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 In the figure below the production of HDS 
spent catalyst by PEMEX-Refinación is shown.  

 The historical performance of the price 
increase of vanadium pentoxide, and the price 
of the V2O5 content in the spent catalyst sold 
by PEMEX is depicted in the following chart.  
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Extractive removal of molybdenum and vanadium was carried out 
from spent hydrodesulfurization (HDS) catalyst. 

Especie p/p + 1.21% 

Al4C3 40.84 

V2O5 22.23 

MoO3 12.13 

NiAlO4 11.98 

(VO2)2SO4 6.66 

g-Al2O3 4.71 

Others 1.43 

 The sample concentrations are provided in  the 
Table  below. 

 The effect of the calcination temperature on 
vanadium concentration is plotted in the figure 
underneath. 
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Conclusions 
Spent gasoil 
hydrodesulfurization 
catalyst may be used as 
a secondary source for 
V and Mo. The most 
suitable conditions for 
hydrocarbons and 
elemental sulfur 
removal are calcination 
during 4 hours at 450 
°C. It is possible to 
recover up to 95% of V 
and Mo, if the product 
reacts with 5 wt.% 
NaOH solution at 100 
°C, with a reaction time 
of 12 hours. The 
remaining product from 
the dissolution reaction 
contains nickel and 
aluminum. 

Effect of reaction time on vanadium 
and molybdenum extraction. 

55.1

68.2

70.4
71.0

60.9
65.0

71.0

61.2

50.0

55.0

60.0

65.0

70.0

75.0

6 8 10 12 14 16

%
 R

e
co

ve
ry

Time [h]

Mo

V

Effect of NaOH concentration on 
vanadium and molybdenum 
extraction 

69.3

74.1

86.5 86.5

47.1

82.0

82.5 82.5

40.0

45.0

50.0

55.0

60.0

65.0

70.0

75.0

80.0

85.0

90.0

1 2 3 4 5 6 7

%
 R

e
co

ve
ry

NaOH [%w]

Mo

V

Effect of temperature on vanadium 
and molybdenum extraction 

47.9

95.1 95.3
95.3

64.5

95.2 88.0 88.2

40.0

50.0

60.0

70.0

80.0

90.0

100.0

0 50 100 150 200 250

%
 R

e
co

ve
ry

Temperature [°C]

Mo

V



 

     
 

CRETE 2012 
 
 
3rd International 
Conference on  
Industrial and 
Hazardous Waste 
Management 
 
 
12-14 September 2012 
Chania, Crete,  
Greece 
 

 
 
Organized by: 
 

Technical University of Crete (GR) 
University of Padua (IT) 
Nanyang Technological University 

(SG) 
IWWG –  
International Waste Working Group 



 
 

 

CRETE 2012 focuses on innovative aspects 
of Industrial and Hazardous Waste 
Management, presenting new technologies, 
describing the state of the art and related 
case studies, discussing main controversial 
subjects, sharing experience among 
different countries and valuating social and 
financial balances.  

It includes oral presentations, special 
workshops and sessions, as well as poster 
presentations. Selection of papers and 
session destination are based on several 
factors, including scientific quality of the 
paper, relevance of the topic, nature of the 
paper (case study, preliminary work, 
conceptual work, design, etc.), specificity of 
the topic and novelty. 

All papers are organized and published 
on a USB stick, according to the session 
order. In addition, a book has been printed 
with the extended executive summaries of 
the conference papers, in order to allow a 
better attendance of the different sessions. 
Last minute changes in the conference 
program may have resulted unconformity 
with the printed book of executive 
summaries. 

Selected papers, presented (orally or as 
a poster) during CRETE 2012 Conference, 
will be forwarded for review and 
publication in selected scientific Journals.  
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