YAK 669.294.001.4 : 006.354

Tpynna B59
[‘OCYIlAPCTBEHHblﬂ CTAHI[APT COK)SA CCP

TAHTAJ! H Ero OKHCb

CrexkTpaabHbiii METOA ONpeielNeH sl aANOMHUHHS,
BaHa/AMs, XKejge3a, KaiblHs, KPEMHHS, MATHHS,
MapraHua, MejaH, HUKeJsl, HHOGHS, 0JI0Ba, THTAHA, rocCT
XpOMa H UHMPKOHHS

Tantalum and its oxide. Spectral method for 18904.6—89
determination of aluminium, vanadium, iron, calcium,
silicon, magnesium, manganese, copper, nickel, niobium,
tin, titanium, chromium and zirconium
OKCTY 1709

Cpok peiicTBus ¢ 01,01.90
no 01.01.95
HecoGuronenue crangapra npecieayercs 1o 3aKoHy

Hacroamuit cTagiapT yCTaHaBJHBaeT CHEKTPAJbHBIH METOJ Ompe-
HeNeHus NpPHMecel aNIOMHHHs, BaHA[usl, }KeJe3a, KaJblHUs, KpeMHHS,
MarHus, mapraiua, MeiH, HUKeJs, HHOOHMsA, O0JIOBa, THTaHa, XpoMa H
UHPKOHHS B TaHTaJe (IPEABAapUTEJbHO [epeBeleHHOM B OKHCb) H B
ero OKHCH.

Metoa ocHOBaH Ha BO3OYXAEHHH H PerucTpaiuH (dororpaduyec-
KOl HMau (POTO3/MEKTPHUECKOH) MAYTOBEIX 3MHCCHOHHBIX CIEKTPOB aHa-
JH3HPyEeMBbIX 06pasloB U 06pas3LoB CPaBHEHHS.

HHrepBansl onpefeseMblXx MaCCOBHIX AOJeH npuMeceii:

amoMmudus  oT 1-10™* mo 3-1072

BaHa s » 3-107% » 3-10-2
xenesa » 2.10-% » 3.102
KaJblus » 1104 » 3-10-2
KpPEeMHHUS » 2-10* » 3-10-2
MarHyus » 1-106-% » 3.10-2
MapraHua »> 1.10-% » 3.10-2
MeIu » 1.10-4 » 3.10-2
HHKeJ s » 1.107* » 3.10-2
HHOOUS » 3.107% » 3-00

0JIOBAa » 1.107% » 1.102
THTaHa » 1-107% » 3.10°2
xpoma » 1.107% » 1.10°2

LUPKOHHS » 2.107% » 1-10-2

HUzpaHue oduunuanbHoe

*

IepeneuaTka BoCHpemeHa
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TOCT 18904.6—89 C. 2

1. OBiliHE TPEBOBAHUA

1.1. Oduiue TpeGoBaHusl K MeTOy aHanau3a H TpeOoBaHHA Ge3omac-
Hoct — nno 'OCT 18904.0 ¢ gonosiHeHHeM: 3a pe3yJpTaT aHaJH3a
OPUHHEMAIOT CpellHee apH¢pMeTHYeCKOe IBYX NapadJeflbHBHIX Olpenene-
HHii, Ka¥10oe H3 KOTOPHIX BHINIOJIHSIOT U3 OTAe/bHOH HaBeCKH.

2. ANINAPATYPA, PEAKTHUBbI YU MATEPHAJIDBI

Cnekrporpad  nudpaxkuucoHusli THma JPC-13 ¢ peinerkoi
600 wTp/MM HJIH aHAJIOTHYHBIN.

doto3mexTpuueckas ycranoBka JPC-36 unn JPC-44.

SJCKTPOHHO-BHIYMCAKTEIbHAS mamuna  «Mckpa-1256»  Ham
¢J1-3—28» HJH aHAJOTHYHOrO THIIA.

TCenepatop YI3I-4 unu sunpamurens 250—300 B, 20—30 A.

Muxpodoromerp THna M®P-2 unn anaJornuHbLi.

Cnexrponpoekrop [1C-18 nHanm aHaJOrHYHBIH.

Bechl aHaJqHTHUECKHE.

Bechsl TOpCHOHHBIE.

Bechl TexHHYeCKHE.

BubGpoycranosra MEAS PRAHA TYP T22, 220 V, 50 Hz, 20 W,
YUCCP nau Apyroe yCTpOHCTBO jJisi MepeMEUIMBaHHA H pacTHPaHHA
npo6.

CTYyNKH ¥ TeCTHKH M3 TAHTala H U3 OPraHH4ecKOTO cTekJa.

ITeur Mypensuas.

lkad CywIHapHbIHA.

