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MNpepgncnoBne

1 PASBPABOTAH AKUMOHEpHbIM 06wWecTBOM «POCCUINCKMA Hay4HO-UCCen0BaTe/IbCKUI  UHCTUTYT
«3nekTpoHcTaHfapT» (AO «PHUWN «3nekTpoHcTaHgapT»)

2 BHECEH TexHuuyeckum KoMmuteTom no ctaHgaptusaummn TK 303 «3nekTpoHHass KOMNOHeHTHas 6as3a,
mMartepuasbl n o6opyfoBaHue»

3 YTBEPX/JEH W BBEJEH B JOEWCTBUE Mprvkasom ®epepasibHOr0O areHTcTBa Mo TEXHUYECKOMY
perynuposaHuio u metponorun ot 1 okta6psa 2024 r. Ne 1339-cT

4 BBEJAEH BMEPBbIE

MpaBuna NpuMeHeHNs HACTOALWEro cTaHjapTa YCTaHOB/IeHbl B CTaTbe 26 ®defepanbHOro 3akoHa
oT 29 uiwoHa 2015 r. Ne 162-93 «O cTaHgapTwusauum B Poccuiickoin depepauyumn». MHdopmaynsa ob ns-
MEHEeHMAX K HACToAlemMy cTaHgapTy NnybMkyeTcsa B eXerogHom (No coCTOAHUIO Ha 1aHBapsa TeKywero
roga) nHopmauymoHHom ykaszaTene «HaumoHanbHble cTaHfapThbi», a ouunanbHbll TEKCT W3MEHEeHWui
N NonpaBoK — B eXeMecsa4YHoM MHpopMaLMOHHOM ykasaTene «HauuoHanbHble cTaHfapTbi». B cnydae
nepecmoTpa (3aMeHbl) WK OTMEHbl HACTOALWLEro cTaHjapTa CoOOTBETCTBYKLULEee yBegoMNeHne byneT
ony6a11MkoBaHO B 6amxalillem BbIMYyCKe €XeMeCA4YHOro uHgopmauMoHHOro ykasaTensa «HauuoHasnbHble
cTaHgapTbl». CooTBeTCTBYlOWAaa MHpopMaumsa, ysejoMneHne U TeKCThl pasMelalnTCca TaKxe B WH-
hopMayMoHHO cucTeme 06LENO NONb30BaHNS — Ha oduymanbHOM cainTe degepanbHOro areHTCcTBa No
TEexXHNYeCcKoMy perynmpoBaHunio U meTposiorunm B ceTn NHTepHeT (Www.rst.gov.ru)

© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaumm», 2024

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJTHOCTbLIO MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B kauecTBe odyuuuManbHOro usgavus 6e3 paspeweHuss defepasibHOro areHTCTBa Mo TeXHUYe-
CKOMY PerympoBaHuio 1 MeTposiorum
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HALUWOHANbHbBIN CTAHAOAPT POCCUWCKOW SEALEPALUNMN

KPEMHWI MOIYNPOBO/AHVNKOBbIN

MeTog M3MepeHUss KOHLUEHTpaumm npumeceii

Silicon is a semiconductor.
Method of measuring the concentration of impurities

Jata BBepeHna — 2025—03—01

1 O6nactb NPUMEHEHUS

HacToawmnii ctaHgapT pacnpocTpaHsieTcsa Ha BHOBb paspabartbiBaembli U MOLEPHU3MPYEMbI NoNy-
NPOBOAHUKOBbIA KPEMHUA 1M yCcTaHaBNMBAET XMMUKO-aTOMHO-3MUCCUOHHbIV MeTOA M3MEepPeHUsa KOHLeHTpauuu
npumecei ¢ BO3BYXeHVeM CNeKTPoB pa3psAf0B C ropsaynm nosbiM KaTogoM. HTepeanbl onpefensieMblX 3Ha-
YeHUi KOHUeHTpauuu npumMmecein npueefeHbl B NPUIOXKeHUN A.

CtaHgapT crnefgyeT NpuUMeHsATb ANA Bbibopa napamMeTpoB Npu pas3paboTke TexHuyeckux 3agaHuin (T3)
Ha Hay4HO-uccnepfoBaTesibCkue W OMbITHO-KOHCTPYKTOPCKMEe paboTbl, nporpaMm ucnbitaHuii (MA), onbITHBIX
o6pasuoB, cCTaHAAPTOB Ha MeToAbl M3MEPEHUIA, HOMEHKNaTypy nokasaTesneli cMcTembl NnokasaTesnei kayecTsa
N TEXHWYECKOro YPOBHA MOAYNPOBOAHNKOBOIO KpEMHMS.

HacTosAwunii cTtaHfapT npefHasHayeH AN NMPUMEHEeHMA NpeanpusTUSMU, OpraHu3auuamMu u gpyrumu
cybbekTamy Hay4yHON M XO3ANCTBEHHOW AEeATEeNbHOCTM He3aBUCUMO OT DOPM COBCTBEHHOCTU U NOAYUHEHUS,
a Takke pefepanbHbIMU OpraHaMn UCNOMTHUTENbLHOW BnacTu Poccuiickoii degepaymm, y4acTBylOWMMIN B pas-
pa6oTke, NpoOM3BOACTBE, 3KCMAyaTauum noaynpoBOAHUKOBOIO KPEMHMS B COOTBETCTBUM C AECTBYHOLWNUM 3a-
KOHO4AaTeNbCTBOM.

