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Mpegucnosue

Lenm v npuHUmnbl cTaHAapTm3aumm B Poccuiickoii defepauum yCTaHOB/IEHDI
®efepasibHbIM - 3aKOHOM 0T 27 fekabps 2002 r. Ne 184-®3 «O TexHUYecKom
perynnpoBaHum», a npasuia MPUMEHEHUS HaLMOHaIbHLIX CTaHA4apToB PoCCUIACKON
depepaumm - TOCT P 1.0-2004 «CraHgaptusaumsi B Poccuiickoii  depepaumn.
OCHOBHbIE MOMOXEHWA»

CsefieHnmn o0 cTaHfapTe

1 PA3PABOTAH ®efepasibHbIM FOCYAAPCTBEHHLIM YHUTAPHBLIM NPEANPUATHEM
«["0Cy1apCTBEHHbIV Hay4HO-UCCNEA0BATENBCKUIA NHCTUTYT LBETHbIX MeTannos» (Pryri
«NHCTUTYT «TMHLIBETMET»)

2 BHECEH TexHuyeckum komuTeTOM MO CTaHgaptmsaumm TK 373 «LlBeTHble
MEeTa/1/Ibl U CMJiaBbhb»

3 YTBEPXIEH W BBEAEH B JEVCTBUE Mpukasom defepanbHOro areHTcTsa
Poccuiickoin defepauym Mo TEXHWYECKOMY PEryvMpoBaHUKD M METPoNMorMm — or
27 nioHa 2012 Ne 126-CT

4 BBEJEH BITEPBbIE

MHdopmauma 06 W3MEHEeHWAX K HacToAuwemy cTaHgapTy nybaukyeTcd B
e>XerofHo 1m3gaBaeMom MHDOPMaLMOHHOM yKasaTene «HaunoHanbHble CTaHfapThi», a
TEKCT W3MEHEHUin u nonpasok - B EXEMECAYHO un3gaBaeMbIX I/IH(*)OpMaLWIOHHbIX
yKasaTenax «HauuwoHanbHble cTaHfapTbl™. B cayyae nepecmoTpa (3aMeHbl) uau
OTMEHbI HacTosdALlero CTaHpaapTa cooTBETCTBYyHOLUIEE YyBEAOMNEHUE 6yp,eT
OI'Iy6}'|I/IKOBaHO B e>XXemMecAa4yHo n3gasaeMom I/IHdJOpMaU,I/IOHHOM yKasaTene
"HaunoHanbHble cTaHfapTbi». COOTBETCTByWWaa uHDoOpMaunsd, ysefoMNeHUE U
TeKCThbl pasMel,aloTCcs Tak>Ke B MHDOPMALMOHHON cucTeme 06Lero noab3oBaHus -
Ha oduunanbHoM cailTe ®defepanbHOro areHTCTBA TEXHWYECKOro PeryaupoBaHus U

MeTpOonornn B ceTu MHTepHeT

€ CraHgaptuHgpopm, 2014
HacTtoswmii cTaHAapT He MOXET ObITb MOMHOCTBIO WX YaCTUYHO BOCMPOW3BELEH,
TUPaXKMPOBaH M PacrpoCcTpaHeH B KayecTBe O(MLMANbHOrO M3faHus Ge3 paspeLueHus

defiepanbHOrO areHTCTBa MO TEXHUYECKOMY PErynvMpoBaHNIO 1 METPOSION N
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HALUVMOHANBbHbLIAN CTAHAAPT POCCUNCKOW ®EAEPALIAN

KOHUEHTPATbI ULMHKOBBIE
MeTof aTOMHO-3MUCCMOHHOWM CNEKTPOCKONMM C MHAYKTMBHO CBM3aHHOW N1a3moli.
OnpepgeneHne mean, CBUHLA, Kagmun, Xkenesa, altoMMHUN, KobanbTa, CypbMbl,
MapraHua, MbillbHKa 1 MHAWUN
Zink concentrates. Atomic emission spectroscopy with inductively coupled plasma.
Determination of copper, lead, cadmium, iron, aluminum, cobalt, antimony,

manganese, arsenic and indium

[ata BBegeHunn - 2014-07-01

1. O6nacTb NPUMEHEHUS

HacToswwmin cTaH4apT ycTaHaBMBaeT OnpeeneHne MaccoBbiX JONel Meau,
CBMHLA, KagMus, Kenesa, a/lOMUHUSA, KOBasbTa, CypbMbl, MapraHua, Mbllbsaka U
NHANA B LWHKOBbIX  KOHLEHTpatax  MeTOAOM  aTOMHO-3MWUCCUMOHHON
CNEeKTPOCKOMNUN C MHAYKTUBHO CBA3aHHOM NNa3MoiA.

MeTof, OCHOBaH Ha BO30YXAeHMUM aTOMOB NPOObl B MHAYKTUBHO CBS3aHHOWA
nnasme u W3MEPEHUM WHTEHCUBHOCTM aHaIMTUYECKON CMEeKTpasbHOM JINHUK
onpeaenseMblX 3N1eMEHTOB NPW pacnblieHWn pacTBopa aHann3mpyemoii npobbl B
WHOYKTUBHO CBA3aHHYH MnasMy. MaccoBble KOHUEHTpauuu 3N1eMEHTOB B
aHanM3MpyemoMm pacTBOpe YyCTaHaB/IMBalOT C MNOMOLLLIO rpasyvupoBOYHOr0
rpagmka.

MeTog, No3BONAET ONpeAeNaTb 3/1eMeHTbl B Anana3oHax MacCoBbIX LOSIeN U
OJIVH BONH aHaNIMTUYECKNX NMHWIA 3N1EMEHTOB, NPUBEAEHHbIX B Tabnuue 1

[ns onpefeneHns MaccoBblX [ONel WMHAMA HeO0OXO0AMMO npeaBapuTeNibHO

KOHLIEHTPMPOBATb MHANI Ha TMAPOKCUE XKenesa.



Ta6bnunua 1- MaccoBble 0NN 3N1EMEHTOB W ANIMHbI BOMH aHAIMTUYECKUX NNHWUIA
3/1EMEHTOB

Onpepensemblii 3n1eMeHT [Ounana3oH MaccoBblX LOnnHa BONHbBI, HM
ponen,%
Megb 0,10-5,00 324,754
CauHel, 0,10-5,00 283,306
Kagmun 0,10-5,00 227,502
Xeneso 3,0- 20,0 259,940
ANOMUHNIA ©z "0 308,215
Kob6anbT 0,005-0,1 228,616
CypbMma 0,005 - 0,5 231,147
MapraHed, 0,1-2.0 260.568
M bl LW bSK 0,03 - 0,70 234,984
NHanit 0,0005-0,10 230,606

2. HopmaTunBHbIE CCbINKK

B HacToAwem cTaHAapTe WCMNO/b30BaHbl HOPMAaTWMBHbLIE CCbIIKA  Ha
cnefytolme cTaHgapTbl:

FTOCT P NCO 5725-1-2002 To4HOCTb (MPaBWUAbLHOCTb U MPEUN3UNOHHOCTD)
MeTOA0B W pe3ynbTaToB M3MepeHuin. Yactb 1. OCHOBHble MOMOXEHUA W
onpegenexHus

FTOCT P NCO 5725-2-2002 To4HOCTb (MPaBWUAbLHOCTb U MPEUN3NOHHOCTD)
MeTOA0B W pe3ynbTaToB M3MepeHuin. YacTb 2. OCHOBHOM MeToA onpegeneHus
MOBTOPSAEMOCTM 1 BOCMPOM3BOANMOCTY CTaHAAPTHOrO MeToAa U3MepeHuit

FTOCT P NCO 5725-3-2002 To4HOCTb (MPaBWUAbLHOCTb U NPEUN3NOHHOCTD)
MeTOAO0B W pe3ynbTaToB u3MepeHuii. YacTb 3. [MpomexyTOouHble MoKasaTenu
NPeLn3NoHHOCTY CTaHAAPTHOIO0 METoAa U3MEePeHUH

FTOCT P NCO 5725-4-2002 To4HOCTb (MPaBWUAbLHOCTb U MNPEUN3NOHHOCTD)



METOA0B W pe3y/bTaToB M3MepeHuil. YacTb 4. OCHOBHble MeTOAbl OMpeAeneHus
MpaBMIbHOCTM CTaHAAPTHOrO0 MeToAa N3MepeHunit

FOCT P UCO 5725-6-2002 To4HOCTb (NpaBu/IbHOCTb U MPELU3NOHHOCTD)
MEeTO/0B M pe3ynbTaToB n3MepeHuit. YacTtb 6. Vicnonb3oBaHWe 3HaUEHWIA TOYHOCTU
Ha MpaKTuKe

FOCT P 50571.3 2009 3neKTpOyCTaHOBKW HW3KOBOJ/IbTHbLIE.
YacTtb 4. 4. TpeboBaHus gna obecneyeHns 6e3onacHOCTW. 3almUTa OT NOPaXKEHMS
3NEeKTPUYECKMM TOKOM.

