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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 2022-04-20 ]

[ DOI: 10.18502/thj.v20i6.8955 ]

\7

O‘J&M}‘SJYLNM

b NGB G4 Slgh 53 39790 (b FTY S g FTow Cumear (s
Ao ST Olgr (sixio

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

3 Sate dgh (S pake oils ol 26 5 s KON i e el 5SSl Dliies S e sLssls S

R

pske oty (Coblg oS s (s Laes la (5,5l5 pole Slidos S 0 (o) Jamme bl WlBS Y

Ollesgs 025 (Boko e (S

5 S pshe o8y (ot oaSCas ¢ o Jame (Sla (5L8 5 pske Sl S Ll ¢ s okt 5 A

Email: ebrahimi20007[at]ssu.ac.ir + A YYFVAZFY: ules dls 010 035 ¢ B dogd Sloys (Sl Dleds

el e ol ey slee W5 I3l 5 Lo gmis Slacled OdeT 55 4 b ol (slaans s 1dodio
o 4 156 slo (o s SCn SLal Lan Sl cpl bl or 2iMge 23 3 windl Ol g 3 s
Calides Jolye 53 Lo s 5T 5 ks ahos 0T 51 OB lawilasias 5 515 5150 5L 5L gl sd oo
g 5 Bl e 2l 5 S e (sl 0 S Jals ST e T B )3 6 50 CASL wda )
e S gt S Gl kel 5158 53 3 m b STL b s ST s s e 0 plasd S s
el 03 g5 done ’b.T Ole>

615 e g Olazst . Jstls (glgma 1 o 5 il adal Calides (lad=ly (slsn Sl andllas pl 530wy g (90
LY slos 55 5 55Ul s Sl YF— FA oo 40 45 505 (S5l 6u%‘6)t;ﬂ4,g5|m..\i;f(.t,,a
5 oilect CiS glaaos 555 p 03 S Ady ol ST Gla S Sln s o 0313 15 318 e amy5 VY
Lt o CFUIM? sty &y

e o sl b 1 i Olils b )3 b ST (sl s 5T Comesr (e o8 31 0L s sl 4Bl
Jead 55 5 VAV/OALNY/FY CFU/ms&,f;L_.at{;,L‘,;;u J51s sl 53 5le b 53 s STl Camar o i
L& salie Y- Y/AREY YY) CFU/M® S0k b 5l Jslaze dmg 3 Olbls

il 08 b 53 L ST (sha Jus 5T s ol 487 31 0LiS alllan (31 Juol (slasdly 36 Ao
il e U ST ela s 5T 50 5Lisl s A5 55 oYU SUls (6lyls Slu olate domly imman .ol aily
Wl 0 b S (gl Jo s T g st 3 8 i 28lS e ((S3 I ae Sl alols 23l pien

s (613 55 4503 06 STL g OB ¢ s 5T 5o 1SS (SOS19

S p e o8l Cotligy 0 a8ty Laes bl prdign 03,5 iyl (it S aBOLY ol s

AL e 35 (Bl dugd
\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 2022-04-20 ]

[ DOI: 10.18502/thj.v20i6.8955 |

W H.-!!_“

J TOLOO E BEHDASHT, School of Public Health, Yazd Shahid Sadoughi Univ Med Sci

st DB (bt S 4 S (5 s ASG
Lag SL b o s a3l (ol sl slen Jol 5o (55l
A sLaaslaiar 1s (O la 155555 5 a5
SN U e Sy it sla gy 4 15
5638 (OLSb Al adoal (o3l 4 ey OIS ol
N)5ls St sla gy

0355 4 S aial Al Calibee Jor e 3 s fug 5T oo
P 5 S omte sla LS Jals oS LT 855
158 (AN DL 55 a0 55 o il SSG
Bl (SO Djan 5 2lsp Lo g ol 5 Sl
3955 imel yodd Ju 5T O3 )y Eel Ll g
B L gl 15 Sa (V)3 58 1sn 4 Lz 56 5 las STl
s o Jie |gn & 4heal o 53 S s S PV I a8
sloul Eel oS ol w305 (a6 S o3l s @
ol o oa (YeD)3 g5 o Sl i 15 513 55 e
o2 53 1) e slS lado 5L ow 5 Ll g5 00 aSOT s a4 53
o e Sl (sl b ahas OIS o gdle ST b
(V) dzer o 5T b

