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0.QHOH H3_ HaH6onee nepcneKTHBHl,IX o6naCTCll npHMCHCHHll MCTO,QOB 

raMMa-aKTHBaUHOHHOro aHaJIH3a (fAA) llBJillCTCll·0npe.neneHHC JnCMCHT

~oro CO~TaBa reonornqeCKHX o6~CKTOB. BalKHblM_npeHMymecTBOM MCTO

,QOB rAA llBJlllCTCll TOT $aKT, qTo nopo.noo6pa3yDllHC JJICMCHTbl, KaK 

npaBHJIO, _'HMCl>T. 6onee BblCOKHC 3HaqeHHll noporoB aKTHBaU~H, qeM 

aHaJIH3HpyeMble JJICMCHTbl. 3TO n03BOJlllCT o6ecneqH'p, BblCOKYD CCJICK

THBHOCTb aHaJIH3a 3a cqeT uapnaUHH BCpXHCH rpaHHUN JHCprHH Top

M03Horo H3nyqe.HHll npn aKTHBaUHH o6pa3UOB. 

B HaCT0llmee BpCMll pa3pa6oTaH WHpOKHH Ha6op fAA MCTO,QOB aHaJIH-

3a ropHblX nopo.n H py.n pa3JIHqHoro uemeCTBCHHOro COCTaBa [l-5J . 

npu pa3pa6oTKe MCT0,QHKH MHoroJneMeHTHoro rAA JJICMCHTH0ro coc-
. . . . • I 
TaBa uemeCTBa C HCnOJib30BaHHCM TOpM03Horo H3nyqeHHll ycKOpCHHblX 

JJI.CKTpOH:0
1

B "uan6onee OCTpO. BCTaCT noTpe6110CTb B ,QaHHblX .no BblXO,QaM 

Y(E ) HJIH ceqeHHHM u(E) $oT0aKTHBaUHH ll,Qep. 
7m . '1 .. 
HMCDUHCCll B HaCTOllmee BpCMll B 6onee qeM 20 ny6nnKaUHllX JKCne-

pHMCHTaJibHN~ ,QaHHble·no Y(E ) He MoryT, o6ecneqHTb noTpe6HOCTH · 7m • . . 
. fAA no nOJIHOTe' H TOqHOCTH (6-7]. KpOMC pa3JIHql{l,IX pacqeTHblX MCTO-

,QOB uan6onee Ha,QelKHNM nyTeM no~onHeHHll .n:a11Hblx no Y (I:\m> ~llBJIHCTCll 

H3MepeHHC u1,1xo.n:ou aKTHBaUHOHHblM MCT0,QOM. or HJMepeHHblX 311aqeHHH 

y (E . ) BblXO,QOB nerKO MOlKHO paccqnTa1'b. a6COJIDTHOC 3HaqeHHC ceqe~--
7m . . ., '" 

HHll $oTOaKTIIBaUHH ll,QCp ,QJlll .n:pyrnx JJICMCHTOB, HCnOJib3Yll iopowo 

H3BCCTHYC :iua~CHHll ceqeHHH·_pea!<UHH. 63cu(7,n)
62

cu·· ( T112"' 9;73 

MHH ) H 
65

cu(7,ri)
64

cu (T1;2= 12,7 q) (8-10]. 

i. MCTO,n onpe.n:enCHHll_BblXO,nOB $oTOll,QCpHb1X peaKunii' 

.11..ifa ~npo6aUHH .Pa3pa6aTblBaeMoro MCTo.n:a' HHCTPYMCHTaJibHOrO 

raMMa-aKTHBaUHOHHoro aHaJIH3a (HfAA) onpe.n:enllJIH Bblxo.n:·$oT~ll,QCp

HOH peaKUHH 35cl(7,n) 3 ~mcl npn pa3JIHqu1,1x JHeprnHx TOpMOJHoro 

HJnyqeHHll MHKpoTpOHa. C JTOH UCJibD o6nyqanH o6pa3U~ Snc12· 2H20 

(q.n:a·) Maccoii 400 · Mr n onpe.JienHnk BY;rn.n 34mC1 no_ $opMyne: 

A 
y = ----~~--Q_____ ( 1 ) 

n I(l-exp(-At)} ' · 

r,n;e Y-BLIXO,Q H30T0Ira 34mCl, pacna.,.n MOJlb~l P-l; I-RHTCHCHBHOCTb 

IlOTOKa r~~a-:~BaHTOB, 'P.MHH-l;t-~pCMll o6nyqeHHll, MHH; A-nOCTOllH-

Hall ~a.nHoaKTninioro p_acna.na 34111cl-0;0214 MHH-
1

• Pe3yJihTaT1:" onpe-. ' . . . . 

