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Experimental on fly ash recirculation with bottom feeding in a
circulating fluidized bed boiler co-burning coal sludge

DUAN Lun-bo,LI Yan-min, LIU Dao-yin, CHEN Xiao-ping,ZHAO Chang-sui
(School of Energy and Environment ,Southeast University , Nanjing 210096 , China )

Abstract ; With the aim of reducing carbon content in fly ash,the present work was carried out on a 75 t/h Circulating
Fluidized Bed( CFB) boiler burning mixture of 60% coal sludge and 40% coal by recalculating fly ash with bottom
feeding. Results show that as the recirculation rate of fly ash increases,the CFB dense bed temperature decreases,and
the furnace outlet temperature increases, also the temperature distribution in the furnace becomes uniform. Compared
with the condition without fly ash recirculation, the combustion efficiency increases from 92% to 95% when the recir-
culation rate increases to 8 t/h,and the desulfurization efficiency also increases significantly. As the recirculation rate
increases , the emissions of NO and CO decrease, but the particulate emission increases. The present study indicates
that the technology of fly ash recirculation with bottom feeding can improve the combustion performance and desulfu-
rization efficiency for the CFB boilers burning coal sludge, which can bring large economical and environmental bene-
fits in China.

Key words ; Circulating Fluidized Bed( CFB) ;fly ash recirculation with bottom feeding ; combustion efficiency ; desulfu-
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Fig. 1 The fly ash recirculation with bottom feeding system
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Table 1 Ultimate and proximate analysis of the samples
W TCE I/ % R i/ Tl 5357/ %
213}

w(Cy) w(H,y) w(0,) w(Ny) w(S,) (MJ - kg™) FC, Vi A M,y

JEIR 42.86 3.92 7. 44 0.52 0.39 15. 49 31.51 23.65 41.17 3.67

LaPes 58. 66 4.00 8.26 0. 80 0. 62 22.95 43.94 28. 40 24.94 2.72
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Table 2 Composition analysis of the limestone

M4y w(Ca0) w(Mg0) w(Si0,) w(Fe,0;) w(Al0;) w(K,0) w(Na,0) w(P,05) w(SO;) w(TiO,) w(MnO) w(LOI)
AN/ % 52.08 1.63 3.54 0.49 0.88 0.23 0. 021 0.018 0. 029 0.05 0.018 41.23
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Fig. 2 Effect of the recirculation rate on the

temperature distribution

20

X157

1

10+

4

K

w5t —=— 100%A T
—o— 70% %

O 1

o 2 4 6 s
JETIEIAR / (te b Y

B3 ) MR R X RO AT R Bk 15 e 1Y RE I

Fig. 3 Effect of the recirculation rate on the

unburnt carbon in the fly ash

R IEECR I K T, 100% s, 5 Az
JEAR] MR B, BRGERCE T H 92% $2 55 51 95% |, S
PCRAT ) 84. 9% FTF%E 88.7% , B KAl Mz
T 13,6 t R, A BRSBTS
3.3 JRGAERYT ISR HE B0
3.3.1 JRAAEMRNT SO, HE R K B A R 1) 5 il

FEET LA 1.6 B JE 4] TR SO, HET A 5% i 4n
KIS (a) fin, B R 1088 B A 388, SO, HE vk
TR R RMERT SO, HE T 5 A7 AE P T i D
O] AR A Ay i 285 K DX I 8T g, T 406 B O A R e £
I A R T, A A R AR 2 1 @ K AE
FEVE 22 KBRS 1) CaCO, B & 1B % 5 1T A A 1k 1)
CaO'™) | JE ] [ R A 33K 305 4 Hit A 751 B3 [l ) P, B
TIAEY T 45 B I E] B KT B R 5 S0, 19 B
IHiE], AR RCR A . A 5 (b) Fis, Bty |, BEE



1540 # %

F 1#® 2010 445 35 %

JERAR] [T BRI R AR AT I BB B R

100

2| D/M
§ 90 +
£
sl —=— 100% ffi
—o— 70%HFT
80 1 1 1 1 1
0 2 4 6 8
JEMIBRE / (t+ h)
100
—e— 100% f1 44
X 95¢ —o— 70% 1A 1
90t
#
=
W85t
30

0 2 4 6 8
JEVIEAR /(1 0
P4 R TR XA B A0 B 1 BB A R
Fig. 4  Effect of the recirculation rate on the combustion

efficiency and the boiler thermal efficiency
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Fig. 6 Effect of the recirculation rate on NO emission

and CO emission
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