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Abstract

Treating industrial wastewater directly at the place of origin represents the latest tendency in wastewater
treatment. It goes without saying that a flexible system is necessary since the process involves operating
with low workflows. Mobile wastewater treatment plants based on Juggler technology are designed for the
reuse of treated water. A mobile wastewater treatment plant is outfitted with the following systems: filter;
physical-chemical treatment; sludge treatment/storage; monitoring automatic continuous cleaning system.
The present paper tries to emphasize the advantages of using the new technology of bio-solid particle
separation. In addition, the present study reveals the main disadvantage of this technology, namely its
limited treatment capacity.
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Introduction

The high pollutant content present in oil production wastewater constitutes a major challenge for
the treatment process [3, 7]. This represents the reason why discharging considerable amounts of
pollutants — usually in the form of oil products suspended on the top of the water — into the
effluents has such a significant impact upon the environment [2, 4, 8]. It has been noted that, if
there are oil products suspended on top of the water, the diffusion of the atmospheric air can no
longer occur, leading to a rapid deterioration of flora and fauna [6, 9, 10]. If the surface waters
used as drinkable water sources are contaminated with oil products, they lose their first class water
quality classification [11, 13].

The discharge of large wastewater quantities, around 10-20 m* wastewater for each tone of crude
oil processed by classic refineries and approximately 0.12 and 0.8 m? of water for each ton of
crude oil processed by modern refineries, has lead to the focusing on pre-treatment processes
when dealing with highly oil product contaminated wastewater [1, 5, 12].

The present study tries to offer a solution for the treatment of wastewater from oil separator. The
research has focused on determining the actual efficiency of mobile wastewater treatment plants.
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Experimental

The used mobile wastewater treatment plant is outfitted with the following components : filters;
physical-chemical treatment; sludge treatment/storage; monitoring/ automatic continuous
wastewater treatment process management. The treated wastewater has been extracted from three
refinery oil separators.

These refineries obtain their water supply from the appropriate water channels and from the
equalizing tank outlet channel. The separators’ function is the removal of oil production coating
and of other immiscible products that are lighter than water, their extraction, as well as suspension
sedimentation on the bottom of the tank according to fluid density.

The refineries’ total discharged wastewater flow towards the treatment plant is approximately
1000 m®h. Because of the low speed and tank dimension geometric ratio, the wastewater’s flow
through the separators is done using a streamline regime, i.e., along the entire length of the
separation chamber.

The amount of wastewater treated by the mobile wastewater treatment plant (MWWT) was 10
m3/min. Ten experiments have been carried out, all of them on different days and when pollutant
contamination was at maximum levels. The analyzed physical-chemical indicators and methods,
as well as the equipment used are listed in Table 1.

Table 1. The analyzed physical-chemical indicators, methods, and equipment used

No. Indicators Standard methods Methods
1 pH SR 1SO 10523/1997 pH-meter
Mettler Toledo Seven Multi
2 COD (chemical Hach 8178 Spectrofotometer DR 2400
oxygen demand)
3 BOD:s (biochemical Hach 8051 VELP System
oxygen demand)
4 TSS(total suspended Hach 8158 Spectrofotometer DR 2400
solids)
5 VSS(volatile Hach 8164 Spectrofotometer DR 2400
suspended solids)
6 Extractibles with SR 7587:1996 Equipment for sample extraction
solvents Equipment for solvent distillation

During the biological stage, the discharging of the MWWT’s wastewater has been carried out in
the refinery’s water treatment plant. Sludge disposal from the appropriate tank has been done in
the refinery’s sludge beds.

Results and Discussion

Throughout the 10 treatments, COD determination upon MWWT entry presented a variation
between 2000 mg/l and 3800 mg/I (fig. 1).

Water treatability is shown by the BODs/COD ratio. Ratio values are between 0.09 and 0.1.
Depending on this ratio, the MWWT’s monitoring system chooses the appropriate treatment
process. Hence, if the ratio is between the following values 0.05 and 0.1 the first treatment stage
is wastewater filtration, followed by the physical-chemical one. The resulting sludge is collected
in the appropriate sludge tank. However, if the ratio is between the following values 0.05 only the
filtration stage will be carried out.
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Fig.1. The COD concentration variation during experimental period
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Fig.2. The BODs concentration variation during experimental period

The monitoring of the TSS value upon MWWT entry is carried out in order to determine the
correct physical-chemical treatment. Therefore, the correct type of coagulants and flocculants
can be chosen. For the present case, when TSS value was between 160 mg/l and 480 mg/l, the
MWWT monitoring system chose as the correct treatment method the addition of MOPAC
(polyaluminium chloride sulphate - AI(OH)aClb(SO4)c, (a+b+2c)=3, a >1.05) [9].

