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MNpepgnucnoBne

1 NOANrOTOBJ/IEH depepanbHbiM rocy4apCTBEHHbIM YHUTAPHbLIM npeanpuatTneM «Bcepoccuiickmii Ha-
YYHO-MUcCcNefoBaTeIbCKUA MHCTUTYT CTaHAapTu3auum matepuanoB n TexHonoruin» (Pryrn «BHUMN CMT») Ha
OCHOBe COOGCTBEHHOrO MnepeBoja Ha PYCCKUIA SA3blK aHINMOA3bIYHON Bepcun cTaHfapTa, YKasaHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum komMutetom no ctaHgapTtusaunm TK 179 «Teepaoe muHepasibHoOe TOMJMBO»

3 YTBEPX/AEH W BBEAEH B JEWNCTBWE Mpukasom defepanbHOro areHTCTBa N0 TEXHWYECKOMY
perynuposaHuio n metponorum ot 3 asrycta 2015 r. Ne 1057-ct

4 HacToAwwnii ctaHgapT ABNSeTCA MOAMM(ULMPOBAHHBIM MO OTHOLWEHUIO K €BPOMeickoMy cTaHgapTty
EH 15290:2011 «BuoTtonnmea TBepablie. OnpegenieHne MmakpoanemeHtoB» (EN 15290:2011 «Solid biofuels —
Determination of major elements», MOD) nyTeM nsMeHeHUsA OTAe/IbHbIX )pas, CCbIJIOK, KOTOPbIE BblAe/IEHbI
B TEKCTE KYPCUMBOM

5 B3AMEH IOCT P 54213—2010 (CEN/TS 15290:2006)

6 MEPEV3JAHUNE. OkTa6pb 2019 r.

MpaBuna NpUMeEHeEHNA HaCTOALWEro cTaHgapTa yCTaHOB/EeHbl B CTaTbe 26 PefepanbHOro 3akoHa
0T 29 umioHa 2015 r. Ne 162-®3 «O cTaHgapTu3aunm B Poccuiickoin depgepauun». MIHdopmauyns o6 ns-
MEHEHMAX K HacToAWeMy cTaHaapTy NybankyeTca B exXerogHom (Mo cOCTOSHUI Ha 1saHBapsa Tekywero
roga) MHOPMaLMOHHOM yKasaTene «HauuoHasbHble CTaH4apThbi», a ouunanbHbli TEKCT U3MEHEHUN
N MonpaBoK — B eXeMeCSAYHOM MH(OPMaLUOHHOM yKasaTene «HauuoHanbHble cTaHgapThi». B cnyyae
nepecMoTpa (3aMeHbl) WM OTMEHbl HaCTOSALWEro cTaHjapTa CooTBeTCTBYyLWee yBeJoMeHne 6yaeT
ony6nnKoBaHO B Onmxaiillem BbINyCKe eXeMecsAYHOro MHAOPMaLMOHHOro ykasaTens «HauuoHanbHble
cTaHgapThi». CooTBeTCTBYyKLWAasa UHpopMmauns, ysegoMneHne  TeKCTbl pasMeLllalnTCca Takke B UH-
chopmaunoHHOR cncTeme o6Lero nonb3oBaHUss — Ha odmumanbHOM caliTe defepanbHOro areHTCcTBa no
TEexXHNYEeCKOMY perynnpoBaHuio U MeTposiorum B ceTu MHTepHeT (Www.gost.ru)

© CtaHgapTuHdopm, odpopmieHune, 2015, 2019

HacTosiwuii ctaHAapT He MOXeT 6bITb MOJTHOCTbLIO UM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauyecTBe OPMLMANBHOIO M3faHusa 6e3 paspewerns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuio 1 MeTpoJsiorim
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BBepneHne

DneMeHTbl, Ha3blBaeMble B HACTOSILLEM CTaHAapTe MakKpoa/nemMmeHTamu TBepaoro 6motonanea, B 60/b-
e cTeneHn ABNSAIOTCA MaKpo3/leMeHTaMW 30/1bl TON/IMBA, YEM camoro Tonsuea. CBefeHUs 0 cofAepXxaHum
3TUX 3/IEMEHTOB B TOM/IMBE MOTYT ObiTb MOMI€3HBIMU A1 MPOTHO3MPOBAaHWUS MOBEAEHUS 30/bl, TO €CTb ANs
NPOrHO3MpoBaHUA npouecca LaakoobpasoBaHus nNpu cxuraHun Tonamea. CnegyeTt MMeTb B BUAY, YTO MOBbI-
LLeHHoe cofepXXaHne HEKOTOPbIX 3/IEMEHTOB MOXET CBUAETEeNIbCTBOBATbL O 3arpsA3HEeHUM TONMBA NECKOM WK
3emnei.

