6€330/1bHOE COCTOSIHME BelecTBa. % macc.:

XNB _ cofepxaHvie KOMMOHeHTa 6uomacchl i BO hpakumm He 6Momacchl B nepecyete Ha Cyxoe COCTOsSiHWE
BeuecTtsa. % macc.;

X« bl ~ cofepXaHne UHePTHbIX MaTepunasioB Ha Cyxoe COCTOsAHMe BellecTBa. % macc.:

x,,A8 - cogepxaHue UHEPTHbIX MaTepnanos BO hpakuum 6moMacchl Ha Cyxoe COCTOsIHWe BelecTBa. % macc.:

xnWtND - cogep)aHue UHepPTHbIX MaTepunanos Bo hpakunm He Gruomacchl Ha cyxoe 6e330/1bHOe COCTOsHME Belle-
cTBa. % macc.:

Xt<8 - cogepXxaHue He 6uomacchl Ha cyxoe cocTosiHue BelecTBa. % macc.;
XblaB ~ cogepxaHue He 6uomacchl BO CbpaKLWIVI 6uomacch! Ha cyxoe cocTosiHuWe BelecTBa. % macc.;
xBmert _ cogepxaHue 6uomacchl B VIHepTHOVI q)paKLWIVI Ha cyxoe COoCcTosiHMe BellecTsa. % macc.:

xMBnert - cofepxaHue He 6roMacchl B MIHEPTHOW dpakLMmu Ha Cyxoe COCTOsIHME BellecTBa. % macc.:
xtiertinert “ cogepxaHve MHEPTHbIX MaTepranoB B UHEPTHON hpakuumn. % macc.;

eB - TOYHOCTb COPTMPOBKM hpakumm Guomacchl Ha cyxoe 6€330/1bHOE COCTOSIHME BelecTBa. % macc.;
enb “ TOYHOCTb COPTUPOBKM (hpakuun He Bruomacchl Ha cyxoe 6e330/1bHOe COCTOsIHME BelyecTBa. % macc.;
EBnen  _ TOYHOCTb COPTUPOBKM COAEpXaHus Guomacchl hpakumm NHEPTHbIX MaTepnanos. % macc.;

fNB,nen - TOYHOCTb COPTUPOBKM cofepxaHusa He 6uomacchl hpakummn NHepPTHbIX MaTepuanos. % macc.
B.4 O6opypoBaHune

[ns ocywiecTBneHns MeTofa py4HoW COPTUPOBKM MPUMEHSIOT criefytoliee 060pyAoBaHue:
- COPTUPOBOYHbIV rpoxoT, 10 MMm;

- BeCbl C TOYHOCTbIO B3BELWVBAHUA J0 1T;

- KOHTeliHepbl ANs pasgeneHuns dpakuuii (14);

- aKcmKaTop.

B.5 Peanusauyua metoga

B.5.1 O6uwue ceegexHuns

MeTopa 3akntovaeTca B Tpex atanax (CM. pucyHok B.1):

a) py4Hasi COpTUpOBKa:

6) pacyeT pe3ynbLTaTos;

B) onpejefieHne TOYHOCTU CopTUpPOoBKK (cM. B.5.4).

TpeTuii aTan TpebyeTcs, €CN HET AOCTATOYHOrO KONIMYeCTBAa AaHHbIX A5 ONpeeneHns TOYHOCTN COPTUPOBKN UK
ecnu faHHbIM 60osiee 04HOro roaa.
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PucyHok B.1 - TMpoueaypa py4Hoil COPTUPOBKY /15t ONpeaesieHnst CogepxaHus Guomaccsl

B.5.2 WNHCTPYKUMA NO BbINOSTHEHNIO COPTUPOBKU

WIHCTPYKLMS NO BbINOSIHEHMIO PYYHOI COPTMPOBKK BK/OYaeT B cebsa cnegytolme artansbl:

a) npoby oT6upatoT B cooTBeTcTBUM ¢ TOCT P 54227 n nogrotasnmsatoT B cooTBeTcTBun ¢ FOCT P 54228. Viccne-
ayemasi npoba fo/kHa 6bITb 60MblUe MUHMMaNbHON Npobbl no FOCT P 54227 ana metoAa py4YHoOi COPTUPOBKM:

6) BCe yacTubl Npobbl 60n1ee 10 MM JO/KHbI 6bITb PACCOPTMPOBAaHBI MO rpynnam, ykasaHHbiM B B.1;

B) BCe (hpakuun BbiCyLIMBAIOT A0 NOCTOAHHO Macchbl npu 105 “C:

BHVMAHWE! HekoTopble Bubl TBEPAOro TONNMBA U3 6bITOBLIX OTXO0B MOTyT CAMOBOCN/IAMEHATLCA NpU
Temnepatype 105 °C.

r) BbICyLIEHHbIe hpakLumn oxnaxaatT B CyWwnibHOM wkady (ecnu npoba 6onee 100 r v HET BO3MOXHOCTU BOCMNO/Tb-
30BaTbCA IKCUKATOPOM, TO ee B3BELUMBAIOT cpasy):

A1) BbICYLWEHHYIO (Dpakunio 4eNsaT Ha 4 4yacTu 1 B3BELIMBAIOT, pe3y/ibTaTbl 3an1CbiBaOT B XypHa,

e) macchl hpakLuii oLeHnBaloT B COOTBETCTBUM C Tabnuueit B.1 no 6uomacce, He 6uomMacce v MHEPTHLIM MaTepua-
naM. Maccy Kaxgon pakuun onpeAenstoT AONOTHUTENbHO.

[na onpefeneHns cogepxaHnsa 6nomacchl Npoby fenAaT No kaTeropusam Ha 6uomaccy, He 6uoMaccy U UHepTHble
martepuanbl. 3Ta knaccudurkaums He TOYHA, B YACTHOCTM M3-3a HaIN4MA KOMMO3MLMOHHLIX MaTepuanos. Teeppoe To-
NAMBO U3 GbITOBbIX OTXOA0B MOXET BK/lOYaTb B CBOW cOCTas, Hanpumep, He TO/bKO BGymary kopo6ok (6uomacca), Ho 1
He6o/bLIOe KO/IMYecTBO nnactuka (He 6uomacca) v antoMnHNA (MHEPTHBIN MaTepuar). Nocne 3Toro cogepxaHue aHeprum
6uomacchl MOXeT 6bITb OnpefesieHo NyTem onpefeneHus cpeHeil TeNN0TBOPHO CNOCOGHOCTU KaXAoi kaTteropuu (6uo-
macca. He 6uomacca, MHepTHbIi MaTepuas) Ha Cyxoe COCTOsIHVe BeljecTBa.

B tabnuue B.1 npeacTtasfieHo pa3jefieHne TBepAoro Tonanea 13 6bIToBbIX OTXOA0B Ha noadpakuyuun. B tabnuue B.2
npuBefeHbl NpUMepbl KOMMNOHEHTOB MoAd pakyuii.

Ta6nnuya B.1 - Knaccugpukaums KOMNOHEHTOB NPW PYYHO COPTUPOBKE MO KAaTeropusim

dpakumnsa XapakTepuctuka Kateropusa
Buonornueckune otxogbl ®pakuuns buomaccsl Buomacca
Bymara/kapToH ®pakyus 6uomacchl Buomacca
[epeso ®pakuuns buomaccol Buomacca
TkaHb ®pakuns buomaccol Buomacca
TekcTunb CwmellaHHasa pakuyus, cogepxalian rnasHbIM o6pasom 6uomaccy 50 % 6uomacca
Koxa/pesnHa CmellaHHas dpakuns, cogepxatias rnasHbiM o6pa3om 6romaccy 80 % 6nomacca
Crekno VHepTHas dpakuus, cogepxatian npumecu 6rnomaccsl MHepTHble maTtepuansbl
KameHb VHepTHada dpakuma, cogepxalias npuMmecu 6uomaccol VIHepTHbIE maTepuasbl
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OkoHuyaHue Tabnuubl B. 1

dpakumnsa
Menoub

MsArkuii nnacTumk
XecTkuii nnacTuk
KoBpbl

YepHble meTanibl
LiBeTHble MeTabl

XapakTepuctuka
Martepunan ¢ pasmepom yactuy meHee 10 mm. ViHepTHasa dpakyus,
cojepxatlian rnaBHbIM 06pa3om npuMecu Guomaccsl
Ppakyma He Guomaccsl
dpakyma He Gruomacchl
CMellaHHas hpakums, cogepxallian rnaBHbIM 06pa3om He 61o-
maccy
VHepTHada pakymsa, cogepxalian npumecu He 6uomaccol
WHepTHasa pakuyma, cogepxatlias npumecu He 6romacchbl

Tab6nuua B.2 - Mpumepbl KOMNOHEHTOB/NoAMPaKLNiA

Buonornyeckne otTxogpl

Bymara/kapToH

[Oepeso

TKaHb

TekcTunsb (35 % 6ruomacchl)

NncTeA, Tpasa
Muwesble oTxoabl
Xne6

Osowm
YnakoBouyHas 6ymara
KapToH

XKypHarbl, rasetbl
Kopo6ku us-nog Hanntkos (80 % 6uomacchl)
OTX0/Abl APEBECUHbI
Oonunkn

CafioBble 0TX0fpl
Moary3Hukm
TkaHb/candeTku

Koxa/pesnHa (80 % 6uomacchl) Koxa

Crekno

KamHun

Menoub
Msin<wuid nnacTuk

XecTkunii nnactuk

KoBpbl

YepHble meTannsl
LiBeTHblE MeTas bl

Pe3nHa
ByTbIfIKN

Ouku

Ockonku

KamHu

OcTaTtku nocygbl

Kateropusa
50 % 6uomacca

He 6uomacca
He 6nomacca
He 6uomacca

NHepTHble maTepuasbl
WNHepTHble MaTepuasbl

Nio6an TkaHb (0CTaTKKM), 3a UCKNIOYEHUEM KOXU u/unu metanna

NMo6oit matepuan ¢ yactuyamm pasmepom meHee 10 Mm

MnacTukoBble nakeTbl

MnactukoBas ynakoska

MnacTtukoBas nocyaa

MonuatuneH, NONUNPONuIeH, NOAMCTUPON
M3T (6yTbinkK)

MBX (rpy6bl)

Monwnacpup

KoBpoBoe nokpbiTne

LinHoBka

YacTuubl, COCTOALMNE NPENMYLLECTBEHHO W3 CTaNN UN YEPHbIX METASINOB

MegaHble, LMHKOBbIE, CBUHLOBbIE TPYObI
AnloMUHMEBbIE GaHKN
MpoBoaa (anekTpuyeckme)

MeTannuueckas ynakoska (13-noj nekapcTs Uau KoHeT)

B.5.3 PacueT cogepxaHua 6nomaccsl

[Ons onpefenenus cofepxaHnsi Gruomacchl, % Macc., NpUMeHsIIoT ypaBHeHue (B.1):
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[lna onpepenexuns cogepxaHua He buomaccel, % macc., MPUMEHAIOT ypaBHeHune (B.2):

JiM s > ra+ (i-«a)ii«r
XNnB ( ) 10096 (B.2)
|
[ns onpefenexHns cofepXaHnus MHEPTHbIX MaTepuanos. % Macc., NPUMEHST ypaBHeHue (B.3):
Xinert =100 - Xg - X"q (B.3)

B.5.4 OnpepeneHne TOYHOCTU COPTUPOBKM

CopTnpoBKy TON/AMBa U3 GbITOBLIX OTXO40B NPOBOAAT Ha OCHOBE (haKTMYeCKOro cofepxaHusa BO dpakymsax 6uo-
Maccbl. He GMOMacChl M MHEPTHbLIX MaTepuasioB METOAOM Ce/IeKTUBHOTO pacTBopeHus. [ina onpefeneHns TOYHOCTU CO-
PTUPOBKN JO/MKHbI BbITb NOMYYEHbl JaHHble Kak MUHUMYM OT Tpex npo6, oTobpaHHbIX OT mapTuu TBEpPAOro Tonavea u3
6bITOBbIX OTXOA0B.

ToyHOCTb cOpTUpPOBKM cocTaBnseT 100 % MuHyc maccoBasi AoNns He 6uomacchl (B %) BO dpakuuu 6uomaccsl,
onpefeneHHas MeToA0M Ce/leKTUBHOTO pacTBOPEHMS.

