Tpynna B39
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HEQJIHM, TAIOJHHWI H HX OKMCH
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23862.18—79

Meodymium, gadolinium and their oxides.
Method of determination of rare-curth element oocdes

MKC 7712099
OKCTY 1709

Nocrasoriennes Cocypaperseanore komurera CCCP oo cramsapras o 19 ograips 1979 r. Ne 3989 aara sseneans
FOTAHOBIEHI

01.01.81
Orpaneyenne CpOKA ICHCTEHR CHATS 00 npoToseay Nt 7—95 Measrocy apeTeeHHOre COBETE NG CTHHIEPFTHEALRN,

meTposoran B ceprugueannn (MYC 11—-95)

HacToduiMil CTAMIAPT VCTAHABTHBAST XMMHKO=AKT HBALIHOHHEH MeTO ONpeieieHHs npHMecell okHceH
PEAKCICMENLHEN NIEMEHTOE B HEOUMHME, FAA0THHHHE H HX OKHCHX.

MeTton ocrobad Ha oBmVIe HHE AHATHIKPYEMOND MaTepraa W obpaslon CpasHeEH NS NOTOKOM TETUI0-
mEIx HeHTpoHoE (1—=23) - 1Y peltp/om?® - C ¢ NOCHSavIo M HIMEPEHHEM  AKTHRHOCTH PAIHOAKTHRNBIX
HIOTONOE JMeMeHTOR NpUsMecell B oDpaluax CPABHEHHA H B0 QpakiHAx, GBLIOSNCHHBIX H3 ODIYUeHHBIX
AHATHIHPYEMEIX MATEPHATOE METOROM IKCTPAKLHOHAGH XpovaTorpadmm.

Hutepeane onpegenges bl MacCoBLIX 1008l npuMeced okucel:

B HEOJHME H eTO DKMHCH

MAHTaHA or 5+ 107 % no 2ml0-% %

npazeoauMa ot 5+ [0-5 % 00 lal0-2%

CAMAPHA or- 2+ 1077 % oo 2m 10 %

EBPOTIHA or 5 102 % no Sm 10— %

Braf0lMHHEH W ET0 OKWCH

EBPOTIHA or 3 1077 % no Iall-* %,

1. OBHIHE TPEL(BAHHH
I.1. O6wme TpefopauMa K MeTOaY aanisa — o FOCT 23862 079,
2, ATNINAPATYPA, MATEPHAILI H PEAKTHELI

Peaktop HCCAe JOBITeRLCKIH BOE- B0 H HOH ana  TBF ¢ MOTOKOM  HelTpoOHOR
{1—=23) - 10" pedirp/om? « © 0 OTHOWEHHEM TETUIORLIY HEHTPOHON K GRICTPRIM He MeHes X0 0 1.

FasMya-crneKTpOMeTy NOTVAPOEOIHHKOBELH, COCTOMMMHA M MEOTOKAHATEHOMD AHATHIATORE, Bi0-
KOB VCHACHHA CHIHATOR, NOIVITPOROIHHKOBORD MepMaii-THTHeR0ro Jetektopa ¢ drorosdubertiano-
TELIO PEFHCTPALIMM CAMAA-THHIN 1e3nA-137 ue menee 0,8—1,0 % (ofwes geTexTopa He mMeree 2030 en’).
Paspemwiente CHeKTPOMETRE RO FaMMa-THHHM 1eaua-137 (£ = (L,682 MaB) — (3—4) kaB.

YVRakoBOUHB MATEPHAT 1A AaHATHIMPYeMBEIX P00 M 0bPasion CPABHEHHA. KBAPLEBEE DIOKCE 00
som (0,3 e’ ¢ nputepToil npo6koil, anosmiinenan qonera 995-A Tonuniod 0,203 MM,

[MeHannl AMKGMHANHERRIE, HIFOTORIEHNLE H3 ATOMMHEG Mapkn 995-A

KonreldHep CBMULOBLIA TpancnopTHel smapeu K- 130 wan K-8,

Kourefinep vactoaeHsil Mapkn KT.

Hamasme odieumansnee [epeneyaTen BOCOPCUIEHA

Hiadanue ¢ Havenenuen A& |, veraepaedeminn g anpexe 1085 2. (HVC 7—85).
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C. I T10CT 23862, 1879

CpegcTed HHIHBHRIVANLHOH JAILHTE 0T HImy4eHHd 1 SarpaideHiil pagHon3IoTONaME COrIacHo Tpe-
GonarHan (=72,

FEPAH 3AMTHLI W3 CBHHIORLIX KHPIHYEN B NPOCBHHIOBAHHOMD CTEETA.

Cassa-perodiuky obpasnonse cnexrposerpuueckie (OCTH) no TOCT 8315497,

Pannoserp « THOC s WM apamorms M.

