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Hactoawwmin  cTtaHgapT yCTaHaB/IMBaeT CMEKTPOMETPUYECKMIA U clekTporpadouyeckuini - Metogbl  ornpe-
OeneHVs  cofepXaHus MAaTuHbl,  poavsl, PyTeHus, uvpuaus, CBWHUA, 30/10Ta, Ccepebpa, Hukens, Meaw,
Xenesa, allOMWHUSA, KPEMHWUS, Of10Ba, MarHus, LUWHKa, CypbMbl W paBUMETPUYECKU MeTof, onpenesieHns
NieTyunx NpUMeCe, a Takke PEHTIEHO-CMNEKTPasIbHbIV GTyOPECLIEHTHBI MeTOA, OonpeaeneHns UMHKA.

CrekTpoMeTpuYECKUA METOL, OCHOBaH Ha WCKPOBOM BO30OYXAEHUW U3MyYeHUS Mexay npobon nas-
nagusa U KOHTP3/IEKTPOAOM WM Ha nepeBofe npobbl Nasiiagus B [7100y/ly, WCMapeHny 3SM1EMEHTOB MpuMeceil
B Ayre TrOCTOSHHOrO TOKa C MOcCneaylowmM  (POTOIMEKTPUYECKUM  U3MEPEHVEM  MHTEHCUBHOCTW  aHa/UTU-
YECKUX JIHWY MPUMECENA.

OnpegenstoT NpUMecn: MIaTtuHy, WPUOWA, PYTEHWH, CypbMy, UMHK M CBuMHey — oT 0,003 go 0,1%
KaKOoro; poawii, 30710TO, Xene3o U Hukeslb — oT 0,001 go 0,1% kaxgoro; cepebpo, KpeMHWUIA, astoMUHWIA,
Mefb, MarHmnin — ot 0,001 ao 0,02% kaxxaoro; o/1080 ot 0,0005 oo 0,02%.

CriekTporpadouyeckminin - MeTof, OCHOBaH Ha MepeBofde npobbl naiagus B 100yny, wvcnapeHun are-
MEHTOB MpYIMeceii B iyre MOCTOSIHHOMO TOKa 1 hoTorpacpmyecKor perncTpauym nx CrekTpos.

OnpegenstoT MpPUMECU: MNNaTVHY, POAWA, VpUawi, pyteHnii — ot 0,002 go 0,1% Kak[oro; HUKesb,
Medb, cepebpo, MarHuii — oT 0,001 go 0,01% Kaxaoro; a/ltOMUHWIA, KPeMHWIA, cBuHel, —oT 0,001 go 0,02%
Kaxkaoro; xeneso ot 0,002 go 0,05%; 30n01o — ot 0,001 o 0,05%; onoBo, uHK — oT 0,0005 ao 0,02%.

paBUMETPUYECKWIA METOA, OCHOBaH Ha OnpedeneHvM MaccoBOV [01M NOTepb Npy  MpoKanMBaHUW Mo
pasHOCTV MaccCbl aHaNM3npyemMoro obpasLia Ao 1 Noc/ie NPoKasIMBaHUS.

PeHTreHO-CrekTpasibHbI  ONlyOpecUeHTHbI  MeTof, OCHOBaH Ha  BO3OY)XOEHWN BTOPUYHOIO  U3My4e-
HAS OT nannagust  MoMXpPOMAaTUHECKUM  W3/TyYEeHVEM PEHTTEHOBCKOW TPYyOKM C MNOC/edytowmyM  UoHM3aum-
OHHbIM  M3MEPEHVMEM  MWHTEHCMBHOCTM  aHa/IMTMYECKOM JIMHUKM  UuHKa. OnpepensatoT  UuHK —  oT 0,001
00 0,02%.

(M3meHeHHas pepakuus, N3m. Ms 1, 2,4, 5, 7).

1. OBLWWME TPEBEOBAHA

1.1. O6wpe TpeboBaHMs K MeToAy aHam3a— no FOCT 22864.
(UameHeHHasn pegakums, Viam. Ms 5).
1.2. (WcknoueH, N3m. Ms 5).

1.3. MaccoBylo O0/10 MNPUMECEN CreKTporpachnueckuMm W rpaBUMETPUYECKMM  METOodamMKn  onpeaensitor
He MeHee, 4YeM B UYeTblpex napasi/efibHbIX HaBecKaX, CMNEeKTPOMETPUYECKMM — He MeHee 4eM U3 4eTblpex
MECT.O4HOIN TabMETKN.

1.4. 1.5. (icknkoyeHbl, N3m. Ms 5).

M3paHvie ochrupianibHoe NepeneyaTKka BocnpelleHa

© VI3patenbCcTBO cTaHadapTos, 1980
© UMK N3patenscTBo cTaHAapToB, 1999
MNepensgaHne ¢ sMeHeHVAMIN
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2. CMEKTPOMETPUYECKUIA METO/,

21, AnnapaTtypa, peakTuBbl U pacTBOpbl

KBaHTOMETP aMUCCUOHHBIV APJT 31000 nim gpyroi, He yCTynaroLpmii No TOYHOCTY NprGop.

eHepaTop YHUMOSAPHLIA HA3KOBO/I5THO UCKPbI.

Mpecc HTP-60.

CrasibHas npecc-thopMa ¢ MaTpuyLeli BHYTPEHHUM AgrameTpoM 40 M.

CTaHOK /19 3aTOHKN MET/I/INYECKUX CTEPXKHEIN.

Becbl aHanutuyeckue.

MannagueBble CTEPXHM AvameTpoM 6 MM, gsvHoi 150 MM (MaccoBas O0Ms1 Maiagust He MeHee
99,98%), 3aTOUEHHbIE Ha KOHYC nog, yriom 90°.

IMpaayvpoBOYHbIE OOpasubI.

CnmpT 3TMNoBbIN pekTnthrkoBaHHbI Mo FOCT 5962.

Kncnota consiHas oco6oii umctoTbl no FOCT 14261, pa3baBneHHas 1 : 1 .

Boga auctmnnmpoBaHHas.

CraHaapTHbI 06pasel, cocTaBa Nasuiaans 4/1s NPOBEPKM NPaBUIbHOCTY Pe3y/ibTaToB aHa/n3a.

