OENEPA/TbHOE ATEHTCTBO

NOo TEXHWYECKOMY PErYNINPOBAHWIO U METPOJIOTA

HALUWOHAMbHDbBbIW FTOCT P
CTAHOAPT 54213,

POCCUNCKOMN
< > PEAEPALNN 2015
(EH 15290:2011)

BUOTOIJIMBO TBEPAOE

OnpepeneHne MakpOa/leMeHTOB

EN 15290:2011
Solid biofuels - Determination of major elements
(MOD)

N3paHue ouumansHoe

MockBa
CraHgapTeHdopm
2015


http://www.mosexp.ru/proektnye_raboty.html

FOCT P 54213-2015

Mpegncnosne

1 NOArOTOBJ/IEH ®epepanbHbiM rocygapCTBEHHbIM YHUTAPHLIM NpeanpuatTuem «Bcepoccuiickuii Ha-
YUYHO-MCCNIeA0BATENbCKNIA MHCTUTYT CTaHAapTU3aLMm MaTepuanoB U TEXHONOTNA» (PrYM «BHUWN CMT») Ha
0CHOBe COBCTBEHHOr0 ayTEHTUYHOIO NepeBoa Ha PyCcCKuii A3blK cTaHAapTa, yKa3aHHOro B nyHkTe 4

2 BHECEH TexHunuyecknm KOMUTETOM MO cTaHgapTtusaumm TK 179 «Teepaoe MuHepasibHOe TOMJIMBO»

3 YTBEPX/JEH W BBEJEH B IEVNCTBUE MNpukasom ®efepanbHOro areHTcTBa No TEXHUYECKOMY pe-
rynuposaHunio n metposiornn ot 03 asrycta 2015 r. No 1057-cT.

4 HacTtoAwuin ctaHgapT ABASeTCa MoAUMULUPOBAHHBIM MO OTHOWEHUIO K €BPONENCKOMY pernoHanb-
HoMy cTaHgapTy EH 15290:2011 «buoTtonnusa TBepable. OnpegeneHne makpoanemeHToB» (EN 15290:2011
«Solid biofuels - Determination of major elements») nyTem namMeHeHns oTAeNbHbIX )pas, CCbINIOK, KOTOPble
Bbli€NEeHbl B TEKCTE KYPCUBOM

5 BBAMEH IOCT P 54213-2010 (CEN/TS 15290:2006)

MpaBuna npuMmeHeHUs HacCToSALWEro craHgapTa ycTaHosneHbl B FTOCT P 1.0-2012 (pa3gen 8). H-
hopmauuma 06 N3MEHEHUAX K HACTOsALEMY CTaHAapTy nybavkyeTcs B eXerogHom (no cocTosHMIo Ha 1
AHBapPs TekKyLliero roga) MHOPMaLNOHHOM ykasaTene «HaunoHanbHble CTaHAapTbi», a otULMabHbIN
TEeKCT M3MEHeHW 1 NoMpaBoK - B €XemMeCA4YHOM MHAOPMAaUNOHHOM yKasaTene «HaunoHanbHble CTaH-
fapTbi». B cnyyaB nepecmoTpa (3aMeHbl) WAM OTMEHbl HACTOALWEro craHgapTa cooTBeTCTBYyHLee
yBefom/eHve byneT ony6iMKoBaHo B 6/mxaliliemM BbIMyCKe eXeMeCcayHoro MH(OPMaLMOHHOT0 yKa3aTens
«HauvoHanbHble cTaHaapThi». CoOTBeTCTBYLWan MHopMaLus, yBeor/IeHNs U TeKCTbl pasmeLlaiT -
cA Takke B MH(hopmaunoHHOI cucTeme 06LLEero NoNb3oBaHUs - Ha oduumanbHoOM caiTe dBepanbioro
areHTCcTBa N0 TEeXHUYEeCKo/Xy peryMpoBaHuio n meTponoruv B ceTu NHTepHeT (v/ww.gost.ru)

© CrtaHpgapTuHdopm. 2015

HacToswwii ctaHfapT He MoXeT 6biTb MOTHOCTLIO UM YACTUYHO BOCNPOU3BEAEH, TUPAXMPOBaAH U pac-
npocTpaHeH B kayecTBe oduLnanbHOro n3gaHna 6es paspewernnsa degepanbHOro areHTCTBa No TeXHUYeCcKo-
My PEerysimpoBaHuio U METPOIOrMn
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BBepeHve