2 HopMaTUBHbIE CCbISIKA

B HacTosAwWweM cTaHgapTe MCMNOJIb30BaHbl HOPMAaTUBHbLIE CCbINIKM Ha cnejylowmne ctaHgapThl:

FOCT 123 KobasbT. TexHnyeckue ycnosus

FOCT 804 MarHuii nepBuYHbIA B Yylwlkax. TeXHUYECKME YyCNOBUSA

FOCT 849 Hukenb NnepBUYHbLIA. TEeXHUYECKNE YC/IOBUSA

FOCT 859 Mepb. Mapku

FOCT 860 OnoBo. TexHMU4Yeckme ycnosusa

FOCT 1089 Cypbma. TexHu4yeckue ycrioBus

FOCT 1277 PeaktuBbl. Cepebpo a3oTHOkMcnoe. TeXHUYecke ycnoBus

FOCT 1467 Kagmuit. TexHU4Yeckne ycnoBus

FOCT 1770 (MCO 1042—83, NCO 4788—80) lMocypga mepHasa nabopatopHas cTeknsiHHasA. LimnvHgpsl,
MEH3YpPKW, KON6bI, Npo6upku. O6LMe TeEXHUYECKME YCN0BUA

FOCT 3640 UnHK. TexHuyeckue ycrnosus

FOCT 3778 CBuHel. TexHuyeckne ycnosus

FOCT 3885 PeakTuBbl 1 0c060 4ncTblie BewecTBa. [paBuna npuemkn, oT6op npob, pacoBka, ynakoBka,
MapKnMpoBKa, TPaHCNOPTUPOBAHUE U XpaHeHue

FOCT 4530 PeakTvBbl. Kanbuuii yrnekucnblit. TeXxHM4eckme ycnosus

FOCT 4568 Kanuii x/iopucTblil. TeXHUYECKNe ycrnoBus

FOCT 5905 (MCO 10387:1994) Xpom meTannuyeckuii. TexHmyeckue TpeboBaHUs 1 yC0BUSA MOCTaABKU

M3gaHne opuuynanbHoe
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FOCT 6008 MapraHel, MeTa/l/IM4EeCKUn N MapraHel a30TUPOBaHHbI. TeXHNYEeCcKue ycnosus

FOCT 6217 Yronb akTUBHbI APEBECHbIN Ap006AeHblii. TeXHMYECKNEe YCN0BUS

FOCT 6835 301070 ¥ cniaBbl HAa ero ocHoeBe. Mapku

FOCT 9293 (MCO 2435—73) A30T ra3oo6pasHblil 1 XuUaknin. TeXHU4Yeckne ycnoBus

FOCT 10297 NHpuit. TexHuyeckne ycnosus

FOCT 10691.1 MnacTuHku dhoTorpaduyeckne 4yepHo-6enble. MeTog onpegeneHuss ymcen CBETOYYB-
CTBUTE/IBHOCTU

FOCT 10928 BucmyT. TexHn4yeckne ycnoBus

FOCT 11069 ANOMUHWIA NepPBUYHbIN. Mapku

FOCT 11125 Knucnota a3oTHas 0Co060/ YMCTOThI. TEXHUYECKUE YC/I0BUSA

FOCT 12797 Fannuini TexHnyeckunii. TexHNU4Yeckne ycroBusa

FOCT 13510 (MCO 3875—90) CtaHku KpyrnownndoBasbHble 6ecueHTpoBbie. OCHOBHbIE MapaMeTpbl U
pasmepbl. HOpMbl TOYHOCTU Y XECTKOCTH

FOCT 13637.1 Tannwnii. ATOMHO-3MUCCUOHHbLIA MeTOA ONnpefeneHus astMUHWUSA, BUCMYTa, Xesesa,
KpeMHUA, MarHusa, mapraHua, Mefu, HUKens, os108a, CBMHLA, XpoMa U LMHKa

FOCT 14261 Kucnota consiHas 0co60i YnCTOTbl. TEXHUYECKNE YCNOBUSA

FOCT 22622 Matepuanbl NosaynpoBOAHUKOBbIE. TEPMUHBI U ONpeAesieHNA OCHOBHbIX 3/1ekTpodusnye-
CKMX napameTpoB

FOCT 24222 MNneHka v neHta u3 proponsacta-4. TexHU4yeckne ycnoBus.

FOCT 29227 (MCO 835-1—81) NMocyaa nabopaTopHas cTeknssHHas. Nunetkn rpagynpoBaHHblie. Yactb 1.
O6wmne TpeboBaHNA

FOCT P 53228 Becbl HeaBTOMaTu4eckoro geiicteusa. Yacte 1. MeTposiornyeckne u rexHunyeckme tpebo-
BaHuA. McnbiTaHusa

FOCT P 55878 CnupT 3TU/I0BbIi TEXHUYECKUA TMAPOAN3HBIA PEKTUPUKOBAHHbIA. TexXHUYecKne ycnoBus

