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TOM TAT: Bai viét trinh bay cdc két qua nghién citu bude dau kha ‘ndng st dung thuc
vdt cdi tao bim nao vét kénh rach bi 6 nhiém kim logi néng (KLN). Cay Bap (Zea mays L.) va
Co Voi (Pennisetum purpureum) la hai loai thuc vdt da duoc lira chon dé nghién ciru kha néing
~ hdp thu KLN trong bin kénh Tdn Héa - Lo Gém. Tong ham lwong Cr, Cu, Zn trong bim la
2656 mg/kg, 1551 mg/kg va 2463 mg/kg. Sau 6 tudn luong kim logi néng (Cr, Cu va Zn) tich
lity trong Cay Bép la 456 mg/kg, 429 mg/kg va 1327 mg/kg; con trong Co Voi la 519 mg/kg,
458mglkg va 1136 mg/kg. Sau 12 tudn, lwgng kim logi ngng (Cr, Cu va Zn) tich lily trong ré
Cdy Bdp la 584 mg/kg, 536 mg/kg va 1669 mg/kg; con trong Co Voi la 697mglkg, 564 mg/kg
va 1460 mg/kg. Cdc kim logi ndng c6 xu hudng tich liy trong ré, cao hon 5.1+130 lan trong
than Co Voi va Bap thé hién nguy co xém nhdp vao chuéi thice én la rdt han ché. Do ds, kha
ndang dp dung giai phdp cong nghé sinh hoc moi truong - s dung thuc vat (phytotechnology)
dé cai tgo bim ngo vét/ dit bi 6 nhiém Cr, Cu, Zn la rdt co trién vong.

Tir khéa: bim nao vét, 6 nhiém kim logi ning, cong nghé sinh hoc méi triong

1. DAT VAN DE

Nguon nuée kénh rach tai Tp. HS Chi Minh dang chiu su 6 nhlem nghlem trong phan 16n
do céc chét thai tir hoat dong sinh hoat, san xuat cong nghiép va tidu thi cong nghiép hiu nhu
khong dugc xtr ly dat tiéu chuén ma thai tryc tlep xudng hé théng kénh rach {3]

Thanh phan va déc tinh cua bun lang chu yeu 14 chét hiru co chiém ty 1é rat 16n tir 70-80%
va mot s6 KLN véi nong do cao [2, 4]. O nhiém tir bun ddy kénh rach 1a rét cao va ngay cang
gia tang vuot tiéu chuén cho phép nhiéu lan, dic biét 1a 6 nhiém kim loai ning nhung chwa c6
bién phap quan ly, xtr ly chung thich hop.

Nhimng phuong phép truyén théng hién dang ap dung dé xir ly KLN c6 hai trong bun thai
bao goém cdc qua trinh vét 1y va hoa hoc, xir 1y nhiét (thiéu dét), hay phuong phap chon lap,
Hau hét cac phuong phap deu ung dung cong ngh¢ phiic tap, tuy tdc do xir Iy céc chat 6 nhiém
nhanh nhung ngugc lai ching déu khé tén kém vé kinh phi,... Phuong phép loai bd KLN tir
nhiimg ving bi 6 nhiém bing giai phép cong nghe sinh hoc moi truong - sir dung céc loai thuc
vt ¢ kha nang chéng chiu va tich liy KLN la giai phap thén thién véi mdi truong, don gian,
dé trién khai va hiéu qua vé kinh té.

Trén thé gidi viéc img dung thuc vat dé xir ly 6 nhiém KLN trong mdi trueong da dat dugc
nhiéu thanh tuu cé y nghia khoa hoc va thuc tién. Ho da théng ké c6 khoang 400 loai cdy c6
kha nang siéu tich liy kim loai ning [8]. O Viét Nam, viéc nghién ctru ding thyc vét trong xir
ly dat bi 6 nhiém ciing dd duoc thuc hién béi TS. Diép Thi My Hanh va cic cong sy dé dat
duoc nhiéu két qua kha quan [1].

Phucmg phép xir ly dung thuc vat dugc phat trién voi nhiéu cach thic 4 ap dung khdc nhau
trong vigc lam sach moi truong, va co thé dugc phan loai thanh nhidu co ché. Trong do, 3 co
ché tach chiét bang thuc vat (Phytoextraction), lam on dinh bang thuc vat (Phytostabilization)
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va bay hoi bang thuc vét (Phytovolatilization) thudng duoc ap dung dé xir Iy 6 nhiéin KLN
trong dét, trim tich va bun thai [5].

