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Comparison of the SO, Removal Efficiency by Mixing Enhancement Shape
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ABSTRACT : The aim of this study is to research applicable possibility of DSI (Dry Sorbent Injection) technique in SO, removal
process using lab-scale facility based on SOOMW in capacity coal-fired thermal power plant operated by South Korea N. Power Co.,
Ltd.

To increase the SO, removal efficiency, it is considered the mixing enhancement as different shapes called lobed-plate and step-
plate tested ultimately for optimum shape. Also it tested to analysis SO, removal efficiency by numbers of injection holes. At
experimental it showed the SO, removal efficiency is higher using mixing enhancement than not installed mixing enhancement and
case on the step-plate was shown the most SO, removal efficiency. Also, SO, removal efficiency was higher recording which will
increase the injection holes case on not installed mixing enhancement. But, the SO, removal efficiency was higher 4 injection holes

case on installed mixing enhancement.
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Fig. 1. Photograph of lab—scale facility.
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(@) No mixing enhancement
Fig. 2. Shapes of mixing enhancement,

(b) Installed lobed—plate

(c) Installed step—plate
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Fig. 3. Number of injection holes.
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Fig. 4. Schematic diagram of screw feeder.
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Table 1. Operating conditions of lab.—scale facility

Experimental components| Characteristics

Ca(OH)2

Composition : SO2 + N2 + Air

Total flow rate : 4.56 X 107 (m?/s)
Calcium to sulfur molar ratio (Ca/S) : 3

Solid phase Sorbent :

Gas phase

S02 Inlet concentration : 140 (ppm)
Operating Parameters | Temperature : 25(°C)
Relative humidity : 10 (RH%)

Numbers of injection holes : 2ea, 4ea, 6ea

CHEHEZZSES|X| | MI327 M1& 12010 1€ |

X

=

19



20 Korean Socity of Environmental Engineers
= - 2ye - v

o] [ [ &) [

i e

(a) Case 1 (b) Case 2 (c) Case 3

Fig. 5. Measurement 3 points.
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Fig. 6. Comparison with SO2 removal efficiency as a variation of mixing enhancement.
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Fig. 7. Comparison with SO2 removal efficiency as a variation of injection holes.
S9EaEE 376 208 wdH Case 29 Case 39 AP AL
B, AR} ATk 24 3 EE} 7o} 674 0T7} B T 2008 % ARIAFIE ABALe] ATAEAI )
@ 21900 2 53| giguic, ofo] AR} of 2l ZAE YU e,

5.2 &
B =Ro ofu] AT2 Vortexol o3 DSI 34 & E%E
ol B Aol BEPALS ST AnE o

=
A4 G40 DSIRA A L DAL PAo) B

-
>
2 X

BALO] o] T2 SRR RS EPE AL A E

O A9 HA A S-S BYREe] B Ut

BT BRSNS A B9 AT AT 44
$7h U B0 B712 1Y e BYERS dehglr,
® 7 ANE B2 BREE P4 Slotel AT
of BRHNHAE AL Aol AHolu] ofu), BAT
o et g B 47 QMM BIAZ BAIZIE Sol
V2 g 9] Sie 40 2AL BEshnt

KSEE

FXE, ADT 7l A% 9@ NEEE” 71 AIAE, 40(7),
pp. 40~ 44(2000).

&3T, e wjde

oi‘l

FAu] 2 7))

54T 8k, pp. 2~10(2005)

@ Q)

e

Jin-do Chung, Jang-woo Kim, Byung-hwan Kim, Young-moon
Park, “Numerical analysis for improving of SO2 removal
efficiency in the DSI(Dry Sorbent Injection Technology) of FGD
system(1),,” KSEE, 29(1), 47~53(2007).

Paul S. Nolan, “Flue Gas Desulfurization Technologies for
Coal-Fired Power Plants,” Coal-Tech 2000 International
Conference, (2000)

SRR, AL 24 2)E AT Inductd AT
o] HAzkel HrHAl Y F7F7 =AU A, 12(2),
102~110(1997).

Energy and Environmental research corporation, “Global
approach for enhanced mass transger effects in duct flue gas
desulfurization processes,” DOE report No. DOE/PC/88873-T6,
(1988)

Rice, R. M. and Bond, G. A., “Flue gas desulfurization by in-
duct dry scrubbing using calcium hydroxide,” AIChE J, 36(3),
473-477(1990).

A=, G- “Vortexoll 23 DSI 34 5 SFEE F
off Tt AL gk A m| H8te}a] =], 14(1), 1-7, (2009)
Vuthaluru. H. B. , V. K Pareek. and R. Vuthaluru., “Multiphase
flow simulation of a simplified coal pulveriser,” Fuel Processing

Techlology, 1195~1205(2005).

CHEHEZZSES|X| | MI327 M1& 12010 1€ |

21



22

Korean Socity of Environmental Engineers

HEls - 45e - ey

10.

11.

12.

13.

Crowe C. , M. Sommerfield, Yutaka Tsuji, “Multiphase Flows
with Droplets and particles,” CRC Press, (1998).

Stouffer, M. R., Yoon, H. and Burke, F. P., “An Investigation of
the Mechanisms of flue gas Desulfurization by in duct dry
sorbent injection,” Ind Eng. Chem. Res., 28(1) 20~27(1989)
Babu, M., Forsythe, Runyon, C. V., Evans, E., Thompson, J. L.,
“Results of 1.0 MM Btu/hour testing of HALT(Hydrate additon
at low temperature) for SO, Control,” Proceedings of the joint
symposium on Dry SO, and Simultaneous SO,/NOx control
technologies, 2, pp. 1/34-32/34(1986)

Hall B. W., C. Singer, W. Jozewicz, “Current Status of Advacate

14.

15.

16.

process for flue gas desulfurization,” Report No. EPA/600/D-
91/173, (1991)

Sedman C. B, M. A. Maxwell, W. Jozewicz, and J. C. S Chang,
“Commercial development of the advacate process for flue gas
desulfurization,” Report No. EPA/600/D-90/147, (1990)
Stouffer M. R., W. A. Rosenhoover, and J. A. Withum,
“Advanced coolside desulfurization process,” Environ. prog.,
12(2), 133-139(1993)

Stouffer Yoon, H., M. R., Rosenhoover, W. A., Withum, J. A.
and Burke, F. P., “Pilot process variable study of coolside

desulfurization.” Environ. prog., 7(2), 104~111(1988)

| Journal of KSEE | Vol.32, No.1 | January 2010



