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2. Supporting Figures (Figure S1−S9) 

Figure S1 (D. C. Wei, Y. Q. Liu, et al.) 

 

Figure S1. The experimental setup used in synthesis of the ZnS/G ribbons.  
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Figure S2 (D. C. Wei, Y. Q. Liu, et al.) 

 

 

Figure S2. Large scale SEM images of the ZnS ribbons grown on a Si substrate. The inset is a photo of 

the sample. 
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Figure S3 (D. C. Wei, Y. Q. Liu, et al.) 

(a)  

(b)  

Figure S3. TEM images of the ZnS ribbons, which were used as the template for growth of the few-

layer graphene ribbons.  The inset of (a) is a SAED pattern of the ZnS ribbon. 
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Figure S4 (D. C. Wei, Y. Q. Liu, et al.) 

 

Figure S4. Wide survey XPS spectrum of the few-layer graphene ribbons. 

 

Figure S5 (D. C. Wei, Y. Q. Liu, et al.) 

(a) 
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(b) 

 

 

(c) 
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(d) 

 

Figure S5. SEM images of the few-layer graphene ribbons grown on the Si substrates. The  inset of (a) 

shows a photo of the sample. (b) is the enlarged image of the area indicated in the dashed frame of (a). 

 

Figure S6 (D. C. Wei, Y. Q. Liu, et al.) 

(a) 
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(b) 

 

(c) 
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Figure S6. HRTEM images of the ZnS/G ribbons grown by using 50 sccm C2H2 (a), iron (II) 

phthalocyanine (b), and C2H5OH (c) as the carbon source, respectively. 

 

 

Figure S7 (D. C. Wei, Y. Q. Liu, et al.) 

 

Figure S7. SEM image of the Au/Ti electrodes used in the few-layer graphene ribbon devices. 
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Figure S8 (D. C. Wei, Y. Q. Liu, et al.) 

  

Figure S8. AFM image of a few-layer graphene ribbon device, which shows that the few-layer graphene 

ribbon attaches the substrate across the Au/Ti electrodes. 

 

Figure S9 (D. C. Wei, Y. Q. Liu, et al.) 

 

Figure S9. The transfer characteristics of the FLGR device (source-drain voltage is at 1.0 V). 

 

3. Detailed description of the preparation of ZnS ribbons: 
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ZnS ribbons were synthesized by a physical vapor deposition method, which was performed in a 

horizontal quartz tube mounted inside a high-temperature furnace. In a typical experiment, a 20 nm thick 

Au film deposited on a Si substrate was used as the catalyst for the ZnS ribbon growth. The Au film  

was deposited onto the Si substrate by high-vacuum evaporation at a rate of 10 Å s−1 at a base pressure 

of 10−4 Pa. An alumina boat contained 0.1 g of ZnS powder (Sigma-Aldrich, purity > 99.99%) mixed 

with 0.5 g graphite powder was placed at the center of the furnace, while the Si substrate with Au film 

was placed at the region 35 cm downstream. Before heating, 300 sccm high pure Ar was introduced into 

the system for 30 min to remove the air. After that, 100 sccm Ar mixed with 3−8% H2 was introduced in 

the furnace, and then the furnace was heated. As the center of the furnace reached 1000 ˚C, the ZnS 

ribbons were grown on the Si substrate downstream with lower temperature. In the growth, the existance 

of 3−8% H2 and graphite powder avoided the oxidation of ZnS by the residual O2 in the physical vapor 

deposition system. The growth process lasted for 30 minutes, and then the furnace was cooled to room 

temperature under ambient H2.  
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4. Detailed description of production of graphene membrane on ZnS films: 

ZnS films (Figure 6a) were produced by physical vapor deposition on a Si substrate, and then the 

ZnS films were placed in the center of a horizontal quartz tube mounted inside a high-temperature 

furnace. 50 sccm Ar and 50 sccm H2 were introduced as  the carrier gas. When the furnace temperature 

reached 750 ˚C, and then 100 sccm CH4 was introduced as carbon source. This process was performed 

for 8 minutes. Finnally, the furnace was cooled to room temperature under ambient H2. SEM image 

(Figure 6b) shows that a uniform layer with light contrast was coated on the surface of ZnS. To remove 

ZnS, the products were scratched off and dispersed in 0.1 M HCl for 30 min, and then the samples were 

filtrated and washed by distilled water. At last, TEM images (Figure 6c, Figure SI) show that the final 

products were graphene membranes with morphologies like a large-area, crumpled paper. 

 

(a) 
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(b) 

 

Figure SI. TEM images of the graphene membranes after HCl treatment. 

 


