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2. 

ABSTRACT 

!This inventory listra the isotopes which b w e  been 
concentrated electromagneticralf, along with the 
completed information on their enriched abmdances, 
and the element wights and product foms avail- 
able in milligram quantities t o  users on Atomic 
Energy Commission projects and in university and 
industrial laboratories. 
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4. 

Stable 1tso.t;apFzs: 
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5. 

This repor% of elecLmnaagneticaLly enriched isotopes is revised 

frequently Ro icclude all isotopes which are available for  use, o r  are 

io  the process of chcwfcal refinemfit. The most recenk infomation on 

the isotopic abundance of each enriched sample and the amount of each 

isotope i n  the invemory- is also Listed. The l i s t  also includes those 

isotopes which have been concentrsted but are not available at present. 

All weights report*ad are element weights converted from Cllmpound 

weights by %%andarc% gravimetric factors .  

On all shipment;s m t e r i a l  w i l l .  be shipped i n  the product form shown 

unless special arrangements aye nade f o r  fur ther  chemical processing. 

Isotopic abundme data. m-6 4.n t h i s  report, such 86 concentrations 

of other isotopes itl the sample, w i l l  be submitted upon request* Spec- 

trographic analyses a d  eomp'Lete isot,opic abundance data w i l l  be fo r -  

warded with a12 shipx?&s or  a x  soon as available.  

Any usem of iso%opes who need mass analysis services should check 

w i t h  the Isotopes Division of the A .  E. C. regarding t he i r  spec i f ic  

needs 

Isotopes protltl~ed by the  electromagnetic process are available in 

m i l l i g r a m  quaaat;i+,ics for disLributisn on Loan within and outside of the 

Atomic Energy Ccmmiesion and my be requested by tasing A .  E. C,* form 

100. Copies of this form may be obtained from the Isotopes Division, 

UfiJCLASSIFIED 



6. 

Users of' Stable Isotopes who need extensions of their loan periods should 

w r i t e  The Isotopes Division, Atomic Energy Coess ion ,  Oak Ridge, Tennessee. 

All purchase orders are to be sent to Dr. C. P. Xeim, Oak Ridge 

National Laboratory, Y-12 Area, Oak R i d g e ,  Tennessee. 



Atomic No. 
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Production 
Completed 

19 
2 
3 
2 
2 
15 
9 
10 
2 
29 
36 
10 
2 
12 
113 
18 
10 
15  
2 
5 

38 
4 
2 
11 
19 
15 

6 
16 
ll 
51 
4 

29 
7 
2 
9 
7 
7 
6 
10 
2 

23 
16 

3 

614 

No.of Sanples 
Now Ayailable 
For Shipment 

9 
0 
3 
2 
0 
11 
5 
7 
2 
22 
1 5  
12 
1 
9 
44 
9 
9 
10 
2 
4 
21 
2 
2 
5 

19 
14 
17 
16 

9 
30 
2 
25 
4 
2 
6 
6 
10 
6 

17 
2 
36 
16 
18 
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No. Of 
Individml 
Shipments Made 

65 
2 
2 
2 
0 
33 
19 
13 

5 
42 
30 
33 
0 

42 
50 
50 
21 
28 
7 
14 
44 
0 
3 
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42 
62 
1.5 
60 
18 
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18 
77 
25 
3 
16 
27 
31 
26 
33 
11 
59 
19 
50 

1,224 



8, 

Natural Isotopic  Abundance: Lithium 
Atomie Bo. 3 

L i  6 - 'g*L3% 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

i so tope  Series Sample (per cent) ( m i l  iigrams 1 Form 

43 * 91 

87.76 

95.5 

95 * 4 

99.4 

98 6 

98.32 

515.2 

95.4 

88.22 

94 * 07 

94.29 

91 0 75 

93 39 

99 * 89 

99- 91 

99.5 



Natural Isotopic Abundance: 

~i 6 - 7.43% 

Lithim (COB% +a) 
Atomic Bo. 3 

Ele c trornagne t ic  ally Concentrated Is0 tope s 

Abundance of AVAILABLE FOR SHIPMENT 
Product Enriched Isotope Element Weight 

Isotope Ser ies  Sample (per cent )  (milligrams) Form 



10. 

