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Abstract ; Nitrous oxide (N,0) is the dominant pollutant in tail gases from nitric-acid plants and poses serious
threats to human health and the ecological environment. However, the flue-gas temperature in nitric-acid plants is low,
imposing stringent demands on the low-temperature activity of catalysts.In this work, rare-earth oxide CeO, was employed
as a support,and composite oxide catalysts were prepared by incipient-wetness impregnation while systematically tuning
the Ce/Co ratio. Activity tests revealed the following decreasing order of catalytic performance:10% Co;0,/Ce0,>15%
Co,0,/Ce0,> 20% Co,0,/Ce0, > 5% Co,0,/Ce0,. Further optimisation of calcination temperature and duration
identified the catalyst calcined at 300°C for 3 h as the optimum, exhibiting the highest N,0 conversion.The influence of
co-feeding NO and O, on the reaction system was also investigated. It was found that NO promotes N,O conversion,
whereas the effect of O, is concentration-dependent; under low O, levels, a moderate increase in temperature enhances
N,O conversion,whereas high O, concentrations suppress N,O conversion and generate by-products.This study offers new

insights into the design of N,O-abatement catalysts and provides an alternative strategy for adjusting operating conditions

in N,O removal processes.
Key words:N,O; impregnation method; CoCeO,

Riti Bk T AL FERE NP, iR | C IR 4G LAt
LT r=REAWIY 5K, fiF5 A A IR AL & (N,0) HE
RN ETH ) NLO 24k o, Ml CH, 5 RIS 3
KR HARAL S A AR e 72 2 B 38 £
WRAZPHREZET, WIS R 7 8N
KATG Y W)6 BT BT e, 51 & k& 5 R
NS S

Tl 4Tk N,O HEBC R I6 B 0 A2 322 R Pk
il F AR B A SR P A, 7 e D Sk s o A A 3
fih b, SR AR X AR R B R T . HA, E
TR N, O Ja AbBRE AR B F8 & 1R 0 ff v | B

ook AR R A AL 0 TR vk | R i AL I R
P00 s A A A ik L R A G
ML ERChE R E AR ek R H
H L NH, I8 R 2R T B AR S5 (SCR) S i
(T 25 A e, B R A Tk fk g O
B SERR B FH Iz AR I 2 (R 250 B el v
BN S 0, T8 v gy A UH Al 22 b R 7 9, T 3k A,
XL AL R R T S e A R R
AR LI 1 4 R Ak sl i U 4w S Ak
S5y, A B A A 7R 0 AV TR 3 2 G i 5 A
WORFENY ) HAPRR T R (Ce) ML TN

Y75 B H8:2025-10-24 ; 1& 5 H #8 :2026-05-27

HEWE . B R HE S &R H (2021 YFB3500605 ) 5 %M i B30 B ( YZ2023020, YZ2024283)
TEERIN . T (1987-) , 5 At WF5E 5 ] R FREET5 S4Bl R , wangweict@ sumec. com. en; UGV (1977-) , B P4 #0482, 058 05 1) o K15 5

Yyl S YA EE IR R A hixu@ njtech.edu.cn,



2026 £ 8 B

it B PERE )2 B T SCR AY R, Tan 451
KA EH % T Ce0,-Si0, IREAY, 5T
K IZABE NH, —SCR S A J B 2 P ai v
e, SH—3ik Si0, T CeO, TEAY CeO, fHEILFH
AHLE, CeSi, 7E5% 2. 20x107° mol/L SO3 5% H,0 AYHf
ZIR NS5 R e R S A T 1 . X T
CeSi, JHFFIITFLE & S5 H0 FIiE 2 E-R AILH] ) S0
W, Li &G T 4% MoO, B Ce0,/TiO, fi
FEFIFE NH,—SCR S b7 H A AL TG PE Fibt As PERE,
2 R SE K B, EAR T CeO, MoO,/TiO, f
PEHITEPER S /N T Ce0,/Ti0, HEALF], 245
A MoO, Ji B ALXT CeO,/TiO, MEALT ) I 16 3G
BB EE M, LA, BT As—Mo W AH B {EFHE
5, T DA GE i As XTI RN CeO, MIFEHAIEM,
R DAVR 5 0T 2 W B Brensted B2 AN Lewis 27 b5,
P4 IR 2 A AR DR S T IR ) AR SR AR
LK FE TR RRAE 76 N, O Ak 23 A 45k 3¢ B AR
B AT LA B DR R 1 20 2 S s o TR AL A2 31
K, Ce™ /Ce™ AL JF X B G 2R 1T LA Sh 35/
TN 175 P 1 1A 2 T 28 A6, X 6 245 ) Bl o 167 a1
A ROW AL N,O 207, R & fifs 20 A8 1 PRIIE A
PRI B ) s AT

