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Dyes Jire nV'StK’ used ti Wge ciusintities tor cobir trip, processes m textile- tndust.rii'rs Dump, tht* process huge sanount o fwater is
consumed said released into envnotmmt winch is lisiinitiil to die acp.ati: .ainmL'. plsaits said luunaii bc-nigs Variciis physico-chemical
tecliULiues have been eiiV’l.y'd ¥ the lemowd of dyes ti .iii v.'astewater “aid these iiieth.'ds cieate a iiujoi pi-obkin ni die dii:posal of the
concentrated sli'lge To coniVSit dit' problent algae have been used tn the bioremediiitin oftextile dyenig ett'’kient which luve attracted the
researchers o great interest The present work lias been sumedfor tiie cliiu acterisaUon of plmico-chemiLalpaisaneters such as colar. odoui'.
teni}.'eiatiir e, pH. elect ic cJ C'.'nducti\'ity, total suspended soHds. total iissoh'ed soHdr, \a A soltls . chc-miLal oxygen "lemcaid. total lieuduess.
alkaltut™-". dissoh'ed ox\'gen, biological oxygen demsaid. chlorides, su/\iates, phosphites, tun ate, lead, clromnoii , ztii said oilsmcl grease *i
die textib dyelig elibieiit The results shewed tliat die alL-oi'e physko cheiiiL sJ parameters decreased wlien treate 1witli ~ptrogi‘ra gracihs
wliili lalk wklui die bunts piescrih‘ed by BIS except ~ii“soh-ed oxygen

lvey ivoi tl.s: Te:ctik* dye jiior efthieiit, o-ciiemjL ai, pm ametci.”. Splrog)-‘ra gracilis

liiti odiutioii

Tlic dcviadntKui olthc cn\ loiunen] t iluc to the dj>\luiiu.‘c otlitjiK"' j>oikited wastevvatci tioiu tiie te>Jile. katliei.
pijiitinv and pbs:ti). uidu™jics: iPdia2 iiatli and Reddy Million”™ ot luitieated elihients aie dtchaioed foin terdilc
mdiisfiif< wluili djiectb mixes into ii\ eis and Lakes and alter sthe pH. BbT>, ('brD mid volotu otthe water resources b arlous
pli\ sj;o-i.hemi.al methods are «oimuonR nsed f>i the tieatment ol fextik t\e ettitents, but these vonventxoiLalmethods
are veneialL cost etlectrve. kss etlk lent and disposal olthe secoiulaix' polintiuits are ddhiiill Bj»tcluioL>orj; al approaches
are su22esteil b\ sclellt"ts and iiohi<tilaliAs to icmine tlie |>olkitants tiom wastewater nsiuj mivrooiijaimms otten m
cmubiiatjui witii i)h\'*b.*>vliemival [oovesse-- Ixo-tnendh IUKiobial de».olinii latRijj and iletuxitkatuui has emei”ed as a

till k atliav1i\e alien lati\c tv the e pi\ h< hciii halnielhod' t'fe Ike ¢’ .join MvMullaiie .Jurrland Robii<inie! (iL.
2tmi |

Now-a-da\ s. man\' in\estjatois ha\c made search tor tlie teasib ii<y otu>' ncr Rw cost and etHcient adsoibents Tire
use ofbiomass as adsorbents far the ienio\al ot dyes ai-o oliei s a potential alfeinati\ e to erostini' methods li> deto:cit*;atjui
IAksu. 2UU11 Bior cmcdiation ” aj.>oLhiticm contr ol feclinoloir> vslier e tlie biolouxal-y terne.ue used to dii\e the dc”adation
0l tiau-tonuatnn ol \mlIOus toxic cheimcaL into less hariutui loims |llirs ualnial pio\.C-s * expecte<l to vkan ip tiie
en\ | oiiment in an elie».ti\ e wa\ beinv an altei nati\ e to n*n’ entlona 1lemed ntion methods ib ulah duttu 1he mam obje«tr.e
oftlu-s stud\-I1< to lechice tlie pli\-sic o-cliemic al le\eis otte'rtik dyeiii etfbient uin2 a <Ke tokiate algae i”~irog\n‘agracilis.

