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BBeaeHue

To4Hoe onpegeneHue coaepxaHua MakKpodneMeHTOoB B TBEpAOM TonnmBe U3 ObITOBbIX 0TX040B
HeoBX0AUMO ANA PeLLEHNS IKONOrMYECKUX U TEXHONOTMYECKNX 3a4a4 Kak Ha CTaauu NPOM3BOACTBA, TaK U B
npouecce cxuraHua. OnpegeneHne Takux MakpoanemeHToB, kak Al, Ca, Fe, Mg, P, K, Na, Si u Ti, nonesHo
ANA OUEeHKU noBeAeHUA 30Mbl NPU COKMTaHMN TBEPAbIX TONMUB U LLUNAKOBAHUA I'IOBerHOCTeI7I Harpesa.

Ona pasnoxeHua npoG TBepaoro TomnuBa U3 ObITOBbIX OTXOAOB B LENAX NepeBefeHus
MaKpO3NeMEeHTOB B pPACTBOP WUCMONb3YIOT pasfinyHble MEeTOAbl. ,D,J'Iﬂ KONMM4Y€CTBEHHOIo onpeageneHns
MaKpoO3NneMeHTOB B pacTtBopax MOryTt ObITb  MCMONb30BaHbI WHCTPYMEHTanbHble MEeTOAbl aHanusa,
HanpuMmep, aTOMHO-3MUCCUMOHHAsA CMNEKTPOMETPUS C UHAYKTUBHO CBSI3@HHOW Mrasmon U ONTUYECKUM WUnu
MacC-4EeTEKTOPOM, aTOMHO-abCcopOuUMOHHAA CNEKTPOMETPUA C aTOMU3aLMen B nnaMmeHn unu B rpadouToBOM
neyn, pPeHTreHoPNyopecLeHTHaa CnekTPOMEeTpusa. PeHTreHOMIyOpPEeCUEHTHbI  MeTo4  MO3BONSAET
OAHOBPEMEHHO OMpeAenaTb 3TW dNEeMEeHTbl B 30Max TBEpAOoro Tonnuea M3 ObITOBLIX 0TX0AOB. [MpsamMoii
aHanu3 TBepaoro TonnmMBa M3 ObITOBbIX OTXOAOB MPU MNOMOLUM PEHTFeHONyOPEeCLEHTHOr0 MeToaa
HEBO3MOXEH U3-38 HEJOCTATOUYHOW FOMOT€HHOCTU NPOG 1 OTCYTCTBUA NOAXOAALLUMX CTaHAAPTHBIX 006pasLIoB
Ans rpaayvwpoBku npubopa.
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(CEN/TS 15410:2006)

HAUMOHANBHBLIAN CTAHAAPT POCCMUCKOWNW SGEAEPAUUMN

Tonnueo TBEpAOe U3 ObITOBLIX OTXOA0B
OMPEQENEHVE MAKPOJJNIEMEHTOB

Solid recovered fuels — Determination of the content of major elements

Dara BBeaeHua — 2014-07-01

1 ObnacTb NpUMeHeHusi

Hacmosawuii cman@apm ycmaHasnusaem memoObi onpedesieHusi makux Makpo3/ieMeHmMos, Kak
kpemHull (Si), amomunHull (Al), kanbyull (Ca), maeruti (Mg), xeneso (Fe), coocepop (P), kanuii (K), Hampulii
(Na) u mumar (Ti), 8 meepdom monnuse u3 6biMosbiXx 0mMmxo000e unu 8 eeo 301e.

B HacTosiluem CTaHgapTe pernameHTUpOBaHbl TPU anbTepHaTMBHLIX METOAA PassioXeHuss TBepPAoro
TONNMBA U3 BbLITOBLIX OTXOA0B:

MeToa A: pasnoXXeHne B MUKPOBOIHOBOW Meyunm CMecbio chTOpUCTOBOAOPOAHON, a30THOW U COJSISTHOWM
KMcnor;

meToa B: o3oneHne TBepaoro Tonnmea U3 GbITOBLIX OTXOA0B C MOCMEAYIOLMM Pa3noXeHNEM 3011bl Ha
ropsiyeil BoAsiHOW 6aHe cMeckblo (PTOPUCTOBOAOPOAHON, a30THON U CONSTHON KUCNOT;

MmeTod B: pasnoxeHue Tonnmea B NEYN CMECHIO Aa30THOW, XITOPHON N PTOPUCTO-BOZOPOAHON KUCTIOT.

MucTpymeHTansHoe onpeaenenne Si, Al, Ca, Mg, Fe, K, Na, P u Ti npoBoaat mMeToaom OnNTUYECKOM
3MUCCUOHHON CMEKTPOMETPUU C MHAYKTUBHO CBA3AHHON Masmon

(NCN-O3C) unu apyrumMu NOAXOASALLUMMKU CMNEKTPOMETPUYECKUMU METOoAaMKu, Hanpumep, METoAO0M
nnaMeHHon aToMHo-abcopbunoHHoi cniektpomeTpun (MAAC).

MonHoTy pasnoxeHuss Npobbl NPOBEPAIOT KAYECTBEHHBIM aHANM30M OCTaTka Mocne PasnoXeHUs
METOAOM PEeHTIreHOMNYOPECLEHTHON CnekTpoMeTpun (peHTreHonyopecueHTHbln aHanus — POA). Mpu
Heo6x0AUMOCTM BbIBUpPAIOT APYroi METOA Pa3NoXEeHUS (U3 BbiLLE NPEANOXEHHbIX).

MeTtoag P®A moxeT ObiTb MCMONbL30BaH Ansi onpegenenus Si, Al, Ca, Mg, Fe, K, Na, P u Ti B 3one
nocne oxuraHua npobbl npu 550 °C. Opyrue anemeHTbl MOryT ObiTb onpeaeneHbl 3TUM METOAOM Mpu
YCINOBUU, YTO KOHLEHTPaLMM STUX SNIEMEHTOB Bbllle npegena oGHapYy>XeHUs U Nocne COOTBETCTBYIOLLETO
nNpeaBapuTEnbLHONO UCMbITAHKS.

MeToa A peKkoMeHAYoT ANs pasnoXeHUsA NpakTMYecku niobbix Npo6, HO NPU BLICOKOM COAEPXAHUK
OpraHMyecKkoro BeLLeCcTBa Macca HaBeCKU A0IMKHA ObiTb 04EHb HEOONBLUON.

