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Xt Ii bang thuc vat (Phytoremedation) hay sir dung thyc vat dé 1am sach dat bi nhiém kim
loai 1a mot céng nghé méi dugc nghién ciru trong nhitng nim gan diy nho nhing hiéu biét vé co
ché hép thu, chuyén hoa, chéng chiu va loai bd kim loai nang ctiia mét s6 loai thuc vat, (Salt et
al., 1995; Bert et al., 2000, 2001). Cong ngh¢ nay ngay cang phat trién nho vao tinh hiéu qua,
kinh té va trdnh dugc nhimg hdu qua phu so véi cdc ki thuat khac (Lasat, 2002) . Dit sau khi
dugc cii tao bang van c6 thé trong cdy hoan toan binh thudng [4]. Su phat trién cia thuc vat tai
dia diém xt If ciing giam duoc sy s6i mon dat do gi6 va nude, tir d6 ngin ngira sy lan truyén cic
chét 6 nhiém [1].

Hién nay duong xi ,ddc biét 1a loai duong xi Pteris vittata L., dang 12 d6i twong rat dugc
quan tdm trong nghién ctru nham loai bé kim loai ning ra khoi viing dt 6 nhiém. Theo L.Q. Ma
va cong sy (2001), loai duwong xi Pteris vittata ¢6 kha nang tich luy 14.500 ppm As ma chua
c6 triéu chung ton thuong. Cay nay sinh truong nhanh, c6 strc chong chiu cao v6i As trong dat
(As > 1500 ppm) va chi bi déc & ndng d6 22.630 ppm qua 6 tuan [5]. Theo cdc nha khoa hoc
MY, Pteris vittata c6 thé chira téi 22 g As/kg 14. Ho ciing da chirmg minh rang trong vong 24
gi0, loai duong xi ny giam mirc As trong nudc tir 200 pg/l xuéng gan 100 lan, dudi mirc cho
phép cua M¥ (10 pg/l).

O Viét Nam, két qua diéu tra thu thép va phan tich cic mau thuc vat tai mot s6 viung moé da
va dang khai thic tai Thai Nguyén cho thiy, ngoai kha nang tich lily cao As dwong xi Pteris
vittata con c6 kha nang tich iy mot $6 kim loai nhu Mn, Cu, Fe, Zn va Pb [3].

Tuy nhién, nghién ctru vé kha nang tich lity kim loai ning cta Preris vittata trén thé giéi
n6i chung va & Viét Nam néi riéng chu yéu tap trung vao As. Trén thuc té 6 nhidm kim loai
ning trong dat khong chi c6 riéng As ma con c6 nhiu kim loai nguy hiém khac. Xuat phat tir
thyc té trén, bai bdo nay trinh bay mot sd két qua nghién ciru kha nang chdng chiu va tich liy
Pb, Zn ctua duong xi Pteris vittata.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru
Duong xi loai Pteris vittata thu tir khu khai thac Pb, Zn lang Hich huyén Pong Hy, Théi

Nguyén. Cay sau d6 dugc trong va chim séc trong vuon thuc nghiém khoang 1 thdng trudc khi
dua vao thi nghiém.
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2.2. Phwong phap nghién ciu
2.2.1. B tri thi nghiém

Pb*, Zn* ding trong thi nghiém duoc bd sung dudi dang Pb(NO),, Zn(NO;),.6H,0.
Trude khi b6 sung vao thi nghiém, cdc héa chit dugc pha thanh dung dich me bang nudc cat khir
ion rdi tinh todn dé 1iy ra mot lugng nhat dinh theo yéu cau thi nghiém va bo sung vao dat. Dat
sau khi tron kim loai s& dwoc 1 khoang 1 tudn trude khi dua ciy vao thi nghiém. Mdi cong thirc
duoc 1ap lai 3 lan

— Thi nghiém chéng chiu Pb va Zn dugc dat & cac né)ng do6 500, 1000, 2000, 3000, 4000
mg/kg di véi Pb va 300, 600, 900, 1200, 1500 mg/kg ddi voi Zn. Céc cong thirc thi nghiém
duoc so sanh véi ddi chimg khong bd sung kim loai vao dat.

