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1. BACKGROUND
The commercial joint venture company Trimtor - Agricultural Development Company of
Castellon S.A. (Facsa) is responsible for the operation and maintenance of the WWTP
installations in Aledo (Murcia) as of September 1st, 2007, in accordance with the decision
of the Residual Water Treatment Regional Authority of Murcia.
The aforementioned installation includes a purification system based on the biological
treatment of the influent water, performing an aerobic biodegradation of the load and
subsequent filtration in an MBR system.
In particular this is a system that includes membranes external to the bioreactor, with
continuous recirculation into the bioreactor. This MBR configuration allows the mixed
liquor to recirculate from the bioreactor to the membrane unit available outside the
biological unit. The following figure shows a simplified drawing of this type of
configuration.

O -6Q ENTRY

Q = 5Q ENTRY

BLEED

BIOREACTOR

FILTRATION SYSTEM
(CONSISTING OF N
FILTRATION UNITS)

Figure 1. WWTP operation scheme
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In late August 2006 the implemented membrane system was put into operation. It was a
Microfiltration system, where the water passed through the membrane due to gravity, i.e.
due to the weight of the water itself in the container (Fig. 1).
The outcome of that system was:

-

Continuous decrease of permeate flow:

In October 2006, only a month and a half after the start of operation, days with zero
permeate flow were recorded.
-

Continuous physical cleanup requirements:

Two physical cleanup operations were carried out in the course of a year.
-

Membrane Rupture:

From October 2006, high quantities of suspended solids were observed in the effluent
of the plant, which are not justified given the microfiltration technology used; this was
a symptom of ruptured membranes.
-

Low quality of effluent water, which was also the water used to clean the
membranes:

A consequence of membrane rupture.
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The following pictures, taken during one of the cleanup operations, show the state in
which the system's membranes were found:

Picture 1. Membrane detail

Picture 2. Membrane detail

As shown in the pictures, multiple fibers and hairs were found, which blocked the
membranes, obstructing the entry of water and air through them and leading to a
significantly reduced permeate flow, thus making it necessary to carry out various physical
and chemical cleanup operations.
On the other hand, in the container with the membranes, a large amount of accumulated
soil was observed, which risked blocking the air diffusers for membrane cleanup or to
wear away those membranes by friction.
All this lead to the conclusion that a pretreatment system was necessary in order to
ensure a higher performance as regards eliminating grease, soil, and fibers.
Initially a choice was made to install a rotosieve with a mesh size of 1 mm at the entrance
of the membrane reactor that was put into operation in December 2006.
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This solution is shown in the following figure.

With this system, the number of
breakdowns and other incidents did
not decrease, as this was not a
satisfactory solution for the operating
problems of the treatment system.

Picture 3. Membrane system + Rotosieve

Finally in September 2007, and after carrying out several modifications, tests, and
cleanup operations, the membrane system went out of service, which made it necessary
to install a new treatment system.
As of January 2008, the plant has a new Ultra-filtration membrane system, which includes
a permeate pump that forces the water to pass through the membranes.
During pretreatment of the system, additional equipment was installed for the
concentration and disposal of soil, as well as equipment for the elimination of grease, in
order to ensure correct system operation.
This study aims to determine the need to install onsite equipment that can limit the entry
of hairs and fibers to the biotreatment line, in order to prevent them from accumulating in
the membrane system, thus ensuring correct system operation.
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2.

PURPOSE
The purpose of this report is to describe the experiment performed in the WWTP

of Aledo, from February 4, 2008 to February 17, 2008.
The experiment consisted in the installation of a microstrainer after the
conventional pretreatment system of the plant.

3.

LOCATION AND PLACEMENT
The tests described in this report refer to the WWTP of Aledo (Murcia), located in

the Sta. María area, Los Huertos road, and more specifically in the pretreatment area of
the Wastewater Treatment Plant of Aledo.
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4.