Malei ials ami Melliod'

Tlie alLgal sjiev ies \'Bpirogyra gracilis) was collectcil born natiu ai pond ncai tlie te::tjk dyemv mdu=-tiy and used
niuncdlateL' 'Hie alyal mats i;oikxfcd horn the pond veas lined, powdcied rm*l u<ed tin tiuther ;tnalK sis The te.'ctik dKemi
etiii tent was co lketed bom ad\emc: tictors lo ated at' "q.ipampalayam Ranu disti ict T'amilNadu Tlie elil lent was collected
at .b.i days mtei %l ruid stoi cd at 4"k bar luithei anaVsi-

A pilot study was van led out witll diftci cut toik cnti atnni- jd I'tw. aiid 1lnt-o) tc-1 ilc dyeuug cHI lent
am! 1V “*t powrlcictl aRml biomass was addeil ~cpaiatck nndei aseptk vomlilion- and lunbated a room Icmpeiahirc tor -
tlays 'Flic cokmi icmocal was elHvicnl ui ~oikentiaUui ot lexlik dyeing eltincnl and heike tor Inithci ®MYiidiC' this

voikenliation wa- lakcn



Fh~sicO-chewu'nl chariu'ti’t-Kiitioii o f nnvduH tiviiti'd foxfite Hyving offhioiif

Tlie i TViikl tieatcd cffliieiit were .'lun\V*'*! rrii ime |jin?jiO-thenii:alehar,'Ktei i<tn;s i tlie treated etHrieiit, the
brjmiass was separated In centi jliiJ®trfin at iOOOrrgfcr iliniutes piroi to aiiah si; Tlie pin srco-clieaucalpaiaiuetei s s\ich
as toloui , odorn . temperatiu e . piH . eketiKaleoiidiKtir rh’ . total suspended solnls , total dissok ed solnls . total solirls .
cheiiircalox”™'aen demand , totalliardiiess , alraluiih,” , dissoh ed orn aen , briiloartalox” aen demand , chkn nles . su4'hates .
phospiliates ,iutiate , lead , cluomnuu ,=nic and oil raid a ease were anah sed mtlie sniieiiLataiit (APHA, 1998)

Resiilts raid l)iscus:Toii

Pliysifal char acteiistic.s olT aw and treated textile dveiiig elTlueiit
Tlie pInsieal cliaractei istics otraw and heated te:dile (Keiiia effluent was presented mTable 1

Table 1- PlInsiii al pra aiir-rei'S of law ami fieafed re\rik* d\'ehif eftinenr

Textile dyeiiia elllueuf

S No I'hvsical RTS tolei aiice limit;
' Par iiinetei s Raw Treated iTbhSI)
eftliieiit el'lliieiil

1 Cobin Dral no Jet Lrdit aieni
. L C>l>jectioii able

tidoi 1l Bad odoiij . -

oduui
Electi i; al
L 85-1 ‘w1 o(»u
condiictivI™
(f-iS cm™)

Sliould not be ~*C
1 Teiii))ei atuic (*C) -10 28 above the lecciviia
watei temperahue

5 Total suspended 215 10i)
solnls (ilia )

6 Total Dissolved  S(mhi 1 2100
solids (lira 1)

- S2.H 1990
Totalsolids (mal)

AHtire valies are mean oTtriplicates

C'olom

Hie colom ot the raw te.'dilc eiilieiit was riolet, whereas the ettlienl healed witli al™ie Iniiied pale oi lujit a ecu
('oloiu r the hist contaiiii lani to be lecoaused lin wastewata s and lias to be iciiiox ed beline disci lai 0ii”* mto watci bodies

otcokiiii and ciisiues economical heatiiient (Mrainasaoam. 198*)

