[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

B9 ode gaollad (Cows ) o 9 Cuodlw alxo

Olp! e clilogy (oode (pozsil

VEF L YOO Clio VFr ¥ (Ll pgo o)l « pazed 0,90

(@

&

‘,f‘f‘“Jj’:’, Jle

Available online: https://ijhe.tums.ac.ir

s
%,
0, o™

" Of Environ™

ok LsgdST 5 o gungosS paiadg oIS 3l (6 jlwJ o 1y LS uwgs (S 15 (gla duduai il it U3

Oy gels yo

;.)):9 @L@de sles ¢‘)% LSA)? )Lal.w b o ) Amia> WO AR

MLQM k5.Lc dgete a\Ls_SLN)é Lg.)lg—‘)']g 4;‘))5

Ol el e Ol 9y oDl ST oRils sy s Lazme (sigs 05,5 <)

Ol e ol s (S pole ol cciilagy caSiiils clasre Culilagy (owadiges 0,5 <Y

Ol OlAd colid (S psle olRiils ¢ Jaome Sl oaSinghy ol CotnS Sladod 35 50 -
Olpleclys eyl Sy pale olaily (ol cllae Gliixs 55 o -f

SlnlezyS ol (Sig pole oliils cciiilagy ouSiils « (gl a8, cudlagy swaige 05,5 -0

Oyl eyl el (S pale ol8ails ciilogs aSiisls clame Cailagy cwidige 05,5 -7

6 S

chale oS Sl sd o G B3I lalad jo o8l les sl as s Ar Sl i tdas g ddo)
ST s & o3 el g e 51 52ty (VOCs) 5 JToloS 5 alax 5l dsa slaoasyV
ol B3 (sl by b, VLA 555 e mne VOGS (vt | 552 55 sliolb o
Aglaonema silver _als 4555 50 SIS w0 @ addllas ool ool S50 slalaze 5l looas, VT
2518 o Zaghy g Les o J S Lyl s jo 30 clalé zalS o Chlorophytum comosum
IR Gtaleil 5550 00,5 00 5 YD (slacush, 5 YF OC 50A los bl )5 (lalS 1 omy 2 (b9
o G2l l5ee g 0i 2,55 aldises 4y <N YO UL/ML 5 /Y0 /0 ) clacdile jo 50 08,5

33,5 g pSeilul i B 5leg,S LAY Dl ey
g0 AF L s Aglaonema silver &5 ols oL 5z L 5:lbaxdly
Bl duoys YO Cugb, g Vo °C sles yo 1) o3 sy YA b Chlorophytum comosum

olS 53 ;2 sl eadasll sl Joe .09 o ¥T cdale g Cugh ) dles ol 45 5 b (50 Bi> 08
il 25 slaosls b oYL Slsiees (7 5 ¥ &¥sles)

@ Cand Sy 0,Skee 1S Cosh g Somb slales o Aglaonema silver : g S amais
ot L e baylys b celite alS 4658 Gl .cwsls Chlorophytum comosum
Bdo o |y Hlals SIS cash ;g Lo auldl as sls las golgainy Jaw ols oYLelS LIS o
50 Ogre O3

sl fo Ol IS5 bl
VE-¥/V /YA el o &b
VE<F/+YND iowlpg &b
VPF/+Y/YY iRy Eub
VPF/+5IYD syl b

s‘yb d_:.a..a.: L‘rJleOL; :‘S\A—AJS Olf)‘,
e

F gmno & o 95 (St I Cnnny

m_alimohammadi@tums.ac.ir

Environment. 2025,18(2):255-66.

Please cite this article as: Borzabadi Farahani F, Aimohammadi M, Rahimi J, Khoramipour S, Dehghanifard E. Advanced evaluation of indoor
air purification by plants: modeling the impact of Chlorophytum comosum and Aglaonema silver in benzene. Iranian Journal of Health and

Copyright © 2025 Iranian Association of Environmental Health< and Tehran University of Medical Sciences. Published by Tehran University of
@@@ Medical Sciences. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://
A= creativecommons.org/licenses/by-nc/4.0/). Noncommercial uses of the work are permitted« provided the original work is properly cited.


https://journals.tums.ac.ir/ijhe/article-1-7004-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