FOCT P 53198-2008 Pyfbl M KOHLEHTpaTbl LUBETHbIX MeTannoB. O6wume
TpeboBaHMA K MeTofaM aHanmsa

FOCT P 53228-2008 Becbl HeaBTOMATUYECKOIO AENCTBUS.
Yactb 1. MeTponornyeckme n TexHuyeckune tpebosaHus. VicnbiTaHWs

FOCT 12.1.004-91 Cwuctema cTaHfapToB 6e3omacHocTM Tpyda. lMoxxapHas
6e3onacHocTb. O6LLMe TPeboBaHNS

MOCT 12.1.005-88 Cwuctema cTaHfapToB 6GesonacHocTu Tpyga. Ob6wue
CaHUTapHO-TUreHNYecKre TpeboBaHUA K BO3LyXY paboueli 30Hbl

FOCT 12.1.007“76 CucTtema cTaHgapToB 6e3omacHocTM Tpyda. BpegHble
BewecTBa. Knaccugukaumsa n obume TpebosaHns 6e30MacHOCTM

FOCT 12.1.016-79 Cwuctema cTaHAapToB 6GesonacHOCTW Tpyga. Bosgyx
paboyeil 30Hbl. TpeboBaHUA K METOAMKAM W3MEPEHUs KOHLEHTpauuil BpeaHbIX
BeLLeCTB

FTOCT 12.1.030 81 Cwuctema cTaHgapToB  6Ge3onmacHocTM  Tpyga.
AneKkTpo6e30MacHOCTb. 3alMTHOE 3a3eMIIeHNe, 3aHyNeHne

FOCT 12.2.007.0- 75 CucTtema cTtaHAapToB 6esonacHocTu Tpyga. Msgenvs
anekTpoTexHunyeckune. O6LLMe TpeboBaHNUA 6e30MacHOCTM

FOCT 12.3.002-75 Cucrtema cTaHfapToB 6Ge3omacHocTu Tpyga. [lpouecchl
Npon3BoACTBEHHbIe. O6LMe TpeboBaHMS 6e30MacHOCTU

FOCT 12.3.019-80 Cuctema cTaHAapTOB 6e30MacHOCTU Tpyaa. McnbiTaHus



N N3MepeHns anekTpuyeckne. O6Lme TpeboBaHMsA 6e30NacHOCTU

FOCT 1232008 KobanbT. TexHUYeCKMe ycnosus

FOCT 859-2001 Megb. Mapku

FOCT 1089-82 CypbMa. TexHMYeckue ycnosus

FOCT 1467-93 KagMmuii. TexHUYecKue ycnosus

FOCT 1770'74 TMocypa MepHas fnabopatopHas cTeknsHHas. LmnnHppel,
MEH3YPKM, KONbbl, Npo6mpku. O6LLMe TEXHUYECKIME YCIOBUS

FOCT 1973-77 AHrnapua MbllLbSKOBUCTbIA. TeXHWYECKNE YCOBUS

FOCT 3118-77 Peaktusbl. Kucnota consHasa. TexXHUYEeCKne ycnosus

FOCT 3773-72 PeakTviBbl. AMMOHWI XNI0PUCTbIA. TeXHUYECKMe YCNoBUs

FOCT 3778-98 CsuHeu,. TexHWYecKune ycnosus

FOCT 4109-79 PeaktuBbl. bpom. TexHnyeckune ycnosus

FOCT 4166-76 PeakTnBbl. HaTpuin CEPHOKUCAbIN. TeXHUYECKMNE YCNOBMS

FOCT 4204-77 PeaktuBbl. Kucnora cepHasd. TexHU4eckne ycnosums

FOCT 4212-76 Peaktusbl. MeToabl MNPUroToB/IEHNS PacTBOPOB AfA
KONOPUMETPUYECKOT0 1 HetheNOMETPUYECKOT0 aHannsa

FOCT 4233-77 PeaktuBbl. HaTpuii XNOpUCTbIiA. TeXHUYECKME YCNOBUSA

FOCT 4328-77 PeaktuBbl. Hatpus rugpookucb. TexHn4eckune ycnosus

MOCT 4461-77 PeaktmBbl. Kucnora asotHas. TexHU4eckue ycnosus

FOCT 4518-75 PeakTuBbl. AMMOHWUIA (hTOPUCTLINA. TEXHUYECKME YCNOBUA

FOCT 6008-90 MapraHeL, MeTaf/IMYeCKUA U MapraHel, a30TMPOBAHHbIN.
TexHn4yecKue ycnosus

FOCT 6709-72 Boga guctunnmpoBaHHasd. TeXHUYeCKne ycnosus

FOCT 7851-74 TMocypa CTeKNAHHAA XMMWUKO-nabopaTopHas. TOp/OBUHbI.
BHyTpeHHMe anameTpbl

FOCT 9147-80 Mocyma u ob6opyaoBaHWe nabopaTopHble ¢hapgopoBsble.
TexHunyeckne ycnosus

FOCT 9546-75 PeakTuBbl. AMMOHWIA (PTOPUCTLIA KUCAbIA. TexHuyeckue



yCcnoBus

FOCT 10157-79 AproH raszoo6pasHbliii 1 XUAKWA. TeXHUYECKNE YCnoBus

FOCT 10297-94 NHAWIA. TeXHUYeCKue yCnoBus.

FOCT 11069-2001 AnOMUHWIA NepBUYHbIA. MapKu.

FOCT 13610-79 >Kene3o kapboHW/IbHOE pagnMoTexXHUYecKoe. TexHuyeckue
yCnoBus.

FOCT 14919-83 32neKTpPONAUTbI, 3MEKTPOMNINTKA U >KAPOUHbIE 3/1IEKTPO-
WwKagbl 6bITOBbIE. O6LLME TEXHUYECKME YCIOBUS.

FOCT 25086-87 LiBeTHble meTannbl U KX cnnasbl. O6Wwme TpeboBaHUA K
MeToAaM aHanusa

FOCT 25336-82 Tllocypa u obopypoBaHMe nabopaTopHble CTEKNSHHbIE.
Twnbl, OCHOBHbIE MapameTpbl U pa3mepbl

FOCT 27329-87 Pyabl M KOHUEHTpaTbl LBETHbIX MeTanioB. O6ume
Tpe6oBaHMs K METOAaM XMMUYECKOro aHanm3a

FOCT 29227-91 (NCO 835-1-81) lMocypa nabopaTtopHas CTeKNAHHasA.
MuneTkn rpagympoBaHHble. YacTb 1 O6uine TpeboBaHms.

FOCT 29228-91 (MCO 835-2-81) [lNocyna nabopaTopHas CTEK/siHHas.
MuneTkn  rpagympoBaHHble. YacTb 2. TlMnNeTKM  rpagyvmpoBaHHble  6e3s
YCTaHOB/IEHHOTO BPEMEHW OXMAAHUS.

