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Abstract: Problem statement: The current work study the efficiency of biological wastewater
treatment by an aerobic reactor which could be used in small agglomerations. RBC reduced
physicochemical and microbiological load of wastewater but values remain above Tunisian standard.
Approach: Experiments were conducted on a sand filled PVC column fed with wastewater treated by
Rotating Biological Contactor (RBC) at a pulsed rhythm of 8 sequences per day. For performances
study process, physicochemical and bacterial analyses effluent at inlet and outlet of column were
realized. Results: The results showed that through filter mass (D10 = 0.55 mm, D60 = 1.3 mm and
coefficient uniformity = 2.36) 96% of suspended solids, 99% of NH4+-N (during first phase), 92% of
COD, 91% of BOD5 and 46% of phosphorus are retained by surface filtration. The microbial
abatement results is <1.6 Log units of indicators fecal contamination (fecal coliforms, fecal
streptococci and E. coli). The microbial water quality is slightly higher than Tunisian standards. The
removal of microbial indicators in the considered reactor depends on the depth of the filter and
negatively correlated with NO3--N (r = -0.99, with E. coli at 3rd OPD).
Conclusion/Recommendation: Results confirmed that the reactor tested is performed as an advanced
treatment system for DBO, COD, SS, NH4+-N and NO3--N. Despite that 96% of SS efficiency
reduction, clogging is not achieved quickly that due to biofilm detachment phenomena. The removal of
microbial indicators in the considered reactor depends on the depth of the filter and negatively
correlated with NO3--N. Disinfection performances for the considered reactor reduce microbial load,
however chlore, ozone or UV disinfection should be considered.
Key words: Aerobic reactor, pulsed rhythm, bacterial analyses, Rotating Biological Contactor (RBC),
physicochemical parameters, Chemical Oxygen Demand (COD), Suspended Solids (SS),
Biological Oxygen Demand (BOD5), Scanning Electron Microscope (SEM), wastewater
treated, microbial caracteristics
plant (Boller, 1997). It combines aeration and
clarification in one unit by using an inert support
material for both biofilm attachment and filtration.
Removal rates become independent of clarification and
sludge settles ability limits (Doan and Lohi, 2009),
whereas concentration of biomass is increased. The
performance of the aerated biofilter process has been
proven to be an effective process for treating domestic
effluent. By using granular media, the aerated biofilter
can be operated at high organic loading rate.
In general, rotating biological contactor decrease
physicochemical (Doan and Lohi, 2009) and
microbiological load with important efficiency.
Although wastewater treated by RBC have BOD5,
COD, suspended solids, NO3-, NO2-, phosphorus and
fecal pollution indicators bacteria remains above

INTRODUCTION
Tunisia is in water deficiency country because it is
quite low availability compared to international
standards (Mediterranean Water Scarcity and Drought
Report, 2006). This situation will become more critical
in the coming decades, with expand water demand. For
this, politic Tunisian turned in recycling and reuse
treated wastewater. The estimated quantity of treated
wastewater reused for irrigated areas is 21 million m3 in
2009 estimate to 73 million m3 in 2014 (National
Sanitation Utility, 2009). However, the reuse of treated
water is accompanied by sanitary and environmental
risks (Guidelines for managed aquifer recharge, 2009).
The aerated biofilter process appears to be well suited
to the requirements of small wastewater treatment
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Tunisian standard for irrigation or discharge. Tertiary
treatment is necessary for that we installed an aerobic
reactor in output of RBC. This work goal is to study the
efficiency of aerobic treatment and to correlation
between
microbiological
and
physic-chemical
parameters.
MATERIAL AND METHODS
Experimental setup: A PVC column of 40 cm
diameter and 220 cm height, filled with 150 cm sand,
has been installed after a semi-industrial Rotating
Biological Contactor (RBC) wastewater treatment plant
(Fig. 1). The filling sand have a homogeneous grain
size distribution (d10= 0.55 mm, d60= 1.3 mm and an
uniformity coefficient, UC = 2.36). The X-ray
diffractometer analysis showed that the sand is
exclusively constituted by quartz (90 %) and a small
proportion of calcite. The column is equipped with four
water samples (S1-S4) at 30, 60, 90 and 120 cm,
respectively. The column was continuously fed at a
hydraulic loading rate of 50 cm day−1 supplied in 8
sequences which corresponds to 63 liters per day and
around 8 liters by pulse. The column has been operated
until it cannot infiltrate the daily hydraulic load due to
total clogging.

