%28 B 3 Tl 1k 2% 2 Eild Vol.28 No.3
2012 4E 3 J CHINESE JOURNAL OF INORGANIC CHEMISTRY 509-514

REFEFIXT CdSe EF RS ERE

Yk A 4E

Al

*=
HIEE*

(‘P @ R K FAF S HAHAFFR KL 430074)

T 3 o R A ) 2K 0 ) 3 T 05 M 76 KR R 4 T CdSe BT 20 8 5T b T S8 BB CTEM) X 566 42 37 5 (XRD) X-51 8k 1t
THE I (XPS)M ILHEAT T A , I FiT 4 4h 1T L (UV-Vis) R 32 6 (PLY A6 Y6 HE 1 B9 T S 7] 3K 20 9 6 T 45 M AU CdSe it T 4 e
S RO B | £ SR AT A K B T B T8RN B B T 2 T M 5 B CdSe BT AUBORL FUB JLASAUR B

PEGF  BT R 00 52 AT I A S R AT B R I R ] 0 T S BORE AT SR S B K

FEIR . RIETEEN; CdSe it 215 2
FESES . TQ050.42 THERARIRAD ;A XEHS . 1001-4861(2012)03-0509-06
Effect of Surfactant on Fluorescence Properties of CdSe Quantum Dots

HU Zhen-Long DU Kai HUANG Zheng-Xi*
(College of Chemistry and Material Sciences, South-Central University for Nationalities, Wuhan 430074, China)

Abstract: CdSe quantum dots were prepared in aqueous phase by addition of different surfactants and were
characterized by TEM, XRD, XPS. The effect of the surfactant on the spectra of CdSe quantum dots was studied

with the UV-Visible

(UV-Vis) and photoluminenscence

(PL) spectroscopy. The results show that several

nanometer-sized, well-dispersed, fluorescence-enhanced CdSe quantum dots could be obtained by addition of

long-chain anionic and non-ionic surfactants. However, the fluorescence of CdSe quantum dots is quenched and

the particle aggregation occurs easily by addition of cationic surfactants in the preparation.
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Fig.1 TEM images of CdSe QDs prepared by addition

of surfactants
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Fig.4 UV-Vis absorption spectra of CdSe QDs prepared by addition of surfactants



512 Jx Hl fk

- %28 &

4(C) TR T BH B R MG PE RS CdSe &t ¥ 5%
WA AR SR A, R R WO 5 IR A LU 1 B T 4R
RETLLRE | 33X 2 PR Sy B 88— 3 T 1% 4 500 Tl /) E F
o 55 U A B H T B U R AR, 51k
Zik:-38
2.4 CdSe 3t iEse
(1) B[] £ 52 M)
S5 07 B T X Jin AN ) 2% T 3 1 550 1 5 19 CdSe
R POGI AN 5, K 5(A) R 5(D)H AT
RV WA SO I TR) 350, SR AU BH 5 - R i
T P 28 19 CdSe T 250 19 22 58 B2 R T T R,
i PR AT BE SR AE A Se (9 HTSRAK IS, I EIE T
CdSe 94K 71| B 25 S 1 s [R] B 388 T, 498 K7 1 1Y)

300

A LIS ES

®)

Intensity / a.u.
353
[=}
i
i
(=N

._.
o
<

400 500 600 700
Wavelength / nm

700

©
600

500
% 400 4
2300
5

£ 200 |

100

400 500 600 700
Wavelength / nm

FeE M tn B A 5 T A PH S - 3R 1
RS, 7 1E L 2 T8 6 1 39 57 B e ) S e
W5 iAo it U2 S LR NI 5(B)FI(C) AT LA
F AR B B B R TSR S CdSe
TR S B RN B[R] 3G, R S n
JE /N | AE SN B ] R 60 min B 2 5 35 2] i
K, X AT RESE P A R B 2% 0 MR 7K 3
AR BRI T R A AR S g
YKL R T L — 2 PR AP, 5 B H Y i
LB A AR 7 A w R HE R AR, R IR 4
B 5 BOVE 908 3 T3 M 0 ) U 4L 5 0 Kb
F Cd> e 371201 e e AR 1 e v R e A RS B 47 14 40 1
BCR . B 60 min A0 B S M SE LG

800 (B)

; 600-

Intensity / a.u
B
(=3
(=}

[3%3

[=3

(=]
L

0 : T t
400 500 600 700
Wavelength / nm
25
(D)
20
S
S 154
‘; a~d
8 10
ki
5
0 T T ¥
400 500 600 700

Wavelength / nm

(A)  original sample; (B) PEG 200; (C) SC; (D) BTMAC
a~d: 10 min, 30 min, 60 min, 120 min, respectively

Fs A SRS PR 65 6 CdSe T 5 B8 52 IR i) 22 £ A 9 5t 3% 18]
Fig.5 PL spectra of CdSe QDs prepared by addition of surfactants with different reflux times
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Pressure-Sensitive Paint with Erbium-Doped Bipyridyl Ruthenium Probe:
Preparation and Oxygen Quenching Properties

BAO Xiu-Zhen SUN Jing® JIN Guang-Yong YAN Ling-Ling ZHAI Xiao-Jie
(Shcool of Chemistry and Enviromental Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: Erbium doped probe molecule was synthesized using bipyridyl, RuCls;, ErCl; as the raw materials. Eu,
Er co-doped pressure-sensitive paint samples were fabricated by adding the Er doped probe molecule into the Eu
doped silica matrix. The pressure-sensitive paint and the probe molecule were characterized by IR, SEM, EDS
and fluorescence emission spectroscopy. IR results show that the bipyridyl structure of the probe molecule is
retained. SEM results indicate a petal-shape for the probe molecule. EDS results confirm that Er, Ru and other
elements are found in the surface of pressure-sensitive paint. UV absorption spectra show that the absorption
band of the pressure-sensitive paint is 200~500 nm, the strongest fluorescence emission peak is at 590 nm when
the pressure-sensitive paint is excited by 410 nm, and the fluorescence intensity of the pressure-sensitive paint is
decreased with the increase in oxygen concentration, indicating a good oxygen quenching characteristics of the

pressure-sensitive paint.

Key words: pressure-sensitive paint; Eu doped silica gel; Er doped bipyridyl ;oxygen quenching
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Fig.4 Structural formula for the probe molecule
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Fig.6 Fluorescence spectra of PSP
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Table 1 Fluorescence intensity change rate for the pressure sensitive paint

Fluorescence wavelength /

Fluorescence intensity

with wind off

Fluorescence intensity Change rate of

with wind on fluorescence intensity

nm
undoped rare earth PSP 604 53.86 46.54 13.59%
Doped Eu, Er PSP 590 475.98 243.16 48.91%
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Fig.7 Fluorescence spectra of Er, Eu co-doped PSP at

different oxygen concentrations
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Fig.8 Fluorescence spectra of undoped rare earth PSP at

different oxygen concentrations
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