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Table 1 Data of Elementary Analysis and Water Content of Complexes

ligand | DEHPA EHEHPA
: b NiL . NiL
complex 1‘ ColL ., ; NilL, | 2H,0 ‘ ColL NiL, 1 2H26
color ] blue * brown green ! blue brown \[ green
' ' ]
Ccale. | 840 8.37 7.96 8.80 | 8.77 | 8.32
Nl or CO, % ' ‘ >>7\ T ,,,,,,,___i‘l !
| found | 8.61 | 879 7.79 8.70 ’ 8.81 | 8.33
| e, e
J calc. l 54.77 J 54.79 | 52.11 | 57.39 | 57.41 | 54.48
C' % ! T ‘ :
| found ‘ 54.17 | 52.70  49.28 57.06 55.56 | 53.56
B B D e |
\ cale. = 9.77 9.77 9.84 10.23 | 10.24 | 10.29
H, % | —- - - | |
| found 9.89 1012 9.66  10.02 | 10.48 | 10.21
cale. 0 0 2 0 102
H,O mol No.i-———- e e
; found 0.11 0.7 ., 4.0 0.15 ' 0.6 | 3.4
=, B kil
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Table 2 Electronic Spectroscopic Data and Ligand Field
Parameters of Complexes
| \
ligand 1 Vmax . dln'131 ‘ assignment A | B B
igan complex em™! | gln‘:" | g cm™! ’ em™?
| |
7260 | 25.9 | ‘A(F)>'T.(F) | |
CoL, i ‘ 4215 ' 706 r 0.63
16000 | 309 | ‘A, (F)—>*T, (P) | !
[, ! [ — o )
7800 | 2.38 | AglF)->’ ng(F) ‘ |
T Tt T ! J
NiL [ 12900 | 3.94 | -g(F)>’T, g(F) 7660 , 948 | 0.88
DEHPA ——— | e
| 24300 | 15.9 | g (P> T1,<P)
,' e D —
| 8120 | 1.61 | ‘A.g(F)>'T.g(F) | | i
T T N N !
NiL,2H,0| 13560 | 2.25 | 'A.q(F)>'T.g(F) | 8074 ' 967 | 0.89
25190 | 8.31 | ‘A,g(F)>'T,g(P) ] ’
7460 | 41.4 | “A,(F)>'T,(F) f |
CoL, 1355 | 688 | 0.62
| 15920 481 ‘AZ(F)»‘T,(P) | !
' 7930 | 3.35 SA.g(F)=> T ,g(F) |
|
" NiL, 12940 | 4.97 | A.g(F)~>’T . g(F) 7698 932 | 0.86
EHEHPA | , - | ;
I24150 22.4 3A3‘(F)_’ T]‘(P) ‘ I
\ 8120 | 155 | 'Ag(F)>Tig(F) | §
NiL.2H. 01’13420 | 2.30 | CAig(F)~ T,g(F) 1 8000 ’ 965 | 0.89
I
125000 | 105 CAg(F)>T ¢(P) | |
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Table3 Effective Magnetic Moment of Complexes
\ | l \ .
: 1 b ground Hore-B-M
ligand | complex ‘configuration |
{ term \ expt. caled.
CoL, Te a4, 3 4.63 1.52
DEHPA NiL, On \ “Ase | 3.8 3.30
. NiL,-2H,0] On | A l 3.30 3.27
| CoL, Ta ‘A 1 4.64 4.50
1 ’ T e - “¥7 - ;
EHEHPA | NiL, : On : 'Ase J 3.14 3.29
| NiL,-2H,0| o 3.35 3.28
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STUDY ON COMPLEXES FORMED IN 2-ETHYL-
HEXYL PHOSPHONIC ACID MONO-
2-ETHYLHEXYL ESTER-H,SO,-Co(II) OR
Ni(II) EXTRACTION SYSTEM

Xu Qingren Jiang Yadong

(Shanghai Institute of Organic Chemistry, Academia Sinica, Shanghai)

The complexes of monoacidic organophosphorus extractants(HL)di(2-
ethylhexy!) phosphoric acid and 2-ethylhexyl phosphonic acid mono-2-
ethylhexyl ester with Co(I) and Ni(I) were prepared. The composition,
nature and steric configuration of these complexes were examined by ele-
mentary analysis, measurement of water content, TGA, IR and electro-
nic spectroscopy as well as magnetic ﬁloment determination, The results
indicated that the complexes formed by these two ligands are similar,
The deep blue cobalt complex Col, belongs to tetrahedral configuration,
The nickel complexes exhibit thermochromism, and their composition
and color are variable when they are in contact with moisture; the
brown anhydrous Ni complex turns deep blue on heating, and turns
green color when it absorbs water from the air. The composition of the
brown and the green Ni complexes were proved to be NiL. and NiL,-2H,0,
respectively, and they all belong to octahedral configuration. The conver-
sion of these three complexes one another is reversible, In all these
complexes, the acidic organophosphorus ligands are bonded with metal
ions by the oxygen atoms in POO- group, It was proved that the extent
of the covalence of the bonding between the ligand and the metal ion in
the tetrahedral Co complexes is larger than that in the octahedral Ni

complexes,

Keywords di(2-ethylhexyl) phosphoric acid 2-ethylhexyl phosphonic acid
mono-2-ethylhexyl ester cobalt(I) nickel(I) complex



