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MNpepucnosue

1 NMOATOTOBJIEH ®epepanbHbiM rocyAapCTBEHHbIM YHUTAPHbLIM npeanpuatueMm «AHCTUTYT roproymx
nckonaembix — Hay4yHO-TEeXHWYECKNIH LLeHTP Mo KOMMJIEKCHO NnepepaboTke TBEPAbIX FOPHOYMX NCKONAEMbIX»
(®ryYN «NTN») Ha ocHOBe COGCTBEHHOrO NepeBoja Ha PYCCKUI A3blK aHrN0A3bIYHON Bepcun ctaHaapTta, yka-
3aHHOro B NYHKTe 4

2 BHECEH TexHu4yeckum KomMuTeToM Mo ctaHgaptusauun TK 179 «TBepaoe muHepasbHoe TOMnInso»

3 YTBEPX/JEH N BBEJEH B JENCTBUE Mpukasom defepanbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynmpoBaHuio u metponorum ot 23 gekabps 2010 r. N? 1036-cT

4 HacToswmii cTaHgapT SBAsSeTcAa MOAUMULMPOBAHHLIM MO OTHOWEHUI0 K HaLWOHaNbHOMY cTaHgap-
Ty ASTM D 6349—2008 «CTaHgapTHbI MeToA onpefeneHnss mMakpo- U1 MUKPO3/IEMEHTOB B yrie, KOKce u
TBEPAbIX OCTaTKax OT CXKWraHUs yras u Kokca MeToAOM aTOMHO-3MWCCUOHHOM CNEKTPOMETPUMN C UHAYKTUBHO
cBfi3aHHON nnasmoli» (ASTM D 6349—2008 «Standard test method for determination of major and minor
elements in coal, coke, and solid residues from combustion of coal and coke by inductively coupled plasma —
Atomic emission spectrometry». MOD) nyTeM BHECEHWNS TEXHNYECKUX OTKNOHEHWI, 06bACHEHNE KOTOPbIX NPU-
Be/[leHO BO BBEAEHUUN K HacTosLleMy cTaHAapTy

5 BBEJEH BIEPBbIE

6 NEPEVN3OAHUNE. CeHTAabpb 2019 1.

MpaBuna npMMeHeHns HacToALWero cTaHgapTa yCcTaHOB/MEeHbl B CcTaTbe 26 ®efepasibHOro 3akoHa
0T 29 uoHa 2015 r. W 162-d3 «O cTaHgapTusauum B Poccuiickoih ®epepaunmn». MHpopmauns 06 13-
MEHEeHMAX K HacTosAlWemMy cTaHfapTy Nyb6nKyeTCca B eXerogHom (no COCTOSAHWI0 Ha 1sHBapsa Tekyl ero
roga) uHopmaunoHHOM ykasaTtese «HauuoHanbHble CTaHA4apThi», a ouunanbHblli TEKCT U3MEHEHUN
1 NonpaBoK — B eXeMeCsAYHOM MH(OPMaUMOHHOM yKa3aTene «HauuoHanbHble cTaHfapTbli». B cnyyae
nepecMmoTpa (3ameHbl) WM OTMEHbl HACTOALLEro cTaHjgapTa COOTBETCTBYlO LU ee yBedoMNeHne byaeT
ony6ankoBaHO B GnvmKalilleM BbiMyCke eXeMeCA4YHOro MHopMauuoHHOro ykasatens «HaumoHasnbHble
cTaHfapTbl». CooTBeTCTBYOLW asd UHpopmauus, ysejoMNeHne U TEKCTbl pasMeLlalnTcs Takxke B UH-
dhopMaLMOHHO cucTeMe 06Lwero nob3oBaHNA — Ha ouumanbHOM caiTe ®efepanbHOro areHTcTBa No
TEXHNYECKOMY PeryiupoBaHuio 1 MeTposiornm B ceTu MHTepHeT (www.gost.ru)

© CrtaHgapTuHcopM. ocbopmnerne. 2012. 2019

HacTosawumii ctaHgapT He MOXeT 6blTb NOMIHOCTLIO UM YAaCTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
npocTpaHeH B kayecTBe odmumanbHOro n3gaHus 6es paspeweHus degepanbHOro areHTCTBa N0 TEXHUYECKO-
My pPeryimpoBaHui0 1 MeTposiorum
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BBepeHne

B HacToAwwWii cTaHAapT BKIOYEHbI [LOMNO/HUTENIbHbIE MO OTHOWEHWI0 K HauuMoHa/lbHOMY CTaHgapTy
ASTM D 6349—2008 TpeboBaHusa, oTpaxalLime NOTPebHOCTN HaLMOHaNbHOW 3KOHOMKUKM Poccuiickoi ®e-
fepaunun, 1 nNpu ero cocTaB/ieHNN YYTeHbl 0CO6EHHOCTU U3N0XEHNS HaUMOHasIbHbIX POCCUICKNX CTaHAApTOB,
a MeHHO:

- B 06/1aCTb pacnpocTpaHeHWs BK/IOYEHbl BCe BUAbI TBEPAOIr0O MUHEPAsIbHOrO TON/NBA,

- apbuTpaxHbIM MeTOLO0M OnpeaeneHns XMMN4eckoro coctaBa 30bl AsnseTca metod no FOCT 10538;

- BOT/AesibHble pa3gesbl BbleneHbl «7 Kannbposka npuéopa», «12 KOHTPo/b 3a Ka4eCTBOM aHasin30B».
«15 MpoTOKON UCNbITAHUA»;

- pa3gen ASTM D 6349—2008 «6 AnnapaTtypa» pasgeneH Ha pasgensl «5 O6opygoBaHue» n «6 Anna-
patypa»:

- B pasgene «6 Annapartypa» cobpaHbl onucaHue, npuHuun pab6oTsl ICP-cnekTpomeTpa v haktopsl,
Melwawwmne namepeHmam, ns pasgenos 3. 51n 6 ASTM D 6349—2008;

- B pasfene «7 Kanubposka npuéopa» cobpaHbl Cnoco6bl NPUroTOB/IEHUSA KaIMBGPOBOYHbLIX PACTBOPOB,
pactsopa A/ pasbasfieHus, pacTsopa X0/10CTOro onbiTa A8 KanMbpoBKM U NPUHLMUMNBI MOCTPOEHUSA Kannbpo-
BOYHbIX rpacnkos 13 nyHkrtos 7.10. 7.11,10.3.3,11.2.2 ASTM D 6349—2008:

- NpuBeJeH NepeyvYeHb CCbIJIOYHbIX MEXIOCyapCTBEHHbIX U HauMOHaNbHbIX CTaHAapTOB, UCMO/Ib30BaH-
HbIX MPKU MOAMMULMPOBAHUN TEKCTa CTaHfapTa; CTaHf4apThl Ha peakTuBbl U nocyay (pasgensl 4. 5) yTOUHAOT
Tpe6oBaHNA K peakTuBam, NOMVMEPHON Tape, NNaTUHOBOW U CTEKNAHHOW nocyae;

- 13 pasfena 10 uckKN4YeH anbTepHaTWBHbLIN CNoco6 cniasfieHns 30/bl B NamMeHu ropenkum Mekepa.
Tak Kak B 0OTe4eCTBEHHOI NabopaTopHOi NpakTuke cnaaBneHne NPoBOAAT B My esfibHbIX Neyax, a ropesku
Mekepa He MCnonb3yioT;

- B cooTtBeTcTBMMN ¢ TOCT 11022 n3mMeHeHa Temnepartypa 030/1eHUA TBEPAbIX FOPHYUX UCKOMAEMbIX C
750 °C Ha (815%0)°C.

B Tekcte ASTM D 6349—2008 (nogpa3sgen 10.1) ykazaHo, 4TO NpuBefeHHble B CTaHAapTe KOHUEeHTpa-
L1 1 NponNopLuUN peareHToB 1 pacTBOPOB OTHOCATCA K aHanusy yrnei CLUA. Mpu gpyrom coctase 30/bl yriei
MOXeT noTpeboBaTbCA BHECEHNE U3MEHEHWII B METOAUKY UCMbITAHNS. B COOTBETCTBMM C 3TUM B TEKCT HACcTOSA-
uiero cTaHgapTa BBeleHO npumevaHue 2 kK pasgesny 3. COrnacHo KOTopoMmy onyckaeTcsa CamoCTOATENIbHOCTb
B paboTe aHanUTUKa Npu BblI6ope He06X04MMbIX KOHLEHTPaLMIA U NPOBEAEHUN OTAE/bHbIX OnepaLnii.

YKa3aHHble JONO/THUTENbHbIE TPe60BAHUA Bblfe/IeHbl KYPCUBOM.
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HAUMOHANBbHBIA CTAHOLAPT POCCUWCKOW SOELEPAUUMN

TonnneBo TBEPA00 MUHEpanbHOe

OMPEAENEHWE XVUMWUYECKOIO COCTABA 30/1bl
METOA0OM ATOMHO-3MUCCWOHHOW CMNEKTPOMETPUN
C UHAYKTVUBHO CBA3AHHOW NNA3MOW

Solid mineral fuels. Determination of chemical composition
of ash by method of atomic emission spectrometry
with inductively coupled plasma

fata eBefleHns — 2012— 07— 01

1 O6nactb NpUMeHeHUA

11 HacTtosawunii ctaHgapT pacnpocTpaHseTcsi Ha KaMeHHble W Gypble Yrau, TUTHUTbl. aHTpauuTbl,
roptouve cnaHupl, Kokc. Topd, 6pukeTbl, NPOAYKTbl oborawieHus, nepepaboTkm N CKUraHns TBEPLOro
TonnuBa, BKAKYas 30/y yHoca (fanee — TONAMBO TBEPAOE MUHEPAbHOE), U ycTaHaBNUBaeT MeTof onpe-
[eNeHns XMMUYecKoro coctaBa 30/bl TBEPAOro TONANBA NYyTEM aTOMHO-3MWCCUOHHOW CMEKTPOMETPUU C WH-
AYKTUBHO CBSI3aHHOI N1a3moii.

Mopg XMMWYeckMM cocTaBOM 30/1bl TBEPAOr0 MUHEpPasibHOro TOMAWBA MOHUMAKT COAEpXaHue B 30/e
OCHOBHbIX OJMHHAALATN 3/1IEMEHTOB B NepecyeTe Ha OKCUAbl KPEMHUS, aNtOMUHUSA, Xenesa, KanbLus, Marius,
TuTaHa, pocopa, mapraHya, kanus, HaTpus n cepbl. B HacToswWwem cTaHgapTe B cocTaBe 30/1bl AOMNOMHU-
TeNbHO ONpeaensnT ABa MUKPO3ieMeHTa: 6apuii 1 CTPOHLWIA.

Mpy onpefeneHnUn XMMMUYECKOro cocTaBa 30/1bl apOUTPaXKHbIMU ABAAKTCA MeTOAbl XUMUYECKOTO
aHanusa, pernameHTuposaHHble B FTOCT 10538.

