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their enriched abundances, and the element weights and product 
forms available in milligram quantities to users on Atomic 
Energy Cammission projects and in university and industrial 
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UNCLASSIFIED 

INTRODUCTIOR 

This report of electromagnetically enriched isotopes is revtsed 

frequently t o  include all isotopes which are available for use, or are 

i n  the process of chemical refinement, The most recent information on 

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

isotope i n  the inventory is also listed, The list also i nc lubs  %hose 

isotopes which have been concentrated but are not available a t  present. 

All weights reported are element weights converted from compound 

weights by standard gravimetric factors, 

On all shipments materid will be shipped i n  the product form shown 

unless special arrangements are made for  further chemical. processing, 

Isotopic abundance data not i n  this report, such as concentrations 

of other isotopes i n  the sample, will be submitted upon request, 

trographic analyses and complete isotopic abundance data will be for- 

Spec- 
I 

warded with all, shipments o r  as soon as available. 

Any users of isotopes who need mass analysfs servlces should check 

wtth the Isotapes Division of the A, E. C, regmding their speeif'ic 

needs , 

Isotopes produced by the electromagnetic process are available i n  

m f l l i g r a m  quantities f o r  a s t r ibu t ion  on loan wiWxLn and outside of the 

Atomic Energy Commission and may be requested by using A, E, C, form 

100. Copies of t h i s  form may be obtained fram the laotopes Dirksion, 

UNCLASSIFIED 
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* 

Users of Stable Isotopes who need extensions of their losn periods should 

write The Isotopes Division, Atomic Energy Ccmunission, Oak Ridge, Tennessee. 

All purchase orders are to be sent t o  Dr, C, P. Keim, Oak Ridge 

National. Laboratory, Y-12 Area, Oak R i d g e ,  Tennessee. 
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SUMMARY OF PRODUCTION AND SRIPMENTS 

Atomic No, 

51  
56 
4 
5 

35 
48 
20 
6 

58 
17 
24 
29 
31 
32 
72 
49 
26 
57 
82 
3 

12 
80 
42 
60 
28 
8 

19 
75 
37 
62 
34 
14 
47 
38 
16 
52 
81 
50 
22 
74 
23 
30 
40 

Production 
Element Completed 

Antimony 
Barium 

Boron 
Bromine 
Cadmium 
Calcium 
Carbon 
Cerium 
Chlorine 
chromium 
Capper 
G a l l i u m  
Germanium 
Hafhium 
Indium 
Iron 
Lanthanum 
Lead 
Li th ium 
Magnesium 
Mercury 
Molybdenum 
Neodymium 
nickel 
Oxygen 
Potassium 
Rhenium 
Rubid ium 
SamariUm 
Selenium 
Silicon 
Silver 
Strontium 
SuLfur 
Tellurium 
T h a l l i u m  
Tin 
Titanium 
Tungsten 
Vanadium 
Zinc 

Beryllium 

4 
15  
2 
5 
2 

19 
39 
3 

14 
7 

14 
13 
2 
6 
6 

12 
79 
2 

29 
24 
17 
40 
31 
7 

26 
2 

33- 
2 
2 

14 
47 
9 
8 

14 
9 

42 
16 
55 
14 
18 

3 
16 

2 i r c  onium 27 

TOTAL 748 

No. of Samples 
Now Available 
For Shipment 

4 
I 2  
0 
5 
2 

16 
20 
2 
3.2 
6 
9 

I 3  
2 
4 
6 
9 

60 
2 

25 
10 
14 
37 
26 
8 

14 
0 

23 
2 
2 

13 
43 
7 
8 
9 
6 

34 
l2 
47 
10 
17 
3 
10 
22 - 
584 

No. of Individual 
Shipments and 
Transfers Made 

24 
24 
2 
2 
3 

73 
47 
3 

3.1 
6 

63 
24 
10 
3J- 
29 
22 
72 
4 

58 
91 
40 
82 
81 
53 
64 
0 

50 
13 
3 

65 
60 
22 
3-7 
31 
3-5 
84 
28 

119 
56 
49 

5 

1,674 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Antimony 

sb 121 57.25 99.4 AE 9 3 ( 4  0 

Sb 121 57925 99.4 AF: 93(4 556 Sb 

Sb 121 57 -25 97.7 BT 274(4 50 Sb 

Sb 123 42 75 96.7 AE 9 4 ( 4  0 

sb 123 42 075 96.7 AE 9 4 ( 4  573 sb 

Sb 123 42 -75 95.6 BT 275M 377 Sb 

Barium 

Ba 130 

Ba 130 

~a 130 

Ba 132 

Ba 132 

~a 132 

Ba 134. 

Ba 134 

Ba 134 

Ba 13.5 

Ba 135 

Ba 136 

~a 136 

BEL 136 

0.103 

0.103 

0.103 

0.096 

0.096 

0.096 

2.39 

2-39 

2.39 

6.55 

6.55 

7.79 

7.79 

7 079 

16.0 DG 

.E FT 

* Fu 

7.43 DG 

* FT 

* Fu 

5 1  39 DG 

M m 
* Fu 

67.32 . DG 

* Fu 

50.02 DG 

H FT 

* Fu 

0 

55 

78 

0 

780 

276 

0 

1,963 

751 

5,308 

183 

7,746 

BaC03 

BaC03 

BaC03 

bac03 

BaC03 

BaCQ3 

bac03 
BaCQ3 

eac03 
Ba 137 11.25 38 98 DG 434w 1,116 BaCO? 