Metog B pekoMeHZYT MWCNoNb30BaTh AN PasfoXeHus npo6 C  BbICOKMM COAEpXaHUEM
OpPraHM4ecKoro BeLLEeCTBa, €CM OHU C TPYAOM pasnaraloTcsl ApyruMu MeToaamm.

MeTtoa B pekoMeHAyOT Ans pasnoXeHusi Takux npob TBepAoro Tonnuea U3 ObITOBLIX OTXOAOB, B
KOTOPbIX MPU MCMONb30BAHUM APYIMX METOAOB OCTAETCA 3HAYUTENbHOE KONUYECTBO HEpPacTBOPUMOrO
ocraTka.

Bce BbilwenepeuncrneHHbie METOAbI MPUMEHUMbI 4N onpeaeneHus Si npu ycnosuu, YTO pacTBopeHne
npo6bl NPOBOAAT B 3aKPbITbIX KOHTEWHepax. MeTtoa P®A uallle Bcero pekoMeHayoT ansa onpeaenenus Si, P
nTi.

2 HopmatuBHbIE CCLIUIKN

B HacrosweM craHaapTe UCNonb30BaHbl HOPMATUBHBIE CCbINKKM HA CRIEAYIOLLME CTaHAAPTbI:

TOCT P 51309—99 Boda numbeeas. OnpedernieHue codepxaHusi rieMeHImoe memodamu amomHoli
criekmpomempuu

F'OCT P 51760—2001 Tapa nompebumernbckas nonumepHas. Obuue mexHu4ecKue ycnosus

IOCT P 52501—2005 (MCO 3696:1987) Boda 0ns nabopamopHO20 aHanu3a. TexHudeckue ycnosus

FOCT P 53228—2008 Becbi Heasmomamudeckoz2o Oelicmeusa. Yacmb 1. Memponoaudeckue u
mexHudyeckue mpeboesaHus. YcribimaHus

FOCT P 54224—2010 (CEN/TS 15403:2006) Tornueo meepdoe u3 6bimoebix omxodos. OnpedesneHue
30MbHOCMU

Uspanue opuumansHoe
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FOCT P 54229—2010 (CEN/TS 15413:2006) Tonnuso meepdoe u3 6bimosbix omxodos. Memoodbi
npuzomosneHus npobbl 0515 ucnbimaHusa u3 nabopamopHol npobebl

FOCT P 54233—2010 (CEN/TS 15414-3:2006) Tonnuso meepdoe u3 6bimoabix 0mxodos.
OnpedeneHue codepxaHusa enaau ebicywiusaHuem. Yacmp 3. Bnaza aHanumudeckas

FOCT P 54235—2010 (CEN/TS 156357:2006) Tonnueo meepdoe u3 bbimoebix 0mxo00s. TepMmuHb! U
onpedeneHust

FOCT P 54237—2010 (ASTM D 6349-08) Tonnuso meepdoe muHepanbHoe. OrnpedeneHue
XUMUYECK020 cocmasa 30116l MeEMOoAOM amoMHO-IMUCCUOHHOL criekmpomempuu ¢ UHOYKMUBHO C8s13aHHOL
nnasmoli

FOCT 1770—74 (MCO 1042:1983, MCO 4788:1980) Nocyda mepHass nabopa-mopHas CMeKsHHas.
LunuHdpbl, MeH3ypKuU, KOMbbl, NPpobupKu. TexHU4ecKkue ycnosus

FOCT 3118—77 Peakmuebi. Kucrioma consHas. TexHU4eckue ycrnosus

FOCT 4461—77 Peakmuebl. Kucrioma azomHas. TexHu4eckue ycrnosus

FOCT 6709—72 Bofa ducmunnupogaHHas. TexHu4eckue ycrnosus

FOCT 9656—75 Peakmusbi. Kucrioma 60opHas. TexHu4eckue ycrnogus

FOCT 10484—78 Peakmuebi. Kucnoma comopucmoeo0opodHas. TexHUYECKUe ycrosus

FOCT 13867—68 Mpodykmbi xumu4deckue. O603Ha4YeHue 4ucmomsl

FOCT 23268.6—78 Bo0Obl muHepasbHble, Numbesble, rie4ebHbie, e4ebHO-cmoioabie U npupodHbie
cmonosble. MemoOdb! onpedenieHus UOHO8 Hampus

TOCT 23268.7—78 Bo0Obi muHepanbeHble, NUMbeeble, ne4yebHbie, 1e4ebHO-cmosioeble U npupodHbie
cmoriosble. MemoOdb! onpedeneHus UoOHO8 Kanus

FOCT 26726—85 Peaxkmuenbi. [TnameHHO-chomomempudeckuli memod onpedeneHus npumecel
Hampus, Kanus, kanbyus U cmpoHyus

MpuMeyaHu e~ lNpn NONb3OBAHUA HACTOALMM CTaHAAPTOM LenecoobpasHo NpoBepUTb AeiicTBue
CCbINIOYHbLIX CTaHA4apTOB B MHOPMaLMOHHON cucTeme obLLero nofb3oBaHUs — Ha oduumManbHOM caiite deaepansHoro
areHTCcTBa No TeXHU4YeCcKoMy perynnpoBaHuio U MeTPOnornn no ctaHgapTu3auuu B CeTu V]HTepHeT W No exerogHo
n3gasaeMoMy UHpOpMaLMOHHOMY yKasaTento «HaunoHarnbHele CTaHgapTbl», KOTOPbIA onyBnukoBaH No COCTOAHUIO Ha 1
SAHBapsA TeKyLlero rofa, ¥ no BbiMyckaM eXeMecAa4HOro MHPOpPMaLMOHHOrO yKkasaTens «HauuoHanbHble cTaHgapThl» 3a
TeKyLMiA roq. Ecnu 3aMeHeH ccbiNOYHbLIA CTaHAapT, Ha KOTOpLIA AaHa HeAaTMpoBaHHas CChbifKa, TO peKoMeHgayeTcs
“cnonb3oBaTh 4EACTBYIOLLYIO BEPCUIO 3TOMO CTaHjapTa ¢ y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3MEHeHWIA. Ecnin
3aMeHEeH CChbINOYHbIN CTaHAdapT, Ha KOTOprI7I AaHa JaTupoBaHHaA CChlflKa, TO peKoMeHrAyeTcAa UCnonbL3oBaTb BEPCUK0
3TOro cTaHgapTa C yKasaHHbIM Bbille FOAOM YTBepXAeHWA (NpuHATUS). Ecnu nocne yTBepXaeHWs HacTosALEro
CTaHfjapTa B CCbINOYHbLIA CTAHAAPT, HA KOTOPLIA faHa faTUpOBaHHAA CCbiflka, BHECEHO U3MEHEHUe, 3aTparuBatolee
nonoXxeHune, Ha KoTopoe faHa CChlfika, TO 3TO NONOXeHUe pekoMeHAyeTCA NPUMEHATb 6es y4yeTa gaHHOro U3MeHeHUs,
Ecnun ccbinoyYHbIi CTaHAapT OTMEHEeH Bes 3aMeHbl, TO NONOXeHue, B KOTOPOM AaHa CChbiflka Ha Hero, pekoMeHAyeTCA
NPUMEHSTb B HacTu, He 3aTparuBaloLen Ty CCbINKy.