FOCT 29229 -91 (MCO 835-3-81) Tlocypa nabopaTopHas CTeKIAHHaS.
Munetkn rpagyvmpoBaHHble. Yacte 3. MNuneTkn rpagynmpoBaHHble C BpPeMEHEM
OXUAaHus.

FOCT 29251-91 Tlocypa nabopaTopHas cTeknsHHasd. bropetku. Yactb 1
O6wme TpeboBaHms.

FOCT 29252-91 MMocypa nabopaTopHas CTeKNsiHHasA. bropeTku. Yactb 2.
BlopeTkn 6e3 yCTaHOB/IEHHOTO BPEMEHMN OXUAAHNUS.

FOCT 29253 91 Mocypa nabopatopHas CcTeknsiHHasA. bropeTku. Yactb 3.

BIOpeTKM C BPEMEHEM OXUAAHUS.



MpumeyaHne Mpn NONb30BaHWM HACTOSLMM CTaHAApPTOM  LiesiecoobpasHo MpoBepuTb
[eCTBME CCbIIOYHbIX CTaHAApTOB B WH(OPMaLMOHHON cucTeme O06LLEro Monb3oBaHUA Ha
omumanbHOM caiite defepanbHONO areHTCTBa HO TEXHUYECKOMY PeryMpoBaHuio U METPOIOTUM B CETU
WHTEPHET WK MO eXerofHo n3gasaeMoMy MHHOPMALMOHHOMY yKasaTento «HaunoHanbHble CTaHAapTbI»,
KOTOpbI/i OMy6/MKOBaH MO COCTOSAHMIO Ha 1 sAHBaps TeKylero rofga, U Mo COOTBETCTBYIOLUM
eXeMeCcAYHO M3aBaeMbiM WH(OPMALMOHHBIM yKa3aTensm, Oony6/MKOBaHHbIM B TeKyllem rogy. Ecmm
CCbINOYHbIVA CTaHAAPT 3ameHeH (M3MeHeH), TO MpPU MNOMb30BaHUM HACTOALLEM CTaHAapTOM crnefyet
PYKOBOLCTBOBATLCA 3aMEHAOLLMM (M3MEHEHHbIM) CTaHAAPTOM. EC/M CCbINOYHbIN CTaHAAPT OTMEHeH 6e3
3aMeHbl, TO NMOJIOXKEHME, B KOTOPOM iaHa CCbINIKa Ha Hero, NPYMEHSIETCS B YacTy, He 3aTparnBaroLLein aTy
CCbINKY.

3. TepMuHbI, 0603HaYEHNSI 1 ONpeAeNeHNs

B HacToslLeM cTaHAapTe NPUMEHeHbl TEPMUHbI, 0603HaYeHUs 1 OnpeaeneHuns
no NOCT P NCO 5725-1 - TOCT P WUCO 5725-4 n FOCT P NCO 5725-6,
FOCT P 53198.

4, O6uwune TpeboBaHUSA

4.1. K npoBefeHVIO aHaM30B [OMYyCKAaKTCA Nuua, npollefline obyyeHue,
NPaKTUYECKY0 NOAr0TOBKY Y UMEKOLLME TPebyeMyHO KBalIM(nKaLuio.

MaccoBble [0NM  3/1eMEeHTOB YyCTaHaBNWBalOT MO pesynbtaraMm [ABYyX
napannenbHbIX U3MepPeHWA.

Mpn onpegeneHn MaccoBbIX [O/ed  3EMEHTOB METOAOM aTOMHO-
39MUCCUOHHOM CMEKTPOCKONUN C WHAYKTUBHO CBA3aHHOW Na3Moi A/IMHY BOJIHbI,
MOLLHOCTb N/1a3Mbl, Pacxof aproHa, BbICOTY PerucTpupyemoi 30Hbl MNnasmbl W
Apyrve ycnoBusi U3MepeHWin BblOUPalOT TakK, YTOObl AOCTUTHYTb OMTUMAsIbHbIX
pesynbTaToB YyBCTBUTE/NIbHOCTU Y TOYHOCTW ONpPejeneHuns afeMeHTa.

Mpn BbINOMHEHUM aHaM3a NPO6 NPOBOAAT KOHTPO/bHbIV OMbIT ANS BHECEHMA
MonpaskW B pe3y/ibTaTbl aHa/M3a.

[lonyckaeTcs nNpUMeHeHWe [pYrux CpeacTs W3MEepeHWi, BCMOMOraTe/ibHbIX
YCTPOICTB, MaTepuasioB W peakTMBOB, KPOME YKasaHHbIX B COOTBETCTBYHLLMX
MeTOAMKax, Mpu YCNOBUU MOMYYEHUS METPONOrMUECKUX  XapaKTepUCTUK, He
yCTynartoLwmnx npneefeHHbIM B HACTOALLLEM CTaHAapTe.

Mpy npoBeaeHUM aHanM3a NPUMEHSIOT CTEKNSIHHYHO Mocyay NabopaTopHyHo



MepHylo, KoTopasa po/mkHa coortsetrcteoBate [OCT 25336, FOCT 29227,
FOCT 29228 n MOCT 29229.

[ns  NpurotoBfeHWs OCHOBHbIX PAacTBOPOB W ATTECTOBAHHbLIX  CMeCei
MPUMEHAIOT MeTafibl C COAepXKaHWem OCHOBHOMO BellecTBa He MeHee 99,9 %,
COEIMHEHWNSA 3/IEMEHTOB, KBa/IM(IMKALMN He HWXKe X.4. WIXM B COOTBETCTBMU C
Tpe60BaHMAMN METOAVKM NPOBELEHUA aHaIN3a.

4.1.1. XapaKTepuCTUKV MOrpeLUHOCTM 80 MPUrOTOB/IEHUA aTTeCTOBaHHbLIX CMecel

paccUnTBLIBAKOT M0 hopMyre:

*0 = M, :Y+ZU 1"y + V(Iv'f) ()
rge M r maccoBas [0/1 OCHOBHOIO BelLecTBa (peaktmsa), %;

AM, ~ XapaKTepuCTVKa NOrpeLHoCT onpeaeneHns MaccoBOi L0/ OCHOBHOIO
BeLlecTBa, %;

nil ~ HaBeCKa peakTuBa, T;

Ami - XapaKTepucTMKa NorpeLtHoCT! aHaIMTUYECKUX BECOB, T;

V, ~ HOMUHabHas BMECTMMOCTb UCMO/b3yeMOI MEPHOI NOCyAbl, CM3

AV - XapaKTepucTmnka norpeLHocT 403nMpoBaHMst 06beMa, cmM3

ATTecToBaHHass CMeCb MO METPOSIOrMYECKOMY Ha3Ha4yeHU0 BbIMOMHAET
(hyHKUMK cTaHgapTHoro obpasua (CO) cocTaBa BeLlecTBa.

OCHOBHbIe pacTBOpbl U rpagyvMpoBOYHbIE 06pa3sLbl (aTTeCTOBaHHbIE CMeCK)
Heo6X04MMO XpaHWTb NPU KOMHATHOM Temnepatype B TMJIOTHO 3aKpbITbIX
MOMNITUNIEHOBBLIX 6aHKax wanM B Konbax C MpuLInMgoBaHHbIMKM nNpobkamn. Ha
eMKOCTM C OCHOBHbIMW pacTBOpamMy K rpagyvmpoBOYHbIMKU 06pasyaMmn [0/HKHbI
OblTb  MPUKNEeHbl  3TUKETKW, Ha  KOTOPbIX YKasblBalOT  HauMMeHOBaHUe,
aTTecToBaHHOe 3HayeHwe, AaTy MPUTrOTOB/IEHUA W CPOK TOAHOCTU COrNacHo
FOCT 4212. CpoKu XpaHeHUsi pacTBOPOB A0/MKHbl ObITb YKa3aHbl B METO/MKE.

