Downloaded from ijhe.tums.ac.ir at 21:58 IRST on Saturday October 27th 2018

R ‘;«Lﬁduw o 5 S aloes
Ol ol laoms Clildg  ode cpazl
Yoo GAY i OYAs DLl o35 o5kt cp e a0

030552 3 eoleS g gl S Gl o sla S5 g ST S 5055L S0
Siler o s ol Ol Olgme 69y 5 Ol g sl zul - AV

Ve.sb' Ly ,:S‘ ‘9‘5)&.9 )\.:J gobl.u.h\.b r\.@.“ QVOWG Joes ‘rw| (S dasne ‘Y@UJ’.' LSJB"" J:.-IA ‘\6)'\:'" )L.g.»
amin@hlth.mui. ac.ir oy Lams Sliis S o Olginol (S p ke oS80 (w2 Sl Sl Olghosl 1 s odies 5

e/ VYY1 By AQ/N /YO sl s

e LS~

- e

il o BB 555 b g s o 255 Ok ST AL wlw Lo o (S 30 51 o Lo Og0s 50 5 L (SO g ST 1S 5 tinsj
BY Osas 5 il sl 5 Sl 5 S T 03 S5l U5 andlln ol s S feske ) (il o adeal Ly
48,5 515 s 350 (Silsd o e s Specific Methanogenic Activity (SMA) o35 il Ok CJles o (E,) &l s sl ol
!

et S o o IV i ploil (653 o VY0 (sl aid sla s 5 5 sl sy 40 SMA O30T V1 slltad s gy 10 S5
Solowo U o 30l a0 0l 37 Ol dealonil 5o 0 ) 10210 Sy L ol S gy o 0 /1Y g il g 40 /5
A (6,8 o jlbl CO, il Olyie o KOH Jla 5 ¥

M 3 VE KO Olses 0 o 7 0 Olio S 57 2alS paelS oo gl g il Voo MG/L 5000 Yoo gl Chile 5 anlllas o s ils a3l
Oljme s otalive penlS olsg s Ov e ML 5 Yoo Vev gls CLlE J5 i 4 Ok (sl 57 (slo 3 M 5 AV A LialS 35 s s
i) e 1) 5040 (5 i w0 5o /N mMEE,/L sls Clilé 5 ez Olis

Colles st (SAlsl Sl el bl Sy ST 4 Cond wlio slo CBle 5 poilSolig s Sy ST 2505 4ot
oS sl 5l 5 sl ol g e S 5 53 0 S sl (Slo CBLE 5 B,y Qg0 38 o ima 2000 (Sl o ot 025 (S5 Olae
] T oyl 50

(SMA) s315 g3lw Obio Cadlad (B0 90598 ¢ sl gl 5 K5 g (5T ¢l gl g o K5 gy (ST s S OE3,

35S Sy ke olSals oty 0aSEls cass Sl pwdige L3 1 b2 1S (5 gmmtils )
Olghol (S pske oz Vojlad Cuilly 5 50 cams Sl pign ol S Y

Olginol (i o she ol8tils (il 0aSCiils HLtils cases ity sl 83 =Y

O OMBb g 08 5 (G Jamee pwdige L1 WlE 8 ¥

Olgiool (SCi3y o sle oLl clas Sty wdige LS8 0

Shaal (S p ke olSails ases Sty owilige A3 1 b lS -7

Olghol Sy pske oKl w0 dKEils (858 smadal 5 Slel il Ll ,l8 -V


http://ijhe.tums.ac.ir/article-1-75-fa.html

Downloaded from ijhe.tums.ac.ir at 21:58 IRST on Saturday October 27th 2018

ls S5 g 5148 s S slgeig (VAAY) 0, ISen s Sankveist
Lol 255G (68 slor s (5,51 s S 0L ot ol S
Sl 1 e (5158 s s e O 51 Jool= o e
S Sl OLS 5 ol e sl by s i s (g S
Ok 5las Sl 4 Cod W o Bl el 4 Lok
(A) el a8 58 o wbs s QLT 5 Sl

Yoo mg/L VU chle a5 sl s il 5 Siegert
S 03258 e J a2 S50 4 e e
e oS e o LS Lol Fee mg/L NL cble &5
(355 (oo SIS 35

5l 03l Bl 5 il i s sla S (ol
Oliies s s 4 L gla £l whas o bn K gy 35T
S, osldl 08 Dl a8 o a s oLl ol
Jed o b bl 53 o8 85 NGB s DS 5 onl G
Syl LS el

