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¥IIH E¥PHE, KAMEHHBIE H AHTPALLHTE

Meropw onpescaenna Gepraana, Gopd, MAprana,
GapHa, Xpowa, REEeta, K00A0LTA, CEHHLA, rAANEa,
PAHANHA, WEAN, MEKE, MOARGAEHS, HTTPHE H AAHTEHA
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Brown coals, hard coals and anthracites
Methods for defermination of berylHum, boron, 28974—81
manganese, barium, chromium, nickel, cobalt, lead,
gallinm, vanadium, copper, zinc, melybdenum,
yitrium and lanthatum

ORCTY 0305

Hata eentians oi.07.82

HacToAmnd <Taniapt pacnpoctpassercs Ha Oypuhe W KaMmeHdwe
YrAH, AHTPALATH, KOKC H YeTAHARIHBAST METONW ONPeieNeNHA MHK-
posaewentos (Bepuanna, Gopa, mapranua, GapHA, XpoMa, HHEKeNS,
KoBaakTa, CBHHUA, TAAAHA, BAHAIHA, MeIW, WHHKA, MoanBiess, wr-
TPHR H J2HTAHA) KAK HEMNOCPENCTBeHHO B TONJAHBE, TAaK ¥ B ero 3oJe,

i. CYILHOCTE METOOA

CyWHOCT: MeToflop 3aKIMMaeTeR B TepMaueckold obpaloTre TOMm-
Aaupa (CyviIKe HIH O30JEHHH NpH cBobOIHOM AOCTYOE BOSAVEA), CME-
wewnn octatEa ¢ Oydeproll CMECHID © NOCAEAYIOWHM ONPeleleHHEM
YEASAHHMY 3JEMEHTOB IMHCCHOHHHM CNeKTRAaJbHBM EOJHYeCTREHHEM
METOQOM.

Hurepraa maccopmyx AoJdefi onpeieiseMbx EMEHTOR B AHANH-
FHPYEMBIX nlgc:-ﬂax p mpouedtax: Be 0,0001—001; B 0,001—0,1; Mn
0,001=0,5; Ba 0,001—0,5; Cr 0,001 —0,05; Ni 0,0005-0,1; Co 0,0003 —
0.1; Pb 0,001—0,05; Ga 0,0005—0,1; V 0,001—0,05; Cu 0,0001—0,05;
Zn 0,005—0,2: Mo 0.0005—0,1: ¥ 0,001—0,1; La 0,001—0,1.

2. METO[ OTBOPA NPOB
Crrfiop npob — no ['OCT 10742,

Mananuwe ofmaNanuEoe

@ Hansreascrso cranaapros, 1991
Mecrogmul cranpapy we MOmeT kTR DOANOCTM0 BN SACTHYHO  DOCHPOHIBELEN,
TRPAMEPOEEH N PRCRpOCTpaney Gc3 paspemenus Poccranpapra CCCP
355
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L ANNAPATYPA, MATEPHAJBR B PEAKTHBEL

Igad cywHABHET ¢ TEPMOPEryAATOPOM, 0DecleunBALUIEM TeM-
nepatTypy warpesa (200=5) °C.

Jnextponets My{easHan < mgunpewnumpnm, ofecne HBaan
Temneparypy warpesa (900 15) °C.

MHATHBOIBTMETD THPOMETPHIECKHH AARA HIMEPEHHA TEMIEPAaTYpPL
aw J00°C,

Becw  aalopatopHidie © NOCPeMIHGCTEI  BADeWRBAHKA be Goace
00002

Cnexrporpad ¢ awcnepciefl 0,4—0,6 mM/my B ofnacTs cnexTpos
210—500 maa,

leepatop ayru tnos ¥T3-4, AT-2 wau «Pesonancs ¢ cunof To-
Ka ao 30 A

DOTONACTHHEN LA CHEKTPasbHOre  anaiania, ofecnedusalioune
Qupeiededile 3JeMEHTOE B WHAIAHHEY HATeDR3JNAX MACCOBBIY poaef.

¥CTAHORK2 1A% BEeJeHHS npol B paspan Bosnywsod crpyel Tana
AH-3.

MukpoboToMmerp,

Crektponpoekrop.

FAEKTPOAN VIOIbHEE COERTpaAbHNE Oe3boprne.

