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Abstract In this study, simple chemical synthesis of green emitting Cd-free InP/ZnS QDs is accomplished by reacting
In, P, Zn, and S precursors by one-pot process. The particle size and the optical properties were tailored, by controlling

various experimental conditions, including [In]/[MA] (MA: myristic acid) mole ratio, reaction temperature and reaction
time. The results of ultraviolet—visible spectroscopy (UV-vis), and of photoluminescence (PL), reveal that the exciton

emission of InP was improved by surface coating, with a layer of ZnS. We report the correlation between each

experimental condition and the luminescent properties of InP/ZnS core/shell QDs. Transmission electron microscopy
(TEM), and X-ray powder diffraction (XRD) techniques were used to characterize the as-synthesized QDs. In contrast to

core nanoparticles, InP/ZnS core/shell treated with surface coating shows a clear ultraviolet peak. Besides this work, we
need to study what clearly determines the shell kinetic growth mechanism of InP/ZnS core shell QDs.
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(3.54eV)S 2t E2S] ZnSES shell 22AE A3 3,
BE AFAE gl E3stal FAlO WREAIA Y= d
A< 38 one-pot 3HS B3l Hal A L=
Al InP/ZnS core/shell =275 /33T S InP/
ZnS core/shell 3/ ZAFE F F<(absorbance)?} - &7
(photoluminescence) 412 B3l ¥ 54 2 A8 & H

31 AT

fl

21, In®7H M=

InP/ZnS core/shell =24 F3& 93t st md
TA(I(MA))S 4202 A Z31ATh. Ind7-A] Azl
+ Indium(Ill) acetate(Sigma Aldrich 99.99%), myristic
acid(MA, Sigma Aldrich 99%), 1-octadecene(ODE, Sigma
Aldrich 90%)S AH8-3FTh 50 ml 3-neck Z&}2~=0
Indium acetate(2 mmol), MA(6, 8, 10 mmol)E ODE 20 ml
o go] &35k &, wyk FAlel 100-120°Ce] FP2E=
7FE3raA 1AZE FAEHITE AZES A (In(MA) )=
v/ £91719] S8R ikl Busiith £ A lA
AREE BE ATA Ax 2 Ux=dd e o2&

(Argon, Ar) 9171914 218513

2.2. InP/ZnS core/shell Lh=ZX gHd

InP/ZnS Yi=274 AxE 9 24 A9 H&L
In:P:Zn:S=1:1:1:12] & H|= A5G} oA AZ3 Ind+
A0 In(MA)E X3}  tris(trimethylsilyl)  phosphine
(P(TMS);), zinc stearate(Sigma Aldrich 98%), 1-dodecanethiol
(DDT, Sigma Aldrich 98%), ODEZ A}-&-3}it} 0"
AFA = 50ml 3-neck == In(MA)(0.2 mmol),
P(TMS);(0.2 mmol), zinc stearate(0.2 mmol), DDT(0.2 mmol)

InP

Potentials (eV)
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Fig. 1. (a) Schematic diagram of the optical processes in the InP/ZnS core/shell nanocrystals and (b) energy band gap.
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United StatesyS- o]-8-3fo] £4-8 133}t
I

1% 2+ one-pot 3FE 53l InP(core)e} InP £
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InP-ZnS 33HE Woll= ZnS o] SAEA %S &
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%9 3}HE solid solution 3HHES] W3S 745,
solid solution®] S w FF A EH 0] blue-shift
she Blo® AR ATh32]. kAR & ATl A= InP-
7ZnS 33HE-9] blue-shift7} B A] L3 InP core®} AY
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Fig. 2. UV-vis absorbance of as-prepared InP core and
InP/ZnS core/shell nanoparticles.
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300°CN4] 30 min §<F InP/ZnS W=24 §AIZ 5, UV-
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Fig. 3. (a) UV-vis absorbance and (b) evolution of PL peak, o] Yool we} InP/ZnS Wi=dA 9] ofjufA] ti=A]o]
FWHM and Quantum yield(QY) of InP/ZnS nanocrystals FolA7] W Fo|t}H30]. A &= gg /\]7L} W3l W=
with different [MA] /[In] ratio(In:P:Zn:S=1:1:1:1, reaction = 1 2bEl 7has A
temperature : 300°C). e B e R A 763]0]:931:}
L9 5E 2 dxReA Y PL spectraE EA S W
3 ooled Asjoln], o) o) Roln W 2
A HekE I8 6ol YERIT 19 69 22 F
) 22} 6.25%, 12%, 9.1%% [MA)[In]=4<¥ o 713 =&

FEES U= s et dAase 4 (1)
o] g3t AlrFetaion, ol ol HA RS 7IEEA, 1
33735, ODE HFSPU = (Optical density, S4%) 1]

ne gl ZUEEL JERATHR9),
or=oip)(G2)5)
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(S

(M
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Table 1. Reaction temperature, time, PL. peak and band gap of
InP/ZnS nanoparticles.

Reaction temperature, Reaction time, Band gap,

°C min eV

10 2.35
260 60 2.30

1 22
300 68 2.23

10 1.87
310 60 1.83

Absorbance (a.u.)
Absorbance (a.u.)

N—N =60 min
N— =30 min
"\ =15 min
N\ =10 min

Absorbance (a.u.)

\\ 5 min \\ =5 min \/\ 5 min
4(I)0 560 600 700 4(|)0 560 600 700 400 560 600 700
Wavelength (nm) Wavelength (nm) Wavelength (nm)

(a) (b) (©

Fig. 4. The UV-vis absorbance of InP/ZnS nanocrystals with different reaction temperature of (a) 260°C, (b) 300°C, (c)

310°C([In]:[MAJ=1:4, In:P:Zn:S=1:1:1:1).
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Fig. 5. PL spectra of InP/ZnS nanocrystals with different reaction temperature of (a) 260°C, (b) 300°C, (c) 310°C([In]:[MA]=1:4,

In:P:Zn:S=1:1:1:1).
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Fig. 6. (a) PL peak and (b) Quantum yield(QY) as function
of the temperature for InP/ZnS core/shell nanocrystals.
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Fig. 7. (a) X-ray diffraction pattern and (b) TEM images
of InP/ZnS nanocrystal(Scale bars correspond to S nm).
The inset shows HRTEM image and a few individual
nanocrystals in the images have been marked by arrows
and circle for clarity.
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