FOCT 1429.14-2004

['pynna BS9

MEXXTOCYOAPCTBEHHbLIV CTAHOAPT

NPNMNOU ONNOBAHHO-CBMHLIOBBIE

MeToabl aTOMHO-3MUCCUMOHHOIO CNEKTParbHOro aHann3a
Tin-lead solders. Methods of atomic-emission spectral analysis

MKC 25.160.50
OKCTY 1709

[ata BeBegenus 2005-07-01

[peoucriosune

1 PABPABOTAH  Poccurckon  degepaunen, Me>xxrocygapCTBEHHbIM
TEXHUYECKMM KOMUTETOM o cTaHgapTtmsaumm MTK 500 "Onoso"

2 BHECEH Nocctangaptom Poccum

3 NMPUHAT MexxrocygapCTBEHHBIM COBETOM MO CTaHZapTM3auum, MeETPOSIONnN U
ceptudmkaumm (npotokon N 17 ot 1 anpenst 2004 r., no nepenncke)
3a NpuHATME NPOorosiocoBarsnu:



HavmeHoBaHve rocygapcTtea

HanmeHoBaHMe HauMOHaNbLHOro OopraHa
CTaHOapTn3auunn

no

AzepbangxaH

Pecnybnvka ApmeHus

Pecnybnuka benapycb

KasaxcTtaH

Kblprbiackas Pecnybnnka

Pecnybnuka Mongosa

Poccuinckas ®egepauns

Pecnybrnvnka TagxukuctaH

TypkmeHucTaH

Y3bekucTtaH

YKpanHa

AscTtaHgapT

ApmMrocctangapT

[occTaHpapt Pecnybnnkun Benapycb

[loccTaHgapTt Pecnybnmkn KasaxcTtaH

KbipreiacTangapT

MonpgoBacTtaHaapT

loccTtaHgapt Poccun

TapxukctangapT

[nmaBroccnyxoda "TypkmeHcTaHgapTapbl”

Y3cTaHgapt

ocnoTpebcTaHgapT YKpavHbl

4 Tlpukazom ®PenepanbHOro areHTCTBa MO TEXHUYECKOMY pPeryrnvpoBaHuio U
meTposiormm ot 25 okTadbpa 2004 r. N 41-cT mexrocygapcTBeHHbIn ctaHgapt FTOCT
1429.14-2004 BBEOEH B OeNUCTBME HEMOCPEOACTBEHHO B KA4YeCTBE HaLMOHArbHOro
ctangapta Poccunckon enepaumm ¢ 1 nonsa 2005 .



5 BBAMEH N'OCT 1429.14-77

1 O6nacTb NpUMeHeHns

Hactoswmin cTaHgapT ycTaHaBiMBaeT MeTodbl  aTOMHO-3MWCCUOHHOIO
CMEeKTparnbHOro aHanmmsa C BO30OyXOEeHMEM CMeKTpa WCKPOBbIM pa3psaoM WU
MHOYKTVBHO CBS3aHHOW Nna3mMon AN onpedeneHust COOEepKaHuUs 3NEMEHTOB B
ONOBSAIHHO-CBUHLIOBbIX NMPUMOSIX.

2 HopmaTtuBHbIe CCbINKU



B HacTosLweM cTaHgapTe NCnonb3oBaHbl CChISIKU Ha crieaytolme cTaHaapThbl:

FOCT 8.315-97 TlocypapctBeHHass cuctema obecneyeHuss eOuHCTBaA
namepeHnn. CtaHgapTtHble obpasLbl cocTaBa U CBOMCTB BELLECTB U MaTepuanos.
OcCHOBHbIE NOMNOXEHUS

FOCT 12.1.004-91 Cuctema ctaHgaptoB 6e3onacHocTu Tpyaa. NoxapHas
6e3onacHocTb. Obwue TpedboBaHuUs

FOCT 12.1.005-88 Cucrtema ctaHgaptoB 6e3onacHocTtu Tpyga. Obwme
CaHUTapHo-rurneHnyeckmne TpedoBaHna K BO3ayxy paboyen 30HbI

FOCT 12.1.007-76 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. BpeaHble
BelwlecTBa. Knaccudukauusa n obuime tpeboraHmsa 6esonacHocTu

OCT 12.1.016-79 Cwucrema craHgaptoB 6e3onacHoctn Tpyaa. Bosgyx
paboyen 30Hbl. TpeboBaHMS K MeTOAMKaAM M3MEPEHUSA KOHLIEHTpauuin BpeaHbIX
BELLECTB

FOCT 12.1.019-79 Cuctema ctaHgapToB 6e3onacHoOCTM Tpyaa.
anektpobesonacHocTb. Obwne TpeboBaHUA U HOMEHKaTypa BUAOB 3alUUTbI

FOCT 12.1.030-81 Cucrtema ctaHgapToB 6e3onacHoOCTM Tpyaa.
Onektpobe3onacHoCTb. 3alUnTHOE 3a3eMreHne, 3aHyneHme

FOCT 12.2.007.0-75 Cucrema ctaHgaptoB 6e3onacHocTtu Tpyaa. sgenna
anekTpoTexHuyeckne. Obwme TpeboBaHna Ge3onacHOCTH

FOCT 12.3.019-80 Cuctema ctaHgaptoB 6e3onacHocTu Tpyaa. McnbitaHus u
namepeHuns anekTpudeckme. ObLwme TpedboBaHna 6esonacHOCTU

FOCT 12.4.009-83 Cucrtema ctaHgaptoB 6e3onacHocTu Tpyaa. NoxapHas
TexHUKa ansa 3awutbl 06bekToB. OCHOBHbIE BUALI. Pa3smelleHne n obenyxmsaHme

FOCT 12.4.021-75 Cuctema ctaHgaptoB 6e3onacHocTu Tpyaa. Cucremsl
BEHTUNALMOHHbIE. OBLmne TpeboBaHnA

FOCT 61-75 Kucnota ykcycHas. TexHuyeckue ycrioBusi

OCT 83-79 Hatpuin yrnekucnbin. TexHn4yeckne ycnosus

FOCT 195-77 HaTpuin cepHUCTOKUCABIN. TexHn4eckune ycrnosums

OCT 244-76 Hatpua Tnocynbat Kpuctanimyeckun. TexHmyeckume ycrioBus

FOCT 849-97 Hukenb nepBuYHbIN. TEXHNYECKME YCINOBUS

FOCT 859-2001 Meab. Mapku

FOCT 860-75 OnoBo. TexHn4eckue ycrnosus

FOCT 1089-82 Cypbma. TexHn4eckue ycrnosus

FOCT 1429.0-77 NMpunoun onoBsiHHO-CBMHLOBLIE. ObLLKne TpeboBaHUs K
MeTodaM aHanusa

OCT 1467-93 Kagmun. TexHunyeckue ycrosus

FOCT 1770-74 lNocyna mepHasa nabopaTtopHas CTeknsHHas. LiunuHapel,
MEH3YPKK, Konbbl, Npobupkn. OBLLME TEXHNYECKNE YCIOBUA

FOCT 3118-77 Kucnota condHas. TexHnyeckme ycrnoBus

FOCT 3640-94 LnHk. TexHu4eckne ycnosus

FOCT 3778-98 CBuHeLl. TexHn4yeckme ycnosus

FOCT 4160-74 Kanun 6poMuCTbIN. TexHN4Yeckmue ycrnoBus

FOCT 4204-77 Kucnota cepHas. TexHuyeckume ycriosus

OCT 4461-77 Kucnota asoTHas. TexHudeckune ycnosua NOCT

6709-72 Boga guctunnmpoBaHHad. TexHn4eckme ycrnoBus



FOCT 9147-80 lNocyaa n obopynosaHune nabopaTtopHble hapdpopoBsble.
TexHn4eckue ycrioBus

FOCT 9849-86 NopoLuok xxenesHbln. TexHn4eckme ycrnoBus

FOCT 10157-79 AproH razoobpasHbin U XNOKuUn. TexHn4eckue ycrnosus

FOCT 10297-94 ngun. TexHnyeckue ycrnosus

FOCT 10928-90 BucmyT. TexHnyeckme ycrnoBus

FOCT 11069-2001 AntoMuHUIA nepBrYHbIA. Mapkun

FOCT 14919-83 OneKkTponnuTbl, 3NEKTPOMINTKA U XXapO4Hble
ObiTaBeT PODIKAMBEIEXHUYECKME YCNOBUS

FOCT 18300-87 CnupT 3TUMNOBbIN PEKTUDPUKOBAHHBIN TEXHUYECKU.
TexHn4eckue ycrioBus

FOCT 19627-74 'vapOXMHOH (NapagmMokcnbeH3on). TeXHUYeCcKne ycrnoBus

FOCT 19671-91 lNpoBonoka BonbdpamoBasa Ana NCTOYHMKOB CBETA.
TexHn4eckune ycrnoBsus

