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Abstract ; Carbon dots have the advantages of wide sources of synthetic raw materials, adjustable lu-
minescence performance, and good biocompatibility. They have huge application potential in the
fields of bioimaging, ion detection, luminescent materials and other fields. The preparation meth-
ods, the luminescence principle and the application of carbon dots are reviewed. The preparation
method of carbon dots is emphasized. The latest progress of carbon dots in the fields of catalysis and
biological imaging in recent years is summarized. The synthesis of carbon dots is further optimized,
and the luminescence mechanism of carbon dots is deeply explored. The preparation of carbon dots
with adjustable luminescence wavelength and adjustable size is of great significance for their applica-

tions in light-emitting devices, bioimaging, sensing and other fields.
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Fig. 1  Effect of CDs in the regulation of different physiologi-

cal processes in plants'"’
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Fig.3 Schematic diagram of carbon dots prepared by elec-

trochemical oxidation method "’
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Fig.8 Schematic illustration of the GO-based sensor system
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Fig.9  Possible catalytic mechanism for TiO,/CQDs under
visible light'*!

4.3.2 WwiEL

e i HLAT R LR TETAR P R | LR
DS B EE T, 1 AR H A2 T A T R I
R AR, Yang %5 38 it — 45 B UUB 4 8 Y R
A B A2 Bk S (N-CQDs) |, il 45 17 7 44 K
NiFeO, H17E A A& 42 Fe i 2 19 = #8622t b1 L,
H T NiFeO, HIf% 5 A8 24tk i Z M AAE R B
LR B0 FLIET , NiFeO, NC 24k A4 8 3 B
M H AL BT E M fE (OER)  MEE B H ST AY
RuO, fEALFIFT DSA LR AT T b4, IR H AL
B AR I v A7 AP Bl 2, DL TR SE PR
YRS R4 0 < 0 it B R 20 B8 38 1
Xiong PZH O - 1 T —Fh a7 ARG FH CDs il 4
Coy Sy/ Tk A AL AL L 1) HE W, 38 22K CDs Fl Co, Sy
YRR FEHEE N A1 S Ie4B 2 i m 3Lk rp | 3545
T CoySy/CD@ NSC A4}, il 5 it B AN & 10 fros
CDs IFIAFEMR T Co,Sy AN HKHL T 154 Wi 72 rh
AR R AR (i T HAEIAR i o0 A, e

PEE T W R T AL 5 R Co,Sy/CD@
NSC XJ 434 J5 W (ORR) AT 48 % B ( OER ) 3
PN A A A T 2 A 0T P, A
BEAE T #0461 Co,S, @ NSC ., Tl Pr/C H B I
RuO, L], X3 T 4E b 4E 5t 4 J& 5& ORR Al
OER MU REAME AL 1Y A B2 1t T 87 1 S8 3, 3
V4 IR AE ) ( TMPs ) BT AL RCR | BAR G 55
P s, R MEAL AT SR B (HER ) 19 R4 f AR 7]
Chen 27 £ TMPs 2 i UL FUBR T 5 (CQDs) ,
T I TMPs 2 10 RIS Pk o7 i B0 45 v 1 i
FEHT R PERE . BL AL, AR R R B U B AR
EFEAE

Hindered gr U\?

Freeze-
dwmb EQ

Pyrolysis

(NH S, ()R

6/(

[ PANI
Iut

hyd oge
Freeze- Pyrolysis
@ aniline ‘ oo 0°C ~ drying m

© CDs

§ pant . ,
2 Uncontrolle {gjr wth

e Co

@cos,

10 Co,S,/CD@ NSC Fl Co,S, @ NSC HY il % 2 F¢ /i
=

Fig. 10 Schematic illustration of the preparation procedures

of CoySy/CD@ NSC and Co,S,@ NSC*!

4.4 HEEAWRMKA
H AR 2k 5 2 A b R i , E AT — 42
AR B AR, AR B T AR
ZIALE Y, LA B R IR | B SR | (0 2R
S5RGBT B 25 7 AR AR SR Y B AR SR
G080 TR, T DA A A e A A% R B K B D K B
T IE T A B R R kB AR A R R B A
RERE R, 2013 4F | Song 25K VU £ R 41
ERAE IR T S5 B Bk 5 5 R L MEE(PVA)
WA TG OWER B TBEC IS  VE# 4r
PR s R0 0 BE A 5 R O BEIE il T AU
3 3o SRR P [ A A — AR B R 1 ke S
1 H Re A AR 30 S5 s fee T —miR A&, i
ARG . — B SR A AR
A AT BRI R AW, B AR R
S SRR R G KRR R A e, 5



1134 K ot

¥R Fa2 B

H TR R CIT T (50 L& AR A, BRIt TE
A= ) AS T R A AR R A I IS 7, oA B iR
SR,

Liu 250 58 i Wik o 45 AR RE 5038, i A
/RN THOEHEM 1. 64 s BEHEHE CDs@ Si0,
LN e &SGR AT ILAT A 10 s,
VE 53 BT A s 2 T B BB P 5 e e A i) C—
0—sSi it T =\ A S, Wi =K &
B, MR B E M R 5 B 2F SR Ry 3%
MBS AL S T A B PR | 78 58 ST 56 ]
Z G, Gt A ER S ZERE AR B B S B, an
B 11 s, DTk 6 T AE PR B RS E%T g
B, Shan 457K Bk A5 (CNDs) R FH & Ak RE
B%e il T A AR RERR S B WSP-CNDs @ sil-
ica) , “EALfERY L7 BE AR E T CNDs B iR PE,
WK CNDs 5 7K V5 T8 175 ik 110 420 B 85 T ok, ik ot
5 AR B S R e T S AR R
TR FH A uE e e A, AE#E X WSP-CNDs @
silica #E4T T 4B 55 PEI K, 24 WSP-CNDs @ silica
FOME RN E] 100 pg/mL, K555 48 h J5, 4L 0
FEGFRAIITE 90% LA L [ AE# H] WSP-CNDs@
silica X DC2. 4 0 47 T A= 9 A% 3, % B0
B s AL T AR G i 49 40 A, I BE 8 76 Dl TR
S G = AEAR SR B, ARAT T A0 I B 4 AR AR
Vi 3k — i il WSP-CNDs @ silica #8475 T /)N Bl
TR BLAZINE 1A N AR AR T TVIS 16 A A4
RGBS AR BN B R BT i
LHMEIRE K RS TR R ABHLE S XU
] WSP-CNDs@ silica #4 8} a] LUE S A= 9 i 45K
F, Li SV DR IS EE I A 2R B R IR E R R
o il T B R AR A, 2 BT
U ELA B I, R LA I 21 B K rh o] 4%

UV light on UV light off

Bl 11 ARSI T (L) ML CDs@ Sio, AbFR ) &
ZF (1) 15 365 nm FEHMEHEG th RG] 541t 2
J& X L P e
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