.,QCJICHHR BUXO,Qa peaKUHH 35cl(7,n) 34mCl•,QaHbl B Ta6n.l_ .. u cpaBHCHbl 

C ,QaHliblMH BUXO,Qa 3TOH peaKl(HH .n:pyrmi aBTOpOB · [ 11, 12 H 13]. 

© O6'Ll!,IUIHemthlil HHCTHT)'T RA0pHhllC HCcne,tlOBIHHil .lly6tta, 1991 

2' 

l 
'.1 
J 
·\' 

J 
l ... 

;-: 

:1 

1 ., 
. ~ 
:1 

.j 
·\ 

' I 
> I 
• I 

.1" 

I 
!' 

;I 
,_; 

:i 

·; 
. '1 

/ 

i 

3Tm1 './KC aKTHBall;HOHHNM MCTO~OM onpe.nenem,1 BblXO,Qbl $OTOll,QCpHb1X 

peaKu;nn 37 3JICMCHT0B npn KpaTK0BpCMCHH0M o6nyqeHHH T0pM03HL!M H3-

nyqeHHCM MHKpoTp0Ha Ha MaKCHMaJibHblX 3HeprHllX ycKopeHHblX 3JICKTpo~ 

HOB 14, 18 H 20 M3B. PeJyJibTan,1 BblX0,Q0B npe.n:cTaBJICIIbl B Ta6n.2. 

2. MCT0,Q HfAA MC,QHO-MOJIH6,QCHOBblX 

py.n: H npo.nyKT0B HX nepepa60TKH 

C Il;CJibD CHH'.IKCHHll npe.n:enoB 06Hapy~eHHll 0CH0BHblX H conyTCTBYD

mux 3JICMCHT0B MC,QHO-MOJIH6,QeHOBblX py.n H npo.n;yKT0B HX nepepa60TKH 

np0BC,QCH0 HCCJIC,Q0BaHHC no pa3pa60TKC MCT0,QHKR MH0r0JJICMCHTH0ro 

rAA MC,QHO-MOJIR6,n;eHos1,1x py.n: R npo.n;yKT0B Rx nepepa6oTKR c ucnonb

JonaHRCM T0pM03H0ro R3JiyqeHRR (18 M3B) MHKpoTp0Ha. 

AHaJIRTRqecKRH K0HTP?Jib TCXH0JI0rRqeCKHX npou;eccoB nepepa60TKR 

MC,QH0ro Cblpbll ,Q0JI:lKCH 06ecneqRBaTb nonyqeHRC .naHHblX 0 co.n:ep:lKaHHH 

0CH0BHblX (Cu, Mo), conyTCTBYkllllHX (Ag, Au, Se, Te, Ge, Ga, Ta, In, 

Cd, Hi, Co R .n:p.), BpC,QHblX ( As, Sb, Hg, Pb R .n:p.) R 0TXO,Q006pa-

3YIOIIlRX (Fe, Si, Al, Mg, Ca) 3JICMCHT0B B MaTCpRaJI0n0T0KaX Ha pa3-

JIHqHblX CTa,QRllX np0R3B0,QCTBa. 

O6pa3IU,I py.n, K0Hil;CHTpaTbl H 0TBaJibHblC XB0CTbl B BH,QC nopowKa 

noMemann B n0JIH3THJICH0BblC KaCCCTbl (c BHYTPCHHHM ,QRaMeTp0M 19 MM 

R BblCOTOH 3 MM), 3aKpb1TblC naucaHOBOH IlJICHKOH T0JimRHOH 6-10 MKM. 

HaBCCKa RX C0CTaBJIRJia 3,5-4 r ( K0HUCHTpaTbl ), 2-3 r ( HCX0,QHall 

py.na) R 1,5-2 r ( 0TBaJibHblC XB0CTbl ). 

