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Hacrosiiunit craHaapt pacnpocTpaHsieTcss Ha IIMHO3eM BCEX MApOK U
YCTAHABJIMBAET METOAbI CIIEKTPAJIBLHOIO OMNpeAeeHUsT MAcCOBOM HOJIH
OUOKCUAA KPEMHMUS, OKCHIA Xeje3a, OKCHUIA HAaTPUA U OKCHIA MarHusl.

(Mamenennan pepaxkumsa, Mam. Ne 2, 3).

1. OBHIUME TPEBOBAHUA
1.1. Obuue tpeboBaHUA K MeToaaM aHaiausa — o 'OCT 23201.0.

2. METOJ CITEKTPAJIBHOI'O AHAJIIU3A C UCITOJIb3OBAHHUEM

UCKPOBOI'O 1 IYTOBOI'O UCTOYHHUKOB BO3BY XIEHHUA
C POTOTPAPHUYECKON U ®OTOBJEKTPUYECKOHN
PET'UCTPALINEN CIIEKTPA

MeTon 0CHOBaH Ha UCITAPEHHUH CMECH INTHHO3EMa C YTOJIbHBIM ITOPOLII-
KOM B pa3psilie BbICOKOBOJIbTHON KOHJAEHCUPOBAHHOHU UCKpPBI U B pa3psiae
IYITY NIepeMeHHOro UM MOCTOSSHHOIO TOKA.

2l. AnnapaTtypa, MatTepMudaadbl U peakKTHUBH

2.1.1. 1ns npoBeneHUs aHaIu3a NMPUMEHAIOT

criektporpad c kBapueoit ontukoit Tuna UCII1-30, porosanexkrpuyeckue
yctaHoBKH MPC-4, 6, 8 (onTHyeckue KBAHTOMETPbI) WIH aHAJIOTHYHBIE;

OCJIa0OUTENH IUIATUHOBBIE JAEBATU- U NECATUCTYNEHYATHIE,;

reHepaTtop tuna YI'93-4, UT'-3, UBC-23, UBC-28;

redeparop tuna AI-2;

H3nanne opuunaipHoe [IepeneuaTka Bocnpeliena
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reHepaTop Ayru nocrosstHHoro toxka Ha 20—30 A;

MUKpodoTOoMeETp Hepeructpupyoilmii tuna M@-2;

“ucTuparesab npod tuna 75°-/Ip co crakaHaMu, ¢yrepoBaHHbIMU Tep-
MOKOPYHIOM (CrneKIUMMco oKcuaoM atoMuuusa no TY 036022 1181-097—
85) UM aBTOMATHYECKHE CTYIKM JIIOOOro Tuna, yadii 4 nNeCTUKH KOTOpPbIX
dyTepoBaHbl TEPMOKOPYHAOM WM KapOMUIOM BOJIbdpaMa, a TAKXKE IAPYyroe
obopynoBaHue, ynosiaeTBopsollee TpedbosaHuam 'OCT 23201.0;

CTAHOK I 3aTOYKH YrojbHbIX 3jiekTpoaoB Tvrna KII-35 uau aHano-
TMYHbIC MMPUCITOCOONIEHMUS ;

lIKag CYWIWIBHBIA C TEPMOPETrYJIATOPOM, OOECIeYHBAIOLIIMM TEMITE-
paTypy Harpesa 10 250 °C;

doTortacTMHKU Wis cnekrpaibHoro aHanmu3a tuna [TPC-01 (CII-1),
[TIDPC-03 (CII-2) no TY 6—17—109 yyBcTBUTENBHOCTBIO 3—135 en. no
[OCT 10691.1—I'OCT 10691.4, Tuna MNPC-02 (CII3C) no TY 6—17—
704 yysBcTBUTENBHOCTBIO 3—10 en., TMna «Muxkpo» o TY 8—17—975
YyBCTBUTEJbHOCTBIO 20—90 ex. wiau Jjgoboro TUmna, odecrneyuBalrolye
HOPMAJIbHBIC TIOYEPHEHMSI aHAMUTUYECKUX JAUHUN YU JAWHUK CpaBHEHMS
(MpUHaIeXaluux MpAIMOJUHENHOMY YYaCTKY XapaKTepUCTUKON KpHUBOMR
(hboTOBIMYNABCUN); '

LIaTeuM U3 IUIeKCUrjaca Wi ¢proporuiacta pa3HbiX pa3MepoB sl
[epeMeliMBaHUA npob, cMeced MU YUCTKU CTAaKaHOB HCTUpaTesss M
CTYIOK;

610KChI U3 PTOPOILIacTa WIM IUJIEKCHUTIJIACA;

COCYIBI U3 NMOJUITWIEHA pa3HON BMECTUMOCTH,;

CTYNIKM M3 IUIEKCUTIJIaca;

CTYINKHM U3 TEPMOKOPYHJA;

yriu criekTpaabHo-yuctbie C-2 unn C-3 nuamerpoM 6 MM M ITHHOM
100 MMm;

3JIEKTPOABI YrOJIbHBIE ¢ KAHAJIOM AUaMeTpoM 3 MM U rinybuHon 3—4
MM; TOTOBSIT U3 CIIEKTPaJIbHO-YUCTbIX YTNEA; |

3JIEKTPOAbl YroJibHbie, 3aTO4YeHHbie Ha moaycdepy, ¢ 3aKpyrieHUeM
AMaMeTpoM 5—6 MM: roTOBSIT U3 CNIEKTPAJIBHO-YMUCTHIX yrieil. Bmecro
9JIEKTPOINOB, 3aTOYEHHBLIX Ha noJjaycdepy, AOMNYyCKaeTrcsi NMpu MCKpPOBOM
UCTOYHHUKE BO30OYXIECHUS HCIOJb30BaTh 3JIEKTPOAbI, 3aTOYEHHbIE Ha
IUJIOCKOCTB; TNpPU JYTOBOM HMCTOYHHKE BO3OYXICHUSA — 3aTOYEHHBbIE HAa
yC€YeHHBIA KOHYC ¢ AHaMeTpoM rutolagku 2,5—3,0 MMm;

JIEKTPOJABI YIOJIbHbIE C HACAAKON IS MPOCHINKH IMpoObl Yyepe3 Bepx-

HUI 3J1eKTpOI B UCKpOBOM paspsin. Popma U pasMepsl JIEKTpoaa NMpHUBeE-
LEHbI Ha 4yepT. .
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YTOJIb CITIEKTPAIbHO-YUCTbIN ApobJieHbIH, ¢ pa3MepoM YacTull 0,3—3 MM;
FOTOBSIT U3 CNIEKTPAJIbHO-YUCTBIX YIJiei CIeayoLiMM 00pa3oM: CTEHKH, JHO,
KPBILLKY Y MECTUK CTakaHa uctuparesisi QyrepyloT IuiekcuriacoM. JiBa
YTOJIbHbIX 3jieKTpoaa WinHoM 100 MM 1oMaloT Ha YEThIpe YACTH KaXIbiH
M MTOMELLAIOT MEXIY CTEHKAMHU CcTaKaHa U nectTikoM. CTakaH 3aKpbiBaloT,
BCTABJIAIOT B FHE310 UCTUPATENS U U3MEbYAIOT YIJIM B TeyeHue 15—20 c.
HN3Mesib4eHHBIN YTOJib BBICHINAIOT HAa PUIBTPOBAIBHYIO OyMary uiu Kajb-
Ky U oTOMpAIOT HAa MOBTOPHOE M3MEJbYEHUE YAaCTHULIbl pa3MepaMu bojiee
3 MM. [lpobneHblit Yrojib XpaHAT B 3aKpbITOH MOJUITUIEHOBOH Tape;

CTAHJAPTHBIE 00pa3lbl IMMHO3€MA B KOJUYECTBE HE MEHEE YEThIPEX;
roTOBAT U3 Mpod pasHoOro cocrasa (CM. NMpuUiIoxeHUe 1);

dotopeaktuBbl 1Mo ['OCT 3221 ana o6paboTku POTONMIACTUHOK;

cwinkaresib (KaK OCyUIHTEb);

BETOLLb YUCTYIO WIM TKAHb O€3 Kpaxmana UId OYUCTKH CTaKaHOB
BUOpoucTuparensi, He MeHee 2 KyckoB paaMepom 300 x 300 MM Ha 100
oOpa3loB; 6aTUCT IJIsT YUCTKHU onTHKU — o [OCT 3221;

CITUPT 3TWIOBBIN peKTuhukoBaHHbIA TexHHYyecKUit no I'OCT 18300;
pacxol — 8 cM’ Ha ofHy npooby.

(U3menennan pepakuua, Mam. Ne 1, 2, 3).

22. lpoBeaneHue aHanusa

2.2.1. TotoBsSIT cMeCh NMPoObI IIKMHO3EMA C APOOJIEHBIM CITEKTPAIbHO-
YUCTHIM yryieM. i 3toro Hasecky rnmpobst Maccoit 1 r cMEWUBAIOT € 2 T
YOI M NepeMELINBAIOT LUMNATeNeM M3 TUIEKCUraca Wik ¢Toporuiacra Ha
JIMCTKE KaJIbKU OO NMOJYYEHUS OJHOPOAHOU MACCHI.

B ctakaH MCTHpATENS IMOMEILAIOT MECTUK U MOJIYYEHHYIO CMeCh AKKY-

PATHO 3aChIMAalOT MEXIY CTeHKOM cTakaHa U MEeCTUKOM TakK, YTOObI OHa
He roriajla Ha BEPXHIOIO TUTOCKOCTh MeCTUKA WK MEXIY IHOM CTaKaHa H
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MeCTUKOM. 3aKpbIBAIOT KPbILUKY CTaKaHa U OCTOPOXHO IMOMELLAIOT CTAKAH
B FHE3J0 MCTUpATEJISA, 3aKPEIVISIIOT CTaKaH B rHe3le U BKJIIOYAIOT UCTH-
paTejb Ha 2—3 MUH. BpeMsi U3MeEJIbYEHUS OrpeaesaloT Mo METOIUKE,
U3NoXeHHOoH B npuwioxeHUuH 2. [locae uaMenpyeHUs1 NONYYEHHYIO CMECH
[MoACYIMBalOT B cyulwibHoM wkadgy npu 110 °C B teyeHue 30 MUH U
OXJIAXKJAIOT B 3KCUKATOPE.

Ecau nmocie noAcCylUUBAHUSI B 3TUX YCJOBHSA BJAXHOCTb NMpoOblI 3HA-
yyTesbHa (He MO3BOJSIET JOCTUTHYTH TpeOYyEMON TOUHOCTH aHAIU3a U3-32
BbIOpOCa aHAJIU3UPYEMOro Marepvana, ¢ 3HAYUTEJIbHBIM H3MEHEHHEM
WHTEHCUBHOCTU JIMHUU OCHOBBI MO CpaBHEHUIO C ucnoabiyeMbiMu CO
Win apeida pe3yabTaToB MO BJAWSHUEM BJlaru), CMeCb MIMHO3E€Ma C
M3MeNb4eHHbIM yriieM noacywnsalot rpu 300 °C 1 noMeuiaoT B rnoacrans-
KY, UCKJIIOYAOULYIO MOIMIOIEHHE BAATH.

