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MEXTOCYIOAPCTBEMHH HUB A CTAHIATPT

HEOJAUM, TATOJIUHUU U UX OKUCH

Metoa onpenejieHud npuMeced OKHCEH peaKo3eMelbHbIX 3JIEMEHTOB T'OCT

23862.18—79

Neodymium, gadolintum and their oxides.
Method of determination of rare-earth element oxides

MKC 77.120.99
OKCTY 1709

ITocTanosaennem I'ocymapcreennoro komurera CCCP nmo crangapraMm ot 19 okra0pa 1979 r. Ne 3989 nata BBeneHus

YCTAHOBJIEHA
01.01.81

Orpanmiesde CpoKa AEUCTBUA CHATO MO NPOTOKOAY Ne 7—95 MeXxrocygapCTBEHHOr0 COBETA N0 CTAHJAPTH3ALMH,
meTpoaornd u ceprudukanmu (MYC 11-95)

Hacrogimmni craHoapt ycTaHaBIMBAST XUMUKO-aKTUBALIMOHHBIA METO/, OIIPEACIIEHUS IIPUMECEN OKMCEN
PEAKO3EMEIIbHBIX JIEMEHTOB B HEOAUME, TATOJIMHUN U UX OKUCIX.

MeTo OCHOBAH HA OOJIYUYCHUHN AHAJIU3UPYEMOI'O MaTepuajia 1 o0pa3oB CPABHEHUS IIOTOKOM TEILIO-
BLIX HEWTpOHOB (1—3) - 1013 HelTp/cM? * ¢ ¢ TTOCIEAVIOIIAM M3MEPEHUEM AKTUBHOCTH PAIVMOAKTUBHBIX
M30TOIIOB 2JIEMEHTOB IIPUMECEN B oOpa3nax CpaBHCHUS W BO (PPAKLIMAX, BBIICICHHBIX U3 OOJIYUEHHBIX
AHAIU3UPYEMBIX MATEPUAIIOB METOIOM SKCTPAKIIMOHHON XpoMaTorpaduu.

HNHTEpBaAIbI OlIpeaeiIse MbIX MACCOBBIX JOJIEN IIPUMECEN OKUCEN:

B HEOOAUME U €T0 OKH C U

JIAHTAHA or 5-10=7 % mo 2m10—3 %

npazeoguma oT 5+ 107> % no 1x10—2 %

camapuss  or 2+ 10=7 % mo 2m10—3 %

egporgd OT 5+ 107% % o 5m10—* %

B TAaZOJIMUMUHUU U €TO0 OK MU C U.

egporud ot 5+ 107 % no 1m10— %.

1. OBIIIME TPEBOBAHMUA
1.1. Obmue tpedboBanus K merony aHaimnsa — 110 ['OCT 23862.0—79.

2. AIIITIAPATYPA, MATEPHUAJIbI 1 PEAKTHUBbI

Peaxrop NCCIEIOBATECIIbCKUIL  BOJO-BOASIHOU Tuina  I'BP ¢ [IOTOKOM  HEUTPOHOB
(1—3) - 1013 mefirp/cM? * ¢ 1 OTHOILIEHUEM TEIUIOBLIX HEATPOHOB K OLICTPBIM He MeHee 20 : 1.

["aMMa-criekTpoMeTp ITOJIYIIPOBOAHUKOBBIU, COCTOSIINN W3 MHOTI'OKAHAJIBHOI'O aHaJIM3aTopa, OJI0-
KOB YCWIEHHS CUTHAJIOB, ITOJIYIIPOBOOAHUKOBOTO T€PMAHUN-JIUTUEBOTO AeTeKTOopa ¢ PoTo3(PPeKTUBHOC-
TBIO PETUCTPALIMM raMMa-InHuy 1esns-137 ae meree 0,8—1,0 % (00peM nerexropa He MeHee 20—30 cm?).
PaspeiieHue criekrpoMerpa 1o raMMa-jainHumn uesus-137 (£, = 0,682 M»sB) — (3—4) x»3B.

Y11akKOBOYHBIN MaTeprall UId AHAJIU3UPYEMBIX IIPO0 U 0%pa3u0]3 CPaBHEHUS . KBAPLIEBbLIE OIOKCHI O0hE-
moM 0,5 cm® ¢ mpurepToit rmpobkoit, amoMunnesad doibra 995-A ronmuuoin 0,2—0,3 M.

[IeHanbl ATIOMUHUEBBIE, U3TOTOBJIEHHBIE U3 AJTIOMUHUSI MapKu 995-A.

KoHTeHep ¢CBUHIOBBINA TpaHCIIOPTHLIM Mapk KJI-150 wm KJI-80.

KoHTenHep HacTtoabHbIM Mapku KT.

HN3nanue opUIHAIbHOE IlepeneyaTka BocnpemeHa

H3zoauue ¢ Usmenenuem Ne 1, ymeepucdennvim 6 anpene 1985 e. (UYC 7—&5).
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C.2TOCT 23862.18—79

CpencTtBa MHINBUAYAJIBHOM 3aIlIATHI OT U3JIYYCHUS U 3arPS3HECHUN PAIION30TOIIAMU COTIJIACHO TPE-

ooBanugam OCILI-72.

DKpaH 3alUTHBIA 13 CBUHLIOBBIX KUPIIMYEU U IIPOCBUHIIOBAHHOI'O CTEKJIA.
['amMma-ncrounnku oopasnonble criekrpoMmerpuueckue (OCI'W) o I'OCT 8.315—97.

Pamnomerp «TUCC» MM aHAJIOTUYHBIA.