AL CeO, 1F R AL 2R AK 8 5 48 J% it U
S8 ALY Co, R AR Wit 16 i 45 Co,0,/
CeO, HEALFI, I3 1 P85 Co/Ce HLBIT ALY
FAbTERE, 2 P W B C L, 7] e o R 4R
il B DA K e e [a] R F0 Ak e 10 750 1) A Ak 1k g, )
DL X SHERATS (XRD) FH B 5 5 8% (SEM ) 453%
TET- BRI B 41 53 B R T A0, 15 24 Ak 57
Wl e T i B S E— 20 R R SR, R 9T
NO DI I 0, X F N,0 KFRAGsZm, SEEXT N, O fi#fk
SRR A BT

1 MG E

1.1 EIM TS

A5 A8 FH 118 52 50370 5 M R FE . 7S K i R
fili (5y el 22 e MOAE AR BN A BR A R ) IS IKE R
B (b el 22 e AR LB IRA R o SEER AR
ALHE . FR (A 99.99% , B st fs R AR T IR A
FRATD) RS (LERE 99. 99% |, B AR Fl AR T By
ARAF) ET(1%+99%N, , B R R AT B
MAEBRA ) —FE (1%+99%N, , 7 5 R F S
BB A RA R EAEW A (1%+99%N, , B
TR RIARE R A E]) o

EH5F : Ce—Co ELTIBTEEIIRER N,0 BISEIHE - 125 -

EN G N E S e S - R A N
(JJ124BF 5 20 AR ML AR ) ) 2B #Amg 7
PEFEAS (HI-4A, Bl iSRS AR AR
PH I TERAE ( DHG-9078A , A4S 2 S0k & A
FRONF]D) (3B 4 (KF1200, 7 5 P 208 (U A B A
FRATD) 0 (OTF-1200X, & AR AT RHE A
ABRAHE]) LLAMES AT (ERE 3021 R, 75 5 i85
IO T 4 G L BR R AR AT FRZA W] ) (ICP-MS (7850 #,
AR ) HHARERE AL (U871 3022 BY T 5y 157 1
TR IR A IR AR .

1.2 ELFIHE

(1) Co,0,/Ce0, b5 il % . >R H = 51k LA
Ce ,Co AN[RIAYIEE 7K HE , FH H 43 B K- Bk BBOKT 7
Ce(NO,),-6H,0 il Co(NO,),-6H,0 IF T EE TIK
o IR TE RS FE RS TH IR (60°C ) RREedit £ 2k 43 7%
T BEJS ¥ 7 W 5 B B HEAR T 120°C TR 2 b B
Je TS R TR AR T 5 3l v T 500°C T B R
3 h, AL CeO, TEAEA [FEE /R L Co,0, ML
FIEE &, 43 A58 A 5% Co,0,/Ce0, , 10% Co,0,/
Ce0, .15% Co0,0,/Ce0, .20% Co,0,/Ce0,, LI
WIFKEL 10 g Ce(NO,),-6H,0 110 g Co(NO,), -
6H,0 DA b 3R 5 v F 45 1 i 48 BORE i 23 il Bs i
Ce0, #1 Co,0,,

(2) RRIRBEIRBE Co,0,/Ce0, AL FIH 45 . 1R
5 10% Co,0,/Ce0, FEIR H HIHL 73 K AF-FR IO
it Ce(NO, ), -6H,0 F1 Co(NO,),-6H,0 i T3
Bk RIS PR AR E IR (60°C ) FRELfi k=
IKGYZET  BEE K e 7 BIHEAE HH 120°C T4 2 h,
TR S B ETIKAR B T 9 4 300,400,500
600,700°C FR5EE 3 h, FARAFIREE N Rendffesl,
1.3 EEFFEENR
1.3.1 ZBEE

