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Three examples oflayered structures from the authors recent work will be presented . All structures 
show disorder due to stacking fault mechanisms. 
The first example, is the layered brownmillerite Ca4Fe2Mn0.5 Ti0509. This material shows strong 
one-dimensional diffuse scattering (Fig . 1 ) .  A simulation study revealed the stacking fault 
mechanism and using high-resolution transmission electron microscopy the faults could be 
imaged (KRÜGER et al . ,  20 1 1 ) .  

Figure 1: 

Left side: a combination of ca/cu/ated (/eft, Bragg scattering neglected) and observed (right) diffraction patterns 

(3kl) is shown. The right side shows two brownmil/erite layers with alternative stacking vectors. 

Potassium aluminate KAI9014 exhibits a mullite-type structure. In single crystals grown from a 
vapour phase , we found a monoclinic superstructure which causes a complex nano- and micro­
structure due to multiple twinning and stacking faults (Fig . 2, LAZIC et al . ,  20 1 3) .  

19 



Figure 2: 

TEM of monoc/inic KA/9014: electron micrograph 

(/eft) showing the nano-sized twin domains, and 

electron dijfraction pattern [010} (right) with super­

strncture rejlections and diffuse scattering. 

The third exarnple highlights an interesting case of stacking faults in an ordered aluminosilicate 
frarnework structure: the rnonoclinic kalsilite phase KA!Si04-0 l (KREMENOVIC et al . ,  201 3) .  
Our recent results revealed that the stacking faults are related to non-stoichiornetry with silicon 
excess and potassiurn vacancies according to Ki-xoxA11.xSi1+x· The proposed stacking faults do 
not break the frarnework, however, its topology is rnodified at the fault planes. Pseudo-hexagonal 
twinning causes a cornplex diffuse scattering pattem (Fig. 3). 

Figure 3: 

Reciproca/ space section hkO of non­

stoichiometric KA/Si04-0l. Strang 

one-dimensiona/ di.ffase scattering with 

twin-re/ated additional directions. 
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