Fig. 1: Schematic of the experimental facility. S1, S2,
S3, S4 water samples located at 30, 60, 90 and
120 cm of depth respectively
RESULTS
Physicochemical parameters:
Suspended solids removal: The 150 cm thickness of
considered reactor ensures a significant suspended
solids reduction in treated wastewater reached 96%,
compared to those recorded on outlet of secondary
settling tank. The results obtained show SS
concentrations fluctuations of effluent at outlet of
column (Fig. 2a), which varies from 40 and 110 mg L−1
on 17th and 97th operating day (OPD) respectively.
These fluctuations are generally due to dysfunction of
secondary settler and SS fluctuation in raw wastewater
at station outlet. Curve showed two phases based on
clogging apparition.
During the first phase (ranging between 0-66th
OPD), the SS retention is positively influenced by
depth of filter bed. At 30, 60, 90, 120 and 150 cm of
depth SS has a value of 38.3, 45.6, 50, 59 and 73%
respectively on 10th OPD. SS removal is proportional
to depth with sand coarse (U = 2.36).
During the second phase, the SS removal of treated
wastewater at outlet of first sample (located 30 cm from
solid surface) was much higher (96%) than that
obtained at outlet of column (62.5%).

Methods: Performances of the aerobic reactor have
been investigated during a period of 111 days. Samples
were analyzed for Chemical Oxygen Demand (COD),
Suspended Solids (SS), Biological Oxygen Demand
(BOD5), Total Kjeldhal Nitrogen (TKN), ammonium
(NH4+-N), Nitrate (NO3--N) and total phosphorus (TP)
according to the methods prescribed in AFNOR (1992)
handbook.
Fecal pollution indicators bacteria enumeration: The
microbial soil contents is assessed by enumeration of
faecal pollution indicators bacteria (faecal coliforms,
faecal streptococci and Escherichia coli) using the most
probable number method (Rodier, 1978).
Biofilm expansion observation by SEM: The soil
matrix microbial biomass evolution has (SEM) been
observed by scanning electron microscope and photo
sequences in order to detect the biofilm progress after
wastewater supply (Ibrahim et al., 2010; Mutlu, 2009).

COD removal: At 150 cm of depth, COD removal
during OPD varies between 35 and 65% (Fig. 3a) in
first phase (0-66th OPD) and exceeds 92% during
second phase (66-111th OPD). Following biofilm
installation (installed from 66th OPD and observed by
Screening Electron Microscope), COD residual range
between 7.2 and 57 mg O2 L−1 (Fig. 2b) and
corresponds to low biodegradable fraction (Rezaee et
al., 2008).

Statistical
procedures:
Pearson’s
correlation
coefficient (r) was used to show correlation between the
all parameters data using Statistical Package for the
Social Sciences (SPSS) software (SPSS for Windows,
SPSS Inc., Chicago, Il, USA).
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Fig. 2: Suspended solids (a), COD (b), TKN (c), NH4+ (d), NO3- (e) and phosphorus (f) evolution during OPD at
onset and outlet of column and four water samples (S1, S2, S3 and S4)
removal is higher than 90 cm (10 mg L−1 COD at 83rd
OPD with 81% of reduction) has 150 cm depth (9 mg
L−1 COD at 83rd OPD with 83% of reduction) than that
obtained at 30 cm of depth (18 mg L−1 COD at 83rd
OPD with 67% of reduction). However 90 cm of filter

COD decreases even more as depth increases (Fig.
2b). At 30, 60, 90, 120 and 150 cm of depth COD have
a value of 29, 40, 46, 70 and 74% respectively on 89th
OPD. However, following the biofilm installation
effectiveness of purifying considered reactor, COD
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filter bed depth. . At 10th OPD with 30, 60, 90, 120 and
150 cm of depth orthophosphates have a value of 19,
32, 35, 41 and 46% respectively.
During the second phase (25-89th OPD), leaching
phosphorus within filter bed is realized. Then efficiency
of phosphorus removal does not exceed 13% of
reduction at 60th OPD.
During the third phase (starting at 89th OPD),
organic phosphorus fixed in first operation weeks is
throw back outlet column by delivering phosphorus
accumulated in bacteria. For example, at 97th OPD
phosphorus concentration is 28 mg L−1 in onset of
column increased to 33 mg L−1 in outlet of column.
This phenomena is due to the pH decrease and redox
potential associated with nitrates and oxygen
consumption by bacteria.

