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Abstract: Monoatomic Co-C-N catalyst was synthesized by a template etching method and then was used to activate
peroxymonosulfate (PMS) for degradation of decolorize azo dye orange 7 (AO7). The effects of catalyst dosage, PMS concentration,
pH value of reaction medium and CI' commonly exists in dye wastewater on the removal of AO7 in Co-C-N/PMS system were
systematically evaluated. The reaction mechanism was inferred, the mineralization ability and the reuse of catalyst were investigated.
Experimental results showed that Co-C-N can effectively activate PMS to degrade AO7, and the reaction rate for AO7 removal can
be accelerated with an increase in Co-C-N dosage and PMS concentration. AO7 can be removed effectively in the range of pH=3.0 to
9.0. When the concentration of Co-C-N dosage. the PMS and AO7 concentration were 50mg/L. 1.0mmol/L and 0.05mmol/L
respectively, AO7 can be completely removed within 10min under a neutral condition. SO4 produced by PMS activation of
heterogeneous system was the main active species for the degradation of AO7, and 'O, produced by C-induced PMS was also
involved in the degradation reaction through non-free radical system. The oxidation reaction mainly occurs on the surface of the
catalyst. Co-C-N/PMS system has excellent removal ability and strong mineralization effect for AO7. Compared with the single
Co-C-N adsorption process of AO7, Co-C-N/PMS system not only can increases the reaction rate, but also greatly improves the
recyclability of the catalyst.
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Fig.2 HR-TEM diagram of Co-C-N

Co—C-N ) XRD K1 a8 3,/ SR AE 25°
b AT AN R R T 1) U 3K T N I TR AS A B A
(rGO) 002 THI (1177 5 e, 7H 543 )2 I BE 4 0.341nm,
X 5 HR-TEM H J B IR A7 55 0 )22 [R) B AH [+, 1y 43°
A U vy /N BRI RT B RN Y. 101 U [fT.Co—C-N Y.
JEAE T1OF 3304 3 386 A7 5 0e, v G2 J B 3t 2 v
HE 70 2 TR B T 9 % ) R A o D), B
J& Co-C-N [f L& A B £ 590.66m*/g EiIE T
X W RN i 4 A W 4% B A 4 R AL
W T AR AE T S D 3R W B A RS R TR e O SRATS
SRAFAE T MR L T 3 S 4k 2 3 B 4 HORD G 52
FEHPIRZETLXPS 22 BT R W Co MAFAEL N

0.33at%,1X — 71 35 5 — L SR E 1 R TR
;7;@19\[13714]‘
S NHT
S
0 20 40 60 380 100

260°)
K3 Co-C-N ffJ XRD [&i¥
Fig.3 XRD patterns of Co-C-N
p(Co~C-N)=50mg/L, ¢c(AO7)=0.05mmol/L, ¢(PMS)=0.50mmol/L, pH=7.00,
T=25C
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Fig.6 Effect of (a) catalyst dosage (b) PMS concentration (c) initial pH and (d) Cl concentration and (d) HA concentration on the
removal of AO7
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Fig.7 Active species quenching experiment

p(Co—C-N)=50mg/L, ¢c(AO7)=0.05mmol/L, ¢(PMS)=0.50mmol/L, pH=7.00,
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Fig.8 Electron paramagnetic resonance experiment

p(Co—C-N)=p(C-N)=50mg/L, ¢(PMS)=0.50mmol/L, pH=7.00, 7=25C
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Fig.9 UV-vis spectral changes for AO7degradation

p(Co—C-N)=50mg/L, ¢(AO7)=0.05mmol/L, ¢(PMS)=0.50mmol/L, pH=7.00,

I=25C
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Fig.10 Catalyst reuse experiment
p(Co-C-N)=100mg/L, ¢c(AO7)=0.05mmol/L, pH=7.00, 7=25C, (a)
¢(PMS)=0.50mmol/L, (b) ¢(PMS)=0mmol/L
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