5 46 455 3 ) wode B Ok 2 e Vol. 46.No. 3

2025 4F 6 A Journal of Hebei University of Science and Technology June 2025

N EHES.1008-1542(2025)03-0268-08

21 24 2% 5 B K B IO 7 Y R Y R AL b R 1 e

%%A%a?&ﬁ\%9%ﬁ%ﬁa% 7J<d<9 J/I ﬁ&
(TAHAFRFRFERNL TRPR,TLEFE 050018)

W E AR KRB (Ag NPs)EA A £ I F & 3 (methylene blue, MB) 1B 4L & & R 5 W & 4
e S 5w MOk X AP AT 0 19 R, ) & T A e R AR KR B IR (TOC-CMC-Ag) » xF MB #4914t i&
BRI AT R, B &, v B A 4 & (oxidized cellulose, TOC) F= % W & 4 4 % (carboymethyl
cellulose,CMC) H RH, R A A A M (epichlorohydrin, ECH) 4 Z BE A, %) & TOC-CMC /K # A& , #F

7 CMC BR3¢ 7 Bk L P 4 69 % vh 5 R G L AR M 48 R 45 69 TOC-CMC R B IR A B4k, 18 it
RAZZE R % H & TOC-CMC-Ag, F # AT &R w4t f X &bk T iR 4E; RE. AT TOC
CMC-Ag #F MB #9140 R gk, 4R &M, TOC-CMC-Ag # £ 4 min B T 4% R MB, B £ 7
RAGFAL RGBT MB A2 £ &8 R, Fral &k LBt 5 5 el i o AR K B, 4 IF
Rz MRL F BT RIBALF R T 1212,

KER.REH AT RE A Y F R ORI ; oA R AR EALE R B R TR
FESES.0636.11 XEkARIRAD A DOI:10. 7535/hbkd. 2025yx03004

Catalytic reduction of methylene blue using
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Abstract: In view of the problem that it is difficult to balance the high catalytic activity and easy recovery of silver
nanoparticles (Ag NPs) catalyst in the catalytic reduction of methylene blue (MB), a cellulose-based silver-loaded hydrogel
(TOC-CMC-Ag) was prepared and its catalytic reduction performance to MB was studied. Firstly, TOC-CMC hydrogels were
prepared with oxidized cellulose (TOC) and carboxymethyl cellulose (CMC) as raw materials and epichlorohydrin (ECH) as
cross-linking agent. The effect of CMC substitution degree on their swelling and adsorption properties was studied. Then,
TOC-CMC-Ag was prepared by in-situ reduction method using the TOC-CMC hydrogel with the best adsorption performance

as the carrier. The production was characterized by transmission electron microscopy and X-ray photoelectron spectroscopy.
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Finally, the catalytic reduction performance of TOC-CMC-Ag on MB was studied. The results indicate that TOC-CMC-Ag can
completely reduce MB within 4 minutes. After 7 catalytic cycles, MB could still be completely reduced. The prepared silver-
loaded hydrogel with high catalytic activity and easy recovery provides a new way for the development of catalytic reduction

catalyst with excellent comprehensive performance.
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Fig.1 Scheme of preparation process of TOC-CMC hydrogel
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Fig. 2 FTIR spectra of TOC, CMC and TOC-CMC hydrogel and the relationship
between modulus and time of TOC-CMC hydrogel
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Fig. 3 SEM images of microcrystallinecellulose, TOC and TOC-CMC hydrogel
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Fig. 4 Swelling rates and loss factors at different oscillatory strains of

TOC-CMC 1, TOC-CMC II and TOC-CMC V hydrogels
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Fig. 9 Photo images and UV-vis spectra of the MB solution before and
after catalytic reduction with TOC-CMC-Ag
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%1 TOC-CMC-Ag 5 S #k #hid 69 2 Mo 48 40 7] 48 1038 R MDB P A8 He 32
Tab. 1 Catalytic performances for reduction of MB with TOC-CMC-Ag and other reported catalysts
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