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CYYACHOI XKUTTEAIATBHOCTI
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use its as organic fertilizers with a high content of biohumus. Biomass of vermiculture can be
used as raw material for the production of fodder protein flour, veterinary medicine prepara-
tions, ophthalmic preparations, cosmetic additives, etc.

Based on the results of the research, it can be stated that co-vermicomposting of fat-
containing sewage sludge and waste active sludge from UASB reactors is effective with an op-
timum component ratio of 2 : 1. If the proposed method of sludge utilization is applied, the total
amount of waste is reduced and vermiculture can be used as biological additives to fodders.

Scientific supervisor — Doctor of technical sciences, Professor Krussir G.V.

BIOLOGICAL METHODS OF SEWAGE TREATMENT

Boyko V.V., Strochkovska E.A., students of the Faculty of applied ecology, energetics
and oil and gas technologies
Odessa national academy of food technologies, Odessa

Biological treatment is an important and integral part of any wastewater treatment
plant that treats wastewater from either municipality or industry having soluble organic impu-
rities or a mix of the two types of wastewater sources. The obvious economic advantage, both
in terms of capital investment and operating costs, of biological treatment over other treat-
ment processes like chemical oxidation; thermal oxidation etc. has cemented its place in any
integrated wastewater treatment plant. Biological treatment using aerobic activated sludge
process has been in practice for well over a century. Increasing pressure to meet more strin-
gent discharge standards or not being allowed to discharge treated effluent has led to imple-
mentation of a variety of advanced biological treatment processes in recent years. The title of
this article being very general, it is not possible by any means to cover all the biological
treatment processes. It is recommended that interested readers, for deeper reading and under-
standing, refer to well-known reference books e.g. Wastewater Engineering by Metcalf & Ed-
dy etc. This article briefly discusses the differences between aerobic and anaerobic biological
treatment processes and subsequently focuses on select aerobic biological treatment process-
es/technologies.

Before we go in to the discussions of various aerobic biological treatment processes, it
is important to briefly discuss the terms aerobic and anaerobic. Aerobic, as the title suggests,
means in the presence of air (oxygen); while anaerobic means in the absence of air (oxygen).
These two terms are directly related to the type of bacteria or microorganisms that are in-
volved in the degradation of organic impurities in a given wastewater and the operating condi-
tions of the bioreactor. Therefore, aerobic treatment processes take place in the presence of air
and utilize those microorganisms (also called aerobes), which use molecular/free oxygen to
assimilate organic impurities i1.e. convert them in to carbon dioxide, water and biomass. The
anaerobic treatment processes, on other hand take place in the absence of air (and thus molec-
ular/free oxygen) by those microorganisms (also called anaerobes) which do not require air
(molecular/free oxygen) to assimilate organic impurities. The final products of organic as-
similation in anaerobic treatment are methane and carbon dioxide gas and biomass.

Conventional Activated Sludge Process (ASP) System: This is the most common and
oldest biotreatment process used to treat municipal and industrial wastewater. Typically
wastewater after primary treatment i.e. suspended impurities removal is treated in an activated
sludge process based biological treatment system comprising aeration tank followed by sec-
ondary clarifier. The aeration tank is a completely mixed or a plug flow (in some cases) biore-
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actor where specific concentration of biomass (measured as mixed liquor suspended solids
(MLSS) or mixed liquor volatile suspended solids (MLVSS)) is maintained along with suffi-
cient dissolved oxygen (DO) concentration (typically 2 mg/l) to effect biodegradation of solu-
ble organic impurities measured as biochemical oxygen demand (BODS) or chemical oxygen
demand (COD).

Cyclic Activated Sludge System (CASSTM): Cyclic Activated Sludge System
(CASSTM) as the name suggests is one of the most popular sequencing batch reactor (SBR)
processes employed to treat municipal wastewater and wastewater from a variety of industries
including refineries and petrochemical plants. Aquatech has an agreement with AECOM
(erstwhile Earth Tech), UK, the licensor of this technology to supply CASS™ technology in
India on exclusive basis to both municipal and industrial markets. This technology offers sev-
eral operational and performance advantages over the conventional activated sludge process.
The CASS™ SBR process performs all the functions of a conventional activated sludge plant
(biological removal of pollutants, solids/liquid separation and treated effluent removal) by
using a single variable volume basin in an alternating mode of operation, thereby dispensing
with the need for final clarifiers and high return activated sludge pumping capacity.

