I'pynna B39

MEXTOCYJITAPCTBEHHB H CTAHAOAPT

HEOJINM, TATOJIMHAN 1 NX OKHCH

Meton onpezieneAns: npaMeceii oEAceii peAK03eMeIbHBIX 3J1eMEeATOB TOCT
Neodymium, gadolinium and their oxides. 23862.18—79
Method of determination of rare-earth element oxides

MKC 77.120.99
OKCTY 1709

THocranonnennem T'ocymapersennoro komurera CCCP no eranaapram or 19 oktaGpa 1979 r. Ne 3989 aara seenenns
YCTAHOBJIEHA

01.01.81
Orpannyenne Cpoka AeHCTBHA CHATO no nporoxony Ne 7—95 MexrocyaapcTBEHHOTO COBETA MO CTAHJAPTH3ANNAH,
MeTponorun M ceprudmkanun (MYC 11—-95)

Hacroammii craHmapT yeTaHaB/IABACT XAMUKO-aKTHBAMOHHELI METOI ONpeIee HIS IIpHMECEi OKICei
PEIKO3eMEIBHEIX 3IEMEHTOB B HEOIUME, TAIOIMHHHA 1 HX OKHCHX.

Merozn ocHOBaH Ha ofIy4eHHH aHAIM3APYEMOr0 MaTeprana 1 00pasoB CPaBHECHIA IIOTOKOM TEIUIO-
BEIX HeWTpoHOB (1—3) - 1013 HefiTp/cM2 - ¢ ¢ MocaenyommMM HU3MepPeHHEM AKTHBHOCTH PATHOAKTHBHEIX
M30TOIOB 5JEMEHTOB IIPHMecell B o6pa3lax cpaBHEHHSA M BO (DpaKIMAX, BRIICJICHHBIX M3 0OIy9eHHEX
AHATM3IPYEMEIX MAaTEPHAIIOB METOIOM SKCTPAKIIMOHHOI XpOoMaTorpathnm.

HHTepBaIbL ONpenengeMbIX MACCOBRIX TOIEH IpUMeceil OKHCel:

BHEOIHUME H €T0O OKHC I

JIAHTaHA or 5+ 1077 % nmo 2m 10— %

mpaseoquMa o 5+ 10— % o 1m10—2 %

caMapHs or 2+ 1077 % nmo 2m 10— %

eppornnst  oT 5+ 1072 % mo 5m10* %

BTATONHUHWNH U €6TO OKHCH:

€BpOIIHA or 5+ 1073 % mo 1103 %.

1. OBIIINE TPEBOBAHHA
1.1. O6mue TpeboBaHUA K MeTooy aHanmu3a — 1mo I'OCT 23862.0—79.

2. AIIITAPATYPA, MATEPHA/IBL H PEAKTHBBI

Peakrop HCCNeI0BaTeARCKHAH BONO-BOOIAHO Tama TBP ¢ MOTOKOM  HEHTPOHOB
(1—3) - 1013 HeiiTp/cM? - ¢ M OTHOILIIEHHEM TEIIOBBIX HEHTPOHOB K BHICTPHIM He MeHee 20 : 1.

I'aMMa-CIEKTPOMETD ITOIYIIPOBOIHHKOBEIH, COCTOANIMM M3 MHOTOKAHAJILHOTO aHajdH3aTropa, Oio-
KOB YCHJICHHS CHTHAJOB, ITONYIIPOBOTHHKOBOIO I'e¢pPMAaHHH-THTHEBOIO IeTeKTOpa ¢ doTo(hGeKTHBHOC-
TBIO PETHCTPALIMH raMMa-THHHH He3nda-137 xe menee 0,8—1,0 % (06beM mereKropa He Menee 20—30 cv?).
PaspenicHue CIIEKTPOMETPa MO ramMmma-JIMHHM liesud-137 (E, = 0,682 M3sB) — (3—4) k3B.

VIIaK0BOYHEIH MaTepHaN JII aHATHIHPYEMEIX Ipob 1 ngaBI_IOB CpaBHEHIT: KBapIIeBEIE OIOKCH 00he -
MoM 0,5 ca® ¢ mputepToil mpobkoii, amoMHHIEBad Gonsra 995-A tomunuHoi 0,2—0,3 M.

IMeHanu amOMHHNEBEIE, H3TOTOBIEHHEIE U3 AMIOMHHHS MapKH 995-A.

KonreiiHep cBHHUIOBBIA TpaHcnopTHb Mapku KJI-150 win KJI-80.

KonreiiHep HacTonsHEI Mapkn KT.

Wzpanue ohunuaisuoe IlepeneuaTka rocnpenieHa

Hzoanue ¢ Hamenenuem No 1, ymaepocdennvim ¢ anpene 1985 e, (HYC 7—85).
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C.2T1'0CT 23862.18—79

CpencTsa HHIHBHAIYAMBHOH 3alIUTH OT H3IVIEHNS W 3aTPI3HEHAN pagHON30TOIIAMH COTIIACHO Tpe-
6osaanam OCII-72.

DKpaH 3allUTHHH H3 CBHHIOBRIX KHPIHICH H MPOCBHHIIOBAHHOTO CTEKIIA.

Tamva-ucTodHUKH 06pastiopkie criekTpoMmerpuueckne (OCTH) o TOCT 8.315—97.

Pagnomerp « TUCC» mim aHaNOTHYHBIH.

