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Method of emission-spectral analysis
with photoelectric registration of spectrum
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HecoGmopenue cTanpapra npecienyeres mo 3aKOHY
Hacrosilmii cTangapr ycTaHaBJAMBAET 3MHCCHOHHO-CIEKTpaJbHbIH

METOA OfNpejeseHHdsl NnpHuMecel B MeaH BBICOKOH UHCTOTH B JAHANaso-
Hax MaccoBbix poJjel x-10—%:

BHCMYTa 0,10—5 CBHHLA 0,10—20
xKejesa 2—25 cejieHa 0,80—20
KaaMHs 0,30—5 cepebpa 0,30—25
KoOanabTa 0,10—10 CYypbMBbl 0,70—20
KpeMHHsi 1—20 Tedlypa 0,50—10
MapraHiia 0,10—10 pochopa 2—25
MBIIIbSIKA 0,40—10 xpoMa 0,40—20
HHKeJis 0,60—20 UHHKA 0,60—20
0J0Ba 0,20—10

Metol ocHOBaH Ha H3MepEeHHWH HHTEHCHBHOCTeH CHEKTPaJbHEIX JH-
HHH onpefensieMbIX 3J€MEHTOB HA AH(MPaKUHOHHOM CIIEKTPOMETPEe TH-
na M®C-6, MOC-8. Criektp HaayueHus: Bo3OyxAaeTcss Jyrofl HocTo-
SIHHOTO TOK& MeXKAy fOACTaBHBIM IpadHTOBbHIM 3JEKTPOAOM H TabJaer-
KOl OKCHAA MeaH, NOJYYEeHHOH NyTeM pacTBOpeHHs npobbH B a30THOR
KHCJIOTE H TEPMHUYECKOM Pa3soKeHHH coJell.

1. OBIULHE TPEBOBAHHH

I.1. O6uue TpeGoBaHusi K METOAY aHasH3a H TpeGoBaHUs Gezomac-
HOCTH 1IpH BBINIOJIHeHud aHanuzos no [OCT 27981.0.

1.2. MaccoByio n0J10 npHMeceil onpeiensiorT MapaJjjenbHO B JABYX
HaBECKaX.

HMsjanne oduuHaLuoe Nepeneyatka Bocnpeutena:
A S
*
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€. 2 TOCT 27981.3—88

2, ATINAPATYPA, MATEPHAJIBI U PEAKTHBEI

Hudpakunonnsii criekrpomerp Tana M®C-6, MOC-8.

Fenepatop YI'D-4 mau a060# APYrofi MCTOUYHHK HOCTOSIHHOTO TO-
Ka C yCTPOHCTBOM [J/1s1 BHICOKOUACTOTHOTO HOAKUIaHHs AYTH, peocTa-
‘TOM H aMnepMerpoM, ofecneunBalomuM Hanpsxenue 200—400 B u
CHJY TOKa Ao 12 A. DnexTponeyb COmpoTUB/IEHHs: KaMepHas Jabopa-
TOpHast JI0GOro THIA, MO3BOJAIONLAS PEryJHPOBATh TEMAEPATyPy Har-
pesa no 900°C.

SJieKTPOIKA( CYIIH/IbHBIA J1260paTOPHBIH.

CraHok 1451 3aTOYKH rpapMTOBBIX H METANJHYECKHX 3JEKTPOJAOB,
Hanpumep, moaens KII-35 uau gpyrore THna. . :

Ilpecc-popma us merupopanmoil cranau (manpumep, XBT) ¢ nyanu-
COHOM nHaMeTpoM 4—6 mM, BbicoTo# 50—80 MM.

Becrr nab6oparopuble 3/ieKTPOHHBIE 4-T0 KJacca TOYHOCTH THIA
BJI3-1 kr uau topcuonunsie BT-1000 knacca TouHocTH 4.

DNIEKTPO/bI-I0ICTABKH IPaQHTOBbIE, 3JEKTPOAOAEPKATEIH MELHBIE,
BOJAOOXAAKIaeMble, 00ECNEUHBAIOIHE TEIJIOOTBOJ AJsl NPEAOTBpalle-
$Hf MOJHOrO pacijlaBa KOpoJibKa Ipu cuiae toxka 10 A (ueprt. 1).

DEEKTPOAOACNKATEAR

S

A | ot _{A.

i — WITYynep AAs BXOAa -oxJampatomeH Bogsl; 2 —
AUTYUED A BLIXOZia OXJarkjawuleli Bomsl.,

epr. 1



FOCT 27981.3—88 C. %

AnekTpoabl rpadUTOBbie U3 CleKTpabHbIX yrael mapkn OCY unk
C-3 B BHjEe NPYTKOB co WTHHTOOOPa3HON 3aTOYKOH C IWIOMIAAKOH Aua-
MeTpoM 3 MM (uepT. 2).

~— —)7
/-—

A

Q6

4
720° !
SN oS
1 — rpadHTOoRbHl 3JCKTPOA-NOACTABKa: 2 — Talnetia polsl uam cranlapTHoro oGpasua;g
3 — rpadHTOBBI 3jJexTpon; 4 -— Kanjag pacnaasa :
@ — 10 IXCHOHHpOBaBHi; O — NMPH @HOARON HOJSIpHOCTH T&0JeTKH; 8 — NP KAaTOAHOH no-
JAAPHOCTH TalJaeTkH.
Yepr. 2

Becni ananutudeckue Jgabopatopuble Jjwoboro THna 2-ro Kiaacca
TOYHOCTH ¢ MOrPelIHOCThI0 B3Bewrusauus no FOCT 24104,

Becnl TexHHUeCKHE JIO60rQ THIA ¢ NMOTPEHIHOCTHI B3BEHMIHBAHHSA IO
NpuJIaraeMomMy macrnopry.

Bechl TopcHoHHbBIE M1060T0 THMA ¢ NOrPeNIHOCTHIO B3BELUWBAHHA NO
IpHIaraeMomMy nacnopry.

Crynka aratoBast ¢ MeCTHKOM, WK damia ¢dapdopoBas riasypoBan-
Hast ¢ MEHBIM [MECTHKOM.

[TuHLeT MeaHIIMHCKHH.

Maruur.

Cexyunomep no 'OCT 5072 uau yacH CHrHaJIbHbIE.

Teepaomep TIH-2 uau mpece, ofecnednsaoninii NoJiydeHne YCHIHUs
I—1,5 1c.

