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ABSTRACT

This inventory lists the isotopes which have been
concentrated electromagnetically, along with the
completed information on their emriched abundances,
-and the element weights and product forms avail-
able in milligram quantities to users on Atomic
Energy Commission projects and in university and
industrial laboratories.
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INTRODUCTION

This report of electromagnetically enriched isotopes 1s revised
frequently to include all isotopes which are avallable for use, or are
in the process of chemical refinement. The most recent information on
the isotopic abundance of each enriched sample and the amount of each
isctope in the inventory is also listed. The list also includes those
isotopes which have been concentrated but are not available at present.

All welights reported sre element weights converted from compound
weights by stendard gravimetric factors.

On all shipments material will be shipped in the product form shown
unless special arrangements are made for further chemical processing.

Isotopic abundance data not in this report, such as concentrations
of other isﬁtopes in the sample, will be submitted upon request. Spec~
trographic analyses and cowplete isotopic abundance data will be for-
warded with all shipﬁents or as scon as available.

Any users of isotopes who need mass analysis services should check
with the Isotopes Division of the A. E. C. reggrding their specific
needs.

Isotopes preoduced by the electromagnetic process are avallable in
milligram quantitieskfor distribution on loan within and outside of the
Atomic Energy Commission and may be requested By using A. E. C. form
100. Copies cof this form may be obtained from the Isotopes Division,

U. 8. Atomic Energy Commission, P. 0. Box "E", (Qak Ridge, Tennessee.
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Users of Stable Isotopes who need extensions of their loan periods should
write The Isotopes Division, Atomic Energy Commission, 0Qzk Ridge, Tennessee.
All purchase orders are to be sent to Dr. C. P. Keim, Osk Ridge

National Laboratory, Y-12 Area, Osk Ridge, Tennessee.



SUMMARY OF PRODUCTION AND SHIPMERTS

No.of Samples Ho. OF
Production Wow Availsble Individual
Atomic No, Element Completed For Shipment Shipments Made

3 Lithium 19 9 65
by Beryllium 2 0 2

5 Boron 3 3 2

5 Carbon 2 2 2

8 Oxygen 2 0 0
12 Magnesium 15 11 33
1 Silieon 9 5 19
16 Sulfur 10 7 13
17 Chlorine 2 2 5
19 Potassium 29 22 k2
20 Caleium 36 15 30
22 Titanium 10 12 33
23 Vanadium 2 1 0
2k Chromium 12 9 ho
26 Iron 113 Ly 50
28 Nieckel 18 9 50
29 Copper 10 9 21
30 Zinc 15 10 28
31 Gallium 2 2 7
32 Germanium 5 L 14
3k Selenium 38 21 L
35 Bromine i 2 0
37 Rubidium 2 2 3
38 Strontium 11 5 25
40 Zirconium 19 19 Lo
he Molybdenum 15 1k 62
L7 Silver 6 7 15
48 Cadmium 16 16 60
kg Tedium 11 9 18
50 Tin 51 30 - 102
51 Antimony b 2 18
52 Tellurium 29 25 7
56 Bariun 7 4 25
57 Tarthanum 2 2 3
58 Cerium 9 6 16
60 Neodymivm 7 6 27
62 Samsrivm 7 10 31
72 Hafnium 6 6 26
Th Tungsten 10 17 33
75 Rhenium 2 2 11
80 Mercury 23 36 59
81 Thallium 16 16 19
82 Lead 3 18 50

TOTAL 614 453 1,224



Natural Isotopic Abundance:

46 - T.43%

Li 7 - 92.57%

Lithium
Atomic No., 3

Electromagnetically Concentrated Isotopes

Abundance of

AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Li % A 23(a) 93.91 0
Li 6 I 25(a) 87.76 0
Li 6 AR 139{a) 95.5 0
Li 6 BQ ebh(a) 95.4 0
Li 6 cr 376{a) 99.4 0
i 6 o 378(a) 98.8 0
Li 6 Dy bg9(a) 98.32 0
i 6 ED 537{a) 95.2 c
1i 6 ED 537{t) 95.5 0
Li 6 EZ c27{e) 88.22 12 Liy80y
i 6 FI 667(a) k.07 325 Ligsog
Li 6 FI 667(t) 94,29 0 LiF
Li 6 I 667{c} 9L.75 0 LinB0)
Li 6 ¥I 667{a} 93.39 82 Lin80Y
Li 7 i 2h(a) 99.89 0 LipOy
Li 7 I 26(a} 99.91 10 Lip80)
i 7 AR 140(a) 99.5 T11 Lis80y
i 7 BQ 265(a) 99.8 )
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Natural Isotopic Abundance: Lithiwa (égnttd)
Atomic Fo. 3

Li 6 - T.43%

Li 7 - 92.57%

Electromagnetically Concentrated Isotopes

Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
i 7 BQ 265(ar) 99.8 216 Lip30Y
Li 7 cT 377(a) 99.6 0 LiF
Li 7 cu 379(a) 98.4 2,545 LinS0),
i 7 DY 500(a) 99.58 0
i 7 ED 538(a) 99.87 0

Li 7 EZ 628(e) 99.86 9,178 LinB0Y
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Natural Isotopic Abundance: Boron
’ Atomic No. 5
B 10 - 18,83%
B 11 - 81.17%
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series  Sample (per cent) (milligrams) Form
B 10 DP 481(a) Anslysis Incomplete 25 HyBO3
B 11 BM 250(a) Anaslysis Inccomplete 10 HyBO3
B 1l DP 482(a) Analysis Incomplete 200 H3BO3




Natural Isotopic Abundance: ' | Carbon

| Atomic No. 6
€12 - 98.91%
€13 - 1.09%

Electromagnetically Concentrated Isotopes

Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product

Isotope Series Sample (per cent) (milligrams) Form

¢ 12 FD 638(ah) 99.963 0

C 12 D 638(ai) Analysis Incomplete 8,400 c

c12 FD 638(aj) 99.945 9,900 c




®

Natural Isotopic Abundance: Magnesinm -

A .
Mg 2h - 78.98% tomice No. 12
Mg 25 - 10,03%

Mg 26 - 10.99%

Electromagnetically Concentrated Isoiopes

Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product

Isotope Series  Sample (per cent) (milligrams) Form
Mg 2k P 47(a) 99.5 1,570 MgO
Mg 24 Q 50(a) 98.36 192 Mg0
Mg 2k BZ 288(a) 99.52 2,527 Mg0
Mg 24 BZ 288(v) 99.2 132 Mg0
Hg 2k BZ 288(¢) 99.5 2,251 Mg0
Mg 2k BZ 288(4a) 99.4 1,786 Mg0
Mg 2k DZ 519(a) 99.59 3,478 Mgo
Mg 25 P 48(a) 83.22 0

Mg 25 P 48(ar) 83.22 515 Mg0
Mg 2% Q 51(a) 62.59 20 Mg0
Mg 25 Q 51(b) 65.67 14 Mg0
Mg 25 BZ 289(a) 86.8 195 Mg0
Mg 25 Dz 520(a) 92.33 1,490 Mg0
Mg 26 P 49(a) 96.16 L16 Mg0
Mg 26 Q 52(a) 97.00 0

g 26 BZ 290(a) 95.91 203 Mg0
Mg 26 374 521(a) 98.12 8ok Mg0
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Natural Isotopic Aburdance:

Silicon

Atomic No. 1k -

Si 28 - 92.17%
8i 29 - h.71%
8i 30 - 3.12%
Eleétromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) {milligrams) Fo’rm
51 28 AT-AJ  103-106(a) 99.4 1,796 810,
8i 28 BW 280(a) 98.1 7,510 810,
si 28 EB 524(a) 99.16 9,041 810,
81 29 AI-AT  104-107(a) 68.6 63 8105
Si 29 BW 281(a) 63.6 0
31 29 EB 525(a) £68.62 90 510,
&1 30 AI-AJ  105-108(a)  63.9 120 sio2
81 30 BW 282(a) 49,6 550 810,
81 30 EB 526(a) 6. Ol 48 $10,
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Natural Isotopic Abundance:

Sulfur
S 32 - 94,899 Atomic No. 16
833 - 0.80%
8 3% - L4.20%
S 36 - 0.02%
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
[sotope  Series  Sample (per cent) (milligrams) Form
8 32 CX 391(a) 97.90 113 8
8 32 ES 596(a) 198.45 7,463 cas
s 33 cXx  392(a) 5.54 76 8
833 cxX 392(v) 5.54 30 5
5 33 ES 597(a) 9.8 0
3 34 cX 393(a) 20.65 0
5 34 cX 393(b) 5.38 59 8
8 34 ES 598(a) 14.92 1,099 cds
S 36 ES 599(a) 0.88 27 cas
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Natural Isotopic Abundance: ‘ Chlorine
; Atomic Wo. 17
€1 35 - 75.4%
C1 37 - 2k.6%
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
ClL 35 AV 161(el) 79.5 18 AgCl
€1 35 DH §36(a) g92.4 0

c1 37 DH 438(a) 65.6 248 AgCl
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Natural Isotopic Abundance: ‘ Petassimn
Atomic No. 19
K 39 - 93.25%
¥ b0 - 0.011%
K 4L - 6.7h%
Electromagnetically Concentrated Isotopes
*Radiocactive
Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Fom
K 39 W 67(a) 99.93 0
K 39 BJ 237(a) 99.5 1,592 KC10y
K 39 oM 346(a) 99.9 35 KC1
X 39 oM 346(ar) 99.9 9,920 KC1
K 39 DA Lo7(a) 99,94 19,428 K280)
K 39 DB 410(a) 99.7h 5,659 ko1
K 39 DT Lgh(a) 99.89 9,384 KC1
K 39 EX 621(g) 99.96 18,470 KC1
K 39 EY 624(1) 99.9% 24,977 KCL
K 39 TA 629{a) 99.83 10,473 KC1
X 4O W 68(a) 0.16 0
K 4o BJ 238(a) 0.ko 0
K ko M 347(a) 0.1k 0
K 40 cM 347(ar) 0.1k 0
XK Lo DA 508(a) | 1.31 10 “KC1
K ko DB 411(a) 0.40 124 KC1

X LD DB 411(ar) - 0.40 318 KC1
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Natural Isotopic Abundance:

X 39 - 93.25%
¥ 40 - 0.011%

Potassium (cont'd)
Atomic No. 19

K 41 - 6.7h%
Electromagnetically Concentrated Isotopes
*Radioactive
Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series  Sample (per cent) (milligrams) Form
¥ Lo DT 495(a) 7.13 0
K 4o EX 622(u) 3.64 7 KC1
K 40 EY 625(t) T.75 0
K 40 FA 630(a) 0.978 33 KC1
¥ by W 69(a) 88.36 0
¥ 41 BJ 239(a) 92.9 65 XC10),
B W1 M 348(a) 86.8 37 KC1
K k1 DA 409(a) 95.45 0
K Ll DB k12(a) 91.61 0
K bl DT 496(a) 98,9k 705 XC1
K L1 DY L96(ar) 98,94 65 KC1
K 41 EX 623(e) 99.20 1,071 KC1
K b1 EY 626(e) 99.21 750 KC1
K 41 A 631{a) 87.75 540 KC1
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Natural Isotopic Abundance:

.0033%

Calcium
Atomic No., 20

Ca LO - 96.96% Ca 46 - 0
Ge 42 - 0.64%  Ca 48 - 0.185%
Ca 43 - 0.145%
Ca b - 2,06%
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT

, Enriched Isotope Element Weight Product
Isotope  Series Sample (per cent) (milligrams) Form
Ca kO v 61{a) 99.95 0
Ca 40 vy 61{p) 98.6 114 Cao
Ca LD b 70{a) 99.97 1,048 Cal
Ca 4D BY 251(a) 98.9 5,825 CaCOy
Ca o DI bh1(a) 99.83 35,259 CaCoy
Ca 40 EV 613{a) Analysis Incomplete 28,720 CaCO3
Ca 40 P 648(a) Analysis Incomplete L4k ,750 CaCoy
Ca 42 B 252(a) 56.1 0
Ca k2 DI 4hi2(b) 28.3 393 CaCOy
Ca 42 Y 61h{a) Analysis Incomplete 210 CaC04
Ca b2 oy 649{a) Analysis Incomplete 439 Cal0sy
Ca 43 VeX  63-72{a} 344 0 |
Ca k3 B 253{a) 50.9 ¢
Ca b3 DI Ly3(b) 37.56 0
Ca 43 BY 615(a) Analysis Incomplete 0
Ca 43 FE 650{a) Analysis Incomplete 78 CaC03
Ca Ly v Bi(a) 95.8 0
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Natural Isotopic Abundance: : Calcium (cont'd)
Atomic No. 20

Ca 40 - 958.96% Ca 46 - 0.0033%

Ca k2 - 0.644% Ca 48 - 0.185%

s

Ja 43 - 0.145%

Ca L& -« 2.08%

Electromagnetically Concentrated Isotopes

Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Ca b 7 Ghia) 95.8 0
Ca lih X 73{a) 21.1 0
Ca &b BR 254{a} 35.4 Lo Ca003
Ca b G5 373{a) 95,2 115 CaC04
Ca Ly DI bil{al 1.9 13k CaC03
Ca b 34 616{a) Analysis Ircomplete 723 Cac0s
Ga ha ¥ 651{a] Anaslysis Incomplete 1,143 CaCo
Ca b& v-X  65-Th{a) 7.3 0
Ca 46 s 374{a} 4,8 0
Ca 45 DI 4his(a) 1.45 0
Ga %6 ' Y 617{ a) Analysis Incomplete 0
Ca 44 B 652{a) Analysis Incomplete 0
Ca 48 VX 66-75{a) 13.1 ¢
Ja 45 B 256{a) 83.9 0
Ca 48 o8 375(a) 62.2 0
Ca 45 DI 4h6(a) k2,32 0
Ca 48 BY 618(a) Analysis Incomplete 0

Ca L& Analysis Incomplete 50 CaC0g

[
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Natural Isotopic Abundance:

Titanium
Atomic No., 22

Ti 56 - 7.97%
i 7 - T.41%
Ti 48 - 73.50%
TL 45 - 5.64% ‘
T 50 - 5,489 Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Ti b6 BF 215(a) 8k.26 0
Ti 46 BY 215(ar) 84.26 83 Ti0n
Ti 46 EN 576(a) 82.68 309 Ti0s
Ti W7 BF 216(a) 82.05 8 Ti0p
L b7 BF 216(ar) 82.05 99 Ti05
Ti L7 EN 577(a) 63.11 1,84k Ti0p
T 48§ BF 217(a) 99.23 50 Ti0q
Ti 48 EN 578(a) 98.90 23,108 Ti02
71 49 BF 218(a) T7.62 37 Ti0p
Ti 49 BF 218(er) 77.62 55 Tiog
Ti ho EN 579(8a) TT.27 412 Ti0,
Ti 50 BF 219(a) 8k.69 0
Ti 50 BF 219(ar) 8k .69 0
T4 5D BN 580(a) 81,4k 496 Ti0,




Natural Isotopic Abundance: ' Vanadivm

v 50 - 0.28%

Atomic No. 23

V 51 - 99072%
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
v 50 M 683(p) Analysis Incomplete 0
vV 51 ¥B 633(a) Anslysi: Incomplete 2,500 Vg0 5
Vv 51 M 684(a) Refinement Incomplete 26,250 V50 5
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Natural Isotopic Abundance:

Cr 30 - L.ko%
Cr 52 - 830':’3%
Cr 53 - 9.49%
r 54 - 2.38%

[

Electromagnetically Concentrated Isotopes

Chromium
Atomic No., 24

Abundance of

AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope  Series  Sample (per cent) (milligrams) Form
Sr 50 D 10(a) 73.76 0
Cr 50 ¢D 309(a) 1.2 0
Cr 50 D 309{ar) hi.2 0
Cr 50 EU 609(a) 88.3 Bl Cre0 3
Ur 52 D 11{a) 99,14 510 Crp0 3
or e D 11(ar) 99.1k 140 Crp0 3
Cr 52 D 310(a) 99.1 3,459 Cry0 3
Cr 52 EU 610(a) 97.1 23,140 Créo 3
ir 53 D 12(a) 88.59 113 Cra0 3
Cr 53 CD 311{a) 92.1 110 Crgo 3
Cr 53 EU 611(a) 90.06 478 Cra04
Cr Sk D 13(a) 1.0 0
Cr 5k cD 312(a) 83.1 0
Cr Sh EU 612(a) 88.95 105 Crp0 5




£3.