Komonky xposMatorpadeueckie CTeEKNAHALIE BRICOToR 600 sM ¢ Bogasoid pybawkoi. Cxesa KonoH-
K no NOCT 238627 -79; konoska M2 | — pHyTpeHHHE ThaMerp 16 vM, Kodomks N 2 — puyTpeHHMA
mHamery 14 s

Henapurenn crekagursiii. Cxema nenapatend no NOCT 238627 =79,

Tepmoctar TC-16 AW adanormyEeii, obecneyniRio il varpes poakl 1o (40+2) "C.

Becwt cneudanbHEe MAKpoaanHTHYeckie CM - 1000

Morenunomerp JINTY-01 s asanormymsill, wa wasepennd pH ot 1 ao 11,

Meapnnua maponas MeTAHYeckan anasetpom 210 sa, Beicotodl 200 sMm, daccoil 4 k1.

Liapes veTannmqeckae auaseTpos 30 M, 23 wr.

CHTa MeTainuiecKne.

L kady cymmaeENLi ¢ TepMOoperyigTopos, oDecreyiBagmHM TesMnepatypy oo 2 ",

MoTtop weeliseid JLIC-2.

bana sopanan.

[nHTED NeKTRHMeC KA.

PeaykTopl KHCROpOIHLE.

Manomerpu no FOCT 240588 wa 1--4 krc/om®.

Hacoc mosoctpyiinmil naGopamopHiii cteknsnnui no DOCT 2533652,

CTakae CTEKNAHHLIE,

BopoukH JeadTelsieie BMecTHMoCTRIn 1000, 2000 cm’.

Boporky broxsepa avaseTpom 132 sim.

Kool byrzeHa.

ITuneTen.

BIOPETKH BMECTHMOCTEIO 23 cu’,

BioHCH CTERTAHNLE BMECTUMoCTLI0 18 o', Tuna CB 24710,

Kanuuisapel cTexTAHELEe DTHA0H L) MM ¢ IHAMeTROM OTTAHYTOH JacTH 1= 1.5 MimM.

LlHnsuapel cTERNANNLE DMeCTHMOCTEN 1000 cm® ¢ mpuTeproll npodkoil.

LI inHiaph Mepible.

KoonbLl CTeRIHHHLE KOMHYECKHE.

Komba cresnanHas BMecTHMOCTRIO 1000 cv® ¢ 00paTHLIM XOM0IHIEHHEOM.

Koonbul Meprie.

Mewanka cresImHHA IpONeiiepHas.

Npubdop g neperoixd ¢ KonGod pMecTHMOCTLD 500, 1000 ca’

Yawk# papdhoponkie BHaseTpons 210 ss.

MpoGKH pesHHOBEE.

[MneHs:s moauaTHAESHOBI.

bysara yHHBEDCANLHAA HIHAHKATOPIAA.

Crmmkarent KCK Ne 2w Mo 2,5

CHCMCH JaHTaHa, MPasenIiMa, CaMapia U enponua WHeToTol He smemes W 4999 &

Meow ceproknonan S-pomnan no FOCT 416578, 0,3 soae/ o’ pacteop.

CTANIAPTHIC PACTBOPE JAHTIHA. CAMAPHA, EDPONMA ¢ KOHUeHTpaumel 1 aerfcw” o pacuere a
okuck: 0,01 rokuck kascioro P32 yuctoTod se vedee 99,999 % pacTropaioT B 3 ox? KoMUeHTpHpOoBai Ho
COMTAMON KHCAOTEL, YNAPHEAINT 00 WIAKHLX Cotell, KoTophie pacTRopoT B 3 en’ | aonk/am® conmmod
KHCIOTE, PACTEORLL NEPEHOCHT B MEpHEEe KoIhld BMeCTHMOCTLRD LO0 cv' B 10B0aaT 30 MeTEH | soos/ o
comanoil kucnotoi. Mo 1 cv® Kawioro pacToopa NepeHocaT B MepHble KOnGel BMecTHMocTRIn 100 oa’® |
GOBOOAT 00 MeTKH | sMonb/aM® conauoll KHceaoTon.

CTannapTHLil pacTRop NpazeolsMa ¢ KoHueuTpaumed 100 skrfew® B pacvere ma oxkcw: 0,01 r
OKUCH MpAIeOINMa YHCcTOTOR He denes 99 999 % pactpopaioT B 3 oM KOHUEHTPHPORAMHOR Conmiodl
KHCTOTE YOAPHEXIOT 10 RTAKHLIX CoMell, KOTopiMe pacTROpMIOT & 5 oy’ 1 mons/am? consuoll KHChoTE,
PECTROP MEPEHOCAT B MEPHYID KOXGY BMecTHMOCTLI 100 cv’ u 20B00aT 0o MeTEH | w00k mM" conanok
KHCIOTOH.
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rOCT 23862.18—79 C. 3

Harpuit vecycHokmcawi no FOCT 19978, . 4., HacklLeHHEIA pacTeop.