Natural Isotopic Abundance: Baron 
A%&c Bo. 5 

% io - 18.83$ 
B 11 - 81.1% 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

I3 LO DP 481(a) Amlysls  Incomplete 

EM 250(a) U y s i s  bxmplete 

B 11 DP 4&(a) ~nalyais Incomplete 

25 

10 

200 



Natural Isotopic Abundance: 

c 12 - 98.91$ 
c 13 - 1.0% 

Carbon 
~ t o m i c  HO. 6 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (mill igrams) Form 

c l 2  

c 12 C 



Natural Isotopic Abundance: 

Ng 24 - 78.98$ 

%g.nesiunk’ 
atomic Ho. 12 

Mg 25 - lO,O3$ 

Elect ramagne tically Concentrated Isotope s 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

Ng 24 

Mg 24 

fr4g 24 

i4g 24 

Hg 24 

E4g 24 

&I$ 25 

25 

ME 25 

Mg 25 

Mg 25 

Mg 26 

Mg 26 

i.ig 26 

Mg 28 

P 

Q 

BZ 

32 

BZ 

I32 

DZ 

P 

P 

Q 

Q 

BZ 

DZ 

P 

Q 

DZ 

99.5 

98.36 

99- 52 

99.2 

99.5 

99.4 

99- 59 

83.22 

83-22 

65.67 

62.59 

86.8 

92-33 

96.16 

97.00 

95 0 9.1 

98.12 



13 

Natural Isotopic Abundance: Silic0n 

si 28 - g2.17$ 
Atonic  No. 14 

si 29 - 4,714 
si 30 - 3.w 

E le c t r omagne tically Concentrated Isotope s 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

si 28 

Si 28 

si 28 

Si 29 

si 29 

Si 29 

Si 30 

si 30 

Si 30 

AI-AJ 

BW 

EB 

AI-AJ 

Bw 

EB 

AI-kJ 

BW 

El3 

99*4 

98.1 

99 16 

68,6 

63.6 

68,62 

63.9 

49.6 

64.04 



14. 

Natural Isotopic  Abundance: 

8 32 - 94.w A%omic No. 16 

s 33 - o*w 
S 34 - 4.29 

s 36 - 0.028 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

CX 

Ed 

CX 

cx 
ES 

ex 
cx 
ES 

ES 

97 2 9 0  

98-45 

5.51 

5.54 

9.8 

20.65 

5.38 

14.92 

0.88 



35 - 
c 1  37 - 

15 

Natural Isotopic Abundance: Chlorine 
Atomic Bo. 17 

7 5 M  

24.6$ 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per  cent) (milligrams) Form 

AV 161( ~ 1 )  

DH 436(a) 

DH 4 3 8 W  

79.5 

9 * 4  

65.6 

18 

0 

248 



16 

Natural Isotopic Abundance: PO%t%SSiTJEi 

Atomic Bo. 19 
39 - 93.254 

.#K bo .. O.Oll$ 

K t61 - 6,744 

E lee tr omagne tically Concentrated Isotope s 

Abundance of AVAILABLE FOR SHIPMENT 
Product Enriched Isotope Element Weight 

Isotope Series Sample (per cent) (mil figrams) Form 

99.93 

99.5 

99.9 

99.9 

99.94 

99.74 

99 89 

99 * 96 

99.94 
99.83 

0.16 

0.40 

0.14 

0.14 

1.31 

0.40 

0,40 

0 

1,592 

35 

9,920 

19,428 

5,659 

9,3& 

18,470 

24,977 

10,413 

0 

0 

0 

0 

10 

E 4  

318 



-1-7 4 

Natural Isotopic Abundance: 

39 - 93.2% 

40 - O.OU$ 

F: 41 - 6,74$ 

Potassium (cont d) 
Atonic Eo, 19 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

DT 

EX 

EP 

FA 

w 
BJ 

@I 

DA 

DB 

DT 

DT 

EX 

Eli 

P A  

7.13 

3.64 

7.75 

0 e 978 

88.36 

92*9 

86.8 

95 45 

91.61 

98.94 

98- 94 
99.20 

9923- 

87.75 



18. 

Calcium 
Atcwsie mso. 20 

0 

114 

1,048 

5,825 

35,259 

28,720 

44,750 

0 

393 

210 

439 

0 

0 

0 

0 

7% 

0 

Sa k3 .. Owl@$ 

ca. 4.b - 2.06$ 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 



19 * 

Natural Isotopic Abundance: 

La 40 - 96.96$l Ca 46 0.0033% 

C&e€um (ern% ta) 
Atcilaic No. 20 

ea 48 - 0,18976 
Sa 4it - 2*36$ 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent )  (mill igrams) Form 



20. 

Natural Isotopic  Abundance: T%-txm.iw 

2%. 46 - 7*y@ 

T i  4.T - 7*4s$ 

A%rrmic No, 22 

Ti 50 - 5*48$ Electromagnetically Concentrated Isotopes 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per c e n t )  (milligrams) Form 

84.26 

src.26 

82 .I 68 

82 -05 

82.05 

63.u. 

99*23 

98 YO 

"77.62 

7 ~ 6 2  

71 27 

84 * 69 

84.69 

81.44 

0 

83 

309 

8 

99 

1,844 

50 

23,108 

37 

55 

432 

0 

0 

4% 



23. 

Natural Isotopic Abundance: V-Um 

v go - 0.26% 

v 51 - 99.78 

Atmic XO. 23 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per c e n t )  (milligrams) Form 



22. 

