[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

aiai 4o (Flat sheet) glaxio &9 31 (MBR) lis 3951390 3130 (oo y 9
Dbl ilido 49 ledo! o gl AL 4AAT (5 s WAL (S 5of o

Y. " Yo Y. Vo e
Ol 5 e ¢ Suua alesa jaol ¢ (el (Suge vans ¢ LB daacs

0232

Flat) (laiwe &P (Membrane bioreactar MBR) lic ;557,50 o)l o) andllas oyl plasil 5 Coula tdode
25 Olgisl O s (64 NS dlaias 45 COD , BODs Lol 55 (Sheet

b MF) O gl il s oo (slie 1 aslinl b il VFr s b B s (lamin glid 55871550 o calllan ol 55 (B9
Ol O g (6 4o ML aladar 3 Celu Yo Syl Lb 0l b s 55, V04 Sue 4 (Microfiltration membrane

s 8w dis

s 5 4 BODs 5 COD sl Olaily Jow gza sb 4 ¢ 2 53 (,fugaw\n Jslae MLSS CLle 5 568, 40 (o a0, (Bl

g ol 1) 4o 5388 5 05390 Ol e

Ol 5 s Oles YL iS4 Wlg . (Flat sheet membrane bioreadtb6-MBR (... 15 p dni

3,8 15 eskial 3,50 68 45 ulie 43 0y T 4 adsu glas,luilul 31 COD ;BODs

G R G (5t S (0 gl ks Sn ¢ i 5 551 5 ((Slamio gLt 1SS (SO

AV /Y e b

oS 5 MBR .15 (31551 o]y V23A Jl 3 Lyl o s
Silolie suld 5 Sl opd Blae D) e Sl
Gl jlola ly plis HeShon il olis
J kgl mle 31 lapusdl)lgSee I 0dd ashias
cnl dgde ol (ygmslyild Tdsl b gl g S
g 5l (29 Clay & 3980 cge gmlyilid I daw
@ il g Ml e @YUl CudS I i
dspo (V) a3l (8 s Sl jeee g utsas ol

i 4o £5

AYA/YY clléo 5L o

doads

Mol ahuns o Saelil Ol plie (53508 pac L 4
il laslf ang sl 3908 0l o b3 9
oSl olsis 4 a8 AV Jlo il 51 lae
dial g )3 Jolite 49l sajlo Y lp (lie
Membrang) MBR 15,8 .()) cwl 4345 350 Jlab o>
aiad gly slaiel 350 g b i Aul,8 S (biOreactor
Ml aias gy BMBR gy sl cawl ML

Ol (ol ey Olisiss g pole anly ¢ oMol ST oKzl <653l g Comnj Lo 01D W oo wsdigee 15| pwolid 1S (ggoeiily -
(Usbame 03t 59) lpl eladuol oy loduol (S5 pole olRily e ) oo Sliins 58 40 ¢)luiils =¥

Email: amin@hlth.mui.ac.ir

ol ol el yad Sligioes 5 psle asly e oMl 3131 ol ¢ 651 5 Canyj Laseo 01Kl skl —¥

Olleliag ey ol e 5 Lausrs 0uSiily ooliwl —F

a0

VAR el o3 9/ ot Jlo/ Sl o3 Dl ales

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-206-fa.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

Slamis olis 58T )00 b (6 4d OB adeas

slie goy 2 L olpl 5o (V) 2ol cawd & VIV log S
iyl 4 Gl e & @B S O yao ying s Hollow fiber
aans gl Hollow fiber Jlic jeSlysn ol
o)l bl wlie > odlj & 585 lawg (b BB
CBSRT 151, 95 5 W Ol 5 Bl o], a8 5,8
(e e S €5 (19, V¢ X+ X+ ¥+ i
Oisrs COD Glo (0o 3505 (e diwgy Gl b
Y o> WY iy 4 TP 5 TN (TKN) S Jlioxs
salale o0gde 4 g dopd BY 5 doyd AD/D ws)d
Gl g Sl (g (il Bl e o Cuyi g i
olil 5l 4 9 Ay pd )3 p)S e ¥V 5 OIY 4,
ol &l bl g oMb adas 5 1) Lid oyl sualcaibge
{F)sS e