B xaHanbl yrojieHbIX 3JIEKTPOAOB HAaOUBAIOT MOAroTOBJNEHHbBIE CMECH,
3aTEM, YCTAHOBHMB B METAJUTUYECKHE MOACTABKHM, MOACYIUUBAIOT HUX B
CylIWwibHOM LuKady unu mydene He MeHee 30 MUH nipu Temneparype 300
"C. 3aTeM elle He oxXJIaAMBLIHUECS N0 TEMITEpATYPhl MOMEILEHUS IJIEKTPO-
Ibl MOMEILAIOT BO BAArOM30JUPYIOLLYIO MOACTABKY. KOHIIbI 3/IEKTPOIOB C
KaHaJIaMU, 3aMOJHEHHBIMU AaHAJIUTUYECKOI CMECBhIO, 000PAYHUBAIOT NTOJIH -
3TUJICHOM, NPEABAPUTEIbHO MPOTEPTHIM CITUPTOM, U BCTABISAIOT B CKBO3-
Hbl€ OTBEpPCTUS I10JICTABKM, JAMAMETPbI KOTOPBIX COOTBETCTBYIOT
aUaMeTpaM a1eKTpoloB (6 MM). CBepxy 371eKTpolbl 3aKpbIBAIOT PyTasipa-
MU, IUAMETPbI KOTOPBLIX HE3HAYUTEJAbHO MPEBOCXOAAT AUAMETP IJIEKTPO-
nos (8—10 wMM). BHewmHue pasmepbl TMOOCTaBKM MoOryt ObITh
[IPOU3BOJIBHBIMU, IUAMETP OTBEPCTHUS U PYTIASAPOB ONpenessieTcss JNaMeT-
pPOM 3JeKTpoaoB. BHELUHUI BUI MOACTABKU NMpUBEAEH Ha YepT. 2. KoHLbI
MCITOJIb3YEMOTro 111 000payuBaHHUsI 3JEKTPOLOB MOJUITWICHA 3aIIpaBiisi-
10T B ¢yrasipsl. [ToacTaBKky onyckaloT B BaHHY, 3alloJJHEHHYIO pacIUiaB-
JIEHHBIM napacdpuHoM. CBepxy MOJACTABKYy TakXe 3aJlMBalOT NapaduHOM,
FEpMETU3INPYA HUXHIOIO YaCTbh 3aKPIBAIOILNX IJEKTPOIAbI PYTAAPOB.

JLJ1s1 yIIpOLLEHUSI U YCKOPEHHSA OYMCTKH HCIOJIb30BAHHBIX MOJICTABOK
OT napaguHa B KayeCcTBe BaHHbI MOXET ObITh UCNOJB30BAH JIMCT OyMaru
C OTOTHYTBIMU BBEpPX KpasiMU, C KOTOPOI'c 3aCThIBLIMIA rapadUH BIIOC/EN-
CTBUH JIETKO yAaJsIeTCS].

PacriiasieHue napadpuHa M 3aJMBKY [MOACTAaBOK NMPOU3BOAUTH, MC-

[MOJIb3yA BBITAXHYIO BCHTHUIALIHUIO.

Memoume arperatbl HEOOX0AUMO TILATENBHO OYHLLATD MOCJIE U3MEb-
YeHUA KaxXIon MpoObl XECTKOM KUCTOUYKOMN, LUMATENEM U3 IUIEKCUIiaca
WK dTOoporiacTa M NPOTHPATh YUCTO BETOLUBIO.
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(A3meneHHan penakums, H3m. Ne 3)

2.2.2. TOTOBAT CMECHU HE MEHEE YEeThIpPEX pa3HbIX CTAHAAPTHHIX 00pa3-
LIOB FIMHO3eMa ¢ ApoOJIEHBIM CMEKTPAJIbHO-YUCTBIM yrjeM. s atoro
HAaBECKU CTAHAAPTHBIX 00pa3L 0B MAcCOM MO | r CMELUMBAIOT KaXAbIN C 2
I YOI U IIepeMELIMBAIOT LINaTeNeM U3 MUIeKCcUuriaca uiM GToporuiacta Ha
JIACTKAX KUIbKM 10 MOJy4eHUsA OQHOPOAHOI Macchl. M3aMenbyeHHe CTaH-
NapTHBIX 00pa3lioB NMPOU3BOAAT, KaK yKa3aHo B IT. 2.2.1.

[lepen u3aMenbyeHHEM CTAHAAPTHBIX OOpa3LIOB MENIOLHE arperaTbl
HEOOXOAUMO JOTIOHUTENBHO ITPOMBITb YTOJbHBIM MMOPOLLUKOM (ITPOU3BEC-
TH U3MEJIbYCHUE TOJIBKO ApOOJIEHOro yrjif) U U3MeapyaTb CTaHAAPTHBIE
obpa3Libl B MopsifKe BO3pacTaHUs B HUX MAaccoBOM a0 npuMeceit. [locie
H3MEJIBYEHHUS CTaHHAPTHLIX oOpa3luoB ¢ HAMOOABIUUMHU coUdEpXaHUIMH
pUMeceil MeJIIollue arperatbl BHOBb HEOOXOAMMO TLHATENBHO OYUCTHUTH
U IIPOMBITH YIOJIbHBIM IMOPOLLKOM.

2.2.3. B kaHanbl yrojibHbIX 3JIEKTPOAOB HAOMBAIOT MOATOTOBJIEHHBIC
CMECH WIM MOACHINAIOT CMECH B KaHaJ yepe3 Kaxabie 3—4 ¢ B TeYEHUE
3KCNO3ULIUH, BBIKJIIOYAA FEHEepaTop nepen Kaxaon MOACHINKOH.

INeKTpoabl C aHAMU3UPYEeMbIM MATEPHAIOM YCTAHABIMUBAIOT B HUXHEM
3JIEKTPOAOAEpXATE e LWTATUBA ClIeKTporpadga.

[Ipu aHanM3€e rIKHO3EMA, MOJYYEHHOIO0 BHIKPYYMBAHUEM aJIOMUHAT-
HBIX PACTBOPOB, JOMYCKAeTCS BBOAUTH B UCKPOBOW pa3psil MpoObl Mpo-
CBINIKOMA 4Yepe3 InoJiblidi BepxHMi 3mekrpoa. B 3ToM cinyyae 1npody u
CTaHJaApTHbIE 00pa3ubl IMUHO3EMa BBOASIT B paspsll 0e3 CMEUIUBAHUS C
yIJIEM.

AHAa/IU3 BBITIOJHAIOT B ABYX UCTOYHUKAEX BO30YXIECHUA: KOHACHCHPO-
BaHHOM BBICOKOBOJIBTHOW MCKpPE M ayre NnepeMeHHOro WM MoCcTOSsHHOro
TOKA, [IPU BBIMTOJJHEHUMU aHAJIM3a IJIMHO3€Ma B IYIT'OBOM MCTOYHHMKE BO3-
OyXIACHHUSA CIIEKTPOB AHAJIM3 B MCKPE MOXHO He BBITIONHATD. [Ipn ucmos-
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30BAaHHUU IS AaHAJIM3a UCKPOBOTO UCTOYHUKA HEOOXOAUMO MapaineibHO
BBIMONHATL OlpeieNlcHUe OUOKCUIA KpeMHUS B Ayre, UCNOAB3IYA TY XKe
HaBeCKYy IJIMHO3€Ma, YTO W MNPU aHAJIU3€ B HUCKpE WIS HCKIIOUEHUA
BO3MOXHOCTH IMOJYYEHUS CUCTEMATUYECKOM MOrpelllIHOCTHU INPH MOsBJIE-
HUHU B NMpode 1aMora.

OcBelleHre LIeaH crieKkTporpada TpexKOHIEHCOPHOE.

[Ipy nonayyeHUM CIEKTpOB B MCKpe YCTAHABJIMBAIOT HA CpeIHEM
KOHIEHCOPE OCBETUTEJBbHOH CUCTEMBI LieJH Kpyrayio auadpparmy. Lu-
puHa weau crnekrporpada 0,030—0,040 mMm. BepxHUHd yronbHbIR
3JIEKTpOA 3aTo4yeH Ha nojaycdepy (Honyckaercs 3aTodyka 3JIeKTpola Ha
IuiockocTb). PaccrossHue Mmexny anekrpodamMu 2,5—3,0 mMm. CxemMa uc-
KpPOBOI'0O pa3psifa J0JXKHa ObITh yiipaBisieMas (3—4 pa3psiaa B MOJIYIIEPUOLL
Toka). Cwna Toka 2,8—3,0 A, paccTosiHue MeXIy TMCKAaMHU BCIIOMOTraTeb-
Horo pa3spsaHuka 3,0 mMm. EMxocth koHaeHcaTtopoB 0,01 Mx®, caMOMH-
nykuus 0,15 MI'.

IIpu ¢pororpacdupoBaHUU CIIEKTPOB IKCHO3ULIUS 3aBUCUT OT YYBCTBH -
TeJbHOCTHU ¢oToIiacTHHOK, Ho He MeHee 20 c. [IpeasapurensHoe oObic-
KpUBaHUue 3—S5 c.

IIpy noayyeHuu CNeKTpoOB B AYyre Ha cpelHeM KOHIeHcope yCTaHap-
JIMBAIOT MPSIMOYTOJIBHYIO AHadparMy BbICOTON 3,2 U S MM WIM KPYINylo,
B 3aBUCMMOCTHU OT YYBCTBUTEJbHOCTH ¢poToruiactTuHoK. IIIupuHa enu
cniekrporpadga 0,010—0,020 mM.

BepxHUil yroabHbI 3JEKTpOA 3aTodyeH Ha nonycdepy (Hornyckaercs
MCNOJIL30BaTh JJIEKTPO/, 3aTOYEHHbIN Ha yceYeHHbIM KOHYC). PaccTosiHue
MeXay aaektponamMu 1,5—3,0 MM, cHa TOKA B 3aBUCHUMOCTH OT NMpUME-
HaeMoro obopynoBaHusi, 6—14 A. Bpemss obxura 2—5 c, BO3MOXHA
cbeMKa 0e3 obxura. Ilpn dororpadupoBaHUHU CNEKTPOB 3KCITO3ULIUA
3aBUCUT OT YYBCTBHUTEJIBHOCTH (OTOIUIACTUHOK, HO He MeHee 15 c.
Jlonyckaercss B TeYeHHE AHAIUTHYECKON IKCIMO3ULIMH U3MEHSATh CHIY

TOKa B YKa3aHHBIX Npeaesiax B OnpeacjeHHbIE MPOMeXYTKHU BpeMEHH LIS
[TIOBBILIEHHUA TOYHOCTH WM CHHUXEHMS NpeacsoB oOHApYKEeHUS KOMIIO-
HEHTOB.