4.1.2 TpeboBaHUs K NPOBEAEHUIO aHanu3a

TpeboBaHUs K MeTofam aHanusa - no FOCT 27329 n TOCT 25086.



Vcnonb3yemble peakTuBbl JO/MKHbI UMETb KBA/IM(UKALMUIO He HUXE Y.4.a.

[lonyckaeTca nNpuYMeHeHue [pYrux MeTOAWK, CPeACTB W3MepPeHWid npu
YCNOBUN  MOSlyYeHUS  METPOJIOTMYECKUX  XapaKTepUCTUK, He YCTynawLmx
npuBeAeHHbIM B Tabnuue 3.

4.2 pagyvpoBOYHYIO XapaKTepPUCTMKY MOJy4yaldT C  UCMO/Nb30BaHNEM
rpagyvMpoBOYHbIX 06pa3LoB. B kayecTBe rpafyvpoBOYHbIX 06pa3LoB MOryT 6bITb
NPUMeHeHbl CTaH4apTHbIe 06pasLibl UK aTTecTOBaHHbIE CMECH.

pagyvpoBOYHbIA rpaink CTPOAT B CUCTEME MPAMOYTO/IbHbIX KOOPAMHAT:
Mo ocu abcumcc OTKNaAblBatOT YMC/IOBblIE 3HAYEHWS MAacCbl 3MEMeHTa  Wan
MacCoBOM KOHLEHTpauuW, a Mo OCUM OpAMHAT - 3HAYeHWs aHaIUTUYEeCKOro
curHana.

[ns nocTpoeHus rpagympoBOYHOro rpaduka TpebyeTcs He MeHee NATU
rpafyMpoBOYHbIX 06pa3LoB, O0XBaTblBalOWMX BeCb [ManasoH onpeaenseMblxX
MacCOBbIX f0fel 371eMeHTOB. [NA KaX4oro W3 HUX BbIYUCAAKOT 3HAYeHMe
aHaIMTUYEeCKOro CWUrHana, Kak cpefHeapuMeTMyecKoe Tpex pe3ynbTaToB
napannesibHbIX onpegeneHui.

4.2.1 KOHTpONb CTabUIbHOCTU rPasyMpoBOYHON XapaKTepuUCTUKN

(pagyvpoOBOYHYKD  XapaKTepuCTWKy  NPU3HAKT  cTabunbHOW  npu
BbINO/IHEHWUW C/IEeLYIOLLEro YCI0BuUS:

\X-C\<km (2)

roe X - BOCNPOU3BELEHHOE MO rpafyypoBOYHON XapaKTepucTUKe aTTecTo-

BaHHOE 3Ha4yeHWe Macchl 3/1eMeHTa WM MacCoBOM KOHLEHTpaLMn onpesensiemMmoro
3/leMeHTa B rpagyMpoBOYHOM 00pasLe;

C - aTTecToBaHHOE 3HayYeHWe MacCbl 3/1EMEHTa WM MacCOBOW KOHLEeHTpa-
LMK OMpesenssieMoro afnemMeHTa B rpagympoBoYHOM 06pasLe;

K.p - HOpmaTMB KOHTPONsA CTabWNbHOCTWU rpajyVpOBOYHOW XapaKTepucTu-
K. 3HaveHms K He gomkHbl npesbliwath (),54 (NOrpewHocTs aHanmsa).

KOHTpO/b CTaBUNbHOCTW TPafyUpPOBOYHON XapaKTEPUCTUKM OCYLLECTBAAIOT



C MCMONb30BaHMEM rpPafyMpOBOYHbLIX 00pa3LOB C MacCOBOW KOHLEHTpauuei
OnpefensieMoro 3feMeHTa BOAM3N HUXKHEA W BEPXHER rpaHul, u cepeauHbl
rpagyvpoBOYHOro rpaguka.

Mpy HeBbINONHEHUWU YycnoBuA Qopmynbl (2) XoTd 6bl A1 OAHOrO U3
rpagyvpoBOYHbIX  06pas3LoB, M3MepeHWss  MNoBTopsitoT. [lpu  NOBTOPHOM
HEBbINO/IHEHUWN YCNOBUA CTPOAT HOBYHO FPagyvpOBOYHYHO XapaKTepUCTUKY.

MepnogMyHOCTb KOHTpOns CTabunbHoOCTH rpagynpoBOYHO
XapaKTEPUCTUKM ONPeaenstoT MHAMBWUAYaANbHO ANS KaXAoro MeTofja aHanmsa B
3aBMCUMMOCTM OT 4acTOTbl aHanmM3a paboumx npo6 B naboparopuun, a Takxe npu
CMeHe NapTuii peakTUBOB M annapaTypbl.

4.3 MpremneMocTb pe3ynbTaToB NapanefbHbiX ONpeaeneHnii NPoBepsIoT B
cooteetcTBUM ¢ TOCT P NCO 5725-6 n nyTem conocTaBfieHus abCcoNtTHOro
pacxoxaeHus Mexay HambofbliMM U HaMMeHbLUMM pesynbTaTaMyu eAuHUYHOro
onpeaeneHuns ¢ NpeaenoM noOBTOPSIEMOCTH T

r=Q(P,n)Sn 3)
rae Q (P, n) - Ko3thUUWMEHT, 3aBUCALWLMIA OT ymcna N napannenbHbix
onpefeneHnii, NOAYYEHHbIX B YC/OBMAX MOBTOPSEMOCTM W [OBEPUTENbHOM
BeposATHOCTU P =0,95. 3HauyeHUs aToro KoapgmumeHTa npmeeseHsl B Tabnuue 2.
Tabnuua 2 - 3HaveHua KoathduumenTa Q (P, n)

n 2 3 4 5
Q (P, n) 2,77 331 3,63 3,86
Ecnn  abcontoTHOe pacxoXieHuWe He npeBbllwaeT [, TO pe3yNbTaThbl

napannesnbHbIX ONpeAeneHWin NPU3HAKT MPUEMIEMbIMA W 33 OKOHYaTe/bHbIN
pe3ynbTaT M3MEPEHWA (aHanm3a) NPUHUMAIOT cpeaHeapuMeTUUYECKOe 3HAYeHue
3TUX Pe3y/NbTaToB..

Ecnn abcontoTHOe pacxoxieHue npesbllaeT I, TO WUCMNO/b3YHT METoLbl
MPOBEPKM MPUEMIEMOCTM pPe3ynbTaTOB U3MepeHui (aHanm3a) B COOTBETCTBUM C
FOCT P NCO 5725-6.



Mpn npoBepke MOBTOPAEMOCTW pPe3ynbTaTOB MNapanienbHblX OnpeaeneHul
(n = 3) abconoTHOE 3HauYeHMe pasHOCTM XTaX M X,nn He [JO/MKHO MNPEeBbIWAaTh
3HayYeHus npegena NOBTOPSEMOCTU T, TO eCTb C AOBEPUTENIbHOW BEPOSTHOCTbIO P =
0,95 [0/MKHO BbIMONHATLCA YC/I0BUE

Kwa-~1 <T. (4)
roper=331S,

Mpn HeBbINOMHEHUW Yycnosus (4) npoueaypy MNPOBEPKM COBMECTUMOCTU
pe3ynbTaToB M3MepeHWi (aHanm3a) NoBTOPSAT. Mpy MOBTOPHOM HEBbLINOIHEHWU
ycnosus  (4)  BBIACHAKT M YCTPaHAT  MPUUUHBLI,  NPUBOAALLME K
HeyA0BNeTBOPUTENIbH bIM pe3ynbTaTaMm.

KOHTpONb NOBTOPAEMOCTU MapasiefibHblX ONpejeneHnin  OCyLeCcTBAAIOT
npu CMeHe peakTMBOB U1 3aMeHe annapatypbl, HO He peXke 04HOro pasa B MeCSLL.

