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Phase equilibrium and properties of
Mn** -NH; -SOi™ -H: O system
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Abstract: The solubility and physicochemical properties of solution, such as density and pH value, were studied in
the ternary system of Mn” -NH}-S03 -H,0 at 298 K by isothermal equilibrium method. According to the expert
mental data and calculated ones, the phase diagram and density-composition and pH-composition curves of the sys-
tem were plotted. The results show that in the ternary system of Mn** -NH3-S03 -H,0, there exist three saturat-
ed curves, two co-saturated points and three purity salt crystal areas. The density values were calculated by the ex-
perimental formulas and were also measured. The calculated values are not all in agreement with the experimental

results.
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Fig. 1 XRD pattern of solid phase
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Table 1 Composition of saturation solution and

wet-solid residues in ternary system

of Mn* -NHZ-S0i -H20 at 298 K

Composition Composition of
Exp. of saturation wet-solid Equilibrium
point solution/ % residue/ % solid phase
(NH4)2804MnSO4 (NH4)2504 MnSO4
1 44.35 0 - - (NH4) 2804
2 43.95 1. 649 2.33 15.20 (NH4) 2S04
3 41. 88 11.58 3. 64 4.57 (NH4) 2804
4 40. 56 12. 13 11.52 2.55 (NH4) 2504
5 39.74 17.92 6.50 6.32 (NH4)2804
(NH4)2804+
A 37.92 21.75 52.01 13.24 (NH4)2Mmr
(S04)2* 6H20
(NH4)2Mrr
7. 21.77 12. 44 .31
@ .2 Pod (SO4)2* 6H20
(NH4)2Mrr
7 18. 25. 84 12. 4 3
8.59 5.8 3 5.53 (S04)2 * 6H20
(NH4)2Mrr
12. 1. 22 1.
8 33 31.35 38 61.03 (S04)2 * 6H20
NH4)2M
9 8.724 3555  30.75 70.80  (NH4)2Mm

(S04)2* 6H20

(NH4)2Mrr

10 4.647 37.59 23. 64 18.95 (S04)2 * 6H20

(NH4)2Mrr
B 3.0567 38.32 35.12 21.00 (SO4)2 * 6H20+
MnSO4 * H20
11 0 38.72 — — MnSO4 * H,0

1~ 11, A, B are points shown in Fig. 2.
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Fig. 2 Solubility diagram of ternary
system Mn®* -NH3-S0i -H.0 at 298 K
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Table 2 Experimental and calculated results of

physicalF chemical properties of solution

Exp. Composition of dry-salt/ % ") A(g®em?) Absolute Relative
. pH Parameter

point (NH4) 2804 MnSO4 Exp. Cal. error error/ %
1 100 0 2.76 1.733 1.733 A= 1.246 4 0. 000 0. 00
2 96. 30 3.69 2.83 1.795 1.761 Ar=1.2723 - 0.034 -1.93
3 78.33 21. 66 2.87 1. 860 1.947 0. 087 4.47
4 76.97 23.02 2.91 1. 896 1.928 0.032 1. 66
5 68.92 31.08 2.99 1.916 2.055 0.139 6.76
A 63. 54 36. 45 3.05 1.985 2.109 0. 124 5. 88
6 63.30 36. 70 3.06 1.983 2.100 0.117 5.57
7 41.84 58.16 3.38 1. 802 1. 746 - 0.056 -3.21
8 28.22 71.77 3.59 1. 744 1.733 - 0.011 -0.63
9 19.70 80. 30 3.72 1. 765 1.747 - 0.018 - 1.03
10 11. 00 88.99 3.88 1. 699 1.705 0. 006 0.35
B 07.39 92.61 3.97 1. 680 1. 687 0. 007 0. 41
11 0 100 4.35 1. 620 1. 632 0.012 0.74

w((NH4)2S04)
w((NH4)2504) + w(MnSO4)

1) —Calculation formula on the composition of dry-salt are w (( NH4)2804) = x 100%, w ( MnSO4) =

w(MnSO4)
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