[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

B9 ode gaollad (Cows ) o 9 Cuodlw alxo

Olp! e clilogy (oode (pozsil
VIFL Y0 Olxio N Fee Lol pgo o,led (oo oz 0,50

&

Available online: https://ijhe.tums.ac.ir

(@

d.f.hj}_ag Jle

I 51 T Slge g 9955w bolgc (yguS i 4 ozxidian! gliono b IS 3L yillsd ailolis )15 sy o

FSgwge LoyMe zgeS) (5 el 125

Sl el cmyde Comyi olRdls (S pale caSlisls clasre Cudlagy owdige 09,5

clm—S>  :all P | M LI
3u..w‘ )L))PJ‘? 6‘01_.15 oli_‘:‘l}ju_a..o.ﬂ )‘J_..M.:‘ffdu) Be u] 0)5)_.9‘;5;.\_&34—;*0} \Fee/sYIYF uéb)Q é_’)b
Sl BLad 5l ol &30 8 ol pge Blows 51 (S0 055U55 B)las gl ol sl VFue/of)op il g &b
PRS0 P VS PR R I TCT U SV A [ gRUURR SCIPPSp U || O IYCH D YRVIUN B | AL A B el g,

Lol @28,5 alawl ST (T )5 S 5 (9,5 sl 905 Sis
Sz s plomil (o3l oo 50 5 035 228 £55 3l eaalllas (ol (ommwy 32 b9
b Y Laie oom Ly g (odlS (e iz 51 (65555, gamal ilid 0l 8 oLl
S50 SLo e 9sg (L gl (o psd e ool s 90 sl S ot asl
o L g O NTU 50 014 (6099 @jgaS il e jlaisg o Ojle (owyp 29,500 Jolss )50 S 1 0ls (B3l
Oom/h gve Vi) Gle Bl emia ol pls (T o S S
3509 21 5 (9,50 il (izman o (N S 5005908 Gl (o iLopaidly O g | LS
(5399 905 il gl ) AalS L izmen Bl 9525 s 2l
lailo IS e ol 2lS b anllins oyl ooty Ligliil o0 i Lo,
] vy aig bl 50 T o S S el i codle 4 ol 4l il
o il (gl b Ll 8L il ailel a8 ol s Guios oyl s b 26y e
s STl 008 U5 5 (9,5 Jslse «0y508 Bim gl 5550 5 (s BB, ) FVOWPRCUNPPH I S PRC L | JCHY
el 2ol moussavi@modares.ac.ir

Please cite this article as: Amirilagmuj Z, Moussavi Gh. Evaluating the efficiency of a baffled-filter system with sponge media on removal of
turbidity, microbial agents, and total organic carbon from water. Iranian Journal of Health and Environment. 2021;14(2):205-14.

Copyright © 2021 Iranian Association of Environmental Health, and Tehran University of Medical Sciences. Published by Tehran University of
@ @ Medical Sciences. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://
AT creativecommons.org/licenses/by-nc/4.0/). Noncommercial uses of the work are permitted, provided the original work is properly cited.


https://ijhe.tums.ac.ir/article-1-6544-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

