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Working principle Sewage treatment with micro-organisms adsorbed on suspended particulate matter. Water quality depends on the capacity of the active sludge deposition, and the size of reactor tanks The process reaction is aerobic microorganisms (tank aeroten) The main bioaculation process is aeroten benefits Less investment, since the costs mainly include civil work and some equipment, such as
aeration, pump, mixer. Advanced technologies are not used. Many suppliers can submit a CAS solution Release water quality can meet standard B or A, depending on the size of the tanks Deficiencies Release water quality depends on the active sludge deposition ability and the size of the tanks. In order to achieve good release water quality, it will be necessary to create more land area to create the
system. The concentration of activated sludge in the CAS system usually remains between 3 and 5 g/l, that the sludge can settle if the concentration is higher, the sludge may flow or the output water capacity may increase Generate a large amount of excess sludge, the sludge treatment costs are very high Higher energy consumption to ensure oxygen to maintain live biomass The quality of the drain water
may fluctuate, since sludge deposition depends on a number of factors such as temperature, MLSS concentration, organic load and hydraulic load on inlet sewage, etc. A large footprint is needed To disinfect chemicals Rarely in line with the demand for ammonium (NH4) treatment Common design ■ About the normal process of activated sludge Sewage treatment process, called the normal activated
sludge process, is also called the normal process and is an essential process for all activated sludge processes. This process is used most since the 1930s, when the process of activated sludge is created in Japan, but it has problems that the required condition for proper operation is strict, the output is mainly affected by load fluctuations, nitrogen and phosphorus removal ratio is low and so on. As a result,
other activated sludge processes are being developed to address these problems, which improves from the normal activated sludge process. Load : amount of pollutants in the treated waste water. The emission load content can be calculated as follows. Pollution load (kg/day) = amount of waste water (M3/day) * concentration of pollutants (mg/litter) / 1 000 Contaminants: BOD, HS, etc. BOD, HS: soil index.
BOD is used for rivers and COD for lakes. The flowchart of the normal activated sludge process is given below. ■ Sedimentation tank First sewage treatment process. First the sewage is carried into the deposition tank, then the groats and large debris are removed while in the tank. ■ First clarifier This is a tank designed to precipitate small darts that cannot be removed in the deposition tank down. When
allowing the flow of water, darts are precipitated. The darts removed here are called primary sludge and transported to a sludge thickener reservoir along with excess sludge, which is described later. ■ Reaction tank and oxygen mixing into waste water, activated sludge in waste water spreads. This activated sludge breaks down organic matter in sewage and cleanses water. ■ The secondary klarifier
activated sludge, which multiplies during the disintegration of darts, becomes lumpy and heavier than water. By precipitate them, clean water can come out of the top transparent layer. The sludges settled here are called excess sludge, treated and removed after being transported to a thickener container. In addition, part of the depleted activated sludge is returned to the reaction tank. ■ Disinfectant Water
taken from a secondary nomad is sterilized and disinfected and discharged into the river or sea. This facility performs the final wastewater treatment process. ■ Sand filtration Fine suspended solids (SS) that could not be treated in a secondary nomad are transmitted through filter materials such as sand to remove nitrogen, phosphorus and BOD. ■ Sludge thickener tank Primary sludge from the first nomad
and excess sludge from the secondary nomad is transported to this sludge thickener reservoir. Here the density of the solid increases. In this way, the latter processes, such as dehydration, become easier. Read about active sludge on this page of our website. About active sludge/sludge drying Sludge drying/ sludge drying, slurry drying, drying of waste in the sludge thickening tank is removed to some
degree during the dehydration process. However, the moisture content is usually more than 80%, and the sludge is still sticky and sticky. In addition, the latter processes are not easy due to the influence of floculants. Our drying machine KENKI DRYER with internationally patented technology can really dry any sticky, sticky and viscus sludge, as well as liquid materials such as slurry, without clogging