L 2,5 1,5 o me 534S Sl osls Olis Slidss
st e 3l Ve Bzl G 1 s e 5T
=2V3oben 4o s Jouns 5T 50 51 (a0 05all s (V)
I 5 5 Ol amms Jal o (ol (sla 15 e
by o sl 3 S5 I sl ol 5 B e 03 03,5
Al g 9> D4 ge le.hr.pw:;lf)‘})g:ﬂ Odile oi 3 (V)3 55 0

)L:'ué C\._A.}b) LLA.’ Ldi.d:..vf-\)ju 4:.5»\ -\.uLo k.ﬁjaﬁ"" J.GLG U'.'."\"’«'

\Feo m‘)ﬂgrua‘)wcmdb

-

doio
el Syls e 53 4 01 oo 1) o lame (sla S5 T
3G Sl s Canb y3 0l VT ide Sl 4 gl (il
S ST oS Wl g 551 n s ps 0td o3 T o w o3
siin 1S o 0T Olbl Lams 5 57150 OUS 7 sl il 55 0
L s Came Ly L5l Ll slaaas 5. (V) sl axdls
15 5l e A 5 e (paio slal Il DT 552
5 dinad Ol jgaed 5 SUIS 3 5 g Ao 3L 48T Sl il 2ol 3
St e Ly Ot ol bl o g b
S g SIS mlo b pd o 5n 4 Ssie Sla 15 Sn
OT 51 oMbl ladlaiss iomed 5 Cow 30 ags oSl

(V) s dhor
Jol o dizen 15 530S (S50 5e D3 b Juus 5T
¢ 2b A oS 5 5 eSS b 48 cla s 5 clags ST
Sl sl e (ALE sl 5 03,5 o gy g
Lo Js 5T a0 U wlas (DLl 2 555 5 g5 5
ETEVREI J g JRPU g S R KVIRCE Y B N
o S ol (6537 ¢ s s lew 3bul o OT
(NS (S SN 0333 o ¢ St Ol €O 5
5055 St i (Dl odne Ol a0 Sl o
OLSLE pysis (V0 ¥=0)3 50 o (s (25l 58 (e
K R S P NP S SO VI PR W P W
5 e b Ol e o (IS (i O oo

FN)3 5 o Joli ) il oKaws sl law

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 2022-04-20 ]

[ DOI: 10.18502/thj.v20i6.8955 |

L1

QI)&A}‘_;)YL»M

S Sl a1 ol (gls Juus 5T g0 555 3 5L
OOl SIS ailain p3 10 51
C,_:M.‘J.-LSJ_:fej‘.\_;‘}J}AJJ Galate Slallas 0SS
wed 555 n GlaiSls (Ladliw ey glsn 3 b Juog 5T 50
S NSl laasliasias 350 5 bl Conl 4 § &y 4o
05 g4 (S o Cdled LT s (g sl 81 4l 5,
Byl 35m 5 oS Sledbl ( grie S edh il asas
Slas SL glalis 5 6 S ol aie 53 adlllae oyl b
b Sy A 4 ()50 Al adal ] )3 5 4l
Sty slya 55 La Jous 55 oS5 Ol s 51 ALET
PRI gUIREE S P PN TEEIEPE EWEV S
ol cCawladsty opl 53 OLS I8 Cudl 5 Cbla ) slataa
53 35 gn Sl s 5T s (6 -8 o500 Ssualy a3y ol
A 2LTOLgr gmio o5 0 s ONLSL sailbhaial (5l sa
A ol

S 1)

bl Sl ezl )3 4S5 039 e § &y’j\ andlles pl
M;:)ou?@u;dﬁbﬁ,u\ﬁnﬁo\g@wei}@
e &S s b 8 planl 44 Jl s (Ol 5 5Lge
aSBFO 5 am )3 0F) 3 (6 kS ¥ s il e 2LTON
PO 5 aids VP a3 TY 5 (OF/++/F0) LLél o Jsb
ssbas b e 10T gl s (MYNFIFD) Lol s 50
o3 gdoue ;LS FO 0350 yls L (Wil o 20 VYYF Low gz
LTRG-S IS POCIUW PRV | o2 IS
3 S ol (I gl Sl el axio dol;

1> Sl (Sl 5 (B e 5 S SN

\Foe MIJM‘WUMLM _JL»’