Xumunuecknini coctaB cTaHapTHbIX 06pasLoB cocTaBa 30/1 TBEPAOro TONAMBA ONpPeeNnsitoT XMMu-
yeckumn metogamu no FOCT 10538.

2 HopmMaTunBHbIe CCbIIKK

B HacTosleM cTaHAapTe UCMOMb30BaHbl HOPMATMBHBIE CCbISIKM Ha CrneAylolne cTaHfapThbi:

FOCT P NCO 5725-6—2002 TouHOCTb (MpaBUIbHOCTb U NPELU3NOHHOCTb) METOAOB U pe3ynbTa-
TOB M3MepeHuii. YacTb 6. Vicnonb3oBaHne 3HaYeHUn TOYHOCTH Ha npakTuke (MCO 5725-6:1994. tOT)

FOCT P 51568 CuTa nabopaTtopHble U3 MeTa//InYecKoli MPOBOIOYHONM CeTKN. TexHu4eckue ycnoBus
(NCO 3310-1:1990. MOD)

FOCTP 51760'> Tapa noTpebuTtenbckasa nonumepHas. ObLme TeXHMYeckme ycnoBus

FOCT P 52501 Boaa gns nabopatopHoro aHanunsa. TexHuyeckve ycnosus (MCO 3696:1987. MOD)

FOCT P 529172) TonnvnBo TBeEpAOE MUHepasbHOe. MeToAbl OnpeAeneHns Bnarm B aHaiMTU4ecKo
npo6e (MCO 11722:1999. NCO 5068-2:2007. MOD)

FOCT 1770 (MCO 1042—83. NCO 4788—80) Mocyna mepHas nabopatopHasa cTeknsHHas. Lunvn-
Apbl. MEH3YPKU, KON6bI, Npo6upkn. ObLLMe TEXHUYECKNE YCNoBUSA

FOCT 3118 PeaktuBbl. Kucnorta congHas. TexHuyeckne ycnosus

FOCT 4461 PeaktnBbl. Kucnota a3otHasa. TexHuyeckue ycnosus

FOCT 6563 V3penusa TexHuyeckne u3 61aropogHbix MeTasnioB U CNIaBoB. TEXHUYECKME YCOoBUS

1>felictByeT MOCT 33756—2016.
21 [leiictByeT TOCT 33503—2015.

M3paHue opuumanbHoe
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FOCT 6709 Bopa auctunnmposaHHasa. TexHU4Yeckue ycnoBus

FOCT 9656 PeakTuBbl. Kucnorta 60opHas. TeXHUYecK1e ycrnoBums

FOCT 10484 PeakTtuBbl. Kucnota ¢ptopmcTo-BofopoaHas. TexHu4eckme ycnosus

FOCT 10538 Tonnuneo TBepaoe. MeToAbl onpefeneHna XMMnyeckoro coctasa 30/bl

FOCT 10742 Yrnu 6ypble, KaMeHHble, aHTPaLuT, roployme cnaHupbl 1 yrosibHble 6pukeTbl. MeToabl
oT6opa u NnoAroToBKY Npo6 AN NabopaTopHbIX UCNbITAHNA

FOCT 10929 PeakTtuBbl. Bogopoga nepokcung. TexHuyeckme ycnosus

[OCT 11022’) Tonnveo TBEpPA0€E MUHEpanbHoe. MeToabl onpeaeneHus 3o1bHocTv (M C01171:1997. MOD)

FOCT 11303 Topch m NPOAYKTbI ero nepepaboTkn. MeTo NpUroTOBAEHNS aHaNMTUYeCcKnX Npo6

FOCT 11305 Topdh. MeTobl onpegeneHuns snaru

FOCT 11306 Topth v npoayKTbl ero nepepaboTkn. MeToAbl onpefeneHns 301bHOCTHU

FOCT 13867 MpoaykTbl xumnyeckme. O603HauYeHe YNCTOThI

FOCT 23083 KoKC KaMeHHOYro/bHbIli, NEKOBbIN 1 TeEpMOaHTpaumMT. MeToabl 0oT6Opa M NOATOTOBKM
npo6 Ana ncnblTaHui

FOCT 241042>Becbl nabopatopHble. Obuime TexHnyeckne TpeboBaHms

FOCT 25336 lMocypa n obopynoBaHue nabopaTtopHblie CTEKASAHHbIE. Tunbl, OCHOBHbIE NapameTpbl U
pasmMepsbl

FOCT 27313 Tonnveo TBepAo0e MuHepanbHoe. O603HauYeHne nokasaTtenei kauecTsa u Qopmy bl ne-
pecyeTa pe3ynbTaToB aHanusa A5 pa3nyHbix cocTosaHuin Tonnmea (MCO 1170:1977. MOD)

FOCT 27589 Kokc. MeTop onpeaeneHus Bnarm B aHanutuyeckoli npobe (MCO 687:1974. HOT)

MpumeyaHue — Mpy NOb30BAHUN HACTOSALLIMM CTAHAAPTOM Liesiecoo6pas3Ho NPOBEPUTL AelCTBUE CCbINIOYHBIX
CTaHapTOB B MH(DOPMALMOHHOI cCTEME O6LLETO NO/b30BaHUS — Ha ohuLManbHOM caiiTe defiepasibHOro areHTCTBa no
TEXHUYECKOMY PerysiMpoBaHuio 1 METPO/IOTK B CETU VIHTEPHET UK MO eXerofHoMy NHopMaLMOHHOMY ykasaTento «Ha-
LIMOHa/IbHbIEe CTaHAApPTbI», KOTOPbIN OMy6IMKOBaH MO COCTOSIHUIO Ha 1 siHBaps TEKYLLEro roAa, U no Bbinyckam exxeMecsiu-
HOro MHOPMaLMOHHOTO ykasaTesnst «HalWoHasIbHble CTaHAapPTbI» 3a TEeKYLLWA rog, ECnv 3aMeHeH CCbINOYHbIV CTaHAapT,
Ha KOTOpbIii aHa HefjlaTMpOBaHHas CCbika, TO PEKOMEHAYETCS UCMO/b30BaTh AelCTBYIOLLYI0 BEPCUIO 3TOF0 cTaHapTa
C Y4YETOM BCEX BHECEHHbIX B JaHHYH0 BEPCUIO N3MEHEHWIA. EC/IN 3aMEHeH CCbIIOYHBI CTaHAAPT, Ha KOTOPbI AaHa aaTu-
poBaHHasi CCbI/Ka, TO PEKOMEH/YETCS UCMOb30BaTh BEPCUIO 3TOTO CTaHAAPTa C YKa3aHHbIM BbILLE TO0M YTBEPXAEHUS
(NpuHsTUA). ECnv nocne yTBEPXAEHVS HACTOSILLEro CTaHAapTa B CCbIIOYHbIN CTaHAapT, Ha KOTOpbI faHa faTMpoBaHHas
CCbI/IKa, BHECEHO U3MEHEHWE, 3aTPar1BaloLLEe NOJOXEHNE, HA KOTOPOE AaHa CChifka, TO 3TO NOJIOKEHNE PEKOMEHYETCS
NPUMEHSATH 6€3 yyeTa JaHHOTO U3MEHEHUS. ECnn CCbINOYHbI CTaHAAPT OTMEHEH 63 3aMeHbl, TO NOMOXEHNE, B KOTOPOM
[laHa CCblsiKa Ha HEro, PEKOMEHAYETCS NPUMEHSITL B YACTH, HE 3aTparvBartoLLEei 3Ty CCbiKy.

3 CyuwHocTb MeToga

AHanusupyemyto npoby 0301510T. 3071y CNAABAAT C COOTBETCTBYIOLW MM peareHToMm, a 3aTeM njas pacTso-
psloT B pa3baBneHHOM pacTBOpe KUCA0Tbl. AflbTepPHATUBHBIA CNOCO6 pasfioxeHns 30/bl — 06paboTka cCMecCbio
hTOPNCTO-BOAOPOAHOI, a30THOM 1 CONAHON KNCNOT. B noNyyeHHOM pacTBOpe NPoBOAAT onpefeneHne afieMeHToB
MEeTO0M aTOMHO-3MWUCCUOHHON CNEKTPOMETPUMN C UHAYKTUBHO CBSI3aHHON nna3moli (fanee — metog ICP-AES).

B Tabnuue 1 nepeyncneHbl 3neMeHTbl, onpejensemMble AaHHbIM METOAOM, U AJINHbI BOJSIH, COOTBETCTBY-
loume peKoMeH40BaHHbIM ANA U3MEPEHUS MHTEHCUBHOCTU CNeKTpanbHbIM NNHUAM. B Tabnuue 2 npuseneHsl
3/1eMeHThI, Mellalue onpegeneHnio Npu AanHax BOSIH, PeKOMeHAO0BaHHbIX B Tabnuue 1. laHHble Tabnu-
Lbl 2 MCNONb3YIOT ANA OLEHKN BO3MOXHOCTWN BO3HUKHOBEHWA CNeKTpanbHbiX nomex. C aToi uenblo npuHMMa-
10T gonyleHne, YTo UMeeTCcsa NMHeliHasa 3aBUCMMOCTb MeXAy KOHUEeHTpauunel aneMeHTa U MUHTEHCUBHOCTbIO
aHanUTU4YecKoi cnekTpanbHOW NNMHWUW KakK AN onpeAensieMblX, Tak U 48 MeLalowWwx 31eMeHTOB.

MpumevaHnsn

1 XuMmnyeckuii coctas 30/1bl, MOJTyHEHHO B CTaHAAPTHBIX YCNOBMSIX onpegenenuns 3o1bHocTy no FOCT 11022. oT-
NMyaeTca OT cocTaBa MUHEPasIbHON Macchl UCXOAHOr0 TOMMBA, COCTaBa 30/1bl YHOCA ¥ COCTaBa TBEPAbIX OCTaTKOB CXM-
raHvsi TON/IMB B NPOMBILL/IEHHBIX YCIOBUSAX.

2 B HacToslleM CTaHfapTe A0nyckaeTcsl cCaMOCTOSiITe/IbHOE NPOBELEHNe aHaU/IMTUKOM HEKOTOPbIX onepauuii. Ha-
npumep, npu ocsoeHun metoga ICP-CNekTpoMeTpUn aHasIMTUK JO/HKEH CaMOCTOATE/IbHO ONpefenTb HyBCTBUTE/IbHOCTb
MCMnonb3yemoro uM Npuéopa, NMHelrHy 061acTb KaIMOPOBOYHON KPUBOIA, N0A06paTh KOHLEHTpaL M KaIMOPOBOUHbIX pac-
TBOPOB. COOTBETCTBYIOLLME XapakTepucTrkam npubopa 1 6m3KMe K CogepxaHuio 3/IEMEHTOB B aHauIn3nMpyembIX npobax.

T?Poccuiickoli ®epepauun geiicteyet MOCT P 55661—2013.
2) B Poccuiickoii ®epepauun gelicteyer FOCT P 53228—2008.
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3 XMWUYeckuin coctas 30/1bl B 3HAUMTENIbHOV CTeneHy onpeaensieT BbIGop cnoco60oB CKuUraHns TBepAbIX TOMUB 1
yAaIEHNS LLNAKOB.

