Sl ylow WO 4iai 43 (Sxiwo g (S sew JUd (S5 awslio

= PhD)esl3 et 5 s S5 = PhD) 5 ke ol 555 755 =" MLSCIke 5 5 gyl i 0 is™="(PHLD) 5 5 313 0 S5
'(MLSC) sosl domnr = (MLSC) s 3 gt haes
A sk odS8s OlamgaY drly Sulal3T oK1 OlreaY 1 gme 6 kg 5
monire.ebrahimpour @yahoo.com : <5 ) oy

VIV :bpdy b QNPT ol 5s

oUW

B30 O 1y Sl slowy S A4l D939 50 ¢ il slow OB 455 Lo (13 bl AL Cale) § O 2T S e 31 (S sl 33 cmilin BL-duiad 3945 1Ao AR
G 4dad 3 Jbd oot GO 45 adl W19 o0 (3l 3 PP el 0D 53 95T 93305 polic § (ohw (lowd g0 ¢ 3ai S H sl 518 5uo s (i slowy S
ol D9l (S yedh Mo S 4dal b Jxo SMNOB

Sl slon DB 4dal Sl &8 Sl 2 b S Sio JUb 2 S duslin 1DAR

o 2 § OB MLSS 9 COD BOD (83gh dlo> yo i 31 g § by A 08lakal 3950 91l (B3l (B9s 31 Jbb oyt S 2b3s ol B 595 9 Slge
A

oY/t S xe Jb o ST 9 BOD COD (812 oo 5 4 w338 Mo 33814 (5 568 J1sd oo Sl 9 392 0380 (B3lgn Fao 9 cp by 1 bS
oL 4bai (Sl p (Fxwe § (S yeh JW 3 SHI o Sae g BB Sl 45 310 Ol 295 Cuwity S selsbl Og03T .09 BOD (COD (8l p wui § 4 Ao yAY/Y
2051099905950 9V (Aled O (w1 Sxo DG Lol 351 3959 (Sl slow

318 Sl slow DD 4dai 33 YU ST Sl x9S sad S 3 95 B (S doml

A-VE i Olbas AO a)w¢j>}% o3> OIS Koy r‘,l.o o ales

Sunl Sl pen 5 ol 0T pas (S5 )1 Cor o
L ekipl hew Gl Dl 5 ealiS b
ssba Glslen OOLBL sy 3085 51 (5l 53 (0) 5 0
b e 535 00 4, ($505WS Glage) 4 ks
ol Sl el S 5 Skt olacd 3l
S s 5 o Jld 15 Slge 3555 (rimman 555 8
5> Sl 4 pslie slag L sbajl 4 e o
G e Dlske Gb oy Bk S (Vs pd e B
@ ks glaslibal Coles Osds Sllen lacdlals

V)l § gm0y slalaes
ol wdar 5 Sidem el eslinad
St om S Al s s Dl Slsles
whds 53 glos oS 3 S lls b o T il

S0 K3 30 (313 3gn [N /B Obu ylow 0 319 s

o0

g e gt glacS 5 lasll mie ol ey
Lasls Lesdde gl b a&ilel slacdls cle
Lo b (MAispde Csmme BBE 5«
s Olslen e il OBl ) Ve il
Ulge Ao gl iz Sl gl s Aol ()55
(ol eSS dnslen GlaeslBLl S g5l
slee s 5 13AS slews oS5 uSlesl, Lole
A LS gbess gl ol (MAEL e
03 S slacaS 5 5 st slassls oSy s 5T
opon 5035 s5e adal Jpems Glagtonw 51 nsd O
St addl 5 Lpd e s lipdy Gladezee 515 Sl
oty ki T SUI 5 e S Sl i ekal 6545

