AHanuTuka 1 roHTpons, 2005 T.9, Ne 2

YOK: 669.71:543.423

OnbIT UCNOJIb3OBAHUA AHAJINSATOPA MA3C
B AJIIOMUHUEBOU NMPOMBILLJIEHHOCTH

A.B.KHixruk, C.B.Jluriko, A.B.KioH
Cnbunpckinii Hay4YHO-MCCNEa0BaTENbCKNIA, KOHCTPYKTORCKWIA 1 MPOEKTHbLINA UHCTATYT aliOMUHAEBOV 1
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664007, Vpkyrck, CoBetckasi, 55
Itha@sibvami.ru

B aHanuTu4eckoi npaktuke nabopartopun Gmandeckmx 1 XUMUYecKkux MeTOL0B aHannaa MHCTUTyTa
OAQ «CuEBAMWM» HakonneH 3HaYUTENLHBIA ONbIT NO KONUMYECTBEHHOMY aHanuay Takux 06LeKTOB anomm-
HWUEBOro NPOV3BOACTBA, KaK LUNaMbl, LLNAKK, MbUlb Fa3004UCTKA, XBOCTLI NEHHON (hnoTaumm, KOKCbI, Nexu,
aHOOHaA Macca, a/1eKTpOoNnTbl, a Takxe a/iioMMHUEBLIX CNNAaBOB, NepPBUHHOTO antoMmnHUA 1 ranHo3lema.
AHanua Tpex nocneaHnx 06LEKTOB BLINMONHAETCA B COOTBETCTBUM C AencTByiowmmnu MOCTaMu u Bxo-
ouT 8 oBnacTe akkpeauTaluu nabopaTtopui. Llens ctatbl: NO3HAKOMWTE COOBLLIECTBO aHANUTUKOB C
HawwMKn AOCTUXRKEHWAMK B oBnacTi aHanuMTUYeckoro KOHTPONS NPOV3BOOCTEBA anidMUHWUE, NO3TOMY
[aHHas cTaTha HOCUT 0B30pHBIN XxapakTep. B AankHelwem Ml NNaHupyemM NpoKOMMEHTUPOBATE KaX-

Obli 06bekT ananuaa Gonee NoapobHO.

Kumxnuk Anekcen BnagnmMupoBuY - kaHgugar
XUMWYECKUX HAaYK; CTaPLUNA Hay4YHbIA COTPYAHMK
OAO «Cu6BAMM».

O6nacTe Hay4YHbIX MHTEPECOB: KBAHTOBAs Xu-
MUS, aTOMHO-3MUCCHOHHBLIA CNEKTPansHbiA aHa-
na3

ABTtop 15 ony6nukoBaHHbix pabor

Jlunko Cepresi BnagnmMmupoBuy - acnupadT; Ha-
YuHbIA coTpyaHnk OAO «Cu6BAMN»

O6nacte Hay4yHbIX UHTEPECOB: AaTOMHO-CHUIIO-
Bas ¥ TYHHe/IbHas CKaHHPYIoLas MUKPOCKONNS,
HaHOXUMHNR, SKCNepuMeHTanbHasa reoxmnmmMus,
aTOMHO-3MUCCHOHHBIA CEeKTPanbHbIA aHanns

ABtop 20 onyb6nukoBaHHbIX paboT

Kion AnbsbuHa BeHe4WKTOBHA - CTapLUMA Ha-
y4HbIA coTpyaHuk OAO «Cu6BAMH»

06nacTe Hay4HbIX UHTEPECOB: aHaNNTUYECKUA
KOHTPOJb NPOU3BOACTEA aNlOMUHNAS, PEHTIeHO-
BCKWA aHanumi, aroMHO-3MWCCHOHHBIA CMNeKT-
pansHbIA aHaNn3

