[ Downloaded from journal.rums.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.17353165.1400.20.11.4.4 ]

[ DOI: 10.52547/jrums.20.11.1195 ]

9 Ao
Oland ) (S pole ol alxo
NAB-NTeA AFee cpogs T+ 080

BA> 10 4y Jgio diwgw b (S35 1y K Solgm AT P 8 Khos b 3
S3)g0 addllan S 18y yem SNOL Sl b F g

Ml (GO ¢ A d19 9 ¢ (5239 Flo w1 (GObTgamm0 il 0l

coloAIYE (o o gy co [+ AITY odiu g5 3l dMol Bl 38 <o/ TNNY 1Mol Cag oy 5 9 i JLuoyl <o/ Y tdlio C8b 5o

( °-’-:.5-.>..\

S (2 ylio 31 S a8 iy (Sequencing batch reactors; SBR) (Jlsie diwgnl slo,g:ST, :dud 9 diow
4kl e Sy Olyiear Glul (§)l0 0500 5 Csllas 033l calise g Gmly Jedods 45 aiilge o0 Ml JLb (2
5 Il Slge i 3 45,2y SBR Syislyes il o Sha papad aallln al 5| B igd o 43S e Sy
Bloe O3 e SAMSL 5l lacey g

byl SBR (Syfglser anld po lacy g 5 (I olse Sl g, a4 o5 ol hpogi aslllas ol il hg g Slge
WAV Jlo 0 ole 4 (bsle ,o 0 )L oz &js0a SBR 0l 5,5 5 599,9 5l baiges walllas cpl 1o 0500, o
5 (Chemical Oxygen Demand; COD) olaand LS 9)90 oyuS| g 0 43,5 diges VY LM_> WK
posigal (JS yawd (POST) Gilawd) lacs o 9 (Biochemical Oxygen Demand; BODs) boordiom 3L 9,90 oy 5uS]
Sl s phaw ;o Glaiges STt g kel ooyl b bt coles j0 g s uSejlasl NO2T) oy «(NO3T) @il s «((NH4Y)
VRN HIRYRYN

WS Sad cdale e aslsl jo ael cavsts ;i) e85 Lo VF g FY 9,5 Oluy ;0 BODs 3 COD clalé :bavasdl
RGN NN ACOURIPSK S WOARYL S S VR I 71 g 1 8 FL WUV IN S VS SC N VRGOV R S SR SPOVE PN B F I
039 Joud bl g g sy gl 05 e OO Al ahar o Jled o o a5 Sl Lis gl 16 g Az
sazme oolaiuwl ;o ol pl sy lasee ylojles (las lailiwl b aS ool o g g JT olge 51 g g5 BB ralS Cge aS
Sl cdyllas ol

O el abas dacus 5ol ‘Sl—l Slge aid piny Jlgie gl glo,sxST, 1 oS ‘5Lboj|5/

Ol Fate g Sy pse oBtsls ettty 218l s Lo (sl 5 pole Sliis 58 n class Cuiligy cadigs 55,5 -\

Ol 633y oMl Gl anas Sls o gy bl (g lamen owidign A1 lis )87 Y

Ol ey Bsto dgd Sis psle o8tals ettty 01583 ey 5 Lo (sla sl 5 pole Dlidod S el Ciligy etige 055

5 sl Sl Ol Olal s mlio (o &8T5 (Jas ot 5 | Sl 387 ol 0aSC8ils claoms Ciiligy ondigs 055 Jbolual -f
Ol Olod O, (S p e oKl

Hadieslamil986@yahoo.com : sy Sl s o FE-FIFIAYEY 5K, 5  FEFIFIATE oAl


http://dx.doi.org/10.52547/jrums.20.11.1195
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.11.4.4
https://journal.rums.ac.ir/article-1-6163-en.html

[ Downloaded from journal.rums.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.17353165.1400.20.11.4.4 ]

[ DOI: 10.52547/jrums.20.11.1195 ]

o A 535 Sy 5581y (S35 8 10 0 et 3y VAP

o anlp (Sjslee claghs, s IS
gt 55T, T o ol 55 1] il e JU
o w5 reaisSlgacel wls Jlgie
T olge i 6l Wlgie 4 il o hal Jled
Lyv-y] sl assls S 3,5 Ai5g 5 g di,S

Advanced ) aBdpig Jlee  atwsnl ST,
Slp el Cuddge ok 4 (Sequencing Batch Reactor
S50 (oo 5 ) LOMNSE il glgl ahas
Sl anlp ol oble 5l casl 483 18 solacul
SIS g clo ane sl po e Slkes 3 YL oYy
Dy el asb s oLl s ol g b

