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Users of Stable Isotopes who need exkensions of their loan periods should 

write The Isotopes Division, At&c Energy Commission, Oak Ridge, Tennessee. 

AlJ. purchase orders are to be sent to Dr. C. P, Keim, O a k  Ridge 

Nat ioml  Laboratory, Y-12 Area, Oak Ridge ,  Tennessee. 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

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

Is oeope Natural Enriched Series Sample (milligrams ) Form 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPENT 
and (atom percent) E leme nt We ish t Product 

Isotope Natural Enriched Series Sample (millisfamsl Form 



ELECTROMGNETICALLY CONCENTRATED ISOTOPES 

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

Isotope Natural Enriched Series Sample (milligrams) Form 

Calefm 



ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
Prcduc t 

Isotope Natura 1 Enriched Series Sample ( rnilli grams) Form 

Cahim (Carat ' d) 

and (atom percent) Element Weight 



E LE C TRO MAGNETICA LLY CONCEN TR A TED IS0 TOPES 

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

Isotope Natural Enriched Series Sample (milligrams) Form 

22.29 

.st. 

4-&2 

18,22 

13 ,. 10 
9 8 3  

98.7 

99825 

.fp 

3 

87.4 

84 .&2 

-% 

* 

-E - analysis Incomplete * - Refinement Imomplela 



ELECTROMGNETICALLY CONCENTRATED ISOTOPES 

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

Isotope Na t u r d  Enriched Series Sample (milligrams) Form 



ELECTROMAGNETICALLY CONCENTRATED IS0 TOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOB. SHIPMENT 
Element Weight Product 

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



ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

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

Isotope Natural Enriched Series 

I n d i t a m  (Cont'd) 

F orm Sample (milligrams 1 

57 

268 

17 

32 

343 

16 

10 

67 
41 

67,252 

544 

3,235 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
Element  Weiqht Product 

Isotope Natural Enriched Se r i e s  Sample  (milligrams) Form 
and (atom percent) 

Iron (Coat I d )  

Fe 59 59 ., 31 DL 

%-x - Refinement kcomplete 



ELECTROMAGNETICALLYCONCENTRATED ISOTOPES 

E le ment ISOTOPIC ABUNDANCE AVAILABLE FOR SHlPhENT 
and (utom percent) Element Weight Product 

Is o tope Natural Enriched Series Sample (milligrams) Form 

2.24 

2-24 

2 -24 

2 -24 

2.24 

2.24 

2-24 

2-24 

2 2 4  

2.24. 

2-24 

2.24 

2.24. 

2.24 

0.34 

0 -34 

0.34 

0.34 

0.34 

o s 3 4  
0.34 

0.34 

0.34 

31.9 

59.3 

43 *45 

74-6 

40.61 

45 -43 

6713 

43 53 

54.23 

63.1 

87.29 

83.44 

#€ 

22.0 

10.3 

23 -4 

71.7 

79.8 

75.7 

42.0 

34.8 

74.20 mi 37 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

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

Isotope Natural  Enriched Series Sample (milligrams) Form 



ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR S H I P K N T  
and (atom percent) Element Weight Product 

Isotope Naturai Enriched Series Sample (milligrams) F om 

L e d  (C:on”tci) 

m 206 

pb 207 

p7, 201 

Pb 207 

pL3 207 

Pb 207 

Pb 207 

m 207 

Pb 208 

pb 208 

Pb 208 

Pb 208 

Pb 208 

ffb 208 

Rk, 2Q8 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element  IS 0 TOP IC ABUNDANCE AVAILABLE FOR SHIPMENT 

Isotope Natural Enriched Series Somple (milligrams) Farm 
and (atom percent) Element  Weight Product 

LitMm (COD% a) 

Li 7 92.51 99 = 91 I 2 G l  10 Li5304 

ti 7 92 57 99.5 AIZ 14&d 7J-J- Li$B4 

99.5 P 

98-36 Q 

99 * 52 Bz 

99.2 IBZ 

99.5 32 

99+4 BZ 

98 59 DZ 

62.59 Q 

65 * 67 Q 

86.8 Bz 

Ye33 ' 

96.16 P 

95 091 332 

98.12 DZ 



ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

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

Isotope Natural Enriched Series Sample (milligrams) Form 

8.44 

l*& 

7 9 - n  

66.32. 

53 e 3 7  

54.35 

73 69 

72.1 

65 *45 

62 * 51 

91-39 

8E; .45 

80.85 

7 4 - 9  

64.66 

76 28 

71.8 

62.48 

570.90 

57.3 

51.48 

98.3 



ELECTROMAGNETICALLY CONCENTRATED IS0 TOPES 

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

Isotope Natural Enriched Series Sample (milligrams) Form 

Mercury (Coat ‘d) 

Hg 202 

Ffg 20% 

Eg 202 

Eg m2 

Eg 202 

Hg 202 

BE: 202 

Hg 204. 

