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Figure S1. XRD patterns of ZnS (a) and CdS (b) nanorods. 

 

 

Figure S2. HRTEM images of CdS (a) and ZnS (b) nanorods 
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The as-prepared nanorods were further characterized with high-resolution TEM 
(HRTEM) images. Figure S2 depicted the HRTEM results of CdS (Figure S2a) and 
ZnS (Figure S2b) nanorods. From the images, it can be clearly seen that the nanorods 
are single-crystal. The boxed areas in Figure S2 were further magnified to investigate 
the crystallinity of the nanorods. The HRTEM image of CdS (Figure S2a) shows an 
interplanar spacing of 0.359 and 0.336 nm corresponding to the (100) and (002) planes 
of wurtzite CdS, respectively. Also, in the HRTEM image of ZnS (Figure S2b), the 
interplanar distance of 0.332 and 0.311 nm are consistent with the lattice space of (100) 
and (002) crystal plane of hexagonal ZnS, respectively. The results further indicate that 
the nanorods are single-crystal hexagonal structures. It should be mentioned that both 
CdS and ZnS nanorods are grow along the (001) direction, which has been depicted in 
Figure S2 with the arrow.  

In the current work, the amount of thioacetamide used in the process is very 
important to the formation of nanorods. When the thioacetamide is not excessive, only 
the rod-like nanoparticles were obtained even other conditions are unchanged. As 
shown in Figure S3, when the thioacetamide is 1.0 mmol, and the amount of metal ions 
is still kept at 1.0 mmol, only monodisperse nanoparticles are prepared. Both the CdS 
(Figure S3 left) and ZnS:Mn (Figure S3 right) nanocrystals are synthesized in 
oleylamine solution. The reaction solution was heated at 160 oC for 12 h.  

 

Figure S3. TEM image of the CdS (left) and ZnS:Mn (right) nanoparticles prepared 
with 1.0 mmol of thioacetamide. 

  To investigate the effects of surfactant on the formation of nanorods, in the current 
work, the oleic acid was also used as surfactant for the preparation of the 
semiconductor nanocrystals. However, if the oleic acid was chosen, no nanorods were 
synthesized. In this case, only the nanoparticles were obtained although the 
thioacetamide was used in excess and maintained other conditions unchanged. All the 
results indicate that not only the amount of thioacetamide but also the choice of 
appropriate surfactant are very important to the formation of semiconductor nanorods. 
In this work, excess thioacetamide and amine surfactant are preferable for the epitaxial 
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growth of the semiconductor nanocrystals. To further investigate the dependency of 
surfactant on the epitaxial growth of the nanocrystals, octadecanoic amine will be also 
used to replace oleylamine, and the investigation is undergoing.  

For the coated polymer, these nanospheres can be easily dispersed in aqueous 
solution and keep stable for at least 3 months, which is very preferable for the 
bioapplication. To identify the existence of the polymer, these nanospheres were 
characterized by FTIR analysis. Figure S4 demonstrated the FTIR spectrum of the 
polymer-encapsulated nanospheres (Figure S4a) and the nanocrystals prepared in 
oleylamine (Figure S4b). As shown in Figure S4b, the weak absorption around 3116 
cm−1 can be attributed to ?as(C=C-H), the bands of 2920 and 2850 cm−1 are assigned to 
?as(CH2) and ?s(CH2) of the long alkyl chain in oleylamine molecules, respectively. 
Also, the bands at 1605 and 1065 cm−1 are assigned to NH-H bending and C-N 
stretching vibration, respectively. All the results indicated the existence of oleylamine 
on the nanocrystals. In a comparison with Figure S4a and S4b, the most notable 
differences are located in the ranges from 3200-3500, 1600-1850 and 1450-1600 cm−1. 
In Figure S4a, the broadened signal of 3412 cm−1 attributed to ?as(O-H) of carboxyl is 
observed. Moreover, the boxed range of 1600-1850 cm−1 is assigned to C=O stretching 
vibration frequency from the carboxyl of coated polymer. The absorptions at 1601, 
1552, 1493, and 1452 cm−1 are attributed to the C=C stretching vibration of benzene 
ring resulted from the polymer. The results identified the existence of polymer on the 
colloidal nanospheres, which further indicated that the encapsulation method reported 
here was successful. 

 

Figure S4. FTIR of polymer encapsulated nanospheres (a) and hydrophobic 
nanocrystals (b). 
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Figure S5 Luminescence photos of the hydrophobic nanocrystals and the hydrophilic 
polymer-encapsulated nanospheres.  

 