DnekTpoabl rpadoUTOBbLIE CMEKTPaSIbHO-YACTBIE.

(U3meHeHHan pepgakums, M13m. Ne 5, 7).

22. MoagrotToBKa K aHanunsy

Ons  yoaneHnsi NOBEPXHOCTHbIX 3arpssHeHWi A Nannaguii KUMATAT B pacTBOpPE  COJMIAHOM  KUCIOTbl B
TeYeHVe 2 MVH, NPOMbIBalOT BOAO 1 CyLar.

HaBecky maccoii 20 r noMeLLaroT B Npecc-popmy 1 MpeccytoT yeunvem 490000 H.

TabneTky Npobbl MOMELLIAOT Ha BOAOOX/1aXAaeMyH0 MOACTaBKY BO3AYLLUHOMO LWTaTUBa CMEKTPOMETPA.

KOHTP3r1ekTpoaomM CAyXuT NasiyiaaueBblii CTEPXKEHD.

AHanmTnyecknii npomexyTok 3+0,02 MM yCTaHaB/IMBaEeTCA MO LLIAG/IOHY.

TabneTka v NasiiagueBblii CTEpXXEHb SB/SKOTCA 3/1EKTPOAAMY HU3KOBOSTbTHOM YHUMOJIAPHOM UCKPbI.

Ecnv Ha aHanm3 nocTynaroT nMpobbl B BUAE NUTbIX CTEPXHEN AvamMeTpoM 6—8 MM, O4/IMHOW 20—25 MM,
TOpuUbl CTEePKHE OOpabaTblBatOT Ha CTaHKe Ha M/IOCKYH 13Kyt MOBEPXHOCTb, MOC/e 4Yero MoBepXHOCTb
nainagns OUMLLAKOT, KaK yKa3aHo BbiLLe.

Mpn aHaM3e B JAyre MOCTOSIHHOIO TOKa HaBecKy Naslagus Maccoi 100 Mr nomelaroT B Kpartep
rpadMToBOrO  afniekTpoga Aguametpom 6 MM (ybuHa kpatepa 1,520 wmm, guaverp 3540 wmMwm).

KoHTpanekTpogom cnyxar rpautoBble CcTepkHu ivHOW 30—50 MM, 3aToveHHble Ha YCeYeHHbI KOHYC
1 M/10LWaAKOM AviamMeTpoMm 2,5 MM.

23. MpoBepeHMe aHaNnunsa

Mpoba nannagna CRyxXuT aHogoM (+), 8 KOHTP3/IEKTPO4, — KaToA0M (—).

MogrotoBka npubopoB K paboTe MPOBOAUTCA  COM1ACHO  MHCTPYKUMSAM MO 3KCrlyaraumm — Ha
nprnéopbI.

O6pazey, O0ObICKPMBAIOT He MeHee u4eTblpex pa3. [locre kaxgoro o6bICKpMBaHMA MO 3afaH-
HOA  aHa/MTUYECKOA  MporpaMme  aBTOMATU4YECKM — MedvataeTcs  pesy/ibTal  U3MEpeHWss [Aa  Kakgoro
anemMeHTa.

KOHTpanekTpo, 3aMeHSIOT HOBbIM Nepes, OkuraHMeM HOBOW NPoob.

22, 2.3.('3meHeHHasn pegakuus, V13m. Ne 7).

24 O6paboTkKa pe3ynbTaToB

Mo pesynbTataMm W3MEPEHU C MOMOLLBIO MOCTOAHHOrO rpadhvka, MOCTPOEHHOrOo MO  FPaAyVPOBOYHBLIM
0o6pasuam, onpeaesiskoT MacCoBYHO AOJTHO MPUMECEIA.

Mpy oOcHaweHMn KBaHTOMETpa KomnbloTepoM (OBM) Mo  3agaHHO  aHa/IMTUYECKOW  nporpaMme
aBTOMAaTNYECKM MPOBOAAT pacyeT MacCOBbIX 0V U UX nevaTaHue.

3a OKOHYaTefibHbIA pe3ynbTal aHa/m3a MNPYHUMAIOT cpefHee  apuddMeTMYECKOe YeTbIpeX W3MepeHui
(OBbICKPVBaHWI), MakKCUMasIbHOE pacxXOoXAeHVe MeXay KOTOPbIMW He MpPeBbIWAaeT  AOMyCKaeMbIX —PacXox-
[eHVIA Npy AoBepuTeSibHOM BeposiTHoCT P = 0,95.

Ecnv npoBefeHa Ka/iMOpOBKA UM3MEpPUTENIbHBLIX KaHaoB  CMEKTPOMEeTpa Mo rpagyvpoBOYHbIM - 0bpas-
LUaMm, MacCOBYHO [O/I0 3/IEMEHTOB MPUMECEN MOyYaloT YMHOXEHMEM  3apervcTpyMpoOBaHHOrO  3HaueHus
nokasaHnii UMPOBOTO BOMIBTMETPA Ha LEHY [efleHWs, KOTopasi L1 KaKOOro 3/IeMeHTa  onpefensieTca npu
Ka/IMGpPOBKe.

AHa/IMTNYECKME NIMHUN [/18 BbINO/THEHNA aHaIM3a NpeacTaB/ieHbl B Tabn. 1.
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1Ta0nNMUal

OnpeaensemMblii anemMeHT [AbsAHa HoMb!™!, HM
MnatnHa 283,03; 265,94
Pogui 365,79; 343,48
Vipnawia 322,07; 224,26
PyTeHwnin 349,39; 240,22
3050710 267,59
CBuHey, 405,78
XXeneso 296,68; 259,94
KpemHwia 288,15
Onoso 286,33; 189,9; 317,50
ANOMUHWIA 308,21; 396,15
Cepebpo 338,28
Menb 324,75; 327,39
Hwvkenb 227,02; 221,61
Marnuin 279,55; 285,21
Cypbma 206,83
LinHK 334,50; 213,85
Mannaguin 332,09; 408,73 BHYTpeHHWUIA cTaTaap

(M3meHeHHas pefakuus, 3m. Ne 6).
24.1. TpuroTtoB/eHne rpaaynpoBOYHbIX 06pasLoB (cMm. N. 3.4.3).