5 (SBR) Jlge awgul 451, MT)S 3,10 0y
G epolsr b STy (0,5 b ks i fels al> e ¥
2 DOl IS 0 iy e 050 (5 5 el (it
dhal (g5l L9y Jolds apbal Slles adST s, 0l
Sy oalS b g amos> S 0 (Ll &g (Sojslen
5SSl o oglis 31 oalial b azél o 5lis] _pls
Bix | ey g g T olse VL polie olsice sl

Deavlss

Ao Jdio

Olee clie 9 ol dnngs 5 Comoz (Gl BI L 039
sl 4 el Galdl 4y gy 5 Mol w5 o B
odis drhial g o5 GlaMSB I endae jlade o3, 0 4
wad (Sogll ol azis a8 Wgd oo 4SS sy Lazma 4
D-¥T el 65,5la8 @Y gass 5 S ool ol

Wexge @y ;0 Jyol pf eolitul & axg uizpe
oy Mo b0 5 (655 5l gl cnladgo Sl
5 ealizee Bjlas 5l 090 Of 5l iy u-‘-"l‘ 9 s
ol 5 ol 5l sams sslinal 5 Szl Gk
o sangex IV-Fl 05t p, aby 225,
Ao e bt Sy sl 5 by 5l eslizul Sl

SO u‘ﬁ-‘“"‘é’l""’ U"‘ )‘ oolaw! sg_j 09,‘.05444954[)45

O Camal loy CtdS L g 009 7 lae Ol died,l s
[0-7] s walys 5 i 3
S35 5 srlrand (S ged s sla s, 5l 035,
Seidsn G hs, e ee eoliitul OMSL ashal sl
S Slaghy) 4 Cund S anpe Gl o e w
S it glgil ahal jo 00l sk o4 ol
055 oo 1,8 oolaiwl 8 50 (60 S 059 4 LML

Lv-a]

VF e Jlo VY o leds Y 0y98

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.11.1195
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.11.4.4
https://journal.rums.ac.ir/article-1-6163-en.html

[ Downloaded from journal.rums.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.17353165.1400.20.11.4.4 ]

[ DOI: 10.52547/jrums.20.11.1195 ]

Yay 31, K0 5 ©3LT3 goms Sl eab
bl | Jaa
G399 Uk
= ~
By - £ o ‘\J".I
iy NS ~_ 7\
s e ¥ £ hasly s
) 5399 ..
EJIE -,
Leslge
C XD
Ukaslg ‘?‘// >
= <
écl_:'? -
ST
AN

[10] SBR iy 746 <Cilads — | JCo

Sadles slp s &5 Gl G @3l oy g (rla
Somdy Gl Baa bl agh wed obul anl>
B> 0 aid iy SBR anl g Loy oMb &b abas
oo lailinl bzl 5 ob sl lacs 5o g JT olge
Iranian Department Of ) -l.l o) laee olojle

20,5 awslas (Environment

g, 9 2lge
30 g LS Vere Colue b ooy OB 4l aias
O my Soley by o (o8 Jlod 6 reskS VID alold
s, 40 AT Jlo 5l 8L casl ais 8 18 6 eglS
3y50 Sl G851 Py b e 0ud g slaez AL
SBR ;1 WWAY Jls 5l Ll el a8 8 o )13 abas
Cod,b 008 oo oolaiul ML dnal Cge aidig

Wlw b, Jl5e YO oo e 0 0 d L Gl abas

0 bog ey 50 i e il ) VY Ol adgs

3 a8 Cewl a8 5 s (g0l Dladlae Liul, en o
4 oLes 5 Liu lawg a5 ladlas 4 ol oo alo>
& Slsie atogul HeST) anld o Slee owyp olate
Anaerobic-Oxic-Anoxic; ) SewS sl — (3lsa — (53lsn
3,5 a0 TP 53 TN LCOD Gi> ,5 (AOA - SBR
5 AFIFY AFIAY B leail, 4 i 5 a4y 45 5,5 oL
5 Li bawgs a5 glaslllao g [VA] sisly s oo yo AF/YY
P Ay iere plejes Bl (o) n sl o
Sl az o b lyls cow (SBR) (Jlgie awgol 9051,
TN § TP (el doys AVID 5 AYS Bis plodl, b oS
Ahmed Najar 4 Showkat  o>ee Dal ce5 & )90
SBR ailys b oMol ails abas o Sles Jbj,0 o
5 COD (ly 1, aoys BAFA 5 VAISY i sleail,
Iyl ws 5 3,155 BODs

oolawl g BB silagy ads Cownl 4 4 L

ol 4 alss (s5,5las sl Jols Clay 5l Hielas

VF e Jlo VY o leds Y 0y98

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.11.1195
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.11.4.4
https://journal.rums.ac.ir/article-1-6163-en.html

