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MocnegHue NOCTVXEHWUA B CO3AaHUU NONYNPOBOAHUKOBLIX NPUEMHUKOB OMTUYECKOr0 U3NYy4eHns
M MUKPOSNEKTPOHMKE MO3BONRIOT PACWWPUTE BO3MOXHOCTA aTOMHO-3MUCCUOHHOI0 CNeKTpanbHoro
aHanuaa, npubnuxas ero K yHMBepcansHoOMy MeToay onpeaeneHus cocrtasa eellectsa. OaoHako cy-
LUECTBYIOT OrpaknyeHns cyOGbekTUBHOro xapaktepa, NpenaTcTeyiowmue MacCoBOMY UCTIONL308aHWIO
8Tux BO3MOXHocTe. Npueoaarca coobpaxeHus nNo aToi npobneme uHxeHepa—paapaboTyvka, 3aHu-
Maroulerocs MoAepHU3auuein cnekTpansHoro obopyaoBaHus Ha npeanpuaTuax Poccuu u cTpaHax

6nnxHero 3apybexbs.

NMytsmaxkos AHaronuidi Hukonaesuy - nHXeHep-
Pa3paboTyuk annapartypbl aBToMaTU3auny puan-
YeCKOro 3KcnepumMenTa, crax paborsr — 35 ner.

O6nacTts HayYyHbiX UHTEPECOB: B TeYEHNEe Noc-
negHux 15 ner - cospgavmue annapartypsi Ans
aToMHO-3MHWCCUOHOIoO CNEKTPaNLHOro aHannaa

Astop 20 Hay4Hbix pabor.

Aromuo-smucenonnbrit cnekTpanbHelil (ADC)
aHaJIH3 B HACTOALIEE BPEMA 3aHHUMAaEeT Be/Iy11IEE [10-
JoyKeHHE B aHAJIMTHYECKHX JabopaTopHsax HM3-3a
TAKHX €10 JIOCTOMHCTB, Kak SKCHPECCI-IOCTI:. MHOTO-
3JIEMEHTHOCTh, HU3KHE NpeAebl obHapYIKeHH S
AHAJIMTOB MPH CPaBHHUTEbHOI ITPOCTOTE ONpe/ieie-
HHJ cocTapa BelllecTsa. B nocneanee gecatmwierne
BO3MOXKHOCTH MET0/1a 3HAYHUTEIBHO PACIHHPHINCH
6naroaaps ycriexaM B MHKPOSJIEKTPOHUKE U KOMITh-
I0TEPHON TEXHHUKE M, 0COGEHHO, ¢ IPUMEHEHHEM
MHOT03JIEMEHTHBIX [TOJYTTPOBOAHUKOBBIX IPHEMHH -
KOB uanyqenu [ 1]. [Tomyuenue goctoBepHoit HH(pOpP-
MALIKHK O COCTaBe AHAJIM3UPYEMOT0 BELLIECTBA 3aBH-
CHT OT MHOTHX COCTaBAAIOLIMX METOAMKH aHaTM3a,
TaKHX Kak: mpobooTHop u nMpoboroAroToBKa; aTOMH-
3auus Npobel M MOJYYEHUE CIIEKTPa, HHTEHCHB-
HOCTb CNEKTPAIbHBIX JIMHHI B KOTOPOM TPOTIOPIIN-
OHAJIbHA KOJIHYIeCTBY aTOMOB aHaJMUTA B [Tpole; rpe-
ofpazoBaHye CIIEKTPA B /€K TPHYECKHE CUTHAJTBI,
UX M3MEpPeHHe U nepefada B KOMNbIOTED; MOJIyde-
HHE KOJIMYECTBEHHOr0 pe3ynbraTa aHa/lnaa ¢ yJe-
TOM 0COGEHHOCTEH TTOArOTOBKH IMPOOLI K aHAIHM3Y U
€€ aToMU3alHH.

CrnekTpajbHbie METO/bI aHAMU3A MOCTOAHHO
Pa3BHUBAIOTCH, M HA KaxK[A0M aTalne aHalIu3a ume-
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OTCH CBOM JIOCTHHEHNA. PACCMOTPHM HEKOTOPLIE
HOBBIC BO3MOKHOCTH ADC anain3a, OCHOBAHHBIE Ha
noceaHux paspaborkax BMK-«Onrosnexrponucar
B 06J1aCTH CO3JaHNA CUCTEM perueTpanum u obpa-
OOTKHM CIERTPOB. M NpoaHaJu3upyem mMpobaemsl,
CBSI3AHHBIE C HX BBO/IOM B OKCIUIYATALIHMIO B aHAJIH-
THYeCKHX 1a00paTOPHAX MPOU3BO/ICTBEHHBIX ITPe]l-
PHUATHH.

Ipu pororpadpueckoii perueTpaly CIIEKTPOB
CJI03KHO GBLIO TTOJIYYHTh XOPOIIYIO [TOBTOPAEMOCTh
PE3VILETATOB aHAJIM3a U3-3a CYIIECTBEHHOI0 BIIUA-
HUS PESKIMOB XUMUvecKkoit o6paboTiu hoToamyrnnb-

CHM Ha ee XapaKTepHCTHUKY, a TakKe MajJol cra- .