The Cyclic Activated Sludge System (CASSTM), incorporates a high level of process
sophistication in a configuration which is cost and space effective and offers a methodology
that has operational simplicity, flexibility and reliability that is not available in conventionally
configured activated sludge systems. Its unique design provides an effective means for the
control of filamentous sludge bulking, a common problem with conventional processes and
other activated sludge systems.

Integrated Fixed Film Activated Sludge (IFAS) System: There are several industrial
installations where two stage biological treatment comprising stone or plastic media trickling
filter (also known as packed bed biotower) followed by activated sludge process based aera-
tion tank, followed by secondary clarifier have been in operation. Another modification of
above configuration that has been implemented in newer industrial wastewater treatment sys-
tems is fluidized media bioreactor (also known as moving bed bioreactor (MBBR)) in lieu of
biotower followed by activated sludge process. In some of the industries (e.g. refineries and
petrochemical plants, where the existing wastewater treatment system was single stage con-
ventional activated sludge process (based on aeration tank and clarifier unit), that underwent
capacity expansion and/or faced stricter discharge regulations, the up-gradation of activated
sludge process by addition of fluidized bio-media has been implemented to meet these re-
quirements. This hybrid process of fluidized media and activated sludge process taking place
in a single aeration tank is known as Integrated Fixed Film Activated Sludge (IFAS) process.

Membrane Bioreactor (MBR): Membrane Bioreactor (MBR) is the latest technology
for biological degradation of soluble organic impurities. MBR technology has been in exten-
sive usage for treatment of domestic sewage, but for industrial waste treatment applications,
its use has been somewhat limited or selective. The MBR process is very similar to the con-
ventional activated sludge process, in that both have mixed liquor solids in suspension in an
acration tank. The difference in the two processes lies in the method of separation of bio-
solids. In the MBR process, the bio-solids are separated by means of a polymeric membrane
based on microfiltration or ultrafiltration unit, as against the gravity settling process in the
secondary clarifier in conventional activated sludge process.

An external, non-submerged type MBR for industrial applications especially in refin-
eries and petrochemical wastewater applications, is the Aqua-EMBR (Aquatech’s Enhanced
Membrane Bioreactor). Aqua-EMBR has been successfully piloted to treat wastewater from a
petrochemical plant in middle-East. Aqua-EMBR filtrate was further processed through High
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Efficiency Reverse Osmosis (HEROTM) process to recover 90% high quality permeate. The
permeate quality was suitable for its recycle as feed to the demineralizer system.

Scientific director — doc. of technical sciences Prof. Bondar S.M.
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JUIIAWHUKHA - THIAKATOPUA CTAHY HABKOJIMIITHLOI O
CEPEJIOBUIIIA

Hammsak A.B., crynenTka cryninb «bakanasp» ¢paxkyastery IIEETaHI'T
Onecbka HaLiOHAJILHA aKa/ieMisi XapuyoOBHMX TEXHOJIOTIH, M. Oneca

Y mpuposi iCHYIOTh Pi3HOMAaHITHI MEXaHi3MH, IO JO3BOJSIOTH JIarHOCTYBaTH CTaH
HaBKOJIMIITHBOTO cepeaoBuina. OmHaK, OUIBIIICTh Cy9aCHUX METOIIB 13 BH3HAUYCHHS 3a0py-
HEHHSI €KOCHUCTEM € JJOCUTh TPOMI3JIKUMH, IO MPU3BOIUTH A0 IOIIYKY HOBUX HANPSIMKIB 1H-
JIMKAIlll CTaHy HaBKOJIMIIIHBOTO cepenoBuia. OcoduBa yBara npu mbOMY HPUIUISETBCS 010-
IHAMKAIIHHIM miaxonaM. Po3pobiieHi MeTou € He TUIIe BUCOKOIH()OPMATUBHUMH, ajie U Mo-
TpeOyIOTh HE3HAYHUX MaTepiallbHUX BHTpAT. MeTox BUKOPHCTAaHHS JIMINAWHUKIB, K KUBUX
1HANKATOPiB,HA3UBAETHCS JiXECHOIHAUKAII€r0. OKPIM TOTO, 3aB/ISIKU 3/{I0HOCTI 1O HAKOTIMYEH-
HSl 130TOIIB, JIMIIAHHUKK BUKOPUCTOBYIOTH 1 SIK 1HMKATOPU PaJli0aKTUBHOIO 3a0pyIHEHHs
cepenoBuia. OcTaHHI Ha3BUYAWHO YYTIUBI 10 3a0py/JIHEHHS MOBITPSI Ta TUHYTH MIPH BHUCO-
Kiif KOHIIEHTpAIlii y HhbOMY 4aJJHOTO Ta3y, CIONyK cynbdypy, HiTporenyra ¢uyopy [1, 2].