— Thi nghiém hap thu Pb va Zn theo thoi gian véi cdc ndng do Pb va Zn trong dat twong
{mg 1an luot 12 1000 mg/kg va 300 mg/kg. Thoi gian thu cdy: 1an 1: sau 1 thdng dat thi nghiém,
1an 2: sau 1,5 thang, 1an 3: sau 2 thang va 1an 4: két thiic thi nghiém sau 2,5 thang.

2.2.2. Phwong phdp phan tich

— Xdc dinh Pb va Zn theo phuong phap quang phd hap thu nguyén tir AAS.

3. KET QUA VA THAO LUAN
3.1. Anh huéng cia néng dé Pb trong dét 1én sinh truéng va hip thu Pb cia Peris vittata

Két qua ¢ bang 1 cho thdy su khéc biét ro rang vé sinh khéi gifta cdc cong thic thi
nghiém. Biéu hién ¢ cong thire d6i chimg c6 sinh khoi dat 4,69 g /chau, trong khi d6 & cic
cong thirc ¢6 Pb c6 nong d6 Pb 1a 500 va 1000 mg/kg, sinh khéi dat cic gid tri ‘tuong ung la
4,74 va 5,27 g / chau. O cédc ndng do chi nay sinh truéng cia dwong xi cao hon ddi chung.

Bang 1. Sinh khéi va ham lwgng Pb tich Idy trong sinh khdi cda tirng ndng do
trong thi nghiém chdng chju

Cong thitc sinh kb @ Ham lugillg/il;)tlch ldy

Than Ré
bc 4,69 39,286 170,630
500 mg/kg 4,74 67,979 730,519
1000 mg/kg 5,27 101,560 1075,073
2000 mg/kg 4,34 119,420 1160,714
3000 mg/kg 2,18 135,714 1553,571
4000 mg/kg Cay chét
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Khi ndng d6 Pb trong dat ting 1én 2000 mg/kg, 3000 mg/kg va 4000 mg/kg dat, Pb tic
ché 1én sinh trudng cia Preris vittata ro rét. Sinh khdi cdy thu duoc sau khi két thiic thi
nghiém & ndng d6 Pb 2000 mg/kg 12 4,34 g/chau, & 3000mg/kg chi dat 2,18 g, thap hon 2 1an
so v6i sinh khoi ¢ nong d6 2000 mg/kg va 2,4 1an so v6i cong thirc 1000 mg Pb. Con & ndng
d6 4000 mg/kg cdc cdy déu chét sau mot thang thi nghiém. Dicu nay ching té Preris vittata c6
kha niang chéng chiu Pb trong dat d¢én ndng d6 3000 mg/kg trong khi & ndng d6 1000 mg/kg
cho sinh truéng tdt nhét.
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Hinh 1. Bién dong vé sinh khéi cta Pteris vittata khi bd sung Pb vao dat véi cac
ham lwgng khac nhau

Xét kha nang tich Iiiy Pb, tir s6 liéu bang 1 cho ta thy, lugng Pb tich luy trong than va ré
tang ti 18 thudn v&i ham lugng Pb b sung vao dat. DO thi hinh 7 minh hoa s liéu bang 5 cho
thdy ro nhan dinh trén. Néu & cay DC thi luong Pb trong thén, 1é lan luot 1a 39,268 mg/kg va
170,63 mg/kg. Thi khi d4t nhiém Pb & ndng do 500 mg/kg céc s6 lidu tuong Ung la
67,89 mg/kg trong than va 730,52 mg/kg trong ré. Tiép tuc ting luong Pb bd sung vao dat
lugng Pb trong cdy PV cling tang 1én va ¢ nong do 3000 mg/kg thi Pb trong than va re la
135,71 mg/kg va 1553,57 mg/kg. Tuy nhién, xét ti 1¢ cua ham luong Pb tich liy trong ré véi
ham Iwong Pb tich Iy trong than cho thay, ti 18 nay chénh 1éch khong nhiéu gitra cac nong do
thi nghiém va dao dong trong khoang tir 9,7 + 11,4. Pidu nay chimng to sy on dinh vé tuong
quan phéan b lugng Pb giira ré va than, tuong quan nay cla Pteris vittata khéng phu thudc vao
ndng d6 Pb trong dat.
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Hinh 2. Ham lwgng Pb tich Iy trong than va ré cia Pteris vittata
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_ Nhu vay c6 két luan rang, Pteris vittata €6 kha nang chbng chiu va loai bo Pb t6t nhét &
noéng do Pb 1000 mg/kg. Dy cling 1a co s¢ d€ ching tdi lwa chon néng d6 Pb 1000 mg/kg cho
thi nghi€ém hap thu Pb theo thoi gian.