inside the dryer. In addition, due to its simple structure, its price is low and the price of the dryer machine can be recovered within 3 years by reducing the cost of disposing of industrial waste. Dried materials can be recycled as fuel, bacterial fertilizers, soil conditioner, etc., since the component of the substance has hardly changed due to the method of drying at low temperatures. It can also be applied to
the system with a pyrolysis apparatus. Sludge drying programs Please consider kenki dryer adhesives, adhesives and liquid materials for drying, with which no other dryer can cope. Initial, operational and maintenance costs are low due to its simple structure based on internationally patented technology. It is estimated that the drying costs of sludge for our dryers will be scanned within 2.3 years, reducing
the cost of disputing industrial waste. For drying of raw slurry, heavy manual work will be significantly reduced by replacing the box-shaped compartment tray dryer with our dryer In case of drying of organic waste waste waste waste dried as fuel, fertilisers, soil conditioners and feedingstuffs. Related Context 1... process configurations also allow the simultaneous bioavailability of nitro-gene and phosphorus
from wastewater ( Tchobanoglous et al., 2004). The typical process configuration of the activated sludge unit is shown in Figure 1. Acti- tank sludge comes into contact with pre-pre-planted sewage in an aerated reservoir. ... Context 2... conversion of soluble organic compounds into insoluble polymers, micro-organisms avoid a significant increase in osmosis pressure throughout the cell membrane and may
store large amounts of carbon for subsequent use (Mayone et al., 1999). Examples of such storage polymers are glycogen (Preiss and Romeo, 1989), PHA (Madison and Huisman, 1999), TAG (Alvarez et al., 1996), wax esters (Fixter and Fewson, 1974) and fircianoin (Obst and Steinb € uchel, 2006) (Fig. S1., Additional material). Glyco-gene, PHA, TAG and wax esters have been shown to be held in
active sludge sys-tems. ... Muhammad B. Asif, ... Kazuo Yamamoto combines the biological treatment process (i.e. the normal process of activated sludge, CAS) with ultrafiltration or microfiltration based on the membrane filtration process (Bérubé et al., 2010, taking into account current trends and future changes in bio-membranes). Hai et al., 2014; Snyder et al., 2007; Tadkaew, 2011). Although the
biological treatment process MBR is similar to the CAS process, the integration of the membrane separation process ensures effective storage of activated sludge in a biorector, thereby creating a revised treated waste water suitable for reuse of water (Côté et al., 1997; Habib et al., 2017; Radjenović et al., 2008). MST is suitable for the treatment of different types of sewage (Table 6). Since the integrated
membrane separation process allows MBR to operate at higher concentrations of suspended particulate matter (MLSS) and particulate retention time (HSC), the MBR is better able to withstand fluctuations in organic loads compared to the CAS process (Hai et al., 2013a; Judd, 2010). The MBR technology market is growing rapidly and has an annual growth rate of up to 15%, and therefore wastewater
treatment is a priority, especially when waste water treatment is designed for reuse of water. To date, all volumes of MBR plants have been installed in more than 200 countries. The overall MBR technology market is estimated to reach $3 billion by 2019 (Judd, 2016). Table 6: Performance values for municipal and industrial waste water treatment ERCMembranal
configuration/Process/ScaleHRT(h)/SRT(d)COD/NH4-N/TP (mg/L)Disposal efficiencyReferencesCOD (%)NH4-N (%)TP (%)Municipal waste waterSubmerged/Aerobic/Test scale35/25-30610/43/10939990Gurung et al. (2017)Immersed/Aerobic/Test scale38/6266/46/5979999Gurung et al. Submerged/Aerobic/Pilot-scale3-4/15-80181/16/1990-959980Khan et al. (2017)Immersed/Anaerobic/Test (2011)
Submerged/Anoxic-Aerobic/Full-scale–220/19/48998.992Wan et al. (2011)Submerged/Aerobic/Full-scale28/31278/–/592–92Krzeminski et al. (2012)Textile Industry wastewaterSubmerged/Aerobic/Lab-scale96/–3348/4.8/–9085–Brik et al. (2006)Side-stream/Aerobic/Lab-scale30/153500/959585–Yun et al. (2006)Side-stream/Aerobic/Pilot-scale13/251411/11/6955358Yigit et al.
(2009)Submerged/Anaerobic/Pilot-scale160/–152050––Hogetsu et al. (1992)Paper and pulp industry wastewaterSide-stream/Anaerobic/Lab-scale–2400/–/–83––Gao et al. (2016)Side-stream/Anaerobic/Lab-scale30/2804500–5100/–/–95–99––Gao et al. (2010)Side-stream/Anaerobic/Lab-scale–/23010000/–/–95–98––Lin et al. (2009)Side-stream/Aerobic/Pilot-scale18/201500/–/–90––Zhang et al.