JneMeHTbl, HasblBaeMble B HACTOSIWEM CTaHgapTe MakposjieMeHTamu TBepaoro 6uoTonauea,
B 60/bleil CTeneHn SIBAAIOTCS MakpoasieMeHTamMu 30/1bl TOM/MBA, YeM camMoro Tonausa. CeefeHus o
COAEpPXaHUU 3TUX 3/IEMEHTOB B TOM/IMBE MOTYT 6biTb NOMIE3HLIMU AN NPOTHO3UPOBAHUS MOBEAEHUs 30/bl,
T.e. AN NPOrHO3MPOBaHUs Npouecca LWiakoobpasoBaHus Npu cxuraHuu tonnusa. CnegyeT UMeTb B BUAY,
UTO MOBbIWIEHHOE COAEpPXaHUe HEeKOTOPbIX 3/IEMEHTOB MOXET CBUAETe/NIbCTBOBATL O 3arpsA3HeHUU Tonausa

neckom unau 3emsei.
B HacToslleM cTaHgapTe onucaH XUMUYECKUiA MeTopd OonpefeneHuss Makpo3asieMeHToB. B kauvecTBe

anbTEPHATUBHOIO MOXET OblTb MCMOJ/Ib30BaH MeTOf PEHTreHo-thiyopecueHTHO cnektpomeTpun (XRF) npu
HaMuMn NOAXOASILUX CTAHAAPTHLIX 06pa3L0B 6MOMacChl.
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HAUMWOHANBbHBIKN CTAHOLAPT POCCWUMCKOW OSGEALEPALUMN
BMOTOM/INBO TBEPAOE

OnpepeneHne Makpo3NeMeHTOB

Solid biofuel. Determination of major elements

fata BBegeHus — 2016—04—01
1 O6nacTb NMPpUMeHeHUA

HacTtoawwii ctTaHfapT ycTaHaBnvMBaeT MeToAbl ONpeAeneHna Taknux Makpoa/fieMeHTOB, Kak antoMUHUIA
(Al), kanbumit (Ca). xeneso (Fe), marHuin (Mg), docdop (P). kanuit (K), kpemHuii (Si), HaTpuii (Na) n TutaH
(Ti) B TBEpAOM BGUoOTONAMBE MK B €ro 30/e. laHHbIMU MeTofaMu MOTYT 6biTb Takxe onpegeneHsl 6apuii (Ba)
n mapraHey, (Mn).

CTaHfapT COCTOMT M3 ABYX YacTeil: B yacTu A npuBefeH MeToj MpsAMOro onpejeseHnss MakpoasieMeH-
TOB B 6uoTonnMBe. BTOT MeTOA MPUMEHUM Takxe ANA onpefeneHus B TONAMWBE Cepbl U MUKPOINEMEHTOB.
B yacTtn B npuBefeH meToa onpefesieHNs Makpo3neMeHTOB B 30/1e 6uoTonanea, nosyyeHHon npu 550 5C.

2 HopMaTUBHbIE CCbI/IKU

B HacTosillem cTaHAapTe MCMOMb30BaHbl HOPMAaTWUBHbIE CCbISIKM Ha Clejyloline cTaHgapTbl:

FOCT 4461-77 PeakTuBbl. Kucnora asoTHasA. TexHuyeckue ycroBus

FOCT 6709-72 Boga avcTunnmposaHHasa. TexHU4Yeckue ycnosus

FOCT 9656-75 PeakTuBbl. Kucnora 6opHasd. TexHuyeckue ycnoBus

FOCT 10484-78 PeakTusbl. Kucnora tpropucniosogopogHas. TexHnyeckue ycnosus

FOCT 10929-76 PeakTuBbl. Bogopoaa nepokcus. TexHuyeckue ycnosus

FOCT 13867-68 MNpoayKTbl Xumuyeckme. O603HaYeHNe YNCTOTbI

FOCT 23268.6-78 Bopbl MuHepasibHble, MU TbeEBbIE, NeyebHble, e4yebHO-CTO0Bble U NPUPOLHbIE
CTo/0Bble. MeTofbl OnpefenieHnss MOHOB HaT pus