S e AT DL 1

=0 2— B i 5 3— AR i s 4— v s 5s— e SV
O—HRLA  7—HH T 2 58—l BEFEE 4 ; O— R AL PR B

Bl S P 3 R V8 MR I Rk B



- 126 - A AL T

1.3.2  ARALF EED X AR T ik

8 T B L (AR AR 0 Ik A e s 3 ot
20 HFI 40 H PN Rk 0, B 1 mL oKL 20 ~
40 H AL R AR FH A DA [ E 7 A 55 (IR
8 mm,/M%E 10 mm) H B A SEE AE X, IR
Sty SR B = 400 mL/min (N,0=1.1x107°
mol/L NH; =2.2x10 mol/L ,NO=1.1x107°/2. 2x
107 mol/L 1 0, =5%/10%/15% , He4x I N, K
FFETHE, THEEER K 2°C/min, X TR 30°C , DA
WIURIRE R 250°C FF Uil ik B 28 ) W IR A 400°C
WA 2 bR iR B S8R B O 30 min JfXF
RAMAT T PR R AGE A LT AMI R 5 BT
FURASERS SO | 32 B AL R N,0 Fl
NO, MYV .

N,O WAL (X) 5 L= (1) FioR

X(%) = ([N,0], - [N,01,,)/[N,0],, (1)
Hrp [N,0], WA N,0 WE ,mg/m’; [N,0],, N
BE O N,O ?/'ffzﬁ,mg/m3O
1.4 EAFIRERE

(1) X HHEATEHY (XRD)

W FEER K ARL EQUINOX Pro XRD 2 Ak5]
YIMIZE S, AR TE R A 5 ~ 850, 4 % 4 10°/min,
XRD 43Hr R X SFAT 000, % A B R A
SERPPRL, REAE X HL A 845 21 43 R 28 K W AR 254
AT T

(2) FAHliE F 55 (SEM)

i HASHL T/ ] JSM—5900 #4474 i 55 I3
PEARFARE G 0 SR TS, AT SOWL A L5353 o

2 HRITTE

2.1 fELFIHBIFEIRS T

Kl 2 Jern T AN EE R XRD B, W&l 2(a)
fii7R, 2l CeO, 147 7F 20 = 28.5,33.1,36. 8° fll
47. 5° b 5 3 B TR A 7 25 KA ) REAE AT 4 0% (JCPDS
34—0394) , H: g 177 S W4 iR B 3R WA o EL AT 1 45
FERIGEEE AR S5, 5 2 JB B Y0 b Y 2 Al
Co, 0, TEARRIMIIR 45 1 T A A% I 320 B Jd A3 S e, 4
THEC AT R LA B o S IR R AR TR AR e 2
FA Co #4518 Co/ Ce BEIR H R 10% B 5 AL
i, XRD FEREA B HJE T CeO, %A1 45 H B FRAE
I HAA MEEH] Co,0, R AMEREE, X%
B Co IINBAT CeO, fikt, It HAEAEHIE L T
B, B 2(b) JRIFHT ] & B, CeO, FRAE IR
J3 Wil A i b T R 2 B R SRR AR S L

F405BFESH

300°C 28 500°C DX 1] P, W4 58k B 30 i A2 55, 3 A fig
A SRV T BB R A T S Y T Y
TR TR 2 700°C B I e 5 B AT 3K W BB 2 #
Tl | & 0 R EHE LA S 4 R T S, RIS
Bt 2 5 Be IR B A T i, 7E 20=28. 5° 1Y CeO, fi7 S
] i A R AR S, X ik — 2R B Co BAT CeO, i
&2 T Y, I HLAESAEFA R 2R AR B AE >

vCe0, +Co,0,

RBF /a.u.
WF 1

10 20 30 40 50 60 70 80
fmgfare)

1—300°C 10% Co@ Ce;2—700°C 10% Co@ Ce;3—Ce;4—Co

(a)4 FELLFIA XRD [l

* Co,0,

28.5

33.0°

R BE/a.u.

