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Abstract

Introduction: In recent decades, with the emergence of new industrial activities and an increase in waste
production, industries require the existence of treatment equipment and sanitation. The equipment sometimes
spreads infectious microorganisms into the air. These industries include waste recycling industries and
wastewater treatment plants. Bioaerosols are produced at different stages of the wastewater treatment
process, especially in processes, such as mobile mechanisms and aeration. This study aimed to investigate
the bacterial bioaerosols in the air of the wastewater treatment plant in Jahanabad industrial town of
Meybod.

Methods: In this study, air sampling was performed from different units of the treatment plant and indoor
air. The plates were placed in an incubator for 24-48 hours at a temperature of 35-37 °C. Then the number of
bacterial colonies grown on the culture media was counted and recorded as CFU/m”.

Results: The results showed that the mean population of bacterial aerosols was higher in summer than in
spring. Moreover, the highest bacterial population was observed in spring in indoor air with mean value of
187.58+13.41 CFU/m® and in summer in an equalization unit with mean value of 202.89+12.11 CFU/m”.
Conclusion: The study indicated that the number of bacterial bioaerosols increases in warm seasons. Also,
the equalization unit has a high ability to produce bacterial bioaerosols. Moreover, increasing the distance
from the source of contamination causes a significant reduction in the number of bacterial bioaerosols.

Keywords: Bioaerosol, Industrial Wastewater, Bacteria, Active Sampling
Conflict of interest: The authors declared that there is no Conflict interest

Author: Mohammad Salaree, Mohammad Hasan Ehrampoush, Fahimeh Teimouri,
Maryam Sadeh, Farzan Madadizadeh, Gilda Eslami, Zahra Sotanianzadeh, Ali Asghar
Ebrahimi . Investigation of the Bacterial Bioaerosols in the Air of Wastewater
.............. Tolooebehdasht Journal.2022;20(6):15-32.[Persian]

® This Paper Should be Cited as:



Tel:09132679641
http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 ]

\7

O‘J&M}‘SJYLNM

o 5ed UL S 4dai Slgh 33 39290 (2 FTY Sy HTaw Cure (prp
Ao SLTUlger S

Co813 880 O3 3 o8l w50 (G905 dougd ¢ gael Iy Moz ¢! (5 3Vl Moo 17 i 95
R ool ol e Yool liltlaks 15 oMl Tuls”

Slass i Sl 5 (S p e oKl (bligy oudSLails e Coiligy pikige L) ol ST (5 el

Ol ((Fodbe dgs

e ol (g odS il camn by prign 03 8 el 5 Jama (Sla (5551 5 ke Dlighos S e sl Y

Ol o Bate dgd Sls zildg Oleds 5 Say

e o8l (bldgy 0aSails lase bl cnikign 3,8 (s § ame (sla (5515 5 pske it S e Sl skl ¥

Ol o Badeo dogd Slajs aillg Dleas 5 S5

Slass il Ol 5 (S pghe ol ¢ (K31 01Kl ¢ AL 5T psle 05,8 ¢l ST 5L skl ¥

A

Aot Gl (pily Slats 5 (S ke ol (g ol (5P ptal 5 LT 038 Slakuld

Olplesy o Sadw

Ol ez 35y Bkt Sy oo ol (bl dSKails (e oyl 5 S Dliind S 50, 2005.5

ook ol (g odSils (S e (sla (55515 5 pole Dl S e i) i L3l LB,V

Ol ez 5 Bt dugd Sijy
5 S psde oy (Cblgy oSl ¢ g5 Jame (Sla (53l 5 pske Dl S 0 5L T s ok 5 A
Email: ebrahimi20007[at]ssu.ac.ir +\YYSVAZEN: ules a0l sl 035 ¢ Bsbo dagd Sl s (il Dlads

ol
el e ol ey slee W5 T3l 5 Lo s el led OdeT 55 4 b ol (slaans s 1dodio
o 4 156 sles (sla s SCn SLal o Lan Sl cpl bl or 2iMge 23 3 4indl Ol g 3 s
Caliies ol e 53 Lo s 5T g0 it ahoo 0T 51 OB lawilasteas 5 515 550 5L 5L gle sd o
e A g Bl e (23 5 S e (sl IS Juls ST e T 5 55 0 50 OIS ke il
e S s OGBSl akal 5158 53 3 m b STL b s ST s s e 0 plasd S s

el 83 g e 3T Olg

G135 i s Olazst b |5l (glpa 51 50 g dlaial Calibes ladg (ln Sl andllan ol 53wy 9 (92
LYo L;U:J:})}:LZ}Q\ JHls Lol YF — FA S 0 4 05 (g5l sla s céjl:ﬂdﬂj|m..g>frl;é\
5 oles S glakasus 555 p 038 Ay b STL Gla S Sl s i 0313 15 318 Bl a5 VY
Lz s CFUIM® usty & ) st

e o s sl b ) i Olls b 53 gl STl (sl s 5T S (ke 48 31 0L st Al
Jeed 53 5 VAV/OAZNY/FY CFU/m%ip L olastlo 15 (glsn 5o Hlgs Joad 53 s STL Cumen o j2i
s edalin Yo Y/AREY Y)Y CFUMM® S0 b 5l Uslase s s Ol

Gl 8 J g 53 oL ST s s 5T g 3las o7 55 0LiS adlllae (ol 51 ol (slaasily 105 8 domaid
il e oL ST ela Jos 5T 50 SLisl s A5 53 oYU SUls ghyls Sl olate domly puimman .ol aily
Wl o ks b ST (gl Js 5T s 315 53 8 i 2l o o S5 T e Sl Al 3 ioen

b (5513 5 46303 6 S e S ¢ s 5T 5 1SS (S OSTg

Soo dgh (S oo o 8ils Cotligy suSCails Lo Sty grdige 05,5 i1 ol IS ABOLL ol Alie )

]

\f"m‘jwcv&.&c)uamdu bk@\%tﬁ&}i&@bb})


