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Abstract

Introduction and objective: Population growth is leading to increasing consumption of
different resources and wastes producing as well as various types of wastewater generation; so
different types of waste and their management have become the human challenges in the new
era. In this study, the effects of microalgae biofilm refining for nitrate removal in urban
wastewater was examined.

Material and method: For this purpose, 4 treatment pilots with 3 repetitions under two regimes
of thermal conditions (25 and 30 °C) and lighting hours (12 and 24 hour) were implemented and
during the 3 consecutive days and in each day 2 times per 12 hours sampling was carried out .
Results and Discussion: the results at the end of the third day of the experiment (after 72 h)
showed that the Micro - algae biofilm was able to remove nitrate up to 79.76 % of wastewater
under the conditions of 30°C temperature and the light radiation of 12 hours per day,
respectively.This result was obtained from 41.82 percent related to the removal of bacteria in
wastewater and 37.94 percent of the removal related to activity Micro — algae.

Conclusions: These achievements show the ability of Micro - algae biofilm in reduction of
nitrates from wastewater and its application as a complementary in secondary and advanced
urban wastewater treatment process.

Keywords: Micro — Algae, Biofilm, Nitrate, Urban Wastewater, Biological Removed.

! Department of Environment Engineering, West Tehran Branch, Islamic Azad University, Tehran, Iran

2 Department of Environment (Environment Engineering), Ahvaz Branch, Islamic Azad University,
Ahvaz, Iran

® Young Researchers and Elite Club, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran
* (Corresponding Author)



[ vy sawléwmW'%@.swP;o@bsmwm&dﬁo'ﬁéd&a]

Ol g Wgd orglie g Se aliwy 4wl oo w8l o

OY) 0SS o S ol sl lase abal 45 i
St b S he Sy adllae b oS5 5 (Beis (koS
2l go lacbey o Dl Bis jglaie 4 051
sl eVl G Jsems 51 (S plsie @ 395 S
Oeizpd (1) Cul Coal plo o) n; g (b slo
o Sy (Fogll 2alS 53 il 5 ol2line
& e seSilr s Guigre) e Sz by
aile o) o Solz (DS g5 a8 wily s (LT 5 L ,5dhnl)
Sy mhw ,5 COD 5 BOD, ol 5 byl Llize 5l
eor > O 5 0LoYes ((VF) wilioe Sl e ways
Sl lo 00l abal Clay 5l lind 5 Slis Qi i
Ol a5 adls ol Ll 5 Vg5l ol lalS alewses 1,
S 35S 6l e ysbar baygiSly (25 5o lansd
gty Sl i Gliee Geizer 5 el Cessa 9350
1S 4l 4 dzgi b .(0) 0b ol 5zl ,sShe lalS
asle S0y B9 9 SedS asias Gblie alox I ol
SeS @ Dlps Bio awyp (Guisd ol bl 5l Gas
W oy bl S (S 47 P9 ) Sulzg S plidon

Qb oo ol )9 arle S 0j50 by (gl AL

B 59,9 3lge

Sl 9,50 (5591 go2x -

Osle Ghysn meizme 5 glre 5SSl b Sl S
g 4z, FA olat b jleal pd g o Bl b S
Jlod (oo i3 ) g a0 YA 5 (Bpd Job aids T
doiz b G505k L5 g il )5 5] o
IO BL Y sy pslaer Al Lz 5l 9,8 ¥
solo g il OF i Ve ol on 4y g o atsy ) (%
et Tl 5o aps S e oy Sjge 4 Gialejl e 4
@ Oy e ay a5 al plondl o5 alesl o laSClag Soe
Ll s sbml I8 aslsl ") s Jske VY T ol a
oo Sl S Sl Glal v 4 oy Gl ol
Ol il S £ Bk g0 50 plaie cpaed 4 (VF)
el O ) Sy g ead (651 e lacSilrg See 55>
ceal i g odlge o By e 0 g 0l Ay, b Ghgn
59 ol g ol S il 4z ,0 YO sles cow plaS ;2 g 0o
Lls o 6,00aS el FA 5l o 08 )5 )18 acls YF
Vo) T slaws ol o Sy See o, 5 (593
ey d 5 Jsl

