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EKOJIOTTA 1 0XOPOHA HABKOJ/IAIIHEOTO CEPEIOBUAHIA
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IMPROVED FLOW SHEET OF DAIRIES WASTEWATER
. TREATMENT

Q. Semenova, N. Bublienko, J. Smirnova, O. Dyka
National University of Food Technologies

Key words: ABSTRACT

Wastewater Purposefulness of using the improved flow sheet of dairies
Dairies wastewater treatment has been substantiated. Inclusion into
Aerobic fermentation the scheme of a floater facilitates the dissolved organic
Activated sludge substances removal, whose number in the wastewater has
Biofilter risen due to the increase of the output of fermented milk
Biofilm products at the dairies. The use of submerged biofilter disks
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NOKPAHLIEHA TEXHOJNOIYHA KAPTA OBPOBNEHHA
CTIVHMX BOA MOJNIOKO3ABOAIB

O.1L Cemenora, H.O. By6Giaicaxo, €.C. Cuipaosa, O.IL Jlaxa
Hayionamenuil yHieepcumen Xap1oeux mexHonozi

V cmammi ob1pyHmoearo OoyineHiCme UKOPUCMAHHSL YOOCKOHANEHOT MEXHONOZIYHOT

cxemMu OMIUEHHA CTIYHUX 600 MOTOK03a800i6. [l06e0eHo, wjo 6KIIOHEHHS y CXeMy
. hnomamopa cnpusic 6UOANEHHIO HEPOSHUHEHUX OP2AHIYHUX PEYOBUH, KUTbKICMb SIKUX 3
.. criuHUX 600ax 3pOCAA Y 38 A3KY i3 30UTGULEHHSIM GUTLYCKY KUCIOMONOYHOT NpOdYKuil na
ﬁ".,MOJzoxas‘asodax, a GUKODUCMAHHA 3aHYPEHO020 OUCK08020 bioginompa sk ocHoeHoT
| cnopyou 6ionoziunozo owyenns CNpusc IHMEHCUSHIUGE OecmpyKyii opeaniwux

3a6pydners momy, Wo GiH MAE 03HAKI MPAOUYLUHO20 bioghinempa i aepomenxa.

Knrouoéi cnoea: cmiuna 600a, MONOK03A600, aepobra pepmenmayisn, axmueHui
myzn, bioginemp, bionnieka.

Among European countries, Ukraine has one of the highest indicators of
negative human pressure on the environment. Nowadays only some of food
enterprises have local treatment plants. Usually wastewater is released into the
sewerage network or water reservoirs, which subsequently poliutes the
environment, and therefore can be regarded as "an environmental crime™.
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EKOJIOI'IA 1 OXOPOHA HABKOJIAIITHBOT O CEPE/IOBAIINA

Dairy industry is a priority branch of food mdustry. Dairy factories have so
serious environmental problem — wastewater, which contains insoluble and
soluble organic and mineral substances.

1t should be noted that wastewater of dairy factories differs in number and
indicators of pollution: chemical oxygen demand (COD) is 1000 ... 5000 mg
0,/dm’; biological oxygen demand (BOD) is 700...3700 mg O,/dm’, total nitrogen
content ranges from 20 to 170 mg /dm’, the changes in the pH range from 4.5 to
8.5, the temperature of the flow ranges from 15 to 35 ° C. Fat content in wastewater
of workshops that produce cream, butter and cheese is 200 ... 400 mg /dm’.

The dispersed phase of total sewage waters flow of dairies contains, mostly,
fats, particles of coagulated protein, organic acids, milk sugar (lactose), mass
fraction of which ranges from 0.04 ... 0.25%.

The concentration of wastewater pollutants depends on the production
- assortment of a dairy factory. Thus, wastewater of enterprises, producing milk

drinks and fermented milk products (yoghurt, kefir, boiled fermented milk, cheese
mass) is lowly-concentrated (COD 1500 mg O,/dm®), and factories, whose main
products are butter and cheese, are characterized by the formation of concentrated
wastewater with COD to 5000 mg O,/dm’ [1].

