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Effect of SO, on DeNOx by Ammonia in Simultaneous Removal of SOx
and NOx over Activated Coke
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ABSTRACT : The SO; and NOy removal with an activated coke catalyst was conducted by a two-stage reaction which first SO,
was oxidized to H,SO4 and then NO was reduced to Nj. But if unreacted sulfur dioxide entered in the second stage, the NOx
reduction was hindered by the reaction with ammonia. In this study, experimental investigations by using lab-scale column
apparatus on the product and the reactivity of SO, with ammonia over coke catalyst which was activated with sulfuric acid was
carried out through ultimate analysis DTA, TGA and SEM of catalyst before and after the reaction. Also, the effect of reaction
temperature on the reactivity of SO, with ammonia was determined by means of breakthrough curves with time. The obtained
results from this study were summarized as following; Activated cokes were decreased carbon component and increased oxygen and
sulfur components in comparison with original cokes. The products over coke catalyst were faced fine crystal of (NH4)2SO4, which
results in the pressure loss of reacting system. The order of general reactivity in terms of the reaction temperature after breakthrough
for SO, was found to be 150°C >2007C > 100C. This was related to adsorption amounts of ammonia on the activated cokes..

Key words : NO, and SO, removal, Activated coke catalyst, Ammonium sulfate, Sulfur dioxide, Ammonia adsorption
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Fig. 1. Schematic diagram an experimental.
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Table 1. Ultimate element analysis and BET surface area of original and activated coke

%7\]7} 8.6:24:108=

NERRED 4:1*6;

fus

qlom Hapo

Sample Ultimate analysis [ % dry ash free] BET* surface area
H N 0+8S C [ m?/g ]
Orignal 1.0 1.5 6.4 91 1 125
AC-300%-4007C(A) 1.1 1.7 18.3 78.9 297
AC-500%-400C(B) 1.0 1.8 22.8 74.4 430

*adsorption gas: N2, adsorption temperature: liquid N2 (77K)

Table 2. Element analysis of coke before and after the reaction and mole ratios of H, N and SO4

Ultimate analysis [ % I* Mole ratios** BET surface area
Sample H N 0+s c H: N: SO (m2/gr]

—upper 2.4 5.1 27.9 64.6 9.1 2.5 1.0 141
100C —under 2.2 4.3 25.2 68.3 10.3 2.6 1.0

washed 1.4 1.5 17.8 79.3 - - -

—upper 3.3 10.1 411 45.6 8.1 2.3 1.0 217
150C —under 2.8 7.5 34.8 54.8 8.4 2.4 1.0

washed 1.4 1.3 18.1 79.2 - - -

—upper 2.3 6.0 31.1 60.6 7.5 2.3 1.0 256
200C —under 2.4 6.3 31.8 59.5 7.8 2.4 1.0

washed 1.4 1.3 18.2 79.1

*dry ash free
(element) atter reaction (element) petore reaction 4
* % (Carbon) pefore reaction (Carbon) after reaction !
molecular mass
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activated cokes.

| Journal of KSEE | Vol.32, No.2 | February 2010



REIRBETRERE
2y IRIAY0| SA| HYEEIM LzL{oto| ofpt S| oitztEo] 0lxl= HE

Table 3. Calculated (NH4)2SO4 by decreased weight from TGA and reacted SOx from breakthrough curve on the reaction temperature

Formed (NH4)2S04 [mmol/gr-AC]

Reaction temp.(C) Reaction time(hr) Packed location

TGA(-W) breakthrough curve
upper 1.62
100 15 under 1.29
1.32
upper 5.28
1
50 33 under 4.80
5.08
upper 2.42
2 2
00 ! under 2.63
2.20
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