Natural Isotopic  Abundance: 

Cr 53 .. 9.49% 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Ser ie s  Sample (per cent )  (mi 1 ligrem s 1 Form 



Natural Isotopic  Abundance: 
PC. C, -_ 5.{jy$ 

Iron 
Atomic r b .  26 

1. r-,- "1 7f,(L, it' 2 j r, -02 I 

E le ctromagne tic ally Concentrated Isotope s 

Abundance of AVAILABLE FOR SHIPMENT 
Product Enriched Isotope  Element Weight 

Isotope S e r i e s  Sample (per c e n t )  (milligrams) Form 

5'7 

268 

1.9 5 

0 

11 

32 

343 

16 

10 

10 

69 

62 

47,272 

1,534 

3,235 

901 



Natural Isotopic  Abundance: I ron  

F e  5L .- [j g!#* 
At;omic NO, 26 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope  Element Weight Product 

i so tope  S e r i e s  Sample (per cent) (milligrams) Form 

cz 

FC 

FN 

B 21.10 62 



Natural Isotopic  Abundance: Iron (cont 'd) 
Atomic Wo. 26 

%c 5k - 2$0$ 

Electromagnetically Concentrated Isotopes 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope  Element Weight Product 

Isotope Series Sample (per cent)  (milligrams) Form 

69 63 

33.2 

67.9 

75.8 

77.6 

$50 .'I 

51.91 

'79 - 43 

62.38 

59 4 31 

31.9 

59.3 

43.45 

74.6 

ho.61 

45.43 

67.3 

15 

69 

0 

0 

2 4- 

0 

509 

232 

830 

i, 381 

1,245 

1,122 

2,571 

190 

1,687 

1,018 

278 



26. 

Natural Isotopic Abundance: 

Fe 54 - 5.9@ 

Fe 56 - 91.52$ 

Ison { cont “a) 
Atomic NQ4 26 

2 * 21c$ 

0 3b$ 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope  Element Weight Product 

Isotope Ser ie s  Sample (per cent) (mi  1 figr ams 1 Form 

Fe 58 

1,76 

165 

0 

0 

Refinement Inconple -3 

Analysis Incomglete 1,256 

22.0 3-5 

40.7 0 

10.3 44- 

46 .o 0 

23*4 39 

71 .? 92 

796.8 0 

7 1 3  0 

7517 117 

42.0 484 

34.8 37 



27. 

Natural Isotopic  Abundance: 

Fe 54 - 5 - 9 6  

Iron( cant ‘d) 
Atomic No. 26 

Fe 56 - 91.52$ 
Fe 5’7 - 2*24$ 

ye 58 - 0.394 

E le ctrus~agnetically Concentrated Is0 topes 

Abundance of AVAfLABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

Fe 58 

Fe 58 

Pe 58 

Fe 58 

Fe 58 

Fe 58 

Pe 58 

Fe $8 

Fe 58 

76 13 

79.39 

74.20 

59.65 

aslalysis Incomplete 

Aaalysis Incomplete 

65 85 

78.66 

78.02 



Natural Isotopic Abundance: Nickel 
Atonic Eo. 28 

~i 58 - 67.b$ 

Mi 60 - 26.7% 

ai 61 - 1.2$ 

x i  6-4 - 0.8% Electromagnetically Concentrated Isotopes 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope  Element Weight Product 

Isotope Series Sample (per cent) (mill igrams) Form 

J 

K 

LS -AT 

a? 
FJ 

J 

J 

K 

AS -AT 

m 

PJ 

5 

K 

As-AT 

DF 

PJ 

J 

0 

12 

134 

5,685 

18 

390 

680 

5 

0 

0 

28 

0 

40 

Q 

ETiU 

mi0 

BiO 

N i O  

Hi0 

NiO 

N i Q  

N i O  



Natural Isotopic Abundance: D i c k e l  
A"camic Do, 28 

Si 58 - 67*4$ % 

Bi 60 - 26.776 

E lectromagneticsllly Concentrated Isotopes Ni 64 - O , M $  

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per c e n t )  (milligrams ) Form 

Ni 62 

xi 62 

Mi 62 

gi 62 

~i 64 

wi 44 

wi 6k 

Bi 64 

MI 64 

As-AT 

K 

DF 

PJ 

J 

K 

M-AT 

DF 

FJ 

20 'Mi0 

50 NiO 

0 

10 NiO 

0 

0 

0 

0 



30.. 

Natural Isotopic Abundance: COPPf= 
Atomic No, 29 

G U  63 - 69,0976 

el 65 - 30*9"2$ 

E lectromagneticarly Concentrated Isotopes 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (mil Iigrams) Form 

A 

A 

3 4  

AS -AT 

AV 

DF 

DL 

Du 

FJ 

A 

A 

AT 

m 

97.0 

97 *o 

99.35 

99 0 77 

9 8 2  

99 .I1 

96.12 

99 9 40 

CUO 

CL3.0 

CVQ 

cuo 

cuo 

CUO 

cuo 

GUO 

CUO 

cuo 



Natural Isotopic  Abundance: zinc 
zn 64 - 4g.l8$ Atomic No, 30 

Zn 70 - 0 a 6 1 $  Electromstgaetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope  Ser ie s  Sample ( p e r  c e n t )  (milligrams) Form 

AG 

BK 

EK 

BR 

BK 

Efi 

AG 

BK 

Ex 

AEI 

BK 

EK 

AH. 

