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Hacrosaumuii cranaapT ycraHaplHBaeT MeTOAl CNeKTpaJbHOro aHa-
JH3a A0S onpejeNeHHA MacCOBOH JAOMH JETHPYIIMHX 3JeMEeHTOB H
fipuMeceil: aJOMHHHA, BaHajHdA, KeJe3da, KpeMHHA, Maprasua, Mo-
snuGiena, oJoBa, XpoMa, HHKeJs, IHPKOHHSA, MelH B AeOpMHpVeMBIX
H JUTEHBIX THTAHOBBIX CNJaBax.

1. OBLLHE TPEBOBAHHA

1.1. MaccoBas 10Js1 JerHpyOUHX SJeMeHTOB H NpHMeceil B THTa-
HOBHIX CMJaBax onpelejdioT No rpaayHpoBoudniM rpadukam. Ilpeayc-
MATPIBAETCA HCMNOJB30BAHHE JBYX METOA0B rpajyHpoBKH NpHOOPOB:

METOJa «TPeX 3TaJOHOB»;

METOAa «KOHTPOJbLHOTO 3TAJIOHA».

Perucrpauuna cnektpoB ¢ororpaduueckas HAH ¢oToanekTpuyec-
Kas.

[Ipn npoeesesnn anannsa QororpadudecKkHM MeTOJOM rpaiyH-
POBOYHBIE FPA(MDHKH CTPOAT B KOOPLHHATAX:

AS—IgC,

rae AS — pasHoCTh NoYepHeHHA JHHHA ONpeAesseMoro sJeMeHTa H
3JIEMEHTa CPABHCHHA;
C — maccoBas J10Js ONpelelAeMOro 3JeMeHTa B CTaHLapTHOM

obpasne (CO).

#H3ganke ouymansHoe MNepeneyarka BOCMpeW eHa

*
* Mepeusdanue (oktaGpe 1988 2.) ¢ Hamenenuen A2 i,

yreepmdennsim 8 aszycre 1986 2. (HYC 3—86).
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[Tpy npoBefeHHH aHaJH3a (OTO3JEKTPHYECKHM METOAOM rpalyH-
pOBOYHbIE rpa(HKH CTPOSAT B KOOPJAHHATAX:

n—lg C, n—C, lg n—lg C,

rie n — MNOKa3aHHe BHIXOAHOTO H3MEDPHTEJNbLHOro yCTPOHCTBA;
C — maccoBas goas onpeaeasemoro saemenra 8 CO.

1.2. [lns ucnapenns npoOb H Bo3OYMKAEHHA CMEKTPa HCMOJIL3YIOT
HCKPOBbIE H JYrOBble HCTOUHHKH é:{?era. Aapersenie

1.3. Ins rpaayupoBKH npHOGOpoB MNPHMEHAIT ToOCy
CTaH1apTHHIE nFlI'jpaauH CO NeNe 1641—79 — 1645—T79, 1792—80 —
1796—80, 2194—8]1 — 2198—81, 2881—84 — 2885—84, 3047—&4 —
3050—84.

( U3menennan penakuus, Ham. Ne 1).

1.3.1. JonvcKkaercs MpHMeHeHHe oTpac/eBbIX CTaHAapTHHX 00pa3-
nos (OCO 5-84 — 7-84, 20-84 — 28-84), cranaapTHeiX obpasuos npea-
NPHsTHI, @ TaKKe BHOBb BBHIMYCKAEMBIX CTAHIAPTHBIX obpasuos coc-
TaABA THTAHOBLIX CIIJIABOB BCeX KaTeropHii.

(Beenen ponoannteasto, Ham. Ne 1). 1

1.4. Or6op npo6G NPOH3BOAAT NO HOPMATHBHO-TEXHHYECKON 1OKY-
MEeHTAalHH.

1.5. IlpoBepky NpaBHJALHOCTH ONpepeJeHHs MaccoBoi J0JAH 3Je-
MEHTOB MNpOBOJAAT, CPAaBHHBAs pe3yJbTaThl CNEKTPaJbHOro aHasjansa ¢
pe3yabTaTaMH &HAJH3a, BBIMOJHEHHOr0O XHMHYECKHMH METoJaMH No
I'OCT 19863.1-80 — TOCT 19863.13-80. 3nauenne alcoaioTHOro jo-
INYCKaeMOro pacxoxJeHHA B MpoleHTax AoJ#Ho OuTh He GoJee pac-
CYHTaHHOro no gopmyae

|Cx—Ca| <3}/ s .C +S§2 .C2 ,

rie Cx — pesyabrar ananusa npo6sl, BLINOJHEHHOTO XHMHYECKHM Me-

Tou0M, %

C; — pe3yabTaT aHaJH3a npo6bl, BHIMOJHEHHOTO CHNEKTPaJbHBIM
MetoaoM, %;

Sa — 3HaueHHe BOCMPOH3BOAHMOCTH CIEKTPaJbHOIO MeToAa aHa-
JIH3a;

Sax — 3HaueHHe BOCMNPOH3BOAHMOCTH XHMHYECKOro MeToja aua-
JH3a.

(HamenenHnan penakuusa, Ham. Ne 1).

2. DOTOPADHYECKMA METO[] CNEKTPANBHOTO AHANIM3A

21. AManu3 MOHOJHTHBX ofpasuos

2.1.1. Cywnocre meroda

Meron ocHosaH Ha Bo30yXOeHHH cnektTpa olpasua AVIoBbBIM HJIH
HCKPOBBIM paspfioM ¢ nocjaeaywulleii perucrpauneii ero mna doro-
IJacTHHKE ¢ NoMollbio cnekTporpada.
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9.1.2. Annaparypa, MaTepuanst u peaxTuasl

Cnekrporpad) cpeiaHeil JAHCNEPCHH C KBapuUeBOH ONTHKOM THNA
HCII-30.

MeToqHHKE cBeTa: HCKpoeoil renepatop THma HI-3 wan HBC-23
uau apyrosoii resepatop tuna JIT-2 nan MBC-28.

Mukpodoromerp Tuna Md-2 nan HPO-460.

OcnabuTenb TPeXCTyNeHYaThiil.

Vran cnektpaibio yHersie mapok C-2 uan C-3, anamerpom 6 MM,

[pyTkn marnus mapok MI-95 wau MI-90 no I'OCT 804—72,
anamerpom 6—8 MM.

[MpyTks meau mapok MO0, M1 win M2 no r'OCT 859—78, nua-
meTpoMm 6 MM.

®otonnacTHHKH  cnektpaapHpie Tenos 1, 2, 3C, CIT-1  uawm
Y®LII-3 uyscTBHTeAbHOCTBIO OT 3 A0 10 eAHHHL. '

lMposiBuTean Ne 1.

®ukcax xkucamit no TOCT 2817—50.

CrtaHOK ToKapHHIl nactoabHbiil THNa TBIG.

Crauok waudosaipbiit Thna 3T-62.

[TpucnocobeHne AJs 3aTOUKH YTOJAbHBIX 3J1€KTPO10B.

Bara rurpockonuueckas no FOCT 5556—81.

Cnupr 3THJIOBLI pekTHHKOBAHHDI TeXHHYECKHH no
roCT 18300—87.

Honyckaercsa MpHMeHEHHE Apyroil anmapaTtvphi, oGopyioBaHHA H
MaTepHaJoB NPH YCAOBHH IOJYYeHHA TOUHOCTH aHajau3a, He HHIKe
FpeayCMOTPEHHOH HACTOALLHM CTaHAapTOM.

2.1.3. [lodzoroska obpasyos

Ilna aHaJH3a HCNOJAb3ylT ofpasiubl cAelyioWHX (opm H pasMme-
pos:

NPYTKH KPYTJAOrO HJIH KBaJAPATHOrO CEYEHHA AHAMETPOM (cTopo-
Hoit) or 10 g0 40 mum, annnoi ot 20 10 100 mm;

npoHaH, NOJOCH], ANCKH TOJILUIHHOH He MeHee 2 MM;

NHCTHl TOAULHHOMN He meHee 0,5 MM;

cTpysKkKy ToauwuHoit ot 0,7 a0 1,5 MM, WHPHHOH OT 12 no 15 mm,
AMHHOI He MeHee 15 MM.

Jlonyckaercsi Hcrnogb3opanne o6pasios, MOMYMEHHBIX MyTeM Mpec-
COBAHMA CTPYIKKH H/H CIJIABJIeHHA ee B HHEPTHOH atMmocepe.