To treat non-concentrated wastewater aerobic fermentation can be used as the

main stage of biological treatment. For butter and cheese making enterprises there
is no other option, than using the integrated anaerobic-aerobic treatment
technology with the application of methane fermentation in the first stage of the
biological degradation of contaminants. In recent years, the phase-dispessive
composition of wastewater enterprises of the dairy sector has changed. This can be
explained by the increasing demand for fermented-milk products, accordingly the
wastewater increases the content of insoluble organic particles compared to the
., concentration of soluble compounds.
The increase in wastewater of the number of suspended solids led to the search of
" new solutions for dairies wastewater treatment, as a low level of effectiveness of
initial precipitation does not solve the problem of extracting insoluble organic
particles.

The existing treatment facilities of dairy factories work ineffectively because of
the inadaptability of designs and biocenoses to the composition of wastewater.
Thus, aerobic fermentation of sewage water causes a "swelling" of active sludge
due to development of filamentous bacteria (Sphaerotilus etc.). The reasons for this
phenomenon include also overloaded aerotanks with pollution, a significant
carbohydrate content in wastewater, lack of air and a low pH of the environment.

In case of using high-loaded and trickling filters it can cause an intensive
siltation of the load. All this leads to low efficiency of purification process.

In connection with above-mentioned disadvantages of treatment facilities it was
necessary to develop the technological scheme of biological wastewater treatment
» of dairy factories that considers the specificity of their pollution.

*  The need for flotators inclusion into the technological scheme explains the
" possibility of decrease of BOD, COD indicators, of ammonia nitrogen in

wastewater during insoluble organic particles removal as the dirty layer. Going

————— Scientific Works NUFT 2014. Vohane 20, Issue 2 ——— 39
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throiigh the proc&ss in defoaming tanks and the separator, the dirty layer is getting
dehydrated and can be fully utilized as an additive for food, as it contains valuable
biologically active substances.

Wastewater L
| |

11— 21— 3|—| 4] 5 — Treated water into

1 | 1 l 1 the sewer

Large Sand for Poliution  The sediment
particles for sand sites for recycling
recycling l

6

|

7 | —» Water
Dehydrated

mass for
recycling

Fig.1. Technological scheme of wastewater treatent at dairy factories:1 — gratings; 2 -
sandtrap; 3 ﬂotator, 4 — submerged biofilter; S — secondary settling tank; 6 — tank for
defoaming; 7 - separator.

The basis of the flotation process is the attachment of polluted particles to
bubbles of air, which is forcibly injected into the machine. The result is a layer of
foam which is removed from the flotator. The collected foam is eventually
destroyed to a liquid form, which is full of pollution — flotomass.

The efficiency of flotation depends on several factors. The most important are
the probability of collision of particles with bubbles and their attachment to each
other, the strength of sticking, the number and size of bubbles, matching the size of
the bubble and particle, area of particles and bubbles contact, etc.

As the number of bubbles increases the distance between them and particles,
decreases causing the probability of their collision. Having the same volume of gas
phase in the system, the greater the total surface of bubbles is, the greater is their

. number and the smaller is the size of each bubble. However, it is necessary to keep
« in mind that the minimum size of the bubbles has to-match the size of pollution

particles, or otherwise a dirty layer will not rise to the surface of the liquid or the
process will be very slow.

The presence of detergents in wastewater of milk processing plants that cause
resistance of foam, a significant amount of fat components which are
characterized by hydrophobicity, increase essentially the effectiveness of this
method of treatment.

A rotating biological contactor is proposed to be installed as the basic structure
of biological treatment. Similar submerged biofilters have the same features as

40 ——————Hayxosi npaui HYXT 2014. Tom 20, Ne2




EKOJIOT'IA I OXOPOHA HABKOJIHIIIHBOI' O CEPE/IOBHIIIA

traditional biofilters and aerotanks. They are characterized by some advantages:
compactness, low power capacity, simplicity and reliability in exploitation. In
addition, they do not require large changes in the height during the movement of
water, they endure salvo incomings of wastewater. In rotating biological filters
silting of the spatial load construction is not intensive [2].