Kononku xpomaTtorpadmdecknue creKngHHBIC BhicoToi 600 MM ¢ BoggHoH pyGanikoit. Cxema KOJIOH-
ku o TOCT 23862.7—79; komoHka Ne | — BHYTpeHHWIH JHaMeETP 16 MM, KOMOHKA No 2 — BHYTpeHHHH
mTHaMeTp 14 mMu.

Wcnapatens crexngnnanii. Cxema ucmapurend mo I'OCT 23862.7—79.

Tepmoctar TC-16 win aHATOTHUHEIH, ofecTeunBaIONINi Harpes BooH no (4012) °C.

Becnl cnenmanbibie MuKpoatanurnyeckue CMJ-1000.

TTorermmomerp JITIY-01 wrm aHamormaHeri, g usMepenng pH ot 1 mo 11.

MenpHENA MIapoBasg MeTammudecKas guamerpoM 210 Mu, BeicoTor 200 MM, Maccoi 4 KT.

IMapa MeTaumyeckue nuaMerpos 30 mw, 25 T,

CHTa MCTANITHYICCKHE.

IIkad CYNMILHHI ¢ TEPMOPETYIITOPOM, 00eCIeTHBAIOIINM TeMIteparypy mo 200 °C.

Motop mBeitnniii JIIC-2.

baH# BomgHasg.

TInurka smeKTpHUecKas.

PeayKTopH KHCIOPOITHEIE.

Manomerpr o FOCT 2405—88 ma 1—4 kre/cm?.

Hacoc pomocTpyiiHblil nabopaTopHBIA cTeKIIHHBIN o TOCT 25336—82.

CTakaHBI CTEKISHHEIE.

BopoHku genurenpHble BMecTuMocTio 1000, 2000 cm3.

Boponxu bioxaepa npamMeTpoM 132 MM.

Konowm bynseHa.

ITanerkw.

BIopeTKH BMECTHMOCTRIO 25 oM.

BIOKCH CTeKIIHHEBIE BMeCTHMOCTEIO 18 ov?, Tima CB 24/10.

Kanmwigpe crexingiabie Jauaoi 150 MM ¢ gHaMeTpoM OTTAHYTOH yacTi 1—1,5 Mm.

TTHIHHIPH CTEKIAHHBIE BMecTHMOCTRIo 1000 oM ¢ mpuTepToil MpoGKOM.

ImnHHIpH MepHEIE.

KonGul CTeKIISHHBIE KOHHYECKHE.

Konba crexisiHHasg BMectnMocTrio 1000 ey ¢ 08paTHEIM XONOIIIEHAKOM.

KonGu MepHEBIC.

Melmanka cTeKIAHHAS IPOIC/UICPHAL.

IIpuBop wisd neperoHku ¢ koiboi sMectumocteio 500, 1000 cm3,

Yamkwu cdapdopopsie nHaMeTpoM 210 M.

IIpobku pe3sHHOBEBIE.

IInenka nonmusTHICGHOBAL.

bymara yausepcanbHad HHIHKATOPHAL.

Crmkarens KCK Ne 2 wm Ne 2,5,

OKHCH JaHTaHa, TIpa3eoIHMa, caMapHd M eBPOIHsS IHCTOTON He MeHee 99,999 %.

Menb cepHokucaag 5-pogHag no FOCT 4163—78, 0,5 Mons/mm? pacTsop.

CraHzapTHBIE PACTBOPHL JIAHTAHA, CaMapHs, €BPOIIMA ¢ KOHUeHTpammeil 1 MKr/cm® B pacdere Ha
okHch: 0,01 r okucn kaxmoro P32 uncroroii He MeHee 99,999 % pacTBopgioT B 3 cM? KOHIEHTPHPOBAHHOMN
COMAHON KHCIOTH, YIIAPHBAIOT M0 BIAXKHEIX CONEH, KOTOPHE PACTBOPSIOT B 5 ¢M® 1 Monb/mM3 comgHom
KHCJIOTEL. PacTBOPEI EPEHOCAT B MEPHEIE KOIOBI BMECTHMOCTBIO 100 ¢M3 M IOBOIAT 10 METKH 1 MOJIb/IM?
CONANOH KueaoToi. ITo 1 cM? KaKIoro pacTsopa IEPEHOCAT B MepHEIE KOIGH BMecTHMOCTEIO 100 cv® H
DOBOMAT JO METKH 1 MOMb/IM? COMIHON KHCIOTOM.

CraHmapTHBII pacTBOp INpaseonuMa ¢ KoHueHTpanmed 100 mxr/cam® B pacdere Ha oxuch: 0,01 1
OKHCH Ipa3eonnuMa YHCTOTOH He MeHee 99,999 % pacTBOpAT B 3 ¢M° KOHUEHTPHPOBAHHOH COISTHOH
KHCIIOTH VIIAPHBAKOT 10 BIAKHBIX CONEH, KOTOPHIE PACTBOPSIOT B 5 cM3 1 MOmL/IM? COMSHOM KICIOTHL,
PACTBOP MEPEHOCAT B MEPHVIO KOGy BMecTHMocThi0 100 M3 1 moBomar mo MeTkn 1 Momb/oM3 comsHo
KHCIOTOH.
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I'oCT 23862.18—79 C. 3

Harputt ykeycHokmensiit mo TOCT 199—78, x. 1., HACENIIEHHBIH PACTBOD.

Harpuii yrnexucinii kpucraumdeckuii no FOCT 84—76, x. 4., pacTBop ¢ KoHUeHTpaumei 50 r/mve.