24.2. AGCOMIOTHbIE AOMYCKAaEMbIE PaCXOXAEHUS Pe3y/ibTatoB Mapas/iefibHbIX OMNPeaesieHnuin He  [osmK-
Hbl MPEBbILLATL 3HAYEHWI, YKa3aHHbIX B Tabn. 3.

3. CIMEKTPOrPA®UYECKW METO/,

31. AnnapaTtypa, peakKTmBbl N pacTBOPpbI

Cnektporpadd AMdpakUMOHHbIM C  peweTkoid 600 wWTp/MM  wam  cnekTporpad KeapueBblid  cpegHeit
ancnepcun. TpexcTyneH4vaTbiii ocriabuTesib ¢ NponyckaeMocTbo cteneHel 100,40 v 10%.

"eHepaTop Ayrv MOCTOSIHHOTO WU/ NEPEMEHHOIO TOKa cusoi o 15 A.

Hepervctprpytowmii MMKpOGhOTOMETP.

CranbHas npecc-chopma ¢ MaTpuyLein BHYTREHHUM AMaMETPOM 4 MM.

CTaHOK /151 3aTOYKM rpathUTOBbIX 3M1EKTPOAOB.

dnekTpoab! rpaddUToOBbIE CrEKTPaSIbHO-UUCTbIE Mapok OCY 7—3, OCY 7—4, B-3, anameTpom 6 Mm.

IMpagyvnpoBOYHbIE O6pasLbl.

dOoTONMACTUHKMA  CnekTpasibHble Tuna 3C  4yBCTBUTENbHOCTHIO 5—10 en. vnm Tmna 2  4YyBCTBUTESIb-
HOCTbLHO 16 ef,

CnnpT aTUI0BbIV PeKTUGOMKOBaHHbIM No FTOCT 5962.

Kucnota consiHas oco6oin umctoTbl no FOCT 14261, pasbasieHHas 1 : 1.

MposiButenib U dwmkcak no TOCT 10691.0, FOCT 10691.1. [donyckaeTcd MpUMEHEHME ApYroro
KOHTPacTHO paboTaroLLIEro NPosSIBUTESSA.

CraHOapTHbIM 06pasel, cocTaBa Nasiagus 415 NPoOBePKM NPaBUIbHOCTU pe3y/1bTaToB aHaIn3a.

(U3meHeHHasn pegakums, V13m. Ne 5).

32. MoarotToBKa K aHanusy

[Ons  ypaneHsi NOBEPXHOCTHbIX 3arpAsHeHWiA Ma/viaguii  KAMATAT B pacTBOPe  COMISIHOW  KUC/OThbl B
TeyeHve 2 MVH, NPOMbIBatOT BOAOW 1 CyLuar.

HaBecky maccoii 100 Mr nomewaloT B KpaTep rpamToBbIX 3MEKTPoAoB (MlyOMHa Kpatepa —
15—2 w™Mwm, guavetrp 4 wMM). B cnydae aHanmMza  ry6uatoro nasiaguisi HaBeCcku MeTasiia  MpeccytoT
ycunvem 500—10000 H. KoHTpanektpogoM cnyxar lpadmTtoBble cTepkHU g/iMHOA 30—50 MM, 3aToueH-
Hbl€ Ha YCEYEHHbI KOHYC C MJIOLLaAKOoM AMamMeTpoM 2,5 MM.

33. MpoBepgeHMe aHanunsa

CnekTpbl rpafyvpoOBOYHbIX U aHann3vpyembix 06pasuoB doTorpaumpytoT Ha cnekTporpadpe: LuvpuHa

wemm 0,015 MM, oOcBelleHVe LWenn TPexX/IMH3OBbIM  KOHAEHCOPOM, cunia Toka—10—12 A, 3Kcnosvums
60 c. AH/IM3MpYeMbI 06pasel, ABNSETCS aHOAOM.
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AHa/IMTUYECKWIA  MPOMEXYTOK 25 MM  pery/impytoT B MNPOLECCe  3KCMOHMPOBaHUSA  CMEKTPOB MO
N300paKEHVNIO HAa MNPOMEXYTOUHOM Avadparme. DOTOMMIACTUHKA  MNPOSBAAIOT B TedyeHne 5 MUH  Mpu
Temneparype nposisutens 20 °C.

MposiBfieHHble  POTOMJIACTUHKMA  OMOSIaCKMBalOT B BOAE,  (OMKCUMPYIOT,  MpOMbIBalOT B NpO-
TOYHOW BOJlE, BbICYLUMBAIOT U DOTOMETPUPYHOT.

34 O6paboTkKa pe3synbTaToB

34.1. [na Bcex afieMeHToB BHYTPEHHVIM CTaHAaPTOM CAyXar NnHUK nannagus. OnpepeneHve
MaCCOBbIX 40/1el NpUMecell MPOBOAAT MO METOAY «TPEX 3Ta/IOHOB». 38 OKOHYATe/IbHbIV pe3y/ibTar
aHa/IM3a NPYHUMAOT cpefHee apuMeTUHECKOE YeTbIpex NapasiiefibHbIX OnpeaesieHnin, MakCUMasibHOe
pacxoxaeHvie Mexay KOTOPbIMW He NPEBbILIAET A0MyCKaeMbIX PACXOXAEHW Npy JOBEPUTENTbHON
BepoATHOCTM P = 0,95. AHanIMTUYeckue NMHUU AN NPoBEAEHVA aHam3a NpeacTaBlieHbl B Tabn. 2.

Ta6nuuya 2

[Ha BO/HbI, HM
OnpeaensiemMblii aneMeHT
aHaTUTUYECKOM JIMHUN BHYTpPEHHEro ctaHgapTa
MnatuHa 270,58 268,62
Poawii 332,30 332,09
PyTeHwuiA 366,13 356,66
Vipnawia 266,47 268,62
300710 267,59 268,62
Xeneso 302,06 302,17
Menb 324,75 321,89
Hvikenb 341,47 332,09
Cepebpo 328,06 328,72
ANMOMUHWA 309,27 306,61
KpemHuin 288,15 302,17
OnoBo 286,33 302,17
CBuHey, 283,30 302,17
Marnuia 285,21 302,17
LinHk 3345 332,09

(U3meHeHHasn pepakums, M3m. Ne 1, 5).
34.2 C nomowpbio MUKPOOTOMETPA U3MEPSIOT  BENNUMHY MOYEPHEHUS aHa/IUTUHECKUX JIMHWA U
JIHWIA BHYTPEHHETO CTaHaapTa.

