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Moctynuna 8 pepakumio 15 anpens 2004 .

M3y4eHbl BO3MOXKHOCTA nNpumMeHeHusi hoTOSNEKTPOHHOW kacceTsl npouasoacTtea 000 «MOPC»
BMecTo GoTorpadr4eckoin perucTpaunm nNpyu aHanvae ropHeix Nopog MeTofomMm atoMHO -3MUCCHOH-
HO CNEKTPOMETPUW C AYroBbiM BO3BYXaeHnem cnexTpos. ccnenosaHunsa NposeaeHsl Ans ABYX Me-
TOAVK aHan1aa: NpRMoe oaHospemeHHoe onpeaeneHme 14 anemenTos (Be, Ce, Co, Cr, La, Mn, Nb, Ni, Sc,
Ti, V, Y, Yb u Zr) B ropHbix nopoaax v onpepenenne Au, Ir, Pd, Pt v Rh B 30/1bHbIX KOHUEHTPATax ropHbIX
nopoa. MNokasaHo, 4To METPONOrMHECKIE NOKA3aTeN METOAVK aHann3a ¢ GOTO3NeKT POHHOR pervcT-
pauveil CNekTPos He YCTYNaT NoKasatensam BapuaHToB MeToavk ¢ oTorpadudeckoi perucrpaci-
e, a B pRae cnyyaes v npesocxoaat ux. Mcnonesosanmne GoToanexkTpoHHON kacceTsl No3sonser yse-
NNYNTE NPOM3BOANTENLHOCTL aHanmsa 8 B-11 pas ans pasnuyHeix METOAWK aHannaa,

Kucenesa fapss BnagumupoBHa — CTYHAEHT-
Ka-AnnnoMHUMLE PU3NKO-TeXHWYECKOro (P aKyb-
rera YpansCKoro rocyfapcraeHHoOro TexHn4ec-
KOro yHMBe@pCHTeTa, B HACTOSLUeEe BPEMS - HH~-
wenep naboparopnn PHINKO-XUMHYECKUX METO~
A0B MCCNea0BaHWA WHCTMTYTA reosIOrnKM ¥ reo-
xumus (XMW UIT) YpO PAH.

O6nacrs HayYHBIX MHTEPECOB: aHanuTHYecKkan
XHMHS, CIOKTPanbHBIe METOAbI 8HaNN3a.

ABTop 4 Hay HbIX NyGnuxayui.

lop6yrosa Hagexpaa MeTposaHa — craplumii Ha-
yuHbiH coTpyguuk naboparopun XMW UIT YpO
PAH.

O6nacTe Hay4HbiX HHTEPECOB: aTOMHO-3MKC-
CHOHHBIH K POHTreHO~(byopecLeHTHbIA aHAMN3.

Asrop 22 nay4yHelX nyGnuKalmii.

Heycrpoesa Upwna Uropesna - cTaplumii Ha-
yYHBIN coTpyaHuk naGoparopun ©XMHN HIT
YpO PAH. .

O6nacre Hay4YHbIX HHTEPECOB: XUMMKO-CNeKT-
paneHsie Meronb! onpegenexnn 3010Ta KU meran-
7108 ANATHHOBOR rPynnel.

ABTOp 52 Hay4HbIX NyGAuKayni.

Jobumiuesa Knus lNeTposHa - Hay4HbIR CO-
TpyAaHuk naGoparopuun ©XMHU UIT ¥YpO PAH.

O6nacTe HAYYHBIX HHTEPEeCOB: CNeKTpanbHLIe
MeToge aHanu3aa.

AsTop 7 Hay4yHbIXx nyGnuKkaumii.

Myneiwes Anexcangp Anexceesny — QOKTOP
XUMUYECKUX HaYK, npodeccop kadpenps: “Pu-
3UKO-XMMHUYeCcKkne MeTonsl aHannsa” ¥Ypansc-
KOro rocynapCTBeHHOro TeXHWYQCKOro YHM-
Bepcurera.

O6nacTe HayYHBIX MHTEPECOB —~ METO4LI ATOM-
HOW CNEeKTPOCKONMWM, NCCNef0BaHNe TePMOXHMM-
HEeCKUX NPOLECCOos B CEKTPanbHbiX HCTOYHNKEX,
BNEeMEHTHBIA W CTPYKTYPHBIA aHanns.

