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FOCT 23902-79*

Mpynna B59

rOCYOAPCTBEHHbIAN CTAHOAPT COKO3A CCP

Chn1ABbl TUTAHOBbDIE
MeTtopabl cnekTpanbHOro aHanusa
Titanium alloys. Methods of spectral analysis

OKCTY 1809
Jarta sBeneHus 1981-07-01

MocTaHoBneHnem [ocynapcTBeHHoro komuteta CCCP no crtaHpaptam ot 21 Hosibps 1979 r. N 4443 cpok
BBeleHus yctaHosneH ¢ 01.07.81

MposepeH B 1985 r. NocTtaHosneHunem NocctanpapTta ot 20.12.85 N 4508 cpok aencteng npoaneH go 01.07.91**

** OrpaHuyeHne cpoka OencTBUs CHATO noctaHoBneHnem Mocctangapta CCCP ot 29.04.91 N 609 (MYC N 8,
1991 ron). - MpumeyvaHue narotosuTenst 6asbl AaHHbIX.

* NEPEN3OAHUE (okTs6pb 1988 r.) ¢ ameHeHnem N 1, yTBepxaeHHbIM B aBrycte 1986 r. (MYC 3-86).

BHECEHO W3wmeHeHue N 2, yTBepXAeHHOe W BBeAeHHoe B geicTeme [loctaHoBneHvem [ocynapCTBEHHOro
komuteta CCCP no ynpaBneHuto ka4ecTBOM Npoaykuum n ctaHgaptam ot 29.04.91 N 609 ¢ 01.09.91

M3meHeHme N 2 BHeceHo narotosutenem 6asbl gaHHbix no Tekcty MYC N 8, 1991 ron
HacTtoswmin cTaHpapT ycTaHaenvMeaeT MeTOonbl CNEeKTPaNnbHOro aHanusa Ans onpeneneHns maccosowt Oonu

Nervnpymlowmnx aNEMEHTOB N NpUMeceli: anioMVHNA, BaHaaus, Xenesa, KpeMH/s, MapraHua, monubaeHa, onosa, Xpoma,
HVKENS, UMPKOHNS, Mean B ePOPMUPYEMbIX U UTENHBIX TUTAHOBbIX CriaBax.

1. OBLULUE TPEBOBAHUS

1.1. Maccosass pons nernpyrouwmx 3an1eMeHToB U npmmecem B TWUTAHOBbLIX cCnfiaBax onpenendalwT no
rpagynpoBOYHbIM Frpadpmkam. rlpeJJ,YCManI/IBaeTCSI ncnonb3oBaHme OByX METOO0B rpagynpoBku I'IpI/IGOpOBZ

mMeTona "Tpex aTanoHOB";
MeTona "KOHTPONbHOrO aranoHa".
PerncTtpaumsa cnekTpos hoTorpadmyeckas nnnm goToanekTpnyeckas.
Mpwn npoBeaeHnn aHannsa poTorpagorMyeckum METOLOM FpaayMpPOoOBOYHbIE FPadPUKM CTPOSAT B KOOpAMHATAX:
A -lgC,
roe AS - pasHoOCTb NMOYEPHEHWIA NMHWIA ONPEOENSIEMOrO 9/IEMEHTA N 3NIEMEHTA CPABHEHUS;
’- MaccoBas [ofis onpenensieMoro afnemMeHTa B ctaHgapTHoMm obpasue (CO).
Mpwn npoBeaeHnn aHannsa PoTO3NEKTPUYECKMM METOLOM rPafynpoOBOYHbIE FPadOVKM CTPOST B KOOpAMHATaX:

?9—180, n-C, lgn—lgc,
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roe » - nokasaHue BbIXOAHOIO N3MEePUTENIbHOTrO YCTPOMCTBA;

{7 - Maccosas nons onpegensemoro anemeHta s CO.

1.2. [Lns ucnapeHns npobbl 1 BO3OYXAEHUS CNEKTPa UCMONb3YIOT UCKPOBLIE U AyrOBblE UCTOYHMKU CBETA.

1.3. Ina rpanynpoBky NpubopoB MPUMEHSIOT FOCYAAaPCTBEHHble cTaHaapTHble obpasubl TCO NN 1641-79 -
1645-79, 1792-80 - 1796-80, 2194-81 - 2198-81, 2881-84 - 2885-84, 3047-84 - 3050-84.

(NameHeHHas pepakuus, Nam. N 1).

1.3.1. [onyckaeTcs NpuUMeHeHue OoTpacneBbix CTaHOapTHbix obpasuoB (OCO 5-84 - 7-84, 20-84 - 28-84),
CTaHOapTHbIX 006pa3uLoB NPEeAnpPUSTUIA, a TakXe BHOBb BblMyCKaeMbIX CTAHOAPTHbIX 06pa3LoB cocTaBa TUTAHOBbIX
CMnaBoOB BCEX KaTEropui.

(BeeneH pnononHutenbHo, Nam. N 1).

1.4. OT60p NPO6 NPOM3BOASAT MO HOPMATUBHO-TEXHUYECKON AOKYMEHTaLNN.

1.5. MNpoBepky NpaBMIbHOCTW ONpeaeneHWs MaccoBOW OONN 3NEMEHTOB MPOBOLAT, CPaBHMBAsS pe3ynbTathbl
CMEeKTpanbHOro aHanmsa ¢ pesynbTaTtaMmu aHanuaa, BbiNOMHEHHOro xumudeckmmmn metogamu no MOCT 19863.1-80* -

FOCT 19863.13-80*. 3HaueHne abCOMOTHOrO OOMYCKAeMOro pacxXxoX[eHWs B mpoueHTax AoNiXHO 6biTb He Gonee
paccymTaHHOro no gpopmyne

* Ha tepputopumn Poccuiickoin denepaunn geincteytot FOCT 19863.1-91 - TOCT 19863.13-91. 3necb n panee
no TekcTy. - MpnmedaHue narotosntens 6asbl 4aHHbIX.

loy —Co| <2452 2+ 52 02,
rae ¢, - pesynbTar aHanuaa npobbl, BbINONHEHHOTO XVMUYECKUM METOAOM, %;
, - pesynbTaT aHanm3a npobbl, BLINOMHEHHOrO CNeKTpanbHbIM METOLOM, %;
Sa' 3Ha4yeHne BoCnpon3so4aMMOCTM CNEKTpanbHOro Metona aHannsa;
Sax - 3Ha4eHne BOCNpomn3BoanMMOCT XMMMNYECKOro Mmetona aHanmaa.

(NameHeHHasa pepakuus, Nam. N 1, 2).

2. POTOMPA®UYECKUN METOL, CNEKTPAJIbBHOIO AHAJTU3A

2.1. AHann3 MOHONNTHbIX 06pa3LoB
2.1.1. CywHocTb MeToAa

MeTon ocHoBaH Ha BO30OyxJAeHuWn crnekTpa obpasua AyroBbIM WAW UCKPOBLIM PaspsiooM C Nocnenytouei
perncrtpaumnen ero Ha potonnactuHKe ¢ NOMoLLbIO cnekTporpada.

2.1.2. Annapartypa, matepuarnbl 1 peakTuBbl

CnekTporpad cpenHei gucnepcun ¢ ksapuesoit ontukor Tuna VCI-30.

McTouHuKM cBeTa: uckpoBoii reHepartop Tuna V-3 nnmn NBC-23 nnu gyrosoii reHepartop Tuna O-2 nnn NBC-28.
MwukpodhotomeTp Tvna Md-2 nnun NP 0O-460.

Ocnabutenb TpexcTyrneHYaTbli.
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Yrnu cnektpanbHo Ynctble Mmapok C-2 nnu C-3, anameTpom 6 M.

MpyTkn marHus mapok MIM-95 nnn MIr-90 no NOCT 804-72%, anametpom 6-8 MM.

* Ha Ttepputopumn Poccuiickoin ®Depepaunn peitcteyet FTOCT 804-93. - [NpumeyaHue wuasrotoeutens 6asbl
JaHHbIX.

MpyTtkn megmn mapok MO0, M1 nnn M2 no FOCT 859-78, omameTpom 6 mMm.

* Ha Ttepputopun Poccuiickoii Pepepaummn pencteyetr TOCT 859-2001. 3pecb v panee no TEKCTY. -
MpvMeyaHve naroToBnUTENs 6asbl JaHHbIX.

doTonnacTuHky cnekTpansHole Tunos 1, 2, 3C, CM-1 unn YO UW-3 wyscTBUTENBHOCTLIO OT 3 80 10 eauHuL,.

MposiButenb N 1.

dukcax KNCnbin.

CTaHoK TOKapHbIA HACTONbHBIV TMna TB16.

CraHok wnngoBanbHbii Trna 9T-62.

MpucnocobnexHve ans 3aT04KM YrofbHbIX 31EKTPOLOB.

Barta rurpockonuyeckas no FOCT 5556-81.

CrnnpT aTMNOBLIA pekTUdkoBaHHbIN TexHudeckmii no FTOCT 18300-87.

JonyckaeTcss npuMeHeHWe Opyroi annapaTtypbl, 0DBOpyHoOBaHWS W MaTepuanoB Mpu YCNOBUM TMOJSYyYEHUS
TOYHOCTM aHann3a, He HUXe NPeayCMOTPEHHOW HACTOSIWMM CTaHAAPTOM.

