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Thermodynamic Analysis on Solubility of Fe*/Ba*/Co*/Zn*/Cu* in
NH,HCOs-NH;-H,O and NaOH-Na,CO; System

CAI Jin-Hong DALI Jian-Qing® CHEN Wen-Guo ZHOU Xiao-Bing
(Faculty of Materials and Metallurgical Engineering, Kunming University of Science and Technology, Kunming 650093)

Abstract: The pH-dependence of c¢y. in NHHCO;-NH; -H,0 and NaOH-Na,CO; system were respectively
presented by thermodynamic analysis, and the co-precipitation window of Ba*/Fe*/Co*/Zn**/Cu** was obtained at
a suitable pH. The results show that Co?*, Zn** and Cu** ions have strong complexity with NH; in the NH,HCO:-
NH;-H,0 system. Especially the copper ion is strongest. In the same pH, the copper ion is difficult to completely
precipitate. So the co-precipitation window of the five kinds of metal ions is controlled by the pH for completely
precipitation of Cu* in the system containing NH;. In the NaOH-Na,CO; system without ammonia, the solubilities
of Ba, Co, Zn and Cu are reduced with the increase of carbon concentration c¢. The pH window of the five kinds
of metal ions are just determined by the ¢c. When the ¢ is 1.0 mol-L™, they can be completely co-precipitated at
pH of 7.5~11. The solubility of the iron ion is reduced with the pH increase of solution in the two systems, and

reached equilibration finally. The Y-type hexaferrite powders with uniform and fine size are obtained at pH value

10.0 in the NaOH-Na,CO; system.
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Table 1 Equilibrium equations and equilibrium constants (25 °C)

No. Equation 1gK Rf. No. Equation 1gK Rf.
1 HO0 < H + OH" ~14.00 [17] 18 Zn* + 20H" < Zn(OH), (5) 16.24 [18]
2 HCO;s < H' + CO -10.33 [18] 19 Co(OH)* = Co* + OH" -3.30 [18]
3 H,CO; < H' + HCO5 -6.35 [18] 20 Co(OH), = Co* + 20H- -9.20 [18]
4 NH; = NH, + H -9.24 [18] 21 Co(OH);” = Co® + 30H" ~10.50 [18]
5 Ba? + CO# < BaCO; (s) 8.29 [18] 22 Co(OH)> < Co® + 40H ~10.20 [18]
6 Cu® + CO& < CuCO; (s) 9.86 [18] 23 CoOH)* < 2Co* + OH- -2.70 [18]
7 Co® + CO& < CoCO; (s) 12.84 [18] 24 Co(OH),* < 4Co® + 40H- -25.60 [18]
8 Zn* + CO < ZnCO; (s) 10.85 [18] 25 Co® + 20H" < Co(OH), () 14.80 [18]
9 Fe* + 30H" < Fe(OH); (s) 37.40 [18] 26 Zn(NHy> < Zn* + NH, -2.21 [18]

10 Fe(OHP" < Fe* + OH- ~11.87 [18] 27 Zn(NHy)2 < Zn® + 2NH, -4.50 [18]

11 Fe(OH),' < Fe* + 20H- -21.17 [18] 28 Zn(NHy)2 < Zn® + 3NH, -6.86 [18]

12 Fe(OH); < Fe* + 30H -29.67 [18] 29 Zn(NHy)> < Zn® + 4NH, -8.89 [18]

13 Zn(OH)* = Zn* + OH" -5.00 [18] 30 Co(NHy* = Co™ + NH, —2.11 [18]

14 Zn(OH), = Zn* + 20H- -11.10 [18] 31 Co(NHy),> < Co® + 2NH, -3.74 [18]

15 Zn(OH); = Zn* + 30H" ~13.60 [18] 2 Co(NHy)?* = Co* + 3NH, -4.79 [18]

16 Zn(OH)> = Zn* + 40H- ~14.80 [18] 33 Co(NHy2 = Co™ + 4NH, -5.55 [18]

17 Zn(OH)* = 2Zn* + OH- -5.00 [18] 34 Co(NHy)# = Co® + 5NH, -5.73 [18]
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35 Co(NHy)¢* = Co* + 6NH, -5.11 [18] 41 Cu(NH,)* = Cu* + 2NH, -7.98 [17]
36 Cu(OH)* = Cu* + OH" -7.00 [17] 42 Cu(NH3)* < Cu + 3NH; -11.02 [17]
37 Cu(OH), = Cu* + 20H" -13.68 [17] 43 Cu(NHy)» = Cu® + 4NH; -13.32 [17]
38 Cu(OH); = Cu* + 30H" -17.00 [17] 44 Cu(NHy)s* == Cu® + 5NH; -12.86 [17]
39 Cu(OH)> = Cu® + 40H" -18.50 [17] 45 Cu(OH), (s) = Cu® + 20H -13.68 [17]
40 Cu(NHy* = Cu® + NH; -4.31 [17]
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