[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

1016-96 Oilado 1WA oGl /P sylaid /9 sla

M glg O b akal 43 T4 9 55Tl (Sliwo 9 o gl Jilad g & yShos Ao
192 (b >

F ooy glwbw Mww ey Lo joome 7 (g paxa 319> dozxo ' S LLUS 0wy 38 ! cowwld Al 74
"ol gule damusil Fodly (o (sl
Ol el el (S pale slfiils cuilagy 0aSiils (gl 48> Culogy (cwdige 09,5
Ol i (Ol e i S (Kb pole olRisls iblagy caSlidls (gl 48 > Cllilage owdiges 09,5
Ol ol el (S pele olfails iblagy 0aSails ¢ cwlid ©g,Sen 09,5
Ol ol eyl (S pole slfiils culags saSzils ¢ pwliss 7 B 0g 5T
Ol ol el (S pole slfiils culogs 0aSails clae Cublogy (cwdige 09,5

Y

IFVENF s o, NPT bl o g

oxs =

& Sadslon (S5 slaanl b hlae (Sl 5 Sl e E5550 i 4 Tse (Fosll 05l oo
lrordsSsed (sl gy sl (ermslbin (3ol aidlgl Gy Lams o g g (golandl adyo plgs Ll
gy Ugegoges (558l Coild canlllan (pl 550,118 o a8 g o olad (glio yy (S5 59050 (5,5l igis
Slbos bulyd cos g Sojelom 4525 5 (s ol 009l (315 b2 a0 Tyl Gagio M 5B 5
28,5 )8 dnnlie 550 Al

g ad asle 5 b (2 Jlaleil Gulide 10 65lse (g 90 Jald jilidsn o slite a1 by
G 4 S Oyg0 jlad cdl g Bl o)l (Bl SIS (655 o3l sl gt 50 ol 5o Sligles]
S0 dls )8 (6,500 50 5 6L b gt (S e a5

6335 3 Ol sl Jobo 42 59, VF )8 4 bgsye lialojl g 55, Ve (6551 4y bogy e litolojl ol aidly
s siog 11.9422.56 5 11.6522.26 g/mh 5 & e s 5 40 )8 2hdons sl 5 ool 25 silbsms ol
g/mPh 0, 9.6543.53) ol bk ilden d s |y 65Vl i byl o) B, ols i

mm water 5 1.1£0.32) 551 b 5SU ke 51 5 )8 jildens o 5 JLad il iz o (9.1842.6
(12028

il oo SIS o b2 5l celes B 0 (2B gmnl j2lidgn ol Cand 4y gult 4y dg5 1 S A

ol pogin) Ny gl gy flipegdpes (5p5T ( iplai o S isaer iz as3IS OLolS =

JLts il i o b

[golbabaei@tums.ac.ir a5Ke Jytums sdinm g (Sudg S Conmy 3

)5 oyl g Calbrlagy aslilins


https://journals.tums.ac.ir/jhsw/article-1-6074-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

(10) auS Cd b xS

Lgegdgw 5L &5 5l Slalllae (S o
sle san¥l Bi> slaaslé o (Pseudomonas sp)
S Glgie 4 1555 9 (VW) $) 08, o6 BTEX (555
Sl yildon pldsn o diwgn &5 651 slo &g
30 OVA) Casl oals ol w4lo 3429 VOC o0isS dtas
Pl @ gl o9 5l e (i 8y S 5l ol aslllas Lo
Sg1 00l 4285 090 VOCs >, Bd> o Postreatus
()

Joe VOC (ylgie @ opglgs ooin¥T casdllas opl 5o
kol )8 Il S 5 lg 285 1,8 eolil 050
European Commission’s lawg ool (gon adl
358ug/m’ G pg/m’ sz 5l ' aBS 50 sl
30 o0 S ek a Selgi (YYGY YY) o,ls 0424
A esliial 550 Slles gl 5 (plerd mlio
5 EF p ras ey (gellael SISl g 09 (o
i 51 (S Gz o2 gl (VYY) o)ls S
S sle ol 5o (Sgden 4325 12 VOCs 0 5
slo Soyiy 3925k (V7 5 VO) il (oo axgd 9,50
o Sl 5 28 sl b CELD s i3]
all) jo Soleiusw &) amslae Oldlas ylads ol
Sllee s Ll <o o T 05 Jae bl L
Al 90 59y p S8 aalllas cpl po 0)ls dszg
Ban ol 5 Sn 55 59 Collid slisoyy Sajslse
(5l g @) 5 sy jUgesdgm 5L
Ol 5l Sl ea¥T Bl (6l limme yilidgn g0 50
Dy S glg