FOCT 23268.7-78 Bopabl MuHepasibHble, MM TbEBbIE, feYebHble, 1e4ebHO-CTO0/0BbIE U NPUPOAHbIE
cntonoBsble. MeToAbl onpefesieHns NOHOB Kasns

FOCT 32975.3-2014 (EN 14774-3:2009) buoTonnMeo TBepgoe. OnpefeneHve cofepxaHus snaru
BbICyLUMBaHNEM. YacTb 3. Bnara aHanuTunyeckas

FOCT 32988-2014 (EN 14775:2009) buoTonnunso TBepgoe. OnpegeneHne 30/1bHOCTK

FOCT 33104-2014 (EN 14588:2010) buoTonnmeo Teepaoe. TepMUHbI 1 onpeaeneHuns

FOCT 33255-2015 (EN 14780:2011) buoTonnuso TBepgoe. MeTozbl NOArOTOBKM NPo6

MpumMmeuyaHue - MNpu NOML30BAHN HACTOSLLMM CTAHAAPTOM LENeCco06pasHO NPOBEPUTL AECTBIUE CChINIOUHbIX
CTaHAaPTOB B MHDOPMALMOHHOM CrCTeMe 06LLETo No/b30BaHUS - Ha OhrLMaIbHOM caiite defiepanbHOK areHTcTBa no
TEXHWYECKOMY PEryIvpoBaHuio ¥ METPOSIOTUN B CETU VIHTEPHET U/ MO eXXEerogHOMyY MHGIOpPMaLOHHOMY ykasarento «Ha-
LIMOHa/IbHbIE CTaHAAPTbI», KOTOPbINA OMY6/IMKOBAH NO COCTOSIHUIO HA 1 STHBaps TEKYLLLEro roga, 1 no BbiNyckam exemMecsiy-
HOTO MH(POPMALIMOHHOIO yKasaTens «HauroHasbHble CTaHAAPTbI» 3a TEKYLWIA rofd. ECiv 3aMeHeH CCbIOYHbIN cCTaHaapT,
Ha KOTOpbIi AaHa HeAaTNPOBaHHAs CCbi/Ka, TO PEKOMEHAYETCS UCMOb30BaTh AeCTBYIOLLYIO BEPCHI0 AaHHOTO CTaHAapTa
C Y4ETOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO U3MEHeHWIA. EC/M 3aMeHeH CCbIIOYHbIN CTaHAapT, Ha KOTOPbIM faHa AaTu-
pOBaHHasi CCbi/IKa, TO PEKOMEH/YETCs 1CMO/b30BaTh BEPCUIO 3TOTO CTaHAAPTA C YKa3aHHbIM BbilLe r040M YTBEPXAEHUS
(NpuHATUS). ECNM nocrie YTBEPXAEHNS HACTOALLEr0 CTaHAApTa B CCbIIOYHbIN CTaHAAPT, HA KOTOPLIN AaHa 4aTMpoBaHHast
CCblfIKa, BHECEHO M3MEHeHMe, 3aTparmBatoLLee NoJloxeHne, Ha KOTOpoe AaHa CCblKa, TO 3TO NOJOXEHNE PEKOMEHAYETCS
NPUMEHNTL 6e3 yueTa AaHHOTO M3MEHEHWs. ECNn CCbINoYHbIN CTaHAapT OTMEHEH 6€3 3aMeHbl, TO NOJIOKEHUE, B KOTOPOM
[laHa CCbI/IKa Ha Hero, PEKOMEHAYeTCsi MPUMEHSITb B YaCTu, HE 3aTparmBatoLLeit 3Ty CCbIKy.

M3paHue ouymansHoe
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3 TepMuHbI 1 onpeaeneHus

B HacTosauweM cTaHgapTe npuMeHeHbl TepMuHbl no FTOCT 33104.

4 OG6O3HauYeHUs1 U COKpPaLLEHMS

4.1 O603HauyeHns

Al — antoMuUHWIA; Ma — marHwuii; Si — KpeMmHwuii;
Ca — kanbuuii: P — doccpop: Na — HaTtpuii;
Fe — xeneso; K — kanuii; Ti — TuTaH.

4.2 CokpaljeHus

4.2.1 ICP-OES — OnTuyeckas aMUCCUOHHAs CNEKTPOMETPUS C UHAYKTUBHO CBSA3AHHOW Naasmoil.
4.2.2 lOP-MS — Macc-CnokTpomMeTpusi ¢ UHAYKTUBHO CBA3aHHOW Na1asmMoil.