Slep CuiS sep 0 Slibl Gl 5l eslatul cosal
oalo uLAAA) uL’JUaAMIbAJGA w): ‘)MGLQLQ.B
AT 3l (St oyl a0 99250 Slopunils )ly oo
Sy $siisy Gk 311y I sloen¥T ailyin ol
OY) s

Slsie & ool LS b (Su3lsS) Dol (530550
o looa¥T oS 6l (b 5 Sl by, S
g oan¥T Bis g ahal e .ol ool zylae S5
sile gloes¥T Bis> o 1) lag] cud b I3l lals
OF) el (JBls glep coaS Sguge Cu

Lisgi ooVl abal diw) ;0 a5 gouaie Slalllas 599 b
aslie 5)50 0 (el OleMbl (el ous plxl LS
axdlas ! (V21 0) 5 s 59z g calites lalS aaas oo b
ol 55 050 Sl bl obS 50 LUl b)) jshane &
powgesS pyindg IS g (Aglonema silver) sl LglST
slope adale zals o (Chlorophytum comosum)
ol 90 cpl cud b casdlas cpl .ol ouls sl ISl (glg
oy el glacdale )5 03gdl slga 5l 50 Ba> o)
owm QLBL\.? uL?r..u‘ 6‘;) Lg).laq ‘SJLM b ool oo;
Ao Ll Al glalad o

gy 9 Olgo

Oiolosl 950 plals

pods IS« A3ls glooan¥T ply po polie Jles LT elS 5o
a4 OV) ety Slalllae ol g5k LislST 5 pggess
Slabame o Lol was obl iole;l sladiges olare
g5 oz 5l amme blyd g 08§ 18V e - Loz b

i 03 ey LS dan (1 (Sl o5l luls

YOF

w3l lom ahar s iy L)

dodio
slolose Sogll JSiw (ulio & iy g aely> dnwgi b
Slg o i (V) Conl odls gax sloanlid ek 4 LS
@L..o.w (_gl.éo.\.uy] w‘)ﬁ‘ l) S Sl 00y [ o (;\)5.” 0,99
Q;osﬂ zobw (V) 0gd o0 amin A3l slalad o
Zobams 3l ey ot Vsans laglozslo J515 45 (oloond
cdale a5 cul eoly s Sldlas (V) ol lislo 7,
Slin plp Ve B0 U3 slalad o ooV lwgie
WY R P R F R P = P E S SRV, B PR VY

SR S Som sbad Gl i plp Ve Ul e
o105 ey as,o Al s 01,810 ¢ F) il lasan Y]
315 lsn CaiS 5 (5) S o (g e Lagylazsles 3o
3om (e, FIV) )l ceges Coodlo b goniiins LS )|
aliae G 4y J3 Glan CudS Sgups N A-ugsS Souds

(Y) Cenloas bos cwlal 2ol 9 Slex
IR ITolaS 5 50 09250 sloos¥T 1 et 3l (e 032
s pie Sl 5 Lolb s olss s 4 ((VOCs)
ol 03,5 L 355 4, oSy 3 5ot 4255 o
Sgion 4y SBwds (ol b jlews ean¥T pl L(A)
) Wl Jleday ogee cdle sl G0 GRS
ol clale 2als 6l el g 5k slaghg; 8L ol pl
Gl 13,55 5 (6 5k Sl 51 U3 slalas j5 0oVl
L3 el aha el i LT bS5l esliad L))
oo plis Wb lidss as Sloy cod 5lel VAAL ans
oolil i lgp clrosn¥] i 4y 36 kS 5
G2l slr F5e 5 s slagts, 5l S Skl plebs |
HalS .l U3 s 5l oo ssle olewds slvoasI
@Y LUl ieST a5 5 ()5 SnSles iz podle
&5,ls ooV 4525 9 wde & ,b ;) 1 Glap anal o
Sls oles (V1) o, Ken 3 GOng lawg glaalllas (1))
@I58 pomgesS poieds IS alex Sl s QoS (S &S

sl ol oS ile (J3ls Glea 5l Bas o oYL

Eol % é Jﬂ
1E ol liunli /(g3 6 jlosis /52 6935 <
il /g3 0 22 0,9 9

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-7004-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

OliSen 5 Slald goll; 2 il

OV sty @ e | ooy ¥T Jols

O SoF 5 4

O YO UL/ML 5 /Y0 /0 ) slaclale ags gl y
e 5 ond atie GBI pa )« iales] BT o
L O e 0 dommsln ) oles bl 5 30 5L 890
(BP 3 o B Gy e 55 (835 ey 5l ool
56 g ad il 38 Ltov sbelKiws b e cdale
A iy ooy Jsb 0 T RS plals

