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Abstract

Analyzing the current waste water treatment possibilities in the brewing industry, finds that an
extra amonnt of oxygen in the system can lead to improved water quality. Also, the need to
improve the anaerobic stage may be a technically and economically efficient method. Taking into
account these two premises, the paper presents the results obtained by applying the two methods of
treatment, and present a comparative study of the water quality before and after the improvement of
the purification process.
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1. Introduction

Anaerobic reactors have been used primarily for the treatment of
industrial wastewater. Research has shown that anaerobic systems such as
the UASB and the anaerobic filter can successfully treat highly contaminated
industrial wastewater as well as those with a low pollutant load [1, 2].

Therefore, most of the water is heated before treatment, consuming
up to 30% of the energy produced. The main objective is to reduce the cost
of waste water treatment and to minimize the amount of excess sludge
resulting from the processes [3, 4, 5]. Anaerobic decomposition is used when
decomposition of organic substances in wastewater requires long
decomposition periods (greater than 10 days) [0]

Once the sludge is subjected to decomposition processes, the
amount of organic material decreases due to the destruction of volatile
substances. Thus, their volume and weight decreases. The content of solids
in most sludge reaches somewhere at 45-55%. Anaerobic bacteria destroy
approximately 80% of the amount of organic waste from the input of a
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sewage treatment plant. About 30% of waste is removed in the settling
basins, and almost 50% is sinuated and transformed into new bacterial cells
Anaerobic slurry biomass slurries are commonly used to treat industrial
wastewater to degrade primary and secondary sludge [9-12]. Following the
purification process in the anaerobic reactors, biogas is obtained [6, 13-15].

Anaerobic fermentation pools with fixed biomass use a medium
such as plastic or stones as the surface where bacteria develop as a biofilm.

When passing waste water over this medium, pollutants are absorbed
and adsorbed on the surface of biofilms and degraded.

Despite the fact that anaerobic decompositions offer a multitude of
positive features, unfortunately they also have the disadvantage of process
instability due to microbiological load and decomposition processes [6, 7].

The normal value of COD for wastewater from beer plants is
approximately 2800 mgO, / 1, (with a discharge rate of 51 / 1 of beer.) For
example, if all yeast production is discharged into sewage sewers, loading in
COD will increase by ~ 35%.

In addition to this increase in COD load, wastewater treatment
plants are not designed to treat large quantities of yeast. Yeast leads to
negative aspects in the operation of the treatment plant (oxygen depletion of
the aeration, foam appearance, sludge degradation both anaerobic and
aerobic, increase in energy and chemical consumption, etc.).

Some products (such as glue, soap etc.) and cleaning products can
also have a high COD.

This paper deals with the treatment of the waste water in anaerobic
reactor at Beer Factory. This study took into account the provisions of
Government Emergency Otrdinance (GEO) 195/2005 on environmental
protection [8] and O.U.G. no. 152/2005 on Integrated Pollution Prevention
and Control. According to the provisions of the Emergency Ordinance no.
195 / 22.12.2005 on environmental protection, natural and legal persons
have the obligation to request and obtain the regulatory acts from the
environmental ~ protection  authorities, respectively  environmental
permit/licence / agreement and to comply with the operational
requirements in order to protect the environment environment.

2. Research Methods. Methodology

From the conditioning basin, the waste water is pumped to the
UASB reactors. The reactor is a concrete and HDPE (protection) pool
containing an anaerobic slurry, waste water and biogas. Wastewater enters
the reactors through the bottom and passes through an anaerobic granular
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bed of biomass where biological conversion processes and biogas formation
take place.

In the separator at the top of the reactor three phases are separated:
biogas, biomass and purified waste water. The biogas comes out of the
reactor through the upper pipe.

From the reactor, the biogas is transported under pressure to the
biogas cleaning system. After the cleaning procedure, the sludge flows
gravitationally the resulting aeration tank. The resulting biogas is
accumulated in a balloon designed to provide a relatively constant flow of
biogas. The scrubber resulting from the scrubber is wet, therefore it is
passed through a biogas dryer with glycol and finally the biogas is burned or
mixed with methane and burnt in the boiler.

In the laboratory of the wastewater treatment plant, an experiment
was carried out which had as main purpose the improvement of the quality
of the anaerobic sludge and implicitly of the wastewater treatment process.

Materials and equipment used in the experiment:

- anaerobic sludge taken from the reactor of the treatment plant;

- model inoculum, consisting of selected yeast bacteria;

- experimental sludge;

- experimental installation (Figure 1);

- pH meter to determine pH, temperature and redox potential.