l.'oloin present ni dye ettlient ~ves a strai” it foiwatd iidic atuinotwatei bemapoikited raid discliaroe ofthi; h”~ih’
colinied ettlilent can damaae dnecth' the receivnia water (P”~ajesw aiial.. 201a) .Sr anboLa et al. (2011) repoited that the
piesence ot leiy small aiiioniits otdyes ii watei is ven’ \nlilc and atieAs the aesthctii mci t, watei haiispaieiicy and =fis
soliiblijK" in watei bodies and can be toxic to aquatic flora and Iriiina and caiisc sc\ ei ¢ cin nonnici ilal jii oblciiis woi lilwidc
Tlie lemo\ al ot coloin i oiii wastewaters k oifen more niipoitanl tlirai the ieinor alotthc soli iblc eoJoin less oi ‘Niiut substances,
vchnhnsiialh conti inile the iiiajoi tiactnms oftlie biological oxsaen demand

Presence ot'coloin ntlie raw eftlieiit ofthe piesent stiuK' coiiciiles with the hndmos ofthe OinuiLaia and Aemere,
(2009) and .Anilet al. (20111who obsened the coJmu ot textile dyeuia efOneiit to be ui bi oraushbLack and black respectiveKs
Tlie nillushlal elilients aie coloined. hdlmi and they arc luidil', lesistant to biological activities PhotosMifhetii: actrvih’ was



leduced dtie to the dnik colt)Ui nttem and aho the aqunti: ecosystem can com].tletelv change (Kollie and Pawei, 2011) whidi
snj.ipoits tile present sttuK’

hi tlie present iivestjg.ation, tlie colotn of tlie tercfile dyejiig eftlient tie.ated wjth algae was ieduced winch was in
accoidance with die findings? ofVija\-aknmai and Manohruan (2012) who used Oscillalona brevis and W estiellapsisprolifica
fcr the lemotalofcolinu foiii Hie dyejK etHient

Oiloiu

Presence offinil smell in the wastewater is one ofthe mam pioblems in textile mdustn'. Odoiu fast ofall e'g)l esses
and gives the deliniion ofthe aesthetic valies ofthe efliient (Syanbola et al.,, 20111 Hie odoui ofthe te>lJile dyeaig effluent
was foiuid to be pimgent wheieas the tieated effluent had objectaanable odoia Uigileasant odoiu mav be due to tlie piesence
ofvolatile compoimds SaiiiLii iesutt- regardaig the piuiiient odoiu ai tiie textile di'eain effluent was reported In' Aiiilet al.
(2011) and Prasad and Bhashara, (2011) Noorialian (2011) used Tilapia mossambica lot tlie tieatiiient oftextit eftlient, who
obsened the odoiu ofthe treated te:4ile eftlient is otfensive

Electiical coiithictivity

Conductivih' ISiiieasiired to establisli the pollution 3ane around an eftli lait ducliai ue ((‘onductii‘itv measiaements
are used loutaieh aimany aidustrialand eirvioiuiientalapplicataiiis as a last, iierqgieiisjie and lehable wa\' ofiiieasinaigthe
lomc content ai a soliita>n Etctricalcoiiductiviv' is the capach' ofwatei to conduct electric ciui eiit wlucli da ectk' ielates to
the concenhatiin otsalts and metalions drsolv ed m water (Aimied.100?) Tlie Etch i al coiotuctiiih (EC) of Hie luiti eated
and treated te:atit elilient was toiuid to be 12.SI1 JiiS cm * and a.66),iS ciir* lespectiveK .Huiied and NEamiuldm (2012)
recorded Ingliest I'alic ofelecti icalcoiiductii'ih’ (2515]iis ciir*) in untreated teidile cKeaio effluent winch is sigiportive fen the
present shuK