2.PHUONG PHAP VA NOI DUNG NGHIEN CUU

2.1. Phuwong phép xdc dinh kha ning hép thu ciac KLN cia thwe vat

2.1.1. Péi twong nghién ciru

Mau bun day kénh Tan Héa — Lo Gém (TH-LG) duge ldy gan cau Hau Giang — Quén 6 va
méu bun khéng 6 nhiém (déi chimg) duoc lay & phuong Long Truong — Quédn 9. :

Céc gidng cdy: ciy bip (Zea mays L.), co nén (Typha angustifolia L.), cdy sdy (Phragmites
vallatoria), cdy so diia (Sesbania grandiflora L.) va cé voi (Pennisetum purpureum).

213 Trong thure viit trong moi trtr&’ng nghién ciru va liy miu phin tich

M01 loai thuc vat nghién ciru trong trong 6 chau, mdi chiu chia Skg bun TH-LG. Tién
hanh tréng thuc nghiém trong thoi gian 6 va 12 tudn va so sénh véi mau déi chimg (BC).

2.1.3. Cdc chi tiéu theo dai
Giai doan 1: theo doi kha nang song sot cua cac thye vét trén moéi trudng bi 6 nhiém kim
loai ning. Céc théng sé theo ddi: chiéu cao, sé chdi, ty 1¢ cay song/cy trong

Giai doan 2: xdc dinh kha nang xur ly cua lodi thye vét sau 6 va 12 tudn. Céc thong sb theo
ddi dau va cudi chu ky: dat (KLN dang tong) thuc vét (chiéu cao, trong luong tuoi, trong
luong kho, KLN dang tong).

2.2. Phuong phap phén tich ham lwgng kim loai m'mg

- Mau thuc vat: giii sach dét, rira sach, tach riéng phan ré va than + 14, sau do cit nho, siy
kh6 miu dén do kho tuyét dbi, nghién nho thanh bét.

- Méu bun: duoge riy uét qua riy c6 kich thude 63pum, ¢o hat thu sau rdy dugc phoi kho &
nhiét d¢ phong, nghién bing cdi st thanh bét.

- Téng ham lugng: can chinh x4c mot luong mau khoang 5g, dun néng mau trong hdn hop
50ml axit HCldd v HNO3dd theo ty 1¢ 3:1. Mau dugc phan tich bang phuong phép quang phd
hép thu nguyén tir ngon lira (AAS) & nhirng budc séng hap thu tdi wu cho timg nguyén té.

3. KET QUA

3.1. Giai doan 1

Sau 3 tufn tréng truc txep trén mdi trudng nghién ciru (buin Tan Hoéa - Lo Gom), ty 1é séng
st clia cdy bap v co voi déu dat 100%; trong khi d6 cdy co nén, cdy sdy va cdy so diia kha
thép, chi dat 66,7% va 34,6%.

Béng 1: Két qua nghién clru cic chi tiéu sinh hoc cia cdy

: Théi gian Bip Cé nén Say SoPiia | Cé Voi
Toc d ting Ban dau 36,7 40 20 12 24,3
WORE 3 tudn 84,7 765 | 26 20 54,8

Ty 16 23 1.9 13 1,7 23
'(Toi)lé WA | sl 100 66,7 66,7 34,6 100
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Hinh 1. Bép va C6 Voi sau 3 tun trong trén méi truomg THULG vabC
Dua vio két qué trén, chon 2 lodi cdy c6 ty 1& séng s6t va toc do ting trudng cao nhat 1a
Cay Bép va Cdy Co Voi dé tién hanh nghién ciru bude tiép theo, theo ddi hiéu qua xir ly KLN
cuia chiing trong thoi gian 12 tuan.

3.2. Giai doan 2

Pé xdc dinh kha ning hép thu céc kim loai ning (Cr, Cu, Zn) cia Cay Biép va Cay Co Voi,
nhom tc gia da tién hanh trdng hai loai cdy ndy trong mdi truong bun kénh Tan Hoéa — Lo
Gom c6 chira 2656 mg/kg Cr, 1551 mg/kg Cu va 2463 mg/kg Zn trong 6 tuan va 12 tuan, dong
thoi trong hai loai cdy ndy trong mdi truong bun khéng 6 nhiém cac KLN dé lam déi ching.