FOCT 19807-91 TutaH 1 cnnaebl TUTaHOBbIE AedopmupyemMble. Mapku

FOCT 21930-76 Npunon 0NoBAHHO-CBMHLIOBLIE B YyLLIKax. TexHU4eckne
ycnoBus

FOCT 21931-76 lNMpunoun onoBsIHHO-CBMHLOBLIE B N3O0ENUSX. TeXHUYeckne
ycnoBus

FOCT 22306-77 MeTannbl BbICOKON U 0cob0on YncToThl. ObLmne TpeboBaHUs K
MeTodaM aHanusa

FOCT 24104-2001 Bechkl nabopaTtopHble. Obuime TexHnyeckne TpebosaHus

FOCT 25086-87 LiBeTHble meTannbl 1 Ux crnnasbl. ObLwme TpeboBaHmSA K
MeTodaM aHanusa

FOCT 25336-82 lNocyana n obopyaoBaHune nabopaTtopHble CTEKNSAHHbIE. TUMbI
OCHOBHbIE NapaMeTpbl U pa3mepsbl

FOCT 25664-83 MeTon (4-meTunammHogeHoncynb@ar). TexHmyeckme ycnosus

FOCT 29227-91 (MCO 835-1-81) lNocyna nabopaTtopHas CTEKNAHHaS.
[MuneTkn rpagynpoBaHHble. Yactb 1. OOwme TpeboBaHma

FOCT 30331.3-95 (MOK 364-4-41-92)/TOCT P 50571.3-94 (MOK 364-4-41-92 )
OneKTpoycTaHoBKM 3aaHun. YacTtb 4. TpeboBaHusa no obecneyeHunto
BGesonacHocTW. 3almTa OT NOPAXKEHUS IANEKTPUYECKNM TOKOM

3 Obwume TpedboBaHUA

3.1 Obwme TpeboBaHUA K MeTOA4aM aHanu3a AormkHbl cooTBeTcTBoBaT b [OCT
1429.0, TOCT 25086 n NOCT 22306.

3.2 O160p 1 nogrotosky nNpob npunoes nposogdat no NOCT 21930 n FOCT
21931.

3.3 Onga ycTaHOBMNeHUs rpagympoBOYHOM 3aBUCUMOCTU UCMOSb3YIOT HE MeEHee
Tpex CcTaHgapTHbIX 06pa3uoB WM  CTaHOApPTHbIX pPacTBOPOB C  M3BECTHOW
KOHLLEHTpaLen 3N1IEMEHTOB.



4 TpeboBaHuA 6e30MacCHOCTHU

4.1 MNpn aHann3se ONOBSAHHO-CBMHLIOBLIX NpunoeB Bce paboTbl B nabopatopun
CleKTpanbHOro  aHanmsa  OOJDKHbI NPOBOAUTLCS Ha  npubopax w
9NeKTpoycTaHoBKax, cooTteeTcTBylowmnx [1] n TtpeboBanHuam [OCT 12.2.007.0,
FOCT 30331.3.

42 Tlpyu wucrnonb3oBaHUM K 3KCOyatauuu  anekTponpubopoB U
9NEeKTPOyCTaHOBOK B Mpouecce MNpoBedeHNa aHanusa npunoeB cregyet
cobnogaTb TpeboBaHus OCT 12.3.019, npasuna aKcnnyaTaumm
9NEeKTPOYCTaHOBOK MNOTpebuTenen, yTBepXAEHHble HauuoHarbHbIMWU OpraHamu
OHeproHaasopa, 1 npaBusia TEXHUKN 6e30nacHOCTM NMpu SKCnyaTaumMm yCcTaHOBOK
notpebutenen [2].

4.3 Bce npubopbl M 3NEKTPOYCTAHOBKM  OOMMKHbI  OblTb  CHabXeHbI
ycTponcTtBaMn Ans 3asemnenusi, coorsetcteyowmmn FOCT 12.2.007.0, TOCT
12.1.030 u FOCT 30331.3. 3asemneHne gormkHO cooTBeTcTBOBaThL [1].

4.4 AHanu3 onoBAHHO-CBMHLIOBbLIX NPUMNOEB NPOBOASAT B NOMELLEHUSX,
0bopyaoBaHHbIX 06LLLEOOMEHHON MPUTOYHO-BLITSXKHOM BeHTUNsAUmnen no NOCT
12.4.021.

4.5 [na npegoTBpalleHus nonagaHuMst B BO3dyxX paboyen 30HbI OKCUOOB
yrrnepoga v asoTa WM aspo30Ssien MeTaryioB B KonuyecTtBax, MNpeBbilLaoWwmx
npeaenbHo aonyctumble koHueHTpauum no FOCT 12.1.005, gns sawuTbl OT
SJIEKTPOMArHUTHbIX WU3MYyYEHUA U OXora YnbTpPadUOoNeTOBLIMU JydaMn KaxXOblIV
MCTOYHMK BO3BOYXOEeHMUs chnekTpa Heobxoaumo nomewiaTb B npucnocobrneHne,
obopynoBaHHOE MECTHOM BbITSXKHOM BEHTUNSUMEN W 3alUUTHBIM SKPaHOM Mo
T2a.D19.

4.6 CTaHOK, MCMNONMb3yeMbl AN 3aTOYKM YrofbHbIX 3NEKTPOAO0B, OOIPKEH UMETb
BCTPOEHHbIA MbINENPUEMHUK BbITS)KHON BEHTUNALUUW AN NpeaoTBpaLleHus
nonagaHust YrofbHOM nNbiMM B BO34yX paboyel 30HbI B KONMMYECTBax,
NpeBbILLaLLMX NpeaensHO AoNyCTUMbIE.

4.7 KoHTpoOnb 3a cogepxaHnem BpedHbIX BELLECTB B BO3ayxe paboyen 30HbI -
no NOCT 12.1.005, NOCT 12.1.007, TOCT 12.1.016.

4.8 YTtunmnsaumo, obesBpexmBaHMe W YHUYTOXEHME BpPeOHbIX OTXOAO0B OT
aHanmM3oB HeobxoauMo MpPoBOAUTb B COOTBETCTBUM C CaAHUTAPHbIMWU MNpaBuUiamu,
YyTBEPXOEHHbIMU HaLMOHASTbHBIMW OpraHaMu 34,paBOOXpPaHEHUS.



49 [Ona obecnedyeHns noxapHon 6GesonacHoCcTM cnegyeT cobnogaTb
TpeboBaHua NOCT 12.1.004. NomeweHns nabopatopmnmn OOSKHbI UMETb CpeacTBa
orHeTyweHus cornacHo NOCT 12.4.009.

4.10 TllepcoHan nabopaTtopum OOfmMKeH ©OblTb obecnevyeH ObITOBLIMK
NOMELEHNAMN N YCTPOMCTBAMM coOrfiacHo [3] no rpynne npon3BOACTBEHHbLIX
npoueccos llla.

4.11 TlepcoHan nabopaTtopun pOomkeH 6biTb obecnevyeH cneyoaexoon wu
ApyrumMu cpeacTBamMy MHAMBUAYANbHOW 3alLMTbl COMMAacHO TUMOBLIM OTpacsieBbIM
Hopmam GecnnaTtHoOM Bblgayu creuogexabl, cneyodyBn u npenoxpaHnUTenbHbIX
NpucnocobieHnn pabounmM 1 cnyXaumm npegnpuaTuni LBETHOW MeTannyprm no
HOPMaTUBHbBIM LOKYMEHTaM.

5 MeToa4 aTOMHO-3MUCCUOHHOTO
CMeKTpanbHOro aHarnum3a ¢ Bo30yxaeHmem
CNeKTpa UCKPOBbIM pa3paaom

5.1 Metoa aHanusa

MeTog OCHOBaH Ha BO30OYXOeHMM CrekTpa WCKPOBbIM paspsgoM C
nocriegyowen peructpaumen nsnydeHnsa cnekTpanbHbIX NMHUA poTorpadomyeckmm
nnn  oToaNeKTpudeckum cnocobom. [Mpy nNpoBedeHWM aHanmsa MCNosSib3YHT
3aBMCMMOCTb  MHTEHCUBHOCTEW CreKTpasibHbIX JIMHUA  3NEMEHTOB OT WX
coaepxaHus B npobe.

MeTtoq obecrneymBaeT KONMMYECTBEHHOE OrpedenieHMe MacCoBbIX [OOren
95IEMEHTOB B OSTIOBSIHHO-CBUHLIOBbIX NPUNOSAX B AManasoHe, %:



cypbma - o1 0,040 no 0,600;

mMeb " 0,010 " 0,175;
BUCMYT " 0,030 " 0,300;
xeneso " 0,005 " 0,020;
HUKenb " 0,004 " 0,080;
MbILLUbSAK " 0,005 " 0,070;
LIUHK " 0,0020 " 0,0075;
KagMu " 0,010 " 0,045

N NONYKONMYECTBEHHOE OrnpeaesieHne artoMUHUA U LMHKA NpU MacCoBbIX OONSAX
meHee 0,002% v mbiwbsaka - meHee 0,005%.