OGLICKpHBAaeMYI0 MOoBepXHocTh 00pasloB 3arayHBaloT Ha TnJjoc
KocTb Ha TOKapHOM HJH WwJiH(oBaJbHOM CTaHKe, napaMmerp Lepoxo-
BATOCTH NOBepXHOCTH Rz jfoiKeH Guth He Goxee 20 MKM mo rocT
9789-—73. Ilpu anaause CTPYKKH HCNOJAB3YIOT ee IMaiKylo CTOPOHY,
KOTODYIO NpeABapHTeNbHO NMPOTHPAIOT CITHPTOM.

Ha o6hickpusaeMoil noBepxiocTH o6pasios He JOMYCKAIOTCH pd-
KOBHIbI, aPaNHHbl, TPEUIHHbI, WJIAKOBbe BKJIIOUEHHHA, HAAHPH, BOJ-
HHCTOCTD, lIBeTa NobeKaNnocTH.

[Mozrotopka k anHaansy CO H aHa n3HpyvembiX obpasuos (AO)
NOAMHA ObTh OAHOTHNHON NS JaHHON CepHH usmepennit. Iporuso-
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SJIeKTPOo/bl 3aTauHBaoT Ha noaycdepy ¢ paauycom 3—6 MM, yceyeH-
HHEi KOHyc ¢ yraoM npH BepuindHe 60—90° n naollaikoi AHaMeTpoMm

1,0—1,5 MM HJH KOHYC c yrioMm npH eepunte 120°
2.1.4. [Iposedenue anaausa

Ycaosua nposenenws aHaausa ¢dortorpaduuecKkHM MeTOI0M MpH-

BeaeHsl B Taba. 1.

TatG6aunua 1

¥YcnoeHa npogedeéHHA allaaHia
.I'l.l'l-ﬂﬂ'lﬂﬂ'l’}"p.ﬂ MATEPHAB | MOHOAHTHR X E'Dﬂﬁ paCTEODOB
kﬁHTpﬂ.‘mpre;;'rue napaMmerphl JCTHPYIOILLHE
woccen
Cnekrporpad Tun HCII-30
T'enepatop Tunos HI-3,|Tunos IOI-2,|Tunos HUI-3,|Tuna UT-3
HBC-23 HBC-28 HMBC-23 (cromnuan
{cnoxHan (chomuan cxema)
cxema) cxema)
lllgpusa mean cnektpo-| 0,010—0,020/ 0,007—0,020| 0,010—0,020 0.020
rpada, mm
CucTeMa oOCBellleHHA MmIC-
JH Tpexaunsosasn
EemkocTts, Mxd 0.01 — 0.01 0.01
Hunykrusrocts, MI 0—0.05 — 0.15 0.05
Cuna toka, A 1.8—3.0 | 2.0—10,0 2,0—-3,0 2.0
Hanpsamxenue, B 220
AHanuTHYeCKHA npoMexy- :
TOK, MM 2.0—2,5 1,5—2.0 2,0 2.0
3anawompii  NPOMERYTOK
paspAAHHKA, MM 3.0 0,5—0.9 3,0 3.0
Bpema npeasapuTensHoro
OGHCKHBAHHA, C 30—60 5 30 30—60
IlpoTHrO3AEKTPOS Yroasusiil, MeAHEA #AH MarHHesui YroasHui
doTonNacTHHKR Tunos 1, 3C, ¥PIUI-3 wan CII-1 Tunos 2,
Yolla
Koopamsars rpaaywposou-| AS—Ig C AS—1gC, ASa¢—C |AS—IgC
HOro rpadHka

MpuMevanun:

1. TMapaMeTpsl YCTAHABAHBAIOT B Npefenax yKasaHHBIX 3uauenmil.

2. BpeMa 3KCNO3HUHH

YCTaHERMHBAWT B 3aBHCHMOCTH

aT

nplMeHAeMux $OTONNACTHHOK; OHO J0MXHO OHTh He meHee 15 c.
3. ASz4 — pa3HoCTL novepHenHi aNALATHYECKON AnHuM B Gona BOAHZN JAHHHA.

YYBCTENTEIBHOCTHE
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TlAHHbl BOJH AHAJHTHYECKHX CMEKTPaJbHbIX JHHHA W AHANA30HH
onpenenaseMblX MacCOBLIX J10Jieii MPHBEAEHDL B taba. 2.

TaGauna 2

OnpepeasesMiid

Janua pOIHB JHHHH

Oauna BOAHL AHHEE

IluanaloM
onpeleaneMBK

SAEMENT Bua npoGu ﬂifeiitl:;‘l’f:?ﬂ:zﬁ cpapHenna, HM MaccoBwX Aoned,
I 396,15 1 394,78 0.2—0,7
[ 394,40 } :
111 360,16 11 356,16 2.0—8,0
I 310,62
MoHOJHT I 300,27% 11 304,88 } 0.5—7.0
AJNOMEHRERA I 303,87
11 281,62** 11 284,19 ] 2,0—8,0
11 282.00
1 257,51 1 243,41 0,004—0.2
Pacteop 1 394,40 1 394,56 0,2—8.0
11 326,37
11 326,77 11 303,87 0.2—3.0
11 29902
11 310,23
o | S| I )|
- 303, . 1.0—6,
Banazui 11 289,33 } 11 282,00 1.0—6.0
11 288,25
11 268,80 don 0.002—0.2
Pacteop (11) 296,80 11 303,87 0,1—6.0
I [: 388'?3
1 259,94 1l 284, 0,1—2.0
Mowomut | 1y 550'gg } (I1) 257,26 ]
HKeaeso 1 255.60
I 248,42 1 243,83 0.01—0.2
PactBop [ 250,94 1 261,15 } 0,1—2,0
11 257.26
288,60
[ 288,16 11 284,19
12 11 EEE,EHDEE 0.05—0.5
51,43 (11) 257,
Motioant | 1 oc 60 } 512%.'&5[.'&5-:1 }
Kpemnnit I 951,43 1 24383 0,002—0,03
1 243,52 1 243,41 0,03—0,
Pacreop 1 288,16 11 299,02 0.05—0.5
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Ilpodoaxenue taba. 2

Inanazon
On A Hanna soamw aunum | g ; ; "
Pomement | Bua npoSu onbeaeanemoro epeawcnnn, M ;;';ggg:%";ug:ﬂ,
1T 294,92 } I 310,62 }
Il 29393 IT 303,87 0,5—1,5
IT 261,02 288,60
Monoant Il 260,57 } (II) 257,26 } 0,5—2,0
Mapranen Il 257,61 I1 255,60
11 261,02 don 0,007—0,5
Il 257,61 don 0,0005—0,007
Pactsop 1 293,31 IT 299,02 0,5—2.0
IT 303,87
IT 287,15 } 288,60
Mownoanrt Il 284,82 IT 284,19 0,5—10,0
MoauGaen II 282,00
Il 268,41 don 0,006—0,5
Pacreop Il 287,15 } 11 299,02 1,0—10,0
[ 284 82
[ 308,41 }* 11 303,87 1,0—=5,0
I 300,91
" {[ﬁgﬁél.‘! } Il 255,60 } 0
i OHOAHT 95 1 252,05 1,0—5,
Oxoso 11 245,04
I 242 95 I 243,83 0,003—1,0
Pacteop I 284,00 IT 299,02 1,0—5,0
11 303,87
[T 284,52 288,60 0,2—3,0
MonoawuTt 11 284,19
Xpowm 11 282,00
11 268,71 Do 0,02—0,2
Il 267,72 don 0,004—0,02
Pacreop 11 284,98 1T 299,02 0,2—3,0
Il 355,19 IT 350,03 ]
IT 349,62 I 341,17 1,0—5,0
Il 343,82
1T 343,05
IT 339,20 11 303,87 3.0—10.0
MosxoauT 11 303,87 } 0,1-—-5,0
Il 273,49 dou
Urnpronuii 11 270,01 11 299,02 1,0—5,0
11 243,41 0,006—0,1
I1 257,14 {ll} 257,26 1.0—5,0
I 255,60
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Ipodoamenue Taba. 2

Jlnanalon
OnpeaenseMbi JLawia BONHBL AWHRH | 715 ; a
sAEMENT Bun npoGu “;:IDE?;JI‘T";“}‘[';" E:aan:il.ll:: J:ll:q”““ Hg'lmg;ﬁ:i :.:..::I.
Llnpronmuil Pacteop IT 273,84 } 1T 299,02 } 0,1—10,0
Il 256,89 (11) 257,26
Menb Monoanr I 324,75 IT 327,53 0,0009—0,01
[T 224,70 I 224,47 0.01—0,25
Hukeak Mowoaur 1 34148 1 342,89 0,01—0,10
I 239,45 [ 243,41 0,10—0,25

* Mcnoas3yiOT NPH aHajH3e Cniapos, He COACPHKAULHX paHaanil.
*++ MlcnoasayioT NpH anafduie CNJaBOB, He COAEPXHaAlMX MOAHGAEH.

