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A Study on the Recovery of the Valuable Metals
from VRDS Spent Catalyst
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ABSTRACT

A Study on the recovery of the valuable metals{Vanadium, Molybdenivm) was carried out using spent catalysts originated
from desulfurizing process of oil tefinery Experimenis consisted of pre-roasting for Sulfur and Carben removal, soda roasting
and leaching for the extraction of valuable metals, and selective precipitation ot Vanadium and Molybdenium. Effects of
temperature apnd tme in roastng lor Sulfur removal, of Na,CO, concentrations in soda roasting, and of pulp density,
temperature and time in leaching were investigaled for the recovery of Vanadium and Molyhdenium, A aptimum condition
having over 85% in yield of Vanadium and Molybdenium was found In the selective precipitation, more than 98% of
Vapadium and Molybdemum wete obtained by the variation of pH and concentration of additives.
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Table 1. Chemical Compositions of VRDS Spent Catalyst
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Compaent | ¥V Mo Ni Fe 3 c Al
Composition | 18.6 136 474 088 141 50 254
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Fig. 1. Thermal analysis of spent catalyst.
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Fig. 2. Process flow diagram on the recovery of V and Mo
from spent catalyst.
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Fig. 4. Effect of roasting time on the removal of C and S.
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Fig. 5. Bffect of equivalent of additives(Na,Co,) on the
leaching rate of V and Mo.
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Fig. 8 Effecl of leaching time and temperature on the leach-
ing rate of Mo.
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Fig. 9. Effect of acidity of solufion on the recovery of V.

2 =7 ¢ ammonium metavanadate(NH, VO )2 BA415H
o=, VRDS A5 5 Acplla g #REe VO; of &3}
MoO,” o] & FEE EA)shs SN VS HA 25819
o} v EeAld e &5 2290 AvhES 498, 3%
T 10012 SI°Ce A 1T AEA7 A Aadolos
Argatg s, Ad dgR 2 NS AMEEn 32
el o) yal Mo T2 Va] 16,300 ppme] 2 Moo] 1,200
ppm o|ATh FHANkgAl e 8N pHel NHCL A7
of g A E5Eg AR, BE NHVO, A%
£ ofzh gl S 9w YAEAY, R E AW
Bhe o2 HaElRin) 24E HAE2 XRDE 2431
A7) g NH VO S 39 3 glzivt. 28 NH,VO
= B A A AEQ V0.5 A g o gt

sHEdde] pHE 1s]5E 12704 &=F&la NHC
< 3FF AEA NILVO: A40) F48e As A
g, $o09 27) pHoll W2 AAH &2 Fig 9%
74}, Fig. 964 BR pH 30] skl A s Aag0) Yys
A gskon pH 65€ §#5] F4= )7} pHrt 100] 24
A A7 Y50l 348 Badgth S99 27 pug
8~9 W gla 2ol 2L A7 S NHAVO; 3
o] & AR, JEAFe] VI 98%rtA BFT 5
319it}. o)s} 2& AME EpH diagrm e Z2E & o 45
A", =g 71E AFAEe] NHC §42] Hrle] g
Vv AAAY Avsle g & 4 glgnp e

A0 09 27] pHE 831 92 2T T4 74l
NH,CI 9k& #3} 2, 3, 4, 533k A7iabg A AFe] B4

100 ———0
80

=

P 60 -

]

3

[ f—

g ¥ O :pHS
20 - ® :pH?Y
0 1 ! | [

I 2 3 4 5 6
Equivalent of Additives

Fig. 10 Effect of equivaleni of additives{NH,Ci) on the re-
covery of V.
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