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Ill B HenaBHell: paooTe obmo rroKasaHo, qTo BosMo>KHo ocywecTBHTb 

ra3oxpoMaTorpa~HqecKoe pa3neneaHe xnopHnoa naHTaHHilHbiX aneMeHTOB 

IIpH HeBhlCOKOJl: TeMIIepaType1 ecnH HCIIOnb30BaTb B KaqeCTBe ra3B-HOCH

TenH cMecb HHepTHoro rasa c rrapaMH xnopHcToro aniDMHHHH. OpH aToM 

12,31 
aBTOpbl HCXOilHnH HS paooT fpyaHa H Oll: 1 KOTOpbie OOHapy>KHnH1 qTo 

BOSileJl:CTBHe rrapOB xnopHCTOrO aniDMHHHH Ha TBepllhlM TpHXnOpHil HeOilHMB 

IIpHBOilHT K oopasoBaHHID rasooopaSHbiX KOMIIneKCOB 1 conep>KBlllHX HeOJlHMo 

Ill B IIOKaSaH0
1 

qTO TaKOe BSaHMOileMCTBHe HBnHeTCH OO.lllHM CBOMCTBOM 

naHTaHHAHbiX aneMeHTOB. BBeneHHe rrapoB .\1 2 Cl 6 B raS-HOCHTenb IIpH 

xpoMaTorpa~HH naeT BOSMO>KHOCTb CHHTeSHpOBaTb KOMIIneKCbl B MOMeHT 

BBona rrpoobi xnopHilOB naaTaHHilHbiX aneMeHTOB B KonoHKy. HsobiTOK Al 2 Cl 6 

TBK>Ke rrpeiiHTCTByeT llHCCOUHaUHH HeCTOMKHX KOMIIneKCHbiX MoneKyn. Pas-

neneHHH IIpOBOilHnHCb Ha CTeKnHHHOJl: KBIIHnnHpHOM KOnOHKe 1 HMeiDmell: llnH-
0 

Hy 2,5 M H BHyTpeHHHM .Jl:lfaMeTp 1 MM IIpH "' 250 MeTOilOM raSOBilCOpo-

UHOHHOM xpoMaTorpa~HH. B aToM cnyqae rrapbi xnopHcToro aniDMHHHH cny-
14 51 

>KaT TBK>Ke nnH llHHBM:IfqecKOrO MOilH~HUHpOBBHHH IIOBepXHOCTH CTeKna 
1 

• 

B HacToHmell: paooTe cooowaeTCH o6 orrhlTax rro pasneneHHID TpaHcypa

HOBbiX aneMeHTOB C IIOMO.lllbiD BHanorHqHOM MeTOilHKH. HsyqanOCb TBK>Ke 

IIOBeneHHe ypaHa H IIpOTBKTHHHH. 
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EhlnH Hcrronh30BaHbi H30TOIIbi 
231 Pa, 233 U ; 37 Np ,239 Pu 241 Am 

H 2 44 Cm B KOnH'IeCTBax, He IIpeBbillia!OIIIHX MHK!'Ol"paMMa. 

DeTanH aKcrrepHMeHTanhHO:il: MeTOJlHKH orrHcaHbi B rrpeJlbiJlYIIIeM coo6-

/1/ B . 
meHHH • H8CTOSI!IIeM HCcneJlOBaHHH IIpHMeHS!naCb KOnOHKa 6onbrnefi 

)lnHHbl - OKOnO 10 Mo 0TMeTHM, 'ITO XpOMaTorpaMMa CHHManacb IIyTeM 

oT6opa KOH)leHCaTa xnopHCTOrO anJOMHHHSI IIOpUHSIMH Ha Bb!XOJle H3 KOnOH

KH c H3MepeHHeM HX panHoaKTHBHOCTH. DnH HJleHTH<)JHKaUHH anh<)la-aKTIIB

HbiX aneMeHTOB OT)lenbHble IIOpUHH KOHJleHCaTa paCTBOpS!nHCb B COnSIHOfi 

KHCnOTe IIpH Jl06aBneHHH "' 100 MKr naHTBHa, KOTOpb!fi 3aTeM OCa)KJl8nCSI 

ua6biTKOM meno'IH nnH pacTBopeHHSI anJOMIIHHSI. OcanoK rHnpoOKHCII naHTa-

Ha HaHOCIInCSI TOHKHM CnOeM Ha IIOJlnO)KKy, IIOCne qero H3MepS!nCSI CIIeKTp -
anb<jla-Hany'leHHSI Ha CIIeKTpOMeTpe IIOBepXHOCTHo-6apbepHb!M JleTeKTOpOMo 

npHMepbl paaneneHHSI paanH'IHb!X CMecefi IIOKaaaHbl Ha pHC. 1-3. B Ka'lecT

Be OTMeT'IHKa BO BCe o6pa3Ubl BBOJlHnCSI 6eTa-aKTHBHblfi .1
60 Tb • 

KaK BHJlHO H3 pHC. 1, K!OpHfi H aMepHUHfi Bb!Mb!B810TCSI H3 KOnOHKH 

B 110pS1JlKe yMeHbllieHHSI 8TOMHbiX HOMepOB H H8XOJlSITCSI Ha XpOMaTorpaMMe 

B rrono)KeHHH nerKHX naHTaHHJlHbiX aneMeHTOBt TaKaS! )Ke CHTyaUHSI B03HHKa-

eT npu pa3neneHHH TpexBaneHTHbiX HOHOB Am H Cm MeTOJlOM HOHoo6MeH-

/6/ 
HOfi XPQMBTOrpa<jlHH • 3TO SIBnS!eTCSI rrepBb!M 9KCIIepHMeHT8nhHh!M CBH-

.QeTenbCTBOM TOro, 'ITO TpHXnOpHJlbl TpaHcypaHOBbiX aneMeHTOB 06p83YIOT 

c AI 2 Cl 6 KoMrrneKCbi TaKoro )Ke THrra, 'ITO H TpuxnopHJlhi naHTaHH.QHhiX 

aneMeHTOB. Pacrrono)KeHHe IIHKa rrnyToHHSI Bcnea 3a IIHKaMH KJOpHSI H aMe

PHUHSI IIpH IIO'ITH O.QHHaKOBbiX KOa<jl<)JHUHeHTaX p83JleneHHSI COCe.QHHX aneMeH-