Harpuii xnopucteiii mo I'OCT 4233—77, pacrsop ¢ koHuUeHTpanueit 100 r/mv?.

Harpug rugpookuck no I'OCT 4328—77, x. 4.

A30T razoobpazasii mo T'OCT 9293—74 uwnm apron raszoobpasueiit mo T'OCT 10157—79.

Apcenaso-III, pactBop ¢ KoHuenrTpauuei 0,2 r/mv’,

Kucnora conaaas no TOCT 14261—77, x. 4. Wi 1. 1. a., KOHIIeHTpHpoBanHas, 0,1;0,3; 0,5; 0,8; 1,2;
7 MOIb/IM? TATPOBAHHKIE PACTBOPHI.

Kucnora azorHas mo T'OCT 4461 —77, x. 4. KOHIIEeHTpUPOBAHHAL.

Avmmak BomHBH 1o I'OCT 3760—79, x. 4., KOHIICHTPHPOBAHHBIN, pACTBOP C KOHIGHTPAITHCH
50 r/mv’.

Bonopona nepokenn no 'OCT 10929—76.

Hu-(2-srmnrekcun) docdoprag kucnora (A2B1PK), texamueckas (50—70 %) wim yiayunicHHas
(He MeHee 95 %).

H22I'PK 100 %-Hag nmomyuatoT 13 TexHmueckoil I2DT'®K (o pasn. 3 TOCT 23862.7—79 win u3
yayaieHHo# JI2BT®K (1o pazn. 3 TOCT 23862.7—79).

DdHp STHIOBLIA.

CIIMPT 3THIOBHI PeKTH(OHKOBAHHENH Texuudeckui mo F'OCT 18300—87.

AMMeTHIIIHXIOPCHIIAH.

VYrneporn gerhipexcaioprcThiii o F'OCT 20288—74.

AVMeTHIIIDCIOPCIUIAH, PACTBOP B YCTRIPEXITIOPHCTOM vIsiepone (1 : 4).

Aneron no T'OCT 2603—79.

Brunenrmukons no T'OCT 10164—75.

Kucnora ackopGHHOBag, pacTBOP ¢ KOHIEHTpanuei 5 r/oM3 1 Monb/omM3 comaHoM KHCIO0TE; TOTOBSIT
B IeHb YIIOTPeOIeHHS.

Pazz. 2. (Mamenennan pemagnus, M3m. Ne 1).

3. IIOAT'OTOBKA K AHATIN3Y

3.1. Quucrka [I20I'QK (TexHUYCCKON WK YAVIIICHHOM ), IIOATOTOBKA CUIIHKAIENs, IIPHITOTOBICHHUE
copOeHTa, 3aIloaHeHIe KOTOHKH, TIOITOTOBKA ee K paboTe, TeXHHKA paboTH Ha SKCTPaKITHOHHO-XPOMA-
TorpaHIeccKoii Kononke no pasg. 3 I'OCT 23862.7—79.

4. IIPOBEJIEHWE AHAIIU3A

4.1. AFanaM3 HeoJEMA HIH ero OKHCH

OnpeneacHue coIepXaHHAd OKHCEH JaHTaHa, MPpa3coInuMa, CaMapHd H ¢BPOIHI

KoHIeHTpaT npuMeceii NoMyIaoT B SKCTPaKIIIOHHO-XpoMaTorpadmieckoil konoake Ne 1. Komonka
3AMOMHEHA CopBeHTOoM (23 T CHIMKArens ¢ pasMepoM 3epHa 0,06—0,07 My + 15 em? 100 %-moit A2DTDK,
ceoBorHbI 06beM copbenra 40 cv3).

Hapecky MeTasmmdeckoro Heonuma Maccoi 0,022 1w 0,025 1 ero 0OKHCH IOMELIAIOT B KBAPLICBYIO
6I0KCY, IpeNBapHTEILHO TIPOKHAITIYCHHYIO B KOHIIEHTPHPOBAHHOM COMSTHOM KHUCIOTE, TPOMBITYIO THCTHI-
JTHPOBAHHOH BOOOH, CIIHPTOM, >(HPOM H BRICYHICHHYIO. BIOKCY 3aKpPHIBAIOT KPHIIKOH H YIAKOBLIBAIOT B
aTroMHHHEBYI0 Gonbry. Ha momnocku u3 obe3zoneHHOTO GHABTpA («CHHAL JAeHTa») pasMepoM 5-15 mm
HakaneBaloT 1mo 0,1 cM? cTaHmapTHLIX PaCcTBOPOB JIAHTAHA, MPA3COIHMAa, CAMAPDHA M CBPONMA (KAKILIH
PACTBOP HAKAMTHEBAIOT HA OTASNBHYIO TONOCKY); TIOCTe HAKATTHIBAHUSA KaXI0H KaTlTH MOJ0CKY BEICYIITHRA-
0T HAI 3IEKTPOIDTHTKOM. BRICYIIeHHBIE TTOTOCKH C HAHECEHHBIMH HA HUX CTAHIAPTHHIMH PAcTBOPAMH
(0Bpa3rsl cpaBHEeHHA) 3aBOPAUHMBAIOT PA3IeNbHO B aAMIOMHUHUECEYIO (DOTRTY.

