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HEOANM, FALO/IMHUIA N NX OKNCK
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Neodymium, gadolinium and their oxides.
Method of determination of rare-earth element oxides

MKC 77.120.99
OKCTY 1709

MocTtaHoBneHnem [ocygapcTBeHHOro komuteta CCCP no ctaHgapTam oT 19 okTs6psa 1979 r. Jib 3989 gata BBeaeHWs
ycTaHoB/IeHa

01.01.81
OrpaHuyeHne cpoka fileiCTBUA CHATO No npoTokony Ne 7—95 MexrocyaapcTBeHHOro coBeTa Mo CTaHfapTusaumm,
MeTponoruun un ceptTudmkaumm (MY C 11—95)

HacTosLuii cTaH4apT yCTaHaBMBAET XMMUKO-aKTUBALIMOHHbBIA METOA ONpeaeneHuns npumeceii oKncei
peAKo3eMeNbHbIX 3N1eMEHTOB B HEOAMME, TafoIMHUN N UX OKUCAX.

MeTog 0cHOBaH Ha 061y4YeHUn aHaNn3npyemoro Matepuana u 06pasL,oB CpPaBHEHUA NOTOKOM TEMNJIO-
BbIX HeMTpoHOB (1—3)” 101) HeliTp/cM2*C C nocnegyoLymM M3MEpPEHMEM aKTUBHOCTU PagMOaKTUBHbIX
M30TOMOB 3/1eEMEHTOB MpuMeceli B 06pa3uax CpaBHEHUS M BO (hpaKLMsAX, BblAENEHHbIX W3 06/1yYEHHbIX
aHanM3npyeMblX MaTepuanoB MeTOAOM 3KCTPaKLMOHHOW xpomaTorpatum.

WHTepBanbl onpefensemMbiX MacCoBbIX [O/EA NpuMeceii OKMCeiA:

B HEOAUME W €ro OKUCHK:

fNlaHTaHa oT 5+ K)"7% o 2mK)-3%

npaseoguma ot 5« K)-5% go m10-2%

camapus 0T 2+ 10~7% o 2m 10~3%

eBponus oT 5- 10"*% o 5m 10-4 %

BrajoNMHUN W ero OKUCK:

esponus 0T 5+1()~5% go 1m10~3%.

1. OBW,ME TPEBEOBAHMUA
1.1. O6uwue TpeboBaHUa K MeTogy aHanmsa —no MOCT 23862.0—79.
2. AIMAPATYPA, MATEPUA/IbI N PEAKTVBBI

PeakTop ncCnefoBaTeNnbCKUn - BOAO-BOLSHONM Tmna TBP ¢  nNOTOKOM  HEATPOHOB
(1—3)- 1013 HeATp/CM2*C 1 OTHOLLEHMEM TEMOBbIX HEATPOHOB K ObICTPbIM He MeHee 20 : 1

"aMMa-CcneKTpoOMeTp ManynpoBOAMNWKOBLIA, COCTOALLMIA M3 MHOFOKaHanbHOro aHanusatopa, 610-
KOB YCW/IEHVS CUTHANI0B, MOMYNPOBOAHWKOBOIO repMaHHi-TMTNEBOrO AeTeKTopa ¢ hoTo3PdPeKTUBHOC-
TbHO permcTpaunm ramma-nmHmum Lesns-137 He meHee 0,8—1,0% (06bem getekTopa tie meHee 20—30 cm3).
Pa3pelueHune cnekTpomeTpa no ramma-nuHun Le3una-137 (£; = 0,682 MaB) — (3—4) k3B.

YNakoBOYHbIV MaTepuan Ans aHaan3npyembix Npod v 06pasLoB CpaBHEHNS: KBapLeBble GHOKCbI 06be-
mom 0.5 cm3¢ npuTepToil Npo6KoN, antoMuHMeBast onbra 995-A TonwmHon 0.2—0.3 Mm.

[MeHanbl antoMUHKEBbIE, U3rOTOBNEHHbIE U3 atOMUHUA Mapkn 995-J1.

KOHTeliHep CBMHLOBbIA TPaHCNOPTHbIA Mapku KJ1-150 nin KJ1-80.

KoHTeiHep HacTonbHbIA Mapkn KT.

M3gaHue ohuLmansHoe MepeneyaTka BOCMpeLLeHa

M3paHune ¢ MiameHeHvem Ne 1. yTBep>KAeHHbIM B anpene 1985r. (MYC 7—85).
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C.2TOCT 23862.18-79

CpefcTBa MHAVBUAYANbHOW 3alUNTLI OT U3NYYEHUS W 3arpA3HeHU paguon3oTonaMm corfacHo Tpe-
6oBaHmam OCI-72.

3KpaH 3alMTHbIA N3 CBUHLIOBLIX KUPMNMUYEA N NPOCBUHHOBAUHOIO CTEKA.

ammMa-ncTo4HMKn o6pasuossle cnekTpometpuyeckme (OCTN) no MOCT 8.315—97.

Pagnometp «TCC* nnu aHanornyHsbli.

