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Abstract: Multi-metal catalysts Mn-Cu-Co-Ce/TiO,, Mn-Ce-Co/TiO,, and Mn-Ce-Cu/TiO, were synthesized via the impregnation
method. Among them, Mn-Cu-Co-Ce/TiO, was characterized before and after the reaction using BET, XPS, O,-TPD, FT-IR,
SEM-EDS, and XRD techniques. The catalytic performance of the catalysts for isopropanol degradation in a non-thermal plasma
(NTP) synergistic system was investigated. The effects of initial concentration, gas flow rate, oxygen content, and catalyst water
content on degradation efficiency were systematically analyzed. Organic byproducts generated during the degradation process were
detected using gas chromatography-mass spectrometry (GC-MS), and the degradation mechanism under NTP conditions was
explored. The results indicated that the NTP-assisted multi-metal catalyst system exhibited over 54% improvement in degradation
efficiency compared to NTP alone, achieving a removal rate of 90.22%. CO, selectivity also increased by approximately 34%,
reaching 63.97%. In the synergistic system, degradation efficiency was negatively correlated with initial concentration, gas flow rate,
and catalyst water content, while it was positively correlated with voltage. Moreover, the formation of byproducts such as O;was
effectively suppressed. The degradation path of isopropyl alcohol may involve multiple aspects, including direct oxidation
mineralization under the guidance of NTP, intermediate oxidation process, and deep redox reactions.
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PEIE’TJC ffu Oads OlanBE Oads/olan
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(ST
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4 VRN IR T I N S ALK XPS 43 #r
g5 5L 1E Mn2p B H 1 Min2ps, 1T LLERF 3 NI, 7
BARE T Mn® . Mo’ F1 Mn* IEIR A S AL 3
T T RS R T FEAS [ A 22 18] R A R 1
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Fig.4 XPS diagram of Mn—-Cu—Co—Ce/TiO, before and after

the reaction
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— IR T Mn* i) Mo (R AR M e AL A it
T P — AN G R 0 A AL SR M 5 B (1)
BIEAE R T 05 I4MEY.Co2psn FI Co2py ), H14E
ARE AL T 780~785eV Al 795.4eV, i1 Co2psp
A DARE— 20 o0 i B AN AR 0 S SR Co™ fR) 2
b Co™ B i, Ui Co® 2 1 B M A A A8, LA B K
FALEE ) RN G ) CoPTHL 35 T R N 53.2% %
B 33.3%,1X Al g T RN FE P Co’ ik R
N Co™ Ik AT A B IR A A 70 T A7 AR K )
Co™ " i a5 - HE Bl S T4 I (1 LAk B T B AR
FH.Ce3d Jeie nl g ful & A DU AN ARE T Ce¥ Rl Cet
A7 7EPT . Ce TUE M2 M AT B AE 0 T L7



4370 r 7 A S 45 3

AR B OB R HEAR R T Ce i LBl
T 8 0, 2 WY AE i AL R e Ce O 8 A
Ce’ PY S AT AL E R Ce AT BY T %
SR .Cu2ps, M1 Culpyy 45 BE 22 0 AL T
931.4~932.2eV F1951~952eV, 1 Cu2ps, M Cupy
AT AR 25 40 it B P A 5 A U A S N 46
i AL Cu™ 2 B 7 (48.62%), 1 L i i 78
O3 R AR TR TH AR SR B 0 15 .Cu 1 o =
BLRE PR O PR AL R R, I A s AL
SO R P i e B Rt R e B4y Cu™ e AR
ol B, 3 PE S R A e O, S 8RN Y
Cu” & BB E 45.51%. 940 Cu™ Rl Cu' i [ (145
6 R LB D B 58 /I LU D R0 DS 5 A1 35 oA H 0
FHARAHEWT Cu (I AKHIEAL IR AR MR T B
R X

%3 RIZHIE Mn-Cu-Co-Ce/TiO, HJ XPS £ R
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Mn*"/(Mn>" Mn®>*/(Mn?*
- (y (3+ Co**/(Co* + Ce™/(Ce®+ Cu®*/(Cu*+
FH(%) Moot M+ M " A
4+ 4+ Co™) Ce™) Cu)
Mn™) Mn™)
SRV 48.7 30.8 53.2 443 48.6
RV 28.6 35.1 33.3 47.5 45.5

2.1.5 SEM-EDS 7341 NTP P[] B i 7 9 8 S 3
WG AL ) SEM-EDS #AE4E Kl 5 s
K 5(a). (b)A NI Mn—Cu-Co—Ce/TiO, AL FIE
200nm A1 500nm FI4AHE LT T 3RAG 0 R AE 45 5 &
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Fig.5 SEM-EDS diagrams of Mn—Cu-Co-Ce/TiO, before

and after the reaction
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