(2009)Side-stream/Aerobic-Anaerobic/Pilot-scale19/24910/4/109052~ 80Lerner et al. (2007)Landfill leachateSubmerged/Aerobic/Lab-scale48–72/–4500–8000/634–1000/–70–7790–Aloui et al. (2009)Submerged/Aerobic/Lab-scale24–84/602000–4000/–/–60––Sadri et al. (2008)Side-stream/Anaerobic/Lab-scale24–168/–2800–500070–90––Bohdziewicz et al. (2008)Side-stream/Anoxic/Pilot-scale12/–2030–
5154/64–487/–60–6880–92–Chiemchaisri et al. (2011)Side-stream/Aerobic/Pilot-scale–4677–6700/820–960/–87100–Li et al. ( 2010) Aquaculture wastewaterSubmerged/Anoxic-Aerobic/Pilot-scale-TN: 19Nitrate: 74TN: 70Nitrate: 78Pulefou et al. (2008)Submerged/Aerobic/Pilot-scale6/45150/159999-Hong et al. (2013)Submerged/Aerobic-Oxic/Test scale-2/9/-50/13040-6070-90-Visvanathan et al. (2008)–,
none; HRT, hydraulic retention time; HSC, particulate retention time; COD, chemical oxygen demand; TP, total phosphorus; TN, total nitrogen. In recent years, there has been a significant increase in interest in finding the right processes to properly eliminate emerging troCs due to the ineffective removal of them during the CAS process (Bolong et al., 2009; Hai et al., 2014a). The presence of TROC is an
obstacle to the acceptance of regenerated water as a reliable and safe water source. Over the last decade, the functioning of the removal of TSRs for TROC has been thoroughly investigated (Cirja et al., 2008; Nghiem et al., 2009; Nguyen et al., 2013a; Phan et al., 2014; Radjenović et al., 2008). Importantly, several studies have shown that MBR has better eliminated certain trac groups compared to CAS,
which shows the benefits of integrating the bioreactor into the membrane separation process. Bernhard et al. study (2006) MBR achieved significantly better removal of the surfactant (alkylbenzene sulfonates) compared to CAS. In another study, De-Wever et al. (2007) investigated MBR and CAS activities to remove naphthalene disulfonate (NDSA) isomers. They noted that the two NDSA isomers, namely
1,7-NDSA and NDSA 2,7, were better at breaking down the activated sludge MBR than CAS and assigned their enhanced removal to the HSC for a longer HSC (De-Wever et al., 2007). Although steroid hormones are significantly broken down by activated sludge (Tadkaew et al., 2011), it is more effective to remove steroid hormones MBR compared to CAS (Cirja et al., 2008; Clara and Others, 2005;
Radjenović et al., 2009). When comparing cas and MBR results, Radjenovic et al. (2007) reported better and consistent elimination (more than 80 %) medicines such as ketoprofen, gemfibrozil, diclofenac and bezafibrate. In another study, the removal of the antibiotic (i.e. sulfamethoxazole) from MBR was also approximately 80%, while the removal of CAS was very varied and ranged from 40% to 60%
(Göbel et al., 2007). Better and more consistent removal of certain TROC MBR compared to CAS could be due to higher MLSS concentrations, longer HSC and lower active sludge floc size MBR, which improves mass transfer for better degradation (Radjenovic et al., 2007; Radjenović et al., 2009). Poor removal of structurally complex troC such as carbamazepine, atrazine and clofibremic acid has been
reported in cas and MBR (Cirja et al., 2008; Hai et al., 2011; Radjenovi'c et al., 2008). A comprehensive review of the available literature shows that the chemical structure of troC plays an important role in removing CAS and MBR (Kimura et al., 2005; Tadkaew and Others, 2011). In general, simple structured troCs, especially those that do not have a branched and/or multise-tracked alkyl group, are more
easily fragmented compared to structurally complex and toxic troCs, in particular those with nitro and halogen groups, due to their resistance to the biodegradation process (Cirja et al., 2008; Tadkaew and Others, 2011). TrOCs containing electron removal functional groups (EWGs), such as carboxyl, halogen and amide, are also resistant to the treatment of activated sludge, so their removal is generally
poor (less than 20 %) cas and MBR. In addition, the fate of troC, which can be identified with both EWG and electron donation functional groups (EDG), such as methyl, amine and hydroxyl, depends on the type, nature and number of functional groups (Tadkaew et al., 2011). The removal of the trocs selected by the MBR, broken down by their molecular properties, is shown in Figure 2, drawn using data
from available references (Hai et al., 2014b; Li et al., 2015; Ahmed et al., 2017; Melvin et al., 2016). Figure. Changes in the removal of selected troC during MBR treatment. Range, median (horizontal line), min and max (whisks) and average (black square box) for cell plots. The number of data points for each trocs is given in x-axis brackets. Data extracted from Hai, F.I., Nghiem, L.D., Khan, S.J., Price,
W.E., Yamamoto, K. 2014b. Reuse of waste water: removal of resulting traces of organic pollutants. In: Membrane biological reactors, IWA publishing. London; Li, C., Cabassud, C., Guigui, C. 2015. Evaluation of membrane bioreactors for the removal of pharmaceutical micropollutants: an overview. Desalin. Water treatment, 55(4), 845-858; Ahmed, M.B., Zhou, J.L., Ngo, H.H., Guo, W., Thomaidis, N.S.,
Xu, J. 2017. Progress in biological and chemical treatment technologies waste water: critical review. J. Danger. Mater. 323, 274–298; and Melvin, S.D., Leusch, F.D. 2016. Elimination of organic pollutants from domestic waste water: comparison of meta-analysis of waste water treatment technologies. Environ. Int. 92, 183-188.Due to the ineffective removal of certain troC (Fig. 2), high retention membrane