_m
C=5 )

O cblé o, S0l

J3ls oo cdale (olwSL g, 5l YE R g VY Sl
Le .‘994).0 LsLbaoL) W) G;O)L).Jl w% ‘5«.& 4]4.0.?:.@
W cod baye oalel glamalily g o5 cdale

bl ol

6‘): Excel )‘)S‘PJ’ )I m.&n]d«wb:\g LgLaoolo L».L?o 5 6‘;:
L sylel slo udos o soliiul cialej] slaesls (5 ,91s 5
J...l.?u t.g‘)" 9 D taL?o‘ YO as.s SPSS )‘)S‘ﬁf' )‘ oolazul
s 50,8 eolatul SSls 3y, 5l alBfas slawslas
)by g ab Sy uilyly w5l eolizul b o ioles]

Experimentnal Chanber

Benzxzene
- injection

o@eoe

oBislej] Lasme ,0 atam 9o S 4y LS ¢ iolejl 9,4
b eals H18 olesl bl n b 5,55l cap
w‘L‘JfL;’//‘L

cm pex Voo Ccm Job)
595 5l 55 S o o8 a3 5 5 ol 5
2 1 OlS LUl Dbl sl 09 00l pa g e I9a
@l cdale Jlox o o iolesl o 318 slga 51 5o avhas
b bl (1Y PL/ML 5 ¥ 18 V)

(Ve cm glasfx Voo

oielojl sl Sl

4 olS g (89S 5 S35 plml olS e gl 1SS an
ozl b 5 5 sk sl 8,5 15,5 J e
LS 5 bylals sl daplals § S lawg o0 @i
9 e g oniliy St b abadse jo (85 )18 5l iy
labiass ahaass jo LS cols 18 51w Laiul pge
Lama 5 alaiomo s S5 Job5 b s sy i b alolidl
O oy J.g‘»d.g‘j'gﬁ

s Lyl

B0 B YD (po (oomd Cusby 5 YFPC B VA (s U1 sleo
C Glp wsbe s S Glagieles b olas wo)o
D5 S iad s e 515 gl 5 Lo Sl
s b, B ol as aladses 0 (Ar WYY V) S8

1000 litors

e
Giis deslcation

Gas cormioiration

eiazene
alver Gas crnivhation
©x moistloe

Bermiene
Inlection
silver

Analysis
Gas cortuoration

o 20Gi=Bam
over ard 24 hours

ST LS lwgs ¢y Bis aig T Saileds b -) S

%ﬁ yﬂﬁ%
Y, 1E ok linls /{093 6 jlasis /ad 2 6,95

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

YoV


https://journals.tums.ac.ir/ijhe/article-1-7004-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

2l il as )3 48 4y Bds e ol VYO PL/mL

ks ) UL/ML clile )5 pgugesS pyids)ls (Jlie )

clhl ¢ sgoly a8l sl o VAR

A o3 e, Yo/ Bis 4 3390 -1 YO UL/mL
Bl 0 jise LS Glsear jsle LislsT (IS jsba
S I ol plulid ol glacdile js ohsn
rolie 2,8loe bagio Glachle ;o pougesS poids)ls
B jsba T SIS VL glacdale s bl el
30 oS 4T SO Glgrea Wiy go ccplpln 28l als

2555 )18 eolazul 0550 3o Bl

o s (Sloa ahar aid i L)

aidly

5 ool LiglST L3 LT olS 9o o Khas canlllan (nf 3
@l lulyd cod 0 cbale alS )0 powgesS pginds IS
slackile b agalge WY h b as s Y0 cogb, 5 Y- °C
A gy (SNYO UL/ML g /Y0 /0 V) (30 il
oot dacdale les o jekw LsglST a5 ols ylis b
PEe S & Cond e o fes Fomb slackle o
() Jgaz) ol 43ls pgwgesS