28 30 32 34 36 38 40 42
MHI(°)
1—300°C 10% Co@ Ce;2—700°C 10% Co@ Ce;3—Ce

(b) & ALA] XRD [543k
K2 {78 XRD H it

P 3 JEoR T ARIRE B 26 1F R il #1948 Co, 0, FI
ali CeO, HEALTIAY SEM 8], I AT LIVE I 7 1

y 2

s

e - 4

(a)500 nm RETFHY
4 Ce ML

(¢)500 nm RETFHY
4 Co ML

4l Co fEALF
A3 A#HEsEH



2026 EE 8 B

4l CeO, AL 2 B BROR TR , 33 26 550k 5 25 o
FUE—f 8 T o R AA P 450, Mgl Co,0,
P B BRIR JURE , 5400 CeO, i A7 A L ax
SERGOR SO RN, T B T 43 B HUR Y

K] 4 S R5Ba T R g 300°C FT 700°C 444 T 10%
Co,0,/CeO, HEALT A 471 H o 5 18T, A Ak 300 76 4% e
TR 300°C 4508 52 0 B (1) Z2 AL BROR ATURE 2544
CFEIRAZZ) 50 nm) |, 3% L6240 K 2 ORI 13 2% 17 AH
HAE DY A BOE R R POR R ER , HREA S 2
700°C B, WAL A4 AL 2 1T B SR ) be 2 04 . X LE
Kl 3(a) 5K 3(d), ATLAKIRAL Co,0, FIZE CeO, fi
DL BB 2 AR R A A A i 22 5 I
4 1 Co TLEIBAE CeO, MR HEIRE T il 5
) Co,0,/CeO, HEAL T2 B H R BROIR FURE HE FX
B HCIRZE# B R AR /N B i e T B 79 AN [+ 1
A TR, R Ak 7 2 T 50 0% 2028 itk — 25
W] Co BA CeO, itk IE NN,

)

Sl

(a)500 nm NET (b)5 pm RET
300°C K5 bafifb

(d)5 pm REETF
700°C K5 BefEfb

(¢)500 nm RET

700°C K5 be b

4 FEEEIRET 10% Co,0,/Ce0,
18 16 7 B 43 Hh B A

2.2 EALFEEEN
2.2.1 REWAH Co,0, 4 CeO, 1AL &b X
5 R TAEHE Bk S A& T4l CeO, | 4l
Co,0, LA CeO, T A [F] Lk B Co,0, FT 1% 5%
Co,0,/Ce0, ., 10% Co,0,/Ce0,, 15% Co,0,/Ce0, .
20% Co,0,/Ce0, fEALFITE 250 ~400°C T By AL G
PEMNAZE R, AN S FR , 4l Ce MEAL T TE 1 AR
B R B T A i T, {HAE 400°C BF N, O 1Y %%
R 40% M EZ TR, 4l Co, 0, fEILFIfiE

F1F5F: Ce—Co EWTFIRFEWIRER N,0 BISLIIHAR - 127 -

AT P BE A IR R B T A ORI B AR T H R TR
340°C B H I T & M R RERY NS O, HAE 400°C B N,O
AL EA 2 80%

1001

N,0%44L% /%
- N %
(=] = S

[ ]
(=)
T

(=]

250 280 310 340 370 400
REE/C

1—Ce0, ;2—Co,0, ;3—5% Co,0,/Ce0, ;4—20% Co,0,/Ce0, ;
5—15% Co,0,/Ce0, ;6—10% Co,0,/Ce0,

K5 FELH Co,0,/Ce0, 1 b7ty
N,O # fh %

X FAE L] Co,0, $B4% CeO, AL VDT
Wi R wos B Co o & HYHG AN, M Ak 7] B HE AL 15
PRSI SR I s N B AR, 4 Tl kR Y 9
MR AK YK A 10% Co,0,/Ce0,>15% Co,0,/Ce0, >
20% Co,0,/Ce0,>5% Co,0,/Ce0,, iXFW Co 1Y
B AR BTG P A W S E Y Co B
T AR 2 TS ML SR A DT AT
HEALMERE ; T AR Co 7 £ WU TG vk $2 1L J2 45 1
PR, RS R TR S ) #E47, HAAE Co
S IE T AR A RE R B S A TR
2.2.2  REBEIB B ATEALT) B E A R R

BN Z AL R Tl 25 T 25 p G AP B HE
I F 2 BN BB 540 A A RS, 7R B fd:
Co 75 i AL Bl b [5  JBRe iy 4] 3 h 2544 F , X
ANTRI RSBl R Tl 25 i A 700 19 37 15 i G L 6 TR
MBI THE 2 700°C I, 10% Co,0,, CeO, fitfk
R N,O R AR B2 TR, MLZ T, 78 300C
1 500°C (BB EE T ,10% Co,0,/Ce0, fEfLTIZE
P B 1 N, O AR, HX 2 Rk beli B 45 1