3 TepmuHbl U onpeaeneHus

B HacTosiwlem craHgapte npuMEHEeHbl TepMUHbI M onpeaeneHuna no TOCT P 54235, a Takke
crieaytowue TepMUHbI C COOTBETCTBYIOLLIUMU ONpeaeneHUAMN:

3.1 pasnoxeHue (digestion): MuHepanusauua opraHMYeckoro BewecTsa npodbl U pacTBOpPEHME ee
MUHEpPanbHON YacTu, NOIHOE UM YaCTUYHOE, B NPOLIECCE XMMUYECKOW PeakLum CO CMEChIO PeareHToB.

3.2 MUKpoBONIHOBOE YCTPOMCTBO (Microwave unit): Bca cucreMma ansi MMKPOBONHOBOW 06paboTku
GbITOBLIX OTX0A0B (NEYb M OTHOCSLLIEECA K Hel 060pya0BaHUE).

4 Tpe6oBaHMA TeXHUKU 6Ge30NacHOCTH

MpaBuna obpalleHus ¢ NOTEHUMANbHO ONacHbIMM MatepuanaMmu M3noXXeHbl B COOTBETCTBYIOLUMX
HaUMOHanNbHbIX MHCTPYKLUSIX, KOTOPbIM A0OSDKHA cneaoBaTth kaXaasa nabopartopus.

B AononHeHue K aTum npaBunam cnegyet Takke UMETb B BUAY:

- MUKPOBOJSIHOBYIO MeYb MOXET UCMONb30BaTb TONbLKO ONbITHLIM ONepaTop, CTPOro crieayst UHCTPYKLUK
no aKcnnyarauuu;

- BOMbLIMHCTBO peareHToB, UCMNOMb3yEMbIX B JJaHHOM CTaHAapTe, SABNSIOTCA CUITbHO KOPPO3UOHHBIMU
M BbICOKO TOKCUYHbIMK. [pu paboTe ¢ TakuMu peareHTamu B YCINOBUSIX BbICOKOW TeMNepaTypbl U BbICOKOTO
AasneHus cobniogeHne mep 6e3onacHOCTU siBNsieTca abconioTHO 06s3aTenbHbLIM YCNOBUEM;

- BCe npoueaypbl JAOMMKHbl BbIMOMHATLCSA B BbLITSDKHOM LWKachy unu B  3aKPbiTOM XOPOLUO
BeHTUNUpyemoMm obopyaoBaHun. [pu UCMONb30BAHUU CUIMbHBLIX OKUCHISIIOLLUMX peareHToB BO3MOXHO
o6pa3oBaHue B3pbIBOOMNACHBIX OPraHMYECKUX NONyNpoAyKToB, 0CO6eHHO npu paboTte ¢ npobamu C BbICOKUM
coaepXaHueM opraHM4eckux coeiuHeHui. He cnegyet oTKpbIBaTh COCY/bl, HAXOASILUMECS NOA AABMEHUEM,

2
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OO0 UX MNOMHOro ocThiBaHUS. CneayeT m3beratb KOHTAKTa ¢ XMMUYECKUMU peareHTamu M rasoobpasHbiMu
npoayKTamu;

- MOCTaBMnsieMble WU3TOTOBUTENSIMU  PEHTIFEHOMPNYOPECLEHTHbIE CNEKTPOMETPbl OObIMHO  MMEIOT
BbICOKMI YPOBEHb 3alUMTbl. ATO 03HAYaeT, YTO onepaTop He noasepraeTcsa obnyyeHunio npu pabore HA STUX
npubopax. CneayeT UCNonb30BaTh NPUBOPLI, UMEIOLLIME AOKYMEHT 00 aTTecTaLMm U UHCTPYKLMIO;

- NnMua, OTBETCTBEHHbIE 3@ KOHTPOMNb UMM ynpasneHne obopyaosaHueMm ans metoaa POA, aomkHbI
noATBEPAWUTL 3HaHMe TexHWku OGedonacHocTu npu paboTte ¢ paguauueli B COOTBETCTBUU C NMPUHSITBIMU
TpeboBaHusAMU.

5§ CywHoCcTb MeToaa

HaBecky TBepaoro TonnueBa M3 ObITOBbIX OTXOAOB PasnaraioT OAHUM U3 NPEANOXEHHbIX METOAOB,
MCNONb3ys COOTBETCTBYIOLLYIO CMeCb KucnoT (pasaen 1). MNonyyeHHbln pacTBOp aHaNU3WPYIOT OOHUM U3
WUHCTPYMEHTAanbHbIX METOAOB. METOAOM ONTUYECKOW SMUCCUOHHOW CNEKTPOMETPUM C  WUHAYKTUBHO
cesasaHHon nnasmoi (UCM-0O3C), unu mMeToaA0M MACC-CMEKTPOMETPUU C UHAYKTUBHO CBA3AHHOW Ma3Momn
(UCM-MC) no NOCT P 51309, unu memodom nnameHHOU amomHO-abCcopObUUOHHOU crnekmpomempuu
(MAAC) no FOCT 23268.6 u FOCT 23268.7.