Natuyallsotopic Abundance:

Iron

Fo 5% - 5.00% Atomic No. 26
Fe 56 L.52%
e 57 2.2k,
¥e 55 0. 3u4
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FIOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Fe 5l B 3(a) 5547 57 Fep03
Te 5k B 3(£) 39.0 268 FepO3
Fe 5k ¢ 6-1(a) 42.85 195 Fep03
Fe Sk o 6-11(a) 38.99 0
Fe Sk E 1h(a) 81.06 17 FepOq
Te 5k i 18(a) 83.03 32 Fep03
Fe 54 A 122(a) ho.2 343 Fep0s
Fe 5k A7 183(=a) 93.27 16 Fep03
Fe 5k BA 187(=) 87.9 10 FepsOn
Fe 54 BA 187{ar) 87.9 10 Fey03
Fa Hi BB 194(a) 87.k 69 Fep0s
Fe 5k CI 328(a) 8h.3 62 Fep03
Fe 54 DO L77(a) 3h .47 67,272 Fey05
Fe Sk FC 634(a) Analysis Incomplete 1,534 Fep0s
Fe 54 i 685(a) Refineﬁent Incomplete
Fe 56 B ha) 98,41 3,235 Fep03
Fe 56 B h(e) 8.5 901 Fep03




Natural Isotopic Abundance:

Fe 54 - 5 90%

Iron
Atomic No. 26

Electromagnetically Concentrated Isotopes

Abundance of

AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series Sample {per cent) (milligrams) qum
Fe 56 c 9{a) 98.7 2,683 Fep03
Fe 56 C 9(c) 96.89 Lé2 FepO3
Fe 56 E 15(a) 198,62 10,403 Fes03
Fe 56 F 19{a) g7.h2 1,120 Fep0q
Fe 56 ¥ 123(a) 98.9 2. 627 Fep0y
Fe 56 A7 184(a) 99.0 12,451 Fen0s
Fe 56 BA 188(a) 98.5 35, 47k Fe 0z
Fe 56 BB 192(a) 98.3 9,818 Fep03
Fa 56 CI 329{a) 96.5 51,056 FepO3
Fe 56 cZ LOM(£) 99.84 11,892 Fep03
Fe 56 Do L78(a) 99.70 0
Fe 56 FC 635(a) Analysis Incomplete 18,171 Fep03
Fe 56 FI 686(a) Refinement Incomplete
Fe 57 B 5(a) 21,10 62 Fey03
Fe 57 B 5(f) 30.5 81 Fep03
Fe 57 C T(o) 56.13 0
Fe 57 E 16{a) 73.01 0




25.

Natural Isotopic Abundance: : Iron {cont'd)
Atomic No. 26

Fe 54 - 5.50%

NI

Fe 56 ~ 91.52%

Fe 57 - 2.2u%
Fe 58 - 0.34%
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product

Isotope  Series Sample (per cent) (milligrams) qum
Fe 57 p 20(=a) 69.63 15 Fep04
Fe 57 AM 12k(a) 33.2 69 Fep04
Fe 57 Az, 185(a) B7.7 0

Fa 57 BA 189(a) 75.8 0

Fe 57 BB 193(a) 77.6 2k Fep03
Fe 57 ci 330(a) 50.7 0

Fe 57 A Los(£) 51.91 509 Fe, 03
Fe 57 DK Lho(a) 79.43 232 Fep0y
Fe 57 DL L53(a) 62.38 830 Fe 04
Fe 57 DL b53(4d) 59.31 1,381 Fep04
Fe 57 DL k53(a) 31.9 1,245 Fep03
Fe 57 DL L53( 1) 59.3 1,122 Fep03
Fe 57 DL L53( 3) 43.h45 2,571 FepOs
Fe 57 DM 459(a) Tha6 190 Feéo3
Fe 57 DL 463(a) 40,61 1,687 Fep03
Fe 57 DL 463(1) L5543 1,018 Feg03
Fe 57 DL h63(e) 67.3 218 Fep03
Fe 57 DL L63(3) 53.53 184 FepOg




Natural Isotopic Abundance:

Fe S - 5,90%

Iron {conttd)
Atomic No. 26

Fe 56 = 91.52%
Fe 57 -2 2
Fo 58 - 0,349
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT
: Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Fe 57 DL L63(k) 54,23 1,766 FeéOg
Fe 57 DL k67(e) 63.1 165 Fep03
Fe 57 DN L71(a) 84,78 0
Fe 57 DN k75(a) 87.29 0
Fe 57 FH 687(a) Refinement Incomplete
Fe 57 FC 636(a) Analysis Incomplete 1,256 Fe 0,
Fe 58 ¢ 8(b) 22.0 15 Fe,05
Fe 58 B 17(b) 40.7 0 k
Fe 58 AM 125(a) 10.3 by Fep03
Fe 58 CI 331(a) 46,0 0
Fe 58 DL L54( £) 23.h 39 Fep03
Fe 58 DL 45h(m) 1.7 92 Feg03
Fe 58 DL hek(1) 79.8 0
Fe 58 DL Lel(p) 7L.6 0
Fe 55 DO kB8o(a) 5.7 117 Fe 04
Fe 58 DO 480(v) k2.0 L8l Fen03
Fe 58 Do hSo(e) 34,8 37 Fez03
Fe 58 FC 637(1) 60.62 0
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Natural Isotopic Abundance:

Iron(cont'd)
Atomic No. 26

Fe 54 - 5.90%
Fe 56 = 91.52%
Fe 57 - 2.24%
Fe 58 - 0.34%
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Fe 58 FC 637(J) 76413 0
Fe 58 FC 637(1) 7939 Y |
Fe 58 FN 688(b) h.20 37 Fen03
Fa 58 FK 688(¢c) 59.65 10k Fep03
Fe 58 FN 688(a) Analysis Incomplete 361 Feg0s
Fe 58 FN 688(f) Analysis Incomplete 177 Fep03
Fe 58 FN 685(g) - 65.85 82 Fep0s
Fe 58 FN 688(1) 78,66 115 Fep03
Fe 58 FN 688( ) 78.02 86 Fe,03
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Natural Isotopic Abundance:

Rickel
Atomic No. 28

Ni 58 - 67.4%

i 60 - 26.7%

Ni 61 - 1.2%

Wi 62 - 3.8%

Wi 64 - 0.88% Electromagnetically Concentrated Isotopes

Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product

Isotope Series  Sample (per cent) (milligrams) Form

Ni 58 J 27(a) 98.05 0

¥i 58 K 33(a) - 98.51 12 Nid

Wi 58 £5-AT  141-1h7(a) 99.3 134 Ni0

i 58 oF Loo(a) 98.36 5;685 NiO

Ni 58 ¥J 669(a) Refinement Incomplete

Ni 60 J 28(a) Sh b 18 Nio

Ni 60 J 28(ar) ok b 390 Ni0

¥i 60 K 34(a) 87.10 680 Ni0

Ni 60 AS-AT 1hou1h8(a) 97.7 0

Wi 60 DF 423(a) 95.0 0

Ni 60 FJ 670(a) Refinement Incomplete

Ni 61 J 29(a) 78.83 0

Ni 61 K 35(a) 3442 28 Nio

Ni 61 AS-AT 143-149(a) 80.9 o‘

Ni 61 DF ’h2h(a) 72.2 ko NiO

i 61 FJ 671(a) Refinement Incomplete

Ni 62 J 30(a) gh.25 0




Natural Isotopic Abundance: Nickel
. Atomic No, 28
i 58 - 67.4%
Ni 60 - 26.7%
Ni 61 - 1.2%
N 62 - 3.8
Ni 64 - 0,88% Electromagnétically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series  Sample {per cent) (milligrams) Form
Ni 62 AS-AT h-150(a) 0 9h.7 20 Wi0
Ni 62 K 36(a) 67.99 50 Nio
ni 62 DF ko5(a) 91.2 0
Hi 62 FJ 672(a)  Refinement Incomplete
Wi 64 J 32(a) 85,10 10 Nio
Ni 6k K 38(a) 64,2 0
Ni 6L AS-AT 16-152(a)  97.h4 0
Ni Ob DF her(a) - 80.6 0
Ni 64 FJ 67h(a) Refinement Incomplete 0




20.

