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DAT VAN DE

Nghién ciru khé ning hap thy kim loai néng (KLN) gay & nhidm moi truétng & mdt s8 loai thuc vat 1a mbt
trong cac hudng nghién ciu sinh hoc bao v& madi trudng. Hudng nghién clfu nay dang dudc tién hanh tai
nhidu nudc nhu Hoa Ky, Ditc, Phap, Nhat Ban, An D6, Ha Lan, Trung Qudc, Thai Lan, Indonesia,
Malaysia, Han Qudc, v.v. (2, 4,5, 6, 9, 11, 18) va nhigu phéng thi nghiém trong nudc (1, 3, 4,8,12,13, 14,
15). Trong didu kién kinh t& hign nay, khi chua c6 nhitng cang nghg hién dai dé x{ Iy nudc thai 6 nhiém
KLN nén nghién ctu cac bién phap xir ly don gién, ré tién, co hiéu qua can duge khuyén khich.

Muc dich nghién clu 14 xac dinh kha niing tich Idy Cr va Ni clia cay béo céi (Pistia stratiotes L.) tr mdi
trudng thi nghiém va mél trudng nuéc thai ma dién vdi cac néng dd Cr, Ni ban dau khac nhau, déng thai
xac dinh cac dic diém sinh hoc nhu mirc d$ tang sinh khéi, ham lugng protein, thanh phan sic t6 quang
hgp (diép luc a, b, a+b va carotenoit} nhim sif dung thire vat cé kha ning hdp thy kim loai niing vao cong
tac bao vé mdi trudng. Nghién ciru dugc tién hanh tai cac phong thi nghiém cla Vién Céng nghé Sinh hoc
va Vién Héa hoc, Trung tam Khoa hoc Ty nhién va Cong nghé Quéc gia.

K&t qua nghién ciis cho thdy béo cai cb kha ning sdng va phat trién t6t trong tat ca méi trudng thi
nghiém chia Cr va Ni vdi ndng d6 tir 2, 4, 6, 8 dén 10 mg/l va méi trudng nudic thai ma dién cd ndng do Cr
9,5 mg/l va Ni 14 mg/i. Beo céi c6 kha niang hdp thy, tich Iy Cr, Ni vao la va ré cia cay, do d6 da lam
giam phan I6n lugng Cr, Ni trong méi tnsdng nudi tréng cay.

NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
Nguyén liéu
Béo cai cb tén khoa hoc |a Pistia stratiotes L., thuéc ho Ray Araceae dugc str dung trong nghién citu.

Nudc thai ma Cr va Ni cla Nha may Co khi va Dung cu Xuét khdu Ha Nbi duge sif dung lam mai
trudng nhiém KLN nuéi tréng cay va xac dinh kha nang lam sach kim loal ning cda béo cai.

Phueng phap nghién ciu

- Mai trudng phdng thi nghiém: s dyng mudi K,Cr,0, va NiSO,.7H,0 tao méi tnfng cé céc néng d6
Cr va Ni ban d3u 2, 4, 6, 8 va 10 mg/l.

- Méi trudng nudc thai: thanh phan bao gdm nudc thai ma crém ho#ic ma niken (dich 1), nuGe sng T6
Lich (dich Il) va dich dat phi sa (dich I1t). pH méi trudng nudi cay dugc diéu chimh khoang 7,1-7,3.

- Chon cay xanh, phat trién tét, c6 bé ré dai, rita sach s dung cho thi nghiém.

- M&u 14, r& va méi trudng nudi cay duge phan tich dinh ky vao cac ngay 1 (BC), 5, 10, 15, 20, 25 va 30
clia dgt thi nghiém nhiém xac dinh kha nang tich Iy Cr, Ni vao trong cay va kha nang lam gidm Cr, Ni
trong méi trudng nubi. '

- Thai gian mdi dot thi nghiém kéo dai tir 20 dén 30 ngay, cac cong thic déu nhac lai 3 1an. Mbi trudng
nudi dude khudy syc hang ngay va lugng nudc bay hol dugc b3 sung thuding xuyén,

- Kim loai nang Cr, Ni dugc xac dinh béng phuong phap Quang phd hdp thy nguyén tif trén Atomic
Absorption Spectrophotometry hang Perkin Elmer (Hoa Ky).