Harpuit yraekensdil KpHeTaumueckuil mo [OCT §4—T6, ¥ u., pacToop ¢ KouuesTpataei 30 r/oq’,

Harpuit soroprerad oo FOCT 423377, pacteop ¢ KoHuenTpauded 100 riome.

Harpua rnapooknct mo NOCT 432877, . u.

ATOT razoctpainei oo NOCT 9292374 wan aprod razoobpasueti no FOCT MR S7--T79.

Apceramn-I1, pactoop ¢ KoHueHTpaused 0,2 rimd.

Kucrora conauas no NOCT 1426177 % 9. wnn 4. 1. a., KonderTpyposadaas, O 0 0.3; 0,5 008 1,2;
7 MOk OM' THTPORAHHEE PACTEODEL

Kucnora azorHas no FOCT 4461 <77, %, 4. KOHUEeHTPHPOBAHHAA,

AMMEIK BoOHB no DOCT 376079, X, 4., KOHUSHTPHPORAHHLIN, PpECTBOp © KOHUeHTpalHeH
50 r/ome.

Boaopona nepokcng o NOCT 1092976,

Au=(2-omunrexcun) dochopuan kuenota (12900 K), Texumyeckan (3070 %) wnM yavumensas
{He MeHee 95 %),

A2ACDE 100 F-pas moaveawnT Wi Texupdeckoil A12900K (no pazn. 3 TOCT 23862.7—79 wam w3
yavuieHHoi 1220 MK (o pagn. 3 FOCT 238602, 7--79).

2ipup aTHNOLEI,

COHPT ITHIOBLET PEKTHRHKOEIHRLI TexHudeckui no [OCT 15300487,

JHMETHANHXTOPCHALH,

¥raepog versipexxanopicTeil o FNOCT 20028874,

JAHMeTHIOHUIOPCHAH, PACTEOD B YeTHPeXXAopHCToM vinepode (1 @ 4)

Averon mo MNOCT 2603749,

Drnenravkont o FOCT 1016475,

KucnoTa ackopbMHOBAA, PACTROP © KOHUEHTpaured 3 r/nu® | Monk/amM* conauoll KHCAoTS, roTosaT
6 32 YNoTped e,

Pain. 2. (Mamescnnas peaaknsa, s, Ne 1).

3 NOANOTOBKA K AHATHIY

3.1 Oumerka A229MDE (Texprueckodl mIH viyamenHoi), NoaroTonKa CHAHKAFERR, MPHIOTORIEH He
COPOEeNTR, FIMTHEHHE KOMOHKH, NOATOTORKA 28 K paboTe, TeXHHKA padoThl HA JRCTPAKLHOHHO-XPoKa-
Torpafuueckold konouke oo pazt. 3 NOCT 238627749,

4. NPOBENEHHE AHAITM3A

4.1. AHAJHI HEQIHMA HIH €70 OKHCH

OnpenelenHe CooepEaiinad OKHCEH NanTadsa, NpateoiiMa, CaMapia 1 espoTiis

KonueTpaT npaseceil MOydamoT B 3KCTRAKLHOHHO-XposMaTorpadiaec kol kononke Ne |1 Koaoska
JanooiHe Ha copGenTon (23 r cHavkares ¢ pasMepos 2epra 006007 aa + 15 cu® 100 % -poii 12230WE,
ceofonuLi oimes copfenTa 40 o).

Hapecky sieTAnnHueckoro Heoausa saccoid 0,022 rowun 0,023 © ero oxKHCH MOMEIAKT B KEaPLERYI
BIOKCY, MPEeIBAPHTENLHO MPOKMITHEHHYIO B KOHLEHTPHPOBAHHON CONAHOH KHCTIOTE, NMPOMLITYES THCTH -
MHPOREHHON BOIOH, CIHPTOM, SOHPOM B BEICYIISHHYID. BIOKCY 3aKPRIBAINT KPLIMIKCHE # yIaKOBL BAKT B
antoMHnesyer donery. Ha nogocks w3 ofetionednore deibsTpa («CHHSE e8HTas) patsepos 515 sm
HaKanuGaoT ne O] o’ cTalIapTiLy PACTEOPOE TaHTAHA, NPAISOEHMa, CAMAPHA W eRpOTHA (KasaLi
PACTEOD HAKAMLBEAKT WA OTISALHYID [IOJ0CKY ) T0CITE HAKANLBAHHA Kaxaoi Katu NofocKy BECYIINEL-
0T HAT IeRTPOTHTEOH. BHoyimeHise NONockH ¢ HaHeCeHHEMH HAa MHY CTAHIARTHLMHA PECTROPIME
(O0pASLE CPABHSIHA) MBOPAYHBAINT PAIISTEHO B ATHOMUHHERYIO POasTy.