AsTop 6onee 280 nevarHbix pabor.

Tpa,u.nuuouuo B jlabopaToprsaX HaleHl CTPaHLI
ATOMHO-3MHCCHOHHBIH CIIEKTPAJILHbIN AHAJIN3 FopP-
HBIX MOPOA M MHHEPAJIOB BLIMIOJIHAIOT C AYTOBbLIM
BO36YXKACHHEM CIICKTPA IIPH HCTaPEeHWH 11pobbl M3
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KpaTrcpa I‘pa(bHTDBOI‘O AIEKTPpoOAa ¢ IIOC.’ICLQ/IOUJCFI
cdororpadmueckoit perucrpanueii crnexrpos. Ibpas-
A0 peme JUIH 3THX I.I,Q.'l(.‘ﬁ HCTIONB3YIOT MHOIORaH A L-
HBIE CITEKTPOMCTPDLI ¢ (llU'l'O:—)JICIiTPi‘l‘it‘(‘.h‘Dﬁ permner-
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pauMeit HHTEHCHBHOCTH CHEKTPAIbHLIX JMHIHA C
OMOUIE0 HOTOICKTPOHHLIX YMHOMUTEEH (DIY).
dTo ces3aHo co eaaboif ocHaweHHoeTLI0 labopaTo-
pufi nogoBHEIMYU TpHUBOPAMH U, CaAMOE IIaBHOE, Or-
PAHUYCHHBIM YHCJIOM KAHAJIOB B JIAHHBIX CIIEKTPO-
MeTpax, YTo He [103B0JIAeT pellaTh MHOIHE ITpaKTH-
YECKHE 3a1a4M B CTOJb CNOMHBIX O0BEKTAX aHAINAA,

IpocToTa noaroToBKH 11Pol W18 AyTOBOro BO30YH-
ACHHWA CIIEKTPOB U JOCTUIAEMbIE METPOJIOTHYCCKHE
XapaKkTePHUCTUKY aHAIM3a MOPHbIX ITOPOJ ¢ UCITOJ b=
30BAHUEM JOCTATOYMHO CTAPON, HO HaJeXHOI aIl-
napatypsi ororpadruecKoro ATOMHO-3MUCCHOHHO-
I'o CIIEKTPANILHOI0 aHAIM3a, MMEIOLLeHCA BO MHO-
rux 1a60paTOPUAX re0IOTHYECKOro IpoHs, Brios-
He YCTPAMBAIOT AHAJIUTUKOB U B HACTOHALIEE Bpe-
msi. Ho cam crioco6 dororpadmyeckoi perucrpaumm
crexTpos, o6najaoimit MHOrMMH JOCTOMHCTBAMY,
TpelyeT BecbMa 3HAYNTENLHOr0 pacxo/ia Marep1a-
JIOB, BPEMEHH HA [MPOBCJIEHME aHaIu3a | GonbLIMX
3sarpart py“HOro TpyAa.

LleJ1b10 HACTOALMX HCCIIeA0BAHUH HBNANACE OT-
paloTka METOAHK ATOMHO-3MHCCHOHHOTO oIpeje-
neHus GONBLIOH IrPYTIIbI 3JIEMEHTOB B FOPHbBIX [1OPO-
Jlax C UCIT0Jb30BAHHEM aBTOMATHYECKOH CHCTEMbI
¢ 0TO3/IEKTPOHHOI PErHCTPALIMH CITEKTPOB Ha OCHO-
Be (poToaNEKTPOHHON KacceTnl PIK-9/BM3, pas-
paGoTaHHoi U HaroTos/icHHOI Q00 «MOPC: (r. Tpo-
vk, MockoBeko# obnactu). PoToNIEKTPOHHAH Kac-
ceta (POK), cocToAAA M3 HECKOJILKHX JIMHECK [P~
Gopos ¢ aapsyoBoit caanio (I13C). BeITONHEHA B
BHJI€ KOMIIAKTHOH NMPHCTABKY K CHeKTporpadam,
yCTaHaBJIMBaeMOM Ha MecTo 06bIvHOMH oTorpadu-
yeckoi KacceTsl (1], B COBOKYIHOCTH € KOMIILIOTE-
POM U COOTBCTCTBYIOLMM IIPOrpaMMHBLIM obecrieve-
Huem POK naeT BO3SMOMKHOCTD IIPOBOANTD GBICTPLIH
Ka4eCTBCHHBIN 1M KOMIHYECTBCHHLIA aHaIN3, [103B0-
JiSif PEA/IMB0BATL OrPOMHLIH BEIGOP AHATHTHHECKHX
JIMHMIA Y THHWI CPABHEHWA, DASJIMYHBIC BAPHAHTDI
H3MCPCHHA UX HHTCHCHUBHOCTH, PasHbLIC CI10cobbl
rpajilyHpoBKH.

