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ABSTRACT

Pharmaceutical industries are widely been usedtierproduction of wide range of antibiotics, soltgeand many
by-products which are widely useful for both mamdkand in agriculture purpose. The waste materiabsy be in
the form of solids, liquids and gases and are bedrased in streams, soils and many are been vegaiinto air
from centuries, which are causing many hazardoutéchuman life and effecting the environment. Riaeutical
industries are employing various methods for theatiment of waste which includes physical, chemaa

mechanical methods but failed to reduce the toxamitd there is limited reduction in COD levels.f8othe reuse of
the waste water an advanced technology has beexiapmd and research is going on still for bettesui known as
Bioremediation which is an efficient and cost-dffectreatment method for the cleanup of contaneidails/water.
The present study is aimed to treat the indusgfiients in the production of by products in dragnufacturing to
reduce the COD, TSS, TDS and sulphates by thegga@fdioremediation.
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INTRODUCTION

Pharmaceutical industries are widely distributed &mere is a consistent global increase in the afspotent
pharmaceuticals driven by drug development. Givenfact that a variety of pharmaceuticals can nevdétected
in surface, ground and drinking waters, there abdvconcerns about the potentially adverse enwiramtal
consequences of this contamination. Bye-produces the major pharmaceutical waste is released ih&o
environment through air/water/soil [13]. In orderdontrol the environmental pollution pharmaceudtiodustries
have different methods to treat the waste and rdéu3ie ancient methods employed for the treatnuénvaste
water includes physical, chemical and thermal nmeghd@ut these treatment methods have disadvaniabieh
includes huge labour requirement, high maintenacwst, low efficiency, huge equipments. In orderattain
maximum efficiency in waste water treatment andseetihe water, an advanced technology has beenopedeand
research is going on for better result which iswnas bio remediation. Bioremediation is the precekusing
microorganisms to clean up harmful chemicals ingheironment [1]. When the microbes completely digaese
chemicals, they change them into non-toxic prodsath as water and carbon dioxide [Bje automobile effluent
parameters were analyzed such as pH, Temperabtaé solids, total dissolved solids, acidity, haggs, chlorides,

—

biological oxygen demand and chemical oxygen denjfAhdA Pseudomonas spvas used for the remediation of
the effluent. The rate of degradation of oil was6196 in the treatment of CMBAnother research work in India
was done on textile effluent direct orange-102.yThsedPseudomonas fluorescehacteria for the degradation of

dye which was obtained from National Chemical Laibory, Pune, India as pure culture [2, 15]. Thedrrediation
experiments with cell-free extract before and affegradation of the dye blseudomonas fluorescemgere
performed spectrophotometrically [5, 12]. A reskanork in bioremediation of lakes in various pladi&e central
Europe, Middle East and India [7]. These lakes wegy poor in quality, high algae number, high it

1061



Merina Paul Daset al J. Chem. Pharm. Res,, 2012, 4(2):1061-1065

concentrations, high pathogenic count, and fisks kitere quite common. In these lakes microbial odnsms
which contained one or more of the following orgams like Bacillus sp, Aspergillus sp Azotobacter sp.
Pseudomonas spandSaccaromyces cerevisiakfter the treatment 75% reduction in the algamber, decrease in
ammonia, total dissolved solids and nitrates wasenked [17, 18]. The objectives of the study igd@duce the
Chemical Oxygen Demand (COD), Total Suspended $dlié6S), Total Dissolved Solids (TDS),Sulphateshia t
pharmaceutical effluent.

EXPERIMENTAL SECTION

Sampling collection & treatment

The samples were collected from the various siteated in the industry. Around nine effluents weollected from
various sites namely ETP, MEE, PROCESED SALT(ctéddn solid form), MEE FEED WATER, CONDENSATE
WATER, CONDENSATE WATER ONLINE, BOILER BLOW DOWN WPRER, COOLING TOWER WATER,
S.T.P WATER(collected in liquid form).The sampleere collected in plastic polythene bags and werestrorted
to the laboratory for further treatment. The sammplere added to the media (nutrient broth and palaktrose
broth) for the isolation of native bacteria or fupgesent in the effluents or sludges [4, 6]. Thang staining was
performed in order to specify gram positive or gna@gative isolates [11]. The organisms used togreepacterial
consortium ardacillus megatherium, Psuedomonas fluorescBhssphate solubilising bacteri®acillus subtilis,
Bacillus pumilis Pseudomonas putidaAspergillus niger Bacillus licheniformis Nitrobacter Nitrosomonas
Rodococcu$l4].