IlnuTka a/MeKTpHYecKas.

CTaHOK A/ 3aTOYKH YTOJIBHBIX 3JEKTPOJOB.

¥rau cnekrpaipdble OCY-7—3 pan C-3, nHaMeTpom 6 MM.

S7eKTPObl, BHITOYEHHBIE U3 YIJEH CIeKTPaNbHBIX:

TIIIa «PIOMKa»: JHAMeTp Kparepa —4 MM, TJayOHHa KpaTepa —
3 MM, BBICOTA HapyXKROH CTeHKH — 5 MM, BLICOTZ HOXKH — 3 MM, IH-
aMeTp HOXKHM 2,5 MM; 3aTOUeHHBle HA yCeyeHHBIH KOHYC ¢ MJIOLIAAKOH
JAHaAMETpOM 2 MM.

Kon6u meprble BMectuMocTbio 100 cm?, 500 cM3.

Yamku KBapieBbe.

Yanky ¥ THTJH MJIATHHOBHIE.

Turnu U3 cTekaoyraepoja.

CrakaH M3 BHHHIIACTa BMeCTHMOCTbIO 2000 cM3,

Boporka M3 OPraHHYECKOTO CTEKJia.

Konb6a DyH3eHa U3 OpraHHUeCKOTO CTeKJja.

Munuer meguuuuckud no FTOCT 21241.

TkaHb MepXJIOPBHHHJIOBAS.

AmomuHui Meranauueckuit mo FOCT 13276.

AmMuak Boguelii no 'OCT 3760 uau mnonyuyeHHBIH HacCHILEHHEM
OUHILEHHOH BOJBI Ta3000pa3HBIM aMMHAKOM B MHOJIHITHIEHOBOM CO-
‘CyHe.
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C. 3 TOCT 18904.6—89

Ammounuii  ¢propuctnii nmo T'OCT 4518, pacTBop KOHUeHTpauued
100 r/om3.

Bapu# yraekucaw#i no TOCT 4158.

Bananus (V) okuce.

Keaesa (III) okuce.

['padur nopowkoss#t oc. 4. no 'OCT 23463 uan nopowok yroJs-
bl u3 yraeit OCY-7—3 uau C-3 ¢ nocjenymouleli 0YHCTKOH CONSHOR
KHCJAOTOH, 06paboTKOH (PTOPHCTOBOLOPOAHOR KHCJOTOH H CYHMKOH B
mydenpHoli neun npu 400°C B teveHue 1—2 y. Cymiky BeflyT B niaTH-
HOBOHK YalllKe HJIM THIJIE H3 CTEKJIOYIJIepOJa.

Kaauii pByxpomorokucasiit mo FOCT 4220.

Kanpuuit azorHokucanilt 4-soaueii 1o ['OCT 4142,

Kucsora azornas oc. u. mo F'OCT 11125 u pas6aBnensas 1:1 nan
no 'OCT 4461, npaxabl NeperHaHHas B KBAPLEBOM annapare.

Kucsnora cepuas oc. u. mo TOCT 14262, pas6assennas 1: 1.

Kucaora coasinast oc. u. mo T'OCT 14261, pazGapnenHaa 2: 1, uau
no TOCT 3118, neperHaHHasi B KBapLeBOM anmnapare.

Kucjaora $GpTOpHCTOBOZOPOAHAS OC. 4.

Kpemuus aeyoruch no F'OCT 9428,

Maruei azorHokucasii no TOCT 11088.

Maruust okucs no 'OCT 4526.

Mapraneu (II) xaopuctoit 4-sonusifi mo FOCT 612.

Menp a30THOKHCTAMN.

Mean uvertaanuueckasi JeKTPOJHTHYecKad mapkd M-0, M-1.

Harpuit xaopuersit no FOCT 4233.

Hukeas ceprorucaniit 7-sogubii no FOCT 4465.

Huo6us (V) okuce.

Ousiosa (I1V) oxucy mo 'OCT 22516.

Crnupt 3THNOBEIH pekTHdHKoBaHHbIH o ['OCT 5962 wuam cnupt
STUJNCBHIH pekTHdUKOBaHHB Texnuueckuit nmo ['OCT 18300.

Cypbmbl (III) oxuch.

TaHTan nopoumkooGpasHblii BHICOKOH YHCTOTH HJH TaHTada (V)
OKHCh, YHCTasl N0 ONpeIessieMbIM NPHMECAM.

Turaua (IV) okucs.

TpubyTuiacdochar OUHILEHHBIHA.

Hupkorust (IV) oxuce.

®doronsacTHHKY criekrpaJdasheie tun I, tun I, 9C wan auagacrui-
Hble, ofecleynBamwllke HOpPMa.bHble IOUYepHeHHS (OTOMETPHUPYEMBbIX
JuHuil 1 QoHa cnekTpa.