Sy g Sl LAyl LS:_.M; LA(._.M:j\f)UJi:A ok
s s 5T g Lt 0l e (6 =S 05l i 53 48 8
Slaaslad g 45 das e OLis (oMb adar sladnT 3
Olej caslmainas oIl 5 g g5 ool ol e ) 4t (NS
B e Cal, & S o3l
AP o 55 1y b s 5T g

O s Kowalski axflas 45 015 o Sladllas o) alez !
spls sl s Las S 6 = YWV o
Ol OB Caliben slaaslranioad 53 oliis)5T mor
Jﬁ‘}J&LAG)&)[A&j{L}%CJﬂMOT)}JJ;O)L‘L\
(0)3 51+ 61T CRUMY -y b avas LU pls 5
4S sl Ol 0L 5 Wenjie casllls = o o
53 F100 £ 00 CFUM® 18 slags SL cble o =2
VFOA 2 FFFCFUIM® Las S cobile oy 5ol 5 Olisls
a5l Sl 31,5 5 V)il 03 4 Olis ) o
V)0, 5 Grisoli s .(19)01, K 5 Wenjie gasllas
Cble o S sbay Jad 48T s s e s 5
el Ol 3 3 e Ol 3 5 3,18 o 5T lags ST

5 aial i OS5 Pascualadles glaassl ;b
L o 3T 5Losl Ol o b b (Aol o sl (22
513 0Lz O Ken 5 Karra asllos ases o N EPREI
33l a Laa sl )15 Koo Ol5me 53 (5315 LS oS
Gk VA3 5 g0 0y > 43 0y (G4l Conw 4y 4l (G405
s 534S oS 015 e 0, Ken 5 Stellacei slaasl

Ol s 5 sl (6l (g e Y «L,a\éc@b,AJ;'JTCJl:-

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 2022-04-20 ]

[ DOI: 10.18502/thj.v20i6.8955 |

14 M

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

abds a Ulf(al:,_i\): S35 Ol 03 5 YU sk 4 (V)
U8 (6515 4 g0 ey Ll (l:u‘ 2595 Sysod (G415 p4 5ol
b oIS el gy Lo 5 (6H1 g gl a0 a5

Lr Lt gd (1 ool Lol 50 5 (651 2 g S 2 50
N5 2t god Jo 13 55 LS Lama &SST 1 iy 55 0l 51035 S
Ssieds Loy Ve J bl SISl eslinal b ablaises 5,5 13
day () Y0) 545 05935 adyl ST 68 a b s oSas
Sl 5 458 (o075 68 sl sl 0613 26 50 ol
aeS 090 5 KA we GLEDL L b g s
4 Cold boX L 5 esls 15 s 358 b6 ,é Saudh
55U ST 055 W gad e (Y LLS 0305 Sl oty L 3T
(YY) & 15 ColuPABYF Sde & YV 1470 los L
CiS ladkaos g5y pon S i) oL SL sl S sluw
(Y +)s plos CRUIM® usly &) gty 5 ilos

SPSS 1581 5 5l eslitul L edaTiwsas slaesls Culgi s
S 5dUT Sl eslanal b bds Julow g4 2 EXCEl 5 YY aden
592 0 03031 5 s bols Jdour ¢ Jazes T-test (g ,LT
L3 s 8 Jodous s ot a3 w53 SPSS i3 5 5o
=l Jol slaesls <3, ~ Excel O 33p 5 3l eslizul
b il Y Sllone ¢ AR LT

sl

S s Ton Comer oKk ) Jlosad 5V e 5o
33 Olis «J gl o T @l:} Wl 0l 033 Ol oL ST
b Sl sl 2 Sole Olewl 5 Llg Jspmad o3 &S
DL (ol ptigas Caliee LG s CFU/m® o

P </,

\Feo MUMAWUW‘MJ“

33503 oS WYY (S b | OB ) 5 s
&S e ol Ol cail ada Calisee gladsls ) ol
(G (8398 (8l g Sl ol Slimy oS 01 5
B pb 1 Ol ks 5 (S5

o g Gl o) dly dw ) el SRasn ol o
Vsalol 4 g (g 2 V/0 s p 51 53 9 O sl A3 5 (551
Gro Voo salols I umeen Ldd S5, lagles Sl g
e Sl 5o s abtadal CaoVl g Ve 5 sl
O3S plonil (5503 26 a5 Olezs b o1

g gy ol QLS G Jens T s (505 04 s
sylbtl gb (NIOSH) K 0T (glas > cilig 5 oo
Chli= ol ghaws 3 5 (NIOSH -0800)
L os 4 pll YO Jle s (EPA) 1S 6T o j o
3585 5 (AS26 Jus) ABC (5503 4 505 ony Sl 03lizl
L (K 6T 58" oo lw SKS Juw) Biostage (gld> 0 ¢SS
bos b s b ) ¢S ol s YA¥ L/min s
235 plnil (5 el & slac oy 51 eslizul