The methods employed to check the initial charactérthe effluent were standardized based on APH#hod.
TDS (Total Dissolved solvents): 10 ml of filtratesvcollected from the raw sample or treated saimptbina Petri
dishes. The dishes were kept in hot air oven af a8l total sample get dried and the final weightsameasured.
TSS (Total Suspended Solvents): The dried filtriiem 25 ml of raw/treated sample was collected and
weighed.Sulphates: 25 ml of raw/treated sample added with barium chloride and filtrate was cokettand
weighed. COD (Chemical Oxygen Demand): The CODvestbn is done by Open Reflex Method [1].

RESULTS

After the collection of samples/effluents from tin€lustry, the effluents were added to 100ml of Muitr broth in
1:100 dilutions for the growth of native bactefiien tests were conducted for sulphates, TSS, HISCOD.
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Graph 1: Comparison of raw sulphateswith consortium sulphates
1 - ETP 2- MEE 3- Processed salt 4- MEE feed wat€ondensate water
6-STP water 7- Cooling tower water 8- Boiler Blasater 9- Condensate water online

1062



Merina Paul Daset al J. Chem. Pharm. Res,, 2012, 4(2):1061-1065

1600
1400 W Total Dissolved Solids RAW
_ 1200 mg/L
B
g 1000 m Total Dissolved Solids
(7]
8 800 CONSORTIUM mg/L
600 -
400 -
200 -
O .
1 2 3 4 5 6 7 8 9
EFFLUENTS
Graph 2: Comparison of raw TDSwith consortium TDS
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Graph 3: Comparison of raw TSSwith consortium TSS
1 - ETP 2- MEE 3- Processed salt 4- MEE feed wat€ondensate water
6-STP water 7- Cooling tower water 8- Boiler Blasater 9- Condensate water online

Treatment of effluentswith bacterial consortium

In this process, 100ml of nutrient broth was pregaand to it 1ml of effluent/sample was added antidt bacterial
consortium was added and kept in a shaker for 24skibhe process of bacterial consortium additios wee@ntinued
periodically for 3 days and the sample was testedstilphates (Graph 1), TSS (Graph 2), TDS (Grgpmd8 COD
(Graph 4) were performed after 72 hours to chbekefficiency of the inoculated bacteria consortium
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Graph 4: Comparison of raw and consortium treated effluents
1 - ETP 2- MEE 3- Processed salt 4- MEE feed wat€ondensate water
6-STP water 7- Cooling tower water 8- Boiler Blaxater 9- Condensate water online

DISCUSSION

The release of pharmaceutical effluents into theewstreams and lakes, soil etc is due to the wastased from
the pharmaceutical industries. Nowadays these iridssare widely distributed and there is a comesisiglobal
increase in the use of potent pharmaceuticals nibyedrug development [10]. Due to these, pharnticzds can
now be detected in surface; ground and drinkingematthere are valid concerns about the potentadiyerse
environmental consequences of this contaminatidre fhain pharmaceutical waste that causes damagjeeto
environment is the effluents releasing from theustdy as bye-products during the production of drugy
chemicals. This waste is released into the envigrirthrough air, water or soil [3, 13].

In this study, the effluent parameters in the wastter released from the pharmaceutical industryusipg an
advanced technology known as BIOREMEDIATION. So gwmples were collected from different areas of
industry. These samples are in the form of liguMEE FEED WATER, CONDENSATE WATER, CONDENSATE
WATER ONLINE, BOILER BLOW DOWN WATER, COOLING TOWERNATER, S.T.P WATER) and solid (
ETP, MEE, PROCESED SALT).