3.2. Anh huéng cia nong d9 Zn trong dit 1én dén sinh trwéng va hip thu caa Pteris
vittata

S liéu thi nghiém vé sinh khéi & bang 2 va hinh 3 cho thiy, anh huong r6 rang cua nong
d6 Zn trong dat 1én sinh truong va phat trién cua cia Pteris vittata. Thé hién & chd, khi ndng
d6 Zn trong dat tang thi sinh khoi giam dan. Tuy nhién, mirc d6 giam sinh khdi khong ti 18 mot
cdch tuyén tinh v&i ndng do Zn trong dat

Bang 2. Sinh khéi, ham Iwgng Zn tich 10y va hiéu qua hap thu Pb cta tirng nong
dd trong thi nghiém chong chiju

Ham lugng Zn tich liy
Cong thirc Sinh khéi (g) (mg/kg)
Than RéE
Bc 6,95 284,848 1715,152
300 mg/kg 6,88 345,455 3430,700
600 mg/kg 5,87 364,853 3846,711
900 mg/kg 5,22 454,545 4242700
1200 mg/kg 3,81 580,087 4909,091
1500 mg/kg 3,69 565,111 5380,172
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Hinh 3. Bién dong vé sinh khéi cta Pteris vittata khi bd sung Zn vao dat véi cac
ham lvgng khac nhau

Néu nhu & cong thirc d6i chimg va 300 mg/kg, su chénh léch vé sinh khéi cta hai cong
thirc nay khong ding ké khoang 0, 07 g. Cho thdy nong do Zn 300 mg/kg khong anh huong
may dén sy sinh trudng va phét trién cia Pteris vittata. Thi khi tang noéng d6 Zn 1én 600
mg/kg sinh khéi giam 1,08 g so v&i d6i ching, & nong d6 900 mg/kg sinh khéi giam chdm hon
(1,73 g so véi ddi chung). Sinh khéi ciy giam manh nhit & ndng d6 1200 mg/kg kém hon dbi
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chtng 1,89 1an (3,14 g). Nhung dén cong thirc 1500 mg/kg sinh khéi giam so véi cong thirc
1200 mg/kg chila 0,12 g.
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Hinh 4. Ham lwgng Zn tich lGy trong than va ré cla Pteris vittata

Xét kha ning tich lity va loai bé Zn cua Preris vittata & céc nong do thi nghiém (bang 2)
cho thdy. Kha ning tich liiy Zn trong than va ré ctia cAy ting khi ham lugng Zn trong dat ting.
Tuy nhién mirc d6 ting khong ti 18 tuyén tinh voi ndng d6 Zn c6 trong dat. Khi nong do Zn
trong dét tang tir 300 + 1500 mg/kg thi kha ning tich liy Zn cua cdy chi tang tir 345,46 +
580,09 mg/kg d6i voi than va tir 3430,70 + 5380,17 mg/kg dbi voi ré. Ciing gidng nhu véi thi
nghiém chdng chiu Pb, khi xét ti 1& tich lily Zn gitta ré& va than cia Pteris vittata trong cic
nong d6 thi nghiém cho thdy con sé nay dao dong khong nhiéu (trong khoang 8,5 + 10,5).
Diéu nay ching to nong d6 Zn trong dat anh huéng khong nhiéu dén tuong quan ti 18 nong do
Zn trong cic phan cua Pteris vittata.

Nhu vay, Pteris vittata c6 kha nang chiu duoc vdi nong dd Zn trong dat dén 1500 mg/kg.
Tuy nhién kha nang chong chiu va loai bé Zn t6t nhat 1a ¢ nong d¢ 300 mg/kg. Vi vay ching
toi lya chon nong d6 300 mg/kg 1a ndng d¢ st dung cho thi nghi€ém hap thu theo thoi gian.
3.3. Kha nang tich liiy Pb va Zn theo thoi gian ctiia dwong xi Pteris vittata

3.3.1. Kha nang tich lily Pb theo thoi gian

Bang 3. Bién dong vé sinh khdi, kha nang tich luy va hiéu qué loai bé Pb theo
thoi gian cla Pteris vittata