MpuMeuanus:
1. CnekTpasbiibie JHHHH, OrpaHHYeHHble B Talauue napaHTesoM,

COOTBEICTBEHHO OGLe IHHenW B JioDBe aHAWMITHYSCCKHE Mmaphl.
2, Tlpn HCnOAL3O3AHHH B A3PO30JLHO-HCKPOBOM MeTOle B KauecTbe BHYTpeHRero

cTaHAapTa asoTHOKHCAOro HHKEJd 3a JHHHIO CPaBHCHHA GepyT JIHHHH = HHKEAs
309,91 um wam 277,31 Hwm.

3. Pumckue uabpsl nepex 3HaveHHAMH AJMHH BOJH O03HAYAIOT NPHHAANEKHOCTD
JIHHMHIT:

I — HefiTpaabHOMY aTOMY;

11 — onHOKpaTHO HOHH3HPOBAHHOMY aTOMY,

111 — apykpaTHO HOHH3HPOBAHHOMY aTOMY.

MOTyT OHTH

Mpu paGoTe Mo MeTOLY «TPEX STAJOHOB» BHINOJHAIT CAEAYIONHE
GIepamnu:

BuOnpator He Meree Tpex CO aHaaH3HPYEMOro craBa;

cnexktpst CO n AO dororpadupyior Ha oaHo#ll doTonaacTHHKeE
LPH BEIGPaHHBIX YCJAOBHAX aHalH3a ¢ paHpoMusauneii MNOpANKa
cbemkH. Cnexrpul kamaoro CO u AO dororpadupyior 2-—3 pa3sa,

H3MEpAIOT MouepHeHHs S BHIOpaHHBIX AHAJHTHUECKHX JHHHA W
AUHHI CPABHEHHS, TMOJACYHTHBAIOT BEJHYHHY pPasHOCTH NOUEPHEHHH
AS nas aHaauTHYecKHX Tap JuHHil H cpeiHee apHMeTHYECKoe NO
JIBYM-TPEM CMeKTpam;

cTposiT  rpaavupomounmii rpaduk B koopaunarax AS—IgC.
1ot rpaduK NpPHrojieH AJH aHannza Tex o0pasuos, CNEKTPbl KOTO-
puix cHaTul BMecTe ¢ CO na o1noil GoTonaacTHHKE;

No TPaayHPoBOUHOMY rpaBKky HaxoAsT MacCOBYIO JOJI0 3JeMeH-
Ta B AO.

Bpemsi 3KCMO3HUAH BHOHPAIOT Takoe, NMPH KOTOpoM obecneunsa-
JOTCS HOPMAJbHble NOYePHEHHS BCeX aHaJHTHYECKHX JIHHHH.

ITpu pabote 1Mo MeTOAY «KOHTPOJBLHOTO STAJOHA» kpome CO, Ko-
TOpBle HYMKHB AJs NOCTPOEHHS OCHOBHOrO TIpalyHpOBOYHOrO rpagu-
wa, uenoapdyor COIl, kKoTopoiii AonzeH YAOBJETBOPATH CJe1yIOUHM

1peboBaBHAM:
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Mo XHMHYECKOMY COCTaBY OH JOJIJKeH HAXOLAMTbCH BO3MOXKHO G-
e K cepelHHe 1Hana3’oHa KOHUEHTPALHii, yKa3aHHOTO B HOPMAaTHBHO-
TeXHHYECKOH JOKYMEHTAlHH HA JlaHHBIH CnJaas,

no (pH3HKO-XHMHUYECKHM cBoficTBaM (crnocoby JHTLH, ofpaboTke),
dopme u pasmepam COII nomxen coorsercrBoBath AO.

Pafory HauHHAWOT C MNOCTPOEHHA OCHOBHOTO paiyHpOBOYHOrO
rpadura. Jlas storo Ha oAHOil QoTONJACTHHKE dororpadupyror
cnektpul CO jpannoro cnjasa BMecTe CO CHEKTpaMu COIl. Cnexrpnl
kaxaoro CO u COIl dororpadupylor Tpu-nate pas. [lo cpennum
3HAYEHHAM pPA3HOCTH [MOYEpHEHIll CTPOAT MOCTOSHHBIH TpasyHpOBOU-
MBIl TpaQMK OCHOBHON (OTOMJACTHHKH B KOOpAHHATAX: AS—IgC.

[Ipn aHanu3e NPOH3BOACTBEHHBIX 00pasuoB Ha paGoueft doto-
nnacTHHKe BMmecte co cnektpamu AO  dororpadupyloT  CHEKTPH
COIT 2—3 pasza Kaxawii. OnpefensioT pPasHOCTh NOYEPHEHHH aHa-
aurnyeckux nap auuuii aas COIT u AO (AS conn AS 10 ) Kak
cpeaHee W3 COOTBETCTBYIOLIEro KOJHYECTBA CNEKTPOB. AScon yYMHO-
AT HA BeJHYHHY nepeBoiHoro kosghuuHenra K.

[lepesoanoit kKosdpuunent K, BBOAHMBIHK A  YUETa cBOMCTB
sMyJbcHHi paGoueil GOTONIACTHHKH, BBIMHCAAIT NO popmye

AS)
K=—3s
rie AS|; — pasHocTb MOYepHEHHIl BCNOMOraTe/bHOH Naphl JHHHE TH-
TaHa WJAH PAasHOCTL NMOYepHeHHH JIHHHH THTaHa IJA JABYX
cTynenek ocaabuTensi, NOJACYHTAHHAS MO HECKOJbKHM CIve-
KTpaM OCHOBHOH (JOTONJIACTHHKH,;
AS: — pa3HocTh MOYEPHEHHIT TeX e BCNOMOraTeJbHbIX JAHHHI TH-
TAHA HJH TOYepHeHHH JHHWH THTAHA 15 TeX e CTyne-
HeK ocaabuTensi, NojicuRTaHHaa AJA paboueit ¢oronaac-
THHEKH.

Uepea Touxky ¢ Koopannarami K-AScon ; lgCcon NPOBOAAT pa-
Soumii rpadHK, napanfielbHblii OCHOBHOMY, H TPOBOASAT no Hemy ofl-
penenenne maccoBpix jfoseii B AO, moab3ysch geanuntoit K-AS a0 -

JIlna nojgcuera kKosdduuuentra K pexoMeHayercsa HCNOAL3OBATH
cJleflyiOlHe napyl JHHHI THTaHa (B HaHOMETPax):

Ti 257,10 — Ti 257,26,

Ti 252,00—Ti 255,60,

Ti 257,10 — Ti 255,60
wan 1 u 11 crymenvku ocaaburens (amuun Ti 356,16; Ti 303,87).

2.1.5. O6patoTka pe3yasTaros

2.1.5.1. 3a OKOHuATEJbHLII pe3yibTAT aHaJH3a MPHHHMAOT Cpel-
Hee aplerHueckoe TPeX NapaJueibHbIX H3MepeHHH, MoJyYeHHbIX
No TPEM CHEKTPOrpaMmaM, ec/u BLIMOJHACTCSA YCJAOBHE:

|Xm=1_xm1n| <45 X,
rae Xmax— HANGOJALIIHI pe3yILTAT NapaaieJbHOro H3MEpeHH;
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Xmin — HaHMeHBILIHIl pe3yJbTaT napajjie/]bHOro H3MepeHns;
S; —OTHOCHTebHOE CTAHAApTHOE OTKJIOHEHHe, XapaKTeph-
3yioluee cXo1HMOCThb H3MepeHHH;
X, —cpeanee apugMernyeckoe, BbYHCJIEHHOE H3 n napaj-
JNeJbHBIX H3MepeHHH (n=23).
IIpu nposeneHHH 3KCINpecc-aHa/jgH3a AONYCKAeTCA BBHIYHCAATH pe-
SyJbTAT aHaJH3a Mo JBYM napajJjeibHbiM H3mepeHHam X; u X, npu
yenosui, uto | Xi—X2| <38:- X

2.1.5.2. BocnpouasoaumocTh ¢oTOrpaHueckoro Meroja aHaJjHsa,
XapPaKTepH3YIOILAACA OTHOCHTEJIbHBIM  CTAHAAPTHBIM  OTKJIOHEHHEM
S., ¥ CX0AHMOCTb S, npHBeleHbl B Taba. 3.

