2017 % 3 A LPAPNE - S QL9 Mar. 2017
ol FE 2 Journal of SichuanUniversity (Natural Science Edition) Vol. 54 No. 2

doi: 103969/j. issn. 0490-6756. 2017. 03. 023

CdSe:Zn/7ZnS %" EF R FE BRI ER R

W, A £
CPERTRHE A AT IR s 5 621010)

4.

W OE: RRZREERILE AN SAPEARS A EKER T AR T KERE CdSe:Zn/ZnS
o F AL B SR TR SRR SR R T, XRD 2R EAH . 4R
CdSe:Zn/ZnSH x T F EAZFRNET LM, W -FHHERTH A 2.4 nm, 81k K m e
HWARE M Z T 50 kR — 2. SEM BAR KU A R 09 M 5 A R T Bk, A ARM A, SR
MR AR RIFHAFRE RO R BOER FRRAR . ZENS FT-IRZ R A%
L. BFEMBEELEEME G AM AR, Y F ARSI ER,E TR BN E TR
EKEA: LFSR: HAARS; AEWHR; kiEl

FEDES. 0433.4; 0472+.3 iﬁk?lm,\ﬁELA XEHES . 0490-6756(2017)02-0357-07

Chemical synthesis and spectroscopic properties of
CdSe:Zn/ZnS core-shell quantum dots

YANG Run, XIE Rui-Shi
(Analytical and Testing Center, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: Water-soluble CdSe:Zn/ZnS core-shell quantum dots were successfully synthesized in aqueous
solution by agreen synthetic route using a variety of ligands, and the effects of ligands on the structure
and optical properties of the quantum dots were explored through a variety of analytical methods. XRD
results show that the obtained CdSe:Zn/ZnS core-shell quantum dots possess cubic sphalerite structure
of ZnS phase and their average grain size is about 2. 4 nm, which is smaller compared with that of sample
fabricated without ligands. SEM result shows that the shape of CdSe:Zn/ZnS is nearly spherical. Inter-
estingly, the synthesized samples have good hydrophilicity, and the surfaces of the samplesare coated
with hydrophilic groups, which is consistent with the FT-IR results. Compared with the corresponding
bulk materials, the absorption peaks of the quantum dots display a significant blue shift, demonstrating
the obvious quantum confinement effect.
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XRD patterns of CdSe: Zn/ZnScore-shell

quantum dots synthesized with different

Fig. 1

ligands (a) 3-mercaptopropionic acid, (b)
thioglycolic acid, (c¢) l-cysteine, (d)l-glu-
tatione, (e) without ligand
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Fig. 2 SEM image of CdSe: Zn/ZnS core-shell

quantum dots
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quantum dots
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Fig. 4 UV-Vis absorption spectra of CdSe:Zn/ZnS core-

shell quantum dots synthesized with different lig-
ands (a) 3-mercaptopropionic acid, (b) l-glutatio-
ne, (c) thioglycolic acid, (d) l-cysteine
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Fig. 6 FT-IR spectra of CdSe:Zn/ZnS core-shell quantum dots synthesized with different ligands
A(a) CdSe:Zn/ZnS, A(b) 3-mercaptopropionic acid. B(c) CdSe:Zn/ZnS, B(d) thioglycolic acid. C(e) CdSe:Zn/
ZnS, C() l-cysteine. D(g) CdSe:Zn/ZnS, D(h) l-glutatione
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