B HacTosilleM cTaHgapTe onucaH XMMUYECKUiA MeToq onpegeneHnss MakpoasieMeHToB. B kayecTBe anb-
TEePHATUBHOIO MOXeT 6blTb MCNO/Ib30BaH METO[ PEeHTreHo-pnyopecueHTHON cnekTpomeTpun (XRF) npu Ha-
NNYnN NoAXoAsilMX cTaHAapTHbIX 06pa3LoB 6MomMaccsl.
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HAUMWOHA/NBbHBIN CTAHAOAPT POCCUMWCKOMN SGEALEPALMUWN

BNOTONNNBO TBEPAOE

OnpepgeneHne Makpoa/1eMEHTOB

Solid biofuel. Determination of major elements

[ata BBegeHna — 2016—04—01

1 O6nactb NpYMeHeHus

HacTtosawwmin ctaHgapT yctaHaBiMBaeT MeTobl ONpeAesieHNs Taknx MakpoaneMeHToB, Kak antomuHuii (Al),
kanbuuii (Ca), xeneso (Fe), maruuii (Mg), dboccop (P), kanuii (K), kpemHuii (Si), Hatpuin (Na) n TutaH (Ti)
B TBEpAOM 6MOTON/IMBE WM B €ro 3o05e. JlaHHbIMM MeTogamMu MOryT BbiTb Takke onpegeneHbl 6apuii (Ba) u
mapraHew, (Mn).

CTaHpapT cOCTOWUT U3 ABYX YacTei: B yactu A npuBedeH MeToh NPsSAMOro onpegeneHns mMakposnemeH-
TOB B 6uoTonaMBe. OTOT METOA NMPUMEHMM Takke A/ onpefeneHns B TOMNBE Cepbl U MUKPO3/TIEMEHTOB.
B yactu B npuBegeH mMeTo[ onpefesieHns MakpoasieMeHTOB B 30/11e buoTonnmea, noay4vyeHHon npu 550 °C.

2 HopmaTnBHbIe CCbIIKA

B HacToswWeM cTaHfapTe MCNnosb30BaHbl HOPMATUBHbLIE CCbIIKM Ha cnegylowme cTtaHgapTbl:

FOCT 4461 PeakTuBbl. Kucnora asoTHas. TexHuyeckue ycrnoBus

FOCT 6709 Boza gucTwunanposaHHasa. TexHU4YecKme ycrioBus

FOCT 9656 PeakTuBbl. KncnoTa 6opHas. TexHU4eckne ycnoBus

FOCT 10484 PeakTuBbl. Kucnora propnucToBofopoaHas. TexHNnyeckne ycroBus

FOCT 10929 PeakTuBbl. Bogopoga nepokcug. TexHUYeckue ycrioBus

FOCT 13867 MNMpoayKTbl xummnyeckne. O603HAYEHNE YNCTOTbI

FOCT 23268.6 Boabl MMHepasibHble, MU TbEBLIE, /Ie4YebHble, 1e4e6HO-CTO/0BbIE U MPUPOLHbLIE CTO/10-
Bble. MeToAbl onpefeneHsi NOHOB HAT puUs

FOCT23268.7 Bogbl MUHEpasibHblE, MMTbEBbLIE, NevyebHble, 1e4ebHO-CT0/10BbIE U NPUPOAHbIE CTO/0-
Bble. MeTo/Abl onpegeneHms NOHOB Kasus

FOCT 32975.3 (EN 14774-3:2009) bnoTonaneo TBepgoe. OnpegeneHme cogepxaHus snaru BbiCyLIN-
BaHveM. YacTb 3. Bnara aHannTuyeckas

