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Study on the process and influencing factors of circulating desulfurization

with high ratio of ash and calcium
CHEN Fuzhong
(Jinan Thermal Group,Jinan 250000, China)
Abstract : Based on the circulating desulfurization with high ratio of ash and calcium(No Gap Desulphurization) of Shendong 30t/h coal—
fired industrial boiler,and in order to further find the desulfurization process and mechanism , the influence of different factors on the desul-
furization efficiency was studied.In this paper,the sulfur content and water content of desulfurizer in different positions were detected by
drilling and sampling along the reactor firstly.The results show that the water content and sulfur content in desulfurizer decrease and in-
crease respectively with the desulfurizing reaction,which indicate that water is very important for desulfurizing reaction.In the presence of
water , the desulfurizing reaction changes from gas—solid two—phase reaction to liquid—phase reaction between ions,and the desulfurization
reaction rate increases significantly. At the same time,with the desulfurization reaction,the reaction products in the desulfurizer increase,so
the sulfur content increases. Secondly, the change of composition and content of flue gas along the reactor is detected. According to
the change rate of desulfurization efficiency per unit distance on the reactor, the desulfurization process is divided into three stages : constant
speed section, deceleration section and quasi balance section.The desulfurization reaction rate of first two stages is fast ,which is the key
section of desulfurization reaction.The SO, removed accounts for 90% of the total SO,.Therefore, It is a effective method to improve the
desulfurization efficiency by strengthening the first two desulfurization stages.Finally,the engineering test was carried out on the NGD des-

ulfurization unit to study the influence of the humidification water quantity , initial concentration of SO, and the mixing ratio on the desulfu-
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rization efficiency.Finally,the results are as follows: the humidification water quantity increases, the initial concentration of SO, decreases |,

and the proportion of hydrated lime increases,which is equivalent to the increase of the initial concentration of the desulfurization reactant,

and promotes the desulfurization reaction to the right,and the desulfurization reaction rate increases in the initial stage,so the final desulfu-

rization efficiency shows an increasing trendy.However,due to the limitation of pore structure and active substance content of desulfurizer,

there are optimal technological conditions for desulfurizing reaction to make full use of the effective substances in desulfurizer. According to

the variation of desulfurizing efficiency,the optimal range of humidification water quantity, initial concentration of SO, and mixing ratio is

finally determined,which are 0.14-0.27 t/h,350-550 wL/L and 3 : 1-2 : 1 respectively.At this time,the variation of desulfurizing effi-

ciency is 28.81% ,25.87% and 10.55% respectively.

Key words: high ratio of ash and calcium circulation ; desulfurization ; desulfurization efficiency ;influence factor
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Fig.1 NGD process flow chart''

JBEBR S I Y T 2R R - i o S R fe P A
AR LR8I HE | 32E A B B N s 1Y) LA B R
TS B, S AT B S AR R A
P T3 B FEUREBR 19 45 ) (1 0 A0 48 S e L 5 A n R
Je VB ST S SR s R B R I RS
JUAE 700 70 A M, A % AR IR S, B e AR
SR g v B B i 2 A4S RR 2R 25 FE X
o1 B A, KIBURLRL Ik U8, /N A A7 7E KB h ROk
HEATIUR L o A DRAIE A 70 3 M AR B 2B 1 1 I
17, B A 28 3R B 48 5 B 2 5 KR 0~
5% , It A R GMEEA Y I8 1T R G B R
SV AE S
1.2 TR

WA RS TR 1, AR 5 T, SO,
IR BEANTA] Y R ) P G PR o e — I A
AT 4R S AN ] BT DA 70 A O B ASCR AN (]
e K Sk ) 8 M A ) ok R AR I K = 3 R K
A R RS AE K TR R R T A
], DA B SR Bt S 1 PR A TR] . NGD T2 Helg:

131



2020 445 2 vE

% K # K 5526 4

BRBEIS 7 A (AR SR K 5 A I R 45 1R 1 45 1t A
), ZEH BB HAS R (575 1 2% 04 1 770 45 1
L AE AR,
x1 RBEIR
Table 1 Test condition

e b r kb Ve Mk, BRKOHEK/
=2 .
% (t-h™h) KT )
1 0
2 100 0.14 1:0
3 0.27
4 0
5 36.7 0.11 1:0
6 0.22
7 0
8 93.3 0.14 2:1
9 0.27
10 0
11 100 0.12 3:1
12 0.26
13 2:1
100 0.27
14 3:1
15 36.7
0.27 1:0
16 76.7
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Table 2 Layout of sampling hole measuring points

s y/m y/d
1 6.0 5.8
2 6.9 6.6
3 7.4 7.1
4 8.0 7.7
5 8.6 8.3
6 10.3 9.9
7 12.1 11.6
8 17.1 16.4
9 26.8 25.8
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Table 3 Moisture change in desulfurizer

TiH SR il FR S
29K/ % 1.63 0.54
5HT K/ % 0.64 0.16
/% 39.26 29.63
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Table 4 Composition and content of flue gas

from different sampling hole

P
\ R
WL R R R
g e L a R WAL
c (pL - L_l) -1
(% -m™)
1 5.8 137.1 175 5.48 5.4 —
5 8.3 119.9 151 5.84 18.4 5.4
6 9.9 118.1 143 5.50 22.7 3.1
7 11.6 118.7 130 5.56 29.7 3.5
8 16.4 117.8 102 6.12 44 .9 3.2
9 25.8 116.0 93 9.98 49.7 0.5
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Fig.2 Change of desulfurization efficiency per unit distance

of different sampling holes
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Fig.3 Schematic diagram of desulfurization reaction process
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Table 5 Change of sulfur content of desulfurizer

in different sampling holes

WL G 5 yd  THIBRESE/%  TH2E&E/ %

1 5.8 1.97 2.20
2 6.6 2.13 2.13
3 7.1 2.20 2.3
4 7.7 2.13 2.24
6 9.9 2.06 2.16
7 1.6 2.29 2.38
8 16.4 2.25 2.33
9 25.8 2.47 3.15
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Fig.4 Change of sulfur content of desulfurizer
with sampling hole position
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