s Lol (65505555 el J3i,5 b ke Ygons
5 ek sssS elgl 5l b dlo iy jo g 4l oulul
Neamati .(7) 05,5 o colaiw! b 5 coias slacy ),
Bl lie owyp" Oy cod sladllas 3 ol s
ooliiwl b b JT 0lge g9l slas] jo & jg08 5 K,
" Goeml il g At i Slisl (oS 5 e
03gs duoy V7 K5, Bl e dig Jayl s o a5 azdly (o
Gl 00, OIY TCU 4 pL5 wiges 101+ TCU 5l 4
NTU 5l ao,e 00 5l i B> ol b adgl &yg08 4
sdel Gty gl Gubo (V) sl 00, VE NTU oYY
Bi> 2ol wilgh co axdllas 550 Al 3 a5 Wl cawline
Delbazi .ans sge ol ails aiai jo 1, & 508 § K,
o oblS awlis’ Glsie cov glallls 4o o Ko
5 B loyn by oo Jlo g anle i b ¥ S
3 oolaiwl b auzdl jo " yeaS g QT Slge Bl 0 ol 351
HaS Bl leaily Y g lo Bl s o Canol 5T
e g S8l dgp (awle) Y SO sla Slo 4 o
B> diw) o 4y o sl blo 4 4Y S sl Slo sl )|
L slasdllas jo ol e 4 Sizirici .(A) sg 56 o JT olge
3T 55, by o ol (gl o2 slo Al lsie
" S SL o Il alend slaoan VT Bis gl ool
Sy9a8 Bl el casllas 0550 d0l,8 jo a5 asidl o
eS| doys FAY T S S caoys 4400 - AO/A
1 ISl il sy FUY (COD) olews 5L )50
53 () Cenl sl Gty 3oy AT 0,05 S 5 ao )
LYV Jlo o oLSes o Khezri Lwg a5 glaslas
5 ol i 4Y wix glald o wax glabas" g
el (ol yslawle) Jolote slaboe b st )18 aslis
A OyeaS Bis leddl,y lawgie dsllas (pl o ol @i §
o, WV/F (ol jislanke) Y g0 sla s lp s s
AY/A (Sl BIEIL) oy AV (Coml yiliesl )
Oy, Slalllae gy 50 (V) Sl oals canlie wo o
L 1o 8l ks ailobs 5l oolital Ly 4 sl o 5L (63,50

I T oS JS 5 29,50 Jelgs e ys08 ol b

Y8

e L i abele ol o) 2

dodio
N0y55 0 leag ool 5 el 1 ks (S5 50 Ol ojg el
e Blos 51 (S 055655 Bolae sl ol el 5 <o
Ble Grie ol ol Gael ol e o age o
ceslie gloig, 5l oolinul Gl ply aits (b slao]
S sk Sl s 5,0 (s ST ahal
Jobre I 2t 5 Il olaS 5 ecilizs sl s Koo
Sl S o sen baes JI olaS 5 aes Gl
Sy adg e 5l (e sbml el 5wt 02
Sul g g pab sbul (Jolo )5St 28l 055508 4
979 Pl )3 )90S5 Ngd oo (315 plin 4 aiella DLS 5
Ol sl 6rkeme 5 098 00 ol O 40 (5u3slS” (3las Slge
5 (1) el O 5o (3las Slge lasgi y55 SasS1y b g 595 ol
balys Gal3¥l g seges Cudgaiio (1alS Julds ()T (aie 2 5
Sl Sl w9 (Sofelom 5 @lerd dlge (o Ci
Sz (1) ool pay 0 2995 (1l g3 eonl b (V)
sl oo ooliiwl calizie (sla g, 5l Ol 5l & yga8 i
T 5,5 45 i slas 5 Llse sl)ls Lo, 51 pla o
Jle olaie a5 S o Sgame &30S (g9l ol ahal o )
] Jghize sloalasims solizul 350 gloanls 5 S
OSie &S el Slas] g o yquS ials b Bds> g
SIS 5L ansls g o, Shee <)z el )] slacusgaxe b
¥oeoslane silucral 5 IS o Y eogae
Sojlaze pae (il Slge adgi T YL (S0t cools
5 &3loazid colinl sloosylp ol s edle el Zilags b
WIS oo Bl 1) D908 Woe (uSelS Blge i dias
GaSelS olge s Bl 10 eolaiwl 5590 il B oy 5 Jolaie
Olee 518 gl Ol (gl yiled wial b 50 ol (sl 23
i slalad ;o lae 13 03,5 oo ol i S
oz 5l g e Bl OT iz 5l g 0oldl el 4y
3B 59 s dbml pae 655 by Bras ol Bl bl
ol 5 e s (sloaijm cansl 3 b o wiges el |y
slodlo (0 F) conl Cpi gl 0ol dpog oS L Ol

$390 sl dlo slo ywy iz 5l oo o Ygaro (559 ]

g{fﬁ yﬂy
1o liants /g3 o.laih /pa3.laz 0293 S

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6544-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