ol sbol 4 SbaSy ar s (83,5

S eSSl (O

8 Sy pshe slals g ¥ al pyle aaSCals OlomaY dmls Sl lT oSS (OlnaY Y il sdSLEls (S (S ke oKl () q



O“)K.Q.Aj(5v}i]éﬂﬁﬁl)jjfs.\—4.lﬂ}5‘)ﬁﬁﬁ‘ﬂ\aﬂh—d}})‘éﬂjzgé

))LW)L&QJA}COD)BODQJJJOJY’A dﬁh:\}h
a5 S b s mee o 450 MLSS iy

Glaosly aes Ad (5SSl 65y, 0 5 YO ol sa

sl Sl glis p andllas b 5 el @l a5

Dl b laosls BTl 0350 hla3T LSS Y JBlo L

i s g ) S Ty 6 ,melLG O5e5T 5 SPSS

Fad's
53 A s s o 4 Glsley DS il L
» COD ,BOD Gli> 15 s cales Lbe Ol
S50 Ao AY/A (o 1 3A0/A S 5 4 03, Alea Ol
Lo, 3AV/A 5 Lo AT w550 5V 51 e SIS ol s
O o I ISP (P R
e OMSL wlaiar 258 L Jeed 4 Sl
Sl LS s 635, 0 5 Y Lle Ol s Of aslsn s
0+ 5 4 COD ;avr aY/A do s 5 « BOD

ols Olis YoY b SE s & Welew AV/E AT

Cewlods

a4
Y arr e
N eryery
;ﬂ w |

4 |
a
o 2 ™ A8 —
2 AP
o3 M AT [
a 2 W BOD
8 AF I
EOA oD
% A -
b} YA

\ ¥ 1
(333) Solgn Sle)

Astcod sBOD Gl LIS obally ey S

St o B0 s Sllen
avr avy

(J30) (uiss Oa)

©

mBOD

(38) ks 524 BOD 5COD i (S
A4 a w6 e <

<Ml COD; BOD G- 1lS Oleily gy Y IS

e o b cod She by

Sepsba Wil Oler 5 Ol 5 Sl OLSL
b otiles CSSb lecbiais doysVe 3 by
5 0 i b G5 kS W s das e S
b SIS G i ) g 055 il
0 S S (bl s S (AL
03 &S e glags SU dhax Sl s o LSS 1, Jled
S S (plges g A oLe L5 S e iL b 2]
9 S Camar Sl Ol Ll H.(V o)y e skl
sbabrada L gpd gbhabaia Jd 2 o
Olp 6ty 5 a5 3yl spms ines SSLSL
ol Ol b cline Slsles BB wda s Lol
5 et Sl ol b o 1 eslizal s
Gl S Gamlie 5 Slolay OOSL whas )3 e

b w9y 9 g0
OSL wlradal Jad Gl gladigas 51 G ol
s s ol olad mlio ASL dlraial 5 e
S Balal Jsb e (ols paisad AS s s 03 28
5 St ML dlbradar 228 5 b Jld e 4sel
P SL s Jsge A Sl sboen 5 s
e s Jame olesl 4 5 23S e Glislen
Sy 0 3TN aslea Gy sl dle o Bl SIS
Jsb a5l lailszal lacd b5l oy ad eolinl
U G a3 AT e s e Bl VO S e 5 T
VOl 4 oS pa imio 5 St o Wse e DS
@ Oleslog ol OOBL s 5 iy xSk 55 2
oo P e D S BB a2 Y Ol
25 e (Pl g0
(Biochemical Oxygen )L ), b bag e 500
<kl , winkler 5, .. , Demand) BOD
43, « (Chemical Oxygen Demand) COD
MLSS (Mixed Liquor , ;L i85, .55,
5 ol gl bl s lukal 50 Suspended Solid)
COD, BOD sl :0Y)us plil 5 7,5 4 Dol

\Kl \YqY ;ﬁ.é)}jj//\o")\'“":/f}’}%")}A/‘;‘Mﬁ}if’}k"K‘:‘Jb‘d?“



lwobay OABL aial 3 ams 5 s ,ed b o SIS anslie

5 35 WHO 5,libul ltie 51 i obieley oSG
O3l ot 4 el ames 4 ol Lay OB oS s L
Elisa  gi= 5 (Y)ssd e o 2ol 5 b
Mol adas 358, (YV)OLKes 5 Hastuti
s (Membrane Bioreactor)MBR 5, « S
wias Ol 5l sume eslial gl » Fixed Bed Biofilm
SYME 51 S 4 2508 ot BB b e 3 s
T ol o sls 0l 5 ke, omgl sl zs o BOD
Ol e o W62 Gylas (gl sl aioas
Ol ada o (YVD)OLKs 5 Golar ids s
ol S s Silsaie LSty 3l eslinad ULy sl
- 3l L Sl JDL OG5 sl OS5
50 o Al COD gls mlyl oy, cpl o3 s
Ao COD Gl ds s &S Ay Ol 58 W5
Sk VL Bl Aoys B S e G 3 &S
L (Yoo, Kes 5 Xianghua Giss s (Vo)
whal p Sed slis b sabss Sl 5l eslid
5 NHy«COD Gi- s El Ol LS
E.cOli .l o Ao AT 5 A QY C5 5w o (S5
N W R L CIR VRN RPN - S PR WSV S T
Gl LS s cpl s OVCSIL Ly s K &
Je o 36 cow JSlhusles ol COD ds jsav/Y
el s s

