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TOM TAT: Két qua nghién ciru ban ddu ciia Vién Moi truong va Tai nguyén vé "Khd ning
sir dung thuc vt gidm sdt 6 nhiém khong khi", trién khai tir ndm 2005, trén cdy sanh va cdy keo
ld tram da xdc dinh kha ndng sw dung thuc vdt thdn géN thanh loc cdc khi 6 nhiém NOx, SO,, la cdc
khi 6 nhiém déc trung ctia hoat dong giao thong va hoat déng cong nghiép. Két qua nghién citu dd
xdy dung dwpc md hinh thuc nghiém khdo sdl ddanh gid khd ndng st dung thyc vdt thin go trong
thanh loc edc khi 6 nhiém néi trén.

" K&t qua nghién ciu ndy mé ra kha ndng gidi quyét vin d@é 6 nhiém khong khi do giao théng
do thi bfing viéc chon lua cde gicfng cdy c6 khad ndng thanh lpc khi 6 nhiém dé phadt trién hé théng
cdy xanh dé thi.

1. MO PAU

Trong hoat dfng dd thi va hoat dong cbng nghiép NOx va SO;, 14 céc khi 6 nhiém pho bién,
trong do hoat dong giao thong l1a ngudn phét thai quan trong Cho dén nay, cic glal phéap kiém sost
NO, va 50, da dugc trién khai va dat dugc két qua nhit dinh d6i véi cac ngudn & nhiém dang
didm va cb dinh (ngudn 6 nhiém cong nghiép); tuy nhién ddi voi cac ngudn 8 nhidm di dong (6
nhiém giao théng) sy thanh cong van con rat han ché. Do vdy 6 nhiém khong khi do hoat ddng
giao thong van con 1a vin d& birc xtic cia qué trinh d6 thi hod, khéng chi & Viét Nam, ma con & ca
céc nude dang phat trién trén thé gisi.

Trong nhimg nam gan ddy, trén thé gi6i dang phét trién hudéng (mg dung cac giai phap sinh
hoc trong xir Iy chit & nhiém va cai tao m6i trudng va da dat duge nhiéu thanh céng d6i voi moi
trudng nudc va mdi trudng dit. Tuy nhién dbi v6i méi trudng khong khi, cho dén nay ddy van con
1a vAn d& bod ngo, dac biét 1a & Viét Nam.Trén thé gisi nhimg nghién ciru danh gia anh hudng cua
khéng khi bi 6 nhiém dén hé thuc vat, méi tip trung chil yéu vao nhém rau mau (thuc vat than
thao), va hiu nhu chua c6 nhiing nghién ctu trén céc thyc vat than g8.Tuy nhién nhimg két qua
nghién ciru d3 dugc cong bd di tao co s& dé Vién Mai trudng va Tai nguyén xdy dung dé tai
"Nghién ciru kha ning sir dung thuc vat giam sit & nhiém khong khi”, trién khai tir nam 2005, tip
trung vao NOXx, SO, va CO, 14 céc khi 6 nhiém phd bién do hoat dong giao thong. Mgt phin két
qua nghién ciru dugc gidi thiéu trong bai bao, tdp trung vao cac khi NOx va SO, .

1.1. Co s& phwong phap luin

Can clr vao phan {mg cia thyc vat déi véi khi NOx va SO, cho phép chia thuc vit thanh hai
nhém, mot bén 1a nhitng gidng cdy ¢ kha nang chéng chiu cac khi 6 nhiém néi trén, tam goi 13 cdy
chbng chiju (tolerant), c¢6 kha nang thanh loc NOx va SO,, v mot bén khac 13 céc ciy d& bj tén
thuong béi cac khi 6 nhiém néi trén (cdy nhay cam), cé kha ning phét hién sy c6 mit cac khi 6
nhiém néi trén trong méi truong khong khi. Bai bdo tép trung vao nhém cdy chéng ch;u c6 kha
nang st dung dé thanh loc NOx va SO, trong khong khi .

Cay chdng chju 12 cdy c6 ty 1& rung 14 <10% khi bj phoi nhim trong khéng khi bj 6 nhiém véi
ndng d6 NO, NO2 12 30 pg/m3 va SO2 12 20 ug/m3 hang nam (phoi nhiém "man tinh") hozc phoi
nhiém trong khéng khi c6 1.6 - 2.6ppm NO, NO2 trong 48 gi® hoic 2ppm SO, trong 1 gid (phoi
nhiém "c4p tinh") (TLTK 5)

C6 nhiéu yéu t6 lién quan dén kha niang chdng chju cia cay, & day tap trung vao cic yéu té vé
dic diém cua 14 ciy la yéu té tuong d6i d& khao sat, do vAy phi hop hon trong giai doan thur
nghiém ban diu.