MpumeyaHune — T[Ip1 NOb30BAHNM HACTOSALLMM CTaHAAPTOM Lies1ecoobpasHo NPOBEPUTL AECTBUE CCbII0Y-
HbIX CTaHOAPTOB B MHPOPMALMOHHOM cucTeme O6LLEro nosib3oBaHns — Ha oduLlmanbHOM calite defepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEry/IMPOBaHMIO U METPO/IOTMN B CETU VIHTEPHET MM MO €XerogHoMy UHOPMaLMOHHOMY yKasa-
Teno «HaunoHanbHble CTaHAAPTb», KOTOPbLIA ONy6/MKOBaH MO COCTOAHMIO Ha 1 AHBapS TeKyLLero roga, v no Bbinyckam
©XeMeCsa4YHOro MHPoPMaLUMOHHOTO yKasatens «HaumoHanbHble cTaHAapTb» 3a Tekywmid rod. Ecnim 3aMeHeH CCbINIoYHbIN
CTaHAApT, Ha KOTOpbIi AaHa HeAaTMpOBaHHasi CCblIKa, TO PEKOMEHAYETCS WCMO/b30BaTb AECTBYIOLLYO BEPCUIO 3TOTO
CTaHAapTa C y4eTOM BCEX BHECEHHbIX B f@HHYH BEPCUIO U3MEHEHWIA. ECNM 3aMeHEH CCbIMIOYHBbIA CTaHAApT, Ha KOTOpPbIiA
[JaHa JaTupoBaHHasi CCbifka, TO PEKOMEHAYETCA UCNOMb30BaTb BEPCUI0 3TOTO CTaHAapTa C yka3aHHbIM BbIlLE TOA0M YT-
BepXAeHUa (NpUHATKS). Ecim nocne yTBEpXAEHUst HACTOALLEro CTaHAapTa B CCbIIOYHbIA CTaHAAPT, Ha KOTOpbI AaHa
[aTMpoBaHHas CCblfka, BHECEHO M3MEHEHWE, 3aTparnBalolee NosoXeHe, Ha KOTOpoe AaHa CCbl/Ka, TO 3TO MOMOXEHNE
pekoMeHayeTca NPUMEHSTL 6e3 ydeTa AAaHHOTO U3MEHEHUs. ECnn cCblIoYHbIli CTaHaapT OTMEHEH 6e3 3aMeHbl, TO Moso-
XeHune, B KOTOPOM faHa CCbl/IKa Ha Hero, pekomeHayetca NnpuMeHATb B YacTu, He 3anarv|Barom,e|7| 3TY CCbUIKY.

3 TepMUHbI 1 onpeaeneHns

B HacToAwem ctaHgapte npumeHeHbl TepMuHbl no FTOCT 22622.

4 MeTop, oT6opa nNpob

4.1 OT6op Npob6 — no NOCT 3885.

4.2 Mpoby 3aBopayMBalOT B YNCTYI0 (DTOPONIACTOBYK MAEHKY M pa3buBaloT MOJSIOTKOM, 3aBEPHYTbIM
BO pTOpPOMNNacToBYI M/EHKY, Ha Kycksn Becom 200 — 500 mr. HaBecky kpeMHus, npumepHo 11 (g4Ba — nATb
KyCOYKOB) OTOGMpPalOT BO B3BELIEHHYI0O PTOPONIACTOBYIO YallKy. [MOBEPXHOCTb KPEMHUA OUYULLAIOT OT BO3MOX-
HbIX 3arpsi3HeHuniA, NPOMbIBast B KOHLEHTPUPOBAHHOW COMSHOW KUC/0Te NpW HarpeBaHuu W NpoTpaB/vMBas B
cMecn (PTOPMCTOBOAOPOAHON M @30THOM KUCNOT, B3ATbIX B COOTHOLIEHUN OAMH K COPOKa, B TeyeHne 10 MUH C
nocnefyowmm NPoMbiBaHMEM B leMOHN30BaHHOW Bofe. TOUYHYHO HABECKY KPEMHUA NOJyvyatT Nnocse B3Bewu-
BaHMA BbICYLIEHHOl NPo6bl BO (hTOPONIACTOBOW Yallke U BblYMTAHWUA M3 MOJSIYYEHHOTO 3HAYEeHMA Beca NycToWn
dbTOpONIACTOBON YaLlKu.
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5 TpeboBaHus K peakTuBaMm, CTaHAapTHbIM pacTBOpaMm, annaparype
1 cpeacTBaM U3MepeHusa

5.1 PeakTuBbl, UCNofb3yemble 1A MPUTOTOB/IEHUSA CTaHAAPTHbLIX PacTBOPOB CpaBHEeHWA, B3BelWBalOT
C norpewHocTbio Ao 0,0002 r.

5.2 1N npuroToB/fieHUs CTaHAapTHbIX PacTBOPOB CPaBHEHWUA MPUMEHSAIOT peakTuBbl KBanudunkaumm He
HUXe 4. [i. a, eCcIn He yKasaHa fpyras.

5.3 CpoK XpaHeHWs Tro/I0BHbIX PacTBOPOB CpPaBHEHUSs — [0 OAHOro roga. Cpok XpaHeHUss OCHOBHOrO
pacTBopa cpaBHeHWs — [0 OAHOro mecsua.

5.4 A30THYI KUCMOTY, UCNOJIb3YEMYIO ANA PacTBOPEHUA Npo6 KpemHus, ABax[bl NEeperoHAT B anna-
pate ANA NeperoHKn XUAKoCTew.

5.5 MiI3amepeHne cogepxaHusa npuMecein NpoBOAAT B TpexX napasnnesibHbiX HaBeckax.

5.6 Mcnonb3ywT KatoAbl AN1A aHanusa, O4YuLLEeHHbIe B pa3psie v NPOBEepeHHble Ha YNCTOTY B COOTBET-
CTBUN C 6.6.

5.7 N3mepeHne KOHLEeHTpauum npuMecein B KpEMHUM NPOBOAAT B Nbl/e3aliMTHON KaMepe npu cogepxa-
HUM B 1 AM3 BO34yXa MbIIMHOK uameTpom He meHee 0,5 Mkm He 6onee 10 wir.