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 |

1% M

uwlﬁmb-‘\:.a.aj‘5|}h)béj>}a&\if§b‘_;ud‘~};’r}:a¢1wdw)j

A5l Glaailsaias 1 ()l a 155555 5 a6
S U lae CaBle p Calite (sla by 4 Sl o0
3 6ad (NS Sl adar (5ol ai S ST
N)5ls St sla gy

o3y 4 PISL wdal uu) b Caliiee Jol 0 55 s s 5T
Pl 5 &S e sla 53S ol 48T Sl T 5 5o
155 (A DL g5 a5 0355 e plowil LS
Al (SUISe 03 5 23158 Lo 5 0ild 5 Sl
3508 Eel ol Jows ST o0 D3 LS5 sl dl5 e
B L e 15 Sa (V)3 58 1sn 4 Lz 56 5 las STl
g g Jite |50 4 4k o 534S finy Sa FIV I S
sloul Eel oS ol 4y 3,05 (g lya (S S o3l s
ol O op (YeB)3 g5 o sl i 515 5131 55 e
152 531y e kS lado sl Lo 5 Ll 5 0 aSTOT s & Sly3
o e Sl (sl b aias OIS o gdle s’ b
(V) dzer o 5T b

L 3,5 15 o me 534S Calosls Olis Slidos
o, o8 3 i e Ve Blamal G b 3 s T
=2V3oben 4o s Jouns 5T 50 51 (a0 05all s (V)
5 553 Ol e s ool s ol a5 S
by o 3|3 S5 g sl oy 5 2 e 53 8,5
4y 4> )3 D g ge LSL“M@)‘};:‘ Okile oi 3. (V)3 55 0
Sl (S sby clos ¢ty sle andl Asle Jases Jole oy
&y o Slalllan A3l (K Lo sl S 55 5
31U s 5T g Sl Ol e (6 S o a3 43 5

il ai as 48 Was o DL codSb aiost o 5

\Feo MUMAWUW‘MJ“

-

YPRY-N
el syls e 53 4 01 gn 1) S lame (sla S5 T
3G Sl s Canb y30du VT ide Sl 4 sl (il
S ST oS Wl g 551 e s ps 0d o3 T o w o3
siin 1S o 0T Olbl Lams 5 57150 OUS 7 sl il 5 0
by Camaz iy (Al 3L Lol laans 5o .(V)Aal azils
515 ol 5 e (prio sl b DT s 5
5 dinad Ol g 5 SUIS 5 5 g i 3L 48T Sl il 2ol 3
St e Ly Ot ol ol o (g b
S g SIS mlo b pd o 5n 4 Ssie Sla 15 Sn
OT 51 oMbl Lol aiss iomed 5 Cow 30 ags (Sl
OV dos

Jol o dizen 15 530S (S50 5e D3 b Juus 5T
¢ 2b A oS 5 5l B b 48 cla s g clags ST
S oS sl o ALS e b 5 03,8 (55 p e
Lo Jws 5T a0 U wlas (DLl 2 555 5 g5 5
ETEVREI J g JRPU S R KVIRCE Y B N
o S ol (6537 ¢ s s lew 3bul o OT
(NS s (I 03 e ( S (Ol s (O
5055 St i (Dl odne Ol a0 Sl o
OLS ) oyt (V (¥=0)3 58 oo (e jo)l58 oas
4S il Lo e sl le ;05 5 eMSb Sl ad
5 e bl Ol c oo IS cCans O e
FN)3 5 o Joli ) il oKaws sl law

oy oo NSl sl adal ¢SO oS (g g0 OB

Lo U da g s aham 3 (6 ks 815 5le ol ge (g9l

Sy w\..L@C),Ua b ode wliale 95


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 |

L1

QI)&A}‘_;)YL»M

Clad T s (gadaze 3l 31 4l 5, 45 ONSB (laailsadas
Sl gxio lacS ed sladltadal o3 g4 (Ui 0
5SS o3l ata 3 aalllae (ul pL o315 54y oaS
A 650 baladal ol 5355l Slag ST oLl
132 53 b Juos 5T o715 Ol 51 (26T 31 Sl oo
Sl plawl ae3Y (DSl bt ahas Calies (slad
tCwladlg opl 53 QLS8 Codl § Chle> ) shiea J 8
> m Sl Joos 5T (68 03Il ool sy ol cal ol
A 3LTOlr srio 5,68 OMSL sailbhaskea (gl o
A el

™I 9

S bt aial 534S 0350 v 5 ¢ 5 ) andllas )
J@,;)auiguj&b);,w;lﬁot@?wsjp
e &S s .8 8 planil A4 Jl s (Ol 5 5Lge
asBFO 5 a,30F) 550 g eSS ¥ s C:Elj.x.:».sl.gTOqu-
AU PO 5 aids VP g am 5 WY 5 (OF/«+/F0) sl i Jsb
ssban b mhaw 10T gl s (FYNFIFD) Lol s 50
o3 gdome JLSA FO 0350 yls L (sl o 20 VYYF Lo gz
RCOWPRT-SNN | o I WSO

(s ol o I el axio doly 140 ST g8 ol 5o
P R R R RN P P
WS s ol OB A 5 (gl Ll Sl (Sl

Caises glad >y 51l 5y 55 S e \YYY

Jslaze Gl ol 015 o S el OB (ailaias
ru\)oj:_w\}d:é,@;,l{c@.:_:w (Silsn sl g Sl

"’J:'

\Foe MIJM‘WUMLM _JL»’

Ol cadbansar o5l 5 ¢ o5 ol ol g 4 ay (OOMSG
3 alime sl 3Lie ¢ 23l 0t § 55 5 (5 -5 0510
(FOF)S ol 5 1y U oo 5T 5

OLSes 5 Kowalski asdllas 4 ol 5 oo Sladllas o1 alax
S plsn sz )l 5 L S ) = YWV e o
Ol OB Cadites slaailas .z s °*L5'6J)TC°’.'
sl gl s g ST bl mlan 0T 55 4575 876
(0)3 5 Ve 61T CRUMY oy bt aias LIS plos 5
aS sl ol OL,LSes s Wenjie gasllas @L:J O R
53 F100 £ 00 CFU/M® 18 las SL bile o 2 i
VFOA 2 FFFCFUIM® Las S cobile oy 5ol 5 Olisls
a5l Slalas 31,5 5 V)il 03 4 Olia )
(W)L 5 Grisoliy .(V9)01, K 3 Wenjie casllas
Bl o IS sbay b a8 sy Cllae (ol g
sl Ol 3 3 e Ol 3 5 3,18 o 36 lage ST