Ngoai ra v6i dinh huéng chon lya céc ciy c6 thé phét trién thanh hé théng ciy xanh db thi, cac
yéu t6 nhu tudi tho, kha ning chju dyng mua gidng va dic diém thdm my cling 14 céc tiéu chi tham
khao quan trong trong qud trinh chon Iya giéng cdy thir nghiém.
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Trén co s cdc tiéu chi néu trén, ciy sanh va cdy keo dé dugc lya chon cho budce nghién ciru
thir nghiém.
1.2. Dic diém cic cdy thir nghi¢m
1.2.1. Cdy Sanh (Ficus Sp.) thuyc hg Moracea
Thudc v& nhém ciy dai moc cé nhitng dac diém nhu sau :
- L4 c6 biéu bi nhiéu 16p (Katherine Esau, 1980), Mt 4 tron lang it gilf nudc.
- RE phat trién rat khoé, c6 nhleu ré khi sinh, c6 kha ning thich nghi véi pH < 4, thich hop
v&i nhidu kiéu dat khac nhau, tir ddt m u6t ven sdng dén dét go dbi.
Nhin chung hQ cdy nay ¢6 kha nang chéng chiju cao, thich hgp véi méi trudng sbng khic nghiét,

ciy twong d6i mau én (co thé cao dén 20m), ¢6 nhidu canh 14, tan tron dep. Ngoai ra, & Viét Nam
cdy sanh con tugng trung cho sirc khoe va tudi tho.

1.2.2. Céy keo ld tram (Acacia auriculaeformis A. cunn), thupc ho trinh nix ( Mimosaceae,
tén khdc la tram bong ving

Thudc vé nhom cay dai moc ¢6 nhimng dic diém nhu sau :

- La co be mit tron nhén, 16p cutin bé mat 14 day, 14 cdy c6 ty 1€ tich lay luu huynh (S) va
nito (N) cao nhit (Rodin and Bazilevitch, 1967). Do viy c6 thé c6 kha ning hép thu mdt luong 1én
Nito (N) va Luu hiuynh (8) tir mbi truong song

- R&: Heé ré phat trlen manh, c6 thé moc tbt trén dht ¢ pH =1, & ciy c6 thé phat trién trén
c4c dia hinh khéc nhau, d& trong.

1.3.Chon lua md hinh thyc nghi¢m :

1.3.1. Kiéu phoi nhiém :

Kiéu phoi nhiém cap tinh (phoi nhiém trong ndng d6 khi 6 nhiém cao, trong thoi gian ngi’m)
Day la kiéu phoi nhiém pha hop cho giai doan nghién clru d4nh gia ban dau do kinh phi diu tu
thap va kinh phi ddu tu han ché.

1.3.2.Phwong phdp ddnh gid :

Kha niing hép thu trén cdy phy thugc vao cic yéu tb ndi sinh va ngoai sinh, tuy nhién & ddy
kha nang hip thu cia cdy duge danh gia thong qua do truc tiép ham lugng khi that thodt trong qua
trinh thi nghiém. Bén canh d6 1a khao sat mérc d¢ anh hudng thong qua nhing tbn thét trén cy sau
qué trinh phoi nhiém.

1. 3.3. Buong thi nghiém:

Két qua khao sat cha hai dQ’t thi nghiém, dgt 1 tir ngay 27 dén - 30/12/2005, va dot 2, tir ngy

4 dén 6/7/2006) cho thdy, budng thi nghiém thich hop la kiéu budng hinh try, c6 nép dong md [+

dinh (open top Lhamber) Pay la kiéu buﬁng thi nghlem c6 kha naing tao xody tron khong khi tbt -

(hinh 1). Déy 1a kiéu thi nghiém hinh lyc gidc, moi ~canh dai Im, cao 3m, nén trang xi mang Khi

dua vao ¢ day, bang quat hat thdng qua hé théng éng. Trong qué trinh thi nghi¢m, ba budng thi

nghiém dugc trién khai ddng théi cho 3 gidng cdy (hinh 2), dé danh gia kha ning chdng chju va
tinh nhay cam cta céc cdy doi véi cac khi phoi nhiém.

Hinh 1. Hé théng mé hinh thi nghiém Hinh 2. So d6 di chuyén ciia khi thi nghi¢m
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2. CONG TAC THUC NGHIEM:

2.1.Chgn ciy va on dinh cay trong

S cay thi nghiém la 12 cho mdi gidng cay. b luong nay duge x4c dinh nhim dam bao cho
viéc nghién clru d6i chimg dién bién cua cay trong diéu kién c6 tac dong cua khi NOx va SO, v6i
diéu kién khong c6 su tdc dong cua khi & nhiém & ca trong khéng gian m& ( ngoai troi) va trong
budng thi nghiém.

