KHOA HOC CONG NGHE

NGHIEN CUU SU DUNG CAY XANH NHAM GIAM THIEU

KHi CO. VA CAC HOP CHAT HOUU CO DE BAY HOI
(VOCS) TRONG KHONG KHIi TRONG NHA

Nguyén Thi Ngoc Anh!, Pham Chau Thuy""

TOM TAT

Suy gidm chat luong khéng khi do tac dong cta cac nganh cong nghiép, giao thong, do thi hoa 1a mét
vin dé dang bao dong & Viet Nam cing nhu trén thé giéi. O nhiém khong khi trong nha lam anh
hudng stic khoe, gidm tuéi tho, gay ra bénh tit va ting cac triéu chimg cfia cac bénh tiém 4n cho con
nguoi dang duoc quan tdm hién nay. Dé déng gép mét phan cho nhimg nghién ctu gidm thiéu 6
nhiém khéng khi trong nha, nghién ciu nay thuc hién danh gia kha niang hip thu cac chat 6 nhiém
khong khi phé bién trong nha bao gdm CO,, cac hop chat hitu co dé bay hoi (VOCs) ciia mét sé cay
xanh trong nha va tim hiéu méi lién hé gitta mot s6 dac diém sinh ly thuc vat ciia cay dén kha nang
hép thu cac khi 6 nhiém nay. Két qua nghién cttu chi ra rang, ca 3 cay thi nghiém gém cay 16 hoi, cau
tiéu tram va lan y déu co kha nang hdp thu cac chét 6 nhiém, trong d6 hiéu qua xit Iy téng cac hop
chat hitu co dé bay hoi (TVOC) cao hon CO,. Cay 16 hoi giup lam giam téi 91% khi TVOC va 72% khi
CO,. Cay cau tiéu tram giup lam giam 86% TVOC va 58% CO,. Cay lan y giip 1am giam toi 72% TVOC
va 55% CO, sau 21 gio thi nghiém. Két qua xit Iy théng ké cho thdy, cic cay nghién citu déu co kha
nang xit ly chit 6 nhiém, hiéu qua xt ly ctia cic cay nay kha tuong déng nhau va co su khac biét dang
ké so voi thi nghiém déi chimg. Pic diém vé khi khéng, cu thé 1a téng dién tich khi khéng ciia cay
buoc dau thé hién su anh hudng téi hieu qua xtt Iy khi 6 nhiém. Két qua nay lam co sé khoa hoc cho
nhimg nghién ciru tiép theo giip la chon nhimg loai cay c6 hiéu qua trong xit ly 6 nhiém khéng khi
trong nha.

Tit khoa: Khong khi trong nhad, cdy xanh, cam bién khi, CO,, tong cdc hop chit hiu co dé bay hoi

(TVOC), hap thu.

1. DAT VAN BE

Theo Té chiec Y té Thé gioi (WHO), 6 nhiém
khong khi bao gom ngoai tréi va trong nha la
nhimg moéi nguy hai anh hudng lén sic khée con
nguoi. Nhiéu nghién ctru chi ra ring 6 nhiém
khong khi trong nha nghiém trong hon 6 nhiém
khong khi ngoai troi, do cau tric khép kin cla
ng6i nha hoac nhitng toa nha, dong khéng khi
trong lanh bi han ché lam chat luong khong khi
kém di. Tinh trung binh, mitc d6 6 nhiém khong
khi & trong nha cao gip 8 lan so voOi ngoai troi.
Theo WHO, 2/3 s6 nguoi chét va gidm tudi tho do
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6 nhiém khong khi thuéc cac nudc dang phat trién
[1].