G305 Sy gt T (6515 24 50 Jous 0 ooy JUisl g
Sz po sl 45) J By Jam o pates axr J5I5 5
oG 55 ol Ll iy st 8 815 (g
Cgad Jome amr J15 53 55 Sy 93 3K b gad Jai5 Jo
S goi (g1 oslizals s go i) CoiS ames (F) 5 S 15
ST S 5 (TSA) ST (5 St 5 2L S
h__mﬁuéjuu,;\dﬂfﬂ?@ﬂ.¢_Mi°>,{(o|ﬂ\
ot ¢S5 5T S GLET (g Sy 5 o iS

o3lial (Ol -0l pl ol ST 8) (2 55 p 55 Sade )

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 2022-04-20 ]

[ 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

Oa)T T el o esls OLL Jsde 53 &S Hsbolen
):hdﬁfl{&baﬁiﬁfﬂéoLﬁé}wQ}bM
CFUM® . Kile | olasile 215 (glpa 5o Ly b
U 5l Jslaze doly 55 Okl hab 55 5 VAV/OAEAY/F)
A5 edalia Yo Y/AREY Y)Y CFUIM? KL

4 by e g STLanadls (2SS 5l 0L S roean
5 (PEVERV/\Y CFUIM®) jles 55 dols ol 51 e Vee
CFUMOtasl 55 dmly =T 5 da e Voo
25 (A/VYEY/FY

S sl Ol (F 5 Y Jslia) (555 Og 0505 3l ol mls
Sbles 5 T3 Calee sladoly 55 s fuy 5T o0 ke

om Gl me s 5 03 55 0SS S IT il wilst adeas

Dbl 5 lgr Jpod /s ladmTs 55 5l STl sla s 5T s Comamr 5 le 1) Sl

Comar 5 SLs
Lg)‘.:wuc}aou )L:Mg_}‘fu‘ WJ»LALQ_}SL LgJ‘J_)JA:}NJaA J"‘}
CFU/m®
\V/AY \ON/Y Sle Jolaze
VO/fF4 VE/0) 2ol en
/o SY/F O gl
VY Y¥/VE PHEIIP LIS | NP R w
J
WU ITV] PP ’
Yo/ Y4 TR
PHESP IOy
VY/FN YAV/OA &olslh OlazsLle J:’-l.s
p<+/+4) VV/0A QF/ ¥ poes
VY YLY/A Sl Jslaze
\Y/AY \FZ/4¥ LIPS
WAL DYV RIS
7/8% ARYA%4 Sades CewsYL F2ARN
) L '\ Ol
- S - e
Y/ a/vY TRomR
4laszs
Vv VATV 13l olaztlu 1
\+/FY DA e

\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 2022-04-20 ]

[ DOI: 10.18502/thj.v20i6.8955 |

A

[N

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

e Jaad 53 ailtadias Calises gladoly o b g 5T g0 Clale . Kle Ol 1Y 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
R AA/S¥ O gl AL
e V&K ST P
/440 AV sl eV
Voo —¥5/0) Olazstlu Jls
Y -V5/0% Sl Jslaza A3l
Voo YY/V O gl Al
Voo Ya/VF SN P
Voo Ve/s sl eV
V2L SV Slazsle J5ls
Ve —QA/5Y 5l Jslaze RPWETH
Y —YY/Y ol
\AXE WY RIS (TR TR
Voo “VV/FY sl e Ve
e SVFO/NO Olazsle J5ls
s —VVE/R B S ETRCIN N IR P
Voo —¥4/VF A3l
Voo —\V/8Y O gl S
Voo —Y4/\F sl eV
<o/ee —\OY/AY Olezsla Jls
+/+40 —AV/\$ Sl Jlaza e
Voo “\ /5 23ln o3 sl
Y VV/FY O el k3
Voo ARVANS RSWES (PR TR ED
LR ¢ —\YY/5V Olazsle s
Voo ¥5/0) Sl dsbas Olazstle J51s
(VAR A\RAVAL IR
e VY010 R
<e/eed VOY/AY sV ey

\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 2022-04-20 ]