Ciy keo 14 tram 2 ndm tudi, trong trong chéu, chidu cao trung binh 2m, chu vi than (cich mat
d4t 20cm), trung binh 13,7cm, s6 14 trung binh 428 la.

Cay sanh 4 nam tudi, trong trong chéu, chidu cao trung binh 2m, chu vi than (cach mit dét
20cm), trung binh 24,24cm, so 14 trung binh 885 1a.

2.2. Khio sit kha ning hip thu NOx va SO; ciia cdc cdy thir nghiém

2.1. Lich trinh thi nghiém :

Lich trinh thi nghiém dugc md ta trén bang sb 1, trong d6 viéc thir khéng dugc thyc hién hai
1An, lic bt ddu va khi két thic dot thi nghiém, nhdm dénh gia phan trdm thit thodt khi trong qua
trinh thi nghiém lién quan dén budng thi nghiém. Lugng khi thit thoat khi c6 cdy lén hon luong
khi thit thoat ctia hai 1an thir khdng s& duge xem nhur 14 lién quan dén kha nang thanh loc cla cdy.

Ngay 15/09 la ngay thir nghiém trén céy nhay cam, do vay khéng dé cap trong bai béo.
Bang 1. Lich trinh thi nghiém

Ngay Noi dung thi | Khithi | Thoi gian thi Nong d¢ khi % khi mét
nghiém nghiém nghiém (n{g/mf) so vdi ban
' ban daw/két thic dau

12/09/2006 | Thirkhéng | NOx, 730 —9g45 NOx :40.058 /3.051 | NOx :92.38
S0, S0, :31.86/0.193 S0, :99.39
13/09/2006 | Cay sanh NOx, 7g30 —9g45 | NOx :14.281/0.387 | NOx :97.29
S0, S0, :19.712/0.112 | S0, :99.48
14/09/2006 | Caykeold | NOx, 7g30—9g45 | NOx:6.82/0.505 NOx:92.595

tram S0, S0, :11.624/0.061 | S02:99.475
16/09/2006 | Thirkhdng | NOx, 7g30—9g45 | NOx :37.111/3.238 | NOx :91.27
S0, S0, :29.82/0.160 | S0,:99.46345

2.2. Khdo sdt ndng ap khi thi nghigm :
_ Luong khi thi nghiém: dugc didu ché théng nhét trong subt qué trinh thi nghiém, cu thé
nhu sau: i
2ml HNO3 + Cudu
2ml H2S04 + Cu du + nhigt —»  SO2
- Thiét b lay mau : Bom SKC ‘
- Céch thu mAu khi : MAu khi dugc thu 3 140/ dot thuc nghiém, theo chu ky 45phutflan

Song song v6i viée thu va do dac mau khi thi nghiém, cdc thong s6 mdi truong (nhu cudng dd
birc xa, d6 4m va nhiét d9) bén trong 16ng thi nghiém va mai trudng khong khi bén ngoai ciing da
duge do dac.

Céc yéu t6 anh huéng dén két qua do dac khi 6 nhidm bao gbm :
+ D¢ dm méi trwdng: Khi d6 dm mbi truomg cao, mt phin céc khi SO,, NOx s& bj hoa
tan trong hoi nuédc, theo phan mg hod hoc nhu sau.’
502 + Hzo = HgSOg
NO, + H,0 = HNO3
Nhu véy khi d6 4m trong mdi trudng cang cao thi lugng khi SO,, NOx thu dugc cang thip

—> NO2
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+ Hoat dong hé hdp ctia cdy : Hoat dong hod hip cla cly s lam tang do dm cia moi
truomg, do vdy SO,, NOx trong mdi trudng c¢6 nhidu cdy xanh d6 4m mdi trudng cang ting, két
qua lam cho mdt phan quan trong cia cac khi trén s& bj hoa tan vao hoi nuéc bam & thanh cta 16ng
thi nghiém, do vdy nong d§ SO,, NOx trong khong khi cta budng bj giam.

3. KET QUA VA THAO LUAN

3.1.Két qua thi nghi¢m

3.1.1. Dién bién nong dp SO, va NOx trong qud trinh thi nghigm

Dién blen nbng d6 SO, va NO, trong qua trinh thi nghiém (bang 2) dugc xem x¢ét dong thoi
voi céc s6 liéu do dac céc théng s6 méi trudng va quan sat sur tich luy hoi nuée trong cac budng thi
nghiém.