Koy =
Ol yiliSa Lyl g e

2 Gl gt 90 p Jetdie yildsn i
b aisle PVC Luiz 5l ol ilejl elike

1- Indoor environment
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3- Wet bulk density
4- Dry bulk density
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FeCl3.4H.0 1.3
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MnCl.2H20 100
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CuClI2. 2H20 0.015

Macro element

compounds Concentration(gl")

KH2PO4 1

KoHPO4 1
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NaCl 1
KNO3 1

T8 5 LSl el iliden - Dldas 5l 250 99 58 4 by e b ol (V) Jgar

RE (%) EC (g/m’h) | LR (g/m’h) | Cin(mg/m?) 395 RTINS
VYV AR Y/00 VALY /50 V\/FOLY/YE VYF/OEY Y )Y b
YYIEYEVY Y UFOEY/OY YV/AFLY /08 WY/REYEY | VN F S

180
160
140 4
4 120
§ yo L
2100 7' ~ sg Cin (mg/m3)
;‘E_ﬂ 80 / L 40 =<= REbioB (%)
» L 30 ...nes REbioF (%)
= 40 - 20
20 - 10
0 0
12345678 91011121314151617181920
39)) olej

G, ollas 55, VF 5+ (b coiyi 4 (C) gy oan¥T (609,505 4 S (2,85 (b S silidsn (RE) Bdo S5 0l s (V) U
7B xlies LS REDbIOF ¢ L :SL 2lisy oIS RE bio B (g4, clile

) 3l g asle o lailinl sle clale laie gl 4
A ol e }:JL;T U9y

basl =
SAlSao g0 0 40 slei Sd> LI

slden 90 ,» 0 (RE) QB> Gil)lf Ol s
S PIF 63959 o515 4 Cand (2B 5 LS
°)3'> QSE w‘ O\.\.A] (Y) Ji..) L) QStL..Lo.C 0,92 JS

99

A5 a8 S o, CP-3800 Jo GC-FID olKiws
SRS LYO m (gt & eme (SIS gileg S5 olSCtws
Do,V um il Cwlks g ¢, YO mm Jgy0
Gy oo gl ml/min VA b 55 oo
CL ply o glos Voo C L ply (Sl
JECIPRRVAPNETE & RN O PV VNS SR PR A
ey g Ol (Gl esgaze sl gl I
GG gy i e Sl S LS (R?=0.999) s F

1WA oG /P o)ladds /9 sla ¢ )5 (iasl g Qublagy aslilod


https://journals.tums.ac.ir/jhsw/article-1-6074-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

ol 1y Sless polie Lo a5 g 0oldl v (59, Slidee
B s 4 by e WQT}I KUTR DA PRET X
Olis ol St mldsn orie 4 Cod (65 L o
ADY <®
oo ¥l (65955 o515 Sl 4 bgrpe Sl
(RE) B> LIS (LR) su¥T (35,5 olpee {C,)
2L SL Hgml ilidon 55, Ve (b (BC) Bd> )b
el oaal (V) Jgoz 55 (2,8 gl 2hidg 55,V F 5

SS90 42 0 e jLis 5]
9 00g Y Slaws! 6‘)" ;A>Lw grewe) )LwS ol
(F) U5 50 (258 5 b ySL ildsn 6l o Ol s
).3‘).3 @b)aSL J.«J.:.’B}u )d )Lw.@ oy u.»i)l.w | OMT
mm HZO 1.1+£0.32 L_:J.g‘).g L$>)l5 J.«J.«.@}:.: )29 1+0.28 la

sl plas 1y caglidlas g, &g,

loyildse o oly Sd> 2B
5 @Sl lden 50 amlie Boa b aslllae ()l
obyz Sl Sl Bi Cud )b g oIS e (2B
Joe (B ldgn a8 va (g9, 4T LS 90 Ige

