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%1 Uus REFFETE CL, Br, I ¥ At 8987 5 X BB (EAL: eV)
Table 1 The first five ionization potentials (in eV) for Uus, CI, Br, I, and At

BT RIT AL SR AhfE o i
Cl [35%3p° 13— [35°3p*], 12.679 12.968!"%
Br [45%4p°15n— [45°4p*), 11.523 11.8141%
I [58%5p° 15— [5%5p*], 10.152 10.4511%
At [65%6p° 15— [6%6p*], 9.040 9.35 9.24113
9.40M4
Uus [75*7p° 13— [75*7p*), 7.310 7.64 7.5743
7.60"
c1 [35%3p*1,— [35%3p )30 23.537 23.8141%
Br'* [45%4p°1,— [4s%4p*)3p 21.275 21.5911%
I+ [55%5p° 1, [55%5p* 13 18.773 19.13111%
At' [65%6p°],— [65%6p* 15/ 17.473 17.88
Uus!* [78*7p 1.~ [78*7p* 152 14.877 15.33 15.24011
I [35%3p°13n— [35°3p%]o 39.445 39.61M19
Br** [45%4p®]5n— [45°4p*0 34.660 36116
Gl [5525p 13— [55%5p? 1o 29.288 29.56!"]
AP [6526p” 13— [65°6p°]o 26.247 26.58
Uus? [75*7p* 13— [75*7p* o 22.407 22.74 22791131
cr* [3s%3p*o—[3s*3pl112 53.042 53.465!"°
Br* [4s%4p?]o— [4s%4p] ) 46.729 477718
* [55%5p*1o—[55%5p] 1) 40.189 40.351
AP [6s%6p°1o—[65°6p]1/2 39.334 39.65
Uus™ [75%7p*lo—[78*7pli2 41.591 4191 42.06M
a1 [35%3plin— (3510 67.608 67.801'9
Br** [4s%4p],,—[4s], 59.377 59.6012
* [55%5p]1— 55710 50.976
Attt [65%6p]1,,— (65710 50.071 50.39
Uus* [78*7pli— 7510 52.614 52.93 53.410191

£2 Uus REFFETE CL Br, I §1 At RIEFTE (BN eV)
Table 2 The affinities potentials (in eV) for Uus, Cl, Br, I, and At

BT BRIT ¥’ D AR HAh

Cl [3573p°13— [35%3p%10 3.295 3.617
Br [4s%4p°]3,— [45%4p°®]o 3.065 3.365
I [55%5p 13— [55%5p°%T0 2.794 3.059

At [65%6p°13,— [6576p°]0 2.158 2.38 230"

2.82121

2,911

2.901%%

Uus [75*7p 13— [75°7p% o 1.281 1.45 1.471

1.59181

1.37%%

2HMO +2H* +2¢” = M, +2H,0. (13)  IAEPN53 50k 1.630, 1.604, 1.430 1 1.2 V. FJHiX

Cl, Br, I fl At (ArAERAEH E°(HMO/M,) 55 SSFrUEHIR FB 3 EC(HMO/ML) IR SESGAE X 3% 1 g
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Figure 1 Correlation between the electron affinities potentials EA
and standard electrode potentials E° (Mo/M™), where M is Cl, Br, I,
At, and Uus.
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Figure 2 Correlation between ionization potentials EA and standard

electrode potentials E° (HMO/M;), where M is Cl, Br, I, At, and
Uus.
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Figure 4 Standard reduction potentials for Cl, Br, I, At, and Uus.
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Theoretical estimates of standard electrode potentials for
superheavy element Uus(Z=117) in acid solutions

CHANG ZhiWei'?, ZHANG DengHong'* & DONG ChenZhong"*"
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Engineering, Northwest Normal University, Lanzhou 730070, China;
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Sciences, Lanzhou 730070, China

Based on the Born-Haber thermodynamic cycle, standard electrode potentials for superheavy element Uus (Z=117) in
acid solutions have been estimated by using the linear correlation between the available experimental potential values
and electron affinities and ionization potentials of concerned elements, which calculated by the multiconfiguration
Dirac-Fock (MCDF) method. The results indicate that the 0 and 1+ states of Uus can stably exist in the acid solutions
while the 1—, 1+ and 5+ states can not. In the halogen congener, the stability of the 0 and 1+ states increase and the
stability of the 1- states decrease along the atomic number. For the 5+ states, their stability is nonmontonic variation
with the atomic number. The law of this stability varied with the atomic number is explained qualitatively from the
relative position of the valence electron energy level and the process of the electron ionization or affinity.
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