Tai Viét Nam, 6 nhiém khong khi & cac thanh
pho l6n ciing dang ngay cang dang bao dong va 6
nhiém khéong khi trong nha 1a diéu kho tranh khoi.
Theo nghién ctru ciia Vién Khoa hoc Ky thuit Bao
ho Lao dong tai 6 van phong trong 4 toa nha & noi
thanh Ha Ngi cho thay, nong do CO, trong khong
khi trung binh la 860 ppm (noi cao nhat la 940
ppm), nong do cac chat hitu co dé bay hoi 1a 6,33
ppm, nong do bui hé hap 1a 0,208 mg/m? [2]. Viét
Nam hién chua co6 tiéu chudn khong khi trong
nha. Tuy nhién, néu 4ap cac chi so trén vao mét s
tiéu chuin cta quéc té thi thdy vuot tiéu chuin
cho phép.
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Gan day, cac hop chat hitu co dé bay hoi noéi
chung (VOCs) duoc xem la nhimg chat 6 nhiém
khong khi trong nha quan trong do ¢é anh huéng
xau t¢i siic khoe con ngudi nhu tac dong 1én he
than kinh, gan, thin va co quan ho hap [3]. Cac
hop chat nay c6 mat trong khong khi trong nha do
phat thai tir mét s6 nguén nhat dinh nhu son va
keo trén cac vat dung trong nha, do noi that, cac
chat tdy rira, cac chat lam mat khong khi, hoa chit
diét con trung, cac doé gia dung dién t& nhu may
tinh, may in... Nong d6 cia nhiéu VOCs trong nha
luon cao hon dang ké (cao hon téi mudi lan) so véi
ngodi troi [4]. Do do viéc 1am giam hay loai bo cac
hop chat nay 1a rat can thiét.

Xt ly cac chat 6 nhiém trong khong khi bang
thuc vat la bién phap hiéu qua va than thién voi
moi truong. Mot s6 nghién ctu da st dung cay
xanh trong nha nhu cay luai hé, cay duong xi, cay
nha dam, cay song doi... dé loai bd, giam thiéu cac
chat 6 nhiém trong khong khi trong nha [5 - 8].
Nghién ctu ctia Sriprapat va Paitip Thiravetyan
(2013) da chi ra hiéu qua ctia cay kim tién trong xir
ly BTEX (benzen, toluen, etyl benzen va xylen)
trong nha, trong dé cay kim tién duoc tuoi nuoc tot
sé loai bo BTEX nhanh hon céay thiéu nuéc [5].
Chul va cs (2009) cho biét, thuc vat hap thu chat
httu co dé bay hoi thong qua khi khéng trong qua
trinh trao déi khi binh thuwong va chuyén ching
thanh amin axit théng qua chu trinh Calvin [6].
Loai bé cac chat gay 6 nhiém khong khi trong nha
bing thuc vat khong chi phu thudc vao téng dién
tich bé mat, dac diém hinh thai, cau tric va tinh
chét hoa hoc ctia thue vat, ma con phu thuoc dac
diém ctia nén dat [7].

Tuy nhién nghién ctru xac dinh hiéu qua xir ly
cac chat 6 nhiém khong khi bing cay xanh trong
nha theo thoi gian thire ciing nhir méi lién hé giita
dac diém cta cay voi hiéu qua xir Iy con han ché.
Nghién cttu nay khao sat hiéu qua xir Iy mot sé
chat 6 nhiém trong khong khi trong nha bang mét
s6 cay xanh phd bién nhu cay 16 héi, cay cau tiéu
tram, cay lan y theo thoi gian thuc, dong thoi xem

xét moi lien hé gitra dac diém khi khéng cta cay
voi hiéu qua xt ly. Tir do co nhing khuyén cao lua
chon loai cay co hiéu qua voi viéc xt ly cac chat 6
nhiém trong khong khi trong nha.

2. BOI TUDNG VA PHUDNG PHAP NGHIEN CUU

2.1. Péi tugng nghién ciru

Nghién ctru dugc thuc hién trén ba loai cay,
duoc trong phé bién trong nha va duoc nhiéu
ngudi ua thich bao gém cay 16 hoi, cay cau tiéu
tram va cay lan y.

Dbéi tuong chat 6 nhiém can loai bo st dung
cho thi nghiém 1a CO, va téng cac hop chat hitu co
dé bay hoi (TVOC), duogc 1ay tir khaoi thuoc 14, 1a
ngudén giy 6 nhiém phé bién trong khong khi
trong nha.

2.2. Phuong phap nghién ciru

2.2.1 Thiét bi stt dung trong thi nghiém

Cac thiét bi stt dung trong thi nghiém goém:
buong thi nghiém, thiét bi cam bién va cac thiét bi
két néi, phu trg, cay thi nghiém.

