Particle and Aerosol Research #| 6 ¥ #| 4 &
PAAR Vol. 6, No. 4 (2010) pp. 173-183
(AhEF=r ]l Afel| o] 2% 81 3

HXIUxte HA+22 HH d5 54

(2010 10¥ 6Y F17; 2010 10€¥ 204

Simultaneous Removal Characteristics of Particulate and
Elemental Mercury in Convergence Particulate Collector

Young Ok Park* *Ju Yeong Jeong
Clean Fossil Fuel Research Center, Korea Institute of Energy Research

(Received 6 October 2010; received in revised form 20 October 2010; accepted 3 November 2010)
(2010 10¥ 6 Fi; 2010 10€ 20 <7; 20109 11€¥ 3¢ AAEH)

Abstract

The high temperature pleated filter bags which were used during this study were made of pleated nonwoven fabric
of heat and acid resistant polysulfonate fibers which can withstand the heat up to 300 C and have a filtration area
which is 3 to 5 times larger than the conventional round filter bags.

Cartridge module packed with 3 kind of the sulfur impregnated activated-carbon based sorbents were inserted in the
inner of the pleated filter bag. This type of pleated filter bag was designed to remove not only the particulate matter
but aso the gaseous elemental mercury. The electrostatic precipitator part can enhance the particulate removal efficiency
and reduce the pressure drop of the pleated filter bag by agglomerated particles to form a more porous dust layer on
the surface of the pleated bag which is increased the filter bag cleaning efficiency. In addition, the most of particles
are separated from the flue gas stream through the cyclone and the electrostatic precipitator part which were installed
at the lower part and main body part of the convergence particulate collector, respectively. Thus reduce particulate
loading of the high temperature pleated filter bags were applied in this study to analyze the removal characteristics of
particulate matter and gaseous elemental mercury.

Keywords : Activated carbon, Plested filter bag, Convergence particulate collector, Elemental mercury, Polysulfonate
fiber, Particulate loading, Filter bag cleaning efficiency
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Figure 1. Activate carbon packed cartridge and high temperature pleated filter bag for simultaneous
removal of particulate and elemental mercury.
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Figure 2. Structure of convergence particulate collector.
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Figure 3. Schematic diagram of test unit.

Particle and Aerosol Research #| 6 8 A 4 5



FERFAAHZA N 2] AA YA} A4 AA As 54 177

S ™, Cooling Cooling

. water water

S

- = To analyzer

s

Zeroair

: e {Pump:

10 wi% Na:COs
Condensor HEPA filter solution Condensor
Figure 4. Flow schematic of the sampling gas treatment.
FEEOL, Cumas THBOIHFNLAANA & stoith Ade] Abgd gAY HEs ok 1177
Hie AZFEEOIH, Crgs S8 FAAZAZA g/lem®] a1 F7F3) Ak =17](mass mean diameter)i= 19.0
FYEE a2 29 AFsmolH, Coung mel™, AP L HA ] Ya7] FEEE Figure 5
T SEHARAIGA NN FEHe daFee off et
A &5 Zo|th(Hinds, 1999).
AP e WARE Husy ddze 47133
Ao EX-E wEe A B A (fly-ash) S A
Table 1. Experimental condition of particulate collection
Conditions Vdue

Test filter High temp. pleated filter bags with activated carbon mounting cartridges
Test dust Hy-ash

Test activeted carbon

Sulfur impregnated activate carbon(BR4, RBHG3 ; NA}, HGR, CAH
Activated carbon fiber(ACF, KAH

Test dust density, glec 1177

Applied Voltage, kV AS]}F JA7FEAESP on) : 170
TR} AVFEHA] B= ZHESP off) 1 0

Filtration area, n 36

Fltration velocity(V), m/min 05~10

Inet dust concentration(G), o/m’ 200

Inet Hg concentration, pg/m®

Operaing temperature, C 130

Cleaning stat pressure drop, mmH;0 150

Cleaning ar pressure(Pp), kg/ent 50

Pulse duration, msec 100
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Figure 11. Relationship between filtration velocity

and elemental mercury removal efficiency.
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