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Quantum Dot Synthesis 

(1) Chemicals: The reactions were carried out in a standard Schlenk line under N2 atmostsphere. 

Technical grade trioctylphosphine oxide (TOPO) (90%), technical grade trioctylphosphine 

(TOP) (90%), technical grade octylamine (OA) (90%), technical grade trioctylamine (TOA) 

(90%), technical grade octadecene(ODE) (90%), CdO (99.5%), Zn acetate (99.99%), S powder 

(99.998%), and Se powder (99.99%) were obtained from Sigma Aldrich. ACS grade chloroform, 

and methanol were obtained from Fischer Scientific.  All chemicals were used as received.  

(2) The Synthesis of Green Quantum Dots: Green CdSe@ZnS (gradient composition shell) 

quantum dots were prepared in a manner with a similar to established methods.
S1
 0.2 mmol of 

CdO, 4 mmol of Zn acetate, 4 mmol of OA and 15 ml of ODE were parepared in 100 ml three-

neck round-bottlm flask, degassed at 120 °C for 30 min under vacuum. The solution heated to 

300 °C under N2 atmosphere. At 300 
o
C, 0.1 mmol of Se and 3.5 mmol of Se dissolved in 2 ml of 

TOP was swiftly injected into the reaction flask using a syringe. The reaction solution was then 

allowed to stir for an additional 10 min at 300 
o
C, before being rapidly cooled by an air jet. 

(3) The Synthesis of Red Quantum Dots: Red CdSe/CdS/ZnS were prepared in a manner similar 

to established methods.
S2
 1.6 mmol of CdO powder (0.206 g), 6.4 mmol of OA and 40 mL of 

TOA in a 200 ml three-neck round-bottom flask were degassed at 150 
o
C for 30 min under 

vacuum. Then, the solution heated to 300 
o
C under N2 atmosphere. At 300 °C, 0.4 mL of 1.0 M 

TOP:Se which was previously prepared in glove box was swiftly injected into the Cd-containing 

reaction mixture. After 45 sec, 1.2 mmol of n-octanethiol dissolved in 6ml of TOA was slowly 
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injected at a rate of 1 mL min
–1
 via a syringe pump. The reaction mixture was then allowed to 

stir for an additional 30 min at 300 
o
C. Simultaneously, 16 ml of 0.25 M Zn-oleate solution 

dissolved in TOA was prepared in a separate reaction flask with Zn acetate. the Zn-oleate 

solution were slowly injected into the CdSe reaction flask, following by injecting 6.4 mmol of n-

octanethiol dissolved in 6ml of TOA at a rate of 1 mL min
–1
 using a syringe pump. 
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Figure S1. a) A photograph and b) schematic illustration of an e-jet printer. It includes an ink 

chamber, conducting nozzle, substrate and translational stage. In addition to the unit hardware, a 

computer and data acquisition (DAQ) interface that varies the tunable system parameters 

including applied voltage, back pressure and standoff distance between the nozzle tip and the 

substrate. These process parameters are dependent on the ink material, nozzle diameter and 

substrate material. 
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Table S1. Experimental conditions for e-jet printing 
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Figure S2. Plots of current (black line) and power (red line) efficiency measured from an e-jet 

printed a) green and b) red QD LEDs. 
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