ohEss g ewld all ag)

b gy 53 8 5o i IS (llee slo
Fledgr lp Ny cnl &5 S8l SRl us s
Sllas 59, Vo (b wdwy (o0 Sl & Fogeine (2,8
(78 gl ildon 59,V F 5 (2L S gmnl b
aS g/m’h 5.54  j3gles oYl (509,5 ,L e JSlos
wan V1 (63559 5k jlade JiSTas gy sl 555 led o
oLl Gl ppojw 39, 40 a5 e g/m’h VFFY
@ 2bSh ilden )0 Sy e b blis Bl o
@ 28 ldgm ;0 g BAVFF 5 FYAAL pln sy
bl iSlas 5 %Y 5 FYYA L L ol ey
Al 595 00 90 2 (78 s @lSL ilden 0 S
kSl Ogel s 6l o5 del Cens 4 Slles
5 g/m*h AYY 00T (63959 oylme,e %AL L plp
699,95 ylade 0 a5 BAYFF L ply > B slden o
otsl sl VF,YE g/m’h o&,{ﬂ
g 55 5 3 (BC) un¥T Bl b b o s
(LR) 0a¥T (53955 (e 4 S (28 5 (2l
Oled sl odal (Y) JSo o Sldes 0)50 IS b
il oy 5 Oldes sl o cul jasie o5 sk
Ot ooy )35 L g ol L LR g BC (ioein g0 alold
e o B IS 4 3 Sl 0 5 5 oS el
w595 0 )0 jiliden 9 o sl EC la s

16
14 Py
12 4

P —e—IL (g/M3h)

10 O
A s

= «p = EC bio B (g/m3h)

eeepee EChioF(g/m3h)

(g/m3.h) $299 )Lg TE-RES yg}).\o

8 ,
[

6 /
LA

4-—/,

2

0

392) ol

1234567 891011121314151617181920

IL lbae 35,1 5T+ b s (LR) s su¥T 5955 ol &0 o (5208 5 2l 25T iy (BC) Bl b s &l s (1) S5
B s Gis ood L EC bio F o ol sSU ildss is ood ks EC bio B usssys b olee

1WA GG /P s)lasd /9 s)a « )15 (ilay) § Cublagy aslibnd


https://journals.tums.ac.ir/jhsw/article-1-6074-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

03993 O)lay auinnl )y )6 g (550 sLaey ooawhTlsew s)Slac awlis

0.18
0.16
0.14
0.12

e «¢ = AP bio B

0.1 A\—'I—Q " v
0.08 +—% YN
0.06 4

ceches APbioF

0.04

(cm water) ,Lié cél

0.02

0

29

1234567 8 91011121314151617181920

CHAP IO F o 55U sildge Lis ol AP DI B o) 5 ol 55l jilidsn 59 58 5 oo §l s Oy 4y Lt 2l &l o ~(F) S

dbal Bas b 0gd dsllas o (YY) o, Ken o
Wy 4z ol & iledsn by BTEXY (05905
o & 1o el s See )55k sln Y e oS
(V) og 50,V 5 A Y & iy a o oanY!
5 SIS Oygo a Loy e v O
Gl L5 Sils a5 (gl wisS 4y azily aslsl pelanee
WA S99 53 i a4 (2B 5 2bySL ildsn o
S Ll ay Goge) 5 ol a5 08 Laas 931.Y
ol ) odlae ool 5 Sloly$ lalllas sl (oo ll
05 lge 59y dw (b 2D Slss STas oS o
Ll &y by a5 Conl e ooy el %0 51 5
FUATA RS JON PV CH P WOVS
5 @LASL ilden 90 ;0 Bl bbb Ol s
sljsy o a5 ams oo plid 35 (V) JSO 0 (268
o2 9, EC (goxia 90 12 (ygmml ildg Slilos s
B g bl oYL Cas ()l 4 it oo
b ye 008 Slge (ol iz 4 s gla 55, 50
Sad sl WS o odlS g w05, b oy O 5l g 0052
Sygb @l oo abi>Me LB ildg 90 50 Sd>
VL (o5 (2B ldgm 4 by ye BC (pomie o5
255 oo )R 6L ildgn 4 bgye EC (g
Fhedge 5o FYL L Bio )b (gbsS alols