(N3meHeHHas pepakuus, Nam. N 2).

2.1.3. MNoarotoeka o6pasLoB

Lnsa aHanusa ncnonb3yoT 06pasupl cneayowmx opM U pa3Mepos:

NPYTKW KPYr10oro Nnv KBaapaTHoOro ceveHns gunametpom (ctopoHoin) ot 10 no 40 MM, onvHoi ot 20 0o 100 MM;
npogouAn, NONOCHI, GUCKWN TONWMHON HE MEHEE 2 MM;

NINCTbI TONWMHON HEe MeHee 0,5 mwm;

CTPYXKY TonwmHo ot 0,7 oo 1,5 MM, wmnpuHon ot 12 0o 15 MM, AnnHON He MeHee 15 MM.

DonyckaeTcs ucnonb3oBaHne 06pPasLOB, MOMYYEHHbIX MYTEM MPECCOBAHUS CTPYXKW WAN CMNABNEHMS €€ B
MHEepTHOM atMocdoepe.

ObbickpMBaeMyto NOBEPXHOCTb 06Pa3LIOB 3aTa4yMBaOT HA NMOCKOCTb HA TOKAPHOM UMK WANKOBaIbHOM CTaHKe;
napameTp LIEPOX0BATOCTU MOBEPXHOCTU Rz [LONXeH 6blTb He 6onee 20 mkm no MOCT 2789-73. lNMpu aHanuse
CTPYXKM NCMONb3YIOT ee rNagkyto CTOPOHY, KOTOPYIO NpeaBapuTeibHO NPOoTMPaloT CNUPTOM.

Ha ob6bickpuBaeMoii MoOBEpXHOCTN 06pasLOB He [OMYCKaOTCS PaKOBUHbI, LapanuvHbl, TPEWMWHbI, WNaKoBble
BK/IOYEHUS, HAAUPbI, BOJIHUCTOCTb, LiBeTa NobexanocTu.

MoaroTtoBka k aHanuady CO u aHanusmpyembix obpasuos (AO) monxHa 6biTb OOHOTWUMHOW ANS AaHHOW cepun
namepeHunin. NpoTnMBOaNEKTPOLbl 3aTaynBatoT Ha Nonycdepy ¢ paavycoM 3-6 MM, YCEYEHHbIi KOHYC C yrioM npu
BeplwurHe 60-90° n nnowankon amametpom 1,0-1,5 MM 1nm KOHyC € yriom npu seplumHe 120°.

2.1.4. NpoeeneHne aHannsa

Ycnosus nposeneHna aHann3a gootorpagouyeckMm MeToooM npmseneHbl B Tabn.1.
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Annapatypa, matepuansi
N KOHTPONMpyeEMble

Ycnosusa nposeaeHns aHanmaa

napameTpbl
MOHOJIMTHBIX NPOH pacTBOpPOB
3NeMeHTOoB npumecei nernpytowmx
9/TIEMEHTOB 1
npumecei
CnekTporpadc Twun UCM-30
"eHepaTop Tunos NI-3| Tunos OI-2| Tunos UIM-3 | Tuna AI-3
MBC-23 MBC-28 MBC-23 (cnoxHas cxema)
(cnoxHas (cnoxHas
cxema) cxema)
LWinpuHa wenn|0,010-0,020(0,007-0,020| 0,010-0,020 0,020
cnekTporpada, Mm
Cuctema ocBelleHus TpexnuH3osas
wenm
EmkocTtb, MK®D 0,01 - 0,01 0,01
VHOYKTMBHOCTb, M 0-0,05 - 0,15 0,05
Cwuna Toka, A 1,8-3,0 2,0-10,0 2,0-3,0 2,0
HanpsixeHue, B 220
AHannTnyeckuin 2,0-2,5 1,5-2,0 2,0 2,0
NPOMEXYTOK, MM
3apalowmin - NPoMeXyTokK 3,0 0,5-0,9 3,0 3,0
paspsnHUKa, MM
Bpems 30-60 5 30 30-60
npeLBapuTeNnbHOro
00bICKMBAHUS, C
MpoTmBO3aNEKTPOL YronbHbIA, MEOHBIA NAW MarHNEBbIN YronbHblia
doTonnacTuHkm Twnos 1, 3C, YO UW-3 nnn CI1-1 Twnos 2, YO LLI-3
KoopauHarhl AT =g, AV, —CF
rpa,:?ymposo'-moro ATl C ' ATl C
rpagouka

* CooTBETCTBYET opuruHany. - MNpumeyaHme narotoBuTens 6asbl JaHHbIX.

MpumeyaHus:

1. MapameTpbl ycTaHaBNMBAIOT B Npeaesniax ykasaHHbIX 3HaYeHWiA.

Tabnuua 1

2. Bpemsi aKkcnoauumm ycTaHaBIMBAOT B 3aBUCMMOCTY OT YyBCTBMTENbHOCTY NMPUMEHSIEMbIX (DOTOMNACTUHOK; OHO
OOMXHO BbITb He MeHee 15 c.

3. ASpe - PA3HOCTb MNOYEPHEHUIA aHaNIMTUYECKOR NIUHUM U DOHA BONN3M TUHMMK.

I nnHbl BONH aHANNTUYECKMX cneKkTpanbHbIX NVHNIA N gManasoHbl onpenendeMblX MacCoBbIX aonen npueeneHbl B

Tabn.2.

Tabnuua 2
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Onpenensiemblit | Bun npobbl JnvHa BONHbI JnvHa BONHbI IOwnanasoH
9NeMEHT NNHUA NNHUN onpenensembix
onpenenseMoro | CpaBHeHWs, HM | MaccoBbIX OONEN,
3NEMEHTAa, HM %
AnioMrHUIA MoHonut |1 396,15
394,78 0,2-0,7
1 394,40
111 360,16 I 356,16 2,0-8,0
310,62
1 309,27* I1'304,88 0,5-7,0
I1303,87
I1281,62** I1284,19
2,0-8,0
I 282,00
1 257,51 | 243,41 0,004-0,2
Pacteop |I394,40 | 394,86 0,2-8,0
BaHagwi MoHonnt |1l 326,77 I1326,37
I1303,87 0,2-3,0
I1299,02
11310,23 I 304,88
1,0-6,0
I1'309,31 I1303,87
11303,38
11 289,33 I1282,00 1,0-6,0
11 288,25 }
11 268,80 ®doH 0,002-0,2
Pacteop |(Il) 296,80 I1'303,87 0,1-6,0
Xeneso MoHonuTt 11 288,60
I 259,94 } I1284,19
I 259,84 () 257,26 0,1-2,0
| 255,60
| 248,42 | 243,83 0,01-0,2
Pacteop |l 259,94 261,15
0,1-2,0
Il 257,26
KpemHuia MoHonuTt 288,60
| 288,16 11 284,19
I 282,00
0,05-0,5
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| 251,43 () 257,26
| 250,69 Il 255,60
| 252,05
1 251,43 | 243,83 0,002-0,03
| 243,52 | 243,41 0,03-0,1
Pacteop |1288,16 11 299,02 0,05-0,5
MapraHeu MoHonut |1l 294,92 1 310,62
0,5-1,5
11 293,93 I 303,87
11 261,02 288,60
I 260,57 () 257,26 0,5-2,0
I 257,61 Il 255,60
11 261,02 ®doH 0,007-0,5
I 257,61 ®oH 0,0005-0,007
Pacteop |l 293,31 11 299,02 0,5-2,0
MonnbaeH Mononut I 303,87
11 287,15 288,60
0,5-10,0
I 284,82 11 284,19
11 282,00
Il 268,41 ®oH 0,006-0,5
Pacteop |11 287,15
11 299,02 1,0-10,0
I 284,82
OnoBo MoHomnt |1 303,41 .
11 303,87 1,0-5,0
1 300,91
11 266,12 Il 255,60
| 242,95 } | 252,05 1,0-5,0
Il 245,04
| 242,95 | 243,83 0,003-1,0
Pacteop |I284,00 11 299,02 1,0-5,0
Xpom MoHonnTt 11 303,87
I 284,32 288,60
0,2-3,0
11 284,19
11 282,00
I 268,71 ®doH 0,02-0,2
11267,72 ®doH 0,004-0,02
Pacteop |l 284,98 I1299,02 0,2-3,0
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LnpkoHui MoHonut |11 355,19 11 350,03
11 349,62 | 341,17 1,0-5,0
11 343,82
11 343,05
11 339,20 Il 303,87 3,0-10,0
Il 303,87
0,1-5,0
11273,49 doH
11270,01 1 299,02 1,0-5,0
Il 243,41 0,006-0,1
11 257,14 () 257,26 1,0-5,0
Il 255,60
LinpkoHuia Pactesop |11 273,84 I1299,02 0,1-10,0
11 256,89 () 257,26
Menb Mononut |1 324,75 I 327,53 0,0009-0,01
11224,70 | 224,47 0,01-0,25
Hukenb MoHonut |1 341,48 | 342,89 0,01-0,10
11 239,45 | 243,41 0,10-0,25

* Micnonb3ytoT Npu aHannae CnnasoB, HE COAepXalmnx BaHa4WIA.
** Micnonb3yloT Npu aHannse CniaBoB, He codepXawmx MonmbaeH.
Mpumeyarus:

1. CnekTpanbHble NMHWKW, OrpaHNYeHHble B Tabnuue napaHTe3oM, MoryT ObiTb COOTBETCTBEHHO 06bEAMHEHBI B
ntobble aHanuTuyeckme napbi.

