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Methods of analysis

OKCTY 1709

Hatalautai 61.07.81

HacToAwwnii cTaH4apT ycTaHaB/MBaeT CMEKTPOMETPUYECKUI 1 CNeKTPorpatmyecknini MeToabl onpe-
[eneHuns cofepXkaHus nnaTWHbl, POAWSA, PYTEHMs, UPUAWS, CBUHLA, 30/10Ta, cepebpa, HWUKens, meaw,
Xenesa, aNlOMUHUSA, KPEMHWSA, 0/10Ba, MarHus, LMHKa, CypbMbl 1 TPaBUMETPUYECKUI MeTO/ ONpeaeneHns
NETYyuMX NPUMECEN, a TaKXKe PEHTIeHO-CNeKTPasbHbIA (TyOpECLEHTHbIA METOA ONpeaenieHns LMHKa.

CneKkTpoOMETpUYECKNIA METO/, OCHOBAaH Ha MCKPOBOM BO30YXKAEHUM M3Ny4YeHWs MeXay npo6oii nan-
Nagns v KOHTP3NEKTPOAOM UK Ma NepeBoje Npobbl Nannagms B rnobyny, MCnapeHnn 31eMeHTOB NpUMeceil
B Ayre MOCTOSIHHOIO TOKa C MOCNefyoLWUM DOTOINEKTPUYECKUM U3MEPEHNEM UHTEHCUBHOCTU aHaIUTK-
YECKMX NINHUIA NpUMECEiA.

OnpefensoT NpUMecH: NAaTUHY, WPUAWIA, PYTEHWIA, CypbMy, UMHK K cBuHel, —oT 0,003 go 0,1%
KaX[oro; poAuid, 3010T0, Xene3o 1 Hukenb —oT 0.001 go 0.1% kaxaoro; cepebpo, KpeMHWIA, ankoMUHWIA,
meab, Marumii — o1 0,001 go 0,02% kaxgoro; onoso ot 0,0005 go 0,02%.

CnekTporpaduyecknii MeTo4 OCHOBaH Ha mepeBofe NpPo6bl Naniagus B rnobyny, UcnapeHun ane-
MEHTOB MPUMECEN B fyre MOCTOSHHOIO ToKa 1 (hoTorpaMyeckoin perncTpauum ux cnekgos.

OnpegensoT NpUMecn: NA3TUHY, POAWIA, NpUAWiA, pyTeHnin —oT 0,002 fo 0,1% Kaxzoro; HUKenb,
mefb, cepebpo, marumin —oT 0,001 fo 0,01% Kaxaoro; antoMUHWIA, KpeMHUIA, cBUHel, —oT 0,001 go 0,02%
Kkaxgoro; »xeneso ot 0,002 go 0.05%; 301010 —oT 0,001 o 0,05%; onoso, yuHK=—oT 0,0005 go 0,02%.

paBMMeTpUYECKUIA METO/ OCHOBaH Ha OMnpefeNneHn MaccoBoi 4oNM NOTepb NPW NPOKanMBaHWM No
pasHOCTU Macchbl aHaM3npyemoro obpasua 40 M nocfe NpoKaanBaHus.

PeHTreHo-cnekTpanbHbI (hyopPeCLEeHTHbIA MeTOA OCHOBaH Ha BO30GY)XAEHWM BTOPMUYHOIO M3Myude-
HWA OT Naniagus NoMXpPOMaTUYECKUM U3NYyYEHMEM PEHTTEHOBCKON TPYOKM C MOCNeayHLWMUM NOHU3aLn-
OHHbIM W3MEpPEHVEM WHTEHCUBHOCTW aHaAMTUYECKOW NWHUM LuHKa. OnpegensoT uuHK —ot 0,001
£o 0,02%.

(M3meBeHHASA pepakupsa, M3m. Ne 1, 2, 4, 5, 7).

1. OBLUME TPEBOBAHKA

11. O6wume Tpe6oBaHNA K MeToay aHanusa —no TOCT 22864.

(N3veHeHHas pepakums, M3m. Ne 5).

12. (VckmtoueH, Miam. Ne 5).

1.3. MaccoByto 0110 NpUMeCel CneKTporpapuiyecknuM 1 rpaBUMeTpUYeCcKMM MeTO4aMun ONpeaensoT
HC MeHee, YeM B YeTbIpex napanfieflbHbIX HaBECKax, CMeKTPOMETPUYECKUM — HE MeHee YeM U3 YeTbIpex
MeCT.OA4HO TabneTKu.

14. 15 (VckntodeHbl, V3m. Ne 5).

V3naHve ogmumanbHoe lMepenevartka aocnpeLLieaa

© W3zpaTenscTBO cTaHAapTos, 1980
© WMNK W3patenscTBo cTaHgapTos, 1999
MepensgaHne ¢ USMEHEHUAMN
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2. CMEKTPOMETPUYECKUI METO/

21. AnnapaTtypa, PpeakKTWUBbBI W pacTBOpH

KBakTomeTp aMMUCCUOHHBINA JIPJT 31000 vnm gpyroi, HC yCcTynarowumin no TO4HOCTM npubop.

"eHepaTop YHUMONSAPHBIA HU3KOBOMLTHOW UCKPBI.

Mpecc HIMP-60.

CtaslbHas npecc-hopma ¢ MaTpuLeil BHYTPEHHUM AnvaMeTpom 40 M.

CTaHOK 11 3aTOYKN METa/IMYECKNX CTEPXKHEN.

Becbl aHanuTUueCKue.

MannagueBble CTEPXHU AvameTpoM 6 MM, AnuHoi 150 mm (Maccosasi 4ons Nanniagus He MeHee
99,98%), 3aTOYeHHbIe Ha KOHYC nog yrnom 90°.

"pagyvipoBoYHbIE 06pa3Lbl.

CnunpT 3TUNOBLIA pekTU(UKoBaHHbIR No FTOCT 5962.