[ Downloaded from journal.rums.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.17353165.1400.20.11.4.4 ]

[ DOI: 10.52547/jrums.20.11.1195 ]

e 4 535 S0y 581y (S35 5 T 0 0 et )1 V1A

LeJbg ool 0w g cele ¥ ley clsdS 5l o .ol ools
51,8 (HACH, Germany) DR 5000 olSiws 5l oolaiuwl
Track o BOD oKiws L BODs (5,505l L0005

e el b (6 Sosluil .ed 8 & e (HACH, Germany)
-PC) wlowdge Uly (mw ) g, L IS jaud g Sland
Sad o gl aS Csl S8 a agY ol pll (FO- .
3 ookl b diges «lawdge Uly B pae y0g38l 51 L8 IS
W05 mae Sy sl = Spedlye el Lol
5 ol byl 5 (O NH3-C) (bg) b pgiisel
DR5000 olS:ws HACH ;555 G yme 3l oslial b g
Yeode asend JuST 5l adlas ol jo sbuls (g uS0sludl
56T (6l Y a5eas SPSS 1581 65 5 W loges pay g
L 2o ool aslie cz 00,5 ool ool
o0 gl sme gl 5o glaiged STt g3l 5l o laikil
A pll

pomigal wilind (S ind « BODs (COD &l i i,

b 0 795 Slay 56999 DS jo oy g Sl s
ol 0al VO Y sl loges jo (5,10 paigad ole A 60
sl ;o BODs g COD cdale S:Lld ¥V g ) jloges
wged anle A 0,9 )0 OASL &l abal (25,5 5 69555
51 COD laae cdale a5 ol lis mls .cwl g)lop

VF 4 YRV 5IBODs 5 il o8 dee FY 0 #Y/8

el a8l oS 2 S e

sl JiSlas o0 g VOFYA JBlas 5o YVA0- lawgis
Dol cal 55, 50 caSe 2o YYEY

Slye Bim ladily 45 sl Lhpos g5 5l ol axliae
SBR Sajelysr i b o308 511, oy 555 5 1
Do & (5130 Hged WBS(o0 )1 (o p 90 | Al
Sl 9 699,9 s ;1 (Sampling Composite) S e
oo ole A (b yd 05 4 WL A adal (29,5
55 (0l 5 rage g 58T ¢ GLT g 55 s colo s 5)
oo 2,0 axdd ¥ g o pdigad 85 sl VAV Lo
VY lLox aios opl 5o b plol (asds o (slazin)
4 oSy dsed Sysleszr Gk WS Spsleer wges
90 2o BAAL 5 g0 o A5l &S Sje0 )l
(Sl piges bl )0 5 o) Gslaer digel Sy el
igad olaj sk 5 )T blie (s slanz slatipes
a2 ¥ sl Jlasu 0 0ud (5 5laez sladigei «s)l0y
plxil g sl paises Jolie (ooled ol (6 IS ol 5 il
ae Sjlatin] oS sla fendljgiws gb p lisll
)5 pll YOOV jlacsl oMol 5 ol wlisles] cas
Ivy]

C =)0+« g5,) COD Uy 5l sslil L COD el b
et 0 75, 5 6099 AL sl 2 e S ks
ol b gpSoilal (29 Sl lp ) p e
ham aiz, Jby J2ls 50 diged (quow ¥ &5 O)90
,o (HACH, Germany) pole oliws o JolS LMz

S8 el ¥ Goe @ ol 5 ole a0 V0 Ol 4o

VF e Jlo VY o leds Y 0y98

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.11.1195
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.11.4.4
https://journal.rums.ac.ir/article-1-6163-en.html

[ Downloaded from journal.rums.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.17353165.1400.20.11.4.4 ]

[ DOI: 10.52547/jrums.20.11.1195 ]

Y144

OHKan 5 $3LT3 game 8415 0l

G p e o) COD clale

(olo) ()l diges (ylo}

(113Y Sl ($513 pdigas cilizko (sldolo L 13) 33 g N G5 dici 13 COD O i Nigy — | 13905

G 2 e ko) BOD il

YIRS A $

3
(olo) (5,0 diges o

Y
A

(119Y Sl ($513 pdigas cilicko (sldolo L 13) 33y sgd NS G5 4ici jd BODs Oy igy -1 13507

ol 4..3[; w.alf as )#QL«Q ..\.m\)‘so QL.....J ‘) LS)“))’ 4.!5.0) 0,99 J}.’a

ey 4 olawd g 5 jawd cdale 005 o cnlin

VF e Jlo VY oyleds Y 098

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.20.11.1195
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.11.4.4
https://journal.rums.ac.ir/article-1-6163-en.html

