Natural Magnetic  Magnetogyric NMR Relative receptivity®

abundance® moment® ratio® frequency®
Isotope® C/% e ¥/107 rad T-15~! E/MHz Standard Dr D¢
1y 99.985 4-83724 — 26.7519 100-000 000 Me,Si 1-000 5-67x 10°
SH® — 5-1596 28-535 (106-664) Me,Si-t — —
3He 1:3x10~*  —3-6851 —20-380 (76-182) —_ 575x1077  3-26x1073
13C 1-108 1-2166 6-7283 25-145 004 Me,Si 176x10~* 100
15N 0-37 -0-4903 -2:712  ° 10-136783  MeNO, or [NO,]- 3-85x10-5 2:19x10-2
19F 100 4-5532 25-181 94-094 0039 CCLF 0-834 4-73x10°
29g; 470 -0-96174 -5-3188 19-867 184 Me,Si 3-69x10~*  2.10
31p 100 1-9602 10-841 40-480 737 85%H,PO,  0-0665 3.77x 102
S7Fe 2:19 0-1566 0-8661 (3-238) Fe(CO), 7-43%x10-7  4-22x10-?
77Se 7-58 0-925 512 19-071 523 Me,Se 5-30x10~*  3-01
89y 100 ~0-23786 -1:3155 ° - (4-917) Y(NO,),aq. 1-19x10™*  0-675
13Ry 100 -0-153 ~0-846 3:172310  mer-[RhCl,(SMe,),] 3:16x10-5 0-179
(7Ag)  51-82 ~0-1966 -1-087 4.047 897 Agt 3-48x10~5  0-197
10940 48-18 —0-2260 ~1-250 4-653 623} £°2q. 4:92x10~5  0-279
(1cd) 1275 -1-0293 ~5-6926 21-215 478} CdM. 123x10"3 697
mcg®  12.26 -1-0768 ~5-9550 22-193173 €2 135103 7-67
(1158n) 0-35 ~1-590 -8-792 (32-86) 1-24x10~*  0-705
(*7Sn) 7-61 -1.732 -9-578 35632 295} Me,Sn {3-49 x10~3 19-8
19gy 8-58 -1-8119 -10-021 37-290 662 451107 256
(BTe™) .87 -1.275 ~7-049 (26-35) } Me.T 1:59x10~%  0-903
1257 6-99 -1-537 ~8-498 31-549 802 €21 : {2-24x 107 12.7
129 26-44 -1-345 ~7-441 (27-81) XeOF, 5:69x10~3 323
Tm 100 ~0-400 -2:21 (827) — 566x10~*  3-21
171y} 1431 0-8520 4712 (17-61) _ 7-82x107*  4-44
183y 1440 - 0-2025 1-120 4-161733 WF, 1-06X10-5  5-99x 10-2
1870 1-64 0-111 0-616 2.282 343 050, 2:00x10~7  1-14x10-3
195py 338 1-043 5.768 21-414376 [PCN)-  3-39x10-3 19-2
1991y 16-84 0-87072 4-8154 17-910 841 Me,Hg 9-82x10~*  5.57
(o>11) 2950 2-7912 15-436 (57-70) } TINO-a 0-0567 3.22x 102
2057y 70-50 2-8187 15-589 57-633833 ¥4 o0-140 7-91x 102
207py, 226 1-002 5-540 20-920 597 Me,Pb 2:01x10~% 11-4

@ A complete list, excluding most radioactive nuclei.

® Nuclei in brackets are considered to be not the most favourable for the element concerned.

© Data from Handbook of Chemistry and Physics, 55th edition, CRC Press (1974-5), pages B248-332, except for the value for
13C (which is taken from page E69).

@ Data derived from the compilation of G. H. Fuller, J. Phys. Chem. Ref. Data 8, 835 (1976), which lists values of
Bmax = YhI, corrected for diamagnetic shielding.



© Resonance frequency in a magnetic field such that the protons of TMS resonate at exactly 100 MHz. The values quoted are
for the resonances of the standards listed in the next column and are taken (except where otherwise stated) from NMR and
the Periodic Table, Eds R. K. Harris & B. E. Mann, Academic Press (1978). Values in brackets are calculated from the
magnetogyric ratios given in the preceding column, and are therefore relative to the resonant frequency of bare protons.