Su chénh 1éch v& % thét thodt khi cua 2 lan thir khong (dAu va cubi cua qua trinh thir nghiém)

nim trong gidi han cho phép ( # 1%), cho thdy tinh &n dinh cta bubng thi nghiém la chap nhén
dugec.

Bing s6 2. Dién bién ndng d6 SO, v NOx trong qua trinh thi nghiém ;

Khithi | Lindo | Lindo | Lando | Tilélanllan | Til¢14n2/1an3 [  Tilélan
nghiém the 1 | thae2 | tha3 2 1/13n 3
NOx rqﬁu
khong lanl _
40.058 | 7.742 | 3.051 5.174 2.5375 13.1294657
SO: m?ﬂvll
khong lanl
31.86 | 1.072 | 0.19 29,72 5.5544 165.07772
NOx miu
caysanh | 498 | 0747 | 0.387 19.12 1.9302 36.9018088
SO, miu
cdy sanh
19.71 | 0264 | 0.102 74.666 2.588 193.254902
NOx méu
cdy keo
6.82 0.633 | 0.505 10.77 1.253 13.5049505
SO, miu
cdy keo 11.62 | 0.204 | 0.061 56.980 3.344 190.557377
NOx nﬁu
khéng 14an 2
37.11 | 7.347 | 3.238 5.051 2.269 11.4610871
SO;map
khong lan
2 29.82 | 0.887 | 0.16 33.6189 5.543 186.375
Két qua cho thiy :

-boa 4m trong budng khi cé cdy ting cao hon khi thir khdng, phan anh qua s6 liéu do d6 4m va
qua so lugng hoi nuée bam vao thanh vach cia buong do. Lugng hoi nu6e nay dé tao nén sy chénh
léch rét 16n vé& ndng do khi NOx va SO; trong buong gilrta lan thir khéng va nhiing 1an thir ¢6 cdy,
mic du luong khi didu ché dua vao budng khong déi.

- So sanh véi hai ln thir khéng, lugng khi NOx va SO, trong buong c6 cay tut giam manh
hon, dic biét 14 trong 13n 14y mAu thir hai. Didu nay cho phép d4nh gi ring mét lugng khi dang ké
da dugce hép thu bai cdc cdy thir nghigm.
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- So sénh giita 2 nhém cdy cho thiy : kha ning thanh loc NOx va SO, cua clly sanh cao hon
cdy keo la tram:

+ D6i véi NOx : cdy sanh lam giam dugc 19 13n va cdy keo lam giam duoc 10.7 Iin;

+ Dbi véi SO, : cdy sanh lam giam dugc 74 lan va cdy keo I tram lam giam dugc 56.98
lan ( hinh 3 va 4).

D6 thi biéu dién fi 8 loc khi & nhiém cila ¢y thi nghiém Db thj biéu dién i & loc khid nhiém cia cay thi nghiém

80

60

i 1& hép thu
khi $02

ti 18 hap thu
khiNO2

DSeries1  29.72 7466 5698 @ 3361 OSeries! 5174 19117 1077 505

Hinh 3. Db thi bidu dién ti 12 loc khi SO, Hinh 4. D6 thi biéu dién ti 1& loc khi NO,

3.1.2. Dién bién sinh Iy ciia cdy sau phoi nhiém:

Dién bién sinh 1y cua céy thi nghi¢m duoc theo ddi lién tuc trong 45 ngay sau khi phO’l nhiém.
Viéc quan st chi dimg khi cdly c6 ddu hiéu phuc hbi, bit du cho ra 14 méi . Két qua cho thdy

- Ddu hzeu ton thuong trén cdy sanh: khi bi phoi nhiém SO,, trén 40% la cay co su xuét hién
clia nhitng dbm tring bac tir 0,5 -2cm, tap trung ¢ phan mép 14 (hinh 5), sau dé (tr 2 dén 3 ngay)
la chuyen sang mau niu vang v bj rung. Cy hdi phuc sau 45 ngay ).Dbi véi NO, khong c6 biéu
hién tén thuong.

- Ddu hiéu tén thuong trén cdy keo ld tram: khi bj phoi nhi€m SO,, khoing 5 % 14 c¢6 bidu hién
tdn thuong (hmh 6). .

o PHG} \Hlf\@ SO,

Hinh 5.Lé cdy sanh sau phoi nhiém SO, Hinh 6. L4 ciy keo I4 tram sau phoi nhidm SO,

Cay héi phuc sau 15 ngdy. D8i véi NOx khong thdy biéu hién tén thuong.