5.8 Bokc nepepf BbinapMBaHMEM pPacTBOPOB M paspsafHYl0 TpyObKy rnocne u3B/ievYeHUs Kaxpaoro obpasua
npoTUpaKrT CNUPTOM.

5.9 nA M3MepeHus KOHLEeHTpauum npumecei B MOAyNnpoOBOAHWKOBOM KPEMHWUW WCMNOJMb3YHOT Cleayto-
Wyt annapaTtypy, Marepuasbsl U peakTuBbl:

- cnekTporpad AndpakumoHHbIA € peweTkoli 1200 wWTp/MM C ABYX/IMH30BOI CUCTEMOWN OCBeLLeHuA
(nnH3y F-75 gnameTpom 25 MM ycTaHaBAMBaKT Ha paccTosiHum 165 MM OT wenu cnektporpadga u 125 mm ot
nepegHero Topua karoga) wuau cnekrporpad KsapueBblii, COOTBETCTBYWOLWMNE TpebyeMbiM METPOSIOrMYeCKUM
xapaktepucrtukam,

- ycTaHOBKa «nonbiii katoa», ETM 3.426.000;

- MUKPOOTOMETP HeperncTpupyrwmnin Tuna M®-2 nam aHanornyHblii;

- cnekrtponpoektop CIMM-2;

- CTaHOK TOKapHbIli ANS 3aTOUYKM rpaduTOBbLIX 3/IEKTPOLOB;

- Kamepa nbinesawmTtHaa Tuna M 825.000.000;

- 60KC HacToNbHbIA TMNa 96M 1-OC, ¢ o4ulLEeHHbIM Yepes3 TKaHb [leTpsaHOBa BO34YyXOM;

- wkad BbITAXHOI Tvna WB 1-0OC;

- cyeTuumK hoToaNEKTPUYECKN aapo30/bHbIX YacTuy Tuna A3- 5;

- Becbl nabopaTtopHble 200 r no FOCT P 53228;

- annapart Ana neperoHkun xuakocteii, ETM 3.709.026;

- annapart g/ U30TeEPMUYECKO NeperoHkn kucaoT, ETM 3.920.098;

- Namna nHgpakpacHoro usnydeHusa tuna NK3 220 — 500;

- Kon6a mepHas 2 — 100 no NOCT 1770;

- nmnetTkm 6 — 2 — 10; 4 — 2 — 2,4 — 2 — 1 no FOCT 29227;

- Mukponunetka Ha 0,005 mn;

- Yawka, ETM 7.422.203;

- KaTof, BbITOYEHHbIA W3 yrnei cnekTpasbHbiX OCc. 4. 7—3, gnameTtpom 6 mm, ETM 7.080.005;

- nneHka ®-4 30 copt 1 (0,02 * 120) no FOCT 24222;

- NNacTuHku hotorpaduueckue tnuna Crz;

- cocyp Oboapa Tuna CK-16;

- nepyaTku XUpypruyeckue pesnmHoBbIE;

- OYKM 3aluTHBLIE TUNa I;

- renuii razoo6pasHblil, ounleHHbIW, Mapku A. TMepen NOCTyn/ieHNEM B MeTa/l/IMYECKY0 paspsagHyo
TPpy6KY AOMNOMHUTENIbHO OYULLAI0T OT NPUMeceil MOJIEKYNAPHbIX ra30B B JIOBYLIKE C aKTUBUPOBAHHbLIM YI/eM,
oxnaxgaeMon XUgkuM asoToMm;

- as3oT xugkuii, 1-in copt no FOCT 9293;

- Yronb akTMBMPOBaHHbIF Mapku BAY- A no FOCT 6217;

- BOJA AeunoHu3npoBaHHasas Mapku E;

- KucnoTa asoTHas, oc. Y. 21-5 no FOCT 11125;

- Kkucnota oTOpuCcTOBOAOPOAHASA, OC. Y. 27-5;

- KucnoTa xnopuctosogopogHas, oc. Y. 20-4 no NOCT 14261,

- CMWPT 3TW0BbIA PEKTUHUKOBAHHbIN TEXHUYECKNin, Bbicwunii copT no N'OCT P 55878;
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- aloMUHWIA NepBUYHbIA, Mapkm A99 no NOCT 11069;
- BUCMYT mapok BuO, BOO no NOCT 10928;

- rannwin, 99,999;

- )Xeneso Kap6oHMNbLHOE pagmoTexHudeckoe mapku Me no FOCT 13510;
- 3001010 Mapku 31 999 no NOCT 6835;

- kagmuii mapkn KA-2 no FOCT 1467;

- kanwuii xnopucTtblii no FTOCT 4568;

- ko6anbT mapkn KL no NOCT 123;

- Kanbuuin yrnekucnblii, x4 no FOCT 4530;

- MarHuini nepBuYHbIA Mapkn Mr-90 no FOCT 804;

- MapraHey, metannuyecknin mapku MpO nnum MpOO no FOCT 6008;
- Megb mapkm M3 no NOCT 859;

- MbIWbSAK MeTaIMYeCcKnii;

- Hukenb mapkn H-2 no FOCT 849;

- HaTpwuit XIOpUCTbIA oC. 4. 6 — 4;

- onioBo mMapkn 01 no NOCT 860;

- cBUHey mapku C3 no NOCT 3778;

- cepebpo as3oTHOKKUcnoe, x4, no NOCT 1277;

- cypbma no N'OCT 1089;

- dhoccop KpacHbIli 0COObIN;

- Xpom mapku X00 no N'OCT 5905;

- UuHK mapku L1l no FOCT 3640;

- mHAWIA mapkn T2 no FOCT 10297.

MpumeyaHne — VHTepBasibl onpedensiemMbiX 3HaYeHUid KOHUEeHTpauuM npumMeceii ykasaHbl B Tabnuue Al
npunoxeHuns A.