[lonyckaemble NOrpeLLHOCTM pesyrbTaToB aHann3a npmeeaeHsl B Tabnumue 1.
Tabrmmua 1 - Hopwmbl NOrpeLlHoCcTV pes3ynbTatoB aHanu3a (Npu 4oBepuTenbHOM

BepoATHoCTU F =0,95)

B npoueHTax



HanmeHoBaHue

[nana3oH MaccoBbIX [oneun

Honyckaemas

3yIeMeHTa 3J1IEMEHTOB NOrpeLuHoCTb + /A
Cypbma OT 0,040 oo 0,050 BKMHOY. 0,006
Cs.0,050" 0,100 " 0,010
"0,100 " 0,300 " 0,024
"0,300 " 0,500 " 0,048
"050 " 060 " 0,07
Menob OT1 0,010 go 0,030 BKHOY. 0,003
Cs. 0,030 " 0,050 " 0,005
" 0,050 "0,100 " 0,010
"0,100 " 0,175 " 0,017
Bucmyt OT 0,030 go 0,050 BKMHOY. 0,005
Cs. 0,050 " 0,100 " 0,010
" 0,100 " 0,300 " 0,024
>Keneso OT 0,005 go 0,010 BKMHOY. 0,001




Cs.0,010" 0,020 " 0,002
Hukenb OT 0,004 oo 0,010 BKMHOY. 0,001
Cs. 0,010 " 0,030 " 0,003
" 0,030 " 0,050 " 0,005
" 0,050 " 0,080 " 0,010
MbILbAK OT 0,005 go 0,010 BKMHOY. 0,001
Cs. 0,010 " 0,030 " 0,003
" 0,030 " 0,050 " 0,005
" 0,050 "0,070 " 0,007
LIMHK Ot 0,0020 go 0,0030 BKrtOY. 0,0004
Cs. 0,0030 " 0,0050 " 0,0005
" 0,0050 " 0,0075 " 0,0008
Kagmuin OT1 0,010 go 0,030 BKHOY. 0,003
Cs. 0,030 " 0,045 " 0,005




5.2 CpegctBa usmepeHuun, BcriomoraresibHble
yCTPOMUCTBA, MaTepuarbl, peakTuBbl, PacTBOPbI



CnekTporpad kBapuesbinn Tuna CI1-30 nnm aHanornyHble npubopebi.

CnekTtpometp TMnos OPC-36 (40, 41, 51), MPC-4 (6, 8) nnm aHanormyHble
npnbopsbl.

["eHepaTop uckpbl TMNOB NIM-3, MUBC-23, YI'3-1(4) nnm aHanormyHble npnbops.l.

MukpodpotomeTtp MP-2, MI-100 1 gpyrvx TMnos.

CnekTponpoekTop NC-18, SP-2, 1CI1-2 n gpyrnx TUNos.

CTaHOK Ons 3aTOYKWM 3MEeKTPOAOB, HaMUMbHUK UMM Apyrne npucrnocobrieHns
Ans 06paboTku aHanNM3npyemMon NOBEPXHOCTM INEKTPOLOB.

CtaHgapTHble obpasubl cocTaBa ONOBAHHO-CBUHLOBLIX npunoes: NCO 1930-
80 - N'CO 1938-80, NCO 1926-80 - 'CO 1929-80, craHgapTHble 0b6pasupbl
npegnpusatuin (COI), paspaboTtaHHble no TOCT 8.315.

Yrnm cnektpaneHble Mmapok OCY-7-3, C-2, C-3 B Buae npyTkoB AnamMeTpom 6-7
MM.

Bonbdpam no NOCT 19671.

[Meyb TUrenbHasa nnu mydensHasa noboro TMna ¢ TepMoperynaTopom.

Turnun rpadutoBble unn dapdgoposbie no NOCT 9147.

N3noxHuua onga oTNMBKM 3M1EKTPOA0B KPYrioro ce4eH na guameTpom 8 M,
arvHon 50-75 MM v gpyron ¢oopmMbl B 3@aBUCUMMOCTW OT Tuna MNPUMEHSIEMOrO
npmnbopa.

CnunpT aTnNoBLIN pekTumnkoBaHHbIn TexHndeckn n no NOCT 18300.

doTonnacTuUHKK cnekTporpadmyeckmne Tunos MNPC-01, MNMOC-02 nnm gpyroro
Tvna, obecneyuBalome HopMasribHble MAOTHOCTU MOYEPHEHNS aHanMTUYECKuX
INIMHWIA, NIMHWUIA CpaBHeHus 1 dooHa no [4].

doToKIBETHI UK Apyras nocyaa ans 0opaboTkm oTonNacTUHOK.

CywmnbHbIn WwKad noboro Tmna Ansa cywky oTonacTMHOK, obecneymBaroLLmm
Harpes Bo3gyxa 0 30 °C, nnm KOMHaTHbIN KOHAWLMOHEp ftoboro Tuna.

Boaa anctunnuposaHHasa no FOCT 6709.

[MposiBUTENb, COCTOALLNN N3 OBYX PpacTBOPOB:

PactBop 1:

- meton (napameTtunammHodeHon cynbedgar) no NOCT 25664 - 2,3 T;

- HATPUN CEPHUCTOKUCHBIN (CyNbpUT HaTpus) Kpuctannudeckur no NOCT 195
26 1=

- TMApPOXuHoH (napagunokcmnbenson) no NOCT 19627 - 11,5 ;

- Boga auctunnuposaHHasa no FOCT 6709 - oo 1000 ci? .
PactBop 2:

- HaTpuK yrnekucnbin 6e3BogHbin no NTOCT 83 -42T;

- kanun opomncTtbii no NOCT 4160 - 7 ;

- Boga auctunnuposaHHas no FOCT 6709 - 1000 ci .

[Mepepn nposiBneHnem pacteopbl 1 n 2 cmewwnBao T B 06 beMHOM
1:1.COOTHOLLEHUN

PurKCaXkHbIW pacTBOp:

- Tnocynedat Hatpua no NOCT 244 - 400 ;

- HaTpuKn cepHucTokucnbin no NOCT 195 - 25

Dkucnota ykcycHas no FOCT 61 - 8 o3



- Boga auctunnuposaHHas no FOCT 6709 - oo 1000 ci3 .
[lonyckaetca npuMeHeHne npoaBuTens U (MKcaxa OpYyrMx COCTaBOB, He
yxXy4Lwarumx kadecTsa ooTorpadmyeckon permcTpanmm cnekrpa.

5.3 lNogrotoBka K aHann3ay

5.3.1 MNpobbl Anga aHanu3a AoirkHbl ObITb B BUAE NUTbIX CTEPXKHEN AMaMeTpoM 8
MM, anmHon 35-70 mm. [onyckaetca u3MeHsaTb dopMy obpasua npobbl B
3aBMCMMOCTU OT BMAa NpUMeEHsAeMoro npubopa.

5.3.2 lNpobbl, nocTtynawowme Ha aHanmmM3 B BUOE CTPYXKW, NepennaBnsioT B
CTEPXHW, pacnnaBnaAd Mo4 CrioeM KaHugonu B npeaBapuTernbHO  HarpeTbiX
rpadmToBbIX UM papdopoBLIX TUMAX W pasnmMBad MOSfyYeHHbIW pacrnasB B
N3TTOXHNLLY.

5.3.3 B kadecTBe NpOTUBOINEKTPOAOB AN CcTaHOapTHbIX obpasuyos (CO)
ncnonb3ytoT cooTeeTcTBYyOWMN CO, ans npob - 9fekTpoa M3 COOTBETCTBYHOLLEN
npobbl npunos. [onyckaetca B KavecTBe MPOTMBO3NEKTPOOA MCMNONb30BaTh
YrOfibHbIN CTEPXEHb, 3aTOYEHHbIM Ha MIOCKOCTb WIIM YCEYEHHbIN KOHYC C
nnowaakon guameTpom 1-2 MM, unmn anekTpog n3 sosnbdpama no NOCT 19671.

5.3.4 [llepen npoBefeHVEM aHammMsa TOpubl CTEPXHEW aHanmM3upyembliX W
CTaHOapTHbIX 06pa3LoB 3aTa4ymBaloT Ha MAOCKOCTb U NpoTMpatoT cnvpToM. Ha
0b6paboTaHHON MNOBEPXHOCTU aHanmanpyembix npod u CO He [OmkHO ObITb
PaKOBWH, TPELUMH N APYrnX AedeKToB.

