PR ST S RH 2024,18(2) :350-356
Materials Research and Application

DOI:10.20038/j.cnki.mra.2024.000219

JRF 15 2% XF A B B 4 o ik . o8 B & St 1 B RO 32 M A 32

AR IE LR, P KR
("Rl B S RER B, ) 24 7 M 510006)

WE: R A A LFRRTEA LR I8, ) 2 A T4 8T b5, 50 2 b3k L.
BREMABEEALSREN 2 TEMBYHX PR EEH 2 BB WAL EBE., WFHRKEEFH
AR PSR, KA B RE R-BERFEA R, H&T 3TNGB AR, 558 A NCDs 3
% 2 8 B NSCDs KB 48 & NCDs+NSCDs, FIHA#E FEME BHETFEMEMX T ETHEAL
THEWAR ARAEAT A EENN R TR ELRE RET OB ANERAATEM AR EEAK
EMR,HFRT 3HBR AN MR L K., FRLEREVN NCDs 2 Z 4@ F KA, NSCDs % 4 &
FHRRAERLELT, W NCDs+NSCDs % & R FH LA BEy 2 A b 3Ma K0 H4 04 0ok H
A, RFA/NA1.8nm. MUNCDs B8k A AE 1§ h A1 4 L B v NSCDs W R EBR B M AKX £ T 7 #,
NCDs+NSCDs Wy fE W & & T H A, B8 EFREMRT NSCDs, HEZREREB AR FAEMNI A
ERERELERM, BHTRAGEEAENADN, XABLREFECI N ET . 3w EE B KOLEH
THEMGER L, AMERRKKEKFEAES, L+ NCDs+HNSCDs AL L e m g, kWL EA
FOBE MY R KPR o WM . 2 UM Y B TR & fF AR R B R K TR JE 3 5E  NCDs+NSCDs 7 F B B H 8 A

http://mra. ijournals. cn

Email:clyjyyy@gdinm. com

BERE,RA LR R T EORE A

ARBTEHH,

AHE I R R T B A O BOR O RO SO

KEW: WA R TH R EBR R R | BAF; 2 B B AL RO At

HESES:0613.7 NERIRERG: A

XEHS:1673-9981(2024)02-0350-07

S| 38K R, TE s, WK AR R T B 2 0 O TR AR P S OCECR e ERE R R BF ST (T ] MREEIF ST S N, 2024, 18(2)

350-356.

TAN Chao, WANG Kewei,HU Yongjun. Study on Photoluminescence Characteristics of Carbon Dots in Different Ligands[J].

Materials Research and Application,2024,18(2) :350-356.

0 3518

e R L T YUK B R AR o 7 454 e R
St A Uk R SF#E 0—20 nm 22 i) 19— 28 Z 4k Rk 40 K
BB, 2003 4F |, Science 2% 5 8 i T 0 & B
KRB 2 — . R TS R EZEE A X
ANEA EMESBITE (W Cd.Pb . Hg %) , 744
oS BRI W2 T T 0 kB, T
PEEEAAMTHE— 2 R T — 8NS5 P n R &= T
(AN i 7 0 A Sl it 7o RS B 0 B TN
) o TR AT BRI RE T T N T A% A0
o an e AR ) B e A N TN B 2
WE AR T, 32 B R A5 R il 5 29 W sk AR g 5 0 5
Sy A B SR HLE AT Y O 2 M R, OF BB RS
LSRR VA R ) o W ok (B A

R RS K FaWA BN ER,

W5 B 87 : 2023-03-23
EEWAB : HKAKFAE 4 H AT H (500190118)

T8 U R I R T B S A RO R A
FH BT B G R T = A SRR A
B i FT RA& HHAL E  0kt, DA BR IR D 5E T Bl Y
AR AOLE . RIEEEPERE, 7T IF A BT
B TS i DA R e O R A . B A
J BN D R (B R | B R R AR - ey
B TG R AR F b, U AR 2 o 85 BR A Ok FH BE

Tt A8 28R RS M O T, ST A B T B R RO BUR
ot 5 A S0 2 TR B R AT R G AR X IR O A R
W —HE SR O R R R R T R A
7 B B, AT B K iR A S A BRI
0 BRI K 22 B R IR s U R O
ENNINEIPNG B 9 R S XL N E S P A R T
T N R BT AR e TR B A i T
TH R TEMS /T AR T R E A

A G, O F T AR RIS ) A B AR ST A B S e B e e A R . E-mail: ctan826@163. com o



T 45 < JRUT 45 2 oF AN ] TC A T i 5 DG B3OK D P RE S I T 5

351

I R O B O R LA B T R R
551 A A B BB AT AR KOG &R, A 94 K 48 A%
SR NSO RN T Ol N SO (U s O-a AN
Fe!™0, RN, B 4 @ NN A R 22 0 BE W)
S IR e iR T AR AR SRS
RN RN SN N Y e o & S AU R 1
R 1A AR S RO K LB @R A O
il & T Z a5, IF 5O FH A A A4 s TR R
W B E B RO ERE AR R T T Z M F %5 . Ding
LR — B K IR A T R R L T S BB
R & AR B i, 7800 R T AL S 0 R ok
PERE .