Astop 20 ony6nukoBaHHbIX pabor.
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Bamueitmeii XdpPaKTePUCTHRON NEPBUYHOrO
AJIIOMMHKA, OIIpe/esfatoniet ero coptHocTb 110 FOCT
1 1069-74, apnsieTcs coepiaile METAIUIMYECKHX
npumeceit. [TpuMecr MOryT HOCTYIIATH B AJIIOMUHHHA
M3 ChIPbA M PA3JIMYHBIX TEXHOJOTHYECKHX [TPOAYE-
TOB, MO3TOMY HEOOXOAUM AHAIMTHYECKUI KOHTPOJIb
aTHX 00BEKTOB. B COBpeMeHHLIX YCII0BUAX 3aBO/IbI
BhIHYH{I€HbI paboTaTh ¢ Pa3IHYHBLIMKU MOCTABLIH-
KAMHM yrIerpagHToBbIX MATEPHAJIOB, TNIMHO3EeMa 1
pTopHeTBIX coJieH, ¢ YeM CBA3aHb!l JIOBOJLHO 3HA-
YUTENbHBIE BApUAIIMW HX XMMHYECKOro cocTasa. B
nesfax obecrneueHUA YeTOHYMBBIX TEXHOJIOIMMYECKUX
peuleHuid TpebyeTes MocToOAHHBI BXOJHOH KOHT-
POJIb KAYECTBA ChIPhA. MIMerolyiecs MeToaL aHaIn-
THUYECKOTO KOHTPOJSA AN OTIPeeIeHHA cojlepika-
HUA MUKPOIIPpUMeCceH He BCeryla I0CTATOYHO onepa-
THUBHBI U TPEOGYIOT 3HAYNTEILHBIX TPYAOBBIX U Ma-
TePHAILHBLIX 3aTPaT. AHAJUTHYECKNE KOMIUIEKChI
3apy6erKHOoro NpoM3Bo/ICTEA, MTOMHMO BRICOKOH CTO-
MMOCTH, YACTO ABJIAIOTCA Y3KO CIIeNHaTH3HPOBaH -
HBIMH, T.€. MOTVT MPUMEHATLCS JIJIA PEIIeHIA orpa-
HUYeHHOTO KpyTa 3a7ad.

B OAO «CH6BAMM» yeTaHoBAEH aHaJdM3aTop
aTOMHO-3MHCCHOHHLIX crIeKTPoB — MAJC, rnosBois-
FOIIMH 3HAYMTEIBHO PACHTHPHTE KPYT aHAIUTHYeC-
KHX 3a/1a4, pelIaeMbIX METOA0M ATOMHON OMUCCHHU,
MOBLICUTH WH(POPMATUBHOCTDL, ONEPAaTUBHOCTb U
TOYMHOCTH @TOMHO-IMHCCHOHHOrO anaausa [1]. C
HCITOJb30BAHMEM 3TOT0 VCTPOMCTBA MOKHO ONpe/ie-
JIATE CO/IEpHaHie MHOTHX TpuMeceli (Si. Fe, Ca, Cr,
Cu, Ga. Mg, Mn. Ti, V, Zn. B u ap.) B pa3/iIM4HBIX
00BEKTAX B LIMPOKOM JHANA30HE KOHLEHTPALMH
(0,001+10,0 %). B ananutH4eckoii JabopaTopunu
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HHCTHTYTA HAKOTLIEH 3HAYHTENbHBIN ONBIT 110 KO-
JIMHECTBEHHOMY AHAJIM3Y TAKMX 00’ LEKTOR, KaK LLUIa-
MBI, ULJIAKH, ML FA3004YHMCTKH, XBOCTBI MEHHOH
(pIOTAIMH, KOKCEI, TIEKX, aHOJHaA Macca, AJIEKTPOo-
JIMTHBI, @ TAKIKE AJIIOMUHHUEBBIX CIJIaBOB, ITEPBHYHO-
ro aTIOMUHUA U InHo3eMa [2, 3]. AHaIN3 Tpex Toc-
e HHUX 06 bEKTOB BRIMOJIHAECTCH B COOTBETCTBUM C
pericryomMy FOCTamMu 1 BXOAUT B 06J12CTh aKK-

MNepBu4HLIA

CnuHosem KRUONUT

peauTanHuJIabopaToOpHH.