Kwncnota consHas ocoboii unctoTel no FTOCT 14261, pas6asneHHas 1: 1

Bopga guctunamposaHHas

CraHfapTHbIn 06pasel, cocTaBa Naniagusa Ans NMpPoBepKU MpaBUIbHOCTY pPe3y/nbTaToB aHa/Iun3a.

AneKTpoabl rpagMToBbIE CNEKTPANbHO-YUCTBIE.

(M3meHeHHas pegakuus, M3m. Ne 5, 7).

22. MoprotoBKa K aHanusy

[ns yaaneHns noBepxXHOCTHbIX 3arpsisHEHWI Nannaguii KYLWITAT B pacTBOPE COMSIHOM KUCNOTbl B
TeyeHWe 2 MWH, MPOMbIBAIOT BOAOW U CyLuaT.

Hasecky maccoii 20 r nomeLlatoT B npecc-hopmMy 1 npeccytoT ycunuem 490000 H.

TabneTky Npo6bl NOMeLIAKT Ha BOA0OXNaXAaeMyH0 NOACTaBKY BO3AYLUIHOIO LITATUBA CEKTPOMETpa.

KOHTP3NCKTPOAOM CNYXMWT Na/iNafueBblii CTEPXKEHb.

AHannTnyeckunii NpomexxyTok 3+0,02 MM ycTaHaB/IMBaeTCA MO LWAa6NoHy.

TabneTka 1 NannagmneBblil CTEPXXEHb ABAAKTCS 3NeKTPOAAMM HN3KOBObTHON YHUMOASAPHOW UCKPbI.

Ecnu Ha aHanmn3 NocTynaroT Npo6bl B BUAE MTbIX CTEPXKHEN AuaMeTpoMm 6—8 MM, AnnHON 20—25 MM,
TOpLbI CTEPXKHEN 06pabaThbiBatOT Ha CTaHKe Ha MIOCKYH rNafKyk NMoBEPXHOCTb, NMOC/E Yero NoBePXHOCTb
nannagua o4nLLalT, KakK yKasaHo BbliLLle.

Mpu aHanu3e B fyre MOCTOSIHHOrO TOKa HaBecKy Mannagms maccoi 100 Mr nomellatoT B KpaTep
rpaMToBOr0 3/7€eKTpoAa AnameTpoMm 6 MM (rnybuHa kpatepa 1,5—2,0 mm, guametp 3,5—4,0 mm).
KOHTP3aNCKTPOA4OM Cry>aT rpauToBble CTEPXHU AMHON 30—50 MM, 3aTOUYEHHbIE HAa YCEYEHHbIN KOHYC
¥ NNOWaaKoNA anameTpom 2,5 Mm.

23. MMpoBepgpeHne aHanmsa

Mpo6a nannagus CNYXuT aHOAOM (+), a KOHTP3NIEKIpog —KaTogom (—).

MogroToBka Npu6opoB K paboTe MNPOBOAMTCH COMMAaCHO WHCTPYKUMAM MO 3KCnyaTauum Ha
nproopbl.

Obpasel, 06bICKPMBAIOT He MeHee 4YeTblpex pa3. [locne Kaxporo 06bKKpWMBaHWA MO 3ajaH-
HOM  aHaNMTUYeCKOI nporpamMmMe aBTOMaTUYeCKM MneyaTaeTcs pesy/nbTaT U3MepeHus AN Kaxaoro
aNeMeHTa.

KOHTpP3aneKrpog 3aMeHs0T HOBbIM Mepes, CXXMraHWemM HOBOM Mpo6bI.

2.2, 2.3. (3meHeHHasa pegakums, M3m. Ne 7).

24 O6paboTka pe3ynbTaToB

Mo pe3ynbTaTtaM M3MepeHMWiA C MOMOLLbIO MOCTOAHHOTO rpaduka, MOCTPOEHHOIO MO FPajypoOBOYHbLIM
ob6pasLiamM, onpeenstoT MacCoBYH 00 NPUMECENA.

Mpn ocHaweHnn KBAKTOMeTpa KoMmnbtoTepom (3BM) Mo 3afaHHOlM aHanUTUYecKol nporpaMme
aBTOMaTWNuYeCKy MPOBOAAT pacyeT MAcCOBbIX AOMEA U UX MeyaTaHue.

3a OKOHYaTe/bHbIA pe3y/bTaT aHa/im3a NPUHUMAKOT CpeaHee apuMeTNYECKOe YeTbIpeX N3MEPEHNI
(06bICKPKBaHWIA), MaKCMMaNbHOE PacXOXAeHNe MeXay KOTOPbIMU HC MPeBbILIaeT AONYCKaeMbIX PacxXoX-
JEHWIA Npu foBepuTe/bHOM BeposiTHOoCcTM P = 0,95.

Ecnu nposefeHa KannbpoBKa U3MepUTe/IbHbIX KaHaTOB CreKTpPOMeTpa Nno rpafyvMpoBoYHbIM 06pas-
Llam, MaccoBYH A0/II0 3/1EMEHTOB NPUMeceii MonyyaloT YMHOXEHWEM 3apervcTpupoBaHHOr0 3HayeHUs
nokasaHuin LndpoBOro BoNbTMETPA Ha LEeHY iefleHNs, KoTopas A8 Kak4oro afeMeHTa onpefensercs npu
Ka/ImbpoBKe.

AHanMT1yeckne NMHUN ANA BbINOIHEHWA aHanu3a npejcTasneHbl B Tabn. 1
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OnvHa Huhx. Ma

1A0NnwnUnN

MnatnHa 283,03; 265.94
Popawii 365,79; 343,48
Wpunawii 322,07; 224,26
PyTeHuia 349,39; 240,22
3on0T0 267,59

CBUHeL, 405,78

Xeneso 296,68; 259.94
KpeMHuii 288,15

OnoBo 286,33; 189,9; 317,50
ANOMUHWIA 308.21; 396,15
Cepebpo 338,28

Megp 324,75; 327,39
H|/|Kef||3 227,02; 221.61
MarHwui 279.55; 285.21
CypbMa 206,83

LinHk . 334,50; 213,85
Mannaguin 332,09; 408,73 BHYTpeHHWIi CTaHZapT

(N3meHeHHas pegakupys, am. Ne 6).