[ DOI: 10.18502/thj.v20i6.8955 |

Yy

QI)&A}‘_;)YL»M

\YV/PY

sl )

Ol Juzd 3 il aians Calises (gladoly b Juns 5T g Clale . le Ol ¥ J g

3 sae el A-B Cnax Ml Kl (B) 513 o4 ga oo Joee b

CFUM* > ) (A) 5,15 54 g3

ey 00/40 Al Sledslee Okl

<oy VO O gl A3

<e/eny Yarils ConsY e Ve

<e/eny QY Y Cawsmly g Ve

<e/eny AF/0 Ol J&ls

ey —00/40 Sl Jslaze a3ln

<e/eny AQ/YY O sl 2k

<e/ony VYA sVl e Ve

<e/eny \FV/YY Gz mly g Ve

CISAY YA/00 Ozl Jls

<e/ony ~\FO/NF Sledsleze O el gl

<e/eny —AQ/Y) A3l

Voo /40 sVl eV

/414 £V/44 sl e )

e —5. /5% Ol J&ls

<e/ony —VSYNY Sledslaze CewsYL e Ve

<e/eny “VVAA a3ln

Voo —\V/AD O gl A3

C/OFY Yo/ ¥ Gl g Ve

<e/eny —YA/$Y Ol Jls

<e/eny —VAYY Sl Jslaze Ve

<e/ony SATV/YY ol sl

Y ~FV/44 O gl A3

L/OFY S /F sVl eV

<e/ony —V A5 RIVCEAIRIN

<e/eny —AF/O Sl dsbae Olazstle Jos

CISAY —YA/BD A3l

\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 2022-04-20 ]

[ DOI: 10.18502/thj.v20i6.8955 ]

A M

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

VARA 9'/99
<n/n.\ V/\/;‘\
<n/n.\ \'A/?b

O el b2
@:‘Yb Jlﬁ Voo

Condply fo )

Ol 5 5l Jmzs 53 b STL b s 5T 50 JS Cmer ks i F J gl

S smn pela Shre O ol b ST Comar :Sbe Joas
CFU/M’ o,

AR VV/0A
Vo /¥Y

AF/ F e
WA Olinsls

250.00

100.004

(CFUIM3) e (3835a
i

00~

Juch

6.'“.“ e Ju

| FSTE
= R
st sia
B—n
s s
s e

Caliee 6o oy 53 Ol 5 5l Jss 53(CRUM®) L STt 6la oy 5T g Comar ibe 0 13 g

CFOCFUIM?) 5l dslaie 5 0 sel 23 ((VPFCFU/M?)
J51s 5 s ol 5 (WWOCFUIM®) s ol 5 aslsn
Olye 4 mmen A5 sdalie (VWFCFU/M®) (6,15 olezst L
S (13 wged bS5l Jslaze doly o (e

A edalie 2 () oM

\Fee M‘JMAVJ.&:)LJ?J*:{JV

> gl adal Cwd ol > O genl e > S adar CsYL

B E ] PC S P E g XA PENESP
Slo Jows £ Tsm s 0l o Vel e (s G
5 S ol BB G G35 4 Okl Juad s L ST

Sle dolae 5 cewsVL ((VYCFU/M®) L Jslae

.s/'.;_;,.izl.xet)lb 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 2022-04-20 ]

[ DOI: 10.18502/thj.v20i6.8955 |

YY

L1

QI)&A}‘_;)YL»M

Sie 68 zn ey o i 4y i a0 51 (55 ) s S
3 S F2IT 6l Malli odbass g wT o
LYF)5,1 5 6

Sly3 el (slaJous op age S SS S pl @ B
Ghalbaias 206 5 obSL ey T 5 Gl
5l rm.gtf,t,,i_.a Chle e e (YOI (o HSL
Al VeV OB sadar g5 sle s ST
33 eaiin 3yllkl S (YP) sl OB 35 I i
Sl whas glgr 53 b Jous iTan 5 (36 (ST L i,
ol 3 el mls (D)l s 0T Dbl AL
Aglin 55 Slalllae K3 b S b anlin r o5dle a5
el 0k

b 3 Bee O sladiahoas 53 a fous 3T 5
Lpd g0 ONSB CS o Lol & wda SO e g
Polsn wile (S5 ahal b Sl L S dls il
(YVEYA)3 35 o ploni

Jalaze ol 3 315 0L ( et andllan ol 51 Jool> (sl sl
AL Gl JesTow s 53 oYU oUls s Sl
Coad 5 OMSB (Wb e 4y Ll 5 (0 ol o] 5 3L 0
BB (LW 5 Jool )3 il e Jolaze S (63959
e @ P 0 s S bshe el Caw 4 o)l
S okt a3 pes S Ver 500 3L G5 4 (DS
T N P e R O CIPE N
S Gle I 53 ol g 5 s e S b OT i
wlie adlas 5 (Y4) O, 5 Boruta .(Yo)usle .