TaxkumMm ofpasom, MeTOJ ATOMHO-OMHUCCHOHHOH
CIEKTPOCKOITMH [TO3BOJIAET MOy4aTh ONIEPAaTUBHYIO
HHGOPMALIHIO O COJIEPIKAHMH ITPUMECEl Ha pasiiny-
HBIX TEXHOIOTHMYEeCKHUX 3TANax [TPOU3BO/ICTBA &/TIOMU-
HHUA. CXxeMaTHYHO 9TH 3Talbl MTOKa3aHbl HA puc.1. B
OAO «Cu6BAMMW» paszpaboraHbsl METOAUKH aHAIH-
3a BCEX YKa3aHHBIX HA 9TOM PUCYHKE OO bEKTOB,
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Puc. 1. Cxema nnaHnpyeMoro KOHTPONs NPOM3BOACTBA aniOMUHUA
Linchpamu ofoaHaueHs TOHKW KOHTPONA creayiowux ofvekTos: 1 — rmuHozem; 2 — yrnerpadnToBsie MaTepwansi; 3 — dhTopucTeie
conu; 4 — anliMWHWIA W CNNaesl Ha ero ocHoee; 5- oTxXog.!

1. CnekxmpaibHbill aHau3 eruHosema. Ilepsoi
TOYKOH NPHMEHEHHA aTOMHO-9MUCCHOHHOTO CIIEK-
TPAJBLHOIO aHAJIN3a MOKET CTATH BXOAHOH KOHTPOJIh
TIMHO3EeMAa ITPH YCIOBUH, YTO OH GYIET COOTBETCTBO-
BaTh TpeboBanuam 'OCT 23201-78. Baarogaps one-
PATUBHOCTH M HM3KOH ce6eCTOMMOCTH aHAJIM30B
BHEJIPEHHME YKA3aHHOTO KOHTPOJIA MO3BOJMT pac-
NpeesThL NapTHH NIHHO3eMAa, Pas/IHYalonMecs 1o
COAEPKAaHMIO TPUMECEH, 10 Pa3IMYHBIM CHIOCAM,
¥ MCTIONB30BATh MX HA PA3HBIX 2JIEKTPOIH3Epax.
TonyueHHy0 HH(HOPMALIHMIO MOHHO TPUMEHATD 18
MOHCKA 3aBHCUMOCTEN MeNIy rpaHy/IoMeTpHuyec-
KHM, (pa30BBIM H XMMUYECKHM COCTABAMH [JIMHO3e-
Ma. Kpome sToro, onepaTHBHEIN KOHTPOJIE COREpHKa-
HHA NpUMeceil B NIMHO3EME MOKET OBIThH aKTyaneH
TIPH HCI0/Ib30BAHUM CYyX0H ra3004HMCTKH, ITOCKOJIb-
Ky (pTOPHMPOBAHHLIN NIMHO3eM oforalleH KOMIIO-
HEHTaMH OTXO/ALLHUX ra30B.

2. CnexmpanbHbI aHAAUS YeNe2paumossbix Ma-
MepUanos, YauThIBaA 3HAYHTETbHBIN PACX0] aHO/-
HOI1 Macchl (550 KT HA TOHHY AIIOMUHKASA), COJIEPHKa-

HHE NpuMeceil B MOCTyNanlyX Ha 3aB0O/] KOKCaX M
[EKaX MOMKET BIMATH Ha COPTHOCTH NEPBHYHOTO
aMIOMUHKA, 3a pybe:koM IPHMEHHAIOTCA HEeCTKHe
crietM(pUKALIMH Ha [TeK U KOKC [4], B TO BpeMA KaKy
Hac B CTpaHe co/iepiKaHNe MHKPOIIPHUMeceH B 3THX
o0beKTAX HHOT/IA KOHTPOJIMPYIOT HE B TOTHOM 00be-
Me. MeTtoauKa CrieKTpaJIbHOro aHanuaa yrerpadu-
TOBBIX MATEPHA/IOB [I03BOJISIET OTPENEIIATH COAEPHa-
HUe MUHEpanbHbIX TpuMeceii (B, Ca. Cr, Cu, Fe,Mg,
Mn, Si, Ti, V. Zn) B cbIpbe, B AHOAHOH MACCe 11 B yTOJIb-
HOMH NneHe ATeKTPONMU3epoB, Jlnana3oH onpeaense-
MBIX KOHLIEHTpaLui coctaraaeT 0,001 + 4,00 %.