&9 slis dowg 4 olpl 0L oyl Gl Baios o)
o) Baa b agbl wlie ,» (Flat sheet slaxas
B )3 pll ol G Al dbni (o yaab NS

Lagd g,
Lojoy Vo Cde & oS by sladlie go jl adllas oy
8,8 13 gylbpens 3,90 Flat Sheetgy slic
(i domd gl ay dlag 4 958y 4 (639)9 IS
09 % kbl o s oML abaiar 4l
2R3 ey bawgi Ggmlilid g (2lgn Sl g 305 5955,
O
5 oS yia il 50 XYY X N+ gl 5 o o Job
Slows V IS 50 09 5 Ve 20len SSU S5 oo
Dgd o odaliio odlatuly yge cighly

ST Ceond )3 0l 4 sl )joutsd bawgs (molge
g LM (5] ool i olen c8)5 g Lid
) diges iy oage @ 1) Lid (K851 (65
9 COD wgoi VV+ dlawi &y oSy 293 5 (639)5 Cuonnd
bl 4sSie claislel w0is 43,5 BODs diges YA
Ml 5 T alaglel ey st gla sy, oS

VAR aal o9 /r.&.'h Jl/ CweDw (3\.19; Oladsd does

doye by @ Jole Jlb opd wulp el
3y90 sUad ohag pob 4 g 398 00 (il Ui (ygpul il
Oliels Bl Ly 4 Clay cutS 5 dad 0 ialS ) 5L
(F) Lhise Gl 5359 Slge 5 (3lae

S oS plis HeSlhen wnl 3l bl )
(S A (S NS ahai 4l (giugdale g 03,5
Sl g el bl Gaslsl O (amie OB
4 lie (gl (B &)l 025l Cusd 4y gl
9ol £95 5> Wigd oo abl (il g ygebgE Dygo 93
I Ui (Bl g 5 9 3l )13 e hen (19)> Lie
Sloy dija joabos slalis cwl 4B)S 3 He5]0n
g9 b dmlio 3 oS (godind ool 5 (Slles anje
5 Plon e Sl gbalic (e )b ol
(V) 3> jgebose slalis ay Cunsd (55008 (5515 e pus
el (Rl 4 gy (6ygld g 2l cpl 4 pliebl 290>
Ly Uil 1d 5 ond (s5lel, slaasly Sl &8 s
s b 1 gyl oy CleMbl célyn Kl ws)S
aass gbog)S 5 Byl ol bols pla
Cadgaze ioldl g (uilsd )] > sl ol ol 8
SBuh,S o b » bole abs gl
CbtlS a5 S 4y o Mitn g bdildris
sl oUly > 4 ass o sl olyus J8le b o
Jb > oad 4 ysld ool bt gl MBR
(A) canl il

sho » FS-MBR (55, 5 ot pbul clisios §
sbadale (¢q) » Jin Kie Shim g.iss 4 ol o ke
ool b oMl ahas glp 2Lk g )b
Olej 53 &S wea oyl Flat sheetrs I & psiue 98T
A YL COD Gl doys el WIS Sy ten ke
() 2ol Cand @ aod W YL ewlSid 15 g Aoy
L MBR (g0l i wias (59 2 GTelOt pus) 2 oyizman
oledily as ol J18 Lbsl 5y50 was Flat sheet] oolacl
pyodS 5 o> OF/F IS 595 oy 45/F COD Gl

aFs

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-206-fa.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

AL 5 LSk 4o

Do oo 0dalio ¥ g ) Hbgad o Juols ol A el ol G Slbaduar olKislejl )3 g (Ve +0)
W ad S b s cele Ve (Sdgyin ile o

Ladaasl

&S A wyp BODs g COD s o]y aslllas ol )

v

Jog g ol geuiien (¥ (5399 0hSe an (Y cdad gl (il daud ga () rdadlas o ouldical oy g0 &gl (51 o) Sailads Y Jsudi
i (3 e 988 (A (o2 9 (iSe ey (Vi yLiié (7 Flat Sheet glad (0 Lbié oui ylugSs dadus (F o glils 3 99,9 QL2
I98 oulan caay (Vr (Ol 4l

afv YYAR aal "j".'.}/(*:“:‘ Jl/ s (=Uz Olddse dloes

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-206-fa.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