IIpo6y n obpasiier cpapaeHuT (OC) MAPRUPYIOT, MOMENAIOT B OJHH AMIOMHHHAEBEIA neHan (Ono-
90K), TIPeIBAPATCILHO MPOMEITEIH allcTOHOM HIH STHIOBEIM CITHPTOM, W 00Iy4aloT B SICPHOM peakTope
B TeueHne 20 4 norokoM Heifrponos 1,2 + 1013 melirp/cm? + ¢. TpaHcnoprHposka ofny49e HHBIX Ipod 1 0bpas-
[IOB CPaBHCHHSA OCYIICCTRIACTCA B CBHHIIOBEIX TPAHCIIOPTHEIX KoHTeHHepax THHa KJI (KJI-80, KJI-150)
Ha CIEIHATLHON MAaIllHHe.

Ksapiiesyio G10Kcy ¢ 00MyYcHHOM aHATH3HPYEMOi IIpo0oii moMeNaloT 3a 3alllUTHRIF KpaH 13 CBHH-
MOBBIX KHPIHYIEH W MPOCBHHIOBAHHOTO cTekia. ITMHIeTOM yIangioT amioMHHAEBYIO (QOIBTY, OTKPHIBAIOT
KPHIIIKY H PACTBOPAIOT 08IydeHHYI0 TIpoGY B Topsdei 7 Moib/IM® consnoli kucnore. PacTBOp KaHILIApOM
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C.41'0CT 23862.18—79

HEPEHOCAT B CTAKAH BMECTHMOCTBIO 50 ¢M3. BIoKcy MpOMBIBAIOT Topgdei 7 MOJIb/IM CONMSHOH KHCIOTOH
3—4 pa3sa. IIpoMBIBHBEIE PACTBOPHI MEePEHOCAT KAIMMIIITPOM B TOT ke cTakaH. PacTBop yrmapHBamT IOYTH
nocyxa; xa0punsl P33 pactsopsror B 2 cv?® 0,1 Monb/mM® CONSHON KHUCIOTHL M MPOITYCKAKOT 9epe3 SKCTPaK-
MHOHHO-XpoMaTorpadHudeckyd KOIOHKY Ne 1, mpegBapuTedbHO HIPOMHETYR (0,1 M CONSHOH KHCIOTOIL.
TexHHKa paboThl HA KoMoHKe 1o pasg. 3 T'OCT 23862.7—79.

CTakaH, B KOTOPOM COIEPKANCS PAcTBOP MPoOH, MPOMBIBAKOT 5 ey’ 0,1 MOMIE/TM® CONTHON KHCITOTHL.
IIpoMBIBHOH PacTBOP IPOIYCKAKOT Yepe3d KomoHKy. Ilepsoie 40 cm® smoata (Bkaowas o6bnem 1mpoOul B
MPOMBIBHOTO PACTBEOPA) COBMPAIOT B MEPHHIHA IIIIHHIP BMECTHMOCTRID 50 ¢M3, manee 3moar cobHupaT B
GIOKCEL BMECTHMOCTRIO 18 oM mopumasm o 5 cM® | oNpeme/sioT Hajln4He HATpHA-24 B KaXIoi NOPLHA
M3MEPEHHEM DPATHOAKTHBHOCTH PACTBOpa HA IIOIYIIPOBOIHHKOBOM TraMMa-CIIGKTPOMETIPE B TeUcHHE
1—5 MuH (cM. 1. 4.3). OTCyTCTEHE B KOHTPOJIMPYEMOH TIOPITHH HATPHUA-24 TIPY M3MEPEHHH B TeUeHHe 5 MUH
VKa3LIBacT Ha IIOJIHOS €ro 2IIOHPOBAHNC M3 KOITOHKH.

ITocne MOMHOTO 3IMIOHPOBAHHA HATPHA-24 Yepes KOMOHKY IporryckaioT 0,3 Monb/IM? conganyio KHe-
o1y B cobupator 70 ¢’ 5110aTa B MEPHEIH ITHIMHIP BMeCTUMOCTHIO 100 cM3 (0CHOBHAS (DPaKITHS TAHTA-
Ha). DIIroaT coBHpalT B GIOKCH BMECTHMOCTBIO 18 cM? MOpIusaMm 1o 5 cM? M ONpeIeIsioT HAHYHE TaHTa-
Ha-140 B Kaxmoil IIOPIHHA H3MEPSHHEM PATHOAKTHBHOCTH PAacTBOPa HA raMMa-CIIEKTPOMETPE B TEUCHHE
1—35 MuH. OTCYTCTBHE B KOHTPOMUPYEMOH TOPITIH JaHTaHa- 140 pH M3MepeHHH B TedeHHe 5 MAH VKa3hI-
BaeT Ha ITOTHOE €T0 SIINPOBAHHE U3 KOTOHKH. Ilopruu smioara, comepskainue nantan-140, mo6apigioT K
OCHOBHOH (hpakiiny nadTada-140 (B McpHOM HHIHHIPE), VITAPHBAIOT B CTCKIIAHHOM HCHApHTEIIC 10 005e-
Ma 10—15 cm®, mepeHocAT B GIOKCY, BMECTHMOCTBIO 18 cM® H ymapmBaror mo obbema 1 cv® (hpakiims
TAHTaHA).