MNpoby 1 obpazusl cpasiednd (OC) MAPEKHPYIOT, NMOMEWAOT 6 O0HH LTOMHHHEBET nedan (Gao-
YOK J, NPEIBAPHTEILHO MPOMBITLIH ALETOHOM WIH ITIWIOBLIM CIIHRTOM, H GOUIVUAIOT B STERIOAM PeakTOpe
6 TedeHde 200y noTokosM HedTpomos 1,2 - 10 geiitp/es? - oo Tpancnopriponka obmydennss npod i obpai-
UOB CREBHEHHA OCYLSCTIVIASTCH B CEHHUOLLX TpaucnopTHLY kodTteiinepax ima K (KJ1-B0, KJ1- 150}
HA CHeUHANBHON MIUHHE.

Keapuesyi GI0KCY ¢ 00TV e HHOH ananH3npyesoil npotoi noMeiasT 38 JAMHETHL 3KPAH M1 CEHH-
UOBLIX KHPRIHYeH H NPOCEHHUOERHHOMD cTekna. [THHUSTOM yIARRIOT ATKMHHHEBYI (OILIY, OTHPLIGAIOT
KPEILKY B PACTEOPSET ofmyde VIO Npody B ropaded 7 sousmm? conanoi kuenote. PacToop Kanmmnapon
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C. 4 I'OCT 23862.18—79

NEPENOCAT B CTAKAH BMECTHMOCTLIO S0 oy, BIOKCY NpOMBBADT ropaqeil 7 Mot oM coldaioil KHcaomod
34 paza. [MpoMBBHEE PACTROPE MEPEHOCAT KAMWITAPOM B TOT #e cTakan. PacTeop ynapHeaT NouTH
aocyxa; roprnsl P39 pacroopaeor 5 2 o’ 0,1 sone, /v congrol KHCIOTE B IPONYCKAIOT YEPES JKCTPAK-
UHOHHO-XPOMATOrPAHHYCCEYD KONoHKY Ne 1, npeasapuTensio npoMeTyie 0.1 o corauol kdcaorol.
Texnuka paboTel Ha konouke no pasg. 3 DOCT 23862.7-=T79.

CTaKal, b KOTOROM COMEPKAICA PACTROD NROGE, TPOMEIEIOT 3 oa 0,1 Moms/am® conamoi KHeaoTs.
[MpoMuBHOil pacTEOp NPONYCKAIOT depes koomouky. [epoie 40 ca® omoara (pKaouad obbes npobnl H
EPOMEEHOTS PACTROPA) COOHPAIOT B MEPHLIN WHIHHAP BMECTHMOCTEIO 30 oy, nanee amoar cobHpaoT B
GIOKCH BMECTHMOCTEI 18 cM? MOpUHAMKA Mo 5 cyM! H ONPeIengoT HaHUHe HaTpua=-24 5 Kaxaoi nopuMn
HIMEpeHieM PATHOAKTHEHOCTH PACTEOPE HA NOOVOPOROIHHEODOM TaMMa-CASKTPOMETPE B TededHe
P35 samint (w1 4.3), OTCyTCTENE B KOHTPOTHPYEMOH TOPUHA HATPHA-24 NP1 HIMEPeHHH B TeHeHHe 5 MHH
YEASLBAST HA OIHOE er0 AT0HPOBANKE B3 KOJIOHKH.

[Mocne nonuors WHOHPOEIMHA HATPAA-24 yepes KoloHKY NPonyckassT (0,3 MOk /JM° COTaHYIO KHC-
NOTY M coDHparT 70 chi® ANI04Ta B MERHLLE LHANHAID BMecTHMOCTEH [00 cu® {ocHoRMAA dpaskiiHa naHTa-
Ha ). Sooat cofupainT B GIECE BMECTHMOCTEIC T8 oy’ nopusamy no 3 oy’ H OnpesensioT HATHYMe TaHT-
Ha- 14 B Kamnol mopudH HasMepeiies paaIHoakTUEHOCTH PACTEOPA Ha TAMMA-CIEKTROMETDE I TeYeHiHe
[ =35 MuH. OTCYTCTEHE B KOHTROUIHPYEMOH NOPUMH AadTana- 140 npu MasMepe K 6 TeHeHde 5 MuH vEAIL -
BAST Hik MOIHOE ero WoHposanie 13 koiodkd. [Mopuni smwara, cogepaamde tanTani- 140, 1obasaqanT K
GCHOBHGH dpakid tanTana- 140 (6 MepHosM THARIIRES ), YVIAPHEAIOT B CTSEIARHOM HCTIAPMTEIE 10 o0Le-
Ma 1015 cu?, nepedocAT B GIOKCY, BMECTHMOCTREY 1R Cx® W ynapueaoT 00 obbema | cmt (dpakuma
JIAHTAHE).