3l s SA5ls5L 3 (VAAA) Ol ws s Camprabi
35 3L Ll 55 IS JSadal 1) s S e 5
axdllas 4t g 4o Batch olzbosl s 1 (los )|
ol andllas gls Sopn wlcblio i S 35S
2 Sk S el el 5 055G (S 5 S
ISl JS La OF bt 5 215 (g3l Olie ol
Vs SLIs3L 3l lls

A5 o s A 500 (T ials (V447) Ol,ea 5 Sans
O slaozy sl Shdspe S5l (o s Al 5o 1, Ol
ILsls 0L Sl 55,15 2y p S ks 1O 5 ¥
Seetlos ol 5 Yous Jla s 0L 5 ol
Sil= = s el S s
Anaerobic Sequencing Batch Reactor (ASBR)
Gl o a2 0 L Sl e OF s S ey
YL cLle of clae 5 (Y mg/L) S chle s,
055330 L3 sas 63LS1 5515 4 1 cpreeslos 2l (Yo r mg/L)

S s 5 50530 [2alS @ pmtie e lag 251 05 1k

----- 9 OmwlaS glg s S Sigm 1 (S3,135 56

VRV

(e gl OS5 s IS 3T e e 03l
(I gl SUS 5 5 Gy s ) s S S
5 (PPCPS) st sl bl o 5 o sols oS 5 L
5 S Sl o ge e 3 s O 51 ol o plie
SLS 5o ,8 bt 4 (0-F) el edd o sl Ju
S sy ¢ S als Gylan 5 L 0Ll 0lys 53 als
Lol o La 0T s le 3L 5 edd ldor Oy s 0 505
&0 e s O Sl aslys, sl (o s &) (nds l5s
v
LS n (S o AL S e wdal Sl sl LS S
Gy Dl o olil 4 s Lagls o 2 31l
53 DL 5 Gl el g men 50 0 s
Comar 5 S35 am § atdl L5 o S5ls)ls OLSL
5l S mTetile BL A3l e bayiSTosm 25 Soe
A (s (S35 o L o 2 53 s OF S e
il 05l 25 Slb ot 5 310 o e oSle
(F) a3l
SO 4 Oy Sl oor S 31l W28 5
R S5l o sl el 5o DLl Ll sl e
D)l J 8 Cogmr paxli 5 Jsame S8 U 5
wpd oy ke 4 S b (il o glr e 3
0B S (SL,la5k (Al adls 2525 LIy o S35
P 4 e L5 g 2l (2 Sm Glb Smerr s
SYsb agrlpe oS dim n 58 8 A 0 e s LB
L;,)T@?Wg_mlbg“udw;gdsiggm
S 350 2N Larer 03 i b5 DY samee Lo gt
(F)AEL anils e 3l g3len o adal oLlS g5, Ly
i Al glls bs s T Clale 4 5505 355 OISl
oAl s 5 AL Gl o sla (6 SL e (6
(I slse 55 losms A mmmen 353 s (5551 A3,

V) asb axsls g 5 8 0 5 adas Sl

®
1P90 Glisls / pgs olads / @ lg2 093 %9 J)

Ulpl bazo Cublsgs ole ozl Glusg fu ole owliad


http://ijhe.tums.ac.ir/article-1-75-fa.html

Downloaded from ijhe.tums.ac.ir at 21:58 IRST on Saturday October 27th 2018

Oy g cpol (500 SoSxo

23 35 Silesols SNBL 3 a0 gy 50

LS 5 4o (S odas g Olis oS 0 Sla (6 5L
4’3)'?"."‘6"“‘.’)‘5°J"€'°4'—'.’L5).‘}A;§.’M')"."il)'éjb‘)&—ﬂ
s Osapm 5 s S 5T 3,5 it e Ole L5
338 o (S5l Olie dlad o 21 @ e ddal (s
Ol oo bl Olie Lo 55 (s 55 Olie Ol s (5,8 o311 L S
35 s Ol sl 5 el o1 e Of &l
PIV Ognspr 6 s aalllan ol oLl 5l G
oerleS Sl S ZTY 50 5 (B)) 1)l sl il
e o= Sl Ol S Jlad o llS GlEy o
éj;ﬁwauxbﬂdw\(SMA)dj\ﬁ&
SSB (gls b aiead 53 (531 o 5 b B 15 S
.;)KLSAJ;UL;)'LUJBGWW;d,@

b Sy s ls
YV 31 s w03 (sl Al 25 g5 ) aallins oy
W gl s G319n 2 e 032 (S5l Olie g0
el e ol (5 ) e VY sl i (sls s s
VS bl Jb a5, Y0 BY0 a3 gdome 53 Ol ,a
das e ol 1y asdllae ul s eslatal 5,50 gl SOl

