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Abstract; For the further investigation on the desulfurization effect of the oxidation numbers of
the vanadium and nickel deposits on FCC catalyst, TPR method was chosen to characterize the
oxidation number of metal deposits quantitatively. The results showed that VO was the final
reduced product of V,0;, VO, and V,0;, which can not be reduced further. The temperatures
of the TPR peaks of vanadium deposit on catalyst were similar to that of the pure vanadium
oxides, but the temperature of the TPR peak of nickel deposit on catalyst was much higher
than that of the pure nickel oxide, which can be attributed to the formation of Ni/Al-spinel in
catalyst. The oxidation number of vanadium deposit on catalyst decreased after the catalyst was
treated by selective activation, and decreased with the increase of the selective activation
temperature. The thermodynamic equilibrium was approached when the oxidation number of
vanadium was closed to 2. The deposited vanadium with lower oxidation number can be
regarded as active site for desulfurization, so the sulfur content in FCC gasoline decreases.
When the oxidation number of deposited vanadium is below 3, the desulfurization effect will be
facilitated much more.
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FFIEE Xytel 247 MAT-1 B E & R B MM EBETRANGOLBETHM, EHRE1e, N
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Table 1 Main physicochemical properties of catalytic cracking catalysts

w(V)/ w(Ni)/ w(REO3)/ Cell Sper/ Va/
Sample w(S)/' % w(C) /% .
pg-g! pg-g ! pgog”! size/nm m?.g! ml.g™!
EQ-1 8300 2200 2.9 0.01 0.02 24, 33 109 0. 289
EQ-2 1800 11000 2.8 0. 01 0.01 24,31 117 0. 287
Ci - - 1.6 - - 24. 26 104 0.275
Ce-1 6200 3000 1.6 — - 24,33 102 0,278

1) EQ-1, EQ-2—Industrial equilibrium catalysts; Cp—Industrial fresh catalysts (steam deactivated): Cy- 1 — Artificial lab meral-

contaminated Cy
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Fig. 1 TPR profile of standard CuO sample and the relationship of TPR peak area and calculated H, consumption
(a) TPR profile calibration; (b} Peak area of TPR vs calculated Hs consumption;

m(Cu))/g: (1) 0.0035; (2) 0,0073; (3) 0,0085
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Fig.2 The TPR profiles of several vanadium oxides B3 HELBELES AG HIXRE
(a) VO; (b) V205; (¢) VOz; (d) V205 Fig. 3 AG: of vanadium oxides with different
— Experimental data; - Fitted line oxidation numbers

T/K: (1) 500; (2) 1000; (3) 1500; (4) 2000
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Fig.4 The TPR profiles of vanadium and nickel

deposits on catalysts

(a) Pure NiO; (b) Vanadium deposit only;
(c) Nickel deposit only;

(d) Vanadium and nickel deposit together

— Experimental data; -— Fitted line
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