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HAUWOHANBbHBIA CTAHBJDAPT POCCUUCKOW OSGEOEPALUWUMU

ME[Lb

U3mepeHne maccoBon AONU NpuMeceil B Me4u MeTOAO0M Macc-CNeKTPOMeTpUn
C MHAYKTUBHO CBA3aHHOW Nna3Momn

Copper. Measurement of impurities mass fraction in copper by an inductively coupled plasma mass spectrometry method

Darta BBegeHmna — 2017—07—01

1 O6nacTb NpUMeHeHuns

HacToswui ctaHgapT ycTaHasnnesaeT MeToAMKY 3MePEeHNiA MacCoBbIX A0MNen NnpuMeceii B Meau B Ana-
nasoHax, npeacTaBreHHbIX B Tabnuvue 1, MeTo4oM Macc-CrekTpOMETPUN C UHAYKTUBHO CBA3aHHOM Na3MON.

O6Lwwme TpeboBaHNs K METOAMKE N3MEPEHNIA, 6E30NACHOCTM, KOHTPOSIO TOYHOCTU PE3YbTATOB U3MeEpe-
HUN — B cooTBeTcTBMM ¢ TOCT 25086 nTOCT 31382.

Tabnwuuya 1— [Quana3oH nsmepeHuil MacCcoBbIX 4ONEN KOMNOHEHTOB B Mean

B mnH~" (ppm)

KOMMNoHeHT ﬂmanaa&mnﬁsggzigﬁ Aonm KomnoHeHT ﬂmanaﬁ;:ﬂn:zﬁ::::ﬁ Aonn
Buemyt Ot 0,005 po 20,00 Bkntou. Mapraney O7 0,05 po 20,00 Bkritou.
Cypbma Ot 0,02 go 20,00 BkntoY. KobanbT O7 0,05 po 20,00 Bkntou.
OnoBo Ot 0,02 o 20,00 Bkntou. Hukenb O7 0,05 po 20,00 Bkntou.
Tennyp Ot 0,02 go 20,00 BKntOY. Cepebpo O1 0,05 go 20,00 Bknioy.
3onoto O71 0,02 po 20,00 BKmtou. MblWwbsAK O71 0,20 go 20,00 Bktou.
CeuHey, Ot 0,02 go 20,00 Bkrtou. LnHk O71 0,20 po 20,00 Bkritou.
Kagmun Ot 0,02 pgo 20,00 Bkntou. CeneH O7 0,20 po 20,00 Bkntou.
Xpom Ot 0,05 po 20,00 Bkntou.

2 HopmaTuBHbIe CCbINKH

B HacTosLweM cTaHgapTe NCNofb30BaHbl HOPMaTMBHbIE CCISIKX Ha criedytoLimMe cTaHgaapThl:
FOCT 123—2008 KobarnbT. TexHn4eckue ycrnoBusi

FOCT 849—2008 Hukerb nepBUYHbIA. TEXHNYECKME YCNIOBUS

FOCT 859—2014 Megb. Mapku

FOCT 860—75 OnoBo. TexHu4eckune ycroBus

FOCT 1089—82 Cypbma. TexHuyeckme ycrosusi

FOCT 1467—93 Kaamuin. TexHuyeckue ycnosums

W3panne ocpmymnansHoe
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FOCT 1770—74 (MCO 1042—83, NCO 4788—80) Mocyaa mepHass nabopaTopHasa CTeknsaHHas.
LUnnuHapbl, MeH3ypku, konbbl, npobupkn. ObLumue TexHu4eckue ycnosus

FOCT 3640—94 LuHk. TexHuveckue ycrnosusi

FOCT 4220—75 Peaktusbl. Kanuit AByXpOMOBOKUCABIN. TexHU4Yeckue ycrosusi

FOCT 6008—90 MapraHew MeTanM4eckuin u MapraHey, a30TUPOBaHHLIA. TeXHUYeckue ycnoBus

rOCT 6835—2002 3onoTo 1 cnnaebl Ha ero ocHoee. Mapku

FOCT 6836—2002 Cepebpo v cnnasbl Ha ero ocHose. Mapku

FOCT 10157—79 AproH razoo6pasHblii M kuakui. TexHudeckue ycnosus

FOCT 10297—94 WMHaun. TexHu4eckue ycrnosust

FOCT 10298—79 CeneH TexHU4eckuin. TexHuyeckue ycrnosust

FOCT 10928—90 BucmyT. TexHudeckue ycrosus

FOCT 11125—84 Kucnota azoTHasa 0coboi YUCTOThl. TexHU4eckue ycnosus

FOCT 14261—77 Kucnota conaHas ocoboi YncToThl. TeXHUYeckue ycnosns

FOCT 22861—93 CauHeL BbICOKOW YNCTOThI. TeXHUYeckue ycrnosust

FOCT 25086—2011 LigeTHble MeTannbl U ux cnnaskl. ObLme TpeboBaHUA K MeTogaM aHanusa