TOYHOCTb COPTUPOBKM BrOMacchl onpeAenseTcsa B COOTBETCTBUU C ypaBHeHnem (B.4):

1100 - X\VO ~ 11QQ B.4)
i 00-x** |

To4YHOCTb COPTUPOBKU NO He 6uomacce (eNB) coctasnsiet 100 % MuHyc maccoBast fons He 6uomacchl (B %) BO
hpakyun 6uomaccel, onpegeneHHas MeTo0M Ce/leKTUBHOro pacTBOpeHns. TOUHOCTb COPTUPOBKM He Buomacchl onpefe-
nsieTcs B COOTBETCTBUM C ypaBHeHneM (B.5):

jioo-,y-,&U
e 1100 Y (B.5)
i i00-xSEL |
TOYHOCTb COPTUPOBKM MO MHEPTHbIM MaTepuanam (eBriert) onpeagensoT Ha OCHOBaHUWN COAepXaHus 6uomacchl 1
MHEPTHbIX MaTepranoB B MHEPTHOW (hpakLum, NONYUYEHHbIX C MOMOLLbIO MeTofa Ce/IeKTUBHOIO PacTBOPEHNS.
TOYHOCTb COPTMPOBKK BroMacchl hpakuny MHEPTHbIX MaTepuasioB onpeaenseTcs B COOTBETCTBUU C ypaBHEHNEM
(B-6):
virwl |
Mnoo . (B.6)

¥<<erf | ! !
mert |

TOYHOCTb COPTUPOBKM He Bruomacchl hpakLun NHEPTHbIX MaTepuasnos onpeaenseTcs B COOTBETCTBUN C ypaBHEHW-
em (B.7):

58 (8.7)

17



FOCT P 55119—2012

Mpunoxexne C
(o6s13aTenbHOE)

OnpefeneHHoO cogepxaHua 6mMomacchbl MeTOA0OM, OCHOBaHHbIM Ha cogepxaHuun 14C

C.1 BBegeHue

[ns onpefenenus cogepxaHua yrnepoga B 6uomacce MeTofoM, OCHOBaHHbIM Ha cogepxaHumn ,4C. He TpebyeTcs
noAroToeka Npo6 ANA XMMUYECKOro aHanmsa. B npunoxeHun onucaHbl TP PasHOBUAHOCTY ONpeAenieHns cofepxaHus
yrnepoga metofom 14C. Takoli MOAy NbHbIA NOAXOA NO3BOMAET MOATOTOB/NEHHLIM UCAbITATe/IbHBIM 1abopaTtopmam npose-
CTV NOATOTOBKY NPO6 v onpegeneHve cogepxaHnsa yrnepoga. Mpu ncnonb3oBaHWM 06LLENPUHSATOrO MeTofa onpegeneHus
BeCb yrnepog npobbl nepeBoast B C02.

C.2 KpaTtkoe onucaHue

MeTogpl onpefeneHns cogepxaHusa yrnepoga B 6uomacce, onucaHHble B AAaHHOM MPWUIOXEHWU, OCHOBaHbl Ha
onpegeneHun cogepxanua 14C. KonvyecTso yrnepoga B 6romacce TBepAOro Tonavmea u3 6b6ITOBbIX OTXOA0B NPOMNOPLMO-
HaflbHO coflepxaHunto B Hem 14C.

MonHoe cropaHne TonavMBa NPOUCXOAUT Tak. YTOObI BbINOMHANNCL TPebOBaHNA K NOCNefyOWNM N3MePeHnsIM coaep-
xaHua 14C. 3HaueHune 3TOro nokasaTtesnss MoXeT 6biTb ONpefesieHo NPONopLUOHabHO-CLUUHTUANALMOHHBIM MeTogoM (PSM),
MeToAoM 6eTa-noHusauum (Bl) nam mMeTofoM yckopuTenbHOW macc-cnektpomeTpun (AMS). 3T MeToapbl CHMTalOTCA KBMBA-
NIeHTHbIMU, TaK Kak OHW AaloT UAEeHTNYHbIe pe3y/ibTaTbl B paMKax HacToslero ctaHgapTa. Pe3ynbtatbl NPMBOAAT B NPOLIEHTax
OT coiepxaHus yrnepofa B 6uomacce Ha obliee cofepxarue yrnepoga. [1ona 6momacchl BbIYACNSETCA Ha OCHOBE MaccChl 1
3HEproeMKOoCTH, UCXOAA N3 COAepXaHua yrnepoga B 6uomacce v aHeprumn 6uomacchl, cogepxatieiica B npobe.

C.3 CokpalweHns

B npnnoxeHun NpUMEHSIOTCA Cneaytolme CUMBO/IbI U COKpaLLLEeHUs:

C - CUMBOJ 3/1eMeHTa yrnepoja,

J4C - M30Ton yrnepoja ¢ atoMHoli maccoli 14;

AMS - yckopuTenbHas macc-cneTpoMeTpus;

P - 6eTa-yacTuua, 3/1eKTPOH, NCNycKaeMblii Npu paanoakTUBHOM pacnaje;
Bl - 6eTa-noHun3aums;

Bqg - bekkepenb. pacnajos B Cek;

d - Cyx0e COCTOsiHMe BellecTBa:

DPM - pacnapgoB B MUWH;

CPM - MMNynbCOB B MUH;

CcV - KoadhpuLMeHT BapuaLlnu;

GM - cueTuuk lelirepa-Mionnepa:

LLD - (HwWHWIA) npegen o6HapyXeHus;

r - macca. % macc.;

M - obLlee cogepxaHue Bnaru. % macc.;

MOP - 3-MeTOoKCUNponuiamuH;

LSC - XUAKUIA CUMHTUNNSALMUOHHBIA CHETUUK;

REF - onopHoe 3HavyeHue 100 %-ro 6uoreHHoro yrnepoga:
PSM - nponopunoHanbHblil CUMHTUANALMOHHBIA npouecc;
prnC - maccoBas [j0/11 COBPEMEHHOIO Yrniepoaa,;

X - gonsa. %;

RSD - oTHOCUTe/ibHOEe CTaHAapTHOEe OTK/IOHEHWUE;

SRF - TBephoe TONANBO U3 GbITOBbIX OTXOA0B;

TC - oblee cogepxaHue yrnepoaa.

C.4 PeareHTbl n maTtepuansl

- Kapbamar;

- CUMHTUNNSAUNOHHBIA KOKTEWRNb (CMeCb peareHToB A/18 CLUUHTWIIALMOHHOTO CYeTumnka);

- CTeKNsiHHasA GyTbinka (CTaHAapTHbIA CTEKNAHHbIN (hNakoH C NAacTUKOBLIM BUHTOM, YCTONUYMBLIN K 4 MONb/n pac-
TBOpPY NaOH):

- XnAKuii abcop6eHT, npeacTaBnsowmnii co6oit 4 monb/n pactsop NaOH.

Ana nonyyeHus kapboHaTa NPUMEHSIIOT XUAKOCTb AN abcopbunmn, nonyvyeHHyo u3 rpaHyn NaOH, xpaHuBLwux-
cA B repmMeTnyHOli emkocTu. IpaHynbl NaOH pacTBopstoT B He6o/bLIOM KonnyecTBe BoAbl (Tenso, Bblgensiolieecs B
npouecce pacTBOpPeHUsl, NPUBOAUT K MHMULMaLMM Npouecca pas3noxeHus). Hebonbwoli cnoii ocagka cBMAETEeNbCTBYET
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o npucytcTBun Na2C 03. Mocne cnuBaHusi OTCTOABLLENCS XUAKOCTY € ocaAka nouTn 6eckapboHaTHbI pacTBop pas6asns-
10T f,0 HeobxoAnMoro o6bema. CnefyeT NPUHATL Mepbl NPEAOCTOPOXHOCTU, Tak kKak pacTBopeHne NaOH - ak3oTepmuye-
CKuii npoLiecc, NO3TOMY pacTBOP MOXET KUNeTb Npu pasbaBreHnn.

Ans Toro uTo6bl Kcnonb3oBatk pacTBop NaOH ANS BbICOKOTOYHbIX W3MepeHWi, OH A0/KeH 6biTb MOArOTOBEH
cnepywwmm obpasom:

- 6700 Mn ANCTUNIMPOBAHHOW BOfbI;

- 1120 r rpaHynunposaHHoro NaOH:

- 300 Mn HacblweHHoro pacTBopa BafOH” (+25 1 Ba(OH)2 B 300 ma AUCTUANNPOBAHHOW BOAb);

- pacTBopstoT rpaHynibl NaOH B ANCTUNMPOBaHHOM Bofe (BO3MOXHO UCMO/b30BaHWe MarHUTHOW MeLuasnku):

- cmewwmBatoT pactBopbl NaOH 1 Ba(OH)2 npu Temnepatype 80 'C. PacTBop oxnaxgatoT fo - 8 "C. npekpaiiatoT
nepemMelLMBaHne 1 OCTaBMAT PAcTBOP NPV yKasaHHOl Temnepartype Ha Ho4b. 3aTeM pacTBop ubTPYT. XPSHAT pac-
TBOP B N/IOTHO 3aKPbITO €MKOCTK.

C.5 Mpouyecc npespaleHns yrnepoga B npobe gna onpegenerHnsa cogepxanunsa 14C.
C.5.1 O6wune ceefeHuns

CyuectByeT Tpu cnocoba npeobpaszosaHus Npo6bl B hOpPMy, AOCTYMHYIO 4018 ONpeAeneHns yrnepoga metogom 14C:

1) CcXuraHve B kariopumeTpuyeckoii 6omobe:
2) cXKuraHvwe B MyqesnibHol neuu;
3) cXKuraHvwe Ha maclwTabupoBaHHON NabopaTopHOll yCTaHOBKe.

Bbigensowuniics B pesynbtate CKUraHus yrjiekuc/blii ra3 noriowaeTcs pacTBoOpoM, COOTBETCTBYIOLUM NpoLeccy
ropeHusi n BbIGpaHHOMY MeToay onpegenennst 14C. Mpu ucnonb3oBaHum PSM-meToa 06HapyXeHNsi BO3MOXHO NpUMeHe-
HUe ABYX Moriowanunx pactsopos. O4HAKO, C/IM XUMUYECKU NN ONTUYECKNIi 3 (EKT raweHns npesckasyem (Bbico-
koe copepxaHue NOx. o6pa3oBaHue kpacawux BewiecTs). C02 cnegyeT cobupaTb Npy nomolyu pacteopa NaOH.

C.5.2 CxuraHne npo6bl B KanopumeTpuyeckoin 6ombe
C.5.2.1 Ocyu,ecTBNeHne cxXuraHmsa

CxuraHna npobbl B LEensx onpefeneHns coAepXxaHnsa aHepruv BbiNOMHAWT B cooTBeTcTBUMM ¢ EN 15400. MNocne
NOJTHOTO CXUTaHWA B kKanopruMmeTpuyeckoil 6ombe ras cobupatoT B sueliky (C.5.2.2). Mocne npouecca PSM yrnekucnblii ras
NponycKawT Yepes oxaxAatLLyo cMecb kap6amaTa U COOTBETCTBYIOLLEA CLUUHTUNNMALMOHHON XuakocTu. MNMocne onpege-
neHua cogepxaHusa 14C metogamv AMS nnu Bl yrnekncnblii ras cobupaioT 4 monbl'n pacteopom NaOH. Kpome Toro, npu
npumeHeHun Metofa AMS CTEKNSHHbIM LUNpULEM 0T6MpatoT okono 2 Mn C 02 un3 ra3oBoii kamepsl U HanpasnsiloT BAMS-
cuctemy. Mockonbky 06beM rasa ymeHbluaeTcsi u fasneHne B 6ombe BbipaBHMBaeTCA C aTMOCtepHbIM, B Heil octaeTcs
HEeKOTOpoe KONIMYeCcTBO rasa, Noc/ie ero Bbinycka (Mpy ocTaTtoyHoM AassieHun 2.5 MlMa 4 %-ro ra3a nocnie cxuraHns ocra-
eTcsA B 6oMbe nocne BbipaBHUBAHUS AaBNEHUS C aTMOCEPHbIM).

[ns npeogonenuns gaHHoro adpdpekTa:

a) BbINOHAT KaIMO6POBKY M aHaM3 € y4eTOM 3TOro OCTATOYHOrO AaB/ieHNSA U BBOASAT NONPaBOYHbIA KO3(hULNEHT.

6) MCNOMb3YIOT BakyyMHbI HACOC /151 W3B/IEYEHUsI OCTaBLLErocs rasa;

B) 60Mby NpoayBaloT aproHom uam asoTom (6e3 C02) n nornowatoT C02 M3 NpoAyBOYHOrO rasa.

C.5.2.2 A6bcopbuma rasos npobbl

EmKOCTb C ra3oobpasHoii Npo6oii CoeANHAIOT C He60NbLUIMM HAcoCOM, ra3 nepekaynBalT N0 COeANHUTENbHON Nn-
HWM B 20-MUNAUNNTPOBbLIV CTEKNAHHBIA hnakoH, 3anonHeHHbI cMecbio 10 M NOrNOTUTENbHON XuakocTn (kap6amart) n
10 M CUMHTUANALMOHHOTO KOKTEWNA: h1akoH Haxo4uTca B NefsHoi 6aHe AN1A NOrIOWEeHNa Tenaa aK3oTepM1Myeckoii pe-
akuumm obpasoBaHus kap6amaTa. CKopocTb paboTbl Hacoca fo/MKHa 6bITb 0T 50 40 60 MA/MUH. To ecTb BbiBeAeHMe rasa u3
eMKOCTU 3aHumaeT oT 2 g0 3 u. Mocne cb6opa NPobbl HAUMHAIOT CLUUHTUISILMOHHBIA NOACYET, YUNTbIBAA Takke X0/0CTble
npo6bl ANA MUHUMKU3ALMN BAUAHUSE HA pe3ynbTaT hoHa.