ITocne MoIHOro 3MOMPOBAHNS JTAHTAHA YEpes KOIOHKY IpomyckaioT 0,5 Moib/mM? cOMSHYI0 KHCIoTY
u cobuparor 70 M3 5I0aTa B MEPHBIA [AAMHIP BMECTHMOCTLI0 100 cav3 (ocHOBHAS (pakIIug MpaseoquMa
u Heonuma). Janee omoar coGHpaloT B 6I0KCH BMECTHMOCTBIO 18 cM? mopumamMu 1mo 5 cM3, B Kaxkooi 13
KOTOPBIX OIPEISHLIOT HallHUHe HeonumMa-147 1 npoMmeTnd-147 H3MEpeHHEM PATHOAKTHBHOCTH pacTBOpa
Ha TAMMa-CIIeKTpOMeTpe B TeueHHe 1—5 MHH. KOHTpOIL IPOBOIAT MO (JOTOMHKY (ET = 91 k3B). BropuaHoe
YBEIHYEHNE BbICOTHI 5TOr0 (JOTOIMKA CBHACTEIBCTBYET O HOSBICHUH B KOHTPONHPYEMOM ITOPIKK [IPOME-
g, Ilopimn sni0ata, He comepsKalllie IPOMeTHEH, To0aBIgioT K OCHOBHOMH (hpakIMH Mpa3colnMa H Heo-
IHMa B MEPHOM IIIIMHIPE, YTIAPUBAIOT B HCTapuTene 10 odbeMa 10—15 cM?, mepeHocaT B GI0KCY BMECTH-
MOCTBIO 18 cM3 1 ymapmBaoT 1o 06bema 1 cM? (GpakIfus rpazeomqnMa-HeoIHMA).

Ilocie mogBaeHHs B 3I0aTe IpoMeTHA ciaenyomue 150 ¢y omoara coOHUpaOT B CTAKaH BMECTHMO-
creio 200 cn?. Hanee simoar coGHpaloT B GIOKCEL BMECTUMOCTBIO 18 cM® nopumamMu 1o 5 cu?, B Kakaoi 13
KOTOPBIX OINPEIeISIOT HATHIHE TIPOMETHS H3MEPEHHEM PaTHOaKTHBHOCTH PACTBOPA HA raMMa-CIIEKTPO-
Merpe B Tedenne 1—35 mun. Iopimu, comepikaliife IpoMeThii, o65eIHHAIOT ¢ OCHOBHOH IOPIKUEH IIPOMe-
THS M YIANAI0T KaK paJfHOAKTHBHEIC OTXOOb B COOTBeTCTBHH ¢ npasmwiamu OCII-72.

Tlocne TOMHOTO 3MONPOBAHMA TIPOMETHS Yepes KOMOHKY IPOIycKalT 0,8 MoIb/IM? COMTHYIO KHC-
noty u cobuparor 70 cM3 sm0aTa B MEPHBIN LITTHHIP BMECTHMOCTEI0 100 cM3 (OcHOBHAZ GpaKITHsg cama-
pug-153). Tanee »moar coBHpaloT B GIOKCH BMECTHMOCTRIO 18 oM® mopumaMu mo 5 cM3, B KakImod H3
KOTOPBIX ONPEISIIOT HAIMIHE caMapHusa-153 u3MepeHrueM pagfHoaKTHBHOCTH PACTBOPA HA IaMMa-CIEKT-
pomerpe B reucHHe 1—5 mui. Topumu smoara, colepsKaliie caMapuii-153, 1o6aBigior K OCHOBHOH (DpaKLH
caMapng-153 (B MepHOM IIMHIPE), VIAPHUBAIOT B HCMAPHTENE M0 06nema 10—15 eM?, nmepeHocar B GIOK-
CY BMECTHMOCTRIO 18 cM? u ymapmparor 1o obbeMa 1 o (pakiusa caMapus).

Hanee yepe3 KOMOHKY IPOIYCKAOT 1,2 MOJIb/IM? CONgHyI0 KHCIoTYy H cobuparor 70 cM’ smoara B
MEPHBIH MHIHHIP BMeCTHMOCTEI0 100 cv® (ocHOBHAA (bpakiing cBPOIMHA). 3aTeM ¥II0aT cOGHPaoT B GIOK-
CHI BMECTHMOCTBIO 18 oM TOpIHaMu mo 5 cM3, B KaKIOH W3 KOTOPEIX OTMPeNeISioT HATMYHe eBponng-152
u 152m u3MepeHneM paguoakTHBHOCTH PACTBOPA Ha TAMMA-CIEKTPOMETpe B TeueHHe 1 —5 Mun. Tlopuun
II0aTa, CogepXalHe epponuii-152 u 152m, n1oGaBigioT K OCHOBHOH (GpakKHH €BPOIHS B MEPHOM IH-
AWHIPE, YIApUBAKT B Ncmapurtene mo obdsema 10—15 cM3, nepeHocar B GIOKCY BMECTHMOCTEIO 18 oM 1
VIApHBAKT 10 obbeMa 1 cv? (ppakumg eBpormng).

ITocne MONHOIO 2IMOMPOBAHKIA €BPOIHA Yepes3 KOMOHKY ponyckaior 300 cv® 7 Monb/aM? congHoi
KHCA0TH B 50 v’ 0,1 MoIb/aM® COMIHOM KHCMOTEL DI0ATH YIATIIOT KaK PATHOAKTHBHEIC OTXOIEL.