5 aiaai i OLLSGs 5 Pascualadlbs glaassl ;b
Lo s 5T g DS Ol o e L (o o sl (i
sls olas o, 5 Karra aales ass oo o2 (V)i
315l en L;t_a(.ﬂ_;\fjtbi,ﬁg\)_ﬁ,; @3 Shals oS
Gk VA3 5 g0 0y > 48 iy (Gatedl Conw 43 4 ) (S8
A 534S EE Oly5 e 01, Kes 5 Stellacei slaasl
Sl e 5l sl gl g W alsl gl 5 O Sl
NSk sl aias I Jol gls Juus 5T g0 5525 51 S50
23 ©3dnie Slallles O gSU.(V)Cnl S adkats 030 Sl
(Ladbw oy (s15m 55 s s 5T Comer (5 05103 5 50

Sy 3 Ll Gl 4B § Sy vy 5 sSms laasls

Sy w\..L@C),Ua b ode wliale 95


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 |

14 M

uwlﬁmb-‘\:.a.aj‘5|}h)béj>}a&\if§b‘_;ud‘~};’r}:a¢1wdw)j

Lge i sai sl ol Lol 5 5 0 5Y (6515 i sai DL o 5o
N5 1 g0 Jo13 53 CiST Lamn &SST 1 i 55l 51635 S
Ssieds o3 Ve Jgb1 S 3l eslizl b abises 5,5 13
A () Y0) 5 engn adsl ST a8 a b s oSas
sl 5 456 (ST 51 68 sl sl (613 18 50 plol
S 053 5 KA i L L Lal b s s
4 Cold bOX L 5ol 51,8 jlacm s 358 L, Saudhy
LSS 095 W gl s (YLl 0315 Jlist oy Lo 3T
(V) & 15 ColufA BYF Sde 40 ¥V £4/0 glas L
CiS gladkiss g9y pes S i, oL SL gl S sl
(Y )as b CRUIM® usmly &) sty 5 ilos

SPSS AN 5le 5 3l eslinl Ly ode T wsas (slaosls Culgiys
Lo s IUT Sl oslial b s Jdows g4 20 EXCEl 5 YY 4
59 05 05037 5 s milols Jdod ¢ Jizs T-teSt (g 5LT
L5 a8 Jobows s s v 3 )3 SPSS i3 i 5o
25l ol slaasls <3, ~ Excel 33lp 5 3l eslizal
A plowil 03Y Slalone ¢ AL 5T

4l

I PT Y PWRCVCS X Wy R PP EPI I PRE S
313 LS g 3 g odie gl Lol o e3ls Ol b STL
b 2SL sl o SKbe Ol 5 Llp dpad 55 S
DL (ol ptigas il LG s CFU/m® o
P <N,

O3l El wl odd esls Ol Jsdr 53 S 5 5b0ks

Y héfo g)al&_-ﬁ,u:,iﬁmouu@bw;\u\j&u

\Feo MUMAWUW‘MJ“

ford g Sleny oSl oy an ) baiged Eash ol )3
Vsalol 4y g (g 2 /0 sl 51 3 5 O sl A3 5 (51
Gro Voo salols I umeen Ldd S5, gl Sl g
slsa Sl 5y wladal CasVl g Ve 5 Caimly

O3 8 plonil (55l 44 gad OlazL Jo1
s Sy ol g 2L AL S s ST s 6515 24 50
slkkwl 3b (NIOSH) 6T (gl > sy 5 oas!
Cll> Oljl slawys 35 5 (NIOSH -0800)
Los ad pll YO Jle s (EPA) 1S 6T o j o
555asl 5 (AS26 Joae) ABC (5,15 1 & g0 a1 e3liz
L (K 0T 58" ol SKS o) Biostage (gla> 0 ¢SS
bos b s b ) ¢S ol s YA L/min s

s 5 plowl (6 ol & oy Sl eslizal
Wy5ls Oy gots LOT (615 44 gad Jome 4 Ly Il g
M@s;bd)&i)J&upr&IJP
oLr o3 bl Ll p yshateey a3 S 13 (s
O gad Jowe dmmr J15 53 55 Sy 93 SR b gl JE 5 Jor
S goi (g1 oslizals s go i) CoiS ames (F) 5 S 15
— ST oS 5 (TSA) LT g Sty 5 2L S
Ja,»_m);u@\_;qutgﬁfﬂ?dtﬁ.wmﬁ(mﬂt
ot S5 5T I GLET (g Sy 5 o iS
eslial (Ol -0l pl ol oS 5) (2 55 p S5 Sadr )
c«hﬁiﬂj\cﬂfﬂ;db:dﬁbd\}y 05,5 YU Hsbte 4 .(V)ds
S8 615 4 g ey (‘\’F;‘usi\;}" Sy seds SH13 g gl

w0 IS gy Lo 5 (6515 4 gad Al e o

Sy w\..L@C),Ua b ode wliale 95


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 |

L1

QI)&A}‘_;)YL»M

sery albtadal il gladsly ST s ST Ol

(P<e/00) cals
Slo Jons T g ol 80l e B o ey 5 G
Slsr 5 CwdVl LB o 5w Ole Jed 5o 2L ST
Js1s 6lsn 5 Oyl 23 (OOYCFUMM®) plezsle Jls
Szl Js1s (sl 5 s ol (OFOCFU/M®) plezs L
5 MFCFUM®) s YU 5 jle sl ((VYFCFU/M®)
i sdalie (NWYFCFUM®) (o lsl olazstl Jstls 5 aslsn
(S p wpes BB s 5 Sl dolaze oy o i o

MOML&Ax_JA_‘:}'J}'QCJMZ’-‘JM

CFUM® - Kile | olassile 215 glpa 55 Ly b
L She Jslee doly 5o Ol b 53 5 VAV/BAZAY/FY
s adalia Y Y/AREY Y)Y CFUIM® KL

4 by e g STLanmdls 0 2S48 5l 0L S roean
(FEVEEVAY CFUIM®) Slgs 55 oty sl 5 L6 e Ve
CRUM) Okl 55 dmly o5 T 5 de e Voo
29 (A/VYEY/FY

S 3l Ol (F 5 Y Jsldr) S5, O Oa3T 5 ool ol
Stles 5 T Calibes gladly 55 s fuy 5T 00 bl