Kosrouku xpomarorpadpmndeckre cTeKISTHHBIE BeICOTON 600 MM ¢ BoasgHON pydanrkoi. Cxema KOJIOH-
ku 110 'OCT 23862.7—79; xononka Ne 1 — BHyTrpeHHU#N auaMmerp 16 MM, KoitoHKA N¢ 2 — BHYTpeHHUU

mamMetp 14 mm.

HUcnapurens crextgHHBINA. Cxema uctniapureis o 'OCT 23862.7—79.
TepmoctaTr TC-16 I aHaJIOTMYHBINA, obecIieunBalONIMil HarpeB Boabl go (40x2) °C.

Becnl crienmmanibabie Mukpoaanrunaeckue CMJ/1-1000.

[Horernummomerp JII1V-01 miuu ananmormunbin, ajig usmepeHud pH or 1 go 11.
MeapHMLIA mapoBasd MeTtaummueckad puaMmerpoMm 210 mM, Beicoron 200 MM, mMaccon 4 KI.

Hlaper Metaymmmueckue aguaMerpoM 30 MM, 25 1iT.
Cura MeTaJUINYECKUE.

HIxkad cymmIbHBIA C TEPMOPETYISITOPOM, ObecIieunBamInUM TeMireparypy 1o 200 °C.

Morop mBennbi JAC-2.
baHng BomsHa.
[mnTka siexrpuyeckas.

PenykTopbl KUCIIOPOAHBIE.
Manomerpsr o 'OCT 2405—88 Ha 1—4 xrc/cMm2.

Hacoc BomocTpyiHbBIN J1abopaTopHbId cTeKIaHHBIN 110 ['OCT 25336—82.

CrakaHbl CTCKIISHHDBIE.

BopoHku aenurensHble BMecTuMocThio 1000, 2000 cm?.
Boponxku broxHepa nmuamerpom 132 MM.

Koinbs1 byH3eHa.

[urerkun.

BropeTrku BMECTUMOCTBIO 25 ¢M>.

Brokcnl crexiissHHBIE BMecTUMOCTERIO 18 eM?, Tuma CB 24/10.

Kanmoisgpsl cTekIIIHHBIE JUIMHON 150 MM ¢ auaMeTpoM OTTIHyTOr vact 1—1,5 MM,
HuuHapsl cTeKIgHHbIE BMeCcTUMOCTBI0 1000 cM? ¢ 1ipuTeproii npoOKOoiA.

HuinHapbl MEPHBIE.
K o0l cTeKIISHHDBIE KOHUYECKUE.

Konba crexiigaHag sMectuMocTbio 1000 cM> ¢ 06paTHBIM XOJIOMWILHAKOM.

Ko106561 MepHBIE.
Meirmasika CTexKIIIHHAs IIPOIISIUIEPHAS.

[Tpubop wid EPErOHKM ¢ KOJIOOM BMecTUMOCTEI0 500, 1000 coM’.

Yamku papdoposeie nuamerpoMm 210 M.
[Ipobxu pe3nHOBEIE.

[tenxa nmonmsTiieHOBA.

bymara yHuBepcajibHasd NHANKATOPHAS.

Cumkarenap KCK Ne 2 wim No 2.5.

Oxucu J1aHTaHa, IIpa3eoInMa, caMapus U eBpOITUS YMCTOTON He MeHee 99,999 %.

Menn ceproxucinasa S-somgHas mo ['OCT 4165—78, 0,5 monb/oM> pacTBop.

CradmapTHble PAcTBOPLI JIAHTAHA, caMapus, €BPONUSA ¢ KOHLEHTpauueil 1 MKr/cMm® B pacuere Ha
okuch: 0,01 r okucu xaxmoro P3D unucroroit He MeHee 99,999 % pacTBOPSIOT B 3 ¢M> KOHLIEHTPUPOBAHHOM
COJITHOM KMCJIOTHI, VIIAPWUBAIOT OO BIIAXKHBIX COJIEN, KOTOPLIE PACTBOPSIOT B 5 ¢M® 1 MOJIL/OM? CONSTHON
KUCITOTEL. PacTBOPLI IEPEHOCAT B MEPHDBIE KOJIOBI BMECTUMOCTEIO 100 ¢M? 1 1oBOIAT 10 METKU 1 MOJIb/OM?
coigHOMN kuciaoroi. [1o 1 ¢M? Kaxmoro pacTtBopa IEPEHOCAT B MEPHDBIE KOJIOLI BMeCcTUMOCTLIO 100 cM® 1

TOBOIAT IO METKM 1 MOJIL/OIM> COJISTHON KUCIIOTOM.
CraHmapTHBIA PAcTBOP IIpaszeoanMa ¢ KoHUeHTpauuen 100

<r/cM’ B pacuere Ha okuch: 0,01 T

OKMCHU TIPA3eoaUMa YUCTOTOU He MeHee 99,999 % pacTBOPALIOT B 3 CM° KOHLIEHTPUPOBAHHON COJISHOMN
KUCITOTLI VIIADUBAIOT IO BJIAXKHBIX COJIEN, KOTOPLIE PACTBOPAIOT B 5 ¢M? 1 MOJIB/IM® COJISTHOM KUCIIOTHI,
PAcTBOP IIEPEHOCIT B MEPHYIO KOOy BMecTUMOCTEIO 100 ¢M® 1 goBomar 1o MeTku 1 MOJIb/OIM? COISHOM

KUCIIOTOU.
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Harpuin ykcycHokucibin 110 1'OCT 199—78, X. 4., HACKIIIIEHHBIN PACTBOD.

Harpuit yriekucabrii kpuctaummaeckuii mo TOCT 84—76, x. 4., pactBop ¢ KoHueHTpaumein 50 r/om?.

