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Ngay nay, viéc thdi lién tuc cc chat thdi cong nghiép, sinh hoat va ndng nghi€p vao séng hé dang gay
ra su & nhiém méi trudng nuée bai cdc chét doc hai bao gém cé céc kim loai nang (KLN). Mot s6 KLN Ja
cac nguyén 16 thiét y&u 461 véi su so'ng clia thire var nhur déng (Cu), kém (Zn) nhung co thé chi cin chung
véi néng do nho xdc dinh, con mot s6 KLN khéc 12 nhimng nguyén t6 khong thiét yéu cho thuc vat, & néng
d¢ vuot ngudng ching s& gy nén nhitg hau quéi x4u cho thuc vat va duge coi 12 cdc chdt doc, vi du, thuy
ngan (Hg) lam cham su tang trudng ciy giéng con va su phdt trién cla ré, dc ché sy quang hop, Cadmi
(Cd) can trd qud trinh quang hop va su déng hod chét khodng, 1am (da vang I4 va chét hoai nhu la dau hiéu
ctra doc tinh [3]. Mot s6 anh hutng dén sific khoé con ngudi do doc tinh cira KLN nhu: Cu gay cam gidc
&m mét néu nhu liéu lugng trong co thé dén 60-100mg Cu/kg trong luorig co thé vi né ¢6 thé gay chét néu
liéu Iugng trong co thé 1a 10g Cu/kg [1]; Cd gay ra rdi loan ho hap, nguy hai than, thi€u mau va 1ang huyét
ap. Hg c6 thé din dén gy hai than va thén kinh [6].

Cic thuc vat nude nhiém bdn KLN c6 thé [ nguén thifc an cOa rdt nhiéu loai dong vat an cd va dan
dén kha nang tich tu cdc kim loat nay trong céc bac dinh dudng cao hon gay nén hién wrgng khuéch dai
sinh hoc (biological amplification). Beo tay (Eichhormiza crassipes Solms) 1a moét trong nhimg thue var sinh
s6i manh trén the gidi, trudc day hai thap ky, né da duoc sir dung rong rii &€ xir iy nude thai sinh hoat v
mot s6 loai nudc thai cong nghiép & Trung Qudc. & Viet Nam, Ioai thuc vat nay rat sén cé va chdng ta dé
tim thdy trén song Nhué va séng To Lich vao nhiéu thoi diém trong nim. Xdc dinh ham Juong ciac KLN
(Cu, Zn. Cd, Hg) trong méi trudmg nudce, rdm tich va trong cdc bo phan cla cdy beo tay dé tir dd 6 thé sir
dung béo tdy mét cdch hiéu qua vao viéc danh gid tinh trang 6 nhiém KLN trong méi trutng 1a mét viée
lam wvira ¢ tinh khoa hoc vira ¢6 tinh thuc tién cao.

I. PHUONG PHAP NGHIEN CUU

1. Dia diém nghién ciru

Céc diém nghién ctru la khu vic truée va sau diém hop dong ciia séng Nhué va song T6 Lich, bao
gém;

- N3: doan s6ng Nhué chay qua thi x3 Ha Déng, tinh Hi Tay (khu vire Cdu Den), tiép nhéin chi yéu
céc dong nude thai sinh hoat. By thude diém thuong nguén cha hé théng song Nhué -Té Lich.

- T: doan séng T6 Lich chay qua Nha méy Son Hi Noi, tiép nhan ngubn nude thii cong nghiép chi
yéu clia thanh phé. Day la diém thute thuong ngudn hé théng séng Nhué -To Lich.

- NT1: doan séng chdy qua Ta Thanh Oai cdch noi hgp dong cita song Nhué va séng Té Lich khoang
" 5km, ti€p nhin dong thai cia khu dan cu hai bén bir bao gém ca nuéc thai sinh hoat, nude thai tir chin
nudj va ché bign nong san.