2. lpn ncnonb3oBaHM B aspo30/IbHO-UCKPOBOM METOLE B KayeCTBe BHYTPEHHero craHjapra asoTHOKMCIOoro
HVKENs 3a NMHWIO cpaBHeHns 6epyT nnHUK Hukens 309,91 HM nnn 277,31 HM.

3. Pumckue undbpbl nepes 3Ha4eHNaMn 4AnH BONH 03HAYa0T NPUHAANEXHOCTb NIMHWUIA:
| - HeMTpanbHOMy aToMy;
Il - o4HOKPaTHO MOHN3MPOBAHHOMY aToMy;

Il - oBYKpaTHO MOHN3NPOBAHHOMY aToMy.

Mpwu paboTe no MeTody "Tpex aTafoHOB" BbIMOHAOT cleaytolwme onepaumu:
BblbupatoT He MeHee Tpex CO aHannsmpyemoro cnnaea;

cnektpol CO n AO doTorpadompytoT Ha OOHOW POTOMNACTMHKE MPU BbiBpaHHbIX YCNOBMSX aHanuaa c
paHgoMmaauunei nopsiaka cbemkin. Cnektpbl kaxgoro CO n AO doTorpadompytoT 2-3 pasa;

N3MepsAlnT MNoYepHeHuna 5 Bbl6paHHbIX aHaNUTUYeCKMX NNHUA U NNHWIA CpaBHeHNA, NoACHNTbIBAOT BENMNYUNHY
pPa3HOCTN I'IO‘-IGpHGHI/IVI AS AN aHaNMUTUYeCKux nap NUHWIA N cpefHee apudMeTnyeckKoe No AByM-TPEM CMeKTpaw;

CTPOSIT rpafyvpOBOYHbIN rpadork B KoopaMHaTax AS —lg ¢. OTOT rpaduk NpuUrofeH Ans aHanuaa tex obpasuos,
CNeKTpbl KOTOPLIX CHSATLI BMecTe ¢ CO Ha oHOW GoOTOMNNACTUNHKE;
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no rpagyupoBOYHOMY rpachmky HaX04AT MaccoByio Aonto anemeHta B AO.

Bpems akcnosvumu BbiGMpaldT Takoe, NpuM KOTOPOM 0OecrneunmBaloTCsl HOpMasnbHble MOYEPHEHWS BCEX
aHaNUTNYECKNX NNHUIA.

Mpu pabote no meTomdy "KOHTPONbHOro atanoHa" kpome CO, KOTOPble HYXHbl ONSi MOCTPOEHWMS] OCHOBHOIO
rpagyvpoBOYHOrO rpagouka, ucnonbaytot COIl, KoTopbli OONIXEH YAOBNETBOPSTh Cleayowmm TpeboBaHnsaM:

No XMMNYEeCKOMY COCTaBy OH OOJIXeH HaxoOAuTbCAa BO3MOXHO 6nmxe K cepegnHe nouanas3oHa KOHLI,eHTpaLI,I/II7I,
yKa3aHHOro B HOpMaTVIBHO-TeXHVI‘-IeCKOVI OOKYMeHTaunm Ha OaHHbIlA crinas;

no U3MKO-XUMUYECKMM cBoCcTBaM (cnocoby nutbs, obpabotke), copme u pasmepam COI  ponxeH
cooTtBetcTBoBatb AO.

PaboTy HauMHaloT C NOCTPOEHMSI OCHOBHOIO rpadyupoBOYHOro rpadvika. [ns aToro Ha ogHOW ¢poToNNacTUHKe
gooTtorpadupytoT cnekTpol CO paHHoro cnnaBa BMecTe co cnektpamum COIN. Cnektpbl kaxpgoro CO un COIl
goTorpacpupytot  Tpu-NaTb  pas. 1o cpegHMM  3HAYeHMSM  Pas3HOCTM  MOYEPHEHW A CTPOAT  MNOCTOSHHbIN
rpagyvpOBOYHbIA rpadonk OCHOBHOW POTOMMACTUHKU B KoopAamHaTtax: AS —lgC .

Mpn aHannse npPon3BOACTBEHHbIX 00pa3LoB Ha paboyelr dboTonnactTuHke BMecTe co crekTpamu AO
dooTtorpadpupytoT cnekTpbl COI 2-3 pasa kaxabii. OnpenensitoT pa3HOCTb NOYEPHEHWIA aHANNTUYECKNX Nap MHWIA
ana COM n AO (ASqog W &%,0) Kak cpefHee M3 COOTBETCTBYIOWErO KOMMYECTBa CNEeKTPOB. Ao YMHOXaKOT Ha

BENINYNHY NepeBonHOro KoadpuumneHTa .

MepeBoaHON KOIUUNEHT &, BBOAUMDBIA AN yyeTa CBONCTB aMynbcun paboyeii (poToNNacTUHKN, BEIYUCHSIOT
no cpopmyne

_ A

K ;
455

roe Asj - pasHOCTb MOYEPHEHWU BCMOMOratesibHOM napbl NMMHWIA TUTaHa UKW PA3HOCTb MOYEPHEHUA NNHUKU TUTaHa

Ona AByx CTyneHek OCHa6I/ITeJ'IF|, noacynMtTaHHas no HeCKONIbKUM CnekTpam OCHOBHOW dpoTONNacTUHKN,
Ay - PA3HOCTb I'IO‘-IGpHGHI/II7I TEX Xe BCroMoraTte/ibHbIX IMHUA TUTaHa nnm I'IO‘-IGpHGHI/II7I NMMHUKN TUTaHa Onsa Tex

Xe CTyneHek ocnabutens, nogcymTaHHas ons pa6oqe|7| dpoTonnacTuHKN.

Yepe3 Touky € koopauvHatamu X &Sqqm; lg Coon NPOBOAAT pabounii rpadouk, napannenbHblii OCHOBHOMY, U
NpoBOAAT MO HEMY onpeneneHne MaccoBbix gonen B AO, NONb3ysACb BEANYUHOW £ - ASyp .

Ina nopcuyeta koadopuuMeHTa ¥ pPEKOMEHAYeTCs WCMNOoNb30BaTb Crenylowme napbl NMHUA TuTaHa (B
HaHoMeTpax):

Ti 257,10 - Ti 257,26;

Ti 252,00 - Ti 255,60;

Ti 257,10 - Ti 255,60
unm | n Il ctyneHbkmn ocnabutens (nnHun Ti 356,16; Ti 303,
87).

2.1.5. ObpaboTka pe3ynbTaToB

2.1.5.1. 3a oKOHYaTenbHbIi pe3ynbTaT aHanuaa NPYHUMAIOT CpeaHee apudoMeTnyeckoe Tpex napannenbHbIX
N3MEepPEeHWit, Moy4YeHHbIX MO TPEM CNEKTPOrpaMMam, eC/iv BbIMOIHAETCS YCNoBue:

|Xma.x _Xnﬁn|$4Sr'fn’

roe X,.. - Hambonblwuii pe3ynbTat napanienbHOro N3MepeHus;
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X i - HAMMEHDBLWWI pe3ynbTaT napannenbHOro USMepeHus;

5, - OTHOCUTENbHOE CTaHAAPTHOE OTKNOHEHWE, XapakTepuayiolwee CXOAMMOCTb U3MEPEHWIA;

X, - cpelHee apmmeTnyeckoe, BbIYMCIEHHOE M3 # NapannenbHbiX n3MepeHuit (» = 3).

Mpn npoBeneHWM 3KCnpecc-aHanusa [LONyckaeTCs BblYMCNSTb pe3ynbTaTl aHanusa no ABYM napannienbHbiM
M3MEPEHNsM X; N X, MpuW YCNOBUW, 4TO

|y - X <38, X,

2.1.5.2. BocnpoussogmmocTtb poTorpadomyeckoro Metoga aHanmMsa, XapakTepusyrowasicad OTHOCUTESNbHbIM
CTaHOapPTHbLIM OTK/IOHEHUEM S, , N CXOAMMOCTb 5, NpuBELeHbl B Tabn.3.