bed is necessary for COD reduce. At outlet of column,
COD value does not exceed 90 mg L−1 during the
second phase (66-111th OPD) and is conformed to
standards Tunisian NT.106.02 rejection.
BOD removal: The purifying performance of
considered reactor in terms of BOD5 removal during
operating days (Fig. 3b) showed a high performance at
outlet of column. At 150 cm of depth, 91% of the BOD5
to be removed following biomass installation and
clogging apparition during the second phase of OPD.
BOD5 decreases even more as depth increases, for
example at 104th OPD with 30, 60, 90, 120 and 150 cm
of depth BOD5 have a value of 29, 46, 64, 71 and 86%
respectively.
Nitrogen removal: The results obtained showed that
TKN concentrations fluctuations at outlet of column
(Fig. 2c), which varying from 2.5 and 36 mg L−1 during
OPD. At outlet of column (150 cm of depth), TKN
obtained during the first phase of OPD was 89% of
nitrate transformation. Then TKN does not exceed 71%
of nitrate transformation during the second phase of
OPD. At 111th OPD with 30, 60, 90, 120 and 150 cm of
depth TKN have a value of 7, 32, 46, 60 and 64%
respectively.
At 54th OPD, an important NH4+-N reduction (Fig.
2d) observed reach 0.23 mg L−1 value conformed to
standards Tunisian NT.106.02 rejection (1 mg L−1).
Biofilm installation and biomass development at
89th OPD decreases nitrification by preventing oxygen
diffusion inside filter bed; this produces NO3--N
concentrations drop of treated wastewater, passed from
1.5-26 mg L−1 at 10th-75th OPD respectively (Fig. 2e).
At 75th OPD with 30, 60, 90, 120 and 150 cm of depth
NO3--N have a value of 0.6, 8, 25, 25 and 26 mg L−1
respectively. This agrees with results found by Cha et
al. (2005) which indicates a significant fraction of
ammonia nitrogen is fixed in first centimeters of filer
bed. Nevertheless, at outlet of column, treated
wastewater does not exceed 26 mg L−1 it’s conformed
to standards Tunisian NT.106.02 rejection (50 mg L−1).

(a)

Phosphorus removal: Phosphorus removal from
wastewater is attributed to various phenomena such as
adsorption, precipitation and/or assimilation by
microorganisms. Orthophosphate concentrations in
treated wastewater from the different sampler’s column
were shown in Fig. 2f. Three phases were observed.
During the first phase (0-25th OPD), the results
showed the most important decrease of orthophosphate
during OPD with 46% of reduction. Phosphorus
removal from treated wastewater is proportional to the

(b)

Fig. 3: Evolution of filter bed performance in terms
COD (a) and DBO5 (b) reduction (%) between
onset and outlet of column and between onset of
column and four water samplers respectively S1,
S2, S3 and S4
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Fig. 5: Illustration (400x) of the sand grain surface
sampled at 25 cm (a) before operation and (b)
111 OPDs
At 47th OPD and on 30 cm of depth, the values of
faecal streptococci reduction increased compared to
values obtained at the beginning of OPD (7.2 103-3 103
MPN/100 mL). This bacterial reduction is strengthened
by adsorption fecal streptococci on organic matter and
submersion appeared an increased value with filter bed
depth purifying quality, the relative abundance passed
from 40-20% of total fecal streptococci (Fig. 4a).
Fecal coliforms are eliminated as fecal streptococci
(Fig. 4b). Faecal coliforms effective removal was
observed after submersion at 66th OPD with a relative
abundance of 50% of total fecal coliforms.
Then oxygen supply decreases towards 83rd OPD,
effectiveness of fecal coliforms reduction decreases
with an abundance of 25% of total fecal coliforms.
Escherichia coli are similar to fecal coliforms reduction
(Fig. 4 c). The treatment is more efficient at 66th OPD
and outlet of column (0.56 log unit). At outlet of
column with 150 cm of depth 1.36 log unit reductions
for fecal coliforms and E. coli is registered. Although
aeration provided to our system with hydraulic loading
rate applied in 8 pulses, may eliminated fecal indicators
bacteria.

