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lattice fringes. It is also possible to get distortion of the measured lattice fringe if the image 

is exactly in focus. 

. , 

Figure 3-4: TEM micrograph of catalyst MSC3 reduced in 5.0%H2/Ar at 220°C for 

16hrs (reduction conditions see Chapter 2.3.2) 
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Looking at the lattice fringes of the crystallites, measurements in the region of2.2A, 3.0 A, 

3.6 A, 4.2 A, 4.5 A and 5.6 A were seen. A fast Fourier-transformation in the squared off 

region of Figure 3.4 gave 2.20 A, 3.00 A and 3.54 A. It could be possible that one of 

Figure 3-5: TEM micrograph of catalyst MSC3 reduced in O.l5%C02/4.7%H2/Ar at 

220°C for 16hrs (reduction conditions see Chapter 2.3.2) 
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Figure 3-6: TEM micrograph of catalyst MSC3 reduced in 4.8%CO/He at 300°C for 

16hrs (reduction conditions see Chapter 2.3.2) 
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Figure 3-7: TEM micrograph of catalyst MSC3 reduced in O.15%C02/4.8%COlHe at 

300°C for 16hrs (reduction conditions see Chapter 2.3.2) 

Carbon was found in all the areas, although in varying quantities. In Figure 3-6, area 6 

appeared the most oxidic and area 3, the most carbonaceous. The most silica was seen in 

area 6 and the least in area 3. Areas 4, 6 and 7 contained potassium. The potassium peak 

56 



Univ
ers

ity
 of

 C
ap

e T
ow

n

was 

f"!'!,-nf'1,n content. r<",allll_ 

content. 

occur 

to 

areas 3 4 aDt)earea more V""Aun" areas 

1 

were areas ....... """ ... 

more wu ....... , ...... structures seen on 

structures are 

or 

2 

can 

on 

to 



Univ
ers

ity
 of

 C
ap

e T
ow

n

~~;? .' ~, '.', 
" , ( 

~,' 

. . 
.. . " . 

,.' 

, . 
: ., , I 

.. ,=-- \ 
, . 

'.~ ceo 

Figure 3-8: TEM micrograph of catalyst MSC3 reduced in 4.8%CO/He at 300°C for 

16hrs showing carbonaceous filaments (reduction conditions see Chapter 

2.3.2) 

58 



Univ
ers

ity
 of

 C
ap

e T
ow

n

3.4.3 Mossbauer Spectroscopy 

Mossbauer spectra of the reduced catalyst MSC3 (reduced in various atmospheres) were 

collected. The spectra of the reduced catalyst are given in Figures 3-9 -3-14. 
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Figure 3-9: Mossbauer plot ofMSC3, unreduced 
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Figure 3-10: Mossbauer plot ofMSC3 reduced in 5%H2/Ar at 220°C for 16 
hours - sample unloaded in wax, spectrum at 25°C (for reduction conditions 
see chapter 2.3.2) 
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Figure 3-11: Mossbauer plot ofMSC3 reduced in 5%H2/Ar at 220°C for 16 
hours - Sample unloaded in C02, spectrum at 25°C (for reduction conditions 
see chapter 2.3.2) 
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Figure 3-12: Mossbauer plot ofMSC3 reduced in O.15%C021 4.7%H2/Ar for 
220°C for 16 hours (for reduction conditions see chapter 2.3.2) 
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Figure 3-13: Mossbauer plot ofMSC reduced in 4.8%COlHe at 300°C for 16 
hours (for reduction conditions see chapter 2.3.2) 
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