2 SRS Y)Y Jl s oLSes s Budhi Primasari
2o Bl e UL s, OB (il ada
ol hay cal o3 sls plnil OMSL (S5 T tals
OVeY0 VYo e o Clale 5 (Y 5 V/0 o 1/min) aslse
Olos cp it o8 53 OLE 8 5 A 03 LIS vvemg/l)
sl ly ey s COD Gl o iy aslsn
oo CODGA- o ze WYormg/l ) clls
2 Gde i edd el G g3 5 (W) S
YNV S YAVYY Mg/l oo e 5 aslsn Olej o 2l
el Gy 5 5 e o Sl

,3COD ; BOD Gl a5 5 8,lbl 05 0 ) IS5 s

T REReS LTSI R A N TPV Iy u"]

). ara ATdarrayy SYTART VY
9 A T o
Y
4 A 4 |
b
a T M BOD industrial
©-3s | |
E‘«
8 a. | % _mBOD urban

5
«Q j\v‘ i -
2l cop
J) A ~ Industrial
«i Y. | -
kY AR |

\ \l 8
(530} (2eisa Ola)

M BOD ; COD i =l aslie w) XSS
Sxs 3 (S o) 6 Lo Sl slay
COD : Biochemical Oxygen Demand
BOD : Chemical Oxygen Demand

o g jd;@—i(ﬁdd‘f. L;A;\}AJ.\;MLSS Ol}.:n
‘5‘;1 055,50 5T Jml_,,a)'\.)w.}\\‘o“ FAv o s 5
Sl 5 YWVTVT YWYV D0AYs 5 4 (5 ,ed oo

Cowds YYAYY/Y ATT0/00 $VAYV0/N oo o

(8 JSa)al
o -
d.‘
Flaver [
N VA
5 .
g T T YYVYVY fYiEE 2 5
g . _vﬂéélf R
= Ta [ B H_'-M:\—w
em <! B

(330350 e
5 J8 oxo 5 a0 P MLSS aylis 4 b gy o s goi £ S

P Ay

S5 domis § S
BE Qb&mﬁ 9 Ekhalse Cslo s rl}u‘ d;bﬁ 6[.&‘.};1})
)‘ o LA) u)b«)w u)LALﬁ J.?l XD » YA JLN
Sin St bl 5 oS G s Ollay
sy S 85 s Son 3k (sl s Sl eslisd U
WSSl o sSsn ol GlasSL Sl G A
)) L:.JJJ.;'\ 4&%&.&‘ ‘M ‘kfr‘;'\]"" gwu‘yﬂjby

Shedel s oleand 50 500 (gla ke AECEL OB

\YaY wé)}}//\o‘s)laﬁ:/rjéjwA)jé/bwﬂfé..:ﬁrj.k.&aK.i.;b‘d;'u’ B!



Q\)Kﬂﬁdjibﬁ»l)}ﬁ;—dﬂﬁjﬁﬁalﬂ\aj.::..a—u;'-};\;ﬂj:s;

s Ol b SS S L e 5 Gt o) 0
3ot aler 5ay 0 03 Sl Rl e, 7o)
SaSam U5 bt ol 4 s bl s Oyl
Sl adal 3 g 5 S8 o) 93 p S S
olsa s b Ol g anals YL Gl SIS Sl sl
S ket 2 COD 53 BOD Gis j5 635, 0 5 Y0
COD ; BODGlis LS U it alal, 5 ool
S w ars LSk sl s Sl OSL
33 01 ks J2alS e 335 5 ol Lyl s MLSS
MLSS 05 4z 2 45 55 5,84 U5 o o2y 55
Shy el YL G SLIS o his o
5 s M W3 e, 50 s oed slapsSl Sn
45 N e (S eb) decline 56 5505 oSS woey 5s)
s ¢l s SL s es SEM s 5 ol
GRS 3 h R e iy B 4 M
a8 MLSS 5 sl Son Ol w55 5 IS o0
Ll Sl sl SRl Sl S gl 1L
AL i3 MLSS 1.

