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Figure 1 (a) Cotton atomic orbital energy level diagram. (b) Scheme for electron gain/loss of Ce and formation of oxygen vacancy (Oy). (c) Scheme
for the electron transfer and oxygen activation/transfer on CeO, (color online).
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Figure 2 (a) Activity and (b) N, selectivity on Pt/CeZrO, and Pt/
Al,O5 in NH; oxidation reaction [44]. (¢) NH; oxidation activity on
Ce0,, Pt/Ce0,, Pd/CeO,, Ag/CeO, and Rh/CeO, [45]. (d) NH;
oxidation performance on Pt/Ce0,-550 and Pt/CeO,-800 catalysts as
well as CeO, support [43] (color online).
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Figure 3 The relationship between the Pt-O—Ce coordination number
(CNpio.c.) of Pt sites and the NH; oxidation reaction rate on Pt/
Ce,Zr, O, catalysts [47] (color online).
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Figure 4 (a) The relationship between surface acidity and NH; oxidation activity on Ce,_Zr,O, catalysts. (b) N, selectivity on Ce,_,Zr,O, catalysts in
NH; oxidation reaction [48]. (c) NH; oxidation activity on CeO, doped with Fe, Mn, La and Y [49]. (d) NH; oxidation activity and (e) N, selectivity on
xCu—CeO, with different Cu loadings (x wt.% Cu). (f) NH; oxidation activity on 10Cu—CeO, calcined at different temperatures [50] (color online).
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Figure 5 The improvement effect of Ag modification on the catalytic
performance of Mn/Ce-Ti catalyst [65] (color online).
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Table 1 Catalytic performance of NH;-SCO catalysts

AL TP AL At Tso/Thoo (C) NLEFEME (%) S 3Ck
PY/ALO; GHSV = 100000 h™", 200 ppm NH, 231/247 (Tyy) 43/49 (Tyy) [43]
Pt/CeZrO, GHSV = 100000 h™", 200 ppm NH, 275/307 (Tyy) 65/52 (Tyy) [43]
Py/CeO, WHSV = 240000 mL ¢~ h™', 500 ppm NH; 200/236 (Tyo) 78/76 (Too) [44]
Pd/CeO, WHSV = 240000 mL g”' h™", 500 ppm NH, 275/315 (Tyo) 73/74 (Typ) [44]
HE 4R Ag/CeO, WHSV = 240000 mL g_1 h™', 500 ppm NH; 221/260 (Ty) 78/80 (Tog) [44]
EES A Rh/CeO, WHSV = 240000 mL g~ h™, 500 ppm NH, 237271 (Tyy) 66/68 (Too) [44]
Py/CS40 WHSV = 407000 mL g~ h™", 200 ppm NH; -/225 -/45 [45]
Pt/Ce0,-800 WHSV = 200000 mL g”' h™", 500 ppm NH, 200/300 83/47 [42]
2Ag/CeSnO, GHSV = 100000 h™", 500 ppm NH, 150/250 100/90 [74]
Ag/Ceq4Z10,40, GHSV = 30000 h™', 500 ppm NH, 210/300 100/85 [75]
CeysZryc0s GHSV = 40000 h™", 1000 ppm NH, 310/380 95/95 [46]
3-Al-CZ GHSV = 40000 h™', 1000 ppm NH, 290/330 (Tyo) 100/97 [47]
Ce,Sng GHSV = 100000 h™", 500 ppm NH, 248/300 (Tyo) 96/98 [48]
Mn-Ce WHSV = 60000 mL g™' h™", 500 ppm NH; 200/500 (Ty) - [49]
Ce0,- MO & Fe-Ce WHSV = 60000 mL g~ h™", 500 ppm NH; 280/- - [49]
AR La—Ce WHSV = 60000 mL g~ h™, 500 ppm NH, 350/- 38.8/- [49]
Y-Ce WHSV = 60000 mL g™' h™", 500 ppm NH, 430/- - [49]
Ce/TiO, (600) GHSV = 120000 h™", 200 ppm NH, 270/350 36/60 [50]

Cu—Ce—Zr (SOL) GHSV = 40000 h™', 1000 ppm NH, 160/220 94/98 [53,54]

