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Fluidization Behavior of Mixed SiO, and TiO, Nanoparticles with FCC Particles

Zhou Tao, Duan Hao, Tang Wenjiang, Wang Jian, Chen Yongbin
( College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China )

Abstract: Hybrid nanoparticles as catalyst are applied in various industrial fields. However, nano particle fluidization perfor-
mance is poor, it is needed to study the improving method. At present, the research at home and abroad focuses mostly on fluidization
of single nanoparticles by adding coarse particles and the fluidization of mixed nanoparticles in extra force fields, and there is no the
report about fluidization of mixed nanoparticles with adding particles. Investigated the fluidization behavior of the mixture of SiO, and
TiO, nanoparticles by adding 3 kinds of FCC coarse particles, and provided experimental basis for studying the mechanism of
crashing, agglomerating and breaking among mixed nanoparticles. Found that the simple hybrid nanoparticles were difficult to be
fluidized, and with adding coarse FCC particles, the fluidization behavior were obviously improved. The improving fluidization
behavior of hybrid nanoparticles is related to the size and adding amount of FCC particles. In addition the fluidization effect of adding
FCC2 and FCC3 coarse particles is better than that of adding FCC1 coarse particles. Under the same amount adding, the fluidization
of pure SiO, is best and the fluidization sequence from good to bad is w(SiO,): w(TiO,)=7:3 > w(SiO,): W(Ti0,)=5:5, w(SiO,):
w(Ti0,)=3:7 and pure TiO, nanoparticles.
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Fig. 1 Schematic diagram of the experimental apparatus

®1 FTEERERFR

Table 1 The main equipment information
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Table 2 Properties of nanoparticles
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sio, H@ ¥E 30 108 2 560
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Table 3 Size and density of adding FCC particles

% FR RARYEF jum AMEREE /(kg * m™?)
FCC1 90~109 814
FCC2 61~90 828
FCC3 38~61 850
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Fig. 2 Bed expansion and pressure drop curves of

mixed nanoparticles without adding FCC particles
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Fig. 12 The lgUg—lggg diagram of different mixed particles
with adding FCC3 of mass ratio 0.45
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Table 4 The n values for different mixed particles by adding different FCC particles

FCC 1 Bk 5 44K Jkr 5 & b

FCC2 Bk 5 44K Jikr i & b

FCC3 Hikr 5 44K Jkn 5 & b

R A WUk
0 0.15 0.30 0.45 0.15 0.30 0.45 0.15 0.30 0.45
SiO, 3.1949 33202 34665 4.0210 29277 36428 44710 3.230 0 4.3559 4.470 2
70% Si0,+30% TiO, 1.8627 1.9579 2.6220 3.2703 2.044 1 3.021 0 3.8145 2.210 0 3.275 3 4.043 4
50% Si0,+50% TiO, 1.6558 1.8458 2.0140 24293 2.0567 2.3994 29005 2.0150 2.402 3 2.936 9
30% SiO,+70% TiO, 1.3433 1.5094 1.8105 2.318 1 1.639 0 2.000 6 2.323 8 1.613 8 2.006 7 2.239 3
TiO, 1.3274 14646 1.7205 2.022 0 1.608 1 1.871 6  2.296 6 1.478 2 1.729 2 2.011 0
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