C MOMOLBIO  XapaKTeEPUCTUYECKO KPMBOWM, KOTOpas CTPOUTCA [LJ/19 KaKOOW  ChekTporpamMMmbl,  Orpe-

[ensitoT  fIorapuMbl  OTHOLLEHWSI  MHTEHCMBHOCTM  aHa/TUTUYECKOW /IMHUM MPUMECU U BHYTPEHHEro CTaH-
AapTa.

I"paaynpoBOUHbIe rpadirkn CTPOST B KoopamHatax Ig C - Ig no ocu abeumec — IgC (norapudpm

*B.C

o S
MaCcCOBOW 40N IPaAypPOBOYHbLIX 06pa3uoB); Mo ocy opayHat — Ig (norapmq)yl OTHOLLEHNS NHTEH-
B.C

CUBHOCTW JIMHUW NMPUMECH K JIMHUW BHYTPEHHEro CTaHaapTa).

B o06nactm 60/blUMX MaccoBbIX [0feli  OOMyckaeTca MOCTPOEHME [PadyVpOBOYHbIX rpadukoB B
kKoopgyHatax A S—Ig C, rae A 5 — pa3HOCTb MNOYEPHEHW aHa/IMTUYECKON JIMHUA WU JIMHAW BHYTPEHHErO
CcTaHgapTa.

Mo rpagyMpOBOYHbIM TPadiMKaM HaxXOAAT MacCoBbIe A0/ MPUMECEN B aHa/TM3VPYEMbIX Mpobax.

3a OKOHYaTefibHbIV pe3y/bTal aHanmsa MPUHMMAKOT cpegHee  apuOMETUYECKOE 4YeTbIpex napasiienb-
HbIX OMpeaesieHUR, MakCUMa/IbHOE PacXOXAEeHVEe MexXay KOTOPbIMW He MPeBbIaeT A0MNyCKaeMbIX PacXoXx-
OEeHWIA Npy foBepuUTeNbHOM BeposiTHocTu P = 0,95.

3.4.3. lpuroToBrieHne rpagynpoBOYHbIX 06pa3LoB

MpagyvpoBoYHble 06pasubl A/ CNeKTpaylbHOTO aHanmsa roTOBAT MyTeM  HernoCcpeaCTBEHHOro BBeae-
HUS1 pacYEeTHOro KOMMYECTBa MOPOLLIKOB npumeceii (MapkM X. 4.) B CNEeKTpaslbHO UYUCTbIA  Nasiiagui
(MaccoBas gons nannagusa He MeHee 99,98%).

HaBeckn npumeceidi Cc Heb6O/bWMM KO/IMYECTBOM Na/iiaguis MNpeccyloT B Tabnetky (BO u3bexaHue
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notepb MpUMecen), 3atemM TabneTKky WM OCTatoK Na/uiagus MnoMewaoT B rpadutoBbii TUreNb M MaBAT B
HarpeBaTenibHOo Neun Tnna NCT-016 npu 1700°C B TeueHne 20 MUH.

Mocne NNaBKM CAUTKUA OYUMLLIAKOT OT BHELWIHMX MeXaHWYEeCKUX BKparsieHWiA, NpOMbIBalOT B  COJMISIHOMN
KUC/IOTE W paccTparvBaloT B CTPYXKY KpynHOCTbO 1 mm. CTpyxKy npoBapvBalOT B COJSIAHOM  KUC/IOTe,
MPOMbIBAOT AUCTWIIMPOBaHHOW BOAON 1 CyLUaT.

Unctoty nasinagns OO M1aBKM  ONpefensitoT cneTporpadouueckMMm MeTogoM B TeX >Ke YC/I0BUsX, MNpu
KOTOpPbIX NPOBOAAT aHa/m3. [lpumecH, KOTopble OOHapyXMBaloT B Na/laguv, OnpeaensioT  MeToaoM
[,06aBOK, a HAMAEHHbIE MacCOBbIE A0/ YUMTBLIBAKOT NPU N3rOTOB/IEHM FPaayVPOBOYHBLIX 00pa3LoB.

FOTOBAT Ccepuio K3 LWECTU [PagynpoBOYHbIX 00pa3uoB B Avana3oHe MaccoBbIX gosieih oT  0,0005
00 0,1%.

JonyckaeTcsi  MpuUroToBfieHVME  PagyvpoBOYHBLIX — 00pa3uoB  ApyrMM  COCOOOM,  06GecneynBaroLLIM
YKa3aHHYH TOYHOCTb aHa/m3a.

344, Pa3HOCTb pe3y/bTaToB Mapasi/iefibHbIX ONPeaesieHnini 1 pesysbTaToB aHasmM3a He  [JoshKHa
MPEeBbILLATb 3HAYEHWNIA A0MYCKAaEMbIX PACXOXAEHW, NpUBEAEHHbIX B Tabn. 3.

Ta6bnunuya 3

Jonyckaemoe pacxoxaeHue, %
Maccosas fons npumeceli, %o
napannenbHbIX onpeaeneHnia pesy/bTaToB aHasm3a

Ot 0,0005 a0 0,0010 BK/IHOM. 0,0010 0,0010
Cs. 0,001 *0,003 0,004 0,005

*(0,003 » 0,010 0,006 0,008

*0,01*0,03 » 0,01 0,02

*0,03» 0,10 0,02 0,03

3.4.2—3.4.4. (lameHeHHas1 pegakumsi, 3m. Ne 5).

4. TPABUMETPUYECKMIA METOZ, ONPEAENEHA MACCOBOW A0/
MOTEPL MNPV NPOKAJTMBAHNIA

41. AnnapaTtypa

AnekTporeys 414 npokasmsaHus npu 900—NCKYC.

Turnn nnatnHoBble Ne 100—4 no NOCT 6563.