3K 

BK 

EK 

83.8 

93.4 

93 12 

78.4 

7 6 ~  

93 e 79 

62.6 

5Q*O 

60.46 

72.6 

93.9 

95.47 

32.9 

32*0 

32.0 

48.40 

394 

0 

9 9  530 

712 

0 

7,900 

0 

102 

1,303 

0 

18 

6,631 

20 

39 

0 

231 



32 

Natural Isotopic  Abundance: G r t l l i m  
Atomic NQ. 31 

Ga 69 - 60,00$ 
Ga 71 - 49,oa$ 

E le ctromagne tica f ly Concentrated Is0 tope s 

Abundance of AVAILABLE FOR SHIPMENT 
Product Enriched Isotope Element Weight 

Isotope Ser ies  Sample (per cent) (milligrams) Form 

Ca 69 E1 554( a) 98.42 11,827 Ga203 

Ca 73. E1 555( 4 98.08 137 Ga2u3 



33 * 

Natural Isotopic Abundance: Gemanium 
Atomic No. 32 

G€! 70 - m,43$ Ge 76 - 7*75$ 

Ge 72 .. 27-h-L$ 

Ge 73 - 7.%$ 

GE 74 - 36*37$ 
Electromagneticalfy Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series  Sample (per cent) (milligrams) Form 

Ge 70 BD-m 205-210(a) 88.1 3 59 Ge02 

Ge 72 BD-3E 2&-2il(a) 89.2 1,162 @=02 

Ge 73 BD-BE 207=212(a) 68.9 0 

c;C 73 BD-BE 207-212( ar> 68.9 186 m 2  

Ge 76 BD-BE 2G9-2lk(a) 79.3 0 

Ge 74 BD-BE 208-a3(a) 9 5 e 2  1,762 Ge02 



34, 

Natural Isotopic  Abundance: Selenium 
AtoMc Bo. 34 

Se 74 - 0,84$ Se 80 - 49*97$ 

Se 76 - 9.15s ~e 82 - 8.8% 

Se 77 - 7.53% 

sc 78 - 2’3.6% 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope  Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

BK 

3s 

CY 

CY 

DY 

FG 

FG 

rn 
BS 

a 

m 
DY 

FG 

FG 

AK 

BS 

BS 

6. 5 

I4,l 

12.3 

12.3 

12.08 

18.02 

33.06 

433.5 

41.5 

54.8 

54.8 

57 40 

TIC. 20 

88.52. 

50*1 

53 -6 

53 06 

49*4 

10 

0 

0 

255 

3.43 

90 

0 

10 

600 

542 

390 

89 

374 

148 

99 

143 

500 

408 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

S e  

Se 

Se 

SE? 

Se 

Se 

Se 

Se 



Natural Isotopic Abundance: 

Se 74 - 0,8-4$ sc 80 - 49*97$ 

Se 78 - 23,52$ 

Electromagnetically Come ntrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

58.49 

74 . 22 

83 e 16 

86 a 58 

9L73 

86.00 

79.3 

79 .3 

72.7 

8L7 

8x7 

52,56 

90.24 

96*55 

8 6 ~  

94.6 

94.6 

52 

203 

20 

20 

25 

. 8  

68 

3-04. 

2,853 

707 

1,024 

52 

667 

145 

281 

1,120 

257 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

S e  

Se 

Se 

Se 

Se 

Se 



Natural Isotopic Abundance: Selenium (con%'d) 
Atomic No. 34 

Se 74 - o,@$ Se 80 - 49.9$ 

se 76 - 9a5$ se 82 - 8,894 

se 7'7 - 7*53$ 

se 75 - 23.62$ 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per c e n t )  (milligrams) Form 

CLr 

DY 

FG 

PG 

AT\[ 

RS 

BS 

CY 

CY 

CY 

FG 

FG 

91*7 

93.76 

96*94 

98*39 

49.6 

44 e 4- 

4.4.4 

51.6 

5 ~ 6  

52 36 

75 * 74 

89-87 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 



37. 

Natural Isotopic  Abundance: Bromine 
Atomic No, 35 

Br 79 - 50057% 

~r 85 - 49.43% 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Ser ie s  Sample (per cent) (milligrams) Form 



Natural Isotopic Abundance: 

' ~ ' b  a5 - 72,27$ 

*Rb @? - a*73$ 

E le c t romagne t ically Concent rated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) ( m i l  figrams) Form 

RB e5 

Rb 8'7 

Ew 

EW 



Natura1 Isotopic Abundance: 

SL" 84 - 0,5676 
Strontiura 
Atmie IBa. 38 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element  Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

z 

BZ 

EN. 