B xaqecTBC MaTepRaJI0B cpaBHCHRR RCn0Jib30BaJIHCb CTaH.napTHblC 

o6pa3IU,I MC,QH0-URHK0BblX cyJibqlR,QHblX py.n rco CCCP: PYC-1 791-76, 

PYC-2 792-76, PYC-3 793-76, PYC-4 794-76 n noqs MAfAT3 Soil-:5 R 

soil-7; noJIHMCTaJIJIRqecKHX py.n YCJ MHP 3-85 R 4-85. MCT0,QHKa K0-

JIRqecTBCHH0r0 MH0r0JJICMCHTH0ro aHaJIR3a npose.neHa no cxeMe, 0llH

caHHOH B pa6oTe (14]. B Ta6n. 3, 4, 5 H 6 npe.ncTaBJICHbl pe3yJibTa

Tbl onpe.neJICHHR HCK0T0pblX 0CH0BHblX H conyTCTBYIOOIHX 3JICMCHT0B B 

06pa3u;ax MC,QHO-MOJIH6,QCHOBblX py.n H npo.nyKT0B HX nepepa60TKH MCT0-

,Q0M MH0r0JJICMCHTH0ro rAA H cpaBHCHbl C pe3yJibTaTaMH, nonyqeHHh!MH 

.npyrHMH MCT0,QaMH. H3 3TRX Ta6JIHU BR,QH0, qTo HfAA C ncn0Jib30Ba

HRCM T0pM03H0ro H3JiyqeHRll MHI<p0TpoHa M0:lKCT 6b1Tb C ycnexoM npHMe

HCH ,QJIR aHaJIH3a aemeCTBCHH0ro C0CTaBa MC,QHO-MOJIH6,QCHOBblX py.n H 

npo.nyKT0B ero nepepa60TKH, a TaK:lKC ,QJlll K0HTp0Jill 3arp~3HCHH0CTH 

OKpy:lKaDQCH cpe,Qbl npe.nnpHllTRllMH nepepa6aTblBaromel1 npoMbWIJieHH0CTH. 

_,,...~f ♦ ,,U.l!(IS -.a. .. ~~r:•'~;~.: 
\·~tnEJf'fri'3}' 

; tU41:;.tELl:: ~~::<:. 
t ~-0;:-;.1ti,~:v1~~rt,\ _____ .. -----~~ - . 



Ta6mu~a 1 • 

PeJynLTaTu onpe~eneHHH Buxo~a peaKQHH 35c1cr,n) 34mcl 

3HeprHH ycKopeHHUX 3ReKTpOHOB Buxo~ HJOTona 34mc1. 

(Em)· M3B pacna~ MORb-l p-l 

14 {3, 0+0,5) 102 

18 {4. 3~0,2) 104 
- 4 

18,5 {7,0+0,2) 10 (11] 

19 {8, 4~0, 1) 104 

20 9,1-104 (12] 

21 {1. 2+0,05) 105 

25 {l,6t0,02) 10
5 

(11] 

30 2,2 105 [13] 

Ta6nttQa 2. 

3KcnepHMeHTaRbHUe JHaqeHHH BUXO~OB $OTOH~epHUX peaKQHM 

~RH HeKOTOpux 3ReMeHTOB { BpeMH o6nyqeHHH 5-10 MHH) 

3neMeHTu, THn peaKQHM, nepuo~ Buxo~L_1Eacn.L_MonL_P1_ 
nonypacna~a u aHanuTttqeCKHe 14 M3B 18 MJB 20 M3B 

____ raMMa-nHHHHL_K3B __________________________________________ _ 

Mg 26Mg(r,p) 25Na 60 c 975,2 4,09+E3 l,22+E4 2,0l+E5 

Cl 35cl(r,n) 34mcl 32 M 146,5 4,32+E4 9,56+E4 1,43+E5 

Ti 48Ti{r,p) 47sc 82 q 159,4 1,78+E3 2,27+E4 l,41+E5 

er 50cr{r,n) 4~cr 42 M 152,~ 9;03+E3 1,75+E6 4,42+E6 
57 56 · · . · 

Fe Fe{r,p) Mn 2,57 q 846,6 1.,76+,¥4 l,83+E5 2·,38;tE5 

181ci~7 1~87+E4 2,08+E5 1,05+!7 

Ni 58Ni{r,n) 57Ni 36 q 127;0 2,97+E3 5,25+E4 2.81+E5 

Co 

Zn 

Ge 

1377,0 3,95+E3 5,88+E4 2,93+E5 
59co(r,n) 58co 1711 q 810,6 
64 63 Zn(r,n) Zn 38,4 M 669,6 

