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¥IK 661.888.222.543.06:006.354 B ’ Tpynna JI19"
rOCYIAPCTBEHHBIA CTAHJAPT POCCHACKOR ®EJEPALLHM

HHOBHA NATHOKHCh

ATOMHO-9MHUCCHOHHWR METOJ ONPEeNeNcHAN MACCOBOR
AONH THTAHA, KPEMHMA, MEALIA, HHKEAR, ATIOMRHAS,
MATHHA, MApraniua, KoGaAbTa, XPOMA, CEHHUA H LMPKOHHA roct pe

Niobium pentoxide. Atomic-emission method for 50233.4—92
determination of titanium, silicon, iron, nickel,
aluminiuh, magnesium manganse, cobalt,
chromium, lead and zirconinem

OKCTY 1709

Hara peepeHus 01.07.93

Hacroswui crasaapr pacupoCTPaHAeTCs Ha NATHOKHCL HHOOHSR
H YCTaHABJHBaAET HTDHHD-BMHCCHDHHHﬁ MeTOoq GHI]E.E[EJIEHHH HHCEUB'HFI
IOJH THTAaHA, KPeMHHN, Xefe3a, HHKeJNA, anlOMHHHA, MAarHH#A, Map-
radua, kobHaJbTa, XpOMa, CBHHIlA H IHPKOHHA.

METDJII, OCHOBAH HA HE—MEPEHHH HHTEHCHBHOCTH JHHHH SAeMCHTOR
npuMecefi B crnekTpe, NOJyYEeHHOM NPH HCNAapeHHH NATHOKHCH HHOOHA
B CMecH ¢ rpadHTOBbHIM MOPOLIKOM H XJOPHCTHIM HAaTPHEM H3 KpaTepa
rnadm'rnﬂurﬂ AJERTPOAA B AVre NMNOCTOAHHOID TOKA.

Hutepsan onpefenseMblx MAacCOBHX AOJEH nNpHMecell MeTanlNoB B
MATHOKHCH HHGﬁHH, %:

THTAHA or 5-10-4 do 1-10-%
KPEeMHHA or 1-10-3 ao 1-107%
Hesiesa or 1-107% a0 3-10°%;
HHKEeAR or 510~ a0 2-10°7,
aJIOMHHHA or 510~ ao 1-10-2
Marumg or 5-10-* a0 5- 1079
MapraHua - or 1-10~* a0 2-107%
kofa eTa ot 1-10-3 10 3-107%;
xXpoMa or 1+10-3 a0 3-10-% '
CRHHILA or 5+ 101 a0 3-10-%
P ROHHHA ot 3-10-8 a0 2.102

1. OBILHE TPEBOBAHHSA

Oouuie Tpeborants K vetoly apamiza — no NOCT TR385.0,

Hinavus odHUHAILHOE -
KO Haaarearerso cranapros, 1992

HacTomunn CTAMAERT He MOMET GoiTh COJAHOCTEAY WIH HACTHHIG ROCIDORIACACH,.
THAKEPURAH W DACTPOCTRAHEH Ges patpemenuy [ocerarpapra Pocemst
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TOCT P 50233.4—92 C. 2

2. ATIMAPATYPA, MATEPHAJIbI H PEAKTHBGI

Cnextporpag AudpaxunoHswi  thma J®PC-8, ¢ pelleTkof
600 WwTpHX/MM M TPEXJAHH30BOHA CHCTeMOM OCBelIEHHA HJAH AHAMOTHY-
HOTO THITA. :

T'ewepaTtop ayrosoit JI-2 ¢ nononnHTeIbHBIM peOCTAaTOM HAH aHa-
AOrHUHBI, TpHcnocobAeHHBIA ANA NOLMKHra AVIH NOCTOAHHOTO TOKA
BLICOKOYACTOTHLIM Pa3pAAOM.

Bunpamureas 250—300 B, 30—50 A.

