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PeHTreH04l11yopec~eHTHbiH MeTOA aHa111'13a c noMo~biO Si(Li) 
AeTeKTopa "' i'130TOnH~x I'ICT04Hi'IKOB 1'1311y4eHI'I~ noaeo11~eT 

onpeA611~Tb COAep~aHI'Ie B o6paa~e 311eMeHTOB OT MarHI'I~ AO ypa
Hall·SI, npi'l 3TOM Ha1'16011ee Wi'lpOKO i'ICn011b3yiOTC~ i'130TOnHble i'ICT04-
Hi'IKI'I 55 Fe , 109cd "' 241Am. 11cT04HI'IKH 109Cd "' 241 Am 34!$eKTI'IBHo 
npi'IMeH~IOTC~ npi'l aHa111'13e 311eMeHTOB OT Ka111'1~ AO ypaHa, Afl~ aHa-
111'13a 6o11ee 11erKI'IX 3116MeHTOB /MarHI'IH~Ti'ITaH/ BWrOAHee npi'IMe
H~Tb i'ICT04Hi'IKI'I 55Fe, TaK KaK i'IX 3Heprl'l~ 1'1~11Y46Hi'l~ /5,9 K3B/ 
6011ee 6111'13Ka K 3Hepri'I~M Kpa~ B036Y~A6Hi'l~ 3Ti'IX 3116M6HTOB 
I 1 , 3~4, 9 K3B/. 0AHaKo HaAO Y41'1TbiBaTb, 4TO e AaHHOM i'IHTepea11e 
3Ha~i'IT611bHa~ 4aCTb XapaKT6Pi'ICTI'I46CKOrO 1'1311Y46Hi'l~ yKa3aHH~X 

3neMeHTOB nor11o~aeTc~ e B03Ayxe. Oco6eHHO Ci'111bHO 3To norno
~eHI'Ie Ail~ xapaKTepi'ICTI'I46CKOro 1'1311Y46Hi'l~ MarHI'I~~X110pa C 3Hep
ri'I~Mi'l 1,3~2,6 K36. 

nor11o~eHI'Ie xapaKTepi'ICTI'I4ecKoro 1'1311Y4eHI'I~ 11erKI'IX 311eMeHTOB 
B B03AyXe MO~HO ycTpaHI'ITb 1'1111'1 yMeHbWI'ITb AO YAOB11eTBOPI'ITe11bHOrO 
ypOBH~, nOMe~a~ Ci'ICTeMy i'ICT04HI'IK-npofia B BaKyyM 1'1111'1 B re111'1e-
Byl0 aTMOC<!Jepy 11 •21 • t 

B AaHHOH pa6oTe npeAJ10>KeHa Ci'ICTeMa 111'1CT04Hi'IKI'I - 55Fe - npo-
6a", B KOTOpoi;j B03AYWHa~ aTMOC<!Jepa 3aMeH~eTC~ re111'16BOH. 

AnnAPATYPA 

np"' Bbln011H6Hi'li'l pa60Tbl i'ICnOJlb30Ba11C~ Si(Li) A6T6KTOP c paape
W6Hi'16M 230 36 Ha K a -111'1Hi'li'l Mn /5,9 K3B/ C 6epi'II1111'16BbiM OKHOM 
TOI1~HHO.:i 25 MKM, 800-KaHailbH~.:i aHa111'13aTOp c)>l'lpMbl "NOKIA" Ti'lna 
LP-4840. An~ soa6y>KA6HI'I~ xapaKTepi'ICT1'14ecKoro 1'1311y4eHI'IR 311e
MeHTos npofibl npi'IM6H~111'1Cb n~Tb i'ICT04Hi'IKOB 55Fe c)>HpMbl 11 1130TOn 11 

THna 11PI1~-1 o6~e.:i aKTI'IBHOCTbiO 10 MKH "' n~Tb I'ICT04Hi'IKOB 109 Cd 
oG~e.:i aKTI'IBHOCTbiO 6 MKI'I. npo6~ noMe~ai11'1Cb B KIOB6T~ 1'13 oprcTeK
na pa3Mepm1 6=20X10 MM2 C nascaHOBbiM AHOM T011~HHOH 3,5 MKM. 

