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ABSTRACT. Copper ion induced photoluminescence (PL) quenching dynamics and recovery of the PL by zinc ions were
investigated for CdSe based nanocrystals. When copper ions were added, CdSe quantum dots showed fast and dramatically PL
quenching whereas PL of CdSe nanorod gradually decreased. In the presence of zinc ions, the PL of CdSe/CdS (core/shell)
nanocrystals that have quenched by copper ions was efficiently recovered. It showed that the PL intensity of nanocrystals
increased by 50% in a solution containing 1 uM zinc ions. The PL intensity was increasing with increasing zinc ions, and
could be described by Langmuir binding isotherm model. We showcase that the CdSe based nanocrystals can be used as fluo-
rescence turn-on sensor.
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Cadmium acetate dihydrate (99.999%, Alfa Aesar), Selenium
pellet (Se, 99.999+ %, ~2 mm, Aldrich), Tri n-octylphosphine
(TOP, 90%, Aldrich), Tri n-octylphosphine oxide (TOPO, 90%,
Aldrich), 1-Hexadecyamine (HDA, 98%, Aldrich), 1-Octadecene
(ODE, 90%, Aldrich), Oleylamine (70%, Aldrich), Oleic acid
(OA, 90%, Aldrich), Tetradecylphosphonic acid (TDPA, 98%,
Alfa Aesar), Hexylphosphonic acid (HPA, Alfa Aesar), 3-
Mercaptopropionic acid (MPA, Aldrich), Copper(Il) chloride
(CuCly, 99%, Aldrich), Zinc acetate (Zn(OAc),, 99.99%, Aldrich).
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A tH(Fig. 1, 2).
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Figure 1. TEM image of (a) CdSe quantum dots and (b) CdSe
nanorods (scale bar: 50 nm).
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Figure 2. (a,b) Emission spectra and (c,d) the band edge/trap
emission intensity plot of (a,c) the CdSe quantum dot (QD) sample

(0.5 uM), and (b,d) the CdSe nanorod sample (0.0625 uM) during
exposed to Cu?* ions (12.5 uM).
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AL TS fARE £ GESL ERe] A
510] Cu o] o] theA el ERA7HA] Baksty] 9
A Aol (steric hindrance)= U2t =9} R o]
shokaL 7bgshe, Case st thehsol o) 4%
S120) Aol Cuol &0 F2 Foisto] Cdsee] AR W
of e} ch ok oAb 4 ik Aol A e Ae
Ho R A CdSe FAAH I CdSe U=t =+= wurtzite
(W) 2AF2E 7P 1349 F20) theehal W
T2 c& [001] WRFo = gAsto] 3.7 Ao FHHE
AAITKFig. 1b). whekd ZFu]7k A9 10 7p7he o)
Hojl v]3ll CdSe =gt =+= A HZH A Uit = 9
& EHof EASH= (001) A Ho] AR 8}= H]&o] 4
o, Yrat= o] ol Esk= (110)1 22> 24 Hol

HES ARGy P0 e A A o A o] AR ] Haret
Cu o] Zof &3t P 23 T8 542 vlwstd, Jdf
Aoz (001) 2o 27 2 FAA A B a3
o W=7 dojuh= AL & o, Cu ©]2°] W CdSe Lt
=279 (001) 2ol WhEA FAEE Aow 54
t}. Alivisatos Z129] ALZ TS ZashH W L% 2] CdS
ek o) Erlof Cu ol o] FHE A S o] &7t Agk
wle] 2gk oA % ALelE thestme) Sunc 2
?1(001) A7 oA 9] ot} #] o] 50] A1, CdS Ui=eh=of

rir a

lo o 2 = md

=

=2
al

e



134 WA - Yol

Cu o2& W75t} ofol e A8 g TSI e

i= o LB
ehe o ke 2yERI00) 2Y WO R

—?—E‘] CwS=
oFo] & X|gho] i AL BB o] of upe} 3 u]
7F 2 dmStEo A= Cu o] 23H001) 2RI F=

chHZ o] FAp o w8 Frasto] FF o] =2 A
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X (overlap integral)o] Z}of, Cu o] 7} 5 F L= (Cu
o] A7t £ 30 ) ol A2 & AE&E A of H] 5
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Figure 3. (a) PL spectra of CdSe/CdS QD sample (0.5uM) in untreated state (black line) and in the presence of Cu®" ions (red line).
(b) PL spectra of Cu®* treated QD sample (0.5uM) upon addition of increasing concentration of Zn*" ions. (c) PL spectra of untreated
CdSe/CdS QD sample (black line) and in the presence of Zn>" ions (red line).
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Figure 4. (a) Effect of Zn>" ion concentration on the PL intensity
of CdSe/CdS QD sample, and (b) Langmuir binding isotherm
description of the data showing a linear fit throughout the zinc
ion concentration range.
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