3. CnexmpanbHblil arHanus ¢ggmopucmastx coneil.
Takoit aHa/M3 HEOOX0AUMO IPOBOJHTE HE TOJIBKO
JUIA ITePBHYHOTO. ()IOTALIMOHHOIO ¥ pETeHepaIoH-
HOTO KPHOJIMTA, HO TAKMKe I PA3TMUHBIX TEXHO-
JIOTHYECKHX PACTBOPOB. [I151 ycTaHOB/IEHHSA COCTA-
Ba (pTopHCTHIX collell paspaboTaHa MeTogHUKa, I10-
3BOJIAIOIAA OTHOBPEMEHHO OIPEIENATE COJIE PIKa -
Hue Ca, Mg, a Takmxke Li, KOTOpbIH HEIABHO CTAJIM
HCIIOJIb30BaTh B Ka4ecTBe J06aBKH K 3JICKTPOJIUTY,
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M MUKpOTpHMecH, Takue kak Si. Cr Fe, Mn, Ti, Zn.

[TpumenaBIHecs paHee MeTONKH CITEKTPalhb-
HOro AHANM3A 3AEKTPOIUTOB ObUTH HEJOCTATOYHO
apdexruBubl. g yerpaneHua BIMAHUA (POPMBbI
dropHeThIX coJIel Ha Pe3YTETAThI aHAIW3a NCTTO N b-
goBasn 160 Habopsl CO pasfiuMYHBIX THITOR, THO0
ANERTPO/IbI C/107HOH (hopmbl. Pazpaborannas Ha ce-
POAHALLHWN JeHb METOMKA [TO3BOIAET NPHUMEHATE
eaHHLIH Hatop CO jus aHaI3a pasInyHbIX (hopM
rropucThIX cONeil. ITO CTAI0 BO3MOKHO O1aroaapsa
BO30YHIEHHIO CITEKTPOB C TOMOIBI COBPEMEHHOTO
renepatopa FireBall B ciefyroniem pexxmme: VHHITO-
JIIpHASA [TpephIBUCTA IyTa, Npoba —aHo/, CHila TOKa
20 A, vacrtora 100 I, ceBaxkocTs 20 %. YrasaHn-
HBIH PEIHIIM obecrievUBaeT BLICOKUE MEeTPOJIOrHYeC-
KHE XapaKTepHCTHEYN PE3V/ILTATOB H3MepEeHH .

4. CnexmpaibHbll AHAAUS QIOMUHUSA 1L CNAABO8
HA e20 OcHoB8e, ATOMHO-9MUCCHOHHBIHA CIIEKTPaJIb-
HbIH AHAIW3 IPUMEHSIOT A8 KOHTPOJISA cocTaBa
nepsyuyHoro amoMuHuA (FOCT 322 1-85) 1 aniommu-
Huesblx crlasos (FOCT 7727-81). Tpu npoxonjie-
HMH AKKPEeAUTAIHN GbLI0 OTMEYEHO, YTO TOUHOCTh
paspaboranubix B JIGXA (mabopaTopus pusuuec-
KHX M XUMHYECKHX METOJ0B aHalM3a) METOAHK He
TOJBKO yoBAeTBOpAeT TpeGosanuam amux FOCTos,
HO M TTPEBOCXOMT MX. -

