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Abstract : The major constituents in spent FCC catalysts are Si, Al, Fe, Ti, alkali metals and some others, The spent catalyst is also
composed small amounts of rare metals such as Ce, Nd, Ni and V. The selective adsorption and concentration of Ce and Nd from the
leaching solution of spent FCC catalysts with sulfuric acid(0.25mol/dm’) were carried out by the column method with a chelate resin having
a functional group of aminophosphoric acid type. Ce and Nd were separated from eluate liquor containing Al, Nd and V by the precipitation
process with oxalic acid. Vanadium is purified from chloride ion coexistance by solvent extraction, employing tri-n-octyl phosphine oxide as
extractant with Al in the raffinate solution. Rare metals with the purity of 99 percent were obtained from the spent FCC catalyst.
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Table 1. Constituents of Spent Catalyst
[ug/g-solid]
Al 130000 Ni 130 Ta 110
Ca 640 P 420 Ti 4900
Ce 2500 Pb 190 A% 2200
Fe 6000 Pd 200 w 6300
K 490 Pt 220 7n 1300
Mg 160 Sb 470 Zr 130
Na 2400 Se 330
Nd 1100 Si 340000
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Table 2. Concentration of metals in leach liquor from spent

FCC catalyst. (S/L=1/2, at room temp. for 3 hr)

[mg/dm’]
Leachant | H,O H.SO,4 HCl

Conc..

Vam’l | - 05 15 25 1 3 5

Metals

Al 50 | 3600 3900 6300 {3800 4400 7400
Ca 1 47 X 17 47 51 61
Ce 12 520 540 640 530 50 830
Fe 03 180 190 160 180 200 240
K 61 36 49 44 44 46 41
Mg 24 15 16 10 17 16 21
Na 4200 240 30 140 300 340 230
Nd 12 300 330 310 290 330 410
Ni <0.1 10 11 58 10 11 15
P <1.0 34 55 78 10 2 54
Pb 1.0 34 40 42 6.2 66 82
Pd 12 15 16 36 16 19 30
Pt <10 14 16 14 16 18 30
Sh 2 36 60 9.0 80 &4 250
Se 22 70 85 838 72 84 14
Si 260 40 240 340 3% 160 74
Ta <1.0 <1.0 1.2 16 1.0 1.2 20
Ti 0.08 69 1 14 67 84 84
\ 130 410 430 450 | 430 420 460
w 1.0 26 32 34 28 32 47
7n 12 34 36 56 54 32 43
Vi <0.1 30 54 83 05 17 40
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Fig. 1. Effect of pH on eguilibrium adsorption of metal ions
with aminophosphoric acid chelate resin (IM™]; = 100
mg/dm®, [resin] = 0.4 g-wet resin in 30 cm™soln., at 25
T, for 4 hr).
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Fig. 2. Adsorption of solution passed through the colume packed
with aminophosphoric acid chelate resin ([Leachant] :
0.25 mol/dm’-15S0s, pHa= 1.0, S.V. = 1.0h™).

Table 3. Concentration of Metals in Leach Liguor Feed to the

Column and Eluate (Feed S.V. = 1.0hr™", Eluate S.V.=
2.0hr ") [mg/dm’]
M
N letls | ) ce  Fe Nd 0V
Condition
_ Leach liquor %00 50 180 300 410
(05 mol/dm’~H2S0s)
Feed to column 100 200 68 120 220
(leach liquor + NasS, pH=1) 0
Eluate 60 1200 42 70 1100
(eluent : 4 mol/dm’-HCI)
Eluate - % 5
(eluent : 5 mol/dm’-H:S0,) X 320 690
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Fig. 3. Effect of pH on the precipitation percentage of metal
ions.
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Fig. 5. Effect of concentration of nitric acid on the dissolution
percentage of cerium and neodymium.
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Fig. 6. Effect of concentration of extractant TOPO on the
extraction percent of vanadium and aluminium with
various chloride ion.
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Fig. 7. Flow-chart of process for recovery of rare metals from
spent FCC catalyst.
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