Natural Isotopic Abundance:

Cu 63’- 69.09%

cu 65 - 30.91%

Copper
A¢omic No. 29

Electromagnetically Concentrated Isotopes

Abundance of

AVAILABLE FOR SHIPMENT

Enriched Isotope  Element Weight Product
Isotope  Series  Sample (per cent) (milligrams) Form
cu 63 A 1(a) 97.0 650 Cuo
cu 63 A 1(ar) 97.0 960 Cud
Cu 63 J-K - 31-37(2) 99.35 730 Cu0
Cu 63 AS-AT  14k5-151(a) 99.77 0
Cu 63 AV 161(cu) 98,2 203 Cuod
cu 63 DF Lob(a) 99.11 3,351 Cuo
cu 63 DL L55(a) 96.12 578 Cuo
Cu 63 jyi] Lo1(a) 99.&0' 17,750 Cuo
Cu 63 FJ 673(a) Refinement Incomplete
cu 65 A | 2(a) 93.81 0
cu 65 A 2(ar) 93.81 Ley cuo
Cu 65 AV 162(cu) 90.6 1k Cuo
Cu 65 Dy L98(a) 98.16 13,866 Cuo




31.

Natural Isotopic Abundance: - Zine
Zn 64 - 49,184 Atomic No. 30
Zn 66 - 27.76%
Zn 67 - 4,05%
Zn 68 - 18.,h0%

Zn 70 - 0.61% Electromagnetically Concentrated Isotopes

Abundance of AVAILABLE FOR SHIPMENT
: Enriched Isotope Element Weight Product
Isotope  Series  Sample (per cent) (milligrams) Form
Zn 6k AG 97(a) . 83.8 ' 394 %00
Zn 6k BK 2ko(a) 93.4 0
Zn 6l EK | 556( a) 93.12 9,530 Zn0
Zn 66 AH 100(a) 78.4 712 Zno
zZn 66 BK - 241(a) - T76.1 )
Zn 66 EK 557(a) 93.79 75900 Zn0
zZn 67 AG 98(=a)  62.6 0
Zn 67 BK 2h2(a) 56.0 102 210
Zn 67 EK 558(a) 60,46 1,303 Zno
Zn 68 AH - 101(a) T72.6 : 0
Zn 68 BK .éhs(a) 93.9 18 Zno
7n 68 EK 559(a) 95.47 6,631 Zno
Zn 70 AX 102(a) 32,9 20 Zn0
Zn 70 BK 2hb(a) 32,0 39 Zno
Zn TO BK 2hli(ar) 32.0 0

Zn 70 EK 560(a) 48,40 231 Zno




324

Natural Isotopic Abundance: . Gallium

Atomic No, 31

Ga 69 ~ 60,00%

Ga 7L - 40,00%

Electromagnetically Concentrated Isotopes

Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product

Isotope Series Sample (per cent) (milligrams) Form
ca 69 EI 55k{a) 08,khk2 , 11,827 Gag0s
ga 71 EI 555(a) 98.08 137 Gag0s




33

Natural Isotopic Abundance: x Germenium

Atomic No. 32

Ge 70 - 20.63%  Ge 76 - 7.75%
Ge T2 - 27.41%
Ge 73 - T.04%
Ge Th - 36.37%
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Ge 70 BD-BE 205-210(a) 88.1 359 GeOp
Ge 72 BD-BE 206-211(=) 89.2 1,162 Ge0p
"Ge 73 BD-BE 207-212(a) 68.9 0
Ge 73 BD-BE  207-212(er) 68.9 186 GeOp
Ge Th BD-BE  208-213(a) 95.2 1,762 Ge0s
Ge 76 BD-BE  209-21k(a) 9.3 0




3k.

Natural Isotopic Abundance:

Se 80 - h9.97%

Selenium
Atomic No., 3k

ge Th - 0,84%
Se 76 ~ 9.15% ° Se 82 - 8.89%
Se T7 - 7.53%
Se T8 - 23.62%
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope  Series  Sample (per cent) (milligrams) Form
Se Th AK 109(=a) | 6.5 10 Se
Se Th BS 268(a) 1.1 0
Se Th cY 397{a) 12.3 0
Se Th cY 397(ar) 12.3 255 Se
Se Th DY 513(a) 12,08 143 Se
Se Th FG 654(a) 18.02 90 Se
Se Th FC 654(Db) 33.06 0
Se 76 AN 126(a) h3.5 10 Se
Se 76 BS 269(a) 1.5 600 Se
Se 76 cy 398(a) 54,8 5h2 Se
Se 76 4 398(ar) - 54,8 390 Se
se 76 DY 51k(a) 5740 89 Se
Se 76 FG 655(a) Th.20 37h Se
Se 76 FG 655(b) 88,51 148 Se
Se T7 AK 110(a) | 50.1 99 Se
Se 77 BS 270(2) 53.6 143 Se
Se 77 BS 270(ar) 53.6 500 Se
Se 77 cY 399(a) hok ko8 Se




35,

Natural Isotopic Abundance:

Ge T4 =
Se 76 -

S

6]

7 -

0. 844
9.15%

7.53%

Se 78 - 23.62%

Se 80 - 49.97%

Se 62 =

8.89%

Selenium (econt'd)

Atomic No.

Electromagnetically Concentrated Isotopes

<

34

Abundance of

AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series  Sample (per cent) (milligrams) Form
Se 77 DY | 515(a) 58,40 52 Se
Se 77 PG 656(c) Th, 22 203 Se
Se T7 e 656(d) 83.16 10 Se
Se 77 FG 656(e) 86,58 10 Se
Se T7 iyl 656(1) 91.73 25 Se
Se 77 FG 656(g) 86.00 8 Se
Se 78 A 127(a) 793 68 Se
Se 78 AN 127(ar) 79.3 104 Se
Se 70 BS 271 a) 72.7 1,853 Se
Se 78 cy Loo(a) 81.7 707 Se
Se 78 ey Loo( ax) 8L.7T 1,026 Se
Se 78 DY 516(a) 82,56 52 Se
Se 78 FG 657(v) 90.2k 667 Se
Se 78 PG 657(4) 96.55 1h5 Se
Se 80 AKX 111(a) 86,7 281 Se
Se 80 BS 272(a) 9,6 1,120 Se
Se 60 BS 272(ar) ok .6 257 Se




36.

Natural Isotopic Abundance: Selenium {cont'd)
‘ Atomic No, 34
Se Th - 0.84% Se 80 - 49.97%

Se 76 - %,15% Se 82 - 8.89%%
Se TT - T.53%
Se T8 - 23.62%
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) {milligrams) Form
Se 80 cy Lkol(a) 91.7 1,136 Se
se 80 DY 517(a) 93.76 b Se
Se 80 FG 658(a) 96.94 1,506 Se
Se 80 e 658(b) 95.39 1,151 Se
Se &2 AN 128(a) ho.6 96 Se
Se 8é BS 273(a) bk by 0
Se &2 BS 273(ar) Lh l 1,087 Se
Se 82 CY 102(a) 51.6 31h Se
Se 82 cY ho2(ar) 51.6 260 Se
Se 82 CcY 518(a) 52.36 1,081 Se
Se 82 FG 659( a) T5.Th 460 Se

Se 82 FG 659(b) 89.87 140 Se




37.

Natural Isotopic Abundance: : Bromine
Atomic No, 35

Br 79 - 50.5T%
Br 81 - Lg.k3%,

Electromagnetically Concentrated Isotopes

Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product

Isotope Series Sample (per cent) (milligrams) Form
Br 79 = EJ . 552(a) 86.98 342 AgBr

Br 81 EJ 553(a) 96,81 318 AgBr




38.

