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Preparation of Ultrafine Y Zeolite from Spent Fluid
Catalytic Cracking Catalyst Powders
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State Key Laboratory of Heavy Oil Processing, CNPC Key Laboratory of Catalysis, China University of Petroleum,
Qingdao 266555, Shandong, China

Abstract: Ultrafine Y zeolite was successfully prepared by a hydrothermal crystallization method using spent fluid catalytic cracking
catalyst powders as the raw material. The sample was characterized by X-ray diffraction, electron microscopy, 2°Si and 2’Al solid state
nuclear magnetic resonance, and particle size analysis. The results showed that the Y zeolite with particle size of 200 nm can be synthesized.
The structure of the Y zeolite is strongly influenced by the activation method and the amount of structure directing agent. In the presence of
the structure directing agent, the relative crystallinity and the surface area of the Y zeolite increased and the particle size decreased when the
spent catalyst is activated by alkali.
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Table 1 Preparation conditions of Y zeolite samples from spent fluid
catalytic cracking (FCC) catalyst powders

L Al,03:NaOH Amount of
Sample  Activation method . L
(mass ratio)  directing agent (%)
SA-0 NaOH, 900 °C, 3 h 1:1.2 0
SA-1  calcination, 900 °C, 3 h — 15
SA-2 NaOH, 900 °C, 3 h 1:1.0 15
SA-3 NaOH, 900 °C, 3 h 1:1.2 15
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Fig. 1. XRD patterns of spent FCC catalyst powders and crystallized
Y zeolite samples.
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Table 2 Surface area and pore structure parameters of spent FCC
catalyst powders and crystallized Y zeolite samples

Surface area Pore volume Pore size

Sample ) 3

(cm</g) (cm®/g) (nm)
Spent catalyst 31.8 0.021 0.66
SA-0 332.9 0.213 0.54
SA-1 109.6 0.071 0.55
SA-2 263.8 0.127 0.54
SA-3 605.3 0.339 0.54
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Fig. 2. Pore size distribution of spent FCC catalyst powders and
crystallized Y zeolite samples.
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Fig. 3. SEM images of spent FCC catalyst powders and crystallized Y zeolite samples. (a), (b) Spent catalyst; (c) SA-0; (d) SA-1; (e) SA-2; (f)

SA-3.
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Fig. 4. Particle Size distribution of different Y zeolite samples.
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Fig. 6. TG-DTA curves of SA-3 sample.
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