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Fig. 1 SEM images of CuCo~MOF (a) ; XRD spectra of CuCo- MOF, Cu- MOF, Co-MOF (b)

2.1.2 ZAMERESHT

I FH A L AR 0 2T S GTE RIS A it 0 4
T 5 R R AL i e R 8] 0 C AR A, g R
CuCo~MOF,Co - MOF PJ K Cu- MOF 143 5| 7
1555 em ', 1521 em ™', 1 553 em ' LAz 1 382
em '.1 371 em 'L 1 381 e Ah HY ER W UAC 04, 43 |
Xof 7 F 46 2~ H R (BDO) B AR Hh i 2 35 (— COO )
AYAEXTFR A FRPLAR R 3. X5 W A CuCo— MOF
Co~MOFAI Cu- MOF [ 4324H Av[ v, (—COO )
—y, (—COO ] 4%k 173 em™, 150 cm ™' Al
172 em ', I Z 18] 09 AH BAE AR T 5005 AH B4R
FH & BRMGIE S T BT 4 45 19 32 4 R DL W4 & MOF
P DUMF & 19 7 B . i CuCo — MOF
1 148 em™ ' ZhHHRFAEIEXS B 5 C—O—C i hr i
B, MEA#, CuCo- MOF [#i§ % Al Cu— MOF i
B, R E MOF 544 Cu i £ S N7 . 8
Zeiky Co 5 Cu ZIHI T B &AL T U IR 508 » 52 )
TRILWENIT F B WS . XAk nl fg I
BT Cu® Al Co™ " 22 [ i) L ~FFH B A I B AN ] B4 i
PEIRSR , BKE H WA W4 SR MOF 1] g B AT AN [H]
(1) L P25 K A AL M 8 Atk — 2543 MOF i) Ha -1
SE R R PR RE B A TR .
2.1.3 XPS4#r

i i XPS X} CuCo-MOF iyt ks kAt
11500, A 3Ca) ros, C 1s 09 5 3 67 F
284, 8 eV 288. 2 eV BT , Xof I Xof 4 — H R 45 g

B C—CH O—C=0;0 1s M7E 531. 7 eV F1 534
eV B B i8] 3 (b) JL X Al REIH b 4 )@ 4]
1 M—O LK C— O 45 3k — 2 40 #r CuCo -
MOF t Co Fl Cu ByAE#IRZS, WAl 3 (o) s, 7
779. 4 €V F 794. 9 eV B BRI, O B AL RE
%EEW%E’JZ?E,E%%UXMJ Co 2psss # Co 2Pz
X Cu 2p #LIE R XPS A S /- 1 3(D |, HF
BEUEATBAE 933.5 eV 1 954. 9 eV &b, Xt Cu 2ps)»
il Cu 2pip. EIRGEREH CuCo- MOF Hrf£7EAR
Hriy Co F Cus A R THE SN I & A

1148 em™

CuCo-MOF

1555 em™ <

Co-MOF =1 382 cmt!

Cu-MOF

1553 eni™ ~_|

1381 cm’
3 SIOO 3 ()IOO 2 SIOO 2 600 1 SIOO 1 OIOO 500
VB fem™
K 2 CuCo-MOF,Cu-MOF,Co- MOF [JZLAMGEE
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Fig. 5

Effects of different CuCo—MOF additions on the degradation performance of methylene blue (a) and the

corresponding first-order reaction kinetics fitting plots (b); effects of different PAA concentrations on the degradation

performance of methylene blue (¢) and the corresponding first-order reaction kinetics fitting plots (d)
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Preparation of Cu—Co bimetallic MOF catalytic membrane and
its performance in activating peracetic acid for dye degradation

SHI Yuqging"*, LI Guiliang®®, LIU Fu**

(1. School of materials Science and Chemical Engineering, Ningbo University, Ningbo 315211, China;
2. Ningbo Institute of Materials Technology & Engineering, Chinese Academy of Sciences.,
Ningbo 315201, China; 3. Ningbo College of Materials Technology & Engineering,
University of Chinese Academy of Sciences, Ningbo 315201, China)

Abstract: This study addresses the limitations of existing technologies such as adsorption and membrane
separation in treating organic pollutant wastewater, including restricted efficiency and the need for further
treatment of concentrated pollutants. A Cu - Co bimetallic metal-organic framework (CuCo - MOF)
catalytic membrane was developed to construct an advanced oxidation system for efficiently activating the
green oxidant peracetic acid (PAA) and achieving rapid degradation of dye molecules in textile wastewater.
A nanosheet-structured CuCo—- MOF catalyst was synthesized via a coprecipitation method, and a CuCo-
MOF catalytic membrane (CuCo-CM) was fabricated using vacuum-assisted assembly. Using methylene
blue (MB) as a model pollutant, CuCo—- MOF achieved approximately 95% degradation within 10 min
under PAA activation, while CuCo— CM required only 2 min to reach the same degradation efficiency,
significantly enhancing the degradation rate. Reactive oxygen species quenching experiments confirmed
that singlet oxygen (1O,) was the dominant reactive species in the system. Additionally, high-valent metal
species such as Co (V) contributed to methylene blue degradation through a non-radical oxidation
pathway. Long-term stability tests showed that CuCo— CM maintained approximately 80% degradation
efficiency after 24 hours, with a flux exceeding 110 L/(m? « h). The prepared CuCo-CM effectively
degrades organic pollutants in textile wastewater, demonstrating excellent catalytic performance and
operational stability, making it a promising candidate for advanced wastewater treatment.

Key words: peracetic acid; bimetallic metal-organic framework; advanced oxidation; catalytic membrane
100000 OL>0L>OL>OL> 0L 0L 0L 0L 0L 0L 0L OL> 0L 0L 0L 0L 0L 0L 0L 0L 0L 0L 0L 0L 0L 0L 0L 0L OS> 0L 0L 0L 0L 0L 0L 0L 0L OS> OO

T E B X

WA R SR Sl AT BR A W (EF D HIAFIE CALHO B RO A FR A 7] R4 5
RS B0 A FR 2 W (€ ) I A i AR AT BR A 7] Fif i 6
AU FCEIR IR R AT BR A ] FH =) MR IR R AOF A TR A B TR
EIREERH R A RA R (E 1) WL Hiltdi 7
T P S SRR IO A PR W] Rt 1 FHRUE CEIE 73 BB A BR 2 7 [HEGRS
AP RS B R BR A W Hif i 2 A TRA R A Fif i 9
FAR IR R IR IR A S 255 RFBREEA R TRFTE PO A BRIUE

i Fi i 3 /A Hiffd 10

AR B R B A PR A Rt 4