5.4 NpoBegeHne aHanusa

5.4.1 logroToBKy cnekTporpadia um cnekTpomeTpa K BbIMOSIHEHNIO aHaNM30B
NPOBOAAT B COOTBETCTBMM C MHCTPYKUMEW MO 3JKcnfyataumm n obCnyxMBaHuo
npmnbopa.

NCTOYHMKOM BO3DYXOEHUS CNeKkTpa SBMSETCA WCKPOBOW paspsan Mexay
CTEPXHSAMW aHanmM3upyembix 00pasuoB U MPOTMBOSSEKTPOAOB, MOSlyYaeMbln OT
MCKPOBOro reHepaTopa, paboTaloLero B peXXMmMe BblCOKOBOSILTHON UCKpPbI. Pexxumbl
paboTbl UCKPOBOro reHepatopa W napamMeTpbl paboTbl cnekTporpada wu
cnekTpomeTpa BbibMpaoT onTuMarnbHbIMM B 3aBUCUMOCTM OT Tuna npubopa.

PekomeHoyemMble  yCrnoBus  MNpOBELEHWA  aHarmM3a W TexXHUYeckue
XapakTepUCTMKN NpnbOopOoB NpmBeaeHsb! B NpUroxeHun A.

PekomeHoyemMble aHanMTUYeCKue JNMHUM U JIMHUW CPaBHEHUS MpuBedeHbl B
Tabnvue 2.

Tabnuua 2 - PekomeHayeMble aHanMTU4eCKne fIMHUN U NIMHAW CPaBHEHWS



B HaHOMeTpax



HanmeHoBaHne [lnMHa BoOMHbI aHanuTudeckown || AnmHa BOJHbI NMNHUN
anemMmeHTa NNHWK CpaBHeHUS
Cypbma 206,0 241,0 vnun dooH
252,8 241, 0 nnn dooH
Menob 327,3 322,3 nnn 321,8
Bucmyt 306,7 322,3 rm 321, 8
Keneso 259,9 322,3 nnn 321,8
302,0 322,3 nim 321,8
358,1 322,3 nim 321,8
Hukenb 305,0 322,3 v 321,8
341,5 322,3 nim 321,8
352,5 322,3 nim 321,8
MbILLbSAK 234,9 236,8 nnn dooH
LInHK 213,9 322,3 nrim 321,8
330,2 322,3 nim 321,8




334,5 322,3 nnn 321,8

Kagmun 346,7 322,3 nnn 321,8
ArtoMnHumn 308,2 -
396,1 -

[onyckaetca ucnonb3oBaTb ApyrMe aHanmMTUYeckue nMHUM Npu  YCroBuK
MNONMy4YeHUs  METPONOrMYECKMX  XapakKTepUCTMK, OTBevarumx TpeboBaHUsM
HacTOsILLEero ctaHgapra.

5.4.2 lpoBeneHne aHanuaa ¢ dpotorpadmyeckon permctpaumen cnekTpa

B kacceTy cnekTporpadha nomewaroT poTonNMacTUHKN OBYX TUMOB.

B ANMHHOBOMHOBYIO YacTb CREKTpa NoMeLlatoT dooTonnacTuHku Tuna MNadC-01,
B KOPOTKOBOJSIHOBYIO 4YacTb cnekTpa - Tuna NeC-02.

CnekTporpammbl aHanuaupyembix npod M cTaHAapTHbIX 00pasuoB LOOSMKHbI
ObITb NOMNyYEeHbl HA O4HOM U TOM Xe NNacTUHKE.

Ans kaxgon npodbl n CO nonyyaroT He MeHee ABYX CreKTporpamMmm.

OKCNOHUPOBAHHYKD  OTOMMACTUHKY MNPOSABNAT, GMKCUPYOT M cywar.
[Mony4yeHHble  GOTOMMACTUHKM CO  CNEeKTporpaMmMamMu  yCTaHaBnMBaKT  Ha
MUKPO)OTOMETP U U3MEPAIOT MSIOTHOCTb MOYEPHEHUST aHANUTUYECKUX JIMHUIA
onpegensemMbiX 3fIEMEHTOB U NMHUMA CpaBHeHUsl. B kayecTBe NMHUKM CpaBHEHUA
NCMOMb3YOT SINHMIO OrloBa.

[na nonykonnmyecTBEHHOro onpeaerieHnsa antoMUHUA U LMHKA NpU MacCoBbIX
ponsx meHee 0,002% u mbiwbaka - meHee 0,005% BusyanbHO CpaBHMBAIOT
MNAOTHOCTb MOYEPHEHUSI aHANUTUYECKUX JIMHUA artoMUHUS, LMHKa U MbllbSKa B
cTaHgapTHbIx obpasuax (COIT) n npodax.



5.4.3 lNpoBeneHne aHanm3a ¢ OoTOINIEKTPUIECKON perncTpaumen cnekrpa

NHCTpyMeHTanbHble napameTpbl CNEeKTPOMETpa yCTaHaBNMBAKOT B npegernax,
obecrneymBaloLMX MaKCUMarbHYO YyBCTBUTESNbHOCTb OMNpeaesieHnss MacCoBbIX
A0reun 31eMeHTOB.

[Ona Kaxgoro onpeaensemMoro afemMeHTa € BbIXOAHOMO  M3MEPUTESNBHOIO
YCTPOMCTBA CHMMAIOT MOKa3aHUA 3aperMcCTPUPOBaHHbIX 3HAYEHUA BENWYUH
WHTEHCMBHOCTU M3MNy4YEHUA B CMNEKTpe CTaHA4apTHbIX 06pa3uoB AN NOCTPOEHUS
rpagyvpoBOYHOro rpadmka u npob Ons OUEHKU cofepxaHua onpeaensemMblx
9fieMeHToB Nno aTtomy rpadwmky. [lpy ynpasneHun cnektpometpom oT 3BM
NoKasaHnsl 3aperMcTpUpoBaHHbIX 3HAYEHUA MHTEHCUMBHOCTU U3NTydeHUn BBOASAT B
A0NTOBPEMEHHYIO NaMATb KOMMNbIOTEPA.

Ana kaxgon npobbl m CO perncTpupytoT He MeHee [ABYX pe3yrbTaToB
N3MepPEHNI.

[Mpn NOMyKONMYECTBEHHOM OnpefeneHun arnmoMUHUA, LMHKA WM MbllbsKa
CpaBHMBAIOT  MOKa3aHuUsl  3aperncTpUpPOBaHHbIX  3HAYEHWA  MHTEHCUBHOCTMU
aHanNMMTUYECKNX NNHUA anioMUHUS, LMHKA N MbllWbska B npobe u cTaHgapTHOM
obpasue npeanpusatusa (COI), genas NonykorMYEeCTBEHHYIO OLLEHKY Mpu Hanuyum
9TUX 3N1eMeHTOB B npobe.

5.5 ObpaboTka pe3ynbTaTtoB



MaccoBble [ONM 9fIEMEHTOB B aHanmM3avpyembix npobax onpenenstoT no
rpagyvpoBOYHbIM  rpadwmkam. [ns  noCTpOeHns  rpagyvpoBOYHBIX  rpadoMKoB
NPUMEHSAKOT MeToAbl Tpex 3TarioHOB, TBEPAOro rpPagyvpoBOYHOIO rpadwmka,
KOHTpONbHOro atarnoHa. [lpn obpaboTke pesynbTatoB aHanmM3a Ha JBM
rpagyvpoBOYHbIE TpadmKu MOryT NpeacTaBnaATbCA B BuAE MNOSIMHOMMUArbHbLIX
YpaBHEHUI pPa3HbIX CTEMNEHEN.

[Mpyn npoBegeHun aHanmsa doTorpadoMy4ecknmM MeTOAOM TpagynpoOBOYHbIE

rpadomkmn CTpoAaT B koopanHatax: &5 —lg & vmm lg £y fig —1g O rpe AS' - pasHocTb
NOYEPHEHNS1 aHANMTUYECKOW NIMHUM ONpeaensieMoro 3fieMeHTa 1 NIMHUN CPaBHEHUS

(dboHa); &' - maccoBasi fonsa onpegensiemoro anemeHta B CO; [y wum iy -
MHTEHCUBHOCTb aHarMTU4YECKOM JMHUM OnpedenidemMoro 3fieMeHTa M JMHUK
cpaBHEeHus1 U cpoHa B6M3M NNHUK ONPEaENSeMoro afieMeHTa.

Mpyn npoBeaeHWn aHanm3a OTOSNEKTPUHYECKUM METOOAOM [PagyMpOBOYHbIE

rpadmkn  cTpoaT B KoopauHaTax: & —lg & e N - cpenHee 3HayeHue

nokasaTefien BbIXOAHOMO M3MEPUTENBHOMO YCTPOWMCTBA; & - MaccoBasi LONS
onpeaensemoro anementa B CO.