[posieuTe/b KOHTPACTHHIA.

Ouxcax KHUCIBIH,

CraHgapTHble PacTBOPBHI C MaccoBoil KoHUenrpauueit 10 wr/emd:

HaBeCKy MEeTa/.IMUYeCKOro aJjiOMHHHs Maccod 5 T' PacTBONSOT B
80 cM3 coasiHOA KUCAOTHI, pa3baBiieHHON 2 : 1, IepeBO/IAT B MEPHYIO
K016y BMecTHMOCTBIO 500 cM?, JOBOAST /IO METKH BOLOH H mepeme-
LIMBAIOT;
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rOCT 18904.6—89 C. 4

HaBeCKy a30THOKHCJIOTO KaJjblus Maccolt 5,8902 r pacTsopsAwT B
BOJE, NIEPEBOAAT B MepHYI0 KoJa6y Ha 100 cm?, 10BOAAT A0 METKH BO-
JO# ¥ nepeMeluBaoT;

HaBeCKy 430THOKHCJIOTO MarHus maccod 6,0987 r pacTBOpSIOT B
BOJe, MEPEBOAAT B MepHyio Koualy BMmectumocTeio 100 cm®, poBoasar
BOJOH 10 MeTKH U IepeMellHBaloT; JHOO HaBecKy OKMCH MArTHUS Mmac-
cou 1,6683 1 pactsopsiroT B 40 cm® cosstHOH KHCJOTH, pasbaBiieHHOMH
1:1, nepepoadar & MepHyw KoJady sBMmecTHMccreio 100 cm®, noBoasar
BOAOW A0 METKU U NepeMellHBAT.

Hasecky xaopucToro mapranna maccoit 3,603 r pacTBOPSIOT B BO-
J¢, MepcBOAST B MepHylo Koaly BMmectuMocteio 100 cm®, noBoasit BO-

GH 10 MCTKII H NepeMelrHBalor.

Haeecky asoTHokncaoi MeAn maccoit 3,8022 r pacTBOpsIlOT B BOAE,
NepeBoAAT B MepHyl0o Koaby BmectumocThio 100 cm?®, mosoastT BOAOH
Jl0 METKH H NMCPEeMCeLIHBAIOT; JN60 | T 3JeKTPONHTHUECKOH MeAH pacT-
BOPSIOT B KBapleroil yallke npH HarpeBaHuu B 25 ¢M® a30THOH KHC-
JOTH, pa3fapiaennod | : 1, nepeBoAsAT B MepHYIO KOJAOYy BMECTHMOCTBHIO
100 eM?, 10BOAAT BOAOH A0 METKH U IePeMellHBaloT.

Flapecky cepHOkWCJOro HiKedss Maccoit 4,785 r pacTBopsilOT B BO-
Je, cojepriaumiedt | cM? CepHOH KIICAOTHI, MepPeBOJdAT B MepHyK Koaly
BvectumocToio 100 cm?, noBoAsiT BOXOH A0 MeTKH H MepemelIHBalorT.
SHayeHHe MacChl HaBeCKH YTOUHSIOT IOCJe OnpeLe/eHHs OCHOBHOrO
BELIECTBA B CePHOKUCIOM HHUKeNe.

HaBecky aBax<ipl NnepeKpHUCTAJNH30BAHHOTO JBYXPOMOBOKHCJIONO
KaJiHsg Maccoit 2,828 r pacTBOPSIOT B BOJe, NEPEBOJAAT B MEPHYIO KO.I-
Oy BmecTaMOCThIO 160 M3, LOBOAAT BOJIOH A0 METKH H nepeMelnBaioT.

3. IORTOTOBKA K AHAJIH3Y

3.1. [IlpurotroBaedne 6ydepHOH cMecH

20 r rpaduToBOrO NOpolka, 2,5 r xaopucroro narpus, 0,05 r Tpex-
OKHCH cypbMbl H 1,0 I yriekHcaoro Gapusi nepeMeulnBalT B CTyNKe B
TeyeHHe | 4 uau Ha BHOpOycTaHOoBKe B TedeHHe 40—50 mHH.

32. [IpurotoBienne oO6pa3uoB CPaBHEHHSN

O6pasuer cpapHeHns (OC) roToBsT Ha OCHOBE OKMCH TaHTaaa,
YIICTOH MO Onpe/lesisicMbIM IIPUMeECAM, T. €. 3TH NPHMeCH He oOHapyxe-
Hbi DPH MPOBEJACHWY aHaJW30B, NPUBEAEHHBIX B pasia. 4 u 5 Hacrod-
wero crangapra. Jlonyckaercss NpUrOTOBJICHHe OCHOBH H3 HOPOLIKa
T&HTAJa BBICOKOH 4MCTOTH mo 1. 3.2.1.