Natural Isotopic Abundance: Rubidium
Atomic No. 37
Rb 85 - 72.27%

*Rb 87 - 27.73%

Electromagnetically Concentrated Isotopes

*¥Radicactive
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Rb 85 EW 619(a) 95.97 3,109 RbCL

Rb 87 EW 620(a) 89,62 2,025 RbCL




39.

Natural Isotopic Abundance: : Strontium

Sr 84 - 0.56% Atomic No, 38
Sr 86 - 9.86%

Sr 87 - 7.02%

Sr 88 -~ 82.6%

Electromagnetically Concentrated Isotopes

Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series  Sample (per cent) (milligrams) Form
Sr 84 Z T7(a)} 27.2 0
Sr 84 BL 2h5(a) 61.6 0
Sr 8k EH 548(a) 63.68 0
Sr 8k FL 679(a) Analysis Incomplete 392 SrCO3
Sr 86 Z 78(s) 69.9 0
Sr 86 7 78(ar) 69.9 290 Sr0
Sr 86 BL 2h6(a) 88.2 0
Sr 86 EH 5h9(a) 89,02 | 23 sr(mo3k
Sr 86 FL 680(a) Refinement Incomplete
Sr 87 FH 550(a) 60.03 1,838 S5vC03
Sr 87 FL 681(a) Refinement Incomplete
Sr 88 7 79(8) i98°9 1,049 Sro
Sr 88 BL 248(a) 99.5 322 Srs0y,
Sr 88 EH 551(a.) 99.67 39 sr(Ngy )

Sr 88 FL 682(a) Analysis Incomplete 13,480 5rC04




40,

Natural Isotopic Abundance: Zirconium
: Atomic Wo. b0
Zr 90 - 50.83%
Zr 91 - 11.21%
Zr 92 - 17.,18%
Zr 94 - 17.79%
Zr 96 - 2.99% Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Zr 90 AA 80(a) 91.7 18 ZrOs
Zr 90 M 80(ar) 91.7 460 Zro,,
Zr 90 CK 334(a) 98.0 7,045 Zr0,
Zr 90 CK 334 (ar) 98.0 1,878 Zro,,
Zr 90 cv 381(a) 95.6 3,612 Zr0s
Zr 90 EE 439(a) 98.66 11,487 2r0,
Zr 91 AA 81(a) 5k b 50 Zr0p
Zr 91 AA 8i{ar) 5k L 100 Zr0p
Zr 91 CK 335(a) 86.6 33 Zr0,
Zr 9L CK 335(ar) 86.6 1,956 Zr0p
Zr 91 cv 382(a) 75.1 839 zx0,
Zr 91 EE 540(a) 86.89 1,998 Zr0,
Zr 92 " 82(a) 3.8 0
Zr 92 AA 82(ar) 3.8 65 Zr0y
Zr 92 K 336(a) 92.7 387 Zr0p
Zr 92 CK 336(ar) 92.7 1,951 2r0,
Zr 92 ov 383(a) 89.8 1,099 Zr0s




b,

Natural Isotopic Abundance: Zirconium

Atomic No. 40
Zr 90 ~ 50.83%
Zr 91 - 11.21%
Zr 92 - 17.18%

Zr 9k - 17.79%
Zr 66 - 2.99% Electromagnetiéally Concentrated Isotopes

Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Zr 92 - EB 5k1(a) 95.38 5,577 Zr0,,
7r oh A 83(a) 82.1 ol Zr0,
Zr ok A4 83(ar) 82.1 4o zfo2
Zr 9k cK 337(a) 92.8 68 Zr0,
Zr 9 CK 337(ar) 92.8 1,79% Zr0y
Zr 9k cv 384(a) 80.9 861 Zr0s
Zr 9k EE 542(a) 97.92 5,325 Zrbg
Zr 96 77, 8i{a) bo.6 22 Zr0,
Zr 96 CK 338(a) 4.6 0
Zr 96 CK 338(ar) 74 .6 20 Zr0,
Zr 96 cv 385(a) k3.6 0
Zr 96 EE 543(a) 89,48 140 Zr0




he' :

Natural Isotopic Abundance: : Molybdenum
Atemic No. k2

Mo 92 - 15.04% Mo 98 - 24,00%

Mo 94 - 9.35% Mo 100- 9.67%

Mo 95 - 15.78%
Mo 96 - 16.56%
Mo 97 - 9.60% Electromagnetically Concentrated Isotopes

Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product

Isotope Series  Sample (per cent) (milligrams) Form
Mo 92 R-T 53(a) 92.07 2l MoO5
Mo 92 R~T 53(ar) 92.07 485 MoO
Mo 92 AW 163(a) 95.5 0

Mo 92 AW 163(ar) 95.5 225 MoO3
Mo Ok R-T 54(a) 4,68 s

Mo 9k AW 164(a) 79.1 , 120 40O,
Mo 95 R-:T 55(a) 80.75 1,405 MoOg
Mo 95 AW 165(a) 86 0 121 Moy
Mo 95 AW 165(ar) 88.0 182 MoOs
Mo 96 R-;T 56(a) 85,94 3,397 MoO4
Mo 96 AW 166(a) %0.6 581 MoOg
Mo 57 R-T 57(a) T7.97 BTk MoO4
Mo 97 R-T 57(ar) T7.97 284 MoO3
Mo 97 AW 167{a) 75.4 1,110 MoO3
Mo 98 R-T 58(a) 95.0 637 MoO3
Mo 98 R-T 58() 89.9 493 MoDs

Mo 98 AW 168(a) 96.3 1,109 MoOy




k3.

Natural Isotopic Abundance: > Molybdemum
Atomic No. 42

Mo 92 - 15.04% Mo 98 - 24,00%

Mo 9% - 9.35% Mo 100- 9.67%

Mo 95 - 15.78%

Mo 96 - 16.56%

Mo 97 - 9.60% Electromagnetically Concentrated Isotopes

Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series Sample {per cent) ~ (milligrams) Form
Mo 100 R-T 59(a) 90.2% 0
Mo 100 R-T 59(ar) 90.24 200 Mo04
Mo 100 R-T 59(b) 90.20 240 MoO3
Mo 100 AW 169(a) 93.0 , 25 MoO

3




Natural Isotopic Abundance:

Ag 107 - 51.86%

Ag 109 - 48,14%

Silver
Atomic Mo, 47

Electromagnetically Concenirated Isotopes

Abundance of

AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product

Isotope Series  Sample (per cent) (milligrams) Form
Ag 107 i b1{a) 98.96 39 AgCl
Ag 107 5-U 41(v) 90.26 115 AgCl
Ag 107 S-U k1(br) 90.26 2,143 Ag

Az 107 EA 522(a) 96.10 2,131 Agcl
Ag 109 1 ho(a) 95.88 31 AgCl
Ag 109 5-U b2(v) 92.16 2z AgCl
Ag 109 S-U kao(br) 92,16 1,6k Ag

Ag 109 EA 523(a) 99.54 1,736 AgCl




45

Natural Isotopic Abundance: : ‘ Cadmiwn
Cd 106 - 1.22% Cd 112 - 23.79% Atomic No. 48
cd 108 - 0.89% cd 113 - 12.34%
€d 110 - 12.43% cd 11h - 28.81%
cd 111 - 12.86% cd 116 - 7.56%
Electromagnetically Concentrated Isotopes
Abundance of ~ AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series Sample {per cent) (milligrams) Form
cd 106 AC 88(a) 19.9% 117 €do
ca 106 cD 31k(a) 32.9 0
ca 108 AX 170(a) 1hk,2 438 cao
Cd 108 AX 170(ar) k.2 60 cdo
cd 108 CD 315(a) 2h.8 16 cao
cd 110 AX 171(a) 55.8 2,027 cdo
cd 110 CE 316{a) 70.0 2,518 cdo
cd 111 AC 89(a) 53.3 295 Cdo
cd 111 CE 317(a) 64,5 3,541 cdo
cd 112 AX 172(a) 79.3 1,890 Cdo
ca 112 CE 318(a) - 83.5 I,013 can
cd 113 AB 86(a) 25.5 376 Cdo
¢d 113 CE 319(a) sk .1 2,h18 cdo
cd 11k AC 90(a) 79.52 772 a0
ca 11k oE 320{a} ok,2 3,418 €ao
cd 11k CE 320(ar) 94,2 316 cdo
cd 116 AB 87(a) 2,01 kol cdo