MukpocdoToMerp HeperucTpupylomui Tena M®-2 wiu ananoray-
TbiH.

Cnektponpoektop [1C-18 nwau aHanorHYHbIA.

Becwt aHaJHTHYECKHe.

Becw TopcHonusie THna BT-500 nau asanornyHbie.

Becw Texumueckue THna BH3. :

CTynK# H MECTHKH H3 OPraHHYecKoro creknaa.

Boke #3 opraHAYeckKoro CTeKsa

Jlamna wuHbpakpachaa HK3-500 c¢ peryastopoM HanpaKeHHs
tuna PHO-250—0,5 uaH aHaNOTHYHAA.

! ITheHka NOAKITHIEHOBAA. .

Bata MeAHUHHCKAas KoMnpeccHas Wi rurpockonuueckas no [OCT
5556,

Kanwka 6ymaxuas no T'OCT 892.

I Meup mydeavnan tina CHOJI ¢ tepmoperyastopoM, obecneuHBa-
wouas remnepatypy ao 900°C.

Turan dapdopoBHe.

[aacTHHKH thoTorpadHueckue cnextporpaduueckne tuna [TPC-02
« TI®C-03 nponssoxcrsa [0 «Cnasuu», pasmepom 9X12 uau ana-
NOTHUHBle, ofecneyHBaoliHe HOPMAaJbHbIE MOYepPHeHHA aHaJHTHUECKHX
JHHHHA H oHA B CMEKTPE.

CTaHoK AAA 3aTOYKH rpadHTOBHIX 3JEKTpPOAOB.

Vrau rpadutossie OCY 7—3, auamerpom 6 MM,

SnekTpoAp rpaduTOBHIE, BLITOYEHHBIE W3 TPadHTOBBIX cTepHHed
OCY 7—3, auamerpom 6 MM, 3aTOUEHHbIE HA YCEYEHHBIH KOHYC C MJO-
mankoit AHaMetrpom 1,5 MM. i

DnekTpoabl rpaHTOBLIE, BEITOUEHHBIE H3 rpaHTOBBIX CTEPHHEH
OCY 7—3, auamerpom 6 mm, ¢ kpatepom rayOHHOH 2 MM, BHEWIHHM
nuaverpom 4,4 MM, BHYVTPEHHHM JHaMeTpoM 2.5 MM, ILJHHOM 3aro-
yenuoit yactH 10 MM,

OuucTke OOKHIOM NOABEPralOT KaxAyl mnapy 3/eKTpOAOB He-
nocpeICTBEHHO Mepef aHanu30M (3/eKTpol, 3aTOUeHHBIH Ha KOHYC —
KaTo, MEKTPoL ¢ KaHaaoM — aHold).

TpaduT nopoiukoBui ocofoil uncrorst mo TOCT 23463.

Crnupt sTHAOBLI pektHduKoBaHub# no TOCT 1 8300.

AJOMHHHSE OKHCh 0e3BOAHAN AAH CNEeKTPajJbBHOrO aHajH3a.

HKenesza OKHCB.
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C. 3 TOCT P 50233.4—92

Kpemuua (1V) okenp no TOCT 9428, y.n.a.

Hukens okuen yepnas no TOCT 4331, u.

THTana gBYOKHCH, X.4.

Maruns oknes mo N'OCT 4526, y.n.a.

Mapranen, aByokHce GesBogHas, oc.u, 9—2.

Ko6anbra okues mo FTOCT 18671, u.n.a.

LLHpKkOHHS ABYOKHCH CHEKTPAJbHO YHCTAN.

Xpoma okHeb Mapkn OXM-0 no T'OCT 2912,

CBHHUA OKHCh, 41.1.3.

Hatpuit xnopuctsifi, oc.y,, 6—1.

