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ABSTRACT

Industrialization is  necessary  for  economic
development, but it brings with them major threat to
environment. Among from all the Industries,
pharmaceutical industry contributes major role to
degrade environment. Pharmaceutical products are in
demand and its growth is tremendously increasing.
The pharma effluent is a big issue to be treated.
Ammoniacal Nitrogen, Chemical Oxygen Demand,
Total Suspended Solid, Total Dissolved Solid are
major pollutants from pharma sector. This paper
reviews some conventional treatment technologies
considering Ammoniacal Nitrogen as major pollutant.
Various methods like electro-coagulation, reverse
osmosis is compared, and sequencing batch reactor
seems more effective and efficient with 90% to 95%
removal in Ammoniacal Nitrogen.

Keywords: Pharmaceutical Wastewater, Ammoniacal
Nitrogen, Sequencing Batch Reactor

I. INTRODUCTION:

Issues by Pharmaceutical Industry:

In current years, apprehensions nearby the fate & rate
of dynamic pharma constituents, solvents,
intermediates and raw materials that could be existing
in water & effluent plus pharmaceutical process
effluent has boot growing assiduity. [3] The existence
of Pharmaceuticals was first known in surface and
effluent in the USA and Europe in 1960s.
Apprehensions nearby their capacity hazard was
elevated in 1999 with the problem fascinating
significant attention after the existence of pharma in
river stream was connected to feminisation of fish
alive down stream of Wastewater treatment plant
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outfalls. Moreover, an association between a non-
steroidal calming drug, diclofenac and the renal
failure of predator's causative to the greater than 95 %
deterioration in its populace in the Indian
subcontinent meanwhile the 1990’s has been reported
Community alertness were higher afterward a study
showed that organic effluent impurities. [3]

The pharmaceutical industry employments several
methods and a broad type of raw materials to generate
an layout of end reproductible and required to satisfy
national  requirement.  The  wastewater from
pharmaceutical productions is problematic as it needs
changed treatment systems due to its diverse nature".
Pharmaceutical  industry  frequently = produces
extremely poisonous wastewater and mud reliant upon
the used manufacturing method and season. The high
BOD to COD proportion of this specific effluent
makes biological method troublesome.

Methods for Treating Ammoniacal Nitrogen from
Pharmaceutical Industry:
Electrocoagulation:

Electrocoagulation, electrical current passing through
water, has verified much impressive in the elimination
of pollutants from water. Electrocoagulation
treatments have been in entity for numerous years
using a change of anode & cathode geometries, for
example wire mesh, plates, tubes balls, rods, &
fluidised bed spheres. While the electrocoagulation
device resembles the chemical coagulation - the
cationic species being liable for the neutralisation of
surface impost — in numerous ways it is very diverse.
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[29] potential of electrocoagulation is eliminating
heavy metals, eliminates suspended and colloidal
solids, destabilises o0il and other suspensions,
eliminates fats, oils and grease, eliminates
complicated organics, and terminates and eliminates
bacteria, viruses and swellings. Advantages of this
procedure is Treats various impurities, Sludge
minimisation, Capital rate meaningfully not more than

conventional technologies, Operating expense
meaningfully not more than  conventional
technologies, inadequate power requirements,
Generally no chemical augment, inadequate
maintenance, Minimal operative caution, &

Consistent and reliable results. [29]

Reverse Osmosis:
Reverse osmosis is a membrane system used for
separation also referred as Hyperfiltration.

In a complex RO technique, the determination is first
filtered through a temporary filter like dual filter, or
sand or active carbon etc. If determination include
iron, Cat+, carbonates, Mg salts, then acid dosing
technic is admitted. The pH is set, and the technic is
then filter through micro cartridge filter. The
pretreated water is then drawn in to the RO tank with
a high-pressure pump. The membrane discrete the
pollutants in dense form in the reject flow & the clean
water is aggregation as a permeate. If another
variables are kept continuous, the water flux is
proportionate to the unalloyed pressure. [19] The
pressure consecution for RO technic separate from 10
Kg/em?® to 65 Kg/cm? Thus it is undesirable that RO
can be advantageously utilised for the process.
pretreatment inadequacy, working parameters are
entirely clung to deflect fouling of membrane
modules. RO is additional useful to discrete salts &
organic mixtures Studies have been do on the
segregate of organics and organic impurities by RO
membranes, and these studies have known some of
the alone features associated with organic discrete.

RO membrane modules are usually created in a
winding arrangement. An vital thinking of twisting
components is the proposal of the feed spacer, which
encourages disturbance to decrease fouling The RO
system is a extremely effective procedure, in
relationships of high recapture, low management
expenses RO membranes have a holding amount of
90% or additional for most forms of ionic annexation
& they generate a good quality of permeate RO
permeates the elimination of all inorganic salts,

hydrolysed responsive pigment and chemical
accessory, but the crux involved is that the higher the
agglomeration of salts, the more significant the
osmotic pressure develops & accordingly, the more
power required. [19]

Sequencing Batch Reactor:

The sequencing batch reactor is a fill-and draw
activated sludge process for effluent treatment. In this
process, effluent is feed to a single “batch” reactor,
treated to eliminate unwanted ingredient, & then
cleared. Equalization, aeration, and clarification
would all be able to be skilled used a single batch
reactor. To optimize the work of the process, two or
extra batch reactors are utilised in a prearranged
gradation of work. SBR technique have been
effectively utilised to clean both industrial &
municipal effluent. [25]

