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Abstract

In this paper, carbon dots (CDs) with different absorbances are synthesized by hydrothermal method,
and the effect of the absorbance of CDs on the photocatalytic activity of CDs/TiOz nanocomposites
is studied. The structure, morphology and chemical composition of CDs/Ti0O2 nanocomposites are
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characterized by transmission electron microscopy, Fourier transform infrared spectrometer and
X-ray photoelectron spectrometer. The degradation of Rh B by CDs/TiOz nanocomposites is moni-
tored by using Rh B aqueous solution as a simulated pollutant under sunlight irradiation. The re-
sults show that changing the absorption of CDs can affect the photocatalytic performance of TiO:.
The intrinsic absorption from carbon nuclei can improve photocatalytic activity, but the long-trail-
ing absorption from surface states is not conducive to photocatalysis. In addition, the adsorption
amount of CDs can greatly affect the degradation efficiency of dyes.
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1. 5|

RSk, B Tt ol R e, AZRIEmIEAE H a6 ™R iR 5575 Jebkik, oI KA 58
g BT TRIK . AiETg /KA 7 TS He 55 2 FhoRIE AR HER, V20 WA AT K4k )
KRB XS aEE SR AW RRME S EY, AR RERKAES RS
FAL ™ FE A o DRI, 5 G 1) v 05 25 B A L B 75 v B RN 3R B8 52 T 70 4R o ZE D TR B
TREE VRS ML GRS, R AR R — RS N H IR E St B RS A A,
B ECZ AR IR BH B R AL b 268, K i5 R o A=, BA S A —kis 1], &JRE
WP AR AR, Sk, SIS T REARE. 24, THMEER, Ela R
WAy R BRI A [2]. Hob, TiO REE RS EBEAMYZ —, BARAMK. 5 T4
RN, R AOC LA R3], (HIE, TiO HAFFER KBRS (1) 259558 R K (3.2 eV),
345 X REIRSCAL T 48 A6 X SR R BE O, T8 AR H6AX i R BH Y6 1) 3%~5%, 335 3% A BH B A FH 2 K
1K: (2) WO R BT - FE AR, IR T MR J1[4]. A T $m Tio ez,
HEE 7o 2 S F B, BiESEBAR5] e BB A6]. Biistd)E[7]. SRR 48]
SRIEMRO1EAT B 555,

T R EA S LR T AR S S S e, AT G VR RE L T PR R DA B T %8 (R 45 K SR R
345 FL OOV 1) TiO2 YA I AL AR 38 W 1R . H T otk Tio. MR FEM MR R . A
%L 9-CaNgs BRACKE . BRAS[10]-[141%5 . 7 5 (CDs)E N —Fiugh B (R IE gk b RE, Bk Ra e it
U KFENE 5 TAEME DL RAF I AR VIAH S PR S5 i, SR on] IO AE T FL oA R 1) B e SR I DAL
G TR AR PE[15], O R T A RRAR[16]. WAL K[17]. S 1E[18]. JeHEAb[19] 4 4 .
5 H A B AR —#F, CDs 75 T2t TiO2 LAMY 5 F M A0 14 B8 J7 1T 52 BBk 1 22 1) 961 - Han 48 A [20]
KK BGE & T 406K 5 CDs Al CDs/P25 S3 it 45 M4k 7], CDs 1) % W i1 [ (200~700 nm) & 2 $2 7+
T P25 FRT WG RE /7. Mozdbar &5 A\ [21] K /K #0246 T CDISTiO 4K F &ML, TEr] WG R F%
fife I FR R E, BARBS I ISEEY) CDs-550/TiO, 49K 5 -G M RHE 1 W% T I AL B R R AR 5= . Qu
S N[22 R FH/K gl 46 7 3 98 CDs F1 CDs/TiO, KB E AW HL, KBUE Tio, 49K Lii# CDs
A LA A0 TE TiO2 K E IR WG, $& i FAE SRS - T WO e AL B A8 0 3& 1% . H AT
FURHB XS CDs BT 5 TiOz e RE, 17 0C T CDs ANRIMRGEEXT CDs/TiO, 4K & & MR fit
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PPERE BN ARG FU D o 61 DA BB 8, ASCUURTARIR AN IR 2 9 S B AT AR SR K I & B 1
HARNFWICHEER) CDs, Jfil# 7 — RIIA[F CDs WK E 1) CDs/ITIO, K E A6 H, HHiizEa
FORLBALTS 2% P W] B (Rh B) BRI RE .