3Ha4yeHHs JIMIIAMHUKIB BeNHKe. SIK aBTOreTepoTpO(HI KOMIOHEHTH MPUPOJHUX CHC-
TEM, BOHU aKyMYJIIOIOTh COHSIYHY €HEpIiio, YTBOPIOKOUM 6ioMacy, 1 B TOH ke 4ac pOo3KIaIaroTh
OpraHiuHI PEUYOBHHU JO0 MIHEPAIBHHUX. Y PE3yabTaTi IX JKUTTEMISUIBHOCTI YTBOPIOETHCS IPYHT
JUISL POCITUH. 3aBISKU JUIIAWHUKOBAM KUCIIOTaM (CIUIBHUM MPOIYKT mapTHEpCTBa rpuda i Bo-
JIOPOCTI) JIMIIAHHUKN OepyTh y4acThb y MPoliecax BUBITPIOBAHHS 1 IPYHTOYTBOPEHHSI.

I3 maBHIX YaciB JTUIIARHUKN 3aCTOCOBYBAIUCH Y PI3HUX cdepax KUTTEIISUIBHOCTI JTF0-
IUHU. A came: B MeauiinHi (1XHI KWCJIOTH BOJIOJIIOTh AaHTUCENTUYHUMHU BIIACTUBOCTSIMH), Y
napdymepii (Gpikcyr0Th apoMaTH), AesKl JUIIAWHUKN BXUBAIOTh Y 1Ky. B npuponi numaitau-
KU CIIY’)KaTh KOPMOM ISl ISSTKMX TBAPHH.

JIMIIaliHUKY SBISIOTH COOOI0 TOCUTH CBOEPIIHY I'PYILY CIIOPOBUX POCIIHUH, L0 CKIIaa-
€THCSI 3 JIBOX KOMIIOHEHTIB — rpuba Ta OJHOKJIITHMHHOI, piAllle HUTYACTOI BOJOPOCTi, KOTpI
KUBYTh CYMICHO, SIK IIUTICHHM OpraHi3M. 3a 30BHIIIHIM BUIJISIIOM PO3PI3HAIOTH JIUITAHHUKU:
HAKUIIHI, JINCTYBATI, KyIKCTl. Pi3HOMaHITHI 3a0pyHIOBaYl MOBITPs BILUIMBAIOTh HA MIrMEHT-
HY cucteMy (HPOTOCHHTE3Y, MOPYIIYIOUH MPOLEC TPAHCIOPTY OPraHIYHUX PEYOBUH JIMIIANHU-
KiB. Mipy 3a0pyJHEHOCTI OBITPSI MOKHA BUSBUTHU 32 HACTYITHUMU MOKa3HUKAMU:

1. JIummaitHuKOBA MyCTeNs — MOBHA BiJICYTHICTh JIMIIANHUKIB;

2. 30Ha 3Maragus — JIAIIaifHUKOBA 30Ha O11HAa;

3. HopmanbHa 30Ha — 3ycTpidaeThcsi 6arato BUIIB JIUIIANHUKIB [2].

3a BUJIOBUM CKJIAJOM JIMIIAWHHUKIB Ta 32 JOTIOMOTOI PO3pOOJIEHUX MIKal 1 (GopMyt
BHU3HAUAIOTh KOHIIGHTPAIIIO B MOBITP1 Pi3HUX 3a0pYAHIOIOUUX PEYOBHH. BOHM € KJIacHUHUMU
010JIOTIYHMMH IHIMKATOpaMH. bioJoriuHi iHAMKATOpU-OpraHi3Mu, sIKi pearyroTh Ha 3MIHH Ha-
BKOJIUIITHBOTO CEPEIOBHUIIA CBOECKO MPUCYTHICTIO a00 BiJICYTHICTIO, 3MIHOIO 30BHIIITHBOTO BH-
TSy, XIMIYHOTO CKJIany, MoBeniHKu. [Ipu ekonoriyHoMy MOHITOpUHTY 3a0pyAHeHb 6i010Ti-
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