Mpu wncnonb3oBaHun PPA npoby npeaBaputensHO 030MnSAIOT npu Temnepatype 550 °C, a 3ony
pactupaloT B LIAPOBON MENbHUUE A0 MNOMYYEHUS FOMOFEHHOM MacChbl C yactuuamu nNPUBAU3UTENbLHO
OAVHAKOBOro paszMepa. 3aTem HaBeCku 305bl CMPECCOBLIBAIOT B TaONETKN v CNNaensioT ¢ TeTpabopaTom.
Ob6a cnocoba npurogHel Ans AanbHeWwero aHanusa metrogoMm P®A. ns rpagywposku  npubopos
UCMOMNb3YIOT 30Ny Yrnen WM Apyrux marepuanos.

6 Annapartypa

6.1 MukpoBOMHOBasA neyb, NpeAHaA3Ha4YeHHass Ans nabopaTopHOro UCMONb30BAHUA, OCHALLEHHAaA
YCTPOWCTBOM AN KOHTPONSA TEMNEPaTypbl.

6.2 CywmnbHbIA  WKad C 9SMEeKTPOHAarpeBOM WNM  HarpeBaTenbHblii  6nok, obecneuynsaiowme
Temnepatypy (220 £ 10) °C.

6.3 Cocyabl ansa pasnoxeHusi npoo.

Cocyabl, NPUrofHble A5 UCNOMNb30BAHMA B MUKPOBOMHOBOM MEYM, OCHALIEHHbIE NPEAOXPAHUTENbHBIM
KnanaHoMm Wfu APYrUM TEXHUYECKMM NpUCNOCOBNeHneM, NpefoXpaHsIoWmUM cocya OT MOBPEXAEHUs npu
pe3koM M3MEeHeHWu aasneHusi. MaTepuan cocyaoB AOMKEeH ObiTb MHEPTHBIM K KUCNOTaM, UCMOSb3yEMbIM
ana pasnoxeHus. CocyAbl AOMHbI BblAEPXKUBATL AaBneHue He MeHee 8 Gap. Ecnu copepxaHue
opraHm4eckoro yrnepoga npesbiaet 100 Mr, To COCyA AOIMKEH BbiaepxueBaTb Gonee BbICOKOE AaBMEHUE.

6.4 ATOMHO-3MWUCCUOHHBLIN CNEKTPOMETP C MHAYKTUBHO CBA3AHHOW MNasMoOW M ONTUYMECKUM UMK
KBagpynonbHbIM Macc-getekropom (UCIM-O3C, UCM-MC).

6.5 PeHTreHodnyopecueHTHbIl cnekrpoMeTp. CucteMa, uamepsiiolasi 3HEpruio Unu AnuHY BOJHbI
U3MyYeHWin, npurogHas And KONMYECTBEHHOTO/KAYECTBEHHOrO aHanu3a 9reMEHTOB, YKa3aHHbIX B
HacTosALeM cTaHaapre.

6.6 ATOoMHO-abcopBuunoHHbIii cnektpoMeTp. Mpubop, cHabGXeHHbI CUCTEMOI Koppekuun ¢oHa, ¢
aTomusauueii B nnameHun Bo3ayLiHo-auetuneHosoli ropenku (NMAAC) unu B rpacutoBoii neun (AAC-IM).

6.7 MNpecc.

6.8 Becbl no FOCT P 53228 ¢ npeaenoM AOMyCKaemOom NOrpeLLHOCTM B3BeLLMBaHus + 0,1 mr.

6.9 O6uiee nabopaTopHoe o6opyaoBaHUE, BKIOYaS:

- MepHble Konbbl 1 nuneTkn Tpebyembix 06beMoB no FOCT 1770;

- emkocmu mpebyemoli popmbi U 06BEMa U3 NOIUMEPHbIX Mamepuainos no TOCT P 51760;

- obopygoBaHWe Ana UNLTPOBAHUA XWMUYECKU CTOWKOE, WUCKMIoYaloLlee 3arpsisHEHUe, WIu
ueHTpudyra.

CreknsiHHoe obopygoBaHMe He WCNOMb3ylT Npu pabote co cBOBOAHOW (DTOPUCTOBOOPOAHOM
KUCIOTOWA.

CTeKnsAHHYI0 NMOCyAy, UCMOSb3yemyto Npu pasnoxeHun npod, npegBapuTenbHO TwaTensHo MotoT 10
%-HbIM PaCTBOPOM a30THOW KMCNOTBI.

7 PeakTuBbl
Bce peakTuBbl 4OMXHbI UMETb CTEMEHb YNCTOThbI HE MeHee Y.4.a. 1o FOCT 13867.

Opyrue peakTuBbl, UCMOMNb3yeMble AN Pas3noXxeHus npo6G W WHCTPYMEHTanbHOTO OnpeaerieHust
3MeMEHTOB, NEPEYUCTIEHBI B HOPMATMBHBIX JOKYMEHTAX, YKa3aHHbLIX B pasjaerie 2 HaCTOSILLEro craHaapra.
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MpuMedyaHue—Kuenotsl, NnpuMmersemsle AN o6paboTku Npo6 1 cTaHaapTHLIX 06pasLoB, AOMKHE UMETb
BbICOKYI0 CTeneHb 4uctoThl. Ecnu  u3smepeHus npoeogsar Metogom WCIM-MC, obnajaowmM  BbICOKOM
YYBCTBUTENBHOCTBLIO, PEKOMEHAYETCA JOMONHUTENbHAA OYUCTKA KUCMOT AuCTUnnAuMeid. [Ina MUHUMU3aumMn nomex,
BO3HMKAIOLLMX NpU MeXa3HbIX Nepexofax U Npu UOHWU3aLMKU N3OTOMOB APYrUX 3NEMEHTOB C TAKOI XXe aTOMHON Macco,
KaK y onpefiensieMoro anemeHTa, HeobxoAUMO UCNONL30BaTb AMA Pa3sNoXeHUs Npob a3oTHYO KUCNOTY ¢ o6beMHoil
Aoneii Boabl MeHee 2 %. [pn ncnonb3oBaHK AN pasnoxeHus nNpo6 ConsaHoN 1 CepHO KUCIOT NoMeX, CBA3aHHbIX ¢
MOHU3aLMell NOCTOPOHHMX U30TOMNOB, BO3HUKAET 3HaUNTENbHO Gonblue.