Jlianasos KOHUEHTPaLi TpUMecelt, orpeiess-
€MbIX B AJIIOMMHHEBLIX CTIJIaBax 10 pa3paboTaHHOH
MEeTOoANKE, TPUBeAeH Ha puc.2. PazpaboranHasn Me-
TOAMKA OTIIHYAETCH OT CYIIECTBYIOIINMX OMEPATHB-
HOCTbIO M OKCITPECCHOCTRIO. [TosTyde HHBIE Pe3yIsTa-
ThI TIOJITBE P/UUTH KoMTieTeHTHOCTE OAQ «CuGBAMMW»
Ha IMpapo NnpoBeacHMsA CIICKTPAaJIbHOTO aHajJan3a
AJIIOMIHHWEBLIX CILTABOB [aTTECTﬁT dAHKpPEIUTALIHH
Nt POCC Ru.0001.514086).
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Puc. 2. [lnanaaoHs! KOHUSHTPaLWA NPUMECEeit, onpenenseMsie
no paspaBoraHHoOn MeTopuke

Ipu paspaboTke MeTOMKK ObLITH UCITOAb30BAHBI
foraTbie BO3SMOKHOCTH ITPOrPaMMHOro 0GecreyeHHs
(IMO) «tATOM», B HacTHOCTH, Pas3JIMUHbIE CITOCOBDI
yHeTa crierTpaibHoro hoHa. Tak, IpH KOJIMIeCTBEH-
HOM OITPEe/Ie/ICHIMH COJIE PHIHAHIS ME/IM TPa/IyHUPOBOY-
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HbII rpaHk B 061aCTH HU3KHX KOHLEHTPAaLHEH 0T-
JUYAICHA OT JTHHEHHOro. 3To CBA3AHO C HEBEPHBIM
YUETOM I'DAHNI] AHAJIHTHYECKOH HHUH (pHc.3)., Ko-
TOpPbIE ABTOMATHYECKH OIPE/IEIAIOTCSA [IPOr PAMMOIA.
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Puc. 3. AsToMaTtiyeckoe onpeneneqHue rpaHuy nuHumn
meaun 327,3954 um

Pyunoe 3ajanne rpalull JHHAHA T03BOJIUIO0 HU-
BEJIMPOBATH CHCTEMATHYECKYIO [TOTPEITHOCTL ITPH
onpejaeneHHN cojlepikanua Meau (puc.4). Ontu-
MalbHBIE I'PpaHHIBl pervucTpaliiui JIMHHH orpeaelid-
JHCH IMITMPHYECKIH. Flpu BBEIMMTHCIEHHHE HCITOJIBE30BaA -
JJOCE MHHUMAIBIOE 3HHaAYEeHHE CI)OI'IEL

5. CnexmpansHelil anaaus omxodos npousseo-
CImBa dLTHOMUHLA. npD}‘I(iBO,U,CTBO ATHOMHHHA COIIpH-
HMEHOC OGPaSDEr'JJ{HEM O0JILIIIOTO KHOIUYECTBAa OTX0-
J10B (OBLIX, IUTAMOB, [ITAKOB, YTO/IbHOM MTEHbI, XBOC-
TOB (MIOTAMOHHBIX ITPOLECCoB U Ap.). B 3aBucumMo-
CTH OT ManH YHOTO COCTABA OTXOI0B paﬂee l'IpI-‘[ME'-
HHAJIN pa.‘iﬂ‘l-‘[‘ﬂ-[‘.b'[ﬁ‘ METOUHMKH OHpCﬂE‘HBHHH COREP—
staHuA npumecei. Pazpaborannasn B JIPXA meTo-
JAHUEA MO3BOWIHET BhINOJHATEL aHAIH3 e,mmooﬁpaa—
HO. BHE 3aBUCHMOCTH OT THITA 0TX0/10B. [To fannoi
METOIMKE BO3MOZKHO OITPeAe/IATh C/IeIyIOLHe [1P1-
mecH: Ca, Fe. Mn, Mg, Si, Ti B gznanasone KoOHIeHT-
pauuid 0.01 + 6,0 %. YkaszaHHble IPUMECH BaKHBI
MTPY ONpPeAe/IeHUN KJIACCa OITACHOCTH OTX0/10B W JUIA
KOHTPOJIA IMTPOM3BOACTBEHHOTO MPoLecea.