[Mpn ynpaBneHun cnekTpomeTpoMm oT IOBM kanmbpoBKy cnekTpomeTpa W
noslydeHne pesynbTaToB aHanm3a MpoBOAAT B COOTBETCTBUM C TEXHUYECKUM
onucaHMeM Ha npuraraemoe K CMNekTPOMETpY nporpaMmHoe obecneyeHue.
PesynbTaTtbl napannenbHbiX onpegeneHnin n nx cpegHeapumeTmyeckmne sHadeHus
CUYUTBLIBAKOT C 9KpaHa MOHUTOPA UIn neYaTaroLLero ycTpoucTBa.

3a pesynbTaTt aHanM3a NpUHUMaroT cpeaHeapdMeTU4YEeCKoe ABYX pe3yrbTaToB
napasuiesibHbIX OonpeneneHnin, ecriv pacxoXxoeHne Mexay HUMW He npeBbllaeT

3Ha4YeHMs1 HopMaTMBa OMepaTUMBHOIO KOHTPOMNS CXOOAMMOCTWU & , NPUBEOEHHOrO B
Tabnvue 3.
Tabnuua 3 - HopmaTtvBbl onepaTnMBHOIO KOHTPOSS KadecTBa pe3ynbTatoB aHanmsa

(Npu goBepuTensHon BeposiTHoCcTH = =0,95)

B npoueHTax



HavmeHoBaHwve || AnanasoH Hopmatus onepaTtueHoro || HopmaTtue
anemMeHTa MaCCOBbIX KOHTpPONS KOHTPONS
aonen NOrpeLwHoCTH
sriemMeHTa £
CXo4MMocCTKn || BoCcnponssoau
& MoOCTU [
Cypbma Ot 0,040 po|0,008 0,012 0,005
0,050 Bkrtou.
Cs. 0,050 "|/0,017 0,024 0,008
0,100 "
" 0,100 "|[ 0,025 0,028 0,020
0,300 "
" 0,300 "|{0,084 0,120 0,040
0,500 "
" 0,50 "[ 0,017 0,24 0,06
0,60 "
Menob Ot 0,010 po|0,005 0,007 0,002
0,030 Bkrtou.
Ce. 0,030 " | 0,009 0,012 0,004
0,050 "
"0,050 " |[0,017 0,024 0,008

0,100




"0,00 " /0,020 0,028 0,014
0,175 "

Bucmyt Ot 0,030 go| 0,009 0,012 0,004
0,050 BkntOu.
Cs. 0,050 "|[0,017 0,024 0,008
0,100 "
" 0,100 "|[ 0,020 0,028 0,020
0,300 "

>Keneso Ot 0,005 po| 0,002 0,003 0,001
0,010 BkntOu.
Cs. 0,010 "|[0,005 0,007 0,002
0,020 "

Hukenb Ot 0,004 po| 0,002 0,003 0,001
0,010 BkntOu.
Cs. 0,010 "|[0,005 0,007 0,002
0,030 "
" 0,030 "|[0,008 0,012 0,004
0,050 "
" 0,050 "|[0,017 0,024 0,008
0,080 "

MbILbAK Ot 0,005 po| 0,002 0,003 0,001

0,010 BkntOu.




Cs. 0,010 "|[0,005 0,007 0,002
0,030 "
" 0,030 "|[0,008 0,012 0,004
0,050 "
" 0,050 "|[0,017 0,024 0,006
0,070 "

LInHK OT 0,0020 o || 0,0005 0,0007 0,0003
0,0030
BKJTHOM.
Cs. 0,0030 "|[0,0017 0,0024 0,0004
0,0050 "
" 0,0050 "|0,0025 0,0028 0,0007
0,0075 "

Kagmun Ot 0,010 po| 0,005 0,007 0,002
0,030 BkntOu.
Cs. 0,030 "|[0,008 0,012 0,004
0,045 "

Mpy nonyyeHnn pesynbTaToB NapannenbHbIX ONpedeneHnin ¢ pacxoxaeHnem

6onee gonyckaemoro « aHanua npobbl MOBTOPSIHOT.
[Mpy NOBTOPHOM MPEBbLILLEHNN HOPMaTMBa ONepPaTUBHOIO KOHTPOMS CXO4MMOCTH

@ BbISICHAIOT MPUYMHBI, NMPUBOASALME K HEyOooBNETBOPUTENbHbIM pesyrbTatam
aHanusa, u yCTpaHsIloT UXx.

5.6 KoHTponb KayecTBa pe3ynbLTaTtoB aHanu3a



KoHTponb kayecTBa pesynbTaToB aHanmnsa nposogat no FOCT 25086 u
APYrMM HOPMaTMBHbIM AOKYMEHTaM.

KOHTpOfb TOYHOCTM pe3yrbTaToOB aHanM3a OCYLUECTBMSKT HE pexe OAHOro
pasa B MecCsl, a TakXe Mnocne AfMUTenbHbIX NepepbiBOB U OPYrMX WU3MEHEHUN,
BNMSIIOLLMX Ha pe3ynbTaTbl aHanusa.

B kauecTBe HopmaTtmBa MNpu OnepaTMBHOM KOHTPONE TOYHOCTWU pe3ynbTaTtoB

aHanmMsa MCNoSb3yKT  3HAYeHWs  HOopMaTMBa  KOHTPONSA  MOMPELUHOCTU &,
npuBeaeHHble B Tabnuue 3.

HopmaTuBbl OnepaTUBHOrO KOHTPOMS CXOAMMOCTM ANA OBYX pe3yrbTaToB
napannenbHblX  onpegeneHun & W BOCMPOM3BOAUMMOCTM ABYX pPe3ynbTaToB
aHanu3a [} npuBeaeHbl B Tabnuvue 3.

6 MeToa aTOMHO-3MUCCUOHHOTO
CrneKTpanbHOro aHanu3a ¢ Bo30yxaeHnem
crneKkTpa MHAYKTUBHO CBA3aHHOU Nfa3mMmoun

6.1 Metoa aHanusa

MeToq ocHOBaH Ha BO36YXOeHUM crnekTpa UHOYKTUBHO CBSAA3AaHHOM Mia3Momn C
nocriegyoLiemn pericTpaumen N3ny4yeHuns cneKkTparbHbIX NMHWIA
doToanekTpudeckum  cnocobom. [lpn npoBegeHMM aHanmmMsa  UCMOMb3YHOT
3aBMCMMOCTb MHTEHCMBHOCTEWN CNEKTParibHbIX JIMHUW 35IEMEHTOB OT MX MacCOBbIX
pornen B npobe. MNpoby npeasaputTenibHO pacTBOPSOT B CMECU COSIAHOM N a30THOW
KWCIIOT.

MeTog obecnevmnBaeT onpegeneHme MacCoBbIX J0rEN 3IEMEHTOB B OSIOBAHHO-
CBUMHLOBbIX NMpUnosix B gunanasoHe, %:



CBUHeLl, -0o1 0,1 ao 95,0;

OJ10BO " 0,1 " 95,0;
antoM1HUN " 0,0005 " 0,5;
BUCMYT " 0,003 " 1,0;
Xeneso " 0,0005 " 0,5;
NHONN " 0,003 " 1,0;
KagMui " 0,0002 " 1,0;
mMeb " 0,0002 " 10,0;
MbILLUbSAK " 0,003 " 1,0;
HUKenb " 0,0002 " 0,05;
cypbMa " 0,003 " 20,0;
LIUHK " 00,0002 " 0,5.

[lonyckaetca ucnonb3oBaTtb 3TOT METOA AN aHanv3a CrriaBoOB Ha OCHOBE
ornosa ¥ cBuHUa. [lonyckaemMble NOrpeLllHOCTN pe3ynbTaToB aHanmsa npuBeneHbl B
Tabnvue 4.

Tabrmmua 4 - Hopwmbl NOrpeLlHOCTM pesynbTatoB aHanu3a (Npu 4oBepuTenbHOM

BepoATHoCTU F =0,95)



B npoueHTax



HanmveHoBaHue anemeHTa || MaccoBas nons || donyckaemas

anemMeHTa NOrpeLLHOCTb * A
OnoBo, cBUHeL, 0,100 0,012

1,00 0,05

2,00 0,06

5,00 0,10

10,0 0,2

20,0 0,4

40,0 0,6

60,0 0,9

95,0 1,1
BucmyT, nuaun, mblwbsik, || 0,003 0,001
cypbma

0,200 0,018

1,00 0,05

2,00 0,06




5,00 0,10
10,0 0,2
20,0 0,4

AJ'I}OMI/IVHI/IVI, Xerneso, || 0,0002 0,0001

KagMun, Medb, HUKerb,

LIMHK
0,0100 0,0012
0,0200 0,0024
0,050 0,006
0,100 0,012
0,200 0,018
0,500 0,040
1,00 0,05
2,00 0,06
5,00 0,10




H 10,0 H 0,2

Ana nNpoOMEeXyTOYHbIX 3Ha4YeHWd MacCOBOW [LONM 3fieMeHTa rpaHuubl
MOrpeLHOCTU pacCUYmTbIBAOT METOLOM JIMHENHOW UHTEPMNONALUM.

