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It is executed the review of new technologies for extraction of molybdenum, and al-
so nickel, cobalt, vanadium, bismuth and cesium from exhaust catalysts. There are indi-
cated the optimal parameters of operations, used at processing of exhaust catalysts:
oxidizing burning, sublimation of molybdenum trioxide, lixiviating, chemical deposition,
persorption, ionic exchange and extraction. There are brought quantitative indexes over of
extraction of molybdenum and other important components at the use of different techno-
logies of processing for exhaust catalysts.

Keywords: exhaust catalysts, molybdenum, nickel, cobalt, vanadium, bismuth, ce-
sium, pyro- and hydrometallurgical technologies of processing, extraction

One of important sources of secondary raw matéralare metals are exhaust
catalysts. Basic molybdenum containing catalystscatalysts of markCM (= 4 %
Co0O and 12 %Mo003), ANM (3-4 %NiO, 12-14 %Mo0O3), 'K/1-202 (Ni-Mo), I'K-35
(Ni-Mo). Exhaust catalysts, except for connections of eard coloured metals, con-
tain different admixtures: coke deposits, tarsideaum, sulphuric-, azoth- and phos-
phorus containing connections and other, are tagistes, unauthorized to the burial
place.

Most pyro- and hydrometallurgical methods for pssieg of exhaust catalysts
it is considered in works [1,2]. There are presgniew technologies of extraction
molybdenum from exhaust catalysts, beginning frompk on composition (with
primary contentMoQs), after catalysts of the systemsMb-Co, Mo-Ni and Mo-Ni-
Co and further more difficult on chemical compositicatalysts, containing, except
for a molybdenum, such metals, as vanadium, ceanarbismuth.

For extraction of molybdenum from the tarry orgarm@siduum of exhaust ca-
talysts two methods are offered: deposition dedtd with higher amines or &40S.
Extraction of molybdenum from muriatic solutionssag3-90 % and 96-99 % accor-
dingly. For sulfate environments the method of d#pmn of MoS; is suitable only
with the degree of extraction 97-99 %.

At the hydrometallurgical variants of processingeghaust catalysts a molyb-
denum can be extracted by extraction with the @iseixture of organic solvent with
water at a temperature 8C during 30 min. At the use of solutitiCl together with
molybdenum the considerable quantity of vanadium aickel passes to solution.
The real extraction of molybdenum in solution ors ttechnology does not exceed
85 %. The soda and ammoniac lixiviating of exhacealysts of formACM-1,



ACM-2, ACM-3 is investigated in work [3]. At the hydrometadiical processing of
exhaust catalysts of markCM-1 extraction of molybdenum in solution with thesus
of soda was 92.7 % while at an ammoniac methosis-tlean 63.7 %.

Processing of molybdenum-cobalt exhaust catalylsteask HDS (analogical
on composition to the catalysts of typd€M) was carried out in two stages: muriatic
lixiviating and subsequent liquid extraction [4].d&gree of extraction for molybde-
num and cobalt is 99 %.

CoMo/Al,O3 exhaust catalysts after burning at a temperatufe°@during
20 minutes lixiviated solutiofNaOH in a quantity double in relation to stoichio-
metrical for educatioNa,MoQO,. At a temperature 68C after 4 hour a more than 90
% mo-lybdenum passed to solution

In works of Krasnoyarsk academy of the colouredatseand gold [5] the
technological scheme of molybdenum extraction aokleh from exhaust catalysts is
offered. The worked out technology is wastelesigcéf/e, economic advantageous,
foresees the regeneration of reagents and canxéeé iin basis of techniques-eco-
nomical validation of building of experienced-inthud workshop on processing
1000 t/year of exhaust catalysts.

In work [6] the technological scheme of the indiastprocessing of exhaust
catalysts of hydrorefining (composition, %: 6-/M42; 35-40Al; 2.5-3.0Ni) is offered
with a receipt as eventual foods oMR, coagulants on the basis of aluminium,
slimes, which can be added to the charge for tbdymtion of lime-sand brick.

In work [7] it is investigated the process of liiating of exhausts catalysts
NiMo/Al,O; and CoMo/Al,0:-SO,. Extraction of molybdenum, nickel and cobalt
about 90 % arrived at treatment of material by qdCl, H,S0O,), by mixtures
HCI+H,S0, andHCI+HNO; for the short interval of time.

The selective lixiviating of molybdenum from thehaxist catalysts of desul-
phurizing was studied on the standards of nickdiybdenum and cobalt-molyb-
denum catalysts, burnt at a temperature ¥D0at a microwave radiation. Extraction
of molybdenum for a nickel-molybdenum catalyst vé8s %, for a cobalt-molyb-
denum catalyst — 91 %.

For processing of exhaust molybdenum containinglgsts in the institute
«Hipronickel» the process of the oxidizing burnings investigated [8]. Depending
on a temperature and duration of burning low-carbod low-sulphur candle-ends
can be got at the minimum losses of molybdenum sutilimates. These candle-ends
can be used for the receipt of metallic alloystmliasis of the syste@o(Ni)-Mo.

Technology of separate extraction of bismuth andybttenum from exhaust
catalysts and data about possibility of the effectise of such catalyst in compo-
sition a complex modifier for iron-carbon alloy®gresented in work [9].

For extraction of nickel, vanadium and molybdenuamf the exhaust catalysts
of cleaning of oil the two-phase process of lixiing is worked out [10]. At the op-
timal regime of bioleaching extraction made, %: N9792V, 53 Mo. Common ex-
traction for two stages of lixiviating made: fomackel and vanadium 97 %, molyb-
denum — 99 %.

Conclusion. Exhaust catalysts can be examined as a secosdarge of raw
materials of molybdenum. Investigational pyro- dnairometallurgical operations



(oxidizing burning, sublimation, lixiviating, cheoal deposition, sorption, including.
burdening, extraction) were foundation for suggestof technological scheme of
processing of exhaust catalysts, allowing to exthiaman them, except for a molyb-
denum, connection of such metals, as a nickel, lgonadium, bismuth, cesium,
and in passing to get coagulants and burdeningriasten the basis of aluminium.
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