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1.1 BEFHE

S BIBRIUE 2 A TR R T W (50% , 1l 2 1k 2= 4
WA RRAE) . (NH,)W,0,, - 6H,0 (AR, EZjfk
FEMARAT) . (NH,)(Mo,0,, - 4H,0 (AR, &
b E A R A ) . CH O, - H,0 (AR, [H2Z}
2B AA BRA ) FR B TKIR G, WS EH
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RERAA W CCOB B 10% B H il B 7 0 28
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Fig. 1 Effects of reaction temperature on catalytic

activity over Mn-Mo-O,
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Fig. 2 Effects of reaction temperature on catalytic activity

over Mn-W-0,
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Fig. 3 Effects of reaction temperature on catalytic activity

over Mo-W-0O,
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Fig. 7 XRD patterns of different catalysts
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X} R Mg,Si;AlLO,, ( PDF 89-1485 ) /& #H; 26 =
23.08°, 32.87°, 55.04° LA 5F I X)W Mn, O, ( PDF
78-0390) fiAHl; 20=19.11° 37.12° 45. 06° 247 5t
I XF W MnO, ( PDF 44-0992) & AH; 26 = 18. 35°
29.80° . 30. 26° %5 i 4 W %} )i MnWO, ( PDF 72-
0478) fhAH. HAN, Mo fil W oL Z AL T IRl —&Ii%E, W
FRALAPEFARRL, H MaWO, F1 MnMoO, i) XRD £i
SHEN BT EE. BA Mo J5 K% A B BT
N7 AT ST AT BRI 2 Mo L MnMoO, AYTE 2077
TETEALFI b, )5, Mo 8 A J5 Ak ) it s 55 A1
A B BCA W WA, B0 Mo 48 A NHiE AL TS
P 5 I AN 2 PR it A AR A3
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1 J& 3 4] Mn-Mo-W-0, b7 Y Eb 26 i X
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Table 1 Textual characteristics of Ti-Si-O,

Sample Sper me.P d pore

/(e gty /(em’ +gl)  /nm

Mn-W-0_/CC 1.19 0. 006 21.99
Mn-Mo-W-0,/CC 2.56 0.012 19.13
Mn-Mo-W-0, /TiO, 60.0 0.278 18.52

IV A FLIEIR A BE Mn-W-0,/CC /Y L3
A 1T m? - g PS4 21,99 nm. MoO, A

X eI, AR LRI, FECRALE
AR, Mn-Mo-W-0,/CC i 1k 71 Ho 2 1 AH 1 K
HF2.56 m* - g, PR/ 19, 13 nm. 34k,
WA R TiO, B, A6 04 b 3R 1 B KR
60.0 m* - g, WREFUIY KAEWS A B L2 MR EN
ST R TE BN SR T HLORE % T 4 MW B NO, NH,
RN SRS T, BRI S IE B Mo B A Mn-W-0O, i
(0| A =3 T2 N S RS e S T 7o = ]
AR TiO, IR Ab A T A e
2.4 EMKERE

K8 (a). (b). (c)rilRiAMZE Mn-W-0, /
CC ., Mn-Mo-W-0_/CC Fl Mn-Mo-W-0_/TiO, fi# {7
(R I W 2 B 21 AP O 1 3 1. Sk i, mikne 5
Bronsted F&JE A PyH 7E 1 540 cm™ BRIT HS BUARAE
Vg, TS Lewis FRIE AL A4 Py-L R AE I 3 81
761450 F11 590 em™ BHIE2>). ATLIFE H, Mn-
W-0_/CC. Mn-Mo-W-0_/CC LI K Mn-Mo-W-0_ /
TiO, AT EI7E 1 450 em™ BF T 3 BUERAE 0, 1]
1540 cm™ BT A B B AR AE 1%, B Mn-W-0_/
CC. Mn-Mo-W-0_/CC LA Kz Mn-Mo-W-0_/TiO, 1k
R FEE L k. 54h, RTS8 Mn-W-0,/
CC MYFRE W T AT B W 5, Mn-Mo-W-0,/CC
AR U AT AR D8/ R SO B B, T Mn-Mo-W-0/
TiO, fi#EAL 7 BRI 75 300 °C B HARAE 06 475 4K 458 0 W
8. #F52Z, Mo B A, Mn-Mo-W-0_/CC 7F & i
THEAEZ R, AR Tio, B4 b7 H
A Z TR EN .
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Fig. 8 Py-IR spectra of (a) Mn-W-O,/CC, (b) Mn-Mo-W-0_/CC and (b) Mn-Mo-W-0_/TiO,
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Table 2 Concentration and distribution of Bronsted and Lewis sites on Ti-Si-O,
100 C /(pmol » g™") 300 °C /(pmol - g™)
Sample
B L B L
Mn-W-0_/CC 0 8.34 0 2.28
Mn-Mo-W-0_/CC 0 14.77 0 6.79
Mn-Mo-W-0O,/TiO, 0 32.50 0 13.50
2.5 REFLH FURE BLARI/INA 2 ~ 3 pm. ATREZ PR Mo B AR