8- Benzene, Toluene, Ethylbenzene, Xylene
9- Steady state condition

1ol

@bs ol L ol Sl lden 4 Consi ) 650 05
Fdgn 90 0 50 Bio S Dlpis Wiy 4 by
Sllee Jgl slajg; p3 45w (oo lad (VUSCS)
2 @Yl L sl midl o3l i oygenel ilidgn
el %Y -0 Bis 4y ;08 i g alilad Selei Bi>
S 4 090 g iz Ol oo |y 48l nl oy
U5 445 gl il sl sloss, (oo (RE) o
Oled il 00ls F5 0aisS py Slge lawgs  xdaw i
3¢5 dalllas ;5 55 (V- +#) o) Sen g Klapkova a5 458
bondy yildsn (09,50 il 250 poni Saa L &S
Sl 5 sl B IS 3 Euly 5 oS bl
(VA 2zl cews (gl amil (o 4y wsols plodl
95, ;0 0an V] Bis> LIS iorie 0aig, YU o
i s, U gogno sl (nl el ogpte pilidgn
35 9 o235l93 Slaje) U g ()8 il 10 e 9
S y5b 4 ol i ugemn oSl sy
78 Hda sl L) cnl 5o Jolee LS 5 SSlbs
Llte LU Sile 09 %ALY 5 BAALE L il
WAV 5 BAFY b ST kb VY 5 Y (clags, ,o
5 laloly 0,90 4y lgs ol ool S (sl 0,90 04
RSN [ PETSRC I
sz 5 gmmlnlal ley o wlalas o .ol Cus

Rahul (YA V) &l 00,5 53 olo U atan i U 39,

1WA oG /P o)ladds /9 sla ¢ )5 (iasl g Qublagy aslilod


https://journals.tums.ac.ir/jhsw/article-1-6074-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

loyilbgn o ,Lis cdl

e e el e (F) S5 51 5 sbo o
Ol 45 009: (sogro ilidem 9o o o Loy lad il
@ Ols (o0 sl edsn Slles ol sl 55, 501, 4l
el 5l 500 5938 1505 010 Cpd i (59788 g Coniis
Lol (YAQYONP) Wil asdls iS5 g 0, S ojlsl 4y o
092° Porkomns 5 (rmogmr (7 )05 08 9 JSCAT sl o
8l yial33l g oaisS polge d8lie o 3o Slas] o s
Sl 0o (gl ilidgs Sl Slilas (gl 55, (b L
SVL B gy jo jlas cdl Sl (ASYYYA)
by g9o50 (nl a5 09 (2l S iliden o jlad cdl
W. van S (g sb a4 .cewl oul 00l Sldlae &
YL L cdlas cusls bl 09z dalllas o (Y- Y)
el b o1 518 JUitl | o 26 by
Osel s (ol slo a5l (S plgre 4 oS 0o
ke 2l mSlas o cnll gy (o0 jled 4 (2B
onl 45 0w, Pa/m bed 912 4 «liolejl 59, £+ o
Sl Jo3 JB (paro (Aly slo el sl jlade
O\ gt9)

Slhaslie bwyg b ol jgpax> gl dadlas o
(b Sl ilden 19 phden (slo dged 5l S 95y S
Had cdl cde ol cplasos ol (=) ldgy jo & Ll
Estrada.(f-) b aslis ol oSU ilden o 5 b
Slebl 0gz asdllas jo Y+ VY Jls ,o 55 Herndndez 4
Jolre (g lad 2l ¢ oL iSU ygunl slidgn a5 aizils
L 28 Oseelilidan 5o o i 5l 5 o5 %7 L
w2 (V) Cnl azgr LB golasdl Loy 5l as olo lias
SR 95 58 3l (poie JSB oS Sl et iz
S ok sl 855 4 a5 0o sl o)l 90 a4y Slialesl
95 2 )k S 5y A 2 a5 0l e okl slo 090
aS w0 s Dlallas .ol oo (6 yuml 0008 s s
o (S35 g Sl o 3l y Cugh; 5 Ol oz
WS oo dbml Cueglite Iso by s5es plp 5o W g 0u
(FYFY)

s 2l 5 S S i el ol L

1WA GG /P s)lasd /9 s)a « )15 (ilay) § Cublagy aslibnd

ohEss g ewld all ag)