Kpome Toro, MeToMKa [TO3BOIHET OTIPEAEIATh
copepixanme Ga, YTO BamHO [JUIH PeLeHHs BoIpoca
o rocielyroniei nepepaboTke 0TX00B. 11 ogHOBpe-
MEHHOT'O OIlpeAeJeHHs MPpUMeced ¢ pasIuYHbIMH
CO/CPHAHMAMH HCMOIR30BAJIACH JIyTa ¢ BBICOKOH
cunoi Toka. [Ipu 5ToM MHTEHCHUBHOCTEL NMHKUHU Ga
294 ,3637 HM HacTO OKa3bIBACTCH BhIXOAANIEH 34
rpasmIbl 061aCTH perucTpanm.

Hamenee mnTeHCcHUBHYIO JIMHMIO Ga 294,417 um
MOIKET HAKIAAbIBATBCH CTIEKTPA/IbHBIA KOHTYP JIH-
HUN xkene3a 294,438 um. Tem He MeHee, HCTIONB30-
BaHue MMHHK Ga 294,417 HM NO3BOJAET HAJIEKHO
ONPEAE/IATL COACPIKAHHE Ta//INA B Ipobax.
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Puc. 4. Pyynan yctanoska rpaHul nuHn megu 327,3954 vm (a) v nonyvaembiit Npu aT0M rpalympoBOtHBIA rpaguk
Ans onpenenexdns meau (6)

s aToro npuMeHseTes npoueaypa y4€éra BKiia-
Jla MelaoHX TMHUHA, BeinmomHenye sTol npoue/y-
pBI Bo3MoOkHO Oiaaroaapsa ucrnoiabsoBanuto 10O
«ATOM>. [pyMep pasieneHus CleKTPaJIbHbLIX JIHHHIA
[mokasas Ha puc.5.

INpoBeéHHbIE MCCIEN0BAHWUA TTO3BOJIHUIN CJle-
1aTh BBIBO/L 0 BO3MOMKHOCTH IMTPpUMEHEHHA aHaJIuTH-
veckoro komrutekca [JdC -8 — MASC — FireBall e
TOJIBKO JUTS BBINOJIHEHUA Py THHHBIX aHAMN30B, CBA -
3aHHBIX ¢ KOHTPOJIEM Ka4ecTBa ChiPbA H FOTOBOI
[POJIYKIIMH, HO M JI/IS BBITOJHEHHA UCCIEI0BATE I b- ——
ckux paboT M orepaTUBHON paspaloTKU METOINK IEQd i i
aHAIM3a TEXHOJOrHYeCKHX NPOAYKTOB, 0TX00B F Ga Ga_Fe = 3
QATIOMHMHHEBOTO TPOU3BO/CTBA U yrierpaduToBeix |4 = : 2
MaTepPHASIOB.

29428 29432 4943 294 294 52

Puc. 5. Paagenenve crekTpansHbiX KOHTYPOB NuHui Ga
294 4173 um n Fe 294,4378 Hm B nporpamme "ATtom"
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EXPERIENCE OF AN EMISSION SPECTRUMS MULTICHANNEL ANALYZER USAGE IN ALUMINIUM
INDUSTRY
A.V.Knizhnik, S.V.Lipko, A.V.Kyun

Considerable experience on quantitative analysis of such objects of aluminium manufacture as muds,
skims, gas scrubbing dust, flotation tailings, cokes, pitches, anode paste, electrolytes, as well as aluminium
alloys, primary aluminium and alumina was accumulated in analytic practice of physical and chemical
analysis techniques of the Institute “SibVAMI” JSC. Analysis of the last three objects (aluminium alloys,
primary aluminium and alumina) is carried out in accordance with the Government Standards in force
and included in the sphere of laboratory accreditation.

The objective of the article is familiarization of the analysts' community with our achievements in the
sphere of aluminium production analytical control, so this article is of a survey character. Later on we are
planning to comment every objects of analysis in details.
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