FOCT 29169—91 (MCO 648—77) Mocyna nabopaTtopHasi cTeknsiHHas. MneTku ¢ 0AHON OTMETKON

rOCT 29227—91 (UCO 835-1—81) Mocyna nabopaTtopHas cTeknsiHHas. MuneTkn rpagynpoBaHHbie.
YacTb 1. O6wue TpeboBanna

rOCT 31382—2009 Meab. MeToAabl aHanusa

FOCTP 53228—2008 Beckl HeaBTOMaTU4eckoro gencteus. Yactb 1. MeTpornorndyeckue n rexHudeckue
TpeboaHus. UcnbiTaHusi

FOCT P UCO 5725-6—2002 Tou4HOCTb (NPaBUITbHOCTb U MPELIMSUOHHOCTL) METOA0B U pe3ynbTaTos
nsmepeHuin. Yactb 6. cnonb3oaHne 3Ha4YeHUIA TOYHOCTU Ha NpaKTuke

Mpwu™meyaHwue— pn nonb3oBaHMN HACTOAWMM CTAHAAPTOM Lienecoobpa3Ho NPOBEPUTL AENCTBUE CCbINOM-
HbIX CTaHOapTOB B MH(MOPMAUMOHHOW cucTeme obwero nonb3oBaHus — Ha oduumanbHom cante dPeagepanbHOro
areHTCTBa MO TEXHUYECKOMY PEFYNNPOBaAHUIO U METPONOTMKN B ceTn VIHTEpHET Unn No exerogHomy nHGopMaLuoHHOMY
ykasarenio «kHaumoHanbHble CTaHgapThi», KOTOPLIN ONy6NMKOBaH NO COCTOSIHMIO HA 1 SHBAPS TEKYLLETro roAa, U Mo BbInyc-
KaM exxeMecsiMHOro MHhopMaLMOHHOTO ykasaTens « HaumonanbHble cTaHaapThl» 3a Tekywmid rog. Ecrniv 3aameHeH cebinouy-
HbIli CTaHAaPT, HA KOTOPLIA AaHa HEJATMPOBaHHAS CCbINKa, TO PEKOMEHAYETCA MCNONb30BaTh AESUCTBYIOLLYIO BEPCUIO
3TOro cTaHgapTa € y4eTOM BCeX BHECEHHbIX B JaHHYI0 BEPCUIO U3BMeHEHUI. ECrn 3aMeHeH CCbiNoyHbINA CTaH[apT, HA KOTO-
pblii 4aHa fgaTvpoBaHHasi CCbinka, TO PEKOMEHAYETCsl UCMONb30BaTh BEPCUIO 3TOF0 CTAHAAPTAa € YKa3aHHbIM BbilLEe FOA0M
yTBEpXAeHuA (NpuHATKA). ECnn nocne yTBepXaeHUsi HACTOSILLEro cTaHAapTa B CChINOYHBINA CTaHAAPT, HAa KOTOPbLIN aHa
[aTMpoBaHHasi CCblNka, BHECEHO N3MEHeHWe, 3aTparuBaloLLee MosioXXeHne, Ha KOTOPOe AaHa CCbIfKa, TO 3TO NONOXeHne
pekoMeHAyeTCA NPUMeHATb 6e3 yueTa 4aHHOro M3aMeHeHus1. ECnu cebinoYHbii cTaHaapT OTMEHEH 6e3 3aMeHbl, TO NONoXe-
HVe, B KOTOPOM AaHa CChlfIka Ha HEero, PEKOMEHAYETCHA MPUMEHSITE B YaCTW, HE 3aTParuBaloLL e 3Ty CCbISKY.

3 XapakTepuCTUKM NoKaszaTenem TOYHOCTU N3MepPEHNN

TOYHOCTb U3MEPEHUI MacCcOoBOI A0S KOMMOHEHTOB B Men COOTBETCTBYET XapaKTepucTukam, npuse-
AeHHbIM B Tabnuue 2 (npu P = 0,95).

3HavyeHus NpegernoB NOBTOPSIEMOCTU Y BOCTIPOU3BOAMMOCTU N3MEPEHUI NP 4OBEPUTENBEHON BEPOSIT-
HocTu P = 0,95 npueeaeHsl B Tabnuue 2.

