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Application of regeneration process
optimization technology in FCC unit

XI Yanlong' ZHOU Shuaishuai® LU Chunxi®

(1. Sinopec Shijiazhuang Refining & Chemical Company Shijiazhuang 050099 China;
2. China University of Petroleum ( Beijing) College of Chemical Engineering and Environment Beijing 102249)

Abstract: In order to raise fluid catalytic cracking ( FCC) regeneration efficiency and reduce the usage of fire accelera—
tor the Crosser baffles developed by China University of Petroleum ( Beijing) is used. There are many parallel passage—
ways on the Crosser baffles and each one has series of inclined guide vanes. The incline angles of these guide vanes are
contrary in the adjacent passageways. By breaking the bubbles in the regenerator the mass transfer between the bubbles
and the catalysts is intensified. At the same time the baffles suppressed the back mixing of the catalysts and optimized
the catalysts residence time distribution which raised the regeneration efficiency. The experiment was carried out in an
commercial scale FCC regenerator with a capacity of 2 200 000 ton/year. The industrial data indicates that by adopting
the Crosser baffles the regenerated catalysts carbon contention reduced from 0. 103% to 0.059% ( by weight for catalysts
carbon contention all through the paper) ; the temperature difference in the dilute phase reduced from 28.6 °C to 17.6 °C;
the usage of fire accelerator reduced by 32.9% and the radial temperature difference is reduced by 50% .
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Fig.1 Schematic diagram of the

baffles installation scheme
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4 Crosser

Fig.4 The regenerator with Crosser baffles

2 ( ) Crosser 2.1
Fig.2 Crosser baffle developed by China
University of Petroleum ( Beijing) °
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4) . Tab.1 Properties of reactor raw materials
before and after modification
° /% 0.32 0.31
/(kgem~3) 918.1 915.6
/% 3.1 3.0
. (KOH) /( mgeg™") 0.06 0.04
600 mm, 1% 1.2x10°° 4.3x10°°
1.4 1% 5.9x10°° 4.6x107°
1% 6.1x10°¢ 3.8x10°¢
1% 3.339x10°* 5.252x10°*
o /°C 228.8 172.0
5% /C 330.9 301.0
10% /°C 360.3 339.0
30% /C 415.3 397.0
50% /C 458.2 433.0
70% /C 518.8 499.0
90% /C 593.2 580.0
/C 646.4 640.6
1% 1.274 x10 73 1.529 x10 73

3

Fig.3 Regenerator interior structure
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1
0.31% 915 kg/m’
3.0% o
’ 3
2.2 . .
Tab.3 The operating conditions of regenerator
2 before and after modification
65% o
/(teh™h) 122.7 119.9
“« »
/(tsh™h) 107.6 110.6
/ (m®emin~") 4300 4230
0.11% 0.06% -
/(t*h™h) 7 0
2 /C 201 200
Tab.2 Comparison of equilibrium catalyst properties
before and after modification e 310.8 316.2
/C 719.4 700.5
1% | a5 L1 A /(tsh™") 68.0 69.7
1% 0.110 0.06 B /(th7") 70.9 70.5
/o 65.8 66.5 /kPa 30.3 44.4
0 . .o
0~20 wm 0.1 0.0 /kPa 96.7 67.1
>20 ~40 pm 13.4 9.3 /MPa 0.221 0.215
>40 ~80 pwm 48.0 50.1
/% 580 ~110 pm 2 3 2 6 /MPa 0.254 0.233
>110 um 16.2 1.59x107° 1% 45.8 45.0
1% 4.17x107°  4.140x10 1% 15.8 16.5
1% 6.116 x10™>  5.089 x 10~ 1% 19.2 21.4
1% 1.267x107°  1.125x10~? /% 3.2 3.1
1% 6.7 4.8
2.3
3 1% 9.3 9.2
o 3 1% 0.1 0.1
230 t/h o
° 2.4
5.4 °C, 4 o
20 C 2 41.62 m
1.4 8 28.26.5m
66.4 % 24.7m
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Tab.4 Regenerator thermocouple orientation and elevation

4

0° /m
TI-10302A 0 41.62
TI-10302B 195 41.62
TI-10310A 5 28.00
TI-10310B 95 28.00
TI-10310C 195 28.00
TI-10310D 285 28.00
TI-10306 A 140 26.50
TI-10306B 320 26.50
TI-10326A 45 26.50
TI-10326B 226 26.50
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Fig.5 Trend of temperature variance
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Fig.6 Changing tendency of regenerated catalyst

carbon contention before and after the modification
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Fig.7 The temperature difference between the

dilute phase and the dense phase
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