Harpuit xstopucterit o I'OCT 4233—77, pactBop ¢ koHLUeHTpaumein 100 r/oM>.

Harpusa runpooxucs mo ['OCT 4328—77, x. 4.

A3zot razoobopasHbil 1o 'OCT 9293—74 wym aproH rasooo6opasusia mo 'OCT 10157—79.

Apcenaso-111, pactBop ¢ xounueHrpauuein 0,2 r/mm>.

Kucnora coimstaasg o 'OCT 14261—77, x. 4. win 4. O. a., KOHUeHTpUpoBanHas, 0,1; 0,3; 0,5; 0.8; 1,2;
7 MOJIb/IM> TUTPOBAHHEBIE PACTBOPLL.

Kucaora azorrHag o 'OCT 4461—77, X. 4. KOHIEHTPpUPOBaHHA4.

AmMunak BomgHbIl 1o ['OCT 3760—79, X. 4., KOHLEHTPUPOBAHHBINA, pPACTBOpP C KOHIEHTpalLuen
50 r/om3.

Bonopona niepoxcun mo I'OCT 10929—76.

Hu-(2-stwrexcn) docdopHas kuciaora (JI29I'PK), texuuueckad (50—70 %) wm yirydiineHHast
(He MeHee 95 %).

JH2OT'PK 100 %-rag noayuaroT n3 texundeckon A20T'®OK (o pasmo. 3 T'OCT 23862.7—79 wnu us
yiryuineHHoU J20T'PK (1o pazg. 3 TOCT 23862.7—79).

DPUp >TUWIOBBINA.

CrinpT >TWIOBBIN pekTUuPUuKoBaHHBIN TexHnueckui 1o ['OCT 18300—&7.

JnMeTWIINXIIOpCUiIaH.

Yriepon yersipexsutopucTbid 110 1 OCT 20288—74.

JNUMeTIIXIOPCWIAH, PACTBOP B YETHIPEXXUIOpUCTOM yriiepoae (1 : 4).
Atuieton o I'OCT 2603—79.

OtmneHriukoib 1mo 'OCT 10164—75.

Kuciora ackopObuHOBast, pacTBOp ¢ KOHLEHTpAUMEN 5 T/aM° 1 MOJIL/IM> COJISTHON KUCIIOTE, TOTOBST
B I€HDb YIIOTPEOIIICHUS.

Pazn. 2. (M3menennas penakuusa, M3zm. Ne 1).

3. IOJATOTOBKA K AHAJIN3Y

3.1. Ounctka /1201'PK (TeXxHMUECKON WIN VIYYILIEHHON), IIOATOTOBKA CUJIMKAreiIsd, IIPUTOTOBICHUE
COpOeHTa, 3aIl0JIHEHME KOJIOHKHU, IIOJATOTOBKA €€ K paboTe, TeXHMKA PabOThl HA SKCTPAKIIMOHHO-XPOMA-
Torpacdpmndeckoi konouke 110 pasma. 3 'OCT 23862.7—79.

4. IPOBEJEHUE AHAJIN3A

4.1. Anaan3 HeoaUMAa WIH €ro OKHCH

OnpeneseHe CoOepXKaHNWg OKUCEU JIAaHTAHA, IIPpa3eoaruMa, caMapus U €BPOIINA

KoHLieHTpaT ImpuMeceil IojIyyaoT B SKCTPaKLIMOHHO-XpoMaTorpadpndeckoin kojgoHake Ne 1. KosoHka
3aI10;THEHA copbeHToM (25 T cumnkaress ¢ pasmepoM sepHa 0,06—0,07 mm + 15 em® 100 %-noit 12D K,
CBOOOIHBIN 00BeM copbenTa 40 cM?).

HaBecky merasmimyeckoro HeoagmMma Maccon 0,022 r wim 0,025 T ero 0OK1CH IIOMEINAa0T B KBAPLIEBYIO
OIOKCY, IIPEABAPUTEIILHO IIPOKUITYCHHYIO B KOHLIEHTPUPOBAHHOU COJITHOM KUCIIOTE, IIPOMBITYIO TUCTUII-
JIMPOBAHHOM BOIOU, CIIUPTOM, >(PUPOM U BBICVILIEHHVIO. BIOKCY 3aKpPbIBAIOT KPBIIIKON 1 VIIAKOBBLIBAIOT B
amoMuHueBY10 (oibry. Ha monockm m3 obe330i1eHHOTO mibTpa («CHUHSIA JICHTa») pasMepoM J-15 mw
HaxkarbBaoT 1Mo 0,1 ¢cM? cTaHmApTHBIX PACTBOPOB JIAHTAHA, ITPA3EOLMMA, CaMapus U eBpoNus (KaxKIbIi
PAcTBOP HAKAIIbIBAIOT HA OTHECIIbHYIO ITOJOCKY); ITOCIE HAKATIBIBAHMA KaXI0M KATUIX ITOJIOCKY BBICYIIIBA-
10T HA 3JIEKTPOIUIMTKOM. BBICYIIEHHBIE ITOJIOCKM ¢ HAHECEHHBLIMU HAa HUX CTAHAAPTHBIMU PACTBOPAMU
(0Opas1Lbl CPAaBHEHMS) 3aBOPAYMBAIOT PA3MIECIHHO B AJIOMUAHUEBYIO (POJIBTY.