Obe e isle3T g s3liimnsl 350 S gbl SKilomss 1) IS
sldd-Y KOH gsl> sl Jby-\: Jols (SMA) o35 55
0 ol plo -0 (2a —F SMA (gls Jby Y 5 5 JUs
odd adss KOH Jslas 58 50 -

9 yﬂﬂ%
1190 Glinli / 093 ol / o)lg2 0,95

Ulpl bazo Cublsgy ole ozl Gludg fu ole soliad

14

N gams (555 (6 b a8 HOT VL clale S5l
e a5 S LS 88 ol 05 e 1 eIl 5
Ssm ST ASBR 3 5 Son sla Comor 5l ot
(Pl ks pslin

srexs 8 s 1YY als Yoo Jle s 01K s Osman
S o SIL S s A g Do 555
Gy w8 e less b aslis 5o s otd Olas
(Y4AY) Poles and Overstate .(Y) asls ol dals
Loer 2 ook Sl 55 48) s 17
22 S50 L (el el JSal IS o 20l oo
S AL AT S ) S ey s Sl o
RSOy PR N P CH-TE R (o MW N
(F) ool Sl i 66 2

BV clals a5 X5 S edalie (Yoo 0) OLKes s Mastui
@wchkgomtgﬂf\ﬂdl.aﬁu()j)pljdﬁbl);ﬂ\
Ol an s Anderson (V) col i £l adal 4 3555
-EStro 5% 5 35,5 glasl 8 dxsle JISKET (YooY
uojjplwﬁqgswwwuﬁuﬁgens
V) g b s 0 25 S5 s ] o
sy b 1y ailoe L3S s il ge Jolie s
e 4S sl s (YY) 21 s Holbrook Jle ¢l
OB (3555 53 L 035 il Sled 5l ds 55 0V-PV
od Ol aiar b oMol wias Jyb s s OF 5 ool
(N5 o s

an Lyl S dsls LS (Ve F) Ol Ses Kreuzinger
(V) sy oo o 1) b Sla 055 0l 4 28 (315 o
b 8l prelae L2la3TSMA) o35 (5le Olie lad
OL o 53 5l Olie (sl (6 8L b 5 sliad )3 Dl g
il 555155 53 3Ll Sl Sl (U545 ankal
SlS 5 Su5la30 Sl bl g ,— SMA - il
53 (o5 Dl Lol (Vo) 55 po 00, S 4y il

sl S ol Sl Slaslesl ol 5l esliul aie


http://ijhe.tums.ac.ir/article-1-75-fa.html

Downloaded from ijhe.tums.ac.ir at 21:58 IRST on Saturday October 27th 2018

Sl U5 3 S o angs (s Coall 5,S00) Slds oS olie
skl 2=pH 4V Jse oo s LKOH ;NaOH
A e

Gl 53 o3l 3590 O gy gp 5 b S g (5T
Dyossh g S5 S A g A las bl
Sl S g ST S esli ol Sy s a8 L
bl a3l o (O S Sl pelS 5l
7S b (o g S 510 bS5k 5 s /N1 0 0 e mg/L
S My Jgesl Wl ZBAY Qa5 98 5 0/V =00 mg/L cLale
M/L CBle o3 giomn 3 (o s VT LE—) E, L
AN G G et Ao s b g Oy ge a0
A ag » S0 sla by o pls

Gib 3l s s T ske Jloes tla & 903 (g3l alal
0L 53 ol s sl esle o 5l et Jlade 05 S J>
Slr s S e b L3 FTC les 3 (ls 4S5 5 ks
e as (Dl J sl izl S PAV O e 51 pole Jlome 4
o138 Jo ISl 53 lad oo s S 5 ol 030 J pomal
e Sk 353 o ol om0 oo T e 5
el 1 530 5 SC g opl Al 3 el d g
I 5SS Gla |y 035580 51 26 COD il

k:M..ul o 4.:‘)‘\ J)J}-‘)JLAJL_‘}

----- 9 OmwlaS glg s S Sgm 1 (S3,I35 56

A5l e Ve el o L Jby olasis
S A Sl g e s S e VY Js
oo aedile (L) (e Yr 50 S e | e A
S sla il Ll Jby s 28l e polans| 5 5
Lol ds S o Ol e gmn T (gle i gy e
meabline 03 ot ol ws leslin ol s by Sl yes
0330 5 (Ol L3l eyl o8 s cxlu) wls 8
;Y0 6‘*‘*31'25}‘4.(')?%%@)3 agds y3 55 VoY
sl Gk Sl Ol (V) s S el o) S sl
¢35 CO, 3 Olpe W KOH Jbe 3 Y Jyloms Lo 55 s
IS g At (5,5 o3I SIS Ol 4 5k J e
s b (Vo =V S bzl el gl 4 yas 5l ol las]
@G s bkl ol o sl oSl Sl el b
WY ¥V Jslee MLVSS s MLSS _slas b 0 5