7.1 Boda nepeoli cmeneHu yucmomsi rno FTOCT P 52501. QuemunnupoeaHHyio eody no NOCT 6709
0dsax0b! rnepez2oHsIoM 6 annapamype u3 ksapyeeozo cmekia unu nodeepaaiom 0euoHusayuu.

B coomeemcmeuu ¢ mpebosaruamu F'OCT P 52501 e0o0y nepeoli crmerneHu 4ucmomsl XpaHume He
cnedyem.

72 3chrma asotHasa (HNO3) no N'OCT 4461, pactBop ¢ MaccoBow gonen 65 %, NMNOTHOCTLIO Py =
1,40 r/em”.

7.3 Kucnota asoTtHas, pactsop KoHueHTpaumetri 0,1 MO]'Ib/,qM3.

7.4 Kucnota consHaa (HCIl) no F'OCT 3118, pactBop ¢ maccoBow gonei 36%, NNOTHOCTbIO
020=1,179 r/icm’.

7.5 L{apckas eo0ka (ceexenpuaomos ieHHbIl pacmeop).

HAns npuszomoerneHus yapckoli e00ku cmewueaiom 1 06beMHyI0 Yyacmb a3o0mHoli kucnomsl (7.2), 3
06beMHbIX yacmu conarHol kucriombt (7.4) u 1 obbeMHyl0 4acmb 600bi (7.1). Pacmeop xpaHeHuio He
nodnexum.

7.6 Kucnota dropucrosogopoaHas (HF) no F'OCT 10484, pacrtsop ¢ maccoBon ponen 40%,
MNAOTHOCTBIO P20 = 1,13 r/om®.

7.7 Kucnota xrnopHas (HCIO,), pacTBOp ¢ MaccoBoii aoneit 70 %, MNOTHOCTBIO P = 1,67 r/om”.

7.8 Kucnnoma 6opHas (H;BO;3) no FOCT 9656, pacmeop ¢ maccoeoli dosneli 4 %.

7.9 enuin co CTeNeHbi0 YNCTOThI HE MeHee 99,99 %, ncnonb3yemMblit Npu AKkcnnyarauum npubopos Ans
onpeaeneHna nerkux 3NemMeHToB.

8 NMopgroroBka NpoobLI

8.1 XpaHeHue naGopaTopHOMN NpooGbI

NaGopaTtopHble NPo6bl XPaHAT B COOTBETCTBUU C PEKOMEHAALMAMU, U3NOXKEHHBIMU B NPUNOXKEHUN A.

NaGopatopuun, npoBOAALUEN WCMBITAHUSA, >XEnaTenbHO MNOAAEPXKMBATbL CBSA3b C  NEPCOHArIOM,
npon3sogawmm otbop u npurotoeneHue nabopatopHoi Npobel, @ Takke OCYLUECTBSIOWMUM X XpaHEHUE,
yTOObI COrnacoBbiBaTb CBOM [AEWCTBMA A0 nocTynneHus npobbl B nabopartopuio. B 4actHocTu, npu
npurotoBneHun npobbl cnegyet wusberatb noObIX nNpoueayp, CNOCOBHBbIX MNOBLICUTL TeMnepaTypy
martepuana sbiwe 40 °C, yTo6bl NPeaOTBPaTUTL NOTEPIO PTYTU WU APYIMX NETYYUX COEAUHEHUMA.

Kpome Toro, npu npurotosneHun nabopartopHoil npobbl creayeT usberatb Mnu CBECTU K MUHUMYMY
NPUMEHeHWe TakuxX WMCTOMHMKOB BO3MOXHOIO 3arpsa3HeHus, kak MeTannuyeckoe ofopygoBaHue Ans
U3MesnbYeHus.

NaBopaTtopHbie NPobbl XPAHAT U TPAHCMNOPTUPYIOT B KOHTEMHEPaX U3 NNacTUKa BbICOKOM NIIOTHOCTHM.

8.2 MpuroToBneHue Npoobl TONNMBA ONA UCNbITAHUA

Mpoba ans ucnbiTaHui NpeacTaenseT cobol aHanuTUYeckyto Npoby ¢ pasMepom YacTuy mexHee 1 M,
NPUroTOBMEHHY0 M3 nabopaTtopHoi Npobbl TBEPAOro TOMMMBa W3 OLITOBLIX OTXO0B B COOTBETCTBUMMU C
OCT P 54229.

B 3aBucumocTn OT NpuMEHAEMOro MeToaa pasnoxeHus npobbi Macca HaBecku coctasnsieT ot 0,2 10
0,5r.

MockonbKy pe3ynbTaTbl UCMBITAHUA PACCUUTLIBAIOT HA CyX0€ COCTOSIHME TOMNMBA, OAHOBPEMEHHO U3
OTAEnNbHOI HaBeckn Npobbl ONpPeaensaT MaccoByO A0 Bnaru no FOCT P 54233.

8.3 MpurotoBneHue 30nbl TONNMBA AN PEHTreHOMINyopeCcLeHTHOro aHanus3a

Tonnueo o3onsi0T B cOOTBETCTBUM C TOCT P 54224. Ina nony4yeHus ot 1 40 2 r 301bl, HE0BX0AUMbIX
ANa NpoBeAeHUs aHanuia, cneayet 030MUTb COOTBETCTBYHOLLEE KONMUUECTBO MPo6bl, MPU 3TOM 30MbHOCTb
HEKOTOPbIX MPOG MOXET ObITb 04EHb HU3KOW (5 % W MeHee).

MpuroToBrieHne Npobbl 305kl — OY€Hb BaXHbIN 3Tan nposeaeHuss POA. Kauectso npo6onoaroToBKu
CYLLECTBEHHO BAIMSIET HA CTAaHAAPTHOE OTKIIOHEHWUE Pe3ynbTaToB NOBTOPHLIX U3MEPEHMIA.

Ina nony4yeHWs OAHOPOAHON npeAaCTaBUTENbHOW NPOObI U ANSl YMEHLLUEHUS CTAaHAAPTHOIO
OTKNOHEHWUA pe3ynbTaToB MOBTOPHbLIX M3MEPEHUI TBEPAYIO NPOBY cneayeT U3MENbLYUTL /MK pacTepeTsb 10
Unu NOCne cTaguun BbICYLLMBAHUS.

