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Abstract 

Waste water from breweries may contain a significant presence of organic materials from the raw materials 
used and a degree of acidity and alkalinity from the cleaning chemicals. 

The objective of this study was to evaluate wastewater samples from the brewing industry in terms of the 
following indicators: suspended solids, biochemical oxygen demand, chemical oxygen demand, ammonia 
nitrogen, total nitrogen. Data were statistically analysed by ANOVA single-factor method. The results 
demonstrated that quality parameters analysed had values below the limit. 
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1. Introduction 

Water management and waste disposal have 
become a significant cost factor and an important 
aspect in the running of a brewery operation [9]. 
Water consumption in a brewery is not only an 
economic parameter but also a tool to determine its 
process performance in comparison with other 
breweries [6]. 

Brewers are very concerned that the techniques 
they use are the best in terms of product quality 
and cost effectiveness.  

During production, beer alternately goes through 
three chemical and biochemical reactions 
(mashing, boiling, fermentation and maturation) 
and three solid liquid separations (worth 
separation, worth clarification and rough beer 
clarification). Consequently, water consumption, 
wastewater and solid liquid separation constitute 
real economic opportunities for improvements in 
brewing [4, 10-12]. 

 

 

 

 

Water is a renewable natural source, vulnerable and 
limited, an essential element for life and society, a 
raw material for productive activities, an energy 
source and transport route, factor in maintaining the 
ecological balance [3]. 

Water and wastewater management constitutes a 
practical problem for the food and beverage industry 
including the brewing industry. In spite of significant 
improvement over the last 20 years, water 
consumption and disposal remain critical from an 
environmental and economic standpoint [4]. 

Water pollution affects the quality of life on a 
planetary scale. Water is the source of living 
organisms from all environments [8]. Its quality has 
increasingly begun to deteriorate further due to 
changes in physical, chemical and bacteriological. 
The global consumption of water, 69% is allocated to 
agriculture, industry 23% and only 8% in the 
household [2]. 
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The beer industry resulting wastewater 
concentrates from different processes, and more 
diluted wastewater, consisting of the washings of 
the facilities, reservoirs, pipes and containers [7]. 
The concentrated wastewater are up to 0.5% of the 
total flow of water discharged and contains about 
24% of organic load expressed in BOD5.  

High content of degradable organic matter and the 
presence of microorganisms lead to a rapid start of 
fermentation processes associated with 
acidification and putrefaction [5, 13-15]. 

Taking into account all the above issues, the paper 
aimed to determine the chemical pollutant load of 
wastewater from the brewing industry. 

2. Materials and Method 

The analysed samples of wastewater were from a 
brewery plant in Galati, the evacuation of the 
station during the period January to December 
2009. Samples were analysed immediately after 
collecting them. 

For determinations were sampled instant. The 
samples collecting to comply with ISO 5667-
2/1998 standard: Water quality. Sampling - Part 2: 
Guidance on sampling techniques [1]. Code 
samples analysed is shown in Table 1. 
Table 1. Code wastewater samples 

Code sample Collection date 
P1 January 
P2 February 
P3 March 
P4 April 
P5 May 
P6 June 
P7 July 
P8 August 
P9 September 

P10 October 
P11 November 
P12 December 

In experiments was used Lange Hach DR2800 
Spectrophotometer Analysis Laboratory. In table 2 
are presented quality indicators analysed and limits 
for wastewater discharge according to NTPA 001-
2002 and standardized methods of analysis. 

Statistical analysis was performed by one-way 
ANOVA method to determine if are significant 
differences between the physico-chemical 
characteristics of the wastewater samples from the 
brewing industry. 

 

Table 2. Methods of analysis used in experiments 
N
o.  

