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Abstract: CdS-QD particles are a nano-sized semiconducting crystal that emits light. Their optical properties
show great potential in many areas of applications such as disease-diagnostic reagents, optical technologies,
media industries and solar cells. The wavelength of emitting light depends on the particle size and thus the
quality control of CdS-QD particle requires accurate determination of the size distribution. In this study, CdS-
QD particles were synthesized by a simple y-ray irradiation method. As a particle stabilizer polyvinyl pyrrolidone
(PVP) were added. In order to determine the size and size distribution of the CdS-QD particles, sedimentation
field-flow fractionation (SAFFF) was employed. Effects of carious parameters including the the flow rate, external
field strength, and field programming conditions were investigated to optimize SAFFF for analysis of CdS-
QD particles. The Transmission electron microscopy (TEM) analysis show the primary single particle size was
~4 nm, TEM images indicate that the primarty particles were aggregated to form secondary particles having
the mean size of about 159 nm. As the concentration of the stabilizer increases, the particle size tends to decrease.
Mean size determined by SAFFF, TEM, and dynamic light scattering (DLS) were 126, 159, and 152 nm,
respectively. Results showed SAFFF may become a useful tool for determination of the size and its distribution
of various types of inorganic particles.
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(b)

50 nm

Fig. 1. TEM images of CdS-QD particles.
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Fig. 2. SAFFF fractograms of CdS-QD particles obtained at
(a) two different flow rates (1 mL/min, and 2 mL/
min) at external field 500 rpm, and (b) three different
external fields.

Fig. 32 £4 A1k ©53817] $18] field-program-
mingS #-&3te] 4 AHE HAFI QU

Fig. 3(@)°lx4 &R1E 4= %] field-programming ¥
At 3to] Holdr S v‘f"ﬂ ]7L | FolAle AL g
FrAA Zko] BolA B R
Hashe H:O] w2 7] W&ol o
EM aJrO]E} Fig. 3(b)y= 2t &7l A4 H CdS
A YAre A7) BEE BoFI ) o A
field-programming2 AFE-3lo = CdS FAHE YAl =
71 4 A7NREE AR oFEol JSs AT + U
Atk wWEkA, & AFelA] J7 F-5E FEHe HH
3 2748 #4: 2 mL/min, 957 A7) 500 rpm,
field-programming W7 & 502 HAA 3T

42 Xt oMM Itz CHEF A&

CdS FA Aol oA dAke] 3L Has)
st7] Qe ArtEe YA P Al FFE Felstr]

Analytical Science & Technology



Characterization of CdS-quantum dot particles using sedimentation field-flow fractionation (SdFFF) 37

a

() - — t: Smin, ¢ : 40
_—————— - t,: 10 min, ¢, : -80
....................... t.: 15 min, ¢, : -120

3 constant field 500 rpm

c

o

Q.

7]

e

g

60

Elution time (min)

®)
————— t:5min, t, :-40

4 em———- t: 10 min, ¢, : -80

|! ............... t: 15min, t, : -120
3 constant field 500 rpm
@ 4
£ :
: it [
£ AN
& 3

i ™
V. .
Y

0 100 150 200 250 300 350 400 450 500
Size distribution (nm)

Fig. 3. SAFFF fractograms (a) and size distributions (b) of
CdS-QD particles obtained at different field-program-
ming conditions. Programming parameters were: initial
rpm: 500, p: 8, flow rate: 2 mL/min.
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