TaGauua 3

¢D‘l‘ﬂl' athugecKkall meTo,
pag - doTosaeKTpHYeC

MOHOANT pacTeop KHA meTon

Onpepgenses sl JnanaoH onpe-
SAEME pAnneMBIY MACCO-
o pLix acaeft, % S, 5, s, S, 5 S,

He Gogese

Mapranei, Meib 0,0005—0,001 020 | 020 — — | 0,15 0.15
AmMoOMHHHHA, Ba-
HaAH, Heneso,
KpeMHHH, Mapra-
Hel, Melb 0,001—0,01 0,15 | 0,15 | -— — 0,10 0.10
MonuGner, oJao-
BO, XPOM, HHKeIb,
LHPKOHHA 0,01—0,10 0,08 | 0,08 | 007 | 0,06 | 6,06 0,06
Anwomunii, xe-
Je30, KpeMmHHii,
mapraieu, MoJaH6-
JeH, XpoM, HHKEeIb,
LHPKOHMIT 0,1—0,5 0,05 | 0,045| 0,05 | 0,045 0,04 0,035
Anmomunaii, Ba-
HaaHH, HEne3n,
mapraneil, MoJaub-
JleH, 04080, XPOM,
U PROHHE 0,5—2,0 004 003 | 0,04 | 0,03 | 0,03 0,03
Amomuunifi, Ba-
Haawi, wmoaubaeH,
QJ0BO, UHPKOHHA 2,0—5,0 0,04 | 0,03 | 0,03 | 0,03 | 0,03 0,03
Amosmunui, Ba-
magun, moanbaen,
Xpom 5,0—10,0 0,03 0031] 003 003 0,03 | 003

2.1.5.3. MetoaHkH BuuHCcaAeHHs S; #u Si npHBeleHbl B COpaBoOYHOM
anpuaoskennn .

2.1.5.2,2.1.5.3 (U3menennas pepakuus, Ham, Ne 1).
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22. Ananu3 o6pasuos, nNepeBeleHHHX B pPacrBop

22.1. Cywynocre meroda

Meroa ocHoBan na nepepeneHHH MeTadsaHuecKoro o6pasma B pa-
CTBOp, BAYBaeMblfi pacnblikTejseM B HCKpoBoil paspai. Cnektpu pe-
FHCTPHPYIOT Ha (PoTONJacTHHKE.

2.2.2. Annaparypa, marepuanst i peaKTusst

Cnektporpad cpeaneil AMCnepcHH ¢ KBapueBoil ONTHKof THna
HCII-30.

Hckpoeoii reneparop Tuna MI'-3 nan UBC-23.

Bosnywuniit  xomnpeccop thHna KBM-8 ¢ saexTponpuEosoM
(0,2—0,3 kBr) u pecusepom na nasaenne 50—200 kl1a.

Pacnpitutenn ¢ xamepoit o6patHoii Kongencauuu (uepr. 1).

Mukpodoromerp THna M®-2 uaun HPO-460,

Tokapublit cTaHOK 114 3aTOYKH 3JeKkTpoaos THna TB-16.

IlpucnocoGaenHe 1Jd 3aTOYKH YroJbHBIX 3JEKTPOLOB,

CnekrpaneHo umcrbie yrauw mapok B3 mam C3 auamerpom 6 MM,

QoronnacTHHKH  cnekTtpagrhbie THnos I, Il uau 3C uyyecTBH-
TeNbHOCTBIO OT 3 00 20 eaHHHIL.

Peannoswiit waaur,

dapdoposbie THrIH.

ITnaTHHOBLIE THIJIH.

[ToansTuneroBasa nocyaa,

DuIAbTPLl «6e1adA JIeHTa» ¥ «CHHAA JeHTa».

Mydbenpnan saekTponeyn.

054

P15

I—pacnbanTens; 2=—peannopan npoGka; J—REDKOCTHON KANHAAAR;
d—poaavinHe il Kanuranap

Uepr. 1
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Ammnak poaunii no FOCT 3760—79, 25% -uuit pactsop.

Kueyora cepuas no F'OCT 4204—77, pasGasaennas 1:3.

Kucaora coasnas no FOCT 3118—77.

Kucanora ¢ropucrosopopoanas no FOCT 10484—78,

Kucnora asornasa no F'OCT 4461—77,

I'mapokcunamuna ruapoxaopua no I'OCT 5456—79, 10%-umii
pacrsop.

Harpua riuapookucs no 'OCT 4328—77, 0,1 u. pactsop.

Harpuit kpemuekucanit (Na.SiO;-9H,0) no I'OCT 4239—77.

Turan rvbuarumi mapku TI'1—00 no TOCT 17746—79.

Amovmunnii nepeuunbiit mapku A95 no T'OCT 11069--74.

Mapranen meranandeckuit mapku Mp-00 no F'OCT 6008—82.

Ounoso merannuueckoe Mapku 01 mo 'OCT 860—75.

Huxkenp merananyeckuii mapkun HIT1 no TOCT 492—73.

MonunGnes merannnyeckuii, saHajHi MeTaJJHYeckHil (maccoBas
JioJIsi OCHOBHOTO 3JieMenTta He meHee 99,5%).

Xpom MeraananyeckHii mapku X00 mo T'OCT 5905—79.

JKeneso meraninuecKoe BOCCTAHOBJIEHHOE,

Ilupkonus xaopokuck (mupronuii xjopuetuit ZrOClz-8H:0).

Bona aucruaauposannas no FOCT 6709—72.

Cranjiaprusie pactsopsi: THtraHa ¢ T=0,02 r/em?; amoMHHHS C
T=0,01 r/cm®* BanHaaua ¢ T=0,01 r/fcm?; xenesa ¢ T=0,01 r/cm3;
kpemuusa ¢ T=0,001 r/fem?®; mapranua ¢ T=0,01 r/fem®; moanbaena c
7"=0,001 r/cm®; nukeas ¢ T=0,01 rfem?; onosa ¢ T=0,01 rfem?; xpo-
Ma ¢ T=0,01 rjem®; uupkonus ¢ T=0,001 r/em3.

IpHroTop/eHHe CcTAHAAPTHLIX PAcTBOPOB OMHCAHO B 00sA3aTe/b-
HOM NPHJIOXKEHHH 2,

22.3. Modeorosxka npob

Anaausupvemylo npoGy maccofi 1 r pacTBOpAOT NPH HArpeBaHHH
B 50 cm® cepHoit kucnoru (1:3), noGaeiaaa Jas OKHCAEHHA HECKOJLKO
Kanejqb KOHUCHTPHPOBaHHOH a3oTHOH KHcaoTol HaH  10—209% -nwie
PACcTEOPBI FHAPOXJOpHAA THApoKcHAaMuHa. Ilocsae noanoro pacrsope-
HHA npoOBl pacrsBop NEPeBOAST B MEpHYW Koa0y BMECTHMOCTLIO
100 cm®, nopoisit o6LeM pacTBopa A0 METKH BOJAOH H TIHIaTeJLHO Ne-
peMelniHBaior,

2.2.4, liposedernue anaausa

2—3 cm® pacrpopa, npHrotcBJentoro no n. 2.2.3 nomeuianT B Ka-
Mepy pacnbliiteast 1 (cm. vepr. 1) H 3aKpLEIBAlOT OTBEpCTHE pacnbl-
JHTeAR pe3nHoBoH npobKoil 2, B KOTOPVIO ECTaBJEH VIOJBHLIL 3J1eK-
Tpoi (4epT. 2).

Pacnuawnreas 1 (uepr. 3) 3akpenasoT B jJepiarene LITATHBA
cnekTporpatha 2. Brarwouawr Komnpeccop 6, nepekphiBas AOCTYN BO3-
Jyxa B pacnuantens 3axumom J. IlpH JlocTHXKeHHH B cHcTeMme JlaB-
neuuna 70—80 klla, uasmepsemoro no maHoMmetrpy 4, CHHMAIOT 3aXKHM
J. Bo3ayx nocryinaer B pacnbLIHTeNb, HAYHHACTCH Nojaua aspo3ois
B pa3paAHblii NPOMEXKYTOK H pericrpalnHsa cnekrpa.
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' /—pacnuanTeas © npofxofl M SAeKTPOAOM; F—AepHATENH SJEKT-
pOAOB HCKPOBOTD WMTATHEA; J—3aMHM; §—MaHoMeTp va 100—200 xla;
S5—pe3uHOBLI WAANr; S—KOMOpeccop BOIAVIUHHA € SJAEKTPONpH-
BOLOM
Yepr. 2 Yepr. 3

YcioBHS NpoBejeHHs aHaau3a npHeeaensl B Taba. 1.

