
 

This work is partly presented at 6th International Conference on Environmental Chemistry and Engineering, July 24-25, 2017 held at Rome, Italy 

Vol.1 No.2 

Extended Abstract Journal of Industrial and Environmental Chemistry 
2017 

Environmental Chemistry 2017: Biological nutrient removal: The effect of 

organic load - Tea Sirac - University of Zagreb 

Tea Sirac 

University of Zagreb, Croatia 

 

Abstract 
Biological nutrient removal (BNR) of nitrogen and phosphorus 

has been widely used in wastewater treatment practice to 

control eutrophication in receiving water bodies. 

The most widely used nitrogen removal methods are biological 

nitrification (aerobic transformation of NH4-N to NO2-N and 

NO3-N), and denitrification methods (anoxic reduction of NO3-

N to N2).  

Simultaneous nitrification-denitrification process (SND), in 

compare to conventional biological nitrogen removal process, 

can offer several advantages including reducing carbon source 

and alkalinity consumption, low energy consumption, high 

nutrients removal efficiencies, and simplifying the treatment 

system. 

P removal is achieved through enhanced biological phosphorus 

removal (EBPR) under alternating anaerobic–aerobic 

conditions. 

Biological nutrient removal (N and P) in batch anoxic 

experiments was investigated. The initial concentration of P 

and N were 10-18 mg PO43—P/L and 48±2 mg NH4+-N/L. 

Sodium acetate was used as carbon source, at C/N 1 to C/N 7.   

Results indicated that the increase of C/N ratio improved 

efficiency of N removal in a range from 14.3 % at C/N 1 to 89,7 

% at C/N 7. And also, the highest P removal of 61% was 

achieved at C/N 4. Supplement expulsion was accomplished by 

synchronous nitrification and denitrification, and phosphorus 

evacuation.  

 

Supplements are substances fundamental for development of 

people, plants, and creatures. Supplements are taken in by 

living beings and advance development. Carbon, nitrogen and 

phosphorous are fundamental supplements to most sea-going 

life forms.  

 

Nitrogen and Phosphorous are the principle supplements of 

concern. A few offices have gotten a fixation or Mars limit for 

supplements and other will later on. The MPCA is creating 

water quality based effluents limits for water squander 

treatment plants that release upstream of healthy water. This 

will bring about more offices accepting severe profluent limits 

for supplements as new water bodies are examined and 

resolved to be debilitated. The MPCA is likewise growing new 

water quality measures as a feature of the triangle water 

quality guideline amendments. These modifications will 

incorporate eutrophication principles for stream frameworks 

that may require future nitrogen and phosphorus limits for 

point source releases. Evacuating extra nitrogen and 

phosphorus will be a reality for much wastewater treatment 

offices. Phosphorus and nitrogen can be expelled naturally by 

modifying conditions inside the wastewater treatment office; 

be that as it may, the procedures to evacuate both are not 

basic. 

Phosphorous:  

Ordinarily impact wastewater has an all-out prosperous focus 

from 5-9mg/L and is required in the waste stream for organic 

development and treatment. Wellsprings of Phosphorus 

incorporate human waste, overflow, manures, cleansers, food 

industry water conditioners and phosphoric corrosive.  

 

Phosphorus is a component in every single living thing; anyway 

it is never found in essential structure and is entirely shaky. 

There are various kinds of phosphorus in wastewater that 

incorporate orthophosphate, polyphosphate and naturally 

conceived phosphates. Commonly in National contamination 

release end framework license subtleties with all out 

phosphorus a mix of various types.  

 

A few offices have a fixation limit in there. NPDES grant for 

Phosphorus; others have a mass restrain and some have both.  

 

Supplements might be expelled synthetically, genuinely 

(through sifting) or naturally. Both Phosphorus and nitrogen 

can be evacuated natural. In the two cases, it is commonly 

more financially savvy to utilize natural supplement evacuation 

innovation than compound or physical expulsion. Be that as it 

may, there are different elements to weigh when choosing a 

treatment innovation, Such as solids taking care of capacity 

and existing mechanical hardware.  

