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Research on integrated bubbling ( emulsification) wet desulfurization and

dust removal system for reuse of fly ash from coal-fired industrial boiler
ZHAO Xue"?,LUO Nanyang® ,HAN Zhihong” , XUE Yu’,HUANG Chenglyu®,
ZHANG Qiaoling”,LYU Zhaomin' ,TAN Houzhang'
(1.School of Energy and Power Engineering ,Xi'an Jiaotong University ,Xi'an 710049, China;
2. Fujian Eternal Energy Management Co. ,Lid. ,Quanshou 362200, China)
Abstract:In view of the problems of easy blockage and high operating costs of limestone—gypsum wet flue—gas desulfurization systems,a
new type of integrated bubbling ( emulsifying ) wet desulfurization and dust removal system for fly ash recycling of coal —fired industrial
boiler was developed. The traditional fly ash desulfurization is only used as a desulfurizer carrier and directly sprayed into the flue. By pu-
rifying the Ca™" in the fly ash to prepare an alkaline slurry ,wet desulfurization of fly ash can be achieved without adding other desulfurizers.
At the same time,the new desulfurization system does not set nozzle device,and the " hurricane cyclone" allows the flue gas to cut the des-
ulfurizer to form an emulsifying layer,so as to increase the reaction time and reaction area of the effect. The application results of a 14 MW
industrial hot water boiler show that the new desulfurization system runs stably under high, medium and low loads, and the average inlet
flue gas temperature is 100 “C ,which is 30-50 °C lower than the boiler exhaust temperature before the renovation,which effectively im-
proves the thermal efficiency of the boiler. Under medium—load operating conditions, the content of SO, after desulfurization by the new
desulfurization system is 10.9 mg/m’ ,and the desulfurization efficiency is 91.2%. At the same time , the synergistic dust removal efficiency
of the desulfurization system is 98.94%. After deep dust removal by wet electrostatic precipitator,the smoke concentration is 4.8 mg/m’

which can meet ultra—low emission standards. The system fundamentally solves the traditional limestone wet desulfurization nozzle device
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easy blockage problem,and saves the traditional cloth bag dust collector, has low operating cost,and a good promotion prospect.

Key words :industrial boiler;fly ash;integrated purification tower;hurricane swirl ;wet desulfurization ;ultra—low emission
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(5)
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Fig.1 Schematic diagram of hurricane cyclone
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Fig.2 Schematic diagram of the system
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Table 1 Opening instructions of desulfurization system
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Fig.3 Flue gas temperature at inlet of

integral purification tower
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Table 2 SDust test data of integrated purification tower

B R Rt/ AN ST VA < AN & Y
WiH M
(Nm® - h7!) (mg - m™) %
A 8 000 3475.9
R 7 A 94.60
i 8 370 186.5
A 8 802 6325.4
98.94
H 9 454 67.2
v 471 fuf
A 10 100 5271.5
98.30
Ho 10 500 89.5
AH 10 549 8 265.6
B 99.20
S| 11 168 64

®3 AL ORI

Table 3 Dust test data of online monitoring port

- PR, A E s BRABEEER/
T H PR
(Nm® -h™')  (mg-m™) %
Al 8 370 186.5
I Bf1 A 91.80
i 8 570 15.3
A 8 802 67.2
92.86
iy s| 9 454 4.8
rh i A
A 10 100 89.5
82.20
i n| 10 500 15.8
A 10 549 64.0
1R f g 82.70
HH 11 168 5.8
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Table 4 SO, test data of dust removal and

desulfurization tower

) B FRE, SO, &R/ BERACR/
iH R L
(Nm® +h™!') (mg-m™) %
A 8 000 328.0
A% 471 o 100
HH 8 370 0
A 8 802 376.0
96.7
i 9 454 12.3
Hh A7
A 10 100 348.0
100
o 10 500 0
A 10 549 327.0
[ 100
HH 11 168 0

x5 HEEHAO SO, NiXETE

Table 5 SO, test data of online monitoring port

R TR, BRTMEY g SO, EhY (mg - m™) e
oo -hh) (Ned - b)) B/% sy e /%

A 17 371 15 622 2.1 6.54 10.9 13.8

K6 AREBRBIZMAITLL

Table 6 Cost comparison of different desulfurization processes

. JBER T2
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BEEH () L/ (mol + mol™") 1 1.03 1.03
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