Tabnunya 1— PekoMeHayemble ANNHBbI BOMIH aHANIMTUYECKNX TMHUIA 3NEMEHTOB, onpeaenseMbix metogom ICP-AES

KpemHuii
ASIOMUHWIA
Xeneso
Kanbumii
MarHwii
TvtaH
docchop
Kanwi
Hatpwii
Cepa
Mapraxey,
Bapwii
CTpoHUuwii

nemeHT

[/ vHa BOSTHbL.HM

212,412; 288.16; 251.611
396,152; 256.80; 308,215; 309,271
259,940; 271,44; 238.204
317.93; 315.887, 364.44; 422,67
279.553: 279,08; 285.21; 277.983
337,280: 350.50; 334.941
178.287; 214.900
766,491:769.896
588.995; 589.592
182.04
257,610; 294,92; 293,31; 293,93
455.403; 493,41, 233.53
421,55

Ta6nuua 2 — OTKIOHEHUS OT UCTUHHbIX KOHLEHTpauuii onpesensemblx 31eMeHTOB (Mr/am3). BO3HUKAKOLLME B MpU-
CYTCTBUM MeLaLwmx 3/ieMeHToB B konnyectse 100 mr/gm3

Onpepgensemslit
3anemMeHT

ANOMUHNIG
Bapuit
Kanbuunit
Xeneso
Marunii
MapraHely
KpemHnii
HaTtpwuii

AnnHa
BOJIHbI, HM

308,
455,
317,
259,
279.
257,
288.
588,

215
103
933
940
079
610
148
995

Al Ca

Mewawuwmnin anemeHT

Fe Ma Mn Ti
- - 0.21 -
0.01 0,01 0,04 0,03
— — 0,12 -
0,13 - 0,25 0,07
0.002 0.002 — —

0,08

MpumeyaHne — Tupe 0603HAYAET, YTO MELLIAIOLLETO BNAHWS HE 06HAPYXEHO fadke NPY CleAyoLWwmX KOHLEH-
Tpauusax 3N1eMEHTOB, BBeEHHbIX B kayecTse Mellawwwmx: Al, Ca. Fe = 1000 mr/gm3, Mn = 200 mr/gm3. Mg, = 100 mr/gm3.

4 PeaktuBbl

anI npoeefeHun NcNbITaHWUi cnegyet NCnonb3oBaTb XMMUYeCckne peaktnBbl, CTENEHb YNCTOTbl KOTOPbIX

He HMXe 4. 4. a. no FTOCT 13867.

4.1 Bopa 2-ii cteneHn yuctoTbl no FOCT P 52501. AucTtunanposBaHHyto Bogy no FOCT 6709 gBaxabl
NneperoHAIOT B annapartype U3 KBapLeBoro cTekna wuan nogseprawT AenoHu3almuu.

B cooTtBeTcTBUM C TpeboBaHuamu NOCT P 52501 BoAy 2-i CTeNeHU YNCTOTbl XPaHAT B repmMeTnyecku
3aKpbITO/ Tape 13 NoANaTUIEHa BbICOKOrO AaBfieHna nav noavnponuneHa no FOCT P 51760.

4.2 Kucnota consiHas (HCI), koHLeHTpuMpoBaHHas, naoTHocTbio p20 = 1,19 r/cm3 no TOCT 3118.

4.3 Kucnorta consaHas, pactsop 1:1.

4.4 Kucnota ptopucto-sogopoaHas (HF), KOHLeHTpMpoBaHHas, NA0THOCTbI0 »20=1,17 r/lcm3no FOCT 10484,

4.5 Kucnota asoTtHaa (HNO03), KoHLeHTpupoBaHHas, NNoTHocTbo p20 = 1.42 r/cm3 no FOCT 4461.

4.6 Kucnota asotHas, pacteop 5 : 95.

50 cm3 a30THO kucnoTobl (cM. 4.5) pas6aBnastoT Bogoit (cm. 4.1) go 1 gm3.

4.7 CMecb KNCNIOT COMAHOWN 1 hTopncTo-BoJ0poAHOIA 70 : 30.

CmelumBaT ceMb 06BEMOB COMITHOM KACNOThI (CM. 4.2) U Tpy 06bema (pTOpUCTO-BOAOPOAHON KNCNOTbI (CM. 4.4).

4.8 Llapckas BoAKa, pacTBOpP CBEXENPUroTOBJIEHHbIN.

CmelumBalT 04MH 06beM a30THOWN KMCnoThl (CM. 4.5) u Tpn o6bema CONAHOW KUCAOThl (CM. 4.2) un fo-
6aBnAT 04NH 06BbeM BoAbl (CM. 4.1). PacTBOp XpaHeHW0 He MoANeXuT.

4.9 Kucnota 6opHas (H3B03) no NOCT 9656.

4.10 Kucnota 6opHas, pacTBop ¢ maccoBoli gonei 1.5 %.
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4.11 Bogopopga nepokcug no FOCT 10929. pacTBop ¢ 06beMHoI goneit 30 %.

4.12 PeareHTbl A4NSA cnnaBneHnsa: nutus Tetpabopar. U2B40 7 «5H20. nnn cmecb nutus Tetpaboparta u
nmtna metaboparta 6e3BogHoro (LiB02) B cooTHOweHun 1:4.

4.13 Nlntuii noguctblii (Lil «3H20). cmaunBalowWwmin peareHT.

4.14 OcCHOBHble CTaHAapTHble" pacTBOpbl — pacTBOpbl ONpeAensaeMblX 3/1eMEeHTOB KOHLUeHTpauunen
1000 mkr/cm3. PacTBopbl NpUroTaBAnBatT U3 MeTas/IoB WU UX CONMeil, copepxauimx He MeHee 99.999 %
OCHOBHOrO BellecTBa. B3sewnsaHna npon3soaaT Ha Becax (cMm. 5.1).

ANbTepHaTUBHO MCNO/b3YIT OCHOBHble CTaHAapTHble PacTBOPbl, BbiNyCKaemMble NPOMbILWAEHHOCTbIO
ana metopa ICP-AES.

OCHOBHble CTaHAapTHble pacTBOPbI UCMO/b3YIOT A4/151 NPUTOTOBAEHNS rPafynpPOBOYHbIX pacTBOPOB (CM. 7.1).

4.15 BHyTpeHHMe cTaH4apTHble pacTBOPbl — PacTBOPblI 3N1EMEHTOB, HE 0OHAPYXEHHbIX B aHanM3npyemMblx
npo6ax B 3HaYMTE/IbHbIX KONNYecTBax, Hanpumep ckaHgusa (Sc), uttpus (Y), niamsa (In) nam gpyrux metannos. KoH-
LeHTpauus BHyTPEHHUX CTaHAaPTHbIX pacTBopoB 1000 Mkr/cm3. PacTBopbl MPUroTaB/IMBaIOT U3 OKCUAOB MW conei
MeTannoB, cogepxawnx He meHee 99.999 % OCHOBHOrO BelecTBa. B3BelmMBaHNsA Nnpon3BoasaT Ha Becax (cm. 5.1).

Mpumep NpUroToB/EHNS BHYTPEHHErO CTaHAAaPTHOrO pacTBopa CKaHAus.

4.15.1 CkaHpgus okcug, (Il). Sc20 3, oc. u.

4.15.2 PacTBop ckaHaus KoHueHTpayuein 1000 mkr/cm3.

1.534 r okcuaa ckaHgus (cm. 4.15.1) pacTBopsAOT NpU HarpeBaHnn B LLAPCKoii Bogke (cM. 4.8). pacTsBop ynapu-
BalT gocyxa. OctaTtok cmaymBatoT 50 cm3Boabl (M. 4.1). go6asnaT 100 cM3 pacTBopa CONAHOM KACIOThI (CM. 4.3)
W HarpeBaloT [,0 pacTBOPEHUA OKcuaa ckaHamsa. PacTBop NepeHoCAT B MEPHYI0 K06y eMKOCTbio 1 M3, uxnaxagatoT,
[0NMBaloT BOAON (CM. 4.1) 40 MeTKU 1 NepeMeLLnBatoT. XpaHAT B TEMHOM MecTe, CPOK XPaHEHUSI HE OrpaHnyeH.

4.16 F'ocypapcTBeHHble cTaHAapTHble 06pasubl (FTCO) cocTaBa 301 TBEPAbIX TON/IMB UM CMECK CTaHfapT-
HbIX 06pa3L0B OTAENbHbIX OKCUAOB METanNN0B C aTTeCTOBAHHbIMU COAEPXaHNUAMMN OCHOBHbIX KOMMNOHEHTOB.

FCO [o/KHbI 6bITb 6AN3KMMM MO COCTaBY U MaccoBOI f0sie onpeAenseMbiX 31eMeHTOB K aHanusmpye-
MbIM 06pasuam.

[na paboTbl Ha Nnpubope NOAroTaBANBAKT CEpPU0 CTaHAaPTHbLIX 06pa3LoB, 06ecneynBaoLLL X KOHTPONb
3a KayeCTBOM aHanum3a 1 NPoBepPKY rpajsynposku npubopa.

4.16.1 OCHOBHOII CTaHfapTHbIi 06pasel, KONMYEeCTBEHHbIE XapakTEPUCTUKN M AONYCTUMbIE pacxoxje-
HUA KOTOPOro yCTaHOBNEHbl apbuTpaHbIM MeTofoM. OCHOBHbIM CTaHAAaPTHbIM 06pa3L oM MOXET CAYXUTb
aTTecToBaHHbIn [CO.

4.16.2 BTOpMYHbIA cTaHAapTHbIV obpasel. DTo maTepuan, KOTOPbI/i NoABepralT TeM Xe npouegypam,
4TO M aHanuampyemyto npoby. KonnyecTBeHHble XxapakTepUCTUKN U AONYCTUMbIE PaCXOXAEHUS 3TOT0 MaTtepu-
ana ycTaHaB/MBaloT NMyTeM U3MepeHuii Ha oTkanMbpoBaHHOM npubope.

4.16.3 MepBUYHbIA cTaHAapT A1 NPOBEPKM KannbpoBku. 10 BO3MOXHOCTU 3TOT CTaHAAPT AO/IKEH ObITh
TOYHOW Konuel OCHOBHOrO CTaHA4apTHOro obpasua, HO A40/MKeH 6biTb NPUOGPETEH Y APYroro NponM3BoAuTeNns
Unn XoTs 6bl 6bITb U3 ApYroii napTuu.

4.16.4 CtaHfapT 415 nepuoauyeckoli nposepku kannbpoBku. O6GbIYHO 3TOT MaTepuan npuobpeTawT y
TOrO e NPou3BoOAUTENS, KOTOPbIA M3rOTOBU OCHOBHOW CTaHAapTHbIN o6pasel,.