Annapat Knnna gns nonyyeHnsi Bogopoaa.

Turnn dpapdooposble N° 3 no FOCT 9147.

Becbl aHanMTn4yeckme.

Okcurkarop no NOCT 25336.

(U3meHeHHan pepakums, M13m. Ne 4, 6).

42. NMpoBepeHne aHanNnMmsa

UnCTbIi  NNaTVHOBbLIM  TUreNlb  C  MOCTOSIHHOM — ONPefesieHHOM Maccoi nomewaloT B doappopoBblii
TMrelb U NpoKasmMBaldT B neus B TedeHne 10—15 muH npu  Temneparype 800—1000*C. Mo OKOH4YaHuu
npokasimBaHus oapchopoBbIi  TUreslb € M/1IATUHOBBLIM - U3B/IEKAIOT M3  MeYX, BOCCTaHaBAMBAKOT M1aTMHOBbLIN
TUreNlb MiaMeHeM BOAOPOAA [0 TMOMyYeHUs] Cepoli  MOBEPXHOCTU TUM/IS, OXI&KOAAIOT B 3KCUKatope Ao
Temnepatypbl (20£5)°C v onpegenstoT Maccy M1atmHoBOro Turnd. [locne 3Toro B HEM ke  B3BelUVBaroT
5,0 r aHanM3mpyemoro Metasia.

Turenb ¢ MeTa/I/IOM MOMeLLaloT B (papdiopoBbii TUreflb U NPOKa/IMBaOT B rneun B TedeHne 40—45 MuH
npu Temnepatype 900—1000°C, wu3BnekaloT U3 neun papdiopoBbIA  TUrelb € NAATUHOBBLIM  TUITIEM,
BOCCTaHaB/MMBAIOT aHa/M3VpyeMblii  MeTasl/l  M/laMeHemM BOAOPOA4A B  TeyeHMe 2—3 MUH, OXI&KOaloT B
3KcKrKaTope Ao Temneparypbl (20+5) °C.

MnatmHOBLIA TUreslb  B3BELWMBAKOT, MoMewaT B ¢oapdiopoBbIA TUre/lb U NPOKa/IMBAOT MpU TeX Xe
ycnoBusix B TedeHne 10—15 MuH, 3aTteM TUIMN  U3B/IEKAKOT U3 Meyy, BOCCTaHaB/MBalOT aHa/IM3NPYyEMbIN
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MET/T B TUIMIE M/laMeHeM BOAOPOAAa B TeueHWe 2—3 MWH, OXIKOAKOT B 3KCUKATOpe [0 Temneparypbl
(2045) °C 1 BHOBb B3BELLVBAIOT.

3Ty onepaupo NOBTOPSAOT A0 NOJSTyYeHUs NMOCTOAHHOM MacChl NIAaTMHOBOTO TUMSIA C METAUT/TOM.

Pa3HOCTb MacChl TUIIA C MET/I/IOM [0 U MOC/1e NPOK/IMBaHWA U BOCCTAHOB/IEHVA OAeT
Maccy noTepb Npv NPoKa/IMBaHM1 B Npobe.

(M3meHeHHasn pepakuus, N3m. Ne 4, 6).

43. O6paboTKa pe3ynbTaToOB

MaccoByto [0 NOTePb NPY NPOoKavIMBaHWUK (X) B MPOLEHTaxX BbIYUCIAIOT Mo oopmyrie

I'IF:n’]\ « 100,

rae T, — PasHOCTb MaccChbl TUMSIA C META/I/TIOM [0 NPOKaUIMBAHWA 1 MOC/IE NPOKaUIMBAHUA N BOCCTAHOB-
JNieHvs, T;

T — Macca MeTauina, T.

3a pesynbrar aHamsa MpUHUMAKOT CcpedHee apuMeTMHeckoe 4eTbIpex napanie/ibHbIX OonpeaeneHnii,
MakKCUMa/IbHOE pPacxXoXAeHne Mexay KOTopbiMM He npeBbiwaeT 0,005% npu MaccoBOM Aose noTepb Npu
npokasmBaHun 0o 0,02% u 0,01% npu MaccoBOW Aone noTepb npy npokasBaHuM oT 0,02% po 0,05% npwu
[oBepuTeNbHON BeposiTHOCTM P = 0,95.

(MameHeHHas1 pegakuusi, 3m. Ne 6).

5. PEHTIEHO-CMNEKTPA/IbHbIA ®/TYOPECLIEHTHbLIA METO/,
OMPEAENEHNA LIMHKA

51. AnnapaTtypa, peakKTUuBbl U pacTBODbI

MonyaBTOMaTUYECKMIA PEHTTEHOBCKMIA (h/yopecLeHTHbIN criekTpomeTp PW—1220 «Philips».

HacTonbHbI KasibkyasTop nporpaMmmunpytoLmii 9100 A «Hewlett —Packard».

PeHTreHoBCKas Tpybka OEG—100 ¢ MaTeprasioM 3epkasia aHoAa U3 30/10Ta, MOLLHOCTLIO 2 KBT.

Mpecc rmppaBINYECKUIA.

CraHpapTHas CTaVibHas CreKTPOMETpUYecKas KHoBeTa C BHYTPEHHVM AMaMeTPoM 3,2 CM.

CravibHas npecc-thopma, COCTOALLAA U3 NOAJ/I0XKKU U LLTOKA C AvamMeTpoM 3,2 CM.

Becbl aHanuTnyeckue.

CnmpT 3TMNOoBBIN pekTnthmkoBaHHbIV Mo FTOCT 5962,

Kncnota consiHast oco6oii unctotel no FOCT 14261, pas6asneHHass 1: 1 .

Mannaguin NOPOLLIOK, CNEKTPasIbHOUNCTbIN (MaccoBas 401 Nasnaans He MmeHee 99,98%).

Bopa guctnnnuposaHHad rno NOCT 6709.

Cuto 0,074 MmMm.

LIMHK rpaHyiMpoBaHHbIA Mapku 4.4.a.

paaynpoBOYHbIe 0OpasLbl.

Cryrka aratoBasi C NeCTUKOM.

(U3meHeHHasn pegakuys, V3m. Ne 4, 6).