4.4 TlpoBepka COBMECTUMOCTU pe3ynbTaTOB MW3MepeHuin (aHanus3a) B
YC/I0BUSIX BOCNPON3BOAVMOCTMN.

Mpn npoBepke pe3ynbTaTOB  U3MepeHMin  (aHanm3a) B YCNOBMAX
BOCNPOM3BOAUMOCTM Pa3HOCTb Pe3y/IbTaTOB OLHOM W TOW e Npobbl, NONy4YeHHas
pasHbiMM oOrnepaTopamMy B pa3HOe Bpems, B ABYX nabopaTopusix, He [O/KHA
npesbllaTh Npeaen BOCMPOM3BOAUMOCTHN:

R = 2,77Sr. (5)

Mpn HEBbINOIHEHUN YCNOBUA U3MEPEHWNS MPEKPALLAKOT, BbIACHAKT MPUYMHBI,
NPUBOASLLME K HEYJ0BNETBOPUTENbHLIM pe3ynbTaTaM, U YCTPaHSAT UX.

4.5 KOHTpO/b NpaBuibHOCTH

KOHTpO/Ib MpaBWIbHOCTU Pe3y/bTaTOB M3MepeHWin (aHanm3a) OCYLLeCTBAAT
nyTeM aHanm3a KOHTPO/IbHbIX 06pa3LoB. B KayecTBe KOHTPONbHbLIX 06pa3L0B MOryT
OblTb MCNOMb30BaHbI 00pasUbl, HE MPUMEHSIEMble N8 TPagyMpoBKW. ABCOMOTHOE
3HaYeHMe PasHOCTM pPe3ynbTaTOB U3MEPEHMIA (aHasM3a) KOHTPOMbHOro obpasua X u
aTTeCTOBaHHOI0 3HaYeHus He [O/HKHO MpeBbIWwaTh HOpMaTMBa KOHTpons K T.e ¢

[I0BEPUTENbHOI BEPOATHOCTLIO P =0,95 A0/MKHO BbIMOMHATLCS YCNOBUE:



\X-CLA<K. (6)

Mpy HeBbINOAHEHUN YycnoBus (6) M3MepeHus (aHanu3) MOBTOPSOT. [Mpw
MOBTOPHOM  HECOOTBETCTBMM  MOJMYYEHHbIX Pe3ynbTaTOB 3TOMY COOTHOLLEHUIO
BbINO/IHEHWNE M3MEPeHWIA (aHanmn3a) NPeKpaLLatoT, BbIACHAKT NPUYUHBI, NPUBOAALLME
K Heyl0B/IeTBOPUTE/IbHbIM pPe3y/ibTaTtam, U YCTPaHAIT WX.

[Na OUEHKM CUCTEMATMUYECKOW MOrpeLHOCTU MEeTOLOB aHa/nu3a B KayecTBe
OMOPHbIX MCNO/Mb3YKOT aTTeCTOBaHHbIE 3HAYEHUSI MACCOBbIX AONEA 371EMEHTOB B
CTaHAapTHbIX 06pa3Liax.

CuctemaTuyeckas MNOrpewwHoCTb METOA0B OnpefeneHns MacCoBbIX A0Nei
3/IEMEHTOB BbILWENPVBEAEHHbIMA METOAaMW OMpefeneHns ABNSETCS HEe3HaYMMOiA
npu [0BEpUTENbHON BeposiTHOCTM P=0,95 ana BCcex YpPOBHEW OnpeaensieMblxX
MacCOBbIX A0Nei 3/1IEMEHTOB B LIMHKOBOM KOHLEHTpaTe.

B KkauvecTBe 00pa3uLoB [AN1f  KOHTPONS  CTabMAbHOCTM  MoOKasaTenel
NPaBubHOCTN MOTYT ObITb MCMO/Ib30BaHbl MEXrOCYAapCTBEHHbIE CTaHAapPTHbIE
obpasubl (MCO), a Takxe cTaHAapTHble o6pasubl (CO), npouweaLwmne
ouuManbHbIi NOPALOK Y3aKOHEHMS Ha TeppUTOPUM CTpaHbl, NPUMEHSIHOLLEN
JlaHHbI cCTaHaapT.

MepnogMyYHOCTb KOHTPONSA - MpW CMEHe CneumanncToB, peakTNBOB, 3aMeHE
annapartypbl, a TakKe WU3MEeHeHUW APYrux yCnoBWUW BbINOSHEHUA aHann3a, 0 Yem

yKa3blBatOT B [IOKYMeEHTax flabopaTopuu.

5 CpeacTBa M3MepeHWit, BcnomoraTesbHble YCTpPONCTBa, Matepuans,
peakTUBbI N PacTBOPbI

ATOMHO-3MUCCUOHHbIA CMEKTPOMETP C WHAYKTUBHO CBSA3aHHOW MN1a3moii
n6oro Tuna.

Becbl nabopatopHble no FOCT P 53228 ¢ MOrpewwHoCTbO B3BELUMBAHUA
10,0002 r.

SNeKTPONANTKa € 3aKpbITol cnunpansto no FOCT 14919.



BbITSXKHOIA Wkadg nto6oro tuna.

Konbbl MepHble BMecTUMOCTbIO 50, 100 1 500 cm' no FOCT 1770.
Munetkn rpagyposaHHble 1,2, 5, 10cm3no MOCT 29228
BropeTtkn 25, 50 cm3. no FOCT 29251

Mocypa cTeknsaHHas XMMnUKo-nabopatopHas no FOCT 7851-74.
YacoBoe CTeK/Io.

Ma3006pa3HbIii aproH Bbicwiero copta no FOCT 10157.

Megab mapku MO no TOCT 859.

Kaamuii no TOCT 1467.

CsuHey no FOCT 3778.

ANOMUHUIA nepsuYHbIA no TOCT 11069.

WHawnin mapkm MIHO no TOCT 10297.

Kob6anbT mapkun KO no FOCT 123

MapraHeu, MmeTannuyeckuin mapkn MpOO no TOCT 6008.
Cypbma no FTOCT 1089.

Kap6oHunbHOe pagnoTexHuyeckoe xene3o no MOCT 13610.

MbILLIbSK ~ MeTa//INYeCKMIA C  MacCOBOM  A0Meli  MblllibSKa He

99,90%.

Tpuokeung moelwbska no NOCT 1973

Hatpua rugpokeng no NOCT 4328, pactsop 2%.
dTopucTbii ammoHnii no FOCT 4518.
XnopucTtblit ammoHuii no FOCT 3773.

Kucnota asotHas no FOCT 4461, pacTtBop a30THOM KucnoTbl (1:1).

MeHee

Kucnota consHaa no TOCT 3118, pactBop consHoi kucnotbl (1:1, 1.5,

1:10) 1 2H pacTBop.
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Cmecb consHOW 1 a3oTHoM kucnot (3:1).
Kucnota cepHas no NOCT 4204.
Bpom HO FOCT 4109.



OuctunnuposaHHaa soga no FOCT 6709.

OCHOBHOI MHOr03MEMEHTHbIA pPacTBOP KaaMus, CBMHLA M KobanbTa A| C
MacCOBOWV KOHLEHTpauueid Kaxaoro afnemeHTa 1 mMr/cM3: HaBeCKM Kagmus, CBMHLA
n KobanbTa maccoin no 0,100 r kaxpgas pacTteopsitoT B 20 cM' pacTBopa a30THOA
kucnotbl (1:1), cHayana npu TemnepaType 1abopaTopHOro NoMeLLeHus, 3aTtem npu
HarpeBaHMM Ha 3MeKTpPonuTKe. locse pacTBOPeHUS HABECOK METaN/1I0B pacTBop
KUNATAT AN19 yAaNeHnMs OKCUAOB as3oTa WM ynapusarT [0 ob6bema 2-3 cm3
npunmeatoT 20 cM3 ANCTUNNNPOBAHHONM BOAbI U OXnaxaatoT. MepeHOCAT pacTBop B
MepHY0 Konby BMecTMMOCTbl0 100 cM3 [0BOAAT [0 METKUM 2H pacTBOPOM
COMAAHOM KWUCNOTbl W TUiATE€NbHO MepemMellnBatoT. PacTBop yCTONYMB B TeYeHue
OLHOrO rofa.