Hinh 2. Cic giai doan phat trién ctia cy Bap va Co Voi

Sau 6 tudn va 12 tuan trong trén mdi truong thi nghiém, téc dd phat trién cia hai cay déu -
ting theo thoi gian. Cay C6 Voi c6 toc do gia ting sinh kh&i trung binh va chiéu cao trung
binh 16n hon cdy Bap trong ca hai méi trudng (hinh 3).
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| [@Khéilugng cay Bép 4 Khd'i ludng Cé Voi
| EChiéucaociyBip Chléu cao Cé Voi |

Ty 18 ting trudng

>

Hinh 3. Ty 1¢ tang truong khéi lwong khé va chidu cao trung binh cta cdy Bép va C6 Voi sau 6 tudn va
12 tudn

Két qua sau khi trong thyc nghiém 6 va 12 tudn (bang 2) cho théy c6 s bién dong ham
lugng Cr, Cu va Zn tich lity trong cdy, kha ning tich lily mdi kim loai ctia mdi cdy l1a khac
nhau. Téng ham luong Zn trung binh tich lity trong cay Bap va Co6 Voi trén mdi truong TH-
LG cao hon téng ham lugng Cu, Cr tich lity tir 2,2 + 4,8 lan.

Bing 2: Téng hop ham lwong KLN tich lily trong cac b phén céy theo thdi gian

Lo ciy M‘ﬁi Cu (mg/kg khd) Cr (mg/kg kho) Zn (mg/kg khd)
truong 6 tudn 12 tuin 6 tudn 12 tudn 6 tuin 12 tudn
— BC 1 31 49,28 57,3 73,36 115 193
TH-LG 429 547 461 592 1587 2037
s PC 33,73 | 4082 | 6506 | 7736 192 238
TH-LG 458 572 519 703 1136 1549

Ham lugng Cr, Cu, Zn tich lily trong cac bd phan cdy sau 6 va 12 tuin duoc thé hién trong
céc hinh 4, 5 va 6. Ham luong cdc KLN tich liiy trong cic bd phén than, hat, ré (Cay Bap) va
than, ré (Cé Voi) ¢ xu hudng ting dan theo thdi gian. Tét ca ba kim loai déu tich liy nhiéu
nhét trong ré, roi dén than va hat. Trong moi truong TH-LG, cdy Bép tich liiy cac KLN trong
ré cao gap 5,1 + 100 lan trong than, con trong ré cay Co Voi cao gap 13,9 — 130 ldn trong thén.
Ty 1§ tich liy trong ré/ than thap nhét dbi véi kim loai Zn va cao nhat d01 voi Cr. Ty 1€ tich ly
ré/than ctia Zn trong ciy Bap dat gia tri nho nhit cho thiy ham luc_mg Zn tich ldy trong than
cdy Bép cao hon trong Cé Voi va cao hon Cu, Cr. Nguyén nhan vi Zn 12 m6t kim loai it gay
ddc cho thuc vét, Zn duge van chuyen tir r& 1én thin va tich lily & than voi ndng do cao ma
khéng gdy anh hudng dén sy phat trién cta cdy. Két qua cia dé tai cling tuong tu nhu két qua
khao sat da dugc thuc hién boi Roger D. Reeves va Alan J. M. Baker (2000), nong d6 kim loai
nang trung binh trong 14 cdy ciia mét s loai thuc vat 1a Zn: 20 + 400 mg/kg, Cu: 5+25mg/kg
va Cr: 0,2+5mg/kg [10].
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Hinh 6. Ham luong Zn (mg/kg) tich lily trong céc bd phan ctia ciy theo thoi gian
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Hiéu qua xir ly Cr, Cu va Zn trong bun TH-LG duoc the hién bang céc két qua phan tich
ham lugng cdc kim loai trong méi trudng trude va sau khi trdng céy.

