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Results of thermodynamic calculations for burning of the limed cake which is form at
neutralization of an alumina-vanadium cake by lime are presented. Taking into account the
calculate Gibbs energy the possible reactions proceed which are defined at burning, and
the compounds pass finished products are fixed. In result of calculation for an equilibrium
state it is defined that in claimed products compound of Ca,V.0s Who promote decrease of
degree for extraction of a vanadium pent oxide to end production is formed.
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At a government plant the «Zaporozhe titan-magmestombine» the tech-
nical tetrachloride of titan is purged from admbnes by a chemical-rectificative
method. The mixed salt as pulp of more subzeroriclds of titan is entered in the
technical tetrachloride of titan on the stage @iprinary distillation [1]. As a result
of the chemical-rectificative cleaning admixtureytmichloride vanadium restored to
oxytrichloride vanadium\{OCl,) which passes to pulp of deep blue bits and pieces
Further deep blue bits and pieces utilize by evatpmr pulpe with extraction of
tetrachloride of titan and conclusion of hard ctashts as a friable alumiun-vanadic
cake which does not find useful application [2].

For the decision of this problem by an enterprise ¢State scientific-research
and project Institute of titan» next methods weftered: cleaning of technical
tetrachloride of titan by hydrocarbon repairers3]Jand liming of alumiun-vanadic
cake [2]. At the first method as a repairer instedTiCl, CMAICI; it is suggested to
use hydrocarbon repairer, providing the set degfedeaning from vanadium. Thus
it is appeared scrap-material — carbon-vanadic gdkeh must be utilized. Accor-
ding to the second method, an appearing alumiuadiancake is neutralized by a
lime at the stoves of boil-off of pulp with edu@ation the output of the limed cake,
that allows to decide the problem of conclusionhafd wastes of tetrachloride of
titan.

On the first stage there are carry out preparatibcake to the oxidizing
burning — execute washing from the ions of chloand basic part of calcium, which
pass to solution. The got dechlorinated cake isen@f cheaply-breakable at the
oxidizing burning. At burning vanadium from diffitusoluble connection of tetra-
oxide vanadium\{,O,) passes to easily soluble connection — pentaoxah@dium
(V.0s5). The burnt cake is exposed to lixiviating by alaowith the purpose of
translation of pentaoxide vanadium in soluble catine of NavVO; and separations
of him from admixtures. Further there are carry besieging of connection of
V,05[0H,0 by sulfur acid. The got sediment there are caleuit the purpose of



moving away by water and on an output get pent@oxidnadium of technical
cleanness [4,5].

At the thermodynamics analysis of the oxidizingrimg basic reactions and
equilibrium content of appearing foods determinpdssible reasons of losses of
pentaoxide vanadium set.

Analysis of co-operation of tetraoxide vanadiumhwiixygen of air and other
connections of cake at the reactions given below:

,0,+0,, 0T 2,0 ; (1)
2,0,0'0- 2/,0,+0,,) ; (2)
V,0,0 T /0, ; 3)(
V,0, 01 V0, ; (4)
4,0, + 2Fe0,+ 0y, 01 4Fe(VO,), ; (5)
2,0, +Fe0,01- 2FeV O, + 180, ; (6)
2/,0,+2Ca0+0,, 0T Lav,0,, (7)

shows that from the thermodynamics position flowafgeactions (1), (4), (5) and
(7) is possible for which energy of Giblis € 0).

As results of thermodynamics calculations showedles of aluminium, titan,
iron and calcium in the considered range of tentpesa does not co-operate with
oxygen of air and does not dissociate oxygen witkelection, but between these
oxides co-operation is possible.

8TiO, + 2Fe,0, 0 1 4F€Ti O+ 0y ; (8)
2TiO, + 2Fe,0, 0 11~ 2Fe,TiO, + 8, ; 9)
TiO, + Fe,0,0 1 Fe,TiO, ; (10)
2TiO, + a0 0 1. CaTi 0, ; (11)
ALO,+Ca0 01 CaAlO, ; (12)
ALO, +2Ca0 00 1. Ca,Al O, . (13)

For description of the equilibrium state of conmats in foods of the oxidizing
burning in the interval of temperature 500...15W@ the applied package &fSC
«Chemistry 5.11» are used. The thermodynamics analysis oéddibrium state of
foods of burning showed that content of connectioh\l,O; and TiO, did not
change up to a temperature 12@) and then there is their insignificant diminighin
It is explained by their co-operating witzO, Fe,O; and formation of connections
of Fe,TiOs, CasTi,0,, CaAl,O,4, CaAl,Os, molar content of which with the increase
of temperature from 1200 to 1500 increases. Pentaoxide of vanadis®:s is in an



equilibrium with Ca,V,0Os. Connection ofCa,V,0O¢ appears already at a temperature
500°C and his concentration does not change to theagmanpe 1100C, which like
the conduct of connection &f,0Os. However at more high temperature content of
Ca,V,06 goes down, and content\dfOs is increases.

Evidently, that than anymore molar content(@fO, the anymore content of
Ca,V,0Os and less than content &f,0s, id est connection between contents of
Ca,V,0s and V,0s is inversely proportional. The contents @#,V,0s in foods of
burning can attain 10 %, if in initial raw matenaill be far of CaO. The increase of
stake ofCa,V,0O5 is accompanied by diminishing of content \WWOs, that is the
negative phenomenon for the process of the oxigiurning of the limed cake.

Conclusions. It is set as a result of thermodynamics analysithefoxidizing
burning of the limed cake, that at presence ofnitial raw material of oxide of
calcium takes place formation @a,V,0s, Which assists diminishing of content of
pentaoxide vanadium in the burnt limed cake, asda aesult, reduces the degree of
his extraction in commodity products. In order teoid losses at the oxidizing
burning it is necessary to optimize the technolalgmperations of liming of alu-
minum-vanadic cake and washing of the limed ca&mfchlorides with the purpose
of decline of content of oxide of calcium in theéd cake.
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