YetaHoBKa AJsI ePErOHKH a30THOH KHCJIOTHL J060ro THna,

YcranoBka ansi ABOHHOH meperoHkH Boanl tuma BC wam apyroro
THIIA.

Craxanuuxu s s3sewnBanus mo FOCT 25336.
Banku ryiacTMaccoBble ¢ XPHILIKaMH.

Yawm uz keapiuesoro crexaa ng [OCT 19908 uau uamu dapdo-
poBuie o 'OCT 9147.

Bara mepuuunckas rurpockonnyeckas no FOCT 5556.
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€. 4 TOCT 27981.3—88

Bymara wmacwrabso-koopaudatHas no TOCT 334 mapkm JIH.

Boaa pguctuanupoBannas no TOCT 6709, uim GHAMCTHUINIUPOBAH-
Hasi.

Boaa meHOHH3HpPOBaHHAsS, MOJYYEHHAS MPONYCKAHUEM JIHCTHIJIHPO-
BAHHOH BOJABl uYepe3 HOHOOOMEHHYIO KOJOHKY € KATHOHHTOM, HAlpH-
Mep, Mapku KY-2—8, uan Bosa 6HAHCTHAIHPOBAHHASA.

Kucnora asoruasi ocoboll uuctotel o ['OCT 11125, uau xucjiora
aszortHast 10 [OCT 4461 (neperHanHas B ycTaHOBKe) H pazbaBieHHas
1:4, 2:1. \

Cnupt aTuaoBHI pekTH(HKoBaHHBH Texnuvyeckuit no T'OCT 18300.

Karnount mapkn KY-2—8 no POCT 20298.

LraupaprHele 00pasubl coCTaBa Mejll.

3. MOJFOTOBKA K AHAJIH3Y

3.1. Ilpurorosienne (CTaHAapTHHX o00pasuoB AAs TPasyHpPOBKH
FIPUBEJEHO B NMPHJIOKEHUH 1. : :

3.2. Tlepen BoITONHEHHEM aHaJ/H3a NPOTHPAIOT CIHPTOM CTYIKY,
npecc-popMy, Yami¥ 4 nHHueT. Pacxol cnHpTa Ha OAHO ONpejeseHHe
10 r. ITocsie cxkuranus Kaxjoi npoOsl MIPOTHPAIOT CIHPTOM M 3JEKTPO-
JOREPKHUTENH.

Or npo6u or6upawTt ABe HaBeckH Maccoii moe 5—10 r. Hapecku
NIOMeIaloT B BhIIApUTe/bHbIE Yalld, HPHAHBAIOT Aa30THOH KHCJOTHI,
paszfapjennoit 1:1, us pacuera 8—10 cm® Kuciaotrsl Ha 1 r npobut u
PacTBOPSIOT NPH HATPEBAHHH.

[Tosiyuennbie pacTBopsl BHIIAPUBAIOT AOCYyXa, YAUIH C CYXHMH COJs-
MH HOMEWAIOT B NeYb, MPOKAJHBAIOT NpH TeMneparype (600+50) °C B
TeyeHde 30 MUH ¢ MOMEHTa IpeKpallieHHs BHIAeJeHHst OKCHIOB a30Ta.
Tlonyueunslit okcuy mMenu pactupalorT B crynke. O OKCHAHBIX HOPOUI-
KOB OTOHPAIOT No TpH HaBecku Maccoii 0,500 r M3 Kaxkao#i HCXOAHOH
HaBeCKH U Npeccyior B TabJeTKH.

Jlonyckaercsi usmenenue maccol tabserkn or 0,300 po 1,000 r c
HEeAbI0 AOCTHXeHHs TpebyeMbIXx HHXKHHX TIDAaHHIL COAepXaHHH onpe-
AeJdeMblX 3JIEMEHTOB.

O6pasus B BHJE OKCHAHBIX TMOPOUIKOB TaK¥XkKe HPECCYOT B TadJjer-
KB, Macca Ttabaetok «06pa3uoB AJS TPaAYHPOBKH H aHaJm:mpyeMoﬁ
FIpoOH no/KHA OBITh OJHHAKOBA.

[loaroroBsnennsle K.-aHaJH3y TabiaeTkH xpaHAT B Oiokcax, NJaacT-
MAacCOBbIX HJH TMOJUITHJIGHOBBIX 6aHKaXx ¢ 3aBHHYHBAIOIIUMHCA
KPBILIKAMH.

4. TPOBENEHWE AHAJIH3A

4.1. Tabaerku npo6 momeraoT Ha rpadHTOBBHIE 3JEKTPOABI-TOA-
«craBku. TopueBylo uacTh 3JEKTPOAOB IJA ylalieHHsI MNOBEPXHOCTHBIX
3arpsisHeHuii NMPOKaJUBalOT B Ayre NMOCTOSHHOTO ToKa B TeyeHme 20 c
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rocCt 27981.3—88 C. 5

TpH cHie Toka 6—10 A, ucnoab3ys 34eKTPOA-NIOACTABKY B KauecTBe
anoza ayr (cM. uerp. 2). Il BepXHHX SJEKTPOAOB MPHMEHSIOT I'pa-
¢urosbie crepxun Mapkn OCY uam mnpeaBapuTensHO 060XKIKEHHBIE
cTepxKuu Mmapku C-3,

4.2. Ananus mpoBOAAT B ABA 3Tana: NPH aHOMHON H KATOLHOH INO-
NAPHOCTH TabJIETKH.

4.2.1. Ha nepBom sTane onpeaessior MacCOBble J0JH JErKOJETYYHX
TpEMeceli: KaJAMHsi, ceJeHa, MblIbsiKa, TeJJypa, CBHHLA, BHCMYTA,
dochopa, cypbMbl, IHHKA, 0J10Ba. [IpeABapuTebHO NPOBOAAT OGMKHI
TabJaeTKH, HCnOAb3ys TPadHTOBYIO MOACTABKY C HOMEUIEHHOI Ha Hee
Tab/eTkoil B KayecTse aHona. [/ 3TOro cHavyaja 3aKHraiot 1yry mno-
€TOSHHOI'O TOKA MEXJY BEDXHHMM 3JIEKTPOAOM H IOACTABKOH. Jlume
noc/ie crnJjaBleHHsl YacTH TalJeTKH aHOAHOe I[SiITHO AYTH IIE€PEXOAHUT
Ha o6pasoBaBUIKiicsA pacniaB (KOPOJEK) OKCHAOB. DTOT NEPEXoj Mo-
KeT OblTb YCKOPEH TeM, 4TO NMOCJe 3aXKHIaHHs BHIKJIIOYAOT H BKJIO-
| HalOT TOK A0 TeX NOp, NnoKa Ayra He mepeiiger na pacnaas. I[Ipogod-
JKHTEIBHOCTh 0GXKHTa ¢ MOMEHTA Mepexoja Ayrd Ha pacmiaB — 5 c.