5.10 Mpu ncnonb3oBaHWM KBapLEBOro crnekTporpada Bce NpuMMecK (3a UCKIIOYEHWEM HATpWUs U Kanaus,
KOTOpble U3MepsT AU PakLNOHHBIM cnekTporpaddomM) N3MepstoT U3 o4HOM HaBeckn nNpobbl, NPU UCNOb30-
BaHMN AU paKkUMOHHOro cnekTporpada — 13 Tpex HaBecok Npoo6bl.

6 TpeboBaHMA K MOArOTOBKE U3MEPEHWU

6.1 MpUroToB/IEHNE TO/IOBHbLIX PACTBOPOB CpPaBHEHUSs

6.1.1 OnsA nonyvyeHuUs roNoBHbIX pacTBopoB cpaBHeHusa (FPC), cogepxawmux no 10 mr/cm3 mean, BUcC-
MyTa, hocchopa, 6epyT no 1 r ykasaHHbIX BelWeCcTB, pacTBOPSAT B MUHUMANbHOM (20—50 cm3) KonuuecTBe
a30THOW KMCAOTbI, 3aTEM PacTBOPbl NEePeBOAAT B MepHble K016bl, JOBOAAT 40 METKM BOAOW M NepemelunBatoT.

6.1.2 Ana nonyyenus IPC, cogepxawmx no 10 mr/icM3 antomMuHusa, rannus, xenesa, uHausa, kobanbTta,
KagMusa, mMapraHua, HUKens, os10Ba, CypbMbl, XpoMa, UUHKa, 6epyT no 1 r ykas3aHHbIX BellecTB, pacTBOPSAOT
B MUHUManbHOM (20 cM3) KONMYecTBe CONAHON KUCNOTbl, 3aTeM pacTBOPbl NMepeBOAAT B MepHble Kosbbl, A0-
BOAAT OO METKM CONSAHON KUC/OTON, pa3baBfieHHOl BOAON B COOTHOWEHWU OAWH K 0AHOMY (Mo 06bemy), u
nepemMeLumBsaloT.

6.1.3 TPC, cogepxawunin 1 mr/cm3 3010Ta, rotoBAT pactBopeHnem 0,1 r metanna B 10 cm3 cmecu co-
NSAHOW W a30THOW KUCMOT, B3ATbIX B COOTHOLIEHUN TPU K Og4HOMY (N0 06beMy), pacTBOp NepeBoAAT B MEPHYIO
konby, AOBOAAT A0 OTMETKM BOAOW M NepemeLlnBaloT.

6.1.4 TPC, cogepxawunin 1 mr/cm3 cepebpa, rotoBat pactesopeHuem 0,1575 r a3oTHokMcnoro cepebpa B
Boje. PacTBop nepeBoAsiT B MEPHYIO ko/by, 4OBOASAT 4O METKM BOAONW M NepemelLnBatoT.

6.1.5 TPC, copgepxawunin 10 mr/cm3 KanbLns, TOTOBAT pacTBOpeHMeM 2,5 I npefBapuUTENbHO BbICYLIEH-
Horo nmpu 100 °C — 110 °C g0 MOCTOSIHHOI MaccChl YI/IEKUCAOr0 Kanbuus B MUHMManbHoM (20—30 cm3) ko-
Nn4YecTBe COJMIAHOW KMCMOTbl, pa3baBfeHHO BOAOK B COOTHOLEHWW OA4MH K OAHOMY (MO 06bemy), pacTBop
nepesoAAT B MepPHy Konby, A0BOAAT A0 METKA U NepemeLlinBaoT.

6.1.6 TPC, cogepxauwuii 10 mr/cm3 HaTpus, roToBAT pacTBopeHnem 2,5435 r x/10pucToro HaTpus B BOZeE.
PacTBOp nepeBoAsAT B MEPHYIO ko/6y, 4OBOAAT 4O OTMETKM BOAOW U nepemeLunBatoT.

6.1.7 TPC, cogepxawuii 10 mr/cm3 kanus, rotoBaT pacteopeHnem 1,9103 r x/1I0pUCTOro Kanus B BoAE.
PacTBop nepeBoAsAT B MepPHY konby, 4OBOAAT 40 OTMETKM BOAOW M nepemellnBaloT.
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6.2 MpUroToB/IeHNE OCHOBHOIO pacTBOpa CpaBHEHUs

OcHoBHOW pacTBop cpaBHeHuss (OPC), cogepxawmnii no 1 mr/cm3 Kanus, Kanbuus, MbllbsKa, HaTpus,
cypbMbl, pocopa; no 0,2 mr/cm3 antoMuHUA, xenesa, marHus; no 0,1 mr/cm3 BUCMyTa, ranaunsa, Kagmus, Ko-
6anbTa, MapraHua, Meau, HUKeNs, 0N0Ba, CBMHLA, XpoMa, UMHKa, rOTOBAT C/efyloWmMm ob6pa3oM: B MEPHYIO
Konby nomewatoT no 10 cM3 ro/I0BHbIX PAacTBOPOB Kanus, Kanbuus, MbillbsAKa, HATpUSA, CypbMbl, docdopa;
Nno 2 cM3 r0/I0BHbIX PACTBOPOB asllOMUHUSA, Xenesa, MarHus; no 1 cM3 ro/lIoBHbIX pacTBOPOB BUCMYTa, rannus,
kagMmus, kobanbTa, MapraHua, Mmeau, HUKens, 0/10Ba, CBUHLA, XpOMa, LWHKA, AOBOASAT 4O METKM KOHLEHTPU-
POBaHHOI COMISIHOM KMUCMOTOM M nepemellvBatoT.

6.3 MpuroToBneHne cepun pabounx PacTBOPOB CPaBHEHUS

B geHb npoBegeHnss aHanuza m3 OPC u N'PC 30n0Ta n cepebpa rotoBAT ceputo paboymx pacTBOpoOB
pasneHusn (PPC) metogom nocnefoBaTesibHOro pasbaB/ieHUs B COOTBETCTBUM C Tabnuuein 1.