[Mocne noaHOro JMOHPOBAHM S JTAHTAHA Yeped KOUIoHEY NPonyckasT 0,3 Mok, I CONANYI KHCA0TY
it cofupaoT 70 cw? onwoata §osepHL i LTEaEnp srectHMoctiio [0 e’ (oonoman dipakuma npaeonmMa
i HeoaHsa), danee amoar cofupanT B GI0KCH BMeCTHMOCTEIO 15 o' nopumavm no 3 cu’, B Kasmoi us
KOTOPLIX ONPeJendinT Haliuue HeonuMa- 147 W npoMeria- 147 {iMepenHes paITHOAKTHEHOCTH PAcTROpG
Ha FAMMA-CMEETPOMETPE O TeUeHHE | =5 s, KoHTPOIL MPoB0IAT Mo qoTomHKy ['E.- = 4] kaB). Bropuuuoe
YELTRYEHHE BLICOTE TON0 (ROTONHKS COMALTEILCTEYET O NOARACHHH B KONTPOIHPYEMOil MopUHE npoMe-
THA. NopUEr 300aTa, He coleRaliHe POMETHH, I00aRIHnT K oCHoBHOH GpakuUy Npaseoinya ¥ Heo-
MHMA B MEDHOM LHIMHIPE, VIZPABAKT B HenapuTere 1o obbesa =13 cv?, neperocaT o SI0KCY BMECTH -
MOCTERY 18 cv® M vnapueaoT 1o obLema 1 ov® (hpakuna npaseogaMa- HeoanMa).

[Mocae noaaieria B W0aTe OpoMeTHa caeayompe 130 cy! anwarta cobHpanT B CTAKIH BMECTHMO-
creie 200 ca®. danee wmoar cobUpaioT b 0I0KCH BMECTHMOCTEC |5 oa’ nopumasy no 3 oyv’, B Kammoi us
KOTOPEIX OMPLIeNAanT HATHHHE NPOMETHA HIMCPEeHHEM PAIHOAKTHEHOCTH PACTEORD HA TAMMA-CIIEKT-
MeTpe B Tedesrde [—35 M. [Mopusd, comepaalie npoMeTHil, o0LeIHHAKDT ¢ OCHOBHOE MOPUHe MpoMe-
THA M YVIUIRIOT KAk PaAHoakTHBHBE OTXOAM B COOTRETCTEMH ¢ npanntasm OCT-72,

[Nocne NoAHOro 3RKPOBAHNRA POMETHA Yeped KOMoUKy npomyckaor (08 Monnk/oM” comaiyio KHe-
moTy W cobupanT 70 oy’ amoaTa B MepHBi uIHEap eMecTHMOCTELE 100 cv? (ocHoBHAR hpaKINA caMa-
pua- 133} danee amoat coDHPADT B GHOKCH BMecTHMOCTLEY 18 CM® MOpUHAMH Do 3 CM°, B KO8 ToH H3
KOTOPLIN OMPelentioT HATHYHe caMapuda- 153 pasMepenyes paauoakTHBHOCTH PACTROPA HA TAMMA-CITEKT-
poseTpe b redense =3 son. [opuin 2moata, colepeamie caMapiii=133, robanmanT K ocHoBHO dpakumm
caMapiA- 133 (B MepuoM LHAHNAPE), ¥IAPHBAIOT B HCnApHTeae 1o ofsesa 10—135 cw', nepenocar e Gok-
¢V BMECTHMOCTRIO 18 cx' o voapusawT 20 obtesma 1 oa® (dpakind caMapus).

Hanee yepen KOBOHKEY MPOMYCKAoT 1,2 wons M conguyio kHeaory § cobapaint 70 cw® amoara o
MEPHEI LATHHAp BxecTHMocTEIo 100 e {ocnopuas dpakuma eppenng). 3ares w0aT cobupaioT » Blok-
Cld BMECTHMOCTRIO 18 O MOpLUMAMK 10 5 M7, B KEIOH W KOTOPLIX ONPeJeianT HATHYHE epponud-132
H 132 HaNMePeHHesM PATHOAKTHBHOCTH PACTBONRA HA FAMMA-CIEKTPOMETPE B TedeHHe -3 My [Nopuny
WHOATA, COMePHRAUMe epponui-1532 w 132m,. nodapiqoT K ocHonHol Gpakume epponng 6 MepHOM M-
MUHIPE, YIAPHBAIOT & HCOApWTeRe Ao oonesa [0—15 o', nepenocaTt B GIOKCY BMECTHMOCTRIO 18 cu' H
YVIApHBAKT 10 o0besa 1 ov? ((hpakups esponms).

MNoche OoAIHOTO IMOHPOEIARA EBPOMTHA Yeped KOTOHKY NPpomyexanT 300 cx® 7 Monk/as conguod
KHcaoTel B30 cw? 0,1 somsoa conanoil KMcnoTel. DmoaTs YIATAIDT KiK PAIHOAKTHEHEIE OTXOMLL.