[To ogonyanun 06KHra HaYHHAIOT aHAJHTHUECKYIO SKCIO3HIHIO
fIPOAOJIAKHTENbHOCTbIO 40 ¢ B a6COOTHOM peXuMe.

[lepBorHauanbho ycTaHOBAEHHbBI MEXKIJEKTPOAHBIH IPOMEXKYTOK I1€-
PpHOIHYECKH KODPEKTHPYIOT B TeYeHHEe BceH 3KCHO3HLUM MO YBeJHUYeH-
HOMY HM300payKeHHIO JyrH Ha KpaHe CIellHa/lbHOH KOPOTKO(OKYCHOM
TIPOEKIHOHHOH CHCTEMbI, epeMeIas 3J1eKTPOAOAepIKaTeN.

Pernctpauuio crnexTpoB MPOBOAAT NPH HIMPHHE BXOAHON  LIEJH
0,035 MM, ocBelleHHH BXOZHOW IHeNH PAaCTPOBBIM KOHAEHCOPOM, pa3-
psaanom npomexyrke 30 MM, cHae Toka ayru 10 A, BpeMeHH 3KCNO3H-
uun 40 c. ‘

4.2.2. Ha BTOopom 3Taiie onpeneisiloT MaccoBbie AOJH TPyAHOJETY-
4MX TpHMeceil: )Keje3a, MapraHua, HHKeJsi, cepebpa, KofaJbTa, KpeM-
- HHusA, XpoMa.

OO6pasyiomuiics Ha NIePBOM 3Talle aHaAH3a KOPOJIEK NMOMEILAloT Ha
CBEXE€3aTOUCHHYIO rPaHTOBYI0 MOACTABKY H IPOBOAST €ro OOXKHI B

- TeueHHe 5 ¢, HCHOJb3Yst TPadHTOBYIO MOACTABKY B KauecTBe KaTOAd.

Perucrpauunio cnekTpos mpoBOAST NMpPH  paspsalOM  IPOMENKYTKE
3 MM, cuje Toka ayru 5 A, BpemMenH 3Kcros3Huuu 20—30 ¢ B a6comioT-
HOM HJIH OTHOCHTE/bHOM peXHMax, HCHOJib3ysi B KAuecTBe CHrHaJgaa
CPaBHEHHSI CHTHAJ, H3MEPEHHLII B KaHajle CIHeKTPaJdbHO HEepPAa3JOKeH-
HOro cBeta.

Honyckaerca NpoBOAMTH BTOPOH 3Tal, HE CHHMas KOPOJEK C IOA-
CTaBKH 10 OKOHYaHHH MEPBOTO 3Tala, H3MEHHB NOJSPHOCTb 3JEKTPO-
Ra ¢ npoboit H CHJY TOKa JYTH. . '

43. s Kaxao# TabJeTKH DErHCTPHPYIOT NOKA3aHHA BBHIXOAHOTO
#3MepuTesbHoro npuabopa (/), mponopuHOoHaAbHBIE HHTEHCHBHOCTH
CNEKTPA/IbHOI JHIHH ONPEILASEMOro 371eMeHTa NIPH AJHHE BOJHBI, NPH-
BejeHnoil B Taba. 1.
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C. 6 TOCT 27981.3—88

Ta6anna 1
Onpepensembiit Jnuna BOJIHYL, OnpegensieMblil Inuna BOJAHB,

3JeMenT HM 3JIEMEHT HM
Bucmyt 306,772 Cpusel 283,307
Keneso 302,107 Cesied 203,980
Kaamuii 214,441 Cepe6po - 338,289
Ko6aapT 345,351 CypbMa 231,147
Kpemunit 251,611 Tennyp 238,325
Mapranern, 279,480 ®ochop 253,561
Mumbak 234,984 Xpom 357,868
Huxkens 341,477 Hnuk 334,502
OgoB0 286,332 R ' )

Mpumeuanusa:

1. JonyckaeTcsi nNpHMeHeHHe APYTHX YCJOBHA NPOBEJCHHS aHa/Iu3a M APYrHX
aHAJUTHYECKUX JHHHIA, 06ECNeYHBAIOUWIHX MOJAyYeHHe METPOJIOTHYECKHX XapPaKTePHCTHK
B COOTBETCTBHH C Tpe6osaﬂmmn HaCTOAULEro CTaHllapTa. ,

2. JlonyckaeTcs onpefescHHe MATHHA B aHAJH3UPpyeMOd npose.

44. MMoctpoenue TrpaiyHPOBOUHBIX TpadHKOB

ISt mOCTPOEHHsT TPafyHPOBOYHHIX rpaduKoB H YCTAHOBJIEHUs Tpa-
AYHPOBOUYHEIX 32BHCHMOCTEH HCNOJb3YIOT CTaHAApTHbE 06pasibl 115
rpajiynpoBKH, NPHrOTOBJEHHbE COTJIAaCHO TPUJIOKEHHIO 1 MM CTaH-
AapTHEe 06pasubl cocTaBa Meau 11060l Kareropun. KommnuecTso 06-
pasLoB — He MeHee YeTHIPeX, MaccoBbie JOJH ONpeAesseMblX /eMeH-

. TOB B CTaHAApPTHHIX 006paslax coCTaBa [OJ/KHBI OXBAThiBaTb MpeAeb
JHanasona H3MepeHHH.

o nn. 4.1 1 4.2 MoAy4aloT CNEKTPH OT TPEX TA6JAETOK KamA0ro 06-
pa3sua H oKHCH MeaH (Aas yuera GoHa), TPHTOTOBAEHHOM 110 IIPHI0XKe-
HHIO |, BBIYHC/AIOT CPEAHIOI0 HHTEHCHBHOCTb CNEKTPAJbHOH JIHHUHK
ofpejensieMOro 3JeMeHTa. ;

I1pu pa6ote Ha ycranoBke M®C-6 rpaayupoBoyHble rpaduKH CTpo-
AT B KoopauHatax /—C; :

rie / — HHTEHCHBHOCTb CEKTPaNbHOH JHHHH, NOKa3aHHs UHGPO-

BOrO MHJIJIMBOJBTMETPA;
C — wmaccoBasi noas onpeneasiemoro snementa B CO, %.

