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Oil products are located in dissoluble wastewater or in the
form of fine particles. The most effective way to dispose
dissolved and digestible fractions of oil products is
biological wastewater treatment. We propose a scheme of
biochemical oxidation unit, which includes biosorbtion
process in the pinotank and oxidation using suspended
layers of active sludge in the aeration tank-clarifier. A
pinotank functions as a unit for wastewater saturation with
oxygen and removal of pollutants from water by active
sludge due to adsorption. Conditions of gas-liquid counter-
flow are provided with splitting the liquid into drops in tray
spacing and, thus, the developed surface contacting with
liquid and oxyger. Such contact conditions are rather
favorable for biosorbtion of emulsified oil products by active
sludge.

AOCNIPKEHHS TEXHONONYHUX NAPAMETPIB
BJIOKY BIOXIMIYHOIO OKMCHEHHA CTIYHUX BOA,
AKI MICTATDb NPOAYKTU NEPEPOBKU HA®TMU

O.1. Cemenona, H.O. Bybaienko, €.C. Cmipuogra, T.0. Illaaodoct

Hayionanvnuii ynisepcumem xapyosux mexnonozii

Hagmonpodykmu 3uaxodsamoca 6 cmiunux 600ax y posuuneHomy 6u2isoi abo y eu2nioi
Opibnux exmouenv. Halibinbw egexmuenum cnocobom ymunizayii po3YUHeHUX i
71e2K03aC80I08anUX ppaxyitl Hagpmonpodyxmie € Gioximiune OuuweHHs CmMIYHUX 600. YV
cmammi 3anponoHo6aHo cxemy ON0Ky OIOXIMIYHO20 OKUCHEHHA, KA 6KIOHAE npoyec
biocopbyii 6 niHomeHKY 1l OKUCHEHHS 3 BUKOPUCMAHHAM 3A6UCTUX UADIE AKMUEHO20 MYTTY 6
aepomeHky-oceimaroayi. Ilinomenx QyHKyioHye sKx Y301 O0na 30iliCHEHHA npoyecy
HACUYEHRHs. CMIYHOT 600U KuUCHeM | BWIYYEHHA 3a0pYOHeHb 3 600U AKMUGHUM MYJIOM 3a
PAXyHOK adcopbyii. Ymoeu 2asopiounnozo npomumoxy 3abe3newyioms po30ineHHs pIOuHY
HQ KPANJuHY 8 MIJICMAapinko8oMy npoCmopi i pO38UHEHy NOGePXHIO KOHMAKMY6QAHHA PIOUHY
I Kuchio nosimps. Taki ymoeu KOHmaxmyeanusi cnpusmausi 018 6iocopbyii emynb206anux
HagmonpooyKmie aKmueHUM MYIOM.

Knwuoei cnoea: cmiuna 600, nagpmonpodykmu bioximiune ouuujenns, NIHOMEHK,
AepOmMEHK-0C8IMNI08AaY.
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At each food company as a result of cleaning equipment, tank trucks, falling
industrial oils wastewater oil processing products are formed. Since oil products
are located in dissoluble wastewater or in the form of fine particles, this can not
allow to solve completely the problem of these contaminants removal [1, 2].

The most effective way to dispose dissolved and digestible fractions of oil
products is biochemical wastewater treatment. The ratio of BOD/COD of given
effluents equals 0.43, which indicates that oxidation of all oil fractions by active
sludge organisms is less intensive [2]. Therefore, we propose a scheme of bioche-
mical oxidation unit, which includes biosorbtion process in the pinotank and oxida-
tion using suspended layers of active sludge in the aeration tank-clarifier [3, 4, 5].

A pinotank functions as a unit for wastewater saturation with oxygen process
and removal of pollutants from water by active sludge due to adsorption. Determi-
nation of dissolved oxygen concentration at different levels of pinotank height as
well as BODs pollutants concentrations have been conducted in the samples taken
at the same levels. Results of the determinations are shown in Fig. 1.

These results indicate that the sludge mixture coming out of a pinotank into an
aeration tank-clarifier is almost saturated with oxygen and pollution (by BODs) in
to the liquid waste is partially moved from the liquid phase to the sludge flakes
taken by the airlift from fluidized bed zone of the aeration tank-clarifier into the
pinotank. Sure, some of contaminations prevailing in solution and easily oxidized
are consumed by sludge as food.

Sludge mixture, saturated by oxygen in the pinotank, requires less time spent in
the aeration tank-clarifier. This explains the high effect achieved during wastewater
treatment for short time processing in the aeration tank-clarifier.

The suspended layer in the aeration tank-clarifier is not only a mixed sludge
separation zone, but also an oxidation reactor. A laminarization unit location zone
(above a suspended layer) enhances the bleaching effect of clarifying the purified
water and also stabilizes the operation of the plant under dynamic disturbances.

Table 1 shows the results of the experiment to determine the role of the
suspended layer and the laminarization unit zone in removing dissolved, colloidal
and suspended impurities. Determinations of BODs and suspended solids concen-
tration were carried out. Oscillation period 10 s.The curves illustrate fluctuations of
pollutants concentrations in treated water, i.e., silt discharge. The values of standard
deviation and relative error of concentration changes state that disturbances in setting’s
operation and deterioration in cleaning efficiency are slight, that is, the setting is stable
in operation under the slope of 20°. This confirms the fact that this system can be used
to purify oil-containing water on ships.