separation processes such as nanofiltration (Phan et al., 2016), membrane distillation (Wijekoon et al., 2014) and forward osmosis (Luo et al., 2015; Luo et al., 2017) were integrated into the active sludge-based bioreactor, ensuring effective removal of TrOC. A recent Study of Luo and Others (2017) evaluated the performance of conventional ultrafiltration-MBR and osmosis MBR (i.e. MBR integrated into
the anterior osmosis membrane) to treat synthetic municipal sewage, prickly trOCs. Although it was possible to compare the elimination of bulk organic substances and nutrients in both systems, they reported effective removal of TrOC (more than 99 %) osmosic MBR, while the removal of troC according to normal MBR ranged from 10% to 99% (Luo et al., 2017). High-retention MBR technology is still
evolving and several technological challenges must be addressed before it can be applied, including salinity accumulation, membrane contamination and membrane stability (Luo et al., 2014a). Carmaline Sophia, Jaydevsinh M. Gohil, Progress and the latest trends in microbial fuel cells, 2018In the process of municipal waste water treatment using the normal activated sludge process consumes 0,2-0,4
kWh/m3 of treated water, representing about 1-3 % of total electricity consumption in the United States and other developed countries [4]. Waste water contains approximately 1,93 kWh/m3 of potential chemical energy, which is higher than the energy needed for wastewater treatment, but is often wasted by traditional oxidation or conversion into excess sludge. Microbial fuel cell (MFC) based sewage
systems use microbial bioelectric catalytic activity to produce electricity by oxidising organic or inorganic substrates contained in municipal wastewater, agriculture, milk, food and chemical industries [4]. Electricity produced by MFC can be used directly by desalination by ED process. MFC-powered desalination technology, known as the Microbial Desalination Element (CDF), is an integrated configuration in
which sewage and saltwater can be cleaned simultaneously without any pressure. This technology is a new way of directly producing electricity from waste water or biomass using microbes and desalinati water. MFC bacteria, fed with organic substances, produce an electron by oxidizing wastewater on the anode and thus producing electricity. The technology was first conceptualized in 2009 by a group of
scientists from Tshinghua University, China, and Penn State University, United States, desaline water and energy [5]. The concept is similar to ED, but instead of an external energy source, the MDC uses electricity generated in situ by bacteria through MFC. CDF has many advantages associated with low energy drinking water production, such as low energy consumption, wastewater treatment, less
chemicals, less waste, high use and positive social impacts. Usefully, desalination does not require water pressure through the CDF, e.g. RO, the use of drawing solutions as pre-osmosis (FO) and any external electricity, e.g. ED. In addition, unlike classical desalination technologies, the CDF may generate 180-231% more energy [6], desalination of saline water containing 30-5 g/L NaCl in T2 (see Chapter
17). The CDF is at an early stage of development and significant research is needed to make them commercially viable technologies. This section provides an overview of the basic principle of desalination MDCs and discusses the adaptation of reactor design, material used, sewage treatment and desalination and restrictions on practical application. Seyed M.K. Sadr, Devendra P. Saroj, in Advances in
Membrane Technologies for Water Treatment, 2015AnMBRAnaerobic biodegradation processASMActivated sludge modelASPActivated sludge processBODBiochemical oxygen demandCAPEXCapital costsCASPConventional activated sludge processCIPCleaning in placeCODChemical oxygen demandCOPCleaning out of placeCPConcentration polarisationCTCapillary tubeDOCDissolved organic
carbonEDCsEndocrine disturbing compoundsFCPleated filter cartridgeFSFlat sheetHFHollow fibreiMBRImmersed membrane bioreactorKPermeabilityMBBRMoving biofilm bioreactorMBRMembrane bioreactorMFMicrofiltrationMLSSMixed liquor suspended solidsMTMulti-tubularMWMolecular weightMWCOMolecular weight cutoffNFNanofiltrationNOMsNatural organic mattersOPEXOperation and
maintenance costsPCPsPersonal care productsPhACsPharmaceutically active compoundsRResistanceROReverse osmosisRSSResidual suspended solidssMBRSide-stream MBRSOCsSoluble organic compoundsSRTSolids retention timeSUVASpecific ultraviolet adsorptionSWSpiral woundTMPTransmembrane pressureTNTotal NitrogenTSSTotal suspended
solidsUFUltrafiltrationUV254Ultraviolet254ηViscosityΔPPressure differenceWoodard &amp;amp; Curran, Inc., in Industrial Waste Treatment Handbook (Second Edition), 2006The membrane bioreactor (MBR) modification of the activated sludge process has the objectives of (1) decreasing the tank volume necessary to accomplish treatment by providing an environment where very high concentrations of
bacteria can thrive and 2) to eliminate the decency of the explanation. These improvements are at the expense of the capital and operating costs of the membrane filtration system, so periodic cleaning is needed to maintain the transmembrane pressure and effective filtration. Another advantage of this system is that the concentrated mass of mixed alcoholic beverages can control membrane filtration
