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Research Progress on Photocatalytic Oxidation Removal of NO Using Modified MOFs Materials
HE Youzhou, XU Maosen, LIU Xingyan
School of Environment and Resources, Chongging Technology and Business University, Chongqing 400067, China

Abstract: Objective The substantial emission of nitrogen oxides has caused environmental issues such as photochemical
smog, acid rain, and ozone depletion, seriously threatening human health and sustainable development. Photocatalytic
technology is an effective strategy for oxidation removal of NO, characterized by low energy consumption, low cost, and
environmental friendliness. However, efficient removal of NO via photocatalysis still faces many challenges, such as high
catalyst cost, low activity, and poor stability. Therefore, selecting appropriate photocatalysts and simple modification
strategies is crucial. Methods This study analyzed the current research status of MOFs materials in the field of
photocatalytic oxidation removal of NO through an extensive literature review, and summarized the modification strategies
and corresponding catalytic reaction mechanisms of MOFs materials. Results MOFs materials induced the separation of
photogenerated carriers under light excitation, thus possessing redox capabilities to generate reactive oxygen species
(ROS), which is a key factor in oxidizing NO into less toxic substances. However, the limited visible light response

capability and high recombination rate of photogenerated charge carriers restricted further utilization of MOFs materials.
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Conclusion Despite numerous studies on modification strategies of MOFs materials for photocatalytic oxidation removal of

NO, the activity and stability remain at relatively low levels. Further in-depth research is needed to develop photocatalysts

that are low-cost, highly active, and easy to manufacture in large quantities.

Keywords: photocatalysis; MOFs; NO removal; modification
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F1 W MOFs #REEN KR NO BIERE DL

Table 1 Summary of the performance of modified MOFs materials for photocatalytic removal of NO

FARAA]

Rt

NO #1463 E (ABATIRIE/ %) NO HBFE/ % X #k

65-NMIL (0.2 g)
D-NM-125/EY (0.2 g)
P-MIL(3.6) (0.2 g)
MIL-53(Fe) (0.1 g)
MIL-88B(Fe) (0.1 g)
MIL-101(Fe) (0.1 g)
g—CNQDs@ Zr-MOFs(Pt) (Zr/Ti) (0.2 g)
Au@ NML-(Cw/Ti) (0.2 g)
Cu-NU7 (0.2 g)
BWO/2NU (0.05 g)
ZIF-CH/g-C,N,(0.2 g)

rGO@ ZnCo,0,(0.2 g)

2412 W LED )7
150 W B ZAT (R SMEIER)
2 A 12 W LED )7
150 W R AT (CRohadie s
150 W S AT (B Mt iE 58) 350~400 ppb(50) 14.5 [33]
150 W R AT (CRohaTie s
2412 W LED 7
2412 W LED X7
BN 150 W 45207 (ESMTEE)
500 W S AIT (KohEiEds)
150 W 45 s Aty
24150 W B Z T (R ohad i )

520 ppb 65.49 [31]
500 pph(50) 62.05 [29]
520 ppb 49.17 [32]

) 350~400 ppb(50) 76 [33]

) 350~400 pph(50) 18.3 [33]

Zr-MOFs—(Pt) (Zr/Ti)-R (0.2 g)
Ti-MOF-Pt (0.2 g)
19%-Nd-CN~T (0.2 g)

CDs@ NH,-MIL-125 (Ti) (10 mM) (0.2 g)

NH,-MIL~125/Co( dmgH),(3 wt%) (0.2 g)

2/4~12 W LED 7
2/~12 W LED 7
212 W LED 1
2/~12 W LED 7

2/~12 W LED 7

520 ppb 31.9 [34]
520 ppb 43 [35]
550 pph(70) 88 [36]
500 ppb(55) 79 [38]
500 ppb 52.5 [39]
500 ppb 83.8 [41]
520 ppb 46.6 [42]
520 ppb 70.3 [43]
520 ppb 54.48 [44]
520 ppb 53 [45]
520 ppb 47.3 [46]
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AW Y R B L5 T AT 4F K MOFs #4410 H F NO
TH B 4TI SO T i LA B A I 1) A A S R ML, R AR
X LS AE B B2 =5 MOFs A1 RHEOG 22 ME i LU 2 9
TSR AL 25 NO 161, (B BRI AE— &
HWEANE.

(1) FoiRERpE TR M AR RRAR F MOFs AR
A 1AL 5 R BRI 22 TS MR A H R A AL
AR F2 R B A A OGRE T I 55 AN R TR AR 2
PR BEAh R R Y A AR REE = MOFs #4
BHRADEEE ) R m G R AS A A R, At
B ALFE MOFs FHRIEEFIBEIR , B0 Xu 457 3 i
— IR IR IR LR 5] A MIL-53 (Fe) , {HH B 5T
AEIR A HLICAK LRy 2.5% . MiEm g A&, Xu
8 NGE I R R AR BB S 5 R R A (H
1ot A AR B B 25 S8 MOFs HE 2R BRI |, oA A7 2
& A PRI Ti A RE AL 5 BB E RL AL,

(2) 4 A B S e B AR mT A Il e £k S vy
G PR 8 A SGE 2ok I8 3% 0 MOFs B4k h 4 )& 4 ]
W R oA MR AE B T A 5 e fe 2 NO |,
H2 3% —5Emg HAET] A5 MOFs 4k 4 & 5 74 38
EEPE B & e (A0 T 5 2o ) o A 3T
SR E TR BOR MOFs MRRAY L R AR S
WAL iR e B R AR iR TR,
HZ 4 J8 KR 1 5] A SR 238 JE iy MOFs 18}
HIFLESH , T35 LR TR T B S50 M i

(3) A TR B AL 2 T 45 LA R G b Ak
FEMEAE T AR A S B 8 LB T Bk 7+ MOFs #4
BH A TS, (H A X — SR 1 R 280 i3
SRR R R R 2 ] B A X 2 B I &
HC AR B B MRS 3252 e, R AR TE NO THBR 52
e 38 3 3k SIS TR G T B 1% D' A Ak R A A B S e bR
FETERIGBLG , R S AR B H NO,™/NO,~ Y 7
A S T AR WIS AR e} 1% 2 T 2F i BEL BT 1 R b
MR Z BRI F R, KL, % T MOFs 44
LR A T 2 e LG BRI B i X B U O
AL AL 2B NO R E 1

(4) MOFs ARG AE A0 N 4 J& SR Ak 2 gt iz ot
5%, UMAS B 1 4 8 S A b4 ki 5 RE 4k 7K BEIA MOFs
HIFR AT AR B S5 B E AR R R LR, F 5
TGP A, 8 22 T 00 S 8 e B R . (ER Al &

PR TH IR R ], JBRE R B, W K E LR
BE

(5) HARHMGE IR Sk B R4 h e b 4
fEEE AL NO h NO, ™ HZ 7= A (1) NO, 588 MR EE H
i, PRI, WA L i — 2B SRR AR S AR A
MOFs SEHEAL DG A IR NO, ~3x — 40038, H /i 2> 4 i
S XAMAS R REMREFER.,

M2, BARIEZ I R MOFs #RHE UL Ak
ZBR NO S5 v J 0 1) F S 3% 1k o v 1 H a1
P25, HA —E i O (E, (R AR 52 ek 16 v 5
FROE MR BRI, Qe ek —Fp il 28 7 i 3, Ok
HEATE PO 5, AR M, OARAIR, B 5 K A7
MOFs A Ak 2 AR A 57 2 2 T 1 — KBk K
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