Tabnuua 3
Onpegnensiembli JwnanasoH doTorpaduyeckuin Meton | POTOINEKTPUYECKINA
9NeMeHT onpenensembix MeTon
MaCCOBbIX
nonewn, %
MOHONUT pacTBop
Sa Sl' Sa Sl' Sa SI’
He 6onee
MapraHeu, Mmeab 0,0005-0,001 | 0,20 | 0,20 - - 0,15 0,15
AntoMuHuin, BaHagwi,| 0,001-0,01 0,15 | 0,15 - - 0,10 0,10
Xeneso, KpeMHuUi,
MapraHey, Meib
MonnbaeH, onoeo,| 0,01-0,10 0,08 | 0,08 | 0,07 | 0,06 0,06 0,06
XPOM, HUKENb,
LMPKOHWIA
ANIOMUHWIA,  Xeneso, 0,1-0,5 0,05 | 0,045 | 0,05 | 0,045 0,04 0,035
KPeMHWn, MapraHed,
MonnbaeH, XpOM,
HVKENb, LNPKOHUIA
ANIOMUHWIA, BaHaOui, 0,5-2,0 0,04 | 0,03 | 0,04 | 0,03 0,03 0,03
Xeneso, MapraHeu,
MONMOOEH, 0/0BO,
XPOM, LIUPKOHWIA
ANIOMUHWIA, BaHaOui, 2,0-5,0 0,04 | 0,08 | 0,03 | 0,08 0,03 0,03
MonmbaeH, 0N0BO,
LMPKOHMI
ANIOMUHWIA, BaHagui, 5,0-10,0 0,03 | 0,03 | 0,03 | 0,03 0,03 0,03
MONIMBEH, XPOM

2.1.5.3. MeToauku BblYMCIEHNA 5, U 5, NPUBEAEHbI B CIPABOYHOM MPUNOXeHUN 1.

2.1.5.2, 2.1.5.3 (U3meHeHHas penakumsg, Mam. N 1).
2.2. AHanus 06pasuoB, NepeBeLeHHbIX B pacTBOp
2.2.1. CywHocTb MeToAa

MeTon ocHOBaH Ha NepeBeleHNM MeTannnyeckoro obpasua B pacTBop, BAyBAEMbIA PACMbLINMNTENEM B NCKPOBOM
paspsin. CnekTpbl PErncTpupyroT Ha POTOMNACTMHKE.
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2.2.2. Annapatypa, matepuansl n peakTuBbl

CnekTporpacdh cpenHen gucnepcun ¢ ksapueson ontukor tuna UCI-30.

Vickposoi reHepatop tuna UIM-3 nnn NBC-23.

BozaywHbii komnpeccop tnna KBM-8 ¢ anektponpueogom (0,2-0,3 kBT) n pecmsepom Ha pasneHune 50-200 kla.

Pacnbinutens ¢ kamepoii obpaTtHoi KoHaeHcauum (YepT.1).

055

1 - pacnbinuTens; 2 - peanHoBas Npobka; 3 - XUAKOCTHOW Kanunnsp; 4 - BO3AYLWHbIA Kanunnsp
YepT.1
MukpodgoTomeTp Tvna M®-2 nan NP O-460.
TokapHbI CTAHOK 0515 3aTOYKM anekTponos Tuna TB-16.
MpucnocobnexHve ons 3aT04KM YrofbHbLIX 3NEKTPOLOB.
CnekTpanbHoO yncTbie yrav mapok 63 nnu C3 pnametpom 6 Mm.
doTtonnacTuHky cnekTpansbHbie TMNoB |, Il nan 3C yyBcTBUTENBHOCTBLIO OT 3 00 20 eAMHNULL.
Pe3rHOBBbI WnaHr.
®dapdpoposble TUM N,
[MnatnHoBbIE TUM K.
MonuatnneHosas nocyna.
dunbTpbl 6€330/bHbIE CPeLHEl MNoTHOCTY ("6enas neHTa") u NNoTHble ("cuHsAs neHTa") no TY 6-09-1678.
[Meyb MyhenbHas ¢ TepMoperynsaTopom.
AMmmMumak BoaHbIi no FTOCT 3760-79, 25%-Hblii pacTBop.
Kucnota cepHas no TOCT 4204-77, pa3basneHHas 1:3.
Kncnota consHas no FOCT 3118-77.
Kucnota dptopuctosogoponHas no FOCT 10484-78.

Kucnota asotHasa no FOCT 4461-77.
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MmaopokcunammHa rugpoxnopmg no FOCT 5456-79, pacteop 100 r/amM3 (ruapokcmnammHa rugpoxnopua).

Hatpwus rugpookncb no FOCT 4328-77, 0,1 H. pacTsop.

Hatpwuin kpemuekucnbinn (Na,SiO5-9H,0) no TY 6-09-5337.

TutaH rybyatbliii Mapku TI1-00 no FOCT 17746-79*.

* Ha Ttepputopun Poccuiickoit depepaunn peicteyer TOCT 17746-96. - lNpumeyaHne narotosutens 6asbl
OaHHbIX.

AntoMuHWIA nepBrYHbIn Mapky A95 no TOCT 11069-74*.

* Ha Tepputopumn Poccuiickoin denepaunn peincteyet TOCT 11069-2001. - MNpumeyaHme nsrotosutenst 6asbl
JaHHbIX.

MapraHew metannuyeckuii mapkun Mp-00 no TOCT 6008-82*.

* Ha Tepputopun Poccuitickoin Pepepaunn neicteyet TOCT 6008-90. - MNpumeyaHue nsrotosutens 6asbl
OaHHbIX.

Onoso metannnyeckoe mapku 01 no FOCT 860-75.
Hukenb metannuyeckuin mapky HM1 no FOCT 492-73.
MonmbaeH MeTannnyYeckunin, BaHaaMin METANNNYECKMIA (MAcCcoBas AONS OCHOBHOrO anemMeHTa He MeHee 99,5%).

Xpom meTannmyeckuin mapku X00 no MOCT 5905-79*.

* Ha Ttepputopun Poccuiickoii ®enepaunn geiicteyetr FTOCT 5905-2004. - MNpuMmeyaHue narotosutens 6asbl
OaHHbIX.

Xeneso Metannmyeckoe BOCCTaHOB/IEHHOE.

LlnpkoHust xnopokuck (umpkoHuia xnopuctbin ZrOCI 5, -8H 5 0).

Boga auctunnuposaHHas no FOCT 6709-72.

CraHpapTHble pacTtBopbl: TuTaHa ¢ 7=0,02 r/cm3; anommHusa ¢ 7=0,01 r/cm3; BaHagma ¢ 7=0,01 r/cm3;
xenesa ¢ 7=0,01 r/cM2; kpeMHus ¢ 7=0,001 r/cm3; mapraHua ¢ 7=0,01 r/cM3; MmonmbaeHa ¢ 7T=0,001 r/cm3;
Hukensa ¢ 7=0,01r/cm3;0noBac 7=0,01r/cm3; xpoma ¢ 7 =0,01 r/cm3; umpkoHus ¢ 7 = 0,001 r/cm3.

MpuroToBneHNe cTaHAapPTHBIX PACTBOPOB ONCaHO B 06s13aTEIbHOM MPUNIOX
eHnn 2.

2.2.3. MNonrotoeka npob

AHannsunpyemyto npoby Maccoii 1 r pacTBOPSIOT Npu HarpeeaHun B 50 cM 3 cepHoii kncnoTel (1:3), nobaensas ons

OKUCNEHNSI HECKONbKO Kaneflb KOHUEHTPUPOBAHHOW a30THOW KUCNOTbl  WAW  pacTBoOpbl  rugpoxnopupa
rngpokcunammHa 100 u 200 r/om3. lMocne MONHOro pacTBOPeHUsi NMpPobbl PacTBOp MepeBOAsiT B MepPHyl Konby

BMecTuMocTblo 100 cM3, [oBOASAT 06'bEM pacTBOpa L0 METKM BOLOW U TIaTe/IbHO NepeMeLBatoT.

2.2.2, 2.2.3. (N3meHeHHas pepakuus, Nam. N 2).
2.2.4. lpoBegeHve aHanuaa

2-3 cM3 pacTBopa, NPUroTOBAEHHOro No n.2.2.3 noMewaroT B Kamepy pacnbinutens 1 (cMm. yepTt.1) u 3akpbiBaloT
OTBEPCTUE pacnbinMTeNs pe3nHoBo NPOBKOiA 2, B KOTOPYIO BCTABNEH YrONbHbIA 3NeKTPoL (H4epT.2).
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P

-

25+30
SRR

w25

ks

aF

YepT.2

Pacnbinntens 1 (4ept.3) 3akpennsoT B AepxaTene wrartmBa cnekTporpada 2. BknwoyaloT komnpeccop 6,
nepekpbiBas OOCTyn Bo3gyxa B pacnbinutenb 3axwumom 3. lNpu goctnxeHun B cucteme pasneHms 70-80 «klla,
n3mMepsieMoro no MaHomeTpy 4, cHuMaiT 3axum 3. Boagyx noctynaetr B pacnbiivTenb, HayvHaeTcs nojaya
aspo30/s B paspsAdHbIA NPOMEXYTOK U pernctpaums cnekrpa.

K cnen -
maozpapy Z

\s —inw

1 - pacnbinMTens ¢ NPOHKOM 1 NeKTPOAOM; 2 - AepXaTenn 3NeKTPOA0B MCKPOBOrO WTATUBA; 3 - 3aXXMNM;
4 - maHomeTp Ha 100-200 k[a; 5 - pe3nHoBbIf WnaHr; 6 - KOMAPECCop BO3AYLWHbIA C 9NeKTPONPUBOLOM

Yept.3
YcnoBusi NpoBeAeHNs aHanuaa npveeneHsl B Tabn. 1.