6rabHOCTH TPUGOPOB A1 H3MEPEHUA [TOUMe PHEHUH.
B kBaHTOMeTpaX Jae He3HAYNTE/ILHOE TEMITEPA-
TYPHOE CMEIIEeHHE CITEKTPA OTHOCHTE/IBHO BBIXO/I1-
HBIX LeNel BAUAeT Ha perucTpupyeMbie MY cur-
Hajbl. Kpome toro. mapamerphl PIY 3aBHCAT OT CTa-
OHJILHOCTH BRICOKOBO/IBTHBIX HCTOYHHKOB ITHTAHUA
H M3MEHAKTCA co BpemeHeM. TolbKO ¢ co3iainem
CHCTEM PErMCTPaLUM CHEKTPOB HA OCHOBE KPEMHH!-
€BBIX (DOTOAMOI0B Pas3paboTYHKN CHEeKTPalbHbIX
NprGOPOB NOJIYUUIIH TTPAKTHYECKH MAeaTBHbBIH (ho-
TONPUEMHMK, PETHCTPHPYIONINH H3/IVIeHHE OT Ba-
KYYMHOTO yIIbTpaguoneta Ao 6inHero uHQpakpac-
HOTO naayveHus. Tak, aHaan3aTop MHOMOKaHAIb-
HBIH aTOMHO-9MHCCHOHHBIX CIEKTPOB (MADC). 11011-
pobHas uHhopMaLls, 0 KOTOPOM CO/IEPHKUTCS B 3TOM
e HoMepe IKYypHaIa [2]. UMeeT AMHAMUYECKIH 1-
arra30H YYBCTBHTE/ILHOCTH, paBHbIN 107, iar eTpyk-
TYpbI poTonpueMHHUKOB (12.5 MKM) Xoporo cora-
cyeTcs ¢ anraparHoi pyHKieit 6oabIIIHHCTBA CIIeK-
TpoMeTpoB. TemnepartypHas cradnunusanus poto-
l'IpHE‘MHHKUB C IMOMOHIIBIO MUKPOXOIOJUJIBHHKOB
[TeanThe M repMeTH3alMA Kopriyca Beero (hoTonpu-
€MHOTO 6JI0KA TO3BOMIA CO3ATh CHCTEMY PEFHCT -
Pallii, COXPaHfAIOIIYI0 CBOH napamMeTpbol MHOIHEe
mecsibl 6e3 nameHeHUH. Perncrpanus Bcero cnek-
Tpa 3a A0JIH CEKYH/IbI [TO3BONAET OTC/IEIKUBATE U -
HAMMEKY H3MEHEHHA aHAJIHTHYECKOTO CUTHAJIa, a
orpefieIeHne 3nayeHusa GoHAa PHIOM C AHATUTHYEC-
KMMU TUHUAMH MUHHMU3HPYET HOTPELIHOCTE U3~
MEPEHHS HHTEHCHBHOCTH CIIEKRTPANILHBIX JTHHHIA,
OnNbIT 3KCILTyaTALMH HECKOIBKUX JIECATKOB aHATH-
3aTopoB MADC npu ananmnse YHCTLIX METAJIJIOB B
adpUHAIKHOM NPOU3BOJICTEE MOKA3AIM BO3MOMK -
HOCTE PaBOTHI 110 MOCTOAHHLIM FPAlyHPOBOYHBIM
rpacpuram 1 6e3 U3BMEHEHHS FPAJIyM POBRHY 110 [1JTH-
HE BOJTHBI B TEUEHHE JUTMTEILHOr0 BpeMeHH (rojia 1
Gosblire),

[1pu onpeeiennn npuMeceii B aHaAIH3UPYEeMbIX
po6ax o6BITHO TPHEM/IEMbI TOTPELTHOCTH HA YPOB-
He 10-30%, B TOo Bpems Kak NpH ONpeJIe/IeHUN OC-
HOBHBIX W AEMMPYIOHIMX KOMITOHEHTOB BELIECTB He-
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00X0MMBI HA MOPALOK MeHbIINe 3Havenus, Cra-
OHIH3HPOBAHHbIE HCTOYHUKH BO36YHK/IEHUSA CIIEK-
TPOB M TEPMOCTATHPOBAHHBIE CUCTEMbI PETUCTPA-
uuu anasmsatopoB MADC obecnednBaloT HA MPaK-
THKE [TOBTOPAEMOCTh NAPa/UIeIbHbIX OITpe/iese HHI
HaypoBHe 1-3%. Takoe KauyecTBO oIpeaeIeHUH pe-
a/IM30BaHO NpPH aHa/IM3e JIHraTyp Ha aJlloMUHHKe-
BO1 ocHoBe Ha CaMapCcKOM METAJUTYPriddecKoM 3a-
BOJE; CILIABORB Ha aJTIOMUHUEBOI H LIMHKOBOI OCHO-
Be Ha /IMMUTPOBrpaICKOM aBTOArPEraTHOM 3aBOJIE;
CrieMaJIbHBIX BBICOKOJErHPOBAHHBIX CcTAJMEH Ha
BocrokMmalzasoaer. Yerh-KamMeHOropek v Ha MHO-
THX APYTHX META/UIYPrHYECKHX NPEeANPHATHIX.
Canemyet oTMETHTB. YTO NOMEILEHHA 3THX Jabopa-
TOPUI HIMEIOT YCTAHOBKU KOHAUIIMOHHU POBAHNS, Ce-
pPbE3HOE BHUMAHKME y/Ie/1s1eTCA ITPOBGOIoArOTOBKE M
cTabuIM3alnm NapameTpoB HCTOMHHKOB BO36GYK/1e-
HUSA CTICKTPOB,