4.2.3 FAAS — MNnameHHas aTOMHO-abcopbLUMOHHAA cnekTpomMeTpus.

4.2.4 FES — TlnamMeHHaa aMUCCUOHHASA CNEKTPOMETPUS.

5 CyuwHocTb mMeToaa

Mpoby TBepgoro 6uotonnmea (4actb A) Unum 3016l 6uoTonNnMBa, noayyeHHoli npm 550 eC (vactb B), pas-
naratoT B 3aKpbITOM cocyfe noj BO3AeliCTBUEM XMMNYECKNX PeaKkTUBOB, TeMMnepaTypbl U faB/ieHNS.

B nosnyyeHHOM pacTBOpe Makpoa/leMeHTbl OnpeAensaoT cefywMy MeTogamMmn: ONTUYEeCcKol aMuccun-
OHHOVi cnekTpoMeTpuel ¢ MHAYKTUBHO cBA3aHHON nnasmoil (ICP-OES). macc-cnekTpomeTpuel ¢ UHAYKTUBHO
cBA3aHHOl nnasmoli (ICP-MS) nnu nnameHHoOW aToMHO-abcopbumnoHHol cnekTpomeTpueii (FAAS).

6 PeakTuBbI

6.1 O6WwKne NnonoxeHus

Bce peakTuBbl fO/XHbI UMETh CTEMEHb YACTOTbI HE MeHee 4Y.g4.a. No FTOCT 13867. Ecnu B npo6e onpe-
AENAKT TakXe MUKPO3/IEMEHTbI, CTENEHb YNCTOTbI PeakTUBOB A0/DKHA 6bITb BbllUE.

6.2 Boga BTOpOW cTeneHn YncToThl

OucTwunnupoBaHHyto Bogy no FOCT 6709 gBaxabl NEPEroHAI0T B annapaType U3 KBapLeBoro cTekna
1Ny noAsepralnT AenoHusauunu.

Bofy BTOpOi CTEeNneHn YACTOThl XpaHAT B repMeTUYECKM 3aKpbliTON Tape M3 NoNN3TUIeHa BbiCo-
KOro faB/ieHUs AW NoMNponueHa.

6.3 Kucnorta azotHas (HNO3) no FTOCT 4461. pacTtBop 65 % mMacc, noTHOCTb0 p20 = 1.40 r/cm3.

6.4 Bogopoga nepokcug (H20 2), pacteop 30 % macc, nioTHocTbio p20 = 1.11 r/em3no FOCT 10929.
6.5 Kucnota propuctosogopogHasa (nnasukosas) (HF) no FOCT 10484. pactBop 40 % macc, Na0THO-
cTbto p20 = 1,13 r/cm3.

BHVUMAHWE! NMnaBukoBas KMcnota MoXeT 6blTb OnacHa AN 340POBbS.
6.6 Kucnota 6opHas (H3B03) no FOCT 9656. pacTteop 4 % Mmacc.

7 O6opypoBaHMe U TpeboBaHMA K HEMY

7.1 HarpeBaTtenbHOoe 060pyAoBaHMe, Nnoaxoasuiee A8 UCNONb30BaHWA NPU pas3noXeHny npoo.

CywunbHblii WKag ¢ 3nekTpoHarpeBoM WAWM APYroil HarpeBaTenbHblli 610K, o6ecneynBarWwmnini Temne-
patypy (220 + 10) °C.

7.2 MwukpoBO/IHOBasi neyb, NpeAHasHavyeHHass AN NabopaToOpHOro MCMNOMb30BaHUSA, OCHalleHHas
YCTPOWCTBOM ANA KOHTPONSA TemnepaTypbl.

7.3 Cocyabl ANs pa3noxeHua npob

BaHku 13 ptoponnacTa, cnocobHble BblAepXnBaTh TeMnepatypy pasnoxeHns npoobsbl.
7.4 Becbl C Nnpefenom fonyckaeMoli NorpewHoCcTn B3BeWwnBaHms + 1 mr.
7.5 MnacTukoBble MepHble KONbbI.
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8 MoarotoBka NPo6bI

Mpob6a fnsa ucnblTaHwii npeacTaBnAeT cob6oil aHaNUTUYECKY0 NPO6Y C MakCMasbHbIM pa3mMepoM 4va-
cTuy 1 MM, npurotoBneHHyto B cooteetcTeumn ¢ FTOCT 33255.