5 O6opypoBaHue

5.1 Becbl nabopatopHble 2-ro knacca To4yHocTn no NOCT 24104 c npefenom fonyckaeMoi norpew-
HocTh £0.1 wmr.

5.2 MychenbHaa neyb C aNeKTpoHarpeBoOM U TepMoperynaTopom, obecneynsatolMm NOCTOSHHYO TeM-
nepaTtypy B nHtepsasie ot 700 °C go 1000 °C. BeHTunsauusa neum gosxHa obecneymBaTb CMeHy Bo3gyxa OT
OBYX [0 YeTblpex 06beMOoB neyn B 1 MUH. [lonyckaeTca ecTeCTBEHHaA BEHTUAALMA neuun. MNeyb npegHasHave-
Ha AN 030M1eHMA Npob 1 AoMKHA COOTBETCTBOBaTbL TpeboBaHmam MTOCT 11022.

5.3 MydenbHas neyb N5 cnnaBneHns npob ¢ paboyeit TemnepaTtypoit B uHTepsase ot 1000 °Cgo 1200'C.

5.4 MnaTtuHoBbLIE TUMN N YawKn eMmkocTblo oT 35 g0 85 cm3no FOCT 6563.

5.5 MarHuTHble Melwankm ¢ He6oNbWNMUN MarHUTHLIMU Nanoykamu B TetpIOHOBOI 060104Ke.

5.6 Tapa nonumepHas, M3roToBfIeHHAss M3 MNOMU3TUIEHA BbLICOKOrO AaBMEeHUSA WAW NoAunponuieHa no
FOCT P 51760. repMeTU4HO 3aKpblBaloLlanca 3aBUHYMBaOLWMMANCA KPbILKaMU, 0715 XPaHEeHUs BOAbI U pacTBOPOB.

5.7 MnacTukoBble 6aHKN, N3rOTOBMEHHbIE U3 MONNITUIEHA BbICOKON NPOYHOCTU, eMKOCTbio 250 cm3, ¢
3aBUHUYMBAKOLWMMUNCA KpblWKamMu, ycToliunBble K Temnepatypam oT 100 °C go 130 °C u gaBneHuto, kotopoe
pasBmBaeTca Npu passiokeHuu Npobbl, a Takke K OKMcneHuto. [lonyckaeTcs MCNOMb30BaTh CKASHKA APYroro
TMna, ycToliumBble K TeMnepatypamM 1 faB/feHunto, pa3BmBaloLLeMycs npu pasiokeHnn npoobsbl.

4
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5.8 CteknsiHHas nocyga. KannbposaHHble MepHble cpeacTBa (MUNeTku, 6IpPeTKkn, MepHble Konbbl, cTa-
KaHbl n ap.) no FOCT 1770 n TOCT 25336.
5.9 Cuto c pasamMepom oTBepcTuin 75 mkm no FOCT P 51568.

6 Annapartypa

6.1 ATOMHO-3MWUCCNOHHBIV CNEKTPOMETP C UHAYKTUBHO CBA3aHHOW nna3moii (ICP) B kKayecTBe UCTOYHM-
Ka BO36YXAeHusa cnekTpa.

PaboTa Ha cnekTpomeTpe n o6paboTka aHaNUTUYECKUX AAaHHbIX OCYLLEeCTBASATCA C NOMOLWbIO COOT-
BETCTBYIOLL,Ero MPOrpamMmMHoOro o6ecrneyeHns B COOTBETCTBUM C NpunaraeMoii MHCTPyKUMeli no akcnayartauuu.
[MockonbKy NpM60OPbLI pasNnyHbIX GUPM U Mogdeneli 3HaYnTeIbHO OTANYAaTCS APYT OT Apyra, U3N0XUTb B Ha-
cTosWeM cTaHgapTe efuHY UHCTPYKLMIO NO aKCnayaTauum HEBO3MOXHO.

YyBCTBUTEILHOCTb, Npefen 06HapyXeHUs, TOYHOCTb, 061acTb paboyunx ANVH BOMH, adhdekT nHTepde-
peHLUNUn AOMKHbI 6biThb U3YUYeHbl N YCTAHOBMEHbI A1 KaXA0W aHanMTuyeckoi nnHun. Bece nsmepenus cnegyert
npoBoauTb B paboyeit o6nacTu gaHHoro npuéopa, rae AelicTByT KoppekTupytowne gaktopbl. Heobxogmmo
NpOBEpUTb, COOTBETCTBYIOT /N XapakTepucTnku npubopa n ycnosus onpegeneHns TpeboBaHnAM HacToALWero
cTaHgapTa, a TaKkke nepuoanyeckn NpoBOAUTb KOHTPO/IbHbIE U3MEPeHUs 415 NOATBEPXKAEHNS NPaBUIbHOCTH
pab6oTbl Nnpubopa v pe3ynbLTaToB aHanusa.

Mpu6op fo/mkeH 6bITb cepTUdULMPOBAH, 3aperncTtpuposaH B ocyfapcTBEHHOM peecTpe CpefcTB U3-
MepeHunii n fonyuieH K npuMmeHeHntio B Poccuiickoin depepauun.

6.2 C nomolyblo aTOMHO-3MWUCCMOHHOTO CNekTpomeTpa M3MepslT WHTEHCMBHOCTb 3MWCCUM aTOMOB
onpepensieMblX 3/1eMeHTOB. BoAHbIi pacTBOp Npobbl pacnbiAsAT, a3p030/b HANMPaBAAT Yepe3 NOTOK nnas-
Mbl. IPU 3TOM MPOUCXOANT BO3OYXAEeHMEe aTOMOB C NOCneyoLWnM nsnyyeHnem. lna soligeneHmsa xapakTepHblx
NINHWIA 3MUCCUOHHOIO CMeKTpa UCNOMb3YIT MOHOXPOMATOP C AN PaKLMOHHON peLlleTKoi, a ANa U3MepeHns
X NMHTEHCUBHOCTU — (POTOYMHOXMNTENb UM (POTOANOAHBIN AeTekTop. [leTekTop npeobpasyeT NorfoueHHoe
n3nyyeHune B POTOTOK, KOTOPbIA KOHTPONMPYETCA KOMMNbIOTEPHON cUCTEMOiR. na onpeaeneHns MHTEHCUBHO-
CTU aHaNUTUYECKUX TUHWUIA 3N1EMEHTOB HEO6XOAMMO NPOBECTU KOMNEHcauunto hOHOBOro U3nyyeHns. PoHosoe
n3ny4yeHvne OueHMBAIOT BO BPeMSs aHanusa no JIMHWUAM, COCEAHUM C XapakTepHbIMWU JIMHUSMWU 3N1EMEHTOB.
Bbl6Op NMHWI ANSA N3MEPEHUS UHTEHCUBHOCTU (DOHOBOrO M3/yYeHWs MO OfHY UAKU No o6e CTOPOHbI OT aHa-
NINTUYECKON NMHUKN 3NemMeHTa onpefenseTcsa C/0XHOCTbI0 cnekTpa B 61u3nexauieil o6nactu. B BbiGpaHHOW
06/1aCTN He [O/KHO HabaaTbCa UHTepdepeHunn.

6.3 4nA Toro uto6bl M3bexaTb OWKNOOK Npu paboTe Ha CneKkTpoMeTpe, aHalUTUK LO/KEeH crnefoBaTb
MHCTPYKLMKM MO 3aKcnayatauun npuéopa, YTo NO3BOUT €My UCNOMb30BaTh BCE NPefyCMOTPEHHble CNoCcoObbl
KOMMeHcaum BAMAHWA Melawwmnx akTopos. Melwwatuwme akTopbl MOXHO pas3fenTb Ha CNeKkTpasbHble,
usnyeckme n xuMmnyeckne.

K cnekTpasnbHbIM MOMexam OTHOCATCH: Ha/lOXEeHWe aHaNUTUUYeCKUX NIMHWUIA APYTUX 3NeMeHTOB; ycune-
Hue (hoHOBOTO 3dhdhekTa, CBSAI3AHHOE C 3MUCCUEli aTOMOB APYTMX 3/1IEMEHTOB, HaxXoA4AWMUXCA B aHanusupye-
MOM pacTBope B 60/bLUNX KOHLEeHTpaumax. KomneHcauns noMmex BO3MOXHA NyTem Bbl6opa AN U3MepeHui
APYTUX aHanuTUYecKuX NUHWIA onpefensemoro afieMeHTa, a Takke NnyTeM oueHku oHa no 6namsnexawimm
NIMHNAM CcnekTpa, Kak onnucaHo B 6.2.

®dunsnyeckne Melwwaruwme akTopbl 06bIYHO CBA3aHbl C npoueccaMmy pacnbiyieHns npobbl U ¢ paboToi
3NEeKTPOHHOW cxembl npubopa. MI3aMeHeHUsa Takux CBOWCTB aHa/M3Mpyemoro pacTeopa, Kak BA3KOCTb W Mo-
BEPXHOCTHOE HaTsXKeHue, MOryT NPMBECTU K 3HAYNTE/IbHbIM OWN6KaM, 0CO6EHHO NpU aHanu3e XopoLlo pac-
TBOPUMbIX NPO6 MM NOBbLIWEHHbLIX KOHLEHTPaLNAX KUCAOTbI, AW NPU HanMyYum o6omnx 3TUX YCNOBUI BMecCTe.
[pyras npo6nema, KoTopas MOXeT BO3HUKaTb NPU aHanu3e XOpowo pacTBOPUMbIX NPo6. — NoCTeneHHoe
ocefjaHne cofeii Ha KOHYMKe coMmsa pacnblMTens, KoTopoe NPUMBOANT K ocnabneHnto NoToka aspo3onsa. Ans
ycTpaHeHus nofgo6Horo acpdhekra nepes pacnbineHnem pactsopa npo6bl BNPbICKMBAKT XUAKUIA aproH, nepu-
0fMYeCcKN NPOMbIBAIOT HAKOHEYHUK conna NMbo pa3baBnAwT aHanu3npyemblii pactsop. OTMeueHo, 4To 6onee
TWaTe bHbI KOHTPO/b 38 CKOPOCTHIO MOTOKA aproHa, a 0CO6eHHO — 3a CKOPOCTbIO MOTOKa B pacnblinTene,
noBbillaeT NPeLM3noHHOCTb Npnbopa. YcoBeplIeHCTBOBaHME COBPEMEHHbIX NPMGOPOB NPONCXOAUT 3a cueT
NCMO/Ib30BaHNA Pa3/IMyHbIX yCTPOWCTB, KOHTPONUPYIOLWMX CKOPOCTb NOTOKA rasa.

Xumunueckne melwarLlne gakTopbl CBs3aHbl C 06pa3oBaHMeM KOMMJIEKCOB M € adhdpekTaMu noHnsauum B
pacteBopax. Hanbosnbluee BAUSAHWE Ha pesynbTaTbl aHanM3a okasblBaeT XMMUYECKU cocTaB MaTpuLbl aHann3u-
pyemoro pactesopa. 1 KOMMNeHcaumMn HecTabuibHOCTU aHaNIUTUYECKOro curHana m3-3a konebaHuili B coctaee
mMaTpuLbl UCNONb3YIOT Aob6aBfeHne B aHaNM3MpyeMblii pacTBOP BHYTPEHHEro ctaHgapTta, HanpuMmep pacTsopa
ckaHansa (cwm. 4.15).
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n pumevyaHne — ,Cl,ana BO/IHbl @HANUTUYECKOW NUHUN cKkaHauna — 361383 HM.