CospemeHHOe o6opyaoBaHue AnNs MoAroToBkM Npo6G TBepAbIX Marepuanos npeaycmaTpuBaeT
nony4exune npo6 B BuAE NOPOLLKA, CNPECCOBAHHbLIX NENNET UNKU CNIABIEHHbIX [UCKOB.
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MpumeyvaHus
1 Owwbka npu onpefeneHnn nerkux anemeHToB (oT Na fo S) yMeHbLaeTCca Npu UCNONb30BaHUM ANSA aHanusa
npo6 B BMAe cripeccoBaHHbIX MENNeT.
Mcnonb3oBaHue anst aHanuaa npo6 B BUAE CMNaBreHHbIX AUCKOB YCTPaHAET BNUAHWE pa3Mepa YacTul,
3 Paamep 4actvy TBepAOI Npobbl CYLLECTBEHHO BIIUSET HA CTAHAAPTHOE OTKNOHEHWE Pe3yribTaToB MOBTOPHbIX
U3MepeHuit.

Ona usmepeHuin metogoM P®PA ucnonb3ylor npobbl 305bl B BUAE CNPEeCCOBAHHbIX MEnneT unu
CNNaBneHHbIX JUCKOB.

9 PasnoxeHue npo6

9.1 Meton A

Hasecky npo6bl, npurotoBneHHoui no 8.2, maccown ot 0,2 Ao 0,5 r B3BEWMBAIOT C TOYHOCTLIO 40 0,1 Mr
M NOMEeWaT B cocya AnsA pasnoxeHusi. Npu HEOOXOAUMOCTU MOXHO CMOYUTH NPOOY MUHUMANbLHBLIM
KONUYECTBOM BOJbI.

B cocya no6asnsior 6 cm® HCI (7.4), 2 cm® HNO3 (7.2) u 2 om® HF (7.6). 3akpblBaloT COCY/, KPbILLKO# 1
NOMEeLWalT B MUKPOBOMHOBYIO neuyb (6.1), rae npoBoasAT pasnoxeHue npobbl B COOTBETCTBUM C
NporpaMmoii, napaMeTpbl KOTOPOW NPUBEAEHLI B Tabnuue 1.

Ta6nuya 1— Nporpamma pa3noxeHusi npo6 B MMKPOBONHOBOW Nevn

Bpems, MuH MowHocTb, BT
2 250
2 0
5 250
5 400
5 500

Mocne OkOHYAHMSA pPa3NOXEHUS COCYZ OXNAXAAT A0 KOMHATHOM Temnepatypbl M OCTOPOXHO
OTKpbIBalOT. [ANA cBA3bIBAHUSA M36bITKa (PTOPUCTOBOAOPOAHON KUCNOThI B cocya aobasnsioTt 650 Mr 6opHOi
kucnotel (Hanpumep, 16 cM® 4 %-Horo pactBopa BGOPHON KWUCTOTBI (7.8). Cocya cHoBa 3akpblBaloT,
NMOMeLLaT B MUKPOBOJTHOBYIO NeYb U YCTAHABMMBAIOT CrEAYIOLWY0 NporpamMmmy: Bpems — 3 MUH, MOLLIHOCTb
— 300 BrT. MNocne 3aBepLueHus NporpamMmmel COCY OXNaXAAT 40 KOMHATHON TeMNEpaTypbl.

OCTbIBLUMIA PACTBOP NEPEHOCAT B MEPHYIO kKonby Heo6xoaumoro o6vema (Hanpumep, 50 cm ®. Ecrm B
pacTBope CoAepXXUTCA 0CafoK, ero OTAENsIoT (hunbTPOBAHUEM UNU UEHTpUdyruposaHuem. CoctaB ocagka
NpoBepsAT € noMmowbi meToga POA. Ecnm B ocagke 0OGHapyxuBalOT 3HAYMTENBHOE KONMMYECTBO
onpeaensieMbiX 3M1€MEHTOB, TO NPOLEAYPY MCNbITAHWMA HAUMHAIOT 3aHOBO C ApPYroW HaBECKOW npobbl,
NPUMEHSSA anbTEPHATUBHBIA METOA PA3NOXKEHUS.

9.2 Meton B

Hasecky 30nbl TONNMBA, NPUroToBNEHHYIO N0 FOCT P 54224, maccon 0,2 1, B3BELUEHHYIO C TOYHOCTbIO
go 0,1 wmr, nomewawTt B 6omOy u3 TednoHa HVI3KOFO AaBneHust ¢ KprUJKOVI CHabXeHHOW
NpeaoXpaHnTENbHbIM knanaHoM. B 6om6y ao6aBnsioT 4 oM yapckoii Boaku (7.5) u 1 cm® HF (7.6). Bomby
3aKpbIBAKOT M NOMELLAIOT Ha 3 4 B BOAAHYIO BaHIo, HarpeTyto 40 Temnepatypbl 90 °C.

Mocne oxnaxaeHusa GomMOGbI A0 KOMHaTHOVI TeMnepaTtypbl pacTBOpP NEPEHOCAT B MEpHyI0 Konoy
Heobxoaumoro obvema (Hanpumep, 50 CM) Ecnu B pacTtBope coaepXuTcsl 0CajoK, ero otaensior
dunbTpOBaHMEM UMK UeHTpUdpyruposaHmem. Cocrae ocagka NpOBEPAT C NOMOLWbLID MeToga POA wunu
Apyroro nogxoasiiero metoga. Ecnm B ocagke o6HapyXMBalOT 3HAUNTENBHOE KONMMYECTBO ONpefensieMblX
9MEeMEHTOB, TO MPOLEAYPY WCMbITAHUS HaAYMHAKOT 3aHOBO C [JpYrod HaBeckol npobbl, NPUMEHSAA
anbTepPHaTUBHbLIA METOA Pa3MOXEHMUS.

9.3 MeTog B

Hasecky Tonnmsa 0,5 r, B3BELUEHHYIO C TOHHOCTbIO fo 0,1 mr, nomewatT B TeNoHOBYID GOMOY.
CmewmBaoT 950 cM® a30THOM KUCMOTbI (7.2) n 50 om® XIMOpHOW kncnotel (7.7). JobasnatoTt 10 oM’ aToit
cvmecu kucrnot B 6omOy. BomOy 3akpbiBaloT M NOMELLAOT B CyLIMNbHbLIA Wwkad (6.2), HarpeTtblii Ao
Temnepatypbl 190 °C, He MeHee YyeM Ha 10 y (BKnOYas BpeMs nogbema Temnepartypbl).