Slamis olis 58T )00 b (6 4d OB adeas

800 - - 99
700 - - 98
<
£600 - 97
c &
2500 - 96 T
s 3
£ 400 - ~o5 5
S [ni
G300 - ~94 5
8 @)
O 200 ® Influent COD, mg/L - 93
A Effluent COD, mg/L
100 - —e— Removal% - 92
o 7“““‘ Ad A Afad Adad Aot s s Ak Ay, apa A A Aa Yy
0 20 40 60 80 100 120
Operation time(days)
Sl g0 s a9, 50 COD Gia jleily g caldle i) o gad
350 - - 99.8
B [nfluent BODS5,mg/L
= 4 Effluent BOD5 mg/L 006
g) 300 - —+—Removal% )
.E 550 - - 99.4
= R
2 L ggg -
o 200 - o
O o
< - 990 £
O 150 - &
Q - 98.8
e o
100 - 986 M
50 - 98.4
O Ahbh A Ah Adh Adh AMAA AAAA b Ak Ah Adh Ad A A Arbdh | 087
0 20 40 60 80 100 120

Operation time(days)
ol 9isl g (5 lu 0 s sLa g, 4o BODs Waa lessly g clile &l jusdl oY la gad

(e 33 (puages M) joib & (pl 4y drgi LS odmlde
awly gy Bl lesly Wlen b Canl sdpoy (S8 > 4
b Bls bl i Lig als po ol )3 oplpls sl
Ll 03905 !
VYA i 44 (3959 COD (1 yiaS ) Jhges b
olosly 5 1 oSk WA (s b ) )5 e
COD (g opicred 435 odalie doyd 0O/Y Gls

YV o 2o b g pSidee YWEIVA g 40 (63959

o
L doyd ANEY COD Gl o]y oyt V jlged i
2 ek VIAY (295 5 i) p)Sidee YAVY (39)9
OUS &S 35 odalde ()b p0 00 piie 9 o2 oy 5> 5
COD Gis glekl, Suiglos conlio Lylps )3 am3 0
Bl e o yieS (izped ol YU Jlor gl bawgs
9 5y S e YWYV (395 L aop> Y/ VY COD
Sobyeste Joh sjey 0 i)y p S dee VUNY (25

VAR aal o9 /r.&.'h Jl/ CweDw (3\.19; Oladsd does

AFA

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-206-fa.html

AL 5 LSk 4o

olodly bawgio ailoe (Soiodon aar I yuin BODs
adlao b laasl oyl el cowd 4 uoy> 44/) BODs i
S ko ¥ a8 BODs _2gys 45 3, ciblls Shim
buwg 3% oy 2 () cwl o3 SIS |
Y 5l Liw BODs Gis slagjlesly o Kan o Melin
Cuol 0ad )55 Joyd A=A 40 COD (4l 5 2o
(¥)

955hee e VL oUly adlae (pl (slaaidl,
3 kg A b OB Sogl b ls p lis
adal 3 d ol aed e L ) el L Glahas
S Candy g L il fhe plusw (pl bwy
b b cplpl Al de syl olper 4 e
sk 4 Silg e ol )3 el ol wslio (pnly 5 30
o 3o o3lisaly bl Ao asede il b g 03,25
2,5 5148 edlaol 390

‘;.ILAJAS" ’sunl-l:.“
gl 85 o Sl b Sliios g s dlis ]
oig Gacluwe I dlawy iy Adliee ledol OB
uL.wl uM.wLQ 9 ui Q,S).w d)‘bﬁb% £y Q‘J?Lm
Jiwyy Oiomen 5 godiye ke (Bl Gl il
@ olbol Cpr gpd ML aAbahal pyise