2. SCUGER4Sy
2.1. SCIEHARL

FBERROMTAL), T RIERAERA R, REGTa), FETARERFERAR: 99k =%
104K (99.8%), Bl TIAFIAE PRA T s N,N-— F 3 Bk H(99.5%), Bl TR IR A .

2.2. CDs Hy#I&

T I K B SO S R TR S R, & A AN FITROGFER CDs. KAT IR BR AR 2= (L& L 1:2)
PL6. 12, 40. 60. 120 mg/mL ¥R 23 VA MEAE 25 mL A N N- - FRIE IRz b, 20 5i%F B CDs AL B.
C. D. E ¥l K IR B IRAEWIINIAN 40 mL VUG LMot BTN s e rh, Pl v e S e 4% 2t
Fith, JE(E 160°C N RHF 8 h.

2.3. CDS/TIO AR EEH R EIBIZ

¥ 0.1 g ¥ TiO, /M BATE 10 mL 78487k, CDs /AR EAHRIVREE, 1k~ 7ER Bk F 4T 2 h
RO Ao BRERFTFE S VAT 12,000 rpm B0, FEHIZRTKIEDE, BRIALIK CDs, HE
BRSO BURBIEYEE I E AR BUE 30 mL ZEEE K o AT A AL EE, B G A IR E] 10 min,
HEFIRHON 0 2 5, DLEAZ CDs #£ TiO, BRI R, 70 AIXtR COL 1. 20 3. 4. 5, RJa & #T,
#1175 CDs/ITiO 9K & &kl

2.4. CDS/TIO K E AR BFRIE

FKH UV-5500PC &4k - A W0 6 0% B 06k i 46 CDs WGk 4T 77T H JEM-2100F % 5 B 1
B EE T #]45H) CDSITiIO YK E S MBI NS SR A HFE; 83 Nicolet iS20 fH B AF 34T
AT 8 B BORE S IR T B RE ] R K Alpha X 548 % LT RELE AT CDS/TIO, 445K & & AR
e BT T 4T
2.5, StELEENE

TE AT WG R 5T ATl 48 FE 5 Rh B DG HEAL BRIV . % 25 mg B & #4185 50 mL Rh B /KA #7(10
mg/L)VR A, fEHAEEYCIREE N HisE 1h, COAEI MR P65 . SRJ5, 4ERpBiRE R va i & T al o ig
B, 4B 10 min BEATERE, B0 IR R LS. @8 UV-5500PC %4k - 1] W66 i & RhB %
AER WU (554 nm) 4k FRWR G FE
3. &R5118
3.1. CDs BYF=AE

B 1 JEIR TEEANH S5 N A i CDs B IS4 - v IIRIE S, v BAR I CDs A-E ANEFE SR AMX
A 7 ] WG X 3 B A o e, I ELX T L DX RO R IR i 5 . Ho, E 320~360 nm i P AT
W IR T C = O #8¥ n-n*BRIE, i 400 A1 500 nm A RIS I A R 105 & 45/ HF C = N I n-n*BRIE[23],
500~700 nm Y [l A AR UAC— FBE A R 2R E 3R THI A BRI o
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Figure 1. The ultraviolet-visible absorption spectra of CDs
1. CDs HIEES - AT MIRUTS 1

3.2. CDS/TiO, K E AR BRIE

KBS T R LT AR RL X 0 F T RE X A MR M AT T R AE. &
2(a)’y CDsITiO, & 7 B %, KRB ER Tio, Rl ER/NERLE CDs, H5 Tio, BHL44,
Kl 2(b) e oy HEEME, CDs (JUSHTE 5 nm AcAs, AT DABH S A0SR 3 i A% 2640, A 0.211 nm 1 0.350 nm
P14 A% 2% 20 1B) B 43 9) U1 JE8 A S 11 (100) & T A4 K TiO2 HI(102) & 1 o

Figure 2. (a) Transmission electron microscope images and (b) high-resolution images of CDs/TiO2 nanocomposites
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Figure 3. The Fourier transform infrared spectroscopy of CDs/TiO2 nanocomposites
[E 3. CDs/TiO YK E &M R HE EM T HRLT SIS

DOI: 10.12677/ms.2025.152033 284 FHELRL


https://doi.org/10.12677/ms.2025.152033

SR8 L AR 2D A ORI U S AR AR I B fE

Bk Ry, WE 3 Fianh 5 Fh CDs/ITIO:

