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Oxygen-enriched combustion technology of oil sludge in bubbling fluidized bed

HAI Yunlong, YAN Weiping "
School of Energy Power and Mechanical Engineering, North China Electric Power University , Baoding 071003 , China

Abstract A new type of oily sludge incineration with flue-gas near-zero emissions was put forward. This meth-
od uses oxygen-enriched combustion technology to incinerate oily sludge where drying is not required, and CO,
can be recycled to be used in oil field flooding, achieving near-zero CO, emissions. In this study,oil sludge (200
t - d™') was incinerated via oxygen-enriched combustion in a fluidized bed , serving as fuel for a boiler. The sys-
tem was constructed from a conceptual design considering the heating surfaces of dense segments, dilute seg-
ments, and the tail section of the boiler. Considering the characteristics of oxygen-enriched combustion and the
design principles of a fluidized bed boiler, an oxygen-enriched fluidized bed boiler was designed. The design pa-
rameters and structural layout of this fluidized bed boiler are shown in detail. Results indicated that the boiler ef-
ficiency of oxygen-enriched combustion of oily sludge can reach 92. 59% . Additionally, heat transfer in the fur-
nace was much higher with fluidized bed oxygen enriched combustion.
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Fig.1 Systematic diagram of oxygen-enriched combustion of oily sludge in bubbling fluidized bed
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Table 1 Main rated parameters of waste heat boiler

i H HE i H HfH
2875 )% 1/ MPa 3.82 A FER/(m® - h ") 3 773.56
H R E/C 450 PR/ (1 h ) 18. 11
45K . J1/MPa 5 HELR R B2/ C 150
LK/ C 150 B R % 92.59
PR RER/(t- hh) 8.33 ME R/ (KT - s7") 13 575.83
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Table 2 Element composition of oil sludge

GG Co/% H, /% 0,./% N,./% S,/ % M,./% A,/ % Vo/%  FC,/% Q,,./(kl-ke")

g i 18.91 2.29 6.75 0.31 0.08 68 3.65 24.5 3.85 6 334.11
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Table 4 Heat absorption of convection heating surface

MR R/ (m® - s7h) XA/ (K - s7")
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Table 5 Energy matching on sides of
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flue gas and steam in the furnace
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Table 6 Energy matching on sides of flue gas and steam of convection heating surface

- PR O pRE S DR AN HEAR S AR b O =R T Xt/ (k) - s7h)
A
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GER Y 850 5 256.69 817.25 4 439. 44 2675.39 1647.84 116. 21
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Table 7 Flue gas compositions by oxygen-enriched combustion oily sludge /%
1SR 4 co, S0, H,0 N, 0, S0, NO NO,
R % 23.53 0.02 73. 14 111 1.44 0.01 0. 62 0.13
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Table 8 Boiler efficiency /%
HEMRARR ¢, RS IR R ¢, [ AR 52 kB K q, AR g KEB K qq PR 7,
5.57 0.1 0.5 1 0.24 92.59
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Fig.2  Schematic diagram of oxygen-enriched combustion boiler
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Table 9 Summary of boiler thermodynamic calculation

F5 EZS B HAHTIX i IX it AR B A A
1 BT IME mm 51 51 38 32 40
2 BT REJR mm 5 5 4 4 1.5
3 1 1o B mm 396 140 80 49 80
4 ENGRENE mm 100 45 45 66
5 i 1) 45 7 HESL HE 5 111 20 33 20
6 P T HEEL HE 13 37 43 30
7 G EY W (m>-C)"! 290 90 55 70 20
8 Z AR m’ 30. 83 71. 40 169. 44 276.52 59. 67
9 =1 m 1.3 4
10 AT $4) 3i k m-s”! 2.81 0.8 6.5 6.0 8.5
11 B 2 mes”! 12.41 0.38 3.92
12 S ASCE IR BE C 950 847.57 446. 90 170. 74
13 A H IR C 950 850 446. 90 170. 74 150
14 L5 2 113 B C 223.98 247. 64 247. 64 150 20
15 T H R C 247. 64 247. 64 450 223.98 100
16 2 £ A5 70 % 46. 69 20. 84 19. 56 12.05 0.86
Tt A XU AR TR B A7 A 2 OB PR B 1 T S 4 W EURR TR 35 AR A XU ROR B AR

JIT DA OB AR B A AU TR] R aR 8 T, 0 M B R B T RE T v, A O 3R 8 300 PR A e 1Y 10 A L 4
FFAE 850 CActy , 5 BEAE 0 Ji N ¥ A 0 22 1 32 34
T & ERBE T A AR R R ORI O T
PRAIE T 3 52 A0 IHT Y H 0L B, 7 78 T AR/ A
JBE TR TR A B0 A7 600 S 9 PR B P 14 9 A XL L T

A7 for WL 10,
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Table 10 Fluidization velocity and section heat load

T
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