20,5 o (518 4

References

Olodily 5 i 1 03)lg S'aid Joo 1D s (oblgy &S
byl b asl ol el cuss 4wy AF/AY LCOD Gl
oy & 5yl caslls Grelot bwy FS-MBR piwgw
Vo hges (V) M3 e Ui aop %/ 1, COD Gis
Sllog o clde a8 amd o i w1y (b &l puis
Abagai 3 (9395 pb Mol COD clale sl
@Yl Ol ) sl (295 el 0 L (Sigden
Soxe 9 b b ISy Sen 3l 4 jls s & 5

s i 4 oloj IS b (Kol Ly
W29 5 54 2 pShe YAV (93909 b s
s Ly o Cad Jloj & baye o2 5 S ke
Sls gloaily (pyieS ol culio e (Sjslse
O peS ponen )5 odalie il pS e V(295
VB (293 b s p)S ke VIV/D (639)9 BODs (e
slojgy > Ao W Bl plesly 5 i) pS ke

Gl Lt b g cal nl e e (Sjslon

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

1. Grelot A, Tazi-Pain A, Weinrich L, Lesjean B, Grasmick A. Evaluation of a novel flat sheet MBR filtration
system. Desalination. 2009; 236(1-3): 111-9.

2. Melin T, Jefferson B, Bixio D, Thoeye C, De Wilde W, De Koning J, et al. Membrane bioreactor technology for
wastewater treatment and reuse. Desalination. 2006; 187(1-3): 271-82.

3. Naghizadeh A, A.H.Mahvi, Vaezi F, Naddafi K. Evaluation of hollow fiber membrane bioreactor efficiency for
municipal wastewater treatment. Iranian Journal of Environmental Health Science and Engineering. 2008; 5(4):
257-68.

4. Germain E, Nelles F, Drews A, Pearce P, Kraume M, Reid E, et al. Biomass effects on oxygen transfer in
membrane bioreactors. Water Res. 2007; 41(5): 1038-44.

5. Achilli A, Cath TY, Marchand EA, Childress AE. The forward osmosis membrane bioreactor: A low fouling
alternative to MBR processes. Desalination. 2009; 239(1-3): 10-21.

4f4 YYAR aal e}vj/rﬁ_’; Jl/ s (=Uaa Olddse dloes

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-206-fa.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

Slamis olis 58T )00 b (6 4d OB adeas

6. Wang Z, Wu Z, Mai S, Yang C, Wang X, An Y, et al. Research and applications of membrane bioreactors in
China: Progress and prospect. Sep Purif Technol. 2008; 62(2): 249-63.

7. Till S, Mallia H. Membrane Bioreactors: Wastewater Treatment Applications to Achieve High Quality Effluent.
64th Annual Water Industry Engineers and Operators’ Conference; Bendigo, Australia; 2001.

8. Judd S, Judd C. The MBR book: principles and applications of membrane bioreactors in water and wastewater
treatment. Oxford: Elsevier; 2006.

9. Shim JK, Yoo I-K, Lee YM. Design and operation considerations for wastewater treatment using a flat
submerged membrane bioreactor. Process Biochem. 2002; 38(2): 279-85.

VAR aal ck)/r.&.'h Jl/ CweDw (3\.19; CJ\.E.:E:JM b

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-206-fa.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

OLSen 5 Lok e

Survey of using flat sheet membrane bioreactor (FS-MBR) for biological
treatment of municipal wastewater in | sfahan south wastewater
treatment plant in pilot scale

Somayeh Fazeli’, Mohammad Mehdi Amin?, Amir Hesam Hassani®, Ali Torabian*

Abstract

Background: The purpose of this study was to investigate the efficiency of flat sheet membrane
bioreactor (FS-MBR) in BOD5 and COD removal of Isfahan south municipal wastewater treatment plant.
Methods: In this study a submerged FS-MBR, with 140 liters volume was fed using microfiltration

membrane (MF) during 109 days and hydraulic retention time of 20 hours.

Findings. The MBR application in MLSS concentration of 7800 mg/L achieved an average efficiency
removal of 95% and 99 % in COD and BODS, respectively.

Conclusion: It is concluded that FS-MBR could be used in the large scales of municipal wastewater
treatment plants due to the removal effluent high quality and the removal of the COD, BOD5 in
accordance with effluent discharge standards.

Key words: Flat Sheet, Membrane Bioreactor, Microfiltration, Municipal Wastewater, Submerged

Membrane
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