[Ipy BBINMONHEHWM aHaIM3a B NIOOOM HCTOYHHUKE BO3OYXIEHHS
CIIEKTPBl CTaHAAPTHBIX 06pa3uoB U npob ABaxabl dororpacdupyloT Ha
OBYX pa3HbIX doToriacTuHkax. [Ins aHaau3a HUCHOJNb3YIOT M0 OAHOM
HaBeCcKe CTaHAAPTHBIX 06pa3uoB U npobd, Ha Kaxaon doronaacTUHke

doTorpadupyloT ABAXIABI CITIEKTPbl CTAHIAPTHBIX 00pa3lloB U AHAJTU3U-
pyeMbIX Npobd.
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Ilocne ¢pororpadpupoBaHUA KaXIOro CleKTpa 3JEKTPOAOAEPXKAaTeNAHU U
H30JIATOPBI LUTATUBA [MTPOTHPAIOT BATKAMHU, CMOUYEHHBIMHU CITUPTOM.

O6paboTky doronnactuHok BoInmonHAOT no ['OCT 3221.

[logroroBka npo6 Wi MeToa0B aHAINU3a C POTOIIEKTPUIECKOHN peru-
CTpalMeil CEKTpa U YCIOBHUSI BO3OYXIEHUSA CINEKTPOB MIACHTHYHBI IT1pU-
MEHSEMbIM ISl doTorpaduyeckux METONOB aHAINA3A.

(U3menennan penpaxkuua, Uam. Ne 1, 2).

2.2.3a. Iloaroroska mpob s MeTOAOB aHATU3a C POTOIIEKTPHYEC-
KON perucTpaluen CrekTpa U YCI0BUS BO3DYXIEHUSA CIIEKTPOB UOEHTHY -
HBI NMTpUMEHSIEMbIM U1 (poTOrpadpUyecKuX METOLOB aHATU3A.

[lepen HayanoM paGoTbl HEOOXOAUM MporpeB HaXOASLIETOCA B KOHIM -
LIMOHUPOBAHHOM TOMEUIEHUM KBAHTOMETpa He MeHEe 4 4 MpHU CTAOMIIN-
3allMH [MapaMeTPOB SMEKTPUYECKUX CXEeM, 3aBUCALLIUX OT TEMIIEPATYPHOTO
peXuMa.

I BbIMOJHEHUST aHAJIHM3A HEOOXOAMMO ITPOBEPUTb CTAOMUIIBHOCTH
pabdoThl PETUCTPUPYIOLLIEH CXEMBI [TO KOHTPOJIBHBIM JIEKTPUYECKUM CHUT-
HasaM. IlpoBepKy noJoxXeHHUs aHATUTHUYECKUX JUHUHA OTHOCHUTEJBHO
BbIXOOHBIX LIEIEH cjaeayeT [POBOAATH B COOTBETCTBUM C TpeOOBAHHUAMH
MHCTPYKUMH IO IKCIUIyaTalMK POTOIIEKTPUUECKON YCTAHOBKM.

AHaK3 BBIMTOJHAKOT MPY OTHOCUTEJIBHOM CITOCOOE perucTpalvy aHa-
nuTudecKkux curdanosn. IlIupuHa BxoaHoi weau noauxpomMaropa 0,020—
0,030 MM, skcrnozuumuss 15—30 ¢, aHATUTHUYECKHUE JIMHUU U JAUHUH
CpaBHEHHS NpUBedeHb! B Ta0J. 1.

1upuHy BoixonHbix mienei (0,040—0,075 mM) nonbyparoT B 3aBUCH -
MOCTU OT UHTEHCUBHOCTH aHAJIUTUUYECKOH JIMHUU U CILIOIUHOro (poHa Ha
JAHHOM Y4YacTKeE CIeKTpa.

[Ipy HeoOXoauMOCTH onpeneseHUs1 OJHOBPEMEHHO C YKa3aHHBbIMHU
OKCHUJIaMH pPYTrUX NpHUMeceil U HEBO3MOXHOCTHU BbIDOpa ONHOM, OITHU-
MAJIBHOW IS1 BCEX NMpUMeEcer JUHUU CpaBHEHUSA, TOMYCKAeTCHd UCITONb30-
BaTh COCTABHOW CHUIHaJl CpaBHEHMA.

B 3TOM ciayyae crieUMajJbHO YCTAHOBJIEHHBIMM JONOJHUTEJIbHBIMA
3epKalaMU Ha GOTOYMHOXMUTENb IMHUHU CpAaBHEHUS HATIPABJISIOT JO3UPO-
BaHHbI/ CBETOBOM IMOTOK OT ¢OHA WM APYroi JIMHUM OCHOBBI, MOJIyYas

CUrHax CpaBHEHUA, MAKCHUMAJIBHO COOTBETCTBYIOILUMH HUCHOJIb3YEMbIM
AHAUTUTUYECKHM JIUHUAM.

[Ipn onpeneneHUU B AYrOBOM HMCTOYHHUKE BO3OYXIEHHUS CHEKTPOB
TOJbKO MAaCCOBOH IOJIM OMOKCHUAA KPEMHUA IS KOHTPOJII UCKPOBOIO

METOJIa HOITYCKAECTCS MCIIONB30BaTh abCOJIIOTHBIM CIocod perucrpauu
aHAUTUTUYECKHUX CUTHANOB.
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[Tpy BBINMOJHEHUH aHa/JIW3a B yIe MEPEMEHHOro WiH MOCTOSSHHOTO
TOKAa [UIA TOBBIIIEHUST TOYHOCTU aHaau3a AONycKaercsi MCIIOJb30BaThb
BpallleHHe 3JIEKTpoAoJAepXaTeasi ¢ aHATU3UPYEMBIM MaTepUAIOM, PEKO-
MeHIyeMbI HHTepBan yacToThl BpauleHuss 1400—1800 mun-!.

Kak u npu ¢ororpadpuyeckoM crocode peructpauuy Ui aHalu3a
UCIIOAb3YIOT  OAHY  HAaBECKy, CIOWHHYHOE  OIllpelaesieHue — 10
FOCT 23201.0.

CbeMKy CTAaHOApPTHBIX 00pa3loB U MpoO BLINMOJHAIOT cepUssMU. B
Hayaje CheMKH MOoJIYYaloT ABE CEPUH CIIEKTPOB Npod (1o oAHOMY CIIEKTPY
B KQXXIOW CEpUH), 3aTeM IBE CEPUM CIIEKTPOB CTaHAAPTHBIX 06pa3LoB (Mo
OQHOMY CITIEKTPY B KaXKA0il cepUH), 3aKaHYUBAIOT CbEMKY ABYMSI CEpUSIMU
CIIEKTPOB TeX Xe Nnpod, 4To U B NEPBBLIX ABYX CEPUSAX (ITC OMHOMY CMEKTPY
B KAXIOMN CEpUH).

(Bsenen ponoanuteanHo, Mam. Ne 2).

2.2.4. PoTONIACTHHKY NOMELIAIOT HA MUKPO(POTOMETP ¥ H3MEPSIOT
noyepHeHUs (S) aHANUTUYECKMX JMHUK B €eAMHHUAX JIorapudPMUYECKOM

lkKajabl MUKpodoTtoMmeTpa. JUIMHBI BOJH aHAUTUTHYECKUX JHUHUM IS pas-

HbIX JMAna3oHOB MACCOBBIX JOJIEH OKCHUIOB 3JIEMEHTOB TPUBEIECHbI B
Tada. 1.

Tadbnanuua 1

JInuHa BOJHBI aHATUTHYECKON JIMHHUH, HM MaccoBasi 101 OKCHIOB
OTpeAcnsieMbIX 3/IEMEHTOB B
OrpeleIAEMOro 31eMEHTa 3/IEMEHTa CPaBHEHHS! rMHO3EME, %

Fe 302,06 Al 305,99 Cg. 0,001 no 0,10

Fe 302,06 Al 293,60 » 0,001 » 0,10

Fe 259,94 Al 266,92 » 0,005 » 0,10
Al 256,79 » 0,005 » 0,10
Al 237 .84 » 0,005 » 0,10
Al 226,35 » 0,005 » 0,10

Si 288,16 Al 305,99 » 0,003 » 0,20

Si 215,61 Al 266,92 » 0,003 » 0,20
Al 256,79 » 0,003 » 0,20
Al 226,35 » 0,003 » 0,20
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[Ipodonxcenue maba. 1

L e S — — T_

JUITMHA BOJIHBI AaHAJIMTHUYECKON NHHHUH, HM MaccoBast Z0/I1 OKCHIOB
- . - - OMNpeesieMbIX 3IEMEHTOB B
onpeaeasieMoro JIeMeHTa 3/IEMECHTA CPaBHEHMSA rMHO3eME, 7o
-~ T | i
Si 250,69 Al 237 84 Cs. 0,10
Al 226,35 » 0,10
Na 330,23 Al 305,99 » 001 nmol,0
Al 256,79 » 0,001 » 1,0
Al 226,35 » 0,001 » 1,0
Mg 277,67 Al 266,92 » 0,10 » 0,40
Mg 277,98 Al 237,84 » » »  »
Mg 285,21 Al 305,99 »  »  » »

[loyepHEeHUSI aHATUTUYECKUX IMHUM NOJDKHBI HAXONUTBHCSA B 00JIACTH
[PAMOJMHEHHOIO y4acTKa XapakKTepuCTUYECKON KpUBOU NAHHOK POTO3-
MYJbCHU M JUIMHBI BOJIHBI. Ilpu onpeneneHnH MHHUMAJIbHBIX COAEPXa-
HUH, Korjga Mansl [IOYEpPHEHMS WIM Maja pasHULUA Mexay
MHTCHCHBHOCTSAMHU JIMHUM U HOHA, NEPEXOHAT OT NOYEPHEHUM K UHTEH-
CUBHOCTAM C TIOMOILUBIO XapAKTEPUCTUYECKON KPUBON. XapaKTepHUCTH-
YECKYID KPMBYIO CTPOST C [OMOILbIO IIJIATUHOBOIO OCHa0OUTENSA B
KoopauHarax S—IgD, rae § — nouepHeHue, a D — npornycKkaeMocTb CTy-
[IEHbKU ocnabuTensa (CM. cripaBo4yHoOE MpUJIOXeHUue 3).

Ecau noyepHeHUs aHAIMTUYECKUX NHHHUM HaAXoAATCS BHE MPSIMOJIH-
HeilHON 00JacTM XAapaKTepUMCTUYECKOH KPUBOM, TO HEOOXOAUMO H3ME-
HUTH 3KCMO3UUUID MNpU  ortorpa@upoBaHUMU  CHEKTPOB  JHOO
UCI0JIb30BaTh POTOILIACTUHKHU APYroM YyBCTBUTEJIBHOCTH.