Influent wastewater for the most part goes through
screens and coarseness eliminate before the SBR. The
wastewater at that point enters an incompletely filled
reactor, containing biomass, which is accustomed to
the wastewater constituents amid going before cycles.
Once the reactor is full, it acts like an ordinary
activated sludge technique, yet without a consistent
influent or effluent stream. The aeration & mixer is
suspended after the organic responses are finished, the
biomass settles, and the treated supernatant is
eliminating. Overabundance biomass is inactive
whenever amid the cycle. Regularly deteriorating
results in holding the mass proportion of influent
substrate to biomass almost consistent from cycle to
cycle. constant stream frameworks capture the mass
proportion of influent substrate to biomass steady by
managing return  activated sludge flowrates
consistently as influent flowrates, qualities, and
settling tank underflow focuses change. In some cases
the wastewater is separated to eliminate extra solids
and afterward disinfected. [25]

The solids holding framework may comprise of a
thickener & a aerobic digester. With SBRs there is no
requirement for return activated sludge pumps and
elementary sludge pumps like those related with
domestic activated sludge system. With the SBR,
there is ordinarily just a single sludge to handle. The
requirement for gravity thickeners before digestion is
resolute on a case by case premise contingent above
the attributes of the sludge.
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Figure 1 Sequencing Batch Reactor Cycle
Source: Ref [28]

The operation of SBRs is characteristically contingent
to domestic activated sludge process & rely on
process design & site-specific norms. Contingent
upon their form of performance, SBRs can
accomplished great BOD and nutrient expulsion. For
SBRs, the BOD expulsion competency is for the most
part 85% to 95%. SBR makers will ordinarily give a
method, certification to generating an effluent of
under: 10 mg/L of TSS, 1 - 2 mg/L of TP, 10 mg/L of
BOD,5 - 8 mg/L of TN. catching times in the Aerated
React face of a SBR can be changed to accomplish
recreation of a contact constant framework with a
expressive hydraulic retention time of 3.5 to 7 hours
or, on the another complete of the range, a broadened
aeration method framework with expressive  HRT of
18 to 36 hours.[25]

Review Summary

Sudarsan. J. S, Renganathan. K (2011) studied the
eliminate of NH4-N utilized biological treatment. The
nitrification procedure was completed in a sequencing
batch reactor. On average 95 percent NH4-N
expulsion was accomplished by the sequencing batch
reactor. It was exhibited that the SBR combined with
photobioreactor is a suitable method framework to
play out the expulsion of NH4-N in the effluent. SBR
combined photobioreactor proved the best option for
the expulsion of NH4-N in the effluent. complete
nitrification can be accomplished in the SBR after
inside a time of 9-10 hours gave ideal pH is kept up,
& the wastewater will be free of ammonia yet rich in
nitrate. complete nitrate expulsion can be
accomplished inside a time of 24-30 hours when a
photobioreactor is utilized hence the wastwater will
be free of nitrate & appropriate for the release into the
water stream. This is cost effective method for

Feifei Wang et. al. (2010) studied high-strength NH-
N treated by sludge activity in sequencing batch
reactor. conducting two reactors with influent NH4-N
agglomeration of 60 & 500 mg/L, it showed that the
activity of organics using microscopic organisms and
nitrifying microbes were hindered by high-strength
NH4-N. The defines demonstrated that the effluent
containing high organics and NH4-N agglomeration
could be subjected to biochemical method to alleviate
the level of organic component, trailed by other
consolidated procedures to evacuate the NH4-N. The
activated sludge was hindered by high quality

ammonia, the sludge demonstrated apparent
protection  from  this  prohibition  following
acclimation. actually, the COD and NH4-N

evacuation strength of activated sludge adjusted by
disinterment to high agglomeration of NH4-N were
more than that of sludge that was not acclimatized
when the  wastwater ammoniacal nitrogen
agglomeration increased from 59 to 1152 mg/L. these
defines show that acclimation of sludge to large
amounts of NH4-N initiated protection from hindrance
by wastewater containing higher amount of NH4-N.

Raj N. Desai, Dr. D S. Vyas et. al. (2016) studied the
ammoniacal nitrogen is present in different types of
water and wastewaters, like rivers, drinking water
reservoirs & lakes. Ammonical nitrogen is becoming
accessional significant in the natural issues including
eutrophication, corrosion and fouling. Different
electrodes were used for carrying out % reduction in
ammoniacal nitrogen. Combination of different pairs
of electrodes such as aluminum, copper and stainless
steel were used as both anode and cathode. Maximum
efficiency of reduction of ammoniacal nitrogen in
aluminum electrodes, it’s 47% and reduction of COD
in copper electrodes, it’s 69.54% and constant voltage
at 15 V. Different electrodes have different efficiency
of reduction.

CONCLUSION

In this study, the range of HRT 18-36 h, SRT 10-12 h
and pH 7-9 has given high efficiency to treat
wastewater. Within a period of 9 to 10 h achieve
complete nitrification, after 2 h providing anoxic
condition give best result of reduction in nitrate. SBR
gives Ammoniacal Nitrogen reduction efficiency
about 95%. The effluent generated by the industry
must be pretreated in primary units before feeding it
to SBR. SBR is a cost-effective method cause
eliminating clarifiers and other equipment. SBR is a

ammoniacal nitrogen removal. adequate method framework to play out the
evacuation of NH4-N in pharmaceutical effluent.
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