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Annotation 

Die sich bei der Bestrah!L.ng von Erbium mit 680 Mev..:Protonen bildenden 

leichten · Lantanide werden schnell und einfach von 2 Gramm Erbium- Target

materiaL mit Hilfe der ~thode der V•?;:-teilung~chromatographie in Silikagel, das 

mit 2-Athylhe"o/l- OrthophosphorsaurE[ belagen ist abgetrennt. Diese !Vethode ist 

bequem apparativ ausfUhrbar, wenn 'alle Operationen aus einigem Ab!?tand duedl

'gefUhrt werden mUssen, wie das der Fall ist beim Arbeiten mit Praparatstarken' 
I . 

von einigen Grammaquivalent Radium. ln Verbindung mit der Ionenaustausch-

chromatographie wurde die !Vethode zur Trennung der Fraktionen neutronen

defiziter Is~tope der Elemente der Ce-, Gruppe fur kernspektroskopische Zwecke 

benutzt. 

,. 

HeltTpOHO.ll9qmuHTHbl9 _ilaoTonhl p9.llK039M9UbHhiX an9M9HTOB ( p.a.a.) HHT_9HCHBHO 

Hay'I&IOTCH tPH3HK&MH, pa6oTaJOWHMH a o6nacTH H.ll9pHoll cn9KTpOCKonHH. O.llHHM H3 yno6-

HhiX M9TO.ll0B nony'I9HHH 3THX_H30TOUOB SIBUSieTCSI.06Uy'I9HH9 M9T8J1J1Hq9CK0['0 T8HTana np~

TOH8MH c 3H9prH9lt 680 ~3B Ha CHHXpOUHKn0TpOH9 na6opaTOpH~ Sl.ll9pHbiX npo6n9M 06~e
.llHH9HHOro HHCTHTyTa Sl.ll9pHbiX. HCCJ19.ll0B8HHJl. I. 

npH o6ny'I9HHH T8HT8Jl8 C 60llbWHMH BbiXO.ll8MH .o6pa3yiOTCSI H30T0Ubl p.3,3, HTTpH9-· 

- Ill -
BOlt rpyUUbl H CO 3H8'1HT9llbHO M9HbWHMH - U9pH9BOJl • 3TO 38Tpy.llHS19T .ll9T8JlbH09 

~ ' /'' -
H3Y'I9HH9 CXeM paCU8.ll8 J19['KHX J18HT8HH.llOB •. 'iT06bl YB9JlH'IHTb Bb!X'O.llbl H9~TpOHO.ll9tPHUH":."" 

Hb!X H30TOUOB ra~OJ1HHHSI 1 ' eaponH~ _H 60U9e J19rKHX p,3,3, Hy:H<HO; o6ny'I8Tb 3Jl9M9HT C 

M9HbWHM
1 

'19M y T8HTana, 8TOMHbiM HOM9p0M "; _KaKol!-HH.6y.llh M9Tan~ ,HTTpH:aolt rpynnbi 

p,3,B, 3aM9TH8SI p83HHUS B CBOJlCTB8X 9J19M9HTOB HTTpneeoJt H U9pH9BOll rpynn; npH mo60M . 
,,· ·. • , " . .- , ' t' JL . 

M9TO.ll9 p83.ll9J19HHSI 06J19r''I89T. 38.ll8'11 Bbl.lleJ19HHSI H9B9COMbiX KOJ1H'I9CTB p,3,9, H3 .llByx-
. ' 

Tp9xrpaMMOBOlt MHW9HH, no pH.llY coo6p8»<9HHlt, Han6on99 y.D.06Hb!M B K8'19CTB9 M8T9pHa-
" . ' - ·' 'I ' ' - - ·• 

Jl8-MHW9HH OK838J1CSI ap6Hit. npH6JlH:H<eHHbl9 p8C'I9Tbl, BblnOJ1H9HHbJe UO CX9M9 1 np9.llUO-

' · Ill . 
»<9HHOlt BapaHOBCKHM H ~ypHHbiM , noKaaanH, 'ITO C9'19HHH o6paaoaaHHH H30Tonoa rano-

nHHHH H. 9BpOUHSI H3 ~p~H~ ,-.llOll:lKHbl ~ _10-50 ·p~3 6b!Tb Bb!W9 1 '19M H3 T8HTana. 03H8KClM·-' ,: 

n9HH9 c; nHT9paTypoil, nocaHweHHolt aonpocaM paan9n9HHH CM9celt p.a.a. · npHa9no ·Hac· K' 
. " 

. '· ' ' . . . ' -l 

38Klll0'19HHI0 1 '1:"0 npH Bbl.ll9J19HHH llEII'KHX J18HT8HH.llOB H3 • ap6HSI H8H60J199 U9pcU9KTH~Hbl 

M9TO.llbl
1 

OCHOB8HHbl9 Ha pacnp9.ll9J1HT9JlbHOil XpOM8TOrpa¢HH C 8JlKHJltP0CtPOPHbiM~ KHCno-
- /~1~ . . 

T8MH B, K8'i9CTB9 SKCTpareHT,OB 

, . / . I 
AnKH~<Poc¢~pHbi9 KHCUOTbl -.llnH aKcTpaKuHn u pacnp9.ll9UHT9~bHoll xpoMaTorpa¢HH 

06bl'IHO HCUOllb3YIOT paa68BJ19HHbiMH 'HenonHpHbiMH paCTBOpHT9JlSIMH: K9pOCHHOM 1 69H30J10M. 