N3mepeHus cnegyeT NnpoBoAUTb Kak MOXHO 6bicTpee nocne c6opa npobbl (He no3gHee 1 Hefenw). Ecan npuxoguT-
CSl XpaHUTb MOrnoLWeHHyto npoby 6ones 1 Hegenun, To CO02 cnepyeT cobupatb 4 monb/n pactsopom NaOH.

C.5.3 CxuraHne npo6bl B Tpyb6yaToin neun

Vcnonb3oBaHve Tpy6uaToli neun BO3MOXHO TOJIbKO A4S MOMHOMO CXUraHus Npobbl. Ana onpefeneHns cofepxaHns
,AC meTogom PSM anokcug yrnepoga Ao/MHKeH O6biTb COGpaH 0XNaxAeHHo cMecbio pacTBopa kapbamara (Carboscrb) v noa-
XOAALLEN CUMHTUNNALMOHHON XnakocTn unu 4 M pactsopa NaOH. [ins onpegenexus cogepxanua 14C metogom ASM nnm Bl
Aviokeng yrnepoga fo/keH 6biTb CO6paH C MOMOLLbIO MOAXOASALLEro UMMUHAKepPa. 3anosiHeHHoro 4 M pactBopom NaOH.

AnbTepHaTBHO C02 MOXeT ObITb Y/I0B/IEH C MOMOLLbIO KPUOTEHHOrO nornowatliero dunbTpa. B atom cnyyas
KPVOTeHHbIV nornowarnwmnin hnnbTp AO/HKEH COCTOATb U3 BOAAHOIO yNoBUTENA (Cyxoi nej B aTaHOMe UAM aueToHe), a
3aTeM OxJ1aXAeHHO nosyLlkn. CnegyeT cobntofaTb OCTOPOXHOCTb, YTOGLI NpefoTBPaTUTL 06pa3oBaHNe XUAKOTO KNCIo-
poaa. KoTopblii MOXeT 06pa3oBaTbCsi MPU HarpeBaHUy NOBYLIKM A0 TemnepaTypbl HEMHOTO Bbille TeMNepaTypbl KUNeHus
Kmcnopoga, UCnonb3ys XUAKNIA aproH UK BbINOMHAS pa3fesnieHne npu NOHMKEHHOM AaBNeHUN.
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C.5.4 CxuraHume npo6bl Ha MacwTabupoBaHHOI NabopaToOpHON ycTaHOBKe

Nab6opaTopus AoMKHA UMeTb KBaNN(ULMPOBaHHbI NepcoHasn, cnoco6Hblli CXeyb TBepAoe TONANBO U3 HbITOBbIX
0TXO,0B Ha MOCTOSIHHOI CKOPOCTM C NO/HbIM MNpeBpalieHnemM yrnepoga B C02. lna onpegeneHus cogepxaHus ,4C
meToAoM PSM yrnekucnblii ras cobuparoT B eMKOCTb, MPOMbITYI0O OX@XAEHHON cMecblo kapb6amaTta u nogxopsiiei
CUMHTUNNALNOHHON XnakocTn unu pactsopom NaOH (4 monb/n). ins onpeaeneHuns cogepxanusa 14C metogom AMS
nnu Bl ncnonb3yoT NPOMbIBHYIO CKAAHKY ANnA cbopa yrnekucnoro rasa, 3anosiHeHHyo 4 monb/n pactsopom NaOH. B
pesynbTaTe nornouweHuss C02 3HaUYMTENbHO CHMXaeTcsi o6beM rasa. Takum o6pa3oM, rasoBblii HACOC AOSIKEH ObITb
rasoHenpoHNLaeMbIM.

AnbTepHaTnBHO C02 MOXeT GblTb COGPaH B KPUOTEHHOI NOBYLUKE. B 3TOM cnyvyae KpUOreHHyl NOoBYLLKY ycTa-
HaBNMBalOT Mocne u3 BOASHOro 3aTsopa (Cyxoi nef B aTaHone wau auetoHe). OyeHb BaXHO u3bexaTb ob6pasoBaHusA
XWAKOTro KMCNopoAa, 4151 Yero I0BYLLKY HarpesaloT YyTb Bbille TemnepaTypbl KUMEHUS KNCA0poaa € NOMOLLbIO XUAKOTo
aproHa vnu ocaxgeHue NpoBOAUTCA NPU MOHWKEHHOM AaBneHun. Mpu npumeHennn AMS metoga C 02 moxeT 6bITb CO-
6paH okcugom mean (CuO) npy roMOreHN3MpoBaHHOM TBEPAOM TOMMBE M3 GbITOBLIX OTXOA0B B N/JIOTHO 3aKpbITOl Ba-
KyyMUpPOBaHHOI Kepamuyeckoin Tpybke nnv Tpybke M3 BbICOKOKpEMHE3eMUCTOro ctekna. Nepea nponyckaHnem yepes
Tpy6ky C02 B Hee MoxeT 6biTb BBeAeH BoAsiHONW nap (Ao 3 Ma) ANs yAaneHns coefuHeHunin cepbl. Tpybky HarpesatoT
[0 +900 “C B TeyeHne 3 -5 4. C02 cobupatoT, pa3bme Tpy6Ky 4pO6UNKOIA, NPUCOEANHEHHOW K CTEKNSHHOWN BakyyMupo-
BaHHOI NMHUKM c6opa.

C.6 NamepeHusn

M3mepenune copepxaHns 14C f0/KHbI OblTb BbIMO/IHEHLI METOAAMMW, ONMUCAHHBIMU B HacTosWweM cTaHaapTe. Ecnn
npo6bl HanpaBnAlT B CleLnannsnposaHHbie nabopaTopumn, TO YCI0BUA UX XPaHEHUA A0/KHbI 06ecneynsaTtb repmeTuny-
HOCTb. 4TO6bl C 02 BO3ayXxa He nonas B MOINOTUTENbHBIM PacTBOp, a Takke He BblAensncs M3 pactsopa. [1a npoBepku
repmMeTUYHOCTN NPOBOASAT XO/IOCTOW OMbIT.

[na kanmbpoBKM NPUMEHAIOT CTaHAAPTHbLIA 06paseLl, yris, cooTBeTcTByOWMi 0 % cofepxaHus 6omacchl. CTaH-
AapTHbIl obpasel, LWaBeneBoli KNCN0Tbl COOTBETCTBYET cofepxaHuio 6uomacchl 100 %. CmelunBaHme 3Toro ctaHAapTHO-
ro obpasua ¢ uckonaembiM TOMIMBOM MOXET 06/1erunTb CXUraHue, Tak Kak LasesieBas Kucaota MMeeT HU3Koe aHepreTu-
yeckoe cofiepxaHue, YTo 3aTpyHAET NMPOoLEecc CXUraHns.

C.7 PacueT pe3ynbTaTtos
C.7.1 MonpaBOYHble KO3 P ULNEHTHI

[lo Ha3zeMHbIX UcnbiTaHWUii BOJOPOAHOI 60M6bLI (Hauanucb npubnnsutenbHo B 1955 rogy 1 3aBepwnnvcb B 1962
rogy) yposeHb ,4C B aTMocdepe 6bi/1 NOCTOAHHBIM C TOYHOCTbIO 10 HECKO/TbKMX MPOLEHTOB B TeYeHne NocneHnX Tbics-
yeneTuii. CnepoBaTenbHo, ob6pasell, CO34aHHbI € TeyeHne 3Toro neproaa, UMeeT YeTKO BbIPaXKEHHY «COBPEMEHHY0»
aKTMBHOCTb W BKNaj MCKONaeMoro yrnepoga MoxeT 6biTb onpegenieH HenocpeAcTBeHHO. OHako BO BPeMs WCMbITaHWii
S1ePHOro OPYXMA YPOBeHb coaepxaHuns B atmocepe 14C nosbicunca fo 200 ptC B 1962 ragy, a kK 2006 rogy cHu3uncsa
[0 107 pTC. AxktueHocTs NPo6bI NO 14C. o6pa3oBaslueiica ¢ 1962 rogy, 6yfeT NOBbILEHHOV N0 CPaBHEHUIO CO CPeAHUM
ypoBHeM 14C 3a Bce Bpemsi HakonneHus. B HacTosiwee Bpemsa 100 %-e 3HavyeHne 6MOreHHoro yrnepoga npuHATO paBHbIM
107 pTC. Vcxogsa m3 3HavyeHns 107 pTC BBOAUTCA KOppeKTUpyowmnii koadduuymeHT 0.93.

[na pacyeTta cogepxaHus yrnepoga B 6uomacce cogepxaHue 14C 100/0,93 ptC unu 13.56/0,93 DPM Ha rpamm
yrnepoga paccmaTpuatoT kak 100 % cogepxaHusa yrnepoga B 6uomacce.

3HayeHue nonpasku - 0.93 gaeTca B COOTBETCTBUM CO 3HAYEHUEM, yKa3aHHbIM BASTM D-6866-5.

[ns JOCTUXEHUS BbICOKON TOYHOCTU U3MepeHuii pTC cnegyeT NpoBeCTU KOPPEKLMI0 M30TOMHOro dipakyMoHnpo-
BaHWSA. ANA Yero A0/KHO BbITb ONpeaesieHo CooTHowWweHne n3oTtonos ,4C/12C n ,3C/12C. Bo Bpems 06paboTkn npobbl Mo-
XeT NPoMCXoauTb Takoe hpakLMoHNPOBaHNe, eC/IN aHa/IM3NPYeTCs TOIbKO YaCTb COXKEHHO Nnpobbl. B 6nomacce Takke
NponCcxXoaT HebosblUNEe N3MEHEHUS COOTHOLLEHUS U30TOMNOB Yyriiepoja, 370 3aBUCUT OT Tuna hoToCUHTE3a MaTepuana,
obpasytowiero 6nomaccy. bonblas yacTb 6uomacchl (Hanpumep, Aepeso) nmeeT 6UOCUHTE3 Tak HasbiBaemoro Tuna C3.
HeKkoTOopble Tponuyeckne pacTeHns (Kykypysa, Tponuueckue tpasbl) - OTOCMHTE3 Tuna C4. [lna TBepgoro tonavea w3
6bITOBbIX OTXOA0B NPUMEHSETCA MaKCMMasbHas NOrpeLHoCTb 3HauYMTenbHo Huxke 1 % kak gns 100 % C4 6uomacchl,
3HauveHne 99 % 6mnomacchl byaeT N3MepATbLCS, eCIM NPOBeAeHa KOPPeKLUMa OTCYTCTBUA n3oTona.

[fonsa copepxaHns 6uomacchbl No Becy 1 J0N5 COAepXaHna 6uomacchl N0 IHEPrUM A0KHbI BblTb paccunTaHbl C
ncnosb3oBaHmem yrnepoga 6nomacchl B TBepAOM TONANBE U3 GbITOBLIX OTXOL0B U COAEpPXaHWUs yriepoda u aHeprun B
fone 6uomaccel. o ymonyaHuio Ana TBEPAOro TonavBa U3 GbITOBLIX OTXOA0B WCMONbL3YIOT CpefHne 3HaueHus (CM. Ta-
6nuuy C.1). B Tabnuue C.1 npuBefeHbl MaTepuasibl, KOTOPble NPUCYTCTBYIOT B YACTO UCMO/b3YEMbIX A1 U3rOTOB/EHUSA
TBEpP/AOro Ton/nsa 13 6b6ITOBLIX OTXOA0B MaTepuanax, Be/IM4NHbI KOpbl B Tabnuue npeAcTaBasioT CMellaHHble JpeBecHble
MaTepuarsnsbl, Takne Kak fpeBecHble OMUKN, BENNUYNHBI APEBECUHbI TBEPAbIX NOPOA NPeACcTaBNAa0T APEeBECHY0 (hpakLuuio
B o6uem. MNpu pacyeTe cpeAHero nokasaTesns No TBepAOMY TONNBY U3 6bITOBbIX OTXOA0B MPUHUMAIOT paBHbIMU hpakLmm
BCcex kaTeropuii. Mpu o6l eM coaep)aHun 6uomMacchl B TBEpAOM TOM/IMBE U3 BbITOBLIX OTXOA0B 0K010 50 % M3MEHEHUs B
pasnuuHbIX O0NAX MaTepuana 6nomacchl TBEPAOro TONNBA U3 6bITOBLIX OTXOA0B He3HaunTeNnbHo. Ecnv n3sectHo npownc-
X0X/eHune 6nomacchl, To MOTyT ObITb UCMNO/b30BaHbl 60/1€€ TOUYHbIE 3HAYEHUS.
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Ta6nuya C.1- MNpumep pacyeta TBEPAOro TONMBa M3 ObITOBbIX OTXO0B

Martepuan Yrnepos. TennoTta cropaHusa. pmC. % DPM. V, Monpneounblit koadpun-
%<d) M Ox/xr <& UneHt
LedekTHblli necomatepuan 50 19 114 15.4 88
KapToH 45 17 11 15.1 90
Makynartypa 47 17 114 114 88
Csexast buomacca 48 18 105 14.3 95
CpegHee no TTBO 47.5 18.4 112 15.2 89

C.7.2 Npumep nsmepeHnini PSM meToaa

B pactBope kap6amara, Yepes KOTOpbIii NPONYyLEH YINEKUCbI ra3. NONYYeHHbIV B pesybTate CKUraHnsa B kanopu-
MeTpuyeckoih 6ombe apeBecuHbl (REF = 114 PMC. TC = 48,8 %). UsMepeHHasi akTUBHOCTb paBHa 7.75 DPM.