Tabnwnuya 2 — 3HayeHusi MokasaTerns TOYHOCTU N3MEPEHWIA, NpeaenoB NOBTOPAEMOCTU U BOCMPOU3BOAVMOCTY U3me-
peHuii MaccoBOW AONM KOMMOHEHTOB B MeAu Npy JoBEpUTENbHOWM BeposiTHocTh P = 0,95

B mnH~" (ppm)
Mpenensl (abcontoTHbIE 3HAYEHUSA)
Hauwverosarive [ranasoH usmepeHun maccoson gonu | Mokasatenb TOYHOCTU
onpenensiemoro KOMMOHEeHTa + A
KOMMOHeHTa - NOBTOPSIEMOCTU BOCMPON3BOANMOCTH
r(n=2) R

BuemyTt Ot 0,005 go 0,03 skrtou. 0,40X 0,40X 0,56X

Ce. 0,03 » 0,10 » 0,32X 0,32X 0,45X

» 0,10 » 1,00 » 0,24X 0,24X 0,34X

» 1,00 »20,00 » 0,12X 0,12X 0,17X




OkonyaHue mabnuyesi 2
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Mpepensl (abcontoTHbIE 3HAYEHNA)
Haumerosarine OuanasoH usmeperuin maccoeoi gonu | MNMokasarens TO4HOCTU
onpeaensieMoro
KOMIOHEHT KOMMOHeHTa + A NOBTOPSIEMOCTH BOCTMPOW3BOAMMOCTH
rin=2) R
Cypbma, 070,02 go 0,05 Bkntoy. 0,40X 0,40X 0,56X
OnoBo, Cge.0,05 » 0,10 » 0,32X 0,32 0,45X
Tennyp, » 0,170 » 1,00 » 0,24X 0,24X 0,34X
300Mn0T0, » 1,00 » 20,00 » 0,12X 0,12X 0,17X
CBUHel,
KagMun
Xpom, O71 0,05 po 0,20 Bkniou. 0,40X 0,40X 0,56X
MapraHed, Cs.0,20» 1,00 » 0,28X 0,28X 0,40X
kobaneT, » 1,00 » 20,00 » 0,16X 0,16X 0,22X
HUKENb,
cepebpo
MblLbSIK, O71 0,20 po 0,50 Bkniou. 0,40X 0,40X 0,56X
LWHK, Cs.0,50» 2,00 » 0,28X 0,28X 0,40X
ceneH » 2,00» 20,00 » 0,16X 0,16X 0,22X
MpumeyaHne— X — pesynbtat U3MepeHui.

4 CpeacTBauv3MepeHUi, BcnoMoraTenbHble yCTPONCTBa, MaTepuarnbl, pacTBOPbI

MpY BLIMNOSIHEHNMN U3MEPEHUIA NPUMEHAIT crieaylowne cpecTBa U3MEPEeHUIn U BcnomoraTernbHble
yCTponcTBa:
- KBaApPYNOIbHBIN Macc-CrNeKTPOMeTp ¢ MHAYKTUBHO-CBA3AHHON NasMon, MMELLUWIA XapaKTepucTUKN,

He yCcTynarouwe no TOYHOCTU 3Ha4YeHUAM, npuseaeHHbIM B Tabnuue 3.

Tabnunuya 3— OCHOBHble XapaKTepUCTUKM MACC-CNeKTpoMeTpa

MNapametp

3HaueHue

Owwnbka NonoxXeHUs LeHTpa CNeKTpanbHOro nuka

B o6nacTn nerkux macc (7Li) — He Gonee 0,05 a. e. m.

B o6bnactm cpeanmx wmacc (115In) —He Gonee
0,05a.e. m.

B obnactu tsxensix macc (209Bi) — He Gonee
0,05a.e. m.

CnekTpanbHoe paspelleHne (LUIMpUHa CrieKTpanbHO-
ro nuka Ha 10 % BbICOThI)

B obnactu nerknx macc (7Li) — 0,65- 0,85 a. e. m.
B obnactm cpeanux macc {(115In) — 0,65 - 0,85 a. e. m.
B obnactm taxenesix macc (209Bi) — 0,65-0,85 a. e. m.

YyBCTBUTENBLHOCTL (MMN/cek/(MKr/n))

7Li — He meHee 40000
115In — He meHee 150000
209Bi — He meHee 155000

YpoBeHb (hOHOBOIO curHana

Ham/z =5 a. e. M. — He Gonee 2 umn/c

Ha m.z = 220 a. e. M. — He Gonee 1 umn/c

OTHOCHTENbHAs WHTEHCUBHOCTb OKCUHBIX WMOHOB,
onpegeneHHas no otHoweHuio 156Ce0+/140Ce+

He 6onee 2 %

OTHOCUTENbHAs MHTEHCUMBHOCTL ABYX3apsigHbIX UO-
HOB, onpegaeneHHas no otHoweHuio 137Ba2+/137Ba+

He 6onee 3 %

CpepHee kBagpaTn4Hoe oTknoneHne (CKO) curnana
115In+ (He meHee 5 nNapannenbHbIX N3MepeHUn)

He 6onee 2 % oTH.
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- Becbl cneuunanbHoro kracca TouHoctu no FOCT P 53228 ¢ anckpeTHocThio 0,0001T;

- cucTemy ans pasnoxeHus npob Tuna HotBlock ¢ nonunponuneHoBeiMu NpoBupkamm BMECTUMOCT bIO He
MeHee 50 cM3, ¢ AeneHUAMM, C 3aKpyUMBaIOLLIMMUNCS KPbILLIKAMM;

- Kon6bl MepHble 2-500-2, 2-2000-2 no FOCT 1770;

- 6aHKM MONMUATUMEHOBLIE UMW MONUMPONUIIEHOBLIE ANS XpaHeHUs1 pacTBOPOB BMeCcTUMOCTb 200 1
2000 cm3;

- nuneTkn no FOCT 29169 M FOCT 29227,

- fo3aTopbl MMNETOYHbIE 0gHOKaHaMbHbIe BMecTUMocTbio: oT 0,140 1¢cm3, 011 8405cm3, 0712 40 10cm3, ¢
TOYHOCTbIO 0TOOpa annkeoT He 6onee 0,3 % OTH.