process allows the entire mixed solution to be fixed and maintained in the aeration tank. Several manufacturers have introduced membrane systems to the market. Figures 7-37, 7-38 and 7-39 show three fundamentally different configurations. Figure 7-37. Horizontal pipe MBR membrane system. (Courtesy Of St. John's, Inc.) Figure 7-38: MBR membrane system of the apex tube. (Courtesy of Zenon
Envronmental, Inc.) Figure 7-39. Flat plate MBR membrane system. (Courtesy of Kubota, Corp.) Each of these systems offers filtration surfaces with pairs of spaces from 0.2 to 0.4 micrometers. Each must be placed in a excited environment in order to control the accumulation and connection due to biomass accumulation, each of which must be periodically removed from service and cleaned with special
cleaning solutions to restore filtration possibilities. Some manufacturers offer a cleaning and/or cleaning system on site, which is expected to prolong the service life between cleaning time. There are two popular MBR system configurations. The first includes a fully mixed aeration tank with membranes immersed in the contents of the tank. MLSS can run up to 12,000 mg/l. Membranes are built into modules
so that they can be removed for cleaning and maintenance, and the rest of the system remains in place for further operation. Aeration that meets mlss oxygen needs is sufficient to meet membrane mixing and/or cleaning needs during normal operation. One of the disadvantages of this system is the work required to remove membrane modules from the tank and transfer them to another reservoir to be
cleaned from the tank with an excited solution (the makeup of this solution is slightly different among the membrane manufacturers). The second configuration includes a full mixing aeration tank, again with a mixed solution up to 12 000 mg/l, but according to this configuration adjacent tanks there are two module banks that are used as filtration zones. According to this configuration, one of the banks of the
two membranes can be removed from the cleaning offline, and the other bank provides treatment. In this configuration, the mixed solution is removed from the unconnected tank, the membrane is washed off, and the cleaning solution is added to the tank for cleaning without removing the membranes. The disadvantage of this system is that aeration must be supplied both to the aeration tank (to meet MLSS
oxygen needs) and to filtration tanks (to excite and clean membranes). Some advantages of MBR systems: 1.Small footprint2. Very clean wastewater, individual numbers3. As a general rule, unwanted mixed bacterial properties of alcoholic beverages, such as filamentous or mixed sludge, MBR are less significant than in the normal process of activated sludge4. Reduced bacterial content of sewage due to
microfiltration, easier disinfection5. Modular units to facilitate the installation, maintenance and control of fluctuating loads and flowsSome limitations of the MDR include:1.Pre-treatment needs2. Limited ability to handle ointment and oil3. Inorganic will build to a higher level than conventional systems4. A minor inspection is required5. Membrane life is unclearFore what you should keep in mind when
considering MBR technology includes:1.Out-of-tank or out-of-process cleaning is needed2. During this printing, modules are more expensive than some alternatives3. Foam and undesirable organisms are recorded in a aeration tank4. The ability to manage the largest flow is limited by the number of modules on the InternetShrikant Ahirrao, industrial wastewater treatment, processing and reuse, 2014. The
purpose of secondary cleaning is to reduce the organic load in the form of COD and BOD. It also reduces ammoniatic nitrogen in sewage. The secondary treatment process is based on the following units:1.Biological systemUntil has recently been used in the treatment of activated sludge for bod treatment, as this has been a proven method. Since space has become a problem, however, the size of the
aeration tank has been reduced using advanced systems such as moving bed biorectors (MBBRs). To ensure maximum system efficiency, a two-step MBBR is often used. MBBR biofilm technology is based on specially designed plastic biofilm holders or biocarors that are suspended and constantly moving inside a tank or reactor. The aeration grid at the bottom of the reactor supplies oxygen to the biofilm,
together with the mixing energy needed to stop biocarrys and mix completely in the reactor.2.Secondary deposition tankBiomass transported from MBBR, taken together with overflow wastewater, to a secondary precipitation tank. Unlike the original settlers, the secondary deposition tank does not receive any generous aid, as the waste water from the secondary reservoir will eventually be removed to the
second phase of the MBBR. Thus, solids are agglomerated in the secondary newman and the corrected overflow is sent to the filter supply tank. Sludge from the bottom of the bunker is sent to a sludge management system.3.Filter feed tankClarified sewage from pipe precipitator III is collected into a filter supply tank, which is a reinforced concrete (RCC) tank.B. Sizirici Yildiz, Metropolitan Sustainability,
2012 MBR process involves a halted growth activated sludge system with biomass separation in membrane filtration. The first step involves the biological treatment of waste water by micro-organisms; this includes the removal, nitriification and denitrification of organic matter. The separation of biomass (activated sludge) from treated waste water is achieved through microporous membranes, and the