A8 asyds 2 o {’J§
e rd LUl o ol g5 Dler Sl (b sl e s g
3 Sm i Al (S5 el (Sl Al Jold ol S
5 S (T Gl (oS | g Ol g 0 S5
sl alyl gla chale L E) §0y58 P> Ol g 4 J 50
ISz Lol s .28 S 1B eslaul 5550 ) g o

sl s 5 0 L S 51 ((KaS i |

as)Uas &3|J: oalanul 3,40 J)K"gés‘_;u 0 gt g Slasein 0N d}.k’

COD

e cchale 8 foon)
)
EARTY S P A s S
OS85l 5 S Sl s
VO VEr s v Sl Al
VO » aqy. v S Ao
VO« AYO v S s el
O ¥ v S el
(E2) Jsal pab )V Sl 5 by 85050
A3 pS e 0rbe)
/Y — 5Y» oee) =¥ v J bl
s rions SE 9 2 W
\qY Ol uzo Cuiil g ole ozl iudg ju oole aoliliad


http://ijhe.tums.ac.ir/article-1-75-fa.html

Downloaded from ijhe.tums.ac.ir at 21:58 IRST on Saturday October 27th 2018

Oy g cpol (500 SoSxo

ol o Iy a8 & LS 5 oglans gla chale Y-F sl

H&JJW@J‘_@J:X} COD_}LSJ.;J)JQL'LAJ?SU}L

SMA (mlCH4/gVSS.d)
Ciprofloxacin. 0.1& 50 mg/l blank
~o

SAM(mICH4/gVSS.d)

—
—
-

-

>

—

—

\Ye
oo
-t
=
=
= Ar
=
S0
£
=
: -
]
=
S
-
s ¥
]
]
=
=
s Y
Pt
k=
Q

NEL I olis L;.L;_,S Ol

ls ail
slackle S0 a by e glaylb VoY sla K458
5 eSSl s (S Sl 5 (gls S T sline
sdalin romd Ol A5 Olse 6oy By 0p0p50 ¥ IS
03,5 354 OUS 55l elIS a wr by e glaslased 5 o0
PSR LS-'\;%MJQ) 6&@%){,56&@%9}»\&

—O—Cipro. 0.1 mg/l —<— Cipro. 50 mg/l —@—blank Y
—&—Cipro. 1 mg/l —#—Cipro. 5 mg/I|

hYe \4Y YAA YAY

—->—mg/I + « Cipro.

—e—blank

—&—mg/1o+ « Cipro. r

——mg/IY++ Cipro.

9
@)
Qx

o> T2
=3
% B

¥ 28
5 =
-
290@

Ay ”'é
g ¢

vy B2

\

fA. (N4 VY VZA
Time (hr)
YO

/8w (o7 "urdexopoadi)
(P"SSAS/FHOIW) VIS

A4 \4Y YAA YAY
Time (hr)

YA ove VY VEA

(4)\ (0) N ‘J»Lirs‘_;\.ac,.w.é); Hewri))) :‘55“9‘&@&“‘?«‘. a}‘udjb dbwﬁb‘}:& ‘5}Jﬁwu}l§jm s.{:J‘,:a ;;QI):JU ZYJSJ
255 05 e @) o L sl 5 ()00 @ Y (O ¢ ol sl sl e (0) 5 1 53 ¢S he(@) i b asls 5 ()01 (WO

9 yﬂp
1190 Glinli / 093 6l / o)lg2 0,95

Ulpl bazo Cublsgy ole ol Gludg fu ole soliad

14y


http://ijhe.tums.ac.ir/article-1-75-fa.html

Downloaded from ijhe.tums.ac.ir at 21:58 IRST on Saturday October 27th 2018

----- 9 OmwlaS glg s S Sigm (1 (S3,135 56

Y0 4 ——mg/l-.) Oflox. —0—mg/I) Oflox. =~ —&—mg/I¢+ Oflox. o
—O—mg/" + + Oflox. blank L ap
Yo |
®
E 72}
) L VO E
4= 0 Ssg
52 )
Iz oo £ 2
Q = = U?
EZ ) g 5
=3 vwE ¢
s [ [ Sa-"
£ o
E |
5 Lo
aa®. A,
,—v""-
Y2 S ezeRsd ‘ ‘ ‘ Lo
' hYe \aY YAA YAY A« ove
Time (hr)
Ve —0— Oflox. 200 mg/I —O—Oflox. 1000 mg/I .
= —e—blank —— Oflox. 500 mg/I
]
~2 Ve - Y0
T =
25
> 72}
s N - T 82
==l s>
g2 E)
ER s ST !
3 g 2E
F +
Z f. SRR 7]
g =<
\g Lo