,ﬂ,ﬂI/IHbI BOJTH aHAMNTUN4YEeCKNX cneKTpaanux NVHUIA N anana3oHbl onpenenﬂemux MacCCOBbIX D,Oﬂel‘7l ﬂpI/IBe,EI,eHbI B
Tabn.2.

Lng noctpoeHus rpadpkoB MCMOMb3YIOT pacTBopbl Ans rpagynposaHus (PI7), npuroToBneHHblE N3 CTaHLAPTHbBIX
pPacTBOPOB OTAE/NbHbIX 3/IEMEHTOB.

KonuuecTtBo cTaHoapTHOro pacteopa (v, cM3, Heobxoanmoe Ana NnpurotosneHnst P, BHIYMCASIOT MO chopmyrie

!
EPE g
11077

roe v - npuroTasnvsaemoe konuyectso Pl cm3;
X,- cyMmapHas maccosast 1ons anemeHToB B PIT, r/om 3 ;
X, - MaccoBas nons anemeHta B Pl B pacyeTe Ha MeTann, %;
T - MaccoBas KOHLUEHTpauus cTaHgapTHOro pacTeopa anemMeHTa, r/'cm 3.
3HayYeHns BeIMYNH Xy, K4 W v 3a[al0T, ICXOLA M3 KOHKPETHON aHanMTn4Yeckon 3agaun.

Insa npurotoenenma PIT ponyckaetcsa ucnonb3oBaHue komnnekta CO unm ogHoro CO. lMpu ncnonb3osaHun
oaHoro CO B pacTtBopbl Npob 1 P BBOOSIT B Ka4ecTBe BHYTPEHHEero ctaHgapTa 15 cM3 a30THOKMCNOro HUKeNs Ha
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100 cMm3 pacTtBopa.

Coctas PI" (C) B npouLeHTax, NpUroToBieHHbIX U3 ogHoro CO, BbIYMCASIOT MO coopMyne

C=Cl'

3

e

y

roe C; - Maccosast gons anemeHTa B metannuyeckom CO, %;
m-macca CO, r;

my - MACCa aHanMa3unpyemoi npobol, r.

AHanma pacTeopoB nNpob NpoBoasT no MeTody "Tpex aTafoHoB".

2.2.2-2.2.4. (U3meHeHHas pegakums, Nam. N 1).
2.2.5. ObpaboTka pe3ynbLTaToB
2.2.5.1. ObpaboTka pe3ynbTaToB npuseneHa B n.2.1.5.

2.2.5.2. BocnponssoaumocTb MeToda 5, Y CXOAMMOCTb S, MpuBeneHbl B Tabn.3.

(N3meHeHHas pepakuus, Nam. N 1),

3. ®POTO3NEKTPUYECKMN METO, CNEKTPANBbHOIO AHAJIU3A

3.1. CywHocTb MeToAa

MeTon ocHoBaH Ha BO36YyXAeHWM CMeKTpa AyroBbiM WAN UCKPOBbLIM PA3PSA0M C pernctpaumein MUHTEHCMBHOCTM
NIHWUIA C NOMOLLBbIO OTO3NEKTPUYECKOA YCTAaHOBKM.

3.2. Annapartypa 1 peakTu1Bbl

YctaHoBka hotoanekTpuyeckas (ksaHtomeTp) Tuna AP C-10M, P C-36, ADC-41 unn MOC-4.
MeHepatop Tvna F9Y-1, YIro-4, IBC-1, "APKYC" nnu UI-3.

Yrnm cnektpanbHO ynctble Mapku C2 unn C3, onametpom 6 M.

MpyTtkn megmn mapku MO0, M1 nnn M2 no FOCT 859-78, amameTpom 6 mMm.

TokapHbIi cTaHoK Tuna TB-16.

Mpucnocobnexvie ons 3aTo4kn yrnen.

CTtaHok wnmdgoBanbHbINA.

HonyckaeTcs nNpuMeHeHWe Apyrol annapaTtypbl, 060pyLOBaHWEe W MaTepuanoB MpW YCNOBWUU MONyYEHWS
TOYHOCTU aHanNn3a, He HXXe NPeayCMOTPEHHOW HACTOSILUMM CTaHLapPTOM.

3.3. MoarotoBka obpasuos
O6pasubl roToBSIT, Kak ykasaHo B n.2.1.3.
3.4. [poBeneHne aHanusa

AHanns NpoBOAsAT MO METOLY "TPEX 3TanoHOB" MU "KOHTPOIbHOro aTanoHa".
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YcnoBus NnpoBefeHUs aHanmaa npueeneHbl B Tabn.4.
LnvHbI BONH aHanMTUYeCKnX CNeKTpanbHbIX MMHWUIA NpuBeAeHbl B Tabn.5.

AHanuTnyeckve NUHUM BbIGMPAlOT B 3aBWCMMOCTU OT MacCOBOM [ONM aneMeHTa B obpasle, BO3MOXHOCTM
pasMmelleHMs BbIXOOHbIX leneii Ha kKapeTkax kBaHTomeTpa W T.40. [onyckaetcs WCMNonb3oBaHWMe AOpyrux
aHaNUTMYECKMX JNIMHWIA MNpPU  YCNOBMKU, 4YTO OHM obecrneynBaloT TOYHOCTb M YyBCTBUTENbHOCTb, OTBevawlwme
TpeboBaHNAM HaCTOALWEro cTaHJapTa.

MaccoBass nonsi anemeHtoB B AO onpenensitoT C MOMOWbI0 rPasyupoBOYHOro rpadovika, MOCTPOEHHOro B
KoopavHaTax: # —lg & UMK » - No 2-3 NapannenbHbIM M3MEPEHNSM.

Mpwu paboTe Ha KBaHTOMETPax Mo METOLY "KOHTPONbHOrO 3TanoHa" ¢ NOCTPOEHNEM rPaLyMPOBOYHOMO rpagouka B
KoopAMHaTax x; —lg ¢’ MOCTynaloT, Kak ykasaHo B n.2.1.4 (x - nokasaHue npubopa, NPONOpLMOHaNbHOE norapudmy

WHTEHCMBHOCTK). py 39TOM rpafyMpOBOYHbIA Fpachvk MPOBOAST Yepe3d TOYKY C KoOopAuMHATaMu #imam; lg Ceon
napannenbHO OCHOBHOMY rpadouky.

Mpy nocTpoeHWn rpamyvMpoBOYHOTO rpadvka B KOOpAMHATax #, - peructpupytoT cnektpel CO, no

ycpeOHEeHHbIM oTcYeTaM CTPOST rpadyypOBOYHbIA rpaduk U NPOOONXAaT ero 40 NepeceyeHmns C 0Cbio MaCcCOBbIX
nonei (u, - MokasaHve npubopa, NMPOMOPLMOHANbHOE WHTEHCMBHOCTW). Touka nepeceyvenns sBnsieTcs "TOYKOM

BpalleHns" rpafyMpoBOYHOro rpadpmka (Mpu  YCNoBWMM MOCTOSIHCTBA "HyneBoro" oTcyeta npubopa no
COOTBETCTBYIOIWEMY KaHany).

Mepen aHanusom obpasuoB peructpupytoT cnekTpbl COM 3-5 pas, yepe3 TOuKy BpaWEHWS U TOYKY C
KOOPAMHATAMW #90qpr; Crom MPOBOAST pabounii rpafyvpoBOYHbIA rpadovik, MO KOTOPOMY OMpedensioT MacCoBylo

LON0 3NeMeHTa B
AO.

3.5. ObpaboTka pesynbTatoB

3.5.1. ObpaboTka pe3ynbTaToB npuseaeHa B n.2.1.5.

3.5.2. BOCI'IpOI/I3BOJJ,VIMOCTb doOTO3NEeKTPNUYECKOro Metoga aHanmsa 5, U CXooMMoCTb S, npvBeneHbl B Tabn.3.

(NameHeHHas pepakuus, Nam. N 1).

Tabnuua 4
KoHTponupyemble Ycnosusa nposeaeHns aHanuaa
napameTpbl
KsaHTomeTp |KBaHTOMeTp| KBaHTOMeTp KeaHtomeTp MPC-4
AoC-10M, | OPC-36, O C-41,
reHepartop | reHepatop |reHepatop VIBC-
roy-1 Yra-4 1
reHepartop
"APKYC" nr-3
Jyra nepeMeHHOro Toka VIMny nbCHbIA Hyra BbicokoBonbTHas
aneproanyeCcKuii | nrepeMeHHoro nckpa
paspsg TOKa
MOBbIWEHHOr 0
Hanps>XxeHns
HanpsxeHne 220
nutaxwus, B
Cwna toka, A 1-3 1-2 5,5 1,1-1,8 2,5
MeTon D a30BbIN
ynpasneHus
®dasa noaxwura, 90
rpag.
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EmMkoCTb, MK® - - 16 - 0,01

VIHOYKTMBHOCTb, - - 500 - 0,01

Ml

PaspsapaHbiii - - - 55 3,0

NPOMEXYTOK, MM

AHanMTnyeckuni 1,5 1,5 5,0 1,5 2,0

NPOMEXYTOK, MM

lWnpnHa BxomoHOM 0,02-0,06

wenun, MM

WnpwnHa 0,04-0,20 BbibupatoTcs B 3aBMCUMOCTM OT KOHLEHTPALIMU SNEMEHTA

BbIXOOHbIX LEenen, 1 CTeneHn nerupoBaHnsg cnnaea

MM

O6xwur, ¢ 7-10 7 25 5-30 20

oKcnosnuums, ¢ 30 30 25 30 20

lMpoTuBoanekTpos YronbHbIA ouamMeTpom 6 MM, 3aTOYEHHbIV Ha nonycapepy

W Ha KOHYC C Yriom npu seplmnHe 120°

Cunctema n-lgl, »-0

KOOpAMHAT 7kl ¢ noC
MpuMeyaHuns:

1. MapameTpbl BbIBMPAIOT B Npefenax ykasaHHbIX 3HaYeHIA.

2. na cnnaea mapku BT5J1 MOXHO ncnonb3oBaTtb NOACTABHON MELHbIA SM1EKTPOL ANaMeTpoM 4 MM, 3aTOYEHHbIV
Ha yCeYeHHbIN KOHYC C Niowankon 1 mm.

