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NGHIEN CUU KHA NANG HAP THU KIM LOAI NANG
TRONG PAT CUA CAY DUONG XI VA CAY CAI XANH

Hoang Thi Loan!, Tran Thi Hiru', Ta Piing Thuén',

Nguyén Viét Thuy', Bui Thi Kim Anh>
1 Truong Pai hoc Su pham Ky thudt Hung Yén
2 Vién cong nghé moi truong

Ngay nhan: 09/2/2016
Ngay xét duyét: 16/3/2016

Tém tit:

Nghién cvru sw dung thyc vat xu ly ddt bi 6 nhiém kim loai nang da dem lai nhiéu két qud kha quan.
Sau khi nghién civu sir dung hai lodi thiee vt la dwong xi, cdy cdi xanh dé xir Iy kim loai ndng Asen trong ddt
dd dat dwoc cac két qua sau: Dwong xi Pteris vittata: Sau 3 thang thi nghiém, lodi dwong xi Pteris vittata
6 khd ning chong chiu véi dit ¢é bé sung As tir 0 dén 1500 ppm. Khd néng tich liiy As ciia lodi dwong xi
tir 307 mg/kg + 6042 mg/kg trong than va ré la tir 131 mg/kg ~ 3756 mg/kg. Cdi xanh c6 kha ndang hép thu
va tich liiy As kha t6t. Qua nghién citu cho thdy ré cdy tich lity As nhiéu hon & phan than. Ham lwong As
trong ré cdy cdi xanh dao d‘ong tir 39,4+ 228,93 mg/kg.

Tir khéa: Kim loai ning, hdp thu, é nhiém...

1. Pit van dé

Vén dé 6 nhidm kim loai nang (KLN) trong
dat ngay cang duogc quan tam do anh huong truc
tiép dén m01 trucng dat, nudc, ste khoé con nguoi
va cdy trong. Dét bi 6 nhiém kim loai ning 1a do
con ngudi st dung cic loai hoéa chét trong nong
nghiép va thai vao moéi truong dét cac chat thai da
dang khac. Qua trinh cong nghiép hoa, hién dai hoa
cling ddng nghia voi viée gia ting viée phat thai
vao moi truong tu nhién cac chét doc hai véi stic
khoe con ngudi va cac h¢ sinh thai khac. Cac hoat
d6ng khai thac khoang san bao gdbm than d4, quing
chi, quing thiéc... di lam cho méi truong dét bi 6
nhiém nghiém trong bdi cac kim loai ning nhu: As,
Pb, Cd, Zn... va xu huéng 6 nhiém c6 chiéu huéng

Can 0,2 mau TV kho

Cdc teflon hodc cde thiy tinh dung mau|

v

Gia nhiét 150°C

'

Loc, dinh marc 50ml

Do trén AAS

ngiy cang tang néu chung ta khong c6 bién phép xir
Iy triét de.

Kha nang lam sach mdi truong cta thuc
vat dd dugc ghi chép tir thé ky XVIII nhung dén
cubi thé ky XX, phuong phap nay méi duge nhic
dén nhu mot cong nghé tan tién dung dé xur Iy moi
trudng dat va nudce bi 6 nhiém boi cac kim loai, cac
hop chét hitu co, thude sing va cc chat phong xa.

2. Phuong phap nghién ciru

2.1. Phuong phép xdc dinh ham lwgng kim loai ning
St dung phwong phap quang phd hip thu

nguyén tir (AAS) dé xac dinh ham luong kim loai

trong thuc vat (V6 co hda mau thuc vat bé“mg dung

dich HNO,, H,SO,, H,0,).

