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Abstract The effect of the alkali, alkali earth metal elements on selective catalytic reduction(SCR) catalyst deactivation
behavior were investigated in terms of microstructure, surface area, pore volume and De-NOx test. Poisoned SCR catalyst
were manufactured by injection of K,CO;, Na,CO;, Ca(CH;COO), H,0, C,HMgO, - 4H,0, H;PO, solutions in the new
SCR catalyst at 350°C for 6 hours. New and poisoned catalysts surface were similar. But specific surface area, pore volume
decrease from Na, Mg, K, Ca, P compared to new SCR catalyst. Especially, Na poisoned catalyst surface area and pore
size extremely decreased by 10.20 m’/g, 0.061 cm*/g. De-NOx test results of new and poisoned catalysts at 150~450°C
indicated that alkali metal (K, Na) poisoned SCR catalysts have the lowest De-NOx efficiency, alkali earth metal poisoned
SCR catalysts (Ca, Mg) De-NOx efficiency are higher than alkali metal poisoned SCR catalysts. P poisoned SCR catalyst
De-NOx efficiency is similar new SCR catalyst. It were considered that physical deactivation of SCR catalyst was affected
by SCR catalyst surface area and pore volume change.
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Fig. 1. Schematic diagram of spray poison reactor (1 parts).
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Fig. 2. Scanning electron microscope of the SCR catalyst surface with different poison elements: (a) K poisoned SCR catalyst. (b)
Na poisoned SCR catalyst. (c) Ca poisoned SCR catalyst. (d) Mg poisoned SCR catalyst. (e) P poisoned SCR catalyst. (f) New SCR
catalyst.
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Table 1
Specific physical properties of SCR catalyst with different poison
elements

Specific Pore Pore
Sample surface . VOllee size

area (m’/g) (cm’/g) (nm)
New SCR catalyst 67.5209 0.284461 16.8517
K poisoned SCR catalyst ~ 60.1240 0.235950 152059
Na poisoned SCR catalyst 57.3173 0.222856  16.5195
Ca poisoned SCR catalyst 61.3852 0.247589  15.6898
Mg poisoned SCR catalyst 58.9480 0.231544 16.0618
P poisoned SCR catalyst ~ 61.6658 0.254168 18.4286
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Fig. 3. De-NOx efﬁciency of V,0,-WO,/TiO, SCR catalysts

with different poison elements (Reaction conditions: [NO]=

[NH;] =300 ppm, [O,] =5 %, Balance N,, total flow rate 1 2m’
h, 16 cpsi Honeycomb type, AV 25 m/h).
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