On Sd gae N g 05 45 oL ;:}ﬂ il dlases

Dbl 5 lgr b /s ladmTs 55 5l STl sla s 5T s Comar ke 1) Ul

Comar 5 SLs
Lg)‘.:wuc}aou )L:Mg_}‘fu‘ WJ»LALQ_}SL LgJ‘J_)JA:}NJaA J"‘}
CFU/m®
WIAY TIYRY 5l Jslaze
V0/F4 Y0 PSP
/o SY/F O gl
VY Y¥/VE PHEIIP LIS | NP R w
J
©ws il e '
Yo/or PY/4) TR
PHESP IOy
VY/FN YAV/OA &olslh OlazsLle J:’-l.s
P<s/v e VV/OA QF/0f s
VY YLY/A Sl Jslaze
\Y/AY \F#/a¥ 2ol en
IALZ N4 O gl
7/8% ARYA%4 Gl ades CawsYU F2ARN
) L '\ Ol
- J . - L]
Y/F\ W TR
PHESP Iy
Vv VATV 13l olaztlu 1
\e/FY /4 o

\Foe MIJM‘WUMLM _JL»’

Sy w\..L@C),Ua b ode wliale 95


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 |

A

[N

uwlﬁmb-‘\:.a.aj‘5|}h)béj>}a&\if§b‘_;ud‘~};"-ﬁ¢1wdw)j

Sl Jmad 3wl aiar Calite gladoly o b g 5T o0 C e 5 Sl CoMesl 0¥ J g

N3 sne peba A-B cner Nl Sl (B) 55 45 a5 Jos Cold pises Joen  oad
CFUIM* > ) A)
Y V5/08 A3l Sl Jslaze Sl
R AA/S¥ O gl AL
e V&K ST P
/440 AV/\$ sl eV
Voo —¥5/0) Olazstlu J5Us
Y —V$/08 Sl Jslaze A3l
Voo Y/ O sl 2k
Voo Ya/VF SN P
Voo Ve/5 sl eV
V2L SV Slazsle J5ls
Ve —QA/5Y Sl Jslaze O sl 2k
Y YY)V ol
Voo i SN P
Voo “VV/FY sl e Ve
e RUIAL Slazsle J5ls
ARY4 AAIZAK Sl dalee CanYL eV
Voo —¥4/VF A3l
Voo —\V/8Y O gl S
Voo —Y4/\F sl e Ve
<o/end —\OY/AY Olezsla Jls
/440 —AV/\$ Sl Jslaze e
Voo RN A3l syl
Y VV/FY O el k3
Voo ARVANS RSWES (PR TR ED
ey —\YY/8Y Olazsle 51
Voo ¥&/0) Sl dsbze Olazstle J51s
VARR WY/ u.a.sl}a
/e AN O gl 2k
<i/end VOY/AY sVl e Yo
ey VY5V Cowsml e Ve

\Feo MI,MAWUM‘MJL»

Sy w\..L@C),Ua b ode wliale 95


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 |

Yy

L1

QI)&A}‘_;)YL»M

Ol oz 3 wlsaieas Calides (gladoly o a g 5T o0 Clale o Sle st ¥ gt

3 sne el A-B oo Ml (Sl (B) 613 54 5o s Joes b

/ey 0O/Ab @:l}h Sle Jalaze Ol
<e/eny \FO/N\ 8 O el il

<e/eny VEYNY RIS (VR IR

<u/ee) Vav/\Y Cws ol e Ve

<o/ev) AF/O Olezsl 513

VAR -006/40 Sle Jsleze 2ol
<eo/ev) Ad/YY O sl ik

<u/ee) VVAA RUEY (IR IR

<o/ev) \YYV/YY Cwspuly e Voo

PNV YA/OD Olezsle 513

<s/ev AL Sl Jolaza O gunl il
<o/ev) —A4/YY RIS

AVARK \V/40 RIS (R IR

ARL fv/44 Cwdpmly e Vo

o/ S alidd Ol b 513

<o/ev) —\PY/NY Sl doleze S eV
<eo/eny AR ZATA IR

AVARK -\Vv/40 O sl 2k

< /OFY Yo/of Cwspuly e Vo

<u/e0) -VA/%\ Olexslu =13

<eo/eny L \rAL% Sle Jalaze FYARE
<u/ee) —\YV/YY LIPS Sl
/N4 -fv/a4 O gl 2l

< /OFY =Y/ ¥ sV ey

<eo/eny =\ A/SD Ol b 13

<o/uv) ~AF/O+ Sledslaze Olasle J50s
“/ZAY =YA/BO u.a.sl}a

n/nu\ ?'/9? O}:‘“}:L:;

<e/en YA/#A sV e Yo

<o/vv) Vo A/PD Cewdpuly e Vo

\Foe m1ngr&$5)war~w _JL»’

Sy w\..L@C),Ua b ode wliale 95


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 ]

A M

S Sl adal (5158 03350 2L S S s T s Corer

Ol 5 5l Jmzs 53 b STL b s 5T 5w JS Cmer ks uslis F J gl

S5 sae el Shre Ol b ST Comar 5 le Joas
CFU/M’ o,
AT ARVIAS ¥/ f e
Vo/FY 40/4+ Oliasls
IR
250,00 S Hn diss dus
| FIRR R
= R
Ol st ia
.._.xlh
Dw’u-\v
200,00 s 0 st
% 150.00
o
S 100,00
50,00
00~
e Ry
Jucd

Calzee 5o oy 53 Ol 5 5l Jss 53(CRUM®) L ST 6la oy 5T g Coma 0o 2 13 g

e (615 5 wged Bl s 5 sl slate dly o Jle
A odalin 5 5 4 e

> O gonl s > Ll adal GV > @l asal Cws il
A3lsa oty > 6 lsl Dlazst L Jls

S ol Ol F dsdor s Jiee dged 33 T O3l =B
Ol Job 53 b 28T (slaJos 5T slis S0l
e b 5l sis LSSl (Q0/4a%).fY CFUIMY)

Sl o 5 O sos Ul e (4874 F211/0A CFU/M®)

\Fee M‘JM‘WUL“;‘M&“

> gl adal Cawd ol > O genl e > S adal CwsYL

sl Slezt b Jstls > asl g 1y
Slo Joos £ Tsm s 0l o Vel e s G
5 S ol BB o G35 4 Okl Juab s L ST
Sl Jslae 5 cewsYL (OAFCFUMM®) Sle Jsla
COFOCFUIM?) Lo Jsbeae 5 O gl hd (OPFCFUIM?)
U515 5 s ol s OYOCFUIM®) s ol 5 oaslsn