Budng thi nghiém dugc lam bing mica, kich
thuede 70 x 45 x 45 ¢cm, day 3 mm c6 khoan 16 dé
dua diu ong dan khi thong qua may bom khi,
déng thoi khoan 16 dé dua day cam bién va cac
thiét bi phu trg. Cac khe hé cta budng duoc bit
kin bang dat sét. Nguén khi ciap cho buéng thi
nghiém duoc tao ra bing cach dot thuoc 14 va bom
truc tiép vao budng qua 16 cap khi, nong do khi
duoc gitt 6n dinh nho quat gio ldp trén thanh trén
ctia buong thi nghiém.

Cac cam bién st dung trong thi nghiém gém
cam bién chat lugng khéong khi, cAm bién nhiét do
do 4m. Cam bién chat luong khong khi c6 ma
series CCS811, sit dung dé do néng do khi CO,,
TVOC trong buong thi nghiém [9]. CAm bién nhiét
do d6 4m ma series DHT11, stt dung dé do nhiét
do va do 4m trong thi nghiém [10]. Dir lieu duoc
cap nhit lién tuc, théng qua module thu phat wifi
ESP8266 [11]. Do chinh xac ctia cam bién CCS811
va DHT11 da duoc hiéu chuidn qua dau cam bién
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khi tich hop trong thiét bi do khi cta Libelium
Smart Environment PRO.

Cay thi nghiém duoc sir dung 1a cay 16 hoi, cau
tiéu tram va lan y duoc trong bang dat thit trong
chau nhua kich thuéc duong kinh thanh trén va
dudi 1a 22 va 24 em, chau cao 18 cm. Céc cay duoc
lua chon cho thi nghiém la nhimg ciy moi duoc
trong khoang 5 t6i 6 thang tudi va dé han ché su
hap thu khi nghién ctru béi bé mat va thanh chau
thi phan dit & chau cay duoc boc kin bing gidy
bac.

222 Bé tri va tién hanh thi nghiém

Thi nghiém dugc chia 1am 4 dot va déu tién
hanh trong vong 21 gio bat dau tir 14 gio hom
trude dén 11 gio hom sau. Dot 1 1a thi nghiém doi
chumg, thi nghiém véi chau dit khong co ciy va
toan bo chau duogc boc kin béi gidy bac giong nhu
thi nghiém co¢ cay. Dot 2, 3, 4 tién hanh thi nghiém
lan luot voi cac cay da lua chon la cay 16 héi, cau
tiéu tram va lan y. Cay thi nghiém dugc dit & giita

buéng thi nghiém, tranh dé la cay tiép xuc truc
tiép voi thanh budng thi nghiém. Cay truoc khi dat
thi nghiém dugc 1am sach bé mit 14 giam bui bin
va cac yéu t6 lam anh huéng dén két qua thi
nghiém.

Thi nghiém duogc thuc hién véi anh sang trong
buéng ludn cé gia tri bing 95% gia tri Anh sang bén
ngoai buong thi nghiém (do dé trong suét ctia tAm
mica). Két qua nay duoc danh gia 1a khéng anh
huong dén kha niang quang hop ctia cay trong qua
trinh thi nghiém.

Thi nghiém tién hanh trong 21 gio ké tir khi
bat d4u thi nghiém. Theo thir nghiém ban dau cho
thay, thoi gian 21 gio la thich hop dé quan sat do
thi nghiém trong thung kin nén sinh truémg cta
cay sé bi anh hudng. Trong do 3 gio dau dé 6n
dinh khi trong buéng thi nghiém, sé liéu khi trong
18 gi¢r sau khi néng do khi én dinh duoc st dung
dé phan tich su thay d6i dién bién néng do khi tac
dong 1én cay thi nghiém.

Hinh 1. B4 tri thi nghiém v6i cay 16 héi, cau tiéu tram va lan y

2.2.3. Cdc thong sé do dac
Béang 1. Cac thong s6 do dac trong thi nghiém

R P Phuong phap xac

STT Théng so dinh

1 Néng d¢ khi CO, Cam bién CCS811

2 | Néng dé tdng cac Cam bién CCS811

hop chat hitu co bay
hoi TVOC

3 |Diéntichla May do cAm tay
4  |Khi khéng Kinh hién vi

Thi nghiém xac dinh cac thong s6 nhu nong
do khi CO,, TVOC, dién tich 14, so luong va dién
tich khi khéng. Thong s6 va phuong phap xac
duge mo ta & bang 1.

