
The objects of the 

investigation were brick and 

mortar samples collected 

from the North-eastern wall 

of the medieval Bac Fortress 

from the 14th century . 

The Bač Fortress was built with clay brick and lime 

mortar and the thickness of the walls varies from 2.00 to 

2.50 meters. Since the fortress was deserted, it has never 

been used again and decay of its built structure has been 

progressed. The aim of the ongoing conservation works 

on the Bač Fortress is to stop the degradation of its built 

structures and to preserve them as ruins with the special 

attention to the analysis of the degradation phenomenon.  

Material: ground soil, samples of mortars (M), bricks (B) collected from the 

four verticals and two sampling levels (h1:50-60 cm and h2: 150-160 cm) of the 

Bač Fortress northeast wall.  

Methods: X-ray diffraction, pH-value 

measurements, soluble salt assessment, actual 

moisture content and methods for isolation of the 

selected groups of microorganisms. 

Sample mark 
(mortar samples –M; brick 

samples-B) 

Minerological 
composition 

Moisture 
content 

[%] 

Electrical 
conductivity 

 [µs/cm] 

Vertical 
I 

I 1M ( h1:50-60 cm) Q,C, f, M, D, Cl, Gy 1.9 301 

I 2 B(h2: 150-160 cm) Q,C, f, M, D, Cl, Gy, Ni, Ha, 
Mir 

2.5 

948 

Vertical 
I 

I 3 M( h1:50-60 cm) Q,C, f, M, D, Cl, Gy 0.9 909 

I 4 B(h2: 150-160 cm) Q,C, f, M, D, Cl, Gy, Ni, Ha 1.8 
512 

Vertical 
II 

II 5 M( h1:50-60 cm) Q,C, f, M, D, Cl, Gy 4.5 818 

II 6 B(h2: 150-160 cm) Q,C, f, M, D, Cl, Gy 5.8 1530 

Vertical 
II 

II 7 M( h1:50-60 cm) Q,C, f, M, D, Cl, Gy, Ha 1.3 
809 

II 8 B(h2: 150-160 cm) Q,C, f, M, D 5.9 1260 

Vertical 
III 

III 9 M( h1:50-60 cm) Q,C, f, M, D, Cl, Mon, Gy, 
Ha 

3 
1350 

III 10 B(h2: 150-160 
cm) 

Q,C, f, M, D, Cl, Gy, Ni, Ha 3.5 
915 

Vertical 
III 

III 11M( h1:50-60 cm) Q,C, f, M, D, Gy 3 1030 

III 12 B(h2: 150-160 cm) Q,C, f, M, D, Gy, Ha 3.2 
1020 

Vertical 
IV 

IV 13 M( h1:50-60 cm) Q,C, f, M, D, Gy 6.2 953 

IV 14 B(h2: 150-160 cm) Q,C, f, M, D, Gy 8.5 
1200 

Vertical 
IV 

IV 15 M( h1:50-60 cm) Q,C, f, M, D, Cl, Gy, Ni, Ha 4 
1060 

IV 16 B(h2: 150-160 cm) Q,C, f, M, D, Wa 6.2 
926 

The obtained data by ion chromatography and the XRD analyses indicated that the salt crystallization is one of the main reasons of the North-eastern wall decay process. Nitrates 

and sulphates (followed by chlorides) were identified as the most abundant anions in the analyzed samples. The bacteria of nitrogen cycle were identified as the main reason for 

accumulation of the nitrates in the bricks and mortars of the analyzed building.  

Q-quartz, C- calcite, f- feldspar,M- mica, D-dolomite, Cl-chlorite, Mon-montmorillonite, Gy-gypsum, Ni-niter, Ha- halite, Mir-mirabilite, W- wavellite 

Distribution of nitrates and sulphates as 

the function of the sampling position: 

 a) mortars and b) bricks 
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Phase composition, Actual moisture content and 

electrical conductivity 

Results of the identification of pure culture 

of fungi shown presence of five pure 

cultures: White fungi, thready form, Light 

green, slightly fissured fungi, Green whitish 

fungi, which release orange pigment, 

Greenish white fungi, Dark green, 

powdered fungi  
 

SOIL EXAMINATION: 
Actinomycetes, fungi, yeasts and 

bacteria of nitrogen and sulfur 

cycle were estimated in the soil of 

the analyzed wall. 
 

MICROBIOLOGICAL 

EXAMINATION: Method of 

wet swab- wall examination 
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