Ipu nocraHoBKe paboThl GBUI0 MPHHATO YCIOBHE,
YTO HCC/IEAOBAHHUA NOJIKHBI ObiTh IMPOBEAEHBI HA
METOAMKAX, MCIIOJIb3yeMBIX B 1a60paTOPHH M XOPo-
110 3apeKOMEeHI0BaBIIMX ceba B BapuaHTe (GoTo-
rpacduyeckoi perueTpayn. [1py 9ToM A0/KHBI 6bITD
coxpaHeHst 6e3 M3BMEHEHHA OCHOBHBIC ITAPAMETPbI
BO30YMACHUA CIIEeKTPOB. [103TOMY B UMCJIO KOHK-
PETHBIX 3a/1a4 UCCIICA0BAHUIT BXOAMJIO!

- BLIBOP AaHANUTHYCCKUAX JTHHWA U JIMHKHA cpaBHe-
HMA:

- Beifop crocoba pervcTpamMud UHTEHCHUBHOCTH
CIEKTPAJIBHBIX JTHHUEH ¥ yueTa (poHa B OKPECTHOC-
TH JIHHHIA;

- BBIGOp criocoba rpagyMpoBKH:

- oltpegeneHue pabouux XapakTepUCTHEK (METPOJIO-
rUYECKUX, HHPOPMALIMOHHBIX, 8KOHOMHUYCCKUX)
HOBOM METOAMKHN aHAJIH3a W CONOCTABJICHHE UX C
110406HLIMY XapaKTCPUCTUKAMH B BapnanTe (oTo-
rpaduuecKoR perueTPaLMH CIICKTPOB.

PafioTa npoBojuiack B iaGopaTopuu husmKo-
XHMUYECKMX METOA0B HCCJICAOBAHUH MHHEPalb-
HOT0 BCLUIECTBA HHCTHUTYTA M'EQJIONHK U IFEOXHMUHK
YpO PAH. =

SKcnepHMEeHTANLHAR 9ACTh

DOTO3NEKTPOHHAH PEMMCTPaLHA aTOMHO-3MMC-
CHOMHBIX CIIEKTPOB GhUTA TPUMEHEHA B Cirydae pe-
AIU3aLMHM IBYX METOAHK AHAJIM3A FOPHBIX ITOPOA H
MWHEPaIOB ¢ Bo36y#ACHHEM CIIEKTPOB B ZyTe 110~
CTOAHHOTO TOKA W MCHApPCHMEM Npobbl U8 KaHala
rpaduTOBOrO 3/1eKTpoaa. JaHHbIC METOAHKHY /14~
TEeILHOE BPEMA MCITO/IL30BAIMCL B AabopaTopHM B
BapHaHTe pororpaPHUeCKOH perucTpam:
- IIPAMOE ATOMHO-3MHCCHOHHOE ONPEEICHHE TY-
roluTaBKUX (PEAKHX ¥ pacCeHHHbIX) ajleMeHTOB (Be,
Ce, Co, Cr, La, Mn, Nb, Ni, Sc, Ti, V, Y. Yb u Zr) [2]:
- onpegesieHue 3os10Ta U mnatuHonaoes (Ir, Pd. Ptn
Rh) B 30/ibHOM KOHLEHTpATE ([10C/IE XMMHYECKOI'0
oboratucxus) [3].