100F 755/

N,0%%44L% /%
8 8 &

[}
(=]
T

(=)

250 280 310 340 370 400
HREE/IC

1—700°C ;2—400°C ;3—600°C ;4—300°C ;5—500°C
BHe6 FEEREEZT 10% Co,0,/Ce0,
AT B N,0 # b %



- 128 - A AL T

TR AL, 7 340 ~ 400°C Sz N T 2 1 L P 4
TEER T 90% 1) N,O ik

IR, BB 6 WA, B 2 5 e T B I R AIG 1L
F e L IS o e e T RUE e i e Sk
Bl B2 N 700°C 2 7 B AR 2 300°C 1, A 1k 57 78
370°C N T Y N, O b3 80% FF£e#t 7+ &2
100% , £ 400 ~700°C i [l P4 4% s 1 i Ak 571 26 B0 1
AR TR, ] Rl 2 R Ry ok v B b T 8 X A 4k
FGEF BT IR, F 1M U AL RS PR, %
JEFE P2 AR 10% Co,0,/CeO, MEALFI ) B A48
MR EEA 300°C
2.2.3 0, REXEA B &6 %00

Bl 7 R TR 10% Co,0,/Ce0, FEANIRIHE
JEM RS N,O AR, B 7 (a) ATHI, 4
T A BN A R fL ) E 580 ~ 610°C X} N,O %%
PRI It 909% , (H J2 S0 v J32 8 ey JHL e A o 38
12, PRIEMR R BT | 35 > 4 i R0k B T (i
N,O Hy5e4k . [RIBER NI 7(b) i | B AR
(RN I SR 72 2 1) NO, e BT 3 BT, R
RS E T RGBS NO, X —&I7=4) .,

1
100+ -~ 3 —>8==3
4 3.7/
o %0 / / .
& 60f f /
§ 40 4 /'2
oN 20 @
z Y, A %
ofo—o—o— —a=3
250 280 310 340 370 400 430 460 490 520 550 580 610
HREE/C
(a)N,O HyFEILR
os 4
Ea
. _°
7 . 3
S 3 e e
= —
5 2 s e
& e / e 2
S| e
W 23— —e—o—o—2 1
Sofsoo oo o o o o o o o

50 280 310 340 370 400 430 460 490 520 550 580 610
B/

(b)NO, BRI
1—0% 0, ;2—15% 0,;3—10% O, ;4—5% O,
K7 FERASKEN 10% Co,0,/Ce0,
AT B % e
2.2.4 NO REAAEAT BE & o) Fra

Kl 8 J&/rn T A[F NO ¥ EE R 10% Co,0,/Ce0,
AL TG P2k, AIEL 8 (a) | (b) T LLBH B &
O BEE NO MR BT = 2 2. 20107 mol/L, N, 0
(R AL AT 280 ~400°C (13 B2 DX J1] A 52 30 1 528 20 4

546 BFE S H

THEES 5 BRI, 5 22 AR R NO, ¥t
FI, BEA A RIA L N,O AL 5L, B
NO, W RN BRI T, 2 Wi e JBE 48X N, 0 1Y
FACAAHRIVE A, MR o 2 <P X N, 0 1956 fk
NAFETHER

100+ l oo o o oo o g—o

NOREALE /%
2 3
N\
N
N

=]
T

[ Y
S O
T T
(2
\
[} N
IS
..

250 280 310 340 370 400 430 460 490 520 550 580 610

TREE/ C

(a)N,0 A3
730 -
= o
% o5t e
£ 20} - —
< o o
S 15t S
e, o
# 5—';&/.5 3"
N

250 280 310 340 370 400 430 460 490 520 550 580 610
REE/C

(b)NO, ¥ R
1—1. 1x107° mol/L NO;2—2.2x10> mol/L NO;
3—5% 0,+1. 1x107° mol/L. NO;4—10% 0,+1. 1x107> mol/L NO