Néng do CO,, TVOC dugc do lién tuc theo
thoi gian thuc tir khi dat cay vao buéng thi nghiém
dén khi két thuc thi nghiém. D liéu duoc do bang
cam bién chat lugng khong khi va ghi lai 5 phut/
lan trén file ddm may duoi dang Json. Trong thi
nghiém, dién tich 14 do bing may do dién tich caim
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tay. Dién tich khi khéng duoc st dung dé tinh toan
tong dién tich khi khéng. Khi khéng 14 duge dém
va do dién tich bang kinh hién vi cai phin mém
NIS-Elements. Phuong phap xac dinh dién tich va
mat do khi khong dugc thuc hién theo
Treesubsuntorn va Thiravetyan (2012) [12]. Cac
chi tiéu danh gia duoc chon la trung binh mat do
khi khéng tinh trén dién tich trén 1 mm? trung
binh dién tich mét khi khéng (um?), trang thai khi
khéng va tong luong khi khéng tuong doi cia cay.

224, Xir Iy dir lieu

S6 lieu duoc xir ly thong ké bang phan mém
Excel 5.0 va phan mém R. St dung phuong phap
phan tich phuong sai ANOVA dé so sanh su sai
khac vé hiéu suat xit Iy khi tich liy theo thoi gian
gitta cac cong thirc thi nghiém. Sy sai khac gitta
cac nhém thi nghiém dugce phan tich hau dinh dua
theo kiém dinh Bonferroni. Thi nghiém duoc tién
hanh 4 dot, méi dot thuc hién 3 lan dé€ tinh ra gia
tri trung binh néng @o khi thay ddi trong truong

hop budng thi nghiém khong dat cay va co dat cay.
S6 lieu nong do khi bat dau tién hanh thi nghiém
va nong do tai cac thoi diém khac nhau duoc st
dung dé xac dinh hiéu suat hap thu theo gior va
hiéu suat hap thu khi cuéi ciing cho phan tich
ANOVA

Hiéu suat hap thu khi béi cac cay dugc xac
dinh dua vao cong thic sau [13]:

G- G

Trong do: H, (%) 1a hiéu suit loai bo khi & thei
diém t; C, C, (ppm) 1a ndéng do khi doc trong
buéng thi nghiém ngay sau khi bom khi vao va &
thoi diém t.

8. KET QUA NGHIEN CUU VA THAD LUAN

3.1. Dién bién nong dé khi CO, va TVOC
trong thi nghiém d6i chimg va cac thi nghiém cé
cay.

H, = x 100%
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Hinh 2. Dién bién nong d9 khi CO, theo thoi gian thi nghiém ctia mau d6i chimg,
cay 16 hoi, cau tiéu tram va lan y

Dién bién nong do khi CO, va TVOC trung
binh theo gio trong sudt qua trinh thi nghiém duoc
thé hién & hinh 2 va 3. Két qua thi nghiém chi ra
rang, cac cay 16 hoi, cau tiéu tram va lan y déu co
hiéu qua lam giam khi CO, va TVOC trong khong
khi trong nha trong vong 18 gio. Trung binh mot
gio, néng do khi CO, giam 212 + 184 ppm déi voi
cay lan v, 197 + 90 ppm déi véi cay 16 hoi, 127 + 99

72

ppm d6i voi cay cau tiéu tram. Péi voi khi TVOC,
trung binh méi gio, cay lan y lam giam néng do
TVOC 0,452 + 0,391 ppm, cay 16 hoi gitp giam
0,349 + 0,236 ppm va cay cau tiéu tram giam 0,238
+ 0,229 ppm. Trong khi d6, tai mau doéi chimg,
nong do khi CO, va TVOC giam 43 + 16 ppm va
0,093 + 0,035 ppm tuong tmg. Két qua thi nghiém
cho thdy, xu huéng néng do cac khi trong buong
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thi nghiém déu gidm theo thoi gian, tuy nhién, tai nhiéu hon so voi thi nghiém ddi chung.
cac thi nghiém c6 cay thi néng do cac khi giam
Dién bién néng d6 TVOC
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Hinh 3. Dién bién néng d6 TVOC theo thoi gian thi nghiém ctia miu d6i chimg,
cay 16 hoi, cau tiéu tram va lan y