Hg 25k 

Hg 204 

Hg 2U4 

Hg 204 

Hg 2Qk 

Eg 204 

61 

Ex! 
379 

I, la4 

354 

4,334 

825 

0 

202. 

=9 

1,504 

662 

363 

245 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element TSOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
Product 

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

AW 

FP 

FP 

B-T 

A& 

FP 

R-T 

R-Y 

AW 

FP 

FP 

E-T 

R-T 

A66 

FP 

E-T 

B-T 

A@ 

PP 



ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

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

Isotope Natural Enriched Series Sample (milligrams) F orm 

67 A 

6%4 

67.4 

67.4 

26-7 

26.7 

26-7 

26.7 

26.7 

98.51 

99 -3  

98 36 

* 
94.4 

94.4 

87 - 10 
97.7 

jH- 

K 

As-A2 

DF 

. FJ 

J 

J 

K 

AS -AT 



ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

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

Isotope Natural Enriched Sar ies Sample (milligrams) Form 

K 

As-AT 

FJ 

K 

AS-AT 

DF 

FJ 

J 

U - A T  

FJ" 
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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 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

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

Isotope Natural Enr iched  Series Sample (milligrams 1 Form 

S m a r S u m  (Cant * d) 
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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 (Con% ' d) 

8e 

Se 

Se 

4% 

se 
Se 

se 
Se 

litj 

Se 

Se 

Se 

Se 

Se 

St? 

Se 

se 

Se 

Se 

Se. 

S€? 

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 

Se 

Se 

Sa 

Se 

Se 

SE? 

Se 

Se 

Se 

Sfi? 

Se 

Se 

Se 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

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

Isotope Natuml Enriched Series Sample (milligrams) Form 

Sflater 

Ag 107 $1 e 86 98 + 96 B 4 m  39 Akm- 

4 3  107 gam% 90 26 8-u 1 115 AkTcll. 

4 3  loa 51 -86 g0,;lC; s-u 41( br ) 2,143 Ag 

&3 107 ga,% 96 -10 EA 522(4 2,131 A@ 

109 48 a4 95-88 E W a )  31 A&1 

A8 109 k8 + 14. 92 16 S-U 42(b) 22 

& 109 48 * 14 92.16 s-u 42(br) w4-4 Ag 

Ag 189 48 14 99 5k Ex. 5 2 3 w  1,736 A@;cL 

63 *68 

45 * 95 

69-9 

89 .Q2 

* 
6s -03 

sc 

98.9 

99.5 

99.67 

99 * 63 

EK 

n 
z 

EH 

PL 

EH 

FL 

, z  

BL 

w 

FL 



ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

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

IS QtOpe Natural Enriched Series Sample (milligrams) Form 

9 7 * 9  

98 -45 

5.54 

908 

20~65  

5.38 

14.92 

Q*88 

cx 
E8 

CX 

ES 

cx 
CX 

ES 

Es 

DX 

m 

AU 

DX 

FE 

AkT 

DX 

, F E  

AU 

CA 

CA 

DX 



ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element  ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) Element Weight P roduc t  

Isotope Natural Enriched Series Sample (mdligrams) Form 

Tellurium. (6ont' d) 

AU 

@A 

CA 

HE 

AU 

CA 

CIA 

CA 

IIX 

FE 

AU 

CA 

CA 

CA 

c14 

DX 

FE 

AU 

CA 

@A 

DX 

FE 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR S H I P E N T  
and (atom percent) Element Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

W l i u m  

TI 203 29-51 75.6 RV-3 2?8(a) 194. T1293 

29 0 51 47.9 By-3 2 w 4  6 875 %03 
29 0 51 58.8 cc-3 3w%4 601 "$3 

86.0 CF-3 3=bJ 1,170 *%03 

29851 34-1 CG-3 3 2 4 w  106 D @ 3  

7Q 0 k9 95 *2 BV-3 2 7 9 w  1,047 93203 

70 0 49 98.7 3x 285W 940 t1203 
cc -3 3f38b) 577 T1.203 

70 a 4.9 95.6 CF-3 32364 176 =2Q3 

7'0 49 91-8 (33-3 327b) 1,594 *@3 

3 3 3 m  3,818 q 0 3  

TX 203 

~i 203 

TI. 203 29 * 52. 