Mpu BEINOMHEHUW U3MEPEHUIA MTPUMEHSIIOT CrieaytoLne Matepuansl  pacTBOPbI:

- Body OWMAUCTUNNUPOBAHHYIO WM OEUOHU3UPOBAHHYH C yAernbHbIM COMPOTUBIEHNEM He Huke
18 MOwm/cm;

- KMucnoTy a3oTHyo ocobor umcToTbl No FOCT 11125, AONONHUTENBHO OYNLLEHHYHO NeperoHkon 6es kune-
HWA 1 pa3baBneHHyo B COOTHoLeHUN 1:3;

- Kucnoty consaHyto ocobon ymuctoTbl no FOCT 14261, AONONHUTENLHO OYULLIEHHYHO MeperoHkon bes
KuneHus 1 pazbasneHHyo B cooTHoweHun 1:3, 1:10;

- aproH razoobpasHbli Beicwero copta no FOCT 10157;

- cTaHdapTHbI o6pasel, mean Meaes-0 — meab katogHas no FTOCT 859 mapku MOOk unu Meas kaToaHas,
OOMOMHUTENBHO oUMLLEHHas No MeToay Yoxpanbckoro;

- cepebpono FOCT 6836;

- MbILWbSK MeTanmyecknin ocobo YncToi no [1];

- uHaun no FOCT 10297 He Huke Mapkn NHOO;

- 3ono0tono FOCT 6835;

- BcmyT no MOCT 10928 mapkn Bu0O;

- kagmuii no TOCT 1467 He Huxe mapkn Kao;

- k06anbT no FOCT 123 He Huxke mapkn K1Ay;

- Kanumn gegyxpomoBokuchbln no FOCT 4220, x.u.;

- mapraHey no FOCT 6008 mapkn MH 998;

- HUKenb no NFOCT 849 He HWKe Mmapku H-1;

- cBuHeu no FOCT 22861 He Hxe mapkn COO;

- cypoma no FOCT 1089 He Huxe mapku Cy000;

- ceneHnoFOCT 10298;

- onoso no FOCT 860 He HWxe mapki O1 nu;

- Tennyp mMmetannm4eckuin ocoboi YncToThl no [2] nnu [3];

- unHk no FOCT 3640 He Huxe mapku LIO;

- CMeCb CONAHOM U a30THOW KACMOT B COOTHOWeEHUU 3:1.

MMpumedvaHus

1 [onyckaeTcs NnpumeHeHve gpyrvx cpeacTB U3MepeHUi yTBePXKAEHHbIX TUMOB, BCNIOMOTaTeNbHbIX YCTPOWCTB U
mMarepunanoB, TEXHNYECKME N METPONMOrMYECKUE XapakTEPUCTUKN KOTOPLIX HE YCTYNAIOT yKa3aHHbIM BbilLE.

2 D,OI'IyCKaETCH Ncnonb3oBaHUe peakTnBoB, U3rOTOBNEHHbIX NO APYIMM HOPMaTUBHbLIM 4OKYMEHTaM MNnpu ycrioBmumn
obecneyeHns UMM METPOIOTMHYECKNX XapaKTEPUCTUK PE3yNbTaTOB U3MEPEHUIA, NPUBEAEHHBIX B HACTOSILLEM CTaHAapTe.

5 MeToa uamepeHun

MeToa oCHOBaH Ha MOHM3aLMW KOMNOHEHTOR B NNasMeHHOM paspsiae, pasaeneHni NofayyYeHHbIX MIOHOB B
KBaZpYMNoNbHOM MacC-CNeKTPOMETPE U U3MePeHU MHTEHCUBHOCT MOHHBIX MOTOKOB.

MeToa npeaycMaTpuBaeT npeasaputensHoe pacTBopeHue o6pasLoB Mean B CMeC a30THOM U COMSIHON
KMUCIOT, KOTOPbIE NPUANBAICT NOCNEeaoBaTeNbHO.

6 MoaroToBKa K BbIMNOMHEHUIO U3MEPEHUN

6.1 MoaroTtoBka Npu6opa K BLINONHEHUIO UIMEPEHUN

MoAroToBKY CrekTpoMeTpa K BbINONHEHUIO U3SMePEeHUn NPOBOAAT B COOTBETCTBUN C UHCTPYKLIMEN MO 3KC-
nnyatauun.