Mocne oxnaxaeHus 60MObl 4O KOMHATHOW TEMNEPATYpPLl PACTBOP NEPEHOCAT B NNACTUKOBbIN Meprm
cocya BMGCTVIMOCTHO 50 om’. BomMGy npombIBatOT CMECHIO 5 oM’ pactBopa as3oTHOM kucnoTel 0,1 MOMb/AM®
(7.3) n 0,5 om® KOHUEHTPUPOBAHHON PTOPUCTOBOAOPOAHON KUCNOTLI (7.6), CnuBasi NPOMbIBHOW PacTBOp B
MEPHbIN cocyp, PactBop B MepHOM cocyae pa3faBnsiloT A0 METKM pacTBOPOM a3oTHOM kucnoTbl 0,1
mons/aM’® M nepemewmpair. B Cryyae HEnosIHOro pa3noXeHUs HaBECKM OCTaTOK OTAEnsioT
dUNbTPOBaHUEM UMM LIEHTPUYrMpoOBaHMEM, a 3aTeM pasnaratoT ero B ynbTpa3sykoBoi 6aHe npu 50 °C
CMECbLIO KMCNOT, cocTosAen us 5 CM® @30THOW KMCMOTbI (7.2), 0,5 o’ XITOPHOW Kucnotel (7.7) n 4,5 om®
dTOPUCTOBOAOPOAHOW KUCNOThI (7.6).

Mocne oxnaxaeHusi pacTBOP NEPEHOCAT B MEPHYIO KONBy Heobxoaumoro obbema (Hanpumep, 50 cm )
Ecnn B pacTBOpe COAEmKUTCSA 0CaA0K, ero OTAENAT PUNbTPOBAHMEM MU LEHTpUdyruposaHuem. Cocras
ocajaka MpoBepsloT € noMoLbio Metoga PPA wunu gpyroro noaxopsduwero metroga. Ecnm B ocagke
0BHapy)XMBAIOT 3HAYMTENbHOE KOJNIMYECTBO oONpedensieMbiX SMeMeHTOB, TO MNpoueaypy WCMbITaHUs
Ha4YMHaoT 3aHOBO C APYron HaBeCKOW Npobbl, NPUMEHSAS anbTePHATUBHLIA METOL Pa3noXeHUs.
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10 AHanu3 pacTBOpPORB, NOJyYEHHbIX B pe3ynbTaTte pasfoXeHus npoot

10.1 MoaroToBka pacTeopa AnNs NpoBeAeHUA aHanusa

Ecnn aHanuaupyemblii pacTBOp COAEPKUT YacTuubl, KOTOPbIE MOryT MOMEelIaTb €ro BBEAEHUIO B
npubop, Hanpumep, 3acopuTb  pacneinMTens npubopa, TO pacTBOP  MOXHO  MOABEPrHYTb
ueHTpudpyrupoBanuio unu unstpoBaHuio. Mepeg 9TMM Heo6xoauMO OOMbITb €MKOCTb, B KOTOPOM
NPOBOAUNN PAa3NIOXXEHUE HABECKW, CMUBAsi NMPOMbLIBHOW PacTBOp B MEPHYI0 Konby € aHanusmpyembiM
pacTBOpoM, pa3baBuTb coaepXUMmMoe MepHOW Konbbl A0 MeTKM M nepemewwatb. Cnoco6 noaroToBKM
aHanu3nMpyemoro pacteopa A0MKeH OblTb OTPaXEH B MPOTOKOMNE UCMbITAHUIA.

Mpu paGote ¢ pacTBOPOM, coaepaliMm TOPUCTOBOAOPOAHYIO KMCMOTY, CneayeT MCronb3oBaTb
o6opynosaHue, ctoiikoe k HF.

10.2 AHanuTMyeckas npoueaypa

Ana aHanusa pacteopa, MOJSIYYEHHOrO MOCME pPa3nOXeHWA HaBECKU TOMMMBa WMM 30Mbl TOMNMBA,
NPUMEHSIOT CNeayLImMe METOAbl: aTOMHO-3MUCCUOHHAS CNEKTPOMETPUS C MHAYKTMBHO CBSI3AHHOW Mnasmomn
no FOCT P 51309 u OCT P 24237, nnameHHas aToMHO-abcopbLmoHHas cnektpomeTpus o FOCT 26726
UIIN PEHTTEHO-PNYyOpecLEHTHasa CNEKTPOMETPUS.

Pa6oTy Ha npubopax 1 ux rpagympoBKy NPOBOAST B COOTBETCTBUM C UHCTPYKLMAMM MO dKCIyaTauum.

11 O6paboTka pe3ynbLTaroB

Pe3ynbTaThl ONpeaeneHns CoaepXaHnsi MakpoSNEMEHTOB B TBEPLOM TONNMBE U3 GbITOBbLIX 0TXOA0B
HaCTOAILLIMM METOAOM BbIPaXaKOT B MI/KI CyXOro TOMNnmBa.
Pe3ynbTaTthl onpeeneHns CoAep)KaHUsi MakpOSSIEMEHTOB B 30rie TBEPAOro TONMMBa W3 ObiTOBLIX
0TX040B METOAOM PPA nepecunThIBAIOT HA CyXyl0 UCXOAHYIO NpoBy no dopmyne:
d
54=03, A (1)
100
rne 3’ — conepxaHne MakpoaNeMeHTa B CyxoM TBEpPOM TONNMUBE U3 GbITOBBLIX OTXO/0B, MI/KF;
3, — coaepxaHue MakposfieMeHTa B 30M1e TBEPAOro TONNMBa U3 GbITOBbIX OTXOA0B, MI/KT;
AY — 30mbHOCTL cyxoii npo6bl TBEPAOro TONNUBA U3 OLITOBLIX 0TX010B, %.

12 KoHTponb KauecTBa

Ana o6HapyxeHuss BO3MOXHbIX 3arpsi3HEHWI OT XUMMUYECKOW MOCYAbl W/MNW pPeakTUBOB NPOBOAAT
XOS0CTOM ONbIT B COOTBETCTBUU C NPOLEAYPOI, ONMcaHHOM B paszgenax 9 u 10, ¢ ICNONb30BAHUEM TaKUX e
KONUYECTB peakTUBOB, HO 6e3 HaBeCKU NPOObI.