Gy yolww Leigl STol 5V uL/mL cla le o
ol gals Ly gass G o5 5l ao,s YEIP

Glise glacdale o GQLS i aigS lwgd Oy S -) Jgus

VAR REEERVAL S SEEEVA S\ SEEEYA'S Aa

4 1Bl (5 fhnd o Slos pawgesS poidy IS« blie )
YA °C slos jo ol cpl e VL slaclale o ofg
WS Gdo ) LML e 51, e ams YYIY cadls
doy Vo a ol ol e NYO PL/ML & cdale zalS' L g

il ials
LRS- DY W SO DU P L § gl O P WP
S0 VFA s Yul/mL el ¢ s g 8L

cNAYO pPL/mL el ¢ o bleo, S B> 1) 5o
cdl o ol dla oo YVA LB > F

Y USs)

o5

YOA

Aglaonema silver

Sl bTolS 95 ol lawg o3n B Les 5 caalsl o
ok LdglSTAA °C slos jo .0 owyp 42150 VY h b
/6 pL/mL § V) o350 YL slacdale jo sy o ,Shes
Baz |,y e do,0 V8 5 do,0 £AIF Cudy a g 0l las
Cli s 5 23l el Bio 5oy Sl alS b ,S
Y Jg93) Sy 2o y0 YA & Bds 50 VYO uL/mL
V puL/mL clale jo jshew LiglST SIS YF °C slos o
3o Lol 0,8 Bd 1) 5 duo 0 VO Lo g 2l ials
OY/F & Bi> 5 «(-NYO pL/mL) o0l sladale

28l g3l oo s

Eol ég é Jﬂ/ﬂ
1E ol liunli /(g3 6 jlosis /52 6935 D
930 )

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-7004-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

OLHen 5 lal s sl 4l

dilisee edalé 4o oo (LS lwgi (e Bido p b 5T -Y Jous

R VY YA Vath Aglaonema silver

o/rYo VAT ATY </YYY Chorophytum comosum

il gals YL slecbile o o LIS oy 00 4 Ope Bi> 0 olE 93 ol LS 5 Cugb, b ol o
(Jlie o 2als (clio 8 )Shoe (30 Bl o lizes L Cusb)y )0 ssbew LiglST (¥ Jgoz 5 ¥ JS2) 0l gy
) O Saslys woyo TO Cugby )0 pawgesS poidy,lS slacdile jo 1) g 5l ae,s AP L cudly wsys YO
il (2l8 oL ol IS ush, ialsdl b Ll oS B Casby Lial3dl b .osS G (VYO uL/mL 5 - /Y0) ol

0.8

0.7

0.6

0.5

0.4 ®1 pL/mL

0.3 ®0.5uL/mL
0.2 »0.25 pL./mL
0'(1) ®0.125 uL/mL.

Aglaonema silver Aglaonema silver  Chorophytum Chorophytum
(18C) (24°C) comosum (18C)  comosum (24°C)

(HL/mL) . RS ﬂ.\i«

ilize Laled 10 pouigesS paindg IS 5 sabmw LighT Gloaiss Luwgi o5 Bl (S dumlio =¥ S

oudu¥T calizeo glycdalé o (YF °C g VA)

ciliseo gedilé ;o contn (LS lwgi (e Bio p Cugby w5 -F Jgus

Y Y Y YVE VOO Aglaonema silver

/Y JAYE XYY Chorophytum

h 1EoF linls /g o laid /@dsamn o,
- °

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad Yol
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-7004-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

(UL/ML) m Gl ltie

Aglaonema silver Aglaonema silver
(35 %) (50 %)

Ll_ Em _

Chorophytum

le>‘|.> Slop abar azd iy u_..li)')

m] pL/mL
m0.5uL/mL
®0.25 pL/mL
m(.125pL/mL

Chorophytum

comosum (35 %) comosum (50 %)

Ciliseo sLcusb)y ;3 pomisasS paids S 9 joluw LoighST cloaisd buwgi ¢y Bio (1)l du bl - ¥ STl

oau YT wglise gedalé g (duoyd B+ 9 ¥O)

el 00 iy 5 (+1VYO PL/ML 5 /Y0 10 o)
p5599,15 5 (P1) sokows LoiglST oS 435S 90 (P) oS isS
Oy Bim p olS 655 by sl (P2) pgsesS

LSl wilse!
el oas ad 5 135 0 YEOC g VA mhaw g0 j0 Lo T) Lo
Jai o VACC o g T=VY o YF °C joiles yial,ls

ol o0 w)f)b)o T:\

FOW PRVPOISCRVEIRY, R VP SRPRRRNCNIST§ & ) JCOA B
9 H=4/2 Jlade ooy YO Cogb, ;o iogb, yl)b
Lol oas a8 )5 Ll o H=) jlade auoy0 0 Cogh,
(e, > 13m0 gladdolis  2LS alizes sladisS (5l