[Ipoby m obpasunl cpaBHeHNd (OC) MapKMpPyIOT, IIOMEIIAIOT B OAUH ATIOMMWHUEBBLIM IIeHaAN (0OJI10-
JOK), IIPEJABAPUTEIIBHO IIPOMBITHINA AlIETOHOM WJIM 3TUJIOBBIM CIIMPTOM, M OOJIY4AIOT B SACPHOM PEAKTOPE
B TeueHue 20 u 1rorokoM HeWTpoHoB 1,2 + 1013 meiirp/cm? « ¢. TpaHCcIOpTUPOBKA OOJIVIEHHBIX ITPOO 1 06pas-
1IOB CPABHEHMS OCYIIECTBIIAECTCS B CBUMHIOBBIX TpaHCHOPTHBIX KoHTeMHepax tviia KJI (KJI-80, KJI-150)
Ha CIICLIMAJIbHOM MAIIMHE.

KBapueByro O0I0KCY ¢ OOJIVIEHHOU aHAJIU3UPYEMON IIPOOOHT ITOMEITAIOT 3a 3alllUTHBLIN SKPAH U3 CBUH-
LIOBBIX KUPIIMYEU 1 IIPOCBUHLIOBAHHOTO CcTeKuId. [IMHIIETOM VIAISIOT ATIOMUHUEBYIO (POJIBIY, OTKPBIBAIOT
KPBILIKY W PACTBOPSIOT OOJIVIEHHYIO IIPOOY B TOpsTUeil 7 MOJIL/IM> COISTHOM KUCIIOTe. PACTBOD KAIWLIIPOM
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[IEPEHOCAT B CTaKaH BMECTUMOCTLIO 50 cM’. Brokcy IpoMBIBAOT ropsdeil 7 MOJIL/IM COJISTHONM KUCIOTOM
3—4 pa3sa. llpoMbIBHBIE PACTBOPLI IIEPEHOCAT KAIIWUIAPOM B TOT Xe€ CTakaH. PacTBop yiiapuBaroT II0YTU
npocyxa; xsropuasl P3D pactsopsaior B 2 cM? 0,1 MOJIb/IM? COISTHON KMUCIOTEI U TIPOITYCKAIOT Ye€PE3 SKCTPAK-
LHIOHHO-XpoMaTorpadpmueckyo KoiaoHKY Ne 1, mpeaBapurebHO IIPOMBITYIO (0,1 M COJTSIHON KUCIOTOM.
Texnuka padboTel Ha KoioHKe 110 pasn. 3 'OCT 23862.7—79.

CrakaH, B KOTOPOM COIEPKAICS PACTBOP IIPOOEL, IPOMBIBAIOT 5 ¢cM> (0,1 MOJIL/IM? COISTHON KUCIOTEI.
[IpOMBIBHOI pacTBOpP IIPOIYCKAIOT Yepe3 KOJOHKY. Ilepsrie 40 cM’ amoarta (BKIouass o0neM IIPOOLI 1
IIPOMBIBHOIO PACTBOPA) COOUPAIOT B MEPHBIN LIIMHID BMECTUMOCTLIO 50 ¢M?, masee m0ar coduparmoT B
OIOKCBHI BMECTUMOCTBIO 18 ¢M? OPLUAMU 110 5 CM> U OIIPEAEITLIOT HAJIMYUAE HATPUA-24 B KAXKION TOPLIUU
N3MEPEHUEM PAOAMOAKTUBHOCTA DPACTBOPA HA IIOJIYIIPOBOIHUKOBOM TIaMMa-CIIEKTPOMETPE B TEUCHUE
1—5 MmH (cM. 11. 4.3). OTCYyTCTBHE B KOHTPOJIMPYEMOM IIOPIIUHA HATPUI-24 TIp1 U3MEPEHNU B TECUECHUE 5 MUH
YKA3bIBAET HA IIOJIHOE €r0 SIIUPOBAHUE U3 KOJOHKU.

[Tociie OITHOTO TIOUPOBAHUS HAaTpUA-24 yepes KOJIOHKY IponyckaoT (0,3 Mob/IM? CONSHYIO KUC-
J0Ty U cobuparor 70 ¢M? zir0aTa B MEPHBIN LIUINHAP BMecTUMOCTLIO 100 cM’ (ocHOBHAST (hpakiys JaHTA-
Ha). DII0ar cOOUPAIOT B OIOKCHEI BMECTUMOCTBIO 18 ¢M? TTIOPLIMSMU 110 5 ¢M? M OIIPENEIISIOT HATMYNE JIaHTA-
Ha-140 B KaXXaoU IIOPLIMM U3MEPECHUEM PAAMOAKTUBHOCTU PACTBOPA HA TaAMMAa-CIIEKTPOMETPE B TCUCHUE
1—5 MuH. OTCYTCTBUE B KOHTPOJIUPYEMOU ITIOPLINY JIaHTaHa- 140 11py U3MEPEHUU B TEUCHUE 5 MUH VKAa3bI-
BAET HA II0JIHOE €0 3JII0UPOBAHUE U3 KOJIOHKU. [lopiiuny simroara, comepxkaiiye gaHTaH-140, 106aBiIgioT K
OCHOBHOU (ppaxkiimu jianTaHa-140 (B MepHOM IIIMHADPE), YIIAPUBAIOT B CTEKIITHHOM MCIIAPUTEIIE O OOBE-
ma 10—15 cM’, miepeHOCAT B OIOKCY, BMECTUMOCTRIO 18 ¢M® M yrapusaror mo oobeMa 1 oM’ (dpaxums
JITAHTAHA).