C nomomplo adeek ycraHoBka MPC-6 mMoxeT ObiTb OTIpaayHpoBa-
HA COTMACHO MHCTDPYKIHH MO 3KCIUIYaTAaUHH C NOJyyeHHeM Ha uudpo-
BOM MHJIJIHBOJILTMETPE pE3yJbTATOB H3MepeHUsl B NPOUEHTax cOAep-
KAHUA. . '

MNpn pabore ua ycraHoBke M®PC-8 3HaueHHss MacCOBOH LOJH 3ne-
MeHTa B CTaHAapTHbIX o6pasllax CcoCTaBa H COOTBETCTBYIOIUE HM
CpelHHe HHTEHCHBHOCTH CIIEKTPaNbHBIX JHHUI BBOJAT B IBM.

9BM ¢opMHpyeT ypaBHEHHE TPaAYHPOBOYHOM 3aBUHCHMOCTH

C=K, 4K, (1)

54



roct 27981.3—88 C. 7

e C — MaccoBas oS aJieMeHnTa, %;

Ki, K — ko3 }HUHEHTE perpeccus, omnpeaejsieMble METOAOM HaH-
MEHBUIMX KBAOAPATOB JAJS KaAKLOro 3J€MEHTa;
[° — MHTEHCHBHOCTH CIEKTPaJbHOH JIMHHH.

Tlocse ycranoBienust TpajyupOBOUHON B33aBHCHMOCTH ONpPEAEASIOT
MaCCOBYIO JOJII0 JIeMeHTa B KaXKAOH H3 Tpex Tal/eTOK H OlEeHHBAIOT
BO3MOXKHOCTb ycpeAHeHus no 0. 5.2. I1pn HeBHIMOMHEHUH YCJOBHSA 1. 5.2
H3MepeHHs MOBTOPSIOT,

Koppeku#io rpadukoB MPOBOAST €eMecAYHO N0 IIPHIIOKEHHIO 2.

5. OBPABOTKA PE3YJ/IbTATOB

5.1. Pacuer MaccoBbX j0JeH ONpeaessieMBIX 3JIEMEHTOB (B IpO-
LeHTaX) [IPOBOAAT C ITOMOLIbIO TPaAyYHPOBOYHOrO rpadHKa MpH PyUHOH
-006paboTKe HIH IO ypaBHEHHIO 3TOro rpauka npu o6paborke na IBM.

5.2. PesysibTatel uaMepenuit Tpex TaGAeTOK, IMOJYUYeHHBLIX MPH
‘aHaJau3€ OJHOH HaBeCKH MeNH, YCPEeNHSIOT, ecJd KpafiHue pe3yabTa-
ol u3Meperni (Cax # Cpp ) OTAHUAIOTCS HA BEJAWYMHY, He GOMBINYIO
uem

Cn*ax*erﬂn‘gi?),g10’'Eb-l—l ’ (2)

rue C— cpeanee 3HaueHlle pe3yibTaToB H3MepeHHH, % ;
a, b — xosdpduunedTsl B cooTBETCTBHU ¢ Tabu, 2.
Honyckaercss HCK/IIOYATH MAKCHMaJbHO OTJIHYAIOIMHACH OT Cpef-
HEro 3HauelMsi pe3yJbTAT M3MEpeHUS M HCNOJNb30BaTh CPeAHHI pe-
3yJabTaT H3MepeHHH ABYX TaGJIETOK IIPH YCJOBHH

'Cl—C2\<0784(anax'cmin)- (3)

Jonyckaercst Mcmoab3oBaHHe KOMHJleKTa rpatpnxos B JiorapH(pmHu-
yeckoM Maciutabe B koopaunatax Cp—Cuin=f(C)

Cpeanee apudMerHueckoe pesyJbTaTOB TPEX (ﬂ.Byx) usmepenui
NPUHUMAIOT 32 pe3yJ/bTaT MapaJJebHOro onpeleseHHs. ‘

53. 3a pesyapTaT aHajJH3a OPUHUMAIOT cpeiHee apHpMETHUIECKoe
pesy/IbTaToOB JABYX NapaJ/iefbHBIX ONpeAeNeHHH, eCcNH pacxoxX/ieHHe
Mexay HHMH npu P=0,95 ne npesnliaeT a6coOMIOTHOTO AOIYCKAEMOro
pacxoxaenns d,, paccuuTanHoro o popmyae

=b,41
d,=2,77a,C0"" | (4)
The C, — cpexiiee 3HaUeHHE Pe3yAbTATOB [ABYX MapajJeNbHbIX OIl-
penesenuti, %; .
ay, 8; — Ko3pPULHEHTH B COOTBETCTBHHU ¢ Tabx. 2.

Ecan pacxomxpaenne npessiaer d,, anaju3 NOBTOPSIIOT H3 HOBBIX
HaBecOK TOH Ke Mpobul. B ciayyae NMOBTOPHOrO pacXoxAeHHS pe3yJb-
TaTOB NapajJieIbHbIX OllpeAesNeHHH aHaJH3HPYIOT HOBYIO INIpoly.