N2 5 7508 (5 el 1,05

e 9 30 STy osly Sl oy S by Gl
Ogel s axlg 9515 5 3gei 500 (3908 JL (mly 9 YL
5951 5o S 5l e g y5ee Sl laild o
SRS B (29 L) Al e e 0 a2
Folsh yo (Bbols (295 pom j2hd 5 090 2hd (ol jild)
A 290 slaylil g adise (5l peiges (e Soj
aslllas cpl )0 (o) 2 8590 SlooaYT. 003 5 oo (6 503l
(95w dolse 5 T nyS IS 00508 5l oy o le
390 1 oS IS oI slge Bim gl azg 050 sl
TOC Analyzer olSccws 51 JT 00,5 JS 5001 &l a5
T 5938 olKiws 5l &,9uS (6 S eIl (sl ol eolaul
Seldg 5o e slag mSU slaw s gl g ol ool
odds avhas ol o o Ol (65 03lail g diges 4o 0us;
2ol g us RA s e g5, » oliysy (o)
5 (29 5wn dnsly i .o b,l55 CFU/ML cos
A plomil arge 5L plgie 4V (xlaw 5bje T slse JS
NP p 5L 0508 s pSosluil 4 by slajloges 0L o

43,5 ey Origin

Sl

3l Sl s caddllae ool 5l Bas 1 ayles B> O
o30S ool ol ks gl il (gle b gl 2L
bl U G s 29,50 Jelse 5 I S S5

ol 4385 plowil (xbans )b 5 adgl 5508 (ygmen

o 59, g ol
PEall wlie jo 5 00 2y g5 5l canlllas
SN iz 5l s)sST) BhoS nl el gz ol el
sVocm o ¥ X0 iy el,lg oo Job b IS
350 5551, (0 JS) wd asbe 5 (ALY L oshe o
Sz s Sl Sy s i 5 5 i B (sl solicl
gty 5 eolitul 350 Shoe (yseml il wl 3 plox]
o33 s o Lo il ol o5 wisgy gl psh ir
kg/m? aiils 5 wo,s AV Jxlss sy £ - mP/m’
(ExExE cm) obol b lekad 4 36,5l L clapsd o5 YO
cusls £F em’ Jolae com dxkad jo g wo ool iy
S S85 18 oy p 3j50 B (nl 0 S ol
A A gt T L ey S bl eoliul L g og

o5 ¥ e Jaliiio gl ¥ 31,5 s ¥ opls O oy3500.)) anlllas o1l 5 oolisiul S yg0 i losT dilobu -) JSUis

(oo duwduas of

3 Ogd oo odoline 1 jlogel (pl 4 axg b aws oo lis
Gy998 Bl Hleaily (uKbee (V- NTU) o5 slacs 08
10 e g do,d AP Jolee VIO m/h P W PR
D998 A 5o (bl Sl (g5 D908 eizmen 09

795 5.699,9 plF 1 8,908 Sl g oo ) Jguz 5o

® gﬂ%
yégg J 1F oo gl /pgs o laid /mas lg2 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Y-v

Lasl
sbao b b b jils SLE 5 adsl &y9a8 236 ) o

Ba> 30 genlyiled a2y o Shos p ite 2 S (o) sl
ool (b Sl 5 50 D908 Bde leadly (1 S0les o 908
oS ¥ 5 ) (sl gt ol o0 e s Cann s i
slezso 0,V e e NTU g0+ V- slacs a8 i ylead],

v/6 m/h e b o b 8L ol s alele Calizee


https://ijhe.tums.ac.ir/article-1-6544-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

e L i abele ol o) 2

Ve NTU @905 jo hasd 3 Ve m/h o )b 0.l il 3 D995 Bl o> izren 5 albele 4
ol 0] G 5508 (6l Soweli] ST le o ot g o odalie V Jgaz 0 a5 jshiles 55 saslis |,
M e lasyeus 0 Ve /B xbas b e (g5 508
ooje\‘Y jﬁ/q e\/ANTU Lg).g‘).g WJ)JAJ Voo NTUja'
i S350 DusS— s SosS g0 Ve Oyea8 Vi el Sl ) dolee bl
Q)‘}JSQJ}M)J= X\"
$2a05 SosS o 4.»...;[.70@ Qo y0 YA 9 AD AY lJ)J‘)J w).scb Voo NTU
12 100
[ Turbidity value
—m— Turbidity removal - <
10 - — g0 &
l/ E
~ & g
-] o
3 * 2
Z 64 3
g - 40 2
2 4l . 2
o
£
5. - 20 8
0 .r'/ 0

