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Abstract: Mercaptopropionic acid ( MPA) modified high quality CdTe quantum dots ( QDs) were
prepared by hydrothermal synthesis method in a high temperature. The influences of different reac—
tion time and different pH value of the reactive precursor solution on the optical properties of CdTe
QDs were studied. The results indicate that the fluorescence emission wavelength of the as—prepared
CdTe QDs can be adjusted continuously at a range of 510 ~661 nm and the optical properties of
CdTe QDs strongly depend on the pH value of the reactive precursor solution( the optimum pH value
is 9) . The samples were characterized by transmission electron microscopy and X-ray diffraction.

The results show that the shape of the as—prepared CdTe QDs is closed to sphere and the particle
size distribution is uniform. Comparing with the reflux method for preparing watersoluble QDs the
hydrothermal synthesis method at a high temperature is relatively simple and the reaction time is
shorter the growth of CdTe QDs is faster the particle size can be grown to 3.5 nm within 100 min.

The as—prepared CdTe QDs possess higher fluorescence intensity good stability and higher fluores—
cence quantum yield (up to 44.6%) .

1 2012-08-25; 1 2012-10-13
“§63” (2009 AA063005) : ( 11040606 M26) ; (1108085J19) ;
(YO3AG31144)
(1986 -)
E-mail: tingtinggan@ 163. com Tel: (0551) 5593691



1310

33

Key words: CdTe; mercaptopropionic acid; hydrothermal; fluorescence

1 3] =
( Quantum dots)
I B-V[I A
(CdSe.CdTe ) IMA-VA (InAs.InP )
14
546
4 740 [[ _VI
! CdTe
1243
4
11
3
1245
6 16
cd*t
217
4
- 2006
17 I—
10 nm
CdS . 2007
CdTe . 2008 "

CdTe

19.7% 2 .
( MPA)
CdTe o
pH
CdTe o
N 100 min
CdTe 3.5 nm
CdTe
44.6% .
2 i
2.1
UV-2550 -
Hitachi F-7000 PHS3C
pH ) ZNCL-S
ALAH04101 ( -
) KH-50 (
) JEM=2010
XPert X .
(99.9%
) NaBH,(99%
) CdCl, «2.5H,0(99%
) 3- (98% Aladdin) (
) (
)
Molecular 0
2.2 CdTe
2.2.1 NaHTe 4% %&
3 mL
' 0.080 g NaBH, 0.127 6 g Te
Te
NaHTe .



12

CdTe 1311

2.2.2 CdTe &-F G696 m( vAFIA R R A4S 5T 7))
0.456 7 g CACL, = 2.5H,0 420 pL

100 mL 1 mol/L NaOH
pH 10
30 min
NaHTe CdTe
(
) o
160 °C
CdTe
3 ZRE#®
3.1 CdTe
CdTe 02 160 °C
50 60 70 80 90 100 110 min
CdTe o
CdTe CdTe
23 _
o 1
CdTe -
CdTe 1sds
CdTe
no 1
50 min
CdTe
1sds o
CdTe
460 nm ( 50 min)
580 nm ( 100 min)
o CdTe

Peng CdTe

E]
2 10f - a(50 min)
= S % ===-b(60 min) 8
7 1 ===¢(70 min) =
= 0.8 t ===--d(80 min) 8 .
s [EEEEER 7] =
= L §(90 min) g !
= 0.6/ [ (100 min) g 2
kS =z
® 021 £
=2 =}
;
T’E 0‘ L 1 | | |
=
ZS 300 400 500 600 700 800
A/nm
1 CdTe -
160
C pH 10. 2
360 nmo.

Fig.1  Absorption spectra and normalized fluorescent emis—
sion spectra of MPA capped CdTe QDs with different
reaction times. The heating temperature was 160 “C
the initial pH value of the reactive solution was

10.2 the excited wavelength was 360 nm.
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Fig.2  Absorption spectra of the as-prepared MPA capped
’ CdTe QDs with different initial pH value of the reac—
tive solution. The heating temperature was 160 C
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