Huotua NATHOKHCE CMEKTP3JbHO-UMCTast, NPOBEPEHHAR Ha OTCYT-
CTBHE NpHMECeH. :

JKCHKaTOP. '

locymapcreenssift  cranaapTHuil of6pasen cocraBa rpadHTOBOrO
nopowka CIIT-27Tlp TCO 2820—83. '

3. NOATOTOBKA K AHAJIH3Y

31. MNparoToBnenne 06pPasuoB CpaBHEeHHSN

OcHoBuo@t o6pasew cpaBHeHHS, cofepKaluit no 1% Tturana, kpem-
HHA, XeJe3a, HHKeNs, XpoMa, aNiOMHHHA, MArHHA, Mapraiiua, kobain-
Ta, UHDKOHHSA, CBHHUA TOTOBAT MeXaHHYCCKHM HCTHPAaHHEM H NepeMe-
WHBAHHEM NATHOKHCH HHOOHA C OKHCAAMH COOTBETCTBYIOIHX MeTan-
JOB.
[Tepen BaaTHem Hapecok okcun kpemuns (IV) nomemaior B TH-
refb, MPOKaJdHBAWT B MyedbHoH neud npu temnepatype 700—800°C
B TeyeHne 30 MHH H OXAaMKA3WOT B IKCHKaTOpE,

Hageckn wmaccodfi: 0,0167 r asyokucu tHtana, 0,0214 r asvokucH
kpemudda, 00143 r oxncu menesa, 00141 r oxucw Huxeasn, 00146 r
oxucH xpoma, 0.0189 r oxkucu anmomuuus, (L0167 r oxewna  waruus,
0.0158 r okucn mapranua (IV) Gessoawofl, 00141 r okHeH KoGaabTa,
0,0108 r okHcn ceunua v 0,0135 ABYOKHCH LHDKOHHA NOMELLAOT B
CTYNKy; H3 OpraHHveckoro ctexaa W gobGasaswTt 08291 r nsTHOKHCH
HHOOHA. CMech TUlATeABHO NepeMellHBalT, A00ABAAA COMPT AA% NOA-
JAepeHHA CMeCcH B KallHUueoOpa3HOM COCTOAHHH, B TeYEHHE Yaca H BH-
CYWHBaT nold HHGpakpacHoi namnoi. Ha | r cmecu pacxoayercs
4 cm?® cnupra.

[TocnenoBarteavHum pasGasieHneM OCHOBHOro o6pasua cpaBHCHHS
NATHOKHCBKY HHOOGHA TroTOBAT cepHiO0 obpasuos cpasnedns (OC) ¢
yOulBaOlel KOHUEHTpauWeld onpeleaseMblx 3JeMeHToB. Maccosylo
00AI0 Kaxao# w3 onpeledseMbix npHMmecefi 8 OC1—OCI10, B pacuete
Ha cojlepraHHe MeTaJOB B NATHOKHCH HHOOHA, H BBOIHMBLIE B CMECh
HEBECKIH NATHOKHCH HHOOHMA M npeawiayilero ofipasia NpHBEIeHH B
Taba. 1.
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roct p 50233.4—92 C. 4

Tatnuuwa T

Macca HEBeLEH, ©
Maccosaa aoan
OfoaHaveHHe gamaod HI onpe-
Dﬁﬂﬂ-‘lll.ﬂ BEAREHMBIX DjREiMe- TUHT RO B pazﬁannneunm ﬂﬁpa]ua
. ceft, % Huobusn ia ckobKax oboldale ine)
|
0cCl 1. 10— 03984 13776 {ocw. oGpasen);
OC2 5102 1,7760 1.7760 (OC1)
OC3 2.10-2 2,3280 1,5520 {OC2)
OC4 . 1. 102 1.8800 1 8800 (OC3)
OC5 5-10 1. 7600 1.7600 (OC4)
OCh 2. 103 2,2800 1.5200 (OC5)
0C7 1.10-2 1,8000 1:8600 (OC6) 4
0C8 5. 10—+ 1,6000 1.6000 (OCT)
OC9 2.10-*% 18000 1.2000 (CCB)
Qcio 1. 10— 1, G000 10000 (OC9)