T T T T
Inlet  Settling tank Filter #1 Filter #2  Filter #3

50 100

— " =
— S
40 - r80 =
5 g
= g
< . = 60
g [ Turbidity value g
(>U —®— Turbidity removal (%) -é
2 =
5 20 y 40 %
g 2
> ©
~ =)
10 - L20 E
T : O

T I

T

0 ¥ 0

T T T T
Inlet Settling tank  Filter #1 Filter #2 Filter #3

VIO m/h b 5l 53 s 8L szl oo yilid 0 B¢ NTU & y508 Bio cpufileo =Y l3g0s

%ﬁ yﬂy
1o liants /g3 o.laih /pa3.laz 0293 S

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir

YA


https://ijhe.tums.ac.ir/article-1-6544-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

e g z9eSd sl 1185

100 -

)

Turbidity value (NTU)

0 -

b T T T T T
Inlet  Settling tank Filter #1

100
./l

_/ - 80
9
60 E
[ Turbidity value i o
—m— Turbidity removal (%) IS
o
2>
L40 T
2
—
5
'_

- 20

0

T T T
Filter #2 Filter #3

V/A m/h &hﬂ)‘g )é )‘éJéL! M‘ LSLD)*LJ )0 “‘ NTU u”.\S &.én:\} U'&;L"D "ﬂ )‘é,.o.;

aslllao 3 )90 (b UL 0 OT 51 y9us Bis yo (il yiked 0,5, ) Jgur

\/¢ V/o
o/Y K
ARV \o

! <

Y/4 V/o Yoo
\e \K) Voo YL,
Y/ Vo Voo
TOC 5 25,50 Jolse S _ aslllae 390 ailolus 5l 29,5 (518905 (Slooc) Jgor Billas

P TOC § 5,50 Jalge B> Sl £ 6 F slologes
b )b 3 Ve NTU 5 00 00 (0095 slajgos
Laies o plis Sl 8L bl pld ailel o 1) V- m/h
ods (g yaly o J8b uianl il oads SO sla jloges 4y axg
AN e 21y (29,500 Jalse candlys Vo m/h (a1 o
Voo NTU g0+ Ve glacs ;905 10 ol jar o pd AF 9 )

Soles B3>

® ﬂ%
y% 9 t—_/f 1E oo glisls /pga 0lad /mas,le2 695

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Vom/h daw b e Ve s NTU g0 - Glacsga8 0
o508 (ol 5o« 039y YYIY NTU 4 V- VA 5 e
Csdds o 0 VY g A VY (ol 5 0 & 5908 Bd el . Kke
s VIO (b b alive 55 V0 M/W xbacs b j el ool
ekl Ol o Jastewl Vo NTU @508 50 Lass 55V - m/h
M/h oo b olad ol ol 0 puals 5908 Ll

A ol IS a6l gy edas L lgre as Y


https://ijhe.tums.ac.ir/article-1-6544-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

L s ailebs S )

Turbidity (NTU)

n —A— Turbidity
+ —e— Bacterial density
- —=—TOC
. .
—
\-\
. .
A
A
T\

T T T T
Inlet Settling tank  Filter #1 Filter #2 Filter #3

300 - 4.0
L35
250 ~
-
E |30
D
- 200 L
O t253
> ()]
L1s0a 20 &
1.8
— 15Kk
100 -8
9
o 1.0
©
L 50 m
-0.5
0 L 0.0

(Vem/h =l )b g Ve NTU 905 j0) Hlo J8b bl pilld alg 40 (9,500 Julge g TOC i u.oi-vb.o-f BITYY

60

Turbidity (NTU)
w
o

N
o
1

10

—A— Turbidity
—m— Bacterial density
—e—TOC

o
| ~

4 u)

350 -5
F300
T
£
F250 5
[T
Q Lza
200 = >
L (0] (©]
150E %)
© =
=
- 100 @
@
S k1
- 50
0 Lo

T T T
Inlet Settling tank  Filter #1 Filter #2 Filter #3

(VoMb goxbans sl 5 0 NTU 55908 30) 1o Jil s2xihas] yiled 51y 13 955n0 Jolge 3 TOCS> (5uilao-) 305