d)DTQBJ]EKTPOHHHaH HacceTa yeTaHOB/ICHA HA
crexrporpad AdC-13 (pewrersa 1200 urrpuxos/vm).
Kaccera BoiionHeHa ua 9 imHeck [13C, cobpanHbIx
6e3 MepTBLIX 30H. Mcitapenue 1pob U BoaGyk1eHue
CIIEKTPOB NPOHU3BOAHIIH C ITOMOLILBIO MOACPHHU3HPO-
BaHHOro reHeparopa -2, MMeLIEero pexumM JyTH
IocTofAHHOro Toka. McenegoBanud NpoBeeHDI €
HMCHOMB30BaHHEM roCy AaPCTBEHHDIX CTAHAAPTHLIX
ofpaauos (I'CO) cocTaBa ropHLIX HOPOJ (FPAHMUTLL,
rpaHoANopUTLL, rab6bpo, Tpallt) ¥ cTaHIAPTHLIX 06-
paauos npeanpusaTidg (COI). Ipy peanuaanui Me-
TOAMK AHAIHN3A ¢ POTORNIECKTPOHHOM perucrpaumnce
Gbl7IM COXPAHEHb! 0OCHOBHBIC yelioBu A Bo3byKae-
HHA CIIEKTPOoB [2, 3], KpoMe BpeMeHH 3KCITO3HIMH.
IMTo peaynasTaTam H3yHEHHA KPUBBLIX BLITOPAHHSA ©
HCIOJIL30BAHHEM (DOTORNCKTPOHHON KacceTsl
66110 BLIGPAHO BPEMA 3KCIIO3ULIMHK 4,5 MUH, BMe-
cTo 3.5 MHH, UCIIO/IL3YEMbIX PAHEE.

[Tpu poTorpacdpuyeckon perucTpanny ClIEeKTPos
B METOAHRKE ONPCACJICHHA TYIOILIABKHX 8JICMCHTOB
HCTIOILIOBANIM CHCKTPaILHBLIA gxaliaszor 270-340 HM,
C npumenenuenm BIK, oxsaTeiBaoLIcH B JAHHOA
KOHCTPYKLUUM TONLKO 50 HM criexTpa. pabounii cnek-
TpaJbHbIN quanason 6uu1 cokpaieH. IlosToMy He
BCE aHATHTHYMECKHC JIMHHUU YaJ10Ch IIEPEHECTH B
rporpaMmy s GpoTosNEKTPOHHON PerucTpanMH.
Opxako Habopa NIMHUEA B AuanasoHe 290-340 um
XBATHJIO UTS PEaN3aLHH BCeX BOSMOHKHOCTCH Me-
TOAUKH aHaIn3a.
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Ip# hororpadimieckoii perneTpaLLifH CHEKTPOB
B MCTOAMKE ONPEACICHUA 30710TA H IIATHHOWUI0B
paHee MCHONL30BANH CHeKTPANBHBIN AMallasoH
290-340 HM. YTO COBIIAZAET C BO3MOAHOCTAMHM [TPH-
MeHAeMOH KoHeTpyRIni POK. IToaromy npakTayec-
KH BCE IMHHH. HCTIoMb3yeMble npu poTorpacduyec-
KOt perucrpaui crekTpos, GbUIH [IePeHeCCHLL B
aHANMTHYCCEYTO ITPOrpamMmmy s (POTO3JICKTPOHHON
perHeTpanMy, a rare JobaB/IcHBl HEKOTOPhIE JIpY-
' JTHHHHN.

HEMC}) CHHUC HHTCHCHBHOCTH CIICKTPAJILHBIX JIM -
HUIT MPOU3BOMIIM [IPEAYCMOTPEHHBIM IIPOrpaMm-
HbIM obecnieuernem MOK criocobom: U3 MHTETpasih-
HOM HHTCHCUBHOCTH JIMHWM, HalileHHo 1o 5-7 ane-
MmeHTaMm IN3C (kaHanbl, IIMKCENMH) B OKPCCTHOCTH
MARCHMYMA, BLIMUTAIH HHTCHCHBHOCTL (I)OHDBOI‘O
cHTHAIA, BO/IM3H KamI0M MCIIOJIL3YCMOH CIICKTPAL-
HOM JIMHUH JUIH U3MCpeHHH (poHOBOIO cCHrHaa GhUn
npeaBapHTeaLHO BeiGpatut asiemedTbt I13C. coor-
BCTCTBYHOILHC PCTUCTPALMK OIPCACNICHHDBIX JJIHMH
BOJIH H BHECCHHbIE JlajieC B METOAMKY aHAalM3a,