B kanopumeTtpuyeckoii 6om6be coxrnm 1.050 r npobbl (cyxas aTMocdepa).

Takum obpas3om, maccoBas [0/8 6MOreHHoro yrnepoga (Ha Cyxoe COCTOsSiHME BellecTBa) cocTaenseT: 7.75>
(13.56*114/100)/1.050*100 = 47.8 % 6GUOreHHOro yrnepoga.

Xx@C =47.8/48.0 =99.6 %.

C.7.3 Npumep u3MepeHUit npum mcnonbsosaHum Bl unu AMS meTtoga

B 1 monb/n pactBope NaOH cobpanu ras. nosyyeHHblli NpyU CXWraHUM TBEPAOro Ton/imBa M3 GbITOBbIX OTXOA0B
(REF = 112 PMC. TC =52.0 %).

M3mepunu cogepxaHue yrnepoga s C02, NornoweHHoM aTuM pacTBOPOM OfHMUM U3 nocnegHux, ¢ 61.7 pwcC.

MaccoBas gons 6uoreHHoro yrnepoga B npo6e: 52.0*61.7/100/(112/100) = 28.6 % 6uoreHHOro yrnepoga.

xBC =28.6/52,0 =55.0%.

C.7.4 Npumep nepecyeTa coaepxaHnss 6MOTeHHOro yrnepoga 6nomaccsl

B npo6e TBEpAOro Ton/vBa U3 GbITOBLIX OTXOA0B C 06l et TennoToli cropaHua 18.1 M/x/kr onpegenunu cogepxa-
Hue 6uoreHHoro yrnepoga pasHoe 20,0 %.

[ons 6uomaccel B npobe npupaBHMBaETCS KAone Gymaru ¢ MaccoBoil foneit yrnepoga 46.6 %.

Takvm 06pa3om, maccoBas fosa 6uomacch (x3) 20.0*100/46.6 = 42.9 %.

TennoTa cropaHusa 6uomacchl coctaBnset: 20,0¥17/46.6 = 7.30 MIx/kr.

xgal =7.30/18.1 =40.3%.

C.7.5 Mpumep nepecueTa cogepxaHus GUOreHHOTo yrnepoja B TennoTy cropaHuss 6uomaccsl B
CMEWaHHOW hpakymm 6ruomacchl

B npo6e TBepAoro TonavBa u3 6bITOBbIX OTXOA40B € 06LLel TennoToi cropaHna 18.1 Mx/kr n TC = 43 % onpege-
nunn cogepxaHve 6uoreHHoro yrnepoga pasHoe 20.0 %.

[fonsa 6nomaccel B npobe TBEPAOro TOM/MBa M3 6bITOBbLIX OTXOA0B cocTasnseT oT 30 4o 70 % ApeBeCHbIX OTXOA0B
n bymaru.

Takvm 06pa3om, maccoBas fona 6uomaccsl (Xa): 30/100%20*100/50 + +70/100*20*100/47 = 41.8 %.

Tennota cropaHusa 6uomaccol: 30/100*200*19/50 + 70/100*20*17/47 = 7.34 MIOx/xr.

x|B' =7.34/18.1 =39.2%.

C.8 MeTop onpepenexHma 14C c npuMeHeHUWEM MNPONOPLUOHANBHOTO CLUWHTUNNALWOHHOTO
cueTtuynka (PSM)

C.8.1 BeBopgoHuo

OT0 0653aTe/IbHOE NPUIOXEeHMEe OnucbiBaeT npoueaypy onpegenexnvs C-14 MeTogom NpoOnoOpLUOHANbHOIO CLMH-
WANAUMOHHOTO cyeTunka (PSM) B pacTBope kapboHaTa nnu kapbamarta, Nosly4eHHOro nocsie CxuraHns npobbl TBEPAOro
TON/MBA M3 GbITOBLIX OTXOA0B B KaslopumeTpuyeckoii 6om6e, Tpy6uaTtoii neun nam nabopatopHoli macluTa6Hol ycTaHOB-
Ke AN CKUraHus.

C.8.2 CywHoCTb MeTOAa

PSM (Takxe HasblBaeMblli METOAOM XUAKOCTHOTO CUUHTUANALMOHHOMO cueTunka. LSC) onpegensieT KonnyecTso
,4C KOCBEHHO, Yyepe3 ero amuccuio (l-yacTuy us-3a pagmoaxkTuBHoro pacnaga usotona ~C. P-yacruubl perucTpupytotcs
nocpeAcTBOM WX B3aWMOAENCTBUA CO CLUMHTUAMAALWOHHBIMU Monekynamu. C02. o6pa3oBaHHbIli B MpoLecce CXuraHus
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TBEPAOro TONUBa U3 6bITOBLIX OTXOA0B, Y/aB/IMBAETCS PACTBOPOM kap6amara. PacTBop CMELUMBAETCS C OpraHMyYecknm
pacTBOPOM, CLMHIUANALMOHHbIE MONEKY/bl W aKTUBHOCTb ,4C B 3TOl CMecH NOACUUTLIBAIOTCS NPONOPLUOHANbHBIM (K1A-
KOCTHbIM) CLUHTUISILLMOHHBIM CHETUMKOM.

C.8.3 PeareHTbl U matepuanbl

- CTaHA4apTHbI 06pasel, WaBeneBoi KUCNOThI;

- pactBop HCI (5 M);

- CIMHTUNNSALMOHHAS XULKOCTb;

- pacTBop kap6amara;

- 14C BeleCcTBO 415 AOMNONHUTENbHbLIX CTAHAAPTHBIX Leneil.

C.8.4 O6opypoBaHue

KpaiiHe HU3KMe NpupoaHble YPOBHU pasuoyrneposa B atmocgepe 3eMau (okono 1*10'12 %) TpebyeT 4ONOHUTENbHbIX
Mep NpefoCTOPOXHOCTY AN TOUHOrO n3mepeHus ,4C. CnefyeT cobntogatb 0CO6Y0 OCTOPOXHOCTb /15 UCK/TOYEHNS BO3MOX-
HOCTW B/IMSIHUSI KOCMUYECKOTO pafnaLnoHHOro hoHa 1 hoHa okpyxatolei cpefpl, NpeacTaBeHHbIX 4PYrMMU pafMons3oTo-
namu. 3/1eKTPOHHOTO LWyMa U HecTabusibHOCTH, a Takke Apyrux hakTopoB. 3T hoHOBbIe (haKTOPbl OrpaHMyMBalOT NpaBn/ib-
HOCTb, TO4YHOCTb U juana3oH MeTofa paavoyriepofHOro AaTupoBaHus, Tak kak npefesibHble Bo3pacta MoryT 6bITb paccunta-
Hbl TONIbKO MNPV @KTVBHOCTY NPOGbI BbILE KaK MUHUMYM Tpex CTaHAapTHbIX OTKOHEHWU OTHOCUTENIbHO (DOHOBOI aKTUBHOCTH.
No60i4 NCnonb3yemblil XULKOCTHOW CLUHTUNNALMOHHBIV CHETUMK AO/MKEH COOTBETCTBOBATL 3TUM TPe6GOBaHUSM.
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C.8.5 NpoBepgeHne ncnoitaHns

A6Ccop6LMOHHYI0 KONBY 3arpyxaloT M3BecTHbIM 06beMoM abcopbeHTa C02. Hanpumep kapb6amaTtom (Carbosorb).
A6cop6upytowias cnocobHocTb Carbosorb gna pacyeToB cnefyeT NpuHATL paBHON Npn6AnsuTensHo 4.8-10'3 M.'mn: cne-
AyeT ucnonb3oBaTtb He 6onee 80 % aToli cnocobHocTu. Konby cnefyeT oxnafguTe B neAsHoll 6aHe nepef npoueccom
abcopbumu. MNpoba rasa, NosyyeHHasa M3 AbIMOBOrO KaHana M3 rasoBoro mewka. B nio6om cnyvae npoba go/mKHbl ObiTh
BbICyLeHa, W KoHueHTpauna CO2 BbiCyLIEHHO NPO6bI A0/MKHA OblTh U3BECTHA (M60 NyTEM KOHTPONA AbIMOBbIX rasos,
nM60 NpoCTbIMW aHanM3aMu TBepgaoli nNpobbl, koTopas 6bina ucnonb3oBaHa 414 nonyydeHns CO2). Ecnu ras noctynaet
HenocpefCcTBEHHO 13 AbIMOBOrO kaHana, 06beM Npo6bl JO/HKEH OblTb U3MEPEH NPW MOMOLLM Fa30BOr0 CYeTHKKA C y4eTOM
nonpasku Ha 06bem C02. abcopbuposaHHoro MOP (3-meTokcMnponuaaMumH), akTuBHbIM KOMNoHeHToMm Carbosorb. Mocne
abcopbunm C02 abcopbeHT nepemeLLaoT B MEPHYI0 NPoBUpKy, [06aBNSAOT K HEMY paBHbIi 06beM CLUHTUANIALNOHHOTO
KOKTEWA 1 TOMOreHN3NpyT CMeChb.

3aTem npo6upky, cogepxallyto cMecb, nomewaoT B LSC n npoBogaT usmeperuns. O6bIYHO BPEMSA U3MEPEeHUs Co-
cTaBnaeT 6 - 24 u.

AKTUBHOCTb NPO6bI CPABHMBAIOT C aKTUBHOCTbLIO CMPaBOYHOr0 MaTepuana. Ymucno pernctpaymii 14C (= 0-umnynbcos
pacnaga 14C B pagvnomeTpuyeckux getektopax (LSC) oTHOCMTCS K uMcny pernctpaunii cpaBHUTeNbHOro obpasua B ToM
Xe COCTOSHWN.

CnefyeT NpYMEHATb AONOSHUTENbHbIE CTaHAapTHble MeTOAbl A1 NPOBEPKN BO3HWKHOBEHWS XMMUYECKOTO UIu
OMTNYECKOro TyLWeHNa ANs Kax 4o npobbl. a5 3TON Lenn Ao/MKHbI NCNoMb30BaTbea ,4C MeYeHble KOMMNOHEHTHI.

N3mepeHusi fo/MKHbI NPOBOANTLCA BMECTe C U3MEpPEHUEM XO/10CTOl npo6bl, koTopas npeAcTaBnseT co60i CLUUH-
TUNAALMOHHYI0 NPOBMPKY, 3aNOTHEHHYIO XUAKOCTbIO AN NOoAcYeTa, paccuMTaHHOro Ha TOT Xe nepuog, 4To u npoba Ana
ncnbiTaHus. MonyyeHHbli pesynbTaT (hOHOBOrO YPOBHS A/ BCe cucTemMbl (annapaTtoB U peareHToB) gaeTcsi B CPM unn
DPM. Mocne atoro paccuntbiBaeTca npoba Ana aHanusa, pesynbTaTbl KOTOPOIi Takxe gatoTcs B CPM nan DPM.

C.8.6 PacueT pe3ynbTatos

W3 nokasaTens nmnynbCcoB Npob6bl BbluMTaeTCA NokasaHue hoHa geTekTopa (MosesHblii nokasatesib UMNY/bCOB).
AkTMBHOCTb 14C (DPM) nonyvyaetcs nyTeM HOopmanu3auum nosie3Horo nokasarenss UMNYynbCOB K NOKasaTesio UMMNynbCoB
cTaHAapTHOro obpasua (LaBesnieBoli KNUCAOTbI).

