Comparative study on the attachment of bacteria
consortium MDK.EKO-7 onto different carriers
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Introduction Materials & Methods
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The processes of bacteria attachment are widely used in 20 potential carriers for the attachment of bacteria consortium MDK.EKO-7 were
environmental biotechnologies. A choice of the carrier for compared by biofilm activity, measured as microbial enzymatic activity, the number of
biodegradation process is an important factor in the high colony forming units as well as visualized by light and scanning electron microscopy (Fig.1).
degree biodegradation of pollution, and efficient Bacteria consortium MDK.EKO-7 was previously isolated from hydrocarbons-contaminated
maintenance of the system over a long period. soils and consists of 5 strains of Stenotrophomonas maltophilia and 2 strains Pseudomonas
The aim of this work was to compare the process of spp. The performance of five biofiltration columns (total volume 1.58 L each) packed with
bacteria attachment onto different types of carrier and rape straw and ceramic beads in different composition was compared (Fig.2, Table 1).
select the most appropriate carriers for the model
biofiltration experiments.
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Results & Discussion
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Among potential carriers tested in this study, the following materials The highest removal efficiency for volatile hydrocarbons among biofiltration

were shown to be the most appropriate for bacteria consortium MDK.EKO- columns tested, i.e., 46.7 %, was found to be in the column containing rape
7: peat V; black soil; aluminium oxide; ceramic beads VII; leafs of Eastern stalks. The most intensive compaction of packing material was detected in

galega (Fig.3). Besieds, rape straw was found to be suitable for bacteria the columns with ceramic beads and rape pods, i.e., 8.7 and 10.6 %,

attachment (results not shown). respectively. Compaction in other columns varied in the range of 3.3 + 4.0
The five-columns model system was designed for removal of diesel %. The same columns were characterized by the most considerable

volatile hydrocarbons with the use of dual composed carrier material, i.e. decrease of cellulose in the rape pods after 44 days experiment (Table 1).

ceramic beads and rape straw.

Table 1. OPERATING CONDITIONS OF THE “5 COLUMNS” MODEL SYSTEM
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Items or parameters
1 2 3 4 5
Ceramic beads / Ceramic beads Ceramic beads /
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K Al A3 A4 A5 A6 A7 1. Different composition of packing material in five tested columns did not result in significant

differences of culture growth.

g 55p- 2. Inoculation and cultivation of bacteria consortium led to an increase of the saturation capacity
©

S 2,00 - time in the columns with combined packing materials, i.e., ceramic beads and pods or stalks

= 150 - (columns No.1, 2 and 5). At the same time, the columns packed with organic material only

= s (columns No.3 and 4), demonstrated a rather high saturation capacity time for volatile

f 0,50 . . .

£ . r}I i ] N ] j [}i hydrocarbons already at the beginning of the experiment.

T 3. The most intensive compaction of packing material was detected in the columns No.1 and 5,
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0.8 filled with ceramic beads and rape pods, i.e., 8.7 and 10.6 %, respectively. Compaction in other

R columns varied in the range of 3.3 + 4.0 %.

S . 4. The results of this study indicate to the significance of the composition of packing material.

3 ’OO Further experiments should be performed at the bigger scale.

2 4,00 -

4

2 200 - ]Li 4 R

>

< 000 J Acknowledgements

) . | | | |
é ClL C2 C3 C4 C5 N J

This study was financed by the project Y3-26493 of the State Research program Nr. 2010.10-4/VPP-5
NatRes (the 15t Project ,,Mineral Resources). Ceramic beads prepared under laboratory conditions, were
kindly provided by Dr.R.Svinka and Dr.V.Svinka (RTU).

Fig.3. Fluorescein diacetate (FDA) FDA hydrolysis

activity of bacteria consortium MDK.EKO-7 attached
onto the surface of the carrier after 24h incubation.