6.2 CpeoctBa uamepeHn, BCriomoraresibHble
YyCTPOMUCTBA, MaTepuarbl, peakTuBbl, PacTBOpPbI



ABTOMaTM3NPOBAHHBIN  aTOMHO-OSMUCCUOHHBIN  CMEKTPOMETP C  MHAOYKTUBHO
CBSA3aHHOM nfa3MoOM B  KayecTBe WCTOYHMKA BO3OYXOEHMA CO BCeMMU
NPUHAASIEXXHOCTSAMMN.

AproH razoobpasHbin Bbicwero copta no FOCT 10157.

Becbl aHanuTnyeckne nabopaTtopHble BbICOKOrO Kriacca TOYHOCTU Unn nboro
TMna c norpewHocTbo B3BewmBaHna rno NOCT 24104.

Kon6bl MepHble BMecTumocTbio 100, 200, 1000 1 20 00 ci® no FOCT 1770.
[MnuTKa anekTpuyeckas ¢ 3akpbiTon cnupaneto no NOCT 14919,

MuneTkn rpagyvpoBaHHble BMecTUMocTbio 1, 2, 51 10 cif no FOCT 29227.
KoHunyeckue kondbl BMectumocTbio 100 cm310 TOCT 25336.
CTtakaHbl BMecTuMocTbio 250 cm 10 TOCT 25336.

MeH3ypkn BMecTumocTbto 25 1 50 cnvi10 FTOCT 1770.

Kucnota congHast no FOCT 3118, x.4. u pasbasneHHas 1:1.

Kucnota asotHast no FOCT 4461, x.4. n pasbaeneHHas 1:3, 1:5.

Cmechb KMCnoT (CONSAHON U a30THOW) B COOTHOLLEHUU 5:1.

Kucnota cepHas no NOCT 4204, x.4. n pasdaBneHHas 1:4.

AntoMuHuM He Hxe mapku A95 no NOCT 11069.

BucmyT no NOCT 10928 mapku Br0O.

>Keneso BocCcTaHOBMNEHHOE UMM NOPOLLIOK XeneaHbin no NTOCT 9849.

NHgun no FOCT 10297 mapku NHOO.

Kagmuin no TOCT 1467 mapku He Huxe KaO.

Meab no FOCT 859 mapku MO.

MbiWwbsK MeTannmyecknn no [9].

Hukenb no FOCT 849 He Hwke mapku H1.

Onoso no NOCT 860 He Huxke mapku O1.

CsuHeny no NOCT 3778 mapku C1.

Cypbma no NOCT 1089 He Huxe mapku Cy000.

Tutan no TOCT 19807 mapkn BT1-00.

LinHk no TOCT 3640 He Hmxe mapku LIO.

CTtaHpapTHble obpa3subl cocTaBa OfIOBAHHO-CBUMHLUOBLIX npunoes: NCO 1930-
80 - NCO 1938-80, NCO 1926-80 - FCO 1929-80, ctaHaapTHbLIE 0bpasybI
npegnpustuin (COI), paspaboTtaHHble no FOCT 8.315.

CTaHOapTHbIN pacTBOp MHAWA MaccoBOW KoHUeHTpauum 1000 MKr/cm3 :
HaBecky nHana maccor 0,1000 r pacTBOpsOT B 5 cM3 consiHOM K1cnoThl. PacTeBop

NMEepeHOCAT B MepHyl Komnby BmecTumocTbio 100 cm3 M gonmBaloT OO0 METKM
BOJOW.

CTaHOapTHbIN pacTBOP MbllbsKa MaccoBOW KoHueHTpauum 1000 MKr/cm?3 :
HaBecKy Mblllbsika Maccon 0,1000 r pacTBopsitoT npu HarpeBaHum B 10 cm3 cmecy

kucnot (5:1). PacTBop nepeHocAT B MepHyto Konby BmecTumocTbio 100 cMZ u
JONMBatOT 40 METKU BOAOWN.



CTaHOapTHbIA pacTBOpP TUTaHa MacCoBOW KOHUeHTpauunm 500 MKr/cm?3 :
HaBecky TuTaHa maccon 0,5000 r pacTeopsitoT npu HarpeBaHun B 100 cm3 cepHoi

kucnotbl (1:4). PacTBop nepeHocAaT B MepHyo kornby BmecTumocTbio 1000 cm3
A006aBnNAT HECKOSBbKO Kanenb a3oTHOM KUCINOTbl A0 obecuBeymBaHna pacTeopa U
JONMBatOT 40 METKU BOAOWN.

CTaHaapTHbIN pacTBOP Meau MaccoBoi KoHueHTpauum 1000 mkr/cm?2 : HaBecky
mean maccor 0,1000 r pactBopsitioT B 10 cm3 asoTHoi Kucrnotbl. PacTeop

NEepeHOCAT B MepHyl Komnby BmecTumocTbio 100 cm3 1 gonmBaloT OO0 METKM
BOOMN.
MHoroanemeHTHbI cTaHgapTHelh pactBop (M3C-1) anoMuHusA, BUCMYTA,

KagMusa, kenesa, Meau, HUKENsA U LMHKa MacCOBbIX KOHLUeHTpauuin 50 mkr/cm3 :

HaBeckn Kagmua u UuHka maccoit no 0,1000 r pactBopsioT B 10 cmMZ asoTHoM
kncnotbl (1:3), HaBeckn antoMmHusA K xenesa maccoun no 0,1000 r pacTBopsAOT Npu

HarpeBaHun B 15 cm3 cmecu kucnot (5:1), HaBeckn BUCMYTa, MeOU U HUKEns
maccori no 0,1000 r pacTBopsoT npu HarpeBaHun B 20 cMZ a30THOW KUCTIOTHI.
[ony4yeHHble pacTBOpbl NepeBoAAT B MEpHyl konby BmecTumocTbio 2000 cm3

nob6asnaoT 50 cM? coOnAHOM KMCMOTbl M JONMBAIOT A0 METKU BOAOW.
MHOroanemMeHTHbIn  cTaHgapTHeln  pacTBop (MAC-2) MblwbsKa, WHAMSA

MacCOBbIX KOHLeHTpauui 50,0 Mkr/cm3 : B MepHyto konby BMecTumocTbio 200 cm?

BBOAAT Mo 10 cM2 cTaHgapTHBLIX PacTBOPOB UHAWSA, MbllLbsAKa, AobaensaoT 40 cm
COSITHOW KUCIOTbI 1 JONMBAOT 40 METKN BOOOWN.

[1ns NpuUroToBreHns pacTBOPOB C M3BECTHbIMU KOHLUEHTPaUUAMN 3NIEMEHTOB
A0MnycKaeTcsa UCMonb3oBaTb rocygapCTBEHHbIE CTaHO4apTHbIE 06pa3Lbl pacTBOPOB
MeTarros.

6.3 NNogrortoBka K aHann3ay

6.3.1 NpurotoBneHne pacTeopoB NPob
[na npoBegeHus aHanu3a otbupaloT HaBecKy Npobbl NPUNoa B BUAE MESKON
CTPYXKM Unmn nopotuka maccom 0,15-0,25 r (0,10-0,16 r npn maccoBown o5e CBMHLA

B npunoe 6onee 50%), nomeluaioT B cTakaH BMecTUMOCTbo 50-100 cmZ 1
pacTBOPSAOT Npu HarpeBaHum B 25 cmZ cmecu kucnot (5:1). Mony4eHHbIn pacTBop

nepeBodAT B MepHylo Korby BmecTuMocTbio 100 cmZ, pobaenswt 2 cm?
CTaHOapPTHOro pacTBopa TUTaHa 1 4ONMBaroT 40 METKU BOLOMN.



6.3.2 [NpuroToBrieHMe pacTBOPOB CPaBHEHUS
PacTtBop cpaBHeHust (PC-0) ¢ MaccoBoli KoHLeHTpauwuen TutaHa 10 Mkr/cm : B
MepHYto Konby BmecTuMocTbio 100 cm3 oTGMpaloT 2 cM3 cTaHaapTHOro pacTeopa

TuTaHa, nobaensT 25 cm3 cmecu kucnot (5:1) n gonMBaOT A0 METKU BOLOMN.
PactBop PC-0 ncnomnb3yot kak hoHOBbIN pacTBOp.