FOCT 32988 (EN 14775:2009) buoTonnueo TBepgoe. OnpefeneHne 30/IbHOCTH

FOCT 33104 (EN 14588:2010) buoTonnueo TBepgoe. TepMUHbI 1 ONpeaeneHmns

FOCT 33255 (EN 14780:2011) buoTonnameso TBepgoe. MeToabl NOAFrOTOBKN Npo6

MpumeyaHne — T[Ipu NOML30BAHUM HACTOSLLMM CTaHAAPTOM Liesiecoobpa3Ho NpoBepuTh AeicTBMe CCbioY-
HbIX CTAHAPTOB B MHJIOPMALMOHHOW cucTeMe O6LLEro Mosib30oBaHUA — Ha odimuMasibHOM cailte PefepasibHOro areHT-
CTBa MO TEXHNYECKOMY PEery/iMpoBaHuio N METPO/IOTUN B CETU IHTEPHET MM No exerogHomy MHgopMaLoHHOMY yKa3a-
Teno «HaumoHasbHble CTaH4aPTbl», KOTOPbIA ONy6/IMKOBaH MO COCTOSHWIO Ha 1 AiHBaps TeKyLlero roga, v no Bbiyckam
eXeMeCsHYHOro MHPopMaLMOHHOIO ykasaTens «HaunoHaslbHble CTaHAapTh» 3a TeKyLmiA rof. Ecnv 3amMeHeH CCbI/TOYHbIN
CTaHAapT, Ha KOTOPbI fAaHa HefaTMpPOBaHHAsA CCblKa, TO PEKOMEHAYETCSH UCNOMb30BaTh AENCTBYIOLLYIO BEPCUIO JaHHOTOo
CTaHfapTa C y4eTOM BCEX BHECEHHbIX B [JaHHYI0 BEPCUIO M3MEHEHW. ECnn 3aMeHeH CCbINIoYHbIA CTaHAapT, Ha KOTOpbINA
[aHa JaTupoBaHHas CCbl/ka, TO PEKOMEHAYEeTCs UCMO/b30BaTb BEPCUIO 3TOTO CTaHAapTa € YKasaHHbIM Bbille rofoM yT-
BepxaeHus (NpuHATUS). Ecnmn nocne yTBEPXAEHWA HACTOALWEro cTaHAapTa B CCbIIOYHbIA CTaH4APT, Ha KOTOPbIM AaHa
[aTupoBaHHas CCbl/ka, BHECEHO M3MEHEHWE, 3aTparmBalolee MnosIoKeHVe, Ha KOTOPOoe AaHa CCbljlka, TO 3TO MOJIOXKEHNe
pekoMeHAyeTcs NPUMEHATb 6e3 yyeTa AaHHOro M3MeHeHus. ECnn cCbiloyHbIi cTaHAapT oTMEHeH 6e3 3aMeHbl, TO Mosio-
)XEHVe, B KOTOPOM [aHa CCbI/Ika Ha Hero, PeKOMeHAYeTCs NMPUMEHSATL B YacTW, He 3aTparvmsBatolell 3Ty CCbIKY.

M3paHve oduumnanbHoe
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3 TepMUHbI 1 onpeaeneHvs

B HacToswem ctaHgapTe npuMeHeHbl TepmuHbl no FOCT 33104.

4 O603HaYeHNsT N COKpaLleHUs

4.1 O603HaveHusa

Al — anloMUHUIA; Ma — MarHwmii; Si  — KpeMHui
Ca — kanbuwui; P — cocdop; Na — HaTtpuii;
Fe — xeneso; K — kanwis; Ti — TuTaH.

4.2 CokpaweHuns

4.2.1 ICP-OES — onTtnyeckass aMUCCUOHHAs CNEKTPOMETPUS C MHAYKTUBHO CBSI3aHHOI Na3Moil.
4.2.2 ICP-MS — macc-cnekTpoMeTpus € MHAYKTUBHO CBSI3aHHOI Nia3moil.

4.2.3 FAAS — nnameHHas aToMHO-abcop6LUMOHHasA CNeKTPoOMeTpus.

4.2.4 FES — nnamMeHHas aMUCCUOHHAA CNeKTPoOMeTpus.

5 CyuwHocTb MeToga

Mpob6y TBEpAOro 6moTonamea (4acTtb A) nam 3016l 6GuoToNAMBa, NonydyeHHon npm 550 °C (vacTb B), pas-
narawT B 3aKpbITOM cOCyje Nnoj BO34EWCTBMEM XMMUYECKUX peakTUBOB, TeMMepaTypbl 1 AaB/eHUS.

