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Abstract

Background and Objective: Phenol and its derivatives are toxic to all living organism and are found
in oil refinery wastewater. Isolation and identification of bacteria from oil refinery wastewater is
important to identify aromatic compounds degrading bacteria. The aims of this study were isolation
and identification of bacteria from Tehran oil refinery wastewater treatment system and determine
amount of phenol degradation by these bacteria.

Method: This experimental study was conducted by using two series of activated sludge samples
collected from Tehran oil refinery wastewater treatment plant. Adaptation of bacteria to phenol was
done by culturing in growth medium containing phenol at 30°C in incubator. After that isolation and
identification of bacteria was done according to standard method. Isolated bacteria were cultured in
growth medium containing different concentration (0.5- 1.2gL™) of Phenol. Bacteria growth was
assayed by measuring optical density at 600nm. Concentration of Phenol in the medium growth
solution was measured by spectrophotometric method using 4- Amino antipyrine as color reagent at
510 nm.

Findings: Pseudomonas, Acintobacter, E.coli, Enterococcus and Enterobacter spps were isolated from
oil wastewater treatment plant. Pseudomonas spp. completely removed 0.9gL™ of Phenol,
Acintobacter and E.coli removed 0.7 gL™*, Enterococcus and Enterobacter removed 0.5 gL ™ of Phenol
from growth solution.

Discussion and conculation: Pseudomonas spp. isolated from oil refinery wastewater treatment plant
has highest phenol removal rate in shorter contact time than other isolated bacteria.

Keywords: Bacteria, Phenol, Refinery, Wastewater treatment

1- PhD, Associate Prof., Department of Environmental Health Engineering, Faculty of Health,, Mazandaran
University of Medical Sciences, Sari- Iran*(Corresponding Authours).

2- M.Sc. Student of Environmental Health Engineering, Student Research Committee, Mazandaran University
of Medical Sciences, Sari-lIran.

3- PhD Student of Microbiology,Department of Environmental Health, Faculty of Health, Mazandaran
University of Medical Sciences, Sari- Iran.


mailto:dianati.tilaki@gmail.com

v

oS 3 b (L (2 lwbd g silulus

osbeol 5(WWesysiy polisesise  «(19)isims il
b W55 4y Cod 65 R il Skl agr (09,50
wosa> & sl Lo | (Sogll 68 (sl g anils oosy b
s sleyst lbs gl gl 690 LS
LS 5 ol ladasre oYL oy jolaie 4 Ji8 ouisS
& lwlas QT yodle (YO)owl p3¥ Galizes sblio jo L8
wps 4 B & e 2LSL slbase olulis
Sery b 055 53 ilgise 923l s I Slse (S5l
Ak Sebe (55990

Gl 5L olulls ase) jo sogae Oladsd Lo jelS o
5 iz 4 Glsie 45 ol ons ploml b 0uisS 4520
O 5SS A Ol 5l S sS4 s plulid
e oyl (YY) S ailsog) § Lt azlyo T 5 (V)

5 Silelaz o)liys el Jos 4 o pwyp 4 4z b
L 98 o i olRadly ool 5l b 5L olales
S g 8L Coonl 4 azgi b cl oot piiie s
dAL?u u.:‘ S olfw..:YL: u)LoL‘B 5 J.,._B JRSELY 4 5 =1
AL plelid 5 ilalaz Guion nl 5l Bas 235 ©)50
u,u.u 9 u‘)-éH Y cliHAYlJ s.))'l.»alﬁ A.MJ W)‘ >

g2 00l e (slags 2L abiwsy (B8 Bi> g o) (e

b 59, g dlgo

Sl adsed g (2l talesl - 2 g9 il adlllas
el Jlod ol i (p0lg SOU lad> e 90 5
5 ool VY0 Jls o oy i oSty ¥l (LS ails
B ool 4y oy, S ilwa=z0F sl o laasgs
S35 pode oS iils cblagy 0aSiils (655t g,
Bid 5 18 alesl 0550 5 Jiie )55k
Sy oS bame 1 Jid 4 Al g5 slo L cds
P Y see ojlas ¢ i 5 p)S ) ClgS ojlas Joli el