1% 

Z 

Z 

BL 

EH 

FL 

EB 

FL 

z 

33L 

EH 

FL 



40. 

Natural Isotopic Abundance: Zirconium 
Atmic Eom 40 

Zr go - 50983% 

Z r  % - 1707% 
E lec tromagne tic ally Concentrated Is0 tope s Zr 96 - 2.9% 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (mi 1 ligram s )  Form 

18 

460 

7,045 

1,878 

3,612 

11,487 

50 

100 

33 

1,956 

839 

1,998 

0 

65 

387 

1,951 

LQ99 



Natural Isotopic  Abundance : zirconfa 

Zr 90 - 50.83% 
Atoanfc BO. 40 

Zr SC; - 2+gg$ Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope  Element Weight Product 

Isotope Ser ie s  Sample (per c e n t )  (milligrams) Form 

95-38 

82.1 

a2,1 

92.8 

92.8 

8*1*P2 

4~ .6  

74.6 

74.6 

43.6 

89 48 

5,577 

94. 
40 

68 

1,794 

861 

5,325 

22 

0 

20 

0 

140 



Natural Isotopic Abundance: 

Wc 92 .. 15.04s MO 98 - 24,M$ 

No 94 - %35$ Mk LOO- 9.63$ 

Molybdenum 
Atamic No. 42 

MO 96 - 16,5646 
MO 97 - g.&$ Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

R-T 

R -T 

As6 

AW 

R-T 

AM 

ROT 

AW 

AW 

R-T 

A\? 

R-T 

R-T 

R?4 

R-T 

33-9 

AW 

92.07 

92,07 

95*5 

95.5 

74.68 

79.1 

00.75 

80 0 

88.0 

85 * 94 

9.6 

71 * 97 

n.97 

75.4 

95 -0 

89.9 

%*3 

24 

485 

0 

225 

0 

120 

1,405 

121 

182 

3,397 

581 

474 

284 

1 , U O  

637 

493 

1,109 



Natural Isotopic Abundance: Holybdenunr 
Atoslnfc No. 42 

HO g2 - 15.&$ MQ 98 - 24.0@ 

HG - 9.35$ MO 100- 9*67$ 

Mo 95 - 
&IO g6 - 1636% 
ltbio 97 - 9*w Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per c e n t )  (milligrams) Form 

0 

200 

240 
M'3 

m03 



44, 

Natural Isotopic Abundance: 

Ag 107 - 51,%$ 
Silver 
A t d c  Boo 47 

Electromagnetically Concentrated Isotopes 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

M 

s-u 

S-tl 

EA 

N 

s-u 

s-u 

EA 



45 - 

Natural Isotopic Abundance: C&&IZUEl 

Cd 108 - 0.8* ca 1x3 - 12.34% 
ca 1-06 - l.22q5 Cd 112 - 23*79$ Atmic No. 48 

Elect rornagne tically Come ntrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Samplp (per cent)  (mi 1 ligrams ) Form 

Cd 106 

Cd 104 

Gd 108 

Cd 108 

C d  108 

ctt P7.0 

Cd 110 

ca I ~ E  

ca. 1x1 

Cd 112 

Cd 112 

ca 113 

Cd 1x3 

Cd 114 

Cd Ill! 

Cd 514 

Cd 116 

AC 

m 

Ax 

bx 

CD 

Ax 

CE 

AC 

CE 

Ax 

CE 

AB 

CE 

AC 

CE 

CE 

AB 

19 6 94 

32.9 

14.2 

14.2 

24.8 

55.8 

70.0 

5 3 - 3  

64.5 

79.3 

83.5 

25.5 

54.1 

79.52 

94.2 

94.2 

24.01 

CdO 

CdO 

c do 

C d0 

CdO 

C do 

CdLl 

CdO 

caa 

cao 

cao 

CdO 

CdO 

c do 

CdO 

C d0 



46. 

Nat 

Cd 

ural Isotopic Abundance: Cadmium (eon.tld) 
ALomZe Eo. 48 

106 1.2& Cd 112 - 23.790 

Cd 111 - 12.86$ Cd 116 - 7.66$ 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

cd 116 

ca 3.1.6 
31 C do 



47 

N a t  ura 1 Isotopic Abundance : Indium 
Atmic No. 49 

* ~ n  113 - 4.M 

Electromagnetically Concentrated Isotopes 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

22.8 

16.8 

65.4 

14.2 

58.58 

99.56 

99*6 

99.6 

99.9 

99-8 

99 p 92 

99.94 



48. 

Natural Isotopic  Abundance: Tin 
Sn 112 - l.O@ Sn 118 - 24.07$ Atomic No. 50 

%adi oact ive 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope  Element Weight Product 

Isotope Series Sample (per c e n t )  (milligrams) Form 

EL 

CR 

E@ 

AL 

BI 

CR 

EC 

BI 

CR. 