(c)

Fig. 4: Abundance and enumeration of (a) faecal
streptococci, (b) faecal coliforms and (c)
Escherichia coli in four water samples (S1-S4) at
30, 60, 90 and 120 cm, respectively
Disinfection performances: Disinfection performances
mean the indicators of fecal contamination (fecal
coliforms, fecal streptococci and Escherichia coli)
in different depths (30, 60, 90 and 120 cm) and
increasing time of the filters are showed in Fig. 4.
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Biomass detaching obtained (Rajeb et al., 2009) at
111th OPD when biofilm was observed by Scanning
Electron Microscope (SEM), this detaching has been
boosted by the coarse sand used (Fig. 5). At the 111th
OPD, the soil matrix observation at 25 cm revealed
detachment of the biomass with crevices reappearance
on the sand grain surface.

Correlation between physicochemical and microbial
caracteristics: The statistical SPSS software was used
to determine correlations between physicochemical and
microbial characteristics. Table 2 indicates (r)
coefficients estimated by Pearson correlation significant
test for several different physicochemical parameters
and indicators of fecal contamination (fecal coliforms,
fecal streptococci and E. coli).
Generally positive correlations between the
microbiological and physicochemical parameters were
observed, with the exception of nitrate which showed a
negative correlation. At 3rd OPD, a statistical
significance was showed at p<0.01 for the considered
reactor. We obtained a highly significant, positively
correlated (r = 0.94, 0.98, 0.94, 0.96, 0.96 and 0.94)
relationship between SS, COD, BOD5, TKN, NH4+-N,
P and fecal streptococci. Whereas negatively correlated
relationships were obtained between NO3--N and fecal
streptococci (r = -0.98). At 111th OPD, we observed no
significant difference between physicochemical
parameters (COD, TKN, NH4+-N, NO3--N and P) and
fecal streptococci (p>0.05).

Wastewater qualities: We choose some representative
time during OPD (3rd, 66th and 111th) showed in Table 1.
The process has a high performance in terms of SS
(80%), BOD5 (91.6%) at 111th OPD, but COD and
NO3--N, NH4+-N present an average performance
respectively 43, 49 and 62.4%. Nevertheless, at outlet
of column, treated wastewater it’s conformed to
standards Tunisian NT.106.02 rejection.
In treated wastewater phosphorus content (34.66
mg L−1) remains superior to Tunisian standard NT
106.02. For indicators of fecal contamination, 78.5%
fecal coliforms and 81.2% Escherichia coli were
removed. Despite the significant efficiency obtained at
outlet of column the microbial water quality is slightly
higher than Tunisian standards. Tertiary treatment
application must be envisaged.
Table 1: Different parameter efficiency during 3rd, 66th and 111th
3rd OPD
-------------------------------------------------Onset of
Outlet of
column
column
(%)
SS (mg/l)
86±1
20.6±0.57
76.0
COD (mg O²/l)
199±1.15
95.6±0.57
52.0
DBO5 (mg O²/l)
53.6±1.52
31±1
42.2
+
4.6±0.01
0.51±0.01
89.0
NH4 -N (mg/l)
NO3--N (mg/l)
0
0.76±0.05
76.0
TP (mg/l)
35.3±0.57
20.6±0.57
41.5
5
4
3
2
F.C (B/100 ml)
1.1 10 ±1.6 10 3.110 ±3.410
97.0
F.S (B/100 ml)
1.1 104±0
3 103±0
72.7
4
3
3
3.610 ±0
85.4
E. coli (B/100 ml) 2.47 10 ±4 10

66th OPD
----------------------------------------------------Onset of
Outlet of
(%)
column
column
26±1
7.66±0.6
70.5
87±1
40.33±0.57
53.6
82±1
33±1
61
30.3±0.657
17.06±0.11
43.7
0.2±0.01
10.5±0.1
98
36±0.57
34±1
5.5
4
3
3
3
1.3 10 ±4.610
6.67 10 ±8.0810 84.6
1.5 104±0
3.2103±3.46102
78.6
4
3
4.5 10 ±1.7 10
2 103±0
95.5

111th OPD
--------------------------------------------------Onset of
Outlet of
column
column
(%)
98.66±1.5
20±1
80.0
99.6±0.57
57±1
43.0
31.6±0.57
2.66±0.57
91.6
21.35±0.13
8.03±0.057
62.4
1.1±0.01
2.13±0.057
49.0
31.6±0.57
34.66±0.57
4
3
1.4 10 ±0
3 10 ±0
78.5
8 103±1.04102
3.2103±3.46102 60.0
3
2
3
2
1.610 ±3.4610 3.210 ±3.4610 81.2