O6ny1eHabe 00pasIlkl CPAaBHEHHS 0CBOOOXKIAIOT OT aMTIOMHHHEBOH (JONLIH 3a 3all[UTHHIM SKPaHOM
W3 CBHHIIOBEIX KHPIHYCH M MPOCBHAIOBAHHOTC CTEKIIA, IIOMEIIAIOT KAKIBKIH B OTHCHBHYIO CTCKITHHYIO
GIOKCY BMECTHMOCTEIO 18 ca®, mpmmeator no 0,5 ¢v3 ropadell KOHIEHTPHPOBAHHOM a30THOH KHCIOTEL H
TocIIe paspyIeHusa GyMard moGasngior mo 0,5 M3 TUCTHNIHPOBARHON BOIHL.
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I'oCT 23862.18—79 C. 5

Dpaknnn naATaHa, Mpa3coInMa— HCOIMMA, caMapHd, CBPONHA H 00paslbl CPABHCHHS H3MCPAIOT
Ha IOIYIPOBOIHHKOBOM raMMa-CIICKTpoMETpe {CM. 11. 4.3).

4.2. AHAJH3 raf0JIMANSA WK ero oKUCH

OnpeieeHUE CoIepKaHUa ¢BPOIIA

Dpaknmio ¢BpoNHA MOIYyYaloT B PKCTPaKIIMOHHO-XpoMarorpadmacckoii Komoake Ne 2. Komonka 3a-
noineHa copbenrom (12,5 r crnkare:nd ¢ pasmepom sepHa 0,06—0,07 mm + 7,5 ev? 100 %-noit A25I'DK,
cBOBOIHBIA 00BeM copbenta 20 cm?).

Hagecky metamnmieckoro ragoauang Maccoi 0,0009 r mmm 0,001 T ero oKHCH B3BENTHBAIOT Ha CITe-
LMANBHBIX MUKPOAHAIMTHYECKHX BeCax, IIOMEIIAIOT B KBAPLEBYIO OIOKCY, IIPEIBapUTEIbHO IIPOKHIIAYEH-
HYI0 B KOHILICHTPUPOBAHHOM COJSHOH KHCAOTE, IIPOMBITYEK) JTUCTH/UIMPOBAHHOH BONOH, COMPTOM, 3(hH-
POM U BHICYIIIEHHY). BIOKCY 3aKPHIBAIOT KPBITKOH 1 YIIAKOBHIBAIOT B ATIOMHHHAERYIO (hombry. Ha momocky
13 00e3zoneHHoro Guibrpa («CHHAA JIeHTa») pasMepoM 5-15 MM Hakanwsawor 0,1 ¢M® craHmapTHOIO
pacteopa eppord. Tlocne HaKaNBIBAHWA KaXTo#H KAy pacTBopa (GUILTP BEICYIIMBAKT HAT 3AeKTPO-
IDIATKOM. BRICYIIEHHBIA (DUIBTP C HAHECEHHBIM HAa HErO CTAHIAPTHBIM PACTBOPOM SBPOINHMS, 3aBOPAYHBa-
0T B alTIOMHHAEBYIO (honery (obpasen cpasHennd). [1poby 1 obpasert cpaBHeHHS MApPKHPYIOT, TTIOMEIAIOT
B OTMH AMTIOMHHHEBHIH NieHan (G0T0K), MPeIBAPHTENARHO TIPOMBITH ANETOHOM WITH STHIOBEM CITHPTOM,
1 0BIy4aloT B A1epPHOM peakTope B TedeHne 20 9 moTokoM Heiirponos (1—3) + 1013 meirp/em? + ¢. Tpamxc-
MOPTHPOBKA 08ayIeHHOH IIpobhl 1 ob8pasiia cpaBHEHH, B COOTBeTCTBHH ¢ TpeGosanusymu OCII-72, ocy-
IIECTBILCTCA B CBHHIIOBLIX TPAaHCIOPTHHIX KoHTeimepax Thma KJI (KJI-80, KJI-150) Ha crmenMambHOH
MAallTHHE.

Krapiiensyto 81okcy ¢ obmyueHHOHN aHATH3upyeMoi TIpodoit TOMEIAKT 3a 3aIllUTHRIF SKpaH 13 CBUH-
[IOBEIX KHPITHYCH W MPOCBUHIIOBAHHOTO CTeKMa. 1IMHIICTOM yIaNAi0T amoMHHHCBYIO (hOJBIY, OTKPHIBAIOT
KPHIIIKY H PACTBOPSIIOT 0BIVIEHHYIO P06y B ropsdeii 7 Momb/IM> coMsTHoi Kucaore. PACTBOP KAMIIISIPOM
IEPEHOCAT B CTAKaH BMECTHMOCTLIO 50 ¢M?. BIOKCY MPOMBIBAIOT ropg4eil 7 MOMNb/IM? CONAHONR KHCIOTOR
3—4 paza. IIpoMHIBHEIE PACTBOPHI TIEPEHOCAT KAIMMIDIAPOM B TOT XK€ CTakKaH. PacTBop ynmapHBamT MTOYTH
mocyxa, Xaopugsl P30 pacteopssior B 2 cm? 0,1 Monb/IM3 COMTHOM KICTOTH H IIPOIYCKAKDT Yepes SKCTPAK-
LIHOHHO-XPOMATOrpahHYeCcKy0 KOMOHKY Ne 2, mpenBapHTe/IbHO MPpoMBITYIo 0,1 Mob/oM3 CONgHON KHC-
notoii. TexraHka paboTH Ha KomoHKe 1o pasn. 3 TOCT 23862.7—79.