2.4.1. TlpuroToBneHne rpagyMpoBOYHbIX 06pa3uoB (cM. n. 3.4.3).

2.4.2. ABCONMOTHbIE AOMYCKaEMble PaCX0X/AeHWS Pe3y/bTaToB NapanfiefibHbiX ONpeAeneHnii He 4omK-
Hbl MPEBbIWATL 3HAYEHWUIA, YKa3aHHbIX B Tabn. 3.

3. CMNEKTPOMPA®UYECKUA METO/,

31. AnnapaTtypa, peakKTuWuBb W pacTBOpH®H

CnekTporpad AndpakLMOHHbIA ¢ peweTkoin 600 urrp/MM WMAn cnekTporpad KeapLeBbli cpegHei
ancnepcumn. TpexcTyneHyaTblii ocnabutens ¢ NponyckaemMocTbio cTeneHeld 100,40 n 10%.

"eHepaTop Ayrn MOCTOSAHHOIO UNW NEePEMEHHOro ToKa cunoi ao 15 A

Hepervnctpupyowmin MMkpohoToMeTp.

CtanbHasa npecc-hopma ¢ MaTpuLieid BHYyTPEHHUM ANaMeTpoM 4 MM.

CTaHOK Ana 3aTOYKWN rpaduUTOBbLIX 3NEKTPOA0B.

AneKTpoabl rpaMToBbIE CNEKTPaIbHO-YUCTbIe MapoK OCY 7—3, OCY 7—4, B-3, gnameTpom 6 Mm.

"pagyvpoBoYHbIe 06pasLbl.

doTonNacTUHKKU cnekTpasbHble Tuna 3C 4yBCTBUTENbHOCTHIO 5—10 ed. vam Trna 2 YyBCTBUTE Ib-
HOCTbHO 16 cp.

CnupT 3TWNOBbINA PeKTU(MKOBaHHbLIA no FOCT 5962.

Kwncnota consiHas oco6oii umctoTbl no MOCT 14261, pasbaBneHHas 1:1.

MposiuTens n ukcax no FOCT 10691.0, TOCT 10691.1. lonyckaeTcs NPUMEHEHWe Apyroro
KOHTPACTHO paboTaroLLero NpossuTens.

CTaHfapTHbI/ 06pas3el, cocTaBa nannagusa Ans NpoBepKu NpaBWbHOCTM Pe3ynbTaToB aHaaM3a.

(N3veHeHHas pegakuys, M3m. Nt 5).

32. MopgrotoBKa K aHanusy

[na ypaneHus NOBEPXHOCTHbLIX 3arpsa3HeHWin nannaguii KMNATAT B pacTBOpe COMSIHOW KWCNOTbl B
TeyeHue 2 MUH, MPOMbIBAOT BOAOW U CyLUaT.

Hagecky maccoii 100 Mr momewiatoT B KpaTep rpauToBbIX 3N1eKTPOA0B (rnybuHa KpaTepa —
152 mm, guameTp 4 mm). B cnydae aHanmsa rybuatoro nannagns HaBeCKu MeTanna npeccyroT
yeunvem 500—210000 H. KOHTpancKTpogoM ciyat rpadMToBble CTEPXHM AnnHON 30—50 MM, 3aTOYeH-
Hble Ha YCEeYEeHHbI KOHYC C N/owaakol gnameTpom 2,5 M.

33. MpoBepgeHne aHanwmsa

CreKTpbl rpagyMpoBOYHbIX U aHaNM3npyeMbixX 06pa3LoB PoTorpadmpyroT Ha cnekTporpade: WnpuHa
wenn 0,015 MM, OCBeLLeHMe LWenn TPeXNIMH30BbIM KOHAEHCOPOM, cuna Toka—10—12 A, 3kcnosuums
60 c. AHanun3npyemblii 06paseL, ABASETCA aHOLOM.
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AHaNNTUYECKMIA MPOMEXYTOK 2,5 MM PerynvpytoT B MNpOLEecce 3KCMOHWPOBaHMA CMEKTPOB MO
N3006PaKEHNIO HA MPOMEXYTOUHON Anadparme. POTONNACTUHKU MPOSBAAIOT B TeyeHWe 5 MUH npu
Temneparype nposisutens 20 *C.

MposBneHHble (OTOMNIACTUHKM OMNOMackuealT B BOAe, (MKCUMPYHOT, TMPOMbIBAOT B  MpoO-
TOYHOW BOZE, BbLICYLWINBAKT U (DOTOMCTPUPYIOT.

34 O6paboTka pe3ynbTaToB

34.1. [na  Bcex 3MEMEHTOB BHYTPEHHWUM CTaHAapTOM CAyxaTt MnHUWM nannagusa.  OnpegeneHvie
MacCoBbIX JOMEi MpUMeceil NMpPoBOAAT MO METOQY «TpexX 3Ta/IOHOB*. 3a OKOHYaTeNbHbIA pesynbTar
aHanu3a NPUMHUMAIOT CpedHee apuMeTNYECKOe YeTbIpexX MnapaifenbHbIX onpefeneHunii, MakcuManbHoe
pacxoxpeHne Mexgy KOTOpPbIMU He MpeBblllaeT AOMYCKaeMbIX PacXOXAEHWA Npu LOBepUTENbHON
BepoATHoCTU P = 0,95. AHanUTUYECKWE NTMHUK ans NPOoBeLeHns aHanu3a npejcrasneHsl B Tabn. 2.

Tabnuya 2
[vHa BOMHbI, HM
Onpegensemblii anemeHT
aHaAIMTUYECKON SIMHN BHYTPEHHEro CTaHagpTa
MnatuHa . 270.58 268,62
Poawii 332,30 332,09
PyTeHwiA 366,13 356,66
Vpnauia 266,47 268,62
3onoT1o 267,59 268,62
JKeneso 302,06 302,17
Megb 324,75 321,89
Hukenb 341,47 332,09
Cepebpo 328,06 328,72
ANOMUHNI 309,27 306.61
KpemHuii 288,15 302,17
Onoso 286,33 302,17
CauHeL, 283,30 302,17
MarHuin 285,21 302,17
LInHK 3345 332,09

(N3meHeHHas pegakums, M3m. Ne 1, 5).