[Toci1e TIOTHOTO 3TIOMPOBAHNS JTAHTAHA YePe3 KOJIOHKY IpoIryckaroT 0,5 MOJIL/IM? COISTHYIO KUCIIOTY
1 cobuparoT 70 cM’ 3i10aTa B MEPHLIA IIMHADP BMecTUMOCTEIO 100 cM? (ocHOBHAS (hpakMs Ipaseomnma
1 HeonuMma). Jaitee am0ar cobUParOT B OIOKCH BMECTUMOCTELIO 18 ¢M?® mopumsaMu 1o 5 ¢cM’, B KaXION U3
KOTOPBIX OIIPEACIISIOT HAIMYUe HeognuMa-147 u npomernd-147 nsMepeHUeM pagoOaKTUBHOCTH PacTBOpPA
Ha raMMa-cIriekTpoMeTpe B TeueHue 1—5 MmuH. KOHTpOJIb TIpOBOIAT 110 (POTOIINKY (E,Y = 91 k»B). BropnuHoe
YBEJIMUYECHNE BEICOTBI TOT0 (POTOIINKA CBUIAETEIBCTBYET O IMMOABICHUN B KOHTPOJIUPYEMOU TTIOPLIMA ITPOME-
tud. [lopumu smrwara, He cogepXallue IIPOMETUI, T0DaBIISIOT K OCHOBHOU (hpaKLIMH IIpa3ecogruMa U HEO-
AMMA B MEPHOM LIVJIMHADPE, VIIAPUBAIOT B UcHapurele 1o oobeMa 10—15 ¢M?, IepeHocdT B BIOKCY BMECTHU-
MOCTBIO 18 ¢M’ 1 yrmapuBaior 10 oobema 1 cM? (hpakums 1IpaseonsnMa-HeoaIIMa).

[Tocite mogBiieHUA B 3J110are rpoMeTud cienyoinme 150 e’ amara coduparT B CTAKAH BMECTUMO-
cTeio 200 cM’. anee »m10aT coOUPAOT B OIOKCHI BMECTUMOCTBIO 18 ¢M° IOPLIMAMU TI0 5 ¢M>, B KAXKION U3
KOTOPBIX OIIPEACIISIOT HAINYUE IIPOMETUS U3MEPECHUEM PAINOAKTUBHOCTU PACTBOPA HA TaMMa-CIIEKTPO-
MeTpe B TeueHue 1—5 muH. llopuun, cogepxaliye IIpoMeTU, OOBEAMHIIOT C OCHOBHOH IIOPLIMEN ITPOME-
TUYI U VIAILIOT KaK PAIMOAKTUBHBIE OTXOAbI B cOOTBeTCTBUM C IIpaBwiamMu OCII-72.

[Tociie TTOTHOTO ITIOUPOBAHUS IIPOMETHS YePe3 KOJIOHKY mpolryckaroT (0,8 MoJIb/IM> CONSTHYIO KUC-
J0TY 1 cobupawT 70 cM? amroara B MEPHBIN 1UTMHADP BMecTUMOCTEIO 100 eM? (ocHOBHAS (hpaxims caMa-
pusi-153). Janee amoar cobuparoT B OIOKCHI BMECTUMOCTBLIO 18 ¢M’ Tmopumsamu o 5 ¢Mm?, B KaXION U3
KOTOPBIX OIIPCACIILIOT HAJINMUMUE caMapud-153 usMepeHrueM paaroaKTUBHOCTUA PACcTBOPA HA TaMMA-CIICKT-
poMmeTpe B TeueHue 1—35 muH. [lopumn sar0arta, comepxainne caMmapuii-153, 1odasiIgoT K OCHOBHOU PpaKIInu
caMmapusi-153 (B MEpHOM IIWJIMHIDPE), VIIAPUBAIOT B Uciiapureie 1o oobema 10—15 cM?, nmepeHocsaT B 010K-
CYy BMECTUMOCTEIO 18 cM? 1 yrmapusaior 1o oonseMa 1 cm? (hpakums camapus).

Jlasiee depes KOJIOHKY MPOIYCKAIT 1,2 MOJIL/IM’ COJSHYIO KUCIOTY U cobuparoT 70 cM’ aar0ara B
MEPHBIN LInHAP BMecTuMOCTEI0 100 cM? (ocHOBHA (hpakumsa eBpomns). 3aTeM I0aT coOnparoT B OI0K-
CBI BMECTUMOCTBIO 18 ¢M? mopLugamMu 1o 5 ¢M>, B KAXKIOW U3 KOTOPLIX OIIPEAECILIOT HAUIMYME eBponud-152
1 152m n3mMepeHrueM paariOakTUBHOCTH PACTBOPA HA raMMa-cliekrpoMerpe B teueHue 1—5 muH. [loprmn
SIIr0aTa, comepKaiye eBponuin-152 nm 152m, 1o0aBIsIIOT K OCHOBHOU (PpakKIIMM €BPOIIUS B MEPHOM LM -
JAHIAPE, VIIAPUBAKOT B ucnapureiie 10 oobema 10—15 cM?, miepeHocaT B 610KCY BMECTUMOCTBIO 18 cM? u
yIapuBaroT 10 oobema 1 cm® (ppakums eBporms).

[Tociie TIOITHOTO TIOUPOBAHUS €BPOIIMS Yepe3 KOJIOHKY mnporyckaor 300 cm? 7 Moib/aM? COISTHON
K1ciTtoTel 1 50 ev? 0,1 MOJIb/OM? COMSTHONM KUCITOTEL. DITI0ATEHl VIAISIOT KaK PAINOAKTUBHLIE OTXOILL.