5.4. Bocupon3BoaHMOCTb pPe3yJbTATOB NEPBHYHOTO H IIOBTOPHOrO
AHaMH30B CYHTAIOT YAOBJIETBODPHTENBHOH, €CJIH DAacXOoXKIEHHEe pe3y/b-
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TAaTOB JABYX auaju3oB He npessbiaer npu P=0,95 a6coaiotsoro ao-
nycKaeMoro pacxoxiaeHus: D, paccunraHHoro no dopmyJe

a ~~ . 7ba-1 B ~
D= 2,//a2(,§’- , (5)
ric Cy, — cpefHee apu(pMETHUECKOe Pe3y bTaTOB ABYX aHad130B, Y%;
@y, by — K03 PUIUEHTH B COOTBETCTBUH ¢ Tabi. 2,
Tabanuna 2
Koshpuuuento
Onpeac.isemMbli
IJACMOHT a b . a, bl a, b:
BucMyT 0,0019 —0,31 0,0021 —0,39 0,0015 -—0,46
Kenczo 0,0057 —~0.45 0.0052 —0.43 0,0023 —0.57
Kaamnil 0,0010 ——0,50 0,0027 —-0,39 0,0013 --0,52
Ko6a.bT 0,0013 —0,40 0,0011 -0,44 0,0015 —0,46
Kpemuuii 0,00057 —0,73 0,00031 —0,74 0,00047 —0,74
MbliibaK 0,00029 —0,64 0,0023 —0,45 0,0009 —0,57
Hukean 0,00084 —0,60 0.0018 —0 44 0,0004 . | —0,68
QaosB0 0,00022 --0,62 0,00035 —0,65 0,0023 —0,45
Ceurel] 0,0014 —G,42 0,0024 —-0,4 0,0042 —0,37
Cenen 0,0050 —0,43 0,0034 --0,35 0,0006 —0,66
Cepedpo 0,0054 —0,33 0,001 —0,56 0,0042 —0,41
CypbMa 0,00052 —0,62 0,0045 —0,36 0,00088 —0,61
Teanyp 0,00052 ~-0,62 0,0013 -0,53 0,0006 —0 63
docdiop 000015 | --0.,90 0,0012 —0,52 000014 | --0°9
XpoMm 0,00067 —0,57 0,00013 —0,86 0,00093 — 0,57
Hiunk 0,00052 —0,62 0,00091 —0,53 0,0011 —0,58
Maprancn 0,00036 --0,58 0,00029 -—0,58 0,00045 —0,58

5. KoHTpoJib TOYHOCTH pe3y/JbTAaTOB aHanuaa mpoBoair no CO
MejH M060i KaTeropHH HE perke OJHOrO pa3a B MeCslu IyTeM BOCOPO-
H3BeJleHHst MacCOBOH 10414 onpefneasemoro anementa B CO u3 AByX na-
paJsienbHbIX onpeseseHui,

Cpennee apudMerHuecKoe 3HaYeHHE Pe3yJbTATOB I1apaJiielibHbIX
onpenenenufi B CO npHHEMAIOT 32 BOCTIPOM3BEACHHOE 3HAUCHHE MACCO-
BOIl JIONIH ONpeRessseMOro 3JeMeHTa, eCJH DAaCXOXKIeHHe He NpeBhiia-
eT d, BHLIUMCJIEHHOTO no dopmyne (4).

PesyabTarsl aHasu3a MeAH CYHTAIOT YAOBJETBODSIOIIHMH TPeOy-
€MOH TOYHOCTH, €CJIH BOCIPOH3BEJIEHHOE 3HAYeHHe MacCOBOH AOJH OIl-
PEeNleNIAeMOro 3JIeMeHTa OTJIHYACTCs OT ATTECTOBAHHOrO He 0ojee 4eM
na 0,71 D, BuiunciesHoro no ¢gopmyJae (5).

Ecau 310 yCJOBHE He BBHIIIOJAHSETCS, TO NPOBeJeHHe aHa/1H3a Ipe-
KpanlawoT A0 BBIACHEHHS H YCTPAHCHHA INIPHYHMH, BHI3BABHIMX HaOMIO-
JaeMoe OTKJOHEHHe,

JlomyckaeTrcss nmpoBepKa TOYHOCTH APYIHMH METOLAMH, HMEIOLLH-
MU TIOTPEIIHOCTb, He TPEBHILIAIOIIYIO ITOTPEIIHOCT: KOHTPOJIHpYyeMOoil
METOHKH.
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PesyanaTu aHaJjd3a MeJH CYHTAIOT ynonne’mopmomumn Tpeéye-
MOH TOYHOCTH, €CJIH BHINOJIHSIETCS yCJ/IOBHE

CCHEI{TP—CKOHTp<01711/ D;Z—Jr D; R

r1e Cineyrp — Cronrp  — PE3yJIBTATHL  aHa/H3a KOHTPOJMPYEMOH H
KOHTPOJIbHOH METOLMK;
D, u D, — nonyckaeMble pacXOKIEHHS ABYX aHAJH30B,
perJiaMeHTHPOBaHHEIE  KOHTPOJHPYEMOi H
KOHTPOJbHOH METOJUKAMH.

[IPHJIOKEHHE 1
Peromendyemoe

. TMIPUTOTOBJEHHE CTAHJAPTHBIX OBPA3UOB AJIs rPALYHPOBKH

Craupaprabie 06pasubi MPCACTABAZIOT COGOA FMOPOUIKH OKCHAA MEAN, NOXYHUeH-
HEHE NYTeM DACTBOPEHHS UYHCTON OCHOBBI B A30THOR KHCJOTe, BBEACHHS LO3HPYEMBIX
J06aBOK pPacTBOpPOB NpuMecefl, NMOCJCAYIOLIEro BHIAPHBAHHSA 1f TepMnueCKoro pasio-
KeHHst CMECH HUTPATOB.

1. ANAPATYPA, PEAKTHBbBI, PACTBOPDI

Becsl anaqnTHYECKHe MofOro THOA 2-T0 KJACCA' TOUHOCTH C NOrPelIHOCTLIO B3Be-

wueanug no [OCT 24104.
~~-3nexTponeub KaMepHas J060ro THIa ¢ Temnepa'rypou Harpesa go 800 °C.

Crakanbi, Konnueckye Koaboi no F'OCT 25336.

Koa6e: Mepube 2—250—2, 2—100—2 no T'OCT 1770.

Yawn, cryiku (pap(poposbre no TOCT 9147, ua# cTynka aratoBasi, HJH sll-
MoBas.

Banku No/M3THIeHOBHE, (PTOPONIACTOBLIE, ¢ 3aBHHUHBAIOUIMMACS KPbILUKAMH HJH
Gwxen o [OCT 25336.

Yam keapuepsie no TOCT 19908.

Broperka no I'OCT 20292.

Munersu 1—2—1,2; 6(7)—2—5, 10, 25 no TOCT 20292.

JKese3o kap6oHHIBHOE 0COGO YHCTOE.

Buemyt no [OCT 10928.

Mejbp mapku MO0k no TOCT 859.

- ‘Onoso no TOCT 860.

Kangmuit Mapkn Kn0 mo TOCT 1467.

Hukeas mapku H 1y no TOCT 849.

Cepe6po no TOCT 6836.