342 C NOMOLLb0 MUKPO(OTOMETPA M3MEPAIOT BENNYMHY MOYEPHEHUS aHAIMTUYECKUX IMHUIA 1
NVHWIA BHYTPEHHEro cTaHaapTa.

C NMOMOLLbKO XapaKTepucTUYeCKO KPUBOWA, KOTOpas CTPOUTCA ANA KaXKLOW CNeKTporpaMmsl, onpe-
JenstoT norapuMbl OTHOLLEHWNS UHTEHCUBHOCTW aHAIUTUYECKON IMHWN NPUMECH W BHYTPEHHErO CTaH-
Japra.

"pagyvpoBOYHbIe rpadukn CTPOAT B koopguHaTax lg C- Ig f.@c no ocu abeumce —IgC (norapugm

MAacCOBOI [ONW rPafMpoOBOYHbIX 06pasLoB); Mo ocy opauHaT — Iy (noraputm OTHOLLIEHUS UHTEH-

CWBHOCTW IMHUWN NPUMECK K IMHUWN BHYTPEHHEro CTaHAapTa).

B o6nactu 60/bLUMX MaccoBbIX A0Mel [OMYCKaeTCcA MOCTPOEHWE rpafyVMpoBOYHLIX FpadMkoB B
koopamHatax [ S —gC, rae b S — pasHOCTb MOYEPHEHWIT aHANIMTUYECKOW NNHUWN U TMHWUW BHYTPEHHETO
CTaHfapTa

Mo rpagyvpoBOYHbIM rpadukaM HaxoL4AT MAcCoBble JONW NPUMECEN B aHaNU3MpyeMblX Npobax.

3a OKOHYaTeNbHbIA Pe3y/bTaT aHann3a NPUHUMALOT cpefHee apuiMeTUUecKoe YeTbipex napannesb-
HbIX ONpefeNieHni, MakCUMalbHOE PacXoXAeHne MeXay KOTOPbIMY He NPeBbILaeT JOMYCKaeMbIX PacxXoX-
[eHUA Npu AoBepuUTeNbHON BeposaTHOCTK P« 0,95,

3.4.3. [puroToBneHne rpafympoBOYHbIX 06Pa3LIOB

"pagynpoBoYHble 06pasLibl ANS CNEKTPabHOMO aHaM3a roToBAT MyTeM HeMOCPeACTBEHHOMO BBefe-
HWA pacyeTHOrO KO/IMYecTBa MOPOLUKOB MpuUMecein (Mapku X. 4.) B CNEeKTpasbHO YMCTbIA nNannagui
(maccoBast fons nannagns He meHee 99,98%).

HaBeckv npumeceii ¢ HeGONbLUMM KOAMYECTBOM Manfiagus MpeccyroT B TabneTky (Bo u3bexaHue
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noTepb NpUMeceit), 3aTem TabMeTKy M OCTaTOK Nannagus NOMELLAT B rpaduTOBbLIA TUTeb 1 MNaBUT B
HarpeBatenbHoin neun Tuna NCT-016 npu 1700*C B TeueHne 20 MUH.

Mocne NNaBKW CANTKW OYMLLAKOT OT BHELUHWX MEXaHUYeCKUX BKpamnjeHWuid, NpOMbIBAIOT B COMSHON
KWNCMOTe U paccTparuBardT B CTPYXXKY KPYMHOCTbIO 1 MM. CTpPY)XXKY MpOBapuBalOT B COMSHOW KUC/OTE,
MPOMbIBAKOT AUCTUIMPOBAHHOW BOAOW M CyLlaT.

UnucToTy nannagua Ao naaBKy ONpPeaenstoT CrncTporpadmyeckum MeTOAO0M B TEX XKe YCOBUSX, Mpu
KOTOpbIX MNPOBOAAT aHanv3. [lpumecu, KoTopble 06Hapy>XMBalT B Mannagvu, OMpeaensoT MeTOLOM
[06aBOK, a HaliieHHble MacCOBbIE JONIN YUUTLIBAKOT NPY M3rOTOBNEHUN FPajyrpPOBOYHBIX 06Pa3LoB.

[OTOBAT CepuI0 M3 LUECTV TpagyvpoBOYHbLIX 06pa3LoB B AMana3oHe MaccoBbix goneit ot 0,0005
o 0,1%.

[onyckaetca NpuroToBfeHUE TpagynpoBOYHbIX 06pasLoB ApyrM crnocobom, obecneynBaroLymM
yKa3aHHYK TOYHOCTb aHaiun3a.

3.4 4. PasHOCTb pe3y/nbTaTOB MNapaifienbHbiX ONpefeNieHnit 1 pe3ynbTaToOB aHa/iM3a He A0/MKHa
NpeBbILWATb 3HAYEHNI LOMYCKAEMbIX PACXOXAEHWiA, MpUBEAEHHbIX B Tabn. 3.

Ta6bnuuya 3
. %
MaccoBas jons npumveceit. % ,D,onycnfaemoe paCXOgerve. 7o
Mapa/vie/bHbIX OrpeaerieHuiA pesy/bTaToB aHa/3a
u
Ot 0.0005 o 0,0010 BK/HOM. 0.0010 0,0010
Cs. 0,001 * 0,003 0.004 0.005
* 0.003 * 0,010 0,006 0.008
* 001 *0,03 * 0.01 0,02
» 0.03 *0,10 0,02 0,03

3.4.2—3.4.4. (N3veHeHHan pegfakums, M3sm. Ne 5).

4. TPABVUMETPUYECKWI METO/ OMNPELE/IEH/A MACCOBOW 4O
MOTEPL MNP MPOKAJIMIBAHU

41. AnnaparTtypa

QneKkTponeys Ans npokanmeaHua npu 900—1100°C.

