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UDC 631.1.004.18:636.22/28 

 

BASIC ELEMENTS OF A PROCESS LINE FOR ANAEROBIC-

AEROBIC TREATMENT OF PIG COMPLEXES MANUFACTURES 

 

Skliar R.V., Ph.D. Eng. 

Dmytro Motornyi Tavria state agrotechnological university 

radmila.skliar@tsatu.edu.ua 

 

Lack of systems for treatment of manure effluents leads to environmental 

pollution and requires additional costs to pay for discharges.  The use of only 

aerobic treatment does not provide the required cleaning quality and leads to high 

capital and operating costs [1-3].  Anaerobic-aerobic technology for the treatment 

of slurry allows achieving the required level of treatment with a significant 

reduction in capital and operating costs. 

The following system of their anaerobic-aerobic treatment is used for the 

disposal of manure from pig farms.  The slurry is collected in a blender receiver, 

from where it is fed to the mechanical fractionation shop.  The centrate enters the 

vertical settling tanks, and the solid fraction together with the sediment from the 

vertical settling tanks is prepared for anaerobic digestion in digesters [2].  

Preparation for fermentation consists in converting organic matter into a soluble 

form to increase the degree of decomposition during anaerobic digestion in a 

digester and, accordingly, to increase the biogas yield.  The liquid together with the 

liquid fraction obtained after mechanical separation of the fermented sediment is 

fed into the bioreactor with the biomass retention, where it is purified from organic 

matter with high efficiency [2, 3].  After anaerobic treatment, the waste liquid is 

purified in aerobic bioreactors-aeration tanks to discharge rates. The solid fraction 

obtained after mechanical separation of the fermented sludge is used as fertilizer. 

The main elements of the technological line for anaerobic-aerobic treatment 

of manure from pig farms are reactors for biological treatment of wastewater 

components generated in the treatment process.  Anaerobic bioreactor [3, 4] for 

processing thick fractions (solid fraction after mechanical separation of effluents 

and sediment after gravity separation of centrate) - digester.  Anaerobic bioreactor 

[4, 5] for processing the liquid fraction (liquid after gravitational separation of the 
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centrate and liquid fraction after mechanical separation of the fermented sludge) 

is a second-generation reactor with biomass retention.  Aerobic bioreactor for 

post-treatment of effluent from the second-generation reactor - aeration tank.  The 

construction of bioreactors is based on a block-modular principle.  The essence of 

this principle lies in dividing the required volume of the reactor space into the 

most efficient volumes that meet the following criteria [2, 3]: 

1. effective heat and mass transfer in the selected processing temperature; 

2. weight and size indicators from the point of view of ease of transportation 

and installation in economic conditions; 

3. the amount of substrate to be biologically treated. 

The reactor for the treatment of the liquid fraction is a hybrid of two 

bioreactors of the second generation - a reactor with a downflow stationary fixed 

film reactor (DSFF reactor) and a reactor with an upflow anaerobic sludge blanket 

reactor - UASB reactor). In addition [5], these reactors are assembled in an 

assembly consisting of at least three reactors, which is a baffle reactor. The 

advantages of the baffle reactor in comparison with the UASB reactor are simplicity 

of design, no need for gas-separating devices, and the ability to operate for a long 

time without removing excess biomass. The high flow rate in the compartments 

ensures efficient mass transfer. Another significant advantage of the baffle reactor 

is that it can treat wastewater with a high concentration of suspended solids. 

In terms of weight and dimensions, the volume of the reactor-module must 

fit into the permitted transport dimensions, the most optimal is the use of containers 

based on sea-type containers with a length of 12 m. The use of a frame structure 

greatly simplifies the delivery, installation and thermal insulation of the installation. 

The design features of the main elements of the technological line for 

anaerobic-aerobic treatment of manure runoff make it possible to manufacture 

reactors in the factory using the flow method, which, in turn, ensures high quality 

of their manufacture and reduced costs of manufacturing, transportation, 

installation and adjustment of equipment. 
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Режими роботи виконавчих механізмів доїльного апарата на 

сучасному етапі достатньо пропрацьовані (табл. 1) [1]. Здійснюючи вибір 

доїльного обладнання для свого стада корів, виробник повинен урахувати 

цілий набір факторів, таких, як порода, продуктивність, пристосованість до 

машинного доїння, частота захворюваності та інше. 

Важливим є збереження якості молока при машинному доїнні. Існує 

проблема виведення видоєного молока з молокозбірної камери колектора у 

верхній молокопровід (для доїльних установок типу «молокопровід»), 

особливо це стосується процесу машинного доїння високопродуктивних 

корів, коли має місце несвоєчасне відведення молока із колектора та 

пульсація потоку в молочному шлангові. За даними досліджень [2], 

встановлено, що при доїнні у верхній молокопровід втрати молочного жиру 