6.4 TMoAroToBKy NpMGopa K M3MepeHuto MPOBOAAT B COOTBETCTBUM C UHCTPYKLMEN No akcnayaTauum npuéopa.

7 'pagyvnpoBka npunéopa

7.1 OCHOBHble cTaHAapTHble pacTBOpPbl OnpefensemMblX 3/1eMEHTOB C KOHUeHTpauueli 1000 mkr/cm3
(cm. 4.14) ncnonb3ywT 4158 NPUTOTOBNEHUSA TPaAyUPOBOYHbLIX PACTBOPOB C KOHLEHTPaLUAMU 3IEMEHTOB OT
< 0.1 go 100 mkr/cm3 nyTem nocriefgoBaTefibHOro ux pasbasneHusa (cm. 7.2).

7.2 MpuroTtoBneHne pacteopa Ans pas6baB/iieHUs OCHOBHbIX CTAHAAPTHbLIX PACTBOPOB

(4.0 £ 0,05) r peareHTa ana cnnaeneHus (cM. 4.12). B3BELWEHHOroO € NpeAesioMm Aonyckaemoli norpetu-
HOoCTU = 0.1 Mr. noMewarwT B cTakaH BMeCTUMOCTbI0 1000 cm3, B KOTOPOM HaxoAUTCSA MarHUTHas nanoyka
(cm. 5.5). B ctakaH HanuatT 500 cm3pacTBopa a30THOMN KMCNO0Tbl (CM. 4.6) U CTaBAT CTakaH Ha ropsYvyto NanT-
Ky C MarHUTHOW Meluankoil. HarpeBalT cMecb 4,0 TeMnepaTtypbl, 6/IM3KOI K TeMnepaType KUNeHns, u Bblgep-
XUBaAKT Npu 3TO TemnepaType 4,0 pacTBOpeHUsa peareHTa. pouecc pacTBoOpeHUsa fO/HKEH NPOA0MXaTbLCA B
TeueHne 30 MUH MU MeHbLIe. [opsYNiA pacTBOpP KOMYECTBEHHO NEPEHOCAT B MEPHYIO KONGY BMECTUMOCTbIO
1000 cm3. latoT pacTBOpYy OCTbITb 0 KOMHATHOI TemMnepaTypbl U pa3baBnsoT ero Bogon (cM. 4.1) 40 METKM.

Mcnonb3oBaHne Ana pas3dbaBneHns OCHOBHbIX CTaHAAPTHbIX PacTBOPOB MPUrOTOBAEHHOIO Takum obpa-
30M pacTBopa obecneyMBaeT MaTPUUHbIA cOCTaB rpafyMpoOBOYHbIX PACTBOPOB, aHaNIOTMYHbIi MaTPUYHOMY
cocTaBy aHa/n3npyembiX pacTBOPOB.

7.3 XonocToli pacTBop ANS rpagyMpoBku npepctasBnset coboit pacTsop Ana pasbasnexHus (cm. 7.2).
OTOT pacTBOp MCNOMb3YIOT NPU MOCTPOEHUMN FPaAyNPOBOYHbIX FPatUKOB KaK rpajympoBOYHbI pacTBOP C KOH-
LueHTpaymeli onpegensiemMoro afieMeHTa, paBHOI Hy/to.

Mpw paboTe Ha Nnpubope XONOCTON pacTBOp ANA rpafyMpoBKM UCMONL3YIOT ANS NPOBEPKU NpaBUbHO-
CTU rpagyvpoBku npubopa (cm. pasgen 11).

7.4 TlpurotoBfieHne rpagynpoBOYHbLIX PaAcTBOPOB

B mMepHble konbbl BMecTUMOCTbio 100 cmM3 nomelaloT COOTBETCTBYIOLWME KONMYECTBA OCHOBHbIX CTaH-
AapTHbIX pacTBopoB (cM. 4.14). B kaxayt konby fo6asnstoT no 1 cm3 BHYTPEHHEro cTaHA4apTHOro pacteopa
(cm. 4.15). lo6aBNsAlT [0 MeTKM pacTBop 41 pa3baBneHuns (CM. 7.2). nepemelumnBaloT.

7.5 MocTpoeHne rpafynpoBOYHbIX rpacnkos

751 FpagyvnpoBKy cnefyeT NPOBOAUTbL, UCNOMb3YSA XO/IOCTOW pacTBOp ANA rpafyupoBku (M. 7.3) v He
MeHee Tpex rpajyMpoBOYHbIX PACTBOPOB pa3HOi KoHUeHTpauun (cm. 7.4). obpasyloLwmx nuHeliHyo obnactb
Ha rpajlynpoBOYHOIi KpuBOIi. B Tabnuue 3 npueefeHbl pekoMeHAyeMble KOHLLEHTpaLmn rpagynpoBoYHbIX pac-
TBOPOB. BbIGOP KOTOPbIX MPOBEAEH C YYeTOM CAeAyoLmnX TpeboBaHMii:

- KOHLeHTpauusa cpefHero rpajyMpoBoYHOro pacTsopa Ao/KHa Haxo4uTbCcs 6/M3KO K LeHTpy obnacTu
oXufgaeMbiX KOHLEHTpayuii anemeHTa B npobe;

- KOHLUEeHTpaLuusa rpagympoBo4YHOro pacTBopa C MakCMMaibHbIM COepXaHnem onpeAensieMoro afieMeH-
Ta f0/KHa 6bITb NPUGAN3NTENBHO B ABa pa3a 60/blle KOHLEeHTpauun cpefHero pacTeopa;

- KOHLUEeHTpauua rpagympoBo4yHOro pactsopa ¢ MMHUMa/IbHbIM COAepXaHuem onpefensaemMoro afieMeH-
Ta fo/HkHa 6bITb NPMGAN3NTENBHO paBHa AecAToi gone (1/10) KOHUEeHTpaLumn cpegHero pacTsopa.

Ta6nuuya 3 — PekoMeHAyemble KOHLEHTpaLuM rpayupoBOYHbIX PacTBOPOB

Onpepensaemblii anemMeHT Kanbuyunii KpemHuii
Oxugaemas KOHLeHTpauus anemeHTa B npobe Ot 10 mkr/cm3 OT 180 mkr/cm3
0o 20 mkr/cm3 0o 230 mkr/cm3

B aHa/IM3npyemMom pacteope B aHa/IM3npyemMmom pactesope

PekomeHayemaa cpefHss KOHUEeHTpauus craHaapT- 15 mkr/cm3 200 mkr/cm3
HOro pacTeopa

PekomeHgyeman makcumasibHas KOHUEHTpaums cTaH- 30 mkr/cm3 400 mkr/cm3
JapTHOro pactsopa

PekomeHgyemas MUHUMa/IbHAs KOHLEHTpauus craH- 1.5 mkr/cm3 20 mkr/cm3
[iapTHOro pacteopa
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7.5.2 pafyvpoBOYHbIe rpadinky CTPOAT B KOOpAMHaTax: MaccoBas [0Ns onpeaenseMoro afemMeHTa B
pacTBope — OTHOLWEHWe MHTEHCUBHOCTW aHaNNTUYeCcKon NNHUN ONpeaensieMoro afieMeHTa K UHTEHCUBHOCTY
aHanMTU4ecKoW NMMHUM BHYTPEHHEro ctaHgapTta (Hanpumep, ckaHaus).

8 MpuroToBneHne Npo6bl ANS aHanu3a

8.1 TBepaoe MUHepasbHOe TOM/UBO

Mpo6a npepcTaBnsieT coboil aHaNUTUYECKY Npoby, NpUroToBneHHyw no NOCT 10742. TOCT 23083
nnn FOCT 11303. Mpob6a fonxHa HaxXxoAUTbCA B BO3AYLWIHO-CYXOM COCTOSIHWM, ANS YEero ee packnagbiBatwT
TOHKMM C/IOEM W BbIAEPXUBAIOT HA BO3AyXe NP KOMHATHOW Temnepatype B TeYeHWe MUHUMAabHOro Bpeme-
HU. HEO6XOAMMOrO ANS JOCTUXEHUA PABHOBECUSI MEXAY B/TAXHOCTbI TONAMBa U atmocepoil nabopatopuu.

Mepepn B3ATMEM HaBeECKW NPOGY TWaTeNbHO NepemMeLlmBaloT He MeHee 1 MUH. NPeAnoYTUTENBHO Mexa-
HWYeCKMM cnocobom.

OAHOBPEMEHHO CO B3ATUEM HABECOK /1A aHanm3a oTémpaloT HaBeCcku A1 onpefenieHns cogepXxaHus aHa-
nutnyeckoi Bnarnno FOCT P 52917, FTOCT 27589 nnn TOCT 11305 1 30nbHOoCcTN NolOCT 11022 nnu FOCT 11306.

8.2 TBepAble OCTaTKN MPOMBbILWJ/IEHHOTO CXUraHusa Tonnanea

MpepcTaBUTENbHYIO NOPLMIO TBEPAOr0 OCTaTKa BbICYLIMBAIOT A0 NOCTOAHHON Macchl Npu Temnepartype
110 °C — 115 °C. MoTepto Macchbl Npu BbiCyWIBAHUW ONPeAensanT B TOM cinydvyae, ecnum pesynbTarbl aHannsa
HY)XHO NpeAcTaBUTb Ha UCXOA4HOE COCTOSAHWE NPO6bl. V3MenbyaloT BbICYLIEHHYIO MOpLUI0 ocTaTka [0 Mpo-
XOX/JAEeHNs yepes cuUTo ¢ pasmepom oTBepcTuii 75 mkm no FOCT P 51568. O6opyaoBaHue, Ucnonb3yemoe 44
M3MesibYeHUs, He JO0/KHO 3arpa3HATL Npoby mMeTanioMm.