9 dp 05 0 W kS mow ) p e S0 g G

doddlo

o Sileg)l glageSgpaee doxr I o] cliie 5 Jid
i sl oSVl sl gosnie gilio Glay y o5 aiies
oo oS5 windy My OB cerdisyny mbeo
S s 5 35 292y Ko mlio golaai 5 (sl
SlaS 5 097y (Vogd (oo ol mlis ohygy ) lae
S (S Sl oy czge Sy e o b
397 Geizen 5 (59515 SN (adl Dlsgzge Wos (53U
4 (V)00 )5 oo 05 Slogzge 40 () ol D) Gl
Co) 50 5 Sz slo oun¥T 09,550 b JJo (en
Consy bame cblis olojle Cogll @ls sla oanYl
3 s jlre cdale ST o> (Bl 5 (EPAYK, ]
Jo el 2y 08 e o0 glie (295 Sl
J 057y Syge 0 ol G5 5 (bl SleS 5 JSs
Al G sl glole slaal, ulul  c ol o
oSS ) bl O s (kb el e
(D)

ol Sl 5 T 5 b Bim (sl (—ilie sl
iy grlianST (ugSian Sl ((rlans iz (Ggemli]]
sLaghy) 9,00 3929 (Saje—Jg sLaby, 5 5L g0
BAm 0 ol d 55058 sla gl an Cumd (So3sdem
Al (o0 Sy b b S5l 5 4o 4y (g 00 ooyl
(%)

oSt gl el et SlapeilSlgSe (595
SOl laoaiss ap plye 4 gyl 5 bejes
O ol 0 g Wl ead gy g ilulazr e Sl e
G55 bl (N)1s,55 5 G Coel 5l Lo S
@ JiB 5l adlgi oo Sl 3525 (s39une SlapuslS)lg S
0oSL A AA) anles oslaul 551 5 () e S e
sl Jib ajzd a4 0B o5 goanie oL ST sla 4isS
byl gladiss ol O Dwlons lolid 5 ojlolax
NI () sy

owlsagog  Jols




obhes g (S5 b

QA olo pods Ae 0 losd (o § Lo (65909550 g pole \A

0,5 oolaiwl PSE agar ¢ oly g9, o3l wolas
el Gl ceaS lamme 5l Guligeggs S5 (o) o
ST s s CeiS ame 5 Bl dslinl CuiS Lo
oo uilil olol Sl plolid ab eolizl
ol lasle;l s lailesl slaysg, LS 5 Bergey s NCCL
(YAYR) 235 & 90 b

CuiS bome 1 P8 Bdo g gl Sl SSL W) (r
» Bl e slackle 5 gaas Slge o> Jlos
Voo Bl p0 i e S WWee (JI B0 edgarme
S o) Su G 28 b el g @i s e
Gy b diged ol adlsl Bg,b 4 alflas 5 SL 2 o3L
a0 Ve les j5leSil po adids  js0 VWr ey b S0
s ,iSh ady g ol ools 18 ade S Saw 4y of 5 sl
5 iy Sy30 sZagils Fe e 40 Sl atoadls (g 8ol L
() )es S

S5, gy & S Laoms o oaile Bl i Cle g el
zse sk o (e Sloelb$),5 28Ty oole b i
s Slapz> (g, onl po 285 Djge yiegil Y-
JEO mld L o,S Gl e g allloy culS e
o o 4 ke ST L oo Vo I o S
Al e 59 8 Jslre 2l (e 99 G & s 5 90
S el Jolre 2l (oo 995 G (Slsel T Joloe
Cyyo 55 Akds VD ey s bl g adlal il
A oo JSiS gl oged @ ke 05 5y diged o i 092
Oliee fagil OV oo Jobo 30 (S fagiy Sl b ns