normal process of activated sludge depends on gravity. The MBR process produces much higher quality sewage, as filtration removes all suspended colloidal solids and bacteria, including connected viruses or adsorbed compounds. In addition, MBR can be used at a much higher concentration of suspended solids (MLSS) in mixed-use mixed alcohol drinks, which means that a higher volumetric load is
possible. A secondary sedimentation tank is also not required. During the MBR process, the membrane separates MLSS into a particulate-free phase of the permeate (consisting of filtrate and sewage) and the concentrate phase (consisting of biomass, reversible sludge and MLSS) that remain in the biorector (Li et al., 2008). MBR systems can be divided into two main categories according to the location of
the membrane component: the outer membrane system and the inner membrane systems. In the previous mixed solution, pump from the aeration tank into and through the outer membrane unit. The membrane is periodically washed to remove the material accumulated on the surface of the membrane. On the other hand, in the inner membrane system, the membranes are directly immersed in the
bioreacter. To facilitate cleaning, membranes are located in sections (durable structures). Frequent membrane spinal pulsation is used to reduce the accumulation of solids on the surface of the membrane (Asano, 2007; Sutton, 2006). Shahryar Jafarinejad, oil waste treatment and pollution control, 2017 Activated carbon (both powdered activated carbon (PAC) and granular activated carbon (GAC)) has
been subject to prolonged water and sewage treatment due to its large surface area adsorption (Tri, 2002; Jafarinejad, 2015). The diameter of the powder activated carbon is less than 200 meshes (Tri, 2002). The treatment of activated sludge amam is similar to the usual AS process, but in this process PAC is added to the aeration tank or mixed solution. Contaminant elimination is achieved and enhanced
by a combination of biodegradation and adsorption (Tri, 2002; IPIECA, 2010). The diagram of the typical powder activated carbon treatment (PACT) process is shown in Figure 6.6. Most PAC is processed with activated sludge, but the system requires constant fresh carbon make-up. The PACT process is generally used for oil waste water in cases where certain pollutants are subject to high standards
(IPIECA, 2010). According to Tri (2002), the PACT process could generally be more effective in eliminating organic compounds than could be expected solely due to biodegradation or adsorption. The dose of AMM and the suspended concentration of solids in mixed solutions-AMRs are associated with the age of the sludge:Figure 6.6. Diagram of the typical powder activated carbon treatment (PACT)
process. Modified from IPIECA, 2010. Use and management of refinery water/waste water. IPIECA Operations Best Practice Series, London, United Kingdom.where Xp is a possum PAC MLSS content (mg/L), Xi stands for PAC dose (mg/l), θc is a solid retention time (d), and θ denotes hydraulic retention time (HRT) (d). The carbon dose usually ranges from 20 to 200 mg / l. Organic removal the unit of
carbon is increased with a higher silt age, which improves the efficiency of the process (Tri, 2002).E. Posadas, ... In 2017, the treatment of Muñoz, a biofuel biofuel and bioproduct in microalgae, in photobiorectors, is carried out not only by microalgae, but also by natural microalgae and bacterial consortia naturally developed or specifically inoculated from previous cultures. In this context, the complex
interaction between microalgae and bacteria during WWT can contribute to the effective elimination of organic and inorganic carbon, nutrients, heavy metals, unruly compounds and pathogens (Muñoz and Guieysse, 2006). The function of the composition and conditions of operation of WW is part of microalg and bacteria and dominant species. As regards the bacterial population, the same metabolisms
and microorganisms affected by the presence of microalts were identified in sludge bacterial processes. Thus, according to the (IWA) model (ASM1), the main phenomena prevailing in the WWT activated sludge processes is aerobic growth of heterotrophic biomass, anatomical growth (denitriification) of heterotrophic biomass, aerobic growth (nitrimisation) of autotrophic biomass, degradation of
heterotrophic biomass, decomposition of autotrophic biomass, ammoniaation of soluble organic nitrogen, hydrolysis of trapped organic substances and hydrolysis of trapped nitrogen. The relative contribution of each metabolism to the biodegradation of WW contaminants differs from the contribution of activated sludge systems due to the design and operating conditions of different sludge photobioreactors
(Metcalf and Eddy, 2003). Despite the cooperation between bacteria and micro-organisms and other micro-organisms in the consortium, their contribution to the overall performance of WWT is not yet clear. According to the classical scheme, bacteria are responsible for the chemical oxygen demand (COD) degradation into mineral components, the use of photosynthesis oxygen and CO2 release, while the
microductive consumes CO2 and mineral nutrients to produce microducleste, and O2 uses bacteria (Muñoz and Guieysse, 2006). Under steady-state conditions, oxygen concentrations must be constant and the bacterial population is limited by the availability of COD and O2. There is no accurate data on the proportion of microals and bacteria in the literature, although it is generally accepted that bacteria