9 lNMpuroTtosrieHne 30/bl A4N4A aHannsa

9.1 O30/1€HMe aHaNUTUYecKol Npo6bl TBEPAOro ToNnBa

3o0ny nonyyalwT U3 TWaTenbHO NepeMellaHHo aHanuTuyeckoi npobbl TBepaoro Tonnmea (cM. 8.1).
Mpob6y nomMewialoT pOBHLIM C/I0EM B NpefBapuTesibHO NPOKasieHHbI N0TOK U3 hapdopa, kBapua unu nnas-
NIEHOTO0 AMoKcmaa KpeMHusa. TonwmHa cnos Ao/kHa 6biTb He 60ee 6 MM. JIOTOK C NPo6oi NomeLlLalT B XO-
noaHyo mMydenbHyl neyb (cMm. 5.2), KOTOpPYH HarpeBalT CO CKOPOCTbIO, YCTAHOBNEHHON B 3aBUCMMOCTMW OT
Buga tonnmea, no FOCT 11022 ansi MeToga MeA/IEHHOTO 030/M1€eHusA. Yepes 2 4 TemnepaTtypa B MydenbHo
neun gocturaet (815 + 10) °C. BoigepxusaloT npoby npu 3Toi TemnepaTtype 40 Tex Nop. Noka He OKUCIMTCA
yrnepofcofepxalliee BelwecTBo, U 3aTem euwe 2 4. M3BnekawT N0TOK U3 MydenbHOW neun, oxnaxgawT u
pacTupalT 30/1y B araToBOli CTynke A0 NPOXOXAEHUS Yepe3 CUTO C pa3MepoM OTBepcTuit 75 MKM. MOBTOpPHO
npokanuealrT 301y npu Temnepartype (815 + 10) °C B TeueHue 1 4, oxnaxegalT U O0TOMpaKT HaBECKU ANS
aHanusa. Ecnu 301y XpaHAT B TeYeHMe HeKOTOPOro BPEeMEHW W CyLieCcTBYeT BEPOATHOCTb afcopbuumn e
Bnarn unm CO02, To npexae yem oTébmMpatb HaBeCKU 419 aHanu3a, 307y BHOBb NpoKanusBalT Npu Temnepa-
Type (815 % 10) 'C. AnbTepHaTMBHbI BapuaHT AeiCTBUIA 3aknovaeTcs B cnefylolemM: B 30/1e onpesenstoT
notepu npu npokanusaHuy npu Temnepatype (815 + 10) °C. ucnonb3ysa A5 3TOr0 OTAENbHYO HaBecKy, OTO-
6paHHyl0 0JHOBPEMEHHO C HaBeckamu A/ aHanusa, U BHOCAT Ha OCHOBAHWMW MOMYYEHHOW BEIMYMHBI NOTepb
HeobxoAnMble Monpasku B pe3ynbTaTbl aHanusa. Kaxayto npoby 30/bl nepej B3aTUEM HaBecku 415 aHanmsa
TWwartesibHO NepeMeLnBatoT.

9.2 O30/1€HMe TBePAbIX OCTATKOB OT NMPOMbILWJ/IEHHOTO CXUraHusa Tonnuea

Heobxogmmoe KonmyecTBO MPO6GbI, MPUrOTOBAEHHONM MO 8.2. MomelalT POBHbIM C/I0EM B nMpejBapu-
TeNIbHO NpoKaneHHble N0TKN 13 hapdopa, KBapua uav NaaBAeHOoro AMoKcuaa KpeMHus. TonwmHa cnos npoobbl
[OJ/DKHa 6bITh He 60n1ee 2 MM. JTOTOK € Npo6oii moMeLalT B XON04HYI0 MydenbHY0 neyb, KOTOPYH NOCTeneH-
HO HarpeBalT TakK. 4Tob6bl Yepe3 14 Temnepatypa neun gocturna 500 °C. a yepe3 2 4 — (815 + 10) °C. BblI-
AepXunBalwT npoby npu Temnepatype (815 + 10) °C 4,0 NOMHOrO OKUCNEHNA yraepoacogepxallero seliecTsa.
Mocne ocTbiBaHMA 307y pacTUpalT B araTtoBOil CTynKe 40 NPOXOXAEHNA Yepe3 CUTO C pa3MepoM OTBEPCTUi
75 mkm. BHOBb mpokanusaloT 301y npu TemnepaType (815 + 10) °C B TeyeHue 1 4. oxnaxgatoT u otbupa-
10T HaBeCkn ANnA aHanusa. Ecnu 301y XpaHAT B TeYeHWe HeKOTOpOro BPEMEHW W CylecTByeT BEpPOATHOCTb
agcopbuumn et snarn unu C0O2, To Npexae Yyem oTéupaTb HaBeCku ANA aHanusa, 307y BHOBb MpoKainBawT
npn Temnepatype (815 + 10) °C. AnbTepHaTVBHbI/i BapuaHT AeACTBUI 3aknyaeTcs B cnegyloliem: B 30/1e
onpeaensalnT noTepu npu npokanmBaHuu npu Temnepatype (815 + 10) GC. ncnonb3ys ANA 3TOr0 OTAENbHYIO

7
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HaBecKy, 0TO6paHHY0 O4HOBPEMEHHO C HaBeckamu A5 aHann3a, U BHOCAT HA OCHOBaHWU NOMYYEHHO Benu-
UMHbI MOTEPb HEOGX0AMMbIe NONPaBKKM B pe3ynbTaThl aHanu3a. Kaxayo npoby 30/bl nepes B3aTUEM HABECKU
ANA aHanu3a TwarteNbHO NepeMeLlnBaoT.

10 TlpoBepeHue ucnbiTaHuA

10.1 O6wWKro nonoxeHnsa

10.1.1 Ans nepeBeAeHNs B pacTBOP OnpefesiieMblX 3/1EMEHTOB WCMONb3YIT OAUH U3 ABYX CNoco6oB
pasnoxeHus 30/bl:

- CNNaB/IeHNe C peareHTom,

- 06paboTka cMecblo PTOPUCTO-BOLOPOAHON, a30THOM U CONSIHOW KMCNOT.

Cnoco6 BbIGUpatOT, UCXOAA U3 TEXHUYECKUX BO3MOXHOCTel nabopatopuun. Mpun aTom crnegyet yunTbl-
BaTb, YTO B NMpoLecce Cn/as/eHnsa ¢ TeTpa- U meTabopaTtom SIMTUSA BO3MOXHbI NOTEPU CEpbI.

10.1.2 MpoBOAAT XOMOCTON OMNbIT, COXPaHAA BCE YC/IOBUSA Pa3fIoKEHWUA NpPo6bl U MONYYEHUA aHann3u-
pyemoro pacteopa, HO 6e3 HaBecCku 30/1bl. PacTBOP X0/IOCTOrO OMNbITa COAEPXUT Te e peareHTbl U B Tex xe
KOJInYecTBax, YT U aHaIM3npyembie pacTBopbl.

PacTBop, Nosly4YeHHbIi B XOOCTOM OMbITE, MCNOMb3YIOT A1 KOMYECTBEHHOW OLEHKN BO3MOXHbIX 3a-
rPA3HEHUI N cnekTpanbHOro oHa.

10.1.3 MNepep npoBeAeHNEM WCMbITAHNA A8 YyCTPAHEHUS BO3MOXHbBIX 3arps3sHEHWA N1AaTUHOBYH NOCY-
Ay KUNATAT B pacTBOpe a30THOW Kucnotkl (CM. 4.6), a 3aTem TwaTeqbHO NpoMbIBalOT BoAoW (cm. 4.1). MNocne
TaKoW OYMCTKM NNaTUHOBYK Mocyay cnegyeT 6paTb TO/IbKO YACTbIMW WUNUAMKU U NpeoxpaHaTb ee oT 3a-
TPA3HEHWI C NOBEPXHOCTU cTona. Bclo cTeknAHHYO mocyay, MCNoNb3yeMyto A5 aHanusa, ciefyeT CcTO/b Xe
TWaTeNbHO MbITb U NPEAOXPaHATb OT 3arpA3HeHui.

Hosylo nocyay Heo6xo4MMO 3ano/HUTL PacTBOPOM a30THON KUCNOThI (CM. 4.6), BblepxaTb B TeueHune
CYTOK, @ 3aTeM NMPOMbITb BOAOW (cM. 4.1).

10.1.4 Bce B3BeLIMBAHUA NPOU3BOAAT C NpeAe/qioM JonyckaeMol norpewHocTn = 0.1 mr.

10.2 CnnaBfieHue 30/1bl U MPUTOTOBJIEHNE aHaANN3Npyemoro pacrtesopa

HaBecky 30nbl (0,1 + 0,001) r. npurotoBaeHHoli no 9.1 wnm 9.2, nomew,arnT B NAATUHOBYIO YallKy Uan
Turenb (cm. 5.4). Tyaa xe nomewatT (0,4 £ 0.005) r peareHTa gna cnnasnenuns (cm. 4.12). TwartenbHo nepe-
MeLInBalT peareHT ¢ 300100. lns nyywero cnnaBneHns n o6pasoBaHMa 13 OCTbIBLUEro cnaasa nerkoyganse-
Mol TabneTtkn go6aBnsaT nogug nutusa (cm. 4.13) (npubnmsntenbHo 0.1 r).

MnaTuHOBYIO YallKy CTaBAT B YMCTbIA OTOK M3 OKCMAA KPEMHWS WAW APYroro TyroniaBKoro mMatepu-
ana u BHOCAT NI0TOK B nNpeABapuTenbHo HarpeTyto go 1000 °C — 1200 °C mydenbHyt neyb (cMm. 5.3). Bbl-
nepxvBarwT npoby npu Temnepatype oT 1000 °C go 1200 °C He MeHee 7 MUH A0 MOSyYeHUs Npo3padHoro
nnasa. BpawaTenbHblM ABUXEHUEM MN1aB OCTOPOXHO NepemMeLllnBaoT C MOMOLLbIO WUMLOB C MNIAaTUHOBLIMU
HakOHeYHWKaMn [0 MOSIHOrO pPacTBOPEeHUS 30/bl. BbiHMMAKT NOTOK C NNATMHOBOW Yalwkol M3 MydenbHol
neyn v oxnaxgparT A0 KOMHATHOW TemnepaTtypsbl. MNAaTUHOBYIO YallKy OCTOPOXHO 06MbIBaKOT CHapPYXu BOAON
(cm. 4.1) ana yaaneHua BO3MOXHbIX 3arps3HeHuii, a 3aTem NMoMeLalT B YNCTbI/i CTakaH BMECTUMOCTbI0 250
unn 400 cm3. B nNaTMHOBYIO YallKy NOMeLLalnT MarHUTHY0 nanoyky B Tedh1I0HOBOI 060/104Ke U NpuanBarT
50 cm3 pacTBOopa a3oTHOM kucnoThl (cM. 4.6). CTakaH ¢ NN1aTUHOBOW YalluKol CTaBAT Ha HarpeTyw NAUTKY C
MarHuTHol mewwankoi (cm. 5.5). HarpeBaloT pacTBOp Mpu NOCTOSAHHOM MepemellBaHnM A0 TemnepaTypbl,
6113KOIN K TemnepaType KMMEHUS, U BbiAEPXUBAIOT B 3TUX YCOBUAX 40 pacTBOPeHWs nnaBa, HO He Gonee
30 MUH. MnaTVHOBYIO YallKy M3BNEKaT U3 cTakaHa U 06MbIBalOT HEGONbWUM KONNYeCcTBOM BOoAbl (CM. 4.1).
PacTBop M3 yallky KOMYECTBEHHO NEPEHOCAT B MEPHYIO KON6Y BMecTumMocTbio 100 cm3. lo6aBnatoT B KONby
1cM3 BHyTpeHHero ctaHgapTHoro pactesopa (cMm. 4.15) n pa36asnsaT pacTBop A0 MeTku Bogoi (cm. 4.1). Mo-
NYYeHHbI pacTBOp MMeeT KOHUeHTpauuio BelecTsa nNpobbl — 1000 Mr/gM3 1 KOHUEHTpauuio peareHTta agns
cnnasneHna — 4 r/pm3.