INSTALLATION DESCRIPTION

4.1 Microstrainer equipment description
4.1.1 Equipment characteristics
The characteristics of the equipment installed and tested at the WWTP of Aledo are
the following:
GENERAL DATA
Volume of flow: 12 m3/ h
Strainer aperture: Ø 0.6 mm
Drum length: 1,230 mm
Drum diameter: 400 mm
Water entry connection: Ø 125 mm
Water exit connection: Ø 150 mm
Net weight: 100 Kg
Gross weight (with product): 120 Kg
Drum construction material: Stainless steel 304
Frame constructrion material: Stainless steel 304
Covering cap construction material: polyester

DRIVE SYSTEM
Gear reducer:
- Speed: 25 rpm
- Installed power: 0.25 kW
- Voltage: 230/400 V – 3-phase – 50 Hz
Protection : IP-55

CLEANUP SYSTEM
Rotating brush
Rinse water tube with washing heads
Rinse water connection: ¾"
Rinse water consumption: 0.38 l/sec
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4.1.2 Operation Principle
The equipment operation principle is described below:

Figure 2. Equipment operation detail

The microstrainer consists of a perforated rotating drum ( 1) with an interior screw
conveyor (2) that directs the separated solids towards the outside of the drum. The drum
rotates on axle wheels (3) and is powered by a toothed gear motor (4). The wastewater is
directed through the entry conduit (5) and distributed uniformly along the entire surface of
the drum, passing through its perforations towards a collector tray (6) located below the
drum. The separated solid particles move forward inside the drum towards a discharge
hopper (7). A rotating brush (8) and a tube (9) with sprinklers for pressurized water
prevent obstruction of the orifices. The drum is equipped with removable instrument
panels (10) on both sides and on the solid discharge area, and also includes a ventilation
connection (11) (for evacuating gases and odors, as well as any overflow).

9 of 24

ALEDO WWTP MICROSTRAINER INSTALLATION

4.2 Installation Description
The following installation was implemented in order to carry out the experiment:
The bioreactor's overflow collector was
plugged. This made it possible to obtain
a space from which to pump the
pretreated water to the microstrainer.

Picture 4. Pump wall detail

An impulse pump was installed to
transfer the incoming water to the
equipment through a flexible hose.
The start and stop of the pump and of
the straining equipment were controlled
by two buoys installed in the overflow
collector.
- Low-level buoy for stopping.
- High-level buoy for startup.

Picture 5. Installation detail
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The Microstrainer was installed in an
appropriate place to facilitate the exit of
treated water from the bioreactor and lead
to the recirculation of the mix in the
membrane unit.

Picture 6. Installed equipment detail

The service water system for cleanup by means of the diffusers of the equipment was not
installed, per recommendation of the manufacturer, as said system was not deemed
necessary for the machine's operation conditions.
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4.3 Analytical Monitoring Description.
In order to analyze the test performed, an analytical monitoring process was implemented
with the aim of collecting as much information as possible on the equipment operation.

PROCESS

PARAMETER

ALEDO WWTP

Unit

FREQUENCY
Plant
Entry:

PROCESS

V60

ml/l

3 weekly

Suspended solids

mg/l

2 weekly

COD

mg/l 2 weekly

PARAMETER

ALEDO WWTP

Unit

FREQUENCY
Pretreatment
Exit
(Rotosieve
entry):

PROCESS

V60

ml/l

3 weekly

Suspended solids

mg/l

2 weekly

COD

mg/l

2 weekly

PARAMETER

ALEDO WWTP

Unit

FREQUENCY
(Rotosieve
exit):

V60

ml/l

.

3 weekly

Suspended solids

mg/l

2 weekly

COD

mg/l

2 weekly

All samples taken were specific.
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5.

EXPERIMENTAL RESULTS

5.1 Analytical Results
5.1.1 Settleable Material Disposal Performance
The performed analyses yielded the following results:
Raw water

Pretreatment
Exit

Microstra
iner Exit

Total
Performance

DATE
Feb 4
Feb 6
Feb 7
Feb 11
Feb 13
Feb 14
Average

Data shown graphically, together with the purification performance of the entire
system (pretreatment + strainer):

Global Performance (%)

Settleable Solid Disposal Performance

Feb 2 Feb 4

Feb 6 Feb 8

Feb 10 Feb 12 Feb 14 Feb 16

Date

Entry
Pretreatment Exit
Microstrainer Exit Global
Performance

Figure 3. Graph of V60 Results
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5.12 Suspended Solid Disposal Performance
The performed analyses yielded the following results:
Pretreatment Exit