contribute mainly to the composition of sludge-bacterial sludge. The composition of consortia and modelling of their activities still need to be investigated in order to optimise the performance of microalgus-based WWT processes (Metcalf and Eddy, 2003). Janardhan Bornare, ... R.R. Sonde, industrial wastewater treatment, processing and reuse, 2014a. This includes moving bed biofilm reactor liquid
aerobic biorector (FAB), sequence batch reactor (SBR) and membrane biorector (MBR). In principle, MBBR uses a combination of suspended and added bio-wastewater treatment growth processes. Such systems use specially designed carrier material for the growth of the biofilm, which is stored in a suspension biorector. The MBBR system is a great improvement compared to the usual extended aeration
or ASP, and provides a robust and compact device in a completely enclosed structure. In order to maintain the active bioreactor in the bioreactor, e.g. in the case of conventional ASP, no sludge recirculation is required. The MBBR system takes up the impact loads without reducing the plant's performance due to the high amount of active biomass inside the reactor. SBR is a system of filling and drawing
activated sludge for sewage treatment. In this system, waste water is added to a single batch reactor, cleaned for the removal of unwanted components, and then discharged. Smoothing, aeration and explanation can be achieved by using a single batch reactor. Two or more batch reactors are used in a predetermined sequence of operations to optimise the operation of the system. The unit processes of
the SBR and conventional activated sludge systems are the same. The difference between the two technologies is that the SBR performs smoothing, biological processing and secondary clarity in a single tank using a time control sequence. MBBR and SBR technologies receive support for a small footprint area and the quality of the waste water to be recycled. MBR technology that combines biological-ASP
and membrane filtration has also become more popular lately. In mbr technology, suspended solids and micro-organisms shall be separated from the treated water membrane by filtration. Compared to conventional wastewater treatment processes, MTR provides several advantages, including high biodegradation efficiency, excellent sewage quality, reduced sludge production and compactness. Therefore,
MBR can offer an attractive opportunity for the treatment and re-treatment of municipal waste water. Further technical developments and, to some extent, significant cost reductions have led to a significant increase in interest in MBR technology in the field of municipal waste water treatment. however, the deployment of MBR technology in India faces some challenges due to the huge capital requirements
and the cost of operating the technology. Other factors, such as membrane contamination, the need for critical pre-treatment and the cost of membrane replacement, also affect the deployment of MBR technology in India.Nilesh Tantak, ... Pavan Raina, industrial wastewater treatment, processing and reuse, in 2014, changes to ASP evolved over the years aimed at more efficient and efficient removal of
organic matter, nutrients and suspended solids. With the improvement of the membrane project, water treatment programmes, mainly and enhanced, improved, thus making water reusable. Membranes have recently been used for suspended growth reactors for wastewater treatment (Sarin, 2013). The membrane biorector (MBR) is the latest technology for the biodegradability of soluble organic impurities.
MBR technology has been widely used to treat domestic waste water, but during industrial waste treatment its use was somewhat limited or selective. The MBR process is very similar to normal ASP, since both have mixed alcoholic beverages in a particulate suspension aeration tank. The difference between the two processes is the method of separation of biological solids. During the MBR process,
biological solids are separated by a polymeric membrane based on microfiltration or uf device compared to the gravity precipitation process in the secondary clarifier of traditional ASP (Mittal, 2011). Therefore, the advantages of the MBR system compared to the conventional activated sludge system are obvious:•Membrane filtration is a positive barrier to suspended biological solids to prevent them from
getting out of the system, unlike the gravity deposition ASP, where biological solids are constantly getting out of the system along with the extraction sewage. Sometimes complete loss of particulate matter is also encountered due to process disorders that cause the mixing of sludge in the claripher. Therefore, the biologically solid concentration measured as MLSS/MLVSS can be maintained three to four
times the MBR process (~ 10 000 mg/l) compared to ASP (~ 2500 mg/l).•Due to the above-mentioned MBR aspect, the aeration tank size in the MBR system may range from one third to one quarter of the aeration tank size in the activated sludge system. In addition, instead of the gravity deposition base clarifier, a much more compact tank membrane for cartridges is needed to house submerged MBR, in
combination with slip-mounted membrane modules in the case of a submerged external MBR system.•Thus, The MBR system requires only 40-60 % of the space needed for the activated sludge system, thus significantly reducing construction work and/or costs and the overall footprint.•The quality of sewage treated with membrane filtration (micro/UF) in the case of the MBR system is much superior to