C.8.7 NpeunsnmoHHOCTb

Cratuctuyeckas norpewHocTb nogcyeta UMNybLCoB, hOHa W CTaHAAPTHOro obpasia NPONCXOANT OT CHKEHUS Yuc-
na umnynbcos (MyaccoH), N03TOMY TOYHOCTb pe3ynbTaTa 3aBUCUT OT YMCNa 3aperncTpupoBaHHbIX UMMYbLCOB, rAe OTHOCK-
TenbHas NorpeLHocTb 06paTHo NPONopLUMOHanbHa KBagpaTHOMY KOPHIO U3 uncna uMnynbcoB. CymmapHas norpelHocTb
3aTeM KOMGUHMPYeTCA C aHaIMTUYECKUMU NOrPELLHOCTAMMW U CTaHAapPTHbIMW OTK/IOHEHWSIMU 1 onpeeneHnem thoHa.

Mpegen o6HapyXeHUs cueTumnka - BadKHbI mapameTp, Tak Kakoil B 3HaUMTeNIbHOW CTeneHun onpeAensieT 4yBCTBU-
TeNbHOCTb BCell aHanuTuyeckoli npoueaypbl. YyBCTBUTENLHOCTb 06bIYHO BblpaXaeTCcsl Kak «HU3LWNiA npegen o6Hapyxe-
HUA» (LLD). 9T0 HavMeHbLUuee KOMYeCcTBO pafMoakTVBHOCTU, KOTOPOe MOXET GbiTb CTaTUYeCKUN BblgeneHo u3 goHa. LLD
MOXeT OblTb paccuuTaH W3 BpeMeHu nogcyeTa nNpobbl M CKOPOCTW nofcyeTa hoHa, npegnonaras, YTo Bpems nogcyeta
choHa 1 Npo6bl 0JMHAKOBO:

(C.1)

rae LLD - Hu3wwnii npegen o6HapyxeHns

Ka - 0fJHOCTOPOHHMII ypOBEHb 3HAYMMOCTU (JOCTOBEPHOCTU), IKBUBANEHTHbIN

1-a (a = ownbka 1-ro poga):

Kp - 0HOCTOPOHHWIT YpOBEHb 3HAYMMOCTM (LOCTOBEPHOCTM), IKBUBANEHTHbIN 1-p (P = owwnbka 1 poga);

Aq- oH B pacueTax;

T - Bpemsa nogcyeTta npobbl U XOOCTOro onbiTa (S);

M- adpdpekTnBHOCTL NoAacyeTa yctaHoBku (OsgSl).

MpaBubHbIi ypOBEHb 3HAYMMOCTU MOXET GblTb ONpeaesieH TObKO NPOU3BO/IbHO, YACTO NPULEPXUBAIOTCA YPOBHSA
B 5 %, ana kotoporo Ko = Kp = 1.65. MNpu BpemeHn nogcyeta 16000 c (266.67 muH) n 19 CPM (0.3167 umMnynbCOB B C)
hoHa MMeeM HU3LWWKIA Npeaen o6HapyXeHus:

[ns onpefeneHvs cogepxaHus paguoyrnepoga B mMatepuane TBepAoro TonaveBa M3 GbITOBbIX OTXOA0B AOJIKHbI
6bITb 06EeCMneYeHbl crieayloLme TeEXHNYECKNe XxapakTepucTUKM:

- gnana3oH oT 1 go 15 DPM cooTBeTCTBYeT coAepxaHuto 6uoreHHoro yrnepoga ot 5 % no 100 %;

- RSD 5 % B gnana3oHe oT 50 1 DPM cooTBeTCTBYyeT coAepxaHuto 6roreHHoro yrnepoga ot 5 % go 10 %;

- RSD 2 % B gnanasoHe ot 110 15 DPM cooTBeTCTBYET coAepxaHutio 6uoreHHoro yrnepoga ot 10 % go 100 %.
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C.9 OnpepeneHune 14C MeTtogom 6o0Ta-noHunsauun (BI)
C.9.1 BeBepgeHue

3710 06513aTeNIbHOE NPUIOXKEHe onucbiBaeT npoueaypy onpegenexus ,4C metofom Bl B OCHOBHOM pacTBOpe Kap-
60HaTa. MOMy4YEeHHOro Nnocsie CXuraHusa nNpobbl TBEPAOro TOMAMBA M3 GbITOBLIX OTXOA0B B KasopumeTpuyeckoin 6ombe,
Tpy6uaToii neun unm na6opaTtopHoii MaclwTabHol yCTaHOBKE 415 CKUTaHUs.

C.9.2 CywHoCTb MeTOAa

MeTog 6eTa-MoHM3aLMM OCHOBaH Ha KOCBEHHOM onpefesieHun nsotona 14C. B aTOM MeTofe MCNO/b3ylT U3Ny-
yeHue p-yacTtul, 14C, npoucxopsiiero n3-3a pagmoakTUBHOro pacnaga unsotona "4C. kak B PSM. MeTtogom onpegensoT
P-vacTuubl nocpeACcTBOM paspsafoB VMMY/1bCOB TOKa MEXAY BbICOKOBO/IbTHLIMU 3/1EKTPOAAMM B MPOMNOPLMOHANLHOM ra-
30BOM CYeTuMKe. DTN UMNYAbCbl MHULMUPYIOT P-yacTuubl. MpuHLMN 06HapyXeHnsa HanoMnHaeT cnocob paboThl cyeTuMKa
lefirepa-Mionnepa (GM). pa3nuune 3aknoyaeTcs BAeTaNsAX 3/1€KTPOHHOW NaBuHbI B cHeTYMKe. [ UCNO/Ib30BaHUS 3TOr0
meToAa npoba gosmkHa 6biTb B hopme CO2 nnu npespauieHa B C02. Tak Xe Kak U B 60/1bLINHCTBE ClyyaeB NPUMEHeHns
meTtoga PSM.

C.9.3 PeareHTbl 1 matepuansl

pacTtBop HCI (5 M);

pacTtBop NaOH (4 M):

cyxoli neg;

aleToH UKW 3TaHor;

- XWUAKUIA a30T;

CTaHAapTHbIV o6pasel, LWaBeseBoi KNCNoTbl;
aKTVBUPOBAHHbIN Yrosb.

C.9.4 O6opypoBaHue

- cuctema npeo6pasoBaHusi B C0O2 3axBaueHHbIX 4 M pacTBopom NaOH kap6oHaTOB;

- cuctema ounerxu C02. HaNpUMep MCrMoib30BaHNE aKTUBMPOBAHHOTO YI/Is;

- cucTema nosyyeHusi hUKCUPOBAHHOTO Ko/iMyecTBa Npo6bl, HANPUMEpP MyTem perynuposaHus pasnexus C02 B
(pMKCMPOBAHHOM 06BLEME M M3BECTHOI TEMNepaTypbl rasa;

- cucTeMa NOAroTOBKM CTaHAAPTHBIX W XOMIOCTLIX NPO6;

- cucTema MoAcyeTa HUXKHErO YPOBHSA C UCTO/Ib30BAHNEM ra30BOT0 MPOMOPLYOHAIBHOTO CHETUUKA;

- MHCTPYMEHTbI, UCNO/b3yeMble ANs u3MepeHus Bl. [ns Toro 4ytobbl 06HAPYXUTL Paanoyrnepos, Bo3seiicTBue
(hoHa AO/MKHO 6bITb CBEAEHO K MUHUMYMY. a3 {B JaHHOM C/lydae ouuweHHbIi C 02, nosiyyaemblii U3 razo06pasHbIx
NPOAYKTOB FOPEHNsI) 3arpyXarT U NOACUNTLIBAIOT B CUETHbIX MeAHbIX Tpy6ax (yNbTpauncras mMefb), v Xenaemblit HA3-
KWii UOH MOJyYatoT MPUMEHEHUEM MJIOTHOTO 3KPAHWPOBAHMUS CTapbiM CBUHLUOM M NPOTUBOQA3HON duabTpaymm Koc-
Muyeckoit pagnauun. O6bIYHO NPMGOpPLI Bl pacnonoxeHbl HUXE NMOBEPXHOCTU 3eM/u, B NojBanax, Ytobbl o6ecneunTs
[LOMOJTHUTENIbHYIO 3aLMTY OT KOCMUYECKON paanaunn. O6blYHOE BPEMS MOACHETA - HECKOJSIbKO AHER npu U3mMepeHusx
HW3KOTO YPOBHSI.

C.9.5 VcnbiTaHuna
C.9.5.1 Mpouyepypa onpepeneHuns 14C 6eta-noHusauunei

Kap6oHaT, nonyyaemsblii Mpy CXUraHun TBEpPAOro TonmBa U3 6bITOBbIX OTX0A0B, npeBpalaetca B C02 nogkucne-
Huem pactBopa NaOH consHoit kucnotoii. C02 ounwatoT, YTo6bl OH NOAXOAUN B kKa4yecTBe CHETHOro rasa B ra3oBoM Npo-
NnopLMoHaNbHOM CUYETUMKE, Hanpumep yAaneHneM 3/1eKTPOH-0TpuuaTesibHbIX NpUMeceid, Taknx kak kucnopod, S02 umm
BOAHbIE Mapbl, NOCPEACTBOM akTMBMPOBAHHOIO Yr/s. Ha aToM aTane Takxe yganseTcs pafoH. YuctoTa rasa KpuTuyecku
BaxHa (Hanpumep. 0 2 MOXeT 6bITb HVXKE HECKOSIbKUX A0MEN HA MUINOH).

Mpob6a noacunTbiBAETCA B TEUEHUE HECKOSIbKUX AHEl B CUCTEMe HW3KOYPOBHEBOrO cyeTa ANs AOCTUXEHUA yucna
MMMNYNbCOB, AOCTATOYHOIO /15 CTATUCTUYECKOW NPeLn3noHHOCTH.

C02 nogBoamuTcs Nof AaBfieHUEM B LieHTpasnbHol Tpybke (06bIYHO 2 -3 6ap), U BbICOKOE HanpsixeHue nopaercs
MeXJy LeHTpanbHbIM NPOBOAOM M CTEHKOW cyeTumka. AKT MOHM3aLWK, Takoi kak o6pasoBaHue p-yacTulibl B npouecce
pacnaga 14C, co3faeT MOHU3ALUWOHHbIA cnef v NaBUHY 3N1EKTPOHOB. dTa NlaBNHA U3MEPSIETCA Kak 31eKTpuyecknii um-
nynbc. J/llobble npumecy B rase 6yayT racuTb YMHOXEHUE 3/1eKTPOHOB, YTO MPMBOAMT K He3aperncTpMpoBaHHbIM akTam
pacnaga.
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a - 0i 10840 50 cM. b - LeHTpaNbHbIA NPOBO/A NOJA BbICOKNI HanpsxeHnem (*v«).c - C02;
d - cTeHTa cyeTynka, NOKpbITas 30/10TOM (ve); e - BAeTawWan 0 yactTuua: (- CTeHKa cyeTynmka C INEKTPUYECKUM NOTEeHLManom 3emMau:
g - NepBUYHbIE 3/IEKTPOHbI; h - BTOPUYHbLIE 3MEKTPOHbI; | - MOHHOE yCUEHUE: |- LeHTpanbHblii NPOBO/ NOJ BbICOKAM HaMpsXeHUeM.

PucyHok C.2 - MponopuuoHanbHblii rasoBblii cHETUMK

C.9.5.2 Npouyepgypa U3MepeHnsa 3Ha4YeHNS COBPOMOHHOTO yrnepopga B kapb6oHaTe B pacTBope
NaOH

a) pacrsop kapboHaTa nepemeLtalT B 6yTbIIKY AN SKCTPAKLUNK;

6) NpucoeAunHAOT YCTPONCTBO ANs fo3nposaHua HCI;

B) ybupaloT 6yTbIsIKy 1 Ao3aTop (gerasauus, yganeHve pactBopeHHbix N-, n 0 2 n3 Bo3gyxa);

r) po6asnsawT HCI B pacTBop kapboHarta;

[) YAansoT BOAHbIe Napbl, MPUMEHAS I0BYLUKY, 3aM0/IHEHHYIO aLleTOHOM U CyXUM J1b0M;

e) o6pasytowmniica C02 cobupaloT B /IOBYLLKY U3 HEPXaBetoLell CTanun, KOTOpyo NOrpyxatT B XUAKUIA adoT;

%) C02 ounwatoT, MCNo/b3ys, HanpumMep, akTMBMPOBAaHHbIN yronb, npu 0 *C;

3) ManeHbkyto Npoby cnepyet oTobpatb ANA onpegeneHns 13C Ha faHHOM aTane (Mo XenaHuio);

1) BbluMCNAT 06beM CO2, yuntbiBas TemnepaTtypy v fjaBneHne 1 3BECTHbIi 06beM CUCTEMbI YaBNBaHUS;

K) nepemetatoT C02 B NponopLMoHanbHblii cHeTunk (konuyectso C02 a0 4r);

) NPOBOAAT NOACYET B TEUEHNE HECKOJIbKUX AHEN [0 AOCTUXKEHUS TpebyeMoi NpeLu3noHHOCTY;

M) paccuuTbiBalOT 3HauYeHWe COBPEMEHHOro yriepoja, UCnofb3ys nokasartesib UMMNYNbCOB MPOGbLI 1 nokasaTesnb
MMMYNbCOB XOI0CTOrO ONbITa.