[1o pe3yabrataM poTOMETPUPOBAHHUS PACCUMTHIBAIOT PA3HOCTD MOYEP-
HEHUH (AS) TMHUU onpenensemMoro aneMeHTa (Sy,) U JIMHAY CPaBHEHUA

(Sa)). Hanee ycpeaHsIOT NoJy4YeHHbIE Pe3yJbTaThl MO ABYM CMNEKTPaM H
HaXOIAT CPENHIOI Pa3sHOCTh MOYEepHEHHUH (AS,,) no popmyne

AS +AS,

A Sep ="

MaccoBble OOJHM OKCHIOB 3JIEMEHTOB B IVIHHO3eME B IIpOLIEHTAX
OIPEAENAIOT 110 IrPalyHPOBOYHBIM rpapHuKaM.
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(A3menennan penaxkuma, M3m. Ne 2, 3).

2.2.5. I'panyrpoBoyHbie rpaduKHU CTPOAT MO BCEM CTAHAAPTHBIM 00-
pa3laM, HO He MeHee 4YeM [0 YeThipeM pa3HbiM TOYKaM MU KaXAOro U3
orpeneisieMbiX OKCUIOB, Pa3AeIbHO MO CNeKTpaM, MoJy4YeHHbIM C UCKPO-
BbIM U AYTOBbIM BO30YyXOeHHEM, B KoopArHaTax AS.,—IgC,

I | PP |
lg - - lg C wn lg 2222
N Iy

~-1g C

rne C — MaccoBasg 1018 ofpele/sieMOro OKCuaa 3JieMEHTa B
cTaHaapTHoM ob6pasue, %;
Iop = Ii+¢ — Iy — MHTEHCUBHOCTbL JUHHUM OIPENCIAEMOro 3JEMEHTA C
yyeToM Osu3nexaiuero ¢gpoHa,
/o1 — MHTEHCHUBHOCTH JUHHH ATIOMUHUS (CpaBHEHHUSA);
Iy — MHTEHCUBHOCTb oHA BOAM3N AaHANHTUYECKOMN JIMHHUM;
I;+¢ — CyMMapHasi MHTEHCHBHOCTb AHAJIMTHYECKON JIMHHU U
HaKJIadbiBajolleroca Ha 3Ty JUHUIO (poHa.

[Io cooTBeTCTBYIOLIMM rpaayMpoOBOYHBIM IrpadHKaM HaAXONAT MACCO-
BbI€ NOJIH OMpenesieMbIX OKCUAOB 3JIEMEHTOB B INIMHO3EeME NMPU UCKPOBOM
U JYTOBOM BO30YXIEHHUM CMEKTPOB B [MPOLICHTAX.

IIpy ucnosb3oBaHUM GOTORNEKTPUYECKHUX YCTAHOBOK IpaayMpOBOY-
Hble Tpaduku cTposT B KoopauHatax n — C, n —IgC’, IgR — 1gC"’,

e n — HanpsKeHUe Ha MHTErpupylolieM KOHIEHCATOpPE B COOTBETCT-
BYIOILIEM AHAJIMTUYECKOM KaHajie, IpOoNnopLUHOHaILHOE alco-

JIOTHOH! UJIU OTHOCHUTEIBHOU UHTEHCHUBHOCTHU dHANUTUHYECKOH
JIMHUMU;

C' — MaccoBas 1oJs ornpeaensieMoi mpuMecH B CTaHAApTHOM 00pas-
ue, %.
(U3menennan penaxums, M3m. Ne 1).
23.06paborKa pe3yabTal1oB
2.3.1. MaccoByio 1010 IHOKCHIA KpeMHHA, OKCHAA XeJie3a, OKCHIA
HaTpUSA U OKCHJa MarHus B rivHo3eMe (X) B MpoLeHTax onpeaensior rno
dopMmyie

- X+ 4
X = >

roe X\ — eQWHHUYHBIN pe3ysibTaT onpelcjeHUsl YKa3aHHbIX OKCUIOB, MO-
JIYYEHHBI TMPU HCKPOBOM WIM AYrOBOM BO30YXICHUU ABYX
CIIEKTPOB HAaBECKU HAa OOHON (POTOIUIACTHUHKE;
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X3 — €AMHUYHBIN pe3yJIbTAaT ONpeAcSeHUs YKa3aHHbIX OKCUIOB, IMO-
Ay4eHHbI MpH HUCKPOBOM WIH AYroBOM BO30YyXIEHHUH IBYX
CIIEKTPOB HAaBeCKH Ha Apyrol ¢oTornacTHHKe.

[Ipy Hcrnonbp30BaHUHM METOHOB aHAIN3A C POTOIIEKTPUUYECKON pPEru-

CTpalMEH CIEKTPOB MAacCCOBYIO HOJIO [TpUMeECced BBIYUCIAIOT IO TOH Xe€

dpopmyre,

rae Xy — eOMHUYHbIA pe3yIbTaT OMNnpeaeeHU YKa3aHHbIX OKCUIOB, I10-
JIYYEHHBIA MPU HMCKPOBOM WJIM AYTOBOM BO3OYXIEHUHU OABYX
CMIEKTPOB HABECKHU B MEPBbIX NBYX CEPUSAX,

X, — eIUHMYHBbIA pe3yabTaT onpeaesieHUs1 YKa3aHHbIX OKCHIOB, IO-

JYYEHHBbIM NMPHU HUCKPOBOM WIM AYTOBOM BO3OYXICHHHU IBYX
CIIEKTPOB HABECKH BO BTOPHIX JBYX CEpHUSX.
2.3.2. PazHocCTb ABYX €AMHUYHBIX pe3yJbTATOB aHAJAM3a OOJHOM Ha-

BECKH, MOJYYEHHBIX C UCITOJb30BAHMEM ONHOro UCTOYHHUKA BO3OyxXiIe-
HUS CIEKTPOB Ha pa3HbIX IUIACTUHKAX INMpU doTtorpadpuyueckoil wiu B
pa3HbIX cepUsIX NMpHU POTOINIEKTPUUECKOI perucTpaliu CreKTpoB B Te-
YyeHHe OAHOUN CMEHBI HE JOJIXKHA TMpeBbILLIATh 3HAYeHUN d,, MpUBEAECHHbBIX
B TabJ. 2.

Pa3HocTh ABYX €OWHUYHBIX Ppe3yJIbTATOB aHAJIHU3a, ITOJYYEHHBIX B
pa3HbI¢ CMEHBI, HE JOJ/DKHA MIpeBbilliaThb 3HAYeHUH [, NpUBEIEHHBIX B
Tabs. 2.

Pa3sHoCTb EIMHUYHOIO pe3y/bTaTa onpeacjeH1si MACCOBOM HOJIH MpHU-
MECH B CTAHAAPTHOM oOpa3lie, UCNOJIb3YeMbIX IS KOHTPOJISI TOUYHOCTH
aHaJIM3a, CIIEKTPhbl KOTOPOro Kaxabld pa3 ¢otorpadHpyloT CO ClIeKTpaMH
aHAJIU3UPYEMBIX TMpoO, M aTTeCTOBAHHOIO 3HA4YeHUS] MAaccOBOH MOJH
npuMecu Cyr (Ad =X — C,,|) He mosxHa npeBbIlIaTh 3HAYEHUH d,
NpUBEACHHBIX B Taba. 2.

11 KOHTPOJIS TOYHOCTH Pe3y/JbTaTOB aHAJIM3a UCIOJIb3YIOT HE MEHEE
ABYX TOCYOApPCTBEHHBIX CTAaHJAPTHBIX O0Opa3lLOB WIH OTpPaCjEBbIX CTaH-
JapTHBIX 00pa3loB, aTTECTOBAHHbIC 3HAYEHUS MACCOBBIX JOJIEH KOMIIO-
HEHTOB KOTOPbIX OJIM3KU K BEPXHUM M HUXHUM IpaHULIAM HUAra30Ha
MAacCOBOI1 JOJH ONpeaessieMbIX KOMIIOHEHTOB. '

HonyckaeTcss UCIOJIb30BATh CTAHAAPTHbLIE 00pa3Lbl MPEeANPUATHUS IJIS
KOHTPOJISI TOYHHOCTHU PE3YJIbTATOB aHAJIM3a, IPUTOTOBJIEHHBIE B COOTBET-
CTBUM C MPUIOXEHHUEM 1, TOJBKO IMpPU OTCYTCTBMMU B ['ocpeecTpe cTaH-
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NapTHBIX 0Opa3iioB 6ojiee BLICOKUX KaTeropui mis onpenesieHHbIX MpU-

Mecell U 1ManasoHoOB MAaCCOBBIX NOJIEH.
Tabanuua 2

AGconioTHBIE Aonyc-
ABCOMOTHbIE AOTTYC- KaeMbl€ PACXOXKACHUA
KaeMbie PacXOXRAECHUS ABYX EAUHUYHBIX
ABYX CAMHUYHBIX pc-ﬁ pe3yNbTaToB ofpe-
3y/IbTaTOB OfpEAcTICHH i "
Ipumecs Maccosast ﬂ%”” MacCOBOit 10U TIPHMeECH nenc::umr::;cg:) %.:IOJIH
MPAMECH, d), 7%, XapaKTepH3ylo- XapaKTepPU3YIOLLHE
LLIME noKa3aTeib [okaj’aTeSib BOCIIPOU3-
CXOMMOCTH O, OIMMOCTH (; )
HUckpa Hyra Mckpa Idyra
‘ f
Ot 0,003 no 0,010 0,002 0,002 0,003 0,003
Si0 Cs. 0,010 » 0,030 0,006 0,008 0,008 0,010
* |» 0,030»0,100 | 0,008 0,010 0,010 0,020
» 0,100 » 0,20 0,03 0,04 0,04 0,05
Or 0,003 no 0,010 0,002 0,002 0,002 0,003
Fe;O3 |Cs. 0,010 » 0,030 0,006 0,008 0,008 0,010
» 0,030 » 0,100 0,008 0,010 0,010 0,020
- T
Ot 0,01 oo 0,05 — 0,01 — 0,02
Cs. 0,05 » 0,15 — 0,02 — 0,03
NayO » 0,15» 0,40 0,03 0,04 0,04 0,05
» 0,40 » 0,60 0,05 0,06 0,08 0,10
» 0,60 » 1,00 0,07 0,09 0,09 0,10
MgO » 0,10 » 0,40 — 0,08 — 0,10

Eciu BeanyuHa Ad npu KOHTpoJEe TOYHOCTU Oonblle NONMYyCTUMBIX

3HAYCHU, pe3yabTaThl aHAIKM3a NPOO He BbIAAIOT, aHAINU3 CJIEAYET MOBTO-
DHUTb YCTAHOBHB MPUYUHBI OTKJIOHEHHSI.