Onnaxo Gosee LIHPOKOE MCITOb30BAHKUE CETO/-
HAWHUX Bo3MokHocTeill ADC analinisa B aHATUTH-
HECKHUX 1abopaTopusxX NPEeATIPUATHI cliepKuBaeT-
CA MHEPLMOHHOCTLIO MbIILIEHUA AHAJIHTHKOB 1101
BIMAHWEM CTEPEOTHIIOB, c(hOpMHUPOBABIIMXCA B 3110~
xy pororracTrHok 1 MIJY. Ha npakTuke K 0CHOB-
HBIM Or paHUYeHUAM MeTona ASC aHanM3a caeayer
OTHECTH CErO/IHA HECOBEPIIEHCTBO METONHK aHa-
JIN3a 1 HEAOCTATOYHYIO KBaMudAKanuIo anaim-
THKOB, 0COGEHHO TEX, KOTOPhIE MHOTO JIET Popabo-
Tai Ha KBAHTOMETPAX - CHCTEMAX, «3aKPbIThIX» UIA
NoNbL30BATENA, KOTa aHAJIMTHK HEe BUINT u3obpa-
MEHUSA CTIEKTPA M HE MOMKET YCTAHOBHTL IPHYMHY
pesynsTaTa aHalHi3a, He COOTBETCTBYIOLIETO 03KU/1a -
eMOMY.

Harmpumep, o/iHH 13 yCTOABIIMXCS CTEPEOTUITOB
B ADC anajmae - rpajiyMpoBOYHBIH rpaduk, nocT-
poenbiii B koopaunatax gl - 1gC (I, - urTeHcus-
HOCTB JIMHWH, C - KOHLIEHTPalMA 9JIeMEHTAa), MMeeT
S-06pasHblii BUJL M TOJALKO B CPEIHENH YacTH JIMHE-
€H, [T03TOMY KOJIMYECTBEHHEIH Pe3ynbTaT aHajiusa
BBLJAETCH TOJIBKO TOTJ1A, KOIJa KOHLEHTPAIUA aHa-
JINTA HE BBRIXOOMT 3a JMAIIa30H 3HAYECHUIT B UMETO-
HHXCA cTaHAapTHLIX obpaauax (CO). OgHako S-06-
pa3HBIH BU/{ UMEET XapaKTepPUCTHYeCKasd KpUBas
(hoToamynbcum, a He 3aBUCUMOCTH HHTEHCHBHOCTH
AHAJIHTUYECKUX JIMHUI OT KOHIEHTPAUMHA aHAH-
Ta. C/ie10BATEILHO, TPU ITPUMEHEHUH NOIYTIPOBO-
HHUKOBBIX TPHEMHHUKOB U3JIy4YEeHHA BUJL FPayHpo-
BOYHOro rpadgura OyieT HHbIM.

OOBI4YHO rpaiyHpOBOYHbIE IPA(UKH YIOBIETBO-
PUTE/LHO OIMHUCHIBAIOTCA 9MITHMPHYEeCKHM yPaBHEHH-
em JlomakuHa-1lafibe:

I,=a C"

I/1e «a M b~ MoCTOAHHbIE, 3HAYEHUS KOTOPBIX MOTYT
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ObITh PASAMYHBIMM UIA PA3HBIX CTIEKTPATBHbIX JIU-
HHIL, cofep:raHuii 3IeMEeHTOB, a TAKKe B 3aBUCH-
MOCTH OT HEKOTOPBIX [MapaMeTpoB METOd aHaIHM34.