Turnn nnatuHosble Ne 100—4 no MOCT 6563.

AnnapaTt Kunna ans nonyvyeHns BoLOpofa.

Turnn dapdoposbie No 3 no FOCT 9147.

Becbl aHanuTuyeckme.

Okcukatop no NOCT 25336.

(N3meHeHHan pefakums, Vsm. Ne 4, 6).

42. MpoBepeHne aHanmsa

UncTblli NNaTUHOBLIA TWrenb C NOCTOSHHOW OMpeAeneHHON Maccoi momewlalT B (hapthopoBbii
TUrenb WU NPoKanmearT B neun B TedeHne 10—15 mMuH npu Temnepatype 800—21000*C. Mo OKOHYaHUK
npokanueaHus hap(opoBbIi TUFeb C NIATUHOBbLIM M3BMEKAKOT U3 NeYn, BOCCTaHAB/IMBAIOT NAATUHOBLIN
TUresb NAaMeHeM BOLOPOAA A0 MOMYYEHUS CEpoi MOBEPXHOCTM TWI/S, OXNaXAAlOT B 3KCUKaTope A0
TemnepaTypbl (20£5)*C 1 onpeAensat0T Maccy MNaTMHOBOro TUras. Flocne 3TOro B HEM )Ke B3BELUMBAOT
5,0 r aHann3Mpyemoro metansna.

Turenb ¢ MeTanI0M NomeLLatoT B hapthopoBbIli TUTE/b U NPOKAIMBAKOT B Neyn B TeueHme 40—45 xeLw
npu Temnepatype 900—1000°C, u3BnekaioT K3 neyn haphopoBblii TUTeNb C MNAATUHOBLIM TUFNEM,
BOCCTaHaB/IMBAOT aHaNM3MPyeMmblii MeTann nnamMmeHeM BOAOPOAA B TeYEHWe 2—3 MWH, OXNaXJalT B
aKcukaTope Ao TemnepaTypbl (20£5) *C.

MnaTvHOBLIA TUFenb B3BELUMBAKOT, MOMELLAOT B (hapopoBbIA TUreNb M NPOKANNBAKOT MPU TEX Xe
yCnoBusx B TedeHne 10—15 MWH, 3aTeM TUI/W W3BMEKAIOT M3 Meyu, BOCCTaHaB/IMBAKOT aHaN3MPYeMbIii
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MeTann B TUrMe NnamMeHeM BOAOPOLA B TeYeHWe 2—3 MUH, OXNaXAAlT B 3KCUMKATOPE A0 Temnepatypbl
(2045) *C 1 BHOBb B3BeELUMBAIOT.

3Ty onepauuio NOBTOPAIOT A0 NOMYYeHUS NOCTOAHHOW Macchl N1aTUHOBOIO TUF/IA C METaNIOM.

Pa3HOCTb Maccbl TUrAA C MeTalioM A0 W NOcfe MpoKanuBaHWA W BOCCTAHOBMIEHWS [faeT
maccy noTepb Npu MNpokKanueaHUu B npooe.

(N3veHeHHas pepakums, M3m. Ne 4, 6).

43. O6paboTkKa pe3ynbTaTosB

MaccoByto f0/1t0 NOTepb NpW NPOKanMBaHWUKM (J1) B NPOLEHTAX BbIYUCAAIOT MO hopmyne

X = 100

rge T, —pasHOCTb Macchl TUFA C METIOM [0 NPOKanMBaHUA U nocne NPoKaiuBaHWs U BOCCTAHOB-
neHws, T;

T —Mmacca MeTana, T.

3a pe3ynbTar aHanM3a NPUHUMAIOT CpefHee apuMMeTUYeCKOoe YeTbipex napanienbHbIX OnpesenieHui,
MaKCMMalbHOe PacXoXaeHue Mexay KOTopbiMW He npeBbiwaeT 0,005% npyu MaccoBoi fo/e NoTepb Npu
npokanueaHuu 8o 0,02% v 0,01% npu mMaccoBol AoNe NoTepb Npy NpokanusaHum ot 0,02% fo 0,05% npu
[0BepuUTeNbHOW BeposTHocT P = 0,95.

(N3meHeHuns pegakumsi, Miam. N° 6).

5. PEHTIEHO-CMEKTPA/IbHbIA ®/TYOPECLIEHTHbIA METOL,
OMPEAENEHVA LUMHKA

51. AnnapaTtypa, peakKTuUBb WU pacTBOpbI

MonyaBTOMaTUYECKMNIA PEHTIEHOBCKMI (PyOpecLeHTHbIN cnekTpomeTp PW—1220 «Philips».

HacTonbHbIA Ka/ibKynsaTop nporpamMupytowmin 9100 A «Hewlett —Packard™.

PeHTreHoBckas Tpy6ka OEG—100 ¢ maTepuasiom 3epKana aHOAa W3 30/10Ta, MOLLHOCTbIO 2 KBT.

Mpecc rvuapaBanyeckKuid.

CraHfapTHas cTasbHas CrneKTpOMeTpuyecKas KioBeTa C BHYTPEHHUM AuamMeTpom 3,2 CM.

CranbHas npecc-opma, COCTOALas U3 NOAJIOKKMN U LLITOKA C ANaMeTpoMm 3,2 CM.

Becbl aHanuTnyeckume.

CnupT 3TUNOBLIN pekTUdMKoBaHHbIA no FTOCT 5962.

KucnoTa consiHas oco6oii unctotel mo FOCT 14261, pasbasneHHas 1:1.

Mannaguii NOPOLLIOK, CNEKTPabHOUUCTLIN (MaccoBas 4oNs Nannagus He MeHee 99,98%).

Boga guctunnuposarHas no FOCT 6709.

Cuto 0,074 mm.

LIMHK rpaHy/MpoBaHHbIi MapKy 4j.a.

"pagyvpoBOYHbIe 06pasLibl.

CTynKa aratoBasi C MeCTUKOM.

(N3meHeHHasA pepakums, M3m. Ne 4, 6).