MpumeyaHue - NpU UCNONL30BAHUU aKTUBUPOBAHHOMO Y TS /18 OYACTKM KAPTPUZXK C HAM A0KEH GbiTh Npes-
BapWTE/IbHO HarpeT B TeueHue 1y Ans yaaneHus crefoB pagoHa (B aKTUBUPOBAHHOM Yr/ie MPUCYTCTBYIOT C/efbl HaKo-
naeHus NPoAYKTOB pacnaja ypaHa). Ans Apyrux TeXHOMOTNi OUNCTKM JOCTATOUHO ABYX AHEN AN1a n3GasneHns oT cnesos
pagoHa.

C.9.6 BbluncneHune pesynbLtaTos

V3 nokasaTens umnynbCcoB Npo6bl BbIUMTAKOT NOoKa3ate/lb MMMY/IbCOB XO10CTOro onbiTa pactsopa NaOH n nonyva-
10T pe3ynbTUpyloLnii nokasartesnb UMNYNbCOB. AKTUBHOCTL 14C (pTC), nofyyeHHas cTaHjapTusalnein pesynbTupytowero
nokasaTesia UMNy/IbCOB C NoKasaTtesieMm UMMybCOB CTaHAapTHOro obpasua (Lasesnesas K1CnoTa).

Ecnun ato Heobxoaumo, cnefyeT NpoOBECTU KOPPEKLMI0 U30TOMHOTO hpakyMoHpOBaHUs, Nocne Yero onpeaensor
M30TOMHOE COOTHOWeHWe 13C/12C. MoxeT Npou3oiTn n3oTonHoe pakyMoHMpOBaHMe Npu NoaroToBke NPo6bl, ecnu 06-
pabaTbiBalOT TONbKO YacTb C0O2 U3 COXXKEHHOIN NPo6bI.

Ecnu 6blna npyMeHeHa Koppekuma M30TonHoro cootHowexusa ,3C/,2C. aTo 06A3aTeIbHO JO/MKHO OblTb YNOMSHYTO
B MPOTOKO/IE.

C.9.7 NpeunsmoHHOCTb

CraTucTuyeckas norpewwHocTb Npu usMepeHnmn npobsl, hoHa 1 cTaHAapTHOro obpasLa sBnseTcs pesynbTaTtom noa-
cyeTa pacnaja McxofAs U3 cTtatucTuyeckoro pacnpegenexus NyaccoHa. CnegosartesibHO, NPELM3NOHHOCTL B UTOre 3a-
BWCUT OT YnCa 3aperncTprpoBaHHbIX UMMNY/IbCOB, A€ OTHOCUTE/IbHAA NOrPewHOCTb 06paTHO NPONOPLUOHaNbHA KOPHIO
KBafpaTtHoOMy U3 yucna umnynbcoB. CymMmapHas norpelHocTb npeActasnseT co6oil Cymmy aHanMTU4ecknx norpeLHo-
cTeli n norpelwHocTei cTaHAapTHOro obpasuya v hoHa. NocnegHne NOrpeLHocT! 06bIYHO Masibl MO CPaBHEHMIO C NorpeLu-
HOCTSIMU Npo6ooT6opa. Mpu BpemeHu nogcyeTa 0KoN0 HECKONbKMX AHER 06bIYHO MOXET GbITb NOJTyYeHa NPeLM3NoOHHOCTb
0,3-0.4% .

[lna onpepenexHnsa cofjepxaHusa paguoyriepofa B Marepuasne TBepAoro Tonjmsa M3 6bITOBbIX OTXOA0B [O/DKHbI
cobnogaTtbes cneayrolne TeXHUYeckne xapakTepucTuku:

- gnana3oH oT 5 o 110 pTC coOTBETCTBYET cofepxaHuto broreHHoro yrnepoga ot 5 % go 100 %;

- RSD 5 % B gnana3oHe ot 5 g0 10 pTC coOTBEeTCTBYeT coiepxaHunto 6uoreHHoro yrnepoga ot 5 % go 10 %;

- RSD 2 % B gnana3soHe ot 10 go 110 pTC cooTBeTCTBYET coAepXaHuio 6uoreHHoro yrnepoga ot 10 % o 100 %.
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C.10 OnpepeneHHo coaepxaHns ,4C mMeTOLOM YCKOPUTENbHOW Macc-cnektpomoTpum (AMS)
C.10.1 BBepgeHue

B HacTosiLleM NpunoXeHWn onucaHa npoueaypa onpegenenuns 14C metogom AMS B pacTBopax kapboHaTa, no-
NlyYeHHbIX NyTeM CXWUraHus Npo6 TBEPAO0ro TonAnea M3 6bITOBLIX OTXOA0B B kasopumeTpuyeckoii 6ombe, TpybyaToit neuun
U nabopaTopHoOil yCTaHOBKE AN CXUTaHUs.

C.10.2 OCHOBHble NONOXEHUA

YckopuTenbHasa macc-cnektpometpus (AMS) aBnseTtca npsAMbIM MeTo40M onpegenenns 14C. AToMbl Npo6bl npe-
BpallalTcsa B Ny4yok NoHOB. O6pa3oBaBLUNECs MOHbl YCKOPSAIOTCS B 3/1€KTPUHECKOM NOJe, OTK/IOHAOTCA MarHUTHbIM Mo-
neM 1 06HapyXnBalTCA MOHHLIMW AaTynKkaMun B pesysibTate onpefesieHnss OTHOCUTE/IbHOTO COAepPXaHNsa N30TOMOB 3TUX
VNOHOB.

AMS sABNAETCS OJHVWM U3 METOL0B MacC-CNeXTPOMETPUMN. KOTOPbIA UCNONb3yeT BbICOKWA MOTeHUMan anekTpocta-
TMYECKOro Nons He TOMbKO ANA YCKOPeHWUs 4YacTul, HO ocob6eHHOo Ana obpasosaHus yactuy Cn + noH (n = 1...4). uTo
[ONyCKalTCA B CNEKTPOMETP B OT/INYME OT OCTa/IbHbIX YacTul,. STO 3HAYMTE IbHO Y ydllaeT YyBCTBUTENIbHOCTb OnbiTa
6e3 notepun cenektuBHocTu. 14C onpegensioT B rpacute (yrnepoge), N0aTOMy BeCb Yrnepof Ao/KeH 6biTb NpeBpaLleH B
rpaduT nepes onbIToM.

Mpv nomown AMS onpegensetcs hpakyms COBpEMEHHOr0 yrnepoja, npucyTcTeytolero B npobe. C NOMOLLbIO 3TOi
MEeTOAMKN HeNb3a onpefenunTb obliee cogepxaHue yrnepoaa, No3aToMy OHO [JO/XKHO ObiTb ONpeAesneHo OTAe bHO.

C.10.3 O6opypoBaHue

- obopypoBaHve ANns NOAroTOBKU NPo6bl;
- obopygoBaH/Ne 3aMOPO3KN XUAKUM a30TOM;
- YCKOPUTENbHbI Macc-cnektpomeTp (AMS).

a* UCTOYHMK MOHOB Ha 59 npo6; b mnpepbiBaTeNb, C - pekobiGuMatop; d - TaHAEMHbI YyCKOPUTENb; € M3ayulleHHbI KaHan; (- MarHuT
110 "C; 9 - npuemMHuk 12C; h - npuemHuk ,3C. i- BbICOKOIHEPTETUYECXU MacC CNeKTpPOMeTp;j - 3anekTpocTaTuyeckuin getektop 33 “C.
K - marHut 90 "C.1 - noHu3aumoHHas kamepa

PucyHok C.3 - CxemaTunyeckoe nsobpaxenme AMS

C.10.4 PeareHTbl 1 maTepuansbl

- wasenesas kucnota (x.4.):
- XenesHblil kKaTanusartop;

- BOAOPOL;

- pactBop HCI (5 M):

- cyxoWi neg;

- aueToH WK 3TaHon,

- XUAKWNIA asoT.
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C.10.5 MNpoyeaypa M3MepeHWs 3HAYEHUS COBPEMEHHOro yrnepoja B kap6oHaTax B pacTBope
NaOH

a) pacTBop kap6oHaTa nepemeLLalT B OYTbINIKY A1 9KCTPaKUUn:

6) NpUCOeMHAIT YCTPOINCTBO ANA Ao3mpoBaHus HCI:

B) oumLialoT GYTbISIKY M A03aTop (gerasayms, yganeHne pactBopeHHbix N2 u 0 2 n3 Bo3gyxa):

r) po6asnsioT HCI B pacTBop KapboHarta;

A) yAansioT BOAAHON nap, NPUMEHSA NIOBYLUKY, 3aN0/THEHHYIO alueTOHOM U CYyXUM JibA0M;

e) obpasytowmiica C02 cobmpatoT B IOBYLLUKY U3 HEpXaBeloLLell CTanun, KOTOPY MOrpyxawT B XUAKWI asorT;

X) MasieHbKyto Npoby cnegyeT otobpatb AnA onpegenenuns ,3C Ha faHHOM aTane;

1) nepemewatoT C02 B yCTaHOBKY A8 rpadmnTnsaymm.

[a3006pa3Hble NPo6bl MOXHO OCTaBUTbL B cUCTeMe 60 nocsie 0CBOGOXAEeHUS U3 KBapLeBoOil Tpybku, nmb6o nocne
TOrO Kak OHW Obl/IN YNOB/EHbI XUAKAM a30TOM C NOcCneAylowmum HarpeBaHveM. 3aTeM ras npespaliatT B rpaduT ¢ uc-
No/Ib30BaHNEM Xesle3HOro katasm3aropa B COOTBETCTBUM C hopMynamu;

C02+ H2« ¢H20 + CO:

CoO +H2— .H20 +C.

Boga, nonyyeHHas B pesynbTaTte 3TOW peakuuu, yaansetcs Ans obecneyeHns nosHOro BOCCTaHOBNEHWS [0 rpadu-
Ta. 3T0 0CO6EHHO BaXHO AN NpeAoTBpalleHns dpakLnoHMpoBaHus.

a- amnyna c npo6on Bouge C02;b - H2;c - gatuuk faBneHus, d - aNeKTPOHHbI oxnaxaawWwmnit anemenT [-18 ' Ana ynasnusaHus
H20>: e - kBapuesas Tpy6ka,f rpacdutosasa neus (800 'C); 9 - nopowok Fe

PucyHok C.4 - YcTaHoBKa AnsA rpadutusaunm

pachuT cnpeccoBbIBAETCS B TUI/IE U MOMELLAETCS B POTOP nepes 3arpy3koii B yCKOpUTE bHbI Macc-cnekTpomeTp.
B nCTOYHMKE MOHOB 60/bLLIONK NOTOK Nyyka MOHOB Le3uns (Cs+). choKycnpoBaHHbIl Ha aHOA (MULeHb). OH BbICBOGOX-
[aeT oTpuuatesibHO 3apsXeHHble atoMbl aHoda, npoussoas 36 k3B nyyok C-MOHOB. AHOAbI pacnosioxeHol B 10 mm
Apyr oT Apyra, 4Tobbl NpeAoTBPaTUTL NEepPeKkpPecTHoe 3arps3HeHne 1 CMeLLeHne BO BpeMs pachnblfieHus Bo usbexaHune
NOAB/IEHUA NIYHOK Ha 3/1eKTpOAe, NPUBOAALLMNX K (DPaKLMOHMPOBaHNO. 3aTeM Ny4YOK OTpuLaTENIbHO 3apsXXEHHbIX NOHOB
chokycupyeTcsi nMpyv NOMOLLM NUH3bI B peKkoMbuHaTope. Ha 3ToM yyacTke psi, MarHUToB yAansieT HEWOHW3NPOBAaHHbIN
yrnepog 13 ny4yka u pasgenset 3 u3otona yrnepoga (12C. 13C. 14C). 3atem guck npepbiBatens pusnyeckn 6nokupyet
60/blWNHCTBO 12C. 4YTO MO3BOMAET BOCCTAHOBUTb 3HAYMTENbHO OCNabfeHHbIi Ny4 MOHOB yrnepoja ANs eAUHOBpe-
MEHHOro BBE[leHUS B yCKOpUTE/b. B TaHAEMHOM yCKOpUTE e NOHbI YriepoAa YCKOPSATCA, NOC/e Yero npespatianTcsa
B C34 NOHbI NpPK CTONKHOBEHWM C aTomMamu AT B ra3oBoM gecopbepe. OTU NOMOXUTENIbHO 3apsXXeHHble WOHbI YCKOPS-
totca Ao 10 MaB. 3apag 3+ Bbi6paH, NOTOMY UTO OTHOLIEHUEe Macchl kK 3apsfy 14C 3* yHUKanbHO U faeT BO3MOXHOCTb
TOYHO pasfenunTb UX B BbICOKOIHEPreTMyeckoM Macc-crnekTpoMmeTpe. MepBblii 31€eMeHT BbICOKO3HEPreTMyeckoro macc-
cnekTpomeTpa- MarHuT, noBopauusatkwuiica Ha 110 ", pasgenstowuii B yckoputene noubl 12C, 13C n 14C. Myuykn 12C un
13C n3mepsioTcs B yalke Papages (06blYHble TOkM 250 HA). NoHbl 14C3* fononHMTENbHO oumwatoT 33 * afnekTpocTa-
TU4ecknM AeTekTopomM 1 90 " MarHMToM. 3TN NOHbI U3MEPAIOTCA B MOHU3ALWOHHON kamepe, 3ano/IHeHHON n3obyTaHom,
MN30/IMPOBAHHOI OT BaKkyyma yCKOpMUTens TOHKOW meTannnyeckoi gonbroii (nN1oTHoCcTbo 250 MKr/cm2). O6bIYHO NPO6bI
06CcuUNTHIBAIOT B TEYEHME Yaca.
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C.10.6 PacueT pe3ynbTaTos

