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_Application .of the Ligand Field Theory to Study the
. Energy Levels of Electronic Spectra and - Molecular

Configurations of Complexes of Cobalt( ]I ) with § —Diketones

Ji Liangnian Yang Xueqiang Huang Jinwang
Abstract

The near infrared spectra were utilized to determine the v, values
of (Co(acac),+2H,0Jand(Co(TTA),2H,0) complex compounds in ethan-
ol solution, Decomposition of derivative spectra obtained from spectro-
photometer DMR 11 as well as resolution of visible spectra with Gaus-
sian’s method indicate that vos peak of [(Co(acac),2H,0) in ethanol so-
lution ‘is split into three components and that of (Co(TTA),-2H,0) is
split into two components, According to the ligand field theorly, it
could be seen that the splitting of »;; peak of (Co(acac),2H,0) is due to
the reduction of the symmetry of this complex compound from Of to
C,. Under the ligand potential field in C, symmetry, the *T;g(P) of
the central ion Co(Il) can split into three irreducible representations
‘B,g,*B,g and *B;g, which correspond to the transitions: 4T, g— *Big (vo5;
19520 cm™!),4T,g—*B,g(v0s2 20470 cm~!)and*T,g— *Beg(vss; 21700cm~') ,The
splitting of »,, peak of (Co(TTA),2H,0) is resulted from the reduction
of the symmetry of this complex compound from O to D, Then, the
energy level of *T,g(P) is split into the irreducible representatiors *A.g
and “Eg, corresponding with the transition *T,g—*A,g (v, 19700 cm™!)
and ‘T, g—*Eg(vy; 20400 cm™), From the foregoing descriptions, reduc-
tion of symmetry is due to polymerization of the complex molecules as
well as the association that is due to strong hydrogen bonding between
oxygen atom of carbonyl in (Co(acac),*2H,0) and the solvent eth-
anol molecules, These have been proved further by means of infrared
spectra and near infrared spectra,