Rotating submerged biofilters consist of disks of diameter 1 ... 5 m which are
mounted on a horizontal shaft that rotates. Disks can be made of metal, plastics,
asbestos cement, textiles, their thickness is 1 ... 10 mm, the degree of immersion of
disks into wastewater is 0.3 ... 0.45 diameter. On the surface of the disks
organisms’ biocenoses are fixed and developing, which form biofilms. When a part
of the disk surface with biofilm submerges into wastewater the sorption of
insoluble and soluble pollutant components on its surface occurs.

During the dise rotation the biofilm gets on the surface, due to this an intensive
uptake of oxygen, the oxidation of adsorbed compounds and wastewater direction
occur. A part of the biofilm breaks out from the discs surface and remains in
wastewater in a suspended state like flakes of an active sludge.

Thus, the oxidation of organic pollution is carried out both by a biofilm on the
surface of the biofilter discs, and by an active sludge in the wastewater flow.

Biofilm is a complex biocenosis represented by organisms of different
systematic groups — bacteria, protozoa, fungj, algae, some multicellular organisms
(rotifers, worms, insect larvae, water mites). The chemical composition of
wastewater affects the formation of biocenoses, the concentration of organic
wastewater pollution, their temperature, pH value, the amount of soluble oxygen,
biofilter operating conditions, etc. The major role in the removal and oxidation of
wastewater compounds is played by bacteria [3].

Preceeded by the submerged rotating biofilter the silty water gets to the

secondary precipitation tank, where it is separated. The active sludge can be used
as fertilizer.

Conclusion

In recent years, the phase and disperse composition of dairy factories
wastewater have changed. For extracting from wastewater insoluble organic
particles the use of a flotator, and for the oxidation of pollutants - a rotating
biological contactor have been proposed that will give the opportunity to avoid
shortcomings of the traditional treatment technologies.
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YRYVIIEHHAR TEXHONOIMAYECKAS KAPTA
OBPABOTKM CTOUHLIX BOX MOROKO3ABOROB

E.H. Cevérora, H.A. bybmaeno, E.C. Cwapucsa, O.IL Juexas
Hayuonanonolil yHUEepCUmem nuulessix mexHonosui

B cmambe 000CHO8AHA YenecoodPa3IHOCMb UCHONbI0CAHUS YCOBEDULCHCHBOBAHHOU
MEXHONOZUHECKOU CXeMbl CHUCMKYE CMOYHBIX 800 MOROKO3A80008. J[OKGIGHG, 40
BKIIOUEHUE 8 CXeMy promamopa cnocobcmeyem VOAUeHWIO HeDACTIBOPENHEX
OP2AHUYECKUX 8EUeCTNE, KOAUHECTISO KOMOPEIX & CMOYHbIX 600K SU3DOCIC &
CeAZY £ YBeNuUeHuUem SbInyCKaA KUCTOMONOYHOU RPOOYKUUU HA MOROKO3AE00aX, 4
UCTIONB3OBUHUE  MOZDYIICEKHO20  OUCK0B020  Buouabmpa xax  OCHOBHOZO
COOPYHCEHUS BUONOZUNECKOU OYUCTKY CROCOOCIMEYEn. UHMEHCIUBHOY OeCImpyKyiiy
OP2AMUYECKUX 3ASPAZKEnU ONE200GPA  MOMY. UMO OH  UMeem NPUSHAKY
MPAGUUUORHOS0 GUOGURLMPa U CIPOMEHKA.

Kawuessie CN0BE: CMOYHBIC 800bI, MOROKO3G600, a3pobHas depmenmayus,
AXTMUBHBIE YR, Duogunemp, DuUONIEHKE.
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