Oimyuentiie 08paIlE CRABHSHHA OCRODOEIANT OT ANIOMHHHESBOH (POALMH 3 3AIHTHLIM JKPAHOM
H3 CEHHUOBMXY KHAPMHIEH | MPOCEHHUOEANHOND CTERTA, TOMEUAI0T KARAL B OTIeALHYIG CTERTSHHYES
GIOKCY BMECTHMOCTLIO 18 cu®, npuaneanT no 0,5 o’ ropauell KoHIeHTPAPOBAH MO A30THON KHCIOTEL 1
nocie papyienta Gysary aobaprmor no 0.5 oy’ AMCcTHANMPORAHHON BoLL.
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MpakuHy JAHTAHA, NPAISOIHMa— HeOOHML, CAMApUA, eBPOnUA W obPAliLl CPARHEHHA HIMEPHIOT
Ha OOIVTIPCROIHH KOBOM FaMMa-CcHexTposeTpe (oM. 0. £.3).

4.2, AHANHI FAZO0HARA AN €10 OKHCH

Onpenenedie COMepHAHNA eBPOTTH

Mpaku o eBPOITHA NONYYAKT I IKCTPAKUHOHHO-XpoMaTorpadeckol Kononke Mo 2. Koaouxa 3a-
nmomHeHa copdenTor (12,5 rounnkarend ¢ paasepos sepua O006—0,07 s + 7.5 oat 100 % -poit J220ME,
ceoBoIHLI obLem copbenTta 20 cu').

Hapecky setammmueckoro rapoauana Maceoi 0,0009 r oo 0,001 rero oKucH BIBSIHBAKT Ha Clie-
UHATEHEE MHKPOAHATHTHYECKHY BECAX, NOMELUAKT B KBAPUSRYID DIOKCY, NPeanapHTe b1 TIPOEHTTHYSH -
YK B KOHUEHTRPHPOBAHHOH CONTHOH KHCI0TE, NPOMLITYE THCTHWUIHPORANHCH BoOoi, crupromM, ddw-
POM M BEICYIIE HHYID. BIOKCY TAKPEEANT KPLILESH 1 YIAKOBRBAKRT B AnoMi e syio donkry. Ha nogocky
Wi 00e330neHOTe PIILTPpa («CHHAA JeHTas) paisepos 515 s Hakanwieawt 0,1 cM? crangaprHoro
pacTeopa eppormis. [ocne HakanbBad s Kaxned Kanid pacTiopa (MUILTP BRECYUIIHBAKRT HAL WIeKTRO-
WIHTKOH. BRICYINeHUBIH (PANLTP ¢ HAHECEHH M HA HerD CTAMIARTHEIM PACTROPOM SEPOMHA, IAROPAYHEL-
07T B amoMuaresyio dotwry (obpazed cpapiennn). Mpoby 1 ofpasel cpapieds MApEHPYIOT, MOMEUaIoT
G OTHH ATHMHHH2 BRI nenat (810H0K), NPeIBipHTEIEHO MPOMEBITER AUSTOHOM HIH ITHROBLIM CIHPTOM,
W ODIVUAKDT B AASPHOM pEAKTOPE B Tedenue 20 U notokosM Helitporos {1=3) - 104 pefrrp/em - ¢ Tpadc-
NopTypotka obayMeHEoi npobsl B oOpatua CPABHEHHA, B COOTESTCTRHN ¢ Tpefonannamu OCT-72, ocy-
IECTEMAETCA B CEHHUOBLX TPAHCMOPTHEY KoHTelddepax Tama KJI (BEJ1-B0, EJ1-150) na cneudatesHoi
MATUIEHE,

Kpapuesyw GIOKCY © ODIVYEHHOH aHAMHIHPYeMON MPodoH NOMEAKT 38 3AMATHLIH 3KPai U1 ChMIH-
UOBEN KHPIHYel # NpocBHHUeiaiHoro crerna. TTHHOeToM yIanaioT AT0MHHEEBVES Ly, OTKPLIBRIOT
KPEILKY M PACTEOPAKT OfmyHeHyI0 Mpody & ropauei 7 sonk,my? conauoi kneaote. PacToop Kanwinapos
MEPEHOCAT B CTAKAH BMECTHMOCTLI 50 o', BIoKCY NpoMLIENOT ropadeii 7 Mork/mv’ conauoed KEcnomok
34 paza. NpoMBIBHEE PACTEOPRB MEPEHOCHT KAMTWINAPROM B TOT #e CTakan. PacToop yrnapHBaseT mouTH
nocyxa, xropiabl P35 pacteopsoT & 2 om0, 1 s0as/ 087 commuol KHCI0TE M NPOAYCKAIOT Yepes JKCTPaK-
HOHHO-XPOMATOrpadHUCCEYD KOmoHKy Mo 2, npeasapiTersio npoMMetyvio 01 wons/as?’ consuodl wic-
aoToi. TexuHka padoTsl Ha Korouke no pain. 3 DOCT 23862 779,