MpumeyvaHnsa

1 BMECTO NNaTUHOBOW NOCyAbl AN1A CNAABAEHNSI MOTYT BbITb MCMO/b30BaHbI rpacuToBble TUIW. pacdmToBbIe TUMIN
He cneflyeT norpyXatb B pacTBOP A4/151 pa3noxeHus nnasa. PackaneHHbIli okpacHa Xuaxuii nnas BbIMBAOT U3 rpachnToso-
ro TUrNs HeNoCcpeACTBEHHO B paCcTBOP a30THOM KMC/OTbI, & 3aTEM HarpeBatoT 1 NepemMeLLrBatoT pacTBOp, Kak OnucaHo BblLLe.

2 Ecnn nepemelunBaHue He NogaepXxunsaTb NOCTOSHHO, HEKOTOPbIE COeAMHEHMA MOTYT 06pa3oBaTh ocafku. Mpex-
[le BCero 3T0 OTHOCUTCS K KPeMHUEBOI KuCoTe, BbiNadatolleli B 0CafoK Npu HarpeBaHumn B KUCNOW cpefe. B aTom cnyyae
aHanu3 cnefgyeT NOBTOPUTL 3aHOBO.
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10.3 PacTtBOopeHue 30/1bl B CMECU KAUCNOT

HaBecky 30nbl (0.1 + 0,001) r. npurotoBaeHHol no 9.1 nam 9.2, nomewarT B cOCyq M3 NOJIMMEPHOrO
matepuana (cMm. 5.7) BMecTumMocTblo 250 cM3 C KO/MbLEBOW MeTKON ¥ 3aBMHUYMBAMOLECA KpbilwkKoi. Cocyq,
[OMXeH BblaepXusaTb Temnepatypy Ao 130 X u gaBneHue, passuBalolieecs B npoLecce pasfoxeHUsa npo-
6bl. a TaKXe 6blTb YCTONYMBBIM K OKUCNEHUIO. ToCNe HEOAHOKPATHOIO UCNO/b30BAHUSA NOMIMMEPHbIE COCYAbI
CTAHOBATCA XPYNKUMMN 1 TpeckatTca. Cocybl NPOBEPAIT Nepes Kax4blM ONbITOM. TpewnHbl MOXHO 06Hapy-
XWUTb NpU cAaaBAMBaHUN cocyaa.

MpumeyaHne — HekoTopble OCTATKM OT CXKUIraHUss MOTYT cofepxaTb CybqUTHY0 cepy. Ecnn nssectHo, 4to
npo6a cofepXuT CynbtnTbl, U KX NPUCYTCTBUE NpeAnosaraeTcs. 8 cocys ANA pas3fiokeHns npobbl 4o6asnaoT 1 cm3
pacTtsopa H20 2 (cm. 4.11). Mepokcug, BOLOPOAA OKUCNSET CyNbuTbl 40 CyNb(AaToB, KOTOPbIE KOMMYECTBEHHO pasnara-
0TCA B NpoLiecce NpUroTos/ieHns pacTeopa npobbl. Eciv B xoae onpegenienuns 6bin fobasnieH nepokcus Bogopoaa, To
cnepyeT BBECTU NONPaBKy B KOHEYHbI 06beM pacTBopa Npobbl B pacyeTHoli dhopmyne pasgena 13.

K HaBecke npobbl B cocyae gob6asnatT 5.0 cm3 cmecn kucnot HCI u HF (cm. 4.7) n 2.0 cm3 HNO3
(cm. 4.5) 1 NOTHO 3aBMHYMBAIOT KPbILWKY. HarpesaloT cocyf Ha BOASHON WAy NapoBoil 6aHe uan B CyLINIbBHOM
wkady npu Temnepatype ot 100 X po 130 X He meHee 2 4. VMI3BnekawT cocyf U3 HarpeBatenbHOro npubo-
pa n po6aBnsaT B Hero 93.0 cm3 1.5%-Horo pactBopa 60pHoi kncnoTbl (cm. 4.10). Cocyn BHOBb nomewatoT
B HarpeBaTe/bHbl/i MPMGOP ¥ NPOAO/KAIT Harpes ele B TeyeHne 1 4. OxnaxgaloT pacTBoOp A0 KOMHATHOM
Temnepartypbl. Ecnv aHanus He NpoBOAAT cpa3y, pacTBOPblI XpaHAT B TeX Xe cocyfax, rae NnpoBoAnaoCh pas-
noxexve, Nnb6o nepeHocAT B NOSIMITUNEHOBbIE COCY[bl.

[OTOBAT pacTBOpP X0/10CTOrO OMNbITa, NPOBOAA TE Xe NpoueAypbl, YTO ONUCaHbI Bbille, HO 6€3 HaBEeCKU 30/1bl.

MpumeyaHune — Cmecb kucnot HCI: HF (70 : 30) (cm. 4.7) MOXHO roTOBUTb 3apaHee 1 XpaHWUTb A0 UCNOoJb30-
BaHVs. B TO BpeMs Kak Lapckas Bogka (cmecb HCI n HNO3) (cm. 4.8) HeycTouMBa 1 XpaHEHWIO He nognexut. Mcnonb3o-
BaHue cmecu kucioT HCI: HF 1 koHueHTprpoBaHHoii HNO_, 3KBMBa/IEHTHO MCMNO/b30BaHMIO LLapckoii Boaku n HF.

11 TMNpoBeaeHne n3mepeHunii

11.1 '3amepeHuns NpPoBOASAT B COOTBETCTBUM C UHCTPYKLUMEel No akcnayaTauny KoHkpeTHoro 1CP-cnekTpo-
meTpa.

11.2 YT106bl rapaHTUpoBaTh NPaBUNbLHOCTbL Pe3y/bTaToB, nosydyaeMblx npu ICP-aHanuse, ANS Kaxnon
aHanMTU4eckoi NMHUM NpeaycMOTPeHbl NepBoHavYasbHasa u nepuoguyeckas npoBepkn cuctem npubopa (npo-
BOAMUTCA TakKXe Mocse KPYNHbIX PEMOHTOB), BKOYatoWmue cneayowmnin MMHMManbHblli nepeyeHb npoueayp:

- NMOJIHbIA LUK PerysMpoBKM ONTUYECKOW CMCTEeMbl Mpubopa B COOTBETCTBMU C MHCTPYKLME No aKcnay-
aTauuun (Hanpumep, peryiMpoBka no pTyTHO namne):

- NpoBepkKa B COOTBETCTBMMN C WHCTPYKUUENR BENUUMHbI MaKCUManbHOW WHTEHCUBHOCTU 3TASIOHHON Nu-
HUW. ANA Yero 4acTo UCMNOb3YIOT pacTBOp MapraHua;

- NpoBepka Yepes3 Kaxable 6 mMec 4YyBCTBUTENbHOCTM npubopa (MUHUMAsBLHOWR, perucTpupyemoli npu-
60pOM BENUYMHBI) N0 31eMeHTaM, onpejesieHne KoTopbiX NPOBOAUMIN 3a 3TO BPEMSA U KOHLEHTPaLmMa KOTOPbIX
npesblwana BeNYMHY YyBCTBUTENLHOCTN He 6onee yeM B 10 pas; YyBCTBUTENBHOCTb JO/KHA OblTb MEHbLUE
NN paBHa 3asB/IEHHON B UHCTPYKUUWN BEIMYNHE;

- BbIGOp cnekTpanbHbIX TNHUA C MUHUMANbHBIMWU NTM6G0 C OTCYTCTBUMEM CNEKTPasbHbIX NOMeX:

- NpoBepka B COOTBETCTBMM C WHCTPYKUMEN K Npubopy yepes kaxable 3 Mec NonpaBku Ha B3anMHoOe
B/IMAHNE 3/IEMEHTOB (CNeKTpasbHy UHTepepeHLnIo) N NoNpaBKku Ha (POH.

11.3 Bce pesynbTaTbhl MU3MEPEHU A aHaNU3npyemblX pacTBOPOB AO/IKHbI NexaTb B 061acTh KOHLEeHTpa-
LniA. OXBaYeHHOI rpafyupoBOYHbIMU pacTBopamMu. Ecnu pesynbTaT M3MepeHus aHaAn3npyemoro pacteopa
okasblBaeTcs 60/blle MaKkCMManbHOM TOYKM Ha rpafyMpoOBOYHON KPUBOIA, pacTBOp pa3baBnsalT U usmepeHme
[aHHOro 3/1eMeHTa NOBTOPSAIOT.

11.4 KOHTpPO/b 3a NPaBU/IbHOCTbLIO pPe3ynbTaToB U3MepeHuii Ha ICP-cnekTpoMeTpe BKIOYaeT NepBuY-
HYI0 ¥ NepnoanYveckyio NpoBepku rpagynpoBkun npuéopa.

11.4.1 TMepBuYHasa npoeepka rpagynmpoBkun

FpagyvpoBky npubopa npoBepsldT C NOMOLbIO NEPBUYHOrO cTaHfapTa A48 NPOBEPKU pajynpoBKu
(cm. 4.16.3) 1 xonocToro pacTesopa 4na rpagyuposku (cm. 7.3) KaxAablli pa3 nepeg Hadyanom aHanusa npob.

PesynbTat n3mepeHus NepBUYHOro ctaHfaprta ANA NPOBEPKN TPaAyMpPOBKM He AO/MKEH oTAuyaTbcs OT
ero U3BecCTHOI KOHUeHTpauuu 6onee yem Ha 10 %.

KoHUeHTpauns xXonocToro pacrsopa Ans rpagynpoBku, M3MepeHHas Ha oTrpajynpoBaHHOM npubope,
[O/MKHA O6bITh HUKE [0MYyCKAeMOro pacxoxXaeHus.
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11.4.2 TMepuoanyeckas nposepka rpagynpoBku

Mepuogunueckyo NpoBepky rpagyvpoBkn npubopa NpoBoAAT yepes kaxAble 10 aHanu3oB, a Takxe B
KOHLLe KaXA0i cepun aHann3oB UM Npy cMeHe Npobbl C NOMOLLbI0 cTaHAapTa A8 NepuoAnYeckoin NpoBepku
rpagynposku {cm. 4.16.4) 1 X0/10CTOro pacTsopa Ana rpagymposku (cm. 7.3).

PesynbTat nsmepeHuns ctaHgapra 418 Nnepuogmyeckoli NpoBepkn rpafympoBKU He [O0/HKEH OTAnYaTbes
OT ero U3BECTHOI KOHLEeHTpauumn 6onee yem Ha 10 %.

KoHueHTpaLusa xonocToro pacteopa Ana rpafynpoBkun, NONyYeHHan Npu nepmognyeckoli nposepke rpa-
AYyVpOBKM Npubopa, foMKHA 6blTh HUXE AONYCKAEMOro pacxXxoXaeHus.