] 00l &l (E) Oy Bds ol

v

olgtdy Jobo

855 5 by 3 i SIS G @l Jae S
2 Je ol o il adlline ol e Sles LT olS
455 (C) oar¥l clile Jold Jitus ite gz oulo
Sas el oos iy (H) o, o (T) s o(P) obS
bogi (B) ¢332 B> tlime 2 Jalse cnl 586 (o0 e oo
pomgesS psieds S 5 (P1) sl LaiglST calS wisS g0
(¥ dslee) el (Py)

E=f(C,P, T, H) ™)

laeite Sl
calizes mhaw Hloz jo oo adale e (C) oan¥ clale

Eol % é Jﬂ;
1E ol liunli /(g3 6 jlosis /52 6935 <
il /g3 0 22 0,9 9

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-7004-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

OliSen 5 Slald goll; 2 il

4 ,o6 Hedera helix 4 Chlorophytum comosum
laisl pl (V) awn VY h Jsb 1o o s ,0 VY Gis
2 ot G OaLS (Sojsler s ely> oS S e ST
Gis% il Siledse @i o)l i Sl o el LS
powgesS Py lS 4z 5145 s ge lis (F 5 ¥ S¥olao)
cdls ok LeiglST oy o (558" LS ()50 Bl 4o
ooVl B> jo j3e anF o plyiear (lizeen L
(Y0 S oo ax5Lis

LaglST 45" 0in,8 L35 (Vo 1) o 5am 5 L el s odle
ooVl Gz (0 pgugesS pyidy IS a4y Sl sl
SFApe o See by glacdile o ehigar (n A
WS o 9wl 1) @l ol e pols aslllas laazil .ol
Sl 55 5 el Lulyd 50 sk LT o5 s oy
oo lS 4 Cos SIS 5 5lul (60,Sdas 5 Al
V) (F 5 ¥ doles gillas) ols ylid 595 5l pausgasS

asls Hlas (Y-V9) o, Se o Song Loo )..JL Ao o
i S 5 LS i Gl Sl 5V slos 45
Slsan pols addllas b b boasdly ol 955 oo ooV
Sls (Y °C) gV sloo ,0 s e Hlis a5 o)l
Foml Gcble o i Bl 0 gt QU5 Sl
15 LS (04 °C) il oo o a5 Jb 4o sl
ol Lt 093 5l gy o Skas laoan¥T 5L lackale
Y)Y (F aolas gllas)

8 oy Bie 50 plalS LS p Cugh; 3B aizen
aS a2 oo Hliad sl odl cwyp (Y20 F) Orwell WY
# L ollS QUls Wlgee wo)s 00 L TO G Cugb,
rol aalllas yo e (Bl 5,00 b 5l eea VT i
i 45w oo Lt (7 alsles) onisadl)) LIS Jow 5
ol bamags 30 Bi> liee p cariitons 5B Cughs g Led
QVY) o,ls (2LS 4565 4o

23 o ol alie Slalllas 5 Ghagl onl @S (IS jsba
DS 2 oo 5 55 g gl oo wiile arome Julge a5

%ﬁ yﬂ/
Y, 1EoF Gliunli /g 6l /22 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Y&

pode kS slp g ¥ dolae yo ala, (P1) jsbews LeiglST ol
el 00t @) F loles ;3 alasl, ((P3) pomsoss

E =1/HxTx(0.9/C) () sk LsglsT

E = (T/H) x(0.6/C) (F)  :powgesS poids IS
3 =2 Ul HblS a5 Wl ,S anl souxie Slallas
S Glsa sl i des 5l JT sleea VT i
oHen g Orwell oV« + ¥ Jlo o iged olareas a5l
Epipremnum ol Slls a5 wols lis slasdlas 4o
¥+ ow ly o Tradescantia zebrina 5 aureum
S Bde |y atin lalase 10 05290 30 o0 DO L
Sdnd sl Shy B gadsh adlhs ol LOV)
hoy iz 0 8% e 9 Sp gl asle Glals
olis a5 ol adllae zls b bassl ol ool ool yles
Ot Ol Sl Bl o je L L iglST ano e
Pl S & i VL LIS (VYO pL/mL 5 )
(¥ Joe 3ilhae) 315 SlsBan o3 )5 pamsgasS