Pe3ynbTaTtbl UCMbITAHWA paccuMTbiBalOT Ha Cyxoe cocTosHue Tonamsa. OJHOBPEMEHHO W3 OTAe/bHON
HaBeCku Npobbl onpeAensoT MaccoBylo 400 Barn aHanuTuyeckoin npo6el no FOCT 32975.3.

9 lNMpoBeneHvie NcCnbiTaHUA

9.1 PasnoxeHne npo6

MpumeuaHne — MNpu pasnoxeHUn NPo6 B NPUCYTCTBUAM DTOPUCTO-BOJOPOAHON KCNOTLI BO3MOXHO 06pa3o-
BaHWe IETYUYUX COEANHEHNI.

9.1.1 YacTb A: npssmoe onpefeneHne n3 tonnnea

Mpo6y TonauBa pasnaratloT B 3aKpbiTOM cocyge u3 dgptoponnnacta (7.3). PasnoxeHne npoBogAT B Cy-
WNAbHOM WKady, HarpeBaTesibHOM 610ke (7.1) MM MUKPOBONHOBON neun (7.2). Ansa aToro:

- HABECKY M3MeNlbY4eHHON 1 TwaTeibHO NepemMellaHHon Nnpobbl maccol 500 Mr nomewarT B cocys ANA
pasnoxeHusa. B cocyq gobasnsawT 3.0 cmM3 H20 2 (6.4), 8.0 cM3 HNO03(6.3) n 1.0 cm3 HF (6.5). Cogepxumoe
cocyaa OCTOPOXHO nepemelnBaloT U yepe3 5 MUH (Nocne TOro, kKak NpoifeT peakuunsa) 3akpbiBalOT KPbILLKON;

- Harpes cocyga npoBOAAT NOCTENeHHO. nHamuka Harpesa Ao/KHa 6biTb cnefyoLei:

a) B CYyLUWNLHOM LWKady nav HarpesaTesibHOM 610kel:

1) B TeyeHne 14 HarpeBatoT A0 220 'C co ckopocTbio 3.33 'C/MuH;
2) BblgepxuBatoT B TeyeHne 14 npu 220 °C;

b) B MUKPOBOJIHOBOW neyn2:

1) B TeueHme 15 muH HarpesatoT Ao 190 °C co ckopocTbio 11.33 BC/MUH:
2) BblgepxuBawT B TeyeHne 20 muH npu 190 BC;

- NOeNI0 OXJTAXAEHNS 0 KOMHATHON TemnepaTypbl COCy/ OTKpbIBakOT, 06aBns0T B Hero 10 cm3 H3B03
(6.6) pna HeliTpanusaymm HF. CHOBa 3aKpblBalOT COCYA U HarpeBalT B CIeAyOWeM pexuve:

a) B CYLWMNbHOM WKady navn HarpesaTesibHOM 610kel:

1) HarpeBalT Kak MOXHO 6bicTpee o 180 °C:
2) BblgepxuBatT B TeyeHne 15 mux npu 180 C:

b) B MMKPOBO/IHOBOI Neun2:

1) HarpeBalT Kak MOXHO 6bicTpee 4o 150 °C:
2) BblgepxuBatoT B TeyeHne 15 mun npu 150 CC:

- noc/sie oxNnaxAeHna pacTBop U3 cocyfa A5 pas3noxXeHa NepeHoCcAaT B MepHYto Konby. Cocy Ans pas-
NIOXEHUs1 HeCKONbKO pa3 TwaTe/lbHO MpoMbIBalOT BOAOW (6.2). civBas BoAy B Ty Xe MepHylo konby. Bmectu-
MOCTb MEpPHOIA Ko/1bbl 3aBUCUT OT UCNO/Ib3YyeMOro meTofa onpegeneHuns. [lonmesaioT Body 40 METKU.