- Ft: a0 nudi c4 & Thanh tri, 6 sir dung nudc sohg Nhué va Té Lich dé tao mau v [am ddy.
2. Déi tugng nghién ciru

Céc cay beo tay (Eichhormia crassipes) dugc thu tir 4 diém nghién citu sau 2 lhang (tir cudi thang 6 dén
cu6i thing 8 nam 2003) c6 dinh trong cdc khung tre c6 kich thudc Imxim, dwoc riva sach, tham kho bérg
gidy thim, can va sdy kho trong ti sdy (Memment- Diic) & 60°C trong 48 gid. Sau dé ching duoc téch
rieng cdc bo phan: 14, than va ré, va nghién nho bing c6i sir.
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Céc miu nudc va trdm tich chi duoc thu & 3 diém N3, T va NT1 miu nuéc duoc bao quan & pH<2,
trdm tich duge d€ khé khong khi, nghién bing cfi sit va ray.

Kim loai nang gém: + Cu, Zn 1a cdc kim loai *vi lugng”
+ Hg va Cd 1a cdc kim loai “khong thiét yéu” o

3. Phuong phap nghién ciru: )

-Khodng hod miu: Cho 3mi HNO, dic 65%-Merck (Dic) vio mbi 6ng nghiem di chia mau, tign hanh
khodng hoéa 3 gity & 100°C. Rieng da&i vdi dinh lueng Hg khong cdn khodng hod.,

- Pha logng mdu: D¢ ngudi d€n nhiét dd phong 16i pha lodng va bdo quin trong phong lanh ¢ 3°C.

- Dinh lugng: )

Binh lugng Hg bang phwong phdp hod hai lanh trén mdy LECO AMA 254, sit dung khi O,. Giéi han
phdt hién ng/g.

Dinh lugng Cd theo phuong phdp hod hoi bing nhiét dién trén may Thermo Elemental FS 95 graphite
furnace (Solaar 32M), sir dung khi Argon. Gigi han phdt hién. #g/1.

Pinh luong Cu, Zn bang phuong phdp hod hoi bing ngon lira trén mdy Atomic Absorption
Spectrometer AA 220 FS, sit dung khi nén va khi Axetylen. Gidi han phat hién mg/l.

- D& chinh x4c ciia qud rinh phan tich duge kiém chiing bing cdc mau tham khio: TORT 2 va DOLT
2 di biét trude ndng do cdc KLN quan tam. Nhimg méu ndy duge cung cip bdi National Research
Council. Ottawa, Canada. Do phdt hién clia mdy vdi chat ki€m chiing tir 98% dén 118% doi véi cac KLN
quan tam, lun ndm trong khodng gi6i han néng dd dao déng cho phép.

- XiI 1y s6 lieu: Céc s fieu duge xir Iy thong ké. Chuong trinh Excel duge sir dung dé€ vE dé thi va so
sdnh k&t qua phan tich gilta céc méu.

Hinh 1: B&o tay trén song To lich.

11. KET QUA NGHIEN CUU

1. Tinh trang méi trudmg khu vuc nghién cim

S6 lieu phan tich ham lugng KLN (dugc quy d6i ra ciing mét don vi) trong moi trudng d cic diém
nghién ctu duge trinh bay trong bang L. Trong méi trudng nudc. so véi tiéu chudn 1 dp dung cho nuc
nudi trong thuy san (TCVN 3943-1995) thi Zn & miic cao hon 3.8-7 1an, Cu xap xi. Cd, Hg thi thap hon.
Trong trdm tich. so véi tiéu chudn 2 dp dung cho trdm tich ciia Phdp. ham luong Cd & hdu hét cic diém
nghién citu déu vugt. cao nhit 1a & diém T gdp hon 5 lan tieu chudn; Hg & di€ém T ¢ mtc xap Xi. cdc kim
loat con lai thi thap hon, :

So sanh giira cic difm nghién ciu v6i nhau thi nude va trdm tich & diém N3 ¢ ham lu:_[ug qu cao hon
cic didm Khdc. ¢ didm T thi ham lwvong Zn. Cd va Hg cao hon. & trong khoang I xap xi d&n vuet tieu
chudn. chiing 10 mife do @ nhidm e KLN niy rat ding quan tam. Ham lugng céc kim loai nghién ciu ¢
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NT1 12 diém san khi hai con song hop ddng, nén n6 vira chju dnh hudng cia cdc khu virc Xxung quanh vira
chiu dnh huédng cha cic diém déu nguén nhu N3 va T.