JIAHHB BOJH AHAJMTHYECKHX CNEKTPaJbHBIX JHHHH H JAHANa30HH
onpeie/seMblX MaccoBbLIX J0Jeil NPHBELEHEl B taba. 2.

Jlas nocTpoeHHs rpadHKoB HCNOJb3YIOT PacTBOPLL AJ#A IPalyHpO-
gauna (PI), npHroToBjeHHble H3 CTAHAAPTHHIX PacTBOPOB OTAEIb-
HBIX 3J1eMEHTOB,

KoanuecTso crammaprhoro pacrsopa (v), cM?, HeoGxoaumoe AJs
npurotosaenua PI', BbuKCaAAIOT 10 opMyse

1-105-T °

rie v — npurorasjaHsaemoe Komndecrso PT, cm?;
K, — cymmaphuas maccosas joas snementoB B PL, rfam?;
K. — waccosas aojaa saemenra B PIT B pacuere nHa meTaJt, %;
T — maccoeas KOHUEHTPAILHA CTAHLApPTHOrO pacTtsBopa 3JeMeH-
ta, riem.

Juavenns Beluund K;, K: H v, 3a]al0T, HCXOAA H3 KOHKPeTHOR
aHaaNTHYECKOH 3a1a4H.

Jas npHroToBJeHHSA Pl ponmyckaeTcsi HCNOJAb30BaHHe KOMILJIEKTA
CO wnu oasoro CO. Ilpu ucrnoassosahun oanoro CO B pacTsopH
npo6 u PI' BBoaaT B KauecTBe BHYTPEHHEro CTaHaapTta 15 c¢m3 asor-
HoKHeaoro Hukeas na 100 cm® pactBopa.

Cocras PI' (C) B mpolueHTax, NPHrOTOBJEHHBIX H3 OLHOTO CO,
BBIMHCAAIOT N0 (popmyae

U=

C=C|ﬂ—

m; *
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rae C, — MaccoBas goas snemedta B Meraanudeckom CO, %;
m — Macca CO, r;
m; — Mmacca aHaJau3Hpyemoi npoOwi, T.
AHanH3 pacTBopoB Npo6 NPOBOAAT 1O METOAY «TPeX 3TaJOHOB».
22922924, (Uamenennas pepakuus, Ham. Me 1).
2.2.6. O6padorka pe3yasTarcs
2.2.5.1. O6pa6oTka pe3yibTaToB npusenesa B m. 2.1.5.
2.2.5.2. Bocnpoussoaumocts Metoaa S, H cxopumocTh S mpHBee-
HB B TabJ. 3.
(Hamenennasn pepakumns, Ham. Ne 1),

3. DOTOINEKTPHUECKMA METOJ[l CNEKTPAJNILHOTO AHATM3A

3.1. CymeocTh MeTONA

Metoa ocHopaH Ha Bo30y/1eHHH crneKTpa AYrOBHIM HJH HCKpO-
BHIM pa3psaioM ¢ perHcrpauueil HHTEHCHBHOCTH JHHHH € TOMOIILBIO
(poTo3NeKTPHUECKON YCTaHOBKH.

32. Annaparypa H pPEakKTHBBH

VeraHoBKa (poTosAeKTpHUecKas (KBaHTOMETp) THNA OdC-10M,
NoC-36, 1PC-41 nan MOC-4.

Ilenepatop tuna I'AY-1, ¥I'3-4, HBC-1, «cAPKYC» unn HI'-3.

Yrau enexktpanasho uuersle mapku C2 uwan C3, anamerpom 6 M.

[Mpyrku mexn mapku MO0, M1 nwan M2 no I'OCT 859—78, nua-
meTpoM 6 MM,

ToxapHslit craHok tuna TB-16.

IMpucnocobienne Aas 3aTOYKH yrJjed.

CraHok wWaudoBaAbHLI.

Jonyckaercsi mpHMeHenHe ApYyrofi annapartypel, of6opyaoBaHHe H
MaTepHaJoB NPH YCJIOBHH NOJYYCHHS TOYHOCTH aHajH3a, He HHIKe
npeaycMOTPEHHOH HacTOALLHM CTAHAAPTOM.

33 [MoarortoBka o6pasuoB
OGpasibl rOTOBAT, KaK ykasasno B n. 2.1.3.
34 [lpoBenennHe aHanusa

AHAaJIH3 NPOBOAAT MO METOAY «TPexX 3TAJI0OHOB» HJIH «KOHTPOJb+
HOTO 3TAJOHAa»,

YcnoBusi npoBeieHHs aHajdu3a TnpHBedeHH B TalJ. 4.

JIAWHB BOJH aHAJHTHYECKHX CMNEKTpaJjbHBIX JHHHH NpHBEleHb B
taba. O.

AHAJNHTHUECKHE JHHHH BbIGHPAT B 3aBHCHMOCTH OT MAaccoBoOfi
AOJH 3JeMeHTa B obpasue, BO3MOXKHOCTH pasMelleHHs BHIXOJAHBLIX Ile-
Jleii Ha Kaperkax KeaHtoMerpa H T. A. Jlonyckaercs HcnoJib30BaHHe
APYrHX AHAJHTHYECKHX JHHHH NPH YCJIOBHH, 4TO OHH 06GecneyHBaioT
TOYHOCTh H UYYBCTBHTENLHOCTh, OTBevalollHe TpeGOBaHHAM Hacroslle-
ro craHiiapra.
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Maccosasa nons saemenToB B AO onpeaeasior ¢ NOMOILIBIO TpaiyH-
poBouHoro rpajuka, mNOCTpoeHHOro B KoopAHHaTax: n—Ilg C nan
n—~C no 2—3 napaajiebHbIM H3MEPeHHAM.

[Tpu paGoTe Ha KBaHTOMeTpax MO METOAY <«KOHTPOJBHOrO 3Tajo-
Ha» ¢ TOCTPOEHHEM TrpaayHpoBoyHoro rpadHka B  KOOpAMHATaX
m—Ilg C nocrynmaior, Kak ykasano B n. 2.1.4 (n — noxkasanue
npubopa, NponopuHOHadbHOe JorapHdmMy HHTEHCHBHOCTH). [Ipu stom
rpagyHpoBouHslii rpaduk nposoaaT uepes TOYKY € KOOpPAHHATAMH
ficon ; 1€ Ccon mNapannebHO OCHOBHOMY rpagHky.

[Ipy nocTpoeHHH rpaayHpoBodHoro rpadHka B KoopaHHATax
n;—C perucrpupyior cnekrpsl CO, no ycpeiHeHHBIM OTCUETaM CTpO-
SIT TPajyHPOBOYHBLIA rpadMK M MPOLOJKAWT €ro A0 nepeceyeHHd C
OCbI0 MAaCCOBHIX fAoJelt (n; — nokasanue npubopa, npornopuUHOHAJLHOE
nHTencHBHocTH). ToukKa nepeceueHHs SBJAAETCA <«TOUKOH BpalleHHS»
rpaayHposouHoro rpadHka (npH YCJOBHH MNOCTOSHCTBA «HYJEBOFO»
orcyera npuOOpPa MO COOTBETCTBYIOUIEMY KaHAJy).

Iepen ananausom obpasuos perucrpupyior cnektpsl COIT 3—5 pas,
yepe3 TOUKY BpalleHHA H TOUYKY c KoopAHHaTamu nacon; Ccon
npoBoAAT paGouHii rpalyHpoBOYHBI rpadHuK, No KOTOpoMy onpeiens-
0T MAaccoByio foJio anementa B AO.