961,9 

1411,9 
70Ge{r,n) 69Ge 39 q 574,0 

872,0 

1106,5 
76Ge{r,n) 75Ge 82,2 M 199,2 

264,8 
75mGe 46 c 139,8 

4 

3,9 +E2 

9,49+E4 

1,0l+E5 

1,ll+E5 

.5,72+E4 

5,72+E4 

5,17+E4 

2,32+E4 

2,47+E4 

2,94+E3 2,98+~3· 

1,10+E6 l,91+E7 :: 

l,20+E6 2,15+E7 

2,00+E6 2,32+E7 

2,74+E5 3,45+E5 

3,21+E5 2,86+E5 

2,99+E5 3,12+E5 

4,36+E5 3,25+E6 

4,17+E5 3,28+E6 

4,19+E4 l,42+E5 2,65+E6 

,.. 

-

"'\. ,i . .,, 

,f,;. 

~ 

________________________________ nEo~omi<:eHne_Ta6n.2. ___________ _ 

Sr 86sr(r,n) 85msr 68 M 151,3 5,84+E5 7,lO+E6 1,56+E7 

Zr 

Nb 

Mo 

Cd 

88Sr(r,n)87msr 
90zr(r,n) 89zr 

89mzr 

93Nb{r,n)92~b 

100Mo{r,n)99Mo 

112Cd {r,n)lllmcd 

2,8 q 

78,4 q 

4,18 M 

240 q 

66 q 

48 M 

231,7 

388,4 

909,1 

587,8 

1508,0 

934,5 

739,7 

150,6 

245,3 
116cd(r,n) 115cd 53,5 q 492,3 

106cd{r,n) 105cd 56 M 
527,8 

347,1 

606,6 

961,1 

1301,8 

In 113rn{r,n) 112rn 14,4 M 606,4 

618,2 
112mrn 20 7 M 155 4 , , 

sn 112sn{r,n) 111sn 35 M 761,7 

1152,5 

1913,8 

124sn{r,n) 123msn 39,5 M 159,7 

Sb 123sb{r,n) 122sb 2,68 cyT. 564,1 
121sb{r,n) 120msb 15,9 M 1111,2 

Te 130Te(r,n) 129~e 69,6 M 459,5 

487,4 

cs 133cs{r,n) 132cs 6,47 cyT. 667,6 

Ba 138Ba{r,n) 137mBa 2,55 M 661,6 

ce 140ce{r,n) 139ce 137 cyT. 165,85 
139mce 54 c 754,4 

Nd 142Nd{r,n) 141Nd 60,3 c 756,5 
150Nd{r,n) 149Nd 1,73 'I 144,3 

211,3 

270,3 

sm 144sm{r,n) 143msm 65 c 754,4 

5 

5,70+E5 

2,26+E5 

6,75+E3 

3,12+E6 

3,98+E6 

7,31+E3 

2,14+E4 

4,49+E5 

6,94+E6 

2,77+E6 

1,32+E4 

2,22+E7 

2,54+E7 

4,91+E4 

8,08+E4 

3,48+E6 

1,46+E7 

5,28+E6 

2,14+E5 

8,95+E7 

.1, 02+E8 

1,6l+E5 

l,06+E5 

2,73+E7 

5,22+E5 3,59+E6 3,13+E7 

2,56+E5 7,77+E5 5,97~E6 

2,85+E5 6,77+E5 5,98+E6 

1,40+E6 9,04+E6 8,27+E7 

1,32+E6 7,00+E6 9,20+E7 

1,13+E6 1,35+E7 2,26+E8 

2,04+E6 1,20+E7 1.32+E8 

1,ll+E6 7,0l+E6 l,05+E8 

1,20+E7 5,81+E7 9,90+E7 

1,31+E5 7,02+E5 1,25+E6 

4,75+E6 4,67+E7 2,66+E8 

7,84+E6 4,74+E7 7,87+E7 

