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NANOWIRE CHARACTERIZATION 

 
 

Figure S1. SnO2 nanowire characterization. (a) High resolution Z-contrast STEM image 

of the droplet-nanowire interface. Arrow indicates the [101] growth direction. (b) XRD 

patterns from as-grown samples of SnO2 (bottom) and In-doped SnO2 (top) nanowires, 

indexed to rutile. Al and Si peaks are present due to the stage and substrate.  
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IN SITU TEM HEATING 

Nineteen wires were monitored while undergoing Au-catalyzed dissolution, using the 

same heating profile. The data from these wires is provided below in Chart S1. For each 

wire the temperature was stepped to 450°C then ramped to 750°C at 0.2°C per second 

and held at 750°C until the entire nanowire had been consumed.  

 

Chart S1. Nineteen wires were recorded undergoing SLV using the same heating profile 

during in situ heating.  

 

Selected plots of the data analysis are shown below. Figure S2 shows data from all 15 

single-crystalline nanowires, Fig. S3 shows data from only those 10 nanowires whose 

diameters did not change noticeably during dissolution, and Fig. S4 shows data from the 

remaining 5 wires whose diameters decreased during dissolution.  
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Figure S2. Kinetics of Au-catalyzed SnO2 nanowire dissolution. Nanowires were heated 

from 450°C to 750°C at 0.2°C/sec, and then annealed at 750°C while dissolution rate was 

measured. All wires were single-crystalline. (a) Temperature at which droplet melts, Tmelt, 

(dots) and is first observed to move, Tmove, (open circles) as a function of the wire 

diameter. (b) Tmelt as a function of droplet diameter. (c) Dissolution rate as a function of 

wire diameter. (d) Dissolution rate as a function of the ratio of droplet to wire diameter. 
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Figure S3. Kinetics of Au-catalyzed SnO2 nanowire dissolution. Nanowires were heated 

from 450°C to 750°C at 0.2°C/sec, and then annealed at 750°C while dissolution rate was 

measured. All wires were single-crystalline and underwent dissolution into the droplet 

with no observable change in wire diameter. (a) Temperature at which droplet melts, 

Tmelt, (dots) and is first observed to move, Tmove, (open circles) as a function of the wire 

diameter. (b) Tmelt as a function of droplet diameter. (c) Dissolution rate as a function of 

wire diameter. (d) Dissolution rate as a function of the ratio of droplet to wire diameter. 
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Figure S4. Kinetics of Au-catalyzed SnO2 nanowire dissolution. Nanowires were heated 

from 450°C to 750°C at 0.2°C/sec, and then annealed at 750°C while dissolution rate was 

measured. All wires were single-crystalline and underwent dissolution into the droplet 

with an observable decrease in wire diameter. (a) Temperature at which droplet melts, 

Tmelt, (dots) and is first observed to move, Tmove, (open circles) as a function of the wire 

diameter. (b) Tmelt as a function of droplet diameter. (c) Dissolution rate as a function of 

wire diameter. (d) Dissolution rate as a function of the ratio of droplet to wire diameter. 
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MOVIES 

Movies S1-S5 show the raw in situ heating data with temperatures overlaid. Movies 

S6-S7 do not have overlaid temperatures because a consistent heating profile was used; 

each wire was set to 450°C then ramped to 700°C at 2°C per second, held at 700°C, and 

quenched at 8:30 minute intervals to acquire EDS spectra. Each movie was edited using 

iMovie software to change the file length from its original length to 5:00 minutes in order 

to reduce file size for submission. 

 

Movie S1. A pure SnO2 nanowire dissolves into the gold catalyst particle at its head. 

Original movie length: 53:43 

Movie S2. A pure SnO2 nanowire dissolves into the gold catalyst particle at its head 

while the diameter simultaneously decreases. Original movie length: 45:57 

Movie S3. An In-doped SnO2 nanowire dissolves into the gold catalyst particle at is head. 

Original movie length: 39:58 

Movie S4. An In-doped SnO2 nanowire dissolves into the two gold catalyst particles at 

either end of the wire. The two particles agglomerate at the end to form one gold 

nanoparticle. Original movie length: 21:52 

Movie S5. An In-doped SnO2 nanowire dissolves into the gold catalyst particle at its 

head. The catalyst particle is seen to start to change direction part way through. The 

movie ends before complete dissolution of the nanowire because the nanowire extended 
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onto the E-chip ceramic where the thick ceramic prevents reasonable image quality. 

Original movie length: 50:18 

Movie S6. Pure SnO2 nanowire dissolved by the Au catalyst droplet through SLV. The 

reaction was periodically quenched so that EDS spectra could be acquired during the 

dissolution process. Original movie length: 1:07:05 

Movie S7. Pure SnO2 nanowire dissolved by the Au catalyst droplet through SLV. The 

reaction was quenched periodically so that EDS spectra could be acquired during the 

dissolution process. Original movie length: 48:32 


