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Abstract Landfills canbe sourcesof various types of water pollutants. Asthe amount of waste in their mixed collection increases,so do the toxic compoundsin it. Oneof the
main problems for biotechnologistsin wastewater treatment plants remains the control of the effective biodegradation of incoming pollutants from the leachate The aim of
this study is to develop an indicative apparatus to control the treatment of infiltrate from landfills through the relationship of bacterial segmentand fauna complexesin
activated sludge To achievethis goal,a model adaptation process of activated sludge to leachate from a landfill will be carried out. The biodegradation potential of the
bacterial segmentis strongly inhibited due to the contained "bouquet” of xenobiotics (toxic organic and inorganic contaminants) in the leachate Faunacomplexes,which
have an extremely important supporting role in activated sludge,are severely suppressedand in most casesdie. This may be related to their function asa "protector” and
xenobiotic distributor for bacteria. This is evidencedby studiesin which the biotic index of micro- and metafaunadecreasesat the end of the experiment. From a maximum
alue of 10 in the middle of the proce 0 a value o at the end of the proce n addition, there is a sharp decreasein the diversity of macroorganisms All this i

Table 1. Investigated parameters and methods for analysis of activated sludge and wastewater

Parameter Method Description of method
Sludge biotic index Madoni, Microscopic examination of qualitative and quantitative
| stage of Il stage of o . . .
X . (SBI) 1994 characteristics of microfauna in activated sludge.
adaptation adaptation
(7 days) (7 days) Foissner

Biodiversity of and Microscopic examination of number of taxa and quantity
micro- and of different groups of organisms from micro- and

x Berger, . :
4||:.n.n metafauna 19%6 metafauna in activated sludge.

50 x T asx N
dilution ( dilution \

on on on

infiltrate

infilirate infiltrate

Used classical cultivation method for determining the
Topalova, number of aerobic heterotrophs by surface plating with 0,1
2009 ml of the sample by appropriate dilution in a Petri dish
with a solid agar.

Aerobic
heterotrophic
bacteria (AeH)

actor  -type
10 POI AZ J@us Used classical cultivation method for determining the
* Activated sludge a leachate. Pseudomonas and Topalova, number of bacteria by surface plating with 0,1 ml of the
- from WWTP genus 2009 sample by appropriate dilution in a Petri dish with a solid
Sadinata Acinetobacter agar.
be achieved
Flg , 1 DeSign Of INCES Chemical oxygen 1SO The color transition is from blue-green to reddish-brown.

‘ demand (COD) 6060-1989 An equivalent point is the first sharp change in color from
experi ment : blue-green to reddish-brown.



mailto:yotinov@yahoo.com

4000,00
3500,00
3000,00
=
~ 2500,00
%
€ 2000,00

8 1500,00
| 8]

1000,00
500,00

0,00
1245678 910111213141516171819202122

time, days

Fig.2 Dynamics of COD during therocess.

In the beginning of the processthe CODof the effluent was
decreasedfrom 1858,28 mgGO,/L to 258,23 mgO,/L (Fig. 2).
The activated sludge adapted towards biodegradation of the
landfill leachate which was diluted 50 times. When the
concentrations of the pollutants was raised (25 times diluted
leachate) the COD of the effluent increased up to 1064.38
mgO,/L due to the higher toxicity and suppression of the
bacterial activity. Up to the fifteenth day the COD was
decreasedagainto 890,55 mgG,/L becausethe community low
adapted to biodegradation of the applied leachate When
undiluted landfill leachate was used the CODof the effluent
reached3035,65 mgO,/L . The reasonfor the registered effects
was the strong intoxication leading to community
disintegration.
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Fig. 4 Biotic index of activated sludge lMadoni, 1994)

mmmm . Acinetobacter
mmmm . Pseudomonas

Fig. 3 Quantity of aerobic heterotrophic bacteria (a) and quantity of bacteria of the genus
Pseudomonasand bacteria of the genus Acinetobacter (b)

Aerobic heterotrophic bacteria have increasedin number by the time of addition infiltrate without
dilution (14 day) (Fig. 3a). The highestamount of heterotrophs is reported on 14 day. Then,the bacteria are
probably most adaptedto the biodegradation of the infiltrate . In the bacteria of the genusPseudomonasnd
the genusAcinetobacter alsorecorded an increaseof their quantity by the time of addition to the systemof
the infiltrate without dilution (Fig. 3b). At the end of the study process,the quantities of both groups
dropped very sharply. At the end of the process,the bacteria of the genus Acinetobacter are several times
larger than the pseudomonads

By the data of the biotic index it is establisheda tendency for its decreaseat the end of the process In the model
with the activated sludge from the waste treatment plant it is registered a decreasein this index in the secondand
third stageof adaption. (14 dayz 8 and 21 day z 1). During the last stageof adaption, after the addition of aleachate
without any dilution, the communities of the micro- and metafaunareact with a sudden change of the dominant
groups. The dominant groups are small flagellates and . Their large number leads to a
decreasein the biotic index of activated sludge. This is mostly a type of an adaptive reaction of the key groups of the
micro- and metafaunain the presenceof xenobioticsin larger quantities.

Table 2. Microscopic images of the activated sludge (400x)
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