TOB CBH.QeTenhCTByeT HeCOMHeHHO 0 TOM, 'ITO B ycnOBHSIX HalUHX OIIbiTOB 

rrnyTOHHfi HBXOJlHnCSI B TpexBaneHTHOM COCTOSIHHHo 3To cornacyeTCSI C Kpafi

Hefi HeycTofi'IHBOCTh!O Pu Cl 4 , enHHCTBeHHoro H3BeCTHoro 6onee BbiCO

Koro XnOpH.Qa rrnyTOHHSI, KOTOpb!fi CyiiieCTByeT TOnbKO B ra30BOfi <)la3e IIpH 

6 
. /7/ 

H3 hiTKe xnopHpyJOIIIero areHTa • BbiMbiBaHHe Pu B TaKoM rrono)KeHHH 
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PRe. 1. Pa3neneHHe cMecH rrnyToHHfi-aMepHUHfi-K!OpHfi. TeMrrepaTypa Ko

noHKH 250°1 rrapu. yrrpyrocTb napa Al 2 Cl 6 - ~ 100 MM pT. cT., cKopocTh 

IIOTOKB renHSI 8 Mn/MHHo 
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PHc. 3. XpoMaTorpaMMa xnopH.OOB rrpoTaKTHHH.II H HeiTTYHH.II. TeMrrepaTypa KonoHKH 250 , rrapu. yrrpy~ 

rocTb rrapa ;\l 2CJ 6 oJQQ MM pT. CT., CKOpOCTb ITOTOKa renH.II 8 MniMHHo 



OTHOCHT8IIbHO Am H Cm 1 KaK 8TO IIOKa3aHO Ha pHC. 1 1 S!BmieTCSl peJlKHM 

cnyqaeM B xpoMaTorpaqJHH TpancypaHOBbiX 8neMeHTOB1 TaK KaK, HaiipH

Mep, rrpH HOH006MeHHbiX H 8KCTp8KUHOHHbiX MeTOJlaX rrnyTOHHM o6bPIHO 

uaXOJlHTCSI B MHJlKOM <j:Jaae B 6onee Bb!COKOM OKHCJlHTenbHOM COCTOSlHHH 1 

+ 
qeM 3 • 

KaK BHJ:tHO H3 pnc. 2 H 3, BpeMeHa yaepMHBaHHSJ xnopnaoB rrpoTaK

THHHSI ypaHa H H8IITyHHSl oqeHb Maiibi. 0J:tHO H3 B03MOMHbiX 06'bSJCHeHHM 

8TOf'O o6CTOSIT8IIbCTBa COCTOHT B TOM 1 qTo 8TH 8IIeMeHThl B yCIIOBHSlX 

OflbiTa XIIOpHpy!OTCSl JlO Bb!ClUHX XJJOpHJ:tOB 1 KOTOpb!e BeCbMa JieTyqH. 0aHaK0 1 

0 
cyJ:tSJ ITO JJHTepaTypHbiM Jl8HHLIM 1 IIpH TeMIIepaType 500 1 KOTOpaSI HMeeT 

M8CTO IIpH BBeJ:t8HHH IIp06bi 1 8TH XJlOpHilbl JlOJIMHbl JlHCCOUHHpOBaTb C o6-

paaoBaHHeM TeTpaXJIOpHJ:tOBo no8TOMY KaMeTCSl 6onee~ BepOSlTHbiM 1 qTo 

Manoe BpeMSJ yaepMHBaHHSJ o6ycnoBrreno, BO BCSJKOM cnyqae anSI Np H U, 

Bb!COKOM JI8TyqeCTb!O KOMIIJ18KCOB TpHXJlOpHJ:ta anJOMl!HHSl C TeTpaxrropHilaMH 
/8/ 

yKaaaHHblX 8neMeHToB. fpy8H H MaK6eT o6uapyMHJ1H cymecTBoBaHHe 

TaKHx KoMrrrreKcoB B cnyqae U C1 4 

Heo6XOJ:tHMO OTMeTHTb1 qTO IIpH 8QJQJeKTHBHOCTH KOJlOHKH B 100-150 

TeopeTHqecKHX TaperroK aocTHrHyTo xopolllee paaaerreHHe rrapbi Am- Cm . 

nHKH rroqTH CHMM8TpHqHhl 1 qTo CBHJl8T8JlbCTByeT 0 Jl8MCTB8HHOCTH rrapoB 

AI
2

CI 
6 

B KaqecTBe MOJ:tHQJHKaTopa rroBepxnocTH cTeKrra. 

YKaaaHHbiii rrpHHUl!IT paaaeneHHSJ TpancypaHOBbiX 8rreMeHTOB MOMeT 

H8MTH pa3H006pa3H08 rrpHMeHeHHe B paJ:tHOXHMHqecKOM aHaJ1H38o 

ABTOphl BhlpaMaJOT 6rraroaapHOCTb aKaaeMHKY r.H.~nepoBy aa rro-

CTOSIHHhlH HHTepec K pa6oTe. 
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