O0nydeHHBIE 00pa3lbl CPABHEHUS OCBOOOXIAIOT OT ATIOMUHUEBON (POJIBTU 3a 3alIUTHBIM SKPAHOM
N3 CBUHIOBBLIX KUPIINYEHU U IIPOCBUHILIOBAHHOI'O CTEKJIA, IIOMEIIAIOT KAXKIBIM B OTACIIbHYIO CTCKIISTHHVYIO
OIOKCY BMECTUMOCTLIO 18 M3, primBaroT no (0,5 cM? ropguyeil KOHLUEHTPUPOBAHHOW a30THOW KUCIIOTEI 1
[TOCJIE PA3PyILIEHUd OyMaru 1o6asigior no 0,5 cM® IUCTUWUIMPOBAHHOMN BOILL.
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Mpakny JIaHTaHa, IIpa3eodnuMa— HEOOUMAa, caMapus, €BpOIIMSI U O0pa3lbl CPABHECHUS U3MEPSIOT
Ha II0JIYIIPOBOJHUKOBOM TaMMa-CIIEKTpoOMeTpe (CM. 11. 4.3).

4.2. AHAMN3 TAA0IVMHNA WIH €r0 OKHCH

OrnpeneeHNUe COACPKAHUS €BPOIINS

M pak1nio eBPOIINS TIOJIVUAIOT B SKCTPAKLIMOHHO-XpoMaTorpadpnudeckoin KoiaoHke Ne 2. KojtoHKka 3a-
nmoJTHEHA copbenToM (12,5 r crtukareits ¢ pasmepoM 3epHa 0,06—0,07 mm + 7.5 em? 100 %-noit 12D OK,
CBOOOIHEIN 00beM copbeHTa 20 cM?).

Hapecky Mmetasummueckoro ragoamang maccou 0,0009 r wm 0,001 T ero okucu B3BEIINBAIOT HA CIIE-
LIUAJIBHBIX MUKPOAHAIUTUYCCKNX BeCaX, IIOMEIIAIOT B KBAPLIEBYIO DIOKCY, IIPEABAPUTEIILHO IIPOKUIISTUYCH -
HVIO B KOHLIEHTPUPOBAHHON COJSIHON KUCIOTE, IMIPOMBITYIO IUCTWULINPOBAHHON BOLOM, CIIUPTOM, d(Phu-
POM U BBICYIICHHVIO. BIOKCY 3aKpBIBAIOT KPBIIIKON 1 YIIAKOBBIBAIOT B AJIIOMUHUEBYIO Pobry. Ha mmomocky
13 00e33011eHHOrO wiIbTpa («CUHSA JIeHTa») pasMepoM 5-15 MM Haxkamwsaror 0,1 ¢M’ craHmapTHOro
pacTtBopa eBponud. llocie HakanmbIBAaHUSA KAKOOU KAaIUIM pacTBOpa (PWIBTP BBICYILIMUBAIOT HAI DJIEKTPO-
IUITATKON. BBICYIIeHHBIN (PUIIBTP ¢ HAHECEHHBIM HAa HETO CTAHIAPTHBIM PACTBOPOM €BPOIINS, 3aBOPAUNBA-
0T B AIIOMUHUEBYIO (POILIY (0bpaselr cpaBHeHM ). [1po0Oy m obpaseny cpaBHEHUSA MapKUPYIOT, ITIOMEIIAOT
B OJMH aIIOMMHUEBBIN IIeHAI (0JI090K), IIPEABAPUTEILHO IIPOMBITHIN alleTOHOM MWW STWJIOBBIM CIIMPTOM,
1 O0JIVUAIOT B SIIEPHOM peakTope B TedueHue 20 9 oToKoM HeNTpoHOB (1—3) + 1013 meittp/em? - ¢. Tpanc-
[IOPTUPOBKA OOJIYUEHHOM IIPOOBI 1 00pas1ia CpaBHEHUS, B COOTBETCTBUU ¢ TpeboBaHUAMU OCII-72, ocy-
IMIECTBIETCI B CBUHLIOBBIX TpaHCHOPTHBIX KoHTenHepax tana KJI (KJI-80, KJI-150) Ha crenmaabHON
MAIIINHE.

KBap1eBy1o 010KCYy ¢ O0JIYU4EHHOM AaHAJIU3UPYEMOU IIPOOOI ITIOMEIAIOT 3a 3allUTHBINA SKPAaH U3 CBUH-
LIOBBIX KUPIIUYEU 1 IIPOCBUHLIOBAHHOTO CTeKiId. [IMHIIETOM VIAISIOT ATIOMUHUEBYIO (POJIBIY, OTKPBIBAIOT
KPBIILIKY 1 PACTBOPSIOT OOJIVUEHHYIO IIPOOY B ropstueil 7 MOJIb/IM?> COJISTHON KUCiIoTe. PacTBOp KAIWLISIPOM
[IEPEHOCHT B CTAKaH BMECTUMOCTBIO 50 ¢M>. BIoKCy IIpOMBIBAIOT ropsdeil 7 MOJIb/IM> COJSHON KUCIIOTOM
3—4 pa3sa. 11poMBIBHBIE PACTBOPLI IIEPECHOCIT KAIIWUISIPOM B TOT XK€ CTAaKaH. PacTBOp vIIapuBaroT I10YTU
mocyxa, xopuabl P3D pactBopsaor B 2 cM? 0,1 MOJIL/IM? COISTHON KUCIOTHI U TIPOITYCKAIOT YEPE3 DKCTPAK-
HUOHHO-XpoMmarorpadieckyro KOJIOHKY Ne 2. ripeaBapuTeIbHO TIpoMBITYIo (0,1 MOJIL/OM? COISHON KUC-
jgoton. TexHuka padboTsl Ha KoJtoHKe 1o pasn. 3 'OCT 23862.7—79.