B ofnacTi MansIx cogepaHuil onpeaenaeMblx
3JIEMEHTOB “.., [IocTogHHAS b, Kak npaBHJIo, paBHA
eMHHLIE, T.€. CBA3h MEK/Y PErHCTPHPYeMOi HHTeH-
CHBHOCTBIO IHHUH U COJIEPARaHUeM dJIeMeHTa B [1po-
Oe okaseiBaeTcsA TuHeHoN" [3]. [lanHoe yTBep/e-
HHE XOPOIIO MTOATBEPHYIAETCA ITPAKTHKON TP aHa-
Jau3se ocob0 YHMCTBLIX BEllecTs. YeM MeHbIIe AaTOMOB
AHATU3HMPYEMOTo 2JIeMeHTa B 00'bEME IITA3MEI, TEM
MEHBIIE MX U3JIYyHeHHUEe U MEeHbIIE MHTEHCHBHOCTE
aHATUTUYECKUX JIMHMIA oleMeHTa, T.e. B of1acTu
MaJIbIX 3HAYEHHI aHaUTa HeT (PU3UUECKUX TIPH-
YMH OTIJIOHEHHA obcyxaaeMoll 3aBUCUMOCTH OT
[IPAMOIPONOPLHHOHANBHON. ClieloBaTeNbHO, IIPH
onpeAeIeHHH MHKPOTIPUMeCei CIIE/yeT IMo/Tb30BATh-
cf THHEeHHBIM rpaduroM B koopauHaTtax 1gl-1gC c
YIJIOM HakJIoHa 45° 1 MOMKHO BbIJ1IaBaTh pe3yiLTaT
Ha DPOAOCIKEHHN 9TOro rpaduka, BILIOTh JI0 TIpe/ie-
na obHapymxenmna. Koneyno, orTHocHTe/ILHASA T10-
FPENIHOCTE ONPEJIeIeHHA PACTET ITPH ITPUOIINIKEHIH
K nipeaesy oGHapyKeHus OnpeaesIsieMoro 31eMeH-
Ta, HO B 3TOM ciiyuae U TpeboBaHWUA K TOYHOCTH U3-
MEpEeHUIT MEeHee MEeCTKUE, YeM [IPH Onpee/eHUuH
GoNBIIMX KOHIEHTpatui. [TpakTHIecKH 1Mo HEKOTO-
PbIM AHAJIUTHYECKHMM JUHHMAM NPAMOJHHEHHBII
YUYACTOK FPaAyHPOBOYHOrO rpaduka MMEeT YETBIPE
IMOPAJIKA BETUYUHEI [0 KOHUEHTPAaLHH [4].

ITpu 60NBITMX KOHLEHTPALMAX aHAIUTA B [Tpobe
HMMEEeT MECTO YMEHbILEHHE HAKI0HA FPaJlyHpoBOY-
Horo rpadura H3-3a adgderra caMonorIoneH A 1,
KAK CJIe/ICTBHE, YMEHLIIAETC S 9YBCTBUTEIEHOCTE U
VBEJIMYHBAETCH NOTPELIHOCTE onpeae/ieHusa. He-
MOJIL30BAHWE I'PASYU POBOMHLIX 3aBHCHMOCTEHH, ar-
MPOKCHMHPOBAHHEIX NOTHHOMAMHE BTOporo # bomee
BBICOKHX NOPAIKOB, KaK IIPABH/IO, TOJBKO CO3J1aeT
WJLI103HI0 TOYHOCTH OITpeeieHUs. BoaMomHo, X
HCIIOMb30BAHHE OIIPaBAaHO MPH MOIYKOINYeCTBeH-
HOM aHA/H3€E Ie0/I0rHUeCKHX ITPO0 IPOM3BOJILHOTO
cocTaBa, Korjaa ob61acTk ONpeieIeHHA 3IeMeHTa
MPOCTHPAETCA OT CIIEAOBRIX KOHLEHTPALINH 10 Je-
CATKOB [IPOLEHTOB WIH [P PEIIeHUH CTIeIIHAIbHBIX
HAay4YHO-HUCC/IeI0BATEILCKHX 3aaadY. [Ipu aToMm cre-
AYeT YUECThb, YTO JI/IA MOCTPOEHUA KPUBOIMHEMHbBIX
rpaduKroB HeOOX0AMMO UMETh 3HAUYHUTEIbHO 60/1b-
11ee KOJIMYeCTBO CTaHJapPTHLIX 06paslioB, yeMm 11s
MOCTPOEHHA NTHHEITHBIX.

B T0 e BpeMsd, NPH BLICOKMX KOHIEHTPALMAX
KOJIMYECTBO M MHTEHCHUBHOCTE JIMHUH aHalIuTa B
CIIEKTPE PACTET U. KaK [IPABHJIO, €CTh BOBMOMKHOCTh
BhIGOpA B KAUECTBE AHATHTHYECKONH MEHEE MHTEH-
CHBHOHM JUHWH, cBOOOAHOH OT CAMOITOTIOIICHHAA,
[Mpy HeoOXOAUMOCTH U3MEPEHHA KOHUEHTPALWH

aneMeHTa B 60NbIIOM AHATIA30HE 3HAYESHHI, ClIe/y-
€T No/106paTh HECKOJILKO CTIEKTPAITHBIX JIMHITH pas-
JHYHON MHTEHCHBHOCTH ¢ THHEHHBIMHE I'DAAYHPO-
BOYHBLIMH rpadukaMy, MMEIIUMHY YITI0OBOH RO3]-
¢dunpent, 6M3KUl K eguHMNE B aToM ciyuae pe-
SYIETaT CAEAYET BbIIABATD I10 JTMHHH, FPayHpoBOY-
HbIH rpad UK JUIA KOTOPOH MMEET YTO/1 HAKJIOHA OKO-
710 45° Ipu U3MEPEHHOM 3HAYEHITH HHTeHCUBHOCTH.