CooTHoweHne nsotonos 14C.'12C n 13C/,2C onpepensietca B COOTBETCTBUM C COOTBETCTBYHOLVMN CNPABOYHbIMUN
JaHHbIMU. Bce npoueHTHble 3HauYeHns coBpemeHHoro yrnepoga (pTC), nonyyeHHble B npoLecce pagmoyrnepoHoro aHa-
Nnn3a. AO/MKHbI 6blTb CKOPPEKTUPOBaHbI A5 PPaKLMOHMPOBaHNSA MO N30TOMaM C NPYMEHeHNEeM JaHHbIX No cTabunbHomy
n3otony yrnepoga (otHoweHune 13C/12C), nonyyYeHHbIX NOCNe CxXuraHna npobel o npespawieHns ee 8 C02. OTHoweHne
13C/12C He onpepfenseTca Ha HeobpaboTaHHOI Npobe, rak kak aT0 MOXET MPUBECTU K HEBEPHbIM pesy/ibTaTam.
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MpunoxeHue D
(nHbopmaTuBHOE)

Mpofonsbl o6HapyXeHuss MeTosa

D.1 O6wune nonoxeHuns

MeTopg onpefgeneHns KOHKPeTHOrO CBOWCTBa TOM/JMBa, NPUMEHSEMbI C pa3feneHnem Tonauea Ha Ase chpakuun
unn 6onee, UCNONb3yeT pPasINUNA OLHOTO MW HECKOMbKUX CBOWCTB Mexay thpakuusimu. Mpu ncnonb3oBaHWM mMetoga
pasfeneHns HUKoraa He [OCTUralnTCs Xopolume pesy/bTaThl, Tak Kak Npu 3TOM OCHOBHOE BHWMaHue cocpejotaynmBaercs
Ha BOCCO3JaHnNM Hanbosiee 4acTo BCTPEYaLWNXCA XMMUYECKUX U/MNn hn3nyecknx Npu3Hakos, a He Ha camoM npouec-
ce pasgeneHns. 3T0 OTHOCUTCA No GOMbLIOMY CYeTy KO BCEM MnpoLeccam onpegeneHus u pasgeneHvs. Kaxablii metoq
MMeeT CBOM 0cobble YC/I0BUS, NPY KOTOPbIX YMEHbLUAETCA €70 TOYHOCTb M3-3a COCTaBHbIX YacTeli U CBOICTB, MeLlaloLnx
[aHHOMY mpoLieccy.

HacToswwmii cTaHgapT npeaycMoTpeH 418 onpefAeneHus cogepxanus 6uomaccsl B npobe. Bromacca He saBnsieTcs
cneynuryeckum CBONCTBOM TOMNIMBA, OAHAKO ABAAETCS CBOWCTBOM NS KnaccudmkaLlum no npoucxoxaeHnio. Konmuectso
pasnInyHbIX BELeCTB, MPUCYTCTBYIOLWNX B OTXOA4aX, O4E€Hb BE/IMKO, N1 MHOTUE U3 HUX NMPOXOAAT HEOLHOKPATHbIE XUMUYECKME
n/vnn cnsnyeckne npespaleHns n nsmeHenus. Cnefbl NPOUCXOXAEHNSA TONVBA UHOTAA UCHE3aloT U NO3TOMY B Knaccu-
dhukaLmm no NPONCXOXAEHNIO NOCTOSAHHO BCTPEYAaKTCA UCKIYeHUA. TOYHO onpeAennTb obliee cofepxaHue yrnepoga
6uomacchl 415 Knaccuukaymm MoXHO TOSIbKO METOA0M, OCHOBaAHHOM Ha 14C.

MeTogbl, onucaHHble B HAcToALEeM cTaHAapTe, paspaboTaHbl AN onpefeneHns cogepxaHna 6nomacchl B CMecsx
TOMNMBA U3 OPraHN4yeckoro N HeopraHNYeckoro Cbipbsi. Mpy 3TOM MOryT BO3HMKaTb NPo61eMbl C 4OCTOBEPHOCTbIO MeToda
CeNeKTVBHOrO pacTBOPEHUS N MeToAa Py4HO COPTUPOBKM, OCOBEHHO NpK coAepXaHun Guomaccbl MeHee 5 % U CBbllLE
95 %. BnusHne HeKOTOPbIX COCTaB/SAILMNX TONMBA, KOTOPble 06bIYHO HEe BCTPeYaloTCs, MOXET 3HaunTeIbHO U3MEHUTb
pe3ynbTaTtbl. [logTBEPXAEHNE pe3yNbTaTOB METOAOM, OCHOBaHHbI Ha 14C, MOXeT pewwnTb 3Ty npobnemy.

B D.2 n D.3 onucaHbl rpaHuLbl NpUMEHeHNs MeToja CeNeKTUBHOTO pacTtBopeHus, a B D.4 - HekoTopble rpaHuLbl
npUMeHeHNA MeTofa OCHOBaHHOro Ha ,4C.

D.2 BnusHWe 6GUONOrMYECcKoi CNOCOGHOCTU K pacliensieHnio Ha MeToA CeNIeKTUBHOTIO
pacTBOPOHUS

Buonornyeckas cnoco6HOCTL K paclienieHnio okasbiBaeT BAUSIHUE HA MeTOJ, CeIeKTUBHOTO pacTBOPEHUS, Tak Kak
3TOT METOJ 3aBUCUT OT Ha/IMUYNUs PEAKTUBHBIX TPYMM, KOTOPbIe TakKe YyBCTBUTESIbHbI MO OTHOLIEHMWIO K 6UO0/IOrMYECKOi
CMOCOGHOCTM K pacLuensieHuio.

MpumMeHeHne MeToAa CEeNEKTUBHOMO PACTBOPEHNS SIB/ISIETCS MOJIHBIM GMOIOTMYECKUM pacuiensieHnemM 6uomacchl 1
HU B KOEM C/lyuaB He SIBNSieTCA GUOMOTNYECKUM pacliensieHmem Matepuanos He 6uomaccsl. A1 60nbWMHCTBA MaTepua-
J10B AOCTATOYHO MPUMEHEHMUS 3TOTO METOAA, OAHAKO €CTb UCK/TUEHNS.

Cnoco6HOCTL K 610IOrMYECKOMY Pa3/ioXeHUo OCHOBHbIX MaTepWasnioB, COCTaBAAOWMX Gromaccy, ABIsSeTCs NoyTyH
CTOMNPOLLEHTHOIA, N CBOWCTBA METOAA CENEKTUBHOIO PACTBOPEHUSA COOTBETCTBYIOWME. OAHAKO HEKOTOPbLIE MaTepuasnsbl, Non-
HOCTbIO COCTOSILLME U3 BMOMACCHI, NPU MPUMEHEHUN METOAA CENEKTUBHOTO Pa3NoXeHUs pasaralTes NULb YacTUYHO.

BO/bLWVHCTBO MaTepuasnos, COCTOSLLMX He U3 61omMacchl, He NoaAalTCs GUOTOTMYECKOMY PACLLENIEHNIO, U NpU-
MeHeHe MeTofa CEeNeKTUBHOTO PacTBOPeHUs fJaeT HyfeBble pe3y/bTaTbl. HekoTopble maTepuasbl, COCTosilue He W3
6romacchl, NoABEPraoTcs NOSHOMY GMOMOTMYECKOMY PA3/IOKEHMNIO 32 CUET CBOMX (DU3UKO-XMMUYECKUX CBOCTB. Hanpu-
Mep. MosinamMug v noimypeTaH NoLAal0TCs Pa3IoOKEHNI0 METOA0M CENEKTUBHOTO PacTBOPeHUs. MOXHO OTMeTUTb, YTO 3T
maTepuassl pasnaratTcsa ropasfo fierue, Yem o6bIYHbIE MaTEpPUabl HEOPTaHUYECKOTO MPOUCXOXAEHUS.

B Ta6numuax D.1 u D.2 oTpaxeHbl XapakTepucTUkn MeToa CeNekTUBHOTO PacTBOPEHUs N0 OTHOLIEHWIO K MaTepua-
/laM. COCTOSILLMM U3 OPraHUYeCcKOro U HEOPTraHNYECKOTO ChIPbS.

Ta6nuua D.1 — XapakTepucTuku MeTofa cenlekTMBHOro pacTBOPEHUS MO OTHOLIEHUIO K MaTepuanam, CoCToAWMM U3
6uomaccsl

Martepunan CopepxaHue 6uomacchl noeno Haunbonblwee Habnwgaemoe
Npooepkn na pasnoxeHue. % pasnunyve. %
Tponuueckas ApesBecuHa TBepbixX Nopos, 100 0.0
CocHa 100 0.0
Enb 100 0.3
ny6 100 0.1
YTuHble nepbs 100 n.a.
JlbHAAHOE NONOTHO 99 0.0
Ocrtatkn BT 99 0.0
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OkoHuaHune Tabnuupsl D. 1

Martepuan CopgepxaHvie 6uomacchl nocne Hanbonbluee Habnogaemoe
NpoBepKM Ha pasnoxeHue. % pasnuuve. %
Xnonok 99 0.0
BIOPAC® (Ha ocHOBe kpaxmana) 99 0.1
KonuposanbHas 6ymara 99 0.5
CemeHa niof0B Mac/siHOro gepesa 99 0.9
OcTaTku n3mesib4eHHOl 060/104KN Kakao-nio040B 98 0.9
OcTaTKku KOKOCOBOro opexa 98 0.7
paHynbl U3 ApeBecHbIX 0TX0408B 98 1.6
VBa 98 0.4
ONMBKOBbIE KOCTOYKMN 98 8.4
CnpeccoBaHHas Kopa nio40B Kakao 97 0.8
a3eTHas bymara 97 0.2
TpaBsiHble cemeHa 97 n.a.
ManbmMoBble KOCTOYKU 97 n.a.
rnsaHuesas 6ymara 97 0.2
BuluHEBbIE KOCTOUKU 94 5.2
Koxa 93 0.1
HatypanbHblii Kayuyk 84 3,3
Buckosa (Ha OCHOBE LLef/1t0/103bl) 83 0.2
WepcTb 82 36,2
XXup 41 2.5
[lpeBecHblii yronb 2 n.a.
ECOPLA® (Ha 0CHOBe KyKypy3bl) 0 0.2

Tab6nuya D.2 — XapakrepucTuku meTofa cesieKkTMBHOTO PacTBOPEHMS MO OTHOLLEHUIO K MaTepuanam, COCTOSILUM He
13 6uomaccsol

Martepwan CopfepxaHne buomacchl nocne Hanbonbluiee Habnogaemoe
NpoBepPKN Ha pasfioxeHne.% pasnuuve, %
Monuctupon -2 15
Monvkap6oHaT -1 0.1
ByTunkayuyk 0 13.7
MonncTnpon BbICOKOI NAOTHOCTYH 0 0.1
MoAnMaTnNeH H13Kol NNOTHOCTH 0 0.7
MonunponuneH 0 0.3
MonuatnneHtepedTanat 0 0.9
MonnaTnneH BbICOKOI NIOTHOCTYH 1 14
MonusuHunxnopug, 2 0.9
McKyccTBeHHbI XxnoponpeH 10 11
VickycCTBEHHbIN CTUpon-6yTagneH 14 3.6
KameHHblIli yronb 43,5 10,6
CWMKOHOBBIN Kayuyk 86 6.1
Bypeliii yronb 93 15
He BCneHeHHbI nonnypeTaH 95 0.4
Monnamung, 97 31
BcneHeHHbIi nonvypeTtaH 98 0.1

W3 pe3ynbTatoB, npvBefeHHbIX B Tabnuuax D.1 n D.2. BUAHO, 4TO 6OMBLIMHCTBO 06bIYHbIX MaTepuasnioB, NPUCyT-
CTBYIOLWMX B 0TX0JaX, OTAENATCS METOAOM CEJIEKTUBHOIO pacTBopeHus. Mpu ncnonb3oBaHUM Npo6 Co 3HAUMTENbHbIM
KO/IM4eCTBOM NOCTOPOHHMX BELLECTB HE0H6X0AMMO NMPOBOAUTL KOPPEKTUPOBKY. K COXaNeHuto, 3T0 HEBO3MOXHO U3-3a CI0X-
HOCTV U MHOroo6pasus Cbipbsi, NPUCYTCTBYIOLLEIO0 BO MHOTUX BUAAx TBEPAOro ToNAuBa u3 GbiITOBbIX OTXOA0B. B o6uiem,
MeTO[, CeNeKTBHOrO PacTBOPEHNS ABAAETCA NPaKTUYeCKN NOTHOCTbIO JOCTOBEPHbIM A1 TBEPAOro TONANBA U3 ObITOBbIX
O0TXO[l0B, COCTOSILLEr0 U3 CMECU MaTepuasioB OPraHNYeckoro 1 HEOPraHMYecKoro NPONCXoXaeHus. BHe npegenos gnana-
30Ha oT 10 fo 90 % oTHOCUTENIbHAA AOCTOBEPHOCTbL 3TOr0 METOAA CHUXAETCS.
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D.3 BnusiHue chusnyeckoii popMbl U cocTaBa mMaTtepuanos/yactuy,

dusnyeckasn hopma 1 coctas MaTepuanos/4acTul, okasblBalOT BAUSIHWE HA NPOLLECC PYYHOW COPTUPOBKM, Tak Kak B
€ro OCHOBE NIEeXNT NPUHLMM pasNnynii BHeLLHero Buaa v hn3nyecknx CBOCTB MaTepunanoB OpraHNYeckoro 1 HeopraHuye-
CKOTO NPOUCXOXAEHNS.