3.2.1. lipueorosaenue ocHoBsL

Harecky nopouika Tautaja maccoft 5300 r moMeliaroT B BHHHIIAC-
TOBBIA CT4KaH, CMayHBalT BOAOH A0 00pasoBaHHA TyCTOH KalUHLH,
nopulAMH  (mocde npekpauleHus OypHOH peaklMH) J00aBJSIOT
1100 cM® $HTOPHCTOBOAOPOAHOA KHCJOTHI, 3aTeM MO KallisM H06aBJsi-
10T a30THYIO KHCJOTY A0 NPeKpalleHHA BbIJeJE€HHS OKHCJOB  a30Ta.
[ocae oxaaxicHusA pacTBop QUABTPYIOT B KOsIOy DyH3cHa H3 opranu-
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€. 5 TOCT 18904.6—89

4ecKOro cTekJa uepe3 NEepXJOPBHHHIOBYO TKawb. K cduapTpary no-
6aBJSAIOT BOAY C PACYETOM, 4TOOH KOHUEHTPAUHs TaHTaJa B pacTBope
6uia 100 r/am8 Ikcrparupyor taHtan TpuOyruidocdatoM B Tpu
CTaj#H IPH COOTHOIUEHMH OpraHuyeckok u BoOAHOH das 0,5: [,0;
0,3:1,0; 0,2:1,0. Bognyo a3y cauBalOT B OTXOABl, OPTraHUYECKYIO
06beAHHSIIOT H NPOMBIBAIOT CcepHOU kucaotoil (1:1), mpH cooTHOIe-
Huu ¢as 1,0:0,2.

U3 oprannveckoll (pasel NPOBOASAT PEIKCTPALUI0 TaHTana pPaCTRO-
poM (PTOPHCTOrO AMMOHHS B TPH CTaJAHU NIPH COOTHOLIGHHH OpraHuuec-
Koil 1 BoxHO# ¢a3 1:0,4; 1:0,2; 1:0,1. s Boawolt asm TaHTad
ocaxpaaior ammuakom npu pH 7—8, ocanok OT¢hHABTPOBHIBAIOT uepes
(UABTD «CHHsIS JIEHTa» MOA BaKyyMOM Ha BOPOHKe H3 OPTraHHYeCKOro
crekaa. [ToayueHHYI0 THAPOOKHCH TaHTaja CMBIBAIOT B CTakaH H3 Op-
FaHUYECKOTO CTEKJA MATHKPATHHIM O0DBEMOM BOABL H CHOBA (HABTPY-
101. OTMBIBKy BOJLOH MOBTOPSAIOT TPHKAbI, 3aTeM NPOMBIBAOT CIUp-
TOM Ha BOPOHKe, TOMEINIAIOT B IVIaTHHOBYIO YallKy, CyIIaT B CyIIHJb-
HoM IIKady B TeueHue 5—6 u mpu 140—150°C, 3aTeM npokanuBaoT B
Mmy¢enbHoit euy B TedeHHe 24 4 npu 800—900°C. ITosydennyio ocHo-
By aHAJH3HDYIOT B COOTBETCTBHH C pasi. 4, 5.

3.2.2. [Ipuzorossrenue 06pa3yos cpasHenus

TFomosuoii obGpasen cpaBHeHus (I'OC) roToBaAT CMeIIMBAHHEM
OCHOBHl CO CTAHAAPTHHIMM PAcTBOPaMH H NpeiBapHTENbHO NPOKajeH-
HBIMH OKHCSIMH ONpefesisieMbiX 3JeMeHTOB.

B naaTtHHOByIO uawky nomemator 20 r OCHOBH, mOcCJe10BaTeJbHO
BEOAAT 1o 18 cM?® KamxJA0TO M3 CTAHAAPTHBIX PacTBOPOB KOHHEHTpAauH-
el 10 mr/cm3. [Tocse BBemeHHS KaxJA0r0 pacTBOPa CMeCh NMOACYIIHBA-
107 Ha nAuTKe, (1o OKOHYAHHM BBeJICHHS CTAHAAPTHHIX pacTBOPOB
aMIOMHHHS, KaJblUMsI, MaTHUS,, Mapranua, MeJH, HHKeJss H XpoMa NHOX-
CViUICHHYI0 CMech NPOKaJHBAIOT B MYyQeJLHOH neuu npu TeMieparype
750°C B Tederne 1 4.

