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Abstract: The combustion of fossil fuel inevitably results in

serious environmental pollutions such as discharging flue gas . 'Eg@/“" gas treating unit
pouting regenerator

containing SO;, NO, and CO,. Thus, efficient flue gas

Fountain region

purification techniques, especially for the high-temperature gas Spouting regenerator

Resurgent gas outlet

Feeder hopper -
purification process, are required to protect the environment as \

Moving bed LR t| | }| Apnulus region

Feeder bin

undoubtedly one of the most effective ways to high-temperature Riser T
\

well as the downstream units. The moving bed filter is

dedust. The collecting particles in moving bed filter are usually Absorbent outtet —

+

anticipated to be used recycling, thereby an effective \H
regenerating method for the collecting particles is particularly

Riser

needed. In this work, the spouting regenerating for the collecting particles of the moving bed filter was investigated.
Therefore, it was necessary to determine the main operating parameters of the spouting regenerator for the collecting
particles of the moving bed filter. The experimental research on the regenerating efficiency of the regenerator with the
collecting particles containing dust was carried in a large plexiglass cold model experimental setup. The dust-collecting
particles mixture was sampled both in the spent collector inclining tube and regenerating inclining tube under different
operating conditions. These effects of the operating parameters including the dust/collecting particle ratio, the gas
velocity and the circulating particle flux on the regenerating efficiency were investigated, respectively. Besides, the
abrasion of collecting particles in the spouting bed was measured. On the other hand, the particle size variation during
the regenerating process was also analyzed. By measuring the particle size distribution and the mass frequency of the
sampled mixture, the corresponding regenerating efficiency under different operating conditions was obtained. It was
found that, the dust/collecting particle ratio, the gas velocity and the circulation flux were all the key operating
parameters for regenerating. Increasing the dust/collecting particle ratio and the gas velocity were beneficial to the
regenerating efficiency, while increasing the circulating particles flux resulted in an opposite effect. Moreover, the
spouting regenerator can achieve the high separation efficiency under the condition of high lifting gas flow velocity. If
the gas velocity was too high, the collecting particles would also be brought away with the dust and sequentially, the
magnitude of the collecting particles decreased. The spouting regenerating process inevitably led to the collecting
particles abrasion and thus a suitable gas velocity was quite vital for the whole regenerating system. Based on the
experimental results, the recommended gas velocity was generally 1.1~1.3 times that of the collecting particles.
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7. Filter bag -
8. Cyclone separator
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Fig.1 Schematic diagram of the experimental apparatus
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Table 1 The main geometrical dimensions JE 3T AN (BRI SE S A 5 A BR 2 ] Yo Bz BRI
A Dimensions' 49 A S BRI, 12K A R 4 i M 2
mm
Granular bed Height of bed, /4, 2940
Inner diameter of bed, Dg; 128 20
Outer diameter of bed, Dg, 238 c\\° """"""" - 100 °
Height of dipleg, /g 827 5 ] E
Riser-spouting Inner diameter of riser, D, 52 E 15+ - 80 %
regenerator Inner diameter of annulus region, D, 230 i ] 4 E
Inner diameter of fountain region, Dy 150 B 460 2
Height of fountain region, Hy 800 _é’ 10 - 1 g
Inner diameter of regenerating gas 52 'Tt 440 .i
outlets, D "g 5L J g
Feeder hopper Height of cylinder, H, 600 8 120 B
Inner diameter of cylinder, D, 360 E ) ] §
0Ll v Ll i Nl o O
0.01 0.1 1 10 100 1000 10000