[Ipn pacxoxaeHUU eIUHUYHBIX pe3yJbTaToB aHanu3a X; u X, Oosee
YeM Ha 3HayYeHUe dj, aHaJIU3 HABECKU CledyeT MOBTOPUTh, YCTAHOBUB

HeoOXxonuMoe 4YUCIO0 NapauteJbHbIX onpeneaeHuii (n) (c yyeroMm IOByX
BBITNTOJIHEHHBIX onpenejeHuit) no dopmyJe
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(donum: )2
2
"= (dy )?

IAe donrn — PACXOXIEHUA CAWHUYHBIX pe3ylbTaTOB OMNpedesieHUH, Mo-
NIYYEHHbIX NPU BBIMTONHEHUN aHAMU3A (dynyry = X — X))
d, — YCTAaHOBJIEHHbIC CTAHAAPTOM 3HAa4Ye€HHUs BEJIUYMHH NOINYCKa-
eMbIX pacxoxXiaeHui (ro radi. 2).
3a OKOHYATENbHBIA PE3YJIbTAT MPUHUMAIOT CpeaHee apuPMETUYECKOE
U3 1 eIUHHUYHBIX ONpeacNAeHHH NPH JOBEPUTEIIBHOM HHTEPBAIEC, COOTBETCT-
BYIOILIEM JTOBEPHUTEIbHOMY UHTEPBAY CpeAHEro apudmMeTHiecKoro, KOTopoe
6bUI0 OBl MOJIY4EHO MpHU coOTBETCTBHU |X; — X;| HopMaTuBaMm Tabi. 2.
[Ipu BBINONHEHHUU MApANNENBHBIX OMNMpeAcieHHit MACCOBOK MOJU AU-

OKCHIA KPEMHMS B AYTOBOM U UCKPOBOM MCTOYHHKAX, €CJIY PACXOXIECHUS
MEXAY cpenﬂumn pe3y/ibTaTaMM aHAIM3a JUOKCHAA KPEMHHs B Ayre U

uckpe | X Xuckp — Xayr | HE3ABUCUMO OT n LIS XHCKD % Xny,. HE TpPEBBbILIAIOT
3HAYEHUS

I —Xucxp o _er I < 0:5 (dZ MCKP + d2 nyr):

34 OKOHYaTeJbHBIN pe3y/IbTaT aHAIU3a MPUHUMAIOT cpeaHee aprgMe-
TU4Yeckoe X M3 pe3yJIbTaToB ONpeaAcJeHUsI MAaCCOBOM JOJIM 3TOi MpUMECH,
MOJY4EHHBIX B AYre U UCKpe

_ Aucxp ¥ Agyr

2

<)

Ecau ykaszaHHoe YCOBHE HE BBIMOHAETCA, 3a OKOHYAaTeJbHbIH pe-
3yJILTAT [IPUHUMAIOT X;m., HE yYUTbIBas X,,,CKP

2.3.1, 2.3.2. (M3Menennan penakumusa, Mam. Ne 2).

J. METO/J CIIEKTPAJIBHOI'O AHAJIM3A C IPUMEHEHHUEM
BY®EPHON CMECH

Meton OCHOBAH HAa HUCMAPEeHWH CMECU TIMHO3eMa ¢ O6ydepoMm B
BBICOKOBOJIBTHOK KOHAEHCHUPOBAHHOM UCKpE. CreKTpb! pErMCTPUPYIOT Ha
criekTporpade cpeaHeil JUCIIEPCUN ¢ KBAPLIEBOM ONTUKOIA.

3.1. Annaparypa, MaTepHaab MU peaxTHBE

3.1.1. [Ins nposeaeHus aHanNU3a NMPUMEHSIOT annaparypy, MaTepHUaibl
M peaKkTUBbI, yKa3aHHbIE B M. 2.1 ¥ OOIOJHMUTENBHO ClEAYIOLINE:
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KobOanbTa OKMCh 0c0b60i yuctothl no TY 6—09—1518;
JTUTHHA CEpHOKUCABIN ocoboit uucToThl Mo TY 6—09—3463;

O6ydepHYIO CMECh; FOTOBAT U3 APOOJEHOro CNeKTPaibHO-YUCTOrO yIJis,
OKHCH KOoDanbTa U CEpHOKHUCIIOTO JIMTUSA B COOTHOWeHUHU 20 : 3 : 1,5.

CMech nepeMeInBaoT Ha QUAbTPOBANILHON DyMare WiH KaabKe, 3aTeM
MOMELIAIOT MEXIY CTeHKAMH cTakaHa ucTtvupartenass U nectukoM. CrakaH
3aKpbIBAIOT, BCTABJASAIOT B 'HE3/I0 UCTUpATESE U UBMEJIBYAIOT B TeYeHUe 2
MUH. [locne uaMenbyeHUst cMech BbICBINAIOT B dapdOpoBYIO WM TUIEK-
curaacoBylo yauwky. Cheaywoiine nopunu 6ydepHoit cMeCH B TaKOM Xe
COOTHOLILUEHUH U pacTepPTbie TAKUM XK€ 00pa30oM BLICBHINAIOT B TY XKeE YallKYy.
3areM M3 YalUKHU CMECh BBICHINAIOT HA JIUCT KaJlbKH H MepeMELIUBAIOT B
TeyeHUe 1 Y nepekarbiBaHMeM OydepHO cMecH ¢ yria Ha yroj. CMmech
XPaHST B 3aKPbIThIX MOJUITUJIEHOBBIX COCYOax.

(M3meHennasn peaakumsa, Uam. Ne 2).

32. llposeneHne aHanuaa

3.2.1. ToroBssiT cMecp rauHO3eMa ¢ OydepHoil cMechlo. [Ins 3Toro
HAaBECKY INIMHO3eMa Maccoi | r cMeltnBaioT ¢ 2,5 r 6ydepHoit cMecH H
M3Meb4alOT B UCTUpATEIE B TeueHUe 4 MMH, KaK yKa3aHo B 1. 2.2.1.

3.2.2. TOTOBAT CMeCcH He MeHee YeThIpeX pa3HbiX CTAHIAPTHLIX 0Opa3-
LHOB riMHo3eMa ¢ 6ydepHoit cMecblo. [lns 3Toro craHaapTHbie o6pa3iibl
[JIMHO3€Ma Maccoi no 1 r cMewWBalOT KaxXablid ¢ 2,5 r 6ydepHoil cMecH
U U3MENBYAIOT B UCTUpATEIE B TeYeHUEe 4 MUH, KaK yka3aHo B 1. 2.2.1.
O4HCTKY MEJIIOLIMX arperaToB BBIMOJIHAIOT, KAK YKa3aHoO B M. 2.2.2.

3.2.3. CMecH IMIMHO3€MA M CTaHIAPTHBIX 00pa3LoB roToBsT Ha 6ydep-
HOM CMECH OOHOro MpUrotoBiicHUs. ECay rpagyHpoBo4YHbi€ IpadHUKH,
MOCTPOCHHBIE 0 CTAaHAAPTHBIM O0Opas3laM, MNpPUIroToBJIEHHbBIM Ha
npedblAyLIeH U nocienymolleit o0ygpepHoi cMecH, He COBMAaAyT, TO CMECH
I'TAHO3eMa U CTaHAAPTHBIX 00pa3lLOB roTOBAT HA BHOBb IIPUTOTOBJIEHHOM
oydepHOoit cMecH.

3.2.4. IlpuroroBieHHble CcMeCH HAOHMBAIOT B KA4aHAJIbBI YroJbHbIX
3JIEKTPOAOB M 3JICKTPOAbl YCTAHABJIUBAIOT B HUXXHEM JJIEKTPOAOAEPXKATE -
Je 1TaTuBa criekrporpada. B BepxHUil 3seKTpoaonepxaresib YCTAHABJIM -
BAIOT JIEKTPO/J, 3aTOYCHHBIA HA YCEUYEHHBIH KOHYC.

CnexTpbl onpeaeasieMbIX 3JIEMEHTOB IMOJIYYaloT B pa3psijic KOHIEHCHU-
POBAaHHOHW BBICOKOBOJIbTHOM MCKpPBI, BKJIIOYEHHOH M0 HeyIlpaBisseMOU
cxeMe, TIpH PacCTOSTHUM MeEXAy IJeKTpodaMHM 2.5 MM, cwie Toka 3 A,
eMkocTH KoHaeHcatopoB 0,02 mx®, camonHaykuuu 0,15 MI. Cucrema
OCBElllEeHHS 1LeNH TPEXKOHAEHCOPHasi, IpH 3ToM JHH3a F-75 ucnoably-
eTcsa ¢ OOJBLIUM OTBEPCTHEM, a NMPOMEXYTOYHAsA AUH3a F-275 ycraHas-
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JIUBAETCA HA paccTossHUM 138 MM oT wenu cnexkrporpadga. LllupuHa wenu
criektporpadga 0,020 mm.

[TpoMexyrouHas nuadpparMa Kpyrnas.

dororpadupoBaHue CMNEKTPOB MPOU3IBOAAT O€3 MNMpeaBapUTEAbHOrO
OOBbICKpUBAHHUA. DKCMO3ULIUA 3aBUCHUT OT YYBCTBUTEJIbHOCTH doTOMIaC-
THHOK, HO He MeHee 20 c.

CriekTpbl cMeceil TIMHO3eMa U CTaHIApTHBLIX obpa3uoB doTorpadu-
pYlIOT nBaxabl Ha ofHoi ¢otormnacTtuHKe. [lociae dortorpadpupoBaHus
KaXIOTro CIEKTpa 3JEKTPOAOLEPXKATENHU U H3OIATOPHI NMPOTHPAIOT YHCTOM
BaTOH, CMOYEHHOM CIIUPTOM.

O6paboTtky doronnacTuHoK BoinojsHAT Mo 'OCT 3221.

3.2.5. DoTonnacTUHKY MOMEeUulaloT HA MUKPOOTOMETP U HU3MEPSIIOT
NoYepHEHUSI AHAUTUTHYECKUX JIMHUK OnpelensieMbIX 3JeMEHTOB U 3Jie-
MEHTOB CpaBHEHHS B eAUHULAX JjorapudMHUyeckoi 1iKansl MUKpodoTo-
MeTpa. [IMHBI BOJIH aHAJIMTHYECKUX TUHUIK NpuBeneHbl B Taba. 6.

Tabanuniua 6*

L, S

MaccoBasi 1O/l OKCHAOB In¥Ha BOJHLI AaHANMTHYECKONH JIMHUU, HM
onpencnasieMbIX 3/IEMEHTOB B [~ r
rauHO3eMe, % OMNpeaeAeMOro 3eMeHTA 3JIEMEHTa CPaBHEHUS
- ) | T
Cs. 0,01 no 0,5 Si 288,16 Co 288,64
» 0,01 » 0,1 Fe 302,06 Co 288,64
» 0,2 » 1 Na 330,23 Li 274,13

* Tabn. 3—5 UCKITIOUEHDI.

HanpHeniuyo o0paboTKy pe3yabTaToB POTOMETPUPOBAHUS U MOCTPO-
eHHE rpadyUpoBOYHBIX rpadUKOB BbITOJMHAIOT, KaK YKa3aHo B M. 2.2.4 U
2.2.5.