6.4 MNMpuroTtoB/ieHne o06pa3yoB CpaBHEHUA

[na npurotoBneHuna obpasua cpasHeHusa OC 1 6epyT Tpu katofa, NpeABapuUTENIbHO OYULLEHHbIX B pas-
page. Ha gHO KaX[oro M3 HUX nomMeLlarT ¢ nomowbio Mukponunetkn no 0,005 cm3 PPC 1 v BbicywuBalT B
TeyeHne 5 MUH nop MHpakpacHoW namnoi. AHaNOrMYHbIM 06pa3oM roToBSAT 06pasubl cpaBHeHus OC 2 —
OC 6 un3 paboumx pactsopos PPC 2 — PPC 6.

Ta6nuuya 1— WHTepBasbl onpeaensieMbiX 3HAYEHWI KOHLEHTpaLmy npumeceii

MaccoBasi gons npumecei, mMr/cm3

O6bem paszbaBnsiemMoro pacTeopa,
NOMELL@eMOro B MepHyto Konby
1 fOBOAVMOrO 10 METKW COJISIHOM
KUCMOTOM (OAVH K OAHOMY)

O603HaueHVe BUCMYTA, ra/uivis,
pactBopa Kans, KasibLyis, 30/10Ta, Kagmus,
CpaBHeHVst MbILLbSAKE, HATPKWA, kobasbTa, MapraHua,

cypbMbl, chocchopa Meau, HUKensl, 0foBa,
CBVHLIA, XpOMa,LIMHKa

AOMUHSA,
Xenesa, MarHusi

PPC 1 01 0,02 0,01 10 cM3OP nno 1cm3rPC
30/10Ta 1 cepebpa

PPC 2 0,03 0,006 0,003 30 cM3PPC 1

PPC 3 0,01 0,002 0,001 10 cm3PPC 1

PPC 4 0,003 0,0006 0,0003 10 cm3 PPC 2

PPC 5 0,001 0,0002 0,0001 10 cm3PPC 3

PPC 6 0,0003 0,00006 0,00003 10 cM3PPC 4

6.5 NoarotoBka nocyabl

dToponsiacToBble Yallky, OYULLEHHbIE KUMSYEHUEM B CMECKM a30THOW W COMAHOW KUCNOT, B3ATbIX B
COOTHOLWIEHUN OAUH K TpeMm (No o6bemy), nepes aHanusom obpabaTbiBaldT B mapax a3oTHOW KUCNOTbl B
TeyeHune 1 u.

6.6 NMoarotoBka KaTto4oB

B kaTogbl HakanbiBaloT no 0,1 cM3 COMIAHON KUC/OTbI W BbICYLINBAIOT AOCyXa NOA MHAIPaKpacHon nam-
noii. MomewalT kKaToAbl B yCTAHOBKY NO0Or0 katoda (No 4 Wwr. Ha 04HO 3ano/IHeHMEe) N TPEeHUPYIOT B atmocde-
pe kucnopoga npu gasneduu 133 Ma (1 mm pt. cT.) M TOoKe 0,15 A c B TedueHue 30 c. OTTpeHUpPOBaHHbIE KaToabl
ounwialT OT Nnpumeceii, co3gaBas B yCTaHOBKe pa3psg B MOTOKe renvs npu gasneHunm 2660 Ma (20 mm prt. CT.)
nToke 1,2 A B TeyeHne 5 MUH C 3KCNOHMPOBAHWEM CMeKTpa B TeuyeHne nocaegHeinl MUHYTbl Ha hOTONNACTUHKY.
[na npoBegeHna aHanusa oT6upaloT KaTtodbl, B CNEKTpax KOTOPbIX OTCYTCTBYIHT aHaUTUYECKMe NNHUN BCeX
3/1eMEHTOB, 3a WCKNIYEeHNeM xenesa, MarHusa, aJiloMUHUA, HaTPUs, a NIOTHOCTM NOYEPHEHUA MOCNefHUX He
npesbiwatoT 0,20 en. norapudMmnYeckKolt Wkaabl MMKpodoTomeTpa.
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7 TpeboBaHVe K NPOBEAEHNIO N3MEPEHUI

7.1 KOHUeHTpupoBaHne npumecei

Tpu pTOpONIacToOBbIX YalKNW C HABECKaMW KpeMHUA B 1 I, OUMLLEHHbIMU OT MOBEPXHOCTHbIX 3arpsas-
HEeHW, NnomeLlLalT BO BHYTPEHHMWI OTCeK annaparta A1 M30TEPMUYECKON MeperoHkn KUCNoT, NpuivnBalT B
Kaxay n3 Hux no 3,5 cm3 gBax bl NeperHaHHOW a30THOW KMCMOTbl, a BO BHELWHWI OTCEK annaparta npuaun-
BatoT 200 cmM3 pTOPNCTOBOAOPOAHON KACMOTLI. 3aKpbiBalOT NJIOTHO KaMepy C 3aBMHYMBAKLWENCSH KPbILLKOW 1
nomewLalT Ha BOAHYl 6aHio. PacTBopeHue npob NpoucxoguT B TeuyeHue He 6onee 14 4 npu Temnepatype
70 °C — 80 °C. lMonyyeHHble B Yallkax pacTBOpPbl ynapuBalwT A0 Kanau nog vHdgpakpacHoi namnoii, ¢ no-
MOLLbIO MUKPOMUNETKA NEepeHOCAT B NOSOCTb, NOATOTOB/IEHHYIO K aHanu3y KatofoB, WU BbiNapuBalT AOCyXa.
Mony4yeHHble cyxme ocTaTky MpeacTaBnsaAlT co60i KOHLEHTpaTbl Npumecei, nogsepraemble CnekTpasibHOMY
aHanusy.

