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APPENDIX 

Quadrupole Splitting 

The behavior of the ferric and ferrous quadrupole 
splittings was also examined as a function of pressure. 
Since the ferric ion has a spherically symmetric d elec
tron shell, its quadrupole splitting is initially rather 
small. Changes with pressure reflect predominantly the 
changes in electric field gradient because of local devi
ations from cubic (octahedral) symmetry. Changes in 
the ferrous quadrupole splitting are more difficult to 
analyze since the occupation of the asymmetric d elec
tron shell is the primary factor (leading to the large 
initial quadrupole splitting) and the effect of pressure 
on this factor is less well-defined. There is a general 
tendency for the ferric quadrupole splitting to increase 
over the pressure range (see Table II). For clarity of 
presentation, the 12 derivatives have been divided 
into two groups according to structural considerations, 
rather than the three classes based on electronic factors. 
Group I consists of the asymmetrically substituted 
chelates BTFA(8), FTFA(6) , TTFA(7) , BA(4), and 
TFACA(5) which are listed in decreasing order of 
their quadrupole splittings at the highest pressures. 
Group II consists of the symmetrically substituted de
rivatives DBM(2), NACA(ll), ACA(I), EACA(12), 
DPM(3), MACA(9), and PACA( 10), also listed in 
decreasing order. At low pressures there is no distinc
tion between the groups with the quadrupole splittings 
for all the derivatives lying between 0.63-0.91 mm/sec 
at 20 kbars. As the pressure increases there is a definite 
tendency for the asymmetric derivatives (Group I) to 
exhibit larger quadrupole splittings although there is 
measurable overlap of the groups even at the highest 
pressures. The high pressure range of Group I is 1.60-
1.85 mm/ sec; Group II falls in the region 1.42-1.68 
mm/sec. Thus the electric field gradient must increase 
slightly more for the asymmetrically substituted de
rivatives than for the symmetrically substituted ones. 

There was no obvious classification of the ferrous 
quadrupole splittings into smaller subgroups, either on 
structural or electronic grounds. Although the ferrous 
quadrupole splittings generally show more scatter than 
the ferric values, it is still possible to establish a range 
of 2.0-2.5 mm/sec at 20 kbars and a general decrease 
in splitting of the order of 0.1 mm/sec over the pressure 
range. In many compounds it appears that the data go 
through shallow minima between 80-120 kbars. 
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