B nmonyyeHHOM pacTBOpe MakKpO3/IEMEHTbI ONpeaensawT cnegyrowumMmyn MeTogamMmu: onTUYEeCKOn amuccu-
OHHOl CneKTpoMeTpuen ¢ MHAYKTUBHO cBA3aHHOl nnasmoit (ICP-OES), macc-cnekTtpomeTpueli ¢ UHAYKTUBHO
cBsizaHHOW nnasmoii (ICP-MS) nnn nnameHHoli aTOMHO-abCcopbuUnMOHHON cnekTpomeTpuein (FAAS).

6 PeakTuBbl

6.1 O6LIVe NOMOXeHUS

Bce peakTuBbl AO/MXHbI UMETb CTENEHb YNCTOTbl HE MeHee 4. A4. a. o TOCT 13867. Ecnu B npobe onpe-
[ensT Takke MUKPO3/IEMEHTbI, CTEMEHb YNCTOTbl PeakTUBOB A0/IKHA ObiTb Bbille.

6.2 Boga BTOpOI CTENEHN YNCTOTbI

AucTwrnnnuposaHHyto Bogy no FOCT 6709 aBaxbl NeperoHAT B annapaType U3 KBapLueBoro crekna
UNn noasepravnT AeNoHM3aLun.

Boay BTOpOi CTeNneHn YUCTOThbI XpaHAT B repMeTUYecKU 3aKpblTOM Tape M3 NoNUaTuneHa BbICo-
KOro faBneHus uny noaunponuieHa.

6.3 Kucnota asoTtHasa (FINO3) no TOCT 4461, pactBop 65 % macc, nnoTtHocTbio p20 = 1,40 r/cm3.

6.4 Bogopoga nepokcug (H20 2), pactBop 30 % macc, nnoTHocTbio p20=1,11 r/cm3no FOCT 10929.

6.5 Kncnota gpropuctosogopogHasn (nnasukosas) (HF) no FTOCT 10484, pactsop 40 % macc, Na0THO-
cTbto p20=1,13 r/lcm3.

BHUMAHWE! MnaBnkoBas KuUc/ioTa MOXET 6bITb onacHa A/ 340p0BbA.

6.6 Kucnota 6opHas (FI3BBO3) no FOCT 9656, pactsop 4 % macc.

7 O6opynoBaHve 1 TpeboBaHUSA K HEMY

7.1 HarpeBaTtefnbHOe obopyaoBaHue, noaxogsuiee AN UCMNOMb30BaHWA MPU passioxeHun npob.

CyLWwunbHbIA WKad € 31eKTpoHarpeBoM WM APYroil HarpeBaTefbHbli 6/10K, ob6ecneynBalLwmii Temne-
patypy (220 £ 10) °C.

7.2 MuKpoBOSHOBas neyb, nNpejHasHavyeHHas ANA N1abopaTOPHOro WMCNOMNb30BAHWSA, OCHalleHHas
YCTPOWACTBOM [A/11 KOHTPOASA TemnepaTypbl.

7.3 Cocyabl onsi pasnoxeHusi npob

BaHkn 13 dpToponnaacTta, CNoCob6Hble BblAepXuBaTb TeMNepaTypy pasfioxXeHns npoobbl.
7.4 Becbl C npegenom AonyckaeMol MOrpewHoCcT! B3BeWMBaHUs + 1 wr.
7.5 MnacTukoBble MeEpPHbIE KOJObI.
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8 NogrotoBka NpoobI

Mpo6a ans ucnbiTaHuii npepcraBnsetT coboit aHanUTUYECKy0 Npoby C MakCUMasbHbIM pasMepoMm va-
ctuy, 1 mm, npurotoBneHHyw B cootBeTcTBum ¢ FOCT 33255.

PesynbTaTbl UCNbITaHWIA paccunTbiBalOT Ha Cyxoe cOCTosiHue Tonnauea. OAHOBPEMEHHO W3 OTAE/IbHOMN
HaBeckn nNpobbl onpeaensArT MaccoByl A0/ Bnarn aHanntuyeckor npo6sl no NOCT 32975.3.

