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Abstract — Ti-PILC catalysts containing a peculiar physicochemical property were prepared for the selective catalytic reduc-
tion (SCR) of NO by NH V,O4/Ti-PILC catalyst especially revealed superior NO removal activity to the conventional SCR
catalysts including YOg/TiO,, a well-known SCR catalyst. For the freeze-dried Ti-PILC, needle-like Hitgstdorming a
“house-of-cards” structure by delamination has been developed. It creates a multi-modal pore structure containing micro- and
meso- or macropores in the pore network. The macropore may play a major role for the improvement in the catalyst deacti-
vation by SQ, which is commonly contained in the flue gas in addition to NO.
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Table 1. Preparation of Ti-PILCs

Preparation condition
(mmol Ti/clay g)

Bentonite  Drying method

Ti-PILC1 1 KNB A
Ti-PILC1F 1 KNB F
Ti-PILC2 2 KNB A
Ti-PILC2F 2 KNB F
Ti-PILC3 5 KNB A
Ti-PILC3F 5 KNB F
Ti-PILC4 10 KNB A
Ti-PILC4F 10 KNB F
Ti-PILC5 20 KNB A
Ti-PILC5F 20 KNB F
Ti-PILC-FB 10 FB A

-A: Air-dry in oven, F: Freeze-dry by liquid N
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Table 2. Chemical compositions(wt%) of clays and Ti-PILCs

KNB FB Ti-PILC4 Ti-PILC-FB
Sio, 52.8 58.5 29.7 34.8
AlLO, 195 184 8.92 9.14
MgO 217 231 1.39 121
Fe,0, 6.46 3.42 2.89 1.67
TiO, ND ND 47.5 39.4
Na,0 5.20 2.53 0.27 0.13
CaO 2.24 1.27 0.28 0.06
K,0 0.46 0.39 0.24 0.21

785
(d)
(c)
{b)
(@
400 300 200 100 0 400 200 300 400
PpPM
Fig. 1.2’Al MAS NMR spectra of bentonites and Ti-PILCs.
(a) KNB, (b) Ti-PILC4, (c) FB, (d) Ti-PILC-FB.
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Fig. 2. XRD patterns of bentonites and Ti-PILCs.
(a) FB, (b) KNB, (c) Ti-PILC2, (d) Ti-PILC4, (e) Ti-PILC5, (f) Ti-
PILC5F.
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Fig. 3. Comparison of NO removal activity by NH with respect to metall,
(a), and catalyst support, (b).
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Fig. 4. Comparison of NO removal activity by NH with respect to vana-
dia loadings, (a), and the amounts of titania pillared, (b).
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Fig. 5. Water, (a), and sulfur, (b), tolerances of YOTi-PILC catalyst
for the reduction of NO by NH,.

Table 3. Physicochemical properties of Ti-PILCs

TiO,(Wt%) S.A.(n?/g) Pore vol.(criig)
KNB - 25.5 0.081
Ti-PILC1 85 - -
Ti-PILC1F - - -
Ti-PILC2 15 146.2 0.169
Ti-PILC2F - 166.2 0.182
Ti-PILC3 30.7 - -
Ti-PILC3F - - -
Ti-PILC4 47.5 182.2 0.228
Ti-PILC4F - 230.3 0.266
Ti-PILC5 49.3 169.2 0.284
Ti-PILC5F - 211.1 0.341
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I
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