B kavecTBe aHAJIUTHYECKONO CHIHAJIA HCOO]bL-
30BaI1 OTHOCUTEJIBHYI0 HHTEHCHBHOCTD JMHHM OIT-
pCAeIHeMOor0 JICMEHTA K JIMHHH 3/eMeHTa cpas-
HeHud, Tan ke, Kak 1 1pu pororpadgryaeckoii peru-
CTPALMH CIICKTPOB, B MCTOAHWKE ONPEACIIEHNA TYTOI1-
JIABKHX 3ICMEHTOB B KQYCCTBE 3JICMCHTA BHYTPCH-
HEFo CTaHJA PTA MCTIONLIOBAN HAJLNAANIE, B METO-
AHKE OLIPEACTICHWA 30J10Ta W TNaTHHOWJI0B — KO-
Oanur. Jlorapudmuveckas popma KanGpoOBOUHOH
33aBHCHMOCTH BEI6pAHA B KAUECTEC OITHMANLHOH.

OLEeHKY METPOJIOHYCCKMX XapaKTCPMCTHK Me-
TOAVE aHaMmMaa 1pu ororpadueckoii u horosnek-
TPOHHOH PErHCTPALH CIICKTPOB ITPOBOAIIH B COOT-
BETCTBHH C IIPABHJIAMH, YCTAHOBJICHHBIMH [UIA €0~
NOTMYECKUX CIy3k0 HALLCH CTPaHBLL

Bocnipon3Boi MOCTL OIIPEACIICHMA 3JIEMEBTOB B
FOPHBIX II0POoAAX [PH JOTOBNCKTPOHHOM perucTpa-
LHH CHCKRTPOB HAXOAWIN IJ15 KaKA0T0 3JICMCHTa B
SAUAHHOM HHTCPBAIC COACPMRAHMI HC MCHCE YCM
110 10 pesyasraraM, noJyvyeHHBIM B TEMEHHE TPEX
MecsHLEeB. BoCpPoHM3BoAMMOCTD OIIPEAS/ICHHA BJle-
MeHTOB IIpH (hoTorpaduieckoil perucrpauuy crnek-
TPOB OLeHUBANN, corfacHo OCT 41-08-212-82 [4] 1
OCT 41-08-205-81 [5], 1o peaynsratam ABYX rap-
HBLX OTIPCUACHICHHIT IIPOMABOACTBCHHLIX [TPOD, BLION-
HEHHBIX B pasHoe BpemsA (apXusHble AaHHbie). Ha
puc. I conocTarICHLI OTHOCHTCNLHLIC CTAHAPTHLIC
orkaoHeHIA (QCO) S, pesyibTaToB OnpeaesIcHus
BICMCHTOB, HONYHCHHBIC NpH adamse NCO aeyma
cnocofamu perncTpanii ClieKTPoB, U NPHUBEACH YPO-
BeHL JlONyeTHMBIX sHaveHui OCO no Il kateropun
TovHoCTH coracHo OCT 41-08-212-82 [4]. Ipn ne-
pexoie Ha (POTORNCKTPOHHYIO PCIHCTPALHIO OTMe -
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HCHO HCKOTOPOoE yMeHbmeHue OCO oupegeneHuns
T_VTOIIH&BKI IX 3JIEMCHTOB B HHTC pBaie CO}IBPH{aHHﬁ
1-10r/T (8 cpeanem #a 0.05-0. 1), maTHHLL ¥ Han-
namguf B uETepBane 0.05-1.9 r/T. [To oCTatbHbIM
OIpEAC/IHEMDBIM SJIEMEHTAM JOCTHIHYTA OHHAKO-
Baf BOCIIPOU3BOANMOCTDL PE3YIETATOB AHAIM3A.,
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Puc. 1. Conocrasneqie OTHOOWTENBHEIX CREAHEKBEAPATUHECKX
OTKMOHEHWA S, pPe3ynLTaTtos onpefensHua Tyronnaskmx
3NEMEHTOR (YCpeaHeHHbIX No BCEM onpeaenfAeMbiM
anemeMTam) (a), 3onota v nnatuHonaos (6) ANA paanuYMLiX
WHTEepBanoe ccnap:xaumi 3TUX ANEeMeHTOB B rOCYOapCTBEHHBIX
cTaHnapTHLIX ofipasuax ropHeix nopoa, Cnocob pervcTpaurn
cnekTpos’ hatorpadimueckitit (—) u hoToanekTPoHHLIA (- = -);
(----) — ypoBeHb [IONYETUMBIX OTHOCUTENEHLIX
cpefHarsapaThecknx pelynbTator aHanwaa anA ||l kaTteropuu
TouHooTH no OCT 41-08-212-82