52. MMoarotoBkKa K aHanmsy

5.2.1. TpurotoBneHne rpagyvpoBOYHbIX 06pa3LIoB.

"pagyvpoBoYHbIe 06pa3Lbl C 3aaHHON MaccoBO JO/eN LMHKA FOTOBAT BbiCAXXKMBaHWEM COOTBETCT-
ByHOLLEro 06bemMa CTaHAapTHOrO LMHKOCOAepXKallero pactsopa Ha 20 © HaBecKy MOPOLIKOO6pasHOro
nannagms u nepeTupaHns CMecu A0 MOMHOIO BbICbIXaHUS B araToBOW CTYIKe.

[0TOBAT CTaHAAPTHbIE PACTBOPLI LMHKA:

PactBop A c maccoBoii gonei unHka 1 r/am3; 1 r MeTanMyeckoro LMHKa NepeBoaaT B CTEKNSIHHBbIN
CTakaH4mK, go6asnatoT 10 cm3 pas3baBneHHON CONAHOM KMCNOTLI (B COOTHOWeHUN 1:1). Mocne pacTBo-
PEHUS LIMHKA PacTBOpP MNEPEBOASAT B MEPHYIO KOGY BMECTUMOCTbIO 1 AM3 1M JOBOAAT 0 METKN AUCTUNNN-
POBaHHOW BOAOIA.

PactBop b ¢ maccoBoii goneit uuHka 0,1 r/gm3 ot6mpatoT 10 cm3 pacTBopa A B MEpPHYH Konby
BMecTMOocTblo 100 cM3 1 JOBOAAT [0 METKM AUCTUNNNPOBAHHOW BOAONA.

Mopowkoo6pasHbii Nannaguini nepes NPUroTOB/EHNEM FPafyMpPOBOYHLIX 00pa3L0B AN YAaNeHNs
MOBEPXHOCTHbIX 3arps3HEHW KUNATAT B PacTBOPe COMSHOW KWCMOTbl B T€YEHWE 2 MUH, MPOMbIBAIOT
AVUCTUNIMPOBAHHOM BOAOW W cyluaT. 3aTeM MOPOLLOK npocenBatoT uyepe3 cuto 0,074 MM Ans OTAaneHms
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KPYnHOW (pakumn. HaBeCckM MNpPOCESAHHOr0 nopolwka nannaguMs Maccoim no 20 r MCcmonb3ykT Ans
MPUTOTOB/IEHNS TPagypPOBOYHbIX 06Pa3LoB.

O6pasubl ¢ MaccoBoi goneii ymHka 0,005; 0,01 1 0,02% roToBAT BBEAEHMEM COOTBETCTBEHHO 1, 2 1
4 cm1 cTaHgapTHoro pacteopa A B 20 I NOpoLIKa Nannagns WM nepeMeLlyiBaHWA CMeceil 40 MOSHOro
BbICbIXaHWA.

O6pasupl ¢ maccoBoii goneit uuHka 0,001 v 0,003% roToBAT BBEAEHWEM COOTBETCTBEHHO 11 6 cM3
cTaHfgapTHoro pactsopa b B 20 r HaBecku nannagus W MNOCNeAYOWMM NepeMeLlMBaHUEM A0 MONHOIO
BbICbIXaHuA. [na 6onee paBHOMEPHOro pacnpefeneHus LMHKa no BceMy 06beMy HaBECKM HeobXoaumo
MOBTOPHOE nepeTupaHue 06pasLoB CO CNNPTOM.

(N3meHeHHaa pepakuus, M3m. Ne 5).

5.2.2. TloCTpoeHue rpafyvpoBOYHOro rpaguka.

5.2.2.1. HaBecky rpafynpoBo4HOro obpasua mMaccoin 20 r nomeLlardT B CMEKTPOMETPUYECKYIO KHO-
BETY, YCTaHOB/IEHHYIO HA NOAJIOXKKY Npecc-hopMbl H NnpeccyroT yeunvem 1,22 « 106 'n (10 1). KroBeTbl
C 3anpeccoBaHHbIMY rPagyrpoBOYHbIMY 06pasLaMmn 1 YUCTbIM Naniaguem nomeLlatoT B NPpo6onoAatoLLyo
KacceTy CrnckTpomcTp3. O6pasLbl ¢ MaccoBoii goneii uuHka 0,01% v yncTblli Nannaguii NCNoMb3yTCA Kak
«BHELUHWIA CTaHAapT* U «POHOBOW CTaHAAPT™. Pexxum paboTbl CMCKTPOMCTP3 XapaKTepu3yeTcs napamet-
paMu: HampsKeHWe Ha PeHTreHOBCKOI Tpybke — 70 KB; TOK Tpy6ku —25 MA; [eTeKTOp — COBMeCTHas
pa6oTa NPONOPLMOHANLHOTO U CLUMHTKANAUNOHHOTO CYeTYNKOB. KonnmmaTtop —rpy6blin.  Kpuctann —
aHanm3atop — LiF (200) B nepBOM NOpsiiKe OTpaXeHus. PerucTpaumss WHTEHCUBHOCTEA BbIMOMHSA-
eTcsa Npun BpalleHMn obpaslia B Bakyyme He Hke 6 ¢ 10'L mm pT. cT. CKOpPOCTb ra3oBOro noToka cMecu
(90% aproHa n 10% meTaHa) —7 AM3IMUH, aKcnosmuma —40 c.

5.2.2.2. Pexum paboTbl aMnMTYAHOrO aHann3aTopa MMnynbcos —anddepeHynanbHblii ¢ aBToMa-
TUYECKUM BbIGOPOM MOMIOXKEHUA OKHA (ext).