KonoHkn xpomaTorpaduyeckre CTeKNAHHbIE BbICOTON 600 MM C BOAAHON py6allkoil. Cxema KOMOH-
kn no FOCT 23862.7—79; koioHKa Ne 1 — BHYTpeHHW1 gnametp 16 MM. KOnoHka M> 2 — BHYTPEHHWI
avametp 14 mm.

Wcnaputens CTekNSHHbIA. Cxema ncnaputens no FOCT 23862.7—79.

TepmocTtaT TC-16 nnn aHanornyHblii, obecneumsatownii Harpes Boabl fo (40+2) 'C.

Becbl cneymansHble MuKpoaHanutuyeckne CM/A-1000.

MoTteHyunomeTp /INY-01 unn aHanornyHblii, ona nsmepenns pH ot 10 Il.

MenbHMLA LIapoBas MeTanmyeckas agnameTpom 210 MM, BbicoToi 200 MM. maccoid 4 Kr.

LWapbl meTannuyeckue gnametpom 30 Mm, 25 LWT.

Cuta MeTanimyeckue.

LLIkath CyLUMMbHBIA C TepMOPErynsaTopoM, obecrneunBarowmm Temnepartypy go 200 'C.

Mortop weenHbIi ALLC-2.

baHsa BofsHas.

MnuTKa anekTpuyeckas.

PeflyKTOpbl KUCTOPOAHbIE.

MaHomeTpbl no FOCT 2405—88 Ha 1—4 Krc/cm'.

Hacoc BofoCTpyiHbIiA NabopaTopHbIi cTeKNAHHbIA no FOCT 25336—82.

CTaKaHbl CTEKNAHHbIE.

BopoHKY penuTenibHble BMecTUMOCTbI0 1000, 2000 cm*.

BopoHky broxHepa AuametpomM 132 MMm.

Konbbl ByH3eHa.

Mnnetkn.

BlopeTkn BMECTUMOCTLIO 25 CM3

BloKcbl cTeKNSHHbIe BMecTUMOCTbIO 18 cm3, Tvna CB 24/10.

Kanunnsapbl CTeKnsHHble AMHON 150 MM C AnameTpoM OTTAHYTOIR YacTh 1—1,5 mm.

LimnuHapbl cTeknsiHHbIE BMecTUMOCTbHO 1000 cM3C NpUTEpPTOil MPOGKOIA.

LinnnHapsl MepHble.

Konbbl CTEKNAHHbIE KOHUYECKMe.

Konba cTeknsiHHas BMecTUMOCTbIO 1000 cM3C 06paTHbIM X0M0AUNbHUKOM.

Konbbl mMepHble.

MeLwuanka CTEKNAHHAA nponensiepHas.

Mpubop ANs NeperoHky ¢ Kon6oi smectumocTtbio 500. 1000 cm'.

Yawkun dappoposble gnameTpom 210 Mm.

MpobKn pe3nHoBbIE.

MneHka nonnatnneHosas.

Bymara yHuBepcanbHas UHAMKATOPHaS.

Cunukarens KCK Ne 2 nam Ne 2,5.

OKucK naHTaHa, NpaseoaymMa, camapus ¥ eBponus YNCTOTOW He MeHee 99,999 %.

Megb cepHokucnas 5-sogHasa no FOCT 4165—78, 0,5 monb/am' pacTeop.

CTaHfjapTHble pacTBOpbI NaHTaHa, camapuvsi, eBpOnuA C KOHLUeHTpauueli 1 MKr/cm' B pacuyeTe Ha
okuch: 0,01 rokucy Kaxgoro P33 unctotoli He meHee 99,999 % pacTBOPAOT B 3 CM3KOHLEHTPUPOBAHHOM
COMAHOW KMCNOTbI, YNapuBaloT A0 BN&XHbIX COMeld, KOTOpble pacTBOpslOT B 5 cm' 1 Monb/aM' consHoi
KWUCNOTbI. PacTBOPbI NEPEHOCHAT B MePHble KON6bl BMECTUMOCTbIO 100 cM3 1 [OBOAAT [0 MeTKM 1Monb/aM3
CONsIHOM KmcnoTol. Mo | cm' Kax[oro pactBopa MepPEeHOCAT B MepHble Konbbl BMeCTUMOCTbi 100 cm' 1
[0BOAAT 40 MeTKU | MO/b/gM5CONSHOM KUCNOTON.

CTaHAapTHbIA pacTBOp Mpas3eogumMa C KoHueHTpauueid 100 mkr/cm' B pacuete Ha okucb: 0,01 r
OKUCK Mpaseouma YUCTOTON He meHee 99.999 % pacTBOPAIOT B 3 CM3 KOHLEHTPMPOBAHHOW CONSHOM
KUCNOTbI YNapuBaloT A0 BA&XHbIX COMEN, KOTOpble PacTBOPSAOT B 5 cM3 1 MOnb/gM5 CONAHOI KUCNOTHI,
pacTBOp MepeHOCAT B MEPHYH Konby BMecTMMOCTbiO 100 cM3 1 [LOBOAAT A0 MeTKM | MO/b/gM3 CONAHON
KNCNOTOW.
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MOCT 23862.18-79 C. 3

Hatpwuii ykcycHokucnblii no FTOCT 199—78, X. Y., HaCbILLEHHbI pacTBop.