 

Nitrogen can be evacuated by nitrification and de-nitrification 

process at Nitrification changes over smelling salts nitrogen 

into nitrite nitrogen as an initial step and afterward changes 

over nitrite nitrogen to nitrate nitrogen in a subsequent 

advance. At long last denitrification changes over nitrates to 

nitrogen gas.Natural Phosphorus expulsion, some of the time 

called Enhanced Biological Phosphorus evacuation. All in all 

terms, natural phosphorus evacuation is a procedure of 

controlling the conditions wherein microorganisms live to 

oblige phosphate collecting creatures capacity to take up more 

suit phosphate gathering living beings capacity to take up 
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more orthophosphate then they initially discharged 

considering phosphorus expulsion by squandering it.  

 

There are various conditions and factors engaged with natural 

supplement expulsion. Counting supplement proportions, 

stacking rates, squandering rates, broke up oxygen and 

maintenance times, among others.  

Industry-Specific Water Treatment: 

At the point when a large number of gallons of wastewater 

loaded down with harmful substances like ammonium 

nitrogen, phenolic mixes, cyanide, thiocyanate, and 

polynuclear fragrant hydrocarbons, are released into surface 

water bodies, they vigorously corrupt the water. In addition, 

hydrolytic and fermentative procedures associated with 

natural supplement expulsion from such wastewater lead to 

continuous advancement of water with nitrogen and 

phosphorus content. This thusly prompts increment in 

eutrophication in freshwater bodies. Eutrophication by 

supplement release to regular water bodies brings about grave 

ramifications for oceanic life just as for water-flexibly 

frameworks for mechanical and residential employments. 

Ammonium nitrogen is one such supplement that can prompt 

water eutrophication, and can likewise represent a danger to 

nature, oceanic life, and human wellbeing whenever released 

to water bodies without legitimate treatment. Supplement 

expulsion from wastewater is progressively a test to plant 

administrators because of expanded release measures by 

administrative bodies and contamination control sheets. 

Ordinary natural treatment forms, albeit conservative for 

treatment of colossal amounts of wastewater, regularly flop 

because of high centralization of ammonium nitrogen and the 

nearness of poisonous substances like cyanide and phenol in 

high focus. In this manner another innovation to recuperate 

nitrogen is required. NH4-N in high fixation might be isolated 

and recouped by including magnesium and phosphate salt, 

which on response with ammonium nitrogen, encourage out 

as MAP hexahydrate, a helpful result. Guide, generally known 

as struvite, is a white crystalline substance comprising of 

equivalent molar convergences of magnesium, ammoniacal-N, 

and phosphorus. The proportion of Mg2+:: and the pH of the 

arrangement are the two primary factors that decide the 

struvite precipitation (struvite is a top notch grade moderate 

discharging manure since it is sparingly dissolvable in water 

and is utilized as a base material in the phosphate business for 

making heat proof boards, and as a coupling material in 

concretes; productive recuperation of struvite requests 

appropriate improvement of the procedure). In traditional 

enhancement, analysts as a rule center around the each factor 

in turn way to deal with discover the impact of one parameter 

on the yield while keeping different parameters steady. In any 

case, this methodology doesn't contemplate cross-impacts 

from different factors and prompts poor advancement that 

requires higher utilization of reagents and furthermore brings 

about wasteful compound change. In the reaction surface 

philosophy (RSM), the common communications of the 

parameters are streamlined through a focal composite 

structure (CCD) of trials. RSM is helpful for creating, improving, 

and enhancing forms. In old style factorial plan, a scope of 

parameters (maximum cutoff points and lower limits) can't be 

resolved, yet in RSM with the assistance of CCD, a fixed range 

might be acquired. It is exceptionally troublesome in old style 

factorial plan to build up a numerical model for association of 

parameters, yet it is conceivable in RSM. Additionally, RSM is 

quicker and more affordable than traditional techniques. As of 

late, layer based innovations have picked up ubiquity and are 

promising for the reusing of wastewater. Among the layer 

procedures, NF and RO are equipped for accomplishing an 

elevated requirement of cleansing because of their high 

selectivity for the little natural particles and particles present 

in wastewater. Notwithstanding, treatment of ammoniacal 

wastewater has neglected to pick up energy to a great extent 

because of the way that it generally tedious and unrewarding. 

Consequently new methodologies should be embraced that 

make such waste-treatment plans alluring to plant 

administrators. This area manages the advancement of 

another film coordinated procedure for struvite recuperation 

from coke wastewater as far as adequacy of precipitation of as 

struvite from coke wastewater, the related energy, 

streamlining viewpoints, the impacts of working parameters 

on struvite precipitation, and the physicochemical properties 

of the created struvite. 
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