Bdng 1
Ham luong ciia mot s6 KLN trong nude va trim tich tai cac diém nghién ctru (thang 6 nam 2003)

Diém thu mau | Cu 7} Zn | Cd | Hg
Nude (pg/l)
N3 104 38,63 0,56 0,51
T 9.4 70,84 1,98 0,82
NTI 7.0 42,9 0,57 0,55
Tiéu chudn 1 10 10 5 5
Trdm tich {pefe. t kho)

N3 95,7 236,5 0,68 0,09
T ' 64,5 294,0 3,86 0,26
NT1 - 87,1 276,0 1,9 0,15
Tiéu chudn 2 ‘ 100 300 0,7 0.3

Nhu vay, niréc va trdm tich séng Nhué-T6 Lich c6 chira nhiéu Idai KLN, trong dé c6 ca cée kim loai
doc hai d6i voi ngudi nhir Cd, Hg. Khi sir dung ntdc va trim tich hé théng soéng nay vao 1réng trot va chan
nudi c6 thé gay nén nhiing inh hudng khé kifm soit d6i v6i cc sinh vat & mit xich cao trong chudi thic
an.

2. Nghién cifu sy tich tu sinh hoc cdc KLN
D€ xem xét sy khdc nhau vé kha nang tich tu KLN & cay béo tay trén song Nhué-To Lich sau 2 thdng
6 dinh, mdi mau gém 5 cay dai dién duge thu tr 3 diém khic nhau (N3, T, NT1) doc thec hé théng song,

trong cing mot thii diém. Céc s6 lién phan tich duoc tinh todn théng ke, 14y gid i rung binh * sai s
chudn (bang 2). '

Bdng 2
Ham hrqn'g KLN trong csc bé phan cita béo tay thu tir song Nhué va To Lich
(tinh trén trong luong khoé)
Ham luong L Than Ré
Cu (ug/g) X+s 10,73£1,46 24,68+4,96 47,51+2,42
Min - Max 3,44-19.94 9,35-65,84 36,6-66,89
X+s 80,2246,23 446,39+44.,08 377,66+£27,08
Zn (ugfe) Min - Max 53,19-12896 164,15-714,97 223,97-604,62
23595218154
Xxs 246.03+£53,39 1469,11+496,34 87
Min - Max 643,85-
Cd (ng/g) 52,82-619,77 110,48-4627,76 73362.45
904,93+132,5
Xts 583,33+117.56 105,16+34,08 0
Hg (ng/g) Min - Max 158-1920,1 28,9-233,0 315.1956.7

Su khéc nhau vé ham lugng KLN trong 14, than va ré cla béo tay thu tir nhiéu diém doc séng Nhug-To
Lich thé hién rat r5: ham lugng Cu va Cd cao nhét trong ré, ti€p dén 1 than va thdp nhat 13 14; Zn trong
thén va trong ré déu & mifc cao cdn & 14 thap nhat;, Hg thi cao rong ré va trong i4, thdp nhdt & than.

Phan tich méu béo thu tir ao c4 Ft cing cho thdy su khdc nhau vé lugng phn b6 ca c4c kim loai trong
cdc bo phin cia cly va bd phan tap trung cao nhat cic KLN.