k6.,

Natura! Isotopic Abundance: o Cadmium (cont'd)
Atomic No. 48
Cd 106 - 1.226 €4 112 - 23.79%
cd 108 - 0.8% cd 113 - 12.34%%
cd 110 - 12.43% ca 11k - 28.819
Cd 111 - 12.86% Cd 116 - 7.66%
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FQR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) {milligrams) Form
cd 116 CE. 321(a) 71.2 31 cao

cd 116 CE 321(ar) 7.2 10 Cdo




L7,

Natural Isotopic Abundance: . Indium

Atomic No. 49
*Tn 113 - L4.22%

*In 115 - 95.78%

Electromagnetiqally Concentrated Isotopes

*Radiocactive
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series Sample {per cent) (milligrams) Form
In 113 BH 225(a) - 22.8 600 Iny04
In 113 co} 354(a) 16.8 L5 Ing03
In 113 cQ 358(a) 65.4 0
In 113 DE 419(a) 1.2 Co735 IngO3
In 113 ER 58(a) 59.58 738 Ing03
In 115 AD 92(a) 99.56 o6k Inp03
In 115 BH 226(a) . 99.6 856 InpO3
In 115 BH 226(ar) 99.6 470 Ing03
In 115 o 355(a) 99.9 1%,563 Iﬁ203
In 115 cQ 359(=) 99.8 12,379 InpOg
In 115 DE 420(a) 99.92 0

In 115 ER 595(a) - 99.94 41,900 IngOs




48,

Natural Isotopic Abundance: : Tin

Sn 112 - 1.00% Sn 118 - 24.07% Atomic No. 50
Sn 114 - 0.68%  Sp 119 - 8.63% -

Sn 115 - O.L4%  S5n 120 - 32.53%

Sn 116 - 14.4k0%  8n 122 - L4.68%

Sn 117 -

* -
7.68% Elecguo%gmt96% Concentrated Isotopes

*Radioactive

Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
8n 112 EI 227(a) ' 30.8 10 Sn0,,
&n 112 CR 360(=a) k5.5 0
Sn 112 EC 527(a) 72.4%9 )
Sn 11h AL 113(a) 32.7 0
Sn 11k BI 228(a) 19.2 0
Sn 11k CR 361(a) 2k 0
Sn 114 EC 528(a) - 50.03 160 Sn0,
Sn 115 BI 229(a) k5 28 Sn0,
8n 115 CR 362(a) 12.1 0
Sn 115 EC - 529(a) 1k.0 535 Sn0y
$n 116 AL 115(a) 76.3 0
Sn 116 AY 176(a) TH.5 116 Sn0y
Sn 116 BC 198(a) 58.14 388 S0,
Sn 116 BI 230(=a) 43,2 304 Snoe
8n 116 CR 363(a) 89/57 3,8%0 S0,
Sn 116 EC 530(a) 92,64 7,284 ~ Sn0p

Sn 117 AL 116(a) 69.8 0




kg,

Natural Isotopic Abundance: Tin (cont'd)

Sn 112 - 1.00% Sn 118 - 24.07% Atomic No. 50

Sn 11k - 0.68% Sn 119 - 8.63%

Sn 115 - O.hh% Sn 120 - 32.53%

Sn 116 - 1b. k0% Sn 122 - 4.68%

S0 117 - 7.66% Elegﬁxpo%gﬁet%éaaﬁé Concentrated Isotopes

*Radloactive Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product

Isotope Series Sample (per cent) (milligrams) Form
Sn 117 BI 231(b) 75.3 288 Sn0,,
en117 R 36k(a) 73.93 k748 500,
Sn 117 EC 531(a} T7.07 L 482 510,
Sn 118 AL 117(a) 69.3 918 8n0s
Sn 118 AY 178(a) 90.1 1,014 Su0,
Sn 118 BC 200(a) 91.8 63 Sn0,
Sn 118 BI 232(a) 8h.6 1,020 810,
Sn 118 CR 365(a) 93.26 8,510 Sn0y,
Sn 118 EC 532(a) Gk, 91 13,126 Sn0y
g; 119 AL 118(a) 68.3 )

Sn 119 AY 179(a) 77.1 93 Sn0,
Sn 119 BC 201(a) 6l L 382 50,
Sn 119 BI 233(a) 78.5 166 Sn0,
Sn 119 CB 366(a) 78.25 5,028 Sn0y
Sn 119 EC 533(a) 79.82 18,057 Sn0p
Sn 120 AL 119(a) 93.5 420 Sn0,
Sn 120 AY 180(a) - 95.4 1,588 Sn0p




50.

Natural Isotopic Abundance:

Tin (cont'd)

Sn 112 - 1.00% Sn 118 - 24.07% Atomic Wo. 50
8n 114 - 0.68% Sn 119 - B8.63% |
Sn 115 - 0.44% Sn 120 - 32.53%
Sn 116 - 1h.40% Sn 122 - L4.68%
Sn 117 - 7.68% Electﬁgﬁa*glﬁe‘ﬁcgl?yg%oncentrated Isotopes
*Radioactive
Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
8n 120 BC 202(a) 72.6 3,155 SnOy
Sn 120 BI 234(a) 53.6 1,760 Sn0,,
Sn 120 CR 367(a) 97.01 18,120 Sn0y
Sn 120 EC 534 (a) 98.1k 18,026 SnOy
Sn 122 AL 120(a) 61.0 0
Sn 122 AY 181(a) 70.7 0
Sn 122 BC 203(a) k2.9 0
Sn 122 BI 235(a) 45.8 13 Sn0y
Sn 1922 CR 368(a) 83.66' 2,545 5n0,,
Sn 122 EC 535(a) 88.92 2,235 Sn0p
sn 124 AL 121(a) 6h.5 0
Sn 12k BC 204(a) 52.0 0
Sn 124 BI 236(a) 71.0 0
Sn 12k BI 236(ar} 71.0 125 Sn0p
Sn 12k CR 369(a) 83.1 0
Sn 124 CR 369(au) | 83.1 0
Sn 124 CR 369{ar) - 83.1 0
Sn 12k EC 536(a) 95.0k 30' 8n0s




51.

Natural Isotopic Abundance: Tin (cont'd)
Sn 112 - 1.00% Sn 118 - 24.07% Atomic No. 50
Sn 11k - 0.68% Sn 119 - 8.63% |
Sn 115 - 0.44% Sn 120 - 32.53%
Sn 116 - 14 4ot  8n 122 - L.68%
2 - 2 - .
S 117 7.68% Elec%?o%gnet?cg%y Concentrated Isotopes
*Radivactive
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) ~ Form

Sn 12k EC 536(as) 95.04 _ s}




52,

Natural Isotopic Abundance: ~ Antimony
' " Atomic No. 51
§b 121 - 57.25%

Sb 123 - 42.75%

Electromagnetically Concentrated Isotopes

Abundance of AVAILABLE FOR SHIPMENT
, Enriched Isotope Element Weight Product
Isotope Series  Sample (per cent) (milligrams) Form
sb 121 AR 93(n) . 99.4 0
Sb 121 BT 27h(a) 97.7 75 Sb
Sb 123 AE % (a) 96.7 o

Sb 123 BT 275(a) 95.6 1,379 Sb




53.