Tlie dischaige of luitieated textile eftlient vduch has Irigli EC \aiie may cause osmotit stress at the 100t zone of
plants, wluch malces it more difficult fen a plant to absoib watei fen aowtli HiiJi levelofEC anuiti eated textile effluent leads
to decreased crop pioduction and also aftects the soilstiuctiue and peimeabiliA' (TIPI., 20111 Reduced level ofEC was also
reported by (Molmiood el al., 2013) ii terdile effluent treated with iiiicroorcraiusms Oscillolaria and Nostoc had iemarkabfc
etiect on ofEC vaiie ofiinuucqial wastewater winch was laweied down to Is maxiiuuii level (08 1"0) at hiial staae cvlien
compared to control Hie algal species had shown appioxniiatefe’ etjual pcifeniiiance in decreasiig the EC vaiie duimg
plwcoieiiiedjation at lowest cone enti ation of wastewatei Hie EC vaiie of watei is none oi less luiei feuictini ofthe
concenhatioii ot dissolved kn1s in t. thciefene its measinenients can be used as a nuickvvav to licate potential water iiualitv
problems (Kiniiai and Chopra, 2012)

Tempeiatiu e

Tempeiatlre is basicalK iiipoitant ten its efflet on chemicalreactioiis, reaction late, anuatic lite and the suitabiliv
ofwatei tor beneficialuses. Temperatiue ofwastevvatei is commouh'luidi because ofaddlion ofwarm watei fom mdustiial
activfie.s (Sanlcpal and NaJewade, 2012) Tlie tempei ature ofthe raw textile dvemg etilient was 40**C whereas in treated
effluent, the temperatiu e was tdiuid to be 28**C winch was lesser than the hints prescriied by BIS

Hinliei tempeiahae is harmtulto aciiuitic hte ;md affects the metabolic activjties TempeiaUue also affects tlie
concentration of dissolved o.xjgen winch can aitlience tire activitv- ot microorganisms ii the water bodv' (Muiphy, 2011)
Decomposition o f orcpinic matta s by cohfonns could lead to heat genei atani raid tins 11112)it hav ¢ coiiti ilnited to the Ingli water
temperatiue Higli temperahue m teidile dyeaig effluent ofthe piesent shidy also coaicides with the lesuls ofWallcra and
Barbate, (2011) who recorded 4,1**C ni luiti eated pu¥N and pajiei mill elfkieiit Release of waste water contaiuiig Ivicli
temperahu e mto the aipiatic system can cause changes in the species ot tish, lediice tlie sohibilitv ofoxv 'zeii raid ampliticd
odoiu due to anaerobic reaction (.Ikaii et al., 2008) Hussein (2013) recorded tiiat the tempei ahuc otthe textile effluent treated
wlliiutile was tbiuid to be 30**C, wliich sui>poits the present shidy

Total Suspended Solids (TSS)

which IS loiitmeK' used to assess tlie pei liinnance ofeonv eiilionaltreatmeiit pi ocesses and need feu etilient tilti ation ui reuse
apphiatu:in (Sanlcpal and Nailcwade, 2012), Tlie total suspended sohds 11 (he raw te’dilc dveiio eftlient were 2000mg 1
whereas Hie TSS ofti eated eftlient was tbiuid to be 00 1112 ! wlucli was with!! the tolerance luiil presciibed bv BIS (100m2 1.
feirthe discliarge of effluent uito iihiid siufice water



Hisji aniotuit of TSS present inthe present study was also leported by AJao et a/.(2(,hi 1and Mohabaiisiel al. (2011)
m raw terctik dyema etUient Hiali amount ofTSS i terdile etfkienl rethice the hdit penetiation and decreases the
photosTriithetic rates ofa een aquatic macrophvtic alaalcells wluth sen ed as aood sotn ce ofm.'uiy iiveitebi ates, also leads to
depletion ofox\ «cn level (URL, 2011) Siiuiai leductioii ii TSS was also icpoitcd b\ (,'lutia et al. (201.") ii tc-diJe effluent
heated witli Chlorococcum vitzosum wluch suppoits tlic piesent shaly

Total Dis::olve<l Solids (TDS)

Tile amoiuit of TDS piesent ii the raw tedile eflluent was lecoided as SOOtima 1 wluth exceeded the tokrance hint
(2100uia Il piesciTied by BIS and tliat of treated te:dilc effluent was oul 100Omii 1winch the BISI lumts Hiidiei ainoiuit of
total dissolved sohds aie one of the ma]Oi sources ot sednncntc wliuli lediice the photosynthesis Tlie decicase ai
pliotoscnthetic rate leduces the DO level ol wastewater winch icsuls ai dccieased piarti.atiou of wa.stewatci by
nuci ooi aani:ius (Tyataand Melaa. 1990).