F19(a) . (b) 45l 842 &% A1 B Mn-W-
0,/CC Il Mn-Mo-W-0_/CC f#4LFI7E 5 000 Ji KA
BORMRMEIZ A SEM B . T LIE 1, Mn-W-0,/
CC AL OB RTHOR, BAR R S pm 2475 5
Mn-W-0_/CC # k., Mn-Mo-W-0,/CC 1 1k 51 3 43

SEl  15kV WD11mm . §835

x5,000 Spm

T Mn-W-0_/CC AL ftokize | i F5 4
AT EPRAR N, AT JRLRN, R AR s/ N A T
IR P A 390 A B 1 O SR TR, ) B 52 7 2 1
W5 SR, KA R P B 75 LA
RS VR

N
SEI - 15kV. "WD11mm SS35

X5,000 Spm @ Se—
¥ Ta

19 Mn-Mo-W-0, S fHEALTAIAE il 1931l HL 5 AR
Fig. 9 SEM images of Mn-Mo-W-0O,
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K10(a), (b). (). (d) 733l Mn-Mo-W-
0,/CC {4k Mn 2p, O 1s, W 4f 11 Mo 3d (1) XPS
Bl 2@ 3 Ak XPS B AR5 ) A AL 77
FKHE T, K 10 (a) fizn, Mn 2p 3% K 1E
653.6 1 641.7 eV 724743 AL % Mn 2p,, Hl Mn
2ps,, HoH Mn 2p,, B AT LAST hy 642. 8 Fl 641. 8
eV 43U AN, A3 UE T M A M g S
BRIRGE , MnO, # SCR 3G PE S HAN A 56, HR/NI
£ MnO,>Mn, 0, >MnO"™"" . Mo & A5 AL 2 1fi
Mn** Bk BRI, AT REE K Mo BB A T
Mn** ] Mo™ 554k, 350 ) 150 A A4 Ak 0 1 1) 2 .
Fih, Mo B A JG AL Mn 2p %065 B M
B, Ui Mo $8 AJ5 Mn BYAL2AIREE AT 1A A8 1k,

WE 10(b) fizs, O Ls jik 06 d B Fh 2 i A 4 Fh
2H N A2E R AR (532 eV 2247, FRidh O,) Al HE
(530 eV ZiAT, RidH 0,) 7 Mot W=10: 1
I 0,/ (0,+0,) B HLAE R 0. 71, 1iiidE & Mo
BRI R 0,/(0,+0,) 1Y HAAKE N
0.64. WA 10 (b) 7, fh2F 0 B Sk B i A8 4k 3
BRI Mo $8 A J5 i Ab 770 2 1T A% S0V B 3 K
AIRESEH T Mo Y4B AR & T AL R i & A8 4
J& AL AR . STk GE ZE SCR R B
PP 2 I B AR T T B s ) SR Rl X Ak R
BEEEIER 2 BT 2, A B R 1
EIOGT PR A R 0 B e B SR VR . X T B
Mo B AJ5 Mn-W-0,/CC fk R IE 1% M A Fr %
IR — A EZ AL
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10 Mn-Mo-W-0, ZFIELFIRY XPS & (a) Mn 2p; (b) O 1s; (¢) W 4f; (d) Mo 3d
Fig. 10 XPS spectra of Mn-Mo-W-0 (a) Mn 2p; (b) O 1s; (¢) W4f; (d) Mo 3d
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Table 3 Atomic ratios of different catalysts

Sample 0,./( 0,1+0,;) Mn*"/(Mn** +Mn*")
Mn-W-0_/CC 0.71 0.63
Mn-Mo-W-0_/CC 0. 64 0.69
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Compatibility Optimization of Mn-Mo-W-0O_ Catalyst for
Selective Catalytic Reduction of NO by NH,

JIN Qi-jie"”, SUI Guo-rong', LIU Qing', SHEN Yue-song'** , LI Hui-yuan'", ZHU She-min'*"
(1. College of Materials Science and Engineering, Nanjing Tech University, Nanjing 210009, China;
2. Jiangsu Collaborative Innovation Center For Advanced Inorganic Function Composites ,
Nanjing Tech University, Nanjing 210009, China;
3. Shandong Gemsky Environmental Technology Co, Zibo 255086, China)

Abstract: A series of Mn-Mo-W-0_ /cordierite and Mn-Mo-W-0_/TiO, catalysts were prepared by volumetric im-
pregnation method and tested for selective catalytic reduction of NO by NH,. Mn-Mo-W-O_ compatibility was de-
signed to obtain the optimum proportion. These catalysts were characterized by XRD, N,-BET, Py-IR, SEM and
XPS to analyze the phase structure, specific surface area, acid content and the catalyst surface element. Results
showed that the catalyst with the Mn/Mo/W molar ratio of 10 : 0.5 : 1, supported on TiO,, exhibited the best ca-
talytic activity for NH;-SCR. The appropriate addition of Mo could enlarge the specific surface area, increase the
amount of Lewis acid sites and the concentration of Mn*" | which was beneficial for the catalytic activity at the high
temperatures. In addition, TiO, as the catalyst carrier could increase the specific surface area and the amount of
acid sites, so that the catalytic performance would be enhanced.

Key words: Mn-Mo-W-O_; formula optimization; selective catalytic reduction; NO