SIS SR RE R T RS A
v=8.89~20.66 m/s.
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Particale diameter/um
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Fig.2 Particle size distribution of the FCC catalysts
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Table 2 Physical parameters of 13X-APG (8x12 mesh) molecular sieve adsorbent
Granul Material density, Absorbent particle Bulk density, Screen fraction/% Average size, Granule
ranuie Pl (kg/m?) density, py/(kg/m®) y/(ke/m?) >2.60 <1.70 d/mm voidage, ¢
13X-APG 1819 1049 666 0.4 0.17 2.07 0.37
2 ATRETLA B BB LB LAV (15 2E 19 100 e o

mm Ab)FITE AR RHE (AR R BB 100 mm Ab) b lid 2 Cufs

A SRABEALKT B AR R SRR HEAT R A, R 200 mm.
WAE 15 mm (BRI . BT FCC L7 SHfi4E
FRLRLAR 23 A0 22 S 350K ST A RE kAR /T 250
um R R ARy 2 . 1 SE N RE SR IEATRL IR, 20 B 2
FRLA T R N R B, PRI /N T 250 um AR
AP AR FORLRE S A K LR . $ETHE S &R Q(m/h)
B LZB-25 BB T E iRy I B k)
BT
23 XLWHE

N PRAEAR S R R 2 RS B HL38 5, SR
BB B AR TR s sy, SRk A S
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Mass flow rates of dust particles/(g/s)

Velocity of screw/(r/min)
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Fig.3 The rating curve of screw feeder (FCC catalysts)
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FIORLLC 38K, Ky AR AN KT 38 22 265 J0RE 43 15 7 SR X 5%
e, —7J51H, £/ R B EITES, FCC g
T A R, BERMEN . RAMERRLT . AR,
AT S A9 242 PRI I N Y358 1 W B 700 R A B2 5 R 55 )
AR AR B . BRI SRR R IR A 2, (kg
AR M DR A SR AR K 5, SR st 3 P A v 40 B8
RAF, BraAmEmiritt y 30 g/kg WML R EL 20
g/kg BRI R B E T & . 5 —J7 T, TEAR R AE R
FLAEER B, W 2R Al A2 Uk b 189 n R4 S 0k Hh (ks 2
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Fig.4 Changes of percentage of dust residue and grade
efficiency with different dust/collecting particle contents
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Fig.5 Changes of percentage of dust residue and grade
efficiency with different circulation fluxes of collecting particle
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Fig.6 Changes of percentage of dust residue and grade
efficiency with different gas flow velocities of the riser
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Table 3 Particle size distribution at different gas velocities in dead collector inclined tube and regenerative inclined tube
G Jocity/(m/s) Particle size distribution/% Sampling location
A VEOCYIS) T 0360 um 1700~2360 pm 830~1700 pm 550~830 um 250550 pm <250 um ampiing focatto
8.89 0.37 75.29 12.61 0.30 0.03 11.40 Dead collector inclined tube
0.34 80.27 13.48 391 0.15 1.85 Regenerative inclined tube
12.81 0.17 73.51 14.79 0.37 0.02 11.14 Dead collector inclined tube
0.22 82.18 12.58 3.54 0.17 1.31 Regenerative inclined tube
16.74 0.23 72.23 15.74 0.46 0.15 11.19 Dead collector inclined tube
0.24 79.40 14.84 3.91 0.30 1.31 Regenerative inclined tube
20.66 0.25 75.68 11.51 0.40 0.43 11.73 Dead collector inclined tube
0.20 78.81 11.99 6.45 0.80 1.75 Regenerative inclined tube
110 B, AR O 23 i K A — A H B P AR A
£ 100 | 5 Dead ollctor ncined tube HEBRIBURLI % o ST, AHSIBURL ) A A S A
=~ Regenerative inclined tube L e b " B "
S 90r SR, SR AR B A B T BRI AR SR ALRR A,
Q
T os0- ART AR
2 gl (3) W3 T AR i 7 S T 36 5 504 S O 1) B
k=) - NN N =1 3
T ol 1, FLG U RIS S P 3, 8 R R,
e R B A R T U A R BS B K 2k R
‘ ‘ KEE, — OSBRI HIEEE R 1.1~1.3 fi%.

8.89 12.81 16.74 20.66
Gas flow velocity of the riser/(m/s)
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Fig.7 Change of median particle size with gas flow velocities of
the riser
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