MpuBefeHHbIM Bbille METO4OM OJHOBPEMEHHO BO BTOPOM TakKOM Xe annapare npoBOAAT TPU KOHTPO/1b-
HbIX OMnbITa A4/ ONpefeneHns 3arpsas3HeHuli B peakTusBax.

7.2 CneKkTpasibHblii aHann3 KoHUeHTpaTa npumeceli

KacceTy 3apsxalT (0OTON/IACTUHKON, BCTABMAT €e B pamKy cnektporpaca v OTKPbIBaKT 3aC/IOHKY.
doTorpachupoBaHue cnekTPoOB OCYLECTB/AIT Yepe3 TpexcTyneHyaTblil ocnabutenb Npy WUPUHE LWen Chnek-
Tporpada 25 mkm ansa NCI-30 n 40 mkm gna 4P C-8.

Katog ¢ npo6oit nomewaloT B paspsafHyo TpyOKy YCTaHOBKM «NOJIOr0 Katoga» Ha fepxaTesib, oTKauu-
BaloT BO34YyX M3 yCTAHOBKM A0 Bakyyma 26,6 Ma (2-10-1 MM pT. CT.), OTKPbIBAIKT KpaH nojayun reavs npu pabo-
TamowemMm popBakyyMHOM Hacoce, ycTaHaBiuBalwT gaBneHne 2660 MNa (20 mm pr. cT.) noToka renus. Kartog c
npo6oi noakaYaT K UCTOYHUKY NUTaHus u npu cune toka 0,05 A BbIBOAAT M306paxeHne LeHTpa nosioctu
Katofa Ha LeHTp KpbiWwKW, HageTo Ha wenb cnektporpada. Cuny Toka nogHumarT fo 0,2 A u TpeHupyloT
katof B TeueHue 20 c. 3aTeM CHMMAIOT KPbILWKY CO Wenu crnekrporpadga, 3a 20—30 ¢ nogHUMalT CuUiy Toka
[0 1,0 A 1 3KCMOHUPYIOT CNEKTP Tak, 4To6bl 06Liaa 3KCNo3uumMa BMecTe C NoAbEMOM CW/bl Toka oT 0,2 fo
1,0 A coctaBnsina 1,5 MuH.

OTKNIYaKT 3/71eKTpoNuTaHne, NepekpbIBalT resinil, HanoMHAKT YCTaHOBKY BO3AYyXOM [0 aTtmocdepHo-
ro fasfeHna 1 NPoBOAAT nepesapanky paspsfHoin Tpyobku. lMocne aToro NoBTOPAT onepauum no chbemke
CMEeKTPOB BCeX aHann3npyembiX Npob, KOHTPO/bHbIX NPo6 M 06pa3uLoB CpaBHEHUA B Tpex napasniesnbHbIX
N3MepeHnsax Ana Kaxgaon us npob.

TpeboBaHUA K XUMUKO-GhoTOrpadpmuueckoihi o6paboTke poTonacTuUHbl A[OKHbI COOTBETCTBOBATb
FOCT 10691.1.

8 O6paboTKa pe3ysibTaTtoB

8.1 B cnekTporpammax, Nony4deHHblx gna obpasyoB cpaBHeHus (OC), KOHTpObHbIX Npo6 (KM) n aHa-
nnsnpyemMbix Npo6 (Al), n3mMepsaT NIOTHOCTb NMOYEPHEHUS aHANIMTUYECKON IMHUM ONpefesiiemMoro 3/1eMeH-
Ta 5+ 1 MMHMManNbHY NAOTHOCTL 6/M3nexawero goHa Bd). PacumTbiBaloT pasHOCTb novyepHeHus AS no

dopmyne
= e - 0)
N BbIYUCNAKOT CpefHee apudmMeTnyeckoe 3HaYeHue 13 Tpex napansenibHbiX U3MepeHuii.
LNVHbI BOSTH aHa/IMTUYECKMX 3/1IEMEHTOB YKa3aHbl B Tabnuue 2.

Tab6nuya 2

[/ VHbBI BO/H @Ha/IMTUYECKVX M3MEPEHMIA, HV
V3mepsiemMblii anemeHT

AnchpakuVoHHbIA cnexkTporpad criekTporpadp cpeaHeii aucnepeyy, KBapLEeBbil
ANOMUHNIA 308,22 398,15 308,22 2816,18
BucmyTt 306,77 306,77
Fannmi 4032,98 2943,64
XKeneso 302,06 396,93 259,94 281,33
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OkoHuyaHne Tabnuubl 2

L/ HbI BO/H @HA/IMTUUECKUX U3MEPEHWI, HM
Viamepsiembiii anemeHT

[nbpakuMoHHbIA cnexTporpad criekTporpad cpeaHeit aucnepcun, KBapLeBbii
300710 242.8 267,59 242,80 267,59
WHguii 325,6 325,6
Kagmuii 228,80 361,05 228,80
Kanuin 404,41 —
KanbLuii 396,85 317,93 317,93
KobanbTt 345,35 345,35
MarHuia 278,30 280,27 278,30 280,27
MapraHeL, 403,09 279,48 279,83 279,48
Menb 327,40 324,75 327,40 324,75
MbILLbAK 234,98 278,02 234,98
Hartpwuii 330,23 —
Hwvikenb 305,08 361,93 305,06
Onoso 284,00 317,50 284,00
CsuHey, 405,78 263,30 283,30
Cepebpo 328,06 328,06
Cypbma 259,80 259,80
docchop 255,38 253,56 255,33
Xpom 283,56 425,44 357,87 283,56
LinHk 334,50 334,50

OT nonyyeHHbIX cpegHnx 3HavyeHuii no NOCT 13637.1 nepexoAAaT K COOTBETCTBYHOLMUM 3HAYEHUSAM J10-
rapugdMoB OTHOCUTE/IbHON UHTEHCUBHOCTU:

190 )

roe YN — WHTEHCUBHOCTb /IMHUN N3MEPSAEMOr0o 3/1eMeHTa,;
Yth — WHTEHCMBHOCTb (hOHA.