Olss & cpomed o sdalie (NWYFCFUIM®) (6,151 olezst L

;ﬁ;,;\,xe@ua b ode wliale 95


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 |

YY

L1

QI)&A}‘_;)YL»M

Al VeV OB sadar g5 sle s ST
33 i 3yl S (YP) sl OB 3 I i
Sl adas glgr 53 b Jous iTan 5 (36 (ST L i,
ol 3 el mls (D)l sy 0T Dbl 5 AL
e 35 Sllan B3 b Sou b amlio p osdle Sias3
el oS

b 31 Bee O sladilahuat 53 a s 3T 5
L3 0 OMBB CS o Esly o aniea SO sla g
Polsn wile (S5 ahal b Sl L S Gl Wil
(YVOYA)3 5 oo pln

Jalaze do-15 315 OLES (V Jsur) andllas ol 31 ol (la asily
LS gl Jus 5T Ay 5o oYL SIS ghls Sl
w,sgwu&ww@m;gﬂd\gmgg
B (LY 5 Jool )3 il Sl Jolaze SSSb 65549
e @ oS s S bske el G a0l
S od s s S Ve B0 L S5 4 oSS
G e g ks i a5 a5 g5 O3l
SU Gl 1er 55 Solg 5o 5 Lsd e S b OT ol
wlie adlas 55 (Y4) 0,8 5 Boruta .(Yo)usl .
S 5,8 Wy Lo M 5oyl Js 5T g0 sl oy i
Ranalli &La 18 .05 S odalie 3 4l adeas doly o)
Gilen Gl S Hlanl o i & das o 0L 0L
Aol el & das s By (SO whal iy s
Yoo ls ol en

ol ple Sl (S8l 0l Ol lte Slallls s

P NU R Mol gladlrasas s J..,J)JST}:.:

\Foe MIJM‘WUMLM _JL»’

sdalive (g ls gme M| (Calides Jgumd o bas ST sl
Comer oSile o o L S slew (P> /00)
55y Ol Sl asdeal Calides sladts sl 5o oL STL
55 Calidee gladoly Comer :S0ke ISy sba Ll (2ol
LB Gl M| Calides J o0

S5 4o § Som

by Sl 5 (ol ¢ Sl ol mbie 5145 S5
ahal Gyl p el L 5 odil) 5 oS 5 G ONSL
5 0L) sl gl ash o0 o3l 3 ONSL dladial 4
s s Jela 1ok 6L"¢-“:5€JUJ§:"‘ BIErER=2
S dil e bap S 5 Laast LSS dlaz 6 51 el il dlags STl
S gr 5 ok w3 Sl w3 3lpe b Gl g giike |
ol OSE (Sladibiaiar 53 & e sladyl b b
S 65 Olsie 4 ety 5 Lsd (5l p8) Ay 5T 258 00
WLl o obe babiadas OIS ol ool
5 ober Jolse ol b olad 3 ol (Sae 015,
Gzl b ) Baae o w8l LS oS 550
(Y9)3,8 o g Sas — s s b 5 s s 5T
Lwg i slewl Ol oy AT il
AT Eom g gl M ol 6L“r~élf)‘}J§T‘
e 48 m oy o 4 i a ol 03 g (55 s s S
o (S5sm K207 6l Ml otiad iy 0T o
(V)31 5 5

Sy Ll Sl e e S SN S ) B b
Ghalraiar 206 5 oL S sl fus e 5 Gl

BERE M\f)\jjg.:a chble e o (YO sl o BB

Sy w\..L@C),Ua b ode wliale 95


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 |

\ M

uwlﬁmb-‘\:.a.aj‘5|}h)béj>}a&\if§b‘_;ud‘~};’r}:a¢1wdw)j

Slaptuss 3050 ST 55 Sl OT 51 asd (o jizie (o lis
altader gl o b J.ﬂjjT}:.: olasl ol Jale a5l
P e ok sl Sl eslial (il
Joos 5T g Slasl 2alS S onlin g5 ¢ ebam 03 28
laodlsn 4 o Gojsts Slaeslss 1) (il e
s S o sl OMBB s (g S r.b)k: 03 28
FXLb o 5SS 55 LOT bu g slild 5 ol
Rl Ol o3Il Gl L bl Sn sl
b p3lsn (i p 5 45 S OIS 0 ulgi)s (YAl oo
YOXFXVICal 550 a Jus 5T 5 A 55 Olsn o (6505
Sbl 55 b Jurs 5T a0 Ol o 28 Calizes Slafllas 5o
ple Lo 4 L5 oo ol S A odalie 4 5 25 4 U
Ay opl 53 oMb (B 5 (SO Crel&ans 542
gwléwylftgt@zlw«{gﬁﬁﬁ.(b)mp
ARl s 05T S (S IT Ol ¢ 55
293 (s & o=ty Sl bl 5 ol STL sla s 5T 50 Olas
03503 llas MalS adlllas ol 5 b b 3 ol oo Lt
4hdl olg 1 p S 4w a5 adllle ) 5o &S5
Ol (Ospml A oty JBe sk @)y iy OO

W23l 2l b s 5T s Comaz
o wwly OB balbiaiar ;3 b fuy 5T bl
P90 §5 9 NIBL &5 (YOG, 5 w5 Joes O alse
i (s 55 (PN glsn 5 OT Lulyd 5 (1Y) (aslse
b s 5T s a5 Olze 5o S50 sl jmalily 51 il (M)

5 kel T3 g5 SISl dal oSl Ol o

\Feo MUMAWUW‘MJ“

P e mls b Sl e s (SO LW
LFA VISl Sl oean

BB L 2l Kb s b S sl s 5T VL Ol
OM) 01, Ken 5 Karra 5 (") o, Kaa 5 Vitezova asllas
b 2olsn Olje 5 (p3lsn U L Dpgls L5 0L o
Ll Glgmar )l et LS s 5T A5
(s 45 Lges Mol o, 5 Korzeniewska
2 OSb wial (S5 Al )3 sddeslinal sl
aalln ol s oS 3)ls Glataor 2 U Jons ST 5 A 5
(FP)Cils Sl ean

(3lsr eSSl Lol bl a8 il s ol Kes 5 Carducci
ol addlas s b oS L VL S (ST
I LR P P PP PG PN (D RV R FEe
andllans ) go Sl aiani )3 ASb o (P31 g8 Dl 5 s
plsil 5lad T 1ga Glasls abws 4 20152 (Carducci
A1y Carducti gadlas 3 Sul 4 a5 L bl s
LA b s 5T g 51 YL b Jam 2o Sl Glu Jalaze
Sl 8 5 ol 5l candllan ol s b onl by (Cnlazls
u(w:;\fjtbi,ﬂ Slast s ol Jis S oS > s
G- PO JEAUPP