Thoi gian Sinh khoi (2) e lug?li/iz)ﬁ(:h "
Than Ré Than Ré
1 thang 0,83 0,84 248,377 3601,190
1,5 thang 1,74 2,41 147,342 3267,857
2 thang 2,58 2,71 112,500 3157,895
2,5 thang 3,40 3,59 108,036 2714,286

105



Tran Van Twa, Nguyén Trung Kién, D6 Tuéan Anh, Bdng Dinh Kim

Két qua thi nghiém dugc trinh bay trong bang 3 va céc hinh 5 cho thay. Trong thi nghiém
nay sinh khdi cta Pteris vittata ting theo thoi gian gieo trong. Sinh khdi than va ré thu duoc
sau 2,5 thang déu cao hon 4 1an so véi sinh khél ctia mot thang thi nghiém. Trung binh mdi
giai doan thi nghiém sinh khdi than va ré ting gan bang nhau (0,86 g voi than va 0,92 g voi
ré). Nhung khi xét dén bién ~dong vé mirc d¢ tang sinh khoi than va ré cia mdi giai doan thi
nghiém lai rat khac nhau. Néu nhu sinh khéi than ting kha déu dao dong trong khoang 0,82 +
0,92 g. Thi bién dong vé sinh khéi & lai ting khong déu, dao dong vé sy ting sinh khdi trong
mdi giai doan thi nghiém 16n (trong khoang 0,3 + 1,57 g).

Nguoc lai véi qud trinh tang sinh khdi, kha ning tich liiy Pb cta Preris vittata lai giam
dan theo thoi gian. Kha nang tich lily 16n nhat trong khoang mot thang dau cia thi nghiém (dat
248,28 mg/kg véi than va 3601,19 mg/kg voi 1é). Sau d6 & giai doan 1,5 thang, kha nang tich
lay giam con 147,342 mg/kg voi than va 3267,857 mg/kg voi ré (giam 101,04 mg/kg ¢ than va
333,33 mg/kg ¢ ré). Nhiing giai doan tiép theo kha ning tich lily ctia Pteris vittata van tiép tuc
giam, tuy nhién kha nang Pb tich lily & than gidm cham va c6 xu hudng chiing lai ¢ giai doan
2 + 2,5 thang. Trong khi d6 kha nang tich lity Pb & ré lai giam manh nhat & giai doan nay.
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Hinh 5. Bién dong vé sinh khéi cla Pteris vittata trong thi nghiém hap thu Pb theo thei gian
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Hinh 6. Hiéu qua loai bé Pb theo th&i gian

~ Mdc du kha nang tich Iy Pb giam dan theo thoi gian nhung lugng Pb dugc loai bo khoi
dat (hay hi¢u qua hap thu Pb cia Pteris vittata) lai tang dan do su ting trudng ve sinh khoi cua
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cdy. Tuy nhién lugng Pb tap trung ¢ trén than it hon rat nhiéu so voi luong Pb ¢ trong ,ré. Til¢
gitra lugng Pb  trong 1€ vdi lugng Pb trong than tang tir 14,76 lan ¢ théng thir nhat dén 30,07
lan & thang thtr 2 va két thic thi nghiém ti 1¢ nay la 25,47 lan.

3.3.2. Kha nang tich lily Zn theo thoi gian

Béng 4. Bién dong vé sinh khéi, kha nang tich luy va hiéu qua loai bé Zn theo thoi
gian cla Pteris vittata

Thoi gian Sinh khéi (g) Ham 1u?£§ /ig)mh oy
Than Ré Than Ré
1 thing 1,06 1,45 730,838 5673,009
1,5 thang 1,45 1,56 525,108 5209,397
2 thing 2,53 1,88 336,364 4451,350
2,5 thang 4,64 2,90 242,424 3475936