B tanrtanoByno ctynky nomemaior 0,3213 r oxucu Banapus (V),
0,385! r oxucu kpemuus (IV); 0,2573 r oxkucu xkemesa (III); 25,7510
okiicu HuoOus (V); 0,2285 r okucu ogoea (IV); 0,3002 r oxkucH TH-
tana (IV) un 0,2431 r okucy UMPKOHHA (V), mepeMEIHBAIOT, 3aTeM
J06aBJAIT CONEPKHMOe NJATHHOBOHA YallKH H TUlAaTeJbHO PaCTHPaioT
TaHTAJIOBEIM MMeCTHKOM B TeueHHe 3—3,5 u, 3aTem noGasisiioT 28,4267 r
OCHOBHI H TILATEJbHO MEPEeMEIUBAIOT B TeueHHe 3 4 HJH Ha BHOGpoycC-
raHoBKe B TeueHHe 40—50 MuH. [TepememinBanne B cTynKe A0NYyCKaercd
GPOBOAMTH ¢ fo0aBJeHHeM CIHPTa AJs NMOAAEPXKAHHA CMECH B KallH-
11e06pa3noM COCTOSIHHH C MOCJEAYIONHM BhicyliHBanuem. [lonyvennsiit
I'OC xpaHAT B IVIOTHO 3aKPHITOHA CTEKJIAHHOH GaHKe.

Ocranpisie OC roTOBAT mnochAeioBaTeNbHbiM pasbabiennem I'OC
1 nocjaegyomux OC ocHoBoH. MaccoBas noJs onpele/sieMBIX NpHMe-
cefi B IIPOLEHTAaX K CyMMe MeTa/UIOB TaHTajJa W NPHMeCeH ¥ BBOJAH-
Mbie B CMeCb HAaBeCKH OCHOBH H paszbarasemoro OC ykasaHe B
tada. 1.
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TOCT 18904.6—89 C. 6

Tabauma 1
Maccosas poas, % Macca HaBeCKkH, I
aJIOMHUHHS, BAHANUA,
DBoSHITERHE | pawin, warii, pasGasanentoro
Magrauua, MeJH, HUOOHA OCHOBBI (o6oznaveHHe
e Shom oépaana
IHPKOHHSA
roc 3- 101! 30,0
OC-1 3-10-2 3,0 83,4830 1,0000 (TOC)
0C-2 1-10-2 1,0 27,3375 1,0000 (IOC)
0C-3 3-10-8 3-10-! 8,9457 1,0000 (OC-1)
0C-4 1-10-3 1-10~¢ 8,9823 1,0000 (OC-2)
OC-5 3-10-4 3 102 8,9948 1,0000 (OC-3)
0C-6 1-10-4 1-10~2 8,9985 1,0000 (OC-4)
QC-7 3-10-5 3-10~3 9,000 1,0000 (OC-5)

Kaxnnii obpasen cpaBHeHHs CMelIHBAOT ¢ GydepHON CMeCbio B
COOTHOLIEHHH 3 : 1 B CTyIKe H3 OPrCTeKJa B TeueHHe 2—3 Y HJH Ha
BubpoycTanosxe B TevenHe 1,6—2 y. I'otoBeie OC XpaHST B IJIOTHO
3aKPBITHIX CTEKJSHHEIX OaHKax.

Honyckaercs npurotosaende OC ¢ Hcnosp3oBaHHeM JAPYrHX KOJH-
YeCTB CMElUHBAEMBIX BEHIECTB NPH COXPAHEHHH 3BAYeHHH MacCOBHX
JoJiefl, yKa3zaHHHIX B CTaHjapre.

4. IPOBEAEHHE AHAJIH3A

41 IToxgroroBka npob6 K aHamdu3y

Ilpo6y Meranna mepeBoAsT B OKHCh: B NJIaTHHOBEI THreJb, npen-
BapuTeJrHO ppoTeptriit couproM (0,5 cM3) momemator 0,9—1,0 r mpo-
Obl, OKHCJSIOT CHAYajJa Ha Kpaw PasorpeToii MydeJpHOH neuH, a 3a-
TeM MPOKaNHBalOT npu Temneparype 700—800°C. ITosHOTYy OKuCHEHHS
yCTaHaBJIHBAIOT II0 LBETy: MOJHOCTbIO OKHCJeHHas npoba npHobpera-
eT Gesbl HAH CBeTJO-XKeJTHH uBeT. [JoNy4eHHYyI0 OKHCb NEPEHOCAT B
TAaHTAJOBYIO CTYNIKY H PaCTHpAIOT B TeUeHHE O MHUH.

AHanu3yupyeMylo OKHChb CMeIUHBAIOT ¢ By(epHOH CMechi0 B COOTHO-
weHny 3: 1 10 Macce B CTyNKe WM Ha BHOpoycTaHOoBKe (10—15 mun).