IpagyupoBouHbIe 3aBUCHUMOCTH B 06/1aCTH Ma-
JIBIX KOHIIEHTPALIHI aHa/JIMTA YaCTO HMEIOT MaIbiit
Yo HAKJIOHA M3-3a HEYyYTEHHRIX 3arpsaaHenuii CO
Y TTOACTABHBIX 1EKTPO/I0B HITH BCJIEACTBHE CIIEKT-
PaNbHBLIX HAJTOHKEHWA. /151 yMeHbIIEHNA BEPOATHO-
CTH MOABJIEHHA TPYOBIX MOrPELIHOCTEH, CBA3AITHBIX
CO CHEKTPAJTBHLIMH HAJIOKEeHUAMH, CJAEJIVET HC-
M10/Ib30BATE HECKOJIBKO aHAIMTHYECKUX JTMHHI 21e-
meHTa. Ecii Takoi BO3MOMKHOCTH HET, @ aHAIHTH-
YecKas JIMHHA HAKJIaAbIBAETCS HA JIMHUIO OCHOBHI.,
TO MOMKHO BOCIMOJIb30BATHCH METO/IMKOI, ITPeIo-
seHHOoH B pafoTe [B], KOTAAa M3 CyMMAapHOTO aHaJIM -
THYECKOrO CUTHAIA BBIMUTAETCHA 3HAYEHHE, PABHOE
WHTEHCUBHOCTH HHTepQepUpyIoiel THHHT. ITO
3Ha4YeHHE YeTaHaBIMBAIOT € [TOMOILbLIO KOHTPOJILHOM
JHHUH MEIIAoNIEro aIeMeHTa, TOMOJOTHYHOM Ha-
Jararliedcs, MyTeM YMHOKEHHA ee HHTeHCHBHOC-
TH Ha 3MITHPHUYECKH OITpe/leIAeMblii KOPPEKTHPY-
10U KoapuLieHT.

HauGosbias TpyAOeMKOCTb M MaKCUMaIbHASA
OTHOCHTENLHAA IMOrPENIHOCTL UMEIOT MECTO ITPH
narotopieHry CO, KOTopble COAEPIRAT MUHUMAIL-
HYI0 KOHLEHTPaLHIo AaHATHTOB. B To ske Bpem#a HHor -
Ja MX CTApalTCA HCII0NL30BaTh B KAYECTBe KOHT-
POJILHBIX 00PAa3L0B 1A KOPPEKTHPOBKH IPajiynpo-
BOYHBIX rpaHkoB, DT0, HA MO B3INIAL, ABIAECTCA
rpy6oii o116Koi, KOTOPAA MOMET IIPHBOANTE K He-
060CHOBAHHBIM CIBHTaM I'PAYHPOBOYHBIX rpad -
KOB, JIEHCTBHUTENbHLIMM NPUYHMHAMH MCKAKEHHMA
KOTOPBIX ABIAIOTCA HEJIOCTATOYHAA YHCTOTA TIPH-
MEHAEMBIX JJICKTPO/AOB MM 3arpa3HeHUsa CaMmux
KOHTPOJILHBLIX 06pa3ios.

B cnayuasx, korja konuernrpanusa B CO ¢ HU3KH-
MM COIEPFKAHMAMI KOMITOHEHTOB YCTAHOB/I€HA He-
HaJIeIKHO WIH 00pasiibl JIErKO 3arpAsHAITCA HPH
MOATOTOBKE K AHAJIN3Y, BOSMOYKHO PEKOMEH/I0BATE B
MeToAMEKaxX paboTy Ha NMPOAOIKEHUH JIMHENHOTO
rpacduka ¢ uckmovennem maajamnx CO. 9ror e
IIPUEM JIAET XOPOIIHE PE3YIETATEL, KOTJa peasbHan
MTPOAYKIHA YHILE IO ONPE/CIISEMOMY JJIEMEHTY, YeM
UMEIOLINICA B PACTIOPAMKEHNH CTAHJAPTHBI 00pa-
3ell c HaMMeHbIIeH KOHLEHTpatuen.

B kauecTBe 060CHOBAHUA 3TOH BO3MOHHOCTH
MPUBOKY IPUMED U3 nTpakTHkK. Ha pue. 1 npegeras-
JIEHO /IBa BAPHAHTA I'PayHPOBOYHLIX rpadrKoB Or1-
pe/ie/IeHUs NPHUMeCcH 7Kesieda B 3akUCH-0KHCH ypa-
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Ha METOJAOM (PPAKUHOHHOM AUCTHIUIALMHA C HOCH-
TEJIEM, KOTOPBIE TOCTPOEHE! 10 OJHOMH M TOU He -

(o163 =N | e

HUH xeste3a 259.9396 HM U 110 TeM JKe CriekTpam,
3aperucTpUpoOBaHHBIM Ha criekTporpacde CTI-1.
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Puc.1. Mpagynposounsie rpachukv ANs onpeaeneHns xenesa no aHanuTUYEckol NuHuM Fe 259.9396, noctpoexHsie no CO O - Oré
(a) u Or3-0Ore (6}