* - Analysis Incomplete 
Jc-lc. - Refinement Incomplete 
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ELECTROMAGNETICALLYCONCENTRATEDISBTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Barium (Con ' t ) 
f3a 137 11.25 * Fw 732b) 10,656 BaC03 

13a 138 71 83 98.04 DG 4 3 5 w  1,380 BaC03 

Ba 138 71 83 * FT 726W 

~a 138 71 83 Jcn Fu 7 3 3 w  

Boron 

H3B03 B 10 19.57 86.78 DP 481( a) 40 

Fv 734m 2,179 H3M3 B 10 19 * 57 * 

BM 250(4 10 H3B03 

DP 482( a) 200 H3B03 

H3B03 

B 11 80.43 * 
B 11 80 43 * 
B 11 80.43 * Fv 7 3 5 w  2,000 

Bromine 

B r  79 50 57 86.96 EJ 552(4 291 A € m  

B r  81 49.43 96.81 EJ 5 5 3 w  268 AgBr 

~ ___ 

Cadmium 

cd 106 1.22 19.94 . AC 8%) 44 CdO 

C d  106 1.22 32.9 CD 314b) 0 

Cd 108 0.89 14.2 A x  170b) 98 CdO 

Cd 110 12.43 55.8 Ax 1 7 m  2,027 ea0 

ca 108 0.89 24.8 CD 3 1 5 w  16 CdO 

C d  110 12.43 70.0 CE 316 (EL) 1,918 C d0 

* - Analysis Incomplete 
** - Refinement Incomplete 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Cadmium (Cont a) 
Cd 111 12.86 

C d  U1 12.86 

Cd 112 23 79 

Cd 112 23 979 

cd 113 12.34 

ca 113 12.34 

Cd 114 28.81 

C d  114 28.81 

Cd 114 28.81 

cd 116 7.66 

ca 116 7.66 

53.3 

64.5 

79.3 

83.5 

25.5 

54.1 

79 9 52 

94.2 

94.2 

71.2 

71.2 

AC 

CE 

Ax 

CE 

AB 

CE 

AC 

CE 

CE 

CE 

CE 

295 

2,941 

1,890 

3,414 

376 

1,818 

772 

2,767 

316 

31 

10 

CdO 

Cdc) 

CdO 

CdO 

CdO 

CdO 

CdO 

CdO 

CdO 

C do 

CdO 

Calcium 

C a  40 96 96 98.6 V 6 m  u 4  Ca9 

C a  40 96 9 96 99 9 97 X 7 0 ( 4  1,048 CaO 

Ca 40 96 96 98.9 BN 2 5 m  5,825 CaC03 

C a  40 96.96 99 83 D I  441( a) 35,259 CaCO3 

C a  40 96 96 99.98 . EV 613(a) 28,733 CaCO3 

Ca 40 96 96 99 98 FF 648( a) 44,756 CaC03 

C a  40 96 * 96 H Fo 689(4 

C a  42 0.64 28.3 D I  442(b) 393 CaC03 

C a  42 0.64 82 . 52 EV 614( a) 218 @aC03 

C a  42 0.64 64.17 FF 649(a) 455 CaCO? 

* - Analysis Incomplete 
we - Refinement Incomplete 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element B OTOP IC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

C a  42 

C a  43 

C a  43 

C a  43 

C a  43 

C a  44 

C a  44 

C a  44 

C a  44 

C a  44 

C a  44 

C a  46 

C a  46 

C a  46 

C a  48 

Ca 48 

C a  48 

C a  48 

0.64 

0.145 

0.145 

0.145 

0.145 

2.06 

2.06 

2 t06 

2.06 

2.06 

2.06 

0.0033 

0.0033 

0 0033 
0 -1.85 

0.185 

0.185 

0.185 

* 
37 56 

72.13 

68.04 

67 95 

85.4 

96.2 

91.9 

97-90 

97 99 
am 

5.35 

10.16 

9.55 
62 -2 
* 
84.28 

7.49 

FO 

D I  

Ev 

FT 

Fo 

BN 

cs 
D I  

Ev 

FF 

Fo 

Ev 

FF 

m 
cs 

Ev 

m 
F?? 

43 

15 

0 

295 

40 

85 

134 

739 

659 

0 

0 

18 

0 

0 

63 
10 

CaCOg 

CaCQ3 

cac03 
cac03 
CaC03 

CaC03 

CaC03 

3 CaCO 

C&03 

cac03 
cac03 

* - Analysis Incomplete * - Refinement Incomplete 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) E lement Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Cerium 

C e  136 

C e  136 

C e  138 

Ce 138 

C e  138 

Ce 140 

C e  140 

Ce 140 

Ce 140 

C e  140 

C e  142 

C e  142 

C e  142 

Ce 142 

0.195 

0 195 

0.265 

0.265 

0.265 

88.44 

88.44 

88.44 

88.44 

88.44 

ll.10 

11.10 

11 .lo 
11.10 

22.29 

29 97 

4.42 

10.22 

13 .io 

98.5 

98.7 

99 25 

99 55 

99.65 

87.4 

84.42 

88.84 

90.08 

FK 

FR 

DW 

FK 

FR 

cw 
DD 

DW 

FK 

FR 

DD 

DW 

FK 

FR 

0 

349 

290 

195 

1,088 

3,786 

8,397 

0 

6,263 

27,479 

29 

1,330 

926 

6,364 

Ce02 

CeOz 

Ce02 

CeOe 

Ce02 

CeOg 

Ce02 

ce02 
Ce02 

c a 2  

Ce02 
Ce02 

_ _  - 

Chlorine 

(21 35 75 -4 79.5 AV 161( ~ 1 )  18 A € m  

c1 35 75 *4 92.4 . DH 436b) 0 AgCl 

c1 35 75 -4 * Fw 7 3 w  17,603 N a C l  

c1 35 75 e4 * Fw 736(b) 8,824 N a C l  

c1 37 24.6 65.6 DH 438b) 97 AgCl 

37 24.6 * Fw 73703) 4,777 NaCl 
* - Analysis Incomplete 
H+ - Refinement Incomplete 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (mill i  dams 1 Form 

Chromium 

Copper 

cu 63 69e09 97.0 A l ( a )  650 CUO 

cu 63 69.09 97.0 A l (4  960 CUO 

cu 63 69-09 99 35 J-K 31-37( a 1 730 cuo 

cu 63 69 09 99 77 AS-AT 145-151(a) 0 

cu 63 69.09 98.2 AV 161( CU) 203 CUO 

cu 63 69 09 99.11 DF 426(a) 3,351 CUO 

cu 63 69.09 96.12 . DL 4 5 5 M  578 cuo 

cu 63 69.09 99.40 DU 497x4 13,146 cuo 
cu 63 69 -09 * FJ 673(4 9,426 CUO 

cu 65 30 91 93 =81 A 2(=) 461 cuo 

cu 65 30*93. 90.6 AV 162( CU) 14 cuo 
cu 65 30 -91 98.16 DU 4 9 w  u, 265 cuo 

JC - Analysis Incomplete 
me - Refinement Incomplete 



ELECTROMAGNETICALLY CONCENTRATED IS0 TOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Gallium 