Raw water

TSS (mg/l)

DATE

TSS (mg/l)

Microstrainer
Exit

Total
Performance

TSS (mg/l)

Feb 4
Feb 6
Feb 7
Feb 11
Feb 13
Feb 14
Average

Data shown graphically, together with the purification performance of the entire
system (pretreatment + strainer):

Suspended Solids (mg/l)

Global Performance (%)

Suspended Solid Disposal Performance

Feb 2 Feb 4 Feb 6 Feb 8 Feb 10 Feb 12 Feb 14 Feb 16
Date

Plant Entry
Pretreatment Exit
Microstrainer Exit
Global Performance

Figure 4. Graph of Suspended Solids Results
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5.1.3 Chemical Oxygen Demand Disposal Performance
The performed analyses yielded the following results:
Pretreatment Exit

Raw water
DATE

COD (mg/l)

COD (mg/l)

Microstrainer
Exit

Total
Performance

COD (mg/l)

Feb 4
Feb 6
Feb 7
Feb 11
Feb 13
Feb 14
Average

Data shown graphically, together with the purification performance of the entire
system (pretreatment + strainer):

COD ( m g / l )

Global Performance (%)

COD Disposal Performance

Feb 2
16

Feb 4

Feb 6

Feb 8

Feb 10

Date

Feb 12

Feb 14

Feb

Plant Entry
Pretreatment Exit
Microstrainer Exit
Global Performance (%)

Figure 5. Graph of COD Results
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5.1.4 Solid Residual Production
The following picture shows the solid residue extracted by the microfilter:

This shows the exit of
the residue from the
equipment.

Picture 8. Residue detail

A magnified image of the residue is shown below:

This shows the residue produced by the
machine.

Picture 9. Residue detail
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The residue was examined and it was found to consist of:
-

Textile fibers: Cotton, whool, synthetic fibers, etc.

-

Vegetable fibers:

-

Hairs.
The production of solid residue extracted by the equipment is as follows:

Microstrainer
Exit

DATE

Accumulation of Residue Produced (liters)

Liters

Feb 5

Feb 8
Feb 11

Liters

Feb 6

Feb 12
Feb 14
Feb 16
Feb 17

Feb 2

Feb 7

Feb 12

Feb 17

Feb 22

Date
Average (l/day)

Figure 6. Solid residue production

This figure also shows the accumulated dry residue produced.
The residue was collected in a 30-l volumetric container. On each of the dates specified,
this container was emptied and cleaned.
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6. EXPERIMENT ANALYSIS

6.1 Treated Water Quality
As regards the quality of the treated water, the microstrainer installation did not improve
the conditions of entry of the wastewater into the WWTP bioreactor.
The disposal performance between the pretreatment exit and the microstrainer exit is as
follows:

Performance (%)
V60
COD
TSS

16.13
0.97
5.&7

These values are low, which indicates that the water -in the pretreated water parameters
analyzed- does not improve with the insallation of the microstrainer at the WWTP entry.

6.2 Residual Production
As regards residues extracted by the equipment, it is important to analyze their quality as
well as their quantity.
When talking about quality of a residue, we refer to the materials of which the residue
consists.
As mentioned above, the residues in this experiment consist of textile fibers and hairs in
relatively high quantities.
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The equipment, as mentioned by the company that sells it, is designed to help eliminate
the abovementioned hairs and fibers from the water entering the WWTP.

The drawing shows the 1-mm diameter
round hole in a rotosieve similar to the
one that was tested, compared to a
0.5-mm groove along the direction of
rotation of the drum in an external feed
sieve. The fiber can only pass through the
circular
Figure 7. Filtering fabric availability

orifice,

in

the

direction

perpendicular to the drum, as the long
grooved opening provides an easier entry
for fibers and hairs.