OmM4aloTes OHM TeM, 4TO B [I0CTPOEHHH BTOPO-
ro rpacuka He yyacTBytoT 18a CO ¢ HAUMEHbITHMHU
KoHueHTpaunamu, CKO rpasiynpoBKH U Ucriepeus
aJIEeKBATHOCTH BTOPOTO rpaduiKa jJydvile, 0gHAKO,
PYKOBOJCTBYSICH CYIIECTBYIOLIENH METOAHKOM, TIpH
HOHIEHTPALINHN 3Kejie3a B [mpobe Hue ero cofiepska-
nua B OI'-3 KomuuecTBeHHbIN pe3y/IsTar aHa/IH3a
BLIIABATE HEJb3A. [Tpu 9TOM HHTEHCHBHOCTL aHa-
JUTHYECKOro curHasia s criektpe OI'-1 npeBkiinaet
COOTBETCTBYIOLIEE npeaey o0HaApyHeHHUs 3Have-
HHE HA TTOPAJOK BEJIMYHUHBIL, O Y4EM MOKHO CYAHTh I10
KOHTYpPY IMHHUH, [TIPUBEAeHHON Ha pyc.2. Haur ana-
JIM3 TOKA3aJl, YTO CYLIECTBEHHOE HAPYILIECHHE JIU-

HEHHOCTH rpajlyu POBOYHOI 3aBHCUMOCTH B [IEPBOM
BapuaHTe 00yCJIOB/IEHO 3arpA3HEHUEM CTAHAAPT-
HbIX 06pa3ios OI'-1 u OI'-2 seneaom, moaromy “npa-
BHJILHBIM" IpaUKOM SIBAAETCA MMEHHO BTOPOM.
O/1HAKO Ha TIPEATIPHATHH ITPUMEHSIOT EPBLIIA rpa-
(UK, exxeJHEBHO BO30GHOBAIOT €0, PaCXOAys rpa-
(uTOBbIE 371EKTPO/ALI U ieuLnTHEIE CO, M yTBepHK-
JAAIOT. YTO OHU He MOTYT IT0JIb30BATHCHA METO/IOM [10-
CTOSHHOrO rpauKa, Tak KakK ero HaKJIOH MEHAETCH
co BpeMeHeM. M 3To THITHYHBIH c/yuaii npuy onpese-
JIEHHMH LIHPOKO PACNpOCTPAHEHHEIX 3JIEMEHTOB, Ta-
Kux, kax Al, Si, B, Mg, Ca u ap.
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[MorpemHocTs onipeaeneHua BOIM3H npeaeia ob-
HAPYMHEHHUA UMeeT HECUMMETPHUYHBIA XapakTep
pacrnpeaeneHHA H3-3a 3arpA3HEHHI TPo6kI 1 CTiek-
TpaJbHBIX HAJOMKEHWH. TTPH 9TOM K PEAIBHON KOH-
LHEeHTpaLHu asaanTa B npobe nobaBiasieTes 3Hae-
HHE, [MPONMOPLUHOHANLHOE MEHIAIOEMY CHIHAY.
CneoBaTelbHO, BO3MOMKHO 3aBBIIIEHHE PE3Y/ILTA-
Ta H3MepeHua BOIM3N HHMKHEN IpaHULBl oIlpejie-
JIieMBIX KOHUEHTPAaLUH U NpU3HAHHE YUCTOMH ITpo-
aykuuu GpakoBaHHOH. B TakoM ciayuae HeoOXoMu-
MO npe,nyciwa*rpusam MOBTOPHBIM aHAaMU3 ¢ Gonee
THIATEJIbHBIM €ro IpoBeeHreM. /118 yMeHbLIeHU A
MOTPELIHOCTH OITPEAe/IeHHUA TPUMeCce B MOPOLIKO-
BBIX rpofax MeTo0M HCTIAPEHHA U3 rpa(UTOBbLIX
BJIEKTPO/IOB XOPOLINE PE3YILTATHL JaeT Ha [TPAKTH-
Ke ITpeABapUTEILHEIL 00HHT 9J€KTPOAOR B IIpepbl-
BHCTOH JIyTe NOCTOAHHOTO TOKA MJTH JIyTe 1€ peMeH-
HOro Toka cuiioit 10- 15 A s tevuenne 10- 15c¢.

AHaIUTHKAM HA MHOTUX NPeANPHUATHAX, HAPA-
Iy € pelleHHeM PYTHHHBIX 3aa4, IPHUXOJHUTCH 3a-
HHUMAaTbCH pPaspaloTKOH HOBBIX METOJIMK M orlepa-
THBHBIM OIIpe/leJIEeHeM KadecTBeHHOr0 cocTaBa
MaTepPHAIOB, YTO TpedyeT XOpoLIero 3HaHUA BO3-
MOJKHOCTEH METO/10B aHa/IM3a BElEeCTB M, 4acTo,
NPUHATHA HECTAHAAPTHLIX peinenui, CeroaHusa
06BéM uHpOPMALMH, MIYIIHHA CO CIIEKTPAILHOTO
npubopa. yBeJIUHUICA MHOTOKPATHO, PACILIHPHITMCE
BO3MOKHOCTH IMPorpaMMHoro oGecriedeHuA ro obpa-
GOTKE CIIEKTPOB, HO JUIA MONYYICHUA JOCTOBEPHBIX
pPe3yALTATOB HY#HbI KBATU(UIMPOBAHHbIE CIIELIN-
anmceThl. BOT HECKOIBKO TPHUMEPOB 1Mo06HOr0 poja.