3. lMpu nposegeHun aHanusa Ha keaHTOoMeTpe OPC-41 c reHepatopom VIBC-1 cnepyet wncnonb3osaTb
conpotmsneHue 11,5 Om.

Tabnuua 5

Onpegnensiembii JnvHa BONHbI IMHNUK JwranasoH onpenensiemMbix
3NEeMEHT OnpenensiemMoro afeMeHTa, HM| MacCoBbIX KOHLUEHTpaunun, %

AnoOMUHNA | 265,2 0,004-10,0

11 360,1
396,15
1 394,40

1 308,21

Banaguii 572,70 0,002-6,0
| 437,92
1 326,77
318,54

11311,84
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Xeneso

I1271,41
I1259,94
I1259,84

I1238,20

0,01-2,0

KpeMHuia

| 288,1

0,002-0,5

MapraHeun

I1294,92

11 293,31

0,0005-2,0

MonunbaeH

1 553,30
| 386,41
I1277,54

I1284,8

0,006-10,0

Onoso

| 326,23
1317,50

1 284,00

0,005-5,0

Xpom

1 534,58
| 425,43
I1296,17
I, 11 284,92

I1267,72

0,004-3,0

Hukenb

1 341,48

0,01-0,25

LinpkoHuin

477,23
| 349,62
I1343,82

11'339,20

0,006-10,0

Menb

1 324,75

0,001-0,25

MpuMeyaHns:

1. B ka4yecTBe NMMHMM CPABHEHNSA MCMONb3YIOT NMHMK TuTaHa: | 453,32 HmM; | 363,55 HMm; Il 324,19 Hm; I 271,62 Hwm; |
334,9 HM 1NN Hepas3NOXEHHbIN CBET.

2. Nunuio BaHaoms Il 311,84 HM HENb3a MCNoNb30BaTh B NPUCYTCTBUN XpOMa.

3. NIunnio antommHus | 308,21 HM HENb39 UCNONL30BATL B MPUCYTCTBMM BaHAAMS.
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MPUNOXEHNE 1
CnpaesoyHoe

OLLIEHKA TOYHOCTU CIMNEKTPAJIbHOIO AHAJIN3A

1. TOYHOCTb CNeKTpanbHOro MeToda aHanuaa - Ka4ecTBO M3MepeHniA, oTpaxatowee 611M30CTb UX Pe3ynbTaToB K
WUCTVHHOMY 3HAYEHUO W3MEPSIEMOW BENMYUHBLI - OMPELENseTcs 3HAYEHWEM CUCTEMATMYECKUX W CRyyaliHbIX
MorpewHoCcTe Mpu YCNoBUW, YTO MPOMaxU WCK/OYEHbl M3 pacyeToB (CryyailHble MOrPewHOCT MOAYMHAIOTCS
HOpMasbHOMY 3aKOHY pacnpeneneHus).

(NameHeHHas pepakuus, Nam. N 2).

2. MNpn npaBunbHO HACTPOEHHOW CMeKTpanbHOM annapatype W BbINONHEHWM pekoMeHdauui cTaHgapta no
npouenype aHannsa OCHOBHbIMU UCTOYHNKAMUN CUCTEMATUYECKMX MOrPeLHOCTEN ABNAIOTCS MNOrPeLHOCTH, CBA3aHHbIe
C BNNSIHAEM CTPYKTYpPbl 1 XMMUYECKOr0 cocTasa Npob Ha pe3ynbTaTthl aHanmaa.

STV MOrpewHocTN OONXHbI OblTb BbISIBNEHbI COMOCTAB/EHMEM pe3ynbTaToB aHanua3a npob, BbIMNOIHEHHOro
XMMUYECKMM W CrekTpasbHbiM MeTohamy aHanusa no 6onbloli Bblbopke (He MeHee 30 npob) M ycTpaHeHbl
KOPPEKTMPOBKOIN MOMOXEHMST pamynpoBOYHbX rpadoukos no COIll. [NpoBepky MpaBUbHOCTN pPe3ynbTaToB
XMMUYECKOro aHanmsa nposonat B cootsetcTemm ¢ FOCT 19863.1-80 - TOCT 19863.13-80.

3. Pesynbtat aHanusa npobbl, MONYyYEHHbIA Kak cpefHee apugMETMYeckoe, Hampumep, K3 OByX (Tpex)
napannenbHbiX U3MepeHwit, T.e. Mo ABYM (TPEM) criekTpaM, CnefyeT paccMaTpuBaTh Kak 0AHO onpeaeneHue.

4. BocnpousBoanMOCTb CMeKTpasibHOro MeToda aHanmaa - Ka4eCcTBO U3MEpPEeHUiA, oTpaxatllee 6M30CTb Opyr K
OpYry pe3ynbTaToB U3MEPEHWiA, BbIMONHSEMbIX B PA3/IMYHbIX YCNOBUSIX (B pa3nnyHOe BPeMs, B pas/nyHblX MecTax,
Pas3NMyHbIMM MEeTOOaMWN U CPeAcTBaMM) - XapakTepusyeTcsl 3Ha4YeHWeM OTHOCUTENIbHOW cpedHel KBaapaTuyeckom
MOrPeWHOCTN (OTHOCUTENbHBIM CTAHAAPTHBIM OTKNIOHEHUEM) EAMHUYHOIO OnpeneneHus 3, .

(N3ameHeHHas pepakuus, Nam. N 2).

5. lns noncyeTta S, BbIOMPAIOT HE MeHee NsATU 06pasL OB OAHOM MapKM Cnnaea, MMEWNX NPUeAN3nTEeNbHO OAVH
N TOT X€& XUMWUYECKMN CoCTas, U B Te4eHne S CyT NpoBOLAT UX aHanns cepusamn (ogHa cepus B CyTkm). Permctpaumio
CMEeKTPOB B KaXAow cepun NpOBOASAT B PasnMyHOl MOCNenoBaTeNbHOCTU, T.e. ¢ paHaomusaumen. CnekTpbl 04HOW
cepun perncTpupytoT Ha ofHOW dpoTonnacTuHke. Ha kax.don dpoTonnacTuHKe nonyyatoT rno TPy cnekTpa Kax.noro
obpasua n no Tpu cnektpa kaxporo CO. lMocnenHve Heob6XOOUMbI ANS MOCTPOEHWUS UNN KOPPEKTUPOBKU
rpanyvpoBOYHbIX rPadorKoB.

Mpy OOTO3NEKTPUYECKOW PErNCTPaLMM Nepes HayanoM N3MepPEHUii NPOBOAAT KOPPEKTUPOBKY FpaayvpOBOYHbIX
rpadouKoB, a 3aTeM pPerucTpaumio CnekTpos.

Bcero ot kaxaoro obpasua nonyyaroT 3a 5 cyT no 15 namepeHnuii (NsiTb onpenenexHuni).

Ins kaxporo obpasua BbIMMCASIIOT CTaHAAPTHOE OTKIOHEHMe S Mo popmyne

roe Cj - CpenHsAa MaccoBas ONs aNeMeHTa B j-M o6pa3ue, BblYMCNIEHHAsA N3 NATY onpeaeneHnia;
Cij' mMaccoBasi oS 9NeMeHTa no i-my onpeneneHnto B i -M o6pa3ue, BblYMCNIEHHAA N3 TPEX U3MEPEHNIA;

z- YACNO onpegeneHnii (# =5).

Hanee Bbluncnsaot CTaHOapTHOEe OTKJ/IOHEeHMe S; no dpopmyne
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5 =

a

\1512 +55 +55 +84 + 53 2)
q

roe 5,5, .S - cTaHOapTHOE OTK/IOHEeHMWe, MOACYMTaHHOE COOTBETCTBEHHO MO NMEpPBOMY, BTOPOMY 1 T.4. obpasuam
no goopmyne (1);

g - yucno obpasuos (g =5).

OTHOCKTENbHOE CTAaHOAPTHOE OTKIOHEHME &, , XapakTepuayiolee BOCMPON3BOANMOCTb aHann3a, Bbl4MCASIOT No
tbopmyne

a

g % (3)

rge ' - cpenHdasa maccoBsas OONd 3neMeHTa B 06pa3u,ax, BblHMCNEeHHas no CpOpMyﬂe
C_Cl +Cz +C3 +C4+Cj
q 3

(4)

roe ., Ty, . Cs - CpelHsia MaccoBas [LONS 3/eMeHTa COOTBETCTBEHHO B MEPBOM, BTOPOM U T.4. obpasuax,
BblYMCNEHHAS 13 5 onpeaeneHunii.