['panyvpoBouHbie rpaduKH CTPOAT MO CIHEKTpPaM BCEX CTAHRAPTHBIX
oOpa31oB ToNbKO B KoopauHaTtax AS—IgC.

(U3menennasn penakuusa, M3m. Ne 2).
33. O6paborka pe3ynbTaTos

3.3.1. . MaccoBylo 10710 AMOKCHIA KPEMHUA, OKCUAA Xene3a U OKCHIa
HATpUS B TOBAPHOM IIMHO3eME BBIYUCAAIOT O m. 2.3.1.
HonyckaeMble pacxXxoXIeHUsI eAUHUYHBIX pe3yJbTaTOB aHAJIK3a, an-

FrOPpUTMBI OIEPATUBHOrO KOHTPOJST CXOOUMOCTH U TOUYHOCTH — MO
n. 2.3.2.
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BoinosiHeHUe aHanu3a MNpU HKCMNOAb30BAHUU (POTOINEKTPUUECKOTO
criocoba perucrpaliid CneKTpoB — Io 1. 2.2.3a.

KoHTtpoJsip BocnipousBonuMoctH — no n. 9 'OCT 23201.0, koHTpOAb
apOUTpaxXHbIMH MeETOJAMH XUMMHYeckoro aHamu3a—rImo n. 10
[TOCT 23201.0.

(M3menennas penakumsa, U3m. Ne 2).
3.3.2. (Mcxmoyen, U3m. Ne 2).

4. METOJ CIIEKTPAJIBHOI'O AHAJIU3A TP MACCOBOM OJIE B
I'TAHO3EME ITPUMECEN ®TOPA ot 0,01 10 3% U JIUTHUA no 5 %

MeToa 0CHOBAH Ha MCIIApEHUH CMECH TJIMHO3€eMA C YTOoJIbHbIM ITOPOLLI-
KOM U OM(PTOpHMIOM KajJiud M3 KaHa/a YroJIbHOro 3JIEKTpoda B ayre
[MOCTOSSHHOIO TOoKa. [ ycTpaHEHHUsI CUCTEMATUYECKON MOTrpelIHOCTH,
BO3HUKAIOLIEN BCJIEACTBUE BJIUAHUA PTOpa U JTUTHUA HA HUHTEHCUBHOCTD
CHEKTPAJbHBIX JUHHUH, K npobe nobasnsior 6udropua xanus. Cnekrpbl
PETUCTPUPYIOT Ha crieKTporpade cpeaHeil JUCIIEPCHH C KBapLIEBOM OINTH-
KOH.

4.1. AnnapaTtypa, MaTepHuaJdb U pPeaKkTHBHbl

4.1.1. Jlnsa npoBeneHUss aHaAIU3a NPUMEHSIOT arnnaparypy, MaTepHabl
U peaKTUBBI, YKA3aHHbIE B I1. 2.1, U JONOJHUTENBbHO CJEaYIOILHE:

YTOJIbHBIE 3JIEKTPOAbl ¢ KaHAJIoOM AuaMeTpoM 1,5 MM, rnybuHoi 6—7
MM, TOJLUHOHN cTeHoK 0,8—1,0 MM, BbicOTOM npoToYyeHHOMN YyacTH 6—8
MM; TOTOBAIT U3 CIIEKTPAJIbHO-YUCTOIO YIJIsl; AONMYCKAETCA UCIONb30BATh
YTOJbHBIE SNEKTPOAbl C KAHAJIOM IUAMETPOM U FNMYOUHON 3—4 MM;

BOPOHKY M3 ruieKcuriaca ¢ TpaMboBKOM M3 niacTMacco! (st YILUIOT-
HeHUA NpoOBI B KAHAE YroJbHOIo 3JIEKTPOAA);

neyb MyQEIbHYIO C TEPMOPEryJIaTopoM, obecreyruBaIoILYIO TeMIiepa-
Typy Harpesa no 1200 °C;

Kaini Oudropua (xanmit dTopucTbiit Kucibiii) oc.y. no TY 6—09—
4672, roToBAT CJEAYIOIUMM oOpa3oM: npody peakTHBa HM3MeEJb4YalOT B
CTYIIKE M3 IUIEKCHIJIacAa 1O NYAPLI, BBICHIMAIOT B COCYI U3 MMOJIUITUIEHA
U XpAHST B 3KCUKATOpe HAJ CUJIMKAreJeM.

(U3menennas penaxkuns, U3m. Ne 2).

4.2. IlpoBeanexHne aHanu3la

4.2.1. Ilepen aHanau30M NPOKAIMBAJOT INIMHO3EM M CTAHIAPTHBIE 00-
pasubl nipy 1100 °C go noctosiHHOW Macchi, KpOME HETMIPOCKONIUYHOIO
IJIMHO3eMa, coaepxaluero oonee 70 % a-Al,0s.

MaccoByio pono a-Al,0; B npoueHTax onpenensior no F'OCT 6912.
(M3menennas penakuns, Msm. Ne 2).
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4.2.2. TotoBAT cMecCh MPOKAJIIEHHOroO MMKHHO3EMa C YTOJIbHbIM MOPOLLI-
KoM ¥ 6ucdropunom xanus. [ns atoro ramHoszeM mMaccoi 0,75 r cMellu-
BatoT ¢ 1,3 r apoGaeHoro yrist 1 0,2 r Gudropuna Kajius Ha TUCTKE KATbKH
0 MOJIiyYeHUSA OJHOPOOHOM Macchl U U3MEJbYAIOT B UCTUpATENE, Kak
yKazaHo B 1. 2.2.1.

4.2.3. ToToBAT CMeCcH He MeHeEe 4YeTbipeX pa3HbIX CTAHIAAPTHBIX
oOpa3UoB MMUHO3EMA C YrOJbHBLIM TMOPOILIKOM U 6UPTOpUAOM KAaTHSI.
Inst 3Toro craHaaprHblie o6pa3ubl Maccod no 0,75 r cMelwUBAIOT
kKaxabii ¢ 1,3 r npobaeHoro yris, 0,2 r 6upTropuna Kaaust Ha JIMCTKE
KaJIbKH O MOJIY4YEHUA OJHOPOAHOU MACCHhl U U3MENbYAIOT B UCTUPATE-
Jie, KaK yKa3aHo B 1. 2.2.1. O4YUCTKY MeJIIOILLMX arperatoB BbIMTOJHSIOT,
KaK ykKa3aHo B 1. 2.2.2.

4.2.4. [loaroToBieHHbIE CMECH INTMHO3EMA U CTAHIApPTHbIE OOpa3Lbl
HaOUBAIOT, UCIOJIB3YS1 BOPOHKY, B KAHAJIbI YrOJAbHBIX 3JIEKTPOAOB, YILIOT-
Hsig cMech TpaMboBkoi. [locne 3amonHeHUs KaHana yaaasiiorT 4acTULbI
rIMHO3eMa, Nnonasliye Ha 60KOBYIO MOBEPXHOCTb 3JIEKTPOAA. DJEKTPOU
YCTAHABIMBAIOT B HUXXHUM SJEKTPOOOAEPXKATEb IUTATUBA U UCIIONb3YIOT
KaK aHOA NYru TNOCTOSSHHOTO TOKAa. B BepXHUH 3seKTpononepxareib
YCTAHABIUBAIOT YTOJbHBIN 3JIEKTPO, 3aTOYEHHbII HA noaycdepy (Karon).
PacctossHue Mexay snektpoaamu 2,0 MMm. OcBelieHUe LU CrieKTporpa-
da. TPEXKOHIACHCOPHOE (B COOTBETCTBUM C MACMTOPTOM cliekrporpada).
Iupuna wenu 0,020—0,025 MM, npoMexyroyHas aMadparma rnpsaMoyroJib-
Hasi, BBICOTOH 5 MM. (POTOIIACTUHKK IODKHBI MMETHb YYBCTBHTEJIBHOCTD,
JOCTATOYHYIO UISI MOJYYEHHUST HOPMAbHBIX MOUYEPHEHUW AHAIUTUYECKUX
JIMHUHU. DKCMO3ULIMI0 HAYMHAIOT npU cwie Toka 4—4.5 A, 1 B TeyeHUE
MEPBLIX 5 C IJIABHO YBSJIUUYMBAIOT CUaly Toka 10 13—14 A. DKcno3nuumio
HAa4YyUHAIOT IpU cUjie ToKka 4—5 A, B TeyeHHUe nepBbiX 3—5 ¢ IKCMO3IULHUHA
OHa Bo3pacraer o 13—14 A, 4TO OOCTHUraeTcsi WJIHM MEXAHHYECKHUM
U3MEHEHUEM TMOJIOXKEHHUSI MOABUXHOIO peryJsitopa peocTata Wiu co3aa-
HueM 10601 3(ppeXTUBHOMN 3J1eKTpHUUECKOM CXEMbI C YIIPABJISIIOILUUM peie
moodoro tuna. CymmapHas skcnosuuusa 20—30 c.

J1st aHaNM3a UCMOJNB3YIOT M0 OAHOM HaBecKe CTaHAApTHbIX 0Opa3LoB
U npod, HA Kaxaou ¢oToruiactTuHKe doTorpadUpyloT ABAXIbl CMEKTPEI
CTaHAAPTHHIX 00pa3lioB U AHANTU3UPYEMBIX 1TpoD.

[locne dororpadUpoBaHUA KaXIOro CNEKTpA 3JIEKTpoJoAepXKaTeas U
H30JIATOPBI MPOTHPAIOT YHUCTOH BATOH, CMOYEHHOW 3TUJIOBBIM CITUPTOM,
pacxon — mo 11. 2.1.1. O6paboTky racTtuHok BeInoaHAOT o F'OCT 3221.

4.2.5. PoTONNACTUHKY MOMELIAIOT HA MUKPOhOTOMETP U U3MEPSIOT
MOYEPHEHUSA AHAJIUTUYECKUX JIMHUIA OMpeaensieMblX 3JIEMEHTOB KU 3Je-
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MEHTOB CpaBHEHHUS B eqUHULIAX JorapudpMHUyecKoi LKanbl MUKpPOGOTO-
MmeTpa. JUIMHBI BOJTH aHANTUTHYECKUX JUHUI yKa3aHbl B Tabi. 7.

Ta6bnuua 7

JIn1Ha BONHBI AaHATUTHYECKON THHHHU, HM

Pa—
——

OnpeneasieMoro 3neMeHTa DeMeHTa CpaBHEHHA

S1 250,69 Al 226,35
Al 237,84

S1 251,61 Al 226,35
Al 266,92

Si 288,16 Al 226,35
Al 292,78

Si 288,16 Al 293,60
Al 305,99

Fe 259,94 Al 226,35
Al 237,84
Al 292,78
Al 293,60

Fe 302,06 Al 226,35
Al 237,84
Al 292,78
Al 293,60
Al 305,99

Na 330,2 Al 226,35
Al 237,84
Al 292,78
Al 293,60
Al 305,99
K 344,67

JanbHel1yio 06padboTKy pe3yibTaToB GOTOMETPHPOBAHUA H NOCTPO-

eHHe rpalyMpoOBOYHBIX MPaHKOB BBIIMTONHSAIOT, KaK YKa3aHo B 1. 2.2.4 K
2.2.5.
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4.3. MaccoBylo HOJI0 onpeaensieMbIX MpUMeceid — THUOKCUIA KpeM-
HUSA, OKCHIA Xeje3a U OKCUOA HATpHUSl B [JIMHO3EME BbIYMUCJSIOT MO II.
2.3.1.