5ml HNO, + 2ml H,0, 30%

Quy trinh xir Iy mau thwe vit bang phwong phap quang phé hap thu nguyén tir
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2.2. Nghién ctru kha ning sinh truéng va tich liiy
Asen ciia Cii xanh trong trén dit 6 nhiém As do
khai thac khoang san

Dit 6 nhiém As 1a dit duoc 13y tir Hi Thuong
thudc huyén Pai Tur, tinh Thai Nguyén. Day la ving
dat co khai thac quing thiéc. Ham luong As xac
dinh duoc trong ba mau la 2050 mg/kg, 3568 mg/kg
va 5606 mg/kg, cac mau liy cach nhau 200m, trong
khi, mirc gidi han tdi da cho phép clia As trong dat
nong nghiép, cong nghiép lai chi 1a 12 mg/kg dat
(QCVN 03 : 2008 — BTNMT).

Trong thi nghiém nay, tién hanh trong cai
xanh 10 ngay tudi trén dat 1y tir Ha Thuong c6 ham
lugng As trong dat 1a 3568mg/kg tron 1an voi dat
trong rau. Do pH ban dau ctia dat thap (4,5) nén bo
sung thém voi voi ham lugng 0,5% vao dat dé co
pH 1a 6,8.

Céc cong thirc trong TN bao gom:

Cai gidng & giai doan cay con 10 ngay tudi
trong vao chau. Mdi chau trong 3 cay twong dbi déu
nhau vé kich thudc, khdi lugng. Mdi cong thirc ¢6 3
chau, mdi chau chira 2,5kg dat.

Trudc khi dua vao tréng, cai duoc xac dinh
chidu dai than va ré ciing nhu sinh khéi. Sau 42
ngay thi nghiém, cai dugc thu hoach dé xac dinh
mot s4 chi tiéu sinh truong va phan tich ham lugng
As trong cay.

Bang 2.1. Cong thirc thi nghiém trén rau cai xanh

CTTN Ti 1é tron dat
bC 100% BV
CT1 25% DON + 75% DV
CT2 50% DON + 50% DV
CT3 75% DON + 25% DV
CT4 100% PON

2.3. Nghién ciru kha niing chong chiu va tich luy
As cua loai duwong xi Pteris vittata thu tir viing
khai thac mé Thai Nguyén

Mau dwong xi cua dé tai dugc thu tir ving
khai thac mé thiéc Ha Thuong, Pai Tu, Thai
Nguyén. Cay duoc trong vao mot chau thi nghiém.
Do khong thé rira sach cdy va cén sinh khoi twoi
trude khi trdng, nén chon cac ciy c6 bd r& nhu nhau
(chiéu dai va duong kinh vong ré).

Thiét 1ap 12 cong thirc thi nghiém, mdi cong
thtrc duoc 1dp lai 03 lan va duge bd sung mot luong
dat va phan bon nhu nhau. Dt trong cay ¢ ddy co
nhiém Asen nhung véi ham lugng nho khong dang
ké; duoc dap vun tron v6i phan hiru co va vo co (ti
16 1a 1kg dat : 4g phan hitu co séng Gianh : 0,2g
phan v6 co). Pt c6 bd sung ham lugng As véi cac
ndng do khac nhau theo cac cong thirc thi nghiém
lan luot la:
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Béang 2.2. Cong thirc thi nghiém trén cdy duong xi

CTTN | Ham lugng As b6 Luong bd sung vio
sung vao dat dat tuong duong
(mg/kg) (ml/kg)
bC 0 0
CT1 300 10
CT2 600 20
CT3 900 30
CT4 1200 40
CT5 1500 50
CT6 1800 60
CT7 2100 70
CT8 2400 80
CT9 2700 90
CT10 3000 100
CT11 3300 110

Ham lwong Asen bd sung & dang
Na,HAsO4.7H,O theo dai nong do 1a 0, 300, 600,
900, 1200, 1500, 1800, 2100, 2400, 2700, 3000 va
3300 ppm. Thi nghiém kéo dai trong 3 thang (tr
ngay 23/02 dén ngay 23/05) va duoc chim soc theo
dodi hang ngay.