CoBpeMeHHBIe KOMITbIOTE PU30BAHHEIE CIIEKTPO-
AHAJMTHYECKHE KOMILIEKCh]I BBIAAIT PE3Y/ILTAT
HETOCPEACTBEHHO IMOC/IE PETHCTPALIMY CIIEKTPAa, I10-
3TOMY 110 INOJYYEHHbIM 3HAYEHHAM MOMKHO Cpasy
JeJIaTh BBIBO/IbI 0 Xo/e aHalu3a. OAHAaKo YacTo Ha
MpaKkTHKe MpUXoIUTes HabmoaaTs, koraaiabopaHT,
[IOJTIYYHMB CIIEKT PRI BCEX Hec/ielyeMblIx 1pod uiau CO
(kax aTo pHHATO [pH paboTe ¢ GoTOIUTACTHHKAMHM),
BAPYTr 06HapyRUBaeT, YTO HapyLUIeHbl VCJIOBUA BbI-
ITOJTHEHWSA aHaIN3a (3aKphiTa BXOAHAHA L1e/Ib, yeTa-
HOBJIEHA Apyras NpoMeIkyTouHas fuadparma, ciBu-
HYTa OCBETHTE/IbHAA CHCTEMA U T./1.), XOTH 9TY HH-
chopmanuio cucTeMa BhIAAIA eMYy YiKe T0C/Ie SKCITO-
HUPOBAHUA [IEPBOTO CIIEKTPA.

Eme oguH cTepeoTH, r}epeulemlmﬁ M3 "2M0XH
doTonnacTHHOK", 3TO IPUMEeHEHHE B KaYeCTBe JIU-
HUH CpaBHEHNA 3HaueHUA PoHa BOIU3H aHAITUTH-
Yecko# IMHHel. [1pu Herno/ib3oBaHu# GOTOAHOIHOM
pEerucTpalnyy CrekTpa 3HavyeHue roHa onpeaend-
€TCA, KaK ITPaBUJI0, PAJIOM C aHAJIM3UPYEeMOI THHH-
eil M BbIYUTaeTCA N3 H3MEePEeHHOM HHTeHCHBHOCTH,
T.€. RaHAJIMTHK Y7Ke MMEeT «IHCThIH» CUTHAJ, TIPOITOp-
[IMOHAJIBHBINA KOHUEHTpaurH anaiuTa. B kagyectse

JIMHUN cpaBHEHUA caeayeT BeIGHPATE JUHUH dJ1€-
MEHTAa-0CHOBBI HJIH CMELHaIbHO BBEIEHHOTO B [TPO-
6y aneMenTa cpaBHeHHA. [1pH cTabHIBHBIX HCTOY -
HHKAX Bo30yHICHHA CIIEKTPOB XOPOILUHE Pe3ysTa-
ThI TTOJIYHAIOT U TTPH MCTTOJIL30BaHHK a6COMIOTHBIX
3HAYEHMUI MHTEHCHUBHOCTH, TAK KaK ITapaMeTpbl
CHCTEMBI peETHeTpalMu ¢ anamusaropom MAIC ot
BpeMeHH MPaKTHYIECKH HE 3aBHCAT.

Taxum obpaaom, pazpaboTuHKaM HOBBIX METOAMK
1 aHAJTUTHKAM-TIPAKTHEKAM, [I€PECEBIINM B JIPYTYIO
«MAITHHY», CJIEAYeT IPUHUMATL BO BHUMaHHeE, 4T0
«yIIpaBJIeHHE» €10 HMEeT CBOM 0CODEHHOCTH Y 0TI -
unda. OHaKo MHOTHE PYKOBOAMTENM CHUTAIOT, 4TO ¢
COBPEMEHHBIMH KOMITbIOTE PU30BAHHBIMM ITpubopa-
MM MOTYT paboTaTb aHAJTUTHKH 6€3 crenuanbHolt
MMOATOTOBKH, 3TO OITNGOYHOE MHEHIE! KOMITBIOTED
pacuIipAaeT BO3MOMKHOCTH I10 yIIpaBJIeHHIo Mprubo-
poMm u no o6paboTke pesylbTaToB aHANKU3a, HO B TO
e BPEMA YBEJIMUMBAIOTCH BEPOATHOCTH MOJYUEHHA
orMGoYHBIX pe3ynsraToB, [loaToMy HEOBXOAHUMO 1O~
TOBHUTH MOJIO/IBIX CIIELIMAJIMCTOB B yUeOHbBIX 3aBejie-
HUAX H 3aHUMATHCA MOBbILITIEHHEM KBAIMPUKAIIMH
COTPYAHUKOB aHATHUTHYECKHX nabopartopuii. Rakx
NOMOKHUTEILHEI TPUMED T10 ITOATOTOBKE AaHAJIUTH-
KOB, MOTY OTMETHTE Kade1py (PHU3HKO-XUMHYECKHX
METOJI0OB aHAJIN3a YPaNbCKOTr0 roCyapCTBEHHOIO
TeXHHW4YeCKOoTo yHuBepcuTeTa - YIIM, rae napany ¢
00y4EeHMEM CTYAEHTOB ITPOBOJAT KYPChI [TOBBLILIEHHA
KBaMM(PUHALHMH AJIA CIELUANHCTOB AaHAIHUTHYEeC-
Kux nabopaTopuii cTpaHbl. [TocHibHbIN BKIAA B 110-
BbIIIEHWE YPOBHA 3HAHWH aHAJIUTHUKOB BHOCHT U
Hatra GMpMa, e3KeroHO OPraHuayd BCTPeUH MOIL30-
BaTesneil ananusatopos MASC B Hosocubupcke,
Tarxe, M3bICKaB BHYTPEHHHUE pe3epPBhl, Mbl yCTAHO-
BHUINA aHanu3aropbl MADC ansa oOy4eHUS CTYACH-
TOB B L1eCTH YHUBepcuTeTax Pocern 1 B Oiecckom
Haupona/lbHOM YHUBEPCHTETE YRPAUHHL,