Hatpuit yrnekucnblii kpuctananyeckuin no FOCT 84—76, X. 4., pacTBOp C KOHLeHTpaumen 50 r/gm3.

Hatpuii xnopuctsliii no TOCT 4233—77, pacTBop ¢ KOHUeHTpauueidi 100 r/gm5

Hatpusa rugpookuck no MOCT 4328—77, X. u.

JTtoT rasoobpasHbiii no TOCT 9293—74 unun aproH rasoo6pasHbiii no FOCT 10157—79.

ApceHa3o-111, pacTBop ¢ KOHUeHTpaumein 0,2 r/igm3

Kucnota consHas no MOCT 14261—77, X. 4. WAn Y. 4. a., KOHUeHTpuposaHHa4d. 0,1; 0.3; 0,5; 0,8; 1,2;
7 MONb/AM3TUTPOBAHHbIE PACTBOPbI.

Kucnota aszotHas no NOCT 4461—77. X. Y. KOHLEHTPUPOBAHHAS.

Ammuak BogHbli Mo FOCT 3760—79, X. Y.. KOHLEHTPMPOBaHHbIA, pPacTBOP C KOHLEHTpauuei
50 r/gm3

Bogopoaa nepokcug no FOCT 10929—76.

[Oun-(2-atunrekcun) thocgopHas kucnota (023N PK), TexHuueckas (50—70 %) vnm ynydileHHas
(He meHee 95 %).

023 ®K 100 %-Has nonyyaroT u3 TexHuyeckon 423 K (no pasg. 3 TOCT 23862.7—79 wunu 13
ynydweHHon 423 ®K (no pasg. 3 TOCT 23862.7—79).

3dmp 3TUNOBLIN.

CnupT 3TMNOBLIA PEKTU(MKOBaHHbLIN TexHuyeckuiA no FTOCT 18300—S87.

JvbleTunguxnopcunax.

Yrnepos YeTbipexxaopHeThili no FTOCT 20288—74.

JvmMeTunguxnopcunad, pacteop B YeTblpexxnopuctom yrnepoge (1 ; 4).

AueTtoH no NOCT 2603-79.

SmuneHrnnkons no NOCT 10164—75.

KwncnoTta ackop6uHoBas, pacTBop ¢ KoHLeHTpauuein 5r/am3 1 Monb/agM3 CONAHONM KUCNOTE; rOTOBAT
B leHb ynoTpebnexus.

Pa3g. 2. (i3meHeHHas pegakums, M3m. N° 1).

3. NoAroToBKA K AHA/TIN3Y

3.1. OuncTka 423 ®K (TEXHWUYECKOIN UK yNyULLIEHHOIA), MOArOTOBKA CUIMKAarens, NpuroToBeHne
copbeHTa, 3anosiHeHMe KOMIOHKW, MOArOTOBKa ee K paboTe, TEXHMKA paboTbl Ha 3KCTPaKLMOHHO-XpOMa-
Torpathmyeckoin KonoHke no pasg. 3 FOCT 23862.7—79.

4. MPOBEJEHVE AHAJI3A

4.1. AHann3 HeoAMMa Wi ero OKucu

OnpegeneHve cofepXaHns OKUCEN NaHTaHa, npaseofuma, camapus v eBponus

KOoHUeHTpaT npumeceil NonyyatoT B IKCTPAKLMOHHO-XpOMaTOrpaduyeckoin konoHke Ne 1 KonoHka
3anosHeHa copbeHToM (25 rcunmkarens ¢ pasmepom 3epHa 0.06—0,07 mm + 15¢cm’ AH) %-Hoii 23T PK,
cB0O6OAHLIN 06beM copbeHTa 40 cm3).

Hasecky meTannnyeckoro Heoguma maccoi 0.022 r nnm 0.025 r ero okMcu NoOMeLLaloT B KBapLEeBYHO
6roKcy, NpefBapuTeNlbHO MPOKUMAYEHHYIO B KOHLLEHTPUPOBAHHOM CONMSHON KMCNOTE, MPOMbITYIO ANCTUA-
NMPOBAHHOM BOAOM, CNNPTOM, 3MPOM W BbICYLUEHHYH. BIOKCY 3aKpbIBAlOT KPbILLKOM ¥ YNaKoBbIBAIOT B
antoMUHUEBYIO (honbry. Ha nonocku m3 06e3f0neHHOro unbTpa («CUHAS NeHTa*) pasmepom 515 Mmm
HakanbiBatoT no 0,1 cM3 cTaHAapTHbIX PacTBOPOB flaHTaHa, MpaseoAnMma, camapus W eBponus (Kaxaplii
pacTBOpP HakanblBalOT Ha OTAe/bHYIO MOMOCKY): MOCMe HaKanblBaHWA KaXAOW Kanjv NonocKy BbICYLLMBa-
0T Haj, 3NeKTPONANTKON. BbICyLleHHble NOMOCKA C HAHECEHHbIMU Ha HUX CTaHAAPTHbIMW pacTBOpaMu
(obpa3supl cpaBHeHMA) 3aBOPaYMBAIOT Pa3fenbHO B allOMUHUEBYIO (HOMbTY.

