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Thermodynamic Analysis on the Me-NaHCO;-NH;-H,O
and Me-NaOH-NaHCO;-H,O Systems

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

Abstract: Through thermodynamic analysis for different Me* ions (Me refers to Fe, Ni, Cu, Zn) in NaHCO5-NH;-H,0
and NaOH-NaHCO;-H,0 systems, the total Me** concentration cy, as a function of pH was obtained, and hence the
pH window of complete co-precipitation for several of Me?** ions is determined. The results show that Ni**, Cu** and
Zn** ions are difficult to completely co-precipitate in the system containing NH; because of their strong complexing
ability with NH;, When the total carbon concentration ¢ is 1 mol -L.™" and the total nitrogen concentration cy is
smaller than 0.01 mol - L, the four kinds of metal ions can be completely co-precipitated in the pH range from 7.5 to
11. Though they can also be co-precipitated entirely at pH of 6.5~7.5, while keeping cy 0.05 mol - L™ and c greater
than 3 mol - 1.7, the pH window of complete co-precipitation is so narrow that it is disadvantage for ensuring the
desired composition. In the system of Me-NaHCO;-NaOH-H,0, the pH window of complete co-precipitation is

determined by the total carbon concentration ¢c. When c¢ is 1 mol L™, they can complete co-precipitate at the pH of
7.5~11.
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Table 1 Equilibrium equations and equilibrium constants in the Me-NaHCO;-NH;-H,O and
the Me-NaOH-NaHCO;-H,O systems (25 °C)

No. Equilibrium equations IgK No. Equilibrium equations 1gK
1 H,0 == H" + OH" -14.00 4 Ni(OH), (s) == Ni* + 20H" -14.70
2 Fe(OH), (s) < Fe* + 20H- ~15.10 5 NiCOs () = Ni** + COZ -8.18
3 FeCOs (s) = Fe + COs> -10.50 6 Cu(OH), (s) = Cu* + 20H" -19.66
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CuCO; (s) = Cu* + COs -9.86 26 Cu* + 20H" = Cu(OH), 13.68

8 Zn(OH), (s) = Zn* + 20H -16.92 27 Cu* + 30H" = Cu(OH); 17.00

9 ZnCO; (s) = Zn* + CO> -10.84 28 Cu® + 40H" < Cu(OH)> 18.50

10 Fe* + OH = Fe(OH)* 5.56 29 Cu® + NH; = Cu(NHy)* 431

11 Fe* + 20H" = Fe(OH), 9.77 30 Cu® + 2NH; = Ni(NH,) 7.98

12 Fe’ + 30H™ = Fe(OH)y 9.67 31 Cu* + 3NH; = Ni(NH,)* 11.02

13 Fe’ + 40H™ = Fe(OH)y 8.58 32 Cu* + 4NH; = Ni(NH,)* 13.32

14 Fe* + NH; = Fe(NH,)* 1.40 33 Cu* + 5NH; = Ni(NH,)s* 12.86

15 Fe* + 2NH; = Fe(NH3)zz* 2.20 34 Zu* + OH™ = Zu(OH)* 4.40

16 Ni* + OH™ = Ni(OH)* 4.97 35 Zu* + 20H" = Zu(OH), 11.30

17 Ni% + 20H" = Ni(OH), 8.55 36 Zu* + 30H" = Zu(OH)y 14.14

18 Ni* + 30H™ = Ni(OH); 11.33 37 Zu* + 40H- = Zu(OH)> 17.60

19 Ni%* + NH; < Ni(NHy)> 2.80 38 Zu* + NH; = Zu(NHy* 2.37

20 Ni* + 2NH; = Ni(NH,),* 5.04 39 Zu* + 2NH; = Zu(NHj),* 4.81

21 Ni%* + 3NH; = Ni(NH);* 6.77 40 Zu* + 3NH; = Zu(NHy) 7.31

22 Ni* + 4NH; <= Ni(NH,)* 7.96 41 Zu* + 4NH; = Zu(NH;)* 9.46

23 Ni* + 5NH; <= Ni(NH,)s* 8.71 42 HCO; = H* + CO~ -10.25

24 Ni* + 6NH; = Ni(NH;)s* 8.74 43 H,CO; = H* + HCO5™ -6.38

25 Cu® + OH™ = Cu(OH)* 7.00 44 NH; + H" = NH, 9.27
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