O dge 13 (V) Jeoz o cols a5 w0 oz )8
EC slo coro culi Ly oy alold Laas asins £4.040
55 Ogel e Oldes 95 58 SLL sle 55, 9 LR
Lilyd Sl a gan) 5 2316 S enims lis
A8 S 5 15 3 o8 a8l o Sllae Jat

L 28 5 S b 8,5 Jos ausli
oS sl o0 otz (1) gz 525 (7 5V ) sle US4,
5 els ¥l Bl o 1y (655 bl (2 )8 ilds
Liu g Zhu.cusloog 5 3390 Liwl,y cpl 10 g oals lis 0g>
78 e S5l 355 aslllas o 55 V¥ Lo o
S5 B lp gl Gegig D b esd adls
ookl jalgus SloS 5 boglos gy Wl oy pnl aiilo
Bd> SLELYPg/m’h Bis o b iS4 ais S
Krailas a5 ¢! asJlao ;0 .(V450) .0szdl Cawsd %A oYL
Loy Syl Spielyns i Ban b (Y o) o S 5
Gl s 4y puncilSs 5 7,8 JliLos 4y casols plxl il 8
B S audl s g asby o o] pedincs ;o 0l
Sl 5 Wlgs (o0 655 e S b 65k 4 S
o) Sen g Pedersen (YY) wles B g Ldx 1) 35,5 Ol
109 sUgegdgus (6,55 L Cudlad a5 095 andllas ;o (V44Y)
oo 0ls 13 (g 2 )90 gl (Selom 4325 50,
SleS 5wl oo gy BaS a5 (o0 (L 365 () el
Y 358 s ()l 5 0S5 Qe Lo |y 325 O
Sl 5 I el 358 5 (28 elidse e o sl
o B> 5 g QLT eldsn 4 S 55 O
YO Jlo o 58 o) Se g Estrada(YFoYY) Wl
bS5 (2B gl iliden G sl dunlie anllla
5 Szl Jete Jslis ) VOC blis i o
S5 Lo ol alllnn eomts aisls pladl (5 5 ol
| 65 ol i 6l b B (e s
27.748.9) &S oo (el 095 oL S glian 4 s
ol iz uls Wiz, (1)) (vs 40.2454 g/m’ h
7B gl b )3 Bi> Sodib oS was (e i
ol Sldlas b sadlice mlo (Jb plb wog 5V
Lol 00l ool


https://journals.tums.ac.ir/jhsw/article-1-6074-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

03993 O)lay auinnl )y )6 g (550 sLaey ooawhTlsew s)Slac awlis

SyS axmis =
byl g (B plden anslae ol carllas oyl
9yl wgig D g 1oy JBgegagu igS 90 (Gl
Cod b o) ilden (S0 ol ploml jlid 2l g Jae
7B dan jo L cél wiz e ol las oL S

29 (2L Sl ilde jo o Hlade 5 5V

REFERENCES

[1] Estrada JM, Lebrero R, Quijano G, Kraakman NJR and
Munoz R. Strategies for odour control, in Odour Impact
Assessment Handbook. John Wiley & Sons, New Jersey.
2013;85-124.

[2] van Groenestijn JW, Kraakman NJR. Recent developments
in biological waste gas purification in Europe. Chem Eng J.
(2005);113(2-3):85-91.

[3] Kennes C, Veiga MC. Bioreactors for waste gas treatment.
Dordrecht: Kluwer Academic Publishers. 2001;47-98.

[4] Kennes C, Rene ER, Veiga MC, Bioprocesses for air pollution
control. ] Chem Technol Biotechnol. 2009;84:1419-36.

[5] Li L, Zhang J, Lin ], Liu J. Biological technologies for the
removal of sulfur containing compounds from waste
streams: bioreactors and microbial characteristics. World J
Microbiol Biotechnol. 2015;31:1501-15.

[6] Estrada JM, Kraakman NJ, Munoz R, Lebrero R. A
comparative analysis of odour treatment technologies
in wastewater treatment plants. Environ Sci Technol.
2011;45(3):1100-06.