Mpo6y n o6pasubl cpaBHeHns (OC) MapKMpyroT, MOMeLaT B OAWH aNtoMUHWEBbIA neHan (6/10-
4OK), NpeaBapuTenbHO MPOMBITbIA aLeTOHOM WM 3TUOBLIM CIUPTOM, W 06/1yYaloT B ANIEPHOM peakTope
BTeueHne 20 4 MOTOKOM HENTpPoHOB 1,2 ¢ 10" HelTp/cM- -c. TpaHCNOPTUPOBKA 06/1y4eHHbIX NPo6 1 o6pas-
LIOB CpaBHeHWs OCYLUECTB/AETCA B CBMHLOBbLIX TPAHCMOPTHbIX KOHTeHepax Tuna KI1 (KJ1-80, KJ1-150)
Ha creymanbHON MallunHe.

KBapLieByto 6IOKCY C 06/1y4eHHOI aHanM3npyeMoin Npo6oi NOMELLAOT 3a 3alMTHbIA 3KPaH 13 CBUH-
LIOBbIX KMPNWYeld Y NPOCBUHLOBAUHOTO CTeKNa. MUHLETOM yAanaioT aftloMVHNEBYIO (DOMbrY, OTKPbIBAKOT
KPbILLKY 1 PacTBOPSIIOT 06/1y4YeHHY0 Npoby B ropayeii 7 Mosib/AM3CONSHONM K1cnoTe. PacTBOp Kanuiispom
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C. 4 TOCT 23862.18-79

NepeHOCAT B CTakaH BMeCTUMOCTbIO 50 CM‘. BIOKCY MpOMbIBaOT ropsiyeil 7 MOnb/AM CONSHON KWCNoToM
3—4 pa3a. MpombIBHbIE PaCTBOPbI MEPEHOCAT KanuaasapoM B TOT Xe CTakaH. PacTBop ynapvBatoT noytu
Jocyxa; xnopugsl P33 pacteopsatoT B 2cm30.1M0Mb/AM' CONAHOW KUCAOTbI 1 MPOMYCKatOT Yepes aKCTpak-
LIMOHHO-XpOoMaTorpaduyeckyto KonoHky Ne 1, npeABapuTenbHO NpoMbiTyt0 0.1 M CONSIHOW KMCMOTOIA.
TexHuKa paboTbl Ha KONOHKe Mo pasg. 3 TOCT 23862.7—79.

CTakaH, B KOTOPOM COfiepXXaTcs pacTBop nNpobbl, NpoMbiBatoT 5 cm30,1 MOb/AM5CONAHOW KUCNOTbI.
MpOMbIBHOM pacTBOp MpOMycKalT uyepe3 KONOHKY. lMepsble 40 cm5 antoata (BKIOYas 06bem Npobbl v
NPOMbIBHOIO PacTBopa) CO6UPar0T B MEPHbIV LUAMHAP BMECTUMOCTbO 50 cM', fanee antoar cobumparoT B
61OKCbl BMECTUMOCTbIO 18 cM3nopuuaMu No 5 cM' 1 oNpesenstoT Hanuune HaTpus-24 B K40 nopumn
M3MepeHneM pafjvoaKTMBHOCTM pacTBOpa Ha MONYMNPOBOLHWKOBOM raMMa-CrieKTPOMETpe B TeuyeHue
1—5 MuH (cM. n. 4.3). OTCyTCTBME B KOHTPONMPYEMOA MOPLUUM HaTPUs-24 NpW M3MEPEHUN B TeYeHUe 5 MUH
YKa3blBaeT Ha MOJIHOE ero 3/1t0MPOBaHNE U3 KOMOHKMW.

Mocne MOMHOTO 3NHOMPOBAHUA HATPUSA-24 Yepe3 KOMOHKY nponyckatoT 0.3 Monb/AM3ConsHy Kuc-
noTy u cobmpatoT 70 cM33nt0aTa B MepHbIA LMANHAP BMecTUMOCTbO 100 cm5(0cHOBHasA hpakums naHTa-
Ha). N0aT cobmparoT B 6HOKCbI BMECTUMOCTbLIO 18 cM3nopumaMu no 5 cm5u onpegensoT Hannume naHTa-
Ha-140 B KaXOW MOpUMU U3MEPEHMEM PafMOaKTMBHOCTM pacTBOpa Ha ramMma-CrneKTpoOMeTpe B TeueHue
1—5 MuH. OTCYTCTBME B KOHTPOAMPYEMOI MOpLMK naHTaHa-140 npy n3mMepeHnn B TeHeHne 5 MUH yKasbl-
BAET Ha MOJTHOE ero 3NI0NPoBaHKE U3 KONOHKK. Mopunn antoata, cofepxalime naHTaH-140, no6aBnsaoT K
OCHOBHOW (hpakuuu naHTaHa-140 (B MEpHOM LMINHAPE), yNapuBatoT B CTEKASHHOM 1cnapuTtene 40 06be-
ma 10—15 cm5 nepeHocsaT B GHOKCY. BMECTMMOCTbIO 18 cM3 1 ynapusaloT o o6bema 1 cm3 (hpakums
NaHTaHa).