Ham leeng KLN tich tu trong cic bo phan cia béo tay thu tir Ft déu thdp hon so v6i méu thu tir he
théng song Nhué-To Lich, diéu nay c6 thé 12 do méi trudng 2o cd khong chiu sy tic dong thirdng xuyén tir
céc ngudn thai nhu trén song.
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K¢t qua nghién ciu trén day da chi ra & beo tay, ré 12 b9 phan ¢6 kha nang luu giit tat ca céc Kim loai
nghién ciu vdi ham lugng cao so véi cdc phin khéc clia cdy. Cd tap trung cao trong ré, Hg thi rong ré vi
14 12 vin dé cdn dugc canh bdo vi ré beo la thiic &n cia nhiéu lodi ¢4 va 14 béo thudmg duge ding trong
chan nuoi. Nhiéu nghién ciru khéc ciing cho thiy & nhiéu loai thuc vat nuéc, ré a bo phan tich tu cao nhat
cdc KLN [Nguyén Quéc Théng va nnk, 2003; M. Coquery et al, 1995; Xiaomei Lu et al., 2004].

Kha nang tich ty cic kim loai nghién ciu cia ré beo tay thu tir diém T va N3 dugc thé hien qua He S6
Tich Ty Sinh Hoc (BCF) & bing 3 vi 4 wén mlu thu vdo thing 8 nam 2003, tuan theo trinh KU
Cd>Cu>Zn>Hg va Cu>Zn>Cd>Hg tuong ting. He s tich tu KLN duge tinh theo cong thic sau:

BcF= C!

C2
C,: 1a ham lugng KLN trong co thé sinh v4t tinh theo pg/kg trong lugng tuoi
C;: 12 ham lugng KLN trong nude di loc tinh theo pg/l.

Bdng 3
Hé sd tich tu sinh hoc ciia eac KLN trong ré béo tay tai diém T
Chi tién Cu In Cd Hg
Ham lugng trong ré (ug/g, tl woi) 4,82 39,27 6,65 0,144
Ham lugng trong nude (ug/l) 1,96 52 0,68 0.9
Hé s6 tich w (BCF) 2459 755 9779 160

Nhu viy, ré beo tay c6 kha ning tich t sinh hoc déi vdi ca 4 kim loai nghién cifu. Ham lugng KLN
trong mo cila béo tay gap tir 160 d&€n 9779 néng do KLN ngoai méi trudmg sdng ciia nd. Nong do Cd trong
moi trudng aude & diém T chi cao hon diém N3 mot chidt nhung hé s& tich e Cd trong ré béo tay tai didm
T cao hon nhidu 14n so véi tai diém N3 chimg 10 dang Cd dé tiéu sinh hoc tai diém T 16n hon nén né 1€
dang duogc tich tu trong ciy béo tay. Theo R. P. Mason et al.(2000), dé pH cla méi trudng thip 13 mdt
nguyeén nhan din dén lugng Cd dé tiéu cao. Béo tay khong phai 12 loai siéu hdp thy kim loai, so vdi nhiéu
loai thuc vat nudc khdc thi né c hé sé tich tu trung binh [Xiaomei Lu et al., 2004], nhung cé thé néi beo
tay 1 loai cAy khong chi phir hop cho ddnh gid midc 46 ¢ nhiém moi trudng ma cdn 14 d6i wong 6t cho x
Iy & nhiém kim loai ning nhat 1a Cd va Cu, vi day la loai cé t8c d¢ sinh trudng khd manh; 106-165
tan/ha/nam [Reddy K R et al., 1984] déng th¥i chiing cé thé phét urién 16t & moi trudng 6 nhiém.

Bing 4
Hé s6 tich tu sinh hoc clia cdc KLN trong ré béo tay tai diém N3
Chi tiéu Cu Zn Cd Hg
Ham luong trong ré (ug/g, tl tuoi). 5,42 47,5 0,33 0,094
Ham lugng trong nude {ug/) 2,05 41 0,49 0,22
He s6 tich tu (BCE) 2644 L158 673 427
IIL. KET LUAN