PactBop Kobanbta B 10 cm3 pacTBopa A| NepeHOCAT B MepHYH Konby
BMecTUMOCTbI0O 100 cmM3 A0BOAAT A0 METKM 2H pacTBOPOM COJMSIHOM KWUCNOTbl 1
nepemelunBatoT, 1cm3 pactBopa b(cogepxut 0,1 mr/cm' KobanbTa.

"pafynMpoBOYHbIE MHOI03/1EMEHTHbIE PacTBOPbI 414 ONpefefieHns Kagmmusa v
CBMHLA: B BOCEMb MEPHbIX K016 BMeCTMMOCTbIO Mo 100 cM' Kaxpaas nepeHocaTt 1,
2; 3; 4; 5; 10; 30 n 50 cm3 pactBopa A|, JOBOAAT A0 METKWM PacTBOPOM COJSHOM
kucnotel (1:10) M nepemewmBatoT. MoNydYeHHble PacTBOPbl MMEKOT MacCoBble
KOHUEHTpaumn Kagmuna n cenHua 10; 20; 30; 40; 50; 100; 300 n 500 mr/am3 uTo
npy HaBecke Npobbl maccoi 0,5 r v passegeHUn 50 cM3COOTBETCTBYET AManasoHy
MacCOBbIX J0Nel KagMus 1 CBUMHLA B LIMHKOBbIX KOHUeHTpaTax oT 0,1 ao 5,0%.

pagyvpoBOYHbIe PacTBOPbl A/1A OnpedenieHns KobanbTa: B NATb MEPHbIX
Kon6 BmecTumoctbto 100 cm' nepeHocAt 0,5; I; 2; 5 u K) cm3 pacteopa B\
[loBOAAT [0 MeTKM 2H pacTBOPOM COMSIHOM  KWUCNOTbI M MepemeLlunBatoT.
Mony4yeHHbIE pacTBOPbI MMEKT MacCoBble KOHLeHTpauun kobansTa 0,5; 1,0; 2,0;
5,0 n 10,0 mr/gm3, 4yTOo Npn HaBeckKe Npobbl Maccoi 1,0 r un passegeHun 100 cm3
COOTBETCTBYET [Mana3oHy MacCOBbIX A0/el KobanbTa B LMHKOBbLIX KOHLEHTpaTax

o1 0,005 go 0,1%.
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OCHOBHOW MHOr03M1EMEHTHbI PacTBOp XKenesa, atoMUHMSA U MapraHya A: ¢
MacCOBOM KOHLeEHTpauuenh Kaxaoro anemeHta | Mr/cm3 HaBecKu >kenesa,
aloMUHMA 1M MapraHua maccori 0,100 r Kaxaas pacTBOPAIOT npu HarpeaHuu B 10
CM' pacTBopa ConsHOM KucnoTbl (1:1). PacTBOp oXxnaxgawT, NEPEHOCAT B MEPHYIO
Konéy BmecTumocTblo 100 cM3 A0BOAAT 40 METKW AUCTUANNPOBAHHOW BOAON W
TuiaTeNIbHO NepemMeLllnBatoT. PacTBop AnyCTOWYMB B TEUYEHWE OLHOTO rofa.

MpaflynpoBOYHbIE pPacTBOPbI A8 ONpefAeneHnsa >Xefesa: B NATb MepHbIX
KON6 BMeCTUMOCTb0 no 500 cm3 kaxgas nepeHocaT 20; 40; 60; 80 u 100 cm3
pacTBopa A, [OBOAAT [0 MeTKM pacTBOPOM CONfHOM KucnoTel (1:10) w
nepemeLLmBatoT. MonyyeHHbIe PacTBOPbI MMEKT MacCOBble KOHLEHTpaUumM xesnesa
40; 80; 120; 160 »m 200 mr/gmM3 4TO nNpWM HaBecke npobbl maccoir 05 1 u
passefeHun 500 cM3 COOTBETCTBYET AMana3oHy MacCOBbIX [JOMei enesa B
LIMHKOBbIX KOHLUeHTpaTax oT 4,0 go 20,0%.

pafyMpoBOYHbIE  MHOrO3/IeMEHTHble  pacTBOpbl  ANA  OonpefeneHus
aIOMUHMA N MapraHua: B NATb MEPHbIX KON6 BMeCTMMOCTbIO No 500 cm3 kaxaas
otéuparoT 0,5; 1,0; 50; 10,0 m 250 cm3 pactBopa A:, A0BOAAT A0 METKU
pacTBOPOM COMSIHOM KucnoTel (1:10) n nepemewnBatoT. MonyyeHHble pPacTBOPbI
UMEKT MacCOBble KOHLeHTpauumn anioMuHua n mapradHya 1.0; 2,0; 10,0; 20,0 n
50,0 mr/gm3 4Tto npu HaBecke npobbl Maccoi 0,5 r u passegeHun 500 cm3
COOTBETCTBYET [Mana3oHy MacCOoBbIX LOME/ alOMUHUA U MapraHua B LMHKOBbIX
KoHuUeHTpartax ot 0,1 ao 5,0%.

OCHOBHOIN pacTBOpP MbllbsAKa A3 MacCcoBON KOHUeHTpauuein 1 mr/cm3
rOTOBAT O4HWUM W3 ABYX CMOCO6O0B:

1 HaBecKy Mbilbsika maccoin 0,100 r pacTBopstoT B 10 cM' CMecu CONsHOiA
1 a3oTHOM Kmcnot (3:1), pacTBop ynapmBaroT Ao o6bema 1-2 cm3 npunueatoT 20
cmM3 pactBopa consHoi  kucnotbl  (1:5), NepeHOCAT B  MepHyk  Konby
BMeCTUMOCTbI0 100 cM3, 4OBOAAT 4O METKM PacTBOPOM COMISHOM KucnoTbl (1:5) un

TLWATEeNbHO NepemMeLlnBatoT. PacTBOp YCTONYMB B TeYEHME OHOTO roja.
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2. HaBecKy TpuoKcmna Mbllwbsika Maccoil 0,132 r pactBopsAtoT B 5 cm3 2%
pacTBopa rmapoKcuaa Hatpus, MepeHoCAT B MepHYyt Konby BmecTMMocTbio 100
CM3 [JOBOAAT A0 METKM AMCTUNIMPOBAHHOW BOLOW W nepemelumBaoT. PacTBop
YCTOWYMB B TEYEHME OHOMO0 rofa.

pagyvpoBOYHbIe PacTBOPbl AN OMNPefeNieHns MblWbAKA: B NATb MepPHbIX
Kon6 BmectumocTbio Mo 100 cm3 kaxgas nepeHocat 1; 2; 4; 8; 10 cm3 pacTeopa
A3, npunusatoT 20 cm3 pacTBopa cCoOnsiHOW Kucnotbl (1:5), nepemelLMBatoT,
[JOBOAAT [0 METKM pacTBOPOM  COMsiIHOWM  Kucnotbl  (1:5) u  TwarensHo
nepemelumBatoT. [lonyyeHHble pPacTBOpPbl  MMEKOT MacCOBble KOHLEHTpauun
Mblwbska 10.0; 20,0; 40,0; 80.0 1 100,0 mr/gm3, 4TO NpU HaBecKe MPo6bI Maccoi
1,0 r n pasBegeHun 50 cM3COOTBETCTBYET AMana3oHy MacCOBbIX A0MEA MbllbSAKa
B LMHKOBbIX KOHUeHTpartax ot 0,05 go 0,5%.