H T,.ll. Ho a HaW9M cny'lae Ha .Konoi1He,.H9o6xo.D.HMO n_ornoTHTh naa-Tim_.rpaMMa ap6HH. 

noaTOMY, 'IT06bi H960UbW8SI KOJ10HH8 o6nanana Bb!COKOH 9MKOCTbiD 1 c OHS. .llO:':H<H8 CO.ll9p

:lK8Tb ~HCTblil 9KCTpar9HT, 0.D.H8K01' 9CJ1H .B .ll8HHOM cny'l89 HCUOJ1b30B8Tb an~HJltP0CtP8T 
~ . . 

C HOpM8JlbHOJl _U9Iibl0, TO K09tPtPHUH9HTbl pacnp9.ll9J19HHSI p,3,9, OK83b!B8IOTCSI _ H8CTOllbKO 

B9J1HKH 1 'ITO OCYW9CTBHTb p99KCTP,8KUH!O BC9X He06XO.llHMbiX p8.llH08KTHBHbiX npo.lly~TOB 
H OTMbiTh Ki:>noHHY OT MST9pHana MHW9HH B9CbMa TP?'.llHO. Yl~XO.lJ.ll Ha STH~ coo6pa»<9-

HHl!, Mbl B K8'19CTB9 9KCTpareHT8 Bbi6panH ,.lln-(~9THnreKCHn)-opTOtPcCtpOpHyi6 KHCUOTy: 

(

en -)ell J ... :..eu - _eii o) 
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HaHM9HOB8HH9. aToll KHCJlOTbl o6bl'iHO 38UHCbiB8lOT C0Kp8IU9HHO: IIDEHP • llDEIIP I K8K 
. . . ' l91 . . ' 110/ 

,3KCTpar9HT1 6bin8 np9.llll?»<';'H8 n9nnap.llOM • no 9['0 • . .ll8HHbiM . B H9UOUHpHbiX opra-

.. --- ·- '\ 

HH'i9CKHX p8CTBOpHT9JlltX.• KHCJlOT8 .llHM9pH30B8H8,_ np~ H36b!TK9 9KCTp8r9HT8 Tp9XB8Jl9HT-

3 
) 



Hb!e-nanTaHHAb! nepeXOA!lT B opraHH'IeCKHli enol! B ¢opMe coeAHHeHH!l .l.n [H(DETIP) ], • 
- . ' . . 2 3 j 

EcnH B opraHH'IeCKOli ¢aae MOn!lpHb!e OTHOUJel!H!l [HDE/IP], [ Ln +3 ], < 6 , TO oopa-

ayeTC!l nnoio pacTBOpHMa!l nopMMbHa!l conh Ln ( DEIIP), KOTopa!l BbmaaaeT B ocaaoK. 
. ~-·· 3 

PeaKUHJO Mew;ay Ln + 3 H llDEIIP Mow; no aanHcaTb TaK: 

' + 3 
Ln 

(w) 

CneaosaTenbHO, D 

D 

. + + .3 [ HDEHP ] .. Ln [ H ( DEllP ) ] -t .3ll 
2(0) 2 3(0) 

KOa¢¢iumeHT pacnpeaeneHH!l .--" oyaeT paBeH 

.(Ln ] CO) 

[Ln].(w) 
!( 

[(IIDEIIP) ]
3 

[II +]_3 

3KcnepHMeHTanb;{ag nposepKa aasHcHMOCTH D oT KHcnoTnocTH. anSI scex p.a.a, obrna. 
• . . • . • ' c /8/ 

Bb!UOnHeHa C 'paaoasneHHb!M 3KCTparenTOM KaK·MeTOAOM 3KCTpBKUHH , TBK H MeTOAOM-
·' .. . ' ... /14/ . - ..• /14/ . ' . . . 

pacnpeaenHTenbHOli xpoMaTorpa¢HH . • no ABHHb!M EocxonbMa HBMH OblnH paccqH-
. ' . . . . 

TBHbl 3BBHCHMOCTH 3HB'IeHHil K03¢¢nuHeHTOB paCUpeaeneHH!l OT KOHUeHTpaUHH KHCnOTbl, 

npn ncnonb::JOBBHiiH 100% IIDEIIP (~c~. 1 ). npn nposepKe, Bbmonnennoll anSI E~ ~ Tb • Dy 

H y/ , cosnaaenne aKcnepnMeHTanbH~rx n pac'leTHbiX peay!JhTaTOB obr~o xopoWHM; 

· 3Kcnepn~enTanbHa!l qacTb 

IIDEIIP 
--;rB; 

cnnTeanpoaanac!';. no ·MeToay, 
/15/ 

onncannoMy B paooTe , qep~a ananKnn-

¢oc¢aT · n 
. ' 1111 

aHanKnnxnopo¢oc¢aT- : 

I. ROil ~ (RO ) PliO 
2 

/ ' 

II. ( RO J PliO ~L ( RO ) PC.fO 
2 . 2 . 

III. ( RO) PCIO 
2 

NaOH (RO) POONa 
2 

IV;·(~O) POONa ~ (RO) POOil 
. 2 2 

/ 

(R C H 
8 17 

Jlng. CHHTeaa · ncnonb3osancSI 'T~XHHqec.Kiill' ( VEBChemkhe Werke Buna 
I 

) , 2-:aTnnreKca-

.~non; KOTOpbill nepea ·paooToli noaseprancg anci-nnn!lunn. nonyqennag KncnoTa oqnma-
. . I ' . 