6.2 MpuroTroBneHue pacTBOPOB U3BECTHON KOHLEHTpaLumn
6.2.1 TMpu npuroToBneHMM pacteopa cepebpa MaccoBO KOHLIEHTpaLMM 50 MKkr/cM3 B nonunponuneHo-
BYI0 NPOBUPKY BMeCTUMOCTbI0 50 cM3 nomelatoT HaBecky cepebpa maccoit 0,0250 r u npunusatot 2 cm3 a3oT-

4
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Hol kncnoTel. Mpobupky 3akpbiBaloT KpbILWKONW, NnoMellatoT B cuctemy HotBlock npu Temnepatype 90 °C u
BbIAEPXMNBAIOT B TeYeHMe 5 MUH. MNpobupky AoCTatoT, OXNaX[atloT B TEYEHUE 5 MUH, NPUNMBAIOT COMSIHYIO KUC-
noTy 0 MeTkn 25 cm3. Mpobupky 3aKpbIBaIOT NMOTHO KPLILLKOIA, CHOBa NoMellaloT B cuctemy HotBlock npu tem-
nepatype 90 °C 1 BblaepKk1MBaloT 40 NOMHOro pacTBopeHus xopuaa cepebpa. Mpobupky ocTaloT, oxnaxaatot
B TeYeHne 5 MuH, OTKpbIBalOT, NOCNe OXITaXAEHUs! pacTBOP NepenuBaoT B MEPHYIO KONMby BMECTUMOCTLIO
500 cm3, JONUBAIOT COMSHON KMCIOTON, pa3BaBneHHON B COOTHOLWEHUM 1:3, 10 METKM U NepeMelLmMBaloT.
PacTBop nepenveatoT B N1acTUKOBYIO HaHKy.

6.2.2 MMpu npuroToBReHUM pacTeopa A MHAWSt MaccoBoit KOHLieHTpaLmmn 100 mkr/cm® B nonvnponmneHo-
BYI0 NPOBUPKY BMECTUMOCTbIo 50 cM3 noMeLaroT HaBecky MHAMA maccoi 0,2000 r, npunueaioeT 2 cM3 a30THOM
kncnoTel. Mocne pacTBopeHUs MeTanmna pacTBop NEPEHOCAT B MepHYIo Konby BMecTUMocTbio 2000 cm3, gonu-
BalOT BOAOW A0 METKU U NepPEMELLNBAIOT.

Mpv npuroToBreHn pacteopa b uHAMS MaccoBoil koHLeHTpaLmn 0,50 MKr/cM3 B MepHYIo Konby BMecTu-
MocThio 2000 cm3 npunusaioT no 10 cm3 pacTsopa MHAWA A 1 a30THOIN KUCOTHI, AONMBAIOT BOAOI 40 METKN U
nepeMeLLnBaioT.

6.2.3 lNpurotoBneHne MHOrOKOMMOHeHTHOro pacteopa Ne 1

Mpu npurotosneHnK pacTeopa Kagmuns, MapraHua, CBUHUA U LUHKa B NMOMAUNPONUIIEHOBYO NPOBGUpKy
BMecTUMOCTbIo 50 cm3 nomewaoT no 0,1000 r kagMys, MapraHLa, CBUHLLA M LMHKA, NpunuBaioT 25 cm3 a3oTHOM
KMcnoThl, pazbaBneHHom B cooTHoweHnn 1:3. Yepes 15 MUH NpobupKy 3aKpbiBatoT KPbILIKOW, HarpeBatoT B CUC-
TeMe HotBlock npu Temnepatype 90 °C 1 Bbiaep>XMBatoT 40 NOMHOMO pacTBOPEHUst MeTannos.

Mpw npuroToBnNEHUU pacTBopa BUCMYTa, KoBanbTa U HUKENA B NOMUNPONUIIEHOBYIO NPOBUPKY BMECTU-
mocTbto 50 cM3 nomewatoT no 0,1000 BUCMYTa U koBanbTa, 0,25 r HuKens, npunueatoT 15 cM3 a30THO KUCHO-
Thl, Yepes 15 MUH NpobKpKy 3aKkPLIBAKOT KPLILWKOW, HarpesatoT B cucTeme HotBlock npn temnepatype 90 °C n
BblAEPXWBAIOT A0 NOMHOro PacTBOPEHUA MeTansnos.

Mpw NpUroToBNEHWN pacTBOpa MbILWbSAKA, 30/10Ta, OfI0Ba, CYPbMbl, CENeHa 1 Tennypa B NofAUMNponuIeHo-
BYI0 NpobUPKY BMECTMMOocTbio 50 cm3 nometuaroT no 0,1000 r MbllbAKa, 30110Ta, 0f10Ba, CYPbMbl, CefleHa nTen-
nypa, npunmeatoT 20 cm3 cMecn consiHol U asoTHoit kucnoT (3:1). Yepes 15 MuH NpoBupKy 3akpbiBatoT
KpbILLKOW, HarpeBatoT B cucTeme HotBlock npu Temnepatype 90 °C v BbIAEpXUBAKOT A0 NOAHOMO PacTBOPEHUA
MeTannos.