T1 203 

TI 205 70 0 Ihs 89.5 m-3 2 m a )  1,436 T1203 

921 205 

Tl 205 

93. 205 70 0 49 86.1 

T1 205 

TJ 205 

Tb 205 70 49 w-5 CJ-3 

Tin 
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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 

Tin (Cont 'd) 

14.40 

14 -40 

14.40 

3.4 " 40 

14.40 

14.40 

14.40 

7.68 

7.68 

7-68 

7 . a  

7.68 

24 07 

24.07 

24 -07 

24.07 

24 I 07 

24.07 

24.07 

24 .O? 

8.63 

8A3 

AP 

Bc 

BI 

CR 

EC 

Fs 

FS 

331 

[=R 

Ec 

Fs 

3% 

AL 

AY 

Bc 

BI 

CR 

. E c  

Ff-3 

FS 

AY 

Bc 

116 

388 

304 

4,144 

7,284 

4,420 

288 

4,748 

4,482 

2,604 

918 

1,014 

63 

1,020 

8,510 

13,126 

11,804 

93 

382 

166 Sn Llg 8.63 78.5 BI 2 3 3 M  
* - Analysis Incomplete 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

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

Isotope Natural Enriched Series Sample (mill  i grams ) Form 

Tin (Cont'd) 

Sn 1-1-9 

sn 119 

Sn Slg 

Sn 119 

Sn 3.20 

sn l.20 

szz m 

Sn 120 

Sn 120 

Sn E O  

Sn l.20 

sn 120 

Sn 322 

sn 3-22 

sn 322 

Sn 122 

Sn 122 

Sn 122 

Sn u4 

Sn 124 

Sn 1.24 

Sm 124 

8.63 

8.63 

8.63 

8.63 

32 43 

32 53 

32 53 

32 53 

32 * 53 

32 * 53 

32 * 53 

32 53 

4.68 

4.68 

4.68 

4.68 

4.68 

4.68 

5.89 

5.89 

5-89 

5.89 

?8,25 

79 82 

3- 

-It+ 

93.5 

9544 

72.6 

53.6 

97 01 

98.14 

* 
3Hc 

45.8 

83.66 

88.92 

88.92 

# 

* 
77- .O 

83.1 

95 -04 

95 -0.4 

$E 

EC 

FS 

FS 

AL 

AY 

Bc 

31 

CB 

EC 

FS 

Fs 

31 

CR 

EC 

Ec 

FS 

FS 

31 

rn 
EC 

EC 

I?s 

5,024 

18,057 

4,400 

420 

1,588 

3,155 

1,760 

18,520 

18,026 

16,587 

13 

2,545 

2,235 

241 

493 

3-25 

49 

30 

1,klO 

Sn 124 5.89 7 1 9 b )  531 C 

* - Analysis Inemrplek 
- Refineeat Incomplete 
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ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Element ISOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
Product 

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

Tin (Cont'd) 
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ELECTFiOhdAGNETICALLY CONCENTRATED ISOTOPES 

Element LSOTOPIC ABUNDANCE AVAILABLE FOR SHIPMENT 
and (atom percent) E lernent Weight Product 

Isotope Natural Enriched Series Sample (milligrams) Form 

Tungsten ( Conti ' d) 

w 183 14 - 33 

w 183 14*33 

lur 183 14.33 

w 184 30 e 61 

w 184 30.61 

w 184 30.61 

W 184 30.61 

w 186 28.69 

w 1% 28 69 

hi 3.86 28-69 

w 1% 28 e 69 

86-21 

82.01 

82.63 

95 +72 

91.14 

91.14 

95 *of5 

97-94 

97 - 17 

97 17 

97 54 

- Analysis Incomplete 
+w - Refinement Incomplete 



ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

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

Isotope Natural  Enriched Series Sample (milligrams 1 f orrn 

Zinc (Cont ‘d) 

50 9 83 

50 83 

50-83 

50 83 

50 - 83 

50 83 

12. .21 

11.21 

u.21 

u*21 

11 21 

17.18 

17.18 

17.18 

17.18 

91.7 AA 

91.7 AA 

98.0 CK 

98.0 CK 

95.6 cv 
98.66 333 

54.4 AA 

54.4 AA 

86.6 CK 

86.6 CK 

15.3. . cv 

92.7 m 
92 -7 G3K 

89.8 CV 

95 38 a3 

* - AmLysis beomple%e 
e - Refinement Incomplete 

- -  
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UNCLASSIFIED 

ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

ISOTOPIC ABUNDANCE 

40 

68 

1,694 

861 

5,269 

22 

20 

0 

/............ - iiii________.......,.........,.......,...~. ...,... I. -. . 