Ga 69 60.00 98.42 E1 554M 11,827 Gas3 

98.08 E1 555w 2,231 G%03 Ga 71 40.00 

Germanium 

Ge 70 

Ge 70 

Ge 72 

Ge 72 

Ge 73 

73 

G e  74 

Ge 74 

Ge 76 

Ge 76 

20.63 

20.63 

27.41 

27.41 

7.84 

7.84 

36 37 

36 * 37 

7.75 

7-75 

88.1 

)c)c. 

89.2 

-k% 

68.9 

* 
95 -2 
* 
79.3 
* 

BD-BE 

n 
BD-BF: 

n 
BD-BE 

FZ 

BD-BE 

n 
BD-BE 

FZ 

Hafnium 

Hf 174 0.17 7.85 ET 602( a) 53 Hf02 

Hf 176 5.22 48.46 . ET 6Q3(a) 98 H*2 

Hf 177 18.53 61.71 ET 604( a) 788 RfO2 

H f  178 27 925 80.91 ET 605(a) 1,448 Hf02 

Hf 179 13 067 46 57 ET 606(a) 578 EfQ2 

Hf 180 35 9x6 93 *96 ET 607b) 1,402 Em2 

* - Analysis Incomplete - Refinement Incomplete 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Indium 

In  ll3 

In  113 

I n  113 

I n  113 

I n  115 

I n  l l 5  

~n 115 

~n 115 

In ll.5 

In 115 

4-22 

4.22 

4.22 

4.22 

95-78 

95 78 

95 078 

95*78 

95 78 

95 * 78 

16.8 

65.4 

14,2 

59 58 

99.56 

99.6 

99.6 

99.9 

99 94 

99 94 

CO 

CQ 

DE 

w 
AI) 

BH 

BH 

CO 

ER 

ER 

415 

0 

1,735 

727 

964 

856 

470 

14,563 

31,900 

11,000 

Iron 

Fe 54 5.90 55.47 V 363) 57 Fe203 
Fe 54 5890 39.0 B 3(f) 268 Fez03 

Fe 54 5.90 83.03 F 1%) 32 F“& 

Fe 54 5-90 49.2 AM =(a) 343 -203 

Fe 54 5 -90 93 e27 . A z  1 8 3 ( 4  14 Fe203 

Fe 54 5.90 87.9 BA 187( a) LO Fe203 

194b)  69 3 

Fe 54 5-90 84.3 CI 328b) 41 Fe203 
Pe$h 477(4 675 25% ’ 3  Fe 54 5.90 34.47 Do 

Fe 54 5.90 93 006 FC 634(4 54-0 Fe& 

Fe 54 5-90 81 -06 E w a >  17 Fe203 

FQO? Fe 54 5.90 87.4 BB 

* - Analysis Incomplete - Refinement Incomplete 
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ELECTROMAGNETICALLY CONCENTRATED IS0 TOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product  

Isotope Natural Enriched Series  Sample (mill i  grams) Form 

Iron (Contra) 

Fe 54 

Fe 54 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 56 

Fe 57 

Fe 57 

Fe 57 

Fe 57 

Fe 57 

5.90 

5.90 

91 * 52 

9-1.. 52 

919 52 

91 52 

91 * 52 

91 0 52 

91 * 52 

91 52 

91 52 

91*52 

91 52 

91-52 

91 52 

91 52 

91 52 

91 - 52 

2 -24 

2.24 

2.24 

2.24 

2.24 

* 
H 

98.41 

98.5 

98,62 

97 9 42 

98.9 

99.0 

98.5 

98.3 

96.5 
99-84 

99.70 

99 9 70 

99 9 70 
* 
* 
w 

21.10 

30.5 

69 * 63 

33.2 

77.6 

FN 

FN 

B 

B 

E 

F 

AM 

Az 

BA 

BB 

CI 

cz 

Do 

Do 

Do 

FC 

FN 

FN 

B 

B 

F 

AM 

BB 

3,235 

901 

10,403 

1,120 

2,627 

12,451 

35,471 

9,818 

51,056 

10,690 

242,643 

76,218 

27,594 
18,171 

304,226 

62 

81 

1-5 

69 

24 r .  

* - Analysis Incomplete 
** - Refinement Incomplete 



ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Iron (Cont Id) 

2.24 

2 -24 

2.24 

2.24 

2.24 

2.24 

2,24 

2.24 

2.24 

2.24 

2.24 

2.24 

2.24 

2.24 

2-24 

2.24 

2,24 

2.24 

0.34 

0.34 

0.34 

0.34 

51 9 91 

79-43 

62.38 

59-31 

31.9 

59.3 

43045 

74.6 

40.61 

45.43 

67.3 

53 53 

54.23 

63.1 

87-29 

83.44 
x-36 

*+ 
2200 

10.3 

23.4 

71.7 

79.8 

cz 
DK 

DL 

DL 

DL 

DL 

DL 

DM 

DL 

DL 

DL 

DL 

DL 

DL 

DB 

FC 

FN 

m 
C 

Ax 

DL 

DL 

DL 

509 

232 

830 

381 

1,245 

1,122 

2,571 

172 

1,687 

1,018 

278 

184 

1,766 

165 

8 

1,244 

15 

44 

39 

92 

Fe 58 0,34 ,_ 464( 1) 0 
* - Analysis Incomplete 
X+ - Refinement Incomplete 



18 

ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Iron (contla) 