3.2. Kha ning loai bo khi clia cic cay thi nghiém
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Hinh 4. Hiéu sudt xtt Iy khi CO, sau thi nghiém
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Hinh 5. Hiéu suét xit Iy TVOC sau thi nghiém
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Hinh 4 va 5 chi ra mitc d6 giam cta cac khi
tich liy theo gid ctia cac cay khac nhau khi dat cay
vao budng thi nghiém so véi mau do6i ching khong
str dung cay. Trong khi su giam nong d¢ khi CO,
ctia mau doi ching khi két thuc thi nghiém chi dat
21% thi cac buong thi nghiém dat cay 16 hoi, cau
tiéu tram, lan y giam toi 72%, 58% va 55% luong khi
CO, twong tng. Tuong tur nhu vay, buéng thi
nghiém déi chimg giup gidam 38% luwong TVOC,
trong khi budng thi nghiém c6 st dung cay 16 hoi,
cau tiéu tram va lan y gitp lam giam toi 91%, 86%
va 72% luong TVOC tuwong tng véi moi cay. Su
giam luong khi CO, va TVOC & mdi buoéng thi
nghiém moét phan do that thoat khi qua cac khe
ctia budng thi nghiém va phan 16m 1a do sy hap thu
khi béi cac cay. Két qua phan tich ANOVA mot
nhan to dé so sanh su khac biét vé % trung binh
gidm cua khi CO, va TVOC theo gi¢ gitta cac
buodng thi nghiém va mau déi chimg duogc thé hién
o bang 2.

Béng 2. Hieu sudt hdp thy khi CO, va TVOC theo
gid giita cac céng thirc thi nghiém khac nhau

STT | Cong thic Hap thu khi | Hap thu
co,® | TvVOC
(%)
1 bai chimng 1.2% ol by
2 Cay 16 hoi 4,0° 5,02
3 Cay cau tiéu 3.0 4,8°
tram
4 Caylany 310 4,0°

Ghi chu;: Trong cung mot chi tiéu theo doi, cdc
gid lri trung binh theo sau boi cung mot chir cdi l4
khdc biét khong cé y nghia thong ké (Bonferroni
corected, P> 0,0125).

Két qua & bang 2 cho thay, sau thoi gian thi
nghiém, kha nang hép thu khi % theo gio & cac
budng thi nghiém cé dat cay cao hon dang ké so
voi budng thi nghiém khong st dung cay, su khac
biét co v nghia thong ké. Cay 16 hoi c6 hiéu qua xir
ly déi véi khi CO, va TVOC cao hon so vé6i cay cau

tiéu tram va cay lan y, tuy nhién cao hon khong
dang ké va su khac biét khong cé y nghia thong
keé. Két qua thi nghiém ctng chi ra rang, TVOC
duge hap thu béi cac cay thi nghiém véi toc do
nhanh hon so voi khi CO,. Két qua vé ti lé gidm
cta TVOC trong nghién ciru nay cao hon so véi ti
1é loai bd toluen va ethylbenzene béi mot sé cay
trong cac nghién ctru trudc day [4].

3.3. Méi quan hé giita dic diém khi khéng,
dién tich khi khéng va hiéu suat loai bé khi cta
cac ciy thi nghiém

So6 luong khi khong duoc do theo phuong
phap do khi khéng cay thi nghiém. Phuong phap
do xac dinh duoc trong méi 1 cm? dién tich 14 16
hoi xuat hién 2727 + 1003 khi khéng, 14 cau tiéu
tram xuat hién 4435 + 3363 khi khdng, 14 lan y xudt
hién 3483 + 2827 khi khéng. Diéu nay duoc danh
gia 1a kha tuong dong véi két qua nghién ctu vé
cac loai cay tuwong ty [13]. Mac duo mat do khi
khdng cta cay 16 hoi thdp hon so voi ciy cau tiéu
tram va lan y, nhung do dién tich khi khéng va
tong dién tich 14 cay 16 hoi cao hon nén téng dién
tich khi khong cia cay 16 hoi 1a cao hon so véi cay
cau tiéu tram va cay lan y.