Ko6aast mapkn K 0 mo TOCT 123.

Harpui#i xpeMuexucanft Mera 9-BOAHLH HAH TeTPASTOKCHCHAAN.

Xpowm mapku X995 nmo F'OCT 5905.

Maprauenu merajnunueckuit no TOCT 6008.

Cpuseu asotHorucanit (IT) mo- TOCT 4236, nepekpncTasiH3OBaHHbli, HIH- CBH-
gen mo I'OCT 3778. .

®octop no F'OCT 8655.
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Teanyp 110 HOPMATHBHO-TEXHHYECKOH JOKYMEHTALILH.

CeJsieH 110 HOPMATHBHO-TCXHHYECKOH JOKYMCHTAILIIH,

Hunk no TOCT 3640.

Kucaora azordas no FOCT 4461 (meperHanHasi B KBapueBOM annaparte) — HaW
Kuenora asorhas ocoboii uuerors no TOCT 11125, u pas6asaennas 1:1, 2:

Crupt stijonsili pexTHPHROBaHsWA Texanyecknif no FOCT 18300.

~ Cepe6po asotaokucioe no OCT 1277, pacteop 20 r/amd,

Kucaora sunuaa no F'OCT 5817.

Kucaora mascaesas no 'OCT 22180.

I'mapokcug narpia no IT'OCT 4328, pactsop 100 r/zmd.

MpitibK MeTaMAHyeCcKni. .

Boaa aenHusupoBaHHas, NoJydyeHHas NPONYCKaHHeM AHCTHIMPOBAaHHOR BOAH ue-
pe3 HOHOOOMEHHYI0 KOJOHKY € KaTHOHHTOM, Wl BOAa OHAHCTH/IHPDOBZRHAA, IOJY-
ueHHAsl MeperoHKON B KBapuesoM anmapare.

Cyprma mapxu Cy00 no T'OCT 1089.

2. MPUTOTOBJEHHUE PACTBOPOB IMPUMECEN

2.1. Kaxayw Hapecky Maccofi 0,6250 r Hukess, KoGasibTa, jKene3a, LHHKA, CBHH-
ga, BHCMYyTa, KaaMusl, Mbllubsika, ¢ocdopa, cepebpa, cedeHa, TeJJypa pacTBOPSIOT B
25 cM3 a30THOH KHCJIOTHl B OTHAE€JbHHX CTaKaHaX BMeCTHMOCTbi0 250 cM3, pacTBOpH
ICPEBOASAT B MepHble KOJAGH BMecTHMOcTbio 250 cM® it I0BOAAT JO MeTKH a30THOH
KucJa0TOH, pasbasiennoft 1:1.

I oM® KaXKJOTC PacTBOPA COLEPXKHUT 2,5 MI KaKAOH H3 BHILCYKA32aHHOH NPUMECH.

2.2, Hasecky xpoma maccolf 0,6250 r pacrtsopsiior 8 20—30 cm® coasnofl xucno-
THl Ha KHnflel Boasnoli Gawe. 3areMm pacTBOp ynapusaloT Ao cyxux cojefi. K cy-
XuM coanm Ao6asast 5—10 cmM® a30THOH KUCJOTBL M PacTBOPLL YHapupaloT Ao
BJIaXHBIX codell. Onepaunio 06paboTKkyi cojiefl a30THOH KHCJOTOH INOBTOPAIOT elle TPH
pasa, KawIblii pas BHIIAPHBAs 10 BJAXKHHBIX cojefl. 3areM npusinsaror 100 cvm® asor-
HOH KHCJHOTHI, paszGaBjeHHOH 1:l, mMOMeLIalOT NOJYYeHHBIl PacTBOD B MepHYIO KOJIOY
BMeCTHMOCThIO 250 ¢M® M AOBOAST A0 MeTKH a30THOH KucJortol, pas6apjenHod 1:1.

Ot noJayuesHoro pacreopa ot6upaimt npoby 10—20 cM® u HoMellawT B CTaKay
sMectuMocTbo 50 cM® 1J MPOBEPKN Ka NPHCYTCTBHE XJIOPHOHA C HOMOILBIO PacTBo-
pa asoTHoxkucAoro cepebpa. Ecrm B pacrsope 0ORapYXKEHO TIPUCYTCTBHE XJIOPHOHA,
ONiEPaLI0 BOBTOPSIOT.

1 cM® pacTBOpa COAepXKHT 2,5 MP XpoMa.

2.3. Hasecky oJsiopa wmaccoil 00,6250 r nomewawT B CTakaH BMECTHMOCTHIO
250 cM? A06aBASAIOT 5 I WaBcJeBOM KMCJOTH, a 3atem 20 cM® a30THOM  KHCJOTH,
pasGasieduoft 2:1, U BblAEPKUBAIOT Ge3 HarpeBaHua A0 pacTBopeHus HaBeckw. [lepe-
BOJAT PAcTBOP B MepHYI KOAGY BMecTuMoctbio 250 cm® u XOBOAAT JO MeTKH 430T-
HOH KHCJIOTOH, pasbasaeHHOH 2:1.

1 cM® pacTBOpa comepxHT 2,5 ML 0J0BE.

2.4. HaBecky cypsMbl Maccoit 0,6250 i noMeuialoT B cTakad BMeCTHMOCTbio 250
cM®, 1002BAAIOT 4 I BHHHOR KHCJIOTH, & 33TeM PacTBOPSIOT B H3OLITKe ropsayed asor-
HOH KHUCJOTB! NPl KHISTYEHHH, Pachop NepeBOAAT B MepPHYIO KOOy BMCCTHMOCTBIO
250 cM® 1 10BOASIT A0 MeTKH 230THOH KuCJAOTOH, pazbaBiexHoi 1:1.

1 cm® pacTBOpa copepXKuT 2,5 Mr CypbMul.

2.5. HaBecky xpemuexucioro natpusi maccoii 1,0117 r nomeiaror B MepHyio
Koa6y BMectuMocTbio 100 cm®, pacteopsior B 5—7 cM® BoAb, AOAUBAIOT A0 METKH
azoTHO#t Kucaotol, pasfasieHHolt 1:2, Wiy HaBeCKY  TeTPAITOKCHCHJIAHA  Maccol
0,7418 r nomeinaiorT B MepHYW K06y BMeCTHMOCTbI) 100 cM3, pPacTBOPSIOT B 3THIO-
BOM CIIMPTE, JOJMBAIOT 10 METKH STH/JOBBIM CIHPTOM, HEPeMELIHBAIOT.