0.34 75 97 Do 4 w 4  117 Fe203 

4Wb)  484 Fe203 

Fe 58 0.34 34.8 Do 4 W c )  37 Fe203 
Fe 58 0.34 

Fe 58 
- 
Fe 58 0.34 42 .O Do 

74.20 Fm 6 W b )  37 Fe& 
Fe 58 0.34 59.65 m 68% 1 104 *e203 

Fe 58 0.34 55.74 m 6@(d) 372 Fa203 

Fe 58 0.34 57 031 m 688( f) 197 Fe203 

Fe 58 0.34 65 985 FEJ 6 W  g) 82 Fe203 

0.34 78.66 FN 688( i) 47 Fe203 Fe 58 

688( 3 1 86 Fe203 Fe 58 0.34 78.02 Fm 

Lanthanum 

LS 138 0.087 0 597 EF 5 4 4 w  850 h 2 0 3  

La 139 99 913 99 e 96 EF 5 4 5 w  16,641 1azq3 

Lead 

Pb 204 1-37 7.8 0 4 3 b )  87 Pbcro4 

Pb 204 1.37 16.69 . A& 135(=) 38 mcx-04 

Pb 204 1.37 23.4 Bo 2 5 m  13 mcr04 

1Jb 204 1137 27.0 CN 3 4 9 ( 4  893 pbW4 

204 1-37 25 70 EO 58L(a) 1,073 Pbo 

Pb 204 1.37 5.30 F& 702b) 3,170 P b O  

m, 206 26.26 75 67 0 @(a) 278 Pbcro4 
* - Analysis Incomplete * - Refinement Incomplete 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Lead (Cont'd) 

pb 206 

pb 206 

pb 206 

pb 206 

pb 206 

pb 206 

pb 207 

pb 207 

3% 207 

pb 207 

Pb 207 

I3 207 

pb 207 

pb 208 

pb 208 

pb 208 

pb 208 

pm;, 208 

pb 208 

rn 208 

26.26 

26.26 

26.26 

26 a 26 

26.26 

26.26 

20.82 

20.82 

20.82 

20.82 

20.82 

20.82 

20.82 

51 51 

5 1  51 

51 51 

51 * 51 

5 1  51- 

51 51 

51 51 

77.9 

71.3 

71.3 

81-0 

64.93 

35 002 

61 55 

48.2 

48-22 

66,8 

66.8 

61.06 

26.81 

92.1 

92.1 

82.10 

96.6 

95.8 

87 9 97 
* 

255 

238 

1,018 

0 

4,157 

8,726 

181 

553 

512 

998 

529 

5,610 

8,802 

33 
160 

a6 

234 

166 

23,395 

9,090 

Lithium 

Li 6 7 a43 99.4 CT 376b) 0 
* - Analysis Incomplete ** - Refinement Incomplete 
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c 

ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Lithium (Cont *a) 

L i  6 7.43 

L i  6 7.43 

L i  6 7.43 

L i  6 7.43 

L i  6 7 *43 

L i  7 92 57 

L i  7 92 57 

L i  7 92 57 

L i  7 92 57 

L i  7 92 57 

95 *2 

95.5 

88.22 

94 07 

93 -39 

99.91 

99.5 

99.8 

99.4 

99.86 

m 
ED 

Ez 
FI 

FI  

I 

AR 

BQ 

cu 
Ez 

E 3  

15 

12 

25 

383 

10 

7 u  

216 

4,546 

57 665 

Magnesium 

Mg 24 

Mg 24 

Mg 24 

Mg 24 

Mg 24 

Mg 24 

Mg 24 

&3 25 

Mg 25 

Mg 25 

&3 25 

78 98 

78 98 

T8 g8 

78 98 

78.98 

78 98 

78 - 98 

10.03 

10.03 

10.03 
10.03 

99.5 

98 36 

99 * 52 

99.2 

99.5 

99.4 

99 59 

62 59 

65 a67 

86.8 

92 33 

P 

Q 

Bz 

Bz 

Bz 

Bz 

M; 

Q 

Q 

Bz 

DZ 
* - Analysis Incomplete - Refinement Incomplete 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form+_ 

Magnesium (Cont 'a) 

Mg 26 10 99 96.16 P 4 9 ( 4  416 MgO 

0.16 

0.16 

LO. 02 

10.02 

10.02 

10.02 

16 .go 

16.90 

16 .go 

16 .go 

23.10 

23 . io 
23 .io 
23 .io 
23 .io 

23 .io 
13.20 
13.20 

8.44 

1.46 

79 011 

66.11 

53 9 37 

54 9 35 

73.9 

72.1 

65 845 
62.51 

91 9 39 
86.45 

80.85 

74 90 

64.66 

76 2 8  

71.8 
62.48 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

0 

347 

78 

375 

853 

2,930 

45 

28 

43 
c; 

97 

119 

749 

3,478 

1,420 

489 

26 

90 
JC - Analysis Incomplete 
+M - Refinement Incomplete 
5 - Hg(E03)2 is  i n  Aqueous Solution 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Form + Isotope Natural Enriched Series Sample (milligrams) - 
Mercury (Cont 'd) 

Hg 201 

Hg 201 

Hg 201 

Hg 202 

Hg 202 

Hg 202 

Hg 202 

Hg 202 

Hg 202 

Hg 202 

Hg 202 

Hg 202 

Hg 202 

Hg 202 

Hg 204 

Hg 204 

Hg 204 

Hg 204 

Hg 204 

Hg 204 

Hg 204 

Hg 204 

13.20 

13.20 

13.20 

29.76 

29 76 

29 76 

29 * 76 

29 76 

29 76 

29.76 

29 76 

29 * 76 

29 76 

29 0 76 

6.86 

6.86 

6.86 

6.86 

6.86 

6.86 

6,86 

6.86 

57.90 

57.3 

51 . 48 
98.3 

98.06 

97.33 

97 33 

96 45 

95.13 

91 46 

91.46 

81 87 

8Qe27 

75 75 

89 8 l? 

