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In this work SnO2-nanorods covered with iron oxide are characterized by means of electron 
microscopy. These nanorods will be used as photo electrode in a so-called Tandem-cell [1], 
used for water cleavage. Two model systems that lead to the final photo electrode will be 
discussed here: SnO2 nanoparticles covert with hematite and SnO2 nanorods. Hematite is a 
semiconductor with a band-gap of 2,1 eV. Red light generates electron-hole-pairs in hematite. 
SnO2 is a transparent, non-colored semiconductor with a band-gap of 3,8 eV. 
 
The first part is the characterization of SnO2 nanoparticles covered with a thin hematite layer. 
The nanoparticles are pasted on a Transparent Electrical Conducting (TEC) [2] substrate. 
Here homogeneity and morphology of the hematite layer are investigated using scanning 
electron microscopy (SEM), transmission electron microscopy (TEM) and energy dispersive 
x-ray spectroscopy (EDX). Hematite infiltrated and non-infiltrated SnO2 nanoparticles 
samples were compared. Result of these investigations is that a homogenous, amorphous layer 
of iron oxide layer covers the SnO2 nanoparticles. If the infiltration time is more than one 
hour of infiltration, the hematite starts to crystallize in form of nanorods. Fig. 1 shows an 
aggregate of spherical SnO2 nanoparticles. Around these particles there is an amorphous layer 
of iron oxide that can be illustrated with EDX analysis in TEM and SAED. 
 
The second part was to characterize SnO2 nanorods [3-5] grown on a substrate. In SEM 
images the rods seem to have a parallelepiped shape. TEM investigations show that these 
nanorods are polycrystalline. This was confirmed by using different preparation techniques 
for TEM-samples. The edges of the nanorods are not flat because they appear in the TEM 
images as they are formed of nano grains. The single grains are orientated along the [001] 
crystalline direction. Fig. 2 shows a HRTEM micrograph of an edge of one SnO2 nanorod. In 
the top left corner of the image the FFT of the high-resolution image is shown with the 
indexation of the axes. This figure shows the (110) plans parallel to the long side of the rod, 
and additionally the {101} plans as well as the (121) plans. The nanorod is composed of about 
5 nm sized grains. This can be seen on the end of the nanorods, which seems to be composed 
of small bricks. 
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Figure 1. SnO2 Nanospheres with a diameter of about 4 nm. These nanospheres are covered 
with hematite.  The red circle indicates the size of one of the size of a single nanosphere. 
 

 
Figure 2. HRTEM micrograph of a SnO2 Nanorod.  These nanorods have a size of 200nm 
length and 50 nm in diameter. The nanorods is aligned in the [001]-direction.  
 