JlonyckaeMble pacXoXICHUSA €IUHUYHBIX pe3ynbTaToOB aHAIU3a, OIlle-
PAaTUBHBIA KOHTPOJIb CXOAUMOCTU M TOMHOCTH — 1o 1. 2.3.2 1 2.3.3.

BoinosHeHUe aHaNHU3a IPHU HUCIOJB30BAHUHM (POTOINEKTPUYECKOTO
criocoba perucTpauyu CHeKTpoB — Mo I1. 2.2.3a HacTosALero cTaHaapra.
KoHTpoJib BOCNIPOM3BOAMMOCTH pPE3YyJbTAaTOB aHanu3za —Ino 1mn. 9
F'OCT 23201.0, KOHTPOJIb ApOUTPAXHBIMU METOXAMH XUMHUYECKOIO aHa-
amu3a — no . 10 TOCT 23201.0.

4.2.4—4.3. (M3menennan penakumusa, U3m. Ne 2).

4.3.1, 4.3.2. (Mcxmnouenni, H3m. Ne 2).
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ITPHITOXEHHE |
Obsazamenshoe

IIPUTOTOBJIEHHUE CTAHIAPTHBIX OBPA3LHOB 1A
CIIEKTPAJIbBHOI'O AHAJIN3A MACCOBOH J10OJIU OKCUIOB XEJIE3A,
HATPUA U KPEMHHUA B INIMHO3EME

J1nsi npUroToBaeHUA craHaapTHoro obpasua rimHosema (I'CO, OCO, COII)
nNoaAdHPAIOT NMPOU3BOACTBEHHbIE NMPOOBI C pa3TUYHBIM COAEpPXAHUEM NPHMECCH.
[1po6bl C BBICOKMM COACpPXAHHEM OINpeacnsieMbIX NpuMecet orbupalor, Koraa
ITUHO3EM 3arps3HeH OKCHAaAMH XKeje3a, KPEeMHHUSA WM LUEeNOYHbIX METAIIOB B
pe3ynpTaTe HApYlUEHHUS TEXHOMOIMM NPU MNMOJYYEHUHU THAPOOKCHIA ATIOMUHHA
WIH NMPH nocieayroiied KaibliHHalUHU.

CraHIapTHbIA obpa3ell NpeanpusaTUsa NS ONpeacjeHUss MAcCOBOM AONH H
KOHTPOJSt TOYHOCTH NpPH BbLINOJIHEHUU aHaNU3a B ranHo3deMe Mapki 'HK oTOu-
paloT M3 Npod rIUHO3EeMa COOTBETCTBYIOLUEN MApPKU, NMOJYYEHHOro 1o TEXHOJIO-
TMYECKOMY pEerllaMeHTY.

[TpoObl ¢ BLICOKMM M HU3KHM CoIepXaHHUEM onpeaenaseMbiX NpUMecei
MOTYT NnoaduparbCcd U3 FIHMHO3EMOB, BBLINYCKAEMBIX Pa3MYHBIMH NpeanpH-
ATUSMH, €CJIU HE BO3HHUKAET 3HAYMTENAbHBIX CHUCTEMATHUYECKHUX NMOTpeliHOCTEH
3a CYET pa3ninyus B Pa3oBOM H IpaHYJOMETPHUECKOM COCTaBe Npod® MU CTaH-
DapTHBIX 00pa3LoB.

[Ipobbl ¢ MEHBILIMMM MACCOBbBIMM AOASSMMH NpPHUMECEH TOTOBAT M3 npod ¢
BbICOKOM MACCOBO# J0JiE NpUMecer paldaBieHueM Hanbosee YUCThIM ITIMHO3e-
MOM. EciM Her rmMHo3eMa ¢ Maioit MacCoBOM 10/1eii NIPpUMECH OKCHIA HaTpH4,
TO AOIYCKAeTC8 TOTOBUTb NPOObLI C MEHBUWIHUMU MACCOBHIMHU IOASMH OKCHIA
HaTpUs MOCPEICTBOM OTMBIBKH €ro M3 IrIKHO3eMa ropsiueii BoJoM.

[OTOBUTH CTaHAAPTHLIC OOpa3libl CHHTETHUYECKY He AOMYCKAeTCd, TaK KaK Npu
3TOM MOTYT BO3HMKaTh CUCTEMATHYECKHE MOTPEIIHOCTH 3a CYET BIIMAHUA MHHE-
PaJIOrMYECKOro CoCtaBa NMpuUMece Ha HMHTEHCHUBHOCTb CHEKTPaJbHBIX JIMHHUH.
Honyckaercs Ucrnonb3oBaTh craHaapTHbie obpasunl ('CO, OCO, COII) 3agaH-
HOro COCTaBa, MNOJYYeHHBIEC B J1a0OPATOPHBIX WK NONYTNIPOMBILJIEHHBLIX AEKOM-
nosepax KapOOHM3auUUed HWAU BBIKPYYMBAHKEM QAIIOMMHATHBIX PpacTBOPOB
ONpEACICHHOIO COCTaBa B 3aBMCHMOCTH OT TNPOU3BOACTBEHHOH TEXHOJIOTHH,
[MPUMEHSAEMOMN Ha NpEeANnpUsATHH.

Jnd Kaxaoro onpeaensieMoro 3JieMeHTa YHC/I0 CTAHAAPTHLIX 0Opa3LIoB JOMX-
HO ObITh HE MEHee YeThIpeX U OHM JOJIXKHbBI OXBAaThiBaTh BECH AUANA30H OMNpele-
NSIeMBbIX MACCOBBLIX A0OJE€H, @ UMEHHO. MacCoBasi 1ONs OMNpelensieMoro oKcuiaa B
OOHOM CTAaHAApPTHOM oOpa3sle He AO0JXKHA OTAWYATLCA OT MACCOBOM OOJU ITOM
[IPUMECU BO BTOPOM, MOCJACAYIOWIEM IO COACPXAHHIO CTaHAApTHOM obpa3slie,
bosiee yeM B ABa pas3a.

[TpoObl ans NpUroToBIeHUA CTaHAAPTHBIX 06pa3LoB oTOMPaAIOT MacCcCOr OKOJIO
3 kxr, npoceuBaloT yepe3d cuto ¢ ceTkor Ne 18 mo I'OCT 6613. Ocrarok Ha curte
M3MENbYAIOT B CTYIIKE U3 TEPMOKOPYHIA 10 NMOJHOIo NMpoXoXACHUS yepe3 CHUTO.
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Jlanee Maccy npobbi TIIATENABHO MepeMellnBaloT B reyeHue 3—4 4. Y3 noaroToB-
NeHHOHU 1ipoObl KBapToBaHMeM oTOUpaloT yacTHbie Npodul no 80—100 r kaxnasa
OuLeHKY ONHOPOAHOCTU CTAHAAPTHLIX 00pa3lioB, NPUMEHSIEMbIX IJISI KOHTPOS
nmapTud ToBapHoro ravHo3ema pbifmonHsAOT Mo 'OCT 8 531, arrecrauuio — no
[OCT 8 332.

[1py U3MECHEHUH CBIPbA UK TEXHONOIMHUK NMPOU3IBOACTBA IMHUHO3EMA CTAHNAPT-
Hble 00pa3ibl AOMXKHbI ObITh MPUTOTOBICHB! BHOBb U3 COOTBETCTBYIOLUHUX [TPOU3-
BOACTBEHHLIX Npoo.

(M3menennan penakina, Mam. Ne 2, 3).
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[TPHITOXEHHAE 2
Ob6r3amensHoe

METOIHUKA OHPEAEJIEHNA ITPOJOJLXHUTE/IBHOCTHA
U3IMEJIIBYEHNUA CMECEHN INIHHO3EMA C YI'OJIbHBIM IIOPOILHKOM

11 rmnHo3eMa pa3HOM KPYNMHOCTH BpEMA HM3MEJbYEHUA MEHSICTCH B LWUU-
pOKUX npeaenax Yem Mensue TIUHO3EM, TeM TPVIAHEE €ro U3IMEJIbYUTh [0
TpeOyeMbix pa3MepoB Urpaer posb He caM pa3Mep 4YacTHl, a CTerneHb pa3py-
IIEHWUSA CPOCTKOB KPUCTALJIOB INIMHO3eMa, 00pa3ylouinxca npu KxapooHusauuH
MU BLIKPYYMBAHUM ANIIOMMUHATHBIX PAacCTBOPOB U JaNbHEWIIEN KalbLMHaLUNK
ruaparta oKMcH anloMMHUA OObIYHO A0CTATOYHO M3MebyaTh 1podbl INMTHHO3E-
Ma 1o —0,025 MM (80—90 % npo6mi)

[1py ucnonb3oBaHuM BUOpaLIMOHHBIX HCTHUpaTeacit (Tuna 756—,[113 M aHaJIOTHy-
HbIX) BpeMs U3MeJIbMeHHUS cocTaBisieT 2—4 MHUH, MPU UCITOJIbL30BAHUM MEXaHMU-
yeckuX ctrynok — 10—40 MuUH, npyM pyyHOM MCTUPAaHHMM B CTYIIKax M3
TEPMOKOPYHJa BpeMS U3MEJIbY4CHUS, HEoDXoaAnMoOe WIS NoJaydyeHHUs cTabWiIbHBIX
pe3yNbTaTOB, 3HAYUTEIbHO YBEJIUYHNBACTCS

MeToamnka onpeaeieHns NPOAOIXUTEALHOCTH U3MEAbYCHUA NPoO ruHo3eMa
WJIKM UX cMecCel ¢ YTOJbHBIM NMOPOIUKOM WK OydepoM, HA MPUMEPE UCITOb30BA-
HUS BUOpALIMOHHOTO UCTUpaTeNs A XMMHUYecKUX npob thna 75 -p, cnenyio-
Las

MOAroTaBAUBAIOT 6 cMecei (Mo aBe napanieJibHbIX KaXI0H cMECH) THITUHYHOTO
114 JAHHOIro MNpeAnpusaTHUA TJIMHO3¢Ma ¢ ApOOGAEHBIM CHEKTPAIbHO-YHCTBIM
YTJIEM, B BECOBOM OTHOWEHHUHU 1 2