77 0 61 

62.78 

49 -66 

49.66 

42.91 

30 07 

72 e 34 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

Mi 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

230 

178 

121 

46 

20 

55 

0 

I22 

329 

25 

142 

354 

4,334 

825 

0 

189 

l-29 

34-4 

147 

662 

363 

93 
Hg 204 6.G 72 34 DR 143 

* - Analysis Incomplete 
+w - Refinement Incomplete 

- Hg(N03)2 is in Aqueous Solution 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Molybdenum 

MO 92 

MO 92 

MO 92 

Mo 94 

Mo 94 

Mo 95 

Mo 95 

Mo 95 

Mo 95 

Mo 95 

Mo 96 

MO 96 

Mo 96 

Mo 97 

Mo 97 

Mo 97 

Mo 97 

Mo 97 

Mo 98 

Mo 98 

MO 98 

MO 98 

15.04 

15*& 

15.04 

9.35 

9.35 

15 78 

15 78 

15 78 

15 -78 

15.78 

16 + 56 

16.56 

16.56 

9.60 

9.60 

9.60 

9.60 

9,60 

24,OO 

24.00 

24.00 

24.00 

92 07 

95.5 

87.57 

79.1 
* 
80 . 75 

88.0 

88.0 

* 
91 9 27 

85 -94 

go.6 

92.0 

77 97 

77 . 97 

75.4 
* 
89963 

95.0 

89v9 

94.3 
* 

R-T 

AW 

FP 

AW 

Fp 

R-T 

AW 

AW 

FP 

FP 

R-T 

Add 

FP 

R-T 

R-T 

AW 

FP 

. FP 

R-T 

R-T 

AW 

FP 

24 

225 

194 

111 

128 

804 

121 

182 

156 

94 

2,797 
81 

362 

474 

284 

510 

74 

103 

L86 

393 

459 

536 

Mo 100 9 -67 90.24 R-T 5 9 ( 4  200 
* - Analysis Incomplete 
+e - Refinement Incomplete 



ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element SOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Molybdenum (Cont 'd) 

*O'3 

169b)  25 Mo03 

7 0 w  203 M*3 

Mo 100 9.67 90.20 R-T 5 9 w  24-0 

Mo loo 9.67 93.0 AW 

Milo 100 9-67 86.65 Fp 

Reodymium 

N d  142 

N d  142 

Nd 143 

N d  143 

N d  144 

Nd 144 

Nd 145 

N d  145 

Bd 145 

Nd 146 

Nd 146 

N d  143 

N d  148 

Nd 14% 

Nd 150 

Na 150 
N d  150 

26.83 

26.83 

12 *lo 

12 .LO 

23 e95 

23 . 95 

8.36 

8.36 

8.36 

17 * 29 

17 29 

5-80 

5.80 

5.80 

5.67 

5.67 

5.67 

93 *a, 
* 
83 093 
* 
93.45 
* 
78.60 

78.60 
* 
95 60 
* 
89 85 

89 85 
mc 

94*76 

94.76 
4w 

* - Analysis Incomplete * - Refinement Incomplete 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample ( rnilli grams) Form 

N i c k e l  

N i  58 

N i  58 

N i  58 

N i  58 

N i  60 

N i  60 

N i  60 

ai 60 
N i  60 

N i  61 

M i  61 

N i  61 

N i  62 

N i  62 

Ni 62 

N i  62 

M i  64 

N i  64 

N i  64 

67.4 

67.4 

67.4 

67.4 

26.7 

26.7 

26.7 

2 6 ~  

26.7 

1.2 

1.2 

1.2 

3.8 

3.8 

3.8 

3*8 

0.88 

0.88 

0,88 

98 51. 

99.3 

98.36 

94.4 

94.4 

87.10 

97.7 
* 
34.42 

&*9 
* 
67 99 

94-7 
* 
* 
85 .io 

97.4 
* 

IC 

As-AT 

DF 

FJ 

J 

J 

K 

As-AT 

FJ 

K 

As-AT 

FJ 

K 

As-AT 

DF 

FJ 

J 

As-AT . 

FJ 

12 

34 

5,485 

36,817 

18 

190 

680 

0 

13,430 

28 

0 

570 

50 

0 

30 

1,462 

10 

0 

0 

N i O  

BiO 

N i O  

N i O  

N 1 0  

N i O  

N i O  

N i O  

N i O  

N i O  

N i O  

N i  

NIQ 

bJi0 

Potassium 

K 39 93.25 99.5 BJ 237w 1,592 ~ ~ 1 0 4  

K 39 93 025 99.9 CM 3 4 - w  35 KCl 

* - AnaLysis Incomplete - R e f i n e m e n t  Incomplete 



. 

ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

E lement ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Potassium ( C o n t  'd) 

K 39 

K 39 

K 39 

K 39 

K 39 

K 39 

K 39 

K 40 

K 4 - 0  

K 40 

K 4 0  

K 40 

K 40 

K 40 

K 41 

K 41 

K 41 

K 41 

K 41 

K 41 

K 41 

K 41 

93 925 

93 025 

93 925 

93 a25 

93 -25 

93 e 2 5  

93.25 

0 * 011 

0 , o u  
0,011 

0,oll 

0.011 

0,oll 

0.011 

6,74 

6.74 

6-74 

6.74 

6.74 

6.74 

6.74 

6,74 

99.9 

99-94 

99 74 

99 89 

99 96 

99 94 

99 0 83 

1.31 

0.40 

0.40 

7413 

3.64 

7.75 

0 978 

92.9 

86.8 

98.94 

98** 

99 20 

99.a  

99 Q 21 

87075 

CM 

DA 

DB 

DT 

Ex 

Ex 

FA 

DA 

DB 

DB 

DT 

Ex 

Ey 

FA 

w 
CM 

D!P 

MI 

Ex 

Ex 
EY 

FA 

9,920 

19,428 

5,659 

9,384 

18,470 

24,977 

10,473 

10 

150 

31.8 

0 

7 

10 

33 

65 

37 
604 

65 

69 

750 

988 

544 

K C 1  

%SO4 
KC1 

KC1 

K C 1  

KC1 

K C 1  

K C l  

KCL 

K C l  

K C l  

K2s04 
KCJ. 