CraKan, B KOTOPOM COOSPHEATCH PACTROP NPOGEL, NpoMeimanT 3 cu® 0,1 smonemu’ comaHoil KHeaoTs,
Mposuienoil pacTeop nponyckaoT vepes kodouky. [Nepowe 40 cv® avoara (exosouas obwes OpobiLl @
MPOMBLIBHOTO PACTEOPA ) COBHPAIOT B MepLIi NHARHED BMECTHMOCTLI0 S0 cw’, Janee amoar cofMpaioT B
HIOKCE BMECTHMOCTEIO 1H ch' noprpasu no 3 cv® o onpeaensioT HATHUHE HaTpHE-24 B Kakaoi nopumm
HIMEPEHIEN PATHOAKTHBHOCTH PACTBORA Ha MOIVIIPOBOIHHEOBOM FAMMA-CIEKTPOMETRE B Tedenne | —3
MHH. OTCYTCTEHE B KOHTRONHPYEMON NOPLMH HATPAA-24, NPH HIMEPEHWH B TEYSHHE 5 MHH, YEAILBAET Ha
MEIHOE 2rg AMONPOGAHHE 13 KOTOHEH.

MNocne nomTHore FHPOBARRA HATPHA =24 depes KoMnHKy NPonyekanT | Moae, oM’ comauyio KHeno-
v 40 cn? wmoaTa oTHPACKIBANT, JATEM  W0AT CODHPAIT B FIOKCL BMECTHMOCTRIO 18 ou® nopuMamu no
3oow? o ONPeaeifoT B KAKAOHN MOPUMH HATHYME eEponiAa-152 v 152m wiMepeHHeM paIloakTHBHOCTH
PACTEOPA HE NONYIPORMIHHEDEOM FAMMA-COSKTPOMETPE B TeMeHne |3 s, [1py HanuyHKe B KOHTPOTH-
preMoll nopurd epponHa-132 w 1532m 30 e’ aioata CODMPAKT B MEPHBEIH WHIHHAP BMECTHMOCTLID
100 cy® {ocHoBHAR QpaEiHAa enponys ). 3aTes Wnoat cobupanT B GI0KCH DMECTHMOCTEID |8 oh® nopMsnm
no 3 o’ W ONPeleiaoT B KA ol nopuus Hoduuue epponda-152 1 152m womepeied paiuoaKTHRHOCTH
pACTROPA HA TaMMa-CclexTposMeTpe. Bee nopusn, cogepaamwme esponiid- 152 w 132m, nofannaioT K ocHoR-
HOH MOPUHK eEPONHA (B MepHoM UHAHHIPpE), VIARHEAOT B CTERISHMOM  HCOAPHTEDE 10 0dkeMa
1013 cu’, nepeHocaT B MOKCY BMECTIMOCTERD | B ov® i ynapusaoT 1o odsema | o’ (dpakimna esponism).

Hanee uyepes konoHky nponyvexanT 150 cw® 7 mone/aM? conauod kvenora v 23 o’ 0,1 Mo /o’
COMMAHOH KHCIOTEL DII0ATE oTOPacABAKT.

OoayueHHLi obpasell cpagHema OCBODOEIANT OT AT0MHHHeBOH §ONLIH 33 3ALHTHEM JKPAHOM
W3 CEMHUIOBEY KHPIHYeH H NPOCEHHLOBAHHOID CTeRT, TOMELIAIT B CTEKTHHHUYIG BIOKCY BMECTHMOCTLIS
1% cw, npainsaoT 0,5 ey’ ropadell KoHUeHTRHPODAHH O a30THON KICIOTEL H N0CAe pASpYLeHM A GYMary
aodapnaoT 0.3 o’ aHcTHAIApoRanHol pogel Opakud eBponud B 0GPalel CPABHeHHS HIMEPTIOT Ha
MOAYNPOEOTHHEGBOM TAMMa-CNeRTpoMeTpe (cM. 1. 4.3).

4.3, HasepenHe paidoak THEROCTH

[Mepen vaMepeHnen raMMa-COSKTPOMETP FPAOVHPYIOT 110 3HESPIHH © MOMOIULD STATOHOE TaMMa-
wanydateneld komnaexra OCTH. Tpy rpaayuposai il MoIDHPEeTCd TAKOE YCHASHHE CHIHANOR, NOCTYIId-
IOLIHE ¢ BeTERTORE, YT00L Ha OOHH KAHAD aHATHIATOPRA NPHXoIHnoct -1 kaB.
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C. 6 TOCT 23862, 18—7%

B KouTpoaHpye MulX NOPUHAX HAIHYHE ONPEIeideMoro 20eMeHTA YCTAHARTHBIMT MYTeM HiMepeHud
KAd006 13 THX MOPUHE HA rAMMA-CIEKTPOMETPE B TeueHHe [—3 MuH.