5.2.2.3. ['pagyvnpoBoYHble 06pasLbl 06/1y4aloT N3y4YeHMeM PEHTIEHOBCKOW TPYOKN 1 perucTpupytoT
WHTEHCUBHOCTL (hIyOpecueHTHOro usnyyeHns ZnKal>2, nuumm (X=0,1437 HM) B MepBOM ropagke
OTPaXXeHUs HC MeHee Tpex pa3. IMocne Kaxaoro namepeHus pesynbTaT aBTOMaTUYeCKW nevaratoT. 3aTem
OLeHMBAtOT pa3bpoc pesynbTaToB. Ecnn pa3bpoc pesynbTaToB MPeBbILAET CTATUCTUYECKYHO MOTPELIHOCTb
3>*, rge V—cpegHee apumMeTUYeCKoe 3Ha4YeHNe Ymca HabrpaembiX MMMYILCOB, TO CEPUIO N3MEPEHNTA
MOBTOPAOT. YMcno HabupaembIX MMMY/IbLCOB MPOMOPLMOHANLHO UHTEHCUBHOCTU aHaIMTUYECKON NNMHUN
LMHKa OT Npoosbl.

5.2.2.4. AHANOTNYHYIO CEPUIO M3MEPEHWIA BbIMOHAIOT MOCNeA0BATENIbHO 1A KaXAoro obpasua,
npuyem 418 «BHELLHEro ctaHgapTa* v «(hOHOBOro CTaHAapTa* aTa cepus MOBTOPSETCS Yepe3 ABa rpajyw-
POBOYHbIX 06pasLa v pesynbTaTbl M3MEPEHNIA KaXXAol cepun ycpefHAoT. Mpn NOCTPOeHUN rpagynpoBoY-
HOro rpagvka NPOBOAAT HC MeHee Tpex cepuii W3MepeHUid. OTHOCWTENbHYI0 WHTEHCUMBHOCTb
aHaNMTUYEeCKOW NMMHUU LMHKA BbIYMCAAIOT NO (opmyne

D

Nb - NZ *
rae u N@x — cpeHMe 3HAYEHMS yucia UMMYNLCOB, HaBMpaeMbiX 3a BPEMS 3KCMO3ULUK,
COOTBETCTBEHHO, OT rPaJyVMpOBOYHOr0 06pasla, «HOHOBOTO» U «BHELIHErO

CTaHZapToB™.

Mo HalifjeHHbIM TaKuM 06pa3oM OTHOCUTENbHBIM WHTEHCUBHOCTSAM OT rpafyMpoBOYHbIX 06pa3LI0B 1
MacCcOBbIM [J0M1IM LiMHKA B HUX CTPOSIT FPaflypoBOYHbIiA Fpadink, No 0CK OpAMHAT KOTOPOTo OTKNafblBaeTcs
MaccoBas A0N5 LUMHKa, a Mo 0CK abCLmce — OTHOCUTENbHbIE MHTEHCMBHOCTW. Mpu HannumMu nporpaMmu-
PYHOLLEr0 HACTO/IbHOTO KanbKynaTopa rpasyyupoBOYHbIA rpank annpoKCUMUPYHOT TMHERHON (hyHKLMel

C?*n,1*»+B, (2)
roe C — [eiicTBUTENbHAsA MaccoBas A0S LMHKa B Npobe;
| 2*— OoTHOCWTENbHAs MHTEHCUBHOCTb aHAIMTUYECKOW NMUHUN LNHKA,
mu ST — perpeccMoHHble KO3IPMULMEHTbI, OMpeaensieMble 3KCNEPUMEHTAbHO C WCMO/b30BaHWEM

MeTo/a HaMMeHbLUMX KBaApaToB.
MonoxeHne rpagyvpoBOYHOrO rpaguka (MM BEAMUUHBI FPaLyVpPOBOYHBIX KOIM(HULNEHTOB) KOH-
TponupyeTcs nocne npoBeAeHWs paboT MO PeMOHTY, HACTPOIKe WK CMeHe CNeKTPOMeTpa.
(N3men*Hnm pegakums, sm. Ne 5).
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53. NMpoBefgeHNne aHanusa

AHanusmpyemble 06pasLbl Nannagna ansa yaaneHus noBepxXHOCTHbIX 3arpsA3HEHUIA KUNATAT B pacTBOpe
CONSHOW KUCMOTbI B TeUEHWe 2 MWH, NPOMbIBAOT BOLOW M cyliaT. HaBeckn npo6 maccoin 20 T npeccytoT
B CMEKTPOMETPUYECKME KiOBeTbl. B npo6onogaroLlyto KacceTy CrneKTpoMeTpa MoMeLlaloT KioBeTbl C
«BHELUHVM» 1 «(DOHOBbLIM CTaHAAPTOM™* 1 AByMS Npo6aMu. MPOBOAAT CEPUI0 M3MEPEHUIA NHTEHCUBHOCTE
Mo TPY pasa OT «BHELLHEro* 1 «(hOHOBOro CTaHAAPTOB™ 1 ABYX NPO6 NpU pexmmax, NpuBefeHHbIX B N. 5.2.2.

Cepun M3MepeHnii NOBTOPSAIOT YeTbIpe pasa.

54. O6pa6boTka pe3ynbTaToB

5.4.1. Pe3ynbTaTbl U3MEPEHNI MO KO0 CEPUM YCPEAHAIOT N HaX0AAT OTHOCUTENbHbIE MHTEHCKB-
HocTK no thopmyne (1). Mo 0THOCUTENbHBIM MHTEHCMBHOCTAM ONPeLeNatoT MacCoBYHO 0NI0 LMHKa B Npobe
C NOMOLLbIO FPajyvrpoBOYHONO rpadmK;» UM paccumTbIBaOT No hopmyne (2).