©DP is the receptivity relative to that of 'H whereas D€ is relative to 13C (see Section 3-6 and Eqn 5-30).
® Radioactive (half-life 12y)

™71 ong-lived radioactive isotope
©'S. Brownstein & J. Bornais, J. Magn. Reson. 38, 131 (1980),



Natural ~ Magnetic Magnetogyric Quadruple NMR Linewidth Relative receptivity®
" abundance® moment® ratio® y/107 moment™®) frequency®  factor®

Isotope® Spin®© C/% Wy radT s 1022 Q/m? E/MHz 10%%¢/m* Dr D¢

2go 1 0-015 1-2126 4-1066 2:8x107%* 15.351 3-9x1075  1-45x10"% 8-21x1073

SLi 1 7-42 1-1625 3-9371 -8x107* 14717 3:2x107%  6:31x10™* 3.58

Li 3 92-58 4-20394  10-3975 -4x107? 38-866 2:1x107%  0-272 1-54 %103

°Be 2 ~ 100 -1-52008 —3-75958 5x1072 14-054 3-3x107%  1.39x1072 787

108 3 19-58 2-0792 2-8746 8:5x10~2 10-746 1-4x107%  3.93x1073 22.3

B 3 80:42 3-4708 8-5843 4-1x107% 32-089 2:2x10*  0-133 7-52x10?
14N® 1 99-63 0-57099 1-9338 1x1072 7-228 5:0x107*  1-00x10~* 5-69

170 3 0-037 -2-2407 -3-6279 -2:6x10"2 13-561 2:2x107*  1-08x107° 6-11x10°2
21Ne 3 0-257 -0-85433 -2:1130 9% 1072 7-899 1-1x1072  6:33x107% 3.59x 1072
23Na 32 100 2-86265 7-08013 0-10 26-466 1-:3x1072  9-27x107%2  5-26x10?
25Mg 3 10-13 -1-012 ~1-639 0-22 6-126 1-5x1072  2-72x10~* 1-54

27A1 3 100 4-3084 6-9760 0-15 26-077 7-2x107*  0-207 1-17x 103
338 3 0-76 0-8308 2-055 -5-5%x1072 7-681 40x10™* 1.72x10~5 9-77x 102
35C1 3 75-53 1-0610 2:6240 -0-10 9-809 1-:3x1072  3-56x1073 20-2

31Q1 3 24-47 0-88313 2-1842  -7-9x1072 8-165 83x10* 6-66x10~* 3.78

39K 3 93-1 0-50533 1-2498 4-9x1072 4-672 32x107*  4.75x10™* 2:69

(“*K) 2 6-88 0-27740 “0-68608 6:0x1072 2:565 4-8x107® 5-80x10°¢ 3-29x 102
43Ca Z 0-145 -1-4936 -1-8025 020 6-738 5:4x1073 8:67x107% 4.92x1072
45S¢ z 100 5-3927 6-5081 —0-22 24-328 6:6x107%  0-302 1-72%x 103
47T 3 7-28 -0-93292 -1-5105 0-29 5-646 2:7x1072  1-53x10~* 0-867

Tj Z 5-51 -1-25198 -1-51093 0-24 5-648 7-8x107*  2:08x10~* 1-18
oy 6 0-24 3-6152 26717  +6x1072 9-987 1-4%x10™*  1-34x10™* 0-759

sy 7 99-76 5-8379 7-0453 -5x107? 26-336 3-4x10™* 0-383 2-17x103
53Cr 3 9-55 -0-6113 -1-512 3x1072 5-651 1-2x1073 8-62x10~5 0-489
55Mn 3 100 4-081 6-608 0-4 - 24-70 511072  0-176 9-97 x 102
Co - 100 5-234 6-317 0-38 23-61 2:0x1072  0-277 1-57x 103
SINj 3 1-19 -0-9680 -2-394 -0-16 8-949 3-4x1072  4-06x10~° 0-231

$3Cu 3 69-09 2:8696 7-0974 —-0-211 26-530 5-94x1072 6:45x10"2  3-66x 102
$5Cu 3 30-91 3-0741 7-6031 -0-195 28-421 5:07x10~2 3:55x1072  2.01x10?2
$7Zn s 4-11 1-0356 1-6768 0-16 62679 82x107* 1-18x10~* 0-670
(%°Ga) 3 60-4 2-6007 6-4323 0-19 24-044 481072 4-19x10"2 2-38x102
"1Ga 2 39-6 3-3046 8-1731 0-12 30-551 1:9x1072  5-65%x10°2 3-20x102
73Ge 2 7-76 -0-97197 -0-93574 -0-18 3-498 2:4x107*  1-10x10™*  0-622

75As 3 100 1-858 4-595 0-29 17-18 0-11 2:53x1072  1-44x10?
("*Br) 3 50-54 2-7182 6-7228 0-37 25-130 0-18 4-01x1072  2-28x10?
81Br 3 49-46 2-9300 7-2468 0-31 27-089 0-13 4-92x107%  2-79x10?
83Kr 2 11-55 -1-073 -1-033 0-26 3-860 501073  2:19x10~* 124
(®Rb) 3 72:15 1-6002 2-5909 0-26 9-685 2:2x1072  7-65x1072 434