9 lNpoBeaeHVe UCMbITaHUA

9.1 PassioxeHune npob

MpumeuyaHne — [pn pasnoXeHMn NPo6 B MPUCYTCTBUM (DTOPUCTO-BOAOPOAHON KMCMOTbI BO3MOXHO 06pa3o-
BaHVe NeTy4YMX COeNHEHWIA.

9.1.1 YacTtb A: npAmMoe onpeaeneHne 13 Tonavea

Mpoby TonnmMBa pasnaralT B 3aKpblTOM cocyae u3 dptoponnacta (7.3). PasnoxeHue npoBoAasAT B Cy-
WWAbHOM LWKady, HarpeBaTenbHOM 6/10ke (7.1) nanm MMKpPOBOIHOBOM neun (7.2). Ansa aToro:

- HaBeCKy M3Mes/IbY4EeHHOW M TuaTeNbHO NepeMellaHHOoN npobbl Maccoin 500 Mr nomewarT B cocyq Ans
pasnoxexusa. B cocyp gobasnsot 3,0 cmM3 H20 2 (6.4), 8,0 cM3 HNO3(6.3) n 1,0 cm3 HF (6.5). Copgepxumoe
cocyfa OCTOPOXHO nepemewmnBaroT 1 yepes 5 MvH (Mocne TOro Kak NpoigeT peakumns) 3akpbiBatoT KPbILLKOM;

- HarpeB cocyja NpoBOASAT NOCTENEHHO. luHamMunka HarpeBa A0/HKHa ObiTb criegyoLeii:

a) B CYLUMNBbHOM LWKady nnn HarpeBatenbHoM 6n0kel);

1) B TeueHune 14 HarpeBatT 0 220 °C co ckopocTbio 3,33 °C/MUH;
2) BblgepXuBalT B TeueHue 14 npu 220 °C;

b) B MUKPOBOJ/THOBOW neuvun2),

1) B TeueHune 15 muH HarpeBawT go 190 °C co ckopocTbio 11,33 °C/MuH;
2) BbigepxuBaloT B TedeHne 20 MuH npu 190 °C;

- Mocne oxnaxpeHuss A0 KOMHaTHOW TemnepaTypbl cocyp OTKpbiBalwT, fob6aBnsawTt B Hero 10 cm3
H3B 03 (6.6) ans HeinTpanusauymn HF. CHOBa 3akpbiBalOT COCYA M HarpesalT B CNEAYIOWEM peXUME:

a) B CYLWN/IbHOM wWKady nnn HarpesaTtenbHOM 610Kel);

1) HarpeBalT Kak MOXHO 6bicTpee go 180 °C;
2) BblgepXxuBarT B Te4yeHne 15 muH npu 180 °C;

b) B MMKPOBOJ/THOBOW neumn2);

1) HarpeBalT Kak MOXHO 6bicTpee go 150 °C;
2) BblgepXxuBarT B TedyeHne 15 muH npu 150 °C;

- nocnie oxnaxAeHus pacTBOp M3 cocya O/ pa3/iokeHWs MepPeHOoCAT B MepHyto konby. Cocya ons pas-
NOXEHNA HEeCKOSbKO pa3 TuwiaTeslbHO NMPOMbIBAKOT BOAON (6.2), cnuBas BOAY B Ty Xe MepHyl konby. Bmectu-
MOCTb MEpPHOW KO/6bl 3aBMCUT OT UCMONb3YEMOro MeToda onpegesieHns. JonusawT BOAY A0 METKMU.

MpumevyaHne — HekoTopble cocyapl U3 hTOpONIacTa He BblAEPXMBAIOT TemnepaTypy Bbiwe 170 °C. B 3ToM
c/lydae passfioxeHve NPOBOAAT NpY MeHbLUEN TeMnepaType, Bblgepkueas npoby npu 3Toin Temnepartype 6onee gnmTenb-
Hoe Bpewms. poBepKy MpaBWIbLHOCTU Pe3yNnbTaToB, NOSYYEHHbIX B TaKMX YC/IOBUAX, OCYLLECTBASAIOT, NPOBOASA B 3TUX Xe
YCMOBUAX aHaNIn3 cTaH4apTHOro obpasua 6uomaccsl, 6a13KOro No cocTaBy aHaIM3NPyeMoit Npobe 6uoTonmea, M cpas-
HMBas MOJyYEHHbIE Pe3y/ibTaTbl C NACNOPTHLIMU 3HAYEHUSAMU.