1 cM® pacTBopa copepxHT 1 M KpeMHHS.

2.6. HaBecky MbllIbAKa, NpejBapHTeNbHO OUHILEHHOrO OT OKCHAHOH NJ€HKH, Mac-
coit 0,6250 r momemalor ¢ crakad BMectuMocTbio 250 cm®, npuausalor 125—150 cm®
KulisiweHd a30THOM KHCJIOTH, PacTBOPAIOT HpH HarpeBaHuu, PacrBop oxaaxJawT, ne-
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PEBOAAT B MEPHYI0O KOAOY BMecTHMOCTBIO 250 M3, 10JIIB2IOT 10 MCTKI a30THOH KHC-
JOTOH, pasbasiaenHolt 1:1, n nepememnnalot.

1 cm3 pactBopa copepKHT 2,5 MI' MblLibsKY. :

2.7. Hasccky asorHokicsioro ceuHua Maccoit 0,9988 r momeniaior 8 MepHYio KoJ-
6y BMecTuMocTblo 250 cm?, pacrsopsitor B 10—15 cM?® BOAbl, AOMHBROT KO METKH
A30THOH KHUCJOTOH, pasbasieHHOR 1:1, MepeMeilinBalOT.

1 cm® pactBopa coxepxur 2,5 Mr cBHHILA.

3. NIPUTOTOBJIEHHE CTAHAAPTHBIX OBPA3LLOB

3.1. ITpurortoBaeHuHe pacTtBOpoOB |—4

Pacrsop 1: B MepHYyl KOAGY BMCCTHMOCTBbIO 250 CM® MOMEmIAOT MHMETKAMH MO
10 cM® a30THOKHCJABIX PAacTBOPOB 0JIOBA, KOGA/IbTA, MApraHua, BHCMYTa, KaAMHS, Mbl-
mbsAKa, TeJJaypa, Xpoma, NOJHBAIOT A0 MCTKHM a30THOH KHCJOTOH, paz6GaBieHnoll 1:1,
nepeMel HBAIoT.

I cm® pactsopa 1 cogepxur mo 0,1 Mr ojoBa, koGanbra, Mapraiua, BHCMYTA,
KaagMus, MblIbSKA, Telaypa, Xpoma.

Pactéop 2: B MepHyI0 KOJNOY BMECTHMOCTbIo 250 CM3 NOMEILAIOT NUNETKAMH IO
10 cM® 230THOKHC/BIX PacTBOPOB CBHHIlA, HHKEJNs, CYPbMBI, IHHKA, CeJeHa, A0AHBAIOT
J0 MeTKH a30THOH KHCJOTOH, pasbassennofi 1:1, mepemeriusaior.

1 em? pactBopa 2 codep:xut o 0,1 Mr cBHHIA, HHKEJS, CyPbMB, LHMHKA, CeJeHa.

Pacrsop 3: B MepHyw xoab6y BMecTHMocTbio 100 CM® MOMEILAIOT MHNETKAME IO
20 cM3 a30THOKHCHBIX pacTBOPOB (ocdopa, xedesa H cepebpa, AOMMBAIOT A0 METKH
430THOH KHCJOTOH, pasbaBieHunoll 1:1, nmepemewmusaor. .

1 cwm?® pactsopa 3 coaepxur no 0,5 mr ¢ocdopa, xeqesa u cepebpa.

Pacreop 4: 10 cM3 pacTaopa KPeMHEKHCAOrO HATPHA MOMCILAIOT B MEPHYIO KOJ-
6y BMecTHMOCTbIO 100 CM®, QOAMBAIOT 40 METKH a30THOH KHCJOTOM, pas6aBJeHBOR
1:2, nepememnBaor wan 10 cM3 CnuUpPTOBOrO pacTsOpa TETPASTOKCHCHAZHA HOMELIAIOT
B MepHYI0 K00y BMecTHMOCTbIO 100 ¢M? 10A1BAWOT KO METKH CINHPTOM, NEpeMeLliH-
BAIOT.

1 cM® pacrBopa 4 coaepxut 0,1 Mr KpeMmHus.

32 TflpuHroToBJaeHUHC PACTBOPOB MeaH

B nmate crakawos Bmectumoctbio 2000 ¢m® momewawr no 200 r MenH, NPHAHBA-
10T a30THYK KHCIOTY, pasGasiiedHyio 1:1, u3 pacuera 7—8 cm® xucjorsl Ha 1 r Me-
(Al, paCTBOPAIOT IIPH HArDEBAHHH.

3.3. PaccunTanuble 06BeMEl pacTBOPOB i—4 B COOTBETCTBHH ¢ Ta6d. 3 BBOXAT
B UETHIpe CTAKaHa ¢ pacTBOpaMi MedH. -

Tabanunmwa 3

O6bem Q6vem
Crakad Pacriop pacTBOpa, Craxau Pactsop pactsopd,
oM’ oM
1 1 1 ! 3 2
2 t 2 2 3 4
3 i 4 3 3 R
4 1 10 4 3 10
i 2 2 1 4 2
2 2 10 2 4 10
3 2 Z( 3 4 20
4 2 40 4 4 40

[Monyyesnpie pacTBOPEL BHIMAPHBAIOT 8 KBAPLEBBIX uallax J0 CYXUX cOJell, coqaH
TpPOKAJHBAIOT B KaMEPHOH nedn mpi Temneparype 600—650 °C  go nosHoro pasno-
XKeHUa HHTPATOB H YAaJMeHHs OKCIA0B a3oTa,
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CMecu OKCH/IOB PacTHPAIOT B CTYNKE MM N3MCJABYAIOT JIOOBIM Cii0COO0M, UCKJM0-
qaomiuM 3arpssserue Martephana CO onpejeisieMbIMH 3AeMeHTaMM.
MaccoBple noan saementos 8 CO — B COOTBeTCTBUM ¢ Tabd. 4.

