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Abstract 

Water-resource management key issues include the re-use of wastewater for drinkingwater supply or 

for industrial or agriculture purposes. In this context, the organic contaminants effects in sewage water entering 

theenvironment have gained more attention. The studies carried out for these contaminants varied widely, as a 

function of the substances: pesticides, pharmaceuticalsand diagnostic contrast products, personal care 

products,antibiotics and so on. Most of the wastewater treatment plants (WWTPs) are not really designed totreat 

these type of compounds and an important part of emerging compounds may enter the aquatic environment via 

sewage effluents.This study gives an overview of the research concerning the technological steps that must be 

achieved in WWTP’s, in order to reduce at maximum theoccurrence oforganic substances in effluents.  
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WASTEWATER TREATMENT BASICS  

Relatively simple wastewater treatment technologies can be designed to provide low 

cost sanitation and environmental protection while providing additional benefits from the 

reuse of water. Sewage can be created by residences, institutions, or commercial and 

industrial establishments and it can be treated close to where it is created (in septic tanks, 

onsite package plants or other aerobictreatment systems), or collected and transported via a 

network of pipes and pump stations to adomestic treatment plant. In order to treat the 

industrial sources of wastewater there are required specialized treatment processes. The 

process of removing the contaminants from wastewater includes physical, chemical and 

biological processes, the objective being the production of a treated effluent and a solid waste 

or sludge suitable for discharge [1].  

Typically, wastewater treatment involves three steps: primary, secondary and 

tertiarytreatment.Primary step must reduce oils, grease, fats, sand and grit. Thisstage is 

entirely mechanic by means of filtration and sedimentation.Mechanical treatment technology 

uses a series of tanks, along with pumps, blowers, screens, grinders, and other mechanical 

components, to treat wastewater. Flow of wastewater in the system is controlled by various 

types of instrumentation. The trickling filter solids contact process (TF-SCP) is an attached-

growth system. This treatment systemis effective where land is at a premium. 

The secondary treatment involves the degradation of the organic content.In this step, 

microorganisms are used for the purification. This biological treatment is an efficient method 

for the removal and reduction of bothorganics as well as for the reduction of the nutrient load.  
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The dissolved organic matter is converted into a solid mass by using bacteria. Several 

methods are being used in modern wastewater treatment plants, but the most common 

methodis conventional activated sludge (CAS). This process uses dissolved oxygen to 

promote the growth of a biological flocksthat removes organics. It also can convert ammonia 

to nitrite and nitrate and finally to nitrogen gas. 

The third treatment phase is needed in order toneutralizethe solid sludge and then 

dispose itor re-use it. The treated water can be disinfected bymicro-filtration or clarifier. The 

final effluent can be then discharged onto a natural surface water body(stream, river or lake). 

The contact time of the wastewater with the activated sludge(Sludge Retention Time -

SRT) is an important design parameter for the compoundsremoval efficiency.  

The schematic representation of a conventional WWTP ispresented in Figure 1. 

 

 
Fig. 1. Schematic representation of the wastewater treatment 

 

 

ALTERNATIVE WASTEWATER TREATMENT TECHNOLOGIES 

To improve the treatment of wastewater, there can beused advanced technologies, 

suchas Ozonation and Membrane Biological Reactors (MBRs) [1]. Membrane Biological 

Reactors Technology includes a semi-permeable membrane barrier systemeither submerged 

or in conjunction with an activated sludge process, thisbeingpermeable only for water, so the 

sludge remains inside the biological system.MBR’s can be loaded with high amounts of 

organics,and their degradation is more effective. This reduces the size of the treatment 

plantand increases the removal of all suspended and some dissolved pollutants, making the 

effluent cleaner. However, the limitation of MBR systems isdirectly related to nutrient 

reduction efficiency of the activated sludge process; that is, thehigher the nutrient 

concentration is, the lower the removal efficiency of organic contaminants in MBRs. 

