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Photocatalytic Degradation of Ciprofloxacin and Azo Dyes by Pt*/Pt’ Doped g-C;N,
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Abstract: Using melamine and chloroplatinic acid (H,PtCls-6H,0) as raw materials, graphite phase carbon nitride
doped with different contents of Pt**/Pt° (Pt**/Pt’-CN) was prepared by a simple one-step calcination method. Their
morphologies, crystal structure, chemical compositions, surface area, optical and electrical physicochemical
properties were characterized by scan microscopy, transmission electron microscopy, X ray powder diffraction, X ray
photoelectron spectroscopy, N, physical adsorption-desorption, UV-Visible diffuse reflectance spectra and
photocurrent measurement. From the XPS analysis, the ratio of Pt” and Pt** was around 1:7.26. Platinum particles
were doped into the surface and body of the g-C;N,. Compared with g-C3N,, PE*/Pt>-CN composites showed much
higher photocatalytic degradation activity than that of g-C;N,. With theory loading mass fraction of Pt**/Pt’ (0.02%),
the degradation rates of ciprofloxacin, rhodamine B, acid orange Il , methyl orange and methylene blue were
increased 43%, 64%, 39%, 42% and 52%, respectively. The doping of Pt**/Pt’ into g-C;N, can largely boost the
surface area. At the same time, the light absorption of P**/Pt°-CN composites was enhanced and the recombination

of photogernerated holes (h*) and electrons (e”) was restrained.
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AN MRS g-CN, J2 1] 28 Se 0t/ Ja 1 R A
12.7°4b () (100) W5 A 72 55 | 3% AT BB A2 HY T PP #
W FAE o-CN, TN Y JE R 7R e A Pe/P-CN FE
i, IR WG H ProRL - AT I 06 | 3X Bl T
R IR Y S

1 RV Pe/P-CN 1Y L 3K T AL o-CN, 1
IR H Pro,-CN 9 R AR R, 32 m?-
gt HE R TR K, 32 R N O i A e AR o A SR
TR T g-CoN, IS5 8] 2 O o-CoN, Fl P/
Pt-CN i B9 N, W BhF — B30 B 45 1L £ L 428 0 A
24, IR R AL IV 2 LR F 2 AT TE 10~
40 nm Z 0] | FH o-C,N, Fll P2/Pt-CN K & AR J2& H.
A AL (2~50 nm)Z5H AR} TR BTA A L AE
AAXS 120 0.5~0.995 (PIPy) AbAFAE—A )8 T H3
2 11 3R iy RS

80
o ’T; 0.10
E E 0.08
2 e
= 60 < 0.06
1 )
& £ o004
: : o / X
e e A
S o
3 40{—m—gCN, 00 y /
2] 0 10 20 30 40 50 /
‘g {—®— Pt -CN Pore diameter / nm y 4 / 3
B : A7
b5 A K
2 20 Pt;,-CN J.-J‘JJ, '¢f’
§ =% rw
o
o= i
T T T T A\l T
0.0 0.2 0.4 0.6 0.8 1.0

Relative pressure (p/p,)
&2 g-CiN, I Pe/PrO-CN HF ity 1 W B By 45 315 2 A
FLAR I A 2k
Fig.2  Adsorption-desorption isotherm and aperture
distribution curve of the g-C;N, and Pt**/Pt>-CN

samples

22 WHREARSH

Kl 3 BT FE i g-CaN, Fil Proo-CN HIJESH . ]
3(a)f g-CaN, MV AL B &L, NEI P AT LA ) g-CaN,
J2 SR Y HODR ORI 4 A, X R R A TE A R
(1) g-CaN, [ BLRLZERGHFAE | & 3(b)A Ploe-CN 4

F1 g-CN, 1 Pe/Pt-CN # @iy bk RER FLAERFFL R~

Table 1 Specific surface area, pore volume and pore size of the g-C;N, and Pt*/Pt"-CN samples

Sample Specific surface area / (m?+g™) Pore volume / (cir+g™) Pore size / nm
g-CaN, 4 0.04 34
Ptyo-CN 27 0.12 18
Ptyp-CN 2 0.10 12
Pty,-CN 20 0.07 14
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Fig.3 SEM images: (a) g-C3Ny; (b) Ptop-CN; TEM images: (c) , (d) Ptoe-CN; (e) g-C3N,
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