9,35+E6 3,68+E7 1,14+E8 

3,32+E7 2,85+E8 3,94+E8 

4,42+E5 6,08+E5 6,99+E5 

7,ll+E7 1,02+E8 1,18+E8 

1,29+E7 3,89+E7 5,92+E7 

1,36+E7 4,16+E7 6,32+E7 

1,53+E5 6,08+E5 

7,0l+E5 4,14+E6 

1,52+E4 2,94+E4 

1,26+E7 3,33+E7 

2,30+E6 2,46+E7 

4,25+E6 8,32+E6 

5,96+E6 1,09+E7 

6,06+E6 1,46+E7 

6,88+E7 4,35+E8 

l,28+E6 

6,85+E7 

9,47+E4 

1,64+E8 

9,07+E7 

3,57+E7 

4,18+E7 

3,97+E7 

1,50+E9 



________________________________ n2onoIDKeHne_Ta6n.2. ___________ _ 

Gd 160Gd(;,n) 159Gd 18,6 q 363,5 2,80+E6 5,34+E6 l,23+E7 

Tm 169Tm(;,n) 168Tm 93 cyT. 198,0 l,79+E4 3,28+E4 9,82+E4 

815,0 3,ll+E4 4,92+E4 l,02+E5 

Dy 162Dy(;,p)l61Tb 6,9 cyT. 

Yb 170Yb(;,n) 169Yb 31 cyT. 

74,6 l,2l+E5 3,72+E5 l,67+E6 

110,0 8,23+E6 2,46+E7 7,38+E7 

Hf 

w 
w 

Os 

Ir 

Pt 

Au 

Hg 

197,8 
176Yb(;,n) 175Yb 4,2 cyT. 282,6 

396,1 

180Hf(;,n)l79~f 18,6 C 

180W(;,n)l79~ 617 M 

186W(;,n)l85m W 1,6 M 

215,5 

221,5 

131,4 

188,2 
192os(;,n) 191os 15 cyT. 129,5 
191rr(;,n) 190rr 11 cyT. 518,4 
193 rr(;,n) 192 rr 74 cyT. 316,5 

192Pt(;,n) 191Pt 72 q 

197Au(;,n)l96Au 6,2 cyT. 

198Hg(;,n)l97~g 2318 q 

468,1 

538,9 

355,7 

133,9 

278,9 
199Hg(;,p) 198Au 2,7 cyT. 411,8 
200 199IIL Hg(;,n) ttg 42,6 M 158,4 

374,1 

l,45+E6 4,98+E7 l,25+E8 

7,64+E6 5,82+E7 l,79+E8 

l.07+E7 7,97+E7 3,17+E8 

5,89+E6 

8,89+E7 

3,50+E6 

4,33+E6 

9,23+E5 

4,57+E6 

6,57+E6 

7,36+E6 

5,78+E5 

5,34+E6 

4,23+E4 

7,22+E5 

3,27+E3 

l,26+E6 

2,60+E6 

5,3l+E7 

2,13+E8 

l,48+E7 

l,83+E7 

3,80+E6 

l,44+E7 

l,46+E7 

l,43+E7 

l,74+E6 

l,4l+E7 

3,93+E5 

2,83+E6 

9.04+E3 

5,07+E6 

9,94+E6 

l,47+E8 

2,8l+E8 

l,8l+E7 

2,66+E7 

l,27+E7 

7,27+E7 

6,35+E7 

5,89+E7 

5,23+E7 

6,29+E7 

l,86+E5 

l,6l+E6 

2,6l+E4 

5,69+E6 

8,82+E6 

Pb 204Pb(;,n) 203 Pb 52,2 q 279,2 6,16+E6 l,68+E7 7,35+E7 

u ___ 238u1,Lni 237u ___ 6L75cyT. __ 59L54 ___ 9L38+E6 __ 5L45+E7 __ 1L26+E8 
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Ta6mu~a 3. 