AR SCHE 1 3B 4 A - GE BT Y O 3 A TR
J(NCDs) | B 5 (NSCDs) K iR 4 Bk 5 (NCDs+
NSCDs) , 3 H X H A oL B 42 2K 5317 T 4
B B 5E T AT AR AS ) S AR rp 8 S B0k Sk RE . TR
iF, R AT D58 A X 3 b sk s B o BOME R AT T 4
BT o ARHIFFE Ry Bk 1 % S R o F Al 453k b v o7 FH 42
H"TS%,

1 XIEHERS
1.1 &RF

S5 i R R AL 46 AT R (418 =99, 50%0) R
R (4R 99%) LK & iR (2l B Ry 99%) , ¥l
H 2 FE AR\ TR (O Brat) , Ak 2im ) A e
K (AR, 25%—28% ) N, N- FI K& F [ Ji ( i
=99.9%) , 0 A BTRLT AR (O Bral) A2k
BEHE 2 J AR = SEUR AT A O AT 4% (/N f 2% 0 i
Biovake) , 7= H £ H 4& ¥ E % 4 7 Biomed

(a) O OH

0
200°C, 12h

OH OH+NhZJJ\NH2 e o2,

BT, TR

(a)—NCDs; (b)—NSCDs; (¢)—NCDs+NSCDs.

Instruments Inc.
1.2 Fi&

R 4 SCHk [ 23-24 16 ik &0 38 L BT SE R
HE. T K3 g R M2 g iR R N A F
100 mL Y #8 4l K, 78 60 °CF i £ 10 min Ji7 F-#
710 mine ARJE BB AR E IR R 2N, 78 D
gy b N AR P THIR (TR R 5 °Comin ) & 200 CJ5H
B h, &, BERAHNEZRFEN 24,24
T4 5 15 28k 5 (NCDs) o [RRE, 5% 5 (NSCDs) Al
IRA B (NCDs+NSCDs) th F2: 2% B A 1Y 5 32 1l
%o 3 g BEIR 2 gMYIRZE 0. 5 g iy 2F R & iR
JAE] 100 mL 4 48 4l K v, 4% B E R 0 i) 45 20 3R mT
15 2] f 15 (NSCDs) AR A ik 55 (NCDs+NSCDs) o

2 #REIFR
2.1 HmEHNERNERFRRA

[ 15 NCDs.NSCDs Hil NCDs+NSCDs f #l
AR . B LRI, T 25 0 3 Fhik i 34 1
BAIFEMFRE . IWIRE M EF 2], HHAE
BT REA X E REH &g B A Ak R R
L J5 B AR S5 R R Bk R B 2 R T, R
o 2 R 45 # 2] B LR S A A L A
FEILPA BT LA B A R S oS P R BB e BBk
N O L R S [ S T R NG NSRS =R N
e LB 05, T LB OB £ BE MR K B a5 AT ) o
M (CDs) | B 2% B 5 (XCDs) 1 3t 48 2% i o5
(XYCDs) o [F B, i B fe s BT 3 & 09 T g 3
VA B0 T 428 L 4 AT T 5 A AR

NCDs+NSCDs

B1 SHERHRAHNERTEE

Figure 1

Schematic diagram of synthesis for three doped carbon dots
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Figure 2 Scanning electron microscope (SEM) and transmission electron microscope (TEM) images

of carbon dots
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Figure 3 X-ray diffractometer (XRD) plot of carbon dots
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Figure 4 Carbon dots under natural light (left) and under a 365 nm UV lamp display optical phot-

ographs
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Figure 6 Emission and excitation spectra of carbon
dots, respectively
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Figure 7 Optical photographs of carbon dots in different organic solvents under natural light (left) and

under a 365 nm UV lamp
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Study on Photoluminescence Characteristics of Carbon Dots in
Different Ligands

TAN Chao, WANG Kewei,HU Yongjun
(College of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Carbon dots are widely used in various fields especially in the field of photoluminescence due to their adjustable

optical properties and good optical stability. The photoluminescence of carbon dots is closely related to the molecular structure

of carbon sources, in which the dispersion of carbon dots affects their luminescence intensity.

In order to study the
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photoluminescence properties of carbon dots in different ligands, carbon dots NCDs, NSCDs and NCDs+NSCDs were
prepared by doping synthesis and solution dialysis , the morphologies of the three carbon dots were observed by scanning
electron microscopy, transmission electron microscopy, and X-ray diffraction. The light absorption intensity of the three carbon
dots was measured by UV-vis. The dispersion and luminescence properties of the three carbon points were also studied. The
results show that the morphology of carbon dots NCDs is two-dimensional fine sheet, the heteroatoms of carbon dots NSCDs
are loaded on its surface ,and the doped atomic groups of carbon dots NCDs+NSCDs have strong monodispersion. The three
carbon dots are uniformly distributed as nanoparticles with a size of about 1.8 nm. Taking the carbon characteristic peak of
NCDs as the initial position reference, the characteristic peak of NSCDs has obviously shifted to the left ,and the characteristic
peak of NCDs+NSCDs also shifted to the left, but it is not as obvious as NSCDs. This is because the introduction of doping
atomic groups changes the crystal face spacing, thus affecting the size of the crystal face spacing of carbon dots, which shows
that doping atoms have been introduced into the carbon dots. The three carbon dots all emit green fluorescence under natural
light , and tend to shift to blue with the longer excitation wavelength , among which the mixed carbon dots have the deepest
fluorescence color , indicating that the carbon dots of NCDs+NSCDs have stronger hydrophilicity and dispersion, and the
enhancement of dispersion will enhance the luminous intensity of carbon dots. The emission intensity of NCDs+NSCDs
carbon dots in different ligands is the strongest, indicating that its dispersion is enhanced ,thus enhancing its photoluminescence
performance. As a new generation of carbon materials, carbon dots have promoted the development of various fields and
further understanding of carbon materials.

Keywords: carbon dots; atom doping; photoluminescence; surface modification; dispersivity; ligand; luminous intensity;

fluorescence
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