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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. 
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One of important sources of secondary raw material for rare metals are exhaust 
catalysts. Basic molybdenum containing catalysts are catalysts of mark АCМ (≈ 4 % 
CoО and 12 % MoО3), АNМ (3-4 % NiO, 12-14 % MoО3), ГКД-202 (Ni-Mo), ГК-35 
(Ni-Mo). Exhaust catalysts, except for connections of rare and coloured metals, con-
tain different admixtures:  coke deposits, tarry residuum, sulphuric-, azoth- and phos-
phorus containing connections and other, are toxic wastes, unauthorized to the burial 
place. 

Most pyro- and hydrometallurgical methods for processing of exhaust catalysts 
it is considered in works [1,2]. There are presented new technologies of extraction 
molybdenum from exhaust catalysts, beginning from simple on composition (with 
primary content MoО3), after catalysts of the systems of Mo-Со, Mo-Ni and Mo-Ni-
Со and further more difficult on chemical composition catalysts, containing, except 
for a molybdenum, such metals, as vanadium, cesium and bismuth. 

For extraction of molybdenum from the tarry organic residuum of exhaust ca-
talysts two methods are offered:  deposition as fallouts with higher amines or as MoS. 
Extraction of molybdenum from muriatic solutions was 83-90 % and 96-99 % accor-
dingly. For sulfate environments the method of deposition of MoS3 is suitable only 
with the degree of extraction 97-99 %. 

At the hydrometallurgical variants of processing of exhaust catalysts a molyb-
denum can be extracted by extraction with the use of mixture of organic solvent with 
water at a temperature 50 °C during 30 min. At the use of solution HCl together with 
molybdenum the considerable quantity of vanadium and nickel passes to solution. 
The real extraction of molybdenum in solution on this technology does not exceed 
85 %. The soda and ammoniac lixiviating of exhaust catalysts of form АCМ-1, 



АCМ-2, АCМ-3 is investigated in work [3]. At the hydrometallurgical processing of 
exhaust catalysts of mark АCМ-1 extraction of molybdenum in solution with the use 
of soda was 92.7 % while at an ammoniac method - less than 63.7 %. 

Processing of molybdenum-cobalt exhaust catalysts of mark HDS (analogical 
on composition to the catalysts of type АCМ) was carried out in two stages:  muriatic 
lixiviating and subsequent liquid extraction [4]. A degree of extraction for molybde-
num and cobalt is 99 %. 

CoMo/Al2O3 exhaust catalysts after burning at a temperature 700 °C during 
20 minutes lixiviated solution NaOH in a quantity double in relation to stoichio-
metrical for education Na2MoO4. At a temperature 60 °C after 4 hour a more than 90 
% mo-lybdenum passed to solution. 

In works of Krasnoyarsk academy of the coloured metals and gold [5] the 
technological scheme of molybdenum extraction and nickel from exhaust catalysts is 
offered. The worked out technology is wasteless, effective, economic advantageous, 
foresees the regeneration of reagents and can be fixed in basis of techniques-eco-
nomical validation of building of experienced-industrial workshop on processing 
1000 t/year of exhaust catalysts. 

In work [6] the technological scheme of the industrial processing of exhaust 
catalysts of hydrorefining (composition, %:  6-12 Мо; 35-40 Al; 2.5-3.0 Ni) is offered 
with a receipt as eventual foods of PМА, coagulants on the basis of aluminium, 
slimes, which can be added to the charge for the production of lime-sand brick. 

In work [7] it is investigated the process of lixiviating of exhausts catalysts 
NiMo/Al2O3 and CoMo/Al2O3-SiO2. Extraction of molybdenum, nickel and cobalt 
about 90 % arrived at treatment of material by acids (HCl, H2SO4), by mixtures 
HCl+H2SO4 and HCl+HNO3 for the short interval of time. 

The selective lixiviating of molybdenum from the exhaust catalysts of desul-
phurizing was studied on the standards of nickel-molybdenum and cobalt-molyb-
denum catalysts, burnt at a temperature 500 °C, at a microwave radiation. Extraction 
of molybdenum for a nickel-molybdenum catalyst was 89 %, for a cobalt-molyb-
denum catalyst – 91 %. 

For processing of exhaust molybdenum containing catalysts in the institute 
«Hipronickel» the process of the oxidizing burning was investigated [8]. Depending 
on a temperature and duration of burning low-carbon and low-sulphur candle-ends 
can be got at the minimum losses of molybdenum with sublimates. These candle-ends 
can be used for the receipt of metallic alloys on the basis of the system Co(Ni)-Mo. 

Technology of separate extraction of bismuth and molybdenum from exhaust 
catalysts and data about possibility of the effective use of such catalyst in compo-
sition a complex modifier for iron-carbon alloys are presented in work [9]. 

For extraction of nickel, vanadium and molybdenum from the exhaust catalysts 
of cleaning of oil the two-phase process of lixiviating is worked out [10]. At the op-
timal regime of bioleaching extraction made, %:  97 Ni, 92 V, 53 Mo. Common ex-
traction for two stages of lixiviating made: for a nickel and vanadium 97 %, molyb-
denum – 99 %. 

Conclusion. Exhaust catalysts can be examined as a secondary source of raw 
materials of molybdenum. Investigational pyro- and hydrometallurgical operations 



(oxidizing burning, sublimation, lixiviating, chemical deposition, sorption, including. 
burdening, extraction) were foundation for suggestion of technological scheme of 
processing of exhaust catalysts, allowing to extract from them, except for a molyb-
denum, connection of such metals, as a nickel, cobalt, vanadium, bismuth, cesium, 
and in passing to get coagulants and burdening materials on the basis of aluminium. 
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