GRS AR B S LA 60, BTA AR WS (07 B S50 ), ASCA7 7 IR WA Ve 5 B2 s A [ PR 155
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Figure 4. the X-ray photoelectron spectroscopy (a) full spectra and (b) details of CDs/TiO2 nanocomposites
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Figure 5. The high resolution (a) C 1s; (b) N 1s; (c) O 1s, and (d) Ti 2p spectra of CDs/TiO2 nanocomposites
5. CDSITiO: MK E A MBS S #4(a) C 1s 35 (b) N 1sif; (c) O 1siEFn(d) Ti2p i%

N TRt EE MR ZH BRTT = A IRES, XWIFER T 7 X S ot v e, =
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AR HIN 284.8eV. 398.4eV. 457.3eV. 529.1eV. KA S EILR, M HiBfAERSE, K C
N TSGR IIAFIER B CDs 4£7E T CDs/TiO 4K A AR R .

K155 Cls. N1s. O1s #l Ti2p (0 #Ei. Wil @), Cls i s #Eik i =M pg, 283.3
eV. 285.1eV #l1287.2 eV 4L 435IV J& F C-C/IC = C. C-N/C-O 1 C =0/C =N [26]. & 5(b)inRT N
1s im0 i, =AM FE I IE%(C = N-C, 397.8 eV~398.2 eV). MEI%%((C-NH, 398.5 eV~398.8 eV) Fl f7
HA(N-Cs, 400.2 V) [27]. [ 5(c) N O 1s KIF 43 #, 528.2 eV. 529.7 eV 1 531.8 eV = AMEH &
F Ti-O. C = O Ml C-O/C-OH. & 5(d)E/R T Ti 2p HIEn L, 456.8 eV Hl 462.5 eV ALHJIE5 510 Ti
232 F1 Ti 210, BEHHERLL Tiv B NAFETE[28] 456 8 HLHF AR LT A i A XS 20k i 1 RE 1S 45 R AE
Uil CDs 5 TiO, I E & o
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Figure 6. The degradation (a) rates and (b) Kinetics curves of Rh B by CDs/TiO2 hanocomposites; (c) ultraviolet-visible ab-
sorption spectra of Rh B after degradation by CDs C/TiO2 nanocomposites; (d) histogram of degradation rates

6. CDsITiO2 K E &+ RIPERE Rh B B9(a) PEREZ; (b) Bh/15EBH%ZE; (c) CDs CITiO2 K E &+ RIPERE Rh B B9
oh - AT LIRS (d) PERREESE

N THEFL CDs HIWOL RS CDs/TiO, AR R A B HALFEVERI M, K BEA A FBOLEK CDs
A-E 5 TiO # AT &, ERFDEIN T, LA RhB REBOVEALS G, B0 RhB f4540 - m] IO
W, LAE CDsITiO KR Z 506 B Rh B BUBEMETE L. CDs A-E/TiO 9K G FRME KFH e F B
Rh B /KB ADEHEACTEREMN S 6(a) o, THEEAE K BH ' S E I 18] 18] B% (C) Ja MM 1T (Co) Rh B 4
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AIE TR AT 0 P i B2 L o W6 AR, DR BE DGR ™ B SR Rh B 130 7 % i 2 an < 6(b)Fir s, HHJ7#E In (Co/C)
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v CDs CITiO 9K E G MBI e tb MR S tE, JLFEME Rh B AR ER A0 - vl WSO an 1 6(c)
FioR, A LA E] Rh B PAFAE SRR BRI . 5940, WK R AR WERS, /2 T Rh B 7E 4RI FE
HORAE T LA T R R PEA[29] . 1 6(d) AR T Rh B BRARECR (W) E 5, WA EEF], W CDs
AJTiO; 3| CDs CITiOz2, EAMEGHEAIEREZHTHE T, XA T CDs WAZXS AT WOt I AAE W fE 77 1 1
98, 1M CDs C/TiO, 3| CDs E/TiO2, E &M BHEDGHEAL I RE XA PRSI Y, X AR &N CDs #—3
SRR AT WG Y 3 R AL T 500~700 nm (AR IR, aniEl 1 B, T 8 4 W WSCER i SR 1 2 T ) R
BN, TERIA S ER T2 5, H 2SR B T B .

N T PR CDs X} TiOp WM iE M EAER, B T CDs MRt pIsem . (EAERIZ,
CDs [P b & m] LR KFRFE b g Jub s . R A R 17 4] CDs k&, 1EH CDs
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Figure 7. The degradation (a) rates and (b) kinetics curves of Rh B by CDs C/TiO2 nanocomposites
[E 7. CDs CITIO: K E AP RIIERE Rh B BY(a) PEMEZRFI(D) Zh1FMh%k
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