Figure 1. The experimental installation.
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Measurements made:

- pH: daily assessment with pH meter, measuring range 0 =~ 14 pH
units,

- temperature: determined daily,

- Oxidation Reduction Potential: Determined daily.

The experiment was carried out for 6 days (aprox.144 hours) and
consisted of following and comparing some quality indicators of the two
samples to be analyzed, carried out as follows:

- the first Erlenmayer glass, containing 1 gram of live, liquid yeast,
from the beer plant and 250 ml of sludge from the reactor of the treatment
plant,

- the second Erlenmayer glass, containing 10 grams of experimental
sludge, taken from the layer of 0.2 m and 250 ml of sludge from the
anaerobic reactor of the treatment plant.

4. Results and discussion

Anaerobic treatment is a microbiological process for the degradation
of organic matter and is characterized by the production of biogas. Biogas
consists largely of methane (60-90%) and carbon dioxide (10-40%). Most of
the organic matter, through anaerobic degradation, turns into biogas, a
relatively small part is transformed into new cellular material.

The anaerobic procedure is temperature sensitive (variations). For
optimal operation, the temperature should be constant as much as possible
between 30 and 37 ° C.

When temperature control is not working properly or when the
temperature of the waste water is too low, it is permissible that the process
temperature deviates from the desired values between 25-39 °C. Symptoms
of an incorrect temperature will generally be correlated with undesirable pH
deviations (Table 3)

Table 3. Impact of pH variation on biomass.

pH Limits
06,8- 7,2 6,5-6,8 51 7,2-7,8 5,5-6,5 51 7,8-9 <5,551>9,0
Substantial loss of
. Suboptimal, but activity and after Dramatic loss of
Optimal . . .
. without bacterial long exposure, activity and death
conditions . . .
damage possible damage to | of microorganisms
bacteria
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A temperature too high up to 42°C for a long time (12 hours or
more) will result in partial or total killing of microorganisms. A too low
temperature will inactivate the process but will not destroy the bacteria.

The samples thus performed were kept at a constant temperature of
35 °C. The experimental plant was equipped with a mechanical stirrer
required for sample mixing. The data obtained are shown in Table 4.

Table 4. Values obtained from the experiment

Measured indicator
Date of
measurement H Temperature ORP,
p °C mV
12.06.2018 7.50 31.9 26,5
Sample A 13.06.2018 7.78 31.9 42,6
14.06.2018 8.26 32.2 -69.8
(1 g yeast + 250
ml anaerobic 15.06.2018 8.22 32.8 -68
reactor sludge) 16.06.2018 7.69 30.5 373
17.06.2018 7.77 31.1 442
Sample B 12.06.2018 7.37 31.6 -19.1
(10 g 13.06.2018 7.64 31.3 341
expetimental 14.06.2018 7.70 31.4 492
sludge + 250 ml
anaerobic reactor | 15-06.2018 8.05 31.3 -57.6
sludge) 16.06.2018 7.84 30.3 -45.6
17.06.2018 7.55 31.2 401

For pH values exceeding 8 units, pH correction was adjusted with
HCI, 0.1 N, following the correction, in addition to the pH and the redox
potential of the solution. The table below shows the values obtained after
pH correction was made.
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Table 5. Values obtained after correction of pH.

Measured indicator
Date of
measurement pH, Temperature ORP,
pH units °C mV
12.06.2018 7.50 31.9 26,5
Sample A 13.06.2018 7.78 31.9 42,6
14.06.2018 7.18 32.2 -15.1
(1 g yeast + 250
ml anaerobic 15.06.2018 7.15 32.8 19
reactor sludge) 16.06.2018 7.69 30.5 373
17.06.2018 7.77 31.1 442
Sample B 12.06.2018 7.37 31.6 -19.1
(10 g 13.06.2018 7.64 31.3 341
experimental 14.06.2018 7.90 31.4 -49.2
sludge + 250 ml
anaerobic reactor | 15-06.2018 7.16 31.3 115
sludge) 16.06.2018 7.84 30.3 -45.6
17.06.2018 7.55 31.2 401

5. Conclusions

Overloading of anaerobic reactors can be avoided by prior
laboratory studies. Thus temperature control maintained between 30-32 © C
and pH can lead to higher biogas qualities. It is also possible to metabolize
more than 60% of the organic material.

Approximately 90% of the waste water flow comes from the
production process: 42% bottling, 20% filtration, 15% fermentation and
aging and 13% boiling. Only 10% come from other departments such as
energy and treatment of water.
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