6. CxoAMMOCTb pe3ynbTaTOB M3MEPEHWU - KAYeCcTBO W3MEPEHWiA, oTpaxaiouwee 6nM30CTb Opyr K Opyry
pe3ynbTaToB U3MEPEHWi, BbIMONHSEMbIX B OAMHAKOBLIX YCNOBUSX, - XapakTepuayeTCcsl 3HaYeHWEM OTHOCUTENbHO
cpelnHei KBaapaTn4yeCcKon NorpewHoOCT! eANHNYHOTO N3MEPEHUS.

(NameHeHHas pepakuus, Nam. N 2).

7. 3HayeHve 5, HaxomaT no cepum m3 20 napannenbHbIX W3MepeHuii ogHoro obpasua npu npasWbHO
HacTpOEeHHON annapartype.

CHauana BblYMCNSIOT CTaHAAPTHOE OTK/IOHEHWE §; No dhopmyne

roe Cp - CPefHss MaccoBas foNs aneMeHTa B obpasue, noacuntaHHas u3 20 napannenbHblx U3MepeHuii;

C;* - Maccosas [ons aneMeHTa B 06pasue, BbIYUCNEHHAs MO i -My N3MEPEHMIO;

#,- YACNO U3MepeHunin B cepum ( », =20).

* dopMyna 1 sKCnnmKaums K Heil COOTBETCTBYIOT opuruHany. - NMpumedaHne narotosutens 6asbl AaHHbIX.

Llanee BbluMCNAOT OTHOCWUTENIbHOE CTAHOAPTHOE OTK/IOHEHWE 5, XapakTepusylolee CXOLMMOCTb U3MEePEHI,
rno goopmyne

o (6)

8. Mpwv npoBeAeHNN aHaNM30B YaCcTO BO3HMKAET HEOOXOAUMOCTb B OLIEHKE MOrpewWHoCT pedynbTata aHanmaa =
W B OLEHKe OoBepuTenbHbIX npenenos. MMpu goBeputenscHol BepoaTHOCTH 0,95 M UCKMIOYEHHBIX CUCTEMATUYECKMX
MOrpPeLWHOCTSX £ BBIYUCASOT MO chopMyne

—=", (7)
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roe & - 44cno onpenenieHuid, Mo KOTOPbIM BbIYMCNEH pe3ynbTaTl aHannsa obpasua (06blYHO B CreKTpasibHOM
aHanuse ¥ =1wunm 2);
', - pesynbTaT aHanuaa obpasua, BbIUCNEHHBIV MO 37 ONPELENEHNSM.

BbluncneHHoe 3HayeHwe = 03HayaeT, YTO C HaAEeXHOCTblo 95% UCTMHHOE 3HayeHne onpenensieMoi BENNYUHDI
NexXuT B UHTepBane Mexay sHadyeHnamm

28,0,

,\fj'_J

25,°C,

v

C, nc, +

Mpwu aTom Hanbonee BEPOATHLIM PE3YNbTATOM aHanM3a sSBNsSeTCs 3HavyeHme .

9. CmMeleHne rpadynpoBOYHOro rpadmka OTHOCUTENbHO OCHOBHOro (apeid A Ha yposHe COIl) cumtaetcs
3HAYMMbIM, €CNI OHO MPEBLIWAET CTaHAAPTHOE OTKNOHEHUE Pe3ynbTatoB 4 U3aMepeHunii, nogcuntaHHoe no COI, T.e.
, 5 Ceon .
npu A —? HeobxoAuma KOppeKTNpOBKa rpaduka, rae xzy - YUCNo napannenbHbix uamepexuii ans COI, no
ot

KOTOPOMY KOHTPONMPYETCS NONOXeHNe rpadomka (=g =4);
Coom - Maccoeas gons anemeHta 8 COl.

lMonoxeHue rpaayvMpoBOYHOro rpadpuka pekoMeHayeTcs KoHTponmposatb no 1-2 COl 2-3 pasa B CMeHy.

10. Ecnn pasHocTb Mexay pe3ynbTaTtoM aHanusa v O4HUM 13 npefenbHbIX 3Ha4YeHUA MacCoBOW LONN 3N1eMeHTa
_ 50X
ONS JaHHOro cnnaea, ykasaHHbix B TOCT 19807-74* no abCoONOTHOW BENWYMHE MeHble unu pasHa —& —H

N,

aHanu3 NpoBoAaT xumuyeckum metogom no FOCT 25086-87 n TOCT 19863.1-80 - TOCT 19863.13-80, roe - 4nicno
onpeneneHun (=1 unn 2);

T0

roe Xy - CpelHuii pesynbTaT aHanusa us ogHoro Unm AByx onpeaeneHui.

* Ha tepputopumn Poccuiickoii depepauun geiicteytor FTOCT 19807-91. - MNpumevyaHne umarotoButens 6asbl
OaHHbIX.

11. KoMnnekcHyto oueHKy paboTbl reHepaTopa Bo30yXAeHNs CrekTpa, CnekTpanbHoro npubopa u anekTpOHHOro
N3MepUTENBHOrO YCTPOMCTBA peKoMeHayeTcs nepuoamyeckn (1-2 pasa B Mecsil) NPoOBOAWTb MYTEM OMpeneneHns
OTHOCUTE/NIbHOrO CTAHAAPTHOrO OTKNIOHEHNS S, No cepun 13 20 napannenbHbiX U3MepeHuii no dopmyne (5).

HaipeHHoe 3HaueHue S, CpaBHMBAIOT C &, T.e. C TEM CTaHAAPTHLIM OTK/IOHEHVEM, KOTOpoe BblNo BblYMCNEHO
paHee Npu HacTpoeHHo annapatype. CpaBHEHME NPOM3BOLAT MO F KPUTEPWIO.

2

By
Ecnn 7 =Z5 Gonbwe vem TabnnyHoe 3HAYEHME Frg, TO ITO yKasbiBaeT Ha TO, 4TO annaparypa Tpebyet
SI'

HacTpowku. Npu nosepuTenbHON BeposTHOCTU P = 0,95 1 ykaszaHHOM yucne nsmepeHui B cepum (#, =20) Frep =2,1.

MPUNOXEHWE 2
ObgsarenbHoe

NMPUrOTOBJIEHUE CTAHLOAPTHbIX PACTBOPOB

1. CTaH4apTHbIA pacTBOp TUTaHa C MaccoBOM KOHUeHTpaunein 7 =0,02 r/cm2: 2 r rybyatoro TutaHa pactBopsioT
npu HarpeBaHuu B 25 cM3 cepHol kucnoTtbl (1:3), mopgepXxuBasi MOCTOSIHHbIA 06bem BomOR. Mo OKOHYaHWK

pPacTBOPEHUS TUTAH OKUCNAOT OO YEeTbIPEXBANEHTHOrO COCTOSHWS A0OaBNEeHMEM HECKONbKMX Kanenb pacTBopa
rnapoxnopuaa rugpokcunammHa 200 r/gM3 . PacTBop NepeBosiT B MepHyto konby BMectumocTbio 100 cm 3, fnoBoasT
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ero o6 bemM [0 MeTKM BOAOW 1 nepemMewnsaroT.

(N3smeHeHHas pepakuus, Nam. N 2).

2. CTaHOapTHbIA pacTBoOp antoMuHNa ¢ 7 =0,01 r/cM3: 1 r NepBMYHOro anioMUHUS PacTBOPSIOT NPU YMEPEHHOM
HarpesaHun B 30 cm3 consHon kucnoTbl (1:1). o OKOHYaHWWM pacTBOPEHWS pacTBOP OXNaXAawT, NepeBodsT B
MepHyto konby BMecTuMocTbto 100 cM3, AOBOOST ero 06 bem 40 MEeTKU BOLAONM U NepeMeLLBaLoT.

3. CtaHpapTHbIA pacTBop BaHaamst ¢ 7=0,01 r/cM3: 1 r MeTannuyeckoro BaHamoms pacTBopsoT B 20 cM 3

KOHLEHTPUPOBAHHOW a30THOW KWcnoTbl. 1o OKOHYaHUWM PaCTBOPEHUS PacTBOP NEPEBOAST B MEPHYK Konby
BMecTMMOCTbio 100 cM3, noBOASIT ero 06 beM 10 METKM BOAOW M NepeMeLnBator.

4. CraHpapTHblA pactBop Xxenesa ¢ 7=0,01 r/cmM3: 1 r MeTanIn4eckoro BOCCTAHOBNEHHOrO Xenesa
pactBopsitoT B 40 cM3 consiHoi kucnoTbl (1:1). Mo OKoHYaHUKM pPacTBOPEHWS PacTBOP NEPEBOIST B MepHyto Konby
BMecTMMOCTbio 100 cM2, 0oBOASIT ero 06 beM 0 METKM BOAOW 1 NepeMeLwmnBator.