Mocne NONHOTO 3NOMPOBAHUA TaHTaHa Yepe3 KONOHKY nponyckatoT 0.5 Mo/ib/AM3CONAHYI0 KUCNOTY
1 cobupatoT 70 cM33/1t0aTa B MEPHbIN LUMAMHAP BMecTMMOocTbio 100 cM' (OCHOBHas (pakums npaseogmma
1 Heoguma). [anee antoat cobmpatoT B GHOKCbI BMECTUMOCTHIO 18 cM' nopumsaMu no 5 cm3 B Kaxaoh u3
KOTOPbIX OMPeAenatoT Hanuyne Heogmma-147 n npomeTus-147 nsmepeHuem pafmoakTMBHOCTU pacTeopa
Ha raMma-crekTpomeTpe B TedeHne 1—b MuH. KoHTposb npoBogaT no otonuky (£f= 91 kaB). BTopnyHoe
YBENMYEHWE BbICOTbI 3TOT0 JOTOMNMKA CBUAETENLCTBYET O NOSBNEHWN B KOHTPONMPYEMON NOPpLUMA NpoMe-
Tus. Topumn antoata. He cogepkalive NPOMeTUIA, 06aBASIOT K OCHOBHOM (hpakuuy npaseofmma v Heo-
AVMa B MEPHOM LWAMHAPE, yNapuBatoT B ucnaputesne 4o ob6vema 10—15 cM3 nepeHocAT B 6IOKCY BMECTU-
MOCTbO 18 cM3 1 ynapuBaroT 40 06beMa 1cm3 (hpakums npaseogmma-Heoguma).

Mocne nossneHWs B antoaTe nNpomeTus cnegytowme 150 cm3antoata cobmparoT B CTakaH BMECTUMO-
cTbro 200 cm3 [Janee antoat cobuparoT B 6HOKCbI BMECTUMOCTbLHO 18 cM3nopumsmm no 5 cm3, B KaXaol ©3
KOTOpbIX OMPEeAEeNnsoT Hannume NPOMeTUs U3MEPEHNeM pagnoakTUBHOCTU PacTBOpa Ha ramma-crekTpo-
mMeTpe B TeyeHne 1—b5 muH. Mopuumu, cogepxalime NPOMeTUiA, 06bEANHAIOT C OCHOBHOW nopLveii npome-
TS U YaNsaloT Kak pagnoakTUBHbIE OTXOAbl B COOTBETCTBUM C npasunamu OCI1-72.

Mocne NOMHOrO 3/K0MPOBaHNS MPOMETUS Yepe3 KOMOHKY npornyckatT 0,8 MO/b/aM3 CONAHYI0 Kuc-
noTy' 1 cobupatoT 70 cM3 3/t0aTa B MEPHbIA LMANHAP BMecTUMOCTbio 100 cm3 (OCHOBHas (pakums cama-
pua-153). Oanee antoat cobuparoT B GIOKCbI BMECTUMOCTbHO 18 cM3 nopumsmMu no 5 cM3, B KaXgol 13
KOTOpbIX OMPeAenaoT Hasmyme camapua-153 nsmepeHnem pafmoakTVBHOCTY pacTBoOpa Ha ramma-CrekT-
pomeTpe BTeuyeHue 1—5 MuH. Mopuum antoata. cofepyalime camapuit-153, 406aBNSOT K 0CHOBHOM (hpakLum
camapus-153 (B MEPHOM UWAUHAPE), ynapuBatoT B ucnaputene fo obbema 10—15 cM3, nepeHoCAT B 61OK-
Cy BMeCTMMOCTbI0 18 cM' 1 ynapusaroT o obbema 1cm3(thpakuns camapus).

[Janee yepe3 KOMOHKY nponyckaoT 1.2 Monb/gM3 consHyt0 KMCNOTY 1 cobupatoT 70 cm3antoata B
MEpHbIA LuAnHAP BMecTMOCcTbi0 100 cm3(0CHOBHAA (hpakuus eBponus). 3aTeM 31t0aT cobupatoT B 6LOK-
Cbl BMECTUMOCTbIO 18 cM3nopuusaMm 1o 5cmM3 B KaXA0M 13 KOTOPbIX ONpeAenstoT Hanmume esponns-152
1 152/n n3mepeHeM pagMoakTMBHOCTM pacTBopa Ha raMmma-crnekTpomeTpe B TeyeHune 1—5 MuH. Mopuun
anaTta, cofepxalyme eBponuii-152 n 152/4, [06aBNAOT K OCHOBHOW (Ppakumu eBponus B MEPHOM Lu-
NVHApPE, ynapuBaloT B ncnaputene go o6bema 10—15 cm3 nepeHOCAT B 6HOKCY BMECTUMOCTBIO 18 cM' U
ynapusatoT 1o o6bema | cm3 ((hpakums eBponus).

Mocne NOMHOrO 31ONPOBaHMSA EBPOMMS Yepe3 KOMOHKY nponyckatoT 300 cm' 7 Monb/gM3 ConsiHOiA
kncnotbl 1 50 cm30,1 Monb/gM3CONAHON KMCNOTbI. DNH0aThl YAANAHT Kak pafnoakTVBHbIE OTXO4b.