PeJynhTaT~ onpeneneHttll conep~amrn 3neMeHTOB co YC3 

3-85 11MenHo-Mom16neH0Ball pyna" (MHP) (n = 4, p = 0,95) 
__________ cone2~aHne __ B_nQOQeHTax ______ _ 

3neMeHT~ ______________ HrAA ___________________ npyrne_MeTonH ___ _ 

* Cu 0,82 (26) 0,82 (1) 

Mo 

Fe 

As 

Sb 

Na 
Mg 

Ca 

Ti 

Mn 

Cr 

Ni 
Zn 

co 

Pb 

Zr 

Rb 

Ce 

Nb 

w 
Ba 

Sr 

0,019 (2) 

3,03 (2) 

0,0215 (15) 

0,0025 (5) 

1, 14 (2) 

0,46 (2) 

0,20 (2) 

o, 25 (2) 

o, 012 (1) 

0,0022 (2) 

0,0019 (3) 

o, 011 (1) 

o, 0016 (3) 

0,0089 (5) 

o, 014 (2) 

0,0081 (11) 

0,0052 (9) 

0,0016 (6) 

0,0027 (9) 

0,101 (14) 

0,0214 (25) 

* 0,017 (1) 

(2,786) 

(0,0186) 

(0,0025) 

(1,15) 

(0,43) 

(0,21) 

(0,282) 

(0,015) 

(0,0020) 

(0,0024) 

(0,0129) 

(0,00774) 

(0,0100) 

(0,0078) 

(0,0044) 

(0, 0013) 

(0,0030) 

(0,0890) 

(O, 0177) 

Th 0,0004 (1) (0,00033) 
u _________________ oLooo3_fll ___________________ 10Looo298l_ 

npttMeqaHtte: B cKo6Kax naHa norpeWHOCTh nocnenHnx Qtt~p; 

* ) - aTTeCTOBaHH~e conep~aHttll. 

7 



Ta6mu~a 4. 
PeJyJlhTaTu onpeneneHHll coneplKaHHll OCHOBHUX ll conyTCTBy~mux 
3JleMeHTOB co YCJ 5-86 11Menm,rn: KOHI~eHTpaT 11 MHP (n=4, p=0, 95) 

______ coneQlKaaue_B_DQOQeHTax __________ _ 
_3neMeHTu ____________ HfAA _________________ n2yrue_MeTonu ____ _ 

Cu 31,87 (36) 32,0 (2) * 
Mo 0,13 (2) 0,14 (1) * 
Fe 19,6 (3) 19,8 (6) * 
Zn 0,125 (12) * o, 15 (1) 

Pb 0,016 (2) 0,014 (1) * 
As 0,28 (5) -------
Sb 0,037 (7) (0,040) 

* Se 0,0085 (3) 0,0077 (4) 

Te 0,0010 (8) 0,0008 (3) * 
Zr 0,0042 (9) (O, 0040) 

Ag 0,0062 (4) 0,0066 (2) * 
Au « 0,0005 (0,00001 - 0,0002) 

Ni 0,0061 (4) 

Co 0,0081 (6) 

Ge O, 0009 (2) 
_ Mg __________________ OL016_15l ________________ ---- _______ _ 

np1weqaaue: B cKo6Kax natta norpeWHoCTh nocnenttux Qtt~p; 
* ) - aTTeCTOBaHHUe coneplKaHHll. 

Ta6nuQa 5. 
PeJynhTaTu onpenenemia coneplKamrn 3JieMeHTOB co YCJ 

6-86 11MOJltt6neHOBblli KOHQeHTpaT" (1.-lliP) (n=4, p=0,95) 

____________ coneplKaaue_B_nQOQeHTax _______ _ 
_3neMeHTU ___________ HfAA ____________________ npyrue_MeTonu __ _ 

* Mo 51,50 (15) 51,6 (2) 

* cu 1,29 (6) 1, 35 (3) 

* Re 0,956 (8) o, 050 (6) 

As 0,038 (6) (0,04) 

Sb O, 0028 (4) 

Pb 0,020 (5) (0,019) 
Fe ________________ 2L37_151 ____________________ 12L40l ____ _ 

npIDvteqaaue: B cKo6Kax naaa norpeWHOCTh nocnenttux Qtt~p; 
* . ) - aTTeCTOBaHHUe coneplKaHttll. 
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Ta6nuQa 6. 