OcHOBHOW pacTBop Mean A4 MaccoBOM KOHLeHTpauuein 1 mr/cM3: HaBecky
mean maccoir 0,100 r pacTBopstoT B K) cM' pacTBopa a3oTHoi Kucnotbl (1:1),
pacTBop ynapuBatoT A0 obbvema 2-3 cm3, npuamBatoT 30 CM3 AMCTUNIMPOBAHHON
BOAbl W OxnaxaaroT. MNepeHOCAT pacTBOP B MEPHYH K06y BMecTUMOCTbio 100 cMm'
[JOBOAAT A0 METKMN AUCTUANMPOBAHHOM BOLOM M TLLATeNbHO NepemeLumBatoT. PacTBop
MMEeT MacCOoBYH KOHLUeHTpauuto Meau 1 mr/cmM3 PactBop A4 yCTOMUMB B TeueHue
OAHOrO rofa.

pafyvpoBOYHbIE PacTBOPbI 415 ONpeAeneHns Meaun: B NATb MEPHbIX K06
BMecTMMOCTbIO no 100 cm3 kaxkaas nepeHocat 0,5; 1,0; 2,0; 3,0 n 4,0 cM3 0CHOBHOIO
pacTBopa Meay Ax, B KaXayto Konby npunmeatoT 20 cM3 pacTBopa COMSHON KMUCMOTbI
(1:5), BOBOAAT 4O METKU AMCTUINMPOBAHHOW BOLOM W TWATENbHO MepemeLLvBatoT.
lMonyyeHHble pacTBOpPbl MMEKT MacCOBble KOHUeHTpauun meanm 5,0; 10,0;
20,0; 30,0 1 40,0 mr/am3 uTO Npy HaBecke NPobbl maccoi 0,5 r 1 passegeHnn 500
CM3 COOTBETCTBYET AManasoHy MacCoBbIX 40/EN MeAy B LMHKOBbIX KOHLEHTpaTax oT
0,5 1o 4,0%.

OCHOBHbIe pacTBOPbI MHAWSA ASK CypPbMbl U AS MAacCOBOW KOHLEHTpaumein 1mr/cm3
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HaBECKVM MHAMA W CcypbMbl Maccoli no 0,100 r pacTBopstoT npu HarpeBaHuy B 20 cm3
CO/IIHOW KMC/OTbI, KUMATAT 1 OX/TKAakoT. MepeHoCAT B MepHble KOObl BMECTUMOCTBIO MO
100 cm3 [LOBOAAT A0 METKM AUCTUAIMPOBAHHOM BOAOM W TLLATENbHO MepeMeLlnBatoT.
MonyueHHble pacTBopbl A5 1 A( YCTORUMBbI B TEUEHME rofa.

PactBopb! MHAWA 62K cypbmbl B3 10 cm3 pacTBopa A5 1 AGNEPeHOCAT B MepPHbIe
Konbbl BMecTUMOCTblO 100 cM3 B Kaxkayto konby npuamsatoT 10 cM3 CONAHON KMCMOTbI,
[OBOAAT 10 METKMN ANCTUINIMPOBAHHON BOAON 1 NEPEMELLINBAOT.

NonyyeHHble pacTBopbl B21 B3 MMEeKoT MaccoBble KOHLEHTPaUMW UHAMS U CYpPbMbI
no 0,1 mMr/cM3Cco0TBETCTBEHHO.

I"pagyvpoBOYHbIE PacTBOPbLI ANS ONpefeneHNs UHANA U CYPbMbl: B LLECTb MEPHbIX
KONG ANns Kakaoro anemeHTa BMecTMocTbio 109 cm3nepeHocat no 0,5; 1,0; 2,0; 3,0;4,0 n
5,0 cm3 pacTBopa HaMs B2n cypbMbl B3. B kakayto konby npunnsatot 10 cM3 ConsHOA
KMCNOTbI, JOBOAAT A0 METKN AUCTUNIMPOBAHHON BOAOM U nepemMellmBatoT. MonyyeHHble
pacTBOPbl MMEKT MaccoBble KOHUeHTpaumm 0,5; 1,0; 2,0; 3,0; 4,0 n 5 mr/amM3 nHana n
CYPbMbl COOTBETCTBEHHO.

6 OnpefeneHve Meau, CBMHLA, Kagmus, Xenesa, alloMUHNUSA, KobanbTa,

CypPbMbl, MapraHua 1 MbillbsKa

6.1 [lpoBeseHne aHan3a

[nsa onpefeneHys Meay, CBUHLA, KafMWs, XXenesa, alloMUHUA, KobasbTa, CypbMbl,
MapraHua M MbillbsKa HaBECKY LMHKOBOIO KOHLEHTpaTa Maccoid oT 0,25 r go 10r1 (B
3aBMCVMOCTM OT MacCOBbIX [0/ieli 31EMEHTOB B LMHKOBOM KOHLEHTpaTe) MOMELLAOT B
KOHMYeCKY0 Konby BmectumocTbto 100 cm3 pgobasnswoT 0,3-0,4 r dTopuctoro
amMOoHMsi, NpunmeatoT 10 cM ' a30THOM KMUCNOTbI U 1cM36poMa, HaKpbIBatOT YaCOBbIM
CTEK/IOM W BblepXunBatoT 6e3 HarpeBaHuWs B TeueHue 2 4. CHMMAKOT CTEK/O,
HarpeBalOT KOOy Ha 3MeKTPOnMTKe A0 YyAaneHus u3bbiTka 6poma, MpuansatoT
20 cm3 CcOoNsHOM KMCNoTbl M ynapuBalT A0 obbema 5 cm3 . PacTBOp OX/1aXaaroT,
n06aBnsAloT 20 cM3 2H pacTBOpa CONMSHOW KWUCNOTbl U MEPEHOCAT B MEPHYHO KONoy

BMeCTMMOCTbO 100 mam 250 cm3 B 3aBMCUMOCTM OT MacCOBOW AONN OMNpeaensieMoro
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aNeMeHTa, [OBOAAT [0 METKM 2H PpacTBOPOM COJMIAHOW  KWUCNOTbI, TLiaTeNbHO
nepemMeLUnBaloT U BbIEPXMBAIOT pacTBop B TedeHue 20-30 MWUH 4ns OoTCTamBaHWs
ocafka. AHaIONMYHO MPOBOAAT KOHTPO/IbHbIN OMbIT.

ATOMHO-3MWUCCUOHHBIA  CNEKTPOMETP C  WHAYKTMBHO CBA3AHHON N1a3Moi
rOTOBAT K paboTe B COOTBETCTBMM C MHCTPYKLIMEN MO 3KCMyaTauum npmoopa.

YCcTaHaBMBaKOT MOLLHOCTb M1a3Mbl, PacXof, aproHa, BbICOTY' perucTpupyemMoi
30Hbl Ma3Mbl M Apyrue napameTpbl TakuM 06pa3oM, 4TOObl [OCTUTHYTb
ONTUMa/IbHLIX  3HAYeHWI MO  4YyBCTBUTE/ILHOCTM U TOYHOCTM  OMpefesieHuns
3/1eMEHTOB.

MocnefoBaTeNlbHO  BBOAAT B MN/a3My  pacTBOPbl  KOHTPOJIbHOrO  OMbITa,
rpagyvmpoBOYHble pPacTBOPbI W aHaIn3Mpyemble PacTBOpbl NpPo6. N8  Kaxnoro
pacTBopa BbIMOMHAT TPU WU3MEPEHUS| WHTEHCMBHOCTWU aHaIMTUYECKON  NIVHWK
KaXKO0ro 3/IeMeHTa U BbIYUCNAKOT CpefHee apuihMeTUyecKoe 3HaveHne. C NOMOLLbHO
rpagyvupoBOYHOIO  rpamka  HaxoAdT  3HAYeHWe  MacCoBOM  KOHLEHTpaumu
OrnpefensemMoro sfieMeHTa B pacTBOpe.