Sir tirong quan vé téng dién tich khi khéng va
hiéu sudt xir Iy ctia cay 16 hoi, cau tiéu tram, lan y
duoc thé hién & hinh 6 va 7. Hinh 6 biéu dién su
tuong quan gitra tdng dién tich khi khéng va hiéu
sudt x1r ly cho thay ring, su hip thu khi CO, ciia
cay 16 hoi dat cao nhat toi 82,42%. Piéu nay co thé
giai thich boi tdng dién tich khi khdng cao & cay 16
hoi 5,5 x 10" ym® Ngoai ra, téng dién tich khi
khéng ctia cay lan y ciing cao, dao dong tir 3,7 X
107 ym? toi 5,6 x 107 pm?, nhung hiéu suat xi ly
CO, ctia cay lan y thap hon so voi cay 16 hdi, chi
dat 38,84 toi 61,14%. Trong khi do, kha nang loai
boé TVOC caa 16 hoi cling cao hon cay lan y mic
du téng dién tich khi khéng & cay lan y cao hon so
voi cay 16 hoi (Hinh 7). Diéu nay co thé do trong
cay 16 hoi co nhing dic diém sinh hoc khac lién
quan dén hiéu suat xi Iy, vi vy can phai nghién
ctru thém.
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Hinh 7. Hiéu sudt xit Iy khi TVOC va téng dién tich khi khéng ctia ciy cau tiéu tram, lan y, 16 hoi

4. KET LUAN

Cay xanh c6 thé dong vai tro quan trong trong
viéc loai bé cac chét gay 6 nhiém khac nhau trong
khong khi nhu CO,, TVOC va cac hat bui. Mot so
loai cay xanh nhu 16 héi, cau tiéu trim va lan y c6
kha nang hap thu cac chat doc hai, trong dé cay 16
hoi co hiéu qua cao hon trong xtt ly khi so véi cay
cau tiéu tram va cay lan y. Cay 16 hoi c6 thé lam
giam toi 72% khi CO, va 91% TVOC sau 21 gi¢ thi
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nghiém. Trong khi do cay cau tiéu tram va cay lan
y lam giam 58% va 55% lugng khi CO, va 86% va
72% luong TVOC, tuong ting véi moi cay. Mic diu
hiéu qua xt Iy cta cay 16 héi cao nhat trong s6 3
cay thi nghiém, tuy nhién su khac biét gitra cac cay
16 hoi, cau tiéu trAm va lan y trong hap thu khi 6
nhiém 1a khong co y nghia théng ké. Nghién ctu
cing chi ra rang, toéc d6 hdp thu TVOC la nhanh
hon so véi toc dé hap thu khi CO,. Pac diém vé
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khi khéng, cu thé 1a tdng dién tich khi khéng 1a
mot trong nhimg 1y do giai thich kha nang hap thu
khi cao cta cay 16 hoi. Tuy nhién, két qua nay
chua ro rét, can c6 nghién ciru thém dé tim ra
nhimg dac diém sinh hoc khac lién quan dén hiéu
suat xtt ly khi 6 nhiém ctia cay xanh trong nha.
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THE RESEARCH ON THE USE OF THE PLANTS TO REDUCE CO, AND VOLATILE
ORGANIC COMPOUNDS (VOCS) IN INDOOR AIR

Nguyen Thi Ngoc Anh'!, Pham Chau Thuy'
! Faculty of Agricultural Technology, VNU University of Engineering and Technology
Summary

The polluted air environment due to the impact of industries, traffic and urbanization is an alarming
problem in Vietnam as well as in the world. Air quality deterioration reduces the health quality, life
expectancy, causes illness and increases symptoms of diseases. In order to contribute to the
researches on reducing indoor air pollution, the study evaluates the ability to absorb the different
pollutants such as CO,, TVOC of some indoor plants, and find out the relationship between plant
physiological characteristics of plants and their ability to absorb these air pollutants. The results show
that all 3 experimental plants including aloe vera (Aloe barbadensis), Parlour Palm (Chamaedorea
elegans) and areca (Spathiphyllum Wallisii) that have the ability to absorb air pollutants, in which the
TVOC remove efficiency is higher than CO, one. Aloe Vera helps reduce up to 91% TVOC and 72%
CO,. The Parlour Palm plant helps to reduce the TVOC by 86% and the CO, by 58%. Spathiphyllum
Wallisii removes up to 72% TVOC and 55% CO, after 21 hours of experiment. Statistical analysis shows
that all studied trees have the ability to treat pollutants and the treatment efficiency of these trees is
quite similar and has a significant difference compared to the control experiment. The stomatal
characteristics, the total stomatal area, initially show the influence on the efficiency of air pollutants
removal. This result serves as a scientific basis for further studies to help select plants that are
effective in removing indoor air pollutants.

Keywords. Indoor air pollution, indoor plants, air sensor, carbon dioxide, total volatile organic
compounds, absorption.
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