O6pasusl cpaBHEHHA XPaHAT B MOJH3ITHAEHOBLIX OGaHKax ¢ LpuIll-
Kamu, [IpH HANHYHKH OnpelensieMblX 3JIEMEHTOB B OCHOBE BHOCHT COOT-

CETCTBYOULIHE MONpdBKH Ha HX COLEDXKAHHE B Uﬁpﬂﬂﬂﬂl‘[ CpanHenHA.

4, NPOBEREHHE AHAJIH3A

[MToarotoeky npo6 u 06pasloB CpaBHEHHA OCYIHEcTBAAIOT B OoKce,
Hagecky 100 mr npo6u i obpasua cpaBHeHHs TULATEJbHO pacTHpa-
(0T B CTVIKe M3 opranHueckoro crexkaa co 100 mr rpadurta nopowko-
poro # 10 Mr XJOPHCTOrO HATPHA B TeYeHHe O—7 MHH.

[ToaroToBaeHHVI0 npoby uAKH ofipasel cpaBHeHHs HaOHBAKT B Kpa-
Tepsl Tpex rpadMTOBHIX 3JEKTPOAOB, MpelBapHTeNbHO O000MHIKEHHLIX B
Ayre NOCTOAHHOrO ToKa npH 7 A B TeueHHe D c.

Oas 3anoJHeHHs SMeKTPOAOB CMeCh BBHICHIMAIOT Ha JIHCT KaJbKH H
HeodHOKPaTHHIM MOCPYyXeHHeM 3JeKTpoda MAOTHO 3anoandnT ek
kpatep. KonnuecTBo MaTepHaja, NoMElaeMoro B 3JeKTpOlL, onpeie-
NRCTCH pa3MepaMH KpaTepa, B3BellHBAHHE He MPOBOAAT. DNeKTPOMLI
VCTAHABJHBAIOT B LITATHE B BePTHKaNbHOM mnoJoeHHH. BepxuAm
3JeKTPOAOM CAVIKHT rpaduTOBHA CcTepieHb, 3aTOYCHHBIH Ha KOHYC.
Memxay 3JeKTPOAAMH 3aXHralOT AVry NOCTOSHHOro TOKa cHaofl 15 A,
Bo nafexandHe BoiGpoca MmaTepHaaa H3 KpaTepa 3JeKTPOLOB BKJIN-
YalOT TOK NPH COMKHYTHIX 3JEKTpoAax ¢ HX NOCAeAyHIHM paiBeje-
HHEM, 3HAYeHHE TOKAa KOHTPOJHPVETCA MO MPOEKUHH Ha NpOMEXYTOoY-
Hoii Auadparme. Bpema skcnosnumu 60 c, PaccrosnHe memiy sJex-
TPOLAMH 3 MM.

Cnextpul B ofbaactd aauu Boad 300 um dortorpadupyior ¢ no-
moibio cnekrporpada APC-8 ¢ pemerkoi 600 wrpHx/MM, HeONB3YS
TPexXNHH30BVI0 cHeteMmy ocBelleHns wesd. Ulupuna menn cnexrtpo-
rpadha 15 mxm. TlpomemyTtounylo auadparmy noabupaioTt Takum 00-
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L

PazoM,” 4To6bi obecneynTy HDM{
1, a/IbHBE NOYCPHEeHHSH
MHHHH H DOHA B cnekTpe. g HHaiTiecKix

Hast naunnosoatosoi
J Olf HaCTH CNEeKTpa B kacceTy cnektporpada mno-
MEILAIOT hoTonaacTHHky Thaa [TOC-02, gns anaﬂmao.rmgaa% 3141{1:?3

