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3(AsO4)28H2

5(AsO4)3

-

4

-
-

-

-
-

-

-

-

-
-
-

-
-

3(AsO4)28(H2O)
5(AsO4)3

3Fe3(AsO4)28(H2O) + 10CaCO3 + 2O2 =
= 2Ca5(AsO4)3(OH) + 2Fe2O3 + Fe3O4 + 2FeOOH + 
+10CO2 + 22H2O.

-

-
-

-
-
-

-

[9,10].

3(AsO4) O.
-

298,
298 298 298

298 Fe3(AsO4)28H2 -
-

-

-
-

-
-

3(AsO4)28H2 3(AsO4)28H2

-

298 298 -

Co3(AsO4)28H2 2O5
+ 8H2 -

298 2O5 2O =3x12,66 + 25,2 +

3(AsO4)28H2 3(AsO4)28H2
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298 3(AsO4)28H2

298Fe3(AsO4)28H2

-
-

298Co3(AsO4)28H2 3(AsO4)28H2O – 
2

298 3(AsO4)28H2 3(AsO4)28H2O –
2

298Fe3(AsO4)28H2 3(AsO4)28H2O – 
2

– (3x6,49 + 2x8,51 + 8x49 + 8x31,21) = 

Co, Ni, Fe.
298 -

298 298,

298 298 298.

Co3(AsO4)28H2 298 = – 843,8 + 298 (- 0,483) =

3(AsO4)28H2 298 = – 832,3 + 298 ( - 0,494) =

298Fe3(AsO4)28H2

-

298

-

3(AsO4)28H2

3(AsO4)28H2

298 3(AsO4)28H2O:

298

298Fe3(AsO4)28H2O = – 1004,166 – 

Ca (AsO4)3OH

[3Ca3(AsO4)2]Ca(OH)2 -
5(AsO4)3 -

-

-
-

Ca5(AsO4)3 -

-
i:

2Ca5(AsO4)3 3(AsO4)2 + Ca (OH)2

Ca5(AsO4)3 3(AsO4)2 + 0,5Ca(OH)2 ,

1,5Ca3(AsO4)2 2O5,

0,5Ca(OH)2 2O.

K1 298Ca3(AsO4)2 298CaO + 
298As2O5

K2 298Ca(OH)2 298 298H2O =

= 1,135.

-
298:

298Ca5(AsO4)3OH = K
2O5 2
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5(AsO4)3OH

298Ca5(AsO4)3OH =
2O5 2

298Ca5(AsO4)3 3(AsO4)2 2] /

298Ca5(AsO4)3 5(AsO4)3

2 2

-
5(AsO4)3OH :

298Ca5(AsO4)3 298 298

3. -

-
-

3(AsO4)28H2O + 10CaCO3 + 2O2 = 
= 2Ca5(AsO4)3OH + 2Fe2O3 + Fe3O4 + 2FeOOH + 
+ 10CO2 + 22H2O.  

5(AsO4)3 2O3 +
3O4 2 +

2 3(AsO4)28H2O  –
3

-
-

 : 

5(AsO4)3 2O3 +
3O4 2 +

2 3(AsO4)28H2O  –
3  =  2(-0,091)  +  2(-0,066)  + (-0,069) +

+ 2(-0,056) + 10(+0,001) + 22(-0,01) – 3(-0,406) –
– 10(-0,063) = – 0,182 – 0,131  –  0,069 – 0,112 + 

-

298 298

598 298

-
-
-
-

-

3Fe3(AsO4)28H2O + 10CaCO3 + 2O2 =
= 2Ca5(AsO4)3(OH) + 2Fe2O3 + Fe3O4 + 2FeOOH + 
+ 10CO2 + 22H2O,

S

Co3(AsO4)2 2O +0,197 +824,25 -0,483 -2021,0 -987,73 -4132662

Ni3(AsO4)2 2O +0,186 +778,22 -0,494 -2066,9 -979,512 -4098278

3(AsO4)2 2O +0,273 +1142,23 -0,406 -1698,7 -1004,166 -4201430,5 -883,176 -3695208,4

Ca5(AsO4)3(OH) +0,112 +468,61 -0,091 -380,74 -1276,43 -5340583,1 -1249,30 -52270712
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ABSTRACT

4  tons of 
arsenic into the lithosphere every year in the form of ecologically dangerous non-utilizable wastes. Among them, arsenic-containing 
wastes from nonferrous metallurgy account for more than 90 %. This amount includes the wastes from direct metal conversion (about 30 
%) with arsenic concentration up to 12 %. Especially dangerous from the viewpoint of environmental pollution is arsenic-containing dumps 
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of old abandoned works, practically ownerless; as a rule, the state of these dumps is controlled only scarcely or is not controlled at all. 

may be related to the objects of this kind. In this connection, the problem of dump liquidation and the use of sludge as the secondary raw 
material appear to be urgent. Because of this, the studies of arsenic removal from sludge dumps and the possibility to transfer arsenic 

studies dealing with this problem, the present work covers the investigation of the chemism of roasting of the sludge from the dumps of the 

3(AsO4)28H2O during sludge heating with the formation of basic arsenate johnbaunite 
Ca5(AsO4)3OH was carried out, along with the calculations of the thermodynamic characteristics of parasimplesite formed in sludge, and 
johnbaumite formed in the product of sludge roasting. 

 roasting, sludge, parasimplesite, johnbaumite, Gibbs energy, arsenic, environment protection, thermodynamics