O6nyyeHHble 06pa3Lbl CpaBHEHMS 0CBOOOXAAKOT OT a/IlOMUHMNEBOI (DOMLIN 3a 3aLUTHLIM 3KPaHOM
13 CBMHLLOBbIX KMPMMWYEA 1 NPOEBHHLOBAHHOIO CTeKa, NMOMELLalT KaXAabll B OTAENbHYIO CTEKISAHHYHO
6toKcy BMecTMMOCTbO 18 cm3, npunmeatoT no 0.5 cM3ropsayeil KOHLEHTPUPOBAHHOM a30THOM KUCNOTbI 1
nocne paspylleHus ymarn gobasnstot no 0,5 cM34UCTUNANPOBAHHON BOSbI.
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MOCT 23862.18-79 C. 5

®pakuuy naHTaHa, npaseogmma— HeoAuMa, camapus, eBponusa 1 obpasLbl CPaBHEHWS WU3MEPSIOT
Ha NonynpoBOLHWKOBOM raMma-crekTpomMeTpe (cMm. n. 4.3).

4.2. AlIbIY3 rafofIMHUS WIN ero OKUCK

OnpegeneHne cofepxxaHns esponus

dpakuunio eBponmna NoyyatoT B IKCTPAKLMOHHO-XpoMaTorpaduyeckoin konoHke Ne 2. KonoHka 3a-
nonHeHa copbeHTom (12,5 r cunukarens ¢ pasmepom 3epHa 0.06—0.07 mm + 7,5 cm’ 100 %»Hoid 4237 ®K,
€B060HbIN 06beM copbeHTa 20 cm').

HaBecky MeTannmnyeckoro ragonnHunsa maccoin 0,0009 r nam 0.001 r ero okMcK B3BELUMBAIOT Ha Cre-
LMaTbHbIX MUKPOAHAIMTUYECKMX Becax, MOMELLAOT B KBapLieByto GIOKCY, npeaBapuTeNnsHO NPOKUMAYEH-
HYI0 B KOHLIEHTPMPOBAHHOI CONSHOW KMCOTe, NPOMbITYIO AUCTUANNPOBAHHON BOLONA, CNUPTOM, 3u-
POM 1 BbICYLUEHHYO. BIOKCY 3aKpbIBatOT KPbILLIKOW 1 yNakoBbIBaKOT B aOMUHWEBYIO o/bry. Ha nonocky
13 06e330/1eHHOr0 unbTpa («CUHAS NeHTa») pasMmepom 5 15 mMm HakanbiBaoT 0,1 cM' CTaHZApTHOro
pacTBopa eBponus. ocne HakanblBaHWA KaxAol Kanju pactsopa QuAbTP BbICYLIMBAKOT Haf, 3/1eKTpo-
NANTKONA. BbICYLUEHHbIA (GUALTP C HAHECEHHBIM HAa HEro CTaHAapTHbIM PaCTBOPOM €BPOMMS, 3aBOpayuMBa-
10T B atOMMHUEBYIO (honbry (obpasel, cpaBHeHMs). MNpoby 1 06paseL, CpaBHEHUA MapKMPYHOT, NOMeLIaloT
B OAVH aNtOMUHMEBLIV neHan (6/1040K), NpeABapuTENbHO MPOMbIThIA aLeTOHOM WX 3TUIOBLIM CANPTOM,
1 06/yYaloT B AEPHOM peakTope B TeyeHue 20 4 MOTOKOM HeinTpoHoB (1—3) « 10,s HeirTp/cMr ec. TpaHc-
nopTMPOBKa 06/1y4YeHHOW Npobbl 1 06pasLa cpaBHeHMS, B COOTBETCTBMM € TpeboBaHuamu OCII-72, ocy-
LLLECTBNSETCA B CBMHLOBLIX TPAHCMOPTHbIX KOHTeiHepax Tuna K1 (KJ/1-80. KJ1-150) Ha cneumanbHoi
MaLLnHe.

KBapueByto 610KCYy C 061y4eHHO aHaIM3npyemMoii Npo60oi NOMELLAKT 3a 3aLMTHbINA 3KpaH U3 CBUH-
LIOBbIX KMPMUYeR N NPOCBUMLOBAHHOIO CTekna. MUHLUETOM yaanstoT antoMUHUEBYIO (DONLIY, OTKPbLIBAIOT
KPbILLIKY ¥ pacTBOPSIOT 06/1y4eHHY0 npoby B ropsyeil 7 monb/AM1consHoi kucnote. PacTBop Kanuansapom
NMepeHoCAT B CTakaH BMeCTUMOCTbO 50 cm3 BIOKCY MpOoMbIBalOT ropsyeid 7 Monb/gM3 CONSHON KUCNOTOM
3—4 pasa. MpoMbIBHbIE PacTBOPbI MEPEHOCAT KanuansapoMm B TOT Xe CTakaH. PacTBop ynapvBaroT MoyTu
Jocyxa, xnopugabl P33 pacteopstoT B 2cm30.1 MOb/AM' CONAHOM KMCNOTLI U NPOMYCKaKT Yepe3 3KCTpaK-
LIMOHHO-XpOMaTOrpaduryeckyto KonoHKy Ne 2. npefsapuTenbHO NpombiTyto 0,1 Monib/AM3 cONsHON Kuc-
NnoToi. TexHuka paboTbl Ha KonoHKe Mo pasg. 3 FTOCT 23862.7—79.