PeJyJlhTaTU onpeneneHllll coneplKaHllll 3JieMeHTOB co YC3 4-85 

11 0TBaJihHblli XBOCT" o6orameHttll MenHO-MOJitt6neHOBOii: pynu MHP 
(n = 4, p = o,95) 

_________ coneQlKaHue ___ B_IlQOQeHTax _______ _ 
_3JieMeHTu ______________ HfAA ________________ npyrue_MeTonu ___ _ 

Cu O, 128 (8) O, 115 (5) 

Mo 0,0083 (10) 0,0070 (7) 

Fe 3,00 (8) 2,73 (14) 

As 0,0048 (1) (0,0047) 

Sb 0,00070 (11) 

Na 1,36 (7) (1,29) 

Mg 0,41 (4) 

Ca 0,408 (29) 

Ti 0,26 (9) 

Mn 0,0087 (2) 

Cr 0,0018 (4) (0,0022) 

Ni 0,0021 (5) (0,00165) 

Zn 0,0075 (11) (0,0068) 

Pb 0,0079 (5) (0,0051) 

Zr 0,0165 (15) (O,Oi49} 

Rb 0,0085 (15) (0,0080) 

Ce 0,0036 (5) 
y 0,0006 (1) 

:Nd 0,0008 .(2) ----· 
w :0,0009 (4) (0, 001'6) 

Ba. 0,14 (3) 

Sr 0,021 (2) {0,0368) 

Th o, 00020 (5) 
_u ____________________ 0Looo10_15l ____________ ·----__ _ 

npIDvteqaaue: •B cKo6Kax naaa norpeWHoCTh nocJlenttux Qtt~p. 
* ) - aTTeCTOBaHHUe coneplKattllll. 
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rap611w W. 11 AP-•· 
MHoroaneMeHTH~H raMMa~aKTl1Ba4110HH~H aHaITl13 MeAHO~ 
Mom1611eHoe~x PYA III npOAYKTOB 111x nepepa60TK111 
Ha !'111KpOTpOH1! 

P6-91-123 

On11c~Ha MeTOAl1Ka MHoroaneMeHTHoro 11HCTpyMeHTaITbHOro raMMa-aKT11ea-. 
4110HHOro aHan11Ja (HfAA) MeAHo-Mon11611eH0B~X PYA Ill npOAYKTOB I/IX nepepa60TKl1 
C 111cnonblOBaH11eM TOPM03Horo 113ITyYeHl1R Ml1KpoTpoHa. HJMepeHHe aKT11BHOCTl1 

:o6hyYeHH~X 06pa34oe npOl13B0A11ITOCb C noMO~b~ Ge(Li)- Ill HP Ge-11eTeKTopoe. 
"anR KOhHYeCTBeHHOrO onpe11eneHHR COAepmaHHR aneMeHTOB np11MeHeH OTHOCH

TeITbH~H MeTOA cpaeHeHl-!R co CTaHAaPTH~Ml1 06pa34aM11. aaHHaR MeTOAHKa noJeo-
nAeT c 11ocTafoYHO HHJKHM11·npe11enaM11 06HapymeH111R .onpe11en11Tb co11epmaH11e 

. 10-24 aneMeHTOB B PYAaX 11 npOAYKTax I/IX nepepa6oTKI/I. CpaeH~Ba~TCR pe3ynb- , 
TaT~ HfAA c nonyYeHHblMl1 APYrl-lMJ/1 MeTOAaMH AITR CTaH11ap,H~X o6pa34oe MeAHO-
MOIT116AeHOB~X PYAIII npOAYKTOB I/IX nepepa60TKIII 1113 M0Hron1111. . 

r " 
Pa6oTa B~nonHeHa B fla6opaTop11111 RAepH~X peaK411H OH.AH. 

. . 

Coo6~ea11e 061,e,1umeHHoro HHCTHTyTa rutepm,1x 11ccne.noaaH11if. L(y6ua 1991 

flepeeoA aeTopoil 

Gerbish Sh. et al. 'P6-91'-123 
Multielemental Gamma Activation Analysis of Copper-
Molibdenium Ores and its Prodtiction · 
of Processing Using Microtron 

A method.of Mult:ielemental Instrumental Gamma Activation Analysis 
(iGAA) of copper-molibdenium ores and its production of processing using 
Mic~otron.bremsstrahlung is described. Activities of irradiation samples 
were measured by means of Ge"(Li) and HP Ge-detectors. Quantitative deter
mination of elements has been made using standard reference materials. 
This method.allows one to determine concentrations of 10-24 elements 
iri ores and its production of processing, The comparative tesults IGAA 

·· for Mongolian reference matsria1s of copper mo1ibdenium ores and its pro
duction of processin~ ire ~resented. 

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