S 5,8 s Lo M syl Js 5T g0 sl oy i

\Foe MIJM‘WUMLM _JL»’

> O gol phd > S e CowsYL > Al asiad Coaws Gl
23 ea dlg > lsl Dl b 1o

S sls Ol F Jgde s JEee wiged 9o T 0557 @L:J
Dbl Joad 53 gL a Sl gl s 5T sl Sl
Sl b I ity S0l (0AEY.FY CFUIMY)
Sl o IS s Ul o5 (4F/-F£11/0A CFU/M®)
sdalive (gl gme M| (Calides Jgumd o bas ST sl
Comer oSibe o o L S slew (P> /00)
3y Mot altacdeal Calise slad-ly lsm 5o oL STL
35 Calibee Gladoly Comer :S0le Sy sba Ll (2ol
WS Gl M| Calides J uad

S5 dom § v

by Shasles 5 ol (Sl Calis ple Sl S (D56
winal Syl b ploul S 5 0 ld 5 (S 5 SodSb
5 b3 slaw (gl 35 o osliw 3 OMSL dladal 4
Aamsps Jols Dosley Slaeus®ols a5 om0
S sl gn Lap S 5 Laast eSS a6 51 el gl clags STL
35 g0 5 ok b5 Dbl 283 3le b Ll § ke |
el ONSb (laalsaias 55 o s sladyl b 3 b
S S5 Olsie 4 ety 5 Lsd (0l pe) Ay 5T 258 00
Ll o obe babiadas OIS (ol 2ol
5 ober Jolse ol b olad 3 ol (Sae 015,
Gzl b ) Baae o w8l U, S S 5500
(Y9)3,8 o g Sas = pas b 5 s s 5T
by i slowl Sl oy AT il

AT Lo g sl s ol gl S

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 2022-04-20 ]

[ DOI: 10.18502/thj.v20i6.8955 |

\ M

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

s ESSE s b STL ol s 5T go Ol Soslis
< andlas @I:J&Lo\j:u.«l)j\.w Jslaze gladsly 4 o
G3lse 53 S Sl Sle ol 4 (FO) O, 5 Brandi
oslizal ESSU 5 SUKG Gjen b mbw asles &S

P58 s & S Jons 5T s (6 s Oln 355 o0
S s 3] 50 S5 &S 0T 5l ssd a0 jhiie g Lzl
altadel gl o b J.ﬂjjT}:.: olasl ol fale a5l
P e ok sl Sl eslial il
Jors T s Sl 2alS g s 255 ¢ ek 03 28
Sledlsp 4 T Gojsts sbaeslss 15 il b
S o sl OSB3 (S (bW o3 28
FXLL o 56Sa S 55 LOT bw g sdsld 5 ol
IR Ol o3Il Gl L bl ool sl
b (p3lsn (i g5 45 S OIS 0 Sulgi)s (YRl oo
YOXFAVICal 50 b s 3T 5 A 5 Ol e (6005
Sobl 5o b Jurs 5T s Ol o 28 Calizes Slallas 5o
ple Lo 4 Ll 5o ol S A odalie 4 5 25 4 U
Ay ol s SASB (BN (ST Crol&ens 5425
NGB adal oo Gl oo 4y 43 2 i oo (O)asb
A ol 55 o5 ONSE (S3 T 0l coussse
083 (ki & oty Vb1 55 b STL (ole Juus 5T s Ol
(3,15 G5 Sl afllae ol s L a3 ol Dol |
4hdl olg ol p Do 4 a a5 adllle ) 5o &S5
Olje (Ospml A oty Jla jsb @)ed) iy SOSG

\Feo MUMAWUW‘MJ“

Ranalli a8 a5 S sualiv 35 als adas doly sl
Gilsr Gl ST Hlasl o zi oS s s Ol O
P el & des e Fy (SO w5
(FoCals Sl een

ol e 51 (STl eals Ol e Slalles ol
(2l T OMSB ladbiadas 3 b fus 5T
P e mls b S Sl ey (SO LW
LFA VIV lls Sl oean