5.4.2. EciM MakcuMa/lbHOe pacyeTHOE pacXOXAeHue napanfnenbHbIX Pe3ynbTaToB W3MepeHuit
O,» Cp(max) - Cjp*(min) Hc npeBblaeT AOMYyCKaeMbIX pacxoXneHunin 0* npu A0BepUTENbHON BeposT-
HoCTW P = 0,95, TO 3a OKOHYaTe/NbHbIA Pe3ynbTaT aHanusa NPUHUMAatoT CpedHee apuMeTUYecKoe 3Hade-
HMe maccoBoit gonm C jp* Bcex cepuii M3MepeHnid, paBHoe

_______ (©)
rge Clm (0 —3HayeHMe MaccoBOW A0MM LUHKa B Npo6e, COOTBETCTBYIOLLEE i-0i CEpUN U3MEPEHWIA;
M — KO/IMYeCTBO Cepuii N3MepeHui.
3HaueHus g m(cM. Tabn. 1) paccunTaHbl C UCMO/L30BAHWMEM BE/IMYMH OLUMGKU 3KCMEPUMEHTA OC U
JoBeputenbHOro aktopa D no MupcoHy no gopmyne

IOm=oc-D(P, n,). 4)
5.4.3. ABCONOTHbIE [JONYCKAEMblE PACXOXAEHWS Pe3ynbTaTOB MapasieNlbHbIX ONpeaeneHniA npu
[0BEpUTENTbHOW BepoATHOCTUM P = 0,95 He [JO/MKHbI NMPEBbILATb 3HAYEHWI, YKa3aHHbIX B Tabn. 4.

Ta6bnuua 4

Maccosasi 30115 npumecH, % ABCONOTHOE AoMyCcKaemoe
pacxoxgeHue. %
Or 0,001 go 0,003 0,0004
Cs. 0,003 * 0,01 0,0005
*0,01 * 0,02 0,0006

ECnM pacxoXjeHve KpaiHWX pesynbTaToB aHaiM3a MPeBbllUaeT BE/MUMHY [ M, TO OLEHKY Pesko
BbIAENAOLIMXCS OTKIOHEHUI BbIMOHAOT C UCTO/Ib30BaHUEM T-KPUFepUs.
NS 3TOro PaccumTbIBAKOT IKCMEPUMEHTANIbHOE 3HAUYeHMe T Mo hopmyne

f gfrt-gf )
' * Kk Kk 9 '
rae
(6)
«N ’

Sc — CcpefiHeKBaAPaTUUCCKOC OTKIOHEHWE eVHUYHOIO pe3ynbTaTa U3MepeHuii.

FoT pesynbTaT, ANs KOTOPOro HalifjleHHOe 3HayeHwe r( MPeBOCXOAWT MO abCOMOTKBY BENWNUMHE
3HaueHue r, —pacnpegeneHns 419 ypoBHs 3HauMMocTu a = 0,05 ¢ uncnom cTeneHein cBobospl;

I“ n—2 (cm. Tabn. 5), 0TOPACchIBAIOT KaK OLLUNBOYHBIIA.

3HaYeHUs r— KpUTepMs 45 YPOBHA 3HauYMmocTn a = 0,05 (4BYXCTOPOHHUIA KPUTEPWIA) MPUBELEHDI
B Tabn. 5.
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Tabnuya 5
Ywicno cTeneHeit csobogpl r(a - 0050
1 1.409
2 1,645

Ecnu cpegy Bcex pesynbTaToB fiBa 3aBbILUEHHbIA U 3aHMXEHHBIW, TO CHavana npoBepsitoT OAWH U3
HUX. HanmpuMep, MakcMManbHbIA. ECnn 3TOT pe3ynbTaT 0TGpachIBalOT, TO MOACHATHIBAIOT n Sc, no
OCTaBLUMMCS pe3y/ibTaTaM W BbINOJHSAT OLEHKY MUHUMAIbHOTO 3HAYeHus..

3a OKOHYaTe/bHbIN pe3ynbTaT aHan3a NPUHUMALOT cpeaHee apMMeTUYECKOe TPEX UK [BYX OCTaB-
LUMXCS Pe3yNbTaToB.

Mpumep pacyeTa MaccoBoi 40U LUHKA B Mannaguu NpuBefeH B NPUIOKEHUN.
5.4.1—5.4.3. (3meHeHHan pepakums, Vism. Ne 5).

MPUNTOXXEHVE
Pexoverayemoe

MPUMEP PACYETA MACCOBOW JO/IN LIMHKA B MANAONN

¢ PesynbTarbl U3MEPEHNS MHTEHCUBHOCTM aHa/IMTUYECKOW TNHIK LUMHKa npmnBeaeHbl BTabn. 1

Ta6nuuya 1

. CpefiHee apuiMETUUECKOe 3HAYEHMe Uncia HaBUpaeMbIX UMMY/COB
Homep cepun n3mepeHuii

*Zn(0 &)
1 104073 75839 83665
2 103406 75751 82596
3 103077 75199 81823
4 103762 75315 82920

2. PacyeT oTHOCUTENbHOM W1l TEHCMBHOCTM aHA/IMTUYECKOW IMHUW LMHKA NPUBEAEH B Tabn. 2

/2" (0
roe i—HOMep cepun n3MepeHui,

«w 1,2, 3 4.

Tabnuuya 2
OTHOCUTENbHAA KHTEHCMAHOCTb ZN *a,_j —.MM U AM /—¥3MepeHus
Howmep npo6bi
1 2 3 4
| 0,2772 0,2475 0,2376 0,26733

3 PacueT MaccoBOli MaTh LMHKA B Ma/Naavm NpusedeH B Tabn. 3

Cl}a(i) =m 12(i) +B,
roge ro=0,0101; B- 0,0004.
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Tabnuua 3

MaccoBast [ons LMHKa, paccuutaHHas At (-u3mepeHus
Homep npo6b!

1 1 3 4
0,0032 0,0029 0,0028 0,0031

4. OugeHKa pe3y/bTaToB U pacyueT CPeAHEro 3HaueHus.

TaK Kak MakCYMa/lbHOE pacXOoXieHvie napaine/ibHbIX pe3y/bTatoB paBHO | C?* (max)- C [n(min)| =

=(0,0032 - 0,0028) =0,0004 £ JT* 3a OKOHYaTE/NbHbI pe3ynbTaT aHa/IM3a NPUHMAIOT CPefHee apuPMeTNYECKOe BCEX
M3MepPEHNIA.

Z—Zn _ 0.0032 +0.0029 ¢ 0,0028 ¢ 0,0031

=0,003 %.

(VxeHeHHas1 pegakuys, Vem. JB 1, 5).
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