Nanotechnology is also investigated as an alternative for higher performingmembranes 

with fewer fouling characteristics, improvedhydraulic conductivity, and more selective 

rejection/transport characteristics. Advances in nanotechnologyinclude improved membranes 

and configurations, moreefficient pumping and energy-recovery systems, and thedevelopment 

of process technology, such as membranedistillation [2]. 
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A potential breakthroughtechnology includes the microbial fuel cells, electrical energy 

being directlyextracted from organic matter byusing electron transfer to capture the energy 

producedby microorganisms for metabolic processes [3]. First, microorganisms are grown as 

a biofilmon an electrode; the electron donor is separated fromthe electron acceptor by a 

proton exchange membrane,which establishes an electrical current. Electrical energyis then 

generated through the oxidation of organicmatter (biochemical oxygen demand 

BOD5).Although this technology is still in the early stagesof development and significant 

advances in processefficiency and economics will be necessary, it has thepotential to produce 

electrical energy directly fromorganic matter in the waste stream. 

Natural technologies of wastewater treatment use modified natural self-treatment 

processes thattake place in the ground soil, water and wetland environment.In these cases, it is 

necessary to pay specialattention to the process of pretreatment, which means removal of 

suspended solids and alsoto prevent washing away insoluble substances and formed sludge 

further on theequipment for biological water treatment (soil filters, constructed wetlands, 

stabilization ponds) bymeans of the proper design (adequate dimensioning) and the proper 

operation as well asmaintenance of mechanical pretreatment facilities. 

These methods are mainly used for wastewater treatment from decentralized 

houses,small settlements, hotels, restaurants and summer camps, usually up to 2000 p.e. 

According to the composition of wastewater, there are also applicable for treatment of 

industrial wastewater from the food processing industry or small industrial plants [4]. 

 

 

ADVANTAGES AND DISADVANTAGES OF CONVENTIONAL AND NON-

CONVENTIONAL TECHNOLOGIES 

Table 1 presents the advantages of the various wastewater treatment technologies. 

They relate to their "low-tech/no-tech" nature, which means that these systems are relatively 

easy to construct and operate, and to their low cost, which makes them attractive to 

communities with limited budgets. However, their simplicity and low cost may be deceptive 

in that the systems require frequent inspections and constant maintenance to ensure smooth 

operation. Concerns include hydraulic overloading, excessive plant growth, and loss of exotic 

plants to natural watercourses. For this reason, and also because of the land requirements for 

biologically based technologies, many communities prefer mechanically-based technologies, 

which tend to require less land and permit better control of the operation. However, these 

systems generally have a high cost and require more skilled personnel to operate them. 

The advantages of natural treatment methods consist in the natural character of the 

sewagefacility, the possibility of its inclusion in a favourable environment, in relatively 

simple technologicalimplementation, lower operating costs, investment costs comparable with 

conventional wastewatertreatment plant, low energy consumption, possibilities of being 

overload by ballast water, thepossibility of short-term and long-term shutdown, relatively 

rapid incorporation of the treatmentprocess and achievement of the performance efficiency 

quality target in a short period of time afterthe start of operation, removal of the part of 

nutrients, especially nitrogen and phosphorus bybiomass uptake, treatment oforganically low-

loadedwastewater that cannot betreated by conventional methods(treatment plants based 

onactivation processes). At theirrigation by treated wastewater, the economic effect is based 
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on the use of water and fertilizervalue of wastewater, total use ofplant nutrients, improvement 

ofsoil fertility and thus significantrise of crop yields simultaneouslywith the high treatment 

effect oftopsoil [5]. 

Table 1 also presents the disadvantages of the various wastewater treatment 

technologies. These generally relate to the cost of construction and ease of operation. 

Mechanical systems can be costly to build and operate as they require specialized personnel. 

Nevertheless, they do offer a more controlled environment which produces a more consistent 

quality of effluent. Natural biological systems, on the other hand, are more land-intensive, 

require less-skilled operators, and can produce effluents of variable quality depending on time 

of year, type of plants, and volume of wastewater loading. Generally, the complexity and cost 

of wastewater treatment technologies increase with the quality of the effluent produced. 

 
Table 1. Advantages and disadvantages of wastewater treatment technologies 

 
 

 

CONCLUSIONS 

The cost-effectiveness of all wastewater treatment technologies needs to be improved. New 

designs of mechanical systems which address this concern are being introduced by the 

treatment plant manufacturing industry, however, these technologies are still in an 

experimental phase and they will require more testing and research prior to being accepted as 

standard treatment technologies. In addition, education to create an awareness of the need for 

wastewater treatment remains a worldwide critical need.In conclusion, the extensive 

technologies have their place, but they must be given appropriate care.This applies especially 

to mechanical treatment, which is especially wetlands and soil filters keyelement of the whole 

system. 
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