[ Downloaded from journal.rums.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.17353165.1400.20.11.4.4 ]

[ DOI: 10.52547/jrums.20.11.1195 ]

e 4 535 Sy 558y (S35 5 T B 0 Kot 3y VY

Gd 2 p5 o) S5 jad il

€
v
v —.—
99,9
Vo - .
9>
» sy st e ol S e RS TR

(olo) ()l 2 diges (ylo}

(1Y Sl (5513 3 digas cilicko (sldolo L 13) 33 sgis NS G5 dici yO J5~ séud O i’ Migy -1 yI3907

G 2 o) 0lind cale

o 4

£

v o

v —O— 55959

\ oA +§”p
» Sloye et e ol A s et sl

(ole) ‘5)|a).3 gl QLQ)'

(1173Y Jlo (519 digad cilizto (sdolo (L 13) 3 31 ygd IO G- 4y 1O i Oyl Nigy —£ Io907

VEer Jlo )Y oyled oY e oy93 Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.20.11.1195
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.11.4.4
https://journal.rums.ac.ir/article-1-6163-en.html

VY OHKan 5 $3LT3 game 8415 0l

[ Downloaded from journal.rums.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.17353165.1400.20.11.4.4 ]

mihn BTV @ 09,5 LS o i o5 e FY/FY 5 63555 Sl o 1, pomisal el i B lsges
ol 0y (29,5 Sl yo ) eSS GBS 090 )0 [ OB wls ka5l (2,5 Sl

)’| ‘35..;9.@—‘ cdale u,.f.;l...a a5 ols uLA.MJ C"L"' AR (oo uLA.MJ

Gid g p)5 o) posisel wlale
-

Y. |
— 52959
Y.
= <9
Ve

A A

3

(olo) (5,0 diges o

(119Y S (913 p ig0i Cilicko (ldolo L 33) O3 sgis NS G- 4idai 33 Pouisol S pudi Nigy—0 JI505

Clay 5o 9 5 g p S ke VY 5 PIV S5 4 (999 ahal )0 Cuyd g ol gyl clale Sl
ol Cowd @ i) 5 e S e /AY 580 g5 YV g% sbologes ;0 5a8zd 0,90 ;0 0 yod ML @l

OB o Co il g wlps cdale Sl .l oals 3l

[ DOI: 10.52547/jrums.20.11.1195 ]

'Y+
Ve
%i: A_
'5
1
\\3: f_
2% —O— 52959
ZL Vo g5
N 3\ > '\
NS S A A A
(olo) (5,10 digai (4o
VEer Jlo )Y oyled oY e oy93 Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.20.11.1195
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.11.4.4
https://journal.rums.ac.ir/article-1-6163-en.html

[ Downloaded from journal.rums.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.17353165.1400.20.11.4.4 ]

[ DOI: 10.52547/jrums.20.11.1195 ]

A 5 Sy 558y (S5 8 T80 et 3y VY Y

(1Y Sl (513 digai Cilicko (sldolo L 13) 33 s Mo G ddai 30 Oy S i Nig ) — T s/3905

VEe -

VY. o

G 2 05 heo) Sy clale
o

AN %}? ¥

b

“%
<,

(olo) (5,0 diges o

(1Y (618 3 digas cilizko (sldolo L 13) 33 sgids NS G dldi 1 Cut yid S gkl Nig ) -V 13905

Sl 00 o3ls ul.m.a \ Jﬁ"\} o u.m.a) L:...‘?LA ulA)LA.AJ

M6 29,5 slolailinl b Coyis 5 Olis cpguigal

A1) Gt j oo cBliz Olojlo NS 29,5 S3lilias] 32300 b iy SBR A T35 I 29,5 (5l yio Lol (3sGileo dutllio ~ 1 9k

PIA Ll

JEII I b abugboloads el ofl by
(s j)?)s@n) (U 2 p Sle) (4 2 p Bske)

Y., PN 2 VE/YY YA cob

V. Y. v F/ov Y¥/AY BOD:

4 14 /A Y/¥ cldud

N \ Y/o \Vidl #/¥) poigal

- Ve O Voo ¥ 4/ &) i

- D Yo Nia Ay i

iS5 wile Gy oS le VE 4 YRVY 1) BODs
SBR aba giwccws Jawgs JT olge conlio i 51 L
@ g @i oaims (LS izes g o)l 39 At iy
bl ps b o0d 5l gl il Loy nlio

Sy g &5 o, g Banae Ghahfarokhi aslae ;o

aS ol plas addllas ganle 4 0y50 IS 5l Jol> gl
SBR g5 jl Jbb o) kel i b s ik
a FY 17 5 COD v, AY B flewsl) gl ls asd oy