PE3YnbTAT~ 11 HX 06CY~AEHI1E 

Paapa6oTaHHa~ cHcTeMa noKaaaHa Ha pl'lc. 1. noAa4a re11"'~ a 
06beM M6>KAY i'ICT04HHKaMH 55Fe, npofioi;j 11 6epHI111HCBbiM OKHOM npo
H3BOAHI1aCb 46P63 TPH KanH1111Rpa C BHyTpeHHHM AHaMeTpOM 1 MM. 
ren11.:i nOAaBai1C~ B CHCTeMy nOA AaBI16HHeM, fi11H3KHM K aTMOCc)>ep
HOMy. 
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Ta6JIHJ.~a 

PerHcTpa~H~ xapaKTepHCTHqecKoro HsJiyqeHH~ 3JieMeHTOB 
rrpH H3MepeHHH rrpo6 B B03gyWHOH H reJIHeBOH aTMOC~epe 

Mg* 

Al* 

Si* 

S* 

Ar** 

K *** 

Ca*** 

Ti *** 

KOJIHqeCTBO HMITYJibCOB 
B ITHKe /HMIT,/ 5 MHH/ 

B BosgywHOH B reJIHeBoH 
aTMOC~epe aTMOC~epe 

He BHgHbi 1570 

2130 9680 

10300 29800 

42900 82000 

180 He BHgHbl 

1900 2270 

12800 14700 

3970 4100 

0THOWeHHe 
(2)/(1) 

4,5 

2,9 

I ,9 

-
I ,2 

I, I 

I ,0 

* - qHCTbie 3JieMeHTbi, ** - H3 B03gyxa, *** - 3JieMeHTbl B reo
JIOrHqeCKOH rrpot)e, 

Ci-~cTeMa pa6oTana KaK npoT04HaR c pacxo.qoM reili-!R~O,Ol M3/4. 
Ha p~-!c.2 np~-!Be.qeH~ KPI-IB~e 4YBCTBHTeilbHOCTH onpe.qeneHHR 

Al7Ti 806pa31..1e no4Bbl, nony4eHHble np~-1 H3MepeHHH xapaKTepHCTH-
4ecKoro I-13Ily4eHHR 9IleMeHTOB o6pa31..1a B renHeBOH 1-1 B03.QYWHOH 
aTMoc~epe. H3 pHcyHKa BHAHO, 4TO 4YBCTBHTeilbHOCTb aHailH3a /no 

KPHTep~-110 3y lc:poH I Al , Si 1-1 K yny4waeTCR np~-1 i-13MepeHI-IH B re
IlHeBOH aTMOC~epe B- 4, -3 1-1 -J ,2 pa3a COOTBeTCTBeHHO no CpaB
HeHHIO C 4YBCTBHTeilbHOCTbiO, noily4eHHOH npH I-13MepeHHH B B03.qyw
HOH aTMoc~epe. 4yecTBHTeilbHOCTb aHailH3a Ti a TOM 1-1 .qpyroM cny-
4ae npHMepHo o.qHHaKoea. Ha 3TOM PHCYHKe TaKme noKa3aHa KpHBaR 
4YBCTBHTeilbHOCTH, noily4eHHaR npH B036ym.qeHHH xapaKTepHCTH4e
CKOrO H3IlY4eHHfl 3IleMeHTOB TOrO ~e o6pa31..1a HCT04HHKaMH 109 Cd. 
H3 cpaeHeHHR BH.qHo, 4TO 4YBCTBHTeilbHOCTb aHailH3a AJlR K ~ Ca 
1-1 Ti B 677 pa3 xyme, 4eM np~-1 I-!CnOilb30BaHHH HCT04HHKOB 5 Fe. 
,l\aHHble, npHBeAeHHble B Ta6IlHI..Ie, nOATBepm.qaiOT npeHMYIIIeCTBO npH
MeHeHHR reilHeBOH aTMOC~ep~ npH aHailH3e nerKHX 3IleMeHTOB (Mg7K) 
C HCnOilb30BaHHeM HCT04HHKOB 55Fe. 
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MgSi s ArCo Ti Cr 

~ PHc. I. CxeMa CHCTeMbi 11HCToqH~KH. 
~- rrpooa" B reJIHeBoH aTMoc~e
pe. I - oprcTeKJIO, ct>

2
,.,50 MM, H

1 
"" 8 MM; 2 - HCTOqHHKH 55Fe pas
MepaMH 0 ""I 4xl. MM.2; 2 - KIOBeTa 
c rrpo6oH; 4 - KOJIJIHMaTop H3 Cu-;-Mo 
C ct> 1"" 8 MM; 5 - KaiTHJIJI~pbl AA~ rro
gaqH reJIH~; 6 - 6epHJIJIHeBoe oK
Ho; 7 - Si(Li) -geTeKTop. 