8 FE NOKEX 10% Co,0,/Ce0,
B WA B

3 &g

A FE LR £ 48 E AW CeO, Mk AA, 1T
BRI AR EE R LAY Co ik T H B, Hl & 17—
F3 Co,0,/Ce0, AL, # i XRD 1 SEM KAk
ANEVRE IR T AL B P A 1 B, & BRAE T = i
TR IR AL A B A PR S | X R T A
AR FRIRFEXT N,O B R R RS2 OC &R, Bl 5 SE 5
W E N,O 4 Ak M A, A [] 336 1 25 43 Ak 57
PTG T, 445 SR I A 7003 1 DA s B TR Oy 0 10%
C0,0,/Ce0,>15% Co,0,/Ce0,>20% Co,0,/Ce0, >
5% Co40,/Ce0, ; il 2 % £ A [a] s B2 il BE 25 10 T
10% Co,0,/CeO, AL AE T, & KT be i 3
5 300°C kBT TE] S 3 h B A4 B 4 AR 7R 1 BE A
6, 7E 370°C 528 N,0 Wy 58 &t fb, 8 WEE A [A]
FNSSR MR 10% Co,0,/CeO, AL AT 1,
KINO SUERMAA B F N,O0 W5 AR 427t [F i
P02 Bt T A T e 1T O B2 {ELEE [RTEhn
NQAG B SRR, AR N,O 5% 1k



2026 £ 8 B

SEM AR BE A OC , ZEARMR B AT, 8 i
MREE 2SR N,O MYFEA0 T s e B2 A8 R A 23
FIHEANHIVEF BS S 5404 NO, X — &I =4,
ARG DA LS R A A AR PR R R e J
fitlh, N, O BB Ak 70 (%) 1 A S04t 107 L

S 3k

[1] Venterea R T,Maharjan B, Dolan M S J J O E Q.Fertilizer source
and tillage effects on yield-scaled nitrous oxide emissions in a corn
cropping system [ J . Journal of Environmental Quality, 2011, 40
(5):1521-1531.

XUFETR, WM, BATAE, 2 36T SD B Rk iy 2 5 75 K 4b 1 2R
B8 N, O HEBC IR B2 W00 [ J]. IR BERE 2 44 4k, 2024 44 (12) .
415-425.

[3] Choi HM,Lee S J,Moon S H,et al.Comparison between unsup-

[2

[

ported mesoporous Co;0, and supported Co;0, on mesoporous sili-

ca as catalysts for N,O decomposition [ J]. Catalysis Communica-

tions,2016,82:50-54.

TG SCR HBEAE M 1650 Btk U R L 3 A N, O (9 523 it 5T

[D].AEat. Aedurs JioRaa (dEaT) ,2021.

[5] XU, oo i B, 45 iR T K b 3 M RIAb B T 204 —
AR IR SR HE R S SRS B [ 7). 5 K HEK
2026,62(2) :31-38.

(6] Bebrte, M AREGAE. AL T A il 5 U0k N, O kil 5 Tolk ik
VEHERA ()] PRBE TR, 2023,41(10) :82-90.

(7] Zify. AL AU BOR I BE [ 1] P AUIE, 2010, (6) 128~
30.

[8] Fik, EW¥.C ZMESH N,0 AbFH RS 1. Tl fifk,
2016,24(7) :17-20.

[9] HBEZE, B, 3L Co3 0,/ CeO, 11 AL I S5 RE K S 45

[4

[l

PEXTHEE CO ATE VR M [ )] SRBHE 22 47, 2012, 40( 1)«

(L% 123 )

[16] Chakraborty V,Das P.Synthesis of Nano-silica-coated biochar from
thermal conversion of sawdust and its application for Cr removal :
Kinetic modelling using linear and nonlinear method and modelling
using artificial neural network Analysis[ J].Biomass Conversion and
Biorefinery,2020,13(2) :821-831.

[17] Ren Z,Jiang X, Liu L,et al.Modification of high-sulfur polymer u-
sing a mixture porogen and its application as advanced adsorbents
for Au( Il ) from wastewater [ J ]. Journal of Molecular Liquids,
2021,328.115437.

[18] Ma Y,Shi C,Du J,et al.The key role of unsaturated olefin content
on polysulfides prepared via inverse vulcanization of waste plant oils
for mercury removal from wastewater [ J ]. Environmental Science
and Pollution Research,2024,31(13) :19753-19763.

