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Abstract

In the photocatalytic reaction, the proper band alignment and tight interface effect play essential roles
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in the separation of photoexcited charge of photocatalysts. In this work, B-CN/P-CN homojunction
with local electronic differences and uniform dispersion were prepared by a simple pre-doping and
molten salt assisted two-step calcination method. XRD, FTIR, XPS, DRS and electrochemistry were
used to characterize the structural properties of the materials. The results indicated that the doping
of B and P alters the electronic structure of carbon nitride, forming a built-in electric field at the B-CN
and P-CN interfaces, promoting the directional migration of photogenerated carriers. The experi-
mental results of simulated degradation of organic pollutants RhB also showed that B-CN/P-CN
showed the best photocatalytic performance. After 60 min of illumination, the degradation rate of RhB
was up to 97.5%, and the degradation rate constant was 1.5 times that of pure CN.
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2.1. fEHFIRTHIE

B-melem. P-melem. melem [l #: FREL 8 g = ZRENEH 0.05 g VUSRIEMI RN T WHeR R0 B8, 784>
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WE(UV-Vis DRS). K H FL/FS920 %6 il G R: b FAR A 2 e i (PL) o R AR I — B A R
THAFIF LA E T, BL AQ/AQCHAE S LAk, LL Pt F rBRAE o Badl, B R IRIRTE FTO L(TH
Bl 0.283cm)VE N TAER M. HARIEE pH = 6.8 1] 0.2 M NapSO4 1B, L FHPT(EIS)MI B4y - B 4 dk
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Figure 1. (a) XRD and (b) FTIR spectra of CN, B-CN, P-CN and B-CN/P-CN
1.CN, B-CN. P-CN %1 B-CN/P-CN AY(a) XRD iZEF1(b) FTIR it [E

Nk 25 A TRE S I G B A R S 2N A s FRATT H AT XPS RAE . C 1s W s 20 itk B (] 2(a))s
TG RE S RG] A0 i = A, 3 HIAL T 284.6 eV, 286.4 eV £ 288.1 eV, H:1 288.1 eV iR i,
f7T 286.4 eV Fll 288.3 eV [l F ZE ok { & A A IR S5 1 1) sp? 24k, X2 LR AL BRI £ T 45
F, 1fi 284.6 eV HINEIE— VT8 T 24 kst . (EERNZ, AHXFT CN, B-CN £ 5 FIH)E T (N-C=N)JE
G0 (1 25 G BeAHTICA BT/, 177 P-CN G BTG N . X 25 G Re 784k R ZE R R 2 B Fl P 135200 38
(1 72 PR R, 0T N ROk, B ERTFR TEm 7, 1M P ETFRTE B . K 2(b)k
N 1s BIfm o #RG R, AT 398.8 eV i JE T LM I b U + 1) sp? 2246 (C-N=C), T 401.1 eV ]
TV T U LR A R ) = G N=(C)3o kS 1 R 80 PO T o 85 A 2 2R T L R A 4 ) 2 AR 5 4 o
HiF 404.0 eV LI EE R T A RS (C-N-H), FEETFREMMRE. & 2(c)fE 2(d)A Bls #

DOI: 10.12677/ms.2025.151019 163 PR R


https://doi.org/10.12677/ms.2025.151019

Wrse <&

Pls M43kt 8], P& B] 7 B-CN. P-CN 1 B-CN/P-CN £ 5 H i) B F1 P 5 LA —Fh e NAEAE, 43 LA
B-C f1 P-C e A AFAE[15]. UL RTHEWT, 5748 7 £ EHURE LR LS5 sp? 24461 N R 7. 54k,
FES A B A1 P S S 0& R LR B s & R T B AT P 3 24 I AL BB R

288.1 eV 284.6 eV C1s 398.8eV  N1s
N4V~ CN CN 4040ev  A011EV
— ) —
> S
© BCN | ® | BON =
= = -
17} ‘»
c PCN | C | PCN
2 8 ”
= [
B-CN/P-CN B-CN/P-CN /\
290 288 286 284 282 408 406 404 402 400 398 396
Binding energy (eV) Binding energy (eV)
(@) (b)
B1
1915 oV s 133.2 eV P2p
— B-CN m\pm
S -
pc ' ! /\/\M 35 v v v -
- VVV LA M ©
b N
= >
2 MCN : Mm
[} c B-CN/P-CN
-— M o
E A B L PSS,
196 194 192 190 188 186 136 134 132 130 128
Binding energy ( eV ) Binding energy (eV)
() (d)

Figure 2. XPS spectra of CN, B-CN, P-CN and B-CN/P-CN samples
[ 2.CN. B-CN. P-CN F1 B-CN/P-CN # & H XPS iZE

3.2. ENFINERSLERERRIAE

3 ONFERR B EG . BT LLE H CN O ASZ OIS, K EELE 100~400 nm 2 [d],
BHAZ)N 40 nm. 1] B-CN. P-CN 1 B-CN/P-CN Ff 5 [FIFES-5 CN (PR EHHE, 12 B-CN A S 4K BE 1
KEELL CN [l oK —2e, fitkn] W B Al P (15 20t HOE SR dE A b i%A s .

TEIE N [P B 2 BT TG 3R 45 A R AE S SR 5 A R N B R IR RIALAR 20 AT AR o« AARE b
(1R ot P S5 o 22 (1] 3(a)) PTG R o RO R B T 2 TR 35— S B, 8 T BB IV BB th 42,
FKHARIE AU R, CN BIEE R E AL 63.1 m2g™L, 1 B-CN. P-CN 1 B-CN/P-CN £ ()t %
RS04 43.4 m2g™t, 40.3 m2g™t A1 56.0 m2g . sLie4 R W] B 1 P Jo & 14528l B-CN/P-CN [A] )51 45
MR CN FILLR T ARBS A 8N . AE 4(0)BE AL o A R B R B, CN LR 2 A R B4
£ 3.9 nm 1 16 nm iy, {HIGERB I [E) BT 450 5 BE b I FLAR L CN A B/, FLAR IR vT e
SBOL LR MR FEF &
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Figure 3. SEM images of (a) CN, (b) B-CN, (c) P-CN, and (d) B-CN/P-CN samples
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Figure 4. (a) Adsorption desorption isotherms and (b) pore size distributions of CN, B-CN, P-CN and B-CN/P-CN samples
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Figure 5. (a) UV Vis diffuse reflectance spectra and (b) band spectra of CN, B-CN, P-CN and B-CN/P-CN samples
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Figure 6. (a) PL emission spectra and (b) EIS Nyquist plots of different photocatalysts
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Figure 7. (a) Degradation curves of different catalysts under visible light; (b) Proposed -first-order kinetic curve; (c) Cyclic
test diagram; (d) Free radical capture experiment diagram
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Figure 8. Mott-Schottky curves (a) CN, (b) B-CN and (c) P-CN of electrodes in 0.2M NazSO4 electrolyte at different frequen-
cies; Band structure diagrams (d) before light and (e) after light
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