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A Study of Electron Affinities of the Elements by Density Functional Theory

YU Dian LIANG Guo-ming
College of Chemistry Chongqing Normal University Chongqing 400047 China

Abstract Electron affinities of the 103 elements are calculated by density functional theory at local density approximation

LDA level and the LDA/NL level with further non-local corrections for exchange and correlation included self-consistently.
The calculated results for the various quantities represent an improvement over previous calculations by Robles and Bartolotti
under a spin polarized density function theory with X; and X, approximations to the exchange-correlation function. The pres-
ent calculation is to examine both the LDA and LDA/NL approximations in calculations for the eclectron affinities of the ele-
ments with an improved Slater transition-state method. The relativistic effects have also been taken into account in the present
paper for 103 elements as compared with 86 in the previous work. It is shown that the results calculated by LDA/NL and the
improved Slater transition-state method in general agree well experimental values presented by Pearson and are better than
the reported values in the literature.
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ELD,—\ ELD:\/NL ESId[P!‘ EGL : Eexptl ! ELD,—\ ELD,—\/NL ESldler EGL : Eexp(l !
H 0.688 0.791 0.791 -1.09 0.75 Ge 1.491 1.528 1.456 1.26 1.74"
He -10.06 -10.07 -10.499 -8.88 As 0.99%4 0. 820 0.769 0.20 0.80
Li 0.533 0.592 0.562 -0.32 0.62 Se 2.335 2.219 2.173 2.14 2.02
Be -1.518 -1.492 -1.483 -1.13 -0.19" Br 3.645 3.584 3.536 3.51 3.36
B 0.492 0.534 0.447 -0.02 0.28 Kr -7.530 -7.549 -7.494 -4.40 <0
C 1.701 1.603 1.495 1.03 1.27 Rb 0.550 0.560 0.530 0.09 0.6"
N -0.271 -0.421 -0.415 -1.92 -0.21" Sr -0.818 -0.710 -0.709 -0.29 -1.51"
0] 1.689 1.561 1.511 1.25 1.46 Y 0. 168 0.214 0.147 -0.26 0
F 3.831 3.989 3.681 3.24 3.40 Zr 1.069 1.133 1.043 2.41 0.5"
Ne -13.87 -13.82 -13.784 -8.50 Nb 0.758 0.672 0. 669 -0.03 1.0
Na 0.560 0.577 0.538 -0.18 0.55 Mo 0. 665 0.579 0.568 0.75
Mg -1.815 -1.693 -1.717 -1.41 -0.22" Te 0.897 0.779 0.767 3.00 0.7°
Al 0.578 0.637 0.558 0.30 0.46 Ru 1.067 0.944 0. 898 1.1°
Si 1.496 1.549 1.475 1.31 1.39 Rh 1.165 1.041 1.035 1.14
0.926 0.776 0.704 -0.01 0.74 Rh 1.165 1.041 1.035 1.14
S 2.321 2.257 2.158 2.10 2.08 Pd 1.279 1.164 1.097 -3.08 1.02"
Cl 3.745 3.692 3.636 3.62 3.62 Ag 1.330 1.212 1.200 0.88 1.30
Ar -5.271 -5.295 -5.223 -5.20 Cd -2.226 -2.227 -2.148 -1.69 -0.33
K 0.549 0.566 0.536 0.02 0.50 In 0. 662 0.696 0.592 0.41 0.30
Ca -0.888 -0.795 -0.786 0.17 -1.8 Sn 1.539 1.571 1.498 1.42 1.25
Se 0.011 0.013 -0.929 1.65 -0.73" Sh 1.219 1.048 0.987 0.59 0.99"
Ti 0.900 0.923 0.761 2.89 0.39" Te 2.376 2.263 2.209 2.23 2"
\4 1.723 1.758 1.588 0.65" I 3.487 3.425 3.376 3.42 3.06
Cr 0.457 0.414 0.369 -0.36 0.66 Xe -6.215 -6.222 -6.166 -3.67 <0*
Mn -0.395 -0.614 -0.685 1.82 -0.97" Cs 0.528 0.537 0.492 0.15 0.47
Fe 0.638 0. 445 0.316 3.09 0.25 Ba -0.551 -0.456 -0.486 0.98 -0.5
Co 1.655 1.484 1.313 2.21 0.94" La 2.018 1.958 1.294 1.27 0.5
Ni 2.612 2.464 2.302 1.84 1.15 Ce -0.882 -0.808 -0.787 1.97
Cu 1.438 1.338 1.242 1.23 Pr -0.083 -0.056 -0.129 3.23
Zn -2.805 -2.760 -2.853 -2.17 -0.49 Nd -0.134 -0.111 -0.183 4.10
Ga 0.522 0.565 0.491 0.18 0.39" Pm -0.210 -0.189 -0.265 4.87
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1 eV
Eipy E pan. Eguer Eg ' Epn Eipa E pan. Eger Eg ' Eopn
Sm -0.265 -0.248 -0.335 5.54 Bi 1.272 1.100 1. 046 0.71 1.1°
Eu -0.021 -0.019 -0.092 0.77 Po 2.363 2.250 2.186 2.24 1.9°
Gd -1.087 -1.008 -1.012 7.96 At 3.395 3.333 3.264 3.34 2.81"
Td -0.587 -0.574 -0.655 3.05 Rn -4.223 -4.227 -4.174 -3.34 <0
Dy -0.788 -0.765 -0.772 3.74 Fr 0.530 0.537 0.502 0.456"
Ho -0.829 -0.813 -0.890 4.35 Ra -0.499 -0.410 -0.446
Er -0.914 -0.899 -0.976 4.91 Ac -0.880 -0.798 1.307
Tm -0.667 -1.009 -1.084 5.41 Th 4.919 5.298 2.236
Yb -0.899 -0.894 -0.990 -0.44 Pa 3.594 3.644 3.538
Lu -0.059 -0.0035 -0.045 -0.38 U -0.585 -0.516 -0.528
Hf -1.442  -1.362 -1.375 0.66 -0.80 Np -0.839 -0.771 -0.541
Ta -1.536 -1.475 -1.492 3.37 0.32 Pu 0.454 0.518 0.430
W -2.322 -2.248 2. 888 4.56 0.82 Am 0.472 0.478 1.419
Re -1.739  -1.712 1.178 2.88 0.15 Cm -1.090 -1.009 -1.023
Os -1.957 -1.928 2.399 4.21 1.44" Bk 1.755 1.330 1.248
Ir -2.180 -2.154 3. 606 5.52 1.97" Cf -0.069 -0.0714 -0.157
Pt -2.996 -2.969 2.312 0.96 2.218" Es -0.177 -0.186 -0.272
Au 1.470 1.350 1.296 1.09 2.31 Fm -0.291 -0.300 -0.377
Hg -2.742 -2.731 -2.728 1.59 -0.63 Md -0.378 -0.384 -0.453
Tl 0. 680 0.709 0.636 0.47 0.5" No -0.497 -0.506 -0.568
Pb 1.544 1.572 1.505 1.45 1.1° Lr -1.332 -1.231 -1.239
# %] LDA LDA/NL  Slater 3 Eg. Robles exptl
Pearson 2 exptl a 7 a b 7 ¢
2 Robles E.
Slater
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