[19] Ghumman A S M, Shamsuddin M R, Nasef M M, et al. Synthesis
and characterization of sustainable inverse vulcanized copolymers
from non-edible oil [ J ]. Chemistry Select, 2021, 6 (6); 1180 —
1190.

EH5F : Ce—Co ELTIBTEEIIRER N,0 BISEIHE -+ 129 -

75-79.

[10] SEHERR, #EHE S, FE A, 25 NH, - SCR 1=y A < ms i Ak 371 F
FEBUR L HERE[ J] .0 THEAE,2026,40(2) :249-259.

[11] BeEM, k0 AT W, 55 Sm #5288 5 Mn Heqh Ak 0GR % 1
FPUKHUBRIEL T] BARAL T, 2026,46(2) : 144-151.

[12] EAE. R A 50 v A TR S B )5 NO (i 58
[D]. L AEARIL TR ,2019.

[13] BT R ARIELBERY SCR AL B PR E K TV NI ke[ 1] A4k
T4, 2025, (5) :62-65.

[14] Rezsa, XA, EIGoR, 55 Sl LA AL T CO BT fLiL i
NO, MAFsEHE R [ 1] AL #mo S50 H ,2024,36(5) :942-954.

[15] sk24fe, £I0WE, £ 5, % 54 DRIFTS 15 SCR i % 42 J i
AR TS o T E SR [0 ] AL T FRR 2023 ,43(5) :580~589.

[16] Tan W,Liu A N, Xie S H,et al.Ce-Si mixed oxide: A high sulfur
resistant catalyst in the NH;-SCR reaction through the mechanism-
enhanced process| J |.Environmental Science & Technology,2021,
55(6) :4017-4026.

[17] Li X,Li X S,Li J H,et al.ldentification of the arsenic resistance on
MoO; doped CeO,/TiO, catalyst for selective catalytic reduction of
NO, with ammonia[ J].Journal of Hazardous Materials,2016,318 .

615-622.
(18] 240 B IM AR At AL 550 RE AL 5 A BOR AT [ D] bt 3
ek, 2017.

[ 197 BEAA Al BRI SRR AL IR S5 NO,, HALTA ) 1 48 S BT
B SR PERE T [ D] IR JRIE - JRIBTTR 22,2024,

[20] Liu W J,Long Y F,Liu S N, et al.Promotional effect of Ce in NH;-
SCO and NH;-SCR reactions over Cu-Ce/SCR catalysts[ J].Journal
of Industrial and Engineering Chemistry,2022,107:197-206.

[21] BRGEE, BRUR .4 SEES B0 7K I A B B i T A 28 AR 2 1 3
PERFFE[T]. LR Tl ,2025,57(4) ;37-44.

[22] FhlTe, sk DY, AR, % 41K Cey_y, (FeAlCoLa) 0, [ £
O ETERAE B A PR BB F 52 [ 1] 0615 2 50635 43 #r
2024,44(7) :1883-1833.H

[20] Valle S F,Giroto A S, Klaic R, et al.Sulfur fertilizer based on in-
verse vulcanization process with soybean oil[ J ].Polymer Degrada-
tion and Stability,2019,162:102-105.

[21] Abbasi A, Yahya W Z N, Nasef M M, et al. Copolymerization of
palm oil with sulfur using inverse vulcanization to boost the palm oil
Industry [ J ]. Polymers and Polymer Composites, 2021,29 (9) .
S1446-S1456.

[22] Aboli E,Jafari D, Esmaeili H.Heavy metal ions (lead, cobalt, and
nickel) biosorption from aqueous solution onto activated carbon
prepared from Citrus limetta Leaves[ J ]. Carbon Letters, 2020, 30
(6) :683-698.

(23] #% BRGS0, B FE, 55 8 20 52 6 B R R R A ) A
W LK AR B TRITSEL 0] B4R T, 2025,54(2) :409-421.

[24] Z=38 VERLAR 5Pk A RS BEaS BERR AR /K T A0 0 IO 242 7K v il g
W 5T [J]. BARAE T, 2025,45(2) :103-108.

[25] Salcedo O D C,Vargas D P, Giraldo L,et al.Study of mercury [ Hg
(II') ] adsorption from aqueous solution on functionalized activated

carbon[ J].ACS Omega,2021,6(18) :11849-11856. 1