Mo 3HauyeHusim IgC, ans obpasuoB cpaBHeHua (rae C,— cofepXaHue npuMeceit B rpaMmax B /'-06pasue
CpaBHEHUA) 1 Ig-zl(g,- CTPOAT rpagympoBaHHbIn rpaduk B KoopauHaTtax (Ig C/- ],u,}ﬁll)— 0N KOHTPONbHbLIX ©

aHanusmpyembix Npo6 nocsie NPOBEPKM Ha CXOAMMOCTb pe3ynbTaToB Mo 8.3 Mo rpagynpoBaHHOMY rpaduky
HaxoAsAT cofepxaHue npuMecei ANsS KOHTPOSbHbIX CKM, aHa/M3Mpyemblx Can B rpaMmax no COOTBETCTBYIO-

LWKUM 3HavyeHuam lg-"1.
Yo
8.2 MaccoByw gonto npumecu X, %, BblYMCAAOT N0 hopmyne

(Ean~ Ckr) ' 100 A

roe T — macca HaBeCKU KpeMHWUs, T.
O6BbEeMHYH NAOTHOCTL NpuMecu N, aTtoM/cM3, BLIUMCAKT No popmyrie

X mNa-ea
N="a"100 4)
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roe Nig — uncno Asoragpo (0,023 « 1023);
a — nNAOTHOCTb KpemHus, ricm3 (2,32);
X — maccoBas gons, %;
A — aTtomHasa macca npumecw.

8.3 Mpu KOHTPOME CXOAMMOCTU Pe3yNbTaTtoB MapaniefibHbiX U3MEpPEeHUii M3 Tpex 3HadeHuii ASN AS2;
AS3, NONYYEeHHbIX MO TPEM ChnekTporpammam, CHATbIM A/ TPeX KOHLEeHTpaToB aHanu3npyemMmoi npobbl, Bbl-

6upatoT Hanbonblwee 3HavyeHne (AS)max u HammeHblee (AS)mjn, nepexoanT OT HUX K 3HAYEHUAM (Igl);é;g-)Tax "
(iQS’/‘%mjn, B cooTBeTcTBUM ¢ TOCT 13637.1 HaxoAAT COOTBETCTBYKOLIME 3HAYEHNS MACCOBOW A0/ NMPUMECK B

npoueHTax B Npo6e XTax n Xmn 1 cpaBHMBAKT UX OTHOLIEHNE CO 3HAYEHUSIMU, NPUBEAEHHbIMUK B Tabnunue 3.

Tabnuuya 3
MpepensHoO gonyctumble MpenenbHo aonycTuMble
OTHOLWIEHNA Mmexay OTHOLWEeHNA BennynH
M3mepsemasn npumech Maccosas gonsa npumecu, % NapasNenbHLIMM BBE/IEHHOI 1 M3MEpSIEMOIi
onpegeneHnaMm [o6aBokK
ANIOMUHWRA, XXeneso 3.10-7 41 2,0
1.10-6 39 19
1.10-5 35 18
BvicmyT, rannwii, 3o0n0To, 1.10"7 3.2 1,8
KagMuii, MapraHe, 1+10"6 3,0 17
5+10"6 2,8 1,6
Kanbumii, kanuii, MbiLLbSIK, 1.10-6 41 2,0
HaTpwuii, cypbMa, dhocchop 5.10-6 3.9 1,9
5.10-5 35 1,8
KobasbT, HUKeNb, XpoM, 3.10-7 3,0 1,7
LIMHK 1.10-6 2.8 16
5 w10-6 24 15
Menb 3.10"8 41 2,0
3.10"7 39 1,9
3.10"6 35 1,8
Cepe6po 1.10S 30 1,7
1.10"7 2,8 1,6
1.10S 2,4 15

8.4 Ecnu paccuumTaHHOE OTHOLIEHWE MEHEE WM paBHO NpMBEeAEHHOMY B Tabnuue 3, TO 3a OKOHYaTe b-
Hblli pe3ynbTaT NMPUHMMAlOT cpefHee reomeTpuyeckoe pesynbTaToB TpPex napanfesibHbiX onpefeneHuii co-
LepXaHusa npumeceil.

Ecnv oTHoweHne 60Nblle NPMBEAEHHOrO B Tabnuue 3, TO aHa/in3 NOBTOPSHOT.

8.5 lMpaBubHOCTb pe3ynbTaTOB aHanu3a nepuoanvyeckm KOHTPONMPYIT MeToAoM [06aBOK, KOTOpble
BBOAAT B OAHY U3 aHa/IM3MpyeMbix Npo6 Ha cTagunm pacTBOPEHUS.

PesynbTar aHanMsa cuMtarT NpaBu/ibHbIM C A0BEPUTENIbHON BepoATHOCTbLI P= 0,95, ecnu pacxoxge-
HUA MeXxAay BenmynHaMu BBEeLEHHOI U HalifjeHHOol f06aBOK He MPEeBOCXOAAT 3HAYEHWUN, YKa3aHHbIX B Taban-
ue 3.
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