Al o SU s b S Gl s 5T ge Ol sl
6 llae mls G Ol5 (oo 1 Sl dslate ladls 4 o
Gl 53 a8 Cudls She ol 4 (1B) 0L, 5 Brandi
oslizal ¢SU 5y (SO Do b mbaw aslgn 5l &S

PN s & Cod Jos ST (b Oljee 258 o0

Sy w\..L@C),Ua b ode wliale 95


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 |

\t4

L1

QI)&A}‘_;)YL»M

Lol s USL SodT o byl godate Slalas
s Nielsen .wsls Ol 1) wbilsn b el 5 Jguzd
W@,\jgfgmﬁ&aumx‘{mgﬁ RO
s Slgan ol (g andlas L aSTL(FY)3 18 b 50 s
b s 5T g Caamozm ¢l 0313 OLES YV Hls 505 53 45 b Olan
Sl 3 e Olasl fuad 53 (6515 2 4 03 Calbes LG ST s
e cpl Ll il Gl b Sl b ams ol oS 5y
Ol lu 5 4l adal dolg o 5T 51 ey gedee 555050
Bl adas Cows b o) 3ye 5 sl gl gl
Sl adal gl 4 gl 1 abaie 5L 255 1) e Ol o
Jlas 51 eslazal Olgme (guldl Olaxtle 5355 5 Cwdls
53 G585S Sl eslizel e s o ety 0351 e 5 oo o
lo JosiTow Comex 3 oS Cle 1) Ol uad
il ¢ gL ST

chle oSk o sl ol adles ol I Jel il
Jole s & Sl Sosline Calies Jgemd 53 b Juus 5T 0
ducfému,;5@‘@&&,,(\%)64&%;‘
el Ko gloole 1t n Juus 5T g Ll

23l Sl S Sl )l ol s G
S S (o) gy 250 DSL &l adal slsa
e S aT Ll S Jys 6 0l ) 00 CFU/M?
(FY)s 5 (s grr Silig

Aoy 53 LSl Comer oSSLe Adsdr b b
3 S @l adal S ol 9 CandYL bLE g & gl 2l

Cilig s el S skl b 5 540+« CFU/M?

\Foe MIJM‘WUMLM _JL»’

C"}:‘aﬂf“fw‘f'ﬂf(ﬂ-°ﬁr‘5£=‘fr“~w:-@3
'C) slalasl aslsn (e Loy b JMJ;T}".;. e
(Y das oo

S Skt b s oy 5T Comer o Sile (S5 5k @
R B A A NE-C LR
zed b fog 5T g Clale o SVL L ol e 2 (sla oS
Ciund Hsb 4 S OOSE S dzn ola Al e WOT 5
Aol NS TS il 5 20k b wkas
()3l

@lor 3 L b Gl s 5Ton ST VL Ol
6@@\:@1&@\@01)3@45[54;@45&\0L«:>'L~
Olaa 3 (MGl ciS i1 S Cgr dbge OlasleT
WSS pl 4 dr g e 05 o bl OUST laal ome
Sl Kos s Ol slaaliadas > 5 Sl (65,5
AU Okl Gl kS Wl ST sl kS
Glon o oo VT chile 8 i 0lg p oplpls o)l
Olastle Jols (glop CdS un 53 adsl eyl o137
(F)AslL -

ST e 5l ol 213l cardllas ol 5l ol s G
A b Sl gl s 5 To ol s Sadar JialS ey
5 Carducci 5 (*v) o, 5 Fernando ollas | o
5o Stellacci 2,18 b .csls Slen V) 0,50
s B s 5T 50 3 50 5 Ol adilsacinss (6 2 ¥o v alols
KKan olsr 5 OF delual Lulys Cow o= 5 Sl

Sy w\..L@C),Ua b ode wliale 95


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 |

Y M

uwlﬁmb-‘\:.a.aj‘5|}h)béj>}a&\if§b‘_;ud‘~};’r}:a¢1wdw)j

SO LYl e sla i 5o Isa sla 2kd Sl eslizl
Al o e (PP e Jilo 4 o pd e oslizal
ooy S eslimal (iaysT Cas w0 0Kes 5 LI S suls
Sl dss iy &S WS Jlb S ) ol
(D)l 5 4l 58 L;L,»{.,.‘:slf,\,,i,., GweS,

3 s LI Gpiaed (633 Calg il Bilg
S p&n Lo g Wl o SCtle 5 Liblons ol 51 o3liz
S e sl olie iy K5 e e T Gbla o
(FP) il OB ails aias OS5 Ol s & pae

23 pedda 3kl 5 s gain) 3 pde 4 a5 L ol
Slsr 0> 2USL Gl JesiTa ) 26 (ST 55
Saolans 8 Ll 5,6 5 Y OGB4l wdu
ol Lasgatay ol opsli S 1) p3Y DLl J e
(V)as

Sl Sl

$8 gr oS Wls oo el Wlin ol O iy 5 alws cp s
3l 5 g g bl LS

1) ;.,\55}::.3

Ao SLTOler (e &5 ,eh p e Ly pide I dbs
prme Loyl 5 (Sl dige BT Cls)
SS plas 5 (oal3ual 5 (65 5 (soe S OLBT) alaias
S 5 S cles s (5L iR o plosil 53 1y Lo oS

RS
References

D a3 2 ge oS Juos T 5 Olen 550 oSG T (i
Ol s (a3lsn 5 Sl Dslae gladsly 5 Ll .23 8
53 3gmge (Vove BV er CFUM® ) Lo e Juus 5T
258 15

Wlazle Jo s (slsn 53 b (S Comer (e i o
(655 SUl gl ok wlyl golgiin pslis I S
(F¥)3 5 (0 +CFU/M®) WHO Lt 5

13 (1sm Sk gk 05 o g 0 all 3 et 5
Lol glalas s 5 0sm glag STL ldis (oKS™ oKas
a8l Jle LS 50 CFUMM®) 51 28 ol
(PP Casloks ol 455 g5 W3S 3 (1o« CFU/MY) |
A e IS s als ada ol Ol le (glee CdS oS
s g

GBS I ome 53 oS sls Dl addlae ol 5 ol il
5 Pl ety (S5 55 ohs 4 dbiadar 015,
03T bl 53 (gilulda 45 558 5umee b Sl Jlaze
S i) 5 S Bl5 g S (ST bl Sl 5
(FF)AEL 03 5dowe OT 3 OLS S 51 Cbli> (gl

U ooy 5T s sltad (2 gy Ol gty SSTBT S sl ioeen
S das o S OT Olbl o 5 balbtadas s )
bbraiar Lo S IT 5L 2l 6l (5,880, L5 o0
aieas 534S Wsls 5,158 0,8 ea 5 Brooks.(Ye)ast

LLAP};T}::LP\}AwJ_&)}_Muwb 6LAA;L>

1-Dehghani A, Kermani M, Farzadkia M, Naddafi K, Alimohammadi MA. Comparative study

\Feo MUMAWUW‘MJ“

Sy w\..L@C),Ua b ode wliale 95


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 |

YA

L1

QI)&“A}‘_;)YL»M

for potential of microbial pollution in the ambient air of Milad hospital,blood transfusion
organization and Tehrans shahrake gharb wastewater treatment plant, The Journal of Urmia Nursing
and Midwifery Faculty, 2014:12(3): 183-92.