7 OnpegeneHne nHANSA

CyLwHOCTb MeToAa onpejeneHns MHAMA 3aKNH0YaeTCA B KOHLEHTPMPOBaHUM ero
Ha rugpokeuge enesa (I11) ¢ ucnonb3oBaHWEM COAepKalLerocsd B Mpobe >kesnesa,
pacTBOpPEHUM ocajka rmapoKCcUAoB, BBEAEHUN aHANN3MPYEMOro pacTeopa B niasmy u
M3MEPEHNN WHTEHCMBHOCTU aHA/IMTUYECKOW CMEKTPasIbHOW NIMHUW UHAWUS NPU AINHE
BO/HbI 230,606 HM.

7.1 lNpoBefeHne aHann3a

HaBecKy LMHKOBOro KoHueHTpaTa maccoit ot 0,5 r go 2.0 r (B 3aBUCMMOCTU OT
MaccoBOlM [ONM WHAMS B KOHLUEHTpaTe) MOMeWaT B KOHUYECKY Konby
BMecTUMOCTb0 100 wmnm 250 cm3, cMaumMBaldT AUCTUNINPOBAHHON BOAOMN,
npuéasnaot 0,5-1,0 r QTOPUCTOrO amMMOHWSA, MepeMeLlVBaloT, MPUIMBAIOT
10-20 cM' CONAHOW KMCNOTbI U HarpesatoT B TeveHne 8-10 MuH, npuaneaioT 5-8 cm3

a30THON KMCNoTbl M 1-2 cmM36pomMa, HaKpbIBAOT YacOBbIM CTEK/IOM W BblAEPXNBAOT
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6e3 HarpeBaHusa B TeyeHue 2 4. CHUMAIOT YaCcOBOEe CTEK/IO M HarpesaloT A0 YAa/leHNs
n36bITKa 6poMa, nocne yvero o6asnsatoT 10-20 cM3CONAHON KUCNOTbI U BbINapuBakoT
[0 BNaXHbIX coneid, npunmeatoT 10 cmM3 CONAHOM KUCNOTbl U CHOBA BbIMapMBalOT A0
BNaXHbIX coneid. MpunmeatoT 10 cm3 CONAHONM KUCNOTbI U BbiNapuBaoT A0 06bema
3-5 cm3 npunmeatoT 80-100 cm3 AUCTUNNMPOBAHHOW BOfbl, PAaCTBOP HarpeBaroT U
KMNATaT B TedeHue 3-5 MuH. Ocaflok OT(MNbLTPOBLIBAOT. ECM HepacTBOPUMBIN
0Caf0K HeOONbLLOW, TO ero MOXHO He OT(OMILTPOBbLIBATL. B CONAHOKMC/LINA pacTBOp
npubaBnalT OKoMo 1 r xjopuga amMMOHUs, 3aTeM aMMuak [0  BbINageHus
rmgpokenaos (pacteop >kenesa (111) He BBOAAT, MOCKO/bKY LUHKOBBIA KOHLEHTpAT
COAEPXUT A0CTaTOYHOe KO/MMYecTBO co6CTBeHHOro >xenesa (1)) n ewe wn36bITOK
aMmMmumaka (10 cm3). PacTBop € 0CaflkOM MepemMeLnBalOT M OCTABASAOT B TEN/I0M
mMecTe Ha 5“ K) MMH Ana Koarynsuuu ocafika rmapokcuios. Pactsop uibTpytoT
yepe3 HEMOTHbIA (PUALTP U NPOMbIBAKOT [ABa pas3a rops4yMm pacTBOPOM X/opuia
aMMOHMS MacCOBOW KOHLeHTpauueid 2%. Pa3BopauMBalOT Ha BOPOHKE (UNbLTP W
CMbIBalOT ocagok 10-12 cm3ropsyero pacTBopa COMsSHOM KMCNoTbl (1:1) B MEpPHYHO
KONy BMeCTUMOCTbIO 25 cM3 PuAbTP NPOMbIBAKOT FOPSAYE ANCTUANNPOBAHHOM
BOAON, cobumpas pacTBOp B Ty e MepHY K06y BMeCTMMOCTbO 25 cm3 PacTeop
OXNTXJAl0T, [LOBOAAT A0 METKM AUCTUNIMPOBAHHOW BOAOA W NepeMeLuvBatoT.
AHaNIOMMYHO NPOBOAAT KOHTPO/IbHbIA OMbIT.

PacTBopbl Npo6bl, pacTBOPbI 419 MOCTPOEHUA TPagyVMpPOBOYHOIO rpagmka un
pacTBOp KOHTPOJ/IbHOrO OMbITa PAachbiIAT B MaasMy U U3MEPSOT WHTEHCUBHOCTb
aHa/IMTUYECKON CNeKTPaNlbHOW NIMHUM  MHAWA NpU  AnvHe BOMHblI 230,606 HM.
MaccoByt0 KOHLEHTpPauuio UHAUA B aHAIM3MPYEMOM pacTBOpe Mpobbl HAXOAAT Mo
rpagyvpoBOYHOMY rpatinky.

7.1.2 ObpaboTKa pe3y/bTaToB aHam3a

MaccoByto [0/MH0 3/1eMEHTOB X B LUMHKOBOM KOHLeHTparte, %, BbIYMCNAKOT MO

(hopmyre:

18



X=--2--"K0

(c-c e
S .

rge C - maccoBas KOHLEHTpaLWs onpeaensieMoro afieMeHTa B aHanM3mpyemMom
pacTBope, MKr/cm

Cloo. " MaccoBas KOHLEHTpauus orpefensieMoro 3jemMeHTa B pacTBOpe
KOHTPOJIbHOTO ONbITa, MKr/cM3;

V -06bem aHanM3npyemoro pactsopa, CM3;

T - Macca HaBecKu npooebl, T.

MpuemnemocTb MOMYYEHHbIX Pe3y/ibTaToB OMpejesieHnss MacCOBOW [0
anemeHToB oueHmeatoT no NOCT P 53198 pasgen 13.

MeTponiorMyeckne xapakTepucTUKW pe3ynbTaTtoB ONpefesieHns MaccoBOM
[0/ 3/1eEMEHTOB He [O/DKHbI MPEBLILATL BE/IMYMH, YKa3aHHbIX B Tabnuue 3.

KoHTponb  cTabuibHOCTU  pPe3ynbTaToB, BK/IOYad WX  MPaBUIbHOCTD,
oueHmsaroT no NOCT P 53198 pasgen 13.

BO3MOXHO nNpuUMeHeHWe Apyrux METOAMK TMPOBELEeHUs aHanus3a mnpu
YCNIOBUWM  MOSIYyYEHUSs  METPONOTMYECKMUX  XapaKTEPUCTUK, He YCTynawuwunx
yKa3aHHbIM B Tabnuue 3.

Tabnuua 3 - MeTponoruyeckne xapakTepuCTUKWM Pe3yNbTaToB ornpeaeneHuns
3MIEMEHTOB METOJOM aTOMHO-3MUCCUOHHOW CMEKTPOCKOMWM C  WHAYKTUBHO
CBSI3aHHOW MNa3Moi Npu AoBepUTENbHOI BeposiTHOCTU P=0,95

B npoueHTax
@ a .
H
a r 2 0 5
MaccoHam gonst e T P
arnemMeHTa. R 1 1 2 o =
% =2 | g
°5p ITBH 6 & B g 2- .
2 * y I n S V g I
c & § = 8 fri A 11 £ = < § I t

0l 0.11)A00J0 tu rn o.oi 0.0 0.01 0.05 0.02 0.02
M.0.50* 0AO» 0.01 0.05 0.02 0,06 0.04 0.05
a 0.60% 1.20» 0.02 0,06 0.05 0.08 0.06 0.04

120 * 2A0 * 0.04 0.10 0.0T 0.20 0.14 0.12

« 2.50 a 5,00 » 0.0T 0.20 0.11 0.50 0.22 0.18
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