Moi trudmg song Nhué-Té Lich chita cic KLN & dang c6 thé hap thu sinh hoc, rong 4 kim loai nghicn
citu, trinh tu néng do nhu sau: Zn>Cu>Cd>Hg. Gifta cic khu vuc nghién citu, ndng 4o mat s6 KLN ¢6 sy
khéc nhau rd rét: Diém nghién ciru & méi tnrong soéng Nhué ¢6 him lugng Cu cao hon, Cd thap hon so vi
& song To Lich. Ham luong Zn trong moL trudmg nudc tai tat ci 3 diém nghién ciru (N3, T, NT1) & miic
vuot tieu chudn Viet Nam cho phép d&i v6i nuée nuoi tréng thuy san t 3,8-7 ldn. Trong tdm tich, ham-
luong Cd & hdu hét céc diém nghién ciu déu vugt tieu chudn ciia Phdp dp dung cho trdm tich. ‘

Bzo tay thu tiY t4t ¢ cdc diém nghién ciu déu chita cic KLN nhu Cu, Zn, Cd va Hg. Muc do kim loai
trong cdc bd phan clia co thé thuc vat phu thudc vao tinh trang clia moi trudng séng, tinh chat 1y hod hoc
ciia timg chat va chic nang ciia ting bo phan. O béo tay, Cu va Cd tap trung cao nht trong ré, Hg & ré va
14 con Zn & ré va than,
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Beo tay, dac biet 1a & clia né 1a d6i twong phil hop dé sir dung trong ddnh gid va quan tric mic do
nhiém bin kim loai & m6i trudng nuée tai cic diém nghién cifu nhir kha nang thich nghi va tich w cao cic
chat nay. Ham lugng céc kim loai nay trong ré béo tay cao hon gp hiang tram tham chi hang ngin ién so
vgi ngodi moéi trudmg. Nhey d6, dé dang phét hién chinh x4c lugng KLN trong cdy. Vciu téc do sinh truong
manh, luong KLN duoc hap thu trong cay s& ting nhanh, vi trong mot thdi gian ngén c6 thé cho hiéu qua
lam sach KN trong moi trudng nudc rét cao.

Léi cdm on: Cic tdc gid cdm on su ho tro kinh phi 1 Dy dn Viét Phép, su gidp d& cia cdc cdn bo
thusc Phong thi nghiém Sinh Iy, Sinh hoa va Dpc 5 Sinh thii-Dai hoc Bomfc&uxf -Céng Hoa Phédp dé hoan
thanh d¢ tai nghién cifu nay.
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Woe Sy e

STUDY ON USE OF EICHHORNIA CRASSIPES FOR EVALUATION OF
HEAVY METAL POLLUTION ON NHUE AND TOLICH RIVERS

CHU THI THU HA, DANG THI AN, NGUYEN DUC THINH
ALAIN BOUDOU

SUMMARY

The floating plant Eichhornia crassipes Solms is largely distributed along Nhue-Tolich River in Hano:
amd Hatay, Vietnam. £, crassipes grows wildly and represents a highest percentage of the biomass of
macrophytes living on the surface of the river. Iis leaves are often used as livestock feed. Sediment and
water samples along with samples of £ crassipes after 2 months of being fixed were collected from study
places on Telich and Nhue rivers in June and August 2003, respectively. and analyzed for heavy metal
contents: Copper (Cu). Zinc (Zn). Cadmium (Cd) and Mercury (Hg) to evaluate the heavy metal pollution
in some areas of Nhue-Tolich river. Analysis results of water and sediment samples show that Cu contents
of samples collected from N3 point of Nhue River were higher than from T point of Tolich river in
contrast to Zn, Cd and Hg. In E. crassipes. metal concenirations followed the order of root >stem>leaves.
The level of Cd and Hg contents in samples collected from Tolich river was higher in general than those
from Nhue river, and it is the opposite result for Cu. Bioconcentration factor (BCF) of E crassipes
collected from 2 points of Tolich and Nhue rivers was caiculated for all heavy merals siudied. Although
is not a hyperaccumulation species, E. crassipes can be used effectively in evaluation and monitoring of
heavy metal pollution on Nhue and Tolich rivers because of its adaptable capability and high
accumulation of heavy metals. :
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