PERIODIC TABLE PRACTICE ESSAYS 2011

1).  When comparing the electron affinities for lithium and beryllium, the values are -60 kJ/mol and >0 kJ/mol respectively.  Account for this difference.

2).  When looking at the atomic radius trend for the representative elements spanning potassium through krypton, it becomes obvious that there is a clear-cut trend.  However, there is little variability in atomic radius among the 3d elements spanning scandium through zinc.  Account for this difference. 

ANSWERS:

1) logic: 

define EA ( 
e’ config (
discuss s orbital capacity and probability ( discuss energy of 2p vs 2s (use diagram)

Electron Affinity is the amount of energy lost or gained (in kJ/n) when one mole of gaseous atoms accepts a mole of electrons. EA implies how much an atom “wants” to gain an e’. The following diagrams will highlight this trend:
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As you can see, lithium becomes slightly more stable upon gaining an electron and it is therefore lower energy.  Beryllium become higher energy and more unstable upon gaining an electron.  Li = 1s22s1, Be = 1s22s2  This is due to the orbital layout of the 2s orbital.  S orbitals can contain a maximum of 2 electrons.  Lithium has one s electron and it has room for a second.  S orbital electrons reside near the nucleus as evidenced by their spherical probability regions. Lithium will place this second valence electron in the 2s, which results in some magnetic attractive forces (( stability).  Since beryllium has a full 2s orbital it must place the third electron in the 2p orbital.
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This 2 p orbital is a higher energy orbital that has probability regions outside of the 2s.  Placing electrons in the 2p is not stabilizing to Be atoms and resultantly, they do not want them.

2) logic:

define AR (
describe trend w/Zeff and shielding ( establish that d e’s are core electrons and they nullify the additional p+.

Atomic radius is defined by taking half of the bonding length between two similar atoms.  With the representative elements there is a steady decrease in size traveling from the left side of the periodic table (K) to the right (Kr).  This is due to the phenomenon known as nuclear effective charge (Zeff) which is a comparison between the number of protons in the nucleus and the deleterious effect of the core electrons which “shield” the attractive force of the nucleus from the outer valence electrons.  

Zeff =    # of P+   -   core electrons  

The higher the Zeff, the stronger the attraction between the protons and the valence shell.

( (Zeff ( (AR)

K = 19 - 18 = 1

Kr = 36 – 28 = 8

With the 3d trend from Sc to Zn, every time a proton and electron are added from the left to the right, the added electron is effectively added to the core.  This increases the shielding effect in the same ratio as the p+ are added.  This is due to n ( d.
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Sc = 21 – 19 = 2 

Mn = 25 – 23 = 2