[1pH B3sITHH HaBeCOK JONOUKY, WNATeNH U APyrue npHCNocobJenus
nporupator coupToM (0,5 cM® Ha onuH obpaseu).

[Tpu nepemelIUBAHHH CTYNKH, NECTHKH HJM jJeTaJH BHOPOYCTaHOB-
KH MOIOT BOAOH H NPOTHpalOT cnupToM (2 cM3 Ha oAHMH o6Gpasem).

42. Bo3byxaeHHe CIHEKTPOB

Ananusupyembie o6pasus ¥ OC, cMemanHbe ¢ 6ydepHOi cMeCho,
IOTHO (Ge3 B3BeWMBaHUSA) HAOHBAIOT B KPaTephl YTOJLHEIX 3JIEKTPO-
JIOB Thila «PIOMKa», KOTOpble BKJIOYAOT B Lelb AYTH MOCTOSHHOTO TO-
Ka B KauecTBe HMUXKHEro sJekrpoja-aHosa. KartomoMm ciayxar Bepx-
HHe 3JIeKTPONbl, 3aTOYEHHEE HA yCeyeHHHH KOHyc. CHjla TOKa Jyrd
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20 A, BpeMs 3Kcno3uuHu 30 ¢, MeXK3JTEKTPOAHbIH NPOMEXYTOK 2,5 MM.

Ilpu omnpepeneHud  MaAbXx CcOAepwaHuii Buobusa (3-10-3—
3-1071%): cuna Toka 22—24 A, Bpems obxura — 10 c, BpeMsi 3KcIO-
3unhi — 40 ¢, OCTaJapHble YCJOBHSI T€ K€, 4TO H NPH OnpeleeHHR
JIPYTHX NPHMeceH.

4.3. PervcTpaiuHus COHEeKTpPOB

4.3.1. Tipu dotorpaduyeckoil perucTpauuy WHPHHA LIEJIH CIEKTPO-
rpada APC-13 13—15 MKM, cuCTeMa OCBELIEHHS — TPEeXJHH30Bas.
Ha ¢oronnacTuEky ¢ororpadupyior no 3 CHEKTpa KaxkAOH nNpobh B
kaxjoro CC. ®ororpadpupoBanne NOBTOPAOT iABa pasa. dororpadu-
pyemas oGnacts cnekTpa: 245—350 umM u 360—450 um (npu onpeie-
Jdenud kajbius). PotorpadupyioT KaKIYI0 NOPLUHIO, NOAIOTOBAECHHYIO
(cyvewrannylo ¢ OydepHOi cMecblo) H3 OJIHON HaBeCKH MCXOAHOH Mpo-
6B OKHCH (HJIH OKMCJIEHHOH npolbl MeTaana) Ha ABYX (HOTONJIACTIH-
Kax 1o TPH pasa Ha KaxIoii.

[Tocae ¢otorpadupoBanusi cnekTpoB (GOTONMACTUHKH TUPOSBIAIOT,
MOIOT, (DHKCHPYIOT, IPOMBIBAIOT B MPOTOYHOH BOJE H CyLIaT.

4.32. Tlpu (pOTO3/IEKTPHUECKOH perUCcTPalMu IUHPHHA  BXOJHOH
wenan GborosekTpuueckoit ycranoskn HPC-36 (APC-44) 0,15—
0,20 wks, CHCTeMa OCBeIieHUs — ABYXJHH30Basi. PerucTpupyor no
JBa CITeKTPa OAHOH NOPIHH, NMOATOTOBAEHHOI (cMelnaHHOH ¢ Oydep-
HOM (M€ChIO) H3 OJHOH HABECKH HCXOJAHON NPOOBI OKHCH (HJIM OKHC-
JIeHHOH npobbl MeTaJsa).

5. QBPABOTKA PE3VIBTATOB

5.1. @ortonnactHHKH (OTOMETPHPYIOT HAa MmuKpodoToMeTpe. Ha
KaXx10fi CNerTPOrpaMMe I3MepsioT NOYCPHEHHS aHAJHTHUECKHX JIH-
HH{i H JIMHHH CDPaBHEHHS, BBIYIICJAIOT PasHOCTh nouepHeHuit (AS), Ha-
XUIAT CPelHee apH(MeTHYecKoe 3HaueHlle AS 1Jsi Tpex CIEKTPO-
rpaMM, IOJIYYEHHBIX OT onHOro ofpasua. JJIHb BOJIH aHAaJHTHYECKHX
JIMHHE U JIMHUHA CPABHEHHS NpUBeAeHHl B TabJa. 2.