. nacb oT Mono- n TpnanKnnnponaBOAHbiX. cepnell 3KCTpaKunll c oenaonoM n · aTnnenrnnKo-
'/12/ . ' . . . ' 

neM •. 4HCT8!l KHCnOTa nO'ITH oecuseTHB!l, TOnbKO B TOl.!_CTOM cnoe; oonbllle 5 CM, 

naonJOnaeTc!l cnaoag w;enTa!l ~Kpacia. _ HeK~Topble xapaKTepncTnKn CHHTeanpoaannoll· 

naMa ·~ucntiTbi ripnsedeiib'I· s Ta6nnue. 1. 
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J;leKoio~~:~: xapaK1-epnc;~Kn H D EllP · •. l · :. na~ :npoayKT:· 2 . .. . ~ ' . ~ . . . 

' '~ 
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•t .. •· . '[~ 

' ~ 
J ..... •:_· .. 

'· ~. 
.i, 

.. :' .· ft2/' 
no aaH!IbiM pa'!ioTbi.' •· :·· 

'Koaq)¢nunenT · 

pe¢paKulm. 
· ,·, d 20~C ,. ,Cp~;H~ll SKBn- . 

·. :san.e~T~bill,sec -~· 
Kos¢¢nuHe.Ht>p~iae"_: · · 
n~nn!l #Ar/Tb ~· 

'I ' .. t'· · • 
·1··' } .I.:" 1,447. 

:. 2 ·t.4469 ' . 
~ •<zO . ',349' 

322 

. ~ ~ . 
8 •' 

. ' ~ . 
f.4 .. ~' . -,. 

0,975,_ 
I. 

•.;, .. ·,,_ 
:. 

.; 
-. 't" ·~· 

• ,t ~ 

• 1• --!' 

' '; • ' j. • ~~ • ' * : ' .... •,:. ' ' • • • ' ,,, 
·• · CopoenT.·· :.zing aanonn~HH!l · Kono'lnhi _obrn npHroTtm11en ·ita- c'n.nnKare~!l Ksann¢nKaum< 

'Texn~~ec~i.a~ ,( ~EB,Fe;n~heri.i~ iJsen~ch' ) ~ KOTopo'ro ~o~n~ ~a~en~qe~R!l··~bma' 
: ~.: _.: ; ~:1 .. • I • ~ ..... ! • '1. • ,\_. ' ' ' :.~ /-r ' ' ' • Q 

0 
,• ~ ,J •" ' '~ 

• oTpopana ¢paKuRSI 0,08 -Oil: MM,. CennKarenb BbiCYUJHsancSI • npn 12_0 C ,n rnap'o<Poonanpo-:-
t '· ' . ' ' • '' --· •1 t'' • ~ I ~ • ·'' ~ - ~ 

,; \3anC!l ',llliMeTnnAHX~OpC11naHOM: 1 .K 'tQQ/r 'ren!l• AOoa'snfr~TC!l ·rrp11 aH'eprH'IHOM nepeMeUJnaa-
~- I l , '' .· · • ·. • . ,. '. ' -.. . , ' ~ '' \ • ~ \ \, , • • · j ' 

' HIIH 10 r (Cll ) Cl Si c• i-1fObiTOK CRnana yaangnc!l ,npn n_oBTOpHOM .narpeaaHHH 
f >I / 0 3,2 ~2. ',, ', · 4 ,_ '•< •''; ,.',,-

1
• , •..;:. • 

reng ,ao 120 C, CunnKonnanposaHHblll rem; npucensann,. 'ITOobl yaannTb' Menoqb' .n. nponn- . 
••• ·: • - /-' •.• ·~~ ! ''·. ·< '. ' ..•. 'I _i4. •. i <>, ·>. ~-~. ~\;_1 

IIDEJIP lf3 ·pacqeTa 0,6'Mn KncnOTbi Ha l:r reng. KncnoTa a'ooasngnacb no Kan-

;.-., 

npn• TlllaTeni.;IOM nepeMeUJnsanHu. n~c~~ nponnTKM. ~opo~HT. aoml~eH ·~~;Th.;c~xo~, · :,~ 
.i . . ... , . ... : . , ... .. . . . - ....... . ... ! •• ; ••• ..- .- . , • • , ••• , ~ .• , • • .• . ~---x 

. nopoUJKooopaaHbill, Jlng yaaneHn!l H3 .nop ·copoe!ITa. soaayxa, ero aannsann .soaoll n npn · , 
:. , Jo .... ,· .··. ,"':_. _. ~ -~·· --·!. ·. ~--· , ·. ,: :~,... '.-:· ·::· ·. ·.· · .. - ... • •.. 
:40 C OCTaBnSinH ljB CY'!'KH. npH paap!l)I{~HHH. 10 "; }5 'MM .. pT,CT,,tc;'?3£\8B8eMOM;· BOAOCTpyiiHbiM, 
~~- •: ,· .'1' . .. .• / ·- ',' • '-: - ~ ... ~· ' -~ .. 1'( -.~· ,, " '. ', - . 
' HBCOCOM, "BOAHYIO CycneH3HIO aannoann. B KOnOHHy , H npOMbiBanl{· nocneaoBaTenbHO. OAHHM- •,• 
"··,. .~ J ' . ' : i' " ' :. . ' - ~ , . .. . . . ' . '' .. · .. : ' ... '. ' {. ' . ' ' ; 