Hanee nx namenpyaror 1,5, 2,0, 2.5, 3,0, 3,5, 4 MUH (aBe napa/ieIbHbIX CMECH
B TAHHOM pexXyMe uaMenbuycHuda) Cnekrpbi nNonayueHHbIX npobd dororpadupyior
ABAX/1bl Ha ABYX pa3HbIX POTOMJACTHHKAX B YCJIOBUAX COOTBETCTBYIOLUCIO CTAH-
napra

POTOMETPUPYIOT NOJMYYEHHbIE CIIEKTPOrPaMMBI U YCPEAHRIOT COOTBETCTBYIO-
LIMe AS U1 KaXaoro 3jeMeHTa, Ui JaAHHOro peXXuMa M3aMeabuyeHus (cpeaHee U3
8 cnexTporpaMm)

CTposiT rpalyupOBOYHbIC KPHUBbLIE 3aBUCUMOCTH AS; OT i-T0 BpEMEHH U3MeEJIb-

YEHUS U HaxXOJAT BpeMSl U3MENBYCHHS, KaK BpeMs, IPH KOTOpOM AS CTAHOBUTCS

NMOCTOSTHHBIM Uisi BCEX ONpEAcAACMbIX JIEMEHTOB (KpPEMHNS, XeJie3a U HaTpuA ),
| — HOMEP COOTBETCTBYIOLIEIO peXMUMa U3MEJIBYCHNSA

[Ipy ucroasb3oBaHHUM PYYHOTO UCTHPAHHUA MM aBTOMATHYECKHMX CTYTIOK MeE-
TOAMKA ONpeac/eHUS BPEMEHH H3MeJbYeHHS He MCEHSETCH, HO HMCMbIThIBAIOT
ApYTHE TIPOMEXYTKH BpeMeHH, Hanpumep 20, 30, 40, 50 v 60 MuH
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HPUTOXEHHE 3
Cnpagounoe

[MOCTPOEHUE XAPAKTEPUCTUYECKOU KPUBOU BDMYJIbCUHU
OOTOILUIACTUHOK

Hnsa nocTpoeHusa xapakTepucTHYeCKOH KpHBOU 3MYIbCUHN doTorpadpmrieckoi
TUTACTUHKM BBINONHAIOT CleAYIOLLIUE ONepaltuy:

NPOBEPAIOT NPABHUJILHOCTD IOCTUPOBKH OCBETHTE/IbHON CUCTEMbBI LLIEJIHA CNIEKT-
porpada. st 3Toro nepen HEAbKO crniekrporpada YCTaHaBAWBAKOT AHAPparMy ¢
BbICOTOH BbIp€3a He MEHee, YeM BbICOTa pabouycHd 4HacTH AEBATUCTYTICHYATOrO
ocnaburena. I[1pu stoit anadparme ororpadupyloT cnekrp xeneza. Poromnac-
THHKY obpabatbsiBaior no ['OCT 3221 u poroMerpupyloT Ha MUKpodOoTOMeETpE.
BoicoTy HM3MepHTeNnbHON 1enM MHUKpodoTOMeTpa YMEHBLUIAIOT N0 2—3 MM H
NPOMEPAIOT TNOCHCAOBATENAbHO TOYEpHEHUA IO BCEH BBICOTE CHNEKTPaIbHOM
NUHHH, cleds 3a MapalIebHOCTBIO USMEPHUTEABHOM LUETH U H3MEPAEMOTO Y4YacT-

b)
18
14 \}
m"“‘\
10 W
) ¥: 0,86
18 N
S
N\
14 V
» %S\Q
W0E — e e y+123
14 18 &l

XapakrepucTueckue Kpusbie
(pOoTOMNIACTHHOK THNA « MHKPO»



C. 24 I'OCT 23201.1-78

Ka CMEKTPpaIbHOM NTMHHUH. PazsHune B NOYEpHEHHUAX H3MEPAEMbIX YYaCTKOB IMHUH
He d0/MXxXHO npeBbiath 0,01 B eanHuuax norapupMuyeckon WKanbl MUKpodo-
ToMeTpa. EcnyM HM3MeHeHHe TNOYEepHEHHI pa3HbIX y4yacTKOB (GoTOMeTpUpYeMOi
nMHUKU Oonsiie 0,01, HeobxoaumMo rnposecTH Donee TIMATENBHYIO IOCTHUPOBKY
OCBETHUTEJIbBHOM CHUCTEMBI LeAN cnekTporpada:

YCTAaHABJIMBAIOT MNepen Uieablo cnexrporpada AeBATUCTYNEHYATHI ocnabu-
TeNb,

doTorpadupyloT CrieKTp XeJie3a U CIIEKTP INTMHO3eMa, coaepxallero Hanbob-
lIMEe MACCOBBIE JOJIU NMpUMeceH, Npy 3Kcno3uuusax 5, 10 u 15 c;

oOpabaTbIBalOT U GOTOMETPUPYIOT POTOIIACTHHKY, KaK YKa3aHo Bbillie. Bbl-
COTa U3MEPUTENIBHOMN LLIEJHK AOJIXKHA ObITh MEHBILE CAMOH MaION BbICOTHI CTYIIEHH
ocsnaburenss (NpUMMeEpHO TpHU YETBEPTH BhiCOTh! CTyneHH). [Ipu xopouweit 1ocTH-
pPOBKe crnieKkTporpaga M NpaBMJIbHOM H3rOTOBJACHHH Ocnaburtens, nNoYyepHEHUA
HauOoJlee IOTHOM (repBoft) CTYNIEHU U KOHTPOJAbHOM (OeBATON WM LecsTON)
CTYTIEHHW, AOJIXXHBI ObiTh OIM3KNU. 3HAYHTENbHAA pa3HMLA B NOYEePHEHUAX OAHOMN
M TOM X€ JTMHUU Ha KpaiHUX CTYNEHAX ocnaburens (Hanpumep, NepBoil CTyTeHH
1,48, a KoHTpoabHON — 1,67) yKa3niBaeT Ha HEOOXOMMMOCTD YIYUILKHTL OCBellie-
HHe uieJIM cnekrporpada wiy nposepUTbh KaANTUOpOBKY ocnadburens. JonyckaeMoe
PACcXOXJAECHHUE MeXIy NoyepHeHUAMU KpaHHUX CTYTiIeHEeH ocnaburenis He AOMXHO
npeBbiliaTh 0,05 eAMHUL NpH NMOYEPHEHMUAX 3THX cTyneHei 6osnee 1,00 u 0,02
€IMHHUL MPH TTOYEpHEHHUAX KpPaMHUX CTyrneHei ocaaburens meHee 1,00 eamHuu
norapndmMuyeckoi wwkKansl MUKpodoToMerTpa.

HaksioH npssMoOIMHEHHOro y4acTKa XapakTepMCcTHYECKOi KpHUBOH (Y) 3aBUCHT

OT JUIMHbI BOJIHbI, NO3TOMY XapaKTCPUCTHYCCKYIO KDHMBYIO OTCTpPaHUBaIOT IJIA
NaHHOM obnacTH JIHMH BojaH. Ha uyeprexe npHBeldeHbl XapaKTepHUCTHYECKHE
KpuBbie w1 obnacty 250 u 420 HM, ansg QoTOmacCTUHKM THna <«Mukpo»,
YYBCTBUTEIbHOCTBIO 90 en.

[TpuMep pacyeTra MHTEHCHMBHOCTH CNEKTpalbHOM NHMHUHM XxpoMa Cr 425,4 HM
o ¢e NMOUYEPHEHUAM, NpHBeAcH B TabnULE.

Howmep S g/ !
l 0,20 0,36 2,3
2 0,56 0,72 5,2
3 0,95 1,04 14,0
4 1,135 1,20 17,5

OcobeHHO TLHATEAbHO CAEAYET OTCTParMBaTh YYACTOK XapaKTEPUCTHUYECKOH
KpUBOi Ana obnactu HeaopepXeK (repexon OT NpAMOJIMHEHHOIo yyacTka K
KPHUBOJIMHEHHOMY 118 MaJIbiX NMOYEPHEHHURN).

[Ipu npakTHyeckod pabore AONYCKAETCS MCIMOJbL30BaTh CrICLMAJIbHBIE NPH-

crnocobsieHua A nepexona OT MOYEpHEHMH K MHTEHCMBHOCTH aHaTMTHYECKMX
JIMHUHN ¥ PoHA, HA OCHOBE XapaKTEePUCTUUYECKUX KPHUBBIX IMYJIbCHUH POTOIIACTH-
HOK VI COOTBETCTBYIOLUMX 00JIaCTEH JUTHH BOJIH.



rocTt 23201.1—78 C. 25

HHPOPMAILIMOHHBIE JAHHbIE
1. PASBPABOTAH U BHECEH MunnctepcTBOM 1LBETHOH METAJLIYPrHH

CCCP
PASPABOTYHNKH

JI.B. Jdpyukas, kanHa. texH. HayK; T.I'. boabmnnckas; A.E. Tpodu-

MOBA

2. YTBEPX/IEH U BBEJIEH B IEVICTBHUE Ilocranosnennem Focy-
napctBeHHOro Komurera CCCP no cranaapram or 04.07.78 Ne 1795

3. IlepsoauyHOCTL NpoBepKH — S Jer

4. CCbUIOYHBbBIE HOPMATUBHO-TEXHHYECKHE JOKYMEH-

Thl

O6o3xnaueHne HT/1, Ha KoTopbiit AaHa
CCbLIKA

HoMep nyHkTa, NOANYHKTA, NPUIOXECHUA

OCT 8.531-85

['OCT 8.532—85

[OCT 3221-—85

OCT 6613—86

[OCT 6912—87

FOCT 10691.1-84—TOCT 10691.4-84
[OCT 18300—87

[OCT 23201.0—78

TY 6—09—1518—-77

TY 6—09—3463—80

TY 6—09—4672—78

TY 6—17—109—82

TY 6—17—704—75

TY 6—17—975—87

TY 036022 1181—-097—85
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[Ipmnoxenue |

[Ipywnoxenue |
2.1.1; 2.2.3; 3.2.4; 4.2.4; npunoxeHue 3
[lpunoxenue 1

2.
1.
1.

, 2.2.3a; 3.3.1; 4.3

S. OrpannyenHe cpoka NelCTBHA CHATO NO pelleHHI0 MexXrocyaapcTaenHo-
ro Cosera no CTaHAAPTH3AUMH, MeTPOJOrHH 1 cepTudukaumuu (MYC 4—

94)

6. IIEPEU3]IAHUE (aexalpn 1996 r.) ¢ Usmenennamu Ne 1, 2, 3, yr-
BepxkaeHHbiIMM B mapre 1988 r., B wione 1989 r., anpene 1992 r.

(NYC 6—88, 1289, 7—92)
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UK HanaTenbcTBO cTaHaapTos
107076, Mocksa, Kosoae3ubii nep., 14.
Habpano B UanaTensbctse Ha [T9BM
Ounnan UIIK U3natenscTBo craHaapToB — THN. “MockoBCKHit ne4aTHUK”
MockBa, JIsanuu nep., 6.