Tir két qua bang 4 va hinh 7 cho thay sinh khdi ctia Pteris vittata trong thi nghiém tich
lity Zn tang theo thoi gian. Tdc do ting sinh khdi trén than khd nhanh, néu nhu trong giai doan
tir 1 + 1,5 thang sinh khéi thin ting khong dang ké (0,39 g). Thi dén giai doan 2 thang da ting
dugc 1,09 g va khi két thic thi nghiém sinh khéi thu duoc dat 4,64 g, gdp gan 2 1an sinh khoi
thu dugc ¢ thang thir 2 va gép 4.4 1an sinh khdi ¢ thang thir nhat. Trai v6i sy ting nhanh sinh
khéi & than, sinh khdi 6 ré lai ting cham. Trong giai doan tir 1 + 2 thang sinh khoi ré chi ting
dugc 0,43 g. Chi dén giai doan tir 2 + 2,5 thang sinh khéi ré moi ting déng ké (cao hon 1,12 g
so voi sinh khéi ¢ thang thir hai va gap 2 1an so véi sinh khdi ¢ thang thu nhat) Tuy nhién, khi
két thiic thi nghiém thi sinh khéi ré van thip hon so véi sinh khéi than 1,6 lan.
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Hinh 7. Bién dong vé sinh khéi cta Pteris vittata trong thi nghiém hap thu Zn theo thoi gian

Xét dén kha ning tich lily va loai bo Zn, ¢6 thé nhan thay kha ning tich lily Zn giam dan
theo thoi gian, qud trinh giam kha déu va ro rang hon so véi thi nghiém dbi véi Pb. Toc do
giam ciing khd nhanh, néu nhu ¢ thang dau cua thi nghiém kha nang tich lity 12 730,838 mg/kg
d6i voi than va 5673,009 mg/kg ddi véi ré thi dén thang thir hai con s nay 1a 336,364 mg/kg
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va 4451,35 mg/kg. Khi két thic thi nghiém kha nang tich lity & than chi con 242,424 mg/kg va
& 18 12 3475,936 mg/kg (kém 3 1an so than va 1,6 1an véi ré cua thang dau thi nghiém).

Gidng nhu & thi nghiém Pb, hiéu qua loai bo Zn trong than va ré ciing ting theo thoi gian.
Hiéu qué loai bo rd rang nhat trong giai doan 1,5 + 2,5 thng véi than (lugng Zn ting 0,190 +
0,281 mg) va 2 = 2,5 thang vé6i 1é (lwong Zn ting 3,341 = 4,037 mg). Xét ti 1&¢ Zn tich luy
trong ré voi luong Zn trong thin & cdc giai doan thi nghiém cho thiy, con sb nay kha 6n dinh
va dao dong trong khoang 9,0 + 10,7. Diéu nay ching to kha ning hap thu va van chuyén Zn
1én than cua Pteris vittata it thay dbi theo thoi gian thi nghiém
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Hinh 8. Hiéu qua loai bé Zn theo thoi gian

Két quan nghién ctru thu dugc cho thdy kha nang chong chiu va hip thu Pb va Zn cua
duong xi P. Vittata 12 khd tot, bén canh kha niang hép chdng chiu va hip thu As rét tt cta loai
cay nay.

4. KET LUAN

Pteris vittata c6 kha nang c,héng, chiu Pb trong dat dén nong d6 3000 mg/kg dat, trong d6
kha nang hap thu va tich luy Pb tot nhat & nong d6 < 1000 mg/kg dat.

Dbi voi thi nghiém chbng chiu Zn, Preris vittata c6 kha nang chbng chiu dén dén ndng do
1500 mg Zn/kg dat. Kha nang hap thu va tich luy Zn t6t nhat & nong do 300 mg/kg.

Kha néng tich iy Pb, Zn déu giam theo thoi gian, tuy nhién hiéu qua loai bo Pb, Zn lai
tang do sinh khoi tang.
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SUMMARY

Phytoremendiation is a new treatment technique in pollution which has been studying and
developing in recent years. In comparison to the other techniques, this is proved to be more
effective, economical and be able to prevent negative consequences. The results from the
experiment named “the study about the resistibility and absorptivity of the Pteris vittata fern to
Pb and Zn” have shown that Pteris vittata can be able to resist Pb contained in the earth at a
concentration of 3000 mg/kg, despite the fact that its best level of Pb resistance and absorptivity
is less than 1000 mg/kg of earth. In the case of Zn, this fern species can withstand to a
concentration of 1500 mg/kg of earth. Whereas, Pteris Vittata can absort and store up the most
when the Zn concentration in earth is 300 mg/kg. The content of Pb and Zn in fronds and roots
of Pteris Vittata increases when the concentration of these two elements in earth rises up.

Pteris vittata’s ability to store Pb and Zn is reduced by time, however, the effectiveness to
eliminate these two elements increases as a consequence of increasing its biomass.
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