52. MoagroroBkKa K aHanusy

5.2.1. [puroToB/fieHME rPaayVNpPOBOYHbIX 0OPa3LOB.

pagyvpoBoUHble 06pasubl C 334a@HHOM MaccoBOW [0/1eil UMHKA TOTOBAT BbICKMBAHMEM COOTBETCT-
BylOWEro ob6bemMa CTaHZAPTHOIO LMHKOcOoAepxawero pactBopa Ha 20 T HaBeCcKy MOpOLLUKOO6pasHOoro
nasagns v NepeTpaHns cMecu 0 NOSTHOTO BbIChIXaHWSA B araToOBOW CTYTIKE.

[OTOBAT CTaHOAPTHBIE PACTBOPbI LIMHKA:

PactBop A c MaccoBoi pgonein uuHka 1 r/gms; 1 § MET&/UIMYECKOTO LMHKA MEepeBOAAT B CTeK/sHHbIN
CTakaH4uK, pgobasnsior 10 cm® pa3baBfiEHHOW CONMSHOW KUCoTbl (B cooTHoweHun 1 : 1). lNocne pacTtBo-
peEHVs UMHKa pacTBOp NepeBOAAT B MEPHYHO KO0y BMECTMMOCTbIO 1 AM3 M OOBOAAT A0 METKU AUCTWIIN-
|pOBaHHOI1 BOAOMA.

PactBop B ¢ maccoBoii goneii uyHka 0,1 r/ams; otémparot 10 cm3 pacTBopa A B MEPHYHO KO/GYy
BMeCTUMOCTLHO 100 cmB 1 AOBOAAT A0 METKM AUCTUIIMPOBAHHOW BOAON.

MopolUKoOOpa3HbI  Nasvlaguii  Nepef, MPUrOTOB/IEHVMEM  TPadyMpPOBOYHbLIX 00pasuoB  Ansd  yaasieHus
NMOBEPXHOCTHbLIX 3arpsA3HEHNA  KUMATAT B pPacTBOpPe COMSHOW  KWUCNOTbl B TeYeHWe 2 MUWH, MPOMbIBalOT
OVCTUWINPOBaHHOM BOAOW W cywar. 3aTeM MOpOLWOoK npocenmBatoT 4Yepe3 cuto 0,074 MM ana  oTganieHnst
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KpyrnHOM  dopakumn.  HaBeckM MNpOCEAHHOrO MOpolka na/viaaus  Maccoik no 20 r  UCMoMb3ywT  Afis
NPUrOTOB/IEHNS TPaayVPOBOYHBLIX 0OPa3LoB.

O6pasubl ¢ MaccoBoi poneii uuHka 0,005; 0,01 n 0,02% roToBAT BBEAEHMEM COOTBETCTBEHHO 1, 2 W
4 cwm3 craHgapTHOro pactBopa A B 20 r nopowka nantagus WM nepemMeluvBaHWA CMeceli [0  MNOJIHOro
BbICbIXaHWl.

O6pasubl ¢ MaccoBow gonein upHka 0,001 u 0,003% roToBAT BBEAEHMEM COOTBETCTBEHHO 1 M 6 cwms3
CTaHAapTHOro pactBopa B B 20 r HaBeckM naviagusa W Moc/efyrowmm  nepemMellmBaHvemM [0  MNOJSIHOro
BbICbIXaHus. [ns ©6onee paBHOMEPHOro pacnpefenieHMs UMHKa Mo BCeMy OObeMy HaBeckM HeobXxoauMo
MOBTOPHOE NepeTUPaHMe 06pasLoB CO CMVIPTOM.

(N3ameHeHHas1 pegakums, am. Ne 5).

5.2.2.  [ocTpoeHme rpagyypoBOYHOrO rpadovka.

5.2.21. HaBecky rpagyMpoBO4YHOTO o06pasua Maccori 20 T MOMeLlaloT B CMEKTPOMETPUYECKYHD  KHO-
BETY, YCTaHOBJ/IEHHYIO Ha MOAI0KKY npecc-opMbl U npeccytoT ycunmem 1,22 « 10° I'm (10 7). KioBeTbl
C 3anpeccoBaHHbIMW TPagyVPOBOYHBbIMM  OOpa3uaMM M YMCTbIM Ma/agMeM MOMELWAT B NPO60MNoaatoLLyO
KacceTy crnektpomeTpa. O6pasubl C MaccoBoi pgonein uyHka 0,01% v 4YuCTbIi Na/naamini UCTMOMb3YHTCA  Kak
«BHELHWIA CTaHO@pT» W «(QOHOBOM CTaHO@pT». Pexum paboTbl CreKTpoMeTpa XapakTepulyeTcs napameT-

pamu: HarpsbkeHWe Ha PeHTreHOBCKOW Tpyoke — 70 kB; Tok Tpybkm — 25 MA; [eTeKTop — COBMeCTHas
pabota NPONOPUMOHA/TBHOIO W CUUMHTUANAUMOHHOIO  CHETUMKOB. Konwmmatop — rpy6biii.  Kpuctann —
aHamzatop — LiIF (2000 B nepBoM MoOpsiAke OTpaXeHusl. Pernctpauysi WHTEHCMBHOCTEN  BbIMOJIHS-

erca npu BpaweHun obpasua B Bakyyme He Hwke 6 e 10! mm pT. CcT. CKOpPOCTb ra3oBOro MoTOKa CMecum
(90% aproHa 1 10% mMeTaHa) — 7 AM3/MUH, SKkcro3numa — 40 c.

5222. Pexvm paboTbl amMriMTygHOrO aHasm3atopa WMMy/bCoB —  andddepeHumasibHbI ¢ aBTOMa-
TUYECKMM BbIOGOPOM MO/I0XKEHNS OKHa (ext).