Quality indicator 
values  

Unit Permissible 
limit values

Method of 
analysis

1 Suspended solids 
(MS)

mg/d
m3

35 SR ISO 6953-91 

2 Biochemical oxygen 
demand (BOD 5)

mgO2
/dm3

20 SR ISO 5815-91 

3 Chemical oxygen 
demand (COD)

mgO2
/dm3

125 SR ISO 6060-91 

4 Ammoniacal 
nitrogen (NH )4

mg/d
m3

2 SR ISO 8683-91 

5 Total nitrogen (N) mg/d
m3

10 SR ISO 7312-91 

 

3. Results and Discussion 

To determine the pollutant load of wastewater from 
the brewing industry were carried out research on the 
content of suspended solids, biochemical oxygen 
demand, chemical oxygen demand, ammonia 
nitrogen and total nitrogen. Variation of suspended 
solids is plotted in Fig. 1. 

 
Figure 1. Variation of suspended solids in wastewater 

from the brewing industry 

 

Fig. 1 shows that the results for this parameter 
remained relatively constant, with slight variations 
between 24 mg/dm3 suspended solids in samples P1, 
P4, P12 and 28 mg/dm3 suspended solids in samples 
P8 and P9. 

The global analysis of the results it can be concluded 
that all the samples are within the limits imposed by 
ISO 6953-91, in terms of suspended solids content. 

From the comparative analysis of suspended solids 
shown in Table 3 is statistically confirmed that 
among the 12 wastewater samples differ 
significantly, since F (144.4071)> Fcrt (2.417963).  
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This distribution allowed the acceptance of the 
alternative statistical hypothesis H1 (the values are 
influenced by the variable tested). 
 
Table 3. Comparative analysis of materials in 
suspension 
Source Sum of 

Squares 
df Mean 

Square 
F P-

value 
Fcrt 

Between 
groups 

315.97 4 28.9925 

Within 
groups 

39.15 35 0.200769 

Total  355.12 39  

144,4071 3.71 2.417963 

 

The amount of oxygen dissolved in water depends 
on water temperature, air pressure, the content of 
oxidizable substances and microorganisms.  

Decrease the amount of oxygen in water leads to 
loss of freshness of its character by giving it a 
musty taste and making it non-potable. 

Biochemical oxygen demand is the amount of 
oxygen consumed by microorganisms in a period 
of time to biochemical decomposition of organic 
substances contained in water. The standard time 
established was for 5 days at 20°C. In figure 2 is 
represented the variation of biochemical oxygen 
demand. 

It can be noted from Fig. 2, that the results 
obtained for this parameter registered the 
minimum value of 14.1 mgO2/dm3 the sample P1 
(minimum in winter, January), followed by 14.2 
mgO2/dm3 value throughout the cold months in the 
sample P2 (February ), P11 (November) and P12 
(December). Maximum biochemical oxygen 
demand 16.2 mgO2/dm3 was recorded for sample 
P8 (maximum in summer). The overall analysis of 
the results can be concluded that all the samples 
are within the limits imposed by ISO 5815-91, in 
terms of biochemical oxygen demand. 

A considerable decrease in dissolved oxygen with 
a grow biochemical oxygen requirements were 
present downstream of sewage discharges. Large 
amount of the organic matter presented in the 
bacteria that causes the point of discharge to grow 
and reproduce, consume dissolved oxygen. So 
initially there is a decrease in the amount of 
oxygen and biochemical oxygen dissolved 
increasing demand, so that in phase two, as the 
organic matrix is degraded in proportion to the 
amount of dissolved oxygen increases and 
decreases the BOD5. 

 
Figure 2. Variation of biochemical oxygen demand in the 

brewery wastewater 

A comparative analysis of biochemical oxygen 
depicted in Table 4 is statistically confirmed that 
among the 12 sewage samples differ significantly, 
since F (17.40632)> Fcrt (2.101465).  

This distribution enables acceptance of the alternative 
statistical hypothesis H1 (the values are influenced 
by variable frequency). 
Table 4. Comparative analysis of chemical oxygen 
demand 

Source Sum of 
Squares 

df Mean 
Square 

F P-
value 

Fcrt 

Between 
groups 

178.75 4 80.9125 

Within 
groups 

66.25 35 4.120714 

Total  245.00 39  

17,40632 5.29 2.101465 

Oxidizable substances in water or chemical oxygen 
demand (COD) are substances that can oxidize both 
cold and hot, the action of an oxidant.  