[7] Alfonsin C, Hernandez J, Omil E, Prado OJ, Gabriel D, Feijoo
], et al. Environmental assessment of different biofilters
for the treatment of gaseous streams. ] Environ Manage.
2013;15(129):463-70.

[8] Schiavon M, Ragazzi M, Rada ER, Torretta V. Air pollution
control through biotrickling filters: a review considering
operational aspects and expected performance. Crit Rev
Biotechnol. 2016;36(6):1143-55.

[9] Khammar N, Malhautier L, Degrange V, Lensi R, Godon
JJ, Fanlo JL. Link between spatial structure of microbial
communities and degradation of a complex mixture
of volatile organic compounds in peat biofilters. ] Appl

Microbiol. 2005;98(2):476-90.

e e b el (B sl ilden o YL
oladl a8 0 aglio b akl, o Sldlas a5 o)l
Susgazme S plwl anlB 9o cul (6550 Bras
S (S 0z SOl 330 (e caalllas (ol oues
s (o) S5 s o 5l sl slesll oS
o3Il wiz e cils 5l ol PH Ghois 53 5 i
S 8)lge el )3 ildgn (29,5 )0 CO, 65

D5 FYL Sheodl 4

[10] Ralebitso-Senior TK, Senior E, Di Felice R, Jarvis K. Waste gas
biofiltration: advances and limitations of current approaches
in microbiology. Environ Sci Technol. 2012;46(16):8542-73.

[11] Estrada JM, Hernandez S, Munoz R, Revah S. A comparative
study of fungal and bacterial biofiltration treating a VOC
mixture. ] Hazard Mater. 2013;15 (250-251):190-7.

[12] Lebrero R, Rodriguez E, Martin M, Garcia-Encina PA,
Munoz R. H2S and VOCs abatement robustness in biofilters
and air diffusion bioreactors: a comparative study. Water
Res. 2010;44(13):3905-14.

[13] van Groenestijn JW, van Heininge WN, Kraakm NIJ.
Biofilters based on the action of fungi. Water Sci Technol.
2001;44(9):227-32.

[14] Arriaga S, Revah S. Improving hexane removal by enhancing
fungal development in a microbial consortium biofilter.
Biotechnol Bioeng. 2005;90(1):107-15.

[15] Devinny JS, Deshusses MA, Webster TS. Biofiltration for air
pollution control. Lewis Publ, New York. 1999:43,78.

[16] Kim DJ, Kim H. Degradation of toluene vapor in a
hydrophobic  polyethylene hollow fiber ~membrane
bioreactor with Pseudomonas putida. Process Biochem.
2005;40(6):2015-20.

[17] Golbabaei F, Pouraghashahin HR, Pourmand MR, Karimi
A, Rahimi Foroushani, A, (2013). Study on the efficiency
of the two phase partitioning stirred tank bioreactor on the
toluene filtration from the airstream by Pseudomonas putida
via. Journal of Health and Safety at Work, 2(4): 31-40.

[18] Roy S, Gendron J, Delhomnie MC, Bibeau L, Heitz M,
Brzezinski R. Pseudomonas putida as the dominant toluene-
degrading bacterial species during air decontamination by
biofiltration. Appl Microbiol Biotechnol. 2003;61(4):366-73.

[19] Braun-L llemann A, Majcherczyk A, Huttermann A.
Biodegradation of styrene by white-rot fungi. Appl Microbiol

1WA oG /P o)ladds /9 sla ¢ )5 (iasl g Qublagy aslilod


https://journals.tums.ac.ir/jhsw/article-1-6074-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

Biotechnol. 1997;47(2):150-5.

[20] Hort C, Platel V, Sochard S, Munoz LA, Ondarts M,
Reguer A, et al. A hybrid biological process of indoor air
treatment for toluene removal. ] Air Waste Manag Assoc.
2014;64(12):1403-09.

[21] Sarigiannis DA, Karakitsios SP, Gotti A, Liakos IL,
Katsoyiannis A. Exposure to major volatile organic
compounds and carbonyls in European indoor
environments and associated health risk. Environ Int.
2011;37(4):743-65.