CTYNKH AIIMOBHE HIH araToBHE.

Turan gapdoposwe mo FOCT 9147,

JTamna nufpanpackas no HTI.

CerywaoMep,

Porogace.

Bepranua oKcxa cm. .

MpossnTeds MeTOArHAPOXHRONOBEA Mapru ¥IT-2,

upcan KHeaui Mapru EXH -2,

Bopa orcHI cn. y.

Mupranua okcnn cn, 1,

Bapuh yraerucawit en, u

Xposa owcug no FOCT 3776,

Huxens okcwa no TOCT 4331,

Counen ceprokieasd no FOCT 10538,

Meaw oXCHIL OC, 4 HIH X. O,

Lnnx ceprecTuil oo ¥ BAR X 4.

Uanana oMcHa oo, & BB X, 4,

Bapmaafn NedTROKCHI X, N, o,

Moaudaeaa oKcHI o, 9.

HMTeprA OKCHA CO. 4.

JlanTana oRCHA om, 1.

KobaakTa OKCHA cm. 4,

CrpoHusfl yraekseIsi oc. 9.

I:ETJE- AACMRHTAPHAR CI. 1,

Kaasuns oxcua no 'OCT 8677,
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Kpesmuns anokenn no [OCT 9428,
AnoMHEHEE oRCHI oC, . 93,

Heneza oxena mo HTIL

Harpuft yraesguwcamit kucawil no TOCT 4201,
Hatprit xaopua oc. u,

[Mopowok yroasAud oc. 4. 7—4.

4, NOATOTOBKA K AHAJIH3Y

4.1. Cymxa npoli yras

4.1.1. H3 anaanTHveckoll npolu yTAR B CTEKAARHYI GHECY Gepyr
HABSCKY MAccOf 2 T, MOMEINZT B CYWHABHERA WKad, npeasapHTeIbHO
Harpetuft ao (200=x10)°C. [lpu sTof Temmepartype mpoly CyliaT B
reyeade J0 MEE.

4,1.2. lan nepecueta peayAsTATOB AHANAZA HA CYXVID MACCY OA-
HoBpeMenHo OepyT MABECKH IAA ONPeie’eHAd BAATH B AMAJHTHYeC-
kofi mpofe yras mo [OCT 27314, Bspemwnpanie NpoHIsoisT ¢ nor-
pewaocTeie He Gogaee O,0002 r,

4.2, Q3oneHne W ONPERENEHHE IOJILHOCTH

4.2.1. Ha anaautHueckol npobw yras, npurotosnensodt no TOCT
10742, Gepyt B npelpapHTEALHe BABEWeHHe dapdoponswe THRAH Ha-
peckH Maccofl |—2 r, Hapecky Oepyr © Takam pacdeTom, 4robu Mac-
ca 3oabHOro octatka Owaa we senee 0.2 r Ha Hamioe onpeleneHHE.
Buose npamenseMble THEAH A0A#HE OHTE DPONYMepORANE, NPOKaIE-
HB 10 MOCTOAHACH MACCH H XPaHHTBCH B IKCHEATODE.

422 THrae c HEBECKAMH TOMEMAKT B XDJAGJAHYD SAEKTPONEHD,
Tesmpepatypy B nedl MEAAEHAO MOBMAKRT B Tedenne 2 u mo 500°C
H O 3ATéM BHAeMHHBAKT b TeyeHwe 2 o mpr (S00+25) *C. Oszonenne
NpoEOIAT NPH OTEPHTON JBepue mewd. THCAM ¢ 30AbHEY OCTATHOM
BHHUMAKT HI NeuH, oXAZMAA0T A0 KOMHATHON TEMREPATYPH H BIBE-
wieanT, [TpOBOLAT KOHTPOSLHOE NPOXKAJTHBAHEE 30ARHOM OCTATES B
Teqesde | 9w CUPEIeNae0T HaMebiHe WalChl (CTATHA. Ecas wacca
HaMenuTea Medee gem ma 0,001 r, TO OSOJEHHE ZAKAHYHBEIOT 15 AJOR
pacuers J0JLHOCTH NPHHHMANT nocaenawm smacey. [Ipn HadenenHn
maccwt Ha 0,001 ¢ « Godes DNpoBoRAT AOGMOAHHTENBHWE KOHRTPOARHBIE
TMPOKAAHBAKNRA NPOLONAATENLHOCTED M) WHN A0 Tex nop, nmoKa paa-
HOCTE He Ovier smenee (0,001 r. PacueT ReARYHHE 30JBHOCTH  NpO-
wagonaT no FOCT 11022,