Slp sy W Bhe plendly 5 Gl p eSSk FY

VF e Jlo VY oyleds Y 098

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.20.11.1195
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.11.4.4
https://journal.rums.ac.ir/article-1-6163-en.html

[ Downloaded from journal.rums.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.17353165.1400.20.11.4.4 ]

[ DOI: 10.52547/jrums.20.11.1195 ]

\YeY

OHKan 5 $3LT3 game 8415 0l

oLKes g Rashid oliole;] jo (P<e/e+ V) cusls 59
ooy oMb ahas 13 SBR wnl 3 o) o) 5o
IVF] Sas; COD (gl a0 AY Gis olenil,

At s () 50 Slawd 5 S e Bds leadl,
PETFEN KT IRV RCWIPPIRWIRA S TYL S I PV
Fodle glacly 5 rbe Glac] 4 alss gl s
sl 5 i Bilas lp 5 il » e e
RO < ISR | 4 § RGN IRV IPUE I SRR R RE I
Ll sylabial jislie b (255 olay S5 5008
Jouz j0 a8 jsbijlen (P<e/+ 2 V) s 0925 (5,10 Sxo
ol jo Slawd ol el ool el lad )
L Gilhae L3lr laoly 5 (s ool & 4l
Glaalas b .l [YY] ) can oo slas sl
(PO?) wlawd Bi> (59, » o, Ko g Alagha lawg a5
bie ;0 SBR anl 5l eolanwl b (s Mol o
s LYol il cas woys A0 lead!) 4« alKasles]
Sboml¥l b oas ols las o Ken g Mulkerrins  iogss
Bl @ axg5 .ol anily iolpdl awd Bis yleasl, ( JT
Zo Pl &5 ble )3 egad 4 LA 5l aud
Sorr 035 e 4l xSl Al wias
Iysl ol

/A adlae ol o (NHH) Pj.:.'ss,c] Bi> e
58wl Cawd 4 (Gd a8 e FIY 4 FANY 1) oo
slol 4 adss gl (NHe) pasgal oy las lastisl

VoSl olr s sln s 2 eSSk VIO (el

SBR g, 4  sbiwlew oG 51 JT olge B3>
(o> Sl pUT Job mls wd el atdiag
BOD 5 COD (], auo,s A0/0F 5 AY/AY Gis land],
g0 slas il Bllas (2,5 oy CeAS 5 ol oL
Lo adlae b ool Cows & ol b as YY) 0 Gluy
Syl Slgdren
Jsb o s wlay o JIolse Glie oy o
0 aS W jascie ddllhe ol (o (6,10, diges (50,90
s ol il 4 bl ke ey Job plas
Gy bama lojlos g5 o llinl ol e o it
G olz g (b slac] 4 adss jslase 42 COD sl
Gll 5 6500iS Bl pshate 4y g 2 5 p S oo 70
ol alol> slaazsl, [YY] wib o ;o) e, S oo Yoo
s> ) 7a Pl COD 5 (ke &S w23 0s
5 Ol olr i oxbhe ol a4 adss sy okl
5 Sk () Jgoz) alioo okl 5 550588 Byl
3529 5 ld gre bl b lusbsl b 9,5 luy COD
il 9y wleg BODs L LLs,l o (P<+/+-Y) o)l
ol & adss el 4 ol o lailil bal piasw
Srlas slp g 2 p e S e Vo D3 ol 5 (il
28 w3l 5 p Sk Voo el 5 iislas
S Aomb Gl aw e 0 aS e I akine V Jeu
5 wibiee YYD glpl e cow) slaslasbeul
I Sle o ttest )kl g3l elal r izen

Sl sme bl 1o jlaitial polas b 29,5 <l BODs

VF e Jlo VY oyleds Y 098

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.20.11.1195
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.11.4.4
https://journal.rums.ac.ir/article-1-6163-en.html

[ Downloaded from journal.rums.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.17353165.1400.20.11.4.4 ]

[ DOI: 10.52547/jrums.20.11.1195 ]

e A 535 Sy 5381y (S5 T8 5 Kot by VY- ¥

Sl e sl odls ools L Y 9 F slaloged (o
o g Sl Sk (2 ol )0 Sus
Sl 53 oy g Sl GRlE cnl bl abbioe 69959
adlas b el ady 518 o labul o 5l 29,5
Gyrwe ol i b Jbd o 1S oy o Pirsaheb
ols lis ¢ gliw Loy OB 51 digg o LS 5 B> (o
Glide Sl )3 (2o oy 5 Sl Ol &
lap] sl 009: 5 69955 Syt 9 Dy 5l g9,
2 OseelSedi i ooy 1) el ol cde 093 aslllas o
Ival ws,5 pdlel (s3lgn al> e
A (g Jad s Jobo 50 Dl g, addllas (nl )
Gl plasdly (g5, Jlo Jyab 5 Lo 55l 4 4z b oS
0,99 ;0 Gyl &g, (ST Gldllas ,o ogd oo Sl
IR ewin 09 2l Dl olpen 4 dlusy LS