5223. MpagyvpoBoUHbIE 006pasubl 06/y4HaloT M3yYeHWEM PEHTITEHOBCKOW TpyOoKM W permcTpupyrot
WHTEHCUBHOCTb  (P/TYOPECLEHTHOro  u3nydeHnsa 7ZnKa,, , J/wmHuM (X = 0,1437 HM) B rMepBOM Mopsiake

OTpaXeHna He MeHee Tpex pa3. [locne Kakaoro W3MepeHWs pesy/ibTar aBTOMaTU4ecku neyarator. 3arem
OLEHMBaKITPa3opoc pe3y/bTatoB. EcCnm  pa3bpoc  pe3y/ibTaTtoB  MPEBbIWAET  CTATUCTUYECKYHD  MOMPeLLUHOCTb
3 yfN, rme N— cpegHee apddMETUYECKOE 3HAYEHME YMC/la HabVpaeMbiX WMMYNbCOB, TO CEPUIO W3MEPEHUIA
MoBTOPSAOT.  Yucio  HabupaembIX  VMMY/IbCOB  MPOMOPUMOH/TIBHO  MHTEHCUMBHOCTU  aHa/IMTUYECKOW  JIUHUN
LMHKa OT Npo6bI.

52.24. AHa/IOMMYHYIO  CEPUIO  U3MEPEHWIA  BbIMNOMHAKOT  MOC/IeA0oBaTe/lbHO O/19  KaXAoro ob6pasua,
npuyem [A/19 «BHELLIHEro craHgapTa» U «(OHOBOro CcraHZapTa» 3Ta Ccepus MOBTOPSETCA 4yepe3 ABa rpagyv-
POBOYHbIX 06pa3ua W pe3ynbTaTbl W3MEPEHUA KaXAOM cepun ycpeaHsitoT. [lpy NOCTPOeHUW rpagympoBOY-

HOrO  rpadvka NPOBOAAT HE  MeHee  Tpex  Ccepuit  m3mepeHuii.  OTHOCUTENIbHYID  MHTEHCMBHOCTb
aHa/TUTUYECKON JIMHMN LIMHKA BbIYMCAKOT MO hopMy/ie

iZn _2Zn~ ®

rae Nznv N% uN zn — CP€AHNnE 3Ha4eHUA Yncia NMnyJsibCcos., Ha6|/|paeMb|x 3a BpemM4 3KCnosnunn,

COOTBETCTBEHHO, OT [PafynpoOBOYHOIO 0Opasua, «(OHOBOrOo» W  «BHELUHEro
cTaHOapToB*.

Mo HalMgeHHbIM TakMm 006pa3oM OTHOCUTE/IbHBIM MHTEHCUMBHOCTAM OT  FPafyVpPOBOYHbIX 00pa3uoB U
MacCOBbIM [O/IIM UMHKA B HUX CTPOSAT IPagyvpoOBOYHbLIA rpadhvk, MO OCM OpauHAT KOTOPOro OTKIabIBaeTcs
MaccoBas [075 UMHKa, a Mo ocu abcumcc — OTHOCUTESIbHbIE WHTEHCUMBHOCTU. [Mpy Hannuun nporpaMmu-
PYHOLLIEr0 HACTO/IbHOIO Ka/TbKyNSITOpa rpaayypoBOYHbIN rpachvK anfpoKCUMUPYHOT JIMHENHOW chyHKUVEN

C*n =717 +B, @

rae C f'— geiicTBUTENIbHAS MaccoBasi 40N LMHKa B NPO6E;
[Zn— oTHOCUTE/IbHAsA MHTEHCUBHOCTL aHa/TUTUHECKO JIMHAM LIHKA.
T 1 B — perpeccroHHble KoadothrupeHTbI, onpeaesnisieMble SKCNepuMeHTasTbHO C UCTI0/Tb30BaHNEM
MeToAa HaMEHbLLUNX KBaZpaToB.
MonoxeHne rpagyvpoBOYHOrO rpacmka (MM BEMWMYUMHBbI  TPaAYWNPOBOYHLIX  KO3(IMLUMEHTOB)  KOH-
TPOMPYETCS Noc/e NPoBeAEHNSI PaboT MO PEMOHTY, HACTPOKE UM CMEHE CMEKTPOMETPA.
(MameHeHHast pegakuus, 3m. Ne 5).
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53. NMpoBepgeHMe aHanmsa

AHanumsvpyemble 00pasubl Na/viagus oNa yaasieHUs MOBEPXHOCTHbIX 3arps3HEHWi KUMATAT B pacTBope
COJIIHOM KUCNOTbl B Te4deHMe 2 MMUH, NMPOMbIBalOT BOAOW M cywar. HaBeckun npo6 Mmacco 20 r npeccytot
B CMNEKTPOMETpUYeCkMe KioBeTbl. B npobonogatollyto  KacceTy CrekTpoMmeTpa MOMELaloT  KIOBETbl  C
«BHELUHNM» W «(DOHOBbLIM CTaHZApTOM» W ABYyMSA npobamu. [poBOAAT Ceputo U3MEPEHWn WMHTEHCUBHOCTEN
Mo TPpW pasa OT «BHELLHETO» U «(DOHOBOI0 CTaHAAPTOB» U ABYX MPO6 Npu pexxunmax, npuBeAeHHbIX B M. 5.2.2.

Cepvi1 n3mepeHnii NIOBTOPSIKOT YeTbIpe pasa.

54. O6paboTKa pe3ynbTaToB

54.1. PesynbtaTtbl W3MEPEHWUA MO KaXKOOW CepuM YCPEAHSIOT N HaxOOAT OTHOCUTE/IbHbIE WHTEHCUB-
HocTn no chopmysne (1). Mo OTHOCUTENIbHbIM WHTEHCMBHOCTAM OMPEeaesisAioT MacCoBylO [OM0 UMHKa B Npobe
C NMOMOLLHO PaayVPOBOYHOIO rpadivika Win paccUmnTbIBatOT Mo hopmyrie (2).

