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INTRODUCTION & AIM RESULTS & DISCUSSION

Morphological Characterization

This work presents the design, synthesis, and application of advanced doped and
composite graphitic carbon nitride (g-C;N,)-based photocatalysts for the efficient
degradation of diverse organic pollutants under visible light. Sulfur, yttrium-,
tellurium-, and strontium-doped g-C;N,, as well as 2D Z-scheme S-g-
C;N,/WO; composites, were synthesized using facile thermal polymerization, two-
step pyrolysis, one-pot calcination, and wet-impregnation methods. These materials
exhibited significantly enhanced photocatalytic performance compared to pristine g-
C;N,, achieving up to 99% degradation of industrial dyes such as methylene blue,
acid orange 7, and congo red, as well as pharmaceutical contaminants including
acetaminophen and 5-fluorouracil. The reaction Kinetics followed pseudo-first-order
models, with substantially higher rate constants and shorter half-lives for the doped
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electrons. Structural, optical, and electrochemical characterizations confirmed
improved charge separation, band gap tuning, and stability of the synthesized
photocatalysts. Biocompatibility tests using seeds demonstrated negligible toxicity
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and potential applicability in environmentally friendly water treatment. These ] S
. e 3 . 20 - 0.1 I
findings underscore the versatility and efficiency of doped and composite g- 5 sas SN e
C;N, photocatalysts for sustainable remediation of various organic pollutants. I e VR S VR VIR VIR T
avelensht(n.m avelength (n.m

Brcul.mf_r Triazine _b) 3 | 7~ ( ’« 33.951 J/g
units | ). 100 ~ -

50.27 °C
116.82 J/:
Z60%WSCN g

= 671.99 °C
| 80
A . 153.24 J/g
|/~--40%WSCN 568.51 ° 170.39 J/g"| &

619.17 °C 1

L S . . .

METHOD "[d z

40%WSCN '804 em” !

=

(=3

=]
1

44.13%(187°C)

[-a)
=

20%WSCN ‘805 em”

471.10 J/g
~-20%WSCN 571.04 °C

] —eN 70.79%(787°C)
- 8€N @400 M\ . i
1/--SCN 204—WO0s .. 79.56%(662 V()

Weight(%)

Transmittance(%)
&

Thermal 3 2

. SH R - /"—_\/__\ —20%WSCN 79 22/(638 0
Thiourea ¢ ( Ponmerlzatlon d - = i
- - 850 ' 800 75 100 200 300 400 500 600 700 B 100 200 300 400 S00 00 700 800 900 100
Wave number (¢/m) Temperature(°C) Temperature ('C)
o o Q g) s 40%WSCN 10
Ultrasonication | and centrifugation HS 9 o h) i = -
Qls 40%WSCN %
wif sl PR
Sulfer doped Q 3 . 3 =
u - s 8
iy p 5, O O e Cls 2z —SCN
graphitic carbon nitride d A g «on  |E L
2 e 2
Sheets O O O O 5 Nis =
Cls
e = T CN
0 200 400 600 800 100 : ' i
Binding energy(eV) 20 20 (degree) 40 60

200

Heat Flow (Normalized) Q (W/g)'

Sulfur+Strontium  Sulfur +Tellurium  Sulfur Doped g-C3N4 sheets/ Sulfur doped g-C3N4 sl Sulfur doped g-C3N4/ Biocompatibility test

doped g-C3N4 sheets doped g-C3N4 sheets, Tungsten Oxide Composite  nickel hydroxide Nano  Calciu carbonate composite
(Sr+S-C3N4) (Te+S-C3N4) (S-CIN4/WO03) (S-CIN4/INI(OH)2)  (S-C3N4/CaCo3)

Drugs: Dyes: Pesticides:
5-Fluorouracil ~ Congo Red Carbofuran,
Pollutants Tetracycline Rhodamine B Nipyram
Acetophenomenon Methylene Blue
Cetirizine Methyl Orange OIS
Metformin Crystal Violet Tetradecane
Acid Orange-7 ~ Uctadecane

Photocatalysis

% - 5 l‘ \ .. \ ‘i 3 \al:» v 5 ‘2'51 _L £ ;“} X S ' -‘ ~: ,, f = F P 28 1
o CoN| | Wt — Growth in degraded drug solutlon (after treatment)

AOPs o
| We synthesized sulfur-doped g-CsNs materials for the detoxification of drugs, dyes,
| pesticides, and oils, demonstrating high photocatalytic efficiency. Mass spectrometry
> #0220 +00H analysis confirmed effective pollutant degradation, highlighting its potential as a
OP OP sustainable solution for environmental remediation
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