KC104 

K C l  

KCL 

KC1 

K C l  

KC1 

KC1 

KC1 

~~ 

* - Analysis Incomplete 
wt - Refinement Incomplete 
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ELECTROMAGNETICALLY CONCENTRATED ISOTCPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Rhenium 

R e  185 37 0 31 85 38 CP 356b) 2,491 Re 

Re 187 62.69 98.22 CP 3 5 7 M  695 R e  

Rubidium 

Rb 85 72 e27 95 097 Ew 619(4 3,109 RbCl 

Rb 87 27 0 73 89.62 EW 620( a) 2,025 RbCl  

Samarium 

sm 144 

Sm 144 

sm 147 

Sm 147 

Sm 148 

Sm 148 

srn 149 

Sm 149 

Sm 150 

Sm b y  

Sm 152 

Sm 152 

sa 154 

Sm 154 

* - Analysis Incomplete - Refinement Incomplete 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Selenium 

Se 74 

Se 74 

Se 74 

Se 74 

Se 74 

Se 76 

se 76 

Se 76 

Se 76 

Se 76 

se 76 

Se 76 

Se 77 

Se 77 

Se 77 

Se 7’1 

Se 77 

Se 77 

a77 

Se 77 

Se 77 

Se 77 
Se 78 

0.84 

0.84 

0.84 

0.84 

0.84 

9.15 

9.15 

9.15 

9.15 

9.15 

9.15 

9.15 

7453 

7.53 

7.53 

7.53 

7.53 

7053 

7.53 

7-53 

7.53 

7.53 

23 62 

6.5 

1293 

12.08 

18.02 

33.06 

43.5 

41.5 

54.8 

54,8 

57.40 

74 . 20 

88.51 

50.1 

5306 

53 -6 

49.4 

58.40 

74.22 

83.16 

86.58 

91.73 

86,oo 

79.3 

AK 

CY 

DY 

FG 

FG 

AN 

BS 

CY 

cy 

DY 

FG 

FG 

AK 

BS 

BS 

CY 

DY 

FG 

FG 

Fc 

FG 

FG 

AN 

10 

255 

143 

90 

0 

10 

600 

542 

390 

89 

374 

148 

99 

143 

500 

107 

302 

203 

10 

10 

25 

8 

- . -  127b) 68 
* -,Analysis Incomplete 
JHC - Refinement Incomplete 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

se 
Se 

SC? 

Se 

Si? 

Se 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Selenium (Cont *a) 

Se 78 

Se 7% 

Se 78 

Se 78 

Se 78 

Se 78 

Se 78 

Se 80 

Se 80 

Se 80 

Se 80 

Se 80 

se 80 

Se 80 

Se 82 

Se 82 

Se 82 

se a2 

Se 82 

Se 82 

Se 82 

23.62 

23.62 

23.62 

23 . 62 

23 . 62 

23 e 62 

23 62 

49 0 97 

49 - 97 

49 97 

49.97 

49.97 

49 97 

49.97 

8.89 

8.89 

8.89 

8-89 

8.89 

8.89 

8.89 

79.3 

72.7 

81.7 

81.7 

82,56 

90.24 

96.55 

%*7 

94.6 

94.6 

91.7 

93.76 

96 -94 

98 39 
49.6 

44.4 

51.6 

51.6 

52.36 

75 * 74 

$9 6 87 

rn 
Bs 

CY 

CY 

DY 

FG 

FG 

AK 

BS 

BS 

CY 

DY 

FG 

FG 

AN 

BS 

CY 

DY 

FG 

FG 

104 

1,853 

707 

1,026 

69 

376 

145 

283. 

1,5m 
257 

1,136 

41 

1,456 

851 

96 

1,087 

314 

260 

1,081 

460 

140 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

Se 

* - Analysis Incomplete * - Refinement Incomplete 



. 

ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (mill i  crams ) Form 

Silicon 

si 28 92-17 99.4 AI-AJ 103-106( a) 1,796 Si02 

Si 28 92 17 98.1 BW 2 W a )  7,510 SiOp 

Si 28 92.17 99-16 E3 524(a) 9,041 Si02 

si 29 4,71 68.62 Ea3 525M 90 Si02 

Si 30 3 32 63.9 AI-AJ 105-108( a) 100 Si@2 

si 30 3.12 49.6 BW 282(a) 550 si02 

Si 30 3 *I2 64,04 El3 5 2 m  48 Si02 

51 86 

51.86 

51-86 

51.86 

48.14 

48 14 

48.14 

48.14 

98-96 

90.26 

90~26 

96.10 

95.88 

92.16 

92.16 

99 54 

N 

s-u 
s-u 

EA 

N 

s-u 

s-u 
EA 

39 

115 

2,143 

2,131 

31 
22 

1,644 

1,136 

Strontium 

Sr 84 0.56 63 . 68 EH 5 4 w  0 

Sr 84 0~56 45 0 95 FL 679W 195 Sd03 

Sr 86 9.86 6909 Z 78(4 290 szu 

Sr 86 9.86 89 e 02 EH 549M 23 SS(H03,)p - 
* - Analysis Incomplete - Refinement Incomplete 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Strontium (Cont 'a) 

Sr 87 7.02 60.03 EH 550(4 0 

Sr 87 7.02 42.82 FL 681( a) 1,460 5rc03 
Sr 88 82.6 98.9 Z 79(4 1,049 SIQ 

Sr 88 82.6 99*5 BL 248( a) 322 SI so4 

Sr 88 82-6 99*67 EH 5 5 m  39 ~r(~03)2 

Sr 88 82.6 99.63 FL 682b) 13,480 5rc03 

94.89 

94 89 

0.80 

0.80 

4.29 

4.29 

4.29 

0.02 

97.90 

98*45 

5.54 

9.8 

20 . 65 
5Q3a 

14.92 

0.88 

cx 
ES 

cx 
ES 

cx 

cx 

ES 

ES 

23.5 5 

7,463 cds 
66 5 

0 

0 

59 5 

1,099 CdS 

24 CdS 

Tellurium 

Te 120 0.094 22.3 DX 505(4 0 

Te 122 2,445 86.24 DX 506b) 140 Te 
++ - Analysis Incomplete 
%++ - Refinement Incomplete 



. 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Tellurium (Cont * d) 

and (atom percent) Element Weight 

Te 122 

Te 123 

Te 123 

Te 123 

Te 124 

Te 124 

Te 124 

Te 124 

Te 124 

Te 125 

Te 125 

Te 125 

Te 125 

Te 126 

Te 126 

Te 126 

Te 126 

Te 126 

Te 126 

Te 128 

"e 128 

Te 128 

2.46 

0.86 

0.86 

0.86 

4.67 

4.67 

4.67 

4.67 

4.67 

6.97 

6*9? 