Hence, the quantity of solids produced depends on the elimination of hairs and fibers by
the equipment.
The question arises whether it is acceptable for this high effectiveness in eliminating fibers
and hairs to be compatible with the low disposal performance of the parameters analyzed.
We tried to answer this question by comparing the former performance with the disposal
performance

of

the

abovementioned parameters

carried

out

by

conventional

pretreatment.
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When calculating the disposal performance of the analyzed parameters between the raw
entry water and the water after conventional pretreatment, we obtain the following results:

V60
COD
TSS

Performance %
7.46
14.24
20.93

As can be seen, the performance is low in settleable materials and leads to relatively high
disposal performance values in COD and in suspended solids.
A comparison between the disposal performance from the raw water to water passing
through a 3-mm strainer (conventional pretreatment) with the performance from water
passing through a 3-mm strainer to water through a 0.6-mm strainer (microstrainer),
indicates that the results are locigal, especially when it comes to COD and suspended
solids, as the orders of magnitude do not differ significantly.
With respect to the quantity of the generated residue, the value registered was 16.43 liters
of residue per day.
This represents 5996.05 liters per year.
Considering the flow entering the plant to be 43,800 m3/year, the result is a ratio of
residue produced equal to 0.14 l/m3, treated.
It is important to add that the dryness of the product removed by the equipment reaches
8%, which makes it possible to convert the units of generated residue from liters to Kg:
0.14 Kg/m3 treated
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The dryness of the residue also indicates a need to install some type of residue
compactor in order to dispose part of the water and reduce the final amount of residue to
be dealt with.

6.3 Maintenance Requirements
During the development of the experiment it was not necessary to perform any
maintenance operation.
The filtering mesh was maintained clean during the tests, and therefore its capacity did
not decrease with continuous operation of the installation.
This proved that the diffusers of clean water on the mesh are not necessary.
After completion of the experiment, the mesh was cleaned with pressurized water and
was found to be clean.
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7. CONCLUSIONS
The final conclusion of the experiment shows that the microstrainer used in the tests
performed at the WWTP of Aledo guarantees the correct disposal of fibers and hairs, and
at the same time ensures the retention of all solids greater than the mesh size of 0.6 mm.
This is considered to be a protection guarantee for the filtration system, as it reduces
significantly materials that enter with the water, by means of ultrafiltration of the mixed
liquor by the strainer system.
This equipment, together with the soil classification unit and the grease collector that were
recently installed at the WWTP, represent a high-efficiency protection system for the
membranes.
Taking the residue production to be 5996.95 Kg/year, with a dryness equal to 8%,
represents an actual production of solids equal to 480 Kg DM/year of hairs and fibers,
which are not removed and thus become part of the system.
The installation of the strainer at the WWTP would obstruct access to the process of
purification of the installation from all these residues, especially the access to the
membrane unit, which would be advantageous, considering the previous membrane
system.
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To conclude, we present a preliminary assessment of the operation costs for the
equipment in question, taking into account both the microstrainer equipment itself as well
as the impulse equipment necessary for its operation.

For this assessment we considered a daily operation of the installation equal to 8h/day.

WWTP OF ALEDO

MICROSTRAINER INSTALLATION OPERATION COSTS
Unit
KWh

Concept

Quantity

Cost (€)

Total amount (€)

1,606

.079

126.71

3,212

.079

253.43

Solid Residue Management

5

20.37

122.22

Annual Equipment Maintenance

1

300.0

300

Annual Energy Cost of 0.55-KWh Microstrainer

KWh

Annual Energy Cost of 1.1-KWh Pump

tn
Unit

TOTAL OPERATION COST (Euros/year)

802.36

The estimated operation cost for the entire installation is €802.36/year (VAT not included).
It is important to note that the last cleanup of the membrane unit that took place at the
WWTP of Aledo had an estimated cost of €1920 (VAT not included).
As two cleanup operations were necessary during the year of operation, the annual cost
is €3840/year.
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These assessments do not take into account the regular work hours of the Totona 07
personnel, and therefore the work and time estimate of personnel should also be
considered.
It is also important to note that during cleanup the water must be bypassed directly
without being treated.

The present technical documentation is submitted to the Water Treatment and
Purification Regional Authority of Murcia (ESAMUR).

ALEDO, FEBRUARY 29, 2008

Maria Isabel Huertas

Ignacio Pastor Carbonell
Facsa Technical Dept., Full Water Cycle
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