Mpy NPUroTOBNEHAN PacTBOPa XpOMa B NONUMPONUIEHOBYHO NPOBUPKY BMECTUMOCTLIO 50 cm3 nomelwa-
toT 0,2828 r ABYXpOMOKMCIIOro kanus 1 npunusatoT 20 cm3 Boakl 4515 paCTBOPEHUS CONN.

B MepHyto konby BMecTimocTbio 2000 cm3 npunusatot 1000 cm3 Boabl, 300 cM3 CoNAHOM KUCNOTHI U NpK-
FOTOBJIEHHbIE PACTBOPbLI U3 NMONMNPONUITEHOBLIX Mpobupok. MepByto, BTOPYHO U TPETLIO MONUMNPONUINEHOBLIE
npoBupknononackusatoT 10 cm3 consHol kucnoTel. OBbeM pacTBopa MepHOl Konbbl 4oNMBAIOT BOJAOWN 10 MeT-
K1 1 nepemeLunsatoT. PacTBop nepenneatoT B NNacTUKOBYIO BaHKy AN XpaHeHWs.

MaccoBas KOHLeHTpaL sl BUCMyTa, CypbMbl, 0OM10Ba, TeNypa, 30/10Ta, CBUHLA, KagMus, Xpoma, MapraH-
La, kobanbTa, HUKeNs, MblLbSKE, LiHKa 1 ceneHa — 50 Mkr/cm3.

6.3 lMpuroToBneHue BCnoMoraTtenbHbIX pacCTBOPOB
6.3.1 MpurotoBneHue BcnoMoraTtenbHoro pacteopa M0

Ons npuroToBneHns BCnomoraTensHoro pacteopa M0 B nonnnponuneHoByo Npobupky BMECTUMOCTbIO
50 cm3 nomeluaroT 2,5000 r o6pasua Meab-0. [ns ycTpaHe WS NOBEPXHOCTHBIX 3arpsSHEHWI B MPOBUPKY Npy-
nueatoT 10 cM3 consHoit kKucrnoThl, pasbasneHHo B cooTHoweHr 1:10. Yepes 10 MUH KucrioTy cnivsatoT, o6pa-
3eL, NPOMBIBAIOT BOAOI TPU pasa. 3aTeM C MHTepPBanoM 2 MUH B NPOBUPKY MPUAMBAIOT WecTb pas no 1 cvm®
a30THO K1cnoThl. Mocrne npekpaLLeHns BblAeneHns okcuaa asoTa NpumMBatoT 2 M3 CoNAHON KMenoTbl. Mpo-
6UpKy 3aKpbIBaIOT KPLILLKOM 1 HarpesatoT B cucTeme HotBlock npu temneparype 90 °C B TedeHne 15 MuH. MNpo-
6UpKYy BbBIHUMAMOT W OXNaX4awT A0 KOMHATHOW TemnepaTypel. PacTBop AonvBaroT BOAOW OO METKA W
nepemeLLnBaloT.

6.3.2 lMpuroToBneHne MHOFrOKOMMNOHEHTHOro pacTBopa Ne 2

B MepHyto konBy BMecTUMocTbio 500 cm3 BBOAAT N0 5 cM3 consHO KNCMOTbI, N0 1 cM3 MHOrOKOMMOHEH-
THoro pacTtBopa Ne 1 1 pactsopa cepebpa, AonmBatoT BOAOWN A0 OTMETKN 1 NepemMelunsaloT. PacTBop nepenu-
BatOT B MNACTMKOBYIO BaHKy ANsi XpaHeHus.

MaccoBas KOHLEeHTpaLus BUCMYTa, MbILLbsIKa, CYPbMBI, O110Ba, Tesnypa, 30510Ta, CBUHLA, XpoMma, Map-
raHua, kobanbTa, Hukens, cepebpa, kaaMus, LiHka u ceneHa — 0,1 mMkr/ cm3.

6.3.3 lNpuroTosneHne boHOBOro pacTeopa

B MepHyio konby BmecTuMocTbio 2000 cm® npunueatoT ot 500 Ao 1000 cm3 Boasl, 15 cM3 consiHoi Kueno-
Tbl 1 8 cM® a30THOI kncnoThl. Mocne oxnaxaeHust pacTBopa 40 KOMHATHON TemnepaTypel pacTeop B konbe
[ONMBaOT BOAOW A0 METKM M TLATESbHO NepemMeLlnBaroT.
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6.4 MpuroToBneHue rpagyMpoBOUHbIX PAaCTBOPOB
6.4.1 MNpurotoBneHue rpagyupoBoYHoro pactsopa MIro

B nonunponuneHosyto npoBupky sMmectuMocTsio 50 cM3 BBoasAT 1 cm3 BenomoratensHoro pactsopa MO,
0,5 cm3 pacTeopa b MHAWA, 4ONMBaIoT OHOBLIM PACTBOPOM A0 METKU U NePEMELLBAIOT.