5. CraHpapTHbIi pacTeBop KpemHus ¢ 7=0,001 r/cmi: 10 r kpemHekucnoro Hatpusi (Na,SiO;-9H,0)
pacTBopsitoT B BoAe, npubasnsitot 20 kanenb pacteBopa rmapookmcu Hatpust 0,1 Monb/OM2, OUNbTPYIOT 4Yepes
cknagyaTbiil punbTp "CUHAS NeHTa" B MepHyto kKonby BMecTMOCTbio 1 OM3, 0oBOAST ero 06beM OO0 MEeTKU BOLOMN 1
nepemewwmnsaroT. PacTBop XpaHsAT B NONNATUNEHOBOW NOCyde.

YcTaHaBnmBaloT MacCoOBYIO KOHLEHTpauuio pacteopa T: B hapdpopoBoit yawke K 50 cM 3 annmKBOTHON YacTu
KpeMHekucnoro Hatpus npubasnsiioT 10 cM2 cepHoW KucnoTbl (1:1), OCTOPOXHO NMEpeMellrBaloT ¥ BbiNapuBaoT
nocyxa. 3atem pnobaBnsatoT 10 CM3 KOHLEHTPUPOBAHHOW CONSIHOM kmMcnoTel u 150 cM3 BOAbl, MepeMewnBalT u
OCTaBMSAOT B TEMHOM MecTe Ha 40 MuH ans koarynsiuun. Ocafok (ounbTpyloT Ha dunbTpe "Genas neHta" ¢
abcopbeHTOM U MPOMbIBAIOT BOCEMb pas ropsyYMM pacTBOPOM CONSHOW KucnoTtbl (1:99). ®@unbTp ¢ ocankom
NoAcyWwnBaloT, 030410T B NNATMHOBOM TUMNE 1 MpoKanMealoT B MyddenbHoW neyn npu Temnepatype 1000-1100 °C 8
TeyeHne 40 MuH. Turenb oxnaxpalT W B3eewwvBaloT. [lpokaneHHblli ocagnok obpabatbiBaoT 10-20 kannsmu
dOTOPMCTOBOOOPOAHON KUCNOTbl, OAHOW Kanneni KOHLEHTPMPOBAHHOW CEpHOM KWUCNOTbl W HarpesawT Ao
npekpaweHns BbloeNeHNs NapoB CEepHOro aHrngpuga. Turenb ¢ 0cafkoM BHOBb MPOKanuBaloT B MyqENbHON neyu
npu Temnepatype 1000-1100 °C B TeueHue 10 MWH, OXNaxaarT 1 B3BELWNBAIOT.

MaccoByto KOHLEHTPALMIO CTAHAAPTHOIO PacTBoOpa KPEMHUS (T) T/CM3, BBIYMCASIIOT MO (DOpMy e

_ (m—my) 04675
V b

T

roe = - Macca ocagka no o6paboTkm (o TOPUCTOBOOOPOAHON KUCNOTOM, T;
- Macca ocafka nocne obpaboTku O TOPUCTOBOLOPOAHON KMCNOTOM, T;

0,4675 - KOa(pPULMEHT NepecyeTa OBYOKMNCU KPEMHUS HA KPEMHWUI;

- 00beM CTaHAAPTHOro pacTBopa, B3SAThIN ONS onpeAeneHnst coaepXaHus KpeMHUS, CM3 .

6. CtaHpapTHbIi pacTBop MapraHua ¢ 7=0,01 r/cmM3: 1 r MeTannnyeckoro mapradHua pactsopsioT B 30 cMm3

as30THOM kucnotbl (1:1). PactBop KunaTat onsg yoaneHns okucnos asoTta. 1o OKOHYaHMu pacTBOpEeHMst pacTBop
OXNnaxjaloT, NepeBoasiT B MepHyl konby BmecTumocTbio 100 cM3, OOBOAST €ro o6bem A0 MeTKU BOLOWN WU

nepeMeLInBaloT.

7. CTaHOapTHblin pacteop MonubaeHa ¢ 7 = 0,001 r/cm3: 0,1 r MmeTannmnyeckoro monubaeHa pacteopsioT B 10 cMm
3 asoTHoi kucnoThbl (1:1), npubasnsioT 20 cM 3 cepHOM KucnoTol (1:2), BbiNapuBalOT 4O MOSBNEHUS TYCTbIX Benbix
napoB CEPHOro aHrmgpupa v NpoaoNXawT HarpesBaTb B TedeHue 3 MUH. 3atem gonmeatoT 50 cM3 BOAblI M CHOBa
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BbiNApmBaloT A0 rycTbix 6enbix napos. MNotom npunmnsaioT 50 cM3 cepHoit knucnoTol (7:93), oxnaxaalT, NepeBosT B
MepHyto konby BMecTumMocTbio 100 cM3, noBoaAT 06bEM pacTBOpa A0 METKU TOW Xe KUCNOTOMN U NepeMewnBaioT

8. CtaHpapTHbIA pacTBop Hukena ¢ 7=0,01 r/cM3: 1 r MeTannnyeckoro Hukens pacTeopstoT B 40 cM 3 cmecu
CONSIHOM 1 a30THoW kmucnoT (1:1). Mocne pacTBopeHUs pacTBOp NEPEBOLAT B MEPHYIO KONBy BMecTMMoCTbio 100 cM3,
LOBOAST ero 06 bem 4o MeTKU BOLOW U NepemMewnBatoT.

9. CtaHpapTHbIn pacTteop onosa ¢ 7 =0,01 r/cM3: 1 I NU3MENbYEHHOr0 METaNIMYECKOro 0noBa PacTBOPSOT Npu

HarpeBaHun B 20 M KOHUEHTPMPOBAHHOW CONSHOM KUCNOTbl B MAAaTUHOBOWM 4vawke. [locne pacTtBopeHust pacTeop
oxNaxJatT, NepeBoasiT B MepHylo konby BmecTuMocTbio 100 cM3, OOBOAST ero obbeM OO0 MeTKu BOHON U

nepeMeLInBaloT.

10. CtaHgapTHbIi pacteBop xpoma ¢ 7=0,01 r/cM3: 1 r MeTannnyeckoro xpoma pacTBopstoT B 40 cM 3 CONSHOWN
kucnotbl (1:1). Mo okOHYaHMKU PacTBOPEHUS PacTBOP NEPEBOAST B MePHYO Konby BMecTumocTbio 100 cM3, noBonsT
ero o6 eM Lo MeTKV BOLOW M NepemMeLwnBatoT.

11. CraHpapTHbii pacTtBop uMpkoHust ¢ 7=0,001 r/cm3: 3,53 r xnopokucu umpkoHus (ZrOCl,-8H,0)
pacTBopsitoT B 80 CM3 KOHLEHTPMPOBAHHOW CONSIHOM KUCNOThl. PacTBOpP NepeBoasT B MepHy K0nby BMECTMMOCTbIO
1 cM3, noBOIAT ero 06bEM 00 METKM BOAOW U NEPEMELLMBAIOT.

YcTaHaBnMBaloT MACCOBYKO KOHLUEHTpauuio CTaHOapTHOro pacrtsopa uMpkoHus: 50 cCM3 anukBOTHOM YacTu
pactBopa nomMewarT B cTakaH BMecTuMocTbio 150 cM3, npunusaioT 70 CM3 ropsyein BoAbl, 0CaXOaT LIMPKOHWUNA

25%-HbIM pacTBOPOM amMMuaka Ao nosiBNeHNs CUNbHOMO 3anaxa 1 cTaBaT B Tennoe MecTo Ha 20 MUH Ang Koarynaumu
ocagka. Ocagok oTgUIbTPOBLIBAIDT HA hunbTpe "6enas neHta" u NPoMbIBAOT aMMMayHol Boaol (5 cM3 25%-Horo
pactsopa ammmaka Ha 1 n Bogbl) 10 pas. Ocanok ¢ OUILTPOM MOMELAOT BO B3BELWEHHbIN hapdpopoBbIi TUrenb,
noacywmsatoT u npokanusatotT npu (1100+10) °C B TeueHme 40 MWMH OO0 MOCTOSIHHOW Maccbl. Turenb C O0CagkoM
oxnaxnaawT 1 B3BEWNBaIOT.

MaccoByto KOHLEHTPaLyto CTaHAapTHOro pacTBopa LUMPKOHUS (T, I/CM 2, BBIYMCNAIOT No dhopMyne

7o m 07403
v

roe s - Macca ocanka rnocne npokanmsaHus, r;
0,7403 - KOs PULIMEHT nepecyeTa ABYOKUCU LNPKOHMUSA HA LNPKOHWUIA;

- 06bem CTaHOAapTHOro pacTeopa UMPKOHWS, B3ATbIA ANa onpeaeneHns LMPKOHUS, CM 3.

Mpunoxenue 2. (M3ameHeHHas penakums, Mam. N 1).

ONEKTPOHHbIA TEKCT OOKYMEHTA
nogrotosnieH 3A0 "Konekc" n cBepeH no:
odpuumnanbHoe n3pgaHme

M.: apatenbcTBo cTaHaapTos, 1988

Penakumns noKyMeHTa C y4eTom
N3MEHEHU 1 OOMONMHEeHNN
noarotosneHa 3A0 "Kogekc"

NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



