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Detection of the important pollution parameters in dairy plants
wastewater
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Summary: The objective of this study was to investigate the main pollution parameters of wastewater in various dairy
processing plants in Ankara, Cankir1 and Kastamonu provinces. The wastewater samples were tested for BOD (Biological oxygen
demand), COD (Chemical oxygen demand), TSS (Total suspended solid), FOG (Fat oil grease) and pH values before treatment
whereas the samples from Cankir1 province tested after treatment. The results indicated that pollution parameter levels of 60
wastewater samples of dairy industry tested in this study was found high. To avoid the environmental pollution and to protect public
health, wastewater treatment systems are recommended for dairy industry.
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Siit endiistrisi atiksularinda onemli Kirlilik parametrelerinin saptanmasi

Ozet: Bu calismada Ankara, Cankir1 ve Kastamonu illerinde, ¢esitli siit isletmelerinin atiksularinda, ¢evre kirliligi agisindan
onemli parametrelerin incelenmesi amaglanmigtir. Toplanan 6rnekler Cankiri ilinde aritma dncesi ve sonrasinda, diger illerde aritma
oncesinde BOI (Biyolojik oksijen ihtiyact), KOI (Kimyasal oksijen ihtiyac1), AKM (Askida kati madde), yag-gres ve pH agisindan
test edilmistir. Toplam 60 Ornegin materyal olarak kullanildigi ¢aligmada siit endiistrisi atiksularinda, atik yiikiin fazla oldugu
saptanmistir. Ekolojik dengenin ve halk sagliginin korunmasi igin, siit endiistrisinde atiksu aritma sistemlerinin kullanilmasi biiyiik

Onem arz etmektedir.

Anahtar sozciikler: Atiksu, biyolojik oksijen ihtiyaci, kimyasal oksijen ihtiyaci, siit endiistrisi.

The discharge of wastewater to the environment
without any treatment plays significant risk for public
health and environmental pollution. The industrial wastes
leads contamination of the water, soil and air when they
are discharged without being subject to treatment or
when they are treatment using inappropriate methods (4).

This study was undertaken to detection of the
important pollution parameters in dairy plants wastewater.

A total of 60 samples of wastewater that were taken
between February — November 2002 from milk enterprises
located in the provinces of Ankara, Cankir1 and
Kastamonu have been used as the material in the study.

Biological oxygen demand of the wastewater
samples were determined by the procedure outlined in
the 17th edition of Standard Methods for the examination
of water and wastewater (1)

The COD assay was
spectrophotometric  procedure
spectrophotometer.

conducted wusing the
(1) with Nova 60

" This assay was summerized from PhD thesis

The pH was determined using an Santex pH meter
model TS- 2.

The gravimetric method (2) was used for the
suspended solid matters.

The measurement of oil and grease was carried out
with the partial gravimetric method (1).

The results obtained from the analyses of the
wastewater samples prior to treatment are exhibited in
Table 1, and the results obtained from the wastewater
samples following the treatment in the active sludge pool
are exhibited in Table 2.

In the study conducted on the role of the factory
wastewater on the pollution parameters of the Gulf of
Izmit, Coban (6) has determined the BOD value
following the industrial purification in the wastewater of
the milk and milk product plants as 217 mg/l, the COD
value as 448 mg/l, pH value as 6, the oil and grease value
as 488.5 mg/l. In a study conducted on the effects of the
waste water of the food industry in the Bursa region on
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Table 1. The average, minimum and maximum values obtained from the analyses of the wastewater samples

prior to treatment

Tablo 1. Aritma Oncesi atiksu 6rneklerine ait ortalama, minimum ve maksimum degerler

Parameter Average Minimum Maximum

A B C A B C A B C
BOD (mg/1) 9451 4854 9787 6065 2140 7292 11736 5340 12843
COD (mg/1) 13299 12440 14394 11271 8627 11587 16270 18696 17463
TSS (mg/l) 2137 1804 2075 1170 1135 1030 3100 2628 3038
FOG (mg/1) 195 141 202 120 109 148 268 185 285
pH 5.7 42 5.7 5.5 3.8 5.1 6.0 4.5 6.5

Table 2. The average, minimum and maximum values obtained
from the wastewater sample following the treatment

Tablo 2. Aritma sonrast atiksu Orneklerine ait ortalama,
minimum ve maksimum degerler

Parameter Average Minimum Maximum
BOD (mg/1) 32 21 51
COD (mg/1) 149 90 273
TSS (mg/1) 28 21 40
FOG (mg/1) 30 19 40

pH 8.4 8.2 8.6

the environmental pollution, the average COD value has
been determined as 2172 mg/l, the COD value as 10362
mg/l, the oil and grease value as 735 mg/1 (10). Giinsen
and Anar (9) have determined with the samples taken
from 5 milk and milk product plants from among 26 food
processing enterprises the average BOD value as 63685
mg/l, the average COD value as 80966 mg/l, the oil and
grease value as 1500 mg/1 and the value of the suspended
solid matters as 4088 mg/1.

In a study conducted by Cayless et al. (5) pertaining
to the wastewater of an ice-cream factory, the researchers
have found out that the COD value was between 3420-
9170 mg/l, the TSS value was between 550-1600 mg/l,
the oil and grease value was between 241-1320 mg/l and
the pH value was between 2.8-7.5.

Gough and McGrew (8) have recommended the
aerobic microbiological treatment as the most suitable
treatment method for the milk plant.

Though Fang (7) points out in a study conducted
with the purpose to examine and determine which
treatment, whether aerobic or anaerobic treatment, would
be the correct method to be used for the wastewater of
the milk industry that both systems can be used but it has
been specified in that study that the active mud system
could be preferred when compared to the aerobic
treatment system by taking into account the short period
and the high productivity of the active sludge system.

In a study, in which the active mud was examined,
the COD value of the waste water prior to treatment from
a cheese factory was determined as 1180 mg/l and as 570

mg/l for the wastewater discharged from the active
sludge treatment system. The COD value of the
wastewater of milk factory prior to treatment was
determined in the same study as 2840 mg/l and as 1290
mg/1 following the treatment (3).

Although the results obtained by the other
researchers differ in some way from our results, basically
they support our findings and a consensus will be
reached on the aerobic microbiological treatment
method. It is reckoned that the high values determined by
some researchers are due to the structural differences of
the enterprises and the production of different milk
products.

It has been determined as the conclusion that the
BOD, COD, TSS, oil and grease values in the wastewater
of the milk industry prior to treatment are high. It has
been observed on the other hand that the values
determined in the wastewater samples obtained following
the treatment have been reduced to comply with the legal
limits. Based on these findings, we have come to the
conclusion that the treatment of the wastewater of the
milk industry is inevitable for the prevention of the
increase of the loads, of which the source is the milk
industry, for the protection of the environmental health
and the preservation of the ecological balance. It has
been determined that first the balancing pools, then
chemical treatment, subsequently treatment with active
mud method and conclusively the implementation of the
ventilation pools and discharge would be appropriate.
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