.i:lsyMSI nnTpaMn 3M n 0,1 M IICl. ; 'iToohi 'csecTii K MnHnMyMy' nonipK aKcTparenTa,· Eice · .. :· • 
' - • • - • • .. . - • •• ' ' '1 ~ ~ • • ' # ~ • • • ,; ' • • • ' 1 •. • : • • 

pacTBOJlbl,, npoXOA!lll!lle qepea. ito}!o~a,y,. HaCbllllB!lHCb l!DEHP;. nonroTmineHHbiJ! TaKH.~ 
·-:~ .. , ... ~, ' ,."·,·. ~·_.·;.· ' .. ·' ~··. ,• :: \_· .. _ ., _.•.-·_' ~' ... 
00p830M · COpoeHT' 38M9THO ,He :MCH!le;r; CBOHX· CBOiiCTB B .Teqenne. AOnroro CpOKa '_-:· oonee 

;;: •. : : , , ,. • • • ', \ . • • •• • r ' , • • • ~r. , _... · .. • . . ·;.. . : • ·, ·. • _. -! . J~. , ' . . ~ ·, • ._:~: •• : , \ 

' nonyroaa' ':- ,onpn_.nposeaennn ·na HeM necKonbKHX J::iecSITKos· pa3aenennJ\. ·100 'r' cenH((arenSI, 
:' ' t '• ' J ' ' ( -.,," ,• •. ~' ~.. . '-· ., " .> ' • \, ,· J :i. I " .• ; t . ' ' i • :.:f ,.". ' ,-: '. ·' '· :·i• •-'" ' . ' f' " 

, r;rponnTaHHoro 60•Mn· liDEllP1 aaHnMBIOT B KonoHI,ie 210-220:Mn.· Cso6of!HbiH P?be"1'.~op;-, ' 
', ,,'' ' I,. • ' ' ' .::· " '! '· . • •.1 ,)> ~ '·._, I' ' l: '}, 
... oei!Ta 50-55%, 1 ·• . • • ·:·• · J,' .· .• · • · ·,. ' 

•• ·~-~~ . . -~· ......... ~~··,. '. .. .. ' J ·, : 

·.·. J.:PaaaennTen'bnag ~o~o~~a (I) (pnc,2)·' a~~._;eTpoMI25:· MM it B&Ico~oll 600 1~~. ~anon-· 
' \ • ''., ' - . . ·-l • • ': .. • ;·- .. ... • < • •• :. ~~ • .-' ' ,. • • "/ " • {. •• \ •• ';· •• ~ 
· ':H!leTc!l· .copoenToM .na ··as e. TpeTn oobeMa. 4Toobi' copoenT ne ·· saMyqnsancSI-npn noaaqe 

' ; '~ KOnOHHY p~CTBOpos; ~·~ ~O~epXHOCT~~-~OpOeHTa :y~na'~biB~e-.:g :.;.~·HKIIH• :~~od ~T~Knf!H~ori, 
, ' ...... ! •· • ~ ••. •• '.'' ' .,.·_'.~ 'i ·".·:/'r.,,,', ','· ·~· i .·.,"" • ~-- :· ';"'.'-.,I J 

BaTbi · n nep¢opnposaHHbiJ!: Te¢noHOBbill>anc:K. KonoHna npn ·noMomn peanHOBbiX ynnoTHennJ! 
.. ' /:; ·. ·.· _,'_. '\ '·• ~ ·. ·i'~~·--, 1 ' ~.+. '' ·• ~·.' ;;-.1, ' . 

BCTasnsteTC!l s cTeKnSinnyio narpeaiiTenbHyJO·pyoamiy· (S),_qepea KoTopyJO npo'ronS!eTcSI •·. ··:· 
~- ' .. , ... ~-"· .• : . .-:.<'"'·~-- ·::~·-· ... 0" ··_ .. _. .-.. · .. :· ~' .. · ... ' .· .. ~-·~--~ .. ;_,.f. 
•. ;soaa ua TepMocTaTa .c ·TeMnepaTypoll, -40 ,C •. 3aaop Me)l{ay. Kononnol! ·n pyoaUJKoll,• 3anon,- . 
.. : ..... · ·· .... ··~,~;·:·-·,.,·'.:·.---.,··~ ... !:.· I• ·_.."_ .. ·-1, ~ '; .· .- .· .·-··., ~-·· 

•'· .nennblll soaoll, ycTpoen•:ang. Toro:~ 'IToob! npn cnyqallnoll, nonoMKe, KonoHHhi paanoaKTns-. 
~';~: ' l_, .. t~· • ' . ":, ••• ' .• \#.-. . . ' '. ' .). .--:~. ~~-· - .. . ) 
.,- HOCTb · p TOKOM BOAbi<He~ YHOCHnacb B TepMOCT8T, yCT8HOBneHHblil BHe OOKCa, JlHCTBHUHOH-.· 

' .... • f:... • ' • ~ •. i ) •, _; .· • . • . ~' ., .· . . J ' •• • '• : • ~ .' : ~ ' ' • , •• 

Hoe oocnyw;nsanne KOnOHHb! ,; OOKCe ooecneqnsaeTC!l ·cdcTeMoll aneKTpoMarHHTHbiX 'aaw;n-. 
4 't ' . -~.' . : .. '", • .• : ~' .. ' .• ' ~ ' '\." . : • :.. • . . ' ' •• ' ,.. • ...... 