[1®C-03. Junu
' A paskema (GOTOMIACTHHOK NOMNKH
Anuny Boauel 315 #M. a4 TPHXOIHTBCA Ha

N CnekTp xampoil npolLl  Kaxaoro o0pasua cpaBHeHHR PErHCTPH-
PYIOT Ha doTonnactuiKke no TpH pasa. SKCNOHHPOBAHHEE MIACTHHKH

1 r m L] n

5. OBPABOTKA PE3YJIbTATOB

2.1. B kaxno#h cnexr
1. porpamme OTOMETPHPVIOT NOYEDHEH -
AHTHUECKOH NHHMII onpenenseMoro s.iemenTs Sn+¢ {cm.p-raﬁzﬂ S}Hau |

ﬁz;frga.iemz?gmerf;]r_[cbnua So W BbluHCAAIDT Pa3HOCTL nouepHeHHd AS=
2o od. 110 TpeMm napannenskeiM snauewnsm AS;, AS, u AS;,
TIOTVHEHHBIM NO TPEM CNEKTPOrpaMMaM, CHATHIM 405 Kaxaoro obpas-

Ua, HaXOAAT CpelHee apHPMETHYeCKDe peayasTaton AS.
Ot noaywennsix cpeannx anavennii AS NEPEXOAAT K COOTBETCTBYIO-
UIHM SHAUEHHAM JIOrapHdMOB OTHOCHTENILHOA HuTeHCHBHOCTH | *?‘
LI

b
HCNOAb3YA TabAHUL, NPHBEAEHHBIE B NPHADKEHHH K F'OCT 13637.1
Heaoabays fg 2
YA 3nauenus lgC g g"-h » MOJYVYEHHBlE Aa8 06pa3uos

CPABHEHHS, CTPOSAT rPaayHPOBOUYHLIA rpaduk B koopaunatax (lgC

lg =
g 7, ), roe C— wmaccosas poas (%) onpeaensembix npHMeced g

B o0pa3suax cpanHenns. 3a PE3YNLTAT aHAH3A MPHHUMAKOT .’HECC(};B}'ED

AQMII0 npHMecH, HaileHnyio No rpadHKy no 3HaYeHHIO fg'{* no-
" 'h l-
AVUCHHOMY I aHaJH3HpveMmoill npoGwl.
: TaGauwua 2
Cnpeteaneyuf Hanma woay aina- Onpeneasnes Hanra aoaw awma-
SAEMSGT ..I'IH'I.'II‘IEE?':IP;IIE JHAKA, ﬂJ'I.EIf;E‘HT JANTHYECKNE aHunit,
HM
Turan 307.86 Maruud 28027
S 323.45 277.83
}ﬁnmu Wit 288.16 Mapraneuy 280.1 |
eAC3I0 296,69 KoGaasr 3{}4'43
oy 305.91 Xpom 302,16
'U-[hMB ) 309,25 Couney 2833
AJOMHBKHA 308 21 Unprowus 339.2
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5.2. PacxoxaeHHA MeXJAy TPeMA Ppe3yAbTaTaMH nNapajlelbHbX
onpefeseHnii (OTHOUIEHHe HaWOGOAbUIEro K HaWMeHblUeMy), a TakKe
ABYMS Pe3yAbTaTaMH aHanu3a (oTHoweHHe GOJbILIETr0 K MEeHbllieMy) C
AOBepHTENbHON BeposaTHOCTRID P=0,95 He nomxuu NpesLlaTs 3nave-
HHSA, NpHBEdeHHLle B Taba, 3.