Bing 3: Téng hop ham luong KLN trong moi trudong thi nghiém theo thai gian

Loai Mai Cu (mg/kg khd) Cr (mg/kg khd) Zn (mg/kg khd)
ciy trudng Ban 6 12 Ban - 12 Ban 6 12
déau tudn tudn dau tuan dau tudn tudn
31,3
Gy | PC 3,09 | 3168 | 77 | 4525 | 4478 | 4341 | 973 | 9599 | 93,71
B 1HiG | 1ssi 1545 | 1518 | 2656 | 2650 | 2621 | 2463 | 2426. | 2339
o pC 32,19 | 31,7 2';’5 4525 | 4446 | 3584 | 973 | 9455 | 68,1
Voi | rniG | 1551 1535 | 1450 | 2656 | 2635 | 2573 | 2463 | 2422 | 2326

Két qua trong bang trén cho thay c6 su bién dbi ndng dé cac KLN trong mdi trudng dat
theo thoi gxan Luong KLN tich liiy dan vao cdy theo thoi gian da lam cho nong d¢ Cr, Cu, Zn
trong méi truong dat giam.

Hinh 7 biéu dién phén tram ham luong KLN dugc loai bo khoi méi truong TH-LG sau khi
trong thuc nghiém 6 va 12 tudn. Céc moi truong tréng Co Voi deu cho két qua phan trim ham
luong KLN (Cr, Cu, Zn) dugc loai bé cao hon céc moi truong trong Bép. Méi truong TH-LG
trong Co Voi c6 hiéu qua loai bd Cu khoi bun cao nhét (6 5%)
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Hinh 7. Phén trim ham lugng (%) Cr, Cu, Zn duoc loai bé khoi méi truong TH-LG

Mbi tuong quan gitra kha nang hip thu kim loai ctia c@y va sy giam ham lugng cia kim
loai d6 trong méi truong dugc thé hién qua hé sb tich 1uy sinh hoc. Hé s6 tich lity sinh hoc -
Bioconcentration factor (BCF) cia mét kim loai 1a h¢ s6 gitra tong luong kim loai cé trong cay
v6i lugng kim loai ¢6 trong méi trudng. Hé s6 cang cao thi hidu qua xit Iy kim loai cang lon.

Ham lugng KLN tich lu§ trong ciy

BCF = 2 £
Ham lugng KLN trong dat

Hé s6 tich luy sinh hoc ciia cdy Bép va Co Voi déu c6 sy gia tang theo thoi gian (bang 4).

Trang 64



TAP CHi PHAT TRIEN KH&CN, TAP 11, 80 04 - 2008

Bang 4: Hé sb tich lily sinh hoc sau 6 tudn va 12 tudn

Hé s6 tich liiy sinh hoc

Loai cly Cu (BCF-1) Cr (BCF-2) Zn (BCF-3)

6 tudn | 12 tudn | 6 tudn t:-fin 6 tudn 12 tudin
Cay Bip °| 0,28 035 | 0,17 | 022 | 064 | 083
Co Voi 0,30 0,37 020 | 026 | 046 | 0,63

~ Duya vao bang trén cho théy, trong ca hai giai doan, Co Voi tich lily Cr va Cu cao hon Cay
Bép, nguoc lai kha nang tich lily Zn ciia Co Voi lai thap hon Cay Bip.

So sanh voi két qua da dugc céc tac gia trén thé gii cong bd [6, 7, 9], hai loai Bip va Co
Voi tich liiy KLN trong ré& nhiéu hon trong than, dieu ndy ciing da dugc tim thdy tuong tu
trong cac két qua nghién ctru cia dé tai nay.

O Viét Nam, cdy Bép va Co Voi kha phd bién, tuy nhién chua c6 mét nghién clu ndo st
dung truc tiép hai loai cdy nay trong xir ly bun nao vét kénh rach bi 6 nhiém KLN.

V6i két qua nghién ctru dat dugc cla dé tai, cay Bap va C6 Voi la hai thuc vat rét c6 trién
vong trong linl} vuc cong nghé sinh hoc mdi truong - sir dung thuc vit (phytotechnology) dé
xir Iy bun va dat bj 6 nhiém KLN (Cr, Cu, Zn) & nuéc ta: khong nhiing giam céc rui ro cho stre
khoe con ngudi tir su 6 nhiém KLN trong méi trudng ma san phéam sinh ra sau qua trinh xir ly
con dem dén phﬁ'ng loi ich khéac. Vi dy, sinh khéi sau khi thu hoach ¢é thé su dung truc tiép
nhu mdt nguon nhién ligu (than cdy) sinh ning lugng hay dung lam nguyén liéu (hat bép)
trong nganh san xuat ethanol sinh hoc, lam gidm viéc sir dung cac nhién liéu héa thach.