,···~OB H ·c,eKn!lHHbiX Kpanos' ( I- VIII,') • .'C HX nOMOlllb!O, coa:Uasag s' KOnonne' paapg)KeHHe, 

.li~H H3Gbrr~q~o; aa~;;~H~e; i.~~HO aarp;w;;,~b B B~pxn~io ·'I~CTb K~~OHH~I H·~,Kon~i1 ·(a): 
' . I 'I A • ' , : ~ • -' ~ , ' . " .'' , •: ,. •, • "'} •,, • {. •• ~ 
· 'qepea ro~oaKy '· (2). :a~Tuai.r~IJI :.pacTsop;.npoaaann~;,·Tb l"ro q'epe~ Koiwliny, noa~aai-b ~3 ~ .. 
·, cocy,Oa (4) qepea ;1-ennoooMeHHnK" (3) anJOill:lymnil :pacTB.Qp •• · · f.·. • . . ' l ,'.,! • 

,1 ' ~. ''. "., ·l" .. :_ - : ~- •••·. ' ·~, :-~~··."~~- .,, '. J' .. ~-. 

.... ,. _,I:· · •. '5._._:( .... ;··.:.-:'. •. 

;/ 

" 

t. 
,! - ' 

. .'tl· 

' ~ f ' •• ~ 
',! ' ~ i<. '~ '· . .~' 

.. 
•. 



., 
' ' 

'' ' ' ,I:~ 

·i! 

.· KoHTBKTHbJe aaT'IIIKII (6), c'oeariH,eHilbl~ c 'sneKTpoMexaHII'IeCKIIM cqe-r;'IIIKOM TIIna · 

- CB-1 M/100 no3somnoT no 'IIICny Kanenh, To<iHo ·(;!:_0,1 ~n) ~npeaemtTb ~6t.eM npowe.i:twero 
• ' < # ' -' - • 

I ~ , , ' " ' 

qepe3 KOnOHHY pacTsopa. ·. nocne,QHee 

ro II ·II30TODHOrO COCT888 npenapaTa; 

oqeHh sa>KHO, TaK KBK 1I3-3a ,cnm><:Horo .sneMeHTapHO~ I , , / - . 

nonyqeHHOrO nocne o6ny'leHIIH ap61IH npOTOH8MII,Sb!CO-
, .· . ·. \: -

06t.eM; S KOTOpOM Sb1Mb1S810TCH nerKII~ KIIX sHeprtil!,_ nenb3H paaiioMeTpii'IeCKII on'peaeniiTh 
, .. . ., - , .L 

naHTBHHJ:lbl H MOMeHT Ha'!ana · SbiMbiBBHIIli · sp61Ili., . 
.. J 

•.": 

N\IIWeH,;' ,Qnli o6ny'leHIIH npOTOH~MII np~,llCTasn~ma 'C060.l! Ta6neT~y' ,llH.8Me~p?M 20 MM 

'II Tonuiiiiii>ll 1,4-2 MM, cnpeccosa~HYJOII3 Er 0- .• 0T'.so3MO>KilbiX:He6onhw~x 3arpli3He-
,' t "'. • ; ; { " l ,2. ,3 I - • ~ ~ ' •,' ,•' ' I~: • 

"Jill .nerKIIMII naHT8HIIJ:l8MII (- 0,05%): sp61Il! O'IIIWBUCH H8 pa3i:leniiTenbHOl! ·. KOUOHHe C lf:DEHP. 

113'· KOUOHH~ sp61il! Sb;M,bJS8UCli 2,2 M IICI '. nepsbte cppaKUII·~ 'snJO~HT~, 'coaep>Kawe~o·,, ''. 
. . . ' ' . ' ' . . . ' 

o~ono 't5%'' sp61I~- OTfspaCb!SSUIICb, Coaep>KBHIIe .nerKIIX naHT8HII,QOs' s ocTasweMc"st 'sp61III, ' 
_,. -4 ' ' ' 

no IiawiiM .oueHKaM, He npes_btwano 10 · %,· 

Ubi 

' .. ·. t~ . .... ''• ' 
MoaenbHbie pa3aeneHIIli sbmonHHniiCh c 2 r ap61IH, K KOTopoMy Jio6asngimcli.II30To-

Ce1.44, 'Eu152 1'1.154 , Gd1511I'Tb160 s cso6oaHoM: 1o~·HOCIITenli cocTOH~IIH, B'~aqe-::-
IICnonhi'osancH Y 9() . , noseae'-: · c'Tse Heii30TO~HOrO p8,QII08KTIISHOrO IIH,lliiK8TOpa ):lUll ap61IH_ 

'HHe KOToporo npii 'pacnpeaeniiTenhHOl! xpoMaTorpaqmii c ·iiDEllP' .~o~TII aHanorii'I~O nose-' 
• . •• : • • ' • • ·- f. I .·,,.• .• /: 

1
aeHIIIO, sp6~g; :)lPII. paaaenElH,IIII ~aKpOKODII'!ec:s ap61IH II Y90 J{oscpcp1IniieHT ,pa3aeneHIIH 

',' {3 = 1,1'l +0,1, :HecKon~KO ODbiTri~ G~t~o ~po~e:neHo c o6nyqe!mol! TenriosbiMU, ~eaTpOHB>;IH - ··. . . ' .· . . . . .... 

