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In this study, a catalyst in which CuCl, was injected into activated carbon and zeolite was prepared to analyze

the removal of elemental mercury and the simultaneous reduction of NO, in the SCR (Selective Catalyst Reaction) reaction.
The purpose of this study is to analyze the reaction characteristics of elemental mercury and NO, by simultaneously injecting
NHjs, CO, O,, and H,0 which occupy a large part of exhaust gas, in order to select the optimal control method during fossil fuel
combustion. As a result of the experiment, BZC[Beta Zeolite+CuCl, (6 wt%)] catalyst showed higher efficiency in
simultaneously reducing elemental mercury and NO, more than ACC[Activated Carbon+CuCl, (6 wt%)]. This could potentially
be used in real fossil fuel processes. Since the influence of moisture in the mixed gas is very large, it was confirmed that
moisture control for exhaust gas is necessary as an optimal management method. It is thought that it can be used as basic
data when controlling elemental mercury and NO, simultaneously.
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Fig. 1. Potential mercury transformations during coal combustion subsequently. *Source : Galbreath and Zygarlicke, 2000.
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Table 1. Specifications of activated carbon.

Specifications

lodine adsorption
Moisture (as packed)(wt %) Max. 5%
Apparent density Min. 450 kg/m?
pH 5~7

Min. 1,000 mg/g

Typical Properties

lodine number 1020 mg/g
CTC (Carbon Tetrachloride Activity) 55%
Methylene blue adsorption 21mL/g
Surface area (BET) 1,120m?/g

Fe/H-Beta 0= A-52H-8 tANT wj&7F2 9]
NO, AIAE 913t SCR 19| shpz Z=gd Qlck
(Shwan et al., 2012; Balle et al., 2009).
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Table 2. Notations of activated carbon and zeolites pre-
pared.

Name of

Classification Materials

samples
Fresh AC Activated Carbon (dia. 3 mm pellet)
samples BZ Beta Zeolite (dia. 3 mm pellet)
Impregnated ACC Activated Carbon + CuCl, (6 wt %)
samples BzC Beta Zeolite + CuCl, (6 wt %)
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Table 3. Experimental conditions for simultaneous reduction of elemental mercury and NO,.

Case No. NO, (ppm) g° (ug/m3) NH; (ppm) CO (ppm) H,0 (%) 0, (%)
1 200 200 200 200 0 12
2 200 200 200 200 5 12
3 200 200 200 - - -
4 200 200 - - 0,2,4,10,15 -
5 200 200 - - - 0,4,12
Sampl t Reaction temp. Li locit S locit Total fl t
Composition ample amoun eaction temp. Inear velocity pace velocity otal TIow rate

1.0g 100~400°C

12.5m/min

48,495 hr™! 2.7L/min
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Fig. 3. Equipment schematic diagram for Hg® removal and de-NO, test.
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Table 4. BET analysis results.

BET Method
Adsorbent Specific surface Total pore Avg. pore
area (m?%/qg) volume (cm3/g) diameter (nm)
AC 1,120 0.593 2.116
ACC 948 0.482 2.032
BZ 581 0.440 3.026
BzZC 582 0.425 2.922

Table 5. Major compositions of activated carbon and zeolite.
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