Hiji amoiail of TDS was repoited by Rao el al. (1992) aitcsTile d\eaia elilnenl wluch may be ai aacanent with
the jiieseiit stuih Tlie piesencc ofltuji amoiait of TDS i effkient aftecis flic oiowth ot the jilaiil daecth, soil shuctuie,
peimeabiliy and aeiation Eliunalai et al. (2012) iecorded the luidiest lednctain (bl ~I“o0and ol 2S“0) otTDS iitcsdfle dye
aidustrail effluent treated with Chlorella vulgaris and Scenedesmus obliquus respectiieh’

Total Solids (TS)

Tile totalsohls arc the sian ofvalues oftotaldjssoked and suspended solids Industi iilelfluent contaais a \aiieh,-
ofsolid mateiials (KoUie and Pawar, 20111. Tlie totalsolu:l contents otthe iaw teMile etfkient were foinid to be S22'ms;l,
wliereas ai treated etfkient. it was toiaid to be 199tt ma 1 Saiali et al. 12012 | obsen ed tliat the iaw eftlient disclaii sed tiom
te:dilc aidustiy has b'lo ma 1 oftotal sohis wluch suppoits the faidaias of the piesent stucK’ Siiakalai and Ramanathan
(2012) observed the reductain ottotalsohls aitextile waste water heated usaia Spirulinaplatensis whih sui-ipoits the present

shidy
tliemical clnu acfeiisties of i aav and li eated textile dyeing effluent
Tlie chemical chai acteristics ofraw and ti eated textile iKeaia effluent was pi esented ai Table 2

Table 2 - t.Tieiiacal |>aiaineiei.s ol | aw and tiealed le.Uile dceiiig eftliieiif

Textile dyeing effluent BIS
S Cheniical Pai ameters to'?_' ance
No Uniits
Raw effluent Ti eated effluent (Tbs)
1 pH 95 SO 5.5-0,0
> Allcahiit’ (ma 1) 420 220 3
> lotnl linidiicss: (mi~ If 4o(t lu4
4 Dissolved o:c\aen (ma 1) 0,5 >K n
BOD (ma ) 90 20 2 O
6 ('(ID (ma li w f 2.8 2 5(F
. Chknide (ma I) 1298 (4 10(10

8 Suiliate (ma 1) 94S 198 1000



9 Phosphate (1112 1) 2.18 127 5.0

10 Niiates (11121) SO 3S 'm0
11 Lead (1112 ) 13 0,05 0.1
12 Ziic (1112 1) 540 2 4~ 5.0
13 riu onuuiii (1112 1) 63 1.S 2,0
14 Oiland Oiease 1112 D 14 m 2.5 10

Alltile vaiies are inesui ofti aplkates

>H IS file nieasuiemeat of nitensih' of acitltfs or allcalaiih, am) iiieasuies the coacentiatioii of Inalioaea loa ra a
soJatioa It ISei ileat liomthe table that the pH ofthe aati eated tetfile (Keiiaeliliieat (= ?) was abore the toleiaace lunrts of
(5.5-9.0) piescnlieil In the BIS fii the disihai'jc ofja<histrial efUaeats Tlic pH ofthe tieateil textile efUueat obtained ni the

Tlie pH ofthe elHiieats affects the physieo-cheiiacalatti i).uites ofwatei wiuch ii bun adt erseK alfects the aquatic
kfe, plants and hamaa beiaas Tlus aho chaaaes the sorlpeinieabilB'wincdi results la poikitnaaadei aioaad watei lesoinces
(BiicklIf, 1992), pH IS one ofthe aiipoitaat tictor wiuch senes as aamdex feu poUatioa and it is the detenniaaat fbi elilieat
treatiiieat Tlie presence oi absence of laiioas ions can liace the direct rehlioawith the pH ofthe eftlieat Tlie cliaaaes iipH
valies of etflieat can aliect the late of bmloaical leactioiis and the siuviral of luiciooraaiusius Tlie lelease of'elflieiit
coataiaiaa h.di pH ii an aquatic .system mar’ ieduce the & 11 pioductioa and aho ililuts the aowth of aquatic iiiacroplirtes
(Edimuid. 199S),