PacTtBop cpaBHeHus (PC-1) ¢ MaccoBoi KoHLeHTpauwmen cemHua 1250 Mkr/cm3
, cypbMbl 500 mkr/cm3 | TutaHa 10 mkr/cmZ , mean 20 MKr/cm3 : HaBecky CBUHLA
maccon 0,1250 r pacTBopsitloT npu HarpeBaHun B 20 cMZ a3oTHOWM kucnoTbl (1:5),

HaBecKy cypbMbl Maccor 0,0500 r pacTBopsitoT npu HarpeBaHum B 10 cm3 cmecu
kncnot (5:1). MNMonyyYeHHble pacTBOPbI NEPEHOCAT B MEPHYHO KONOY BMECTUMOCTbIO

100 cm3 |, pobaenaT 15 cm3 conaHon kucnotel (1:1), no 2 cm3 cTaHgapTHOroO
pacTBopa TUTaHa U Meau 1 OONMBakT A0 METKU BOOOMN.

PacTtBop cpaBHeHus (PC-2) ¢ maccoBol KoHLUeHTpaumein ceuHua 400 mkr/cm3
onoBa 2000 mkr/cmM3, amoMuHUS, BUCMYTa, KagMus, >Xenesa, WHOWA, Meawu,
MblLLUbSIKA, HAKENS, TUTaHa 1 unHka no 10 Mkr/cm3 : HaBecky cBuHLa maccon 0,0400
[ pacTBOPSAIOT Npu HarpeBaHun B 20 cm3 a3oTHou kucnoThl (1:5), HaBecky onosa
maccon 0,2000 r pacTBOpstOT npu HarpeBaHum B 15 cm3 cmecu kucnot (5:1).
[onyyeHHble pacTBOpbl NMEPEHOCAT B MEpPHY Komnby BmecTumocTbio 100 cm3

nobaenaT 2 cMm3 cTaHgapTHoro pacteBopa Tutana, no 20 cm? cTaHaapTHbIX
pacteBopoB MOC-1 n MOC-2 n gonneatoT 40 METKU BOOOMN.

PacTtBop cpaBHeHus (PC-3) ¢ MaccoBoi KoHLeHTpauwmen cemHua 1000 Mkr/cm3
, oroBa 1500 MKr/cmM3, anioMuHWS, BUCMYTa, KagMus, Xenesa, VHOUS, Meau,
MblLLbSIKA, HUKENA M UMHKa no 2 Mmkr/cm3 | TutaHa 10 MKr/cm?Z : HaBecKy CBUHLA
maccon 0,1000 r pacTBopsitloT npu HarpeBaHun B 20 cMZ as3oTHOWM Kucnotbl (1:5),

HaBecky oroBa Maccou 0,1500 r pacTBopsalT npu HarpeBaHuM B 15 cmZ cmecu
kncnot (5:1). MNonyyYeHHble pacTBOPbI NEPEHOCAT B MEPHYHO KONOY BMECTUMOCTbIO

100 cm3, pobaenswT 5 cmZ? conaHon kucnotbl (1:1), 2 cm3 cTaHgapTHOroO
pacTBopa TuTaHa, no 4 cm3 M3C-1 1 MOC-2 n fonMBaloT 40 METKU BOJOW.

PacTtBop cpaBHeHus (PC-4) ¢ maccoBoi KoHLeHTpauwmen cemHua 1000 Mkr/cm3
, aNMOMUHNSA, BUCMYTa, KagMus, enesa, MHOUSA, Meaun, MbllbsKa, HUKENa N LuHKa

no 5 mkr/cm3 | TtaHa 10 mMkr/cm3 : HaBecky cBuHLA maccon 0,1500 r pacTBopsioT
npy HarpeBaHum B 20 cm3 asoTHoM kucroTbl (1:5). [MonydeHHbI pacTBop

MEpeHOCAT B MepHyl Komnby BmecTuMocTbio 100 cmZ, pgobGaBnsiT 22 cwm?



consiHol kucnoTbl (1:1), 2 cmZ cTaHgapTHoro pactBopa TutaHa, no 10 cm3
pacteopoB MOC-1 n MOC-2 n gonneatoT 40 METKU BOOOMN.

PacTtBop cpaBHeHus (PC-5) ¢ maccoBoli koHLeHTpauuen ornosa 1000 mkr/cm?

cypbMbl 250 mkr/cm3, TutaHa 10 mkr/cm3, meam 100 MKr/cm3: HaBecky orioBa
maccoun 0,1000 r n cypbmbl maccom 0,0250 r pacTeBopsAtoT npu HarpeBaHun B 20 cm

3 cmecn kucrnot (5:1). TMonyyeHHbIi pacTBOP MNEPEHOCST B MEPHYH Korby
BMecTumocTblo 100 cm3, pobaenawT 5 cmZ comnsHol kucnotbl (1:1), 2 cm3

cTaHgapTHoro pacTtBopa TuTaHa, 10 cm3 cTaHgapTHoro pacTBopa Meau U
JONMBatOT 40 METKU BOAOWN.

6.4 NpoBegeHne aHanusa

[MloaroToBKY CnekTpoMeTpa K  BbIMOSIHEHWIO  aHanMmM3oB  NPOBOAAT B
COOTBETCTBUM C MHCTPYKLMEN NO IKCNSyaTaumm n obCcnyxmBaHnio cnekTpomeTpa.
NHCTpyMeHTanbHble napamMeTpbl CNEeKTPOMETPa M pacxod aproHa ycTaHaBIivBaKOT
B npegenax, obecneymsaromx MakCUMarbHy0 4yBCTBUTENbHOCTb OnpeaesieHus
MaCCOBbIX 0S1IEN 3NIEMEHTOB.

PekomeHayeMble aHanMTU4YeCcKne nNMHUM NnpuBedeHsl B Tabnuue 5.

Tabnuua 5 - PekomeHgyemble aHanMTu4eckme fMHUm



HanmeHoBaHue anemeHTa

[nnHa BOSHbI aHaANUTUYECKOWN FNUHUW,
HM

OnoBo 317,510
CuHel, 405,780
AntoMrHUK 396,152
MbiLLbSIK 234,984
Bucmyt 306,772
NHpuin 230,606
Kagmun 226,502
Menob 324,754;

510, 550
Keneso 259,940
Hukenb 341,470
Cypbma 231,147
LInHK 213,856




TuTaH - NMIMHUA cpaBHEHUS H 337,280

[onyckaetca vCnonb3oBaHWe ApYruxX aHamMTUYeCKUX FIUHUA NpU  YCroBuK
MNONMyYeHUs  METPONOrMYECKMX  XapakKTepUCTMK, OTBevaruwmx TpeboBaHUsM
HacTOsILLEero cTaHgapra.

MocnepoBaTenbHO BBOASAT B Mila3aMy pacTBOPbl CPaBHEHUS M C MOMOLLBHO
cneumanbHOM nporpaMMbl  METOAOM  HauMMEHbLUMX KBagpaToOB  MosyyartoT
rpagyvpOBOYHbLIE XapaKTEPUCTUKK, KOTOpble BBOASAT B AOSTTOBPEMEHHYHO MaMsATb

3BM B Buae 3aBucumocT. MaccoByto KOHLIEHTpaALUIO i -ro aneMeHTa &, MKr/cm3 |
onpeaensawT rno dopmyne

C; = A+Bl iy, (1)

roe 4, B - koaddMUMEeHTbl perpeccun AOns i-ro anemMeHTa, onpeaensemble
METO0M HaUMEHbLUMX KBaOpaToB;

I; - NIHTEHCMBHOCTb CNEeKTParnbHOM NMUHUK i -F0 ANEMEHTA;

Im - KHTEHCVBHOCTb NUHMN CPaBHEHMS.

PacTBopbl aHanMaupyembix npob nocnegoBaTeribHO BBOAAT B NnasMmy u
N3MEpPSOT MHTEHCUBHOCTb aHaNMUTUYECKMX TIMHUA ornpedenseMbiX 3remMeHToB. B
COOTBETCTBMU C NPOrpaMMON ANsl KaOoro pacTBopa BbIMOMHST HE MeHee OBYX
N3MEPEHNIA MHTEHCMBHOCTU U BbIYUCISAOT CpPedHee 3HadeHue, Mo KOTOpOMY C
MOMOLLBIO PadyVUPOBOYHON XapaKTEPUCTUKM HaxoOsaT MaCCOBYK KOHLEHTpaLuto

anemeHTa (Mkr/cmZ ) B pacTBope npobbil.

6.5 ObpaboTka pe3ynbTaTtoB

Maccosyo gonto onpegensieMoro anemeHta ¥ B npobe, %, BbIYUCNAIOT MO
doopmyre

K oL 100 (2)
e 10001000 ’




roe O - MaccoBasi KOHLEHTpaL WS 3rieMeHTa B pacTBope npobbl, MKr/cMm 3 ;

" - 06bem pacTBopa npobbl, cM3 ;

# - Macca HaBecKu npoosl, .

MaccoBble  gonn  onpegendemblx  3neMeHToB B npobe uM ux
cpegHeapudMeTnYeCcKme 3HaYEHNS CHYUTBIBAOTCS C 9KpaHa MOHUTOPA UM JIEHTbI
neyartaroLlero ycTpomncTaa.