Standards
Tunisian
30
90
30
30
90
0.1
2000
1000
−

*Values present the average of three replicates; ž: indicate efficiency of different parameters calculated by (onset parameter-outlet
parameter/onset parameter) ×100; F.C: fecal coliforms; F.S: fecal streptococci; E. coli: Escherichia coli; SS: Suspended Solid; COD: chemical
oxygen demand; BOD5: biological oxygen demand; TKN: Total Kjeldhal Nitrogen; NH4+-N: ammonium; NO3- -N: Nitrate; TP: Total Phosphorus
Table 2: Correlation (r) coefficients between physicochemical and microbial characteristics
Pearson correlation
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------3rd
47th
111th
------------------------------------------------------------------------

--------------------------------------------------------------------------

----------------------------------------------------------------------------

F.C
F.S
E. coli
F.C
F.S
E. coli
F.C
F.S
E. coli
SS
0.854*
0.940**
0.953**
0.687
0.927**
0.648
0.856*
0.972**
0.975**
**
**
**
*
*
**
COD
0.946
0.985
0.978
0.894
0.808
0.872
0.923
0.553
0.694
BOD5
0.823*
0.942**
0.974**
0.71
0.869*
0.684
0.833*
0.946**
0.970**
TKN
0.934**
0.967**
0.945**
0.937**
0.712
0.921**
0.964**
0.716
0.890*
NH4+-N
0.947**
0.962**
0.939**
0.911*
0.702
0.897*
0.952**
0.751
0.919**
*
**
**
**
NO3 -N
-0.869
-0.980
-0.991
-0.529
-0.988
-0.492
-0.666
-0.122
-0.416
TP
0.896*
0.941**
0.931**
0.874*
0.857
0.896*
-0.627
-0.489
-0.447
*
: Pearson correlation significant at p<0.05; **: highly significant at p<0.01; F.C: fecal coliforms; FS: Fecal Streptococci; E. coli: Escherichia coli;
SS: Suspended Solid; COD: Chemical Oxygen Demand; BOD5: Biological Oxygen Demand; TKN: Total Kjeldhal Nitrogen; NH4+-N:
ammonium; NO3- -N: Nitrate; TP: Total Phosphorus
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The correlation matrix revealed that NO3−
concentrations were negatively correlated with E. coli
and the SS were found to positively correlate with fecal
coliform concentration in dairy wastewater using an
ecological treatment system (Morgan et al., 2008).
Previous studies have also found positively correlate (at
111th OPD) with fecal coliform and SS (r = 0.85), but
for fecal streptococci r = 0.97.

At outlet of column, BOD value did not exceed 30 mg
L−1 and is conformed to standards Tunisian NT.106.02
rejection.
During the first phase, we observed an important
efficiency of NH4+-N reduction (99%). This important
elimination can be attributed to nitrifying
microorganism’s phenomenon, seeing as nitrate
concentrations increase in different samplers.
Nitrification efficiency is represented by high levels of
nitrate (NO3--N) in treated wastewater. Nitrogen
removal is independent of infiltration depth, NO3--N
concentrations increased with depth. This effectiveness
is maintained than conditions are favorable:
no
clogging, neutral pH to slightly alkaline and
temperature ranged between 30 and 35°C. Nitrification
occurs gradually during rest phase. It results in a
significant nitrate leaching with the first wastewater
pulse whose concentration may well exceed the average
rate of nitrogen reduced in wastewater. At the end of
feeding phase, denitrification can occur simultaneously
in filter bed become anoxic (Shabeeb et al., 2010).
During the first phase orthophosphates were more
adsorbed at particles mineral surface than organic
particles by Van der Waals forces. But with the biofilm
development efficiency of phosphorus removal was
negatively affected. Indeed biofilm reduced the contact
and interaction between particles mineral and wastewater
(Arias and Brix, 2005). Phosphorus removal is often low
by filter sand; phosphorus concentration does not
conform to standards Tunisian NT.106.02 rejection
(0.05 mg L−1). Generally, siliceous sand (over 90%
SiO2) did not show effectiveness phosphorus removal
by adsorption and/or precipitation (Gougoussis, 1982).
With submersion and clogging installation,
purification
performance
is
improved. Indeed,
decontamination evolution trend was not observed
during OPD and may result to organic matter oxidation
(Leverenz et al., 2009). Microorganism’s removal
improving gradually as oxygen demand can be satisfied
reaching 2 103 MPN/100 mL in treated wastewater in
60 cm of depth; with this condition treated wastewater
characteristic is conformed to standards Tunisian
NT.106.02 rejection (2000 fecal coliforms/100 mL).
Torrens et al. (2009) showed the filters sands with a
depth of 65 cm presented significant (p<0.05) higher
removal of bacterial indicators than those of 25 cm.
The microbial activity is affected by attachment
and detachment processes due to the bacterial cells
exchange between the suspended and attached biomass
phases. Attachment processes include adsorption and
physical straining on the soil matrix (Taylor and Jaffe,
1990). Detachment is the removal of attached-phase
biomass and subsequent re-entrainment in soil matrix