5.2. Ha Bmixone ¢oTo3/eKTpUYecKOfl ycTaHOBKH (TabJjo uudposo-
TO BOJILTMETPA HIH JICHTA LH(PONEYaTAICLero yCTPOHCTBA) NOaydanT
nokasaHus (K), NPONOPUHOHAJAbHbLIE J0rapH(GMy OTHOCHTEJbHOH HH-
TEHCHDHOCTH aHAaJHTHUECKOH JIMHUII H JIMHHH cpaBHenusi (taba. 2).

53. Oas kamkioi onpenejsieM s DPHMCCH CTPOAT TPaLyHPCBOY-
HBl rpaduk: no ocie abenice OTKiaAbBoioT 3uavenus 1g €, rae C —
MaccoBas AoJA (B npouedrax) onpeiedsieMoi npumeck B OC; 1o
OCH Op,AMHAT OTKJAABIBAIOT YCPEAHEHHble 3HayeHHs aHAJHTHYCCKOTO
curnasza (AS mam R) coorserctytomux OC. Ilo sTHM rpadukam H
YCPEeAHCHHBIM 3HaYeHHsiM aHaJHTHYECKOro CHIHAJa, MOJIyYeHHHIM MO0
CHeKTpaM Tpo0, HAXOAAT 3HAYEHHS MACCORBIX AOJNeH OnpelesieMbix
npHMecefl B aHAJH3HPYeMBIX IPOGax.

5.3.1. Ilpu ¢ororpaduueckoii perucTpauun CreKTpa 3a ONHWH H3
Pe3y.bTaTOB NapaJsiiieJbHOrO ONpelesiCHIS NPHMHHMAKT CPelHee pe-
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FOCT 18904.6—89 C. 8

Tab6auna 2

JliHHa BOJNHBI, HM
OupepensieMbifi ) T dnemeHT HuTeppan onpenenseMoi
SJeMeHT aHaJdHTHYeC- JUHAH cpaBHeHAst MaccoBoft 10JH
Ko¥t MMHHH CpaBHeHHS i npumecH, %
AnoMunmii 308,22 323,25 CypbMa 1-10—4—3-10-2
396,15 389,18 Bapuii 1-10—4—3-10-3
396,15% | 3936* Bapuit 1-10-4—3-10-2
Bauanufi 318,34 323,25 Cypbma 3-10-4=3- 102
318,34* 277,8%* CypbMma 3-10—4—3-10—2
JKeneso 252,29 267,00 CypbMma 2.10-3-3-10-2
272,09 28779 CypbMa 2. 10—4—~1-10-2
296,69 287,79 CypbMa 2-10—4—1-10-2
296,68* 287,79* CypbMma 2-10—4—3-10-2
Kanpuuh 396,85 389,18 Bapuit
430,25 428.231 Bapwnii
422,67* 393.6* Bapui
445 49* 393,6 Dapuit
Kpemunit 251,43 267,00 CypbMma 1-10—3—=3-10-2
251,61 267,00 Cypbua 2-10—4—1-10-2
251,61* 267,00* CypbMa 2.10—4—-3- 102
Maruni 278,30 287,79 CypbMma 1-10-3-3-10-2
280,27 287.79 CypbMma 1-10—4—1-10-2
280,27* 287,79* CypbMa 1.10-4—3-10-2
Maprasen 257,61 267,00 CypbMa 3-10—4—3-10-2
257,61* 287,79* CypbMa 1-10—4—-3-10-2
280,11 287.79 Cypbuma 1-10—4—3-10-3
Meas 282,44 287,79 CypbMma 3-10-3—-3-10-2
324,75 323,25 CypbMma 1-10—4—1-10-2
324,75% 987,79*% CypbMa 1-10—4—3-10-2
Huxens 300,25 287,79 CypbMa 1-10—4—1-10-2
300,36 287,79 CypbMa 3-10—4—-3-10-2
341,48* 287,79 CypeMa 1-10—4—3-10-2
Hro6ufi 295,09 994 96 TauTana 3-103—1,0
289,78 289,95 Taunran 3-10—2-3,0
405,89* 472,3 Tantan 1-10—2—-3,0
011080 317,51* 323,25 CypbMa 1-10—4—1-10-2
Turan 307,87 323,25 Cypbma 1-10—4—1 102
318,65 323,25 CypbMa 3-10—4—-3 102
307,87* 287,79* CypbMa 1-10—4-3- 102
Xpom 302,16 287,79 CypbMa 1-10-4—1-10-2
425,43* 287,72* Cypbma 1-10—4—1-10-2
Uupxonuii  339,20* 333,20 Tanran 2-10—4—1-10-2
lf J 4723 1 Tauran 2-10-4—1-10-2

* JI¥uHH, WCTOJIb3yeMble NPH (POTOJIEKTPHUECKOH PErHCTPAalHKH.