=

S8

=

Jé o slaslp 5l (S ad,an, SBR awls

Sl psliie & o8 2l e Blas 08, L (S3lsn ALl
o oolaiwl OB Sl lacy g5 g JT olge Bi> (ylentl,
anle A 0,90 b ;0 ool Cawd 4 bl 4 axg b ogd
WOl plo 5l odel Cans @ s & axg b g anlllas
al B b ooy ad oMol Al ahal 4 sas e lis
0oy cwle kuld glls ada, SBR O So5e)gm

ol 4z BB JialS Coge gaeme ;0 a5 (5 5b

Gl 5 GipleS Grae ly s ) xSk
RUSORPESCER | 4 § ICHW EPS S [ P TSRU LW
Syl a5l VL (g5 olay o (NHYY) pgsisel
Clay o (NHY) pgsigel U5 Sl o 2l
e bl 4 aly ojlaibil polie L 2y 5
LL3,l P<e/++ V) O3ls ol a4 adss g (P<+/++Y)
Kazemi jMonajemi .80 gl .o)ls 0429 (5 ,lo sxe
Jlesl ploj & (Shisel 508 B ploaly a4 ol L
e LYV o)l Sy a5 o Jleel Slads slaws g lajls
@ alie Jlogh Sy e 5 ohlSes Li adlhae i
IVAL a8l coss s (e
VeV (2o Sl o NOY) Sl 5 oSk
e glao,lailinl jo el cass 4 2 5 e85 s
0 b lacl 4 alss glp olis Gl cow;
eSSl oy ads sl g i p e S e
G @yl (sykel 5 (55,0laS a6l 5 5
e 2l 5l e ol ams o VY] el sus
3 Gyas g Oil> olx (xhw sl 4 adss Gl
) 79y Sy Oliee wdlss celio )lal 5 (55,5la8
@ adss o lailbinl esgaze jo 5 (id 5,5 ke </AY
o9 Gl 50 e Sske Vo) Wil oz g (b glac]
Syt slp bl 55kl 5 (655lS Bilas (ol
IS Sl oy ttest g lel (gey] olal 5 w0,las 392
[Yy] s latinl polie b gy olay Cuyis 5 Ol

(PSe]e o)) cbls 0529 (55l0 sime LLS )

VF e Jlo VY oyleds Y 098

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.20.11.1195
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.11.4.4
https://journal.rums.ac.ir/article-1-6163-en.html

[ Downloaded from journal.rums.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.17353165.1400.20.11.4.4 ]

[ DOI: 10.52547/jrums.20.11.1195 ]

\Y-0

OHKan 5 $3LT3 game 8415 0l

kS'“'))"é 9 ,&w) y
SB9de dupl (S pole oRadls I dlie cpl Baiug g
A NS 5 OF o508 g 5 o cales sl @ 03
5 o Coles ivge s )b ey cnl plxl o T, LS o

'M)b ‘))SH.J

9 J.wlag;o u9> Ws Lg‘)“) 9 cd.b))f JQ}JT 6L‘°ué>l-’
Coyes g Ol 208 BOD (COD slo il )y Ll 5l
—ol  adsg (s5,0laS B las 4o sasme oslatwl cobls

...b')b ‘) ol 6[.:00[_? 9 G’d“"“ sl

References

[1] Nikmanesh AS, Eslami H, Momtaz SM, Biabani R,
Mohammadi A, Shiravand B, et al. Performance
Evaluation of the Extended Aeration Activated
Sludge System in the Removal of Physicochemical
and Microbial Parameters of Municipal Wastewater:
A Case Study of Nowshahr Wastewater Treatment
Plant. J Environ Health Sustain Dev 2018; 3(2): 509-

17.

[2] Jafarinejad S. Recent developments in the application of
sequencing batch reactor (SBR) technology for the
petroleum industry wastewater treatment. Chem Int

2017; 3(3): 241.

[3] Agrafioti E, Diamadopoulos E. A strategic plan for
reuse of treated municipal wastewater for crop
irrigation on the Island of Crete. Agric Water Manage

2012; 105: 57— 64.

[4] Pedrero F, Kalavrouziotis I, Alarcon JJ, Koukoulakis P,

Asano T. Use of treated municipal wastewater in

irrigated agriculture — review of some practices in
Spain and Greece. Agric Water Manage 2010; 97:

1233-41.

