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Abstract The traditional Fenton process uses Fe to catalyze H,0, to produce strong oxidizing hydroxyl radical
(*'OH) , which can efficiently oxidize and degrade organic matter. However, its operating pH range is narrow (pH:
ca. 3), the production of iron flocculation precipitation and other shortcomings limit its application and development.
Atomic hydrogen H', as a single electron donor, can quickly transfer electrons to H,0, to generate ‘OH, which is
suitable for a wide range of pH values and does not produce iron sludge, and is an efficient green Fenton method.
However, H" atoms are more likely to combine with each other to form H,, which is extremely unstable. Therefore,
exploring suitable electrocatalysts plays a crucial role in the application of H" green Fenton. In this paper, Ni/C@QCF
electrocatalytic material with high catalytic activity and stable performance was successfully prepared by liquid phase
reduction method using carbon black as the carrier. The prepared Ni nanoparticles were uniformly dispersed on

carbon black. Using this electrode material as the cathode, a green Fenton catalytic system is constructed, which can
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catalyze water molecules (H,0) and hydrogen ions (H,0") to produce H", so that it can catalyze the decomposition of

H,0, to produce 'OH, thus achieving the effect of degrading antibiotic pollutants. By adjusting the preparation
method such as voltage, pH value of solution and the additional oxidation dose, the optimal reaction conditions of
Ni/C catalyst degradation in this system were determined. In addition, Ni/C@QCF composite material has good stability
and can be recycled to realize rapid oxidation of green Fenton technology, which has many potential practical
applications in wastewater treatment.

Keywords Fenton reaction; Atomic hydrogen; Ni/C@CF material ; Electrocatalysis; Organic pollutant
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Scheme 1 Schematic diagram of Ni/C @CF catalyst electrode preparation
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Fig.2 TEM images(A, B) of Ni/C catalyst, HAADF-EDS image(C) and the elemental mappings of

C(D), Ni(E) and O(F) of Ni/C
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Fig. 3 Effects of Ni/C@CF catalyst loaded with Vulcan XC-72(A) and calcined under N,(B) on

tetracycline degradation

¢(H,0,) =3 mmol/L; ¢(TC)=10 mg/L; pH=7.0; applied potential: =0. 6 V (vs. Ag/AgCl) ; Ni loading:

10% (mass fraction ).
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Degradation efficiency of Ni/C@CF with

different Ni loadings(mass fraction) on

10 mg/L TC

¢(H,0,)=3 mmol/L; ¢(TC)=10 mg/L; pH=7.0;

applied potential: —0. 6 V (s. Ag/AgCl).
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Fig. 5 Degradation efficiency of Ni/C@CF on 10 mg/LL TC concentration under different applied
voltages(A), initial pH(B), volumes of H,0,(C) and kinds of oxidants(D)

(A, B) ¢(H,0,)=3 mmol/L; ¢(TC)=10 mg/L; pH=7. 0; applied potential: =0. 6 V(vs. Ag/AgCl); Ni loading:
10% (mass fraction) ; (C, D) ¢(TC)=10 mg/L; pH=7. 0; applied potential: —0. 6 V(vs. Ag/AgCl); Ni loading:

10% (mass fraction).
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Fig. 6 Recycling tests of Ni/C@CF for the
degradation efficiency of TC
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2.3 Ni/C@CF ByB&fEH1IE
FEHLA AR R T FE Ni ORI A E T, K1 S 2t Volmer i #2470 2445 i H. FE I3
fill b, EATAR B RN . XS N EE T LA 3R (1) HY BB T4 (2) H'S Ni RIFIEES
RE 1, BRI Ni—H"; (3) Ni—H'5 H,0,Z [A] KRR 22T i Ni—H -H,0,. "OH— H =4, i FHiwE b
Pk, BEBCE A LG B i T 25 RA ROR , A2 L H,0 1 CO, 5% .
H,0 + e + Ni—> Ni—H" + OH" (5)
H + H,0, —> "OH + H,0 (6)
T2 (6) X — L RN AETE, H,0, L B 8 JFaR 2 % A0 H,0 2011, iX— W AT LA
A RHAT, A AL A 2 AT T A i % B () 5 4 8 S e R kol E Y d gk
BT, Ni 9K BURAAE oy —Fh RAF0OMEALTR] , 76 Bk B R ¥ T EL/ERT, TRk Sy K iR A7 Bl T
B Volmer i B2 iR P~ A HY, I8 5 H—i8JH H,0,. LAk, AR i % B bra ML 4 HAT 38
SRR B RE T, oA R T BARTS G R AR , 32 F T Ni 9 ORSORE BN 2 AE R B, 15 YL A0k R o 1)
R R TR B R, DRI R Sy AT Vs e DA r AR R AR SR . i HL, i TR 1A ML
VIR BHAE , 5% B B A HLTS G 2 RS W 0 v BE RS BE RN e B B Ha Al R T, 2 Rk R b A L
15 58 42 KBk . Ni/C@CF X TC I FEFRPLEEUN Scheme 2 FIT7R .

Il
e —> -

Cathode

Scheme 2 Schematic diagram of the catalytic mechanism of Ni/C@CF catalytic system
in the degradation process of organic pollutants

3 &

PAS A A, e VAR Ik il 26t Ni/C AR . Tl 48 ) NG Kok T34 2 e e o B b, OF
RERSAEA K 73 (HLO) A B 7 (H,07) 7 A 1Y, (fH5 HLO, s S ™ 42 OH, AT IR FI Ak BT HLT5 4
P RCR . AP AR A IR 2R, T A 4 0k | R T pH BB AR, BRE T
IR ZE NVCAHEAL R AL PR SRR A R AR RV 250 FIR N =0. 6 V, pHORPRIEEFE, HLO, A
30 L, TEMZRAT T DUIR R IREARRCR K 70% L) T . Ni/C@CF A bk e TGy, nIEs i, Sl
2345 Fenton TR M P AL, 7EBK AR b BV 2V AE R SEBRI
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