6.4.2 MNpurotoBneHue rpagympoBoYHoro pacresopa MM

B nonunponuneHoByo NpoBupky BMecTUMOcTbio 50 cm3 BBoaAT 1 cm3 BcnoMoraTesnbHoro pactsopa MO,
no 0,5 cm3 pacteopa B MHAWA U MHOTOKOMMOHeHTHOro pacTeopa Ne 2, 1onnBaloT (hOHOBLIM PACTBOPOM [0 MeT-
KW 1 NepemMeLunBaloT.

6.4.3 MpuroroBneHue rpagympoBoYHoOro pacrteopa MIr2

B nonunponuneHoByio Npobupky BMecTUMOcCThIo 50 cM3 BBoaAT 1 cm3 BcnomoraTtensHoro pactsopa MO,
0,5 cm3 pacteopa B uHaus, 2,5 cm3 MHorokoMnoHeHTHoro pacteopa Ne 2, fonusatoT (hOHOBLIM PAacTBOPOM A0
MeTKW U NepemMeLLnBaroT.

6.4.4 MNpurotoBneHue rpagyMpoBoyYHoOro pacreopa Mr3

B nonunponuneHoByto npobupky BMecTUMOcThIo 50 cM3 BBoaAaT 1 cm3 BcnomoraTtensHoro pactsopa MO,
0,5cm3 pacTeopa B uHaus, 10,0 cm3 MHorokoMnoHeHTHoro pacteopa Ne 2, fonusaroT OHOBLIM PACTBOPOM A0
METKVN U NepemMeLLnBaroT.

MaccoBas KoHUeHTpauusi KOMMOHEHTOB BO BCMOMOraTefbHbIX pacTBopax, B nepecyete Ha UCXOAHYIO
HaBecKy meawn, npeacTasneHa B Tabnuue 4.

Tabnwuua 4 —MaccoBas KOHLUEHTPALMS KOMIIOHEHTOB B rPalyMpOBOYHbIX pacTBOpax

B ppm macc.
HawmeHoBaHue onpepensie-

MOTO KOMMNOHEHTA Pactsop M0 Pactsop MI'1 Pacrsop M2 Pacteop MI'3
Buemyt 0 1 5 20
MblWwbsik 0 1 5 20
Cypbma 0 1 5 20
Onoso 0 1 5 20
Tennyp 0 1 5 20
3onoTo 0 1 5 20
CauHel, 0 1 5 20
Xpom 0 1 5 20
Mapraney 0 1 5 20
Ko6anbT 0 1 5 20
Hwukenb 0 1 5 20
Cepebpo 0 1 5 20
Kagmuii 0 1 5 20
Linkk 0 1 5 20
CeneH 0 1 5 20

[MpwnmeyaHwune— Ecnuobpasey Meas-0, ncrnonbs3yembin ansi NpUroToBneHus rpagynpoBOYHOrO pacTBopa, co-
AEPXUT NPUMEcH, TO aTTECTOBaHHbIE 3Ha4YEHNSI MACCOBbIX A0NeN 3TUX NpUMecel NpUGaBnsiioT K 3HAYEHUSIM, YKa3aH-
HbIM B HacTosLel Tabrnuue. 3Ha4YeHNA MacCoBbIX AONEN NpUMecei AOMKHbI GbITe NepeBedeHb! B ppm.

6.5 MNocTpoeHue rpagyMpoBoYHbIX rpacdbukoB

OnpepeneHue rpagyvpoBOYHbIX XapakTeprucTuk, 06paboTKy U XpaHeHne pesybTaTos rpaayupoBKu Npo-
BOAAT C UCTIONb30BaHWEM CTaHAapTHOro NPOrpaMMHOro obecneyeHus], KOTOPbIM YpaBAsaeTCs CekTpoMeTp.

Bce usMepeHUss MHTEHCMBHOCTE W30TOMNOB (Tabnuua 5) onpeaenseMblX KOMMNOHEHTOB BbIMOHSOT
OTHOCUTENbHO UHTeHCUBHOCTU u3oTona 115In.

6
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Tab6nuuya 5— Maotonsl 4ns onpegeneHnsi KOMNOHEHTOB B Mean

HaumeHoBaHue onpegensiemMoro KOMnoHeHTa ATOMHan macca “u3oTona, a. e. M.
Buemyt 209
Cypbma 121
Onoso 118
Tennyp 125
3onoto 197
CBuHey 208
Kagmui 111

Xpom 53
MapraHey 55
Kobanet 59
Hukenb 60
Cepebpo 107
MbILWbsK 75
LnHk 68
CeneH 77

BLINOMHAOT He MeHee ABYX NapasnnensbHbIX U3MepeHUiA aHanUTUYeCKUX CUrHaNoB KOMMOHEHTOB B Kax-
[IOM rpadyvpOBOYHOM pacTBope.