3. Két qua va thio luin

3.1. Kha ning chéng chiu va tich luj Asen ciia
loai dwong xi Pteris vittata thu tir vilng khai thac
mé Thai Nguyén
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Ham lrong As b sung (ppm)

Hinh 3.1. Méi quan hé gitta nong dg Asen va thoi
gian song cua Pteris vittata

O ndng do As bd sung 3000 mg/kg va 3300
mg/kg, cdy chi séng duoc trong twong tmg trong 11
ngdy va 7 ngay. Khi ndng do As bd sung giam thi
thoi gian song lai tang 1én dang ké nhu 32 ngay &
ndng do 2700 mg/kg, 34 ngay & ndng do 2400 mg/
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kg, 38 ngay ¢ nong do 2100 mg/kg va 55 ngay ¢

nong do 1800 mg/kg. Con tor nong do 300 mg/kg

dén 1500 mg/kg, cay van song dugc sau 3 thang thi

nghiém. Trong d0, ti 18 ting sinh khéi cua cay ti 18

thudn véi sy giam néng do As.

Bang 3.1. Anh hiong ciia ham heong As trong dit
lén kha ndng hdp thu As ciia Dwong xi

CTTN Ham lugng Asen trong cay (mg~/kg)
Trong than Trong ré

bC 307 131

CT1 1528 724

CT2 3068 1258
CT3 6042 3756
CT4 3758 1954
CT5 3141 1944

Déi voi dét bd sung As tir 0 - 900 mg/kg, kha
nang hép thu As lai tang dan. Ty 1¢ hép thu As cao
nhét & ndng d6 900 mg/kg véi luong As duge tich
lity trong than va ré 1a 6042 mg/kg va 3756 mg/kg,
twong ung. Ham lugng As dugc tich luy cao gap 19,7
lan va 28 7 1an twong tmg so véi ndng d6 nay trong
than va ré ctia cay PC (306 mg/kg va 131 mg/kg).

7000 7

m Ham
60004 lwome
= As
%ﬂ :[) 5000 4 tIOIlg
£ &b‘n than
E é 4000 1 m Haim
2z hrong
g9 30004 As
E 5= trong
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=Z
w
1000 1
04

bC 300 600 900 1200 1500
Ham luong As bé sung (mg/kg)

Hinh 3.2. Ham lweong As tich liiy trong thin va ré
Duong xi

Pbi véi cac cay duge trong trong dét co bd
sung As la 900 mg/kg, 1200 mg/kg va 1500 mg/kg
céc ti 18 hap thu As ¢ ré / than tuong ung 1a 0, 62;
0,52 va 0,62. Ket qua nay cho thay cic cdy song
trong dét co nong dd As vuot qua ngudng 900 mg/
kg da c6 co ché dic biét dé giir Asen trong ré& nhiéu
nhung han ché van chuyén chung 1en than va la. Tu
céc két qua thu dugc, ta nhan thay rang loai duorng
xi Pteris vittata da c6 kha nang xu 1y dat 6 nhiém
As<1500 mg/kg, trong do, dac biét sir dung loai nay
s& tot nhat d6i voi dat 6 nhidm As tir 300 mg/kg —
900 mg/kg (vi day la khoang As ma Pteris vittata
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dat dugc ca 2 yéu t6 st dung dé xir Iy 6 nhiém do 1a
kha ning hép thu cao va ting sinh khéi).

Nhiéu nghién ctru trén thé gioi vé kha ning
tich Ity Asen ¢ Pteris vittata cling da rat ra cac nhan
x¢ét tuong tu. Hai nha khoa hoc Cong Tu va Lena
Q. Ma (My) dé nghién ctru va thu dugc két qua la:
tai ndng do thap, As trong 14 ting tuyén tinh vai
Asen trong dat va phu thudc vao tudi cua 14, nhung
tai néng dd cao thi su tich lily Asen trong 14 lai bi
giam. Hién tugng nay c6 thé 1a do su