3.2.Thio luin. Két qua cia ba 1dn thi nghiém cho thiy :

3.2.1. V& kha ning thanh lpc khi NOx v SO;:

Két qua nghién ciru ban diu cho thdy, kha ning thanh loc cla ciy sanh cao hon keo 14 tram.
Kha nang thanh lgc khi cta cdc cay nay c6 lién quan dén dic didm 14 va ré.

+ L4 cdy sanh c6 biéu bi nhiéu 16p, bé mit 14 tron lang, khong giit nuée, do viy it bj tac dong
b&i nudc axit do hod tan NOx va SO,. RE ciy chiu dugc pH thap, bén canh d6 con c6 thém ré khi
sinh ¢6 kha nang hip thu dinh dudng va nuéc, nén c6 thé g6p phén thanh loc khong khi.
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+ L4 cdy keo 14 tram c6 16p cutin day, bé mat 14 tron lang, nén cling it bj tac dong boi nudc
axit do hoa tan NOx va SO, ; r& céy ciing chju dugc pH thap. Ngoai ra 14 cdy con c6 kha nang tich
liy luu huynh (S) va nito (N) cao.

3.2.2. Vé kha ning chong chiu phoi nhiém cép tinh:

_ Dbi voi khi NOx: ca hai gibng cay déu c6 kha ning chéng chiu trong diéu ki¢n phoi nhiém
cép tinh,. ) )

- Dbi véi khi SO,: cdy keo 14 tram c6 kha nang chong chiu tét hon cdy sanh; bén canh do, cay
keo 14 tram ¢6 kha niing thich nghi véi dicu kién song khac nghiét hon, do vdy c6 thé ddy l1a nhém
cdy thich hop cho céc khu cong nghiép (gan ngudn 6 nhiém ning)

4. KET LUAN
Két qua nghién ciru bude dAu cho thiy:

- Viéc sir dung thuc vt than gd dé thanh loc khi & nhim do giao thong va hoat dong cong
nghiép la kha thi. Két qua ban dau nay cho phép md ra kha nang khéng ché khi 6 nhiém lién quan
dén ngudn ma va di dong, von 1a van d& cho dén nay van dugc xem 14 nan giai.

- Khi lya chon nhom céy dé phat trién mang xanh d6 thi, bén canh tinh my quan, can phai cha
y thém vé kha nang thanh loc khi & nhidm ciia cac nhom cdy dé bb tri hé théng ciy xanh sao cho co
hiéu qua nhit v& méi truong.Cay sanh va cy keo 4 tram déu c6 kha ning thanh loc khi NOx va
SO,. Do vay day la2 gidng cay can dugc phat trién thanh nhom céy xanh dé thj chi dao theo muc
tiéu lam giam 6 nhidm khong khi do giao thong va hoat dong cong nghiép.ﬁ goc dd my quan , cdy
sanh c6 thé 1a giéng cay thich hop hon cho hé théng cy xanh do thi.

Két qua nghién ciru ban dAu nay cin dugc dau tu tiép tuc nhim 1am 18 c4c vén d& nhu sau :

+ Co ché thanh loc khi 6 nhifm ciia céc gidng cdy va mbi lién quan cia né dén dic diém giai
ph,?iu hoc cua cac gidng cdy thir nghigm. Day 14 co s& dé tao chi dong trong viéc lya chon thém céc

~

gidng cdy mai c6 kha ndng thanh loc tét hon céc khi 6 nhiém, khéng chi ddi v6i SO, va NOx.

+ Quan hé tuong téc gifra cac gidng cdy khi bj tac dong cia cac khi & nhiém. Pay chinh la co
s& khoa hoc cho viéc phat trién hé tham thuc vét db thj va khu cong nghiép.

+ Céc md hinh thi nghiém thich hgp cho phép khao sat tac dong man tinh cia céc khi &
nhigm 1én thuc vat.

USING WOODY PLANT IN PURIFYING THE AIR POLLUTED
BY NO,, SO;

Huynh Thi Minh Hang, Dao Phu Quoc
Institute for Environment & Resources, VNU-HCM

ABSTRACT: The preliminary result of the research on "the ability of using woody plant in
purifying the air polluted by NOx and S0;" carried out by IER since 2005 proves that Ficus Sp,
Moracea and Acacia auriculaeformis A. cunn, Mimosaceae to purify the air polluted by trafic and

industrial activity, NOy and SO;. The model of experiment to test the ability of these trees has
been set up.

The result of research creates the potential of cleaning the polluted air caused by urban
traffic through building up the appropriate trees for city parks.
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