HoBbie BO3MOKHOCTH MCTOMHHKOB BO30YHIEHUA
CIIEKTPOB becroneaHbl Ha HNpeanpuATHH, eClli He
pa3paboTaHbl K HUM COOTBETCTBYIOLINE PYKOBO/ICTBA
U MeTOAWKH. HanpuMep. ABYXCTPYHHBIH AYTOBOK
ILIa3MOTPOH M UCTOYHHMK y1a3Mel ¢ CBY renepato-
pom - XPOMOTPOH HMeoT YHUKAIbHBIE XapaKkTe-
PHCTHEH, & UCTONRL3YIOTCA TI0KA TOJBKO B HCC/IEID-
BaTeabCckux Jadbopartopusax. [1na 6osee mMpokoro
[IPUMEHEHNUA HOBBIX JJOCTHKEHHIT B 3aBOJICKHMX yC-
JIOBHAX HEOOXO0AMMO ITOBLICHTB HAAEKHOCTE ITPUGo-
POB U TIO/IEPiKATL UX 9P PEKTHUBHBIMY METOIMKA -
MH, KOTOPbIE MOTYT CO3/IaBATH TOIbKO CIHIEL[UATHC-
Thl BbICOKOH KBanuduranun. Bo spemena CCCP
pa3paboTKoil METOAHK 3aHHUMAJHMCHL OTPAC/IEBbIE
HHUH cooTBeTcTBylolero npoguns. B Hactrosinee
BpeMs T€ HHCTHTYTEHI, YTO OCTATUCEH «HA TUIABY,
MaJIo Ha 4TO crioco6HbL. B aToll cuTyauun Ha npej-

145




AHANUTKE ¥ KOHTPONL. 2005. T.9, Ne 2

MPHUATHAX CJIE/IyeT HMETh AaHATUTHKOB-METOUCTOB,
KOTOpBIE OBl XOPOLIO [IOHUMAaA TPOHU3BOACTBEHHBIE
3ajla4yy, COBEPILUEHCTBOBAJIM METOAHMKH aHaauaa,
TECHEE B3aUMOJEHCTBOBAIH ¢ yUeOHBIMH U aKaJIeMH-
YEeCKUMH WHCTHTYTaMH, 6bUTH B Ky pce HOBbIX paspa-
BOTOK M PYKOBOJIWIH TPOU3BOJICTBEHHOM ITPAKTUKOM
CTYIEHTOB. B TECHOM KOHTAKTE CO CHEeLUAINCTAMH

HHCTHTYTOB MO’KHO YCKOPHTB BBO/L B IEHCTBHE HOBBIX
IpHUGOPOB ¢ MaKCUMaIbHOM a)(heKTHBHOCTHIO.

B03MO#KHOCTH 9MUCCHOHHBIX CIIEKTPAIBHEIX
METO/A0B aHA/IN3a He McuepnaHbl. BUHbI nepernex-
THUBbLI UCITIO/Ib30BaAHMA NX HA HOBOM YPOBHE J/IS1 AHAa -
JI38 MONEKYIAPHbIX CIIEKTPOB, CLIHHTHUIAILIMOHHO-
I'C ¥ H30TOITHOTO AHAM30BH T.A.
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ATOMIC-EMISSION SPECTROMETRY POTENTIALITIES DEVELOPMENT AND EXIS TING LIMITATIONS

A.N.Putmakov

The recent progress in production of semi-conductor optical receiver and microelectronics enables
us to expand the capability of emission spectral analysis, which approximates the analysis to the absolute
method of substance make-up. However, there are some subjective limitations that prevent today’s
manufacturers from using atomic-spectral analysis (in full) in mass. In this article there is an opinion of
development-engineer about that problem. He specializes in modernization of spectral equipment in

Russian and neighboring countries plants.
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