CTakaH, B KOTOPOM COOEPKANCS PACTBOP MPOGHL, MPOMEBIBAIOT 5 M 0,1 MOIB/mM COMSTHOM KHCIOTHL
IIpoMBIBHOH pacTBOP IPONYCKalT Yepes KonoHKY. Ilepseie 40 cyv? smoara (BKomouas oGweM 1poGwl B
MPOMBIBHOTO PACTEOPA) COGHPAIOT B MEPHHIHA IIMIHHAP BMECTHMOCTRIO 50 ¢M3, manee 3moar coGHpaoT B
GIOKCH BMECTHMOCTEIO 18 cM? MOpIMAMH 110 5 M H ONPeNeAoT HATHIHe HaTpHA-24 B KaKIOH IMOPIHA
H3MepeHHeM PAaJHOAKTHBHOCTH PACTBOPA HA TIOMYTIPOBOTHUKOBOM TaMMA-CITEKTPOMETpe B TeueHHe 1—3
MHH. OTCYTCTBHE B KOHTPOMHPYeMOil MOPITHH HATPUA-24, TIPH N3MEePEeHWH B TeUeHHE 5 MIUH, YKA3HBAeT Ha
MOTHOE eTO 3MOUPOBAHHE M3 KOTOHKH.

ITocrme MOMHOTO SAOMPOBAHIST HATPHI-24 uepes KOMOHKY MPOIYCKAT | MOMb/IM? COMSTHYIO KHCIO-
Ty; 40 cm® smoara oTGpacKIBAIOT, 3aTeM BII0AT COGHPAIOT B GIOKCHI BMECTHMOCTLIO 18 M nmopnmsMu no
3 cM3 H OMpenensioT B KAKIOH MOPIMH HATWYHE eBpomudA-152 u 152m M3MepeHneM paTnoaKTHBHOCTH
pacTBOpa Ha TIOMYIPOBOIHIKOBOM raMMa-CIICKTpOMETpe B TeucHIe 1—5 MuH. I1pH HATHYIHH B KOHTPOJIH-
pPYEMOH TOPITMH eBponHsg-152 u 152m 30 o smroara coGUpaloT B MepPHHIH UWIWHID BMECTHMOCTBIO
100 cM? (ocHOBHAS (hPAKITHS €BPOIINA). 3aTEM SMI0aT cOBHPAIOT B GIOKCH BMECTHMOCTRIO 18 cm? moprmsaMm
1o 3 cM> | ONpefeNsIoT B KaKIOH MOPIHA HATHIHAE €BpoIHa-152 1 152m W3MepeHneM paTHOAKTHBHOCTH
pacTBOpa Ha TaMMa-CIIeKTpoMeTpe. Bee mopiinm, cogepixalinie esponuii-152 1 152m, 1odasaIioT K OCHOB-
HOH IMOPITHH €BPOMHA (B MCPHOM IIUIHHIPE), VIIADHBAIOT B CTCKISHHOM HCIIAPHTEIC OO0 o0beMa
10—15 cn3, mepeHOCAT B GIOKCY BMECTHMOCTBIO 18 M3 1 ymapusaoT 1o oGbemMa 1 cv? ((hpakItis eBpomm).

Manee depes KOMOHKY MPomyckaioT 150 ey’ 7 Monb/oM? comsmoil KucaoTe B 25 oy 0,1 mMoms/mv3
COJITHOM KHCIOTHL. DMI0ATH OTOPACKIBAIOT.

O6nyueHHBIN 00pazel] cpaBHEHHUS 0CBODOXKITAIOT OT AMIOMHUHHEBOH (hOALTH 32 3alIMTHHIM 3KPaHOoM
M3 CBUHIIOBBLIX KUPIWYECH H NPOCBHHIOBAHHOIO CTEKJIA, MOMEIIAIOT B CTEKIIHHYIO $I0KCY BMECTHMOCTBIO
18 cM3, mpummBator 0,5 cM? ropgdeil KOHIIEHTPUPOBAHHON A30THOM KHACIOTHL M ITOCTIE PA3PYIIEHNI SyMarn
noGasagior 0,5 oM IHCTHILIHMPOBAHHON BOTHL. MOpPaKIMio eBpomHd U oGpasell CpAaBHEHHS H3MEPSIOT Ha
MOAYTIPOBOTHHKOBOM TaMMa-CTIeKTpoMeTpe (cM. 11. 4.3).

4.3. V3Mepende paHOAKTHEHOCTH

Ilepen m3MepeHHeM raMMa-cleKTPOMETp TPAnyMPYIOT M0 3HEPTHH ¢ MOMOINBI0 3TANOHOB raMMa-
uaryaareneit kommnekta OCTH. TIpu rpanyupoRaHHH MOIOMpaeTCd TAKOE YCIIeHHe CUTHATOR, TTOCTYTIA-
OIIAX ¢ JeTeKTopa, ITOOK Ha OTHH KaHAN aHanu3aTopa npuxomumock 0,8—1 k3B.
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B KOHTpONMpPYEMBIX OPIMAX HATHYKE OIPEIEIAEMOT0 JEMEHTA YCTAHABIMBAIOT IIYTEM M3MEDEHNS
K&KIOH M3 3THX IOPIHMH Ha raMMa-CIIEKTPOMETPE B TeYeHHe 1—5 MUH.