4.2.3. Tlepecyer peaydbTaToR AHANHIA HA CYXVID MACCYy AeaawT
no o 4.1.2

4.3. MpuroTosacuwne cranpapTHxx ofpasuos

4.3.1. Ins awannsa senocpeacTeesko yraeit ® wkoMea of6pa3nw
CPABHEHMS FOTOBAT Ha ocHobe rpaduToRoro nopomka. Hexonnwit of-
pazeu cpaBHedHs wMaccoll 5 r comepwet mo 019 dopa, maprawna,
Gapns, uEAka 1 no 0005% OGepunawa, xpoMa, HAKeds, KobaawTa,
COHHWA, MeAH, BAHAAHA, FAnIHA, Moinbaeda, nTTpus, Jaurana. [locae-
2-
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aywmHe ofpazuel CPABHEHHR TOTOBAT METCIOM NOCARI0BATENBHATY
pasfasjieHuA HCXOOHODD H npeauaviiera ofpazuos rpadgurosdy 0o-
poliion B oTHoweHus 1 :2. CuecH nepeMeliMsalT o PAcTHPAWT ©
STHAOBEM COHPTOM A0 NOJAYYEHHA OAHOPOIHOA MAacCh U BWCYIIHBAKT
00 MoCTOAHHON Macce nof HEQpaxpacsod namnof.

442, oz awaawza 3oa yrael w waakos TAC ockosy zis of-
PA3LOB CPABHEHHH FOTOBAT CMellHBAHHEM OKCHAOB KPEMHHA W 2J0-
MHHHA (NPOBEPEHHMX Ha cogepawne OepHAAHA), OKCHIOB Heae3a,
EaJbiid, MATHHA H YTACKHCAOND HATPHA OPH CISIVIOHIEM OTHOWEHHH:
S5i0p — 50 %; AlLO;— 35Y%; Fes0y— 9%, Ca0 —3%; NagCOy—3%.

Joau yraefl ¢ cojepHanHeM okcHia EaaennA Gogee 20U anaau-
anpywoT no ofpa3NaM cpABHeHHA, OCHOBA KOTOPHX CROPpPeKTHpOBANHZ
no KadaenHmo., UMech OECHADE TIIATEALHD TMepeMelnBanT, PacTHpamKT
€ STHAGBHM COHPTOM 30 NOJYYEHHA O0THOPOIHON MacCh.

OxcHA onpelefReMsaly MeMeHTOB BROJAAT B NPHTOTORJASHHYVIO OC-
HOBY H3 Takoro pacdera, wTobu HexoAwul obpazel cpRBHEHHR Mac-
eoft 5 r conepxan no O4% Oapws » mapramua, no 0,2% pavanua,
Gopd, UWHKa, nuKens, KobaawnTa, CcBMHO3, Meln, GepHAnRA, ralaam,
monHGnena, wTTpHs, ao 0,1% jrewrtana, 3atewm rovoRgty soceMe ofpai-
HOB CPABHEHHA METOROM NocheloBaTedndore pasfaoiends npeiuay-
mern ofpazia cpEBHEHHA OCHORON B oTHomeRuw 1 @ 2.

[pr npiroTosnesihy ofpaios CPARHEHHA CMECH TULATEARHO Mepe-
MENLAIOT, PACTHPRIOT ¢ STHJAORMM COHDPTOM A0 NOJYVHEHHR OAHOPOIHOH
MECCH H BRICVIFHBARKT A0 NOCTOANHOH Macchl.