YA &9y p gladllas jo Vel o oK g Yang
$lp olS ShlS o Cglas as wisls las gusj olS asgS
b (Sl i Sl S 5o Dol ) (A o S
gl b GBS LOA) Cwl (Jd9)IS mhaw 5 305 Oliee
odds odalin mls wilen YL 3,05 F5 g yiy Sy
5035l eso¥T i 5o (g e Ulgs casllas ol yo
5 (V oles) ysboos LaislST (ol oo @) oo« iy o
B> (e a5 wmd o Lt (F dlolas) pgugesS poidy IS
S5 sla S 5l (2 (Bl 5 90 cnl 50 (50
RO TSN

olad 35 «(Y412) Gong iegh aile o Slallas
Epipremnum aureum .1 Jlal 5 a5 o lesls


https://journals.tums.ac.ir/ijhe/article-1-7004-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

3 550 § (20 D0y Lod 5 Zusho sl LiglST (ol
Los pymgnsS p5iedslS (sl a8 Jo o ctloass blod o
Jlosl alolae )3 ugSiae S 5 radiins &j504 Cugh) 5
ot e osle Il G Glgreay ool @il Jow asleals
90 3l ookl b dase alizee Loyl jo 30 Bas o)

Sl 88 Sl LT oLS aig5
25 cwiin sl (Heat Map) J)l,> acs o
oIS 5 sl LaiglST LoLS isS 55 Lags (35 i
(5 JSs) ol oo il )l cug by g Lo ulul o pgusgesS

w3l lom ahar s iy L)

Ol 3lodine 9yl (5 el (plrou VT Bio 0 (lalS
i3l | iy cladame 45 LS el wlgi e Layl

(V) S S LB Gler coaS ol )l 4y a0 g 00ls

$ltdg Jobo Ll
@ Gl sla e 15U saimslis alslee oy
clale wsSae Cond clolae 50 o 0 ol o Bd>
clle ol L oS o olis zaosa (C) eVl
Lo b ¢ o il oo Lial33] (0 B 1) coury YT

Sl 4y o] Olks o ol sligSay Coghs

Sgdir G Bd oL i 50 esSas g i

Faceted Plot for Benzene Removal Efficiency by Plant Species

Plant = Aglaonema Silver

Plant = Chlorophytum Comosum

Concentration (ppm)

8- ®
7 |
6y .
] Temperature
> 5k ] m 10
5 x 11
E 4t e Humidity
b o ® 09
|
3r (]
]
]
2 H
. -
1 & s
N |
0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0

Concentration (ppm)

sl & ,Slos M.Lﬁ.og@#)gbé‘oM.YT&ﬁLéwLu|xGbL¢f439§5é Slp oye i SHE wyp-F IS

Y&y

Eol % é Jﬂ
1E ol liunli /(g3 6 jlosis /52 6935 <
il /g3 0 22 0,9 9

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-7004-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

OliSen 5 Slald goll; 2 il

AL L ls ollis g e abal anld gjleags
S piion Olandod plnl (Dglaie daowe byl o oIS

Lol (55950

SN Sl
Sl o gol 2w pae Juls B OlS als Banas g
Cole, dlie cpl o0 1) (giluesls 5 eosls oy i (ailSgo

.Aﬂeo;

G030 9 S

or Olye b 558 ghaie asbill 5l a3y allie o)l
LS 5 s o Sl bl Branyy (i sla S i 5l
Jow 3l eslazal b L3l slalasee (BTEX) Iga 1,3 T
Goime Culom L aS ceul VR Lo o " g sl Ysles
sl 0 plmil « a5 alg o ol ol oKils

Sl oex Gad g wlew Sl dlie ) (Bonws
S e jolaiady 5l (S pole olSCiils Cutlagy ousiiils

ks oo pdlel o yioles] NES R

References

1. Tian X, Wei S, Mavrogianni A, Yu W, Pan L,
editors. The effectiveness of potted plants in
improving indoor air quality: A comparison between
chamber and field studies. Proceedings of the 11th
International Conference on Indoor Air Quality,
Ventilation & Energy Conservation in Buildings

(IAQVEC2023); 2023. EDP Sciences.