The VSS value is of the almost importance for the treatment process. High VSS values may lead
to bumps in the active sludge aeration process. However, in the present case the recorded values
were within the limits 250 mg/l and 310 mg/l, which does not represent a danger for aerobic
treatment. The VSS/TSS ratio is very important for the operation of the aeration basin.

The need of effluent pre-treatment is therefore justified by these values which would normally
diminish only by approximately 22% after the mechanical-chemical treatment stage in the
refinery. The values recorded upon MWWT exit are listed in Table 2. It can be observed that the
pH value has settled between 7.3 and 7.6 pH units.
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Fig.3. The TSS concentration variation during experimental period

The maximum COD value was 213 mg/l and the maximum BODs value was 25 mg/l. TSS and
VSS values were between 51.5 mg/l and 60 mg/l, and 28.4 and 38.9 .

Table 2. The effluent values recorded upon MWWT

" Vﬁi‘fg‘g}\'};ﬁ; Tss, | vss, | cop | BoDs

mgl mg/l mg/l mg/l mg/l
Limits 6.5-8.5 20.0 60.0 125 25
1. 7.3 8.9 58.5 30.0 213 24
2. 7.4 7.3 515 28.4 201 23
3. 7.5 8.3 54.5 33.6 195 22
4, 7.5 8.6 59.0 28.2 197 23
5. 7.6 9.4 57.0 38.9 168 23
6. 7.5 9.1 54.5 33.4 392 20
7. 75 15.7 585 | 315 | 225 23
8. 7.4 15.4 555 | 329 | 123 23
9. 7.5 7.3 58.5 29.8 102 21
10. 7.5 8.4 56.0 33.6 109 24

Mobile wastewater treatment plant effectiveness in relation to the monitored parameters is listed

in Table 3.
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Table 3. Effectiveness (%) of the BODs (biochemical oxigen demand),
COD (chemical oxigen demand), TSS (total suspended solids),
VSS(volatile suspended solids) and extractibles with solvent.

Experiment | BODss | COD,% | TSS.% | Vss,o0 | EXtractibleswith
solvents, %
1 97.9 97.4 99.3 99.1 95.3
2 94.0 93.6 97.5 97.5 91.6
3 93.1 92.8 98.0 97.8 92.1
4 95.4 95.6 98.0 98.1 92,5
5 96.6 96.0 99.1 99.2 94.2
6 96.3 96.0 98.9 98.7 93.9
7 96.3 95.2 98.2 97.7 94.9
8 94.9 94.2 98.3 98.0 90.9
9 92.9 92.9 98.1 97.8 85.0
10 95.3 94.5 98.5 98.3 87.5
Medium value 95.3 94.8 98.4 98.2 91.8
Conclusions

The use of MWWTs in situations of maximum pollutant contamination can be successful as a
result of their high effectiveness in reference to the value indicators obtained by the present
research: BODs removal effectiveness was 95.3%; COD removal effectiveness was 94.8%; TSS
removal effectiveness was 98.4%; VSS removal effectiveness was 98.2 %; extractable solvent
effectiveness was 91.8%.

The implementation of such an experiment requires the successful use of mobile wastewater
treatment plants in industrial wastewater treatment locations. As the submitted data have shown,
in the case of normal loads (maximum COD values, maximum BODs values, maximum VSS/TSS
ratio), acceptable discharge values in compliance with NTPA 001/2005 are obtained after proper
TSS treatment.

It is worth noting that, apart from the main advantages of this mobile plant, namely its high
flexibility and automatic operating, there are also disadvantages, the most significant one being
its limited workflow.
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Utilizarea sistemelor mobile de epurare a apelor in tratarea apelor

de la separatoarele de produse petroliere

Rezumat

Tratarea apelor uzate industriale direct, din locul de provenienta a acestora, reprezinta ultima tendinga
in tratarea apelor reziduale. Este de la sine infeles ca aceastd operare este necesara pentru un sistem
flexibil deoarece procesul implica fluxuri de lucru mici. Stafia de epurare a apelor uzate mobila este
echipata cu urmatoarele componente: filtru; tratament fizico-chimic; tratamentul namoluluil depozitare;
sistem de monitorizare automat de curdtare continud. Lucrarea de fatd incearcd sd scoatd in evidentd
avantajele utilizarii noii tehnologii de separare a particulelor bio-solide. Tn plus, prezentul studiu releva
principalul dezavantaj ale acestei tehnologii, si anume capacitatea de tratare limitata.



