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Novel metal organic framework supported copper catalysts for
selective catalytic reduction of NO, with CO
HUANG Jia-wei, WANG Zhu-feng, LUO Bing-bing, SU Ya-xin"~
(College of Environmental Science and Engineering, Donghua University, Shanghai 201620, China)

Abstract; MIL-125(Ti) ,a metal organic framework ,is prepared via hydrothermal synthesis method,on which Cu is
supported through impregnation method to obtain xCu-MIL-125(Ti) catalyst.The reactivity of xCu-MIL-125(Ti) catalyst
is evaluated in selective catalytic reduction of NO by CO (SCR-CO) in a fixed bed microreactor.It is verified that the
large specific surface area and micropores of MIL-125( Ti) promotes Cu species to disperse greatly, making the catalyst
have an outstanding SCR-CO performance. Among the results, 90% of NO conversion and 92% of N, selectivity are
proved over 6. 2Cu-MIL-125(Ti) catalyst at 325°C in oxygen-rich environment. A number of characterization techniques
are employed to explore the basic physical-chemical properties and the reaction mechanism.The results show that metal
organic frame structure and TiO, structure coexists in the catalyst, which forms the major factor to influence the NO
reduction efficiency. MIL-125(Ti) is a micro- and mesoporous material with high specific surface area and uniform pore
size distribution,which is suitable for loading and adsorption.The catalytic performance of the catalyst is mainly subject to
the path of Cu® reduction to Cu* and then Cu” to Cu’.
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MOFs #AFRE PR 2 , Y f FH MOFs 1E 2k 17
FILAL AR B T, B MOFs 2 5 304544 i
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A 4.6 mL N4ESEER, IR G WE SR FIHE
30 min EEE ,BIARNIZE, UL 150°C - 15 h 5%
HEE W, B E AR5 5 A DMF 5 A5 Uk %
2 W B R R TR EAR L 80°C TR, i X 45 5
IRE AL N MIL-125(Ti)
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125(Ti) FRMEAEGE TR, X2 H T MIL-125(Ti)
TENBbe it A b B ARl A Bl AH A8 DL S AE AR 5 1
AR R A I R 2Cu-MIL-125(Ti) 5
MIL-125(Ti) A AHBIEY N, 2596028 | 30 xCu-MIL-
125 (Ti) A PRFENFLEE R, 2ligk ik MIL-125(Ti) [
FLAFIHR 0. 802 em’ /g, {H 138 Cu J5 LTI FLIAFR
TR, HEAFLEFLBARTI IR T 2 th T
FIA I E AN Cu WA B2 BRgoRE 7 i £, 3%
R Cu YR ST AR H AR MIL-125(Ti) (4L BR
o, TR AT LA S A 4TE 3~4 nm, BET %5
REW, Cu AL BE A BUTE MIL-125(Ti) 454
TS R mT A R IS 0 R0 25 A K TH PR AR

SEBOR T BRI PERE

F1 EEFLERER LS AGRITEL

Ager/ 55/

LB/ m(Ti)/

fief) .

(m*-g)  (em’-g™h) nm  m(Cu)
MIL-125(Ti) 1566 0. 802 3.06 —
4. 6Cu—MIL-125(Ti) 132 0.226 3.82 3.4
6. 2Cu—MIL-125(Ti) 116 0. 164 3.41 2.2
2.6 XPS &oth