9.1.2 YacTb B: onpegeneHne u3 30/bl, nonyyeHHo npn 550 °C

300y AN UCNbiTaHUsa nonyyarT, HarpeBast npoby Ao 550 °C 1 0gHOBPEMEHHO ONpeAensis ee 30/IbHOCTb
npu 3Toil Temnepatype B cooTBeTcTBUN ¢ TOCT 32988.

JanbHeliwne npoueaypbl pasnoXeHWUs 30/1bl aHANOTMYHbl Npoueaypam, KOTopble UCMNOb3yT AN pas-
NIOXXeHUsa Tonsmea:

- HaBeckKy TwWaTenbHO NepeMeLllaHHon 30/bl Maccoin 50 Mr nomewalT B cocys A8 pasnoxeHus. B co-
cyn pobasnsawT 2,0 cM3 H20 2 (6.4), 3,0 cm3FIN03(6.3) n 0,75 cm3 HF (6.5). Cofepxnmoe cocyfa OCTOPOXHO
nepemMewnBarT 1 yepe3 5 MUH (MOcne TOro Kak NpongeT peakuyns) 3akpbiBalOT KPbILWKOIA;

- nNpoby pasnaraloT, UCNO/b3YA OA4MH U3 PEXMMOB Harpesa, onucaHHbix B 9.1.1;

1) Yka3aHHasa Temnepartypa OTHOCUTCA K HarpeBaTesiHOMY npubopy (Hanpyumep, K CyLnbHOMY LKady).
2) Yka3aHHas TemnepaTtypa OTHOCUTCH K pacTBOpy.
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- nocne oxnaxpgeHus A0 KOMHaTHOlM TemnepaTypbl cocyf OTKpbiBalT, A06aBNAT B Hero 7,5 cm3
H3B03 (6.6) n 20 cm3 Bogbl (6.2) ans HenTpanusauymn HF;

- CHOBa HarpeBalwT npoby, UCNONb3yS OAUH U3 PEXUMOB HarpeBa gnsa Hetpanusayum (cm. 9.1.1);

- rocne oxnaxAeHna pacTBoOp U3 cocyda ANsi pas3/iokeHUs NepeHoCcsAT B MepHyto kKonby. Cocyg ans pas-
NOXEHNST HECKO/IbKO pas TuwiaTesibHO NMpOMbIBalOT BOAon (6.2), cnvBas BOA4Y B Ty XXe MEPHYH Konby. BmecTtu-
MOCTb MepHOIi Konbbl 3aBMCUT OT UCNO/IL3YEMOT0 MeTofa onpegeneHus. JonnsawT BOAY 4O METKMU.

MpumeuyaHue — PasfnoxeHre 30/bl CIEAYET NPOBOAUTL CPasy Xe Mnoc/e ee nosyyeHvst. Mpy XxpaHeHUn 30/bl
CYLLECTBYET PUCK MOT/IOLLEHUS €10 BN1ary.

9.2 MeToAbl onpeaeneHns

Ons n3mepeHunsa koHueHTpauwuii Al, Ca, Fe, Mg, P, K, Si, Na u Ti ncnonb3ywT cregyroume MeToAbl:
ICP-OES, ICP-MS, FAAS, FES. 3Tu n gpyrne metogbl pernameHTuposaHbl B FTOCT 23268.6, TOCT 23268.7.

9.3 XonocToii onbIT

MpoBOASAT XO/IOCTOW OMNbIT B COOTBETCTBUM C NMpoueaypamm, onnucaHHbiMu B 9.1.1,9.1.2 1 9.2, Ho 6e3 Ha-
BECKN Npobbl. Pe3ynbTarbl X00CTOrO OnNbiTa NO3BOJIAIT OLEHUTL COLEPXAHUE onpefenseMblX 31EMEHTOB B
peakTmBax u nobble 3arpasHeHns, nonagawlme oT o6opygoBaHma n n3 Bo3gyxa nabopatopuun. CogepxaHue
9TUX 3arpsA3HEHNN He JO0/KHO OblTb 6OMNbLUNM.