Y4yeT Maccbl HaBecKkn, pasbaBneHna Npob v Apyrnx NnepemMeHHbIX napameTpoB
NPOBOAAT aBTOMATUYECKN HA CTaaun BBELEHUS aHanNMTUYEeCKOW MnporpaMmmbl B
KOMNbloTEP.

3a pesynbTaTt aHanM3a NpUHUMaroT cpeaHeapdMeTUYECKOe ABYX pe3yrbTaToB
napannenbHbIX OnpedesieHnin, ecnn pacxoXaeHne Mexay HUMW He MpeBblllaeT

3Ha4YeHMs1 HopMmaTMBa OMepPaTUMBHOIO KOHTPOMS CXOOAMMOCTWU & , NPUBEOEHHOrO B
Tabnvue 6.
Tabnuua 6 - HopmaTtrBbl onepaTMBHOIO KOHTPOSS KadecTBa pe3ynbTatoB aHanmsa

(Npu goBepuTensHon BeposiTHoCcTH F =0,95)

B npoueHTax



HavnmeHoBaHve MaccoBas || Hopmatus onepaTtueHoro || HopmaTtue
anemMeHTa Aons KOHTpPONS KOHTpPONS
anemMeHTa NOrpeLwHoCcTH
£
CXOAMMOCTHU || BOCNPOU3BOAK-
& MoCTU [
Onoso, ceuHey, || 0,100 0,008 0,010 0,010
1,00 0,05 0,07 0,04
2,00 0,06 0,08 0,05
5,00 0,10 0,14 0,08
10,0 0,2 0,3 0,2
20,0 0,5 0,5 0,3
40,0 0,8 0,8 0,5
60,0 1,2 1,2 0,7
95,0 1,5 1,5 0,9
Bucmyr, 0,003 0,002 0,002 0,001
MbILUbAK, WUHAUW,
cypbMma




0,200 0,018 0,025 0,015
1,00 0,05 0,07 0,04
2,00 0,06 0,08 0,05
5,00 0,10 0,14 0,08
10,0 0,2 0,3 0,2
20,0 0,5 0,5 0,3

AJ'I}OMI/IVHI/IVI, 0,0002 0,0002 0,0002 0,0001

KagMWI, >Xerneso,

Meab,  HUKEb,

LINHK
0,0100 0,0011 0,0015 0,0010
0,0200 0,0021 0,0030 0,0020
0,050 0,006 0,008 0,005
0,100 0,011 0,015 0,010
0,200 0,018 0,025 0,015
0,500 0,040 0,060 0,035
1,00 0,05 0,07 0,04




2,00 0,06 0,08 0,05

5,00 0,10 0,14 0,08

10,0 0,2 0,3 0,2

[na  NpoOMEeXyTOYHbIX 3Ha4YeHMM MacCOBOM [OfM 3fieMeHTa [onycKaemble
pacXoXOeHNss PacCYUTbIBAIOT METOLOM JIMHENHOWN NHTEPMNOSIALUN.
[Mpy nony4yeHun pes3yrnbTaTtoB napannernbHbIX OnpeaesieHnn C pacXoXoeHnem

6onee gonyckaemoro « aHanua nNpobbl MOBTOPSIOT.
[Mpy NOBTOPHOM MPEBbLILLEHNN HOPMaTMBa ONepPaTUBHOIO KOHTPOMS CXO4MMOCTH

@ BbISICHAIOT MPUYMHBI, NMPUBOASALME K HEeyOooBNETBOPUTENbHbIM pesyrbTatam
aHanusa, u yCTpaHsIloT UXx.

6.6 KoHTponb KayecTBa pe3ynbLTaToB aHanu3a

KoHTponb kayecTBa pesynbTaToB aHanmnsa nposoasat no NOCT 25086 u
APYrMM HOPMaTMBHbIM AOKYMEHTaM.

KOHTpOMb TOYHOCTWU pe3ynbTaToB aHanM3a NpoBOAAT HE pexe OAHOro pasa B
MecsL, a Takxke nocrie ANMTENbHbIX NEPEPLIBOB U APYIMX U3MEHEHUN, BIIUSAIOLLMX
Ha pe3ynbTaTbl aHanusa.

B kauecTBe HopmaTtmBa MNpu OnepaTMBHOM KOHTPONE TOYHOCTWU pe3ynbTaTtoB

aHanmMsa MCNosib3yKT  3HAYeHWs  HOopMaTMBa  KOHTPONSA  MOMPELUHOCTU &,
npuBegeHHoro B Tabnuue 6.
HopmaTuBbl BHYTPEHHErO OMNEpPaTMBHOMO KOHTPOSA CXOAMMOCTM ANd OBYX

pe3ynbTaToB NaparnnerbHblX onpedeneHnn ¢ U BOCNPOU3BOAMMOCTU  OBYX
pe3ynbTaToB aHanuM3a [} npueeaeHbl B Tabnuue 6.

NMPUNOXEHUE A (pekomeHayemoe). YcnoBus
npoBeneHUs aHanusa n TeXHN4YeckKkue
XapaKTepucTuku npuoopos

MPUNOXEHUE A
(pekomeHayemoe)

Tabnmua A1



Annapatypa, CnekTtporpad CnekTpomeTp

KOHTpONMpyemble

napameTpbl

Tun npnbopa NCI1-30 APC-36 (40, 41, 51),
M®dC-4 (6, 8)

["eHepaTop, TUN NIr-3, MBC-23, YI'3-1(4) || UTIM-3, UBC-23, YT 3-1(4)

Cuna Toka, A 1,5-4,0 1,5-4,0

EmMKoOCTb, MK® 0,005; 0,01; 0,02 0,005; 0,01; 0,02

NHaykTnBHOCTL, MITH 0; 0,01; 0,05; 0,15; 0,55 || 0; 0,01; 0,05; 0,15; 0,55

AHanuMTmnyeckuim 1,5-2,5 1,5-2,5

MNPOMEXYTOK, MM

LUnpuHa wenu, mm 0,015-0,025 0,015-0,025

Bpemsa akcnoauuum, ¢ 20-60 3-20

NMPUNTOXXEHUE b (cnpaBo4HoOe€)
buonuorpadusn

NMPUNOXEHNE B
(cnpaBo4HoeE)



[ 1] MNMpaBuna ycTponcTea anekTpoyCTaHOBOK, YTBEPXKOEHHbIE
[ maBrocaHeproHagsopom, 1985, 6-e nsg.

[ 2 ] MNpaBuna TexHnkn 6e3onacHOCTM Npu SKCNsyaTaumm ycTaHOBOK
notpebutenen, yreepxaeHHole MasrocaHeproHagsopom 21.12.84, 4-e nag .

[3] CHuI 2.09.04-87 AOMUHUCTPaTUBHbIE U ObITOBbIE 30aHMS

[4] TY 6-17-678-84 doTonnacTUHKMN cnekTporpadgpuyeckme

[5] TY 113-12-112-89 MblwbaK MeTanmmMyeckun Ans nosyrnpoBO4HUKOBbIX
COegNHEHUI, OC .M.

NMPUNOXEHUE B (cnpaBo4Hoe).
HopmaTuBHbIE OOKYMEHTbI, 4eUCTBYKOLME Ha
Tepputopumn Poccnnckon ®epgepauuun

NMPUNOXEHNE B
(cnpaBo4HoeE)

1 MNMpaBuna aKkcnayaTaumm aneKkTpoyCcTaHOBOK NoTpebutenen , yTBepXaeHHble
[(maBrocaHeproHagsopom Poccun 31.03.92, 5-e nag.

2 T[loctaHoBneHne MwuHnTpyaa P® ot 30 pekabpsa 1997 r. N 69 "O6
YTBEPXKOEHUN TUMNOBbIX HOPM OecnnaTtHOW BblgayuM cneumanbHOW  oaexabl,
cneunanbHOM o0yBM U OpYruX CPeacTB MHAMBMAOYANbHOW 3awuTbl paboTHUKamM
CKBO3HbIX Npodeccun U OOIMKHOCTEN BCEX OTpacnemn 9KOHOMUKN"

3 M 2335-95 BHyTpeHHUIN KOHTPOSb KayecTBa pe3yrnbTaToB KONMYeCTBEHHOIo
XMMUYECKOro aHanunaa

TeKkCcT foKyMeHTa CBEPEH Mo:
odomuymanoHoe nsgaHue
M.: UK UN3pgaTenscTBO cTaHgaptos, 2004
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