4.6Cu-MIL-125(Ti) 1 6. 2Cu—-MIL-125(Ti)
HEALFR B9 XPS SLiE K 6 Frzs . Hil& 6(a) AIAI,
Cu2p3/2ﬂ] Cul2p,, A9 BE X543 5] 7E 930 ~935 eV Fl
950~955 eV Z[H], H TR ST TIFE 940 ~ 945 eV FI
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fi7F 932.8~934 eV F1934. 6~935 eV Z[d], Cu2pl/
2 1 Cu® 1853 WAL T 951.9~953.7 eV F1 954.3 ~
954.8 eV Z[H], Cu2p MYIEEIZRIA Cu” I Cu™ B 1
TE, MEI6(b) AT LIF i, {3 T 458.5~458.7 eV
1 464.2 ~ 464.4 eV ALY 2 S JE Ti2p3/2 H
Ti2pl/2"%%)  hk I AR A W1 28 1k, PR
[ BE Y Cu A2 ifis MIL-125(Ti) Bk Ay
ME6(c) HRTLIE H, RFEBER O1s JikA
3 AN A3 R T 529. 8 eV AR Y E AR 4R (Oa) A
T 531. 6 eV AL Z 2 (0B) AT 533. 1 eV AL 1Y
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MIL-125(Ti ) fE Ak 2% 11 76 22 W o e Joa i o A an &
2 Fim . H IR AR R RS R o A A T B AR
AFITF NO &ALk NO, 22 s Ak T AL
WP JF5 A W AR, ARk D P R g T
B MIREAL A B Cu B Y O, MiESEH:H
X—id S — AR 0 sk 0,7, 1
4. 6Cu—MIL-125(Ti) Fl 6. 2Cu—MIL- 125 ( Ti) {1k
FIt, 0y/(0a+ 0B+ 0y) Z 43 5~ 20.6% F
32. 8%, IXLE] D) 1k 7] 2 T I B 410 v B2
6. 2Cu-MIL-125 ( Ti) M B4 ot He e K, B 47 1Y
PEALIE P , 33 5 1% PR 45 SR — 3, XPS ZrHrdh i
T ARAEF A G 1) Cu™ | Cu® S5 Ak 70035

B 6 M B XPS Kif P PRI 2R 17T e JO P R o 4] 3 i e Ak R0 T 2k
F2 BHUFNKRETZRECRRESH
W37 B/ eV R %
AL
Cu* Cu® O« (0] Oy Cu* Cu® Oa 0B Oy
4. 6Cu-MIL-125(Ti) 932.8/951.9 934.6/954.3 529.9 531.7 533.2 18.6 81.4 30.2 49.1 20.6
6.2Cu—MIL-125(Ti)  933.7/952.8 934.8/954. 5 529.8 531.7 533.1 19.7 80.3 23.0 44.2 32.8

2.7 H,-TPR ##f

MIL-125(Ti) \4. 6Cu—MIL-125(Ti) 1 6. 2Cu—
MIL-125(Ti) i) H,-TPR EEME 7 Fiw, M7
Al LA ), xCu—-MIL-125(Ti) fE4L5I7E 300( F1) |
400°C (F2) 2 500°C ( F3) 22 A5 fE 7638 J5 g, 400°C
AT F2 W&V JE T CuO B HURL G 8 i 2027
F2 U340 SR BE ARG e, ik S PR N B - A e it A v
Cu BT it A MIL M RHE5# o | S 804 R R B 35
X5 XRD E AT 53 CuO T 5 W 4 55 i 5 — B,
Fritb 2 A B4 Cu Jit i 7 503G, F2 g%, ix

ST F2 WX 14 CuO B Fiokn | s B 43k
FHEALFI R, SR TR S REEL, X5
XRD EITh % Cu Bt /83 K MIL-125(Ti) &
TiO, fiT 5 i T M 40 7 1Y CuO B34 2 1 ) 55
FEESA—B, A SCHR [ 26-29 ] B 9T R, 7E
290°C M3 1) F1 3R R Ry Cu™ M JR R Cu®, 7
500°C PR A I F3 Sk Cu™ 38 JF R Cu BT, iX
5 XPS 43Mras v Cu LA 2 i BAFAE LR —
., H, - TPR 43 #r 45 S & U, i 4L 500 05 1 02 th
Cu®* —Cu" Fl Cu*—Cu® HIREFRTRE
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