2-Kermani M ,BahramiAsl F , Farzadkia M, Nadafi K, Zeinalzadeh D , Dehghani A.Concentration
and Distribution of Airborne Fungi in the Ambient Air of Milad Hospital, Blood Transfusion
Organization, and Shahrake Ghods WastewaterTreatment Plant in Tehran, Iran, Journal of Health
Research in Community.2015:1(3): 57-68

3-O’Gorman CM, Fuller HT. Prevalence of culturable airborne spores of selected allergenic and
pathogenic fungi in outdoor air. Atmospheric Environment. 2008;42(18):4355-68.

4-Jahangiri M, Neghab M, Kahdemain Vet al. Investigating Density and Type of Bioaerosols in a
PetrochemicalWastewater Treatment Plant: Mahshar - Iran, 2013, Iran. J. Health & Environ.
2013:6(1) :113-22

5-Fathi S, Hajizadeh Y, Nikaeen M, Gorbani M. Assessment of microbial aerosol emissions in an
urban wastewater treatment plant operated with activated sludge process. Aerobiologia.
2017;33(4):507-15.

6-Sanchez-Monedero M, Aguilar M, Fenoll R, Roig A. Effect of the aeration system on the levels
of airborne microorganisms generated at wastewater treatment plants. Water Research.
2008;42(14):3739-44.

7-Carducci A, Tozzi E, Rubulotta E, Casini B, Cantiani L, Rovini E, et al. Assessing airborne
biological hazard from urban wastewater treatment. Water Research. 2000;34(4):1173-8.

8-Niazi S, Hassanvand MS, Mahvi AH, Nabizadeh R, Alimohammadi M, Nabavi S, et al.
Assessment of bioaerosol contamination (bacteria and fungi) in the largest urban wastewater
treatment plant in the Middle East. Environmental Science and Pollution Research.
2015;22(20):16014-21.

9-Fracchia L, Pietronave S, Rinaldi M, Martinotti MG. Site-related airborne biological hazard and
seasonal variations in two wastewater treatment plants. Water Research. 2006;40(10):1985-94.
10-Pascual L, Perez-Luz S, Yafiez MA, Santamaria A, Gibert K, Salgot M, et al. Bioaerosol
emission from wastewater treatment plants. Aerobiologia. 2003;19(3):261-70.

11-Malakootian M, Radhakrishna N, Mazandarany MP, Hossaini H. Bacterial-aerosol emission

from wastewater treatment plant. Desalination and Water Treatment. 2013;51(22-24):4478-88.

\Fer .,LLAM‘}M‘V..&.ZULMZLMJM >ﬁ&\%t)lb6&h)}i@lpuub‘p


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 |

Y4 “!ﬂ

uwtﬁmb-‘\:&.aj‘_;‘}h)béryd‘ifsbshd‘»};Tﬁthdw)}v

12-Raaschou-Nielsen O, Andersen ZJ, Beelen R, Samoli E, Stafoggia M, Weinmayr G, et al. Air
pollution and lung cancer incidence in 17 European cohorts: prospective analyses from the
European Study of Cohorts for Air Pollution Effects (ESCAPE). The lancet oncology.
2013;14(9):813-22.

13-Burkowska A, Kalwasinska A, Walczak M. Airborne mesophilic bacteria at the Ciechocinek
health resort. Polish Journal of Environmental Studies. 2012;21(2):307-12.

14-Korzeniewska E. Emission of bacteria and fungi in the air from wastewater treatment plants—a
review. Front biosci (Schol ed). 2011;3:393-407.

15-Kowalski M,Wolany J, Pastuszka J, Plaza G, Wlazto A, Ulfig K, et al. Characteristics of
airborne bacteria and fungi in some Polish wastewater treatment plants. International Journal of
Environmental Science and Technology.2017;14(10):2181-92.

16-Ding W, Li L, Han Y, Liu J, Liu J. Site-related and seasonal variation of bioaerosol emission in
an indoor wastewater treatment station:level, characteristics of particle size, and microbial structure.
Aerobiologia. 2016;32(2):211-24.

17-Grisoli P, Rodolfi M, Villani S, Grignani E, Cottica D, Berri A, et al. Assessment of airborne
microorganism contamination in an industrial area characterized by an open composting facility and
a wastewater treatment plant. Environmental Research. 2009;109(2):135-42.

18-Karra S, Katsivela E. Microorganisms in bioaerosol emissions from wastewater treatment plants
during summer at a Mediterranean site. Water research. 2007;41(6):1355-65.

19-Stellacci P, Liberti L, Notarnicola M, Haas CN. Hygienic sustainability of site location of
wastewater treatment plants: A case study. I. Estimating odour emission impact. Desalination.
2010;253(1-3):51-6.

20-Pourhassan B, Golbabaei F, Pourmand MR, et al.Examining performance of the conventional
and photocatalytic HEPA filters on removal of the airborne microorganisms, Journal of Health and
Safety at Work .2018;8(3): 251-65.

21-Hameed AA, Khoder M, Yuosra S, Osman A, Ghanem S. Diurnal distribution of airborne
bacteria and fungi in the atmosphere of Helwan area, Egypt. Science of the Total Environment.
2009;407(24):6217-22.

22-Naddafi K, Rezaei S, Nabizadeh R, Yonesian M, Jabbari H.Density of Airborne Bacteria in a
Childrenis Hospital in Tehran, Iran. J. Health & Environ. 2009;1(2):75-80.

\Foo m‘_,d,..e‘rma‘)wgmdb >ﬁ&\%t)lb6&h)}i@lpuub‘p


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 |

QI)&“A}‘_;)YL»M

23-Albatanony M, El-Shafie M. Work-related health effects among wastewater treatment plants
workers. Int J Occup Environ Med (The IJOEM). 2011;2(4).