Cu—Ce-Zr (HP) GHSV = 40000 h™", 1000 ppm NH, 190/270 96/98 [53,54]
IO‘C“OS’&;OZ ST/ GHSV = 40000 h™', 1000 ppm NH, 200/250 100/95 [51]
AR CuO@Ce0,-8 GHSV = 45000 h™", 1000 ppm NH, 220/240 96/95 [52]

fli B A Cu/Ce-Zr (IW) GHSV = 40000 h™', 1000 ppm NH; 245/330 98/95 [53, 54]
10Ce-2V/TiO, GHSV = 60000 h™', 200 ppm NH, 250/300 28/62 [55]
2V/10Ce/TiO, GHSV = 60000 h™', 200 ppm NH, 260/300 40/90 [55]
Ag,,Cey /ALO;  WHSV = 60000 mL g~ h™', 500 ppm NH, -/160 50 [56]
800-Cus-Mg-Fe-Ce ~ WHSV = 30000 mL g”' h™", 350 ppm NH, 320/- 80/- [58]
Ceo&ﬁ;ﬂiﬁﬁu 800-Cu;,-Mg-Fe-Ce  WHSV = 30000 mL g”' h™', 350 ppm NH, 350/- 70/- [58]
A CusMgg,Aly;—Ce0.5%  WHSV = 12000 mL ¢ h™", 500 ppm NH, 350/450 100/100 [59]
Cu—Ce,/SCR GHSV = 30000 h™", 50 ppm NH, 180/275 (Tyo) 93/83 (Too) [64]

a) GHSV = Gas hourly space velocity ("SI i), WHSV = Weight hourly space velocity (I} 253#H). b) T, = F4L R Ax% i K MR E. H
BT AR FFIEAT 45 H T, FTUAFH Top R

0, — 20 (8) H+ OH — H,0 (13)
~HNO + O — NO + OH 9)  (3) BEFEHLER, NHIRESALRT- T B2 N-H
4NH, + 4NO + 0, — 4N, + 6H,0 (10) g

-NH, + NO — N, + H,0 (11 NH; + O —- —-NH, + OH (14)
~NH +NO — N,0 + H (12)  -NH, + O — —-NH + OH (15)
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Figure 6 5 common NHj; oxidation reaction mechanisms (color online).
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(4) —NHWHLEE, NH; R E 2B 2 W23 M N-H
%[44]:

0, —» 20 (22)
NH; + O — -NH, + -OH (23)
-NH, + O —- —-NH + -OH (24)
~NH + O — -N + -OH (25)
2N+ — N, (26)
-N+0 — NO 27
NO + -N — N,O (28)
2-OH - H,0+ O (29)

(5) BRE S FHLHE(N, mechanism), NH; i B &AL AT
FIUT43 NN, F-NHY LI A D2 47

0, — 20 (30)
NH; + O — -NH, + -OH (31)
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2-OH — H,0 + O (34)
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Figure 7 NH;-SCO reaction path over the Ag/CeSnO, catalyst [76]
(color online).
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Figure 8 Schematic diagram of the synergistic effect of CO oxidation
and NH;-SCO reaction on CuO/CeO, catalysts [79] (color online).
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Figure 9 (a) Scheme of the promotion effect of CeO, modification on
the NH; oxidation activity over Ag/Al,O; catalyst [58]. (b) Scheme of
the application scenarios of Cu-Ce/SCR catalyst and the surface
reaction mechanism on it (SCR = V-W-Ti) [66] (color online).
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Figure 10 Catalytic performance in NH; oxidation of CeO, support
and reference catalysts (References), transition metals supported on
CeO, (M/Ce0,) and manganese supported on different carriers (Mn/
Support) [89] (color online).
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Figure 11 The reaction mechanism and the effect of SO, over Ru/
Cey Zr( 40, catalysts [72] (color online).
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Abstract: The inadvertent release of ammonia into the atmosphere poses a significant threat to both human health and
the environment. To mitigate NH; slip from industry (stationary source) and vehicle (mobile source) emission control
systems, the selective catalytic oxidation of NH; (NH;-SCO) technique has been developed, with catalyst efficiency at
its core. Ceria-based materials, renowned for their superior redox capacity, tunable surface states, and facile formation of
robust metal-support interactions, are extensively employed in crafting NH;-SCO catalysts. This paper provides a
comprehensive synthesis and review of the current research progress in ceria-based NH;-SCO catalysts, offering insights
into future development directions.
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