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Abstract This study investigates the main growth mechanism of InP during InP/ZnS reaction of quantum dots (QDs).
The size of the InP core, considering a synthesis time of 1-30 min, increased from the initial 2.56 nm to 3.97 nm. As a
result of applying the proposed particle growth model, the migration mechanism, with time index 7, was found to be the
main reaction. In addition, after the removal of unreacted In and P precursors from bath, further InP growth (of up to 4.19
nm (5%)), was observed when ZnS was added. The full width at half maximum (FWHM) of the synthesized InP/ZnS
quantum dots was found to be relatively uniform, measuring about 59 nm. However, kinetic growth mechanism provides
limited information for InP / ZnS core shell QDs, because the surface state of InP changes with reaction time. Further
study is necessary, in order to clearly determine the kinetic growth mechanism of InP / ZnS core shell QDs.
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Fig. 1. (a) Absorption spectra and (b) PL spectra of synthesized InP QDs after various reaction times at 180°C.
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Table 1. Absorption and Core Size of InP with Reaction Time

Reaction Time Absorbance wavelength Core size
(min) (nm) (nm)
1 432 2.56
3 470 3.13
7 519 3.63
10 533 3.76
20 548 3.88
30 558 3.97
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Fig. 2. InP synthetic growth index (d/dy) from 1 to 30 minutes
at 180°C.
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Fig. 3. (a) Absorption spectra and (b) Normalized PL spectra of synthesized InP/ZnS QDs after various reaction times at

220°C.
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Table 2. Absorption, Core Size and FWHM of InP/ZnS with
Reaction Time

Reaction Time Absorbance Core Size FWHM

(* min, ®hour) ~ Wavelength (nm) (nm) (nm)
1? 558 3.97 57
2° 560 3.99 58
8¢ 558 3.97 63
2" 568 4.07 61
5 572 4.11 54
10° 575 4.14 58
20° 580 4.19 61
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Fig. 4. InP/ZnS synthetic growth index (d;/d,) from 1 min
to 20 hour at 220°C.
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