OrnpeneneHne KOHTPOTHPYEMBIX SJIEMEHTOB MPOBOIAT II0 OCHOBHEIM (hOTOMHKAM B CICKTPE: HATPHS
— 1o HaTpmio-24 (F, = 1368 k»B), nantana — 1o ganTtany-140 (E, = 1396,5 k3B), mpazeoguma — 10
mpazeoaumy-142 (E = 1576 k3B), HeomuMa — 110 Heoaumy-147 (E, = 91 k»B), MpoMeTHd — 10 MpomMe-
thio-147 (E, = 91 k»B), camapua — 1o camapmio-153 (Ev = 103 k»B), eBpormg — TI0 eBPOTHIO-152 1
152m (E, = 122 x9B).

Jnsg onpenene g colepkaHusS TIpUMeceil B Mpode pacTBOPKI, comepskaiime Gpakiiiyu oTpenese-
MBIX 3JIEMEHTOB, H3MEPSIOT HAa raMMa-CIIEKTPOMETPE MOCIESI0BATEIBHO ¢ 00pa3liaMK CPABHEHHUA B OJMHA-
KOBBIX TEOMETPHIECKUX YCIOBHAX U OMPEIeNIIOT IA0IATE OCHOBHOTO (hOTOMHKA B CIIEKTPAX H3MepIeMoii
dpakuy M 06pasia cpaBHEHHA.

Dpako npazeo uMa-HeoTUMA H3MEPAIOT HA PACCTOIHIH 8 CM C JIeTeKTopa (10 BRICOTE) CO CBHH-
IMOBHIMH ¥ AMOMHHAESBHMH HITbTpaMu (11 | 2 MM cooTBeTCTBeHHO). (Opasel] cpaBHEeHH Mpa3zeonuMa
H3MEPSIOT B TeX Xe YCIORHSX.

OrnpesesicHAe THIOMATA OCHOBHOTO (hOTOMHKA B crniekrpe (S§), MMII., TIPOBOAAT ¢ TIOMOINIBIO G10Ka
MaTeMaTHYCCKMX OMepalliii aHaau3aropa WiK rpadMYecKuM IIYTEM IIOCTIE 3alMCH CIICKTpa Ha Oymare u
BBIYHCIIAKOT 110 GOPMYIIE

1 AK) 1 AKH
S =8:-05n| 5 LN+ 7y LV |,

rme S, — IUIONIank OCHOBHOTO (hOTONMKA H (DOHA KOMITOHOBCKOTO PACTIPENEIEHUS TIO HHM, MMIL;
7 — TUCTO0 KAHATOB OCHOBHOTO (DOTOMHKA;
AK|, AK, — 4HC]I0 KaHaJIOB CJI€Ba U CIIpaBa OT OCHOBHOIO (DOTOIMKA, NPHHATOE I pacdera QOoHa;
N, Nj — OTCYET B i-OM WJIH j-OM KaHaJe, UMIL

Yncao KaHANOB OCHOBHOTO (bOTOHI/IKa OI'paHHYHBACTCH CIICBA KaHaJIOM, B KOTOPOM YHCII0O HMIIYIIb-

COB OTIHHACTCA OT YHCHA UMITYIIBCOB B IMMOCICAYIOIICM KaHANC HC MCHCC 9CM Ha 21"Ni , CIIpaBa — KaHa-

JIOM, B KOTOPOM YHUCIO UMIIYIBCOB OTIHYACTCA OT YUCIA UMITYIIBCOB B IIPECIBIIYVIIICM KAHATIEC HE MECHEC YEM

Ha 2‘/N_j .

Bpema msmMepeHnd IUIOIAIH OCHOBHOTO (DOTOMHKA IIPOOLI OIIpeIcideTcsd pealbHBIM COTCPKAHACM
NpHMeceH B H3MepaeMoil ¢pakiiini B cocTapindeT 1—100 muH. M3MepeHHE NMPoIoDKaoT 0 TeX Mop, IoKa
YHUCA0 HMIIYIBCOB, COOTBETCTBYIOIIEE TIOIIATN OCHOBHOTO (hoTOMHKA, He 6vmer papHo 1000. B ToMm cmy-
gae, Koraa Ioliank oCHOBHOTO (GoToIMHKa MpeBhiaeT 1000 uMIT/MHH, pacTBOP paz0aBiaAoT H H3MEPSIIOT
AKTUBHOCTH ATHKBOTHI.

5. OBPABOTKA PE3VJIILTATOB

5.1. Maccosyio Jomi0 TIpuMecH oKiucH P33 B pode (X') B IPOICHTAX BREIYHCIAIOT 0 GOpPMYIc

Sy ttpe 100

X= Soc by Py 0C?

rme P, . — Macca OKHCH OMNpeNensdeMOTo 51IeMeHTa B 00paslle CPABHEHNS, T;
S, . — TUIomanbk OCHOBHOTO (DOTONMKA B CHEKTPe 00pasla CpPAaBHEHHNST, HMIT;
S, — IIomanmk OCHOBHOTC JOTONHKA B CTIEKTPE M3MEPSEMON (hPAKIINH, HMII;
P — napecka npoGel B pacdeTe HA OKHCD, T;
f . ~— BpeMd M3MEPEHHH aKTHBHOCTH 00pasla CPaBHCHHA, MHH;
{, — BpeMA U3MEPEHMA AKTHBHOCTH ITPOGHI, MHH.

5.2. PacxoxIeHHE pe3yiILTaTOB IBYX aHAMH30B (OTHOIICHWC OOMBIICTO Pe3yIbTaTa K MCHBIICMY) HE
TOCKHO TIPEBHIIIATh 3HAYMEHHA TOIYCKAEMOTO PACXOXKIEHHS, PABHOTO 2,5.
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