(YRS oo S35 5 i

b asly
Sl ol i olKaV 3ok 5l saslis slacs St
35Syl 59595 9 75l ( LTt ;31 ¢ uligagogm 5l Wsg
S gl
adllas ol o oads lxr glo (555L (Soislsd e slo S
5 herdom ol @l Grzes 5 ) Jeur Gl

T IURR I KYONSRGIW] PR WX O A G PR

Oiorke meliy (63 ¢ Sl e IV Olind Gig,000 (59
5 IV S s ) S N Slilge mgete )
YLl S e e8I s pssigel i
PIN iy PHL 2 058 1) 0l oS s 2 05
L8 glade 5550 b o oS5 @ lal sl 009,
i 8 53l ] s 3 48U 5 0,8 41 il
) e e a ol LB w5l e )
P S Do 4 g adlal HeThe glecuiS e (oS
B PSSy Sl S il s Yesles o S8 )
55 e CuiS Lo 51 i e oS At S 5l ey )5
oaly S atan S Do a4y L8 g,y il J8 ad 568
i SBE s 5 el 5 el e s Slkes ol

B oo 8 oolaiwl 550 (d g e, S VY iSTas) b
S bime 5l oy SG il SL (alll g gilelu
slbie 65, » (J2 4 Al sl St s> mbe
odls S alfloz g0 4 BT oM 5 BT e g cuss

FA Sae a4 ,ebeSl jo axy0 Ve glos o baads ¢ o
5l el gle S e sl ol cels
Foasls (SIS 0 g adF )15 (ow)p 3500 (S3els8s9e
@lolid Sez g il Lalls (S5 (IS Sjpe 4 o 65T
eyt (SIS an asge o WS B8 oled
clolaisl 5 Sujglsire ohislie Lulol  sadlis
B 08 el Sy sl Glesl jskie o
o ol Lol s o eads Cans OFTSI lases]
Cond Dl Bpas oyl Glsae HoS ady Gilses
@bl Gl eizen wd el Sogel Cud g Joo]
5 eiS Shataal 5 Syl ((ASheta p31 slags 2L
Caz b el 5 BT SIS S s EMBagar sla e

9 2l glo cusS lase 1 g 9595l (8L olulis



1) e QNS 4505 51 (6 55L (2 Lld g g5Lwlas

oligogdgw 6 SL ol » ol aa>de B ane ST ) bz glo clile gyl ciS e )5 (uligegoge 3,
2 B sl sl bae o 6L w5 Xl g Al VE 55 958 (o0 alixdle a5 wisfilen was (oo s ) S
Wl 58 bame 50 5L ady 555l L oad S5 50lae g audls 518 62l 5l Lo 68kl ciS sl el
Voo g Vere a b cdile bl b ool alie i ) 36 g el Y o Lol et S5 & 90 gz BB 0,

cams oo las |y srals ool i g e T Lo o 9 <l 5B 0 paw cell YT jo il ools &, oy,

Gl a5 JiBB a5 ax ] sl ool alsy ralS 5 o lg ol 5
f)f‘_qj“"" Q- 5\/" AR ))QLM)JL}.BQ?jd.Sw‘u)‘

Ol i ol Yl ML 3l ol lor s (6 55L (S gled 90 S (S19 -V Jgu>
Tablel. Morphologic Characteristics of isolated bacteria from wastewater of oil refinery
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Figurel. Growth curves of Pseudomonas sp.in different concentration of phenol and different contact time
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Table 2. Results of biochemical test on isolated bacteria
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Figure2. Location of Pollution measurement stations in Tehran (Owned by Air Quality Control Company)
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Figure 2. Growth of isolated bacteria from oil refinery wastewater in different concentration of phenol
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Table 3. Rate of phenol removal by isolated bacteria from oil refinery wastewater
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Figure 3. Growth curves of enterococcus isolated from oil refinery wastewater in different concentration of
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