By comparing both the results of raw samples aeatéd samples, sulphates in the effluent ETP vezheced from
460 mg/l to 51 mg/l , in effluent MEE it was reddda a maximum level from 1527mg/l to 65.8 mg/ldan the
effluent PROCESSED SALT it was reduced from 120/ 7mg/l, in MEE FEED WATER it was reduced from
135 mg/l to 29.6 mg/l, and in CONDENSATE WATER its/reduced from 54 mg/l to 31 mg/l, in STP water
sulphate levels were reduced from 187 mg/l to 44.rAgd in the COOLING TOWER WATER sample only #l&
amount of degradation was observed, which was esifiom 44 mg/l to 34 mg/l, in BOILER BLOW DOWN
WATER sample also there was no efficient degradatim CONDENSATE WATER ONLINE sample a
considerable level of degradation was observedgiwisi reduced from 79mg/l to 6 mg/l

Due to the biological activity of bacterial consom, the level of total dissolved solids in ETP g¢enwas reduced
from 592 mg/l to 212 mg/l, in MEE sample it was wedd from 756 mg/l to 216 mg/l, in PROCESSED SALT
sample a remarkable degradation of TDS was obsevhéth was reduced from 1452 mg/l to 364 mg/l, entMEE
FEED WATER sample it was reduced from 1020 mgB46 mg/l, in CONDENSATE WATER sample high level of
degradation was observed in which it is reducechfd®44 mg/l to 176 mg/l, in STP sample it was redufrom
500 mg/l to 324 mg/l, in COOLING TOWER WATER samplere was only a minute degradation of TDS, in
BOILER BLOW DOWN WATER sample it was reduced frorB44mg/l to 68 mg/l, in CONDENSATE WATER
ONLINE sample it was reduced from 484 mg/l to 29§/ Im

The levels of total suspended solids after thetrimeat in ETP sample were reduced from 24 mg/l taril, in
MEE sample it is reduced from 84 mg/l to 56 mgilPROCESSED SALT sample it was reduced to 32 mgvhf
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48 mg/l, in MEE FEED WATER sample it was reduceahir80 mg/l to 16 mg/l, and in CONDENSATE WATER
sample it was reduced from 48 mg/l to 24 mg/l, ilPSsample it was reduced from 72 mg/l to 40 mapl, i
COOLING TOWER WATER sample it was reduced from 7@/lnto 20 mg/l, in BOILER BLOW WATER sample ,
CONDENSATE WATER ONLINE sample only slight degradatwas observed.

Due to the enzymatic activity of the bacterial acmtisim, the COD levels after the treatment in E&Pple were
reduced from 1473 mg/l to 279.4 mg/l, in MEE samjtlevas reduced from 1526.7 mg/l to 241.6 mg/l, in
PROCESSED SALT sample it was reduced from 1419.2 tnd.28.3 mg/l, in MEE FEED WATER sample it was
reduced from 1435.3 mg/l to 256.7 mg/l, in CONDENEAWATER sample it was reduced from 1542.9 mg/l to
252.9 mg/l, in STP sample it was reduced from 1306g/l to 113.2 mg/l, and in BOILER BLOW WATER salap

it was reduced from 1257.9 mg/l to 305.8 mg/l, @NIDENSATE WATER ONLINE sample it was reduced from
1489.1 mg/l to 377.6 mg/l.

CONCLUSION

In this project, we have collected raw effluentenf the pharmaceutical industry and these effluemtse
transferred in plastic polythene bags and then @ations are conducted to detect the parameters lik
SULPHATES, TSS, TDS and COD. After that the samp@less inoculated with bacterial consortium as dethil
above. Then the results before treatment and wéiatment were compared and have shown a drastitggehin the
degradation of above listed parameters. By examialhthe effluents, we conclude that by applyihg technique
Bio-remediation by using microorganisms there washange in the degradation of effluent parametéraias
observed that there was a maximum degradationtafsaspended solids in the effluents MEE, Prockssa#, STP
and in Boiler blow down water. And the degradatidrsulphates was up to 80% in cooling tower watet Boiler
blow down water effluents. Degradation of totalsdised solids was up to 70% in STP, cooling towaten Boiler
blow down water and in Condensate water online. Anlg¢ slight changes were observed in COD levelallithe
effluents.
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