4.4, MonroTonka anmaauanpyemeix npod w ofipasuos cpasrenws

441, [TogrotToRrka K AHAAHIY HENOCPEACTEEHHO
yraef # KOKCoB

4.4.1.1. Anaausupyemyw  npofy  yIa8, OPHTOTOBJIEHHYH [0
n. 4.1.1, setnpawT B AmsMoBoll ¢rynie oo 200 smrm. [Mepen Kasawim
HIMEABYEHHEM CTYNKY H NECTHE NPOMKBANT 3ITHAGELIM CORPTOM 1
BdeyunBawT, Ha wiveapvennoll npobu Sepyr wapecky maccofd 0.2 r,
cMeumBaT ¢ 04 r Oydepa, pactipas 8 Tewedde 3—4 MHH C 3THIO-
BHM CITHPTOM A0 TMoJdy4edHA oAdoponsoll MecH, B BRCYIIHBANT RO
uagpakpacroll AaMnofl 1o nocToAwRol Maccw. B wauecTme Gydepa
NPHMEHAOT CMECh | 98cTH TpahHTOBOTO NOPOWEKS ¢ | 9ACTRID SJIEMEH-
TapHod cepw AW cumecs 6 vacrelt rpadwrTomoro nopowxa ¢ 3 gacTa-
MH OKCHAZ KpesuHs H | H20ThI0 YrAeKHCAOrO RATHHRA.

HMa moayvennsoff cuecn OepyT Tpe uHaBeckd maccofl mo 0,04 r u 3a-
NONHAKT HMH CTARAHYHENE TpadmToBRY 3aexTpoaos. CTAKAHUHKR
A0EHE HMEThH OTRERCTHe Tramerpos 3.8 s o raydusold 5 mm,

Ofipasum CpanHeRHA [OTOBAT K aHANHSY TAKHM ®e ofpasuoM.

442. [ToAroToBKA K AHAJANHIY 304 yraeift

4.4.2.1. 3oay agaanzupyesoft npolu, noayvesded no n. 4.2, neru-
pawT Ao 75 mEm, pzgemmBaT 0.2 r @ cmemuBawTt ¢ 04 r Oydepa
(rpadmToppf nopomok ¢ 10% yrAeKHCAOTO CTPOHUAA), PACTHPAWT CO
COHPTOM B Te4qeHHe 3—4 MHH H BECYWHBAWT 0ol HadpaxpacHod
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AaMnoh A0 NOCToRAHONE maccd. Mz noayuenwod cMecH Gepyt Tpu wa-
BeCKH Maccol mo 004 r n 2anoJHAKT dale sl YrOObHEE STERTROAOE
CO CAEAYIOMHME pazMepaMy;

AHZMeTp Kpartepa — 4 MM;

rayGHE2 KpoTepa — 5 MM;

AHAMETD ekl — 2,5 MM,

Ofpazun cPaBHeAMA TOTOBAT K 8HAJIHIY TAK ME, KAK # 4HANHIH-
pyesue npobu,

5. MPOBENEHHE AHAJIH3A

5.1. Anajan3 W3 KaHana SAEKTPOLA

511, Husweli snextpol oo CMeCchlo YOTEHARAHBAKT HAQ Bepx-
HIM SAERTpodoM Tak, vrodu ofa saexTpoga OBAH pacnofoMens ¢HM-
METPHYHD N0 OTHOLWEHHIO K WWeaw anapparsm (mapuuoi 3,2 mwm),
pacoonomentoll Ha DpoMEMyTOHHMON JHHZe TPEXAHHI0BOR CHOTEMEH
oceewenin. [IpR 3TOM PHPE3IZETCR YYSCTOK NAASMM  JIyrH, paseol
oRoSo fy BEAHYHHE Ayroporo mpoMemyTHa., Hadyuenwe npuKatToixo-
ro CA0A ¢ BHCORON HMATERCHBHOCTRIO 1HARCBEY NOAOC He JONMHO No-
nafate B mean coekTporpada. [lepen mennin CTABAT TPEXCTYNeHYA-
Tt ocasbureas, renoassya crymens © 10 w 100% -awM nponyckanneM.