Organic substances are oxidized to hot and inorganic 
to cold. Increasing the amount of organic substances 
in water is synonymous with water pollution by 
microorganisms that usually accompany those 
substances. 

Fig. 3 is represented by the chemical oxygen demand 
change. It can be noted that all the samples are within 
the limits imposed by ISO 6060-91. 

The lowest chemical consumption of oxygen was 
recorded in the sample P1 (87 mgO2/dm3) and the 
highest value at P3 sample (99 mgO2/dm3).  
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Table 5. Comparative analysis of biochemical oxygen 
demand 

In terms of indicators of ammonia nitrogen and total 
nitrogen results in waste water samples analyzed are 
presented in Fig. 3 and Fig. 4. Source Sum of 

Squares 
df Mean 

Square 
F P-

value 
Fcrt 

Between 
groups 

395.65 4 92.9125 

Within 
groups 

161.725 35 5.100714 

Total  557.375 39  

122,40632 5.29 2.414651 In Fig. 3 the results for this parameter remained 
relatively constant, with slight variations between 1.2 
mg/dm3 ammonia nitrogen in samples P1 and P8 and 
1.5 mg/dm3 ammonia nitrogen in samples P6, P10 
and P12. The samples are within the limits imposed 
by ISO 8683-91. In Fig. 4 indicates all the samples 
are within the limits imposed by ISO 7312-91. The 
lowest content was recorded for the sample P2 (7.8 
mg/dm3) and highest at P8 sample (9.5 mg/dm3). 
Statistical analysis of ammonia nitrogen and total 
nitrogen content is presented in tables 6 and 7. 

Analysing the data in Table 5 is statistically 
confirmed that the chemical oxygen demand 
among the 12 sewage samples analyzed significant 
differences.  

Applying this method allowed the acceptance of 
the alternative statistical hypothesis H1, as F 
(17.40632)> Fcrt (2.101465). 

 
 

 
Figure 3. Changes in the ammoniacal nitrogen in the brewery wastewater 

 
Figure 4. Changes in total nitrogen in wastewater from the brewing industry 
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Table 6. Comparative analysis of ammonia nitrogen content 
Source Sum of Squares df Mean Square F P-value Fcrt 
Between groups 1.05435 4 0.263588 
Within groups 0.03796 35 0.001085 
Total  1.09231 39  

2.3338 5.25 2.141466

 
 
Table 7. Comparative analysis of total nitrogen content 

Source Sum of Squares df Mean Square F P-value Fcrt 
Between groups 6.235 4 1.60875 
Within groups 1.396 35 0.039886 
Total  7.631 39  

12.8125 2.13 3.641465

 
 

 
Analysing the data in Table 6 and 7 is statistically 
confirmed that between the content of ammoniacal 
nitrogen that between all the 12 sewage samples 
analyzed were significant differences, because F> 
Fcrt. This distribution enables acceptance of the 
alternative statistical hypothesis H1. 
 

4. Conclusion 

To determine the quality of wastewater from the 
brewing industry were taken into account the 
results of chemical analysis conducted in January 
2009 - December 2009, aiming at a general or 
specific set of indicators; 

The parameters that give us information on the 
system oxygen demand (COD and BOD5) were 
within the acceptable limits throughout the period 
analysed.  

Biochemical oxygen demand was lower during the 
winter and higher in summer. 

Analysing nutrient group parameters, i.e., 
ammonia nitrogen and total nitrogen were found 
that present low levels of concentration, well 
below the allowable limit; 

The indicators analysed showed that the 
wastewater coming from the water brewing 
industry is one that can be used for agricultural, 
fishery and industrial activities. 

The statistical method one-way ANOVA 
confirmed that the parameters analysed statistically 
presents significant differences from the 12 
samples studied wastewater. 
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