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.- Experimental

Catalyst design

Propose
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[ MnO, has excellent low FM NI[11-S m/TiOZ[Z] TiO,-supported  MnO,

temperature SCR activity catalysts showed more
promising SCR activity

Sm can prevent transition
from Mn** to Mn3*
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.- Experimental
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Schematic diagram of the experimental system. Physicochemical properties
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.- Results and discussion
Catalytic performance
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.- Results and discussion

Specific surface area: BET

BET surface area  pore volume  average pore size
catalyst

(m?/g) (cm®/g) (nm)
TiO, 50.45 0.24 19.41
20Mn/TiO, 43.67 0.34 31.55
20Mn-5Sm/Ti0O, 45.93 0.30 26.24
20Mn-10Sm/TiO, 47.69 0.33 27.38
20Mn-20Sm/TiO, 38.40 0.29 30.67

> The surface areas of Mn-Sm/TiO, catalysts increased in the presence of Sm .

» The doped Sm could promote the dispersion of manganese oxide
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Crystal structure: XRD
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Oxidation state and surface atomic concentrations: XPS
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Mn#/Mn3*  Mn**/Mn Mn/Ti 0,/0g o,/0
20Mn/TiO, 2.08 36.81% 0.21 0.38 27.75%
20Mn-10Sm/TiO, 2.46 41.57% 0.43 0.54 35.10%

» The presence of Sm could inhibit the crystallization of manganese oxide ;

» Mn could incorporate into lattice structure of TiO,;

» The addition of Sm could promote the surface active oxygen species.
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Acidity: NH,-TPD
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> Lewis acid site might not be the main factor in low-
temperature NH;-SCR of NO, over these catalysts.
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MnO2 to Mn203

Mn203 to MnO
410

——— 20Mn/TiO,
——— 20Mn-10SM/TiO,
~—— 20Mn-20SM/TiO,

100 150 200 250 300 350 400 450

Temperature / °C

» The reducibility may be play an important
role in low-temperature SCR activity.
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Reaction of NH, with pre-adsorbed NO + O,: In situ DRIFTS
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» The bridging nitrates were not formed on the surface
of Mn-Sm/TiO, catalyst;

» The SCR reactions over the Mn-Sm/TiO, catalyst can
not happen via L—H mechanism.
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Reaction of NO + O, with pre-adsorbed NH;: In situ DRIFTS
Mn/TiO, Mn-Sm/TiO,
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» All bands of coordinated NH;, NH,* and -NH, » The reaction of preadsorbed NH; with NO + O, on
species disappeared gradually after exposure to Mn-Sm/TiO, catalyst was significantly faster than that
NO + O,; over Mn/TiO, catalyst;
> The SCR reactions over the Mn/TiO, catalyst can » The Sm modified catalyst possessed more —NH,

proceed through E—R mechanism. species than Mn/TiO, catalyst.
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Adsorption and reaction of NH; + NO + O,: In situ DRIFTS
Mn/TiO, Mn-Sm/TiO,
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» The co-existence of the NH; ad-species and NO, ad- » The adsorption of NO can not happen in the
species are observed; presence of NH,;
» The reactive bridging nitrate and the —-NH, and NH,* » The formed —NH, species quickly reacted with

Intermediates are all absent. gaseous NO to produce N, and H,O.



.. Conclusions

» The best 20Mn-10Sm/Ti0, catalyst achieved almost 85% NO conversion with a
GHSV of 60000 ht at 120 °C;

» The presence of Sm can improve the dispersion of manganese oxide and the
relative concentration of surface oxygen (O,);

» The SCR reaction mechanism changed by inhibiting the formation of bridging
nitrate in the presence of Sm and the reactions can proceed only through Eley-
Rideal mechanism;

» The enhanced oxygen transport after introduction of Sm boost the reaction rate.
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