TaGauna 4
Maccosast goas, % K MexH -
OGosuavenne K?xg?ﬂ:;?);ahfagx{{. cescHa, UHKead,
co : MYTa, MBIUILAKA, CBHHILA, CYPhMbI, docoopa, mee- KPEMIHH
xpoma, Teaaypa, uHHKa 34, cepebpa
KagMusi

CO-1 0,00005 0,0001 0,0005 0,0001
CO-2 0,0001 0.0005 0,0010 0.0005
CO-3 0,0002 0,0010 0,0020- 0,0010

0-4 0,0005 0,0020 0,0025 0,0020

CO n okcup Meau Ge3a npuMeceil XPaHAT B CTEKAAHHBIX WK  [OJHITHICHOBHIX
6anKax ¢ 3apuHuYMBapOUiMMHCH KpHmixamu. Criocof XpaHeHHs MOKeH  HCKJIOYATh
BO3MOXHOCTb 3arpsasnenuss u ypaaxsenus CO. Cpox nrefictBus CO npu cobaogeHHN
YCAOBHA XpaHeHHdA 5 Jer.

JonyckaeTcd H3MeHeHHe MACCHl HABECOK MeAH W NPHMeCeH B 3aBHCUMOCTH OT
noTpebHOCTH B cTaHJapTHbiXx ofpasnax M MaccoBoft poJM NpuMeceli B 3aBHCHMOCTH
OT COCTaBa AHAJH3APYEMAIX NP6 € COOTBETCTBYIOIIHM HEPEeCueToM.

3.4. 3HaueHHs aTTecTOBaHHBIX 3JeMeHTOB B CO MeaH onpefensioT no npoueaype
NPUrOTOBJEHHUS.

[MorpemuoeTs 3a cueT YCTAHOBJAEHNS ATTECTOBAHHBIX, XAPAKTEPHCTHK He JIPeBLILIA-
er 5 % npH J1oBepUTeNIbHON BepOATHOCTH P==0,95.

IIPHJIOKEHHE 2
Pexonendyemoe

KOPPEKU M FPAAYHPOBOYHDBIX TPA®HKOB

1. Koppexkuus rpaduka nHa ycranoske M®PC-8

Ias xoppekuuu rpaduka H3MEPSIOT KHTEHCUBHOCTH CHEKTPaAbHON JAMBHMH ONpe-
AeasieMmoro saementa B CO aJd TPajyupOBKH WJH B ABYX KOHTPOJLHHIX npobax cC
MaKcHMaJbHOH H MHHMMAaJbHOH MACCOBHIMH ROJSIMU 3JEMEHT4.

Beogst B OBM u3aMepeHHble HHTEHCHBHOCTH.

3BM paccuntsiBaer KoshQUuUMeHTH KOPPeKHuy 10 dopMynam

1713
==, 0,7<a<1,5; (7}
!0 0
I 0,—1,.1 .
prfa—lydy K
P=—7T, P02z~ . (8)
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rae I, Ifz) — AHTEHCABHOCTH CTeKTPaABRON JuUHUW 3xeMeHTa B ABYyX CO; usmepeHune
HPH TPajlynpoBKe;
I, f; — UHTeHCHBHOCTH CHEKTPAJLHOM. AHHHH 9Jxemeum H3MepenHLe MPH KOp-
PeKLHH;
K., K — xoadduusenars: no gopmyae (1).
Ecan rmepasenctsa ans kesdhHnueHTOR 2 B § He BHINOJHAIOTCH, TO MPOHIBOAAT
HACTPOHKY YCTaHOBKH.
YpapHeHnie rpasiyuPOBOUHOK 33aBUCHMOCTH € Y4eTOM KO3(IOHBMEHTOB KOpPeKunw
HMEeT BHI

C=aK;/+K,f+K. (9

2. Koppexunss rpaduka Ha ycranoBke MPC-6
Koppekunio rpaduka mpOU3BOIAT COFIACHO. MHCTRYKIHK O, 2KCIAYaTALHH.

61



. 14 TOCT 27981.3—88

NHOPOPMALHOHHDIE JAHHDBIE

1. PASPABOTAH U BHECEH MuHucrepcTBOM UBETHOH MeTaaayp-
ruy CCCP
UCINIOAHUTENHN

b. M. Poros, 3. H. l''apsanos, U. K. JleGexp, A. b. Kopornn,
I'. B. Ocunosa, B. B. Mopwusanos, B. U. MerpoBuyeBa

2. YTBEP)XJLEH U BBEJEH B JEUCTBHE Mocranosaenuem lo-
cypapcrsennoro komurera CCCP no cranmpapram or 22.12.88
Ne 4443.

3. Cpok nepsoi nposepkn — 1994 r.
INepuoauynocTs nposepku — 5 Jer

4. BBEALEH BIIEPBbIE
5. CCbIJIOYHDbIE HOPMATHBHO-TEXHUYECKHE NOKY-

MEHTDI:

O6osnaucune HTI, Ha KoTtopwll Raua
CChlJIKA

Homep pasacsis, NPRAOKENHS

IFOCT 123—78
IOCT 33473
FOCT 849—79
I'OCT 85978
I'OCT 860—75
IroCT 127775
FOCT [467—75
TOoCT 177074
I'OCT 377872
TOCT 4236—77
T'OCT 364079
[OCT 865579
TOCT 4328—77
FOCT 4i461-—77
I'OCT 5072—79
TOCT 5556—81
roCT 5817—77
I'OCT 5905—77
IOCT 6008—82
TOCT 6709—72
COCT 6836—77
I'OCT 9147—80
'oCT 10928—75
TOCT 11125—84
TOCT 18300—87
TOCT 19908—80¢
TOCT 20292—74
TOCT 20208—74
rOCT 22180—76
I'OCT 2410488
'OCT 25336-—82
TOCT 27981.0—88
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IMpuaoxenue 1
Pasx. 2
pnaoxenne
Tpuaoxentie
Ipuiozxenne
[Tpunroxenue
[puaomxenue
[pnnoxenne
Ipnioxenne
[Tpunoxenie
[puwitoxenne
[Ipwnoxkentie
Tlpunoxenne
Pasn. 2, npluioxeHue
Paszx. 2

Pasg. 2
[punoxenite 1
Iipuioxenie 1
[Tpunoxkenune 1
Paza. 2
[Tpusoxenue 1

Pasn. 2, npuaoxenne
Ilpuaozxkenue 1
Pasz. 2, npunoxenue
Pasz. 2, npuioKenue
Pazz. 2, npuaoxenie
HMpunoxenne 1
Paza. 2, npuioxkeHie
Tlpuiokenne 1

Pazn. 2, npuioxesie
Pasa. 2, npuaoxenne
1.1
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