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Materials and Methods 

Synthesis of Bi2S3 Nanowires: 3.17 mmol of bismuth citrate (III) was dispersed in 4.2 

ml of oleylamine in a 25 ml three–necked flask equipped with a condenser and 

thermocouple held by a septum. The third neck of the flask was left open. The solution 

was stirred and heated to 130°C over the course of 30 min and then kept at that 

temperature for 30 min. For the whole time, it was necessary to let N2 flow through the 

flask. A solution of 15.58 mmol of sulfur dissolved in 10.4 ml of oleylamine was then 

quickly injected into the flask. The solution turned dark brown a few minute after 

injection and the nanocrystals were allowed to grow for 1 to 30 min at 100°C. The 

reaction was then quenched with 70 ml of cold toluene. Unsolubilized materials were 

removed by centrifugation, and acetone was added dropwise to the supernatant until it 



became turbid. The mixture was centrifuged, the supernatant discarded and the 

precipitated nanocrystals redispersed in toluene. 

Extinction Coefficient Characterization: solutions of Bi2S3 nanowires were measured 

in their UV-VIS absorbance and later dried. For the ICP measurements the dried powders 

were digested with a mixture of HNO3 and H2O2, diluted with Millipore water and 

examined with ICP-AES against Bi(NO3)3 standards. For the TGA measurements the 

powders were transferred into an alumina crucible and then run in a SDT Q600 up to 600 

degrees under N2 flow. The weight left at 600 degrees was taken as the Bi2S3 part of the 

material and used in the calculations for the extinction coefficient. 

QE Measurements: light emitted from a quartz tungsten halogen lamp is made to pass 

through a CVI Spectral Products CM110 monochromator in order to produce a 

monochromatic beam of light. A beam splitter is used to direct 20% of the incident light 

beam onto a photodetector, a Si-InGaAs photodiode pair, while the remainder of the 

beam is centered onto the Bi2S3 nanowire-film at the midpoint between the two 

aluminum contacts. The photodetector signal is used to measure the power of the incident 

beam and ultimately calculate the number of photons impinging onto the nanowire film. 

During the measurement, a 50 volt bias is applied across the aluminum contacts and the 

current passing through the 1mm gap between the electrodes is measured using a 

Kiethley 6517 electrometer. The current is measured as the wavelength of the incident 

beam is increased in increments of 10 nm.     
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S1. Rietveld refinement of XRD pattern from Bi2S3 nanowires; (black dots) experimental 
data; (green) overall fit; (grey) difference between experimental and fit; (red) peak 
positions in the bulk Bi2S3. The structure has been fitted using the lattice parameters of 
bismuthinite (Bi2S3). The mean size of the crystallites was found to lie between 1.5 and 2 
nm. RWP = 6.04% 



 

S2. HRTEM and SAED of spherical liquid droplets of Bi2S3 obtained after prolonged e-
beam irradiation 

 



 

S3. Wavelengths of the three excitonic transitions monitored during a 3h reaction. The 
values were obtained via second derivative analysis. The absence of values for the second 
transitions after 90 minutes is due to a smoothening of the absorption spectrum 
presumably caused by the increasing polydispersity of the sample. 
 