11.5 Ecnv npu npoBepke rpagyvpoBK/ BbiAB/IEHO HECOOTBETCTBUE MPUBELEHHbLIM Bbille KPUTEPUAM,
npoBepky nosTopsaloT. Ecan oHa cHoBa He ygoBneTBopsieT TpeboBaHWAM, rpagyMpoBKy NPOBOAAT NOBTOPHO,
a 3aTem aHanu3upylT Bce Npobbl, KOTOpble 6blIM UCNbITaHbI NOCNe nocnegHeli yaoBNETBOPUTENbHOW NPo-
BEPKN rpafyvpoBKu.

11.6 AnAa Kaxaoro rpagynpoBOYHOro WA aHanM3MpyemMoro pactsopa BbINOJIHAT HE MeHee Tpex usme-
peHunii Ha ICP-cnekTpoMeTpe 1 BblYMCNAT cpefHeapndmeTnyeckoe 3HauyeHne, KOTOpoe ABNSAETCA pe3y/b-
TaTtoM efVHUYHOTo onpefeneHus.

12 KoHTpONb 3a Ka4eCcTBOM aHaIM30B

Komnnekc npoueayp, obecneynBalWwnx KOHTPOSIb 3a KA4eCTBOM aHann3oB, He06XoAnM ANA TOro, YTo-
6bl y6eanTbCs, YTO NpUMeHseMblii cnocob pasnoxeHns npob o6ecneynBaeT NOMHOe U3BNeYEHUe onpepens-
€MOro 3/ieMeHTa B pacTBOP U HE BHOCUT 3arpa3HeHuii.

12.1 Bce npoueaypbl, KOHTPONMPYIOLLME KAYECTBO aHanns3a, NPOBOASAT OJHOKPATHO 415 KaxXAoW napTum
npo6 unu ana kaxabix 40 npo6. Becerga Bbi6MpaloT BapuaHT, Npu KOTOPOM KOHTPOJbHbIE NpoLeypbl NPOBO-
AATCA yalle.

12.2 N3MepeHHble abCOMOTHbIE 3HAYEHUSI KOHUEHTpauuii 3/1IeMEeHTOB B pacTBOpPE XOJI0CTOro onbiTa
[O/MKHbI 6bITh MEHbLUE AOMYCKAEMOro pacxoxaeHus.

12.3 AnAa kaxpou aHanusupyemoli Nnpobbl NPOBOAAT UCNbITaHWE BTOPON (MapannenbHoil) HaBeckn npo-
6bl. PacxoxgeHvie mexay pesynbTatamu napaniesbHbix onpegeneHunii 4O/KHO COOTBETCTBOBAaTL Tpe6oBaHM-
AM MOBTOPSAEMOCTU, yCTaHOBNEHHbIM A1 AaHHOro MeToda (cMm. pasgen 14).

Ecnu pacxoxgeHue mexay pesynbTatamu napannesnbHbiXx onpegenexuii 6onblie BeNNYMHbLI NOBTOpSie-
mMocTu (CM. Tabnuuy 4), nocTynatwT B COOTBETCTBUM € nogpa3sgeniom 5.2 FTOCT P NCO 5725-6—2012.

12.4 MpoBOAAT aHaNM3 BTOPUYHOIO CTaHAAPTHOro o6pasLa C N3BECTHbIMU KOIMYECTBEHHbIMU XapakTe-
puctukamm (cm. 4.16.2). N0NyYEHHbIMU paHee Ha TOM Xe OTrpagynpoBaHHOM npubope. PacxoxeHne mexay
pesynbTatamMn aHanunsa [0/KHO YAOB/ETBOPATL TpeboBaHMAM, NpebAaBAAeMbIM K BOCMPOU3BOAUMOCTY Ha-
cToAlLero MetToaa, a Takke TpeboBaHUsAM K TOYHOCTM nabopaTopHbix pa6oT no FOCT P NCO 5725-6.

12.5 AHanu3 0CHOBHOrO cTaHAapTHOro o6pasya (cm. 4.16.1) npoBOASAT OAUH pa3 B KBapTaa No NoHON
cxeme. PacxoxgeHne mexay pesynbTaraMmy aHasn3a OCHOBHOIO CTaHAapTHOro obpasua A0/KHO Y/A0B/IeTBO-
pATb TpeboBaHUAM, NpeAbABASEMbIM K BOCNPON3BOAMMOCTM HACTOALWEro MeToAa, a Takke TpeboBaHUAM K
TOYHOCTM NabopatopHbix pa6oT no FOCT P NCO 5725-6.

12.6 Mo OKOHYaHUW aHanM3a paccyYMTbIBAOT CyMMY MaCCOBbIX A40/€ll OKCUAOB BCeX HalfeHHbIX 3se-
MEHTOB B Npobe, BbipaXeHHbIX B %. ECNn B 3Ty CYMMY BK/IIOYEHbI OKCUAbI BCEX MaKpPO- U MUKPO3/IEMEHTOB,
a Takke S03, TO cymMMa He onpefeneHHbiX 3IEMEHTOB He AoJ/hkHa npesBbiwaTtb 5 %. B cnydae korga cym-
Ma OCTaBLUMXCHA 3/IEMEHTOB npesbiwaeT 5 %, pesynbTar aHannsa cyuTalT HeoCTOBEPHbIM. Ecnn npuynHa
OWNGKN HEN3BECTHA, BCE KOHTPO/IbHbIE NpoLeaypbl NOBTOPSIOT.

13 O6paboTka pe3ynLTaTos
13.1 MaccoByto 400 KaXA0ro afemMeHTa B 30/1€. 3. BblpaXeHHY0 B %. BbIYUCASAOT No hopmyne

n CYOHOO0 MY

3A~- 3 > (1>

roe C — KOHUeHTpauus onpegensseMoro afieMeHTa B aHannsmpyemom pacteope, mr/gm3 (Mkr/cm3);
V — 06beM aHann3Mpyemoro pactsopa, NpUroToB/EHHOTO B COOTBETCTBUM C pasgenom 10. M3 (cm3);
D — cakTop paszbaBneHus:
T — Mmacca HaBecKu 30/bl, B3ATOW ANA aHanusa, Mr.
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13.2 MepecuyeT MaccoBOli AONM 3/1EMEHTA B 30/1€ HAa MacCOBYH A0/0 3/1eMeHTa B Cyxoii npo6e yrns
3d, %. nponsBoAAT No popmyne

3d 100 )

roe df — maccoBasi 4015 3eMeHTa B 30/e. %;

Aa— 301bHOCTb CyXOi Npobbl, %.
13.2 TlepecyeT pe3ynbLTaToOB Ha Apyrne cocTtoAHMA Tonauea npoussoaat no FOCT 27313.

14 Tlpeuyn3noHHOCTb

MpeLn3MoHHOCTL HACTOSILLEero MeToAa onpejenieHns OKCMA0B Makpo- ¥ MUKPO3/NIEeMEHTOB B 30/1€ TBep-
[l0T0 MUHEpanbLHOro TonivMea npeacTtasfeHa B Tabnvue 4. NMpeunm3MoHHOCTL XapakTepnusyeTcs NoBTOpPsSeMo-
CTblO I M1 BOCNPON3BOANMOCTLIO R.

14.1 NMoBTOpPAEMOCTb T

PacxoxfeHue mexay pesynbtatamu AByX napasienbHblx onpeaeneHnii, NnpoBeAeHHbIX B 0A4HON nabopa-
TOPWM OA4HUM M TEM X€ UCMNOJIHATENIEM C UCNO/Ib30BAHUEM OZHOW 1 TOI Xe annapaTtypbl Ha HaBeckax, oTobpaH-
HbIX OT O4HOM U TOW e NPo6bl 30/bl, LO/KHO O6bITh MEHbLUE BE/IMUYNHLI NOBTOPAEMOCTH, YKa3aHHO B Tabnuue 4.

14.2 BocnpoussogumocTb R

PacxoxpaeHue mexay pesynbtaTamu, KaxAblii U3 KOTOpbIX NpeAcTasBnseT coboil cpefHeapudmeTuye-
CKoe 3HauyeHue pe3ynbTaToB ABYX NapasnefibHblX onpefeneHunii, NoNyyeHHbIX B pasHbix naboparopusax Ha
npobax, 0To6paHHbIX OT OAHON U TOI Xe Npob6bl 30/1bl MOC/Ie NOCAeAHe cTaAnn ee NPUroTOBAEHUS, [JO/MKHO
6bITb MEHbLLE BEe/IMYNHbI BOCNPOU3BOAMMOCTM, YKa3aHHOl B Tabnuue 4.

Ta6nuua 4 — O6nacTb KOHLEHTpaUWi 1 MakCUMasibHO LONYCTUMbIE PACXOXAEHNUS Mexay pesy/nbTatamu onpejgesne-
HWS1 OKCVAO0B MaKpo- U MYKPO3/IEMEHTOB B 30/1€ TBEPAOr0 MUHEPA/TLHOTO TOM/IMBa

Oxewp, anemeHTa O6/1acTb KOHLEHTpaLmit IMosTOpsieMocT (1) BocnpovzooaubiocTs (R)
3102 2.04 %— 73,73 % -0.13 +0.09 4 2.00 +0.10 *
ai2o 3 1,04% — 29,54% 0.17 +0.06 5 0.86 +0.07y

0,39% — 47,94% 0.13* 0,23*
MgO 0.40 % — 7.29 % 0.02 +0.08 jf 0,11 +0.11*
CaO 1,04% — 44.03% 011 X 0.25y
THO2 0.06%— 1.47% 0.02 +0.07 S 0.05+0.12*
K 20 0,09% — 2.53% 0.06 +0.11* 0.14+0.30*
p205 0.10%— 1.34% 0.01 +0.18 jf 0,11 +0,31y
Na~O 0.17% — 7.44% 0.06 +0.09 S 0.10 +0.17*
Mno02 198 % — 834 ppm 0,16* 0.42y
BaO 266 % — 950 ppm 0.07 x 190y
BaO 0.13% — 3.00% 0.17* 0.30*
SrO 285% — 10460 ppm 33 +0.076x 73+0.164*
so3 0.14%— 10.0% 0.03jf+0.06 0.08 * +0.06

if — cpegHeapudmeTueckoe 3HaueHWe pe3yNbTaToB OMpefeNieHnst OKCUAA 3MEMEHTa, NMONYYEHHbIX B OAHOM
na6opartopuu.

y — cpeAHeaputMeTNHeckoe 3HaueHne pesy/bTaToB ONpefesieHns OKCUAa 3MeMeHTa, MOSyYeHHbIX B PasHbIX
na6oparopusix.

15 TMpoTokon ncnbiTaHuii

MpoTOKON MUCNbITAHWIA fOMKEH CoAepXaTb CNeAyloLL Yo NHhopmauumio:

a) naeHTudukaynio Npoobbl;

6) cCblNIKy Ha HACTOALWMIA CTaHAApT;

B) AaTy WUCNbITAHUS;

r) pesynbTaTbl UCMbITAHUSA U METOAbI NX pacuyeTa;

1) MapKy aTOMHO-3MWUCCUOHHOIO CNeKTpoOMeTpa C MHAYKTUBHO CBA3AHHO NAasMoii, napameTpbl UCMbITAHWIA.

u
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