Natural  Magnetic Magnetogyric Quadruple  NMR Linewidth Relative receptivity®™
abundance® moment® ratio@ /107 moment™® frequency®  factor®
Isotope®™ Spin® Cl% wluy  TadT's! 10 Q/m* E/MH:z 10°5¢/m* Dr D¢
87TRH® 3 27-85 3.5502 8-7807 0-13 32-823 2:3x1072  4.92x102  2.79x10?
878r 2 7-02 -1-208 -1-163 0-3 4-349 6-7x107* 1-91x10™* 1-08
1Zr 2 11-23 -1-5415 —~2:4959  ~0-21® 9-3298 1-4x1072 1-06x107% 6:04
93Nb 2 100 6-818 6-564 -0-22 24-54 3-6x107*  0-487 2-77x10°
95Mo 3 15-72 1-081 1-750 +0-12 6-542 4-6x107%  5-14x107* 292
(°"Mo) 3 9-46 -1-104 -1-787 +1-1 6-679 0-39 3.29x10™* 1-87
99T 2 — 6-281 6-046 0-3 22-60 6:7x1073 — —
9°Ru 3 12-72 —0-76230™  —-1.234™  7.6x 102 4614 1.8x1073 1-46x10™* 0-827
101Ry s 17-07 —0-8544™  -1.383™ (.44 5:171™ 6-2x1072  2-75x10™* 1-56
105pq 2 22-23 -0-760 -1-23 0-8 4-60 0-20 2-52x107* 1-43
(1*3In) 2 4-28 6-1058 5-8782 0-82 21-973 5:0x102 1-50x1072 85-0
R L 2 9572 6-1190 5-8908 0-83 22-020 5-1x1072  0-337 1-91x 103
1215h H 57-25 3-9747 6-4355 -0-28 24-056 2-5%1072  9-30x1072 5-27x10?
(*23sb) 2 42-75 2-8876 3-4848 —0-36 13-026 1-8x1072 1-98x1072 1-13x10?
1271 3 100 3-3238 53817 -0-79 20-117 0-20 9:50x1072  5:39x10?
131 3 21-18 0-8918 2-206 -0-12 8-245 1:9%1072  5-94x10™* 3-37
133Cs z 100 2-9231 3.5277 -3x1073 13-187 12x10°% 4-82x1072 2-73x10?
(**°Ba) 32 6-59 1-080 2:671 0-18 9-984 4-3x1072 3-28x10™* 1-86
137Ba 3 11-32 1-208 2-988 0-28 1117 0-10 7-89%x107*  4.47
1391 8 - 99-911 3-150 3-801 0-22 14-210 6-6x1073 6-02x1072 3.42x102
177Hf z 18-50 0-8960 1-081 4.5 4-042 2-8 2-57x10°* 1-46
179Hf 2 13-75 -0-705 —-0-679 5-1 2-54 19 7-42%x1075  0-421
181Tq - z 99-988 2-66 3-22 3 12-0 1-2 3:65x1072  2:07x10?
(*®5Re) 2 37-07 3-753 6-077 23 22:72 1-7 5-13x1072  2:91x10?
187Re® H 62-93 3-791 6-138 2:2 22-94 1-5 8:-81x1072 5-00x10?
1890s® 2 16-1 0-8475 2-096 0-8 7-836 0-85 3-87x107* 2:20
(**Ir) 3 37-3 0-1877 0-4643 1-1 1-735 1-6 9:77x107% 5-54x107?
193]y 32 627 0-2044 0-5054 1-0 1-889 1-3 2-11x1075  0-120
197 Au 3 100 0-18701 0-46254 - 0-59 1-729 0-46 2:58x1075  0-147
201 g® 3 13:22 -0-71871 -1-7776 ~ 0-44 6-645 0-26 1-:94x107% 1-10
209gj(k) 2 100 4-511 4-342 -0-38 16-23 1-1x1072  0-141 8:01x 102

® Excluding the lanthanides.

® See footnote b to Appendix 1.

© Loc. cit. in footnote d to Appendix 1, except where otherwxse stated.

@ oc. cit. in footnote ¢ to Appendix 1.

© 1t should be noted that reported values of Q may be in error by as much as 20-30%.

® Calculated from the quoted value of y (therefore diamagnetic corrections are included and the frequency quoted is not with
respect to TMS).

® ¢=(21+3)Q?/I>(2I-1).

® See footnote f to Appendix 1.

® A useful isotope of I =3 exists.

@ R, Neumann, F. Triger, J. Kowalski & G. zu Putlitz, Z. Physik A279, 249 (1976).

® Radioactive, with a long half-life. Other radioactive nuclei (e.g. *°K, #'Ca) have been examined by NMR but are
unimportant for chemical studies.

® g, Biittgenbach, R. Dicke, H. Gebauer, R. Kuhnen & F. Triber, Z. Physik A286, 125 (1978).

(m Derived from data in C. Brevard & P. Granger, J. Chem. Phys. 75, 4175 (1981).

@™ §, Biittgenbach, R. Dicke, H. Gebauer & M. Herschel, Z. Physik A280, 217 (1977).



