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Abstract

A calcium alginate/cobalt ferrite (CA/CFO) composite catalyst was prepared using a simple hydro-
thermal-gelation-freeze-drying method and applied to activate peroxymonosulfate (PMS) for the
efficient degradation of tetracycline hydrochloride (TCH). Systematic structural characterization
showed that micro- and nanosized cobalt ferrite particles were immobilized within the calcium al-
ginate microspheres. The catalytic performance of the composite catalyst was evaluated by exam-
ining the effects of PMS dosage, catalyst dosage, initial pH, and coexisting anions, as well as by con-
ducting recycling and reactive species quenching experiments. The results showed that the optimal
catalytic performance was achieved at a CA/CFO dosage of 0.5 g/L, a PMS concentration of 1.0
mmol/L, and an initial pH of 7, under which the removal efficiency of TCH at an initial concentration

of 20 mg/L reached 90.65%. The coexisting-anion experiments showed that CO}", SO}, and CI”

inhibited the catalytic degradation of TCH, whereas H,PO; promoted the catalytic process. CA/CFO
exhibited good recyclability, with the TCH degradation efficiency remaining at approximately 90%

after five cycles. Reactive species quenching experiments showed that SO;~, O}, and '0: played
major roles in this advanced oxidation system.
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Figure 1. Calibration curve of TCH
1. TCH HY#RAEHELZE

DOI: 10.12677/ms.2026.168174 54 FHER2


https://doi.org/10.12677/ms.2026.168174

I vE 4

TEPRfRSEI 2 R, ORI 04 4. 8. 121 16+ 20 mg/L I TCH ¥, A S4T30 66 it
(US-5100)7E45 8 I K AR I 2 LW e B, 28 —4% TCH brfEdh 2k, L& LK 1 FiR.
2.6. fEIFSCIE

TEAL AR S N 45 PR s, B R B 05 A B, FFH 8 ToKER. TREBEERHT T —
eRAMRSEYS, B SR, R TS S MALFENEIE L FE o ik I BE AR FR I I .
2.7. FEMEFPIE R SLIG

RO RONAR R ) EELE IR, BN\ EE . BUT EE . G ORER RURERE SR K, RN E
RN AR R DUIR KBRS, IR A5 H i = B S b
3. ER5i1e
3.1, IFERRS SRR S S EAFINRIED

L 2(a) RRIR B 3 BRI B M it R IR AW 1 B BR R Bl 2 & AL FTUAY FTIR [&13E, 7E 1416 em™ [I4 &
/N 1 -COOH J:HIAF(E. JAh, 0T 590 cm™ HIRHCIEACER T CoFeyO4 1 Fe-O #R3N. UEW] J BRER B /£
CA/CFO H774E . WL 2(b) W ERTR Bl M e TR IR 85 S B BRIl R 5 AL 77 (0 XRD &, R AR a7
PRIR B (R AT 0, BOHIBRIRES A A2 T R aMRd . St S aRHKfT i g 5 %
%, FTRE S IEBRIR S IR A I K

(@) Cc-0 CoOH __ Fe0 | (b

;3{{2 CA/CoFe,0, 613 141 $90 (b) CA/CFO

' ! m | CoFe204

I | |

i L | ‘

I -

I -
8 | SA I | ’;
g I TaY &
= I ! s
£ i =
Z . £
E CoFe,0, Fe-O| =

590 ‘ ‘
|
|
(511) (440)
atry (220) ‘ (400) |
1 1 1 N M 1 ' 1 1 [ I o 1l 1 Lol
4000 3500 3000 2500 2000 1500 1000 500 10 20 30 40 50 60 70 80
Wavenumber 20 (°)

Figure 2. (a) FTIR spectra of SA, CA/CFO, and CoFe20s; (b) XRD patterns of CA/CFO and CoFe204
& 2. (a) SA. CA/CFO F1 CoFe204 HILTSME]; (b) CA/CFO FA CoFe204 B XRD &
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Figure 3. (a) SEM image of CA/CFO; (b) digital photograph and (c)~(g) EDS elemental mapping images of
CA/CFO
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Figure 4. Magnetic hysteresis loop of and CA/CFO
4. CA/CFO ot B2 (&
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Figure 5. Effects of (a) different reaction systems, (b) catalyst dosage, (c) solution pH and (d) oxidant dosage on the deg-
radation of tetracycline hydrochloride
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Figure 6. (a) Cycling performance of the catalyst; (b) effect of coexisting anions on degradation performance
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Figure 7. Results of reactive-species quenching experiments
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