%ﬁ yﬂ/
Y, 1EoF Gliunli /g 6l /22 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Y#Y

5 ok LiglST lalS a5 ol las aslllae ol @l
3 Oy ble adlgioe 6550 ssbar pamgesS ey IS
LsglST ol g0 oyl o 5l iy zals 1) U3l slalas
0 ohsh Oy omb gleadale o YL SIS L sk
5 S has cao 0 YO Zugb, 5 (VA °C) ol oles bl
3B aatdly () bl pomagosS pgiadg IS 4 Lo (s
e Llys 4 as g b canlie ool Ol a5 wiS e
oay VT auias yljee 2 stz B w3 ccush ) o Lo asle
Bd> oL st slp olpiny Jow comisran o)ls
Nlgi oo Casby 5 Lo ccbale la e (28,5 L o b (50
S Glop oS Ca e sl 628 Il Ko lgea
clale als L aS s ,S wnl Jow ol o0 08 8 eolisul 550
O Bi> 50 HalS LS casb, g Lo Lil33l oanY]
L les LT ol 5l oolital ¢ IS jeboas . auly oo a3
b.lé‘a Sl coaS g ol p eolaidl 5 Sl Kl SO
«SUyhs slaoaVT yae ol 5l pals o wilgs co 4l ccan]

sl el Lol F5e 55 (cagee ol 30 aiible

2. Lu M, Zhao X, Ding Z, Zhao J, Jing R, Gao P.
Research on purification capacity of nine kinds of
indoor plant against benzene pollution. Journal

Shandong Jianzhu University. 2016;31:527-35.

3.LuM, Zhang L, Li D, Lu J, Zhao X, editors. Analysis
of changes of POD activity of indoor plants under
the stress of benzene pollution. IOP Conference

Series: Materials Science and Engineering; 2018.

IOP Publishing.


https://journals.tums.ac.ir/ijhe/article-1-7004-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

4. Dionova BW, Mohammed M, Al Zubaidi S, Yusuf
E. Environment indoor air quality assessment using

fuzzy inference system. Ict Express. 2020;6(3):185-
94.

5. Pitarma R, Marques G, Ferreira BR. Monitoring
indoor air quality for enhanced occupational health.

Journal of Medical Systems. 2017;41(2):23.

6. Partap M, Sharma D, Deekshith H, Chandel A,
Thakur M, Bhargava B. Phytoremediation toward air
pollutants: latest status and current developments. Air
Pollution-Latest Status and Current Developments:

IntechOpen; 2023.

7. Agarwal N, Meena CS, Raj BP, Saini L, Kumar
A, Gopalakrishnan N, et al. Indoor air quality
improvement in COVID-19 pandemic. Sustainable

Cities and Society. 2021;70:102942.

8. Zhou C, McCarthy SA, Durbin R. YaHS: yet
another Hi-C scaffolding tool. Bioinformatics.

2023;39(1):btac808.

9. Rathi BS, Kumar PS, Show PL. A review on
effective removal of emerging contaminants from
aquatic systems: Current trends and scope for
further research. Journal of Hazardous Materials.

2021;409:124413.

10. Pandey VC, Bajpai O. Phytoremediation: from
theory toward practice.  Phytomanagement of

polluted sites: Elsevier; 2019. p. 1-49.

11. Bandehali S, Miri T, Onyeaka H, Kumar P. Current
state of indoor air phytoremediation using potted

plants and green walls. Atmosphere. 2021;12(4):473.

12. Wolverton BC. How To Grow Fresh Air: 50

w3l lom ahar s iy L)

Houseplants To Purify Your Home Or Office: Orion
Spring; 2020.

13. Gunasinghe Y, Rathnayake I, Deeyamulla M.
Plant and plant associated microflora: potential
bioremediation option of indoor air pollutants. Nepal

Journal of Biotechnology. 2021;9(1):63-74.

14. Torpy FR, Irga PJ, Burchett MD. Reducing indoor air
pollutants through biotechnology. Biotechnologies
and Biomimetics for Civil Engineering.2015. p. 181-
210.

15. Han L, Gu H, Lu W, Li H, Peng Wx, Ma NL, et al.
Progress in phytoremediation of chromium from the

environment. Chemosphere. 2023;344:140307.

16. Ghoma WEO, Sevik H, Isinkaralar K. Using indoor
plants as biomonitors for detection of toxic metals by
tobacco smoke. Air Quality, Atmosphere & Health.
2022;15(3):415-24.

17. Orwell RL, Wood RL, Tarran J, Torpy F, Burchett
MD. Removal of benzene by the indoor plant/
substrate microcosm and implications for air quality.