Hialiei pHwasrepoited by Tlioi at and Waali (1999) and Sirakuniar el al. (2tHI) whenthey analysed taaaeiy effLieat
and teidile dr eiiia effluent lespectnefe Tliei fiidnias were 11 accoidaiice with the pieseat study, Sheela et al (201a) lepoited
aliialipH miuiheated tendilr efflieat whiili alter treatineat rvith Ctiroococcics minutes showed a decrease 11 pH SiiuLai such
decrease was aho obsared lithe pieseiit study 1 textile dseuia eftlieat treated witli Spirogyra gracilis.

AUcaliiutv

Alcaiiiir' lias efflct o11 the bufeei 11a capacih’ ofthe watei systems and needs to be moiutored 11 ail cases wiuch
shows the capaciv ofwastervaters to aeutiaiize acuis, and is luidesii able Ailcaliiuty is an estimate of the abilitr of water to
reSKt chaiiae m pH upon addition ofacH (Mohabansi el al., 2011) AllcaLniitr of the raw te\ctile dr eaia effluent was foinid to
be 430 1112 1rvheicas in the treated eftlieat if rvas fbwuid to be 220 1112 Irvluch lies rvithii the limits presci lied by BIS (2~0
112 1) Mohabansi et al. (2011) lepoited luuliei ierel of total all;aliiutr' 11 textile efflieat rvluch su)ipoits the present studr'
Hidialcalmif,’ may indicate the piesence of weak and sti 0112 base such as caibonates, bicaibonates and hydro:ades rrluch are
used lithe effluent. Accoi diii2 to Saifti el al. (199S) luii rakie ofallcahniy Ji textile dyeai2 efflieat mar' lead to metabolic
alcahsis by aftectuigthe iimcous membiane of 21021112 aiumals

Total liai (liiess

Hardness ii iidustrial wastervater was due to the piesence oldissolr ed salts ol muitir alent metallic 10ns such as
cakinn, iiiaoiiesinii and other maieral salts Tlie amoinif ot total liaidness ai raw texfrle effluent was 460 1112 k rvliereas ai
treated efflieat it rvas feiiuidto be 164 1112 irvluch was rvthiitlie hints piesci ibed by BIS Tlie lereloftotalhardness aitextile
effluent rvas 11211 rrluch tails in hue will the fiidaigs ofOliaima et al. (2005>) rrlio 1eported that the amoiuit oftotal hardness
ai textile processai2 nidustries nvss 1050 1112 1 Booiiraiathan (2000) and Okjiai (2003 1reported “O"oreduction ot calcauii ai
the paper millaidustrial efflieat treated rvjth Spirulina platensis rvluch talk in laic rvith tlie liiidaigs ofthe piesent stuch’
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Di- ‘ohv(l i)\ vif+ii

Di-:soh c.l 0:\ uen le\ei- m wntci uhl h.ite the oQilir, i< itiumhl tVi;iin<l tnuj;i L)i"0 Ke<l oe<Jcn Le\el
Between iiij 1 L= I the siuN\i\i»l .uid ;jHV\Ih oi oi-~uu-iv> (LinLil t7 In the |].ticsenl
m\est i”Nit Knl tlicic ww i dLbwst>\ed in luitienteil IcNiilc citliiciil \vlicie;i- in liciitcti ettlienl. it W;i toiiml to I>x 1~
luu: 1 Tlie hweci 4dksinKeJ otnuen m;i\ I*c <liie to the use ot \ii loi i> 0i 7:0l iix .hem k;ih Il the tc\llie [ nlus) 'llic i\ ol