'OKIICbiO' Et 168 (n, y.) E~ 169 '{3-·T =9 '' • OKIIC'b ap61Ili pacTsOpHnac,; s 8-'10 Mn KOHUeHTp~-: !' 
. ' ,. . y, . . . ' . ' ' ' ' 

pos'aHHoll HCI,, ,K Ko~opol! :ao6aang~acb oaHa Kanng HF ·., q'-roGbl yCK<?PH,Tb 'pacTsopeJIIIe. 
. · - . ' ·. .. . l • , I . . . · . '" <, .•• 

npH nerKOM noaorpese pacTsopeHIIe. 38HIIM8eT 10-15 MIIHy'r: PacTSOp 38 ~To.-speMli ynapii-
• , ··:·' , ' .,; , I •. ,~ , I o· ,< I' ' ' ' ' . '. •' r . ' • < ·' ;• 

saeTCH s _Tpii-:'IeTbipe pa3a. CyMMapHoe co,ciep>KaHJie KIICnOTbi s STOM pacTsope nopHaKa · 
I ' , ' / ,; ' • ) \ ', • • • , • , 1 • '.' • .• ' ' ' t_, ' .... ,~,' " , :• ,' , : .,;· . , 1 

6
1

MN\. Pa_GTSOp pa,36annge'l'Cli ,QO :60-!00Mn.' 06t.eM HCXOJ:lHOrO paCTsopa ~enaTenbHO 6paTb 
• '· • • ,' • ', '·', • ...._·· ' • ,I._ • './ .• •, ., ~ ._.· 

OTHOCJITenbHO 6onbWOl!, ~0He'IH01 S paayMHblX npeaenax~ np11 '~e6~nbWIIX 06t.e~ax II,, ,c_ne,llO'": 
' ' •,\ • .,_ . ,, ·• ',·' ," . ' I + 

saTenbHo,· S!>ICOKHX KOHUeHTp8UIIliX. sp61IR, H3-3a pe3Koro HapacTai\HH KOHUeHTp8UIIII _·a -IIO.:.. 

~cis nepel:t. ~p6~:~biM cppOHTOM, 's~6Hl!- npocKa~JisaeT' B~ cppaKu:~: n:~·KIIX :naHT8HII~os/ ~TO 
'.·· .~ -.··., •. · '·,·_.,· .! .····,·_·:';,.~,._-.• ~-.~-~->··.:.'·._ ._·., ... , 

aena';'T HeS03MO>KilbJM ~~~ aanhHa~r;u~e' pa3aeneHue ·~a Ka;nmt}\Tlloll_ ":'uKpoxpoMaTorpa¢~'1~:-
cKoll KOnOHKe~ npH H8HeCeHII'II 'ap6Hli' HCXO,llHbll! _pacTsop· cpli/lbTpyeTCli qepe3 KOnOHliY co' ' 

. .• .... - .. . ' . ' .. / .. . ·: ... ' . . ; . ~ ' ,· . "'-. ' . . ·- ' ' . - ~-
·c,KopOCTbiO 7 'Mn/MHll • .Una 'rpaMMa _sp61IS!! ,ecnii, cyaHTb' no po3onol! oKpacKe cnoH cop6eH:-

i ,· ' ·. ·. • r .'··· "-, ' ,. '. -,I,,' _', ',. ,• .•' · ... _,J, ·_;. • 
_Ta, 38HIIMSJOT He 6onhwe oaHoll :'{eTsepTol! . qacTII ,KonoHHbi,' E.cnii ·>Ke IICXOJ:lii.Tb 113' np'~a-
nono>KeHHli o TOM, 'iTO s KOnOHlle{ o6pa3yeTCH Er,[ H'( p'EHP). ] , -·, ,,!J:lOn>KHO ,·3anon~liT~li,'i 

· ' I , • , ' ~> 2 ,J ' . 

'43% o6t.eMa. BepOHTHO, 6'onhW8li :'I~CTb 'lO)p'6HH, H8X~,QIITC·~ -~-- qJOpMe HOpMan~H?ll COUll 

Er(.!JEHP);. , / , , . ,_. .. .·' 
.HaHeceHJie · Ha KOnOHHY rpaMMOSblX, KOltH,'IelCTS ap6Hli ·3aMeTHO \He snJigeT ·ita a6comoT-, 

' '- - . . ·.. . . . ' " . . __ : ' . ~ . " ... ... --· -... ' . . . ' ' ·. (. . . ' ' - '". ( ) 

Hble 3H8'1eUIIli K03¢cPiiUIIeHTOS pacnpeaeneHIIli' MIIKpOKOnii'IeCTS. Tep6HH,' ra,QO~HHIIli II ,llpyrHX 
'-. '"", . ; .' '. ·. ~·· .. ·_ '. . '.r "- ' 

aneMeHTos. Ho ,YxyawaJOTcli;Ko.acpcpiiUHeHTbi · pa3aenE!HIIH {3: · ... Me>KJ:lY npoayKTSMH peaK-

UHII II MaTepHanoM MH.WeHJI, ·a KS'IeC~Be npHMepa 'H~ 'p~d.' 3 ~imse~e~a •3SB~IIMO~Tb :'{3 
oT KonH'IecTna Er. iia KonoHHe,. ang' c'ny~ag p~3ae~eHHH sp61fSt (~:r'Tpii·,) ·II :-rep61IH.' 

'·\ 

6 
'l' 

' ·' 

\ 

·l 

:·\ 

··-

}'I·' 

·' ·'· .1· ·. 
.. \r' 

0nTHM8UbHbi.e ycnOSIIli pa3aeneHJili _ap6HH II: MIIKpOKOnJI'IeCTB nerKHX p~3,3; 6binii 

sb16pa~bi, iia ocHosaHHII pe3ynhTaToa ;,moro;-mcneHHhiX MoaenhHbiX onhiTos. ·nocn.e,itaHeceHIIli 

~p~II~ ,H8 KDnOHHY, 'naHT8H 0 ue;H~, II ~pyrRe • aneMeliTb~, liKnJO~ag ;~froii~,/ ~n~Hpos;n~~b • ,,' 
• i •. • ·' < • .~' "\ ' ,, 0 • -· • • ,. > ;~', •' ; 

0 
' ' -• ' ; : l' I '· > ' ' • .'' 