2 AL 5 cmbie o) o 5 s b o ey
Ol o 3l M 4 g e Sl Oley adal
5ol Ol oS apie OF 53 pmse T slse
rl et a5 b Jae dal Al B s ol Bl
St o Olosad mdli L oS 3 S slgity D5 0 2y
o MLSS 05 Vo 5 Slslen Clay & i
S8 sty sl COD 3 BOD ol 055
b Ol @ ot ST 5 (St s Sl @ 2555
S YL Gl bl 5 sl Zals

o she S8l 53 wlObl K (glaesls Sl eslizal L dlis -y

ool s ) 6 OIS Jleys Sledst 5 Sap

1. Jolibios B,Guerbet M , Vassal S. Detection of
Hospital Wastewater Genotoxicity with the
Soschromotest and Ames Fluctuation Test.
Chemosphere 2003;51:539-543.

daly e3s, 0 5 T Ll Ol 5 Ao ,xAT/A (s ,4T/Y
ax » 55,05 COD 5, BOD Gl S8 L et
PESC PP RGPl P % ] B CORN W A AV H P CIN
Hossain pi=s 5 s)ls cilbs ol el Sldlas
s BB (gl adas (Y1) 01L,s 5 Khan
TSSCOD o elb s 5 S0 oS, Lo

0Lz 55500 L3 1, COD wsave Gl LT mipH
VSRR F R W PP PP ERp/ATIPCRRR
5o by el el a5y L3 alie
Silsae s il Sulb las H5S1 0 L (Y 0)0l s
LS8 Slheoley OSL adal o5y, 4 b
syl Sbarg JB el 5 JTols 5 Bl Gas
3l e 280/ G- w5 e (2l 48 0l 0L @Lﬂ

e opl 535 VDl p Slwslew HLSBCOD
090 e S Dde 3 g e AV Gl LS o i
ol ey a305a oy

OB il Sl ey S S Ul Y S 4 Sl
0 5 YA aslses 5l w5 g o 4 Sl by e
o, VY Jlesles s COD 5, BOD 5,
33 0355 0 5 Y Ll Ol colails Gl as AV
53 deglie 5l ey 3l e dlaly 5 30 i LIS
Gl G S oS bl Ul g s s o
wias S Ll 0oy L3 g ,es 2 Sl ,s COD s BOD
03 o AT/ (o A0/ LS 5w 5L Gl 1S
sBOD as 500 00i= LS L o 2 b oavslis
53 wiss 0 5 Y asles Ol s Js ol «2COD
LS s e B (6 g d g e (2

5 ol 5 S et s e o) MLSS il
3 G (FAve ) oo o2 MLSS 5 0 ) =i
AMLSS jluds aslgn 5l a5 55 (VY000 )6 e o2

&b

2. Jolibios B, Guerbet M . Hospital Wastewater
Genotoxicty. Annals of Occupational Hygiene 2006;
50(2):189-196.

3. Lenz k, Stephan H, Stefanka Z. Presence of
Cancerostatic Platinum Compounds in Hospital

\Y \YaY ;ﬂb)_}}//\o‘s)ka.ﬁi/rjﬁj%A)jﬁ/g}%ﬁﬁr"l&aK..i.]b‘dau



Sleslen BB aial )3 w5 (6 es b o SIS el

Wastewater and Possible Elimination by Adsorption to
Activated Sludge.Sci Total Environ 2005;34:141-152.

4. Tchobanoglous G, Burton F, Eddy M, Stensel H.D.
Wastewater Engineering, 4ed. McGraw-Hill; 2003:
1848.

5. Jolibios B,Guerbet M. Evaluation of
Industrial,Hospital and Domestic Wastewater
Genotoxicity with the Salmonella Fluctuation Test and
the Soschromotest. Mutat Res 2005; 565:151-62.

6. Taghipour H, Mosaferi M. Characterization of
Medical Waste from Hospitals in Tabriz,Iran.Science
of The Total Enviroment 2008;407(5):1527-1535[Text
in persian]

7. Jaiang X, Mingchao M, Jun L, Zuoshen Z. Bacterial
Diversity of Active sludge in Wastewater Treatment
plant.Earth Science Frontiers 2009;15(6):163-168.

8. Pell M, Worman A . Biological Wastewater
Treatment Systems.Encyclopedia of Ecology 2008;
16:426-44.

9. Bitton G. Wastewater Microbiology Third Edition.
Department of Environmental Engineering Sciences,
University of Florida, Gainesville. Florida; John Wiley,
2005.