’ 47 \4y YAA YAY
Time (hr)

FA ove VY VZA

O (ON L(A)'u\ uJALﬁrs‘_thw.&)b (J‘) Zdj‘}h&w” a}\_‘g ‘5JL~ QUAMD‘}:ﬁ SS9 WLWS‘,U}‘ &:‘J” &;DT }:SU IY'JS.-’&
255 05 e @) o L aals 5O e (@D (OIY s ol sl sle il () 50 s pf e (@) s b dals 5 O e+ (&)

ol (WY ISK8) ol oas saal e 55 +/\ —Omg/L
S o 5 oo S 5 5348 3L 0T SOy Ll 5 oo p 56 50
Axy g o3 g0 0 la5k el s S5 sla e o 2 WS BE,
odd o Lasls (ghosle 4 ba (6 8L Lo 55 O 4 5
POkl (K5 s a8 ShB L i s 2 53 45
Oleily [l Lol 5 65,8 Joosla Sle sla (6 SL sl 2

\a¥

&

Cou
Sl G s i g Ol Ol Y S

Aol 4 ped baslde 53 o laS 5oy s 0555 sl
cdalie (CI=Y) S35 a8 5 5b lon das e O |
ML 6 28 53 oS oy o CBLE Sl 05 e
S3lsh o o 53 S5 Oe il sl ) — 0

63 gd>wa > EZQ}_AJJA):JZ_i\J.e\U_i‘ASCA_m‘o.,\_J

®
1P90 Glisls / pgs olads / lg2 693 %9 J)

Ulpl bazo Cublsgs ole ozl Glusg fu ole owliad


http://ijhe.tums.ac.ir/article-1-75-fa.html

Downloaded from ijhe.tums.ac.ir at 21:58 IRST on Saturday October 27th 2018

Oy g cpol (500 SoSxo

Vo BV aals s e Wl el nlBl L s,k
ealin Obe A5 55 alaie [RalS dops il s 0 S s
Veromg/L 5000 (Yo sl chale s opl pegdle S
Olor &0 o 5 42 Ot A 5 2lS el 5l ol S5 5
Chle I L ¥ s 4 am 5 s Loy AA 5 VE PO
Aoss i 53 e S e 0V =0 wals 5o S oy o
A EA malS 5 s K edaline Olie W 55 53 ebiie 2alS
dresbe clle s s 5w Ol g5 s s M
sdal i e wlS g e S50 210 mg/L 5 Ve
05 e/Ngla chle )5 00,5 A5 rem Olie Ol 5
2 A e IV A PP L S0y 1 e S e
S5 Ol Ol D50y 58 Bl LIBIL oS )5k &
CBLE 53 Ggesgn AP (e Ol Ol 3L )3
chle oS eul 1) LaVe A E 0 mg/L
oS il e 110 e (63 Ole Ol5e L)+ m/L

sl
bjeuiwsgéuawwm@t;\yu@u
S5 Sl aslis |6 (V4A2) Gamel-El-Din &lalas
BESPRWP ST U W TS L AP DI NSRS
Ssoee OO a5l Sl g5e (3lp = m2n U5k
BB 2 0, VO S TVIO YD sLachil
et (Aol 0 315 O |y ISl 5 ST gl
Sho s YO ials i 5 4 (VAAY) O 5 Sankveist
S5 Ok Olgee Gy YO 53) (gdo 3 00 5 (55510 o)
S BB 550 5 Shd g 5 5 Kb gse Ll 5 s
8 stalie 1y Sl 5 oSl S o Voo

.N)
ol s S Lallai Lav g oS 2ol b asdlas ol sl asl
s Lallal ks 5L (V) AS o Gdas il ol
SIS il oo S 3 L Lo sm 5 L ST 5

