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ABSTRACT: Objective To research the photoelectrochemical cathodic protection performance of g-C;N,/C-Dots-M of the
composite material. M ethods The structure and morphology of the samples were characterized by scanning electron microscopy
(SEM), X-ray diffraction (XRD), and UV-Vis diffuse reflectance spectroscopy. The photoelectrochemical cathodic protection
performance was studied by testing the cathodic protection current density-time and potential-time of g-C;N,/C-Dots- Mcompo-
site material under visible light illumination. Results Under visible light illumination, the mixed potential of the
g-C3N,/C-Dots-550 composite coupled with 316L SS dropped to —0.43 V, and the photoinduced current density of the couple
reached 4.3 pA/ecm’. Conclusion Compared to pure g-CsN,, g-C3N4/C-Dots-M composites showed enhanced photoelectro-
chemical cathodic protection performance. This is due to the excellent electrical conductivity of carbon quantum dots. This
composite shows tremendous potential in application of photoelectrochemical cathodic protection.
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W, FEATWRE M HIE 513K, A — IR M S T
SIS E T M, HEMMAAHR 10 mm x
10 mm, iR F T4 30 min, FJ57EE 2y 200 °C
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FEA AR Tl AT SRR
316L AN, HHBAmMNAL . X —id BRIy AL
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(vs. Ag/AgCl), FERI WL E, HEMARE R
-0.43 V (vs. Ag/AgCl), JEEENIFEE 60 mV, 2
R4l g-CNy 19 2 /%5 . &ad kit S B 4 I A AR A1
BEEOG A S IR R AP M e A T R . X AT
JEH T4 C-Dots 15 g-C3N il i 3 38 4 X% 4%
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A O, WA T gl g-CNy
g-C3Ny/C-Dots-550 #F8 % 3161 NGB L, X &6
W54 I A i 25 5L, 5B A AR A 45 A
XF R o AT WG BB AR, 4l g-C3N, il g-C3N,/C-Dots-550
B e 1R GBI A, DGR - MO
Lo AL TR T 2 3161 AEEA, B MM
WA 35 B AR 0 B Y o % BT R % B Y AR 1k
AR CBCR A R, TEAL T, 4 g-C3N, Ml
g-C3N4/C-Dots-550 11 ) B it it %5 J& 4 il ik 3] 1
1.45 uA/cm® fil 2.85 pA/em?®, g-CsN,/C-Dots-550 & &
R E R T 2 Al g-CaNy 1Y 2 %, X —H
RGBSR —2, B C-Dots 1YL MR
W, AR THRZ g-CNy PAERDLEHL 7, il
VOGRS B RGBT ARG
T2 I AR 4P P fE

T8 L AR 2RI, Bk S R AT A B AR
PERE, TEBR3 ¢-CNy TG, MEALIRHLS.
Y g-CNy 320G, Ml BRI ERIE =
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TR 2 B B I 2 AR AL J-t 4k

3 it

BTy 2% 2 A0 ) B B T SR, IR X
g-CsNy AT T $B2%, RIF R854 25 B AR AL 1)
g SRR RE P AR, i HB 42 S BUE N ¢-CiNy
HOACRIAR T /N, TR 4380, IR A5 5T R A e e i AL
e 2 T NG A A Bk TS SRR T
PE, ATRIERZ g-CoNy BB 7, REDtAd B 72
TR BIROR, HESR AT BH G A2 e et R o
1 g-C3N,/C-Dots-550 & & MBHIA ScfEry etk
AW AR ERE, ATl 3161 RS4RI Yy 2.85
uA/em® FCEUHM AR Y L% B, K 3161 A5
PR A AL 22 -0.43 V., i R AE G HLAb 2 BN PR 445
Wb B BRI N T 7.

EEBEE

(1] efrse, skiE, M. MHE B b i BUR 5 A K 0.
rhERMEBERBE T, 2016, 31(12): 1326-1331.

(2]

[3]

[4]

[5]

[6]

[7]

[10]

[11]

[12]

[13]

[14]

EHH, BEPHT. PCBA JKASIH T [I]. 1™ il 5
P STEIRE, 2017, 35(3): 7-13.

PG, k7, HitHE. g-CsNy Bkt g-C3N, Itk
WF o ok R [J]. ThRE M KL 5 48 22 4], 2012, 18(3):
214-222.

WANG X, MAEDA K, THOMAS A, et al. A Metal-free
Polymeric Photocatalyst for Hydrogen Production from
Water under Visible Light[J]. Nature Materials, 2009, 8(1):
76-80.

DONG G, ZHANG L. Porous Structure Dependent Photo-
reactivity of Graphitic Carbon Nitride under Visible
Light[J]. Journal of Materials Chemistry, 2011, 22(3):
1160-1166.

YAN S C, LI Z S, ZOU Z G. Photodegradation Perform-
ance of g-C3N, Fabricated by Directly Heating Mela-
mine[J]. Langmuir, 2009, 25(17): 10397-10401.

WANG F, CHEN Y H, LIU C Y, et al. White
Light-emitting Devices Based on Carbon Dots' Electrolu-
minescence[J]. Chemical Communications, 2011, 47(12):
3502-3504.

XU X, RAY R, GU Y, et al. Electrophoretic Analysis and
Purification of Fluorescent Single-walled Carbon Nanotube
Fragments[J]. Journal of the American Chemical Society,
2004, 126(40): 12736-7.

TFIMI. BT AR A S ERERTSE[D]. dbat: dbatfl
TR, 2013.

TLESE. ABaems 7 sl SO ERENTFE[D]. M
Al MUK, 2016.

FH, B, B, S5, K ERGE ] POk T R
[1]. &IE¥4R, 2014, 35(6): 706-709.

BU Y, CHEN Z, YU J, et al. A Novel Application of
g-C3Ny, Thin Film in Photoelectrochemical Anticorro-
sion[J]. Electrochimica Acta, 2013, 88(2): 294-300.
dHERN. g-C3Ny 5 N HOLHEAL ISR [D]. Kk K%
BT R, 2011,

R, HHH. TIO@AZ/WO, S AR L L2 ]
AP PEREBTSE[T]. L TRHE, 2016, 24(5): 48-54.
KRR, 2k, IV, 45 St fba I d g iy
PERATFFE I RRB[T]. Zef 358 T A, 2017, 14(6): 1-7.