0iiiOiVi. toiuj.unuuls vonsmucs niojc 0:~'2cn .uul ic'ols to 'ievjc.ise ui 1>'9 k\cl IHudici fcai]fci;ituie ol tcr/iie cttincnt niso
kiwei s the *ic\el,unl ieJu<es*the D79 hnw nil\*isc iai[);0,t on .l L. H[uitk litc i12F2L 1i ) Slicell i'il. 120i 1) le]>oite*]l
thnt die !.iw tc::tile clit lent linJ ntlevie.isc-l ic\el ot vlissoh €O o0.v/jen

liciiv K-\ el al. t2hi.' fobsci i Cil the te:Nile etthicnt ticiitc<l \N/h "yanobacfArnm ‘eliowed uki c;ise<l |;ite ot rlissoh ed
oWM\2en 'File photos'Nathc-i' pioves-'s audit lan e oscuned .it ludici i;ite 1l the pieseiKe ot lidit mteii-ih" ruid tlu.- «.oulil lan e
uKi e.ised tlie Lh9 interfile efthnent with Cyanobacteriwn. Sjanbi ench iiKiense m1)'9 wns oBsei \e.l in terctile etilnent tiented
will Phormichum valderianwn tShnslai eldin el al. wlu".h >irjp»]ivbit - the pi esent stu.K'

Biolo<nr;il (Kyj*en Deiniunl 1BOD)

H'd > i>delllIC.I | 11IC oiuoiuil ol it\\ uen le<]ulc.l F-iii kiooi joiiism li5i the Bie.il dov.!l ot «implci -niInt.iiaC" to
devompo';ili I i n. meiftci piesent 1l tc'd ik w;isle writel 111 »l-oliileii.l- I mc.ouie ol the ..nacnti;il hoiot 0! o,iii b mrittei
pie<ent in .ai\ writci Tlle ejc.ilci the .lccloiipovnB k iiaillci pic-ent the uie.ilei the o .yjen .Ilcmand ind the 'jcatci the P%>>
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iSulpluite

,Sulhhnte utn K one ottln* ainjoi ruuoit® o<<niiini» in natinnl wntei .ind flic imlInstitiletiiients' njc the lanjoi
.som%e> ot >u>hntes: to the leeer. wntei V.'hen the ethnent wns o\ej hovietl v, ili oi'"*niu. wnste to point th;it 0:~ oen »
iciuo\etl. then tiie >ii)j>liote ns nn election n”ceptoi otten usccl toi the bicnkOown ot oi*niLU lunttei wl 1kli lun™ piodiice
Hyclio”en >u™Mhnte Tlie k\ el otsiili)hnte ini n\v terctik etlbient wns tomi«l to be I'-tS 1wiiei ens in tlie tiente<l textile ettb.ienf
d wns obsei\eil ns 1112 1 v«liich \sns lessei llinn the tolei aiKc luiiis picsvi iic«l Fy BIN i (M= iir® L Kunni ;ui(Mhopin
(2(112) Icconlcil \eiA huji [ Ciluction in sn”™)]inte vontent !l iiiiULivi])nl wnstewntci ticnte<l witllimu ob m nltecl

Phosplinte

Tlie le'Tcl ot pho plmfe- il the Inw terf ik etlinent wns 2 INmu lwhei e.i' in tienteO ctVluent if v,n- bnuni to be 12~
mu lwlui.l) wns less th.ui the tolei.UKe Lmds |nesviibcil b\ I'lS <* mu ii Iliuij nmoimt vh plu>sphnte vontcnl ui tlie ettiicnt
ma\- be cine to the pieseiKe ol iioiuiiiiw ninl oiuoiuv mnitci ui ilivyohcil mul pnitiviilnte tonus nho lends to 0:c)? eii icliKtu;in
whenieknsed iito wntei bodies nnd ntiects the nijunth, oi“nni'm- Hi:Ji nmonnt ot]>hosphnte content mn\' lend to kidney
dniiin”*c nnd osteopoi osts uihiimnii Diibey et al. (2011 fnoted simiiu ti en<l du iiuplis coti entment ot uidusti ml eliliienfs with
blue aeen nlune Howe”ei he lecoided luidiest lethution in j>ho-phnte \.\<\v:*Nostoc. OsciUotoria nn<l Glococapsa ns these
nignlspecies hnd uood potent ml nnd to ki mice to pollited wntei