EC 

ar, 

AY 

BC 

BI 

CR 

EC 

AL, 

30.8 

45.5 

72 I 49 

32.7 

19.2 

24 -1 

50.03 

4.5 

12.1 

14.0 

76-3 

7 4 3  

58.4 

43.2 

89/57 

9.64  

69.8 

10 

0 

0 

0 

0 

0 

160 

28 

0 

535 

0 

116 

388 

304 

3,840 

7,284 

0 



49 * 

Natural Isotopic Abundance: Tin (cont'd) 
srz 112 - l.Ca$ SEI 1x8 - 2keO@ ' Atmic Bo, 50 

Sn 117 - 7.68s * n 124 - k.8@ 
Elecfromagne tica y oncentrated Isotopes 

AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

*Radioactive 
Abundance of 

Isotope Series Sample (per cent)  (milligrams) Form 

BI 

CR 

EC 

AIL 

AP 

BC 

BI 

m 

EC 

AJ, 

AY 

w: 

SI 

CR 

EC 

Al l  

AY 

74.3 

73 * 93 

Tl*.07 

69.3 

go*l 

91.8 

84.6 

93 26 

94 - 97. 
68.3 

77.3- 

64.4 

78.5 

78.25 

79.82 

93.5 

95.4 

288 

4,748 

4,482 

918 

1,014 

63 

1,020 

8,510 

13, x?6 

0 

93 

3432 

166 

5,024 

18,057 

420 

1,588 



Natural Isotopic  Abundance: Tin (cont ‘d) 
8n 112 - L*O@ Sn 118 - 24.07% Atonic no. 50 

Sn 114 - 0.6% sn  119 - 8,639 

sn 115 - 0.4476 Sn 120 - 3;1.53$ 

*&dioaetive 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent)  (milligrams) Form 

sn 120 

Sn 220 

5n E20 

an 120 

Sn 3-22 

3 1  122 

sn 122 

Sn. 122 

511 3-22 

Sn 122 

So 124 

Sn 124 

Sn 12% 

‘-3a 124 

Sn 12k 

s u  l2rc 

Sn 3.24 

Sn 1214 

53.0 

97.01 

98.14 

61.0 

70.7 

42.9 

45.8 

83.66 

88.92 

64.5 

52.0 

71.0 

71.0 

83.1 

83.1 

83.1 

95 0 04 

1,760 

18,im 

18,026 

0 

0 

0 

13 

2,545 

2,235 

0 

0 

0 

125 

0 

0 

0 

30 



Natural Isotopic Abundance: Tin (contiit) 
Sn 112 - rt.€x$ 8n 118 - 26.0’$ A t o m i c  Ro. 50 

Sn U 4  - 0.68% SXI. 119 - 8.63% 

Sn 127 - 7.68$ *E 124 - 
EPec omagnetk%fy Concentrated Isotopes 

*Radioactive 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series  Sample (per cent) (milligrams) Form 

Sn 124 EC 536( 1 95.04 0 



Natural Isotopic Abundance: 

sb 3.21. - 57.2s 
Sb 123 I 42.’75$ 

Electromagnetically Concentrated Isotopes 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (mi 1 ligra m s 1 Form 

Sb 121 AE 

Sb 121 BT 

5% 123 &E 

sb 123 ET 

99.4 0 

97.1 75 sb 

96.7 0 

95.6 1,379 sb 



53 

Natural fsotopic Abundance: 
Te l20 - 0*09&$ Te 3-26 - 18.69 

Te 125 - 6.97% 
Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Ser ie s  Sample (per cent) (milligrams) Form 

Te 120 

3e 120 

T e  120 

Te 120 

Te l.22 

T@ 122 

Te I22 

Te 122 

z'e 3-23 

~e ne3 

123 

Te 123 

Ye 124 

Te 124 

Ye 12h 

ye 124- 

Te 12b 

18.0 

13-7 

22.3 

19.90 

77.8 

79.4 

86.24 

81.72 

34.9 

45.8 

63.91 

48.58 

72*5 

83.9 

21.8 

76-47 

81.34 

0 

0 

0 

12 

19 

0 

39 

240 

7 

0 

67 

114 

56 

198 

225 

555 

650 

Te 

Te 

Te 

Te * 

Te? 

T&? 

Te 

Te 

T?? 

Te 

Te 

Te 



54 

Natural Isotopic Abundance: 
Te 120 - O.O~$ Te 126 - 18.@$ 
Te 122 - 2.hG$ ~e 2-26 - 3~81s 
ye 123 - 0.86s +?re 130 - 34.44% 
Te 124 - 4*67$ 

- 6g97’ Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHlPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per  cent) ( m i l  ligra rn s) Form 

AU 

CR 

CA 

CA 

D): 

z, 
PLIJ 

CA 

cn 

eA 

DX 

m 

AU 

CR 

CA 

CA 

CA 

81.1 

87.9 

40.5 

87.9 

81.65 

00 .53  

93.2 

95.4 

95.4 

79.0 

8 9 . ~ 0  

93 -46 

93.5 

94.4 

94.4 

91.8 

94.0 

38 

0 

264 

2,230 

0 

1,262 

1,496 

1,547 

943 

914 

4,411. 

