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Thin Fe films, evaporated on glass, appears to be a very useful catalytic material applied for "in situ" 
investigation of gas adsorption [1, 2] and multigas interactions [3, 4]. It is common practice for these 
films to be deposited at liquid nitrogen or room temperature, and then heated to higher reaction 
temperature. This annealing procedure changes the structure of the film. However, in spite of the wide 
applications, experimental investigation of Fe film structure during such annealing treatment is 
relatively scarce [5]. It is our aim to partially fill this gap by investigating the morphology and structure 
of thin Fe films evaporated onto a quartz substrate at 78 K followed by annealing within a wide 
temperature range. We have found that the temperature and duration of annealing play a crucial role in 
this process [6].

In this paper we present TEM results of a study dealing with the annealing-treatment induced 
transformation of approx. 50 nm thick Fe films on quartz at 700 and 1000 K. The preparation of the iron 
films was performed in a glass UHV apparatus [7]. After evaporation the film samples were annealed 

-6"in situ", at a vacuum pressure lower than 10  Pa, by heating the outer wall of the preparation quartz cell. 
The separated film samples were heated at 700 and 1000 K for 60 and 30 minutes, respectively. The 
annealing temperature was carefully monitored using two Ni-Cr thermocouples fixed to the outer cell 
wall. Morphological and structural examination of the iron films was performed "ex situ" using TEM 
(Philips CM30 Twin (S)TEM). The TEM specimens were prepared in cross-section using dimpling and 
dual beam ion etching [8]. 

Vacuum annealing of Fe films evaporated at 78 K on a quartz substrate leads to their microstructural 
transformations: cross-section TEM analysis reveals a randomly oriented microcrystalline columnar 
structure of the Fe films annealed at 700 K (Fig. 1), the width of the crystalline columns being 30 - 100 
nm. Electron microdiffraction reveals the existence of Fe grain families with different orientations, 
showing both low- and high- index Fe bcc diffraction patterns (representative diffraction patterns are 
presented in Fig. 1). Annealing performed at 1000 K causes the crystalline columns to become broader, 
reaching values of the order of 100 - 800 nm, and is accompanied by a virtually complete reduction in the 
high-index Fe bcc diffraction patterns (Fig. 2). Well-oriented columnar structure in the (001) direction 
can be observed and mainly low-index planes were found in selected cross-section areas of the Fe film, 
indicating a true monocrystalline structure of well separated Fe grains (Fig. 2). 
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FIG. 1 Electron diffraction patterns of distinguishable areas in the cross-section 
of the Fe film (top image). The Fe film was annealed in vacuum at 700 K for 60 
min. The thickness of the film is 54 ± 2 nm.

FIG. 2 Electron diffraction patterns of distinguishable 
areas (marked by arrows) in the cross-section of Fe 
film (top image). The Fe film was annealed in 
vacuum in two steps, at 700 and 1000 K for 60 min 
and 30 min, respectively. The thickness of the film is 
57 ± 2 nm.
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