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Experimental details

Synthesis of InAs, InAs/ZnSe and InAs/ZnSe/ZnS nanocrystals: InAs nanocrystals were 

synthesized according to ref [25]. Typically, 0.3 mmol InAc3 was mixed with 0.9 mmol myristic 

acid (MA) and 8 mL 1-octadecene (ODE) in a three neck flask. The mixture was flushed with Ar, 

and was heated to 220 oC under Ar atmosphere. In another container, 0.15 mmol Zn3As2 powder 

was divided into two parts (0.05 and 0.1 mmol). Firstly, the 0.05 mmol Zn3As2 reacted with HCl, 

about 10 min later, excess HCl was injected into the 0.1 mmol partition. Then the generated AsH3 

was bubbled into the hot In precursor under Ar flow through a drying tube containing P2O5. The 

growth of InAs nanocrystals was controlled in 20-30 min. InAs-zinc stearate nanocrystals were 

synthesized similarily except 0.3 mmol zinc stearate was added along with In source. For the 

growth of ZnSe shell, the temperature of the reaction solution was dropped down to ~130 oC after 

the formation of InAs-zinc stearate nanocrystals, then 0.3 mL 1 M TOPSe (Se powder dissolved in 

trioctylphosphine) was added. After that, the reaction mixture was heated to 220 oC very slowly, 

and maintained at the temperature for 1 hour. For the synthesis of InAs/ZnSe/ZnS nanocrystals, 

InAs-zinc stearate nanocrystals were synthesized at 240 oC in the presence of 0.6 mmol zinc 

stearate. Then a layer of ZnSe shell was formed according to the above method. And then a ZnS 
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shell was formed using the same method with that of ZnSe shell except dodecanethiol (DDT) was 

used as S source. After the formation of these nanocrystals, 0.3 mL reaction product of InAs, 

InAs-zinc stearate, InAs/ZnSe or InAs/ZnSe/ZnS nanocrystals was dissolved in 5 mL hexane to 

give clear solutions which were stored in gloom. The absorption and PL spectra of the nanocrystal 

solutions were recorded at different times to monitor the evolution of optical property.

Synthesis of InP and InP/ZnS nanocrystals: colloidal InP-zinc stearate nanocrystals were 

synthesized at 250 oC using the same method with that of InAs-zinc stearate nanocrytals while 

Ca3P2 is used as phosphorus source which was not divided into two parts. InP/ZnS nanocrystals 

were synthesized using the same method with that of InAs/ZnSe nanocrystals except the TOPSe 

was replaced by DDT. Analogously, after the formation of InP-zinc stearate or InP/ZnS 

nanocrystals, 0.5 mL of the reaction solution was removed and dissolved in 4 mL hexane. The 

absorption and photoluminescence spectra of the nanocrystal solutions were recorded at different 

times to monitor the evolution of optical property.

Characterization: Absorption and PL spectra were measured at room temperature on a Perkin-

Elmer Lambda 35 UV-vis spectrometer and a Jasco FP-6500 fluorescent spectrometer respectively. 

QYs at 0 day were obtained by comparing the integrated emission spectra to standard dyes, and 

then the QYs at the following times were obtained relative to 0 day.

The powder X-ray diffraction (XRD) patterns, absorption and PL spectra of these core and 

core/shell nanocrystals can be found in the Supporting Information.

 



Figure S1. The evolution of absorption and PL spectra of the nanocrystals during the growth of 

ZnSe shell. The blue-shift of the optical peaks of InAs/ZnSe-220 oC nanocrystals compared to that 

of InAs-zinc stearate (InAs-ZnSt) nanocrystals is due to the dissolution of InAs nanocrystals 

during the slow rise of the reaction temperature.[1]

Figure S2. The absorption and PL spectra of InAs/ZnSe and InAs/ZnSe/ZnS nanocrystals in a 

synthesis of InAs/ZnSe/ZnS nanocrystals.



Figure S3. XRD diffraction patterns of InAs, InAs-ZnSt, InAs/ZnSe and InAs/ZnS nanocrystals.

Figure S4. The absorption and PL spectra of InP-ZnSt and InP/ZnS nanocrystals in a synthesis of 

InP/ZnS nanocrystals.



Figure S5. XRD diffraction pattern of InP/ZnS nanocrystals.
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