2;9.' M HCI ' .. c TeMnepaTypoll: 40 C. 06t.eM cppaKUHH, co.r:xep>Kawen ·nerKIIe naHTaHHJ:lbi, 

100, ~n: BpeMli, , HeOOXOJ:liiMOe an~~ IIX-. OT,lleneHiH , OT _· 3p6~g 11 J:lllli . H8H~"~HH!I 
H8 KOnOHHY HCXO,llHOrO, npenapaTa· COCTaSnlieT '00 .;!:_ }0. MIIH; npii nppXO>K,lleHIIII . anJOaH- · 
' . . ' . '., . - . . . ' :. 2 ' .. - . . "'. . ' ·-,; ·' : · . .' 

T8 qepe3 KOnOHHY., CO CKOpOCTbiO 1,4 Mn/cM MIIH. B. 100 .Mn cppaKUIIIO 'pe,llK03eMenbHble 
·• • \' ,.~ • ' • • • '• t • ~ ' • \ ·, • ~ ' ' ( ' ' ,>' ; ·, : r ''' ' -: ',' ' ' ,' - • • ' • 

npoayKTbl gaepHol! peaKnnu .BbiMbtsaJOTCli·H3 -KonoHHbi c pa3nH'IHbiMH sbrxoaai.m: Ce -Konu-

,· 

, • • • \ ' ' r • • '• • •' ' ' '• _j J • • ,'.~ '. • • ' • ' • .., 

· <tecTsemio·, · Gd ;.-: Ha-.76%~ Tb -, H~ 40%. Pa3aeneHHli MHKP?KOnH<iecTs oTaenhHbiX 

- p.3.s, 11 2 r' ap?~g noicaaBH~ Ha pHc;_'4.' 

QqeHb sa>KHOl! oco6eHHOCTbiO MeTO,ll8 pa3aen'eHJili HSnHeTCH 'TO, 'ITO. npii. aw6paHl!Oll 
-.. . . .... ' ' '• -: ' . ' • ' '·.1 .• ; 

KOHU~~-Tp8UIIU··. KJICnOTbl S anJ03HTe ,.II8'18UO Sb1MbtS8HIIH 3p6Hli, onpeaenHsweecg pa,llJIO,:_ 
• . . ' , ' . ' •: ' . . . 'I ' \ ' ' •- ' ' ' . ~ • • ' ' i 

MeTpii'IeCKII II cneKTpOcpOTOMeTpH'IeCKII C peaKTIISOM apceH830 1, sceraa CTpOrO,COOTSeT-; 

cT~osaio oaHoMy ~ ToMy ~e ~6~~My;. Bhlw~ y~e ~-TM~~~.noc'l, 'ITo HHblrd: MeTo~oM (~e 
no, ;6t.e~y SbtTeKaJOwero. pacniopa) ~np~JienHTh .Ha~ano' s~IMbisaHIIli. ap6Hli. ;..·: 'ycnosn~x:·: 
~atS~Tbl• C .. Bb!COKOp8,llJI,08KTJISH~MII_ npenapaTSMH. np~KTII'I~CKII ~eS03MO>KHO:, 06~e~· K~~~
q~6TBO 'apeSIIli so ¢paKuii~ • nerKHx p.3.a. ~IIKo~aaiie ~;e,sw~ano 'aoo: M~r. -· . ' '. ·.\, 

Pa3~~neHIIe CYMMapHoro npenapaTa Ha ·q;p;K;im, \ coa~e'p~a~He -.~:TaenhHble P.-':1·"'·,
Sb!DOUHHUOCb H8 MIIKpoxp'o~aTorpa¢H'IeCKOl! KOnO~~·e, .)lng HBHeceHJili,,Hii'KOn!lHK~--MHKpO_: '' 

. , , ', l, . ' . ' ·. . :. • , '' I , , ' 

KOnH'IeCTsa · p.a.s. cooca>Kaaniicb c 4-:-5 Mr LaF , nocne ao6asneHIIli K 100 Mn conHuo-
( ' •• . '· . . '·' ' . ' ' ' 3 ', . ' : .• - • ·'' . ' •. ' ' • ' 

KIIcnoro pacTsopa 20 Mn · KoHueHTpHposaHHol! HF • ·C. La F. cooca>KaaeTcli 6onee .80% · .: 
" ' ' ' .:,. .- ' -. . • ' ,, ': 3 ' ' . ' .. 0 ,: • ' .• 

p8,llH08KTIISHOCTH, ¢1TOp1I,ll naHT8H8 paCTSOpHUCH S 5 MD ·HBCbiWeHHOrO :npH 20 C paCTBo.-:_" 
' " . ' . ' ' • ~ • . - :. : - ~ ' ' . ' ~ ! .. "' 

·pa' H BO 0,15 M no'HCI .- l13·pacTsopa·!IaHTaH 1I.p.3;a, KOUH'IecTseHHO cop61Iposan1Ich 
' 3 '•·'-- 3 ', • ";' \ ' ' •,'' . 1 .'i > • ' : .· ' , •_ ' ·•' ,' ~ 

20 Mr KtlTIIOHIITa.-CMona ripOMblsanacb NH ·CI (0,1· M), soaol! II nepE!HOCHU8Cb s nepx-
' : ' . . ' . ' 4 . : '. • ) ' " 

HJOJO 'qacTh. KonoHKll, 3anonHeHHOl! )layaKc '50x8.' PaaMep 3epeH 'cMonbt 12-15 MKM, SbiCOTa-

cTon6aKa _KaTIImiHT~ 10o-r2o MM, :_riHa~~~P 2 ~M~ ¢.p~~u~~ oTae,rih~hlx aneMeHTos·sbiMbi~, 
saniicb II3. KonoHKH a • .:,oKCHH30Macsi'staon. KIIcnoT·on npH· pH ~4,6 < KoHneHTpauJig';KoMnne-