100

80

60

40

Turbidity (NTU)

20 ~

—a— Turbidity
\ —=— Bacterial density
—=—TOC

e

600 -6
500 ~ 5
—
£
>
400 4
Q -
> >
Lsos |3 E
[0} O
° O
= (=
200.8 L2
2
[&]
©
F100 @ L1
0 Lo

T T T T ¥
Inlet Settling tank  Filter #1 Filter #2 Filter #3

(Ve mlh goxbaus sy g e+ NTU &5905) 1o S8 soxia yided o1y 55 5195500 Jalye 3 TOCG (5aSilso-5 sfog03

Y-

%ﬁ yﬂy
1o liants /g3 o.laih /pa3.laz 0293 S

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6544-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

N2 5 7508 (5 el 1,05

RSCRUSIPINe RN SNV [ RN
ol i Js ol 05,8 Ly LalS b dlo S e
b8 3,8 e A5 Cnl (e |y Az cal 4 oo
208 e lr st S b Blae DS ol (el
Pl (Blo a5 e b g Bl e Ml G
lp e 3 3 & 65 (o (rbaw )b (Rl b ases
oo s o el 55 gm o0l gl i 0ol ol
gy claallas ,3.(0) ,A) 33,5 o yiolisS 5 n yrld S35
JS 5 JS pyadS (908 i e oyl Sen 4 Jalalivand
ey 4\ Fm/hgh ey P O T T 5 I
W6)8) Y A g (G dsle) Y ST s (yguml L8
Ol yiled a3 b Sigbly (i 5 (sl 2l g s sl
285 B sy 050 Sleal O dilbaciar Jgate 4Y G
(9SG Lol el Sy al3dl b 48 ol (Lt gl
Baraee .(\¥) cuul oo S oy zalS JT 0,8 IS g IS ,aS
9 sladlo 3 Slas ()" Olyie b (Audow )0 o Sea
2l o " lobl Of avhas yo alisee (xdaw sl )b o glasY
nsbl (235 2 5508 Silmnb s (50 b3 45

(V0 Sl oy yiios
153l il 28 0y ) g 0 00 03,51 gl el
oo L o1, (Ve NTU) oS slacs 505 b slacs] wlgs oo
Jghte a5 (15 Blo (s Jb il 99 Lyyis) V- m/h
S50 B (00 NTU) lawgin slacs,q05 ¢ 8,lailiel 0> G
Slo V0 M/ (o b e ams galS s il o>
B1, () s NTU) o5 508 b locs] b conl ol i
gl i &,908 B gy el T (gl il o
Slr dsbhai Gy Glgie 4 s 00l 5l Ol o0 0929 00l L
aoms g3 00l (i Wi o5 _Lab glac ;508 ials
Sla dlo o Slae o) p dioj 1o )5 g Delbazi aallas
2 0588 g JIolse B o sl Tl s b Y g0
bl Lawgs T olge BAx> l5ae s o lis jlgal Gl aans
bgi ©)908" Bl (line rizmes 9 003 TV (o) 0 090
2 oLhSes g Baraee asllas .(A) cosl o ys VF bl oyl

JB (5 asle (65 99 o Blo o Shes (o) 2 oga>

® gﬁ/
yégg J 1F oo gl /pgs o laid /mas lg2 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