[22] Geiss O, Giannopoulos G, Tirendi S, Barrero-Moreno
J, Larsen BR, Kotzias D. The AIRMEX study—VOC
measurements in public buildings and schools/kindergartens
in eleven European cities: Statistical analysis of the data.
Atmos Environ. 2011; 45(22):3676-84.

[23] Moro AM, Brucker N, Charao M, Bulcao R, Freitas F, Baierle
M, et al. Evaluation of genotoxicity and oxidative damage
in painters exposed to low levels of toluene. Mutat Res.
2012;746(1):42-8.

[24] Mohamed EF, Awad G, Andriantsiferana C, El-Diwany Al
Biofiltration technology for the removal of toluene from
polluted air using Streptomyces griseous. Environ Technol.
2016;37(10):1197-207.

[25] Wang L, Yang C, Cheng Y, Huang ], He H, Zeng G, et al.
Effects of surfactant and Zn (II) at various concentrations on
microbial activity and ethylbenzene removal in biotricking
filter. Chemosphere. 2013;93(11):2909-13.

[26] Zhao L, Huang S, Wei Z. A demonstration of biofiltration
for VOC removal in petrochemical industries. Environ Sci
Process Impacts. 2014;16(5):1001-7.

[27] Pérez MC, Alvarez-Hornos FJ, Portune K, Gabaldén
C. Abatement of styrene waste gas emission by biofilter
and biotrickling filter: comparison of packing materials
and inoculation procedures. Appl Microbiol Biotechnol.
2015;99:19-32

[28] Klapkova E, Halecky M, Fitch M, Soccol CR, Paca J. Impact
of Biocatalyst and Moisture Content on Toluene/Xylene
Mixture Biofiltration. Braz Arch Biol Technol. 2006;49(2).

[29] Novak V, Paca J, Halecky M, Soccol CR. Styrene Biofiltration
in a Trickle-Bed Reactor. Braz Arch Biol Technol. 2008;51(2).

[30] Rahul M, Mathur AK, Balomajumder C. Biological
treatment and modeling aspect of BTEX abatement process
in a biofilter. Bioresour Tech. 2013;142;9-17.

[31] Amin MM, Rahimi A, Bina B, Heidari M, Mohammadi

Moghadam F. Performance evaluation of a scoria-compost

1WA GG /P s)lasd /9 s)a « )15 (ilay) § Cublagy aslibnd

ohEss g ewld all ag)

biofilter treating xylene vapors. ] Environ Health Sci Eng.
2014;12(1):140.

[32] Krailas S, Pham QT, Amal R, Jiang JK, Heitz M. Effect of inlet
mass loading, water and total bacteria count on methanol
elimination using upward flow and downward flow biofilters.
J Chem. Tech Biotechnol. 2000;75:299-305.

[33] Pedersen AR, Moller S, Molin S, Arvin E. Activity of toluene-
degrading Pseudomonas putida in the early growth phase
of a biofilm for waste gas treatment. Biotechnol Bioeng.
1997;54(2):131-41.

[34] Fulazzaky MA, Talaiekhozani A, Ponraj M, Abd Majid
MZ, Hadibarata T, Golid A. Biofiltration process as an ideal
approach to remove pollutants from polluted air. Desalin.
Water Treat. 2014;52(19-21):3600-15.

[35] Chen KP, Chang HY, Chou MS. Biofiltration of odorous
fume emitted from recycled nylon melting operations. J Air
Waste Manag Assoc. 2013;63(11):1343-51.

[36] Estrada JM, Quijano G, Lebrero R, Munoz R. Step-feed
biofiltration: A low cost alternative configuration for off-gas
treatment. Water research. 2013;47(13) 4312-21.

[37] Padhi SK, Gokhale S. Biological oxidation of gaseous VOCs
- rotating biological contactor a promising and eco-friendly
technique. ] Environ Chem Eng. 2014;2(4): 2085-02.

[38] Dorado AD, Lafuente J, Gabriel D, Gamisans X. Interaction
between sorption and biodegradation in a biofiiter paciced
with activated carbon. Water Sci Technol. 2012;66(8):1743-
50.

[39] van Groenestijn JW, Liu JX. Removal of alpha-pinene from
gases using biofilters containing fungi. Atmos Environ.
2002;36(35):5501-08.