MpumeyaHune - HekoTopble cocyfbl U3 hTOponiacTa He BbiAepXMBaloT Temnepatypy Bbiwe 170 °C. B aTom
cnyvae pasfioxeHue NPoBOAAT NPy MeHbLLEN TeMnepatype, BblAepxmsas Npoby npu 3Toi Temnepatype 6onee gamTesb-
Hoe Bpemsi. [poBepKy NpaBuIbHOCTU Pe3y/ibTaros, MOMyYEHHbIX B TakUX YC/TOBUSAX, OCYLLECTB/IAIOT, NMPOBOAS B 3TUX Xe
YCNOBUSIX aHa/n3 cTaHAapTHOro obpasua 6uoMaccsl, 6/IM3K0ro rno coctasy aHaM3Mpyemoit npobe 6uoTonvea, u cpas-
HVBasA NoslyYeHHble Pe3y/bTarbl C NacnopTHLIMU 3HAYEHUAMMN.

9.1.2 YacTb B: onpegeneHne n3 300bl, nosiydeHHol npu 550 °C

30Ny ANA UcnbiTaHUA nNony4valoT, Harpeeas npo6y fo 550 °C 1 04HOBPEMEHHO onpeaenss ee 30/1bHOCTb
npu atoli Temnepatype B cooTBeTcTBUM ¢ TOCT 32988.

[anbHelwre npoyeaypbl pasnoxeHWs 30/bl aHANOMMYHbI NpoLedypaM, KOTOpble UCNOMb3YIOT ANA pas-
NOXeHUs Tonnmea:

- HaBeCKy TlWaTeNbHO NepemMellaHHon 306l Maccol 50 Mr nomewLaoT B COCyA AN pasnoxeHus. B co-
cyn po6asnsawT 2.0 cmM3 H20 2 (6.4), 3,0 cM3HNO03(6.3) n0.75 cm3 HF (6.5). Cogepxumoe cocyfa 0CTOPOXHO
nepeMeLllnBaT U Yepes 5 MUH (Nocne TOro, Kak NpoifeT peakuuns) 3akpbiBalOT KPbILLKOIA;

- Npoby pasnaratT, UCNONb3yA O4WNH U3 PEXMMOB Harpesa, onucaHHbiX B 9.1.1:

- Noc/ie OXNaxAeHnsa A0 KOMHATHOI TeMnepaTtypbl Cocya OTKpbiBalOT, 06aBNsA0T B Hero 7.5 cM3 H3B0 3
(6.6) 1 20 cm3BOAbI (6.2) AnA HelhTpanusauun HF;

1 YkasaHHaa Temneparypa OTHOCUTCS K HarpesaTe/ibHOMy Npubopy (HanpumMep, K CyLUMIbHOMY LKady)

2 YkasaHHas Temnepartypa OTHOCUTCS K pacTBopy.
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- CHOBa HarpesaloT npoby, Cnonb3ys OAUH U3 PeXNMOB Harpesa Ana HelTpanusayum (9.1.1);

- nocfie oxflaxAeHns pacTeop U3 cocyja AN pasnoXeHns NepeHocsaT B MepHYyto Konby. Cocya ans pas-
NTOXXEHNA HEeCKO/bKO pas TwaTe/NbHO NMPOMbIBalOT BOAOI (6.2). civBas BoAy B TY Xe MepHYyto konby. Bmectu-
MOCTb MEpPHOW K0/16bl 3aBUCUT OT UCNO/Ib3YyeMOro meToda onpegenenuns. JlonusawT BoAy A0 METKU.

MpumMmeuyaHue — PasnoxeHue 30/bl CAeAyeT NPOBOAUTL CPa3y Xe Noc/e ee nosyyeHns. Mpu XxpaHeHnn 30/bl
CYLLECTBYET PUCK NOI/OLLEHUS €10 BNarm.

9.2 MeToAbl ONPCAO/TIOHNA

[Onsa nsmepeHusa koHueHTpauuin Al. Ca. Fe. Mg, P. K, Si, Na n Ti ncnonb3sytT cnegywuimne metogbl; ICP-
OES, ICP-MS, FAAS. FES. 2Tu n gpyrue metoabl pernameHTuposarsl B FOCT23268.6, FTOCT23268.7.

9.3 XonocToi onbIT

MpoBOASIT X0/10CTOV ONbIT B COOTBETCTBMM C NpoueaypamMu, onucaHHbiMu B 9.1.1.9.1.2 1 9.2, Ho 6e3 Ha-
BECKM Npo6bl. Pe3ynbTaThl X0N0CTOrO ONbiTa NO3BONAIT OLEHUTH COAEPXKaHMNE OonpeaensieMblX 3/IEMEHTOB B
peakTuBax u nobble 3arpa3HeHns, nonajawwmne oT obopyfoBaHnsa n n3 sosgyxa nabopatopun. Cogepxanve
3TUX 3arpsA3HEHUN He JO/KHO GbiTb GONbLUNM.