MpaBubHOCTL aHANUTUYECKOr0 METOAA NPOBEPSIOT NyTEM aHanu3a CTaHaapTHbLIX 06pa3LoB cocTasa.
PesynbTar, nonyyeHHbI NpU UCMLITAHUM CTaHAApTHOro obpasua HacTOAWMM MEeTOAOM, CPaBHMBAIOT C
NacnopTHLIM 3HAYEHUEM.

13 Mporokon ucnbITaHUN

MpoToKON MCNbITaHMIA AOIMKEH COAEPXKaTh CNEAYIOLLYI0 MHOPMaLUUIO:
a) HauMeHoBaHue U apec Bcex nadopaTopuii, NPUHUMABLUMX YH4AaCTUE B UCTILITAHUSX;
6) onucanune u naeHTuduKaLmIo uccneayemMoii npobbi;
B) AaTbl NONy4YeHus nabopaTopHOi NPOOLI U NPOBEAEHUS UCTILITAHUN;
r) CCbINIKY HA HaCTOSALLMIA CTaHAapT;
A) CCbINKM Ha CTaHAApPTbI, MO KOTOPLIM NPOBOAUNU ONPEAENEHNSA 3NEMEHTOB B UCTIbITYEMON Npobe;
€) pesynbTaTtbl UCNbITAHUIA;
) MPOBOAMBLUMECH MNPU MWCNbITAHWUAX NPOLEAYpPbl, HE ONUCAHHbIE B JAHHOM CTaHAApTE WNU
HeobsA3aTenbHbIE;
3) nobble 0COBEHHOCTU, OTMEYEHHBIE B XOJ1€ UCTILITAHUIA, KOTOPLIE MOTNU NOBMUATL HA Pe3ynbTaThl.
MpoTokon ucnbiTaHui AomkeH ObiTb OAHO3HAYHO UAEHTU(DULMPOBAH, BCE CTPAHULIbI NPOHYMEPOBAHbI
U yKa3aHo ux obLiee Konmyecreo.
B naGopatopuu [OMKHbI XPaHUTLCA NPOMEXYTOUHbIE pe3yNnbTaTbl UCNbLITAHUNA (MCXOAHbIE AaHHbIE,
pac4yeTbl), KOTOPbIE A0MKHbI ObITb AOCTYNHLI NPU HEOBXOAUMOCTH.
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Mpunoxenue A
(obsizatensHoe)

XapakTepuctuku nabopatopHoin Nnpoo6bl TBEpPAOro TonynMea U3

ObITOBbLIX OTXOAO0B AJI1 XUMMUUYECKOro aHanmsa

Mpu noarotoBke naGopaTopHbix NPo6 TBepAoro TonnuBa W3 BGbITOBLIX OTXOAOB AN XUMUYECKOTO
aHanu3a AomkHbl cobnogaTbca crneayowmue TpeboBaHus.

Mcxoas U3 konmmyecTBa M Tuna napaMmeTpoB, KOTOpble HeoOXoAUMO onpeaenuTb, M3 TpeGoBaHus K
npeacTaBUTENBHOCTY NPOOLI, @ TAKKE U3 NPAKTUYECKUX COOBPaXeHUid, yCTaHOBMNEHbI MakCMMarnbHasi Mmacca
naGopaTtopHoii npoGbl 10 kI M MakcumanbHbIi pasmep 4vactuy 1 cMm. B Tabnuue A.1 TpeboBaHust K
nabopaTtopHbiM nNpobamM cMcTemMaTM3MpPOBaHbl B 3aBUCUMOCTU OT napameTpa Wiy rpynnbl napaMeTpos, Ans
onpeJeneHns KOTOpbIX Npoba npegHasHayeHa.

Tabnuua A1 — TpeboBaHus k nabopaTopHoi npo6e TBepAOoro TonnmMea U3 GbITOBLIX OTX0A0B

MapameTp MwuHumanbHas Ycnosug Ycnosusa Matepuan
macca KPaTKOCPOYHOrO ONUTENbLHOTO YyNaKoBKM
nabopaTtopHoin XpaHeHus nepej XpaHeHus nepej
npobsbl, I AOoCTaBKoW Npobbl B | AoCTaBKOW NPodbl B
nabopaToputo nabopaToputo

C,H,N 100 B ycnosusax OxnaxaeHue o MnactukoBas
npon3soacrea 4°C OyTbinka unu

TBEPAOro TonnMea Kopobka

13 BbITOBLIX
0TX040B

Cl,S,Br,F 100 To xe To xe Mnactukosas

OyTbINKa U Ko-
pobka (He MBX)

MeTannuueckun Al 200 To xe To xe Mnactukosas
OyTbinka unm
Kopobka
MakpoanemeHTb! 400 To xe To xe To xe
MuKpoanemeHThbl, 200 To xe To xe To xe
ucknoyasa Hg
Hg 100 To xe To xe ByTbinka us
cTekna unu
¢pToponnacra
C,H,N,Cl, S,Br, F 150 MnactukoBas

OyTbIfKa Unn Ko-
po6ka (He MBX)

MakpoanemeHTbl + 500 B ycnosusax OxnaxaeHue Ao MnactukoBas
MMWKPO-9MIEMEHTHI, npou3BoacTBa 4°C OyTbinka unm
ucknio4asa Hg TBEPAOro Tonnmea Kopobka
13 BbITOBbLIX
0TX040B
MakpoanemeHThl + 600 To xe To xe CreknaHHas
MUKPO-3MnemMeHTbl + Hg OyTtbinka (100T) +

nnacrukosasi
OyTbinka unm
Kopobka
MakpoanemeHTbl + 700 To xe To xe To xe

MUKPO3nemMeHThl + Hg
+ MeTannu4eckun Al
MonHbI aHanu3 800 To xe To xe CreknaHHasg
OyTbinka (100T) +
nnacTtukoBsas
OyTbInKa unm Ko-
pobka (He MBX
@ MakcuManbHbli pasmep YacTul (MM) onpeaensioT B 3aBUCUMOCTM OT KonudecTsa nabopaTopHoii npobbl (r) B

cooTtBeTcTBUM ¢ [OCT P 54229, 4ytobbl 06ecneyunTb 0AHOPOAHOCTb NPobbl.
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