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Abstract

The main purpose of this study was to investigate sulfur dioxide removal performance of flue gas desulfuriza-
tion system utilizing a Spray Absorption/Drying Reactor. In this system, the size of droplets was considered the
most significant factor and tested using a PDA system. Lime slurry flow rate, operating temperature,
calcium/sulfur (Ca/S) ratio and applied air pressure were selected as major operation variables and tested/
analyzed in terms of system performance. The results are as follows.

1. The SO, removal efficiencies were 49%, 74%, 85% for Ca(OH). slurry flow rate of 10, 20, 30 ml/min,

which implies that the increase of slurry flow rate improves removal efficiency. The optimum slurry flow
rate in this study was, however, considered 20 ml/min because of constraints of system troubles and

absorbent utilization.

2. As Ca/S ratio increased, SO, removal efficiency was observed to increase.

3. As air pressure, at the atomizing nozzle, increased from 3 to 5kg/cm?, SO, removal efficiency increased
from 74% to 80%, because of droplet size reduction due to pressure increase during atomizing process and
the increase of surface area, helping mass transfer between gas and liquid phase.
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Table 1. Experimental data for
drying reactor (SADR).

Tubing Pump

Exhaust

Bag filter

1.D. Fan

absorption drying

spray absorption/

Part

Variable/Operating

Description/Data

Condition
Diameter 300 mm
Scrubber | peight 180 cm
Dual Media Compressed Air
Nozzle Construction Material] SUS-304
Nozzle Orifice Diameter{ 1.3 mm
Type Fabric Filter
. Air Flow 7 Am*/min
Bag Filter g, 450 X 560 X 745 mm
Shaking Type Manual

Concentration of SO, | 300, 500 ppm

Gas Flow Rate 0.7 Nm*/min
Experimental| Gas Inlet Temperature | 200°C
Conditions |Gas Retention Time | 6~8 sec

Slurry Flow Rate 10~ 30 m!/min
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Fig. 2. The side view of the main reactor.

Table 2. Composition of lime used in the experiment.
(Test Method: KSL-9004)

Component Content Component Content
Ca(OH), 93.56% MgO 0.90%
Si0, 1.45% AlLO; 0.05%
Fe, 05 0.24% R-CO, -
S - 7} €} 4. 00%
BET area | 1.25m%/cc
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Table 3. Spraying angle change according to slunmy
content and flow rate.

Water only Height Diameter Angle
(5 ml/min) (cm) (cm) (deg)
30 9.6 72,25
40 12.4 72,77
50 18.2 69.99
60 21 70.70

Avg, 72.4
Water with Height Diameter Angle
lime (cm) (cm) (deg)
30 9.8 71.90
(1 wt. %, 40 11.8 73.56
5 ml/min) 50 14.4 73.93
60 19.8 71,73

Avg. 72,8
Water with Height Diameter Angle
lime (cm) (cm) (deg)
30 19.7 56.77
40 18.3 65.41
50 21.3 66.92
(10 wt. %, 60 23.5 68.61
20 ml/min) 70 26.3 69.40
80 29.7 69.63
90 33.7 69.47
110 47 66, 86

Avg. 66.6
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Table 4. Average droplet diameter measured by PDA.
(L=15cm from nozzle)

Air Pressure| Water Flow |Sauter Mean|Droplet Vel.
(Pg) Rate Dia. (um) (m/sec)
10 ml/min 26.7 18.7
3kg/cm® 20 ml/min 57.3 16.5
30 ml/min 78.6 16.6
10 ml/min 20.1 18,3
4 kg/cm? 20 ml/min 33.3 17.7
30 ml/min 43.4 16.3
10 mi/min 19.0 19.1
5 kg/cm? 20 ml/min 29.4 17.5
30 ml/min 33.7 17.0

Table 5. Average droplet diameter measured by PDA.
(L=35cm from nozzle)

Air Pressure| Water Flow |Sauter Mean|Droplet Vel.
(Pg) Rate Dia. (pm) (m/sec)
10 ml/min 25.0 8.99
3 kg/cm’ 20 ml/min 34.7 8.11
30 ml/min 64.4 7.64
10 m]l/min 23.2 9.45
4 kg/cm? 20 ml/min 27.9 9.16
30 ml/min 38.6 8.05
10 ml/min 19.8 8,41
5 kg/cm? 20 ml/min 25.0 7.98
30 ml/min 35.7 7.57
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Fig- 3. Droplet size distribution of lime slurry, water
and lime particles
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