4. KET LUAN

Két qua nghién ctru dua ra mot s6 két luan nhu sau:

> Cay Bép va Co Voi co thé séng va phat trién binh thudng trén mdi truong bun nao vét
kénh Tan Hoa — Lo Gém bi 6 nhiém céc kim loai ning (Cr, Cu, Zn). .

> Téc do phét trién trén mdi truong TH-LG cua hai cdy kha nhanh, sinh khéi ciia Co Voi
cao hon cdy Bép. Sau 6 tuin va 12 tudn, sinh khéi cdy Co Voi la 74,8g va 197g; tuong ung cdy
Biép 1a 47g va 133g.

> Kha nang tich liiy Cr va Cu cta cdy Co Voi cao hon cdy Béap nhung ngugc lai kha
nang tich lily Zn ctia Co Voi lai thép hon: ham lwgng Cu tich llly trong cdy Co Voi sau 6 va 12
tudn 12 458mg/kgDW va 572 mg/kgDW, tuong (mg trong cay Bip 12 429mg/kgDW va
547mg/kgDW; ham luong Cr tich lily trong cdy Co Voi sau 6 va 12 tuan 1a 519mg/kgDW va
703 mg/kgDW, tuong Ung trong cdy Biép 13 461mg/kgDW va 592mg/kgDW; ham luong Zn
tich lity trong cdy Co Voi sau 6 va 12 tuan 12 1136mg/kgDW va 1549mg/kgDW, tuong g
trong cdy Bp 12 1587mg/kgDW va 2037mg/kgDW.

> Cay Bip va Co Voi déu khong 1a cdy siéu tich luy, ching tich luy cac KLN theo co
ché n dinh bing thye vat. Ham lugng KLN tich luy trong 1€ cao hon trong than nhiéu lan: cay
Biép tich Iiiy trong ré cao gap 5,1 — 100 lan trong than, tuong (mg cay Co Voi la 13,9 - 130 lan.
Ty 1 tich liiy Zn trong r&/ than cdy Bép 1a 5,1 lan - dat gié tri nho nhét. Sinh khdi cua hai loai
cdy thu dugc la rét 16m, cho nén c6 thé sir dung ca hai loai thyc vt nay dé xtr Iy bun nao vét va
dét bi 6 nhiém kim loai niing. Pdy la m¢t phuong phap xir ly don gian, thén thién voi moi
truong, chi phi thip. Ngoai ra sy vén chuyén cac KLN ddc hai tir ré 1én than rit thap nén sinh
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khéi sau thu hoach khong gdy nguy hiém cho chudi thirc an, cé thé sir dung-cé ich cho céc
muc dich khéc (thtrc dn cho gia stic, san xuat ning luong,...).

STUDY AND SELECT PLANTS FOR PHYTOREMEDIATION OF HEAVY
METALS (Cr, Cu, Zn) CONTAMINATED SEDIMENT FROM TAN HOA - LO
GOM CANAL

Dong Thi Minh Hau”, Hoang Thi Thanh Thuy ®,Pao Phu Quoc®
(1) Chi cuc Bao vé Mo6i truong khu vuc Dong Nam Bo
(2) Vién M6i truong va Tai nguyén, DHQG -HCM

ABSTRACT: The article presents first results of phytotechnology to remove heavy
metals from dredged sediment in Tan Hoa-Lo Gom Canal, HCM City. Maize (Zea mays L.)
and elephant grass (Pennisetum purpureum) were selected to assess the heavy metal
absorption capacity. Total concentrations of Cr, Cu and Zn in dredged sediments were 2656
mglkg, 1551 mg/kg, and 2463 mg/kg. Afier a growth period of 6 weeks, the heavy metals (Cr,
Cu, Zn) concentrations were 456 mg/kg, 429 mg/kg and 1327 mg/kg in the maize, and 519
mglkg, 458mg/kg and 1136 mg/kg in the elephant grass, respectively. After a growth period of
12 weeks, the heavy metals (Cr, Cu, Zn) concentrations were 584 mg/kg, 536 mg/kg and 1668
mg/kg in the maize root, respectively 697 mg/kg, 564 mg/kg and 1460 mg/kg in the elephant
grass. Most of heavy metals (Cr, Cu and Zn) were accumulated in roots, 5. 1+130 times
concentration higher than in shoots of maize and elephant grass. Results showed that these
species could be used for phytotechnology of sediment/soil contaminated by Cr, Cu and Zn,
with the minor risk of transferring toxic metals into the food chain.
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