6.6 MapameTpbl UamMepeHUn

MolHOCTb NNasmel, pacxogaproHau Aapyrue napamMeTpbl yCTaHaBNMBaloT, YTO6bI AOCTUTHYTb ONTUMasib-
HbIX 3HAYEHWUA Mo YyBCTBUTENbHOCTN N TOYHOCTU onpeaeneHna KOMNOHEHTOB. HaCTpOﬁKy cnekTpomeTpa npo-
BOOAT BPYYHYHO UMK C UCMONTb30OBaHNeM aBToOMaTU4ecKomn npoueaypbl.

7 BbinonHeHWe 3mMepeHuUn

7.1 Haeecky npo6bl Maccoi 2,5000 r nomeLyatoT B MOMMMNPONMUIIEHOBYIO NPOGUPKY BMECTUMOCTbLIO
50 cm3. [1ns ycTpaHeHNs NOBEPXHOCTHLIX 3arpsisHeHUi B Npobupky npunueatoT 10 cM3 consiHOI KUCNOTHI, pas-
6aBneHHol B cooTHoweHun 1:10. Yepes 10 MuH KUCMOTY cnuBatoT, obpasel, NPOMbLIBAOT BOAOW TpuU pasa.
3aTeM ¢ MHTepBanoM 2 MuH B NPOBMPKY NPUNMBaLOT WeCTb pas no 1 cm3 asoTHoM kuenoTol. Mocne npexpaile-
HWA BbIJENEHNs NapoB OKcuaa asoTa NPUMBaeT 3 M3 COMsIHOIM KCMOTHI. MpoBUPKY 3aKpLIBAIOT KPBILLKOA 1
HarpeBatoT B cucTeme HotBlock B TeueHme 15 MuH. MpobupKy BEIHUMAIOT, OXI12KAarT 10 KOMHATHOM TeMnepa-
TYPbl, AONMBAIOT BOAOM 10 METKM 1 NepeMellmnBatoT. 1 cM3 nony4YeHHoro pacTeopa NepeHocs T B nonunponune-
HoBYl0 Npobupky BMecTUMOcTb0 50 cm3, go6asnsoT 1 cmd pacTeopa B MHAMA, AONMBaOT (HOHOBLIM
pacTBOPOM 10 METKM U NepeMeLLnBaloT.

MaccoByto 400 KOMNOHEHTOB B MeAu onpeAensiioT napannenbHo B ABYX HaBeckax.

7.2 BbInonHeHWe n3MepeHnin NpoBOAsIT B COOTBETCTBUN C MHCTPYKLUMEN MO 3KCMyaTaLMu cnekTpomMeTpa.

7.3 MaccoByto OO0 KOMNOHEHTOB B Meln yCTaHaBnMBatoT No rpagyMpoBoYHbIM rpachukam.

8 O6paboTka pe3ynbLTaToB U3MepeHUi

8.1 ObpaboTKy M XpaHeHne pe3ynbTaToB U3MEePEHNIA MacCOBOW KOHLIEHTpaLLMM ornpeaensieMoro Komro-
HeHTa B Npobe NPOBOAAT C NCNOSb3OBaHNEM MporpamMmmHoro obecnedeHusi, BXOASLLEro B KOMMIEKT CreKTpo-
meTpa.

8.2 3a pesynbTaT U3MepeHWi NpUHUMaIOT cpefHeapudmMeTUUeckoe 3HavyeHne ABYX napannesnbHbIX
onpeaeneHnin Npu ycrioBUm1, 4To abcontoTHas pasHOCTb MeXAy HAMM B YCIIOBUSIX MOBTOPSAEMOCTU He NpeBbILLa-
eT 3HayeHun (Npu goBepuTenbHon BeposaATHocTn P = 0,95) npegena noBTOPAEMOCTU r, NMPUBEAEHHbIX B
Tabnuue 2.

Ecnu pacxoxgeHne mexay pesynbTatamMu napannensHblX onpeaeneHnia npeseliliaeT 3HavYeH e npeae-
Na noBTOPAEMOCTU, BEINOMHAIOT npoLeaypsbl, nanoxeHHsle B FOCT P UCO 5725-6 (nyHkT 5.2.2.1).
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8.3 PacxoxaeHus mexay pesynbTataMu UsmepeHuii, nosly4eHHbIMU B ABYX NabopaTopusix, He A0KHbI
npeBbILLaTh 3Ha4eHUI Npeaena BOCNPOU3BOAUMOCTU, NPUBEeAEHHbIX B Tabnuue 2. B aToM cnyyae 3a okoH4a-
TesbHbIA pesynbTaT MOXeT GbiTh NPUHATO UX cpeaHeapudmMeTdeckoe 3HaveHue. MNpu HeBbINOTHEHUU 3TOro
ycnoBus MOryT 6bITb UCMIONb30BaHbI Npoueaypbl, nanoxeHHsle B FOCT P UCO 5725-6 (nyHkT 5.3.3).
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