JLis oleHKEH IpeaciioB o0HapPYACHNA 3JICMEHTOB
(TpexeHMrMoBBIi KPHTEPHA), CONOCTABNCHHLIX JUIH
JIBYX CIIOCOB0B perieTpaui CLIEKTPoR Ha puc. 2, ue-
ITOJIL30OBAHBL XOJI0CTEIC [IPODLL, a Takmke BNH3KUe K
HIM 1o XxuMuueckomy cocrasy 'CO u eraHgapTHLLE
obpasuwl npeagpuaTusd (COTT). YeranosieHo cunme-
HI1C [Ipejienos ofHapyxenus B 2-2.6 pasa npu (horo-
NEKTPOHHOI perrerpautun wig Yb, Se, PL, Pd u Rh.
B1,2-1.7paza-wiaTi, Cu V. Co, Y, Ce, Zr Nb, Au; no
OCTAIBHBLIM OHPCACHHCMBIN 3ACMEHTAM 1TPCACH D]
O0HAPVIKEHHA OCTANHCH HA [TPEAHCM Y POBHE.

JloCTHIHYTOC YIVHIICHIE MCTPROJIONHYMECKHX [10-
KASATCACH MOTOMIE AHANHEA B ciy4ac (PoTosieKkT-
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POHHO# peruerpaumy o6ycoBiieHo Bosice BLICOKOI
YYBCTBHUTEIEHOCTBI0 M Ty4IIICH BOCIIPOU3BOANMOC-
Thio peryerpauyn I13C.

Henosib3oBaHHe aBTOMATHHECKOM cucTeMb! (Po-

TO3JICKTPOHHOI! PErHCTPALIMH IIPUBOLMT K [1OBBILLIC-
HUEQ OKCIIPECCHOCTH M IIPOH3BOUTE/ILHOCTH METO-
AWK OIIPEAEICHUA TYTOIUIABKUX 3JIeMeHTOB B 11 pas,
30J10TA U IVIATUHOMIOB - B 6,5 paa. '

MO0} T MOpan. T/T
100
MnTi 0,05 A
a ] 1 6
Ce ]
La 0,04 |
10 4 3% 1
Ni 1 -
=Cr 2 ]
] 0,03 Auw
Co Nb ]
v -
1 i . 4
SceYb ] Fd
1
0,01 | R
0.1 —r—rrvrYT T v T T T T T T T T T i
0,1 1 10 100 0,01 0,02 0,03 0,04 0,05
MOg.qp.¢ T/T

MOg.pp. 1T

Puc. 2. Conoctasnexue npegenos obrapyxenua MO’ Tyronnaekux aneMeHToB (&), 30M0Ta M NNaTUHoMAos (6) B ropHbLIX nopogax ¢
dovoanextporHon MOy, U doTtorpaduyeckon MOy, perucTpayued cnekTpos

ABMOPHL BLIPANCCIOM NPUSHAMEALHOCTML OUpPeic-
mopy pupmst tMOPC», kaHoudamy mexHuMeckux
nayk Cunskucy I.IN usasedyiowemy aabopamopueti
DXMH, wnen-woppecnondemy PAH Bomsaxoay C.J1. 3a
nomotuyb 8 pabome unonesnoe obcyxcderue mamepu-
w08, NPedCmaseHiibix 8 CIMAMbE.

PaBorna sbinoateHa npu ouHaHcosoii nodoepicke
PDDH, kod npoexma 04-05-64346, amaisice nonpo-
epamme OH3 Nv 1 0 Oxcnepumenmalisiible ucc1edosa-
HUA (DU3UKO-XUMUHECKUX NPpobliem 2eo102UHecKLX

npoueccosy.
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APPLICATION OF CCD REGISTRATION OF ATOMIC-EMISSION SPECTRA OF ROCKS
D.V.Kiseleva, Yu.P.Lyubimceva, N.P.Gorbunova, I.|.Neustroeva, A.A.Pupyshev

Photoelectronic cassette with linear CCD made by the «MORS Ltd» has been applied for registration
of atomic-emission specitra of refractory (Be, Ce, Co, Cr, La, Mn, Nb, Ni, Sc, Ti, V. Y, Yb u Zr) elements and
gold and platinum group elements in rocks.
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