CrakaH, B KOTOPOM COLEPKAICS PACTBOP ITPOOLI, TPOMBIBAIOT 5 ¢M> (0,1 MOJIL/IM? COISAHON KUACIOTHL.
[IpOMBIBHOI pacTBOD IIPONYCKAIOT Yepes KooHKY. Ilepsoie 40 cM’® smoara (BKIIoYas OOBEM IIPOOLI 1
IIPOMBIBHOTI'O PAcTBOPA) COOUPAIOT B MEPHBIN LIWJIMHADP BMECTUMOCTEIO 50 ¢M?, maiee »1m0aT COOUPAIOT B
OIOKCBI BMECTUMOCTBLIO 18 ¢M? TIopLmMgaMuy 110 5 ¢M> U OIPEeNeISIOT HAJInuue HATPpUL-24 B KAKION T1OPLIUN
N3MEPEHUEM PAIMOAKTUBHOCTHA PACTBOPA HA IIOJIVIIPOBOAHMKOBOM raMMa-CIIEKTPOMETPE B TedyeHUue 1—35
MHWH. OTCYTCTBUE B KOHTPOJIUPYEMON ITOPLIMN HATPUA-24, TIPU U3MEPEHUHN B TEUCHUE 5 MUH, YKA3bIBACT HA
[I0JIHOE €r0 3JII0NPOBAHUE U3 KOJIOHKU.

[Tociie OIHOrO TIOUPOBAHNS HATPUS-24 Yepes KOJIOHKY IIPONYCKAIT 1 MOJIL/IM? COISTHYIO KUCIIO-
Ty; 40 cM? 31r0aTa OTOPACHIBAIOT, 3aTEM  3JH0AT COOUPAIOT B OIOKCHI BMECTUMOCTEIO 18 cM® HHOPLIMAMU 110
3 ¢M? M OLPEHEIIFIOT B KAXKIOW HOPLMU Hauuue esponud-152 u 152m usMepeHUeM paaruOaAKTUBHOCTH
pacTBOpPAa Ha IIOJIVIIPOBOJHMKOBOM IraMMa-cIieKTpoMeTpe B TedeHUue 1—5 MuH. 11py HatMumum B KOHTPOJIN-
pyeMoOM T1opuuu eBpormd-152 u 152m 30 cM® a10ara coOUPAOT B MEPHBLIA LIWJIMHAD BMECTUMOCTLIO
100 cM? (ocHOBHAS (bpaKUMsg eBPOIIM). 3aTeEM BITI0AT COOUPAIOT B BIOKCH BMECTUMOCTEIO 18 cM? TTopumsmMm
10 3 CM> U OIIPELEISIOT B KAXION TIOPLIMKA HAJIMUUE eBpolusd-152 u 152m usmepeHueM pagnoakTUBHOCTH
pacTBOpPA HA raMMa-cIriekrpomMmerpe. Bee nmoprimn, cogepxainue eBpornn-152 n 152m, 1ob6aBisgoT K OCHOB-
HOM IIOPLIMH €BPOIMI (B MEPHOM IIUIMHAPE), VIIAPDUBAKOT B CTEKIIHHOM HCIIApUTEIE OO ObbeMa
10—15 cM?, mepeHOCAT B OIOKCY BMECTUMOCTDLIO 18 cM? 1 yrmapusaior 1o ooneMa 1 em? (ppaxums eBporus).

Jlasee yepes KOJIOHKY IponyckaroT 150 em® 7 Monb/oM? congHoil kuciaorsl 1 25 em® 0,1 Moinn/om?
COJISIHOM KUCJIOTBL. DJII0AaThl OTOPaChIBAIOT.

O0yd4eHHBIN 00pa3el] CpaBHEHUSI OCBODOXIAIOT OT AITIOMUHNUEBON (POJIBIM 3a 3alUTHBIM SKPaHOM
3 CBUHIIOBBIX KUPIIMYEH 1 IIPOCBUHIIOBAHHOTO CTEKIIA, IIOMEIIAIOT B CTEKIITHHYIO DIOKCY BMECTUMOCTDBIO
18 em?, mpusiuBator 0,5 cM? TopsAYel KOHLIEHTPUPOBAHHOM A30THOM KMUCIOTHI U TI0CIIE PA3PYILIEHUI OyMaru
nobasigor 0,5 ¢cM? IUCTWUIMPOBAHHON BOALI. MpakUU0 €BPOIMI U 00pa3el] CPABHEHUS U3MEPLAIOT HA
TIOJIYIIPOBOIHUKOBOM IraMMa-CIIEKTPOMETpeE (CM. 1I. 4.3).

4.3. N3mepenue paguoakTHBHOCTH

[lepen msMepeHreM TraMMa-CIIEKTPOMETD I'PAAYVUPVIOT 110 SHEPIUU € IIOMOINBIO STATOHOB IaMMAa-
n3nyuareiael komMmiuiekra OClL U, 1lpu rpagynpoBaHu IOA0OUPAECTCS TAKOE YCWICHNUE CUTHAJIOB, IIOCTYIIA-
IOIINX C OETEKTOPA, YTOObI HAa OAMH KaHaJI aHajau3aropa Ipuxogmnioch ,8—1 xsB.
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B KOHTpO/IMPYyEeMBIX IIOPLUMSIX HAJTUYNE OIIPEACIISIEMOTrO 3JIEMEHTA YCTAHABIIMBAIOT IIYTEM U3MEPEHU
KaXI0M U3 STUX IIOPLIUM HA TaMMAa-CIIEKTPOMETPE B TeUeHUEe 1—5 MUH.

OnpeneseHUe KOHTPOJIUPYEMBIX 2JIEMEHTOB IIPOBOISLT I1I0 OCHOBHBIM (POTOIIMKAM B CIICKTPE: HATPUS
— II0 HaTpuw-24 (E 1368 x»B), 1anTaHa — 1o JjlaHrany-140 (E 1596.5 x»B), npaszeoguma — 10
paszeonumy-142 (E 1576 x»B), HeoguMma — 110 HeoauMy-147 (E = 91 x5B), mpoMeTnsa — 110 TIPOME-
TH10- 147 (E 91 K:aB) caMapusg — 110 camMapuro-1353 (E 103 K:aB) EBPOIIMA — II0 €Bponunio-152 n
152m (E 122 K3B).