24-Mirzaee SA, Nikaeen M, Hajizadeh Y, Nabavi BF, Hassanzadeh A. Detection of Legionella spp.
by a nested-PCR assay in air samples of a wastewater treatment plant and downwind distances in
Isfahan. Advanced biomedical research. 2015;4.

25-Filipkowska Z, Janczukowicz W, Krzemieniewski M, Pesta J. Microbiological air pollution in
the surroundings of the wastewater treatment plant with activated-sludge tanks aerated by horizontal
rotors. Polish Journal of Environmental Studies. 2000;9(4):273-80.

26-Bunger J, Schappler-Scheele B, Hilgers R, Hallier E. A 5-year follow-up study on respiratory
disorders and lung function in workers exposed to organic dust from composting plants.
International archives of occupational and environmental health. 2007;80(4):306-12.
27-Filipkowska Z, Janczukowicz W, Krzemieniewski M, Pesta J. Municipal Wastewater Treatment
Plant with Activated Sludge Tanks Aerated by Celpox Devices as a Source of Microbiological
Pollution of the Atmosphere. Polish Journal of Environmental Studies.2002;11(6).

28-Haas D, Unteregger M, Habib J, Galler H, Marth E, Reinthaler FF. Exposure to bioaerosol from
sewage systems. Water, Air, and Soil Pollution. 2010;207(1):49-56.

29-Breza-Boruta B, Paluszak Z.Influence of Water Treatment Plant on Microbiological
Composition of Air Bioaerosol. Polish Journal of Environmental Studies. 2007;16(5).

30-Ranalli G, Principi P, Sorlini C. Bacterial aerosol emission from wastewater treatment plants:
Culture methods and bio-molecular tools. Aerobiologia. 2000;16(1):39-46.

31-Kruczalak K, Olanczuk-Neyman K. Microorganisms in the Air Over Wastewater Treamtment
Plants. Polish Journal of Environmental Studies. 2004;13(5).

32-Laitinen S, Kangas J, Kotimaa M, Liesivuori J, Martikainen PJ, Nevalainen A, et al. Workers'
exposure to airborne bacteria and endotoxins at industrial wastewater treatment plants. American
Industrial Hygiene Association Journal. 1994;55(11):1055-60.

33-Vitezova M,Vitez T, Mlejnkova H, Losak T. Microbial contamination of the air at the
wastewater treatment plant. Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis.

2012;60(3):233-40.

\Fer .,LLAM‘}M‘V..&.ZULMZLMJM >ﬁ&\%t)lb6&h)}i@lpuub‘p


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 |

¥\ H!,!_“

uwtﬁmb-‘\:&.aj‘_;‘}h)béryd‘ifsbshd‘»};Tﬁthdw)}v

34-Korzeniewska E, Filipkowska Z, Gotkowska-Ptachta A, Janczukowicz W, Dixon B, Czutowska
M. Determination of emitted airborne microorganisms from a BIO-PAK wastewater treatment
plant. Water research.2009;43(11):2841-51.

35-Brandi G, Sisti M, Amagliani G. Evaluation of the environmental impact of microbial aerosols
generated by wastewater treatment plants utilizing different aeration systems. Journal of Applied
Microbiology. 2000;88(5):845-52.

36-Kim KY, Kim HT, Kim D, Nakajima J, Higuchi T. Distribution characteristics of airborne
bacteria and fungi in the feedstuff-manufacturing factories. Journal of hazardous materials.
2009;169(1-3):1054-60.

37-Fernando NL, Fedorak PM. Changes at an activated sludge sewage treatment plant alter the
numbers of airborne aerobic microorganisms. Water Research. 2005;39(19):4597-608.
38-Michatkiewicz M, Pruss A, Dymaczewski Z, Jez-Walkowiak J, Kwasna S. Microbiological Air
Monitoring around Municipal Wastewater Treatment Plants. Polish Journal of Environmental
Studies. 2011;20(5).

39-Matecka-Adamowicz M, Donderski W, Doktadna W. Microflora of Air in the Sewage
Treatment Plant of Kapusciska in Bydgoszcz. Polish Journal of Environmental Studies. 2011;20(5).
40-Rezaei S, Naddafi K, Jabbari H,Yonesian M, et al. Raygan Shirazi Nejad A, Relationship
between the Particulate Matter Concentrations in the Indoor and Ambient Air of the Tehran
Children Hospital in.2013;6(1): 103-12

41-Nielsen BH, Nielsen EM, Breum NO. Seasonal variation in bioaerosol exposure during biowaste
collection and measurements of leaked percolate. Waste management & research. 2000;18(1):64-
72.

42-Xu P, Zhang C, Mou X, Wang XC. Bioaerosol in a typical municipal wastewater treatment
plant: concentration, size distribution, and health risk assessment. Water Science and Technology.
2020;82(8):1547-59.

43-Mirhoseini SH, Nikaeen M,Hatamzadeh M, Hassanzadeh A, Assessment of bioaerosol
concentration in the indoor environments, Journal of Health System Research,2014 10(2),376-85
44-Brooks JP, Gerba CP, Pepper IL. Bioaerosol Emission, Fate, and Transport from Municipal and
Animal Wastes. Biological Aerosols Generated from the Land Application of Biosolids, Microbial

RlIsk Assessment. 2004;1050:19.

\Foo m‘_,d,..e‘rma‘)wgmdb >ﬁ&\%t)lb6&h)}i@lpuub‘p


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html

[ Downloaded from tbj.ssu.ac.ir on 2025-06-01 ]

[ DOI: 10.18502/thj.v20i6.8955 |

L1

QI)&“A}‘_;)YL»M

45-Li L,Gao M, Liu J. Distribution characterization of microbial aerosols emitted from a
wastewater treatment plant using the Orbal oxidation ditch process. Process Biochemistry.
2011;46(4):910-5.

46-Heinonen-Tanski H, Reponen T, Koivunen J. Airborne enteric coliphages and bacteria in

sewage treatment plants. Water research. 2009;43(9):2558-66.

\Fer .,LLAM‘}M‘V..&.ZULMZLMJM >ﬁ&\%t)lb6&h)}i@lpuub‘p


http://dx.doi.org/10.18502/tbj.v20i6.8955 
https://tbj.ssu.ac.ir/article-1-3264-en.html
http://www.tcpdf.org