3 1 263 

1,156 

8,795 

714 

1,594 

111 

Te 

Te 

Te 

Te 

Te 

Te  

Te 

Te 

Te 

Te 

Te 

Te 

Te 

Te 

Te 



55 * 

Natural Isotopic  Abundance: Tellurium ( cont ' d 1 
Atomic Eo. 52 

Te 122 - 2.46s Te 128 - 31.81$ 
Te 123 - 0.869 Te 130 - 34.44$ 

Te 124 - 4.5'7$ 

%le 125 - ,5.97$, Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched i so tope  Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

DX 

2% 

AU 

CA 

CA 

CA 

DX 

2% 

82.32 

96 47 

93.0 

91.4 

93.5 

93.5 

78.23 

97.78 

5,7@ Te 

4,681 Te 

530 Te 

7,905 Te 

0 

950 Te 

4,936 Te 

4,914 Te 



Natural Isotopic  Abundance: 

Ba 1-30 - 0,103$ Ba 137 - 11.25$ 
Barium 
Atomic No. 56 

Ba 132 I 0.096$ sa. 138 - 71.8346 

Ba 134 2.39 

BA 136 - 7.7@ E lectromagne ticaly Concentrated Isotope s 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched i sotope  E lement  Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 



57 * 

Natural Isotopic Abundance: 

La 138 - 0*08@ 

Electromagnetic ally Concentrated Isotopes 

Abundance  of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element  Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 



58, 

Natural Isotopic Abundance: Cerium 
Atomic So. 58 

Ce 136 - 0.195% 

Ce 140 - 88.44$ 

Ce 142 - U.l@ 

Electromagnetically Concentrated Isotopes 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element  Weight Product 

Isotope Series Sample (per cent) (mil figrams) Form 

Ce 136 

Ce 136 

ce 136 

Ce 138 

@e 138 

Ce 138 

Ce 140 

Ce I40 

Ce 140 

Ce lh0 

C e  142 

@e 142 

Ce 142 

DD 

DW 

Ex 

DD 

DtJ 

FK 

a7 

DD 

DW 

FK 

DD 

D'ilr 

FK 

16.6 0 

8.94 0 

22.29 0 

8*9 0 

4.42 300 Ce02 

Refinement Incomplete 

98.5 3,786 CeOZ 

98.7 8,397 ceo2 

9 - 2 5  0 

Refinement Ine -let c 

29 cd)2 87.4 

84.42 516 Ce02 

Refinement Incomplete 



59 

Natural Isotopic Abundance: Neodymium 
Atomic Ho. 60 

Ed 142 - 26.839 Bd 146 - 
5id 143 - 12.1@$ Ed 148 - 5.8@ 

Electromagnetically Concentrated Isotopes 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

............ . ...., ................. 



60. 

Natural Isotopic Abundance samasium 
Atamic No. 62 

150 - 
*Radlio,mctive 

7.38$ Electromagnetically Concentrated Isotopes 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

72 * 13 

58-93 

81.63 

78.35 

76.01 

62.40 

71 53 

73 01 

74 \. 09 

68.04 

89 * 90 

93 92 

92. io 

94 * 05 

17 

82 

14 

377 

729 

649 

34 

131 

348 

907 

3,312 

4,769 

2, a 9  

2,208 



Natural Isotopic Abundance: 

Hf 174 - Hf 179 - 1.3.6?qE, 

Hafnium 
Ataanic No. 72 

Hf 3-76 - 5 . e  

Hf 177 - 18.53s 

HP 178 - 27.25s 
E le c t romagne tic ally Concentrated Is0 t ope s m 179 - 13.6776 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent )  (milligrams) Form 

.,. .................................... -.- ..ii....i_.______....._ ~. ~ 



62. 

Natural Isotopic Abundance: Tungsten 
A ~ Q X B ~ C  310. 74 

I! 180 - 0~16% 

w 182 - 26.21% 
W 183 - 14,335 
IJ 184 .. 30.61$ 
1.r 1% e 28,69$ Electromagnetically Concentrated Isotopes 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element  Weight Product 

Isotope Series  Sample (per cent) (mill igrams) Form 

w 180 
w 180 

l-7 180 

w 180 
w 182 
w 182 

w 182 

w 183 

w 183 

w 183 

'frJ 184 

W 184 

17 184 

TJ 184 

w 1% 
57 186 

w 186 
w 186 

BG 

CL 

CL 

IaJ 

BG 

CL 

EL 

BC 

CL 

EL 

BG 

CL 

CL 

EL 

BC 

CL 

CL 

EL 

9.00 

4.95 

4.95 

6*95 

94.25 

91 58 

92-33 

86.21 

82.01 

82.63 

97 * 72 

91.14 

91.14 

9 5 * 6  

97.94 

97.17 

97.17 

0 

41 

54 

275 

46 

,639 

10,990 

a 7  

745 

6,164 

440 

106 

2,980 

10,974 

92 

616 

372 
_ _  97.54 11,493 worj 



Natural Isotopic Abundance: 

