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Preparation of nano graphite cathode doped with MnO, and its
degradation for tetracycline hydrochloride
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Abstract: Manganese oxide doped nano-graphite (NG) (MnO,/NG) electrode was prepared by sol-gel
method and hot pressing method. Then, a cathodic electrochemical system capable of efficiently treating
tetracycline hydrochloride (TCH) in water was constructed. The samples and MnO,/NG electrode were
characterized by SEM, XRD, XPS, CV and EIS. The results demonstrated that MnO, doping could
significantly improve the electrical conductivity, electrochemical stability and electrochemical activity of
NG electrode, thereby significantly enhancing the degradation efficiency of TCH. Under the conditions of
initial TCH mass concentration of 20 mg/L, current density of 30 mA/cm’ initial solution pH of 5.0,
electrode plate distance of 10 mm and reaction time of 60 min, the degradation efficiency of TCH by
MnO,/NG electrode was the highest (59.27%), 18.70% higher than that by NG electrode. Furthermore, the
cathodic electrochemical system of MnO,/NG exhibited obviously higher treatment efficiency than that of
conventional RuO,-IrO,/Ti cathode and titanium mesh cathode. The degradation efficiency of TCH by
MnO,/NG cathode reached 93.37% when the reaction time was increased to 270 min. When being used
seven times, the degradation efficiency of TCH could still reach 48.19% after 60 min of electrochemical
reaction.
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Fig. 1 SEM images of samples
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Fig. 2 XRD patterns of MnO,/NG and NG
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Fig. 3 XPS spectra of MnO,/NG

# 1 Mn2p i) XPS 4553

Table 1  XPS results of Mn 2p
2p1p/eV 2pspleV AEyleV JEE IR G345/ %
Mn** 651.28 639.53 11.75 7.28
Mn** 652.93 641.28 11.65 65.37
Mn** 654.03 642.68 11.35 27.35
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Fig. 4 Electrochemical performances of MnO,/NG electrode
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Fig. 5 Degradation efficiency of TCH by MnO,/NG electrode
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<O 8 5 H pH /NI, =4 HO, oY I A2 31| 91
Hl, 5 HyO, KN 75 Hz «OH Fll+0, 1 HO, o5 F 5/ ]N
P2 TCH MR MRCE T /% MU pH il
PP HaOn RN Z BN, H0, By i, il
RERAAH TCH [1)-OH FeO, &l , FAfeR e,
AU pH ISWRIES pH M 5.0, H1 18 5d AT %0, AR ]
F4 10 mm B, TCH FEMARCRE AR . X2 T
0 N N 1 N 5 A N S W o N 287
(AL B 10/, TCH 43 [l A AR i 5 A8 4
BB, AR sR P RN, R
AN 2 A AR A ] HE BT H SR N, , 3 SRR A ] i B T
w, SSHBEBEIG, G A, AT
HLR ROPEERET . AR, RIS K, A %50 H I 2 U
N, VTR SRR 30, RIS TCH FnHp ) =4 DU
WA BT, AR A S AL L, B RN I A
S i /P C N O [T SR % 1 =15 S EO S 1
e P B FL AR A B A 10 mm,

Zi b, TCH ML F . TCH WA i
W PE N 20 mg/L, HLIFZEE N 30 mA/em?®, AR S
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2.4 ERREL TR

AT E— 5T MnO/NG HLF T TCH A9 HL A
b tERE, 78 LR AL T, L RuO,-IrO,/Ti
YEBRME , XFEKRI . RuO,-IrOy/Ti Hifk . NG HLH Al
MnO,/NG HHAEBIB AT TCH BB 1T T %)
o, 25K 6a, MK 6a A%, Bl ROV AT,
4 PR AR Y TCH R RCR AR B A, (B2 5k M i
WAE 30 min J5 A TFAR N ; MnO,/NG HLA 1) [ it
RO S T HAY 3 A . 7 Ak 2# A% 60 min
J&, MnO/NG H i B B 30 Rt NG B .
RuO,-1rO,/Ti HL B Fl Bk HL W% 43 31l v it 18.70%
44.74%F1 44.78%. A T W5 MnO,/NG B X TCH
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Fig. 6 Degradation effect of TCH
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Fig. 7 Stability test of MnO,/NG electrode

2.6 TCH B&EfEs

R T B A s R A R e TCH R AR 1k
K Y %) 4k T B 20 mg/L TCH it i A ik 6] 25 4k
H L ANR SO, 259 0L 8a, TCH 4 FEA MK
@, AR IREEAER SR, 75 276.4 F1 358.6 nm
BT A 79 A D S R A 27

12
1.0
038

:

{ 06f
04f

02r

300 250 300 350 400
P/nm

/

0.5 b

BOD;/COD;,
I 1= S
o W ES

e
=

0 50 100 150 200 250
[} 8] /min
K8 TCH BEAMEKOLHE (a) A1 BODs/COD, (b)

Fig. 8 Ultraviolet absorption spectrum (a) and BODs/
CODc; (b) of TCH
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A & 8a AT UL, IR UACHS B4 58 B it 2 P Ak 2 S R A
HEATME W8 55 , Hirh 358.6 nm Ak A% I 5 B 5 05 55
1M 276.4 nm Kb I EFS o X F 2R i FHAb2E RO
1R eOH IO, TCH 45 k4 rh— 26 e (
IR Wk ) PO pRae T —srhal Ak, HAbeRgE
5 TCH ML, HLA# 90 min J5, AL L8 AN AL i
WAFAE, B TCH B & @A %A e wiiin, 5
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