DotorpahHpoBAHHE HAYHAAETCA W ISKIHUYABASTCR SKCROHMpOBRA-
HHEM Ha ﬂiDTﬁMEHH}' CHERTPA MOJGeda, Nocas uaro fe3 nepeRons Hac-
CeTH SKCOOHHPYETCA WHANA LANH BOAH,

Ha Ramioll cnekTporpiMde DoOAYYAKT 00 TPH NEpalieibHLHX
cnexktpa npobu ¥ ofpazuon Kaxaore CPEBHeHHs. Bpeds 3kcnoHd-
POBaKKH (MONHOTO BHrOpPaHuA Npoli) B 3a0HCAMOCTH OT HCOOJL3O-
B2HHA Gydepa u remepatopa Ayre coctapager (100+15) "L,

5.1.2, [lpa BcnOABIOBEHHYE TeHEPATOPA AVIH NOCTORHHOrO TOKA CH-
Ja Toka ayrd 14—I16 A, snexkrpoa ¢ npobDol sBARercA aMofom. [ipn
ﬁninhmnauun FEHEQATORE AYIH NePeMeHHors TOKa CHJIa toxa 18—

5.1.3. POTONAACTHHKA DPOABARNT, 3AKPENIRNT, APOMBEBAMT [po-
TOMHOW XONOAHOR BOADH N BECYWHBAWOT.

5.1.4, AvanmuTHYecKHe JHHHK ONpelenfseMElX SAeMeHToBR ofHapy-
HMHBAKT B COEKTPE AHAMHIHDYEMHIX npol mo HX MOACHKEHHN OTHOCH-
TebHO JHHHT ChleRTpa Heaels © NOMOMIEH ATARCOR CNeXTRadLHEY
Auupd ® cHeHTpOnpoeXTONA.

JaxHe BOJH AHAAHTHYECKHX JHAHA oOpefenAeMBlX  SJ€MEHTOR,
BM; Be—2348; B—2497; Mn—2576 n 259.4; Ba—2335; Cr—
301,5; Ni—305,0; Co—241,1 u 204,4; Pb—2B33; Ga— 2844, V—
318,3; Cu—13247 u 2824, Zn—234,5 u 330,2, Mo—3170; Y—
321,7; La — 324,5,

5.1.5. Cnerrporpamsel GoTOMETPHPYIOT HA MUKpPOHOTOMETPE © IUH-
pukoll wean (25£5) MM, HIMEPHA NOYEPHENNE AHANHTHUECHWX JH-
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HAH, vEa3amamy B 0. 514, »n doda eBanan Kamiodl nasmepremofl
JIHHKE,

5.16. lpanyuposounsii rpa@iy eTpoRt B KOoplHHaTax, rae no
pcH aficuHee OTKASAWBAKT AorapudMel mMaccoroll AoAH o NPOUEHTAX
ONpeleNResons 3eMeHTa B o0pasuax CpaBHeHHS, N0 OCH OPIHBAT —
PA3HOCTh NMOWEPHEHAH AHAMHTHYECHDH JNHHEN DOPELENREMOrD 2JEMEeH-
Ta W poHa.

a.1.v. Maccosyir 10K saeMedra B aode npodu YOJIA (HIH Hemo-
cpercTheHHo & npofe yras) onpelendAnT Mo rpagyApoRCTHOMY TPa-
HEY MO 3HAYEHHAM PAIHOCTH NOwepHeHdl aHaanTHYeCKol JHHHI Wie-
MEHTA W oHa.

5.2, Awansnz npol, peejeHHMX B paspan soigywHol crpyel

5.2.1. lpoeepaws rotosaecTs & palfote noavasromara tana A-3
A4 aHdAH3A npod METOLOM NPOCKITIKH B RIEKTPHYUECEYI AYrY Hepe-
MEHHOTD TOKA € BOBAYWHWM oTcccoM. [lAaf 3Toro BRAWYANT BHTAHK-
HYKY BEHTHAAUHEN, TpOBEPSOT HAAHYHE HEJIH’EP(]H&HHHI BNeRTPOAGE
RenfXomMol AMEHE o MosoRedHe Hys#Bx 1an pabore TymBaepos.
liporpesaoT NOAYABTOMAT B XoAaeToM pesuse {Sez npole) 5 Teue-
aHe 3—3 unwnop, nposepas pabotocnocofHoCTe BCRl ANNAPATY,

5.22 Cwmecs npofm ¢ Gydepor (0,150 r) nowmewrawt ma Jeuwrty
TpEHCOOPTEpa No WIGAOHY COCYRETCTRENHD JANHE TNPOpesH, MPeapd-
PHTEARAD NPOTEPER MWAGACH H JEHTY MADACEHM TAMIDHOM.

