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Abstract — The simultaneous removal of $@nd NQ by advanced absorbent from coal fly ash was examined in a packed
bed reactor. Also, the physicochemical properties of prepared absorbents have been measured using ICP, BET, SEM-EDX and
XRD. We have found that both $@d NQ in simulated flue gas can be effectively removed by use of fly ash advanced
absorbent which was prepared by hydration of calcined limestone with or without coal fly ash. The addition of fly ash into the
absorbents can result in the highly efficient simultaneous removal Girf8NQ from simulated flue gas. This is because the
addition of fly ash into limestone and advanced absorbent increases the specific surface area and hygroscopicity of fly ash
advanced absorbents by pozzolanic reaction which leads to the formation of calcium silicate compounds. The test results indi-
cated that the optimal mixing ratio of fly ash to advanced absorbent sample is about 1:9 for the effective remg¥Dgof SO
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Table 1. Experimental variables and conditions

Experimental variables Experimental conditions

SQG, conc.(ppm) 1,800
NO, conc. (ppm) 250
0, conc. (%) 6
Hydration time (hr) 24
Hydration temperaturéQ) 90
Slurrying velocity (rpm) 200
Reaction temp.°C) 150
Water content (%) 10
Absorbent amount (g) 1,2
Absorbents DY, JS, KG, PH
Advanced DY, JS, KG, PH
Additive Fly Ash
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Fig. 1. Schematic diagram of the packed-bed experimental apparatus.
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Table 2. Analysis of domestic limestone in Korea (wt.%)

Components  SiQ Al,O; Fe,0; CaO MgO Igloss Test method
DY 1.62 0.07 0.12 547 0.25 429
Content JS 243 025 0.14 538 0.85 42.5SE 3071.93
ontents \G 488 011 050 523 114 405 ]
PH 299 037 061 509 1.14 405
Table 3. Analysis of fly ash (wt.%)
SiO, AlO, Fe,0; MnO BaO TiQ, CaO MgO BOgNa,0 K,0

Fly Ash 55.83 27.48 8.28 0.126 - 1.25 2.93 0.96 0.74 0.62 1.79
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Fig. 2. Passing volume percentage and size analysis of fly ash.

5 10 15 20 25 30 35 40 45
1000 1000

Q

o 80 Q: Quartz 800
8. M : Mullite

~ 600 600
2

2 400 400
g

£ 2001 200

0 N"\_ ao Nn 8 An /\wfo

2Theta (deg. )
Fig. 3. XRD analysis of fly ash.
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