[5] Zarei mahmoudabadi T, Behnejad B, Pasdar P, Amooee
S, Behnejad B. Evaluating the Performance of
Ardakan Wastewater Treatment Plant and Feasibility
of Effluent Reuse for Various Purposes. JREH 2020;

6(2): 134-44.

[6] Zhang L, Su F, Wang N, Liu S, Yang M, Wang Y-Z, et
al. Biodegradability enhancement of hydrolyzed
polyacrylamide wastewater by a combined Fenton-
SBR treatment process. Bioresour Technol 2019; 278:

99-107.

[7] Cho S, Luong TT, Lee D, Oh Y-K, Lee T. Reuse of
effluent water from a municipal wastewater treatment
plant in microalgae cultivation for biofuel production.

Bioresour Technol 2011; 102(18): 8639-45.

VF e Jlo VY oyleds Y 098

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.20.11.1195
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.11.4.4
https://journal.rums.ac.ir/article-1-6163-en.html

[ Downloaded from journal.rums.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.17353165.1400.20.11.4.4 ]

[ DOI: 10.52547/jrums.20.11.1195 ]

o A 535 Sy 5581y (S5 8 T8 0 et 3y VY S

[8] Fernandes H, Jungles MK, Hoffmann H, Antonio RV,
Costa RH. Full-scale sequencing batch reactor (SBR)
for domestic wastewater: performance and diversity
of microbial communities. Bioresour Technol 2013;

132:262-8.

[9] Eslami H, Ghelmani SV, Salehi Vaziri A, Hosseinshahi
D, Ghaleaskari S, Talebi-Hemmatabadi P, et al.
Comparing the efficiency of stabilization ponds and
subsurface constructed wetland in domestic sewage
treatment in city of yazd. J Water and Wastewater

2016; 26(6): 100-6. [Farsi]

[10] Eslami H, Samaei MR, Shahsavani E, Ebrahimi AA.
Biodegradation and fate of linear alkylbenzene
sulfonate in integrated fixed-film activated sludge
using synthetic media. Desalination Water Treat

2017; 92: 128-33.

[11] Chen Q, Ni J, Ma T, Liu T, Zheng M.
Bioaugmentation treatment of municipal wastewater
with heterotrophic-aerobic nitrogen removal bacteria
in a pilot-scale SBR. Bioresour Technol 2015; 183:

25-32.

[12] Weihua Zhaoa, Zhanga Y. Advanced nitrogen and
phosphorus removal in the pre-denitrification
anaerobic/anoxic/aerobic nitrification sequence batch
reactor (pre-A2NSBR) treating low carbon/nitrogen

(C/N) wastewater. Chem Eng Sci 2016; 302: 296-304.

[13] Sathian S, Rajasimman M, Radha G, Shanmugapriya
V, Karthikeyan C. Performance of SBR for the
treatment of textile dye wastewater: Optimization and

kinetic studies. Alex Eng J2014; 53: 417-26.

[14] Mohan SV, Rao NC, Prasad KK, Madhavi B, Sharma
P. Treatment of complex chemical wastewater in a
sequencing batch reactor (SBR) with an aerobic
suspended growth configuration. Process. Biochem

2005; 40(5): 1501-8.

[15] Eslami H, Talebi Hematabadi P, Ghelmani SV, Salehi
Vaziri A, Derakhshan Z. The Performance of
Advanced Sequencing Batch Reactor in Wastewater
Treatment Plant to Remove Organic Materials and
Linear Alkyl Benzene Sulfonates. Jundishapur J

Health Sci 2015; 7(3): €29620. 10.17795/jjhs-29620

[16] Ganigué R, Volcke EIP, Puig S, Balaguer MD, J C.
Impact of influent characteristics on a partial
nitritation SBR treating high nitrogen loaded

wastewater. Bioresour Technol 2012; 111: 62-9.

[17] Yong ZJ, Bashir MJ, Ng CA, Sethupathi S, Lim J-W.
A sequential treatment of intermediate tropical
landfill leachate using a sequencing batch reactor
(SBR) and coagulation. J Environ Manage 2018; 205:

244-52.

[18] Liu S, Daigger GT, Liu B, Zhao W, Liu J. Enhanced

performance of simultaneous carbon, nitrogen and

VF e Jlo VY oyleds Y 098

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.20.11.1195
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.11.4.4
https://journal.rums.ac.ir/article-1-6163-en.html

[ Downloaded from journal.rums.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.17353165.1400.20.11.4.4 ]

[ DOI: 10.52547/jrums.20.11.1195 ]

AN

OHKan 5 $3LT3 game 8415 0l

phosphorus removal from municipal wastewater in an
anaerobic-aerobic-anoxic sequencing batch reactor
(AOA-SBR) system by alternating the cycle times.