059 4 IS sl (S3lsa o b A LB sy 5,

9 yﬂp
1190 Glinls / 093 ol / o)lg2 0,95

Ulpl bazo Cublsgy ole ol Gludg fu ole solilad

V40

ChL e ol edt ($3lsn g o) 00 S Ol
S 5 eSS (SXolskan Ly e olS 5 ol S
S SaS (Sl o s 2 I s s SL g
Lossd podalin o-Y |2 5 a8 jsbolea Llie s
Ver 0o mg/L ¢ 58 s pellS Uy s clale 21550
Sl s Ol Ol a3l s, g0 (s31sm o o U3
O mg/L sla chale oy Sole plaS gl 4 S Ll s
s b8 oy s oS Lol )l e B Y
S Ol 0 353 on (e p S sl S )
O e 3 Sl oS S e Bl LI5S 23 S
Ol 5alS o 5 0l d S35k i o S gla (5 SL
RS RS BRI ERT-E NP L

slackle ol 1 s Ol Ol (0 5 WY K
Il s e e 0L Wl Sl a5 o late
Celw VEA by la Ly sad 55 Ok 53 ey 5 A0l58
PR { I (WP TP W S U Vo] PR PN P
S ser Sl 5o e O caglie 5 (3l o o L
e O jr eyl S0 Clale e 5 5l Ll
Lilad 55 S 5l 51 S BT L o S22 (s 5
kS o A e S sl S el S s e
YL sle Clals onsome 5 5 50 4S5 (gl A O35 s
3 S sl 3550 55 1y el s a LS Sl
.;l:mﬁ.’u“

r;dgam)h 639 5 (s 5 Ol Ol o =Y K5
Aas oo DL 3l o o) 3 By O A
GAI 5 Ole Olsn ol (aslio 5 JS3 55 4S5 5b Oles
Sl S Vemg/L clle o oS0 mg/l clle s
slecble 5l sl Swjlssl s Lly eetsly
AL e 6 8L ol Ole dlad (555 1 Ogeu 8 VL
S50 S S (515 Opes 8 Ll 65 sdmes Y-F gl
ol Bl COD 5 sl 5 Ol STas Lo of o esla il
sdallo Y Jodo ;345 b Oles das o 0L, by e


http://ijhe.tums.ac.ir/article-1-75-fa.html

Downloaded from ijhe.tums.ac.ir at 21:58 IRST on Saturday October 27th 2018

----- 9 OmwlaS glg s S Sigm (1 (S3,135 56

Q%jﬁuqoljwjuwﬁdbﬁ)jduwp aJ&SQQWYQ@t}.AJBWUKﬁ@js«SJGJ
<3 S am Lallal sls cus <oslize sla O 50 5 L 5SS ol sline gla clile 5,5 55 S cl
Qw;w‘)ldhﬂjw‘ougﬁduéﬁbrwd Q\JJ)L;J.’)\JJL‘\})JLM‘)‘)J dﬁi‘:“‘i QKA‘Q)A))A
Ly e 6 SLS 5l 250 2 S gl ams 5 o g5 S8 5
\er ——E2.0.1mg/ll ——E2.1mg/l ——E2.5mgl/l

>

= 1Y

2

S

g_q Yoo

u~m

S

Zx -

;,u

2] E ¥

b=

b Y.

=3

7

95 14y YAA YA¥
Time (hr)
\ee ——E2.10mg/l —®—E2.25mg/ll. ——E2.50 mg/l

Specific Methanogenic Activity
ml CH4/gVSS.d

. af 14y YAA YAY
Time (hr)

f}ful‘:‘(A)o} @) (@) “}aursk;u;:.hu):(uﬂ)dﬂ}.hdwﬁeﬁ} 65"‘de“’|}?‘63)sz QJAJ}&J;\S YJS.&
J;:J):(:}f‘;\?a(A)O' s @ YO (@) ¢ els sb gla chale () 2 s

@0
P90 Glingli / pgs olad / ,lg2 093 %9 J)

\RV4 Ol bamo Cuil gy ol ozl gy ale twlibad


http://ijhe.tums.ac.ir/article-1-75-fa.html

Downloaded from ijhe.tums.ac.ir at 21:58 IRST on Saturday October 27th 2018

OS2 g ool (g0 Some

s AV s e, 8 eV bl B Oy se
e eV SV gl Bl s LS e
Gla Osaosm 5 bs S (S35, i iyl 2
e Sl S ik s 0 4l ol 30l )
Silsr 2 sl p—sla o gl Ole e s G e

gl (kg ls @l;.p)(_gjg.i b S asss

S5 4o
S 3pd o 6,8 g aalllae ol gl sl
G S i gle chale 53 S oy o S50 ]
Cled (g mia SKIa30 s paaleS 5l 51 S5 ]
E, 050558 (romen ol ($3158 o om0 9 (S35l Ol
oS sl e LS sl s S g 5T 5 &
ol Sl bl eIl el sl o ble s