BB b ple b s gL STL sl Jus 5T VL O
OM) 01L,Ken 5 Karra 5 (") o, Kaa 5 Vitezova asllas
b (2ol Olje 5 (p3lsn oSS L Dpgls 57 0L o
Ll Glgmar )b et B s 5T A5
(e 45 Lges Mol ol,&a 5 Korzeniewska
23 NSl adal SSdem Aulp 53 eddeslizal aslss
aalln ol s oS 3)ls Glatuar 2 U Jons ST 5 A 5
(FP)Cils Sl ean

(3lsr eSSl Lol bl &S sl s ol Ses 5 Carducci
ol adlas mls LA L)l oV s e (SWNT
I LT P P PO PN (RS R JE
anlllans ) go Sl aiani > ASb o (P31 g8 Dl 5 e
plmil Hlad T 1ga Glasle abws 4 20152 (Carducci
A1y CarducCi gadlas 3 Sul 4 a5 b bl s
LA b s 5T g 5 YL b Jaws e Sl Glu Jalaze
Sl 8 i ol 5l candlln ol s b opl by otz
s 81 S 5Ll s o3k 5 28 (SO &S (sl

Sl L}J‘N 35l

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 2022-04-20 ]

[ DOI: 10.18502/thj.v20i6.8955 |

\t4

L1

QI)&A}‘_;)YL»M

ssStellacei )18 gb il Jlsan (V) 0K
S s b oy 5T 5m 3 5o 5 OISl cadilsasdeas (g e ¥o v ol
Kaw ol 5 OT elusl Lol s S o> 5 CiIL
ANV CEIL 5 g g agkaie OLS 5 (6l e

LB s ol SL SodT o byl godae Sl
5 Nielsen .wsls ol 1) wlslsn gla malyly 5 Jgud
W@,\jgfgmﬁ&aumx‘{mgﬁ RO
s Glgean ol (g andlan L aSTL(FY)3 108 b 56 s
be Joos 5T sm Comemr (ol 0303 OLES ) Jlagas 45 &S shailan
Sl ) i Okl fuzd 53 (g1 4 s Calides LU ST o
s opl Ll il Gl b Sls b Lo ol &S 5y
Olezslo 5 @l adead dly o 5T 51 e zeder 555000
Gl ada S b ) 3 5 .l Glas (gl
Sl adal gl 4 gl 1 alade 5L 255 1) e OS5 o
Jilus 51 eslamal Olgme (guld) Olaxtle 55ay5 5 Cudls
2388 Sl eslizal e 4y o o oy 0351 &2 5 (sla o
S Jos T o Camax 53 Jhall Cle 1) Okl Juab
Wil e gl ST

chle oSk o sl ol adles ol I Jel il
Jole s & ol Sslize Calisee Jguab 53 b s 5T
o p 8 (slacle 53 o8 ol ol oy 5a (FF) (5 anlllae |
el Ko gloole 1t n Juus 5T g Ll

23 0sm Sl S oS5 el ol 5l ol mls G
S ST ¥ Jodr) sy g 2550 DSBSl adas (lsa
paaiia 5 aT Ll S Jsd b6 0l5) 0+ CFU/M?

(FY)s 5 (9> sme Cilug

\Foe MIJM‘WUMLM _JL»’

4 dwly OSL cladladal 5> s Juy 5T chle
P35 5 IBL g5 (YOG, 5 dised Joes O Salse
il (e £ 55 PN olpn 5 ST Ll 55 () a0l
b s T 55 Olie 53 e sla alyly 51 il (a(F9)
5 4kl T3 gy 5 G5 lahal ojlble Ol o
Q‘}:ﬂd}é&.{&@‘;:}@(jy.}jruwa‘}hMC}S
Fo slalisl sl aten bug b s 5T izl
(Y das oo

i i b b s 5T Comer o S0Le (IS b o
Or 45 ARAT g T o Al o S ONSE
zed b fog 5T g CllE o SVL L ol e 2 (sla oS
Cand b a jan OMBB &S Lz Sl e LOT 1,5
Aol (NS CoS il 5 00k e wkas
()l