MpnmeyHne — KOIMYECTBEHHO HE3HAYMMbIM CUMTAIOT MaCCOBYHO [0J/110 3/IeMEHTA B pacTBOpPe XOM0CTOro
onbITa, COCTaB/IALLLY0 MeHee 20 % cofepxaHns aneMeHTa B pactTBope npobbl.

10 O6paboTka pe3ynbLTaToB

PesynbTatbl UcnbliTaHUA npefcTtaBnseT coboli cpegHeapucMeTMyeckoe 3HayeHue pesynbTaTtoB ABYX
napannenbHbix onpegeneHnii. PesynbTarbl UCAbITAHNIA MOTYT 6bITb NepecunTaHbl Ha pas3/inyHble COCTOSHUSA
TonnuBa.

MaccoBylo L0110 3/1IeMeHTa B Cyxoli npo6e 6uoTtonavea 3 d, Mr/kr. paccunTbiBaloT no hopmynam;

- Npu onpegenexHun us 6noTonnnea

9u_«?3-c30)Y 100 . @
w (100-Wa)' "}

- Npu onpeaesieHUn u3 30/bl GuoTonnmea

_ |ca~ca.0Y A*
TK (l0O-n/ v "1
roe ¢ — KOHLUEeHTpauus afneMeHTa B pacTBope npo6bl, Mr/am3;

C3 0 — KOHUeHTpauus afleMeHTa B pacTBope X0J/I0CTOro onbita, Mr/gm3;

V — o6bem pacTBopa npobbl, cm3;

T — macca HaBecku 6uoTonnmea, oTobpaHHas 4NA UCNbITAHNS, T,

/InA — macca HaBecKu 30/1bl GUOTONMMBA, NOyYEHHOW npu 550 °C, oTo6paHHasn ANsA UCNblTaHus, T.
Aa — 30/1bHOCTb @aHaNUTNYeckoin npobbl 6uotonnuea npu 550 °C, %);

W* — maccoBas fonsa Bnaru B aHannTmyeckoit npobe 6uotonnnea. %.

11 MpoTOKON MCNbITaHWIA

MpoTOKON UCNbITaAHWU JOMKEH COAepXaThb;

a) CCbINIKy Ha HaCTOALLMI cTaHAapT;

b) pe3ynbTaTbl UCMbITAHUIA C yKa3aHMEM Ha Kakoe COCTOSHWE TOM/MBA OHU BblpaXeHbl;

C) naeHTUdMKaLMoHHbIE AaHHble nabopaTopun u faTy NpoBeAeHUs UCMbITaHuii;

d) naeHTudukaymo nccnegyemoi npobsl;

€) NPoBOAMBLUMECS NMPU UCNbITAHWUAX NPOLEAYpPbl, HE ONUCaHHble B HACTOSALEM CTaHAapTe UAn Heobs-
3aTesibHbIE;

0 nto6ble 0CO6EHHOCTU, OTMEYEHHble B X0fe UCMbITaHWA.
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MpunoxeHne A
(cnpaBoyHoe)

KOS(*JChMHMeHTbI nepecyeta onpegendemMmblxX KOHL[eHTpaLU/IVI C 3/1eMeHTa Ha OKcunpag sanemMeHTa

Mpy HEOBXOAMMOCTM NPELCTaBUTL COCTAB 30/1bl TBEPAOrO GUOTONMBA, NOsTyYeHHol npu 550 °C. B BUAE MACCOBbIX
[loNeii B 30/1€ OXCWA0B MaKpO3/IEMEHTOB UCMOMb3YHOT CiefytoLve KoadhuLMeHTbI NEPeECYeTa MaCCOBbLIX JOMel 31emMeH-
TOB Ha COiepXaHusi OKCUAOB:

Al - A120s 1,89
Ca -» CaO 1.40
Fe — Fe203 1,43
Mg -¢ MgO 1,66
P-P 25 2,29
K-*K20 1,20
Si- Si02 2,14
Na -+ Na20 1.35
Ti- Tw?2 1,67
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