35.06paborKka pe3yJbTaTOB

3.5.1. O6padorka pe3yabraTos npHeenena B n. 2.1.5.

3.5.2. Bocnpou3BoaHMOCTh (OTO3JIEKTPHUECKOIO MeTOJAa aHaji3a
Sa u cxoanmocts S; npusesens B Taba. 3.

(H3amenennas penakuus, Ham. Ne 1).
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TaGanua b

OnpegenneMblfil 306MeHT

AaWHa BOJHE JTHHHH

onpefeAReMord saeMenTa, HM

Nuanazon onpegelseMulx

MaccoBMx KoHuentTpaunf, %

Anomanui

I 265,2

111 360,1
1 396,15
I 394,40
1 308,21

0,004—10,0

Bananaui

1 572,70
1 437,92
I 326,77
I 318,54
11 311,84

0,002—6,0

HAenezo

Kpemun#

I1 271,41
11 259,94
1T 259,84
I1 238,20

0,01—2,0

Mapranen

1 288,1

0,002—0.,5

1T 294,92
I1 293,31

0,0005—2,0

MoauGaen

1 553,30
1 386,41
11 277,54
11 284.8

0,006—10,0

Onoso

1 326,23
1 317,50
1 284,00

0,005—5,0

Xpom

I 534,58
142543
IT 296,17
I, 11 284,92
11 267,72

0,004—3,0

Hukeas

[ 341,48

0,01—0,25

Hupronud

1 477,23
I 349.62
11 343,82
11 339,20

0,006—10,0

Mens

I[lpumegaHHns:

1. B kavecTBe JHHHH CpaBHeHHA HCOOAL3YIOT JHHIH

I 324,75

0,001—0,25

tutana: 1 453,32 uwm;

I 363,55 um; 11 324,19 uwm: 11 271,62 um; 1 334,9 uM HAH Hepa3joXKeHHHHA CBeT.
9 Jmumio Banaams 1] 311,84 um Heib3s HCNOJL30BATE B NPHCYTCTBHH XpOMa.

3. Jrumo amomumsa 1 308,21 um melb3s HCMOMBIOBATL B NMPHCYTCTBHH BaHaAHA.
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MTPHJAOMXEHHE 1
Cnpasounoe

OLEHKA TOYHOCTH CNEKTPAJNILHOTO AHANK3A

1. TouHOCTb CNEKTPAJLHOTO MeTOfa aHAAH3a — KauecTRo H3MepeHunf, oTpamalo-
utee GAH3OCTh HX Pe3yJbTATOB K HCTHHHOMY 3HAUEHHIO H3IMepseMOil BRJIHUHHE — On-
pefelseTCH BeJHYHHON CHCTEMATHYECKHX # CAYYafiHLIX NOTPelHOCTell NPH YCJI0BHH,
4YTO NPOMAXH HCKJAKOYEHH H3 pacueTos (cayuafiHbie norpeiuHOCTH NOAYHHAIOTCA HOP-
MaJLHOMY 3aKOHY pacnpefeneHHs).

2. Ipn npaBHALHO HACTPOeHHON cneKTpansHofi annapatype W BHNOAHEHHH pe-
KOMeHAaUuHA cTanfapTa No TNpouUelype aHANH3A OCHOBHBIMH HCTOTHHEAMH CHCTEMa-
THUECKHX NOrpelsocTefl ABAAIOTCA NOTPemHOCTH, CBA3AHHLE C BAHAHHEM CTPYKTYPH
H XHMHYeCcKoro cocrasa npol Ha pe3yabTaTH aHAAH3A.

STH NOrpewHOCTH AC/KHE OHTh BHSBJCHH CONOCTaBJeHHEM pesyAbTaToB awHa-
Ax3a npol, BENOAHEHHOr0 XHMHYECKHM # CNeKTpPaJbHEM MeTofaMmH anaausa no Goab-
woii BuGopre (He menee 30 nFluﬁ} H ycTpaHeHbl KOPPeKTHPOBKOA NOJOMEHHs rpa-
aynpoeounbix rpaduxos no COIL TlpoeepKy npaBHABHOCTH pe3yabTATOB XHMHYECKOrO
aHajnza npoeodsT B cooTeercTBaM ¢ [OCT 19863.1-80—I'OCT 19863.13-80.

3. PesyawTat ananusa npoOul, NOJyYeHHB! KaK cpelixee apH(MeTHYecKoe, HamNpH-
Mep, u3 ABYx (Tpex) napanfnenbHeX H3MepeHwuil, T. e, mo ABYwM (Tpem) cnextpam,
cjAefyeT pPacCMATPHBATL KAaK OJHO ONpeaeneHne. .

4. BocnponspoaAHMOCTh CNEKTPAJbBHOrO MeT01a AaHaAH3a — KauecTBO H3Mepe-
nuil, orpaxaomwee (AHIOCTh APYr K APYTY pPesyasTaTOB H3IMEpeHHA, BHINOJHAEMHIX
B pasjHiIHHEX YCAOBHAX (B PA3THYHOE BPEMA, B Pas/AHUHLIX MECTaX, paiIHuYHLIMH
METOMAMH H CPeACTBAMH) — XapaKTepH3YeTCH BEJHYHHON OTHOCHTENbHOR cpeaned
KBaJpaTHUECKON norpeHocTd (OTHOCHTENBHWM CTaHAAPTHHM OTKJIOHEHHeM) elH-
HHYHOro onpeaeseHHs Sa.

5. Has noacuera S, swOupaioT He meHee nat# ofpaszuop oaHoft Mapkwm cnjaea,
HMEeWWHX NpUGANSHTEABHO OHH H TOT Me XHMHYECKHA coCTas, H B Teyenue 5 cyT
IPOBOAAT HX aHa/M3 cepHAMH (oAHa cepus B cyTku). Peructpaumio cnekTpos B
Ka¥A0H CepHH NPOBOAST B PA3NHYHON MOCNel0BATENLHOCTH, T. € ¢ paHlOMH3alLHed.
CnekTpd oAHOR CepHH PEerHCTPHPYIOT Ha oanofi dortonaactiike. Ha ramnaofi doro-
NJACTHHEE MOJAYYaloT no TPH CNeKTpa Kamaoro o6pasila ¥ No TPpH CNEKTpa Kaxaoro
CO. Mocneanwe HeoGXOAHMH ANA MOCTPOEHHS HAH KOPPEKTHPOBKH TPaayHPOBOYHEX
rpatuxos.

Mpn doTosnekTpuyeckofi perHcTPaUMH Nepel HAYANOM  HIMEPEHHA NpOBOAST
KOppPenTHPOBKY TpPadyHpOBOMHHX rpaduxkos, a 3aTeM PErHCTPaUHI0 CHEKTPOB.

Brero ot Kaxaoro oGpasia noavyaioT 3a 5 cyT no 15 namepennil (nAThL onpe-
AeJIeHHit ).

s kaxioro ofpasiua BL'WICAAIOT CTaHAApPTHOE OTKJIOHeHHe S) no dopmyne

=
E (C—Cu)?

L=

Si= (1)

n—I1 !

rae Cy—cpeaHss MaccoBas J10aA 3JeMeHTa B j-M o0pa3ue, BLINHCJAEHHAA H3 NATH
onpepeaeniii;
Cjy —MaccoBas 1045 3JeMeHTa no i-My onpelefeHHio B j-M ofpa3ile, BHYHCAEH-
Has H3 Tpex HIMepeHHil;
A—uRCA0 onpeleaennii (n=>5).

F
Ilanee BHUHCARIOT CTaHAAPTHOE OTKJOHeHHe 5, no dopmyne
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S = l/ 52 +S2 +S% +87 +S% @
a q ’

rae S. Ss ..., S5 —CTAHNAPTHOE OTKJOHEHHE, NOACUHTAHHOE COOTBETCTBEHHO MO
nepBoMY, BTOPOMY H T. A. 06pasuam no gopmyae (1);
g — ancao obpasuoe (§=5).
OTHoGHTEAbHOE CTAHAAPTHO® OTKJIOHeHHe S,, XapakTepHaylollee BOCMPOH3BOIH-
MOCTb AHAAH3a, REYHCAAIT no dopmyne

3 #
Sn = . ¥ 3
= (3)
rac C —cpeaHAs MaccoBas AOJR IEMEHTA B ofpasuax, BH4HCAeHHas no Qopmy.e
= Ci+C34+Ca+Ci4+Cs (4)

g

rae Ci, Cs, ..., Cs —CpPeAHAs Maccopas AOJA 3JEMeNTa COOTBETCTBEHHO B MEPIOM,
BTOPOM H T. . 06pas’nax, BHYHCACHHAR H3 5 onpeneneHuH.