conventional activated sludge, allowing treated waste water to be reused directly as a cooling tower make-up or for horticulture or other uses. The typical quality of treated water from the MBR system is: BOD5 &lt; 5 mg/LTurbidity &lt; 0,2 NTU MBR system has three important parts that play an important role in overall performance; since 1990, development in each of them has been growing rapidly due to
commercial use (Frenkel, 2013).1.Biological reactor2. Membrane properties3. MBR configuration. The membrane is only a filtration device throughout the process, so the biological process of sewage needs is the first important step. As the understanding of biological technologies develops, the MBR bio-processing unit is improved, making the biorector However, inhibition of hydraulic and organic load
fluctuations is a key factor in ensuring consistent operation of biological treatment. Biological processes are slow and should always be closely monitored, since any change, if this happens, looks like observation after a certain period of time. There are specific parameters such as DO, MLSS, HSC, HRT, inlet sewage quality and the quantity to be checked and recorded. The nature of sludge varies
depending on the fluctuations in feed characteristics However, it is very important to properly acclimatise MLSS so that the system can function effectively. Bio-treated sewage enters the MBR membrane system. As the membrane performs filtration, the oversized sludge is maintained on the feed side and recycled back into the aeration tank to maintain mlss content in the reactors. Bleeding (sludge waste)



is maintained from the reactor to remove dead cells or to maintain MLSS. Deposition of sludge on the surface of the membrane must take place, so individual suppliers recommend periodically washing /cleaning. The properties of filtration depend on the type of membrane, the size of the pores, the hydrophilic properties and chemical properties (Judd, 2011). The membrane supplier recommends a process
that operates at the lowest level to the maximum flow rate under different conditions. The aim is to protect the membrane from contamination without warning, so as not to reach the point of non-recovery of the membrane, and therefore the system. Available MBR technologies used for waste water treatment can be classified according to membrane configuration: flat sheet (FS), hollow fibre and multi-
flowing pipes. The FS base submerged in MBR was piloted in the early 1990s for sewage application (Judd, 2011). The membrane used was chlorinated polyethylene above a solid non-woven support. The size of the pairs of membranes used was 0.4 μm, which is the size of microfiltration, but when a layer of biofilm formed above this surface, it worked in the UF range and produced a filtrate with good
turbidity (Judd, 2011). Pes-based (Polyethersulfone) flat membrane via PP (polypropylene) support has been reported to be used for sewage applications later in the 150 kDa pores size, which falls within the UF range. As a rule, air is used to remove sludge through the surface of the membrane, while maintaining membranes. In one case, a module of a moving membrane was also developed to reduce
sludge sticking to the surface of the membrane (Judd, 2011). In the 1990s, when commercial applications were tested, there was a lot of development. Many players participated in the development and improvement of membrane performance, as well as improved processes to match their specific products. The MBR configurations used in industries are divided into two general categories: immersed MBR
and lateral flow MBR as shown in Figure 9.5. The main difference between these two schemes is the arrangement of a membrane module, which is either inside or outside depending on the configuration. Figure 9.5: Membrane bioreactor (MBR) configuration. A general comparison of these two configurations is shown in Table 9.2. Each configuration has its advantages and disadvantages in terms of
performance parameters, energy consumption, footprint and type of feed and water management. Table 9.2: Comparison between submerged and side stream configurationsItemUnitSubmerged MBRSide Stream MBRTypical configuration–Hollow fiber (HF)Flat sheet (FS)Tubular (TB)Plate &amp; frame (PF)Mode of operationCross-flowCross-flowType of permeationOutside-InTB: inside-out PF: outside-
inOperating pressurekPa5-30 (vacuum)300-600Long-term average fluxLMH15-3050-100Recycle ratiom3 feed/m3 permeate-20-70Superficial velocitym//s0.2-0.32–6Specific energy demandakWh/m3 permeate0.15-0.50.2-0.5Cleaning–EasyComplexPacking densityLowHighMarket shareb–99%1%In 1993, the first reinforced tubular UF fibers were introduced commercially for wastewater applications (Judd,
2011) and the momentum soon grew behind this technology. Since then, there has been no look back, and today it is a well-received technology in advanced countries of the world. As the world has become more environmentally conscious, water conservation and re-use has become important worldwide and MBR is likely to be of greater importance. Global MBR requires many players with unique
membranes and unique processes to improve efficiency and overall performance. Development will continue to make our world better and safer for future generations, while reducing the depletion of good water accessible to human and natural survival itself. The development of Aqua EMBR is one step towards this objective of industrial bio-waste, which has been discussed in the areas of industrial waste
water treatment, recycling and reuse. The MBR module developed is also useful for waste water waste water, the differences in the relevant operating processes have also been described. Described.
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