10. Gang Y. Infectious,Medical,Hospital Waste:
Generalcharacteristics. Encyclopedia of Environmental
Health 2011;42(3): 227-231.

11. Nunez L,Moretton j.Disinfectant-Resistant Bacteria
in Buenos Aires City Hospital Wastewater. Brazilian
Journal of Microbiology 2007;38:644-648.

12. Andrew D,Eaton A. Standard Methods for the
Examination of Water & Wastewater.21St ev.
Washington DC, , 2005: 1368

13. Ekhaise FO, Omavwoya B. Influence of Hospital
Wastewater Discharged from University of Benin
Teaching Hospital (UBTH), Benin City on its
Receiving Environment. American-Eurasian J Agric &
Environ Sci 2008; 4 (4): 484-488.

14. Hastuti E, Pamekas R. Application of Domestic
Wastewater Treatment Using Fixed bed Biofilm and
Membrane Bioreactor for Water Reuse in Urban
Housing Area. Journal of Applied Sciences in
Enviromental Sanitation 2011;6(3):367-376.

15. Chelliapan S, Golar S. Pre-treatment of Antibiotic
Wastewater Using an Anaerobic Reactor. Research
Journal of Chemical Sciences 2011;1(6):59-63.

16. Xianghua W, Hangjiu D. Treatment of Hospital
Wastewater Using a Submerged Membrane bioreactor.
Process Biochemistry 2004; 39: 1427-1431.

17. Suffian M, Shaliza I,Primasari B. Aerobic
Treatment Of oily Wastwwater: Effect of Aeration and
Sludge Concentration to Pollutant Reduction and PHB
Accumulation.World Academy of Science,Engineering
and Technology 2011;78:172-176.

18. Hossain Khan M, Mostafa M. Aerobic Treatment
of Pharmaceutical Wastewater in a Biological Reactor.
Internationnal Journal of Enviromantal Sciences
2011;1(7):1797-1805.

19. Rezaee A, Ansari M, Khavanin A, Sabzali A,
Aryan MM. Hospital Wastewater Treatment Using an
Integrated Anaerobic Aerobic Fixed Film Bioreactor.
American Journal of Environmental Sciences 2005;
1(4): 259-263. [Text in persian]

yYay Jg),;//\oa)uﬁ:/pwgwﬁa”;/g%;;ﬁw)wkiﬂwuu?u VY



Comparison of the Efficiency of Municipal and Industrial Activated
Sludge for Hospital Wastewater Treatment

Farrokhi M. (Ph.D)'- *Ebrahimpour M. (M.Sc)l’z— Amirmozafari N. (Ph.D)3— Isazadeh Kh. (Ph.D)z—
Naimi Joubani M. (M.Sc)'— Omidi S. (M.Sc)’

*Corresponding Address: Faculty of Basic Sciences, Islamic Azad University Lahijan Branch, Lahijan, IRAN

Email: monire.ebrahimpour @yahoo.com

Received: 16/Jun/2012 Accepted: 11/Agu/2012

Abstract

Introduction: The absence of efficient sewage treatment plant in many cities of Iran and national discharge
standards for hospital wastewater makes the hospital wastewater treatment a necessity. Hospital wastewater is loaded
with microorganism, heavy metals, toxic chemicals and radioactive elements.

Objective: Tt can be hypothesized that the efficiency of activated sludge from industrial wastewater treatment plant
can be different from municipal wastewater plant. In this study, the efficiency of activated sludge from dairy industry
has been compared with that of municipal activated sludge for hospital wastewater treatment.

Materials and Methods: To assess the efficiency of activated sludge, 1day, 3day and 5day aeration methods have
been used. Before and after each aeration step, BOD, COD and MLSS of wastewater and sludge were determined.

Results: The most efficient method was found to be 5day aeration and the efficiencies of municipal activated sludge
and dairy industry activated sludge were respectively 93.9% , 93.3% and 97.4% , 97.3% for COD and BOD .
Nonparametric tests and paired t-test show that there is no significant difference between municipal and industrial
activated sludge efficiencies for hospital wastewater treatment but a significant difference between time lengths of
aeration (lday, 3dayes and 5days) was observed.

Conclusion: Both the dairy industry and municipal activated sludge could have high efficiency for hospital
wastewater treatment.
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