Natural Isotopic Abundance: : Tellurium

Te 120 - 0.004% Te 126 - 18.69% Atomic No. 52

Te 122 - 2.46% Te 128 - 31.81%

Te 123 -~ 0.86% *Te 130 - 34.11%

Te 124 - 4,67%

Te 125 - 6.9T% Electromagnetically Concentrated Isotopes

*Radioctive Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product

Isotope Series Sample (per cent) (milligrams) Form

Te 120 AU 153{a) 18.0 0

Te 120 CA 292(a) 13.7 0

Te 120 DX 505(a) 22.3 0

Te 120 FE 6ho(a) 19.90 12 Te

Te 122 AU 154(e) 77.8 19 Te

Te 122 CA 293(a) T9.4 0

Te 122 DX 506(a) 86.2k 39 Te

Te 122 FE 6k1(a) 81.72 240 Te'

Te 123 AU 155(a) 34.9 7 Te

Te 123 CA 20k (s} 4s.8 0

Te 123 DX 507(a) 60.91 67 Te

Te 123 FE 6h2(a) 48.58 11k Te

Te 12b AU 156(a) 72.5 56 Te

Te 124 ca 295(a) 83.9 198 Tei

Te 124 CA 295(b) 21.8 225 Te

Te 12k DX 508(a) - T6.47 555 Te

Te 124 ¥ 643(a)  81.3k 650 Te




5k,

Natural Isotopic Abundance: Tellurium (cont'd)
Te 120 - 0.094% Te 126 - 18.69% Atomic No., 52
Te 122 - 2.46% Te 126 - 31.81%
Te 123 - 0.86% *¥Te 130 - 34.44%
Te 12k - 4,67%
Te 125 - 6.97% Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series  Sample (per cent) (milligrams) Form
Te 125 AU 157(a) 81.1 38 Te
Te 125 CA 296(a) 87.9 0
Te 125 CA 296(b) 4o0.5 264 Te
Te 125 CA 296(ar) 87.9 2,130 Te
Te 125 DX 509{a) 81.65 0
Te 125 FE iﬁhh(a) 80.53 1,262 Te
Te 126 AU 158(a) 93.2 1,496 Te
Te 126 CA 297(=) 95.4 1,547 Te
Te 126 CA 297(ar) 95,4 ST Te
Te 126 CA 297(b) 79.0 o1k Te
Te 126 DX 510(b) 89.68 hoh1i Te
Te 126 R 645(a) 93.46 3,261 Te
e 128 AU 159(a) 93.5 1,156 Te
Te 128 ca é98(a) - ohk.b 8,795 Te
Te 128 CA 298(ar) oh. L 71k Te
Te 128 CA 298(b) 91.8 1,594 Te
Te 128 CA 298(ec) ok.0 111 Te




55.

Natural Isotopic Abundance:

Tellurium (cont'd)

Atomie o, 52

Te 120 - 0.094% Te 126 - 18.69%
Te 122 - 2.469% Te 128 - 31.81%
Te 123 -~ 0.86% Te 130 - 34,444
Te 124 - L4,67%
Te 125 ~ 6.97¢% Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Te 128 DX - 511(a) 82.32 5,760 Te
Te 128 FE 646(a) 96.47 4,881 Te
Te 130 AU 160(a) 93.0 530 Te
Te 130 CA 299(a) 97.4 7,905 Te
Te 130 CA 299(b) 93.5 0
Te 130 CA 299(br) 93.5 950 Te
Te 130 DX 512(a) 78.23 k,936 Te
Te 130 TE 647(a) 97.78 4,91k Te




Natural Isotopic Abundance:

Barium
Atomic No. 56

56.

Ba 130 - 0.103% Ba 137 - 11.25%
Be 132 - 0.096% Ba 138 - 71.83%
Ba 134 - 2.39%
Ba 135 - 6.55%
Ba 136 - T7.7%% Electromagnetically Concentrated Isotopes
Abundance of =~ AVAILABLE FOR SHIPMENT

Enriched Isotope ~ Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Ba 130 | DG k2g(a) - 16.0 0
Ba 132 DG 430(a) T.43 0
Ba 134 jale 431(a) 51.39 0
Ba 135 DG L32(a) 67.32 751 BaCO,
Be 136 plel 433(a) 50.02 183 EaC04
Ba 137 DG 43k(a) 38,98 1,100 33003
Ba 138 DG h35(;) 98,04 1,380 BaCOy




5T

Lanthenum

Natural Isotopic Abundance:
' Atomic No. 57

La 138 - 0.087%
La 139 - 99.903%

Electromagnetically Concentrated Isotopes

Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product

Isotope Series Sample {per cent) (milligrams) Form
La 138 EF 5kl(a) 0.597 351 Lag03
a 139 IF  5k5(a) 99.95 17,643 Lag03




58.

Natural Isotopic Abundance:

Cerium
Atomie No, 58

Ce 136 - 0.195%
Ce 138 - 0.265%
Ce ko - 88.44%
Ce 142 - 11.10%
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope  Series  Sample (per cent) (milligrams) Form
Ce 136 DD k15(a) 16.6 o
Ce 136 DW 501(a) 8.9k 0
Ce 136 FK 675(a) 22.29 0
Ce 138 DD h16(a) 8.9 0
Ce 138 DY 502(a) L. L2 300 CeO,
Ce 138 FK 676(a) Refinement Incomplete
Ce 140 cW 389(a) 98.5 3,786 CeOp
Ce 140 DD L17(a) 98.7 8,397 CeOp
Ce 1ko DW 503(a) 99.25 0
Ce 140 FK 677(a) Refinement Incompletc
Ce 1h2 DD 418(b) 87.4 29 CeO,,
Ce 1h2 DW 504 (a) 8k k2 516 CeOp
Ce 142 FK 678(a) Refinement Incomplete




59.

Natural Isotopic Abundance: Neodymium
Atomic No., 60

Hd 142 - 26.83% Na 1h6 - 17.29%

Nd 143 - 12.10% Na 148 - 5.80%

Na 14k - 23.95% Nd 150 - 5.67%

Nd 145 - 8.36%

Electromagnetically Concentrated Isotopes

Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope  Series  Sample (per cent) (milligrams) Form
Na 1h2 EQ 587(a) ~ 93.00 85 N0,
Nd 143 EQ 586(a) 83.93 10k Nd 04
Ma 1kk EQ 589(a) 93.45 93 Hdz03
Nd 145 EQ 590(a) - 78.60 189 Ndg0s
ma 146 EQ 591(a) 95.60 6k Ndp03
Md 148 EQ 592(a) 89.85 0

Nd 150 EQ 593(a) ok. 76 0




60.

Natural Isotopic Abundance:

Samarium
Atomic No. 62

Sm 1k - 3.13% Sm 152 - 26.5%%
*Sm 147 - 15.12% Sm 154 - 22.62%
Sm 148 - 11.29%
Sm 149 - 13.87%
Sm 150 - 7.38% Electromagnetically Concentrated Isotopes
*Radioactive
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope  Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Sm 14k M 567(a) 72.13 17 Sw04
Sm 14k ¥H 660(a) 58.93 82 Smp03
Sm 147 EM 569(a) 81.63 1k Sms03
Sm 147 ¥y 661(a) 78.35 377 Smp0+
Sm 148 EM 570(a) 76.01 729 sm203
Sm 148 FH 662(a) 62.40 649 Smp0
Sm 149 EM 571(s) T1.53 3k Smo05
Sm 149 FH 663(a) 73.01 131 Smp03
Sm 150 EM 572(a) Th.09 348 Smp03
Sm 150 ™ 664 (a) 68.0L 907 Stp04
Sm 152 M 573(a) 89.90 3,312 Smp073
Sm 152 FH 665(a) 93.92 L, 769 Smp03
Sm 154 M 574(a) 92.10 2,649 Smp03
Sm 154 FH 666(a) 96.05 2,208 Sma03




61.

Natural Isotopic Abundance:

Hafnium
Atomic Ho. T2

Bf 17h - 0.17% Hf 179 - 13.67%
Hf 176 - 5.22% |
Hf 177 ~ 18.53%
HE 178 - 27.25%
HE 179 - 13.67% Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope  Element Weight Product
Isotope Series Sample (per cent) (milligrams) qum
H 172;' BT 602(a) 7.85 83 HfOp
Hf 176 ET 603(a) 48,46 98 HfCp
HE 177 ET 60k(a) 61.71 788 HfOp
Hf 178 ET 605(a) 80.91 1,448 Hf0o
Bf 179 BT 606(a) 46.57 578 HOn
Bf 180 ET 607(a) 93.96 1,412 HfO,




-

Natural Isotopic Abundance:

Tungisten
Atomic No. Tk

¥ 180 - 0.16%
W 182 - 26.21%
W 183 - 14.33%
W o184 - 30.61%
W 186 - 28.69% Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series  Sample (per cent) (milligrams) Form
W 180 BG 220(a) 9.00 0
W 180 CL 340(a) k.95 b1 WO,
W 180 CL 340(ar) k.95 5k WOy
W 180 EL - 561(a) 6.95 275 w03
W 182 BG 221(a) 9k .25 ué Wog
W 182 CL 341(a) 91.58 1,639 W04
W 182 EL 562(a) 92.33 10,990 W05
W 183 BG 222(a) 86.21 217 WO,
W 183 CL 342(a) 82.01 Th5 WO,
W 183 EL 563(a) 82.63 6,164 w03
W o184 BG 223(a) 95.72 kho Wo3
W 184 CL 343(a) 91.1k 106 W03
W 18k CL 343(ar) 91.14 2,980 wbg
W 18k EL 564(a) 95.06 10,974 w03
W 186 BG 224 (a) 97.94 92 W03
v 186 CL 34h(a) 97.17 616 WOg
W 186 CL 34k (ar) 97.17 372 woa
W 186 EL 565(a) 97.5k 11,493 W03




63.