Nin nfe

Niti nte wns pi arlii*ed b\ the o>ailntlio! ot lidlnle ndiouei! boti! n! toim ot ndinte ndi dc 0! nmm<oim :uid tlie Inul!
ndi nte le\ e lin te.'ctile wnstcwntci vonbl nho knd to enti o]d1knl lun ctictts pnitii.nin i 11 heslivsiei YoETM 10S2 | Tlie Innue
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lespe”tn eh'. wliuh wns witlun tiie Luuis pie'Ciibed by BIS liiuli le\e lol kn.I Il the nntiented te:Jik dKcinu etilnent otthe
pi esent sUUK' niso coincules w th the find iius ot <Ahmed nnd Ni-jimndd ui2(N2 >\vhkli -inijiojl tlie pi e-ent study

Tlie ele\ nte*l le\*elot knd uitlic nnfienteil textile ettinent cnnses lepioducti' ¢ dnmnuc in nqgiintiv kte hnemntoloujcnl
nnd neiuok>Uit nl ehnnues ui tisiles nnd othei nnuimLs llie piesenc ¢ otluuJi nmonnt ot Lend in \nste wntei hns beeome n mnjoi
fluent to pLnnt. miuunl nnd humnn henlfli due to its bioncciumiLition tendency nnd toxicity nnnncen et al.. 2(Hd“i Tlie liuji
coiKenti ntion ot lend mny be due to tiie use ot lend niti ntes ns nn oxidixuiu nuent in te’ tik lidiisfiA Lend ™ niso used m textile
aidiistn to mnkc totilc lientment mntthes elt IEnuleson

Hi”~i nmoiuit ot cluomnim m wntei n hmmtnl loi pbnt ujcooth nnd development whkh uu kides nltei ntion- uithe
ueimuntjon pi ocess ns well ns inthe owtii ol ioot stem niul leaves, Wli.ich mnv' nttcv t totnl diy mnttei pi odiic tion nnd y lekl
Hi~i clu onujua content hns nko deti uucntnlettecfs on tish, wikllite nn* uiveitebi ntes IAmn et al.. 200~ nnd Eisiei 10$<.n
Alimed nnd Nixnmudd ji. 12(h2 \lepoited thnt the nmonnt ot clu omuua pie ent in the inw terctile ettinent wns mnued tom 0
to ft 1120 mu i

Qil iuid ffi ense

Evnkintmn ot oilruid !jense ui etllient t necessnn’ ns the\ mn\- mteiteie \vitli budouicnl piocesses lendmu to
devienscd ctiiciencA' ot eldkient tientment (Oruu nnd Ti4 >ntlu 2f'1 0 Ilic nmoimt ot oil nnd uiense jnesent ui the ! nw fertile
effluent wns 11” mu lIwheiens u tiented te>Nilc ettinent. it wns toiuid to be 2 ' aiu lwhuli wns with n file tolei mice limits
picsci i‘cd by BIN iBt mu h

\Jic pi esa Kc oloil ;iiul uicase nlthe iiiduvli ul elllneiil \& m,iliK due t&the opelation piovess lii<In-ti ml waslc
wntei contaie”™ hud» amount otoil and ujense whivli mny cause a sei ion- pioblem vdicn daxhaiued uito water bo”lies without
tientment E.xcess amount otoil nnd uicnse iithe textile 'Kemu etilient in excess mn\ mteiteie w#h neiobic and nnneiobic
billknuKnlpiocess (Nnuni et al.. 2fM2t

Couclusioii

Tlie |»hysjlo-clleaiK al ~.hnnutei i-t k otthe nnti catcil text ile etlllici its wn.- ieili ked all ci ti ealmeiit with the I'~irogyra
graciUs. Tlie lesnit nko indicates that > gracilis miulit be an ctieetae lientment loi textile <lyc cliiient Tims, the jucsent
stnd\ vicm K indkates thnt 3. gracilis »an be used as n uoo«! aiKiobLil somuc loi ettinent ticnliiicnt
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