524 B 7 T L 1k & 2% Eild Vol.24 No.7
2008 4£ 7 J CHINESE JOURNAL OF INORGANIC CHEMISTRY 1142~1147

KB R CdSe/CdS/ZnS EF S RIE B R FRAE

Wy THRAET #t M
(AFKFRFRIFR LAFEFTHONMNFELLRE A7 210093)

TE. H LR R (Cys) MRS F A T KV I SR S5 1 CdSe/CdS/ZnS 21 TR 1 a5, WG 3% A 9 S 35 45 4
W] XFEEEMIH CdSe/CAS/ZnS THAKIORL L F— 1 CdSe #% 41K KL 7 FIELAL FE 4540 1) CdSe/CdS 94 KL T B A BAL 5 (19 K O e
Pk, B S 7 BAE(TEM) ED XRD ,XPS Fl FTIR % 77X CdSe # FIXLFE )2 1Y CdSe/CdS/ZnS A AKBURL 254 43 #ik M B
B B HEAT T RAE

KB, L-FMEEIR; CdSe; CdSe/CdS/ZnS; T 45
FESZES. 0613.5; 0614.24*1; 0614.43°1 XHERFRIZED . A XEHRS. 1001-4861(2008)07-1142-06

Synthesis and Characterization of Water-soluble CdSe/CdS/ZnS Core-shell Quantum Dots
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Abstract: The water-soluble CdSe/CdS/ZnS core-shell quantum dots (QDs) have been prepared by using L-
cysteine as stabilizer in aqueous phase. The optical properties of CdSe core and the influence of shell CdS and
two-shelled CdS/ZnS on the CdSe core were studied by UV-Vis absorption and fluorescence spectroscopy. As
compared to the CdSe core, the absorption peaks and the maximum emission wavelengths of CdSe/CdS, CdSe/
CdS/ZnS core-shell structure showed a slight redshift. The remarkable emission enhancements in intensity were
observed with factors of 3.7, 4.5 for CdSe/CdS and CdSe/CdS/ZnS QDs, respectively. TEM, ED and XPS were
used to characterize the size, shape and composition of prepared nanoparticles. The results of FTIR show that
sulfur and oxygen atom in L-cysteine molecules take part in coordination with metal ions on the surface of the
nanoparticles. These results disclose that the as prepared CdSe/CdS/ZnS QDs in this report have the superior

chemical stability and favorable photoluminescence properties.
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Fig.1 ~ Absorption (A) and fluorescence (B) spectra of
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nanoparticles in Tris-HCI solution with pH
value of 7.4
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Fig.2 TEM (Enlarged 5x10* times) (A) and ED (B) images

of the CdSe nanoparticles
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Fig.3 TEM (Enlarged 1x10° times) (A) and ED (B)
images of the CdSe/CdS/ZnS/Cys nanoparticles
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Fig.4  XRD images of CdSe (A) and CdSe/CdS/ZnS (B)
nanoparticles

25 XS&EBRF

el 5A A1 5B 5391104 CdSe/CdS/ZnS 44 K kL

T T T
10 20 30

53 #1(XPS)

H Cd Fl Se JLR BY X HHEOGHL ¥ REIE (XPS), 1E4N
B XPS AR 2401095 eV Z )5, HAES T Cd3ds,
HL T 45 & BB N 403.95 eV,Cd3ds, L T 45 5 g N
410.71 eV ,Se3d M. 455 HEN 52.85 eV, Kl 5C H
CdSe/CdS/ZnS DI AR S SR X S4B+
RETE(XPS)EL W i K i L 25 5 BN 159.4 eV
UL F- 2 S2p 1, (HZHI T Se A1 S JLE A A
M T4 AR E, I Se THE ST S THEM

Cd3ds, Se3d S2p Se2p anpwz Zanm
3 g g g
8 G s G
£ B B B
5 g g g
E g =L g
I (A) (B) ©) D)
425 420 415 410 68 65 62 59 180 175 170 165 1058 1048 1038 1028
B.E./eV B.E./eV B.E./eV B.E./eV

(A) cadmium 3d, (B) selenium 3d, (C) sulfur 2p and selenium 3p, (D) zinc 2p

5 CdSe/CdS/ZnS K BLAL T Cd,Se,S il Zn JCE Y XPS 1
Fig.5 X-ray photoelectron spectra of thin cast films of Cys-capped CdSe/CdS/ZnS nanoparticles
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