AR

Sbde b o il il wlls LIS oo 4 alllae ol o
SIS 5 5 s s 0508 Bl o (i
b gl oled 4o a5 ol i gl . azsls ]
D985 il b D)saS Bae lesly (2 lee oy 9550
SV slacs 908 o Jg oo by NTU a4 Ve 5l (60554
sl 4zl galS & pga8 i oleadl, b+ NTU
Vo 3l eonys sl Ll b 905 i oladl, Ll
el Wlgs o oo rolesl o slayl s 0 0 NTU &
o a s e B3 w09 o 3l )08 By a5 L
0 g eSS o Wlin ool iy i &1 o5 05
097 985 GRIBIL @8l 501395 o0 i gl 2L SIS
b Bi> A )0 039 fiin few 3 G59lS Sl ped
YU los 508 10 &)gaS Bis mals Jdo 005 o i
304 Cenl (ol Vi lawgie 5908 4 s (V- + NTU)
s ool e cyolidl als ay 1 4 a3l 03l Yl (glacs, 505
Fsosee ol ceyu Gialidl sl 5 oads Sz (L3 hns o
51kl z9,> 9 0oLl play D)3 yal oS Az (o 5 A8l (L
V) a2 o Bl (29,5 5905 pal (nl 45 395 o0 23
Ogelyiled a2ly (25,5 )0 Vb sl 905 5o hYs et 4
opls Bl lewil) azeil jo g 0uls cdmlice (6 s & jgaS
Jos @ Gl sla 908 0 0o )S saslive (rizren ilise
S aladi |y b yild S35 sl e (oadslS dlge a5y
Oloy CuddS L aS 398 20 0030 iz el 00l3l 3lasl 5 o
03,5 lag Srals &yga8 Bds Lol e 2ld 5 a] 8 6 pnl
(A o)) S g Delbazi cliiss b 598 guls assli> ool
cdllas (V) Ko 3 Zouboulis «(\Y) -, Ken o Shin
g5 (nl lgise | Az l 4 iz nl (oo s el
(6 )y loy ClsdS g (gilwcilo Dllos aolal b aS s S s
Slge yu dlie .aszdl o pld 4y yiis o (6 iy (guSelS S
(sl it iee 12l ol Jol 45 ad 5SS iy
i b Sl iz (V) ol LS 5 o 5, Shac

lf‘gs“"))” Sy 6L®u)jds ‘SALAJ 5 aS el 00ls uLA.AH ).u


https://ijhe.tums.ac.ir/article-1-6544-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

o Ke2 3 Memarzadeh .ajloass i T b= 5l yins
Sl o o )l5 S sleolatnl o, Sles gy Baa by glaslllas
D)8 Bd 5 gla¥gs aals (Blo b o) dglie 5t a2z
Q.:‘ )| J»ol} C"L“’ ilesls ﬁl?u‘ L;’)?"}‘" u|¢5>9.a L'>'>)" 9
dogils «y9a8 Bl SIS 0 )ls 3929 ) b A Gaiod
Soslail 5 csllae (ganay Lulil o wiles g yads, Sl

Sshl Lo 1315 5 T 5l ookl b ysSine (§5iunds pimns
Gl aalis Lo g as s AF/0 5 AF/F AV/A AFIA AY/F

Ol aS 59 o, YY/Y g A/D AFIY ADIY ANA C5 s
Sle a4 o gl aVan Blo sl eslainl oIS (555 0 oasas

(\ V) Cenl 059 6‘443(5\)

S S Al
Ve NTU @505 50 dais a5 ol o)lis ol pols aalllas o
03,5 pls 9,5 D908 blad )l Saselal Ol s lastea]
B 0908 (l Loy j90 (el slo)ly (abes )3 5
5V glas 908 40 5 candd azily il e, b+ NTU
Lo 3o IS e} Cpwias 5 sl 4zl talS G Lol B+
9y 30 I op,S S Bis 0 Sile .l 00,5 oy ralS 55
o905 (saled ) gy (Zrbans b o Jlo Bl (bl il
2 950 Jelse Bdm :Shs rizred g AT 9>
AP 9 AV AN Cua s Ve NTU g 0 Ve DygaS 29,

] Cwdds oy

S lisMe
Jlacsl ¢ ool Cdyw pas Juls S OIS 4 lS Basg s
Wlos S Culey lldo ol o1y (g5lwosls 5 laosls oy o cailS g0
2wl IRMODARES.REC.1397.235 allis -yl M08

(1008 g Sl

5 98 B3 lyie b aliphly (f i) Jol> allis o
"l b il SO aSdlolasil asbeles 3l eslasl ol ‘Sﬂ olge
Col Ve e 2 QV0Y) a5 g WYAA Lo o o)) ol IS adade o
ol 00 12l e Con 3 olBiils colos L aS