CtakaH, B KOTOPOM COfepasca pacTBop Npobbl, NpoMbiBatoT 5 cm30.1 Mo/ib/gM3CONAHOW KUCMOTHI.
MpoMmbIBHOW pacTBOp MPOMYyCKalT uvepe3 KoMoHKy. lMepsbie 40 cm3 antoata (BKMOYas 06bem npobbl u
NPOMbIBHOTO pacTBopa) co6UpatoT B MEPHbIA LUANHAP BMECTUMOCTbIO 50 CM3, fanee antoaT cobmparoT B
6HOKCbI BMECTMMOCTbIO 18 cmM3 mopuusamMmu no 5 cM3 1 ONpeaensitoT Hanmume HaTpus-24 B KakAon nopuum
N3MEPEHNEM PaAMOaKTMBHOCTM PacTBopa Ha MoslynpoBOAHMKOBOM raMMa-CreKTpoMeTpe B TeyeHne 1—5
MWH. OTCYTCTBME B KOHTPONMPYEMOI NOPLMN HATPUSA-24, MPU M3MEPEHUN B TeUeHWe 5 MUH. YKasblBaeT Ha
MOJIHOe ero 3/1OMPOBaHNE N3 KOMIOHKMW.

Mocne NOMHOrO 3M1HOUPOBaHNSA HATPUS-24 Yyepe3 KONOHKY NPONyCcKatoT 1MOAb/aM' CONAHY0 KMUCo-
Ty; 40 cm3antoata 0T6pachIBAOT, 3aTEM  3/1H0aT CO6MPatoT B GIOKCbI BMECTUMOCTbLIO 18 cM3 nopuusaMun no
3 CcM' 1 onpefenstoT B KaXAOM mopuun Hanmume esponusi-152 n 152/M n3MepeHVeM pagnoaKTUBHOCTU
pactsopa Ha No/yrnpoBOAHWKOBOM ramMmmMa-CrneKTpomeTpe B TeyeHne 1—5 MuH. Tpu Hannymum B KOHTPOIN-
pyemoii nopummn esponua-152 n 1527 30 cm53nt0aTa COOGMPAOT B MEPHbIA LMAWHAP BMECTUMOCTbIO
100 cm3(oCHOBHaA (hpakuus eBponums). 3aTemM antoart cobmparoT B 6IOKCbI BMECTUMOCTLIO 18 cM3nopuuamu
no 3 cm3 v oNpegenstoT B K40 NopLMmn Hannune eBponuna-152 n 152/m nsmepeHnem pagmoakTMBHOCTU
pacTBopa Ha raMmMa-cnekTpomeTtpe. Bce nopuumu, cogepxatine eBponuii-152 n 152/m. fo6aaTatoT K OCHOB-
HO nopuun esponus (B MEPHOM LUWAWHAPE), YNapuBaloT B CTEKNSHHOM wcnaputenie 4o 06bema
10—15cm3 nepeHocAT B 6HOKCY BMECTMMOCTbIO 18 cM3 1 ynapuBatoT Ao o6bema 1cm3 (hpakuyms eBponus).

[anee uepe3 KOMOHKY nponyckatoT 150 cM' 7 monb/amM3consHoii kucnoTel U 25 cm' 0.1 monb/gm3
COMIAHOW KNCNOTbI. SNt0aTthl 0TOPaCchIBAIOT.

O6nyyeHHbIV 06paseL, CpaBHEHNS O0CBOOOXAAIOT OT aNtOMUHMEBONM (POMLIM 3a 3alUTHLIM 3KPaHOM
13 CBMHLIOBbIX KMPMMWYeld 1 NPOCBMHLOBAHHOTO CTEK/a, MOMELLAIOT B CTEKNAHHYHO GHOKCY BMECTUMOCTbIO
18 cm3, npunueatoT 0,5 cM3ropsayeil KOHLEHTPUPOBAHHOM a30THOW KUCMOTLI U MOC/e paspyLleHus bymaru
pob6asnaoT 0,5 cM3 AUCTUANNPOBAHHON BOAbl. ®PpakuMio eBponusa 1 obpasel, CpaBHEHUA WU3MEPSIOT Ha
nosfynpoBOAHWKOBOM ramMma-crekTpomeTpe (cm. . 4.3).

4.3. V13MepeHe pafnoakTVBHOCTA

Mepef “3vepeHMeM raMma-CrMeKTPOMETP rpagympyroT Nno 3Heprum C MOMOLLbIO 3TaIOHOB ramma-
usnyyatenein komnnekta OCTW. Mpwn rpagynpoBaHun noLéupaeTcs Takoe yCuieHWe CUrHanoB, noctyna-
IOLLMX C fieTeKTopa, YToObl Ha OAUH KaHan aHanusaTopa npuxogunock 0,8 —1 K3B.
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B KOHTpONMpyeMbIX NOPLMAX HanMyme onpesensieMoro aneMeHTa yCTaHaBIMBaoT NyTeM N3MEPeHMUs
KaXX[0M M3 3TVUX MOPLUWIA Ha ramma-cnekTpomMeTpe B TeueHne 1—b5 MuH.

