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Effect of Surfactant on Fluorescence Properties of CdSe Quantum Dots
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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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F FEI Tecnai G20 %4 i& 4 L F W il B8
(transmittance electron microscope , TEM)WLZEHE i 1
JEH, TAEHLIE R 200 KV, £F &K % 00 75 J5 7 B
At B X E I, Bruker D8 Y X-SF 4 AT 4
(X-ray diffraction , XRD)A I & # i (4 54 24 | L Cu K,
R VR (A=0.154 06 nm), F3 4 75 Fl A 10°~90°, 14
BN 1.20-min™, AR R FAHL G530 R 40 kV Fl
30 mA, THECES N Nal @R NRR RS, R0 A
VANTEC-1 %l %% ; F PE Labmda Bio35 %148 4h—1]
U (ultraviolet-visible , UV-Vis) 536 BE T 7 A i i
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1.3 CdSe EF=KHl &

Na,SeSO; B Sk M4 il 5 . FRHEL 1.7 ¢ JTE/K Na,SO;
A% 40 mL K, B A 100 mL =T, 8 N,
10 min, 7E#EFHEFE N FHE 2 90 CJa A 0.6 g Se
By, 2N, IR R 5 b ik i BPARHR B 6 08 05 35
Na,SeSO; B 3K i4 | HEGIRAF

K AR 45 CdSe 1 ¥ 51 . PRI 0.087 g CACI, -
2.5H,0 T 40 mL K A 52 pL A LR,
NaOH WA pH Ry 5 224309 B A =B i@ N,
10 min, % FHFE TR ZE 50 C/F, A 2 mL
Na,SeSO; HFAKAK 2 F2 N, P4, 76BN i [H] 24 10,
30.60.120 min BB 3 mL & W AF AL (M0 BRAE) &
M, RS H GBS EEBRONA CBRE O A
VR B0 2~3 1K, 80 CHLZS T,

DU S22 A6 A SR AL Z R 5 43 5 in A T 51 3%
TR TG PR B AT b TR A0 T o T 3 700 ) O
% & T 200(polyethylene glycol 200, PEG200) .2 &
% 10000(polyethylene glycol 10000, PEG10000), <

% (ethylene glycol, EG) . 5 N B (isopropyl alcohol,
IPA); FF 2 = 8l (sodium citrate, SC), T+ bt 3 A ik
Fi% £ (sodium dodecyl benzene sulfonate, SDBS); 175
Jot e — W HL R AL 2% (cety] trimethylammonium bromide,
CTAB), I iE T 3 B fk # (tetrabutylammonium
bromide, TBAB), v % = H 5 & ft. # (benzyl trimethyl
ammonium chloride , BTMAC),
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Fig.1 TEM images of CdSe QDs prepared by addition

of surfactants
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Fig.3  XPS spectra of the CdSe QDs
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Fig.4 UV-Vis absorption spectra of CdSe QDs prepared by addition of surfactants
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Fig.5 PL spectra of CdSe QDs prepared by addition of surfactants with different reflux times
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Fig.6 PL spectra of CdSe QDs prepared by addition of surfactants with different concentration
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