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Supporting Information: 

 

Figure S1. Raman spectrum of SLG grown on Cu foil by CVD process, showing representative G 

and 2D peaks with a I2D/IG intensity ratio of 3.5. 
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Figure S2. Properties of Au-doped of graphene sheets. (a) Transmission electron microscope (TEM) 

image of Au nanoparticles (dark-contrast dots) adhered on the surface of a SLG sheet with doped 

time of 30 min (left) and 60 min (middle), respectively. The right image shows the high resolution 

TEM of Au nanoparticles on the surface of SLG with 30 min doped time. (b) Energy dispersive 

spectroscopy (EDS) of the Au nanoparticles doped graphene layer. (c) Sheet resistance of the 

graphene layer after different doping periods (0-60 min). (d) Optical transmittance curves of the 

pristine, Au-doped graphene, and a carbon nanotube spiderweb film in the range of 300-800 nm. 
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Figure S3. SEM image of a single-walled carbon nanotube film used in this work (Fig. 3b and Fig. 

S2d), showing a spiderweb-like structure. 

 

 

     

Figure S4. The high resolution TEM image of pre-synthesized Au nanoparticles (left), and the Au 

particles adhered onto graphene surface by physical adsorption (right). 
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Figure S5. The J-V curves of the control device using pre-synthesized Au nanoparticles 

adsorbed-graphene as the electrode. 

 

 

Figure S6. (a) TEM image of a Pt-doped graphene layer containing 2-4 nm Pt nanoparticles 

distributed uniformly and at high area density on the graphene surface. (b) EDS analysis of the 

Pt-doped graphene layer. 
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Table S1. Performances of FSCs with different electrode as described in Figure 3b. 

 

 

 

 

 

 

 

 

 

Electrode Voc [mV] Jsc [mA cm
-2

] FF [%] PCE [%] 

CNT Film 550 8.13 51.2 2.29 

Au-Graphene 570 8.14 54.5 2.53 

Pt-Graphene 550 7.91 51.6 2.24 
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