- Xac dinh protein trong ia theo phuong phap Lowry.
- Nudc thai ma dién st dung 1am méi trudng nudi ¢6 ndng do ban dau la 9,5 mg Cr/l va 14 mg Nifl.
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Béo cal (Pistia stratiotes)  Thi nghiém véi Cr va Ni & céc néng db 2, 4, 6, 8 va 10 mg/l

- Xac dinh séc t8 quang hop (diép luc a, b va Carctenoif): Ethanol 95% va Diode Array Spectro-
photometer B452A, hang Hewlett Packard (Hoa Ky} tai 470 nm, 648,6 nm va 664,2 nm va cbng thic clia
Lichtenthaler (1987).

KET QUA NGHIEN c(fU VA THAO LUAN
Méi trudng phéng thi nghiém
Kha néng lam gidm néng d¢ Cr va Ni

Két qua phan tich sau 25 ngéy nudi béo cai trong méi trudng co Cr ho#ic Ni d cac néng dé ban ddu 2,
4, 6, 8, va 10 mg/l cho thdy néng dé Cr va Ni trong mdi tru'Ung da giam déng ké (hinh 1, 2). N6ng dé Cr
ban dau 2 mg/l, sau thi nghiém da g:am xudng 0,27 mgll nong d6 4 mg/l ¢on lai 0,65 mg!l néng d6 6 mgil
con lai 1,07 mgll nong 36 8 mgy/l con lai 1,41 mghl v 8 nng d& Cr ban déu 10 mgﬂ da glam xu6ng con lai
1,59 mgh, déu giam khoang 80%. Diéu d6 cho thdy kha nang Yam sach Cr va Ni cia béo cai.

Khad néang tang trong luiong

Cay thi nghiém déu phat trién 16t va tang trong lugng d tat ca cac ndng dd clia mdi trudng thi nghiém
(hinh 3, 4) va khong khac so véi cay ddi chimg.

Ham luong sédc té

Ham Iutgng digp luc a, b, {a+b) va carotenoit cha cdy thi nghiém khéng khac nhidu so vdi cay ddi chiing
(hinh 5, 6). Cay phat trién, tang sinh khdi va gidm Cr va Ni trong méi trudng, cho thdy cay cd hoat dong
quang hop, déng thai tich liy va lam gidm ndng do Cr, Ni trong mdi truding nudi cay.

Mai trudng nudc thii ma dién
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Kha nédng tich Iy Cr va Ni vao trong 14 va ré ctia c8y: Két qua phan tich cho thdy Cr va Ni tich ldy
dan theo théi gian thi nghiém vao trong la va & cla céy thi nghiém va |ugng tich Iuy trong ré thudng cao
han so vdi 14 (hinh 7, 8). Tir d6 cho thdy béo céi cé kha nang hdp thu va tich Ity Cr va Ni vao trong 14 va ré
clia cay tir mdi trudng cd nudc thai ma dién.

Khd nadng lam giam Cr va Ni trong mdi truong nudc thai ma dién
Néng d6 Cr va Ni trong mai trucng nudc thai d3 giam (hlnh 9, 10) do cay thi nghiém da tich liy dan cac
kim loai d6 vao trong cay, cho thay kha néing 1am sach méi trudng cla beo cai (hinh 7, 8).

Nong dd Cr trong mébi truong nuSc thai da gidm rd rét tir 9,5 mg/l xudng con 0,35 mgll (hinh 8) va ndng
dd Ni cling giam 14 mg/l xudng 0,89 mg/! (hinh 10) do mét lugng Cr va Ni da tich liy vao cay (hinh 7, 8).