MpumeuyaHne — KoNMYeCTBEHHO HE3HAYMMBIM CUMTAKOT MACCOBYHO [OJIH0 3/IEMEHTa B PacTBOPE XO/I0CTOro
onbITa, COCTaBNsALLYI0 MeHee 20 % cofepxaHusi afeMeHTa B pacTBOpe Npobbl.

10 O6paboTKa pe3y/nbTaTtoB

PesynbTatbl WCMNblITaHWs NpeacTaBnsloT co60i cpegHeapudMeTMyeckoe 3HaueHue pes3y/bTaToB [ABYX
napanfienibHblX onpeaesieHnii. Pe3ynbTaTbl UCMbITAHWIA MOTYT GbITb MEepecuYnTaHbl Ha Pas/iMyHble COCTOSHUS
TonnuBa.

MaccoByto [0/110 a/1leMeHTa B cyxoil npo6e 6uotonsmea 3 d, MI/Kr, paccuuTbiBalOT Mo popMynam:

- Npv onpegeneHnn u3 GuoTonsmea

3d=(C3 c¢3.0)» — 100—
T (100-1/a)

- Npu onpegeneHnun u3 306l GUOTONIMBA

3C> 23 -° 3 > N> (2)
TA (100-1/Va)

r4e C3 — KOHUEeHTpauusa anemeHTa B pactBope npobbl, mr/gm3;
C3 0 — KOHLEHTpauua afiemeHTa B pacTBOpe X0/10CTOro onbiTa, mMr/gm3;
V — 06beM pacTBopa npobbl, cm3;
T — Macca HaBecku 6uoTtonnuea, oTobpaHHas ANa UCNbiTaHus, T;
Alp, — macca HaBecku 30/bl 6uoTonnmea, noayvyeHHonm npu 550 °C, oTo6paHHas ANs MCNbiTaHus, T,
Aa — 30/1bHOCTb aHaNMTUYecKon npobel 6uoTonamea npm 550 °C, %;
M3 — maccoBas [0ns BNarn B aHanuTuyeckon npobe éuotonnusa, %.

11 MpoTOKON UCNbITaHUN

MpOTOKON MCNbITAHWI OOMKEH cofepXaTb:

a) CCbIJIKY Ha HaCTOALWMIA cTaHaapT;

b) pe3ynbTaTbl UCMbITAHWIA C YKa3aHMEM, Ha Kakoe COCTOSIHWE TOM/IMBA OHU BblpaXKeHbl;

C) naeHTUKaLoHHbIe AaHHble nabopaTopun 1 Aaty NPOBeAEeHUss UCMbITaHW;

d) ngeHTnucpmnkaynio nccnegyemoli npobel;

€) NpoBOAMBLUMECS MPWU UCMBLITAHUSIX NPOLEAYpPbl, He ONWCaHHbIE B HACTOSILWEM CTaHAapTe UM Heobsi-
3aTesibHble;

f) ntobble 0CO6EHHOCTN, OTMEYEHHbIE B XO4€ WCMNbITaHUNA.
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MpunnoxeHue A
(cnpaBoO4HOE)

KoadpcpunuymeHTbl nepecuyeTa onpenensieMbiX KOHUEHTpaUWi ¢ 3/ieMeHTa Ha OKCUg, 3/71eMeHTa
Mpy HeO6X0AMMOCTU NPEACTaBUTL COCTaB 30/1bl TBEPAOro GUOTONINBA, NOMYYEHHOM Npu 550 °C, B BUAE MAcCOBbIX

[0Nen B 30/1e OKCUAOB MakpOo3/IEMEHTOB UCNO/b3YHOT cneayowme KoadhdmumeHTbl nepecyeTa MacCcoBbIX A0/EN 31eMEH-
TOB Ha COAEpXaHWs1 OKCMAO0B:

Al -> A120 3 1,89
Ca —CaO 1,40
Fe =Fe203 1,43
Mg —MgO 1,66
P- P205 2,29
K-> K20 1,20
Si —Si02 2,14
Na —Na20 1,35
Ti->Ti02 1,67
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