Z[JIH OIIPEHCIICHUS CONEPKAHUS TIpUMeECe B IIpobe pacTBOPEI, colepxXalnye (PPakLr OIIPEISIISIC -
MBbIX JIEMEHTOB, U3MEPIIOT HA TaMMa-CIIEKTPOMETPE ITOCIISHOBATEIBHO € 00pa3aM CPaBHEHUS B OOWHA -
KOBBIX F€OMETPUYECKUX YCIIOBUSIX 1 OIIPEACISIIOT IUIOIIAAL OCHOBHOI'O (POTOIIMKA B CIIEKTPAX U3MEPSIEMON
(bpaxumy n obpasna cpaBHEHUS.

D pakInIo IIPa3coIUMa-HEOIMMA U3MEPAIOT HA PACCTOSHUN 8 CM € JETEKTOPA (110 BBICOTE) CO CBUH-
IIOBLIMA M AJIOMUHUEBBIMA (pmibTpaMi (11 m 2 MM cooTBeTCTBEHHO). O0pasell CpaBHEHUS IIpa3coaMa
N3MEPSIIOT B TEX XK€ YCIIOBUSIX.

OnpeneneHNUe THIONIAAA OCHOBHOIO (pOTONMKA B criekTpe (), MMIL., IIPOBOIAT € IIOMOIILIO OJI0Ka
MATEeMAaTUYECKUX OIlepallii aHaIM3aTopa Wi rpadpuuecKiuM IIyTeEM IIOCIIE 3allMCH CIIEKTpa Ha OyMmare u
BBIUUCISIOT 110 (popMyIIe

0 AK] i AK»
S:S 05]’1 AKl EIN + AKZ ]EIN]* \

rae Sy — IUIOIIaab OCHOBHOTO (hoTOMMKAa U (pOHA KOMIITOHOBCKOIO PACIIPEAETIEHUS IO HUM, MMII.;
7 — YUCIJIO KAHAJIOB OCHOBHOTO (POTOIINKA;
AK,, AK, — 4YH1CI0 KaHAJIOB CJIeBa M CIIPaBa OT OCHOBHOIO (hOTOIMKA, IIPUHATOE UIST pacyeTa (poHa;
N., N, — orcyer B i-OM WIHN j-OM KaHaJIe, UMIL.

7? j
qI/ICJIO KAHAJIOB OCHOBHOIO (I)OTOHI/IKa OI‘paHI/IIII/IBaeTCH CJICBdA KaHaJIOM, B KOTOPOM ULCIIO I/IMHYJIL—

COB OTJIMYACTCAH OT YUC/Id UMIIVJIBCOB B ITOCJICAVIOIIEM KdHAJIC HE MCHCC YCM HdA 24N,

I 2

cIIpaBa — KaHa-

JIOM, B KOTOPOM YHMCIIO UMIIVJILCOB OTJIMYACTCSAH OT YMUC/Id UMIIYJIBCOB B ITPCABIAVIIICM KAdHAJIC HC MCHCC UEM

HAa 2\/N_j.

BpeMms u3MepeHHs IUI0IAA OCHOBHOI'O (POTOIIMKA IIPOOBI OIIPEHLIISIETCS PEAIbHBIM COIEePXKAHNIEM
IpuMecer B usMepsseMoil ppaxkunu 1 coctapisgeT 1—100 mua. MU3MepeHne mpogoKaioT IO TEX IIOP, IToKa
Y1CJI0O UMIIYJIBCOB, COOTBETCTBYIOILEE ILIOINAAN OCHOBHOTO (poTtonuka, He oyaeT pasHO 1000. B ToMm ciy-
yae, KOrja IUIOMAaab OCHOBHOrO (poronuka rnpesbpnuaet 1000 MM/ MUH, pacTBOP pa30aBIISIOT 1 U3MEPIIOT
AKTUBHOCTD aJINKBOTHL.

5. ObPABOTKA PE3YJIbTATOB

5.1. MaccoByr pomo rnpuMec okucu P39 B mpobe (X ) B IIPOIIEHTAX BhIYMCILIOT 110 (POPMYIIE

Y S, t, . -100 P
S .t P 0.C. ’
O.C. "X X
rae £, . — Macca OKMCH OIIPEJesIIeMOTo 2JIeMeHTa B 00pa3ile CpaBHEHMH, I';

S . — IUIOIIAJb OCHOBHOIO (QOTOIIMKA B CIIEKTPE 0Opasla CpaBHEHUS, VIMII;
S, — IUIOLIaAb OCHOBHOTO (POTOIIMKA B CIIEKTPE M3MePsAeMOn (HpaKIIn, MMII;
P_ — HaBecKa IIpoObI B pacyeTe Ha OKMNCH, T,
[ . — BpeMd U3MEPEHUS aKTUBHOCTU 00pasla CpaBHEHUsI, MUH,
[ — BpPEMS U3MEPEHUS aKTUBHOCTU IIPOOBLI, MUH.

5.2. PacxoxieHne pe3yIbTaTOB ABYX AHAJIM30B (OTHOIICHHWE OOJIBIIETO Pe3yJIbTaTa K MEHBILIEMY) HE
JIOJDKHO IIPEBBIIIATH 3HAYECHUS TOIIYCKAEMOTO PACXOXIECHUS, paBHOTO 2,5.
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