. _· ' . .· ., ·,, ' . ''' ' . ' ' ~' . . . ' ' ' /18/ . ·. . ' 

.~<;coo6pa3osaTenH s npou_ecce· anJOHposaHHli Hap_~cTana oT, 0,18. ao 0,5 M •. Pa~aene-: 

IIIIH, SbiDOnHHnHCb DpH KOMH8THOJ!, TeMnepaType. ;~ ., 

Ha· puc. 5 noKaaaHa: oaHa II3 xpowiTorpaMM pa3aeneHHH -p.3.a; oT Tb ao 2e. nony-
, . , , , , , • ·: . . ; • ,I . . , \ ·., , ,· ,. , ' : 

'leHHbix np11 o6ny'leHIIH sp611si npoToHaMH c· aHeprHel! · 680 Mas.: Pa3aeneHIIe Ha _ KBTIIOHH-: · .. · 
' , r' . ' .. ' . .-- , ~- ' • l \, . ' ' ' .- ' . . ' • , , •· ' • • ' , .- _· 

TOSOl! KOnOHKe H8'18TO qepe3. ,QS(l qaca nocne KOHU8 ·o6ny'leHIIli,· CKOpOCTb, aniOHpOS8HIIH ', • .. 
• • • • .: ' - T • ~ • ' • ' ·'. ·"'- _.. ' • -. I "' . . 

1 Kanng_ (0,03-Mn) -3~ ,40 ceK. Ka~yweecg n?toxoe paaaeneHHe Nd 11 Pr· · csHaaao c' 
~• - '~ • • ' \ ' ' • .z_ • ' r • • • ' \ ~ • ! ' > • ' 

'o6pa30S8HJieM. KOpOTKO>K,iHiyiuHX II30TOnos_ Pt0 II3 Nd • npii _II3MepeHJIII Bbi,lleneHHbiX 

npenapaTos Ha MarHHTllbiX {3 -·,-cn~KTp~M,eTp~x 11 {3 :-crieKTporpacpax' 8 MSirKolt o6nacTH 

· ( < 100 Kssl He H~6nJO;uino~b ywHpeHIIe n11~~~ ·KoHs~pciioHHhlx· s~eKTpoHos. Ha aio~ 
./ ,' . . , .. • _r·') ~. ......, ~' ·_. ', ' , , ,·~'' r ' 

/ .· 0~/HOBB~HH MO)KHQ · c.nenaTb, 38K~~~~H~HH9 1 :To O't!HCTK8 ap6HR M9TO~O~. pacrrpE7.n.enHT8nbHOif 

XpOM8TOrpacPIIII U03BOngeT npaKTII'IeCKII UOUHOCfbro 'y ,Q8JiiiTb -!JerKHe · p,a,S,' ;.•., ·---· '~ . 

1. 

,• 

,._ 



.\.. ·. ' I ~ ,._, I. 

'· •·• iJ. 

-·.· . ~- ,,t· 

. 
3.aKn·· !" .. 

··. . 
·" 

.s·•, 
·.' 

. ' ---~~=-·-::·- .·.:· .. ___ --......... \· .. '•. ,'- .i --·· ,J ,~.*·- .. : ' • ' ".)-.. .', . .; 

nerKHe naHTSHHJlbl1 '06pa3yi01UH9CSl 'H3 · sp6HH UpH o6ny<ieHHH : ero npOTOHSMH C 3Hep- . i · 
• ' • :~ -. · .• ' • . ' ' . _... . ,;_ . • .' . • . . 1 

rue? ~80 ~~lB1·npoCTO H 6biCTpO OTJl9flHIOTCH OT JlBYX rpaM~OB MaT~pHana MHWeHK ~eT~_: _ 

JlOM ·pa'cnpeJ::tenui.en.bHOll xpoMaTorp~qmK Ha eRn~ Karen~, n'p6miTaiutoM JlH..:(· 2-aTunreKcRn-) 

opTo¢~¢'opubll ·K~crioT~ll~' M·e~OJlK~a · nerKo · o¢o~MnBeTCB. annapaTypu:o . itns · Jl•Hc~aHuHoH~~-
..... · ,t·l.-.· .. ·- .• ·.-· ··- ~· ... ~i".-.····!'";·(:.: .. ~ .:· 
ro ncnonHeHHB acex onepanull,' nocneJ::tHee o'qeub Ba>KHO ripH ·o6pa6oTKe MaTepuanoa .c •pa-:- · 

. ... . . . ·_ :· ' . : . . .. : .... : .. ·, . . .. -.· ·. . . " ' 

JlHOaKTHBHOCTbiO uecKOflbKO rpaMM-SKBKaaneHTOB paJlHB, B coqeTaHHH.c uouoo6Meuuoll 
I·· .. • ·- :- ' ,. { ,;-·• . ~ ,'i • ', '., / . ' ' ' • , ·,.. ' . ·:~! 

XpOMSTorpa<iJKell, M9TOJlHK8· 6bln8 llCUOflb30B8H8 JlflH nonyqeHHH HeJ!TpOHOJle<iJHllllTIIbiX .. ll30-

TO,~OB' u~p~eaoll. rp~nn~. ·~:3.s., 'ueo6x;JlHMbiX· Jl~B::uen~ll sJ::tep~oll cneKT.pocKoimu. . 
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