DaTorpadHPOBAHEE HATHHAETCH W JAKARUNBASTCA SHCHOHHNOBARN-
eM Ha DOTONNACTHHEY COEKTPa Wededa, nocae qero 0e3 Nepeeoia Kacs
CETH SECMONHPYeTCA Kana anud poad. Ha xamaoll cnexrporpamwve
MOAVYAOT 00 183 NAP3LISTLREX CNEKTPa Kawaoil U2 AHAAUIHpYeVHE
npof u nfpasnos cpasHedHdd. Bpems  aranmia  odHofi  HaBecks —
(60£1) e sxcnoamuds cnexrpa — (22+2) ¢ obWHr SJEKTPOADE —
(2+2) ¢, ouHeTKA TpARCHOPTEpa OF MaTepHada npodw -—-2 ¢, ofaye
kannfipa — 2 ¢, npoaveka Tpybonpogona — (B+£8) ¢

5.2.3 ®oronaacTHHEN A creETporpasmdul  odpafetmeaier  no
nn, 5.1.3—5.1.7.

6. OBPABOTEA PEI¥IIBTATOR

6.1, Maccorylo D00 KaMIOTO SNeMeHTa B aHaMMTHYeCKo npobe
YIAR, MEPECOHTANRYIO Ha CYNYyI0 Maccy (m7), B NpoUeHT2Y BHYHCAHIOT
no hapsvne

e

md = \
100 —1™

Fle M-— MACCOBAH A0AW JeMENTa B Yrae, onpeleifesad no rpasy-
HpaBroYHOMY rpadaxy, Th:

W — — Macconad A0NA BAATE B AHaNWTHRecKol npofe, onpeieieH-
Haa no [OCT 27314,
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6.2, Paciomiende peaviLTaTopR DApaffenbHHx onpeleledni (P)
B OTHOCHTEABHLIX NPOLEHTAN BHYHCIAWOT 0o opuMyre

P
Bep

TAR M. —CPEAHBE 3HAMEHHe DPEIYNBTATOR AHAINEE TPEX Napajlelb-
HEIY ONpeIeieri;
M~ PEIVALTAT d@HAAHIA KaXAOM0 K3 TPEX NapaliedbHuEX O7-
PEASAECHHA,

6.3. Monyckaemne pacxom/edHdd  MEMUAY  PEIYABTATAMU napaa-
AeJbHEX ONpededentil He D0AKHEE NPeBuilats, 9 (0TH.)

25 — nas onpemenennli, NpoBefeHANX B oI¥oll AabopartopRm;

M — aas onpenenexnfl, npoBeleHHBX B pPasHeX AabopaTopeAx.

38 OROHUBTENRHBH PE3YIALTAT AHANH3A NPHEAMAIT CpexRee aprd-
METHYECKDE PEayALTATOR TPEX NAPANALAbHEX onpelededufl, ecald pac-
ROMOEHHE, BEYHCACHHO: EAA KamAOro oNpeacdcHAfs, He NPeBbilast
AOTYChAEMOE,

Ecan pacxomlends olHOTO U3 TPed RAPAANSABLHLIY ONpPEeAEAEHHI
ne OTHOLWERHK K CpeideMy NPepRiaeT JoTyeKasMoe, To 3TOT Peayib-
TAT HE YMHTHBAKT H 38 DKORMATEABHWH pe3vABTAT NPAHHMEINT CPEed-
HEE HPH%HETH‘-EE{:HIJE PEIVALTATOR ABYX ONpeaelenHi,

B.4, Tlpy noayuewsn pesvaLTATOR HAKE YHARARMLX NPOBOIAT aHa-
A#3 3o0ae yraed no nn. 4.2, 4.3.2 B 4.4.2, 3 MECCOBYID 10K 3JEMEH-
TOB B aHagauTHueckoll mpobe yras (M) B NPpOUeHTEY BEYHCNAIOT I
fopuyne

mﬂ:::_nitlﬁn

10

rae mi-—MaccoBad JONA SIeMEHTA B 3008 YILAR, ONPeIeaneMan no
rpaayrposeTHoMy rpadury, U
A= zoavmocts yras, F.
[Tepecyer pexyawTaTops aHATHIA Ha cyxyw Maccy (m?) nposoast no
n, 6.1
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