H22EH oM
Vol.22 No.9

HEAREERFR

The Chinese Journal of Nonferrous Metals

201249 H
Sep. 2012

TEHES: 1004-0609(2012)09-2676-06

RIEERKRE R NFDH

Bk, Hatf, FRL, HRE, ¥ T
(TR RERE S TR0, Kb 410083)

# Z. G Mn*-Ca?-Mg*-OH -NHy-NH,-H,0 5 R M) 244007, 155054 28 B T E 5 pH KR, M
M5 BRI PEIBRI 45 IS4 T 4 R, WP, BRI & EREAS 1R R pH M KT PG, ZLikH
B RRER IR B AURIE pH (E KT 11. 46, X Ca®-COs* -NH3-NH, -H,0 KR IR, 4K pH
PR 11~11.5 2 ), BRIEHR BT 1R R [C1r=0.001 mol/L N &t vf A VA - 485 (i JE IS 3 107° mol/L BL R
KEBIR: SRR N IR B L B

PESES: X703.1 MHRFREED: A

Thermodynamic analysis of deep purification in
manganiferous wastewater
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Abstract: By thermodynamic analysis on Mn?'-Ca*’-Mg®'-OH -NH;-NH,"-H,O system, the relationship between pH
value and various metals’ concentrations in the system were obtained, and then the removal condition of manganese and
magnesium was established. The thermodynamic analysis results show that both the contents of manganese and
magnesium in solution decrease with the system pH value increasing. In order to purify manganese and magnesium
deeply, pH value of the system must be greater than 11. In addition, thermodynamic analysis on Ca®'-
CO,% -NH;-NH,-H,0 system shows that when the pH value of solution is controlled in the range from 11 to 11.5 and the
total concentration of carbonate ion [Clris equal or greater than 0.001 mol/L, the total concentration of calcium in
solution can be reduced to below 10> mol/L.
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Table 1 Chemical reactions and stability constants of Mn*"

and Mg”" with relevant complexes!'' %!

No Reaction lgK
1 MnOH'=Mn?*'+OH" -3.40
2 Mn(OH),*'=Mn*'+40H" —7.70
3 Mn,(OH)**==2Mn?*'+OH" -3.40
4 Mny(OH); " =2Mn*+30H" -18.1
5 Mn*+20H = Mn(OH)y 12.80
6 NH,= NH;+H" -9.244
7 Mn(NH;)*'=Mn?'+NH;, -1.00
8 Mn(NH;),*"*=Mn*'+2NH;, -1.54
9 Mn(NH;);**=Mn*'+3NH; -1.7
10 Mn(NH;),**=Mn*'+4NH; -1.3
11 MgOH =Mg*+OH" -2.58
12 Mg(OH)y,—Mg" +20H" -1.00
13 Mg, (OH),*'=4Mg*'+40H" -16.3
14 Mg*+20H —Mg(OH)y, 11.25
15 Mg(NH;)*' =Mg*+NH, -0.23
16 Mg(NH;),”"=Mg*+2NH; -0.08
17 Mg(NH;);**=Mg*+3NH; 0.34
18 Mg(NH;), > =Mg*+4NH; 1.04
19 Mg(NH;)s> =Mg*+5NH; 1.99
20 Mg(NH;)s'=Mg*+6NH; 3.29
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Fig. 1 Relationship between distribution of complex anions of

magnesium and pH value
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Table 2 Chemical reactions and stability constants of Ca®*

with relevant complexes!'' '

No Reaction lgK

1 CO;*+H'= HCO; lgf"'=10.329
2 CO;*+2H"= H,CO; 1g f,"'=16.681
3 CaC0y,y) —Ca>+CO;> -3.15

4 CaHCO; =Ca>+HCO; -1

5 CaCO0y, —Ca>™+CO5™ -8.35

6 Ca(NH;)**=Ca®"+NH, 0.2

7 Ca(NH;),>'=Ca>+2NH; 0.8

8 Ca(OH)" =Ca*+OH" -1.4

9 Ca(OH)y,q) —Ca*+20H" -3.83
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Fig. 5 Equilibrium curved face of 1g[Ca]r with pH and 1g[N]r

&

%% KRR

SRR IGR A

QEIRITIISRELLRILITHICHK XK

RSB
2 RRARKKKS

e’
st Tet sgece

505
y/ —4.
&
Mot , 301, 11 10
) pH

6 lg[Calr b pH. 1g[Cly 381k V-4 it i
Fig. 6 Equilibrium curved face of Ig[Ca]r with pH and 1g[C]

100+

80

»—[Ca¥']
60 «—[Ca(OH)]
s+ — [CaCO4+[Ca(HCO;)"]
40t ¥ — [Ca(NH3)]

D/%

201

¥ ¥ \d g v v v—v

11 12 13

< e
[ee]
O
[
(=]

7 B SAECE T A B pH EICR
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calcium and pH value ([C];=0.001 mol/L, [N]r=0.01 mol/L)
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