Water, Air, and Soil Pollution. 2004;157:193-207.

18. Yang DS, Pennisi SV, Son KC, Kays SJ. Screening
indoor plants for volatile organic pollutant removal

efficiency. HortScience. 2009;44(5):1377-81.

19. Yu Gong , Tao Zhou , Peiran Wang , Yinuo Lin ,
Ruomeng Zheng , Youcai Zhao , et al. Fundamentals
of ornamental plants in removing benzene in indoor

air. Atmosphere.10(4):221.

20. Reddy DM, Bhargav V, Dhobal S, Phurailatpam
A, Momin KC, Singh Y. Interior Scaping
for a Better Living-A Review. The NEHU

Eol % é Jﬂ
1E ol liunli /(g3 6 jlosis /52 6935 <
il /g3 0 22 0,9 9

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-7004-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

OliSen 5 Slald goll; 2 il

Journal.2024;2022(2024):33-43.

21. Song Y, Sun Y, Luo S, Hou J, Kim J, Parkinson
T, et al. Indoor environment and adaptive thermal

comfort models in residential buildings in Tianjin,

China. Procedia Engineering. 2017;205:1627-34.

A}?Dg yﬂ/
Y, 1EoF Gliunli /g 6l /22 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Y20


https://journals.tums.ac.ir/ijhe/article-1-7004-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

-J \\\/ - Available online: https://ijhe.tums.ac.ir
%, / Orginal Article

Iran. J. Health & Environ., 2025, Vol. 18, No.2

HETH AND EXVIRONMENT

N
o, o
" of Environ™

Advanced evaluation of indoor air purification by plants: modeling the impact of
Chlorophytum comosum and Aglaonema silver in benzene

2,34

Farzaneh Borzabadi Farahani', Mahmood Alimohammadi****, Jamshid Rahimi®, Sanaz Khoramipour', Emad Dehghanifard®

1- Department of Environment, Wt. c., Islamic Azad University, Tehran, Iran

2- Department of Environmental Health Engineering, School of Public Health, Iran University of Medical Sciences, Tehran, Iran
3- Center for Water Quality Research, Environmental Research Institute, Tehran University of Medical Sciences, Tehran, Iran

4- Center for Health Equity Research, Tehran University of Medical Sciences, Tehran, Iran

5- Department of Occupational Health, School of Public Health, Alborz University of Medical Sciences, Karaj, Iran

6- Department of Environmental Health Engineering, School of Public Health, Iran University of Medical Sciences, Tehran, Iran

ARTICLE INFORMATION: ABSTRACT

Received: 16 February 2025 Background and Objective: People spend over 90% of their time indoors, where air
Revised: 05 May 2025 pollutant concentrations—including volatile organic compounds (VOCs)—are significantly
Accepted: 11 May 2025 higher than outdoors. Among these VOCs, benzene is particularly critical due to its

Published: 16 September 2025 carcinogenic pr?penies. Pk‘lytoremediati(.)n offers a sustainable solution for re.moving.such
pollutants from indoor environments. This study evaluates the benzene-reduction efficiency
of two ornamental plant species, Aglaonema ‘Silver’ and Chlorophytum comosum, under
controlled temperature and humidity conditions.

Materials and Methods: The plants were exposed to two temperature levels (18°C and
24°C) and two relative humidity conditions (35% and 50%). Benzene was introduced into
sealed chambers at concentrations of 1, 0.5, 0.25, and 0.125 uL/mL. After 12 hours of
exposure, benzene reduction was quantified using gas chromatography.

Results: At 20°C and 35% RH, Aglaonema 'Silver' removed 96% of benzene, outperforming

Chlorophytum comosum (38%). Removal efficiency depended on species, environmental

Keywords: Phytoremediation,
Air purification, Volatile organic
compounds, Benzene removal,

Indoor air quality conditions, and initial concentration. Predictive models (Eq. 2-3) correlated strongly with

experimental data (R? > 0.9).

Conclusion: Aglaonema 'Silver' demonstrated superior benzene removal compared to
Chlorophytum comosum under lower temperature and humidity conditions. Our findings
highlight that selecting plant species adapted to specific environmental parameters can
significantly improve phytoremediation effectiveness. Furthermore, the proposed model
indicates that elevated temperature and humidity levels may enhance benzene removal
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