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Abstract

Spray Drying Absorber (SDA) system, where the combustion product gas is mixed with
atomized limestone-slurry droplets and then the chemical reaction of SO, with alkaline compo-
nents of the liquid droplets forms sulfates, has been widely used to eliminate SO, gas from coal
—fired power plants and waste incinerators. Liquid atomization is necessary because it can
maximize the reaction efficiency by increasing the total surface area and dispersion angle of the
alkaline components. First, numerical calculations using FLUENT are carried out to investigate
SO, concentration distribution and thus to calculate SO, removal efficiency. So to attain the
optimized spray conditions, then an electrostatic spraying system is set up and spray visualization
is performed to show the effect of an electric field on overall droplet size. Next, the effect of an
electric field on the concentrations of SO, is experimentally examined. Field strength is varied
from —10 kV to 10 kV and configurations of conduction charging and induction charging are
utilized. Consequently, the electrostatic removal efficiency of SO, increases about 30% with the
applied voltage of =10 kV but is independent of polarity of the applied voltage. It is also found
that the conduction charging configuration results in higher efficiency of SO, removal than the
induction charging configuration. Finally, the effect of slurry temperature on SO, removal is
studied. The temperature influences on the electrostatic removal efficiency of SO,.
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Table 1 Properties and constants for calculation.

Physical Properties!®

SO, water Ca(OH), CaS0;-2H,0
(gas) (liquid) (solid) (solid)
Molecular weight (kg/kmol) 64.09 18 74.09 156
Density (kg/m®) 2.77 998.2 2240 2320
Constant pressure specific heat (J/kg-K) 731 4182 1181 579
Thermal conductivity (W/m-K) 0.0104 0.6
Viscosity (kg/m-s) 1.2e-0.5 | 0.001003
Latent heat (J/kg) 2263073
Vaporization temperature (K) 284
Binary diffusivity (cm?/sec) 1.49e-05 1.49e-05
Constants for chemical reaction®
Mass stoichiometric Pre-exponential Activation energy
coefficient factor (1/sec) (kJ/kmol)
1.2 3.0634e+07 4.09¢+04

500602 5.00e 02
«sas02 4 50002

2 00e02 «.00e 02

(a) 15m//min (c) 35m//min
Fig. 4 Mass fraction of SO, with respect to slurry
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