DISCUSSION
The aerated biofilter process appears to be well
suited to the requirements of small wastewater
treatment plant. The performance of the aerated
biofilter process has been proven to be an effective
process for treating domestic effluent. By using
granular media, the aerated biofilter can be operated at
high organic loading rate. In the present study, we
interested to efficiency of aerobic treatment and to
correlation between microbiological and physic-chemical
parameters with 50 cm per day of organic loading rate
applied in 8 sequences per day (pulsed rhythm).
The SS infiltrate deeper into this filter bed. This
infiltration was result delaying surface clogging (Jedidi,
and Abdennaceur, 1991). Suspended Solids reduction
relatively high can be explained by clogging layer
installation at 30 cm from surface filter bed. These
improve performance purification of filter bed. The
major of particulate pollution is retained at 30 and 60
cm of depth (position of first and second samples). The
reduction of SS in filtering mass varied between 48 and
96%, similar results also were found by Al-Turki
(2010). The SS is more efficient following biomass
installation. At outlet of column, treated wastewater
does not exceed 24 mg L−1 of SS during OPD. Value
conformed to standards Tunisian NT.106.02 rejection
(30 mg L−1).
The biomass developed in filter bed increases with
wastewater passage and favorite the contact with
purifying microflora expressed by improvement
performance
purification
COD
from
66th
OPD. Therefore, COD removal is improved by
mechanical filtration expressed per SS reduction and
increased wastewater passage.
COD removal is higher than 90 cm has 150 cm
depth than that obtained at 30 cm of depth at 83rd
OPD. The organic pollution elimination by the aerobic
tested reactor with fixed biomass process is realized
through mechanical filtration of SS in the first
centimeters of filter bed and mineralization dissolved
fraction by biological action (Rolland et al., 2009).
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(Peyton and Characklis, 1993). The biofilms
detachment did not affect effectiveness of treatment.
This detachment may be beneficial because it can delay
the clogging phenomenon.
With the progress of treatment considered reactor
during OPD shows a decrease correlation between
physicochemical and microbial characteristics. This
agrees with results found by Surendraraj et al., 2009. At
the beginning of OPD physicochemical parameter
values are relatively high which causes microbial
biomass development in particular increase fecal
coliform, fecal streptococcus and E. coli. During
treatment SS, COD, BOD5, TKN, NH4+-N, NO3--N and
P decreases. This reduction has certainly an effect on
indicators of fecal contamination growth. The reduction
of BOD can result in the simultaneous reduction of
coliform populations (Der Steen et al., 2000).
Yathavamoorthi et al. (2010) measured a positive
correlation of fecal coliform with BOD than with
suspended solids and suggested that adsorption of fecal
coliforms may be more important than sedimentation.
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CONCLUSION
Results confirmed that the reactor tested is
performed as an advanced treatment system for DBO,
COD, SS, NH4+-N and NO3--N. Treated water analyzed
showed an oxidation activity and an SS elimination
mainly located in upper sand layers (30 cm of depth).
Despite that 96% of SS efficiency reduction, clogging
is not achieved quickly that due to biofilm detachment
phenomena. The siliceous sand does not show
effectiveness vis-à-vis phosphorus removal. The
removal of microbial indicators in the considered
reactor depends on the depth of the filter and negatively
correlated with NO3--N. Disinfection performances for
the considered reactor are slightly higher than Tunisian
standards. Tertiary treatment reduce microbial load,
however chlore, ozone or UV disinfection should be
considered.
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