[40] Woertz JR, van Heiningen WN, van Eekert MH, Kraakman
NJ, Kinney KA, van Groenestijn JW. Dynamic bioreactor
operation: effects of packing material and mite predation on
toluene removal from off-gas, Appl Microbiol Biotechnol.
2002;58(5):690-94.

[41] Dorado AD, Lafuente J, Gabriel D, Gamisans X. The role of
water in the performance of biofilters: Parameterization of
pressure drop and sorption capacities for common packing
materials. Journal of Hazardous Materials. 2010;180(1-
3):693-702.

[42] Kawasea Y, Hirata A, Kojima T, Ohmori S, Akutagawa H,
Uehara K, et al. Improvement of biodegradation in compact
co-current biotricklingfilter by high recycle liquid flow
rate: Performance andbiodegradation kinetics of ammonia

removal. Process Biochem. 2014;49(10): 1733-40.


https://journals.tums.ac.ir/jhsw/article-1-6074-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

Journal of Health and Safety at Work Volume 9, Issue 2, Summer 2019

A comparative study of bacterial and fungal bio filtration treating
toluene vapors from air stream

Roohollah Ghasemi®, Farideh Golbabaei**, Mohammad Javad Jafari?,
Mohammad Reza Pourmand?®, Sasan Rezaei*, Ramin Nabizadeh®, Ensieh Masoorian?®

1Department of Occupational Health Engineering, School of Public Health, Tehran University of Medical
Sciences, Tehran, Iran

2Department of Occupational Health Engineering, Shahid Beheshti University of Medical Sciences, Tehran,
Iran

3Department of Pathobiology, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran
“Department of Medical Mycology and Parasitology, Tehran University of Medical Sciences, Tehran, Iran

>Department of Environmental Health Engineering, Tehran University of Medical Sciences, Tehran, Iran

*Corresponding Author Email: fgolbabaei@tums.ac.ir

Received: 16.07.2018, accepted: 05.09.2018

ABSTRACT

Introduction: Air pollution is now recognized as an important environmental and health concern. Biological
control processes, due to their durable, cost-effective and eco-friendly, have become a good alternative to
physic-chemical methods. Biotechnology is based on the activity of microorganisms.

The aim of this study was to compare the capability of Pseudomonas Putida PTCC 1694 (bacteria)
and Polarotus Stratus IRAN 1781C (mushroom) in the removal of toluene from the air stream and its
biodegradation under same operating conditions.

Material and Methods: To this purpose, a bio filter containing two parallel columns was designed and
constructed on a laboratory scale and the experiments were carried out based on measuring the removal
efficiency (RE), elimination capacity (EC) and pressure drop in these two columns. Thus, the bacteria were
inoculated in one of the columns and in the other the fungus was inoculated.

Results: The bacterial testing lasted for 20 days and the fungal testing lasted for 16 days. The contaminant
loading rates (LR) for bacterial and fungal bio filters were 11.65+2.26 and 11.94+2.56 g/m3.h, respectively.
The results showed that the fungal bio filter was more capable of eliminating of toluene vapor than
bacterial bio filter (9.65+3.53 vs 9.18+2.6 g/m3.h). However, the pressure drop in the bacterial bio filter
was lower than the fungal bio filter (1£0.28 vs 1.1+0.32 cm water).

Conclusion: According to the results, fungal bio filtration appeared to be more successful than bacterial
bio filtration in the removal of toluene.

Keywords: Toluene; Elimination Capacity, Removal Efficiency,; Pressure Drop; Pseudomonas putida;
Pleurotus ostreatus

HOW TO CITE THIS ARTICLE

Ghasemi R, Golbabaei F, Jafari MJ, Pourmand MR, Rezaei S, Nabizadeh R, Masoorian E, (2019). A comparative study of bacterial and
fungal bio filtration treating toluene vapors from air stream. Journal of Health and Safety at Work, 9(2): 95-104.

COPYRIGHTS

Copyright for this article is retained by the author(s), with publication rights granted to the Journal of Health and Safety at Work.
This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution. rm
License (http://creativecommons.org/licenses/by/4.0/). @ m



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://journals.tums.ac.ir/jhsw/article-1-6074-en.html
http://www.tcpdf.org