CyuiecTByeT TPM UCTOYHMKA OWINGOK, KOTOPbIE BAMUSAIOT HA NoKasaTenu npoLecca pyyHoii COpTUPOBKM:

1) Hannume cMellaHHbIX MaTepuasnos, KOTOPble He MOTYT ObiTb pasfefieHbl BPyUHy0. STUMU CMeLllaHHbIMU MaTe-
puanamu ABAAIOTCA YacTWLbl U3 OPraHNMYecKoro U HeopraHM4yeckoro NPONCXOXAEHUS, KOTOpble Hepas3NYMMo CBSA3aHbl
Apyr c Apyrom;

2) MUHUMasbHbI pa3Mep YacTul, NP KOTOPOM HEBO3MOXHO NPOBECTU 3hhekTMBHOE pyyHoe oTAeneHne 6e3 Mu-
Kpockona:

3) HanuMume martepuanos, KOTOPblE MOXO0XW MO BHELHEMY BUAY WK hM3NYECKUM CBOCTBAM Ha Apyrue knacchbl
mMaTepuanos, kak. Hanpumep, 6nonoruyeckn paclennsemble CUHTETUYECKNe BellecTBa.

CNoXHO cka3aTb 3apaHee O KOJIMYeCTBEHHbIX MOCNeACTBMAX 3TUX OWMNOOK, NO3ITOMY OCHOBHbIM CNOCO60OM CO-
PTUPOBKN CUMTAETCS METO/ CeNeKTUBHOTO PacTBOPEHUS.

D.4 OrpaHnyeHus metoga, OCHoOBaHHOro Ha 14C

Mpeob6pasoBaHne nNpobbl B COy MOXeT ObiTb OCYLLECTB/IEHO B /11060 XOpPOLWO 060pYyA0BaHHOK aHanUTUYecKoin
na6opatopuu, ogHako npoBefeHue 14C-n3mepeHunin TpebyeT cneunan3MpoBaHHOro 060pyA0BaHUS 1 BbICOKOKBANUMU-
LiMpOBaHHOTO NnepcoHana.

TexHoreHHbIi 14C. nonasLwuii B oKpyxawlLlyo cpesy B 50-e roabl B pe3yibTate UCMbITaHUSI AAEPHOTO OPYXUs, CHU-
XaeT ToYHocTb 14C.

CNOXHO cka3aTb 3apaHee O Noc/NefCTBUSAX 3TUX OrpaHWyeHuin. Ix Heo6XxoaMMO yYuTbiBaTb NpU NPUMEHeHUn
[laHHOro meToja.
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MpunoxeHue E
(MHdbopMmaTuBHOE)

CO02-HoTpanbHble MaTepuanbl

B HWxenpuBefeHHOM CnUCKe NepeyncrieHbl MaTepuanbl, KOTOpble pacCMaTpUBAOTCS B KOHTEKCTE [aHHOro CTaH-
fapTa kak 6uomacca.

a) pacTeHUs U ux YyacTu u gp.:

- conoma,;

- CEeHOo U TpaBa:

- NINCTbA, ApeBecnHa, KOPHU, NMHK, Kopa;

- KyNbTypHblE pacTEHUs, Hanpumep, Kykypysa.

b) cocTosiLMe U3 Gruomacchl 0TXoAbl, NPOAYKTbl U NOGOYHbIE MPOAYKTbI 1 Ap:

- NPOMBbILL/IEHHBIE PEBECHbIE OTXOAbl (OTXOAbl APEBECUHbI OT AepeBoobpaboTkn u fepeBonepepaboTkn. a TaKkke
0T NPOU3BOACTBA APEBECHbIX MaTepnasnos);

- 6/y ApesecuHa (NPoAyKTbl N3 APEBECUHbI U JPEBECHbIX MaTepnanos, O6biBlIME B YNOTPebaeHnn), a Takke Npoayk-
Tbl ¥ NPOAYKTbI NMOGOYHOrO NPOM3BOACTBA OT AepeBonepepaboTku;

- OTXOAbI LEeNoo3bl 1 Gymarv, Hanpumep YepHas Liesoub;

- 1eCoX03A/MCTBEHHbIe OTXOAbI;

- KOCTHas, pbiGHAs MyKa U MyKa U3 OCTaTKOB MPOAYKTOB, XWP. Macso u casno;

- NepBUYHbIE OCTATKN MULLEBOI NPOMBbILIAIEHHOCTH;

- HaBO3;

- ocTaTKM CeNbCKOX03ANCTBEHHbIX TEXHUYECKUX KY/bTYp;

- 0CafKu CTOUHbIX BOZ,;

- 61oras oT rTHUeHNs, 6POXeHUsT UK rasndukaunm 6uomaccsi.

- MOPTOBBIN UN 1 APYrMe BOAHbIE OT/IOXKEHUS:

- CBa/I0YHbIA ras.

MpumeyuyaHue - Topg M UcKONaeMble YaCTU HUKENPUBEAEHHbIX MAaTepnanoB He JO/KHbI paccMaTpmBaTbCs B
KayecTBe 6MomMacchl.
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MpunoxeHue F
(vHbopmaTuBHOE)

TexHnyeckne xapakTepucTuku

F.1 TexHnyeckne xapakTepucTnukn MeTofa CeNeKTUBHOIO pacTBOpPeHus

CpaBHUTENbHbIe UCMbITAHWS NPOBOANIOCH B ABCTPUN. PUHASHAWN. TepmaHun. MTanuun. Monbuwe. Weeyuu, ron-

naHanm n Bennko6putaHum.

Ta6nunya F.1.1 — OnucaHue BMA0B Npo6

Howmep
2
4
5

Mpoba
QV-B
QV-D
QV-E

Marpuua
Tseppoe TONANBO U3 6bITOBLIX OTXOA0B C Npeo6nagaHnem ApeBeCHbIX 0TX040B
Teepaoe ToNMBO U3 BbITOBLIX OTXOA0B
TBeppoe BTOPMYHOE TONINBO 13 GbITOBbIX OTXOA0B C BbICOKMM CoAepXaHuem bymaru un

Lennnossbl

Ta6nuuya F.1.2 — TexHuyeckme XapakTepUCTUKM COAEPXaHUS MaccoBOW A0NM GUOMAcChl Npy NPYMEHEHUU MeToAa
CeJIeKTUBHOTO pacTBOPeHNs

Mpo6a / n o] XT CVR o
2 54 9 95.93 0.97 0.93
4 57 9 67.79 3.43 2,34
5 54 9 54.17 7.04 2.37

Ta6nuua F.1.3 — TexHuueckne xapakTEPUCTUKN COAEPXaHUS BMOMAcChl Kak [OSM IHEPreTUYecKo LEeHHOCTHU npu
NPVYIMEHEHNN METOAa Ce/IeKTUBHOIO pacTBOPEHus

Mpo6a 1n 0 XT oyr
2 7 3 99.03 NA NA
4 19 4 77.53 6.26 6.26
5 19 4 69.92 14.3 14.3

Ta6nunuya F.1.4 — TexHNYecKMe XapakTepUCTUKKU COAepXaHus 6uomaccsl, oS OT COAEpXaHus yrnepoga npu npu-
MEHEHUU MEeTOAa Ce/IeKTUBHOTO PACTBOPEHNS

Mpob6a / n o) *T "y
2 16 3 99.47 0.51 0,51
4 24 4 71,94 6.45 5,85
5 24 4 54.31 12,6 12.6

YcnoBHble 0603HaYeHNA:

| - yncno BbIGPOCOB Pe3ynNbTATOB aHaNU3a;

N - uncno nabopatopuii nocne ycTpaHeHus rpyobix OLLUMOOK;
O - NpoueHT BeNn4uHbI pa3bpoca NOBTOPHbLIX ONpefeneHuii;
xra- cpefiHee apudmeTtuyeckoe, %;

CVR- k03huuMeHT BapmaLm BOCNPOU3BOAMMOCTH;

CVf - koadhpmumeHT Bapuaymn noBTOpsAeMoCTy.

F.2 Paboune xapaktepuctunku 14C
CpaBHuWTeNbHbIe MCMbITaHUA BblM NPOBeAeHbI B Nabopatopusix ABCTpuun, Fepmanun, Bennkobputanun n FronnaHigum.

Ta6nuya F.2.1 — OnucaHve BUAOB Npob

Mpo6a Matpuua

N9 1 Tseppaoe TONAMBO M3 OGbITOBbLIX OTXOA0B C NpeobafgaHnem NPOMbILLIEHHbBIX OTXOA0B

Ne 2 Tseppoe TONAMBO U3 GbITOBLIX OTXOA0B C Npeo6aasaHnemM 6bITOBbIX OTXOA0B

Ne 3 Teeppoe TonNiMBO U3 6bITOBbLIX 0TX0A0B (15 % bymara/kapToH, 44 % papesecuHa, 18 % TBepablii NNacTuK.
12% mArkuii nnacTuk (naeHka), 4 % noactTunku. 4 % TekcTunb. 3% TkaHb (Lennsosa).

Ne 4 Teeppgoe TONAMBO U3 6bITOBbIX OTXOA0B C NpeobiajaHnem CUHTeTUYeCKX Matepuanos (20 % 6ymaral/kap-

TOH. 20 % ppeBecuHa. 20 % TBepAblii nnacTuk (noamatuner), 20 % MArknii nnacTuk (naeHka),20 % TkaHb
(uenntonosa)
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Ta6bnuuya F.2.2— TexHuyeckme xapakTepuUCTUKM ANA anbTePHATVBHOIO MeToAa, OCHOBAHHOro Ha 14C

34

Nr 1
Nr 2
Nr 3
Nr 4

AMS F
xm s
12.6 1.3
61.0 0.02
56.6 1.6
64.0 29

AMS B

s
15.6 1.0
60.4 1.0
56.5 18
50.5 17

YcnoBHble 0603HaYeHNSA:

AMS F - cxXuraHve B neuv U M3MepeHns MeTof0M YCKOPEHHOW Macc-cnekTpoMeTpuy;

AMS L

18.9

5

14

141

56.0
49.3

Bl B

S
0.6
1.0
0.8

16.4

Bl L

S
11

Lsc B

55.5

46,2

5

14

AMS B - cxuraHue B KkasopumeTpuyeckoii 6om6e u u3MepeHunst MeToL0M YCKOPEHHOM Macc-CnekTpoMeTpun:
AMS L - cxuraHue B maclitabax 1abopaTopun 1 USMepeHnsi METOA0M YCKOPEHHO Macc-cnekTpoMeTpun:
Bl B - cxuravue B kanopumeTpuuyeckoit 6oM6e 1 n3mepeHuss METOL0M GeTa-noHu3aumu,;

Bl L - cxuraHue B maclitabax nabopaTopumn 1 nsMepeHns MeTogom 6eTta-noHnsauum;
LSC B - cxwuraHve B kaniopumeTpuyeckoii 6ombe N CUNHTUNNALMOHHbIE U3MEPEHUA:
LSC L - cxuraHne B maclutabax n1abopatopun v CUMHTUANALNOHHbIE N3MEPEHNUS.
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Buénunorpadgusn

EN 15400:2011 Solid recovered fuels - Determination of calorific value
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