Natural Isotopic Abundance: ' Rhenium

Atomic No. 75
Re 185 - 37.31%

Re 187 - 62.69%

Electromagnetically Concentrated Isotopes

Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Re 185 cP 356(a)  85.38 2,512 Re

Re 187 cP 357(a) 98,22 715 Re




k.

Natural Isotopic Abunaance: Mercury
Atomic No. 80
Hz 196 - 0.16% Heg 202 - 29.76%
Hg 198 - 10.02% Hg 20h - 6.86%
He 199 - 16.90%
Hg 200 - 23.10% ,
Hg 201 - 13.20% Blectromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series  Sample (per cent) (milligrams) Form
Hg 196 DR " 485(a) 8.4k 0
Hg 196 DR 185(b) 1.90 0
Hg 196 DR L85(c) 1.46 ELY Hg
Hz 198 DR 486(a) 79.11 366 Hg
Hg 198 DR 486(b) 66.11 375 Hg
Hg 198 DR h86(c) 53.37 853 Hg
Hg 198 DR 486(a) 54.35 2,930 Hg
Hz 199 TR 487(a) 73.9 b5 Hg
Hg 199 DR 487(v) 72.1 28 He
Hg 199 DR k87(e) 68.0 0
Hg 199 DR 487(a) | 65.45 43 Hg
Hg 199 DR 4187(e) - 62,51 177 Hg
Hg 200 IR 488(a) 91.39 103 Heg
Hg 200 DR 488(b) - 86,45 119 Hg
Hg 200 DR 4L88(c) 80,85 7h9 Hg
Hg 200 IR L88(a) Th.90 3,478 Hg
He 200 DR 183(e) 6k, 66 1,420 Hg




65,

Natural Isotopic Abundance: . S Mercury (cont'd)
Hg 196 - 0.16% Hg 202 - 29.76%
Hg 198 - 10.02% Hg 20k - 6.86%
Iz 199 - 16.90%
Eg 200 - 23.10%
Electromagnetically Concentrated Isotopes
Abundance of  AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Hg 200 DR 488(f) - 76.28 1,492 He
Hg 201 DR L89(e) 71.8 26 Hg
g 201 DR 489(v) 62.48 90 Heg
Hg 201 DR 4189(c) 57.90 230 Hg
He 201 DR 589(a) 57.3 178 Hg
Hg 201 DR 489(e)  51.48 121 Hg
Eg 202 DR 490(a) 98.3 52 Ag
Hg 202 IR 490(v) 98.06 20 Hg
Hg 202 DR kgo(c) 97.33 55 Hg
Hg 202 DR kgo{d) 96,45 122 Hg
Hg 202 DR 490{e) 95.13 379 He
Hg 202 DR ugo(f) 91.46 1,032 He
Hg 202 DR hoo(g) 87.87 35L Hg
Hg 202 DR hoo(n) 80.27 4,33k | Hg
Hg 202 DR Loo(1) 75.75 825 Hg
He 204 DR k91{a} 89.17 31 Hg
Ez 20k DR Lo1(v) T7.61 228 He




66.

Natural Isotopic Abundance:

Mercury (cont'd)
Atomic No. 80

Hz 196 - 0.16% Hg 202 - 29.76%
Hg 198 - 10.02% Hg 204 - 6.86%
Hg 199 - 16.90%
Hg 200 - 23.10%
Hg 201 - 13.20% Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT

Enriched Isotope Element Weight Product
Isotope Series  Sample (per cent) (milligrams) Form
Hg 20k DR hor(e) 69.80 0
Hg 20k DR ko1(a) 62.78 129 Hg
Hg 20k DR hoi(e) kg, 66 1,346 Hg
Hg 20k DR bor(r) k2,91 662 Hg
Hg 204 DR h91(g) - 30.07 363 Hg
Hg 20k DR 491(n) 72.3k4 93 Hg




67.

Natural Isotopic Abundance: Tha.liiwn
Atomic No, 81
TL 203 - 29.51%
TL 205 - 70.49%
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope  Series  Sample (per cent) (milligrams) Form
T1 203 BY-3  278(a) 75.6 194 T1503
T1 203 BX 284 (a) 61.1 5,899 T1505
T1 203 BY-3 286{a) h7.9 6,875 T1504
TL 203 ce-3 307(a) 58.8 601 10,
T1 203 cF-3  322(a) 86.0 1,170 TLp04
T1 203 ce-3  32h(a) 3h.1 106 T1,04
T1 203 CH-3 326{n} 61.0 1,892 T1,04
T1 205 BR-3  267(a) 89.5 1,436 T1505
T1 205 BU-3  277(a) 92.8 k,276 Tig03
T1 205 B7-3  279(a) 95.2 1,047 T1p03
T1 205 BX 285(a) 98.7 940 T105
TL 205 BY~3 287(a) 92.8 2,715 T104
L 205 CC-3 308(a) 86.1 577 T1505
T1 205 cr-3  323(a) 95.6 176 1504
T1L 205 CH-3 327(a) 91.8 1,594 T1504
T1 205 cI-3  333(a) 90.5 3,818 T1g0y




68

Natural Isotopic Abundance: Lead
o 20k - 1.374 Atomic No. 82
Pb 206 - 26.26%
Pb 207 - 20.82%
Po 208 - 51.51% ,
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope =~ Element Weight Product
Isotope Series Sample (per cent) (milligrams) Form
Po 20k 0 43(a) 7.8 87 PbCrO),
Pb 20k AQ 135(a) 16.69 )
Po 204 AQ 135(ar) 16.69 38 Polroy,
Pb 20k BO 257(a) 23.4 13 PbCroy
Pt 20k CH 349(a) 27.0 0
Pb 20k EO 581(a) 25.70 2,825 Pb0
Po 206 0 Ly(a) 75.67 278 FbCr0,
Pb 206 AQ 136(a) 77.9 255 PhCro),
Pb 206 BO 258(a) 71.3 238 PbCro),
Pb 206 BO 258(ar) 71.3 1,018 PbCroy
Fo 206 o) 350(a) 81.0 0
Tb 206 0 582(a)  6h.93 b, 207 Pb0
Fo 207 0 k5(a) 61.55 181 PbCroy,
Fb 207 AQ 137(a) 48.2 553 Pbéroh
Pb 207 AQ 137(ar) 48,2 512 PbCro,
Po 207 BO 259(a) €6.8 1,299 PbCro),
Pb 207 BO 259(ar) 56.8 529 PbCroy,
Pb 207 CN 351{a) 61.6 0




69,

Natural Isotopic Abundance:

Lead (cont'd)
Atomic No. 82

Pb 204 - 1.37%
Po 206 - 26.26%
Fb 207 - 20.82%
Pb 208 - 51.51%
Electromagnetically Concentrated Isotopes
Abundance of AVAILABLE FOR SHIPMENT
Enriched Isotope Element Weight Product
Isotope Series Sample {per cent) (milligrams) Form
Pb 207' EO 583(a) 61.06 5,660 k Pbo
Pb 208 0 46(a) 92.1 33 PbCroy,
Pb 208 0 | 46(ar) 92.1 160 PbCro),
Pb 208 AQ 138(a) 82.10 Bh6 PbCr0),
Pb 208 BO 260(a) 96.6 486 PbO
Pb 208 CcN 352(ar) 95.8 166 PbS0),
Pb 208 o) 584(a) 87.97 23,khks PO