S5 b o A 5 e Ol bS5l Ll

omerlS 5 5l S g BT g5l sla by L5 edd S COD 5 gud 5 Olis Ol jes 1Y J gk

Jalas sz i~ COD sealS Ol Wiy Gilw Ol Slus chle
Ol rezg g _
g Ole A e e O e PR A el Ade (eSS
f,-f e 5 S 595 0> VSS Ao pf e
£ YAIF - YYIY ARVATA o/
MIY \ATRR ARIA Y¥/AT \
AA¥ AAIAY VY \/SF (ARS
YY/v YV /6F AN YIvY Voo
\OY/s Fo/vY £ /80 1 Y/84 Yoo
l4dAl YEIvE Y#IY - ARVARY AR
ARIA INIARS \Y/F ININE Yiere
YA-I¥ . VY /VY Y¥IA# ol

JUU WCJN E PSR & AP NP P PP P FPRSTNPR T R PR o0 ) ) IPRPRW P i SISO J PRPS

sk A= COD L ) iy il Ole gSlas> chle
B e il TR S e et e el
(‘Jf S s e il 5953 VSS F03 pf P
Y Aq/YA <IN VY <\
AN 4/f7 4 VY \
V0 AF/5F bAY ¥4 5
0/Y FOINS YVYIA VYIS O
AN FAITA Y¥f/a VE/2 Voo
OYI¥ A+/a¥ ARTA NAR4 AR
AR7A AYIDO VY/vA /Ay O -
YA-/¥ VY L/VY YYIAS dals
b9 oA s
Ol o Caiil gy wole ozl ing jy ale twlibad ARN%


http://ijhe.tums.ac.ir/article-1-75-fa.html

Downloaded from ijhe.tums.ac.ir at 21:58 IRST on Saturday October 27th 2018

----- 9 OmwlaS glg s S Sigm (1 (S3,135 56

E2 090,50 5l sla by )3 odd B COD 5 g 5 Obs Ol s F Jgbr

ol S~ COD <5235 COD e s 45 Wiy Golw Ol Sl E, ¢kl
Y s 0F Al 0k A e s g e
0 o g5 e i 5955 VSS e
\2Y \Yab 44 4 LA
yva YYYA q- Yy \
Y.V 874 'Y AR N
vq. ¥4 1o o V.
YvYy - \FY oy Yo
YY¥ \VYY? AR ) [\
c\.;o

1. Bailon-Perez MI, Garcia-Campana AM, Cruces-
Blanco C, del Olmo Iruela M. Trace determination of
B-lactam antibiotics in environmental aqueous sam-
ples using off-line and on-line pre-concentration in
capillary electrophoresis. Journal of Chromatography
A.2008;1185:273-80.

2. Carballa M, Omil F, Ternes T, Lema JM. Fate of
pharmaceutical and personal care products (PPCPs)
during anaerobic digestion of sewage sludge. Water
Research. 2007;41:2139-50.

3. Carballa M, Fink G, Omil F, Lema JM, Ternes T.
Determination of the solid -water distribution co-
efficient (Kd) for pharmaceuticals, estrogens and
musk fragrances in digested sludge. Water Research.
2008;42(1-2):287-95.

4. Arikan OA, Sikora LJ, Mulbry W, Khan ShU, Rice
C, Foster GD. The fat and effect of oxytetracycline
during the anaerobic digestion of manure from ther-
apeutically treated calves. Process Biochemistry.
2006;41:1637-43.

5. Boe K, Batstone DJ, Steyer JP, Angelidaki 1. State

VaA

indicators for monitoring the anaerobic digestion pro-
cess. Water Research. 2010;44(20);5973-80.

6. Amin MM, Zilles JL., Greiner J, Charbonneau S,
Raskin L, Morgenroth E. Influence of the antibiotic
Erythromycin on anaerobic treatment of a pharma-
ceutical wastewater. Environmental Science and
Technology. 2006;40:3971-77.

7. Lallai A, Mura G, Onnis N. The effect of certain
antibiotics on biogas production in the anaerobic di-
gestion of pig waste slurry. Bioresource Technology.
2002;82:205-208.

8. Massé DI, Lu D, Mass L, Droste RL. Effect of anti-
biotics on psychrophilic anaerobic digestion of swine
manure slurry in sequencing batch reactors. Biore-
source Technology. 2000;75:205-11.