Table 1. Indicates sampling locations

With laminarization unit Without laminarization unit
Sampling site BOD; Suspended solids, BOD; Suspended solids,
mg O,/dm’ mg/dm’ mg O,/dm’ mg/dm’
Aeration zone 32.15 40.50 32.1 40.30
Above suspended layer 18.55 20.00 24.3 16.20
Above laminarization
unit - 13.00 - -
Yield
- 7.3-87 - -
Scientific Works NUFT 2014. Volume 20, Issue I———— 35
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0,,mg/dm’(T=18.5 °C) BOD...me/dnt’ Fig. 2 and 3 show the results of
) 0.70 " Tiog  studies on the effect of dynamic

| 123 disturbances of the setting’s operation

————— s : terms upon the quality of treated water.

ssol [T 1005 Water quality was characterized by the

s BN EEEEEEES e residual concentration of suspended
- solids.The setting was swung in a

820 |  Fo---me- 74.05 vertical plane with a period of
8.35 70.4 oscillation 10 and with a sloping angle

of vertical axis 18° — 20° (Fig. 2).
Increasing slope caused splashing the
water. During vibrations process each
tray was sampled with purified water
(constant flow mode) and analyzed on
suspended solids.

At the demonstration setting model
by visual observation of the air bubbles
c. mg/dm’ movement, and a suspended solids
13l Left indicator flow patterns were studied.

) In the pinotank on plates a foam
layer is formed. Conditions of gas-
liquid counter-flow are provided with

Fig. 1. O2 and BODS concentration
distribution by pinotank height

11 l’\ \
™ Right \

\

9 tray splitting the liquid into drops in tray
v ~o - spacing and, thus, the developed

7 Time, min ~ gyrface contacting with liquid and
0 5 30 45 60 75 90 105 120 oxygen. Such contact conditions are
Fig. 3 Sloping angle of vertical rather favorable for biosorbtion of
axis 18°—20° emulsified oil products by active

sludge, as sludge taken by the airlift
from suspended layer of the aeration tank-clarifier, is distributed over the plates
surface and contact with contaminated liquids and oxygen all over the surface of
the contacting phases.

In the aeration zone of the aeration tank-clarifier liquid is saturated with air
bubbles, while even during the intensive recirculation they are absent in the
degassing zone. Therefore, the degassing zone provides effective removal of air
bubbles from the liquid, creating by this favorable conditions for conducting of
further technological processes of sludge mixture separation and clarification.
Concentration of suspended matter takes place in the lower part of the
laminarization unit and by visual observation the uniform motion of these particles
downward along the plates is noted. The sharp increase in hydraulic load (by 3
times) has led to the initial suspension discharge, but suspended layer destruction
was not observed. Overloaded suspension discharge occurred in that part of
laminarization unit, which was under the collecting tray. This is explained by some
jet capacity of flows in the protection zone, which occurs only under significant
overload and typical, in our view, for small-scale settings. When there was no
overload even in a small-scale studied setting, the cases of suspension discharge
did not occur.
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Stability of clarification zones was observed both under stationary conditions
and during dynamic vibrations of the setting (see Figure 2). Pitching parameters in
the vertical plane (oscillation period — 10 and slope angle 18° — 20°) have been
taken accounting for experimental studies carried out on board the ship.

These studies have shown that the proposed technology can be successfully
used for oil wastewater treatment of different origin.
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UCCNEAQOBAHME TEXHOJNTIOrMYECKUX NMAPAMETPOB
BJIOKA BUOXUMUYHECKOIO OKUCNEHUA CTOYHbLIX
BOA, KOTOPLIE COAEPXAT NPOAYKThLI
NMEPEPABOTKM HE®OTU

E.H. Ceménona, H.A. Byoauenxo, E.C. CmupHosa, T.A. llInnogoct
Hayuonanvusiii ynusepcumem nuuyegblx mexHoao2utl

Heghmenpooyxmbl naxo0amcsi 6 cmouHbIX 800aX 8 PACMEOPEHHOM 6Ude Wil 6 Guoe
menkux sxnovenui. Haubonee agpghexmusnvim cnocobom ymunuzayuu pacmeopeHHbIX
U JIecKOYC8osieMbIX hpakyu Hepmenpooykmoes s8nsemes bBUONO2UHecKas OYUCmKa
cmounblx 600. B cmamve npeonodicena cxema 610Ka OUOXUMUYECKO20 OKUCTEHUS,
KOmopas —exkuoyaem npoyecc buocopoyuu 8 neHomeHke U OKUCAEHUe C
UCNONL306AHUEM B38EUIEHNBIX COE8 AKMUBHO20 Uld 8 QIPOMEHKEe-0C8emaumene.
Ilenomenk ¢hynxyuonupyem kax ysen Ons OCYWeCMENIeHUs NPOYecca HACbIUJeHUs!
CMOYHOU 600bl KUCIOPOOOM U USLAMUSL 3A2PA3HEHUN U3 600bl AKMUBHLIM WIOM 3d
cuem aocopoyuu. Ycnoeus 2a300CUOKOCMHO20 NPOMUBOMOKA 0Decnedusaom oOpo-
baenue HCUOKOCMU HA KaNIU 8 MEXNCIAPETIOYHOM NPOCMPAHCMEE U, MAKUM 06pasoM,
DPazsumylo nO6EPXHOCMb KOHMAKMUPOBAHUS HCUOKOCIMU U KUCIOpoOa 8030yxa. Takue
Yenoeus  KOHMAaKkmupoeéanusi — eecbma  Onaconpusmuvl  Ond  buocopbyuu
OMYNIbCUPOBAHHBIX HEDMENPOOYKMO8 AKMUBHBIM UTOM.

Knrouegvie cnosa: cmounas 600a, Heghmenpodykmel, GUOXUMUYECKAS OYUCHKA,
NEHOMEKK, A3POMEHK-0CEeMIUMETb.
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