3y/bTATOB, NMOJYYEHHBIX Ha ABYX (DOTONNIACTHHKAX, KaXKIABIH H3 KOTO-
PHIX SBJSETCS CPENHHM TPeX CIIeKTPOrpaMmM.

5.3.2. [Ipn (OTO3/IeKTPHYECKOH PETrHCTPALHH CHEKTpa 3a pe3y/b-
TaT OJHOro M3 NapajJesbHEIX ONpefle/eHHH NPUHHMAIOT CpPefiHee pe-
3yJIBTATOB H3MEDPEeHHil aHAJMTHYECKHX CHTHAJOB JBYX CIEKTPOB.
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C. 9 TOCT 18904.6—89

5.4. Jlonyckaercss npoBOAHTL 06pabOTKy aHaJHTHUECKHX CHMHAJOB
¢ nomoupo 2BM «Mckpa-1256», J1-3—28 uau aHaJOrM4HOro THNA
no IporpaMMaM, YTBeP:KIEHHBIM B YCTaHOBJEHHOM MOPSAKE.

5.5. AGCOJIIOTHBIE 3HAaUeHHs Pa3HOCTeH NBYX pe3yJbTaTOB napas-
JleJIbHBIX OnpefeseHHH (IOKasaTelIb CXOAHMOCTH) H ABYX Pe3y/bTaTOB
aHaau30B (IIOKasarTesap BOCHPOH3BOJHMOCTH), YHCJIEHHO PaBHBIE MeEX-
Iy coboli, ¢ BepoaTHOCTbIO P=0,95, N0/N¥HH HE NPeBHINATL 3HAYEHHH
JOMyCKAaeMBIX PAaCXOXKAEHUH, NPUBeNeHHHIX B Taba. 3.

Ta6aupa 3

Donyckaemoe ofacxo)xaexne.
OnpepensaeMsplit MaccoBas
37eMenT noas, %
npr dororpadmue npH doroanexmpmue-
ChOﬂ PETHCTPAIMH ckolt perucTpaiyn
I
Huo6ni 3-10-8 1,7 -10-3 15-10-2
1-10-! 4-10-2 3-10-2
1,0 4.10-! 3-10-!
3,0 1,0 8- 10!
Amomunnfi,  Banaami, 1-10-4 7 -10-5 4.10-5
XKeJe30, KajbLul, KpeM- 1-10-2 710 4-104
HMil, Maruuil, Mapraseu, 1-10-2 5 103 4.10-8
Mellb, HHKEJb, OJIOBO, TH- 3-10-2 14 10-2 1-10-2
TaH, XpOM, LHPKOHHA

Jlonyckaemble pacxoAeHHS AJIs NPOMEXYTOYHHIX 3HAUeHHH Mac-
COBRIX JOJIeli PACCUMTHIBAIOT METOAOM JHHeHHOH HMHTEPIOJSuHH.

5.6. JlomyckaeTcss mpHMeHeHHE APYTHX METOAHK aHa/NH3a, mo MeT-
POJIOTHYECKHM XapaKTepHCTHKaM He yCTYNaloHM NpHBeAeHHHM B
cTanzapre.
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UHPOPMAILUOHHBIE JAHHBIE

. PABPABOTAH U BHECEH MuHHCTepCTBOM LEBETHOH MeTaayp-
ram CCCP

WUCNOQJIHUTEJH

JI. H. ®uaumonos, B. M. Baanumupora, H. A. ApaxeansH,
Bb. M. [lo6xuna, P. ®. Makapogra, A, C. Tepexosa

. YTBEP)XIEH M BBEIEH B AEWUCTBHUE IHocraHoBieHuem
Focynapcteennoro xomurera CCCP no craupapram or 20.03.8%
N 563

3. BBAMEH TIOCT 18904.6—73
4. CCBIJICYHBIE HOPMATHBHO-TEXHHYECKHE JOKYMEH-

Thi

OGoanauedue HTJM, Ha xoTopuiit
RaHa CChLIKA HomMep paspena, nyuxkra

T'OCT 612—75

rOCT 3118—77
T'OCT 3760—79
T'OCT 4142—77
I'OCT 4158—80
T'OCT 422075
T'OCT 4233—37
T'OCT 4461—77
T'OCT 4465—74
T'OCT 4518—75
T'OCT 4526—75
I'OCT 5962—67
[OCT 9428—73
I'OCT 11088—75
I'OCT 11125—84
T'OCT 13276—79
FOCT 1426177
I'OCT 14262—78
I'OCT 18300—87

I'OCT 18904.0—89

TOCT 21241—77
T'OCT 22516—77
TI'OCT 23463—79
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