Bioresour Technol 2020; 301: 122750.

[19] Li C, Liu S, Ma T, Zheng M, Ni J. Simultaneous
nitrification, denitrification and phosphorus removal
in a sequencing batch reactor (SBR) under low

temperature. Chemosphere 2019; 229: 132-41.

[20] Showkat U, Najar IA. Study on the efficiency of
sequential batch reactor (SBR)-based sewage

treatment plant. Appl Water Sci 2019; 9(1): 1-10.

[21] APHA, AWWA and WEF. Standard Methods for the
Examination of Water & Wastewater, 22nd Edition.
Washington DC:  American  Public  Health

Association. 2012.

[22] IDE. Iran Department of Environment for discharge
and reuse of wastewater. In: Environment IDo, editor.
Iran: Depatrment of Iran Environmental Protection
Publications; 1999. p. Available Online in:

http://www.doe.ir. [Farsi]

[23] Ghahfarrokhi BB, Ehramposh MH, Nasiri P,
Ghasemee A, Rezaece- Javanmardi R. Survey of
amount of removed detergents and organic Materials
of hospital wastewater with SBR developed method

(case study of Yazd city). JEST 2010; 12(2): 61-70.

[24] Rashid SS, Liu Y-Q, Zhang C. Upgrading a large and
centralised municipal wastewater treatment plant with
sequencing batch reactor technology for integrated
nutrient removal and phosphorus recovery:
Environmental and economic life cycle performance.

Sci Total Environ 2020; 749: 141465.

[25] Alagha O, Allazem A, Bukhari AA, Anil I, Mu'azu
ND. Suitability of SBR for wastewater treatment and
reuse: Pilot-scale reactor operated in different anoxic
conditions. Int J Environ Res Public Health 2020;

17(5): 1617.

[26] Mulkerrins D , Dobson ADW, Colleran E. Parameters
affecting  biological phosphate removal from

wastewaters. Environ Int 2005; 30: 249-259.

[27] Monajemi P, Kazemi H. Treatability of petrochemical
waste using a pilot scale SBR system. J Water and

Wastewater 2005; 16(53): 48-53.

[28] Liu H, Zhu M, Gao S, Xia S, Sun L. Enhancing
denitrification phosphorus removal with a novel
nutrient removal process. Role of configuration.

Chem Eng J 2014; 240: 404-412.

[29] Pirsaheb M, Moradi M, Sharafi K. Evaluation of
Activated Sludge with a Submerged Fixed Bed in the
Removal of Phosphorus and Nitrogen Compounds from
Hospital Wastewater. J Water and Wastewater 2015; 26(3):

28-36.[Farsi]

VF e Jlo VY oyleds Y 098

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.20.11.1195
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.11.4.4
https://journal.rums.ac.ir/article-1-6163-en.html

[ Downloaded from journal.rums.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.17353165.1400.20.11.4.4 ]

[ DOI: 10.52547/jrums.20.11.1195 ]

e A 535 Sy 5581y (S35 5 T8 0 et )1 VYA

Evaluation of the Performance of Advanced Sequencing Batch Reactor
Biological Processes in the Removal of Nutrients from Municipal Wastewater

in Yazd City: A Case Study
T. Zarei Mahmoudabadil, A. Salehi VaziriZ, P. Talebi®, H. Eslami*
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Background and Objectives: Advanced Sequencing batch reactors (SBR) are one of the most suitable modified
activated sludge systems. Due to low cost, optimal efficiency, and easy operation, they are recognized as an effective
biological treatment system. The purpose of this study was to determine the performance of the SBR biological
process in the removal of organic matter and nutrients from Yazd city wastewater.

Materials and Methods: This descriptive study examines the trend of organic matter and nutrients changes in the
biological process of advanced SBR. In this study, the samples were taken from the input and output of the SBR
process four times a month for 9 months in 2019. A total of 72 samples were taken. Then COD (chemical oxygen
demand) and BODs (biochemical oxygen demand) and nutrients (phosphate (PO %)), total phosphorus, ammonium
(NHY), nitrate (NO3), and nitrite (NO5) were measured. Finally, the results were analyzed by one-sample t-test at a
significance level of 0.05.

Results: The concentration of COD and BOD:s in the effluent was 42 and 14 mg/L, respectively. The concentration
of total phosphorus, phosphate, ammonium, nitrate, and nitrite in the effluent was also shown to be 2.9, 2.4, 6.3,
9.01, and 0.92 mg/L, respectively.

Conclusion: The results showed that the active sludge system in the Yazd wastewater treatment plant has a good and
acceptable situation. This has caused a significant reduction in organic matter and nutrients. These results are in
accordance with the standards of the Iranian Environment Organization in the reuse of wastewater.
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