6.97 

6.97 

18.69 

18.69 

18.69 

18.69 

18.69 

18-69 

31.81 

31.81 

31.81 

31.81 

81 . 72 

34.9 

60.91 

48.58 

72*5 

83.9 

21,8 

76 47 

81.34 

81.1 

87.9 

40.5 

be53 

93 02 

95.4 

95.4 

79.0 

89.68 

93 46 

93.5 

94.4 

94.4 

91.8 

FE 

AU 

DX 

FE 

AU 

CA 

CA 

DX 

FE 

AU 

CA 

CA 

FE 

AU 

CA 

CA 

CA 

DX 

FE 

AU 

CA 

CA 

CA 

240 

7 

67 

u 4  

56 

198 

225 

555 

650 

38 

2,130 

264 

1,262 

1,496 

1,547 

943 

914 

4,411 

3,261 

1,156 

8,795 

714 

Ti? 

Te 

Te 

Te 

Te 

Te 

Te 

Te 

Te 

Te 

Te 

Te 

Te 

Te 

Te 

TIS 

Te 

Te 

Te 

Te 

TE) 

Te 

Te Te 128 - 1,594 
* - Analysis Incomplete 

- Refinement Incomplete 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element EOTOP IC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

1s otope Natural Enriched Series Sample (mill i grams) Form 

Telluriun (Cont ’ d) 

Te 128 31.81 

Te 128 31.81 

Te 128 31.81 

~e 130 34.44 

Te 1-30 34.44 

Te 130 34.44 

Te 130 34.44 

Te 130 34.44 

94 .0 

82.32 

96 *47 

93 -0 

97.4 

93.5 

78 023 

97.78 

CA 

DX 

FE 

AU 

CA 

CA 

DX 

FE 

111 

5,760 

4,881 

630 

7,905 

950 

4,936 

4,412 

Te 

Te 

Te 

Te 

Te 

Te 

Te 

Te 

Thallium 

~i 203 

TI 203 

TL 203 

~i 203 

TJ, 203 

~i 205 

TI 205 

T1 205 

~i 205 

TX 205 

TL 205 

TL 205 

75 -6 

47.9 

58.8 

86.0 

34.1 

89.5 

95 92 

98.7 

86.1 

95.6 

91.8 

90.5 

BV-3 

BY -3 

cc -3 

m-3 
CG-3 

m-3 
BV-3 

Bx 

cc -3 

CF-3 

CH-3 

CJ-3 

* - Analysis Incomplete 
+HE - Refinement Incomplete 
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ELECTROMAGNETICALLYCONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNOANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Ser ies  Sample (milliurams) Form 

Tin 

Sn 112 

Sn 112 

Sn 112 

Sn 13.4 

Sn 114 

Sn 115 

Sn 115 

Sn 115 

Sn 115 

Sn 116 

Sn 116 

Sn a 6  

Sn 116 

Sn 33.6 

Sn 116 

Sn 116 

Sn 117 

Sn 117 

sn 117 

Sn 117 

Sn 117 

Sn 118 

Sn 118 

1.00 

1.00 

1 .oo 

0.68 

0.68 

0.44 

0.44 

0.44 

0.44 

14.40 

14.40 

14.40 

14.40 

14.40 

14.40 

14.40 

7.68 

7.68 

7.68 

7.60 

7.68 

24.07 

24.07 

72 -49 

72 49 
* 
50 03 

* 
4.5 

14 .O 

* 
we 

74.5 

58.4 

43.2 

89 57 

92.64 
* 
H 

75.3 

73 - 93 

77 -07 
46 

+E 

59.3 

90.1 

EC 

EC 

FS 

EC 

FS 

BI 

EC 

FS 

FS 

AY 

BC 

BI 

CR 

EC 

FS 

FS 

BI 

CR 

EC 

FS 

FS 

AL 

AY 

0 

64 

180 

138 

77 

28 

535 

57 

116 

388 

304 

4,144 

7,2% 

4,420 

288 

4,748 

4,482 

2,604 

918 

* - Analysis Incomplete 
+W - Refinement Incomplete 



* 

ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

E le ment ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milli grams) Form 

Tin (Cont’d) 

Sn 118 

Sn 118 

Sn 118 

Sn 118 

Sn 118 

Sn 118 

Sn ll9 

Sn ll9 

Sn ll9 

Sn ll9 

Sn ll9 

Sn ll9 

Sn ll9 

Sn 120 

Sn 120 

Sn 120 

Sn 120 

Sn 120 

Sn 120 

Sn 120 

Sn 120 

Sn 122 

Sn 122 

24.07 

24.07 

24.07 

24.07 

24.07 

24.07 

8.63 

8.63 

8.63 

8.63 

8.63 

8.63 

8.63 

32.53 

32 53 

32 53 

32 9 53 

32 53 

32 * 53 

32 53 

32 53 

4.68 

4.68 

91.8 

84.6 

93 026 

94 91 

95 86 
H 

77 -1 

64.4 

78.5 

78 9 25 

79 82 
* 

93.5 

95 *4 

72.6 

53.6 

97 9 01 

98.14 

98.21 

m 

45.8 

BC 

B I  

CR 

EC 

FS 

FS 

AY 

Bc 

BI 

CR 

EC 

FS 

FS 

AL 

AY 

BC 

BI 

CR 

EC 

Fs 

FS 

BI 

63 

1,020 

8,510 

13,126 

11,804 

93 

382 

166 

5,024 

18,057 

4,400 

420 

1,588 

3,155 

1,760 

18,120 

17,976 

16,592 

13 

5n02 
5n02 
5n02 
snog 

5n02 

SnOg 

5n02 
5n02 
5n02 
5n02 
5n02 

5n02 
SnOz 

5nq2 

snog 

5n02 

5n02 
5*2 

SnOg 

~ 83.66 CR 368M 2,545 5n02 
* - Analysis Incomplete 
)c.3c - Refinement Incomplete 



. 

ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Tin (Cont 'd) 

and (atom percent) 

Sn 122 4.68 88 92 EC 5 3 5 M  2,235 5n02 
Sn 122 4.68 88.92 EC 535 ( a 4  241 Sn 

Sn 122 4.68 84.62 FS 7 N a )  497 5n02 
Sn 122 4.68 )Hc FS 7 1 m  1 
Sn 124 5.89 71 .o BI 2 3 6 ( 4  125 5nq2 

Sn 124 5.89 83 .I. CR 369(a4 49 Sn 

Sn 124 5 -89 95 -04 EC 5 3 w  40 5n02 
Sn 124 5.89 95.04 EC 5 3 a 4  1,459 Sn 

Sn 1.24 5.89 90.26 FS 7 1 9 w  526 5n02 
Sn 124 5.89 * FS 719b 1 

Titanium 

T i  46 7.97 84.26 BF 215(=-) 83 t102 
T i  46 7.97 82.68 EM 576W 399 t102 
Ti 46 7.97 3i-R GA 7 5 2 w  

T i  47 7.41 82.05 BF 216(ax) 99 TiOg 

T i  47 7.41 .mc GA 753M 

T i  47 7.41 82.05 BF =6(4 28 TiGz 

T i  47 7=41 63.11 . EN 577M 944 t102 

T i  48 73 9 50 99 23 BF 2 1 7 w  50 t102 
Ti 48 73 50 98 90 EE3 578W 14, go6 t102 

T i  48 73 * 50 +Hi- GA 7 5 4 w  
T i  49 5 . a  77 62 BF 218( a) 37 t102 

* - Analysis Incomplete * - Refinement Incomplete 



3 7  

ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE F O R  SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) F o r m  

Titanium (Cont Id) 

T i  49 5.64 77 62 BF US( a r )  55 ti02 
T i  49 5.64 ** GA 7 5 5 w  
T i  50 5.48 84.69 BF 219W 0 

T i  50 5.48 me GA 75%) 

T i  50 5.48 81 e 44 m 5 W a )  229 TiOZ 

Tungsten 

w 180 
w 180 

w 180 
w 180 
w 182 

W 182 

W 182 

w 183 
w 183 

w 183 

w 184 

W 184 

w 184 

w 184 
W 186 

w 186 

0.16 

0.16 

0.16 

0.16 

26.21 

26.21 

26.21 

14 33 

14 33 

14 33 

30.61 

30.61 

30.61 

30.61 

28.69 

9 .oo 

4.95 

4.95 

6*95 

94.25 

91.0 58 

92 9 33 
86 -21 

82.01 

82.63 

95.72 

91.14 

91.14 

95 006 

97 94 

BG 

CL 

CL 

EL 

BG 

CL 

EL 

BG 

CL 

EL 

. B G  

CL 

CL 

EL 

BG 

0 

41 

54 

275 

46 

1,639 

10,990 

217 

745 

5,664 

390 

106 

2,579 

10,974 

92 

w03 

w03 

w03 

w03 

w03 

w03 

w03 
w03 
w03 

w03 

wo3 
w03 

w03 
J 

28.69 97 017 CL 3 4 4 w  616 woq - 
* - Analysis Incomplete 
jm - Refinement Incomplete 



38 

ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
Product 

Isotope Natural Enriched Series Sample (milligrams) Form 
and (atom percent) Element Weight 

Tungsten (Cont 'a) 

w 186 28 . 69 97-17 CL 3 4 4 ( 4  372 wo3 
w 186 28 69 97.54 EL 465(a) 10,340 wo3 

Zinc 

Zn 64 

Zn 64 

Zn 66 

Zn 66 

Zn 67 

Zn 67 

Zn 68 

Zn 70 

zn 70 

Zn 70 

49.18 

49.18 

27 76 

27 76 

4.05 

4.05 

18 . 40 

0,61 

0.61 

0.61 

83.8 

93 12 

78.4 

93 79 

56.0 

60.46 

95.47 

32.9 

32.0 

48-40 

AG 

Ex 
AH 

EK 

RK 

EK 

M 

AH 

.Ex 

EK 

394 

7,472 

712 

7,700 

102 

976 

6,287 

20 

39 

180 

Zirconium 

Z r  90 50.83 91*7 AA % L a 2  

* - Analysis Zncomplete * - Refinement Incomplete 



UNC LASS IF IED 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milliqrams) Form 

Zirconium (Cont “a) 

Z r  90 

Z r  90 

Z r  90 

Z r  90 

Z r  91 

Z r  91 

Z r  91 

Z r  91 

Z r  91 

Z r  92 

Z r  92 

Z r  92 

Z r  92 

Z r  94 

Zr 94 

Z r  94 

zs 94 

Z r  94 

Z r  94 

Z r  94 

Z r  96 

Z r  96 

50 83 

50 * 83 

50 * 83 

50.83 

11‘21 

11.21 

11.21 

11 021 

11.23. 

17 . 18 

17 .I 18 

17.18 

17.18 

17.79 

17 0 79 

17*79 

17-79 

17.79 

17.79 

17.79 

2-99 

2*99 

98.0 

98 0 

95.6 

g8,66 

54-4 

54,4 

86 -6 

86.6 

75.1 

92.7 

92.7 

89-8 

95 38 

82.1 

82.1 

92.8 

92.8 

808 

80.9 

97.92 

74.6 

89.M 

CK 

CK 

cv 
EE 

AA 

AA 

CK 

CK 

cv 
CK 

CK 

cv 
EE 

AA 

AA 

CK 

CK 

cv 
cv 
EE 

CK 

EE 

7,045 

1,878 

3,612 

11,815 

$0 

100 

33 

1,837 

839 

381 

2,149 

96 

5,441 

94 
40 

68 

1,786 
861 

188 

5,168 

0 

0 

* - Analysis Incomplete * - Refinement Incomplete 
uNCLASSIl?IED 