@lsr 53 1) LS Gl s fTae (ST YL Ol
Jw\sw@woly@«suw&\owu
Olaa L3 (MGl S 518 Cr g OlasleT
WSS ol @ dr g e 5 (o il OUS T 1l e
Sl Ko s oMb slaaliadas 3 5 Sl (65,9
AU Ol glps Sy Wlg e ST Gl S
@len 5o oo VT chile 8 i Olg o oplpl o)l
Olastle J&ls lgn CadS o o3 adsl ol 3T
(F)aslL -

ST a3l ol 2l candllas ol 5l ol s G
L b ST sl Jog 5T sl s SRty a8 el

s Carducci 5 (*v) o, 5 Fernando clals | «°

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 2022-04-20 ]

[ DOI: 10.18502/thj.v20i6.8955 |

Y M

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

b L Jeons 5T 50 b agar go oy gumme NS glasils
S LYl e sla i 53 Isa sl gkd Sl eslizl
Al o e (PP e Jlo 4 0o pd e oslinal
ooy 3 eslimal (inysT s 4 0SKes 5 LI ST s
Sl dss iy S5 gL S Jl 0, S ) 1 ol

(FO) ol 5 4l 58 L;L,»{.,.‘:slf,\,,i,., &S,

3l s e it 5 93 Chlig Sl Blg
S p&n Lo g il o Sl 5 Liblons ol 1 o3liz
IS s Sl amlie s Bl o es T bl o
(sl OMSL albst adas 0 8,18 Ole s &b sie

23 pedla 3kl 5 s gain) 3 pde 4 a5 L 0l
Slsr 0> 2USL Gl JesiTa S 26 (ST 55
$relSans 4l 5,6 5 oY OOSL 4l wha
ol Lasgatay ol cpsdi S 1) p3Y DLl J s
(V)as

Xl Sl

5§58 gr oS Wls oo el Wlin ol O iy 5 alws cp s
3l 5 g bl LSS

SIS )8 9 K

Ao SLTOler (e &5 ,eh p e Ly pide I dbs
o SlassSl ) s (o hle g BT Ols)
S plad g (oaliaxt 5 () 5 ((ons S OLBT) &l adas
S 5 S cles s (5L iR o plosil 53 1) Lo oS

b

References

Al 3 LS Comer o Sbe s =B G
S eSS b adeal Cad Gl 5 S VL LG 5 0 ol A
Cildg Hs el &S 510kl 5L 550 CFUM?
A dsr 53 3 5m5m oS Juog 3T sm 0o g IS 0T imio
Ol i ca3lsn 5 3l dolate gladsly 5 Ll 23§
33 3 (Vevr 6V er CRUM® ) g s 5T oo
238 15
Wlasla J s slsn 53 b 5L Comer (ke (i o0
(555 SUl gl ok @l (golgiin polas I S
(F¥)35 0+ CFU/M) WHO Lo 5
15 (sl ChS Ty pe 03 8 Lo okl 5 san )y )3
Lo ls slalas 55 3 len (slag S i (KT Ken
Sl 5 Jle LS 50 CFUIM®) 51 28 c ke
CFF) Cslokss ok 455 55 W3S > (1o« CFU/M?)
A e A sl das ol Olestle sl kST oS
s 5
RS I o 53 oS 5ls Ol addlee oyl S ol ol
5 ol Gladsly s s ohy 4 alada 0l 5L
03T bl SO (g5lulda 45 558 5doee b jlu Jlaze
S Sl o) 5l (K Blg o peS (ST bl 51 5
(PPl 03 5udmee OT 3 OLS S 5l Cbli> (ol
U o 5T g Sls (2 gy Ol gy BT S5 sl ioman
S das o S O Ol bl bow 5 balbtadas s Iy
bt adas boe S I 5L 2l 6y 5,800, L5

aia 53 S dsls 5,158 0,8 ea 5 Brooks.(Ye) st

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 2022-04-20 ]

[ 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 Wastewater

Treatment 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
Petrochemical

Wastewater 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 w‘ngr&&wwawblb >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 2022-04-20 ]

[ DOI: 10.18502/thj.v20i6.8955 |

Y4 M

uwb4)\?‘4:‘0»4;6‘?}3)?%&‘1}5\)5“&};Tﬁ¢1&4}‘5¢)j

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, Ptaza 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 ml,M¢rLL5)L~L‘MJL~ >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 2022-04-20 ]

[ DOI: 10.18502/thj.v20i6.8955 |

QI)&“A}‘_;)YL»M

23-Albatanony M, EI-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 2022-04-20 ]

[ 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 2022-04-20 ]

[ 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 w‘ngr&&wwawblb >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