Y\Y

e L i abele ol o) 2

Ao X0 b a5 asl ool il 5 Joil, 5
oS U8 908 sla el )b Bi> g VY- mP/mid
i 4 s oo (Lt paigel § Sl piSie el I
JUB S anle (Blo gbly 58 )550e sla sl b i lend
w5 (Selgyien b )3 Sobl cnl Gledil) Gizmen g 039 JoilS
00) st so ialsdl s oy o o3 L (¥ mP/m2.d)
o) Gua b SKen 5 Alipour bwg Koo iegh 4
5 oilo i et b ol Al il (g1 T gla_dlo
Ol gl el 23l g dlo iz 3l (55 53 Sl loslin
G 99 9 Gy ST Sl 10 D508 Bl 1. Silo a5 0l
05 S5 Bde S0l (izren 9 00 )3 PO 5 FY o S 4
Qo yd B8 Fr a6 99 5 (5 ST o o
Lo gy 10 o Kad g Mehravaran .(1#) sg sowl cuwsa,
B 5 sl an Blo lenly (Rl )3 w950 Glye
o o a3 agiai 5 gyanly oy ol 5l ool b & jgaS
908 BA> duo, FL/MIN 5 Ve /8 sla oo j0 a5 azdl jo
b duslie 10 6 ouds oy 9b 5l oolaial b glagY ans Blo o
IRl 6 medy () 91U Sl ol g g vl (sl g0 Lo
238 I oS IS zep ol adlas 1o (F) ol il
TOC ol Laseid oo 5l 50l ool S slacs 508 don
ol Sl Cwsas al o ol jo a8 sty BB S 0y YL
il rizat (2,8 IS 02508 (liee o5
gl y9u8 Gl b g Clls S92 e abay (29,50
8l Gralidl 15 adsl o9 S atauls 5 JT ()8 S clale
5 50 Lol 3 Sm el Bl 15 S 1
S el 5908 Gl (09,0 o (19 )Sone dndls 38
Bl il o YU LS el gian 45 LYo
il S5 3450 Bl gz 45 Cadl ol 09 @) T Slge
i) YUl fis Slge g haw (B)b 5l g Sl (Ao
S s (59, Bos plad o D3 1 el (£ - mY/m? )
S 0908 Wae Ol iz a5 pl @ ax gl b a0
50 0olidl pls a5 y9aS )3 (55, Jeloee (ST Slge el Ly,
Slge Bl 5| e ardl ailoas Bdx O 5l g oo i ¢ s

2 S ol pls b aS eogr (gloyd JT olge 4y bgsye I

g{fﬁ yﬂy
1o liants /g3 o.laih /pa3.laz 0293 S

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6544-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

N2 5 7508 (5 el 1,05

References

1. Alexander JT, Hai FI, Al-Aboud TM. Chemical

coagulation-based processes for trace organic
contaminant removal: Current state and future potential.
Journal of Environmental Management. 2012;111:195-

207.

2. Audette RJ, Quail JW, Smith PJ. Ferrate (VI)
ion, a novel oxidizing agent. Tetrahedron Letters.
1971;12(3):279-82.

3. Institute of Standards and Industrial Research of Iran.
Drinking water physical and chemical specifications.
Tehran: Institute of Standards and Industrial Research
of Iran; 2010 (in Persian).

4. Kawamura S. Effectiveness of natural polyelectrolytes
in water treatment. Journal-American Water Works
Association. 1991;83(10):88-91.

5. Gersberg RM, Lyon SR, Brenner R, Elkins BV.
Performance of a clay-alum flocculation (CCBA)
process for virus removal from municipal wastewater.
Water Research. 1988;22(11):1449-54.

6. Ansary H. New approach for increasing the turbidity
removal efficiency of three-layer filters using nano
polymer clay in torogh water treatment plant in
Mashhad City. Journal of Environmental Science and
Technology. 2018;in Press (in Persian).

7. Neamati B, Sadeghi M, Fadaic A, Sedehi M, Azari
M, Mohamadi T. Removal of color and turbidity of
waters containing natural organic materials using
integrated enhanced coagulation and direct filtration.
Journal of Shahrekord University of Medical Sciences.
2016;18(2):122-31 (in Persian).

8. Delbazi N, Ahmadi Moghadam M, Takdastan A,
Jaafarzade Haghighi Fard N. Comparation of mono
layer filter (sand) dual media filter (anthracite and leca)
and performance in removal of organic matter and
turbidity. Iranian Journal of Health and Environment.
2011;4(3):301-12 (in Persian).