6. CXOAHMOCTE Pe3yabTaTOB H3IMEpeHHA — KayecTBo H3aMepenHil, oTpamailee
GAM30CTH APYT K APYTY pe3yJbTaToB H3MEPEHHi, BHNOMHACMEX B OAMHAKOBHX YCAO-
BHAX, — XAPaKTEPH3IYETC BEJHWHON OTHOCHTENBHON cpenHeii KBaJApaTHYECKOH norpe-
IMHOCTH eAHHHYHOrO H3aMepeHHd.

7. 3uavenne S; HAXOAAT mo cepun W3 20 napaiieibHHX H3MEpPeHHil OAHOro
ofpa3ua npH NpasH/bHO HaCTpOEHHOM annapaTtype.

L
Crauana BHMHCAAIOT CTAHAAPTHOE OTKIOHeHHe S mo Gopmy.e

‘EH{EUH‘Cﬂ 2
s = =1 , (5)

nu—'l

rae Co—CpeaHAs MaccoBas /017 3JeMeHTa B oGpasue, noacuutannas #3 20 napai-

JNenbHEX HIMepeHH:;
€)— maccoBad A0JA 4eMeHTa B o0pa3ue, BHYHCICHHAR N0 (-MY H3MEepeHHIO;

flo —YHCJAO H3MepeHHi B cepHH (fe =20).
Jlanee BHYHCAAIOT OTHOCHTENbLHOE CTAHAAPTHOE OTKJAOHEHHE S:, XapakTepH3aylo-

mee CXOAHMOCTE W3mepenuil, no gopuyne

5!
Sr- r * E
T (6)

8. [Ipu nposesensin aHAMH3IOB 4ACTO BOSHHKACT HeoOX0AHMOCTE B OLEHKe mOr-
pelHOCTH pesynbTaT aHaJjHsa € H B OlleHKe AOBepHTeJbHLIX Tpelcjos. Ilpr moBepH-
Teaphoit BeposTHOCTH 0,95 H HCKIIOYEHHHX CHCTEMATHYECKHX TOrpelHocTaX g Bhl-
yeaaoT no gopmyne

E=t T . (7)

raie N —umcao onpenedciuil, no KOTOPbHIM BHUHCICH pe3yasTaT aHajaAH3a ofGpa3ua
(06BIMHO B CHEKTPa/bHOM alaande N=1 nau 2);
C, — pesyasTaT aHajau3a obpazua, pHMHCAeHHsil no N onpeleJieHHAM.
BrupcieHHOe 3HAYEHHe e 03HAUACT, 4TO ¢ HAASKHOCTBHIO 059, mcTHIHOe 3HAYe-
HHE ONpelenseMoil BeIHYHHE JEKHT B HHTEpBAJC MEX 1Y 3HAYEHHAMH

25,-Ca . 28.-Ca
s Lo

€2y
! VN YN
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IMpu 3toMm HaunGonee BePOATHHM pe3yJbTaToM aHaNH3a sBAAeTcA 3Hauehye C..
9. CmeuleHne rpaayHpoBoyHoro rpadHKa OTHOCHTEAbHO ocHoBHoro (Apeiip M una
yposiie COIl) cunTaercA 3HauHMbLIM, €CAH OHO NpeBHIUAET CTaHAAPTHOE OTK/OHEHHE

Sr-Ccon
peaynbtatos 4 uamepenuil, noacuntansoe no COIl, 1. e. npu A= -v_' Heo(-
n
I
XOAHMa KOPPeKTHpOBKA rpadmka, rie n ; — YHCAO NApaNNedbHHX HIMEpPeHni Ana

COIl, no KoTopomy KOHTPOAHPYeTCA NoJoxeHHe rpaguka (n , =4);
C con~- Maccopas 1045 JeMeHTa B COIl.
ITosoxenne rpaiyHpoBoYHOro rpathHka peKOMEHAYETCH KOHTPOAHpOBaThH Mo

i—2 COIl 2—3 pa3a B cMeny.
10. Ecan pasHoCTh MeXAy Pe3yJbLTaTOM aHajJH3a ¥ OANHM N3 TpelebHBIX
sHayenHii Maccopoil N0JAH 3JeMeNTa AJA JAaHHOro cnjaea, ykasauHux B [

- Sn‘xﬂ
19807—74, no aGconoTHON BeNHYHHE MEeHbIIE HJH pammT , TO aWa;au3 nposo-

ANT XHMHuecKHM MeronoM no TOCT  25086—81 n IFOCT 19863.1-80—TOCT
19863.13-80, rae N — uncao onpegenesnii (V=1 nan 2);

roe X — CPelHRfl pe3yJbTaT aHaAH3a H3 OAHOTO HAH ABYX Onpeie’eHmil,

11. Komnaekcuyio onenky paGoTol reiepatopa Bo3GyKAeHHA CNEKTpa, CNEKTpadb-
HOro npubopa H 3JEKTPOHHOrO H3MEPHTEJBHOrO YCTPHCTBA PEKOMEHAYETCH NepHOAH-
yeckH (1—2 pasa B MecAl) NpoOBOAHTL NyTeM ONpeAe/eHHA OTHOCHTENbHOrO CTall-
AAapTHOro OTKAOHeHHA Sc no cepun H3 20 napaineisHbix w3mepenuii no gopmyae (5).

Haiigennoe 3nauenne S, CPaBHHBAKOT ¢ Sy, T. € € TeM CTAHAAPTHHM OTKJOHE-
HHeM, KoTopoe OHJO BHYHCAEHO paHee NPH HACTPOEHHOH annapartype. Cpasretate

NMPOH3IBOAAT N0 ' KPHTEPHIO.
2

5 &
Ecauy F= - Goakle deM TAO0JHUHOE 3HAYeNHe Fragn. TO 3TO ¥YEA3BI-
5_
r
paer Ha To, 4To annapaTtypa TpeGyer HacTpofikH. [lpn noBepuTenbHOH BepPOATHOCTH
P=095 u ykasannom uncne uamepeiuii B cepun (e =20) Frasa=2,1.
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INPHJIOXEHHE 2
Ob6asareavroe

MPHIrOTOBNEHME CTAHAAPTHBIX PACTBEOPOB

1. CranpapTuuil pacTBop THTaHa ¢ maccoBofl KoHuentpaumeit T=0,02 rfem?: 2 r
ryfuaToro THTaHa PACTBOPAT NpH Harpeahun B 25 cm? cepHofi kucaote (1 :3),
noAfepuBan noctoanusll obbem Bopoil. [lo okoHyauWu pacTBOpEHHA THTAH OKHCASA-
10T [0 YeTHPEeXBaJeHTHOro COCTOAHHA JobapjenHeM HeckoJbKHX Kaneas 20%-noro
pacTBopa THAPOXJOPHAA FHAPOKCHAAMHHA. PacTEOp NepeEoisT H MepHYo Koaby sme-
crimocteio 100 cm?, 10BOAAT ero o6beM A0 MeTKH BOAOH H NepeMelnBaloT.

2. CraupapTHuil pactsop amomuuss ¢ T=0,01 rfem®*: 1 r nepsuyHoro anoMH-
LHA PACTBOPAIOT NPH yMepeHHOM HarpesanuH B 30 cM?® coasroi kxcaota (1:1). Ilo
OKOHYAQHHH PacTBOPEHHA PACTBEOpP OXJa)KJaloT, NMEePeBOfAT B MepHYK Koa0y BMecTH-
mocthio 100 cm?, AoBoAAT ero ofbeM N0 METKH BOAOH H MepeMelIHBalOT,

3. Craspapthuii pacteop Banaaus ¢ I'=0,01 rfem®: 1 r meraanHyeckoro BaHa-
JuA pacteopaloT B 20 cM?® KOHueHTpHpoBanpoHd a3oTHoOH kucaoTe. [lo oxoHYaHHH
PACTEOpPEHHS PACTBOP NEpPEeBOAAT B MepHylo Koaly smectamoctsio 100 cu?®, mosoaar
ero obnpesm a0 MeTKH BOAOH H MepeMelliHBalaT.

4. Cranpaptuuit pacteop *eqeza ¢ T=0,01 rfem?: 1 r Merajnanyeckoro BoccTa-
HOBJEHHOro #enesa pacteopsior B 40 cm?® coaanofl kucaotw (1 :1). Ilo okonvanum
pacTBOPEHHA PACTBOP NMEPeBOJAAT B MepHYw kKoaly emectumoctbio 100 cM?, sosonar
ero o0beM A0 MeTKH BOAOIH H NEepeMelHBaloT.

