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Abstract — The distribution of vanadium and iron ionic species in the presence of picolinate ligand has been simulated
at various conditions with different pH values and compositions in the decontamination waste solution. In spite of vari-
ations of metal concentration in the decontamination solution, the shape of distribution diagrams were not changed
greatly at both high (the molar ratio of picolinate to vanadium is 6) and low (the molar ratio is 3) LOMI decontamina-
tion conditions. However, in the solution of low-picolinate condition the shape of the distribution diagram of iron(11)-
picolinate complexes was changed significantly. This phenomenon is attributed to the shortage of relative amount of
picolinate ligand to iron existed in the solution, and originated from the difference in stability constants for complexes
formed between vanadium(l11) and iron(ll) species with picolinate ligand. The distribution diagrams obtained in this
study can be applied very usefully to the prediction or understanding the reaction phenomena occurred at various con-
ditions in the course of the LOMI waste treatments such as an ion exchange operation.
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Table 1. lonic and undissociated soluble species in solution during a
LOMI decontamination

Chemical name Species

Water H*, OH"

Sodium hydroxide Na’, OH"

Formic acid HCOOH, H*, COOH"
Picolinic acid HPic, H*, Pic
Freemetal ions V2 Ve Rt

Vanadium(I1) complexes V(Pic),", V(Pic),, V(Pic)y

Vanadium(l11) complexes V(Pic),%*, V(Pic),", V(Pic)s, V(OH)(Pic),

Iron(I1) complexes Fe(Pic),", Fe(Pic),, Fe(Pic);

Iron(I11) complexes These complexes do not exist to any significant
extent during aLOMI decontamination
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Table 2. The Dissociation equilibria and pKa values [9-11]

Dissociation reactions pKa
HPic=H*™+ Pic” 521
V(II)(Pig)3* = V3 +Pic” 572
V(II)(Pic), =2V (I (Pict + Pic 6.56
V() (Pic);=2V (111)(Pic),"+Pic” 4.07
V(II1)(OH)(Pic),+H = V(I11)(Pic),"+H,0 266
Fe(l1)(Pic); &=Fe**+Pic” 4.90
Fe(l1)(Pic),=—2Fe(l1)(Pic),*+Pic” 4.10
Fe(l1)(Pic); ==Fe(ll)(Pic)+Pic” 330
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Fig. 1. Digribution diagram of vanadic-picolinate (a) and ferrous-picoli-
nate complexes (b) in the high-picolinate modd decontamination
solution. V=6 mM, F€#*=4.8 mM, Picolinate=36 mM.
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Fig. 2. Digribution diagram of vanadic-picolinate (a) and ferrous-picoli-
nate complexes (b) in the high-picolinate model decontamina-
tion solution. V3=3 mM, Fe&**=2.4 mM, Picolinate=18 mM.
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Fig. 3. Digribution diagram of vanadic-picolinate (a) and ferrous-picoli-
nate complexes (b) in the high-picolinate model decontamina-
tion solution. V3*=6 mM, Fe?*=1.2 mM, Picolinate=36 mM.
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Fig. 4. Digribution diagram of vanadic-picolinate (a) and ferrous-picoli-
nate complexes (b) in the low-picolinate model decontamina-
tion solution. V3*=6 mM, Fe**=4.8 mM, Picolinate=18 mM.
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Fig. 6. Digribution diagram of vanadic-picalinate (a) and ferrous-picoli-
nate complexes (b) in the low-picolinate model decontamina-
tion solution. V3*=6 mM, Fe#*=3 mM, Picolinate=18 mM.
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Fig. 7. Digribution diagram of vanadic-picolinate (a) and ferrous-picoli-
nate complexes (b) in the low-picolinate model decontamina-
tion solution. V3*=6 mM, Fe**=1.2 mM, Picolinate=18 mM.
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