PHc.2. qyBCTBHTeJibHOCTb orrpegeJie
HH~ Cogep~aHH~ JierKHX 3JieMeHTOB 
B o6pas~e rroqBhl ITPH B036~eHHH 
BTOpHqHoro H3JiyqeHH~ 3JieMeHTOB 
rrpoohi HCToqHHKaMH 1°9 Cd H 55 Fe B 

pasHhlX YCJIOBH~X: a/ rrpH HCITOJib30-
BaHHH HCTOqHHKOB 109Cd aKTHBHOCTbiO 

6 MKH (-~-~-~;6/ rrpH HCITOJib30BaHHH 
HCToqHHKOB 55 Fe aKTHBHOCThiO I 0 MKH 
B B03gywHOH aTMOC~epe (-x-x-x-), 
B/ rrpH HCITOJib30BaHHH TeX ~e HC
TOqHHKOB 55Fe B reJIHeBOH aTMO
C~epe (-............. ). BpeM~ H3MepeHH~ -
20 MHH, 

~ 

Ha p1-1c. 3 noKa3aHbl cneKTPbl 
xapaKTepHCTH4eCKOrO H3Ily4eHHfl 
reonorH4eCKoro o6pa31..1a, CHRTble 
B B03AYWHOH 1-1 renHeBOH aTMO
c~epe. BHAHO, 4TO nHKH Al 1-1 ffi 
He pa3AeileHbl, 3TO fiBilfleTCfl 
CileACTBHeM HeAOCTaT04HOrO AJlfl 
AaHHOH 3aAa4H pa3peweHHA Ae
TeKTopa. 

,llanbHeHwero YilY4WeHHA 4ys
-- CTBHTei1bHOCTH aHailH3a MOmHO 
Fe .qocTHrHyTb np~-1 Hcnonb30BaHHH 
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PHc . 3. CneKTpbJ reonorHtJ:ecKoro o6pas~a, CHRTble npH 
B036YJK,JJ;CHHH xapaKTepHCTH'ICCKOrO H3JIY'ICHHJI 3J1CMCHTOB 
HC TO'IHHKaMH 55 Fe B reJIHCB.OH ( -o-o-o-) H B03.z:IYWHOH 
(-x-x-x-) a TMoc<Pepe. BpeMn H3MepeHHR - I 0 MHH. 

fionee TOHKOrO 6epMnnHCBOrO OKHa. 3~~CKTHBHOCTb MCnOnb30BaHMR 
aKTMBHOCTH HCT04HMKOB 55Fe H reOMCTPMH H3MepeHHR MOmeT TaKme 
fi~Tb yny4WCHa nyTCM npHMCHCHHR KOnb~CBOrO MCT04HMKa 55Fe. 

3AKI1104EHI-1E 

1. npeAnaraeTCfl KOHCTPYK~HR CHCTCM~ HCT04HMKOB 55Fe H npo6 
Ann npo8e,qeH~Hl peHTreHo~nyopec~eHTHoro aHanHaa nerKHx 3neMeH
TOD D renHC80~ aTMOC~epe. 

2. Hcnonb308aHHe renHeao~ aTMoc~ep~ noaeonReT yeenH4HTb 4ye
CTBHTCilbHOCTb aHanH3a Al, Si H K 8 -ll, -3 H -1,2 paaa COOTBeT
CT8CHHO no cpaBHCHH~ C 4YBCTBHTCnbHOCTb~, nOilY4CHHOH 8 803,qyw
HOtt aTMOC~epe. 

AeTop~ e~pama~T rny6oKy~ npH3HaTenbHOCTb IO.C.3aMRTHHHy sa 
o6cym,qeHHe pe3ynbTaToe H ~eHH~e aaMe4aHMR. 
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)l{ypaBneBa E.n., Pye>no ,a. . 18-81-502 
CncTeMa c renneBoif aTMoc<PepoA AJI11 peiiTreHo~opec~eHTHoro 

' .'·~'" ; aHanH9a nerKHX 3neMeHTOB ,, 
Paspa5oTaHa H HCllbiTaHa CHCTeMa 11HCTO'Ili,H: 55Fe -npo5a11 

, A7I1f. peMTreHOfll.nyopec~eHTHOrO 8HanH98 JlerKHX'i~eMeHTOB, B KOTO
poH BOSAymHan aTMocwepa saMeHneTcn reJU!e,oA. Mcnonhso
BaHHe r~eBOH 8TMOCWepbl ll09BOnH.eT YB~'IlHt& 'llYBCTBH
TenbHOCTb aHannsa AI ' 8i H K B -4' -3 H -1 '2 pasa COOTBeTCT
BeHHO. 

Pa5oTa B~OnHeHa B na6opaTOPHH 1f.):lepHbiX peaK~A OMHM. 

Cooe511leNMe OGl.eAMHeHHOrO MHC:TMTYT8 IIAePHWX MCCII..,.aHMil • .fly&ta 1981 

Zhuravleva E.L., Rubio D. 
System with Helium Atmosphere for XRF Analysis 
of Light Elements 

18-81-502 ,.. 

The system consisting of 55 Fe radioisotope source and 
sample in which the air is supplied by gaseous helium for 
XRF analysis is described. It is shown that the sensitivities 
of aluminium,silicon and potasium analysis by this method are 
respectively 4, 3 and 1,2 fold higher than that one can 
achieve using air atmosphere. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 

Conmunlc:atlon of the Joint Institute for Nuclear Research. Oubna 1981 
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