54.2. Ecnu makcnmasibHOe pacyeTHOE pacxoxaeHne napasifiesibHbIX Pesy/ibTaToB N3MEPEHNIA
Op-C Nmax)-C (Min) He NpeBbILAET AOMYCKAaEMbIX PACXOXAEHWI [,, NPy A0BEpUTENIbHON BEPOST-
HocT P= 0,95, TO 3a OKOHYaTeslbHbIVi pe3y/bTal aHamM3a MNPUHUMAOT CcpefHee apudoMeTVyecKoe 3Hade-
H1e MaccoBo fom C N BCex Cepuii U3MEPEHWIA, paBHOE

ic?o0>
Znng s (3)

rae (/) — 3HauyeHvie MaccoBO 40/ LMHKa B Npobe, COOTBETCTBYHOLLEE i-Oli Cepumn N3MepeHWii;
N — KOJINYECTBO CEPUIA U3MEPEHIA.
3HaueHua [ ,, (cM. Tabn. 1) paccuMTaHbl C WCMOMb30BaHVEM BEIMUMH OLUMOKW 3KCrepumeHTa a, U
JosepuTesibHOro pakropa D no MupcoHy rno oopmyrie

Om=cTt.*D(P, nj). 4)

54.3. ABCOMIOTHbIE [OMYCKAEMbIE PACXOXKAEHUS PE3Y/IbTATOB MapasiiesibHbIX OnpeaeneHvii npu
[oBepyTenibHOM BeposTHOCTY P — 0,95 He A0/MKHbI MPEBbILLaTh 3HAYEHWIA, yKasaHHbIX B Tabsn. 4.

Ta6nuuya 4

ABCO/HOTHOE A0MycKaemoe

MaccoBas fona npumecu, %
pacxoxgaeHve, %

OT10,001 o 0,003 0,0004
CB. 0,003 » 0,01 0,0005
»0,01 » 0,02 0,0006

Ecnm pacxoxaeHve KpaliHMX pesy/nbTaToB aHasiv3a MNpeBbillaeT BeMuvHy [, ,, TO OUEHKY pesko
BbIAE/SIOLLMXCSI OTK/IOHEHWIA BbIMO/HAOT C UCMO/Ib30BaHVEM I-KpUTEPUS.
[lns1 3TOro paccunTbIBatOT 3KCMEPUMEHTa/TLHOE 3HaUEHME I Mo doopmyrie

M (PS5 ©
$Vaz

roe

\/211C?(0-c?42 (6)

S . — cpeAHeKBagpaTnyeckoe OTK/IOHEHVE eAVHNYHOIO pe3ysibTara U3MepeHWi.

ToT pesynbTar, 419 KOTOPOro HaliAeHHOE 3HaYeHVE I, MPEBOCXOANT MO abCOJIHOTHOMN BEMTNUMHE
3HaueHWe I, — pacnpeaeneHns 41 ypoBHsi 3HauMMocTy a = 0,05 ¢ YMcriom cTeneHel cBoboapl;

f=n—2 (cm. Tabn. 5), oT6packIBatOT Kak OLUIMOOUHbIIA.

3HayeHVss T — KpuUTepus /19 YPOBHA 3HauMmMocT a = 0,05 (OBYXCTOPOHHWIA KpUTEPUIA) MNPUBEOEHDI
B Ta6n. 5.
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Ta6nuya 5

Yncno cteneHel cBoboapl T(@=0,05;f)
1 1,409
2 1,645

Ecrm cpean Bcex pe3y/ibTaTtOB [Ba 3aBbllUEHHBbIA M 3aHWKEHHBIW, TO CHavasia MpoBEpsitoT OAVH U3
HUX, HafmpuMep, MakCUMa/lbHbIi. Ecnn  3TOT pe3ynbTaT OTOpacbiBatoT, TO nogcuutbiBator C u S, no

OCTaBLUMMCS pe3y/ibTaTam U BbINOSHSAHOT OLEHKY MMHMAa/IbHOTO 3HAUEHWS.
3a OKoHuaTeslbHbIM pe3ynbTaT aHaM3a MPUHUMAKOT cpefHee apuUgIMETUYECKOe TPeX WM [ABYX OCTaB-

LLMXCS Pe3y/IbTaTOoB.
MpumMep pacyeTa MacCcOBOM [0/ LIMHKA B NaNaAUN NPUBEAEH B MPUIOXEHUN.

5.4.1—5.4.3. ('l3meHeHHas pegakuus, N3m. Ne 5).

MPUNTOXXEHNE
PekomeHpgyemoe

MPVMEP PACYETA MACCOBOW 4O/ LIVIHKA B NAIIAONA

1. PesynbTtarbl USMepeHnst UHTEHCUBHOCTU aHaTUTUYECKON JTNMHUA LIHKa NnpuBeAeHbI B Tab6n. 1.

Ta6nuuya 1

CpeaHee apudameTrHeckoe 3HaueHVe Ymcia HabupaeMbIX MIMY/1LCOB
Homep cepumn n3vepeHwin
Azn() Azn()
1 104073 75839 83665
2 103406 75751 82596
3 103077 75199 81823
4 103762 75315 82920

2. PacyeT OTHOCUTENbHOM MHTEHCUBHOCTY aHa/TUTUYECKOW NINHUN LIMHKa NpnBeJeH B Tabn. 2

izn, B Afcn (1) - jvin (O

rze / — HoMep cepyn U3MEpEHNIA,
i=1,234

Ta6bnuuya 2

OTHOCUTE/IbHAs MIHTEHCUBHOCTL ZN K— nuHnmM anst /—u3vepeHus

Homep npobb!
1 2 3 4

0,2772 0,2475 0,2376 0,26733

3. PacueT MaccoBOIi 40/M LYHKa B Nas/iaav NpyBeaeH B Tabsn. 3.
C?0)= +B,
roe T =0,0101; B = 0,0004.
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Ta6bnunuya 3

MaccoBast 40N UMHKa, paccumTaHHas o1si /-n3mMepeHnst
Homep npo6bl

1 2 3 4

| 0,0032 0,0029 0,0028 0,0031

4. OueHKa pe3y/bTaToB U pacyeT CpefHEero 3HaqeHNA.

Tak KaK MaKCUMa/lbHOE PacXoXAeHWe napasfiefibHbIX pesy/nibtatoB paBHo | C X1 (wax) - C x' (min) | =
= (00032 - 00028 = 00004 < A, 3a OKOHYaTesbHbI/ pe3ynbTaT aHa/M3a MPUHUMAIOT cpeaHee apudMeTMHecKoe BCeX
V3MEPEHUIA.

0,0032 + 0,0029 + 0,0028 + 0,0031
4

cp!? =0,003 %.

(V3veHeHHas pepakums, M3m. Ne 1, 5).