9. Wang Y, Zhang Y, Wang J, Meng L. Effect of vola-
tile fatty acid concentrations on methane yield and
Methanogenic bacteria. Biomass and Bioenergy.
2009;33:848-53.

10. Jawed M, Tara V. Microbial composition assess-
ment of anaerobic biomass through methanogenic ac-

®
1P90 Glisls / pgs olads / lg2 693 %9 J)

Ulpl bazo Cublsgs ole ozl Glusg fu ole owliad


http://ijhe.tums.ac.ir/article-1-75-fa.html

Downloaded from ijhe.tums.ac.ir at 21:58 IRST on Saturday October 27th 2018

OS2 g ool (g0 Some

tivity tests. Water SA. 1999;25(3):345-50.

11. APAH, WEF, AWWA. Standard Methods for the Ex-
amination of Water and Wastewater, 21st ed. Washing-
ton, DC: American Public Health Association; 2005.

12. Van-Haandel AC, Lettinga G. Anaerobic Sewage
Treatment, A Practical Guide for Regions with a Hot

9 yﬂp
1190 Glinls / 093 ol / o)lg2 0,95

Ulpl bazo Cublsgy ole ol Gludg fu ole solilad

144

Climate. Chichester: John Wiley & Sons Inc; 1994.

13. Irini A, Madalena A, David B, Liliana B, Luis C,
Alan G, et al. Anaerobic biodegradation, activity and
inhibition (ABAI). Task Group Meeting; 2006 Oct
9-10; Prague.


http://ijhe.tums.ac.ir/article-1-75-fa.html

Downloaded from ijhe.tums.ac.ir at 21:58 IRST on Saturday October 27th 2018

Iran. J. Health & Environ., 2011, Vol. 4, No. 2

Inhibition Effect of Antibiotics Ciprofloxacin and Ofloxacin and
Hormone p-stradiol 17 Valerat on the Methanogenic
Activity of Anaerobic Biomass

Heidari M.}, Saffari Khouzani H.2, *Amin M.M., Ghasemian M.*, Taherian E.5, Attari L.°, Hassanzadeh A.?
"Department of Environmental Health Engineering, Shahrekord University of Medical Sciences, Chaharmahal and Bakhtiari, Iran
2Department of Environmental Health Engineering, Health Center No. 1, Isfahan University of Medical Sciences, Isfahan, Iran
SDepartment of Environmental Health Engineering, Environment Research Center, Isfahan University of Medical Sciences,
Isfahan, Iran
“Department of Environmental Engineering, Tehran Wastewater Engineering Cooperation, Tehran, Iran
SDepartment of Environmental Health Engineering, School of Health, Isfahan University of Medical Sciences, Isfahan, Iran
SDepartment of Environmental Health Engineering, School of Health, Ahwaz Jondishapour University of Medical Sciences,
Khouzestan, Iran

Received; 15 January 2011 Accepted; 11 April 2011

ABSTRACT

Background and Objectives: Antibiotics and hormones are excreted with other wastes following
their influences on bodies.These substances can disturbed treatment process by their entery to the
wastewater. In this study the inhibitory behavior of antibiotics Ofloxacin and Ciprofloxacin and
hormone [ stradiol 17- valerat have been investigated on Specific Methanogenic Activity (SMA) of
anaerobic biomass.

Materials and Methods: Twenty one SMA tests were done using 120-mLvials in batch mode. In
each vial, substrate, biomass and biogas were occupied 66, 17, and 17 % (v/v), respectively. Each
test longed in range of 15-30 days. Produced methane was measured by gas replacement with 2N
KOH solution as CO2 absorbent.

Results: In this study, at the concentrations of 200, 500 and 1000 mg/L of antibiotic Ofloxacin, the
methane production reduced to 45, 76 and 88 percent, respectively. Reduced methane production
of 68, 81 and 88 percent was observed in Ciprofloxacin concentrations of 100, 200, and 500 mg/L,
respectively. Cumulative methane at the concentrations of 0.1, 1, and 5 mg E2 /L was 66, 90, and
121 mL, respectively

Conclusion: Antibiotic Ciprofloxacin at concentrations similar to the antibiotic Ofloxacin have a
greater inhibitory effect on specific methanogenic activity of anaerobic biomass. Also, the hormone
E2 at lower concentrations showed more inhibitory effect than other two antibiotics Ciprofloxacin
and Ofloxacin.

Key word: Antibiotic Ciprofloxacin, Antibiotic Ofloxacin, Hormone E2, Specific Methanogenic
Activity (SMA)
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