Onpete eHie KOHTPOTHPVEMBIX 3TEMEHTOE MPOBOIAT M0 GCHOBHEIM (OTOTIHKAM B CIEKTPE: HATPHA
— no Hatpuio-24 (£ = 1368 xaB), aswmana — no namrady-140 (£ = 1396,5 w38}, npaseoanya — no
npaseodnmy-142 (£ = 1576 k3B), Heolwma - mo Heoxnmy-147 (£ =91 xaB), NPOMETHR - [0 [poMe-
THIO- 147 (£ = 91 kaB), camapua — no camapuio- 153 (£, = 103 ¥2aB), epponiia — no epponun-152 u
152m [.‘:'T = 122 kaB).

g onpeneneHisd coOIepHaHHs NMpuMeced B Mpode PAcTROPE, cofepaamipe (ppakuHM onpeieinse-
MBIX WIEMEHTOR, WIMEPIIOT HA TAMMA-CNEKTROMETPE NOCAEA0EITETEHO C© ODPAIUAMHA CPABHEHWA B ORHHA-
KOBLIX FEOMETPHYECKHY YCIDBUAX H ONPEIEAMI0T IUI0OIHALE OCHOBHOMD (OTONMHKR B CNEKTRX HiMepae Mol
hpakumy 1 ODpAILA CPaBHE M.

(PpakiHio NPAIEnINMa-IeoIHMA HIMERAIOT Ha PACCTOAHIN B CM © JETeKTOPA (N0 BRICOTE ) CO CHEMH-
UOBLIMH M amioMUHHeRRME duasTpasu (11 8 2 vy cooTseTcTienno ). ODpasel cpasHeHHA NpaleoinMa
HAMEDAKIT B TEX e VCTORHAX.

Onpeneietie IIOWATH OCHOBHOTS (POTOMHES B crekTpe (5), HMIL, NPpOBOIAT © NOMOLULEKD Groka
MATEMATHUECKHAX ONePaliil aHanM3aTopa Wil rpadwueckiy nyTes noche 3anicH cNexkTpa Ha GyMare o
BEYMCTAIOT Mo qropayie

AKY

Ak
$=8:-05n|3x LN+ 5k7 E N, |,
im| =

f=1

rne 5, MIOLATL OCHOBHOTO oTonHKe W HoHa KOMOTOHOBCKOTD PACTIPeneteind o0 M, WM,
A — YHCIO KAHAIOB OCHOBHOTO (PoTONMKA,
AK AK, — WHCIO KAHATOE CSR: M CTPaBa 0T OCHOBHOTS OTOMHKL, TPHHATOE 004 PacueTa (o,
N, N — oTcuet B f-0M HIH j-OM KaHame, UM,

YHCIO KaHATOR OCHOBHOTO POTOMHEL ONPaHHYMHBASTCH CAERA KAHAMOM, B KOTOPOM YHCAD WMIYL-

COL OTIHYaeTCH OT YHCTa HMOYILCOE B MOCICIVIOIEM KaHAle HE MEHSS YeM Ha :-.'1||."r'l,. chnpagk — KaHa-
M0M, B KOTOPROM SHCT0 HMIYIBCOE OTTHYACTCA OT YHCE HMIYIECOL B NPeIMEIYHIEM KAHATE HE MEeHEE YaM

Wi 2,‘“-_

Bpesa HaMepeHHA MIOWATH OCHOBHODD GOTOTTHES NPobil ONPeIeiaeTol PealbibiM coacpaalte s
npaseceil B wsMepaeMol hpakuny o coctapmsier - 100 sun. HaiMeperie npooosseaneT 40 Tex 1op, oK
WHCAO HMITYILCOE, COOTESTCTEVIONUEE [TOIATH OCHORHOTO HoToNHKA, He byaeT panio 1000, B Towm coy-
yae, KOraa miaouaah GCHOBRers qrmommks npeseiast 1000 pun e, pacTeop paibaniawnT 1 HIMepaIoT
AKTHEHOCTE ATHEROTLL

5. OBPABOTEA PE3Y.1ILTATOR
3.1 Maccopyio 20mo0 npHMecH okdcH P35 o npode (X ) B npouedTay BLIYHCIAGT 0o gopsyie

A‘ - 5 ) -\.I..;.:'

5 ¢ 100
o 'PIJH- b
a.c A

.P::.:. == MACCa OKHCH ONPpEIeNaeMOrs e MeHTa B :}Epuzue CPABHEedMHA, I

§ . = MIowWank OCHOBHOTO (POTONMKA B CNEKTPe 00pasta CPpapHeH A, HMIT,

. — MUIOLWALL OCHOBHOIO (POTONHKA B CICKTPE HIMEPAEMO (hpaKmum, umi;

2 — HapeCcKa I'I‘|]-Dﬁi:1 B pacHeTe HA OKHCL, T;

b — BpeMA HIMEPEHHA AKTHEBHOCTH ﬂfllp':'l]l.'lil CPpaBHeH A, MHH]

; — BREMH MIMEPEHHA AKTHEMOCTH NpobLl, MEH.

5.2. PacxoxoeHue PEIVILTATOR ABYVY AHATHIOR [(OTHOMEHHE GOMTLIIETO PEIVIELTATAE K MEHBILEMY ) He
AOAAND MPEBBIIATE SHAYEHHSA JOMYCKASMOND PACKOMISHHT, panHorg 2.3,
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