9. Sizirici B, Yildiz I, AlAli A, Alkhemeiri A, Alkhoori A,
Bufalasa F, et al. Modified biosand filters enriched with

® gﬁ/
yégg J 1F oo gl /pgs o laid /mas lg2 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Y\Y

iron oxide coated gravel to remove chemical, organic
and bacteriological contaminants. Journal of Water
Process Engineering. 2019;27:110-19.

10. Khezri M, Roshan Abkenar F. New Medias in
multi-layer filters and comparing their performance
with filter.

and  Technology.

conventional — multi-layer Journal
of  Environmental  Science

2019;21(6):167-78 (in Persian).

11. Qasim SR, Motley E, Zhu G. Water Works
Engineering: Planning, Design, and Operation. New
Jersey: Prentice Hall; 2006.

12. Shin JY, O'Melia CR. Pretreatment chemistry
for dual media filtration: model simulations and
experimental studies. Water Science and Technology.
2006;53(7):167-75.

13. Zouboulis A, Traskas G, Samaras P. Comparison of
single and dual media filtration in a full-scale drinking
water treatment plant. Desalination. 2007;213(1):334-
42,

14. Jalalivand M. Investigation of turbidity, total coliform
and total organic carbon from water by direct filtration
of single and double layer and conventional filtration of
Ahvaz water treatment plant. The Second International
Conference on Civil Engineering, Architecture and
Urban Design; 2017; Tehran (in Persian).

15. Baraee I, Borghei M, Takdastan A, Hasani AH, Javid
AH. The performance assessment of dual media filters
in different loading rate in Abadan water treatment plant.
Journal of Environmental Science and Technology.
2019;21(6):271-85 (in Persian).

16. Alipour V, Rezaei L. Upgrading of the mono media
filters in water treatment plants by changing filter
media. Iranian Journal of Health and Environment.
2011;3(4):431-38 (in Persian).

17. Memarzadeh M, Afiuni M. Investigating the
efficiency of using garnet mineral in three-layer filter
in Isfahan water treatment plant. The Third Specialized
Conference on Environmental Engineering; 2009;
University of Tehran, Tehran (in Persian).


https://ijhe.tums.ac.ir/article-1-6544-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-13 ]

£
£

AN
@ ;
\ £

m|
PR
7

oy ' o
gy \@

o, o
" of Environ™

Available online: https://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2021, Vol. 14, No.2

HETH AND EXVIRONMENT

Orginal Article

Evaluating the efficiency of a baffled-filter system with sponge media on removal of
turbidity, microbial agents, and total organic carbon from water

Zahra Amirilagmuj, Gholamreza Moussavi*

Department of Environmental Health Engineering, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 14 June 2021
Revised: 28 August 2021
Accepted: 31 August 2021
Published: 22 September 2021

Keywords: Turbidity, Microbial
contaminant, Total organic carbon,
Baffled filter, filtration

*Corresponding Author:
moussavi@modares.ac.ir

Background and Objective: Access to safe water is critical for protecting human
health. Turbidity is one of the main physical parameters that affect the quality of
water from both health and aesthetical points of view. Therefore, waters should
be treated based on the standards set for turbidity before consumption. This
study was performed to determine the performance of a bench-scale baffled filter
system for removing the turbidity, microbial population, and total organic carbon
(TOC) from the contaminated water.

Materials and Methods: A lab-scale Plexiglas baffled filter consisting of five
compartments with a total working volume of 2 L was designed and constructed.
The polyurethane foam cubes were used as filter media. The effect of turbidity
(10, 50, and 100 NTU) and surface overflow rate (SOR: 7.5, 10 and 15 m/h) was
investigated on the performance of the developed system.

Results: A direct relationship between turbidity, TOC, and microbial density was
observed in the inlet water. The efficiency of the baffled filter in the removal of
turbidity and the period of the filter operation run both enhanced as the SOR was
either decreased or the inlet turbidity was increased. In addition, almost complete
removal of TOC from the inlet water was noticed.

Conclusion: The results of the present study indicated that the baffled filter system
with sponge media can be a novel and effective method for the removal of
turbidity, microbial contaminants and TOC from the natural surface water.

Please cite this article as: Amirilagmuj Z, Moussavi Gh. Evaluating the efficiency of a baffled-filter system with sponge media on removal of
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