OnpefeneHne KOHTPONIMPYEMbIX 3/1EMEHTOB MPOBOASAT MO OCHOBHbLIM (DOTOMMKaM B CMEKTPE: HaTpus
—no HaTputo-24 (£ = 1368 k3B), naHTaHa — no naHTaHy-140 (£ = 1596,5 k3B), npaseognMa — no
npaseogumy-142 (£ = 1576 k3aB). Heognma —no Heogumy-147 (£ = 91 k3B), npomeTns — no npome-
Tno-147 (£ = 91 k3B), camapus — no camapuio-153 (£_ = 103 k3B), eBponus — no eBponunio-152 un
152/m (£f= 122 k3B).

[na onpeaeneHns cogepxxaHusi npumeceit B Npobe pacTBOpbI, COAepXalme pakunm onpegense-
MbIX 3/1EMEHTOB, U3MEPSIOT HA raMmmMa-CneKTPoOMeTpe MocneaoBarTeNbHO ¢ 06pasLamu cpaBHeHUs B 04UHa-
KOBbIX F€OMETPUYECKMX YCNOBUAX 1 ONPeAenstoT NaoLab OCHOBHOTO (DOTOHMKA B CMIEKTPax 13Mepsiemoi
(hpakymm 1 obpasua CpaBHEHUS.

Ppakuno nNpaseofrMa-Heo[rMa N3MepAIoT Ha pacCcTosHUM 8 CM C ieTeKTopa (N0 BbICOTE) CO CBUH-
LIOBbIMU ¥ antoMUHUEBbIMU thunbTpamu (M 1 2 MM cOOTBETCTBEHHO). ObpaseL, cpaBHeHUS npaseofuma
U3MEPSIOT B TEX XKE YCMOBUAX.

OnpegeneHne niowasm oCHOBHOro (hoTonHka B crnekTpe (5), vMN., NPOBOAAT C MOMOLLbLIO 6/10Ka
mMaTemMaTWYeCcKMX Onepaumini aHanmsatopa uan rpajuueckum MyTeM nocre 3anucy CnekTpa Ha bymare u
BbIYMCASAIOT NO hopmyne

roe S, —nnowaib OCHOBHOMO POTONMKA U (hOHa KOMMNTOHOBCKOMO pacrnpesieneHuns nog HAM. uUMmn.;
M —4YUCNO KaHa/I0B OCHOBHOIO (hOTOMMKA,;
JA,. OA, —uuncno KaHanoB cnesa M cnpaBa OT OCHOBHOr0 POTOHMKA, NPUHATOE ANs pacyeTa hoHa,;
Nr Nf —oTcyeT B /-OM UK y-OM KaHane, Umn.
Yuncno kaHanoB OCHOBHOIO POTOHMKA OFpaHWYMBAETCA CNeBa KaHanioM, B KOTOPOM YUCI0 UMMY/b-

COB OT/IN4aeTca OT YMcna MMNynbCoB B Nnocneayolem KaHane He MeHee YemM Ha chnpaBa — KaHa-
I0OM, B KOTOPOM 4YKC/I0 UMMYNIbCOB OT/INYAETCA OT YMC/a UMNY/IbCOB B NPeAbIAYyLLEM KaHa/e He MeHee Yem

Bpems n3mepeHus naowaanM 0CHOBHOFO (hOTOHMKA NPo6bI onpefenseTcs peasibHbIM COAEePXKaHUEM
npumMeceii B u3amepsemMoit opakuum un coctaatsiet 1—100 MUH. Vi3mMepeHUe NPOAOMKAtOT A0 TeX Nop, noka
4Mcno MMNyYNbCOB, COOTBETCTBYHOLLEE MOLWAAM OCHOBHOTO oTonmKa, He 6yaeT pasHo 1000. B Tom cny-
yae, Korga niowagb OCHOBHOMo thoTonumka npesbiwaet 1000 MN/MUH. pacTBOp pa3baBnslOT 1 U3MEPAIOT
aKTUBHOCTb a/IMKBOTbI.

5. OBPABOTKA PE3Y/IbTATOB
5.1. MaccoByto 0N npumecy okucu P33 B npobe (A) B MPOLEHTaX BbIYMCAAKOT MO opmyne

', .c-WO

rge Poc — macca OKMCK OMpegesnsieMoro 3/ieMeHTa B 06pasLie CpaBHeHus, T;
Sae —n/iowadb OCHOBHOIO (hOTOMMUKA B CNEKTPe 06pasLa CPaBHEHNs, UMI;

SX —nnowWwaAb OCHOBHOTO (JOTOMNMKA B CMEKTPE U3MePSEMOii (hpakLmu, UM;
Px —HaBecka npo6bl B pacyeTe Ha OKWCb, T;

foc — Bpems M3MepeHus aKTUBHOCTY 06pa3Lia CPAaBHEHWS, MUH;

IV —BpemMsi N3MepeHUsi aKTUBHOCTY MPOBbI, MUH.

5.2. Pacxox/eHne pe3ynbTaToB fiByX aHa/IN30B (OTHOLLUEHME GOMbLUEro pesysbTata K MeHbLIeMy) He
[IO/KHO MPEBbILLIATL 3HAYEHNS OMYCKAEMOr0 PACXOXAEHUs, PaBHOrO 2,5.
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