Tabauna 3
Onpenesness i Maccoman Honyckaemoe il:]nume.nnmun Macconan donyexaenos
BACMEHT xoan, % PACKOM OEHHE IAEMENT noan., T Aok ieine
THTaH 5.10-% 29 Mapraney 1104 2.4
|- 102 24 1-10-% 2.0
1-10-2 24 - 2. 102 2,0
Kpewmun 1103 2.8 KoGaaer 1-10-2 2.4
5.10-3 28 5- 10— 2.0
|- 10— 28 3.10-2 2.0
Henean 1-10—* 26 Xpow 1-10-2 2.6
[-10—2 2.6 6103 2.4
3102 2.6 3.10-12 24
> Hukent 5.10— 24 Cennen 5- 10— 2.0
li 5107 2.0 &-10-2 1.8
; 2.10-2 20 3.10-¢ 1.8
i AJOMHHHKR 5. 10—+ 26 Lupronni 3. 103 26
T 3.103 2.4 l. 12 24
1-10-2 2.4 2.10--2 2.4
Marnah 5. 10— 28
1.10—2 26
5102 2.4 |

HonyckaeMble pacxXoXIeHHs NPOMERYTOMHBIX 3HAYEHHA MACCOBLIX
a0l NpHMecel DacCUMTBIBAIOT METOLOM JHHERHON WHTePNOASILHM,

5.3. KoHTpoAL TOYHOCTH aHaaH3a NPOBOAAT, HCROJb3VS rocyaap-
CTBeHHBH cTanlaprubiil o6pazen (['CO) mnopomka rpadurosoro
CIII-27TIp IT'CO 2820—83. '

Ias storo wasecky 100 mr I'CO Twateasuo PacTHPAT B CTVAKC
H3 oprannueckoro crekaa co 100 Mr ochoBw (maTHOKHCH H:mﬁnh} If
10 Mr Xa0pHCTOro HaTpHA B TeuekHe 5—7 MHH | NPOBOAAT aHAANZ
coraacko pasi. 4 u on. 5.1.

Has kamaoit onpenensemolt  npumecw anasnz [CO cuntaetes
OpAaBKALHEM, ecad oTHOICHHe (Cun) NOJYHEHHOro anajH3a K ATTOC-
tTopanuoMy 3HadcHHio (Car)  (ecaw Caw>>Gar)l w oTHOWECHHO Car K
fI:-h:u: {ecawn C:LT}EHII] HE MPCBLITACT KOPHY KBAAPATHOTO HI 3HAUCHIN
AOMVEKACMOTO  PACNQKLEHNA, YEa3aHHoro B Ta6.1. 3 (1aw marconofl
A0 ONPeIeascMoil NMPHMOCH, COOTBCTUTBYIONLEH EﬂT]_
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HHPOPMAUHOHHBIE JAHHLBIE

1. PASPABOTAH W BHECEH TocynapcTeennnim HayYHO-HCCAEN0-
BATEJBCKHM ¥ NPOEKTHERM HHCTHTYTOM pEﬂ.HﬂHﬁTHJ’IﬂHqECKﬂﬁ npo-
MBI IEHHOCTH

" PA3PABOTYHKH:
. B, T. Muckapbanu, E. . Mapkosa, JI. A. Hukntuua

2. VTBEP)KJLEH M BBEJEH B JEWCTBHUE [ocranosaennem
lNoccranpapra Poccnn 0o1'03.09.92 AE 1098

3. -:Cpuu nepepoi nposepku — 1998 r,
[epuooHuHoCTe NPOBEpKH — O JieT

4. BBEJLEH BIEPBbIE

5. CCbIJTOYHbLIE HOPMATHBHO-TEXHHYECKHE JOKYMEH-
Thbl

Ofiozaavenne HTIH, #a wotoprf

naHa CCuaKa Haosep pazneaa. nmynxta

— —

I'OCT 89289
rocT 2820—73
FOCT 2912--79
FOCT 433178
IF'OCT 4526—75
IFOCT 5556—81
IOCT 9428—73
FocT 13637.1—77
FOCT 18300—87
TOCT 18385.0—89
TOCT 18671—73
FOCT 23463—79

BT R = 03 O RS RD 0D 0D PRI BD 1D

Penaxrop 8. M. Jlewenxuna
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