Ham lupng sédc t6' Két qua thi nghlem cho thdy ham iugng diep luc va carotenoit clia cay thi nghiém
nudi tréng trong méi trudng nudc thai khéng khac nhiéu so vdi ciy tréng trong cong thifc ddi chimg.
Ham luong protein

Protein 1a cay thi nghiém thudng thap hon so véi la cay dai chu’ng do qua trinh sinh téng hdp protein
da bi anh hudng bdi cac KLN, tuy nhién, cay thi nghiém van phat trién, tang sinh khéi, tich lity KLN.

Khd ndng tang trong luong tuoi trong méi truong nude théi

K&t qua thi nghiém cho thdy béo cai ¢ kha nang tang trong lugng tudi trong cac edng thirc cd nudc
thai ma dién tudng W nhit trong cac céng thidc di chimg khong cé nudc thai.
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KET LUAN ,

- Béo cai ¢6 kha nang s6ng, phat tridn t6t va tang trong trong mbi trudng thi nghiém cd Crva Ni 8 cac
néng dd 2. 4, 6, 8 va 10 mgfl va méi trudng nuéc thal ma dién c6 ndng do Cr 9,5 mg/l va Ni 14 mgi.

- Béo cai c6 kha naing hap thu va tich iy Cr va Ni vao trong |a va ré cha cay tir cdc moi truding thi
nghiém va méi truéng nudc thai ma dién.

- B0 cai ¢6 kha nang 1am gidm ndng d6 Cr va Ni trong cac méi trudng tir 80% dé&n 90%, thé hién kha
nang lam sach cac kim loai trén.

- Khéng ¢ sy khac bigt i6n vé& ham ludng sic t& quang hdp, mic d6 tang trong va protein 1a gilra cay
nudi trdng trong méi rudng thi nghiém & cac néng @6 Cr va Ni khac nhau v&i cay déi chiing.
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SUMMARY

THE STUDY ON HEAVY METAL ACCUMULATION OF WATER LETTUCE (PISTIA STRATIOTES L)
IN ELECTROPLATING WASTEWATER TREATMENT

Nguyen Quoc Thong, Dang Dinh Kim
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Vu Duc Loi, Le Lan Anh
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Tran Du Chi and Vu Van Vu

University of Natural Sciences, VNU, Harnoi

Water lettuce { Pistia stratiotes L.) was experimented for the heavy metal removal in our research. Two kinds of
solutions: laboratorial and contaminatively electroplating wastewater solutions with Cr and Ni were used for planting.
Laboratorial solutions with initially Cr or Ni concentrations of 2. 4, 6, 8 and 10 mg/l were prepared by adding
chemical salts KoCr,05 and NiSO,.7H,0.Heavy metal contaminatively clectroplating wastewater supphied from the
Mechanic Instruments and Wares for Export Company.

Samples of leaf, root, laboratorial and contaminatively wastewaler solutions were analyzed periodically by cvery
5 days for determining accumulated Cr, Ni in plants and decrease of heavy metals in solutions. Water lettuce could
grow well in laboratorial solutions of Cr, Ni at different concentrations of 2. 4, 6. 8 and 10 mg/l and heavy mctai
contaminated wastewater solutions of Cr 9,5 mg/l and Ni 14 mg/1.

A considerable quantity of Cr, Ni was absorbed and accumulated into leaf and root of experimental plants during
the time of cxperiments. Cr and Ni concentrations in laboratorial and contaminatively electroplating wastewaler
solutions were decrcased on contrary with the increase of accumulated Cr and Ni in leaf and root of plants. There
were not big difference in some biological parameters between experimental and control plants like as the increase off
fresh weight, the content of photosynthetic pigment (Chl.a, Chl.b and Carotenoids) and the leat protein. Qur research
has shown that Water lettuce has excellent ability to accumulate Cr and Ni in leaves and roots of the plants. It could
be used efficiently as a bio-absorbent for Cr and Ni removal process from electroplating wastewater.