5. Crangaptusiii pactsop Kpemuus ¢ T=0,001 rfem®: 10 r KpeMHeKHCAOro HaT-
paa (Na,Si0;-9H,0) pacrsopsior B Boje, npuGanasior 20 kaneas pacreopa ruapo-
oxuce Hatpus 0,1 moab/nm?®, dHALTPYIOT uepes ckaafyaTHil HABTDP €CHHAR JenTas
4 MepHYI0 Koaly smecTHMocTeio 1 am?, AoBOAAT ero ofbem A0 MeTKH BOJOH H nepe-
vmewnsaoT. PacTeop XpaHusT B NOJHSTHAGHOBOR nocyjae.

YerananpanpaoT MaccoBY0 KOHUeHTpauuio pacteopa I: B dapdoposoii yawke K
50 cM? aNHKBOTHOH YacTH KpeMHeKHcaoro HaTtpua npubGasaswoor 10 cMm? cepHoit kKHcaO-
T (1:1), OCTOpOXHO NEepeMeWHBAT H BHNApHBawT Aocyxa. 3atem anobapasior
10 cM® KOHUEHTPHPOBAHHON COJNAHOA KHCAOTH H 150 cM? BOAMW, nepeMewHBalT H OC-
TaBAAIOT B Temuom Mmecte na 40 mun Ans xoaryasump, Ocanok QHALTPYIOT HA (HABT-
pe «Geaaa nenta» ¢ abGcopGenToM H NPOMBBAIOT BOCEMb pa3 TOpA4YHM PACTBOPOM
conaroit kucaotw (1 :99). duavTp ¢ ocankoM NOACYWHBAKT, 030JAKOT B MJATHHO-
BOM THrJe H npokaausanT B MydeasHolt neud npu temneparype 1000—1100°C 8 Te-
gyeHne 40 mun. Tureas oxJgamaawT H B3pewnsaioT. [Tpokaaenuwii ocafgoxk ofpalaTh-
pawT 10—20 wanasMy $HTOPHCTOBOLOPOAHON KHCAOTH, OAHGH Kanieil KOHUeHTpHpO-
pauHoll cepHoli KHCAOTHL W HArpeBalOT A0 NPeKpalleHHs BbIASJeHHS Napos CepHOro
auruapuna. Tureas ¢ ocaikoM BHOBb NMPOKanuBawT B MydeabHof neun npu Temnepa-
rvpe 1000—1 100°C B Tevensie |0 MHH, OXJaXAa10T H A3BELIHBAIOT.

Maccosyio KOHUCHTPAUKHIO CTaHZapTHOro pacteopa kpeMmuusa (T) rfcm?, swuxcas-
(0T no hopmyae
T (m—m,) -0,4675
—1 'F ¥

1¢ i —Macca ocaika go ob6paboTKH QTOPHCTOBOLOPOAHON KHCAOTOM, I}

M, — Macca ocaaka nocie obpafoTEH GTOPHCTOBOAOPOAHON KHCAOTOMH, I
04675 — KospunHenT nepecyera ABYOKHCH KPeMHHA Ha KpeMHHii,

V' —o6bem cTaHAapTHOTMO pacTBOpa, B3ATHI AJAR  OonpejlejeHHA COAepHaHHA

KpeMmHus, oM,

6. Cranpaptusil pactsop mapranma ¢ T=0,01 r/em?: | r meranaxueckoro map-
ranpa pacrteopaioT 8 30 cm? azotHoil kicaote (1:1). Pacreop kunaTaT Ana yaane-
yua oxuciron asorta. [lo OKOHUaHHH PACTBOPEHHS PacTBOp OXJaXAaWT, NepeBOAAT B
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mepuyo koaly emecTHMOCTbio 100 cm?, noBoaAT ero oGbhem A0 MeTkn Bomoil n ne-
pPEMCIUHBAKOT.

7. Cranpapripiit pacteop moauGaesa ¢ T=0,001 rfemd: 0,1 r Meraaanueckoro
MoaHGAeHa pacTBopsioT B 10 cM* asoTHoli Kucaotw (1 : 1), npubasasior 20 cms cep-
HOR KHCAOTH (1:2), BHINApHBAIOT A0 NOSBJEHHS TYCTHIX Oe/nx napoe CepHoro amu-
FHAPHAA # NPOLOAKAIOT HArpeBaTh B TeveHHe 3 MHH. 3aTeMm AOAHBaOT 50 cM? BOAM
H CHOBA BHNApPHBAKT 10 rycTux Geasx napos. ITotom npuamsalor 50 cm® cephoii
KHCI0TH (7 :93), oxJamaaT, NepesoisT B MepHYIO Koalby smecthMmocThio 100 cm?,
A080AAT 00beM PacTBOpa /10 METKH Tofl JKe KHCJAOTOll H nepeMenHBaioT,

8. CraupapThuiit pactsop mukeds ¢ T=0,01 r/fcM®: | r MeTaAIHUECKOro HHKeNd
pacTeopsaloT B 40 cm® cmecn coasHoil W asotHo#t Kkcaor (1:1). IMocae pacteopenus
PacTBOp NEPesOAAT B MepPHYIO KoaAly smectémoctsio 100 cm?, 10BOAAT ero olbem 10
METKH BOMOA H NepeMeliHBaloT.

9. Cranpapruuit pactsop onoBa ¢ T=0,01 r/fcM®: | © H3MEIbYEHHOT® MeTaJTH-
HeCHOro 0J0Ba pacTBOPAIOT NpH HarpeBaHHH B 20 MJ KOHUEHTPHPOBAHHON COAAHOI
KHCJAOTH B naatTnHosoli uawxe. [locae pacTBopenns pacTBOp OXJAaMOa0T, NCPEBONsIT
B MmepHylo Koaly BmecTHMocTeio 100 cm3, noBoasT ero o6beM 1o MeTKH Booil i
nepemMelHBailoT,

10. Crannaptunit pacreop xpoma ¢ T=0,01 rfem?: | r MeTanaHueckoro xpoma
pacteopsior B 40 cm® coasnofi kucaorsl (1:1). IMo oxkonyawwst pacTBOpeHms pact-
BOp NEPEBOJXAT B MepHYK KoAOy BmecTHmocTbiy 100 cm?, AoBOAAT ero ofbeM 10
METKH BOJ0/ H NMepeMelHBaoT.

11. Crannaprhuii pacteop uupkonns ¢ T=0,001 rfem®: 3,53 r XJOPOKHCH UHp-
kotna (ZrOCl,.8H;0) pactsopsior B 80 cM® KOHUEHTPHPOBAHHON COJNAHON KHCAOTLL
PacTBOp NepeBojAT B MepHYI K00y BMECTHMOCTBIO | cM?, JOBOAST ero ofbem 2O
METHH BOAOH H mepeMelIHBaloT.

YCTAHABAHEAIOT MACCOBYI0 KOHUEHTPAIWMI0 CTAHAAPTHOTO PacTBOPA UHPKOHMSA:
50 cm? -anMKBOTHON YacTH PacTBOPA NOMENLAIOT B CTAKAH BMECTHMOCTHIO 150 My,
npuausaT 70 cm® ropsuell Boaml, oOCAXKIAWOT uapxonuii  25%-HEIM  pacTBopoM
AMMHAKa 110 NOABNEHHA CHABHOMD 3anaxa H CTAaHAT B Tenjoe MecTo Ha 20 MHH Aaw
Koaryasuuu ocanka. Ocajok OTHRALTPOEHBAIOT HAa (HALTpe «6esas JeHtas H Mpo-
MBIBAlOT ammuaunol  BoXoA (5 cm?® 25%-Horo pacTteopa ammMaka wa 1 a Boaw)
10 pas. Ocanok ¢ ¢masTpoM noMemanT po B3BeweHHuA dapdopossil THreab, noi-
cymnBawT H npokanusalotr npu (11004£10)°C B Teuenne 40 MHH A0 [OCTOSHHOI
maccel. Threas ¢ ocaakoM OXJaMNa10T H BIBELIHBAIOT,

Maccopad KoHUeHTpauMs cTaHjiapTHoro pacrsopa umpronusi (T), r/eM?, Buumc-
AK10T no  QopMyae

7= m-07403 .
V
rie m—mMacca ocajgka nocae NpoKaJHBAHHA, T

0,7403 — Kos(pHUHEHT nepecueTa ABYOKHCH LHPKOHHN HA UHPKOHMI;
V —obbem craijapTHoro pacrsopa UHPKOHHA, B3ATHE AAR oNpeledeHis wup-

KoHHA, cM?,
[puaowkenne 2. (Hamenennan pepakunn, Ham, Ne 1).
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