doddo
o e 5l K Ol 4 iy sl ST (Sl
Vel &’“‘f‘"ui ol jo Gl e iSlas ol o lasbil
(V) Cesl 03905 (patd 5395585 > 2 S 50 05 (o
ol ye Ol e Slex cllp lgle sleal,
et 5955 e S 00 05 e 1) ) (gl
Ls’MLuJ" u] 90 O9> 9w ul).a_.u O )L.\.M ;‘ (Yl) Sl oé}oj
Il aS Sldlas (F) 058 cdme oyl jo g 95 ,Lid ol
oyl 1 g Sllgs dugyd oae Codlad 1 Slis Sl el
O-A) a2 o lid ) ol o pyaiw b ceioslSsen Co
abal (1) aib o ol 5l Ol B o gouie
o 5l b Sl 5, 51 eolanwl b Ol (56090
Fed g Giare Bde sl ol o B
P AR S 9290 Sl gy ple 4 S g 00D Ogane
aaa ;o Saedl bl doye OB 0 Sl 5, cnS
Sl Wy (o0 a5 258 (0 planl G 03y Cem Oloy 2
(o) daial 05 goly b5, g a8, IS 4y saie Blas
6o ooV JEsl b o o 5l oSl a8 ol Gl S
.)Le,.m.u L,}.(J)}l}u 6Lbd.».>—|)£ )‘ oolazul l) ‘) Sdxe )J.b <

RN <
do S5y 5 oolainl b by Glus atal 0 azgr JBB 4SS
Gl s w18 50 o (6551 L o] () Ken 5 (o0
b Sl laug ool adgl ST i ol ;0 (V)
I olge gl anST AL T8 30 (ST by iiwgid a8
oo ddgl 3,8 awnST (60 g oaud oolawl lae 0 D950
oolaznl 8,90 cywgis ails PP ZR] P Y PRV S¢S B
Bi> gl beldsn 5l eolaiwl .(VY) 0,5 o )18 LSl
S50 el a4l (oo sy S lgie 4 Lo ol
w3l Sloj 5l S adss 5 T olse iz ool (Koo plds
Fote Lol )0 (S35 @l Jy axs ol e o 5L o5
°3)'L" L (\\‘) ML& u’.a).o)‘dul.l p.l.»ﬁ}.u B Law)b 9 Sl
e )b Legae o5 (ol Sale 53 syl Ly SUI
BEESY) 4.]092 ;_Jl)é 9 ‘;] 9 @d.u L;Ln J}ijj.o ‘Aﬁ)‘o
ol 5y Wil oo pls 1) ehdes jslme (geilinses
plo oS (golge cenl e Sl phidse (49,0 55k85,50 oS



[ OLes 9 ME (Slo bg,y

YEF olo 313 po OF 6 ylonts comt j burmo (G 59l5iS5 3 pole YA ]

Sly g plxl e catS Gl g0 50 iolesl .aiaus 5 oyl50l
5o Sl g S 0l Lanlyd 3500 Ligs S 3mST (sl
sl Gl ey ¥l e 8L L el (s sen
L (slxo (568 DO oo aiiss ol o a5 o eolazu!
3o 4 5 5o 8 ks OV B OIF s 5 Sl (S
50T S5 5 losi 52 (sl 03,8 85 wiged sla S0
L Gpan 5 B 45 0,5 oolitl aliee s, F slacs Lo
o3 s Sl b adipe wiz 5wl (gsta Jsheas dlse

el a5 glas o

Ay Ay
O3 O’
DA DA
7 v '\ 7 V - O\
( 5 ) (i

\ -
\'/;zrk“) ”~
m<° -y
Q \ U,

Lyl iy e 5 - (1) Sl
Figure. 1- The arrangement of treatments
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Table 1- The basic parameters of water samples
taken before the test
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Table 2- Average nitrate concentrations at different temperatures and light treatments
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Figure. 2- The average percentage of nitrate removal in treatments A, B, C, D.
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Table 3- Results of measurement witness samples at different treatments
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Figure. 3-Average percentage of nitrate removal in witness samples treatments A, B, C, D
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