Re 185 - 37.31$ 

Re r87 - 62.68 

Rhenium 
AtamSe No. 75 

Electromagnetically Concentrated Isotopes 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per c e n t )  (mi I ligram s ) Form 

85 38 

98.22 

2,512 

7x5 

Re 

Re 

cp 

CP 



Eg 198 - IO.@$ I16204 - 6.%$ 

Hg 199 - 1 6 . e  

RE xbo - 23.1076 
HE: 201 - 13.20,~ Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enr iched  Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

DR 

DR 

Mi 

DR 

CR 

DB 

Dli 

Ill? 

DR 

DR 

PI3 

DR 

DR 

DR 

DR 

DR 

DR 

8.44 

1-90 

1.k6 

79.11 

66 11 

53 9 37 

54.35 

73.9 

72.1 

68.0 

6 - 4 5  

62.51 

91 39 

8&4$ 

80.85 

74.90 

64.66 

0 

0 

347 

366 

374 

853 

2,930 

45 

28 

0 

43 

177 

103 

=9 

749 

3,478 

1,420 



6 5 .  

Pvrercury (eo& ' d) Natural Isotopic Abundance: 

8g 196 - a16$ Bg 202 - 29..76$ 
Eg 198 - ~0.02$ Bg 204 - 6.86% 

Eg 199 - 1&9@ 
200 - 23.1C$ 

Electromagnetically Concentrated Isotopes 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (milligrams) Form 

76.28 

71.8 

62.48 

57-93 

57*3 

51.48 

98.3 

98.06 

97033 

$045 

95 e 13 

91 I 46 

51 * 87 

80.27 

75e.75 

89 * 17 

'77 61 

1,492 

26 

90 

230 

178 

u!l 

52 

20 

55 

122 

379 

1 3  032 

354 

4,334 

825 

31 

228 

............................... .... . . . . . _. . . . . . . . . . . . . . . . . . . . . . , . . . . , . . . . . . . . . . . . . 



Natural Isotopic A bundance: 

Hg 202 - 29.76% 

~g 201 - 1 3 . ~ ~ 3  Electromagnetically Concentrated Isotopes 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent) (mi lli grams ) Form 
0 ET3 49169 69.80 



67 a 

Natural Isotopic Abundance: Thallium 
Atomic Eoe 81 

““1. 203 - 29.51% 

E le ctromagne tically Concentrated Is0 tope s 

Abundance of A V A I L A B L E  FOR SHIPMENT 
Product Enriched Isotope Element Weight 

Isotope Series Sample (per cent) (mi liigrams) Form 

Ti 203 BV- 3 

TL 203 BX 

‘1:1 203 BY- 3 

T1 203 CC-3 

TI 203 CP-3 

T1 203 CG- 3 

TI 203 CH- 3 

TI 205 BR-3 

T I  235 BU-3 

si1 205 sv- 3 

T l  205 BX 

205 Ew-3 

Tf 295 ce-3 

TI 205 a?- 3 

171 205 CH-3 

T1 205 CJ- 3 

75.6 

61.1 

47.9 

58.8 

86,o 

34.1 

6 ~ 0  

89- 5 

92a s 
95.2 

98.7 

92.8 

86.1 

95.6 

91.8 

90.5 



t 68. 

Lead 
Natural Isotopic Abundance: 

Atomic No. 82 
Pb 204 - 1.37% 

Electromagnetically Concentrated Iso topes 

Abundance of AVAILABLE FOR SHfPMENT 
Enriched Isotope Element  Weight Product 

Isotope Series Sample (per cent) ( m i  1 Iigra m s) Form 

4 3 ( d  7.8 87 mcr04 
16.69 

16.69 

23.4 

27,O 

25.70 

75.67 

77.9 

71.3 

71.3 

81.0 

64 0 93 

61.55 

48-2 

48.2 

66.8 

56.8 

61.6 



Natura1 Isotopic  Abundance: Lead {cont'd) 
Atomic No. 82 

Fb 2oiC - 1.37% 
n zstj - 26.26% 

€% 207 - 20.8276 

Electromagnetically Concentrated Isotopes 

Abundance of AVAILABLE FOR SHIPMENT 
Enriched Isotope Element Weight Product 

Isotope Series Sample (per cent )  (milligrams) Form 

F% 207 

Pb 208 

Fb 208 

m 208 

Pb 208 

pb 208 

Pb 208 

EO 5 8 3 W  61.06 4,660 

0 46W 92.1 33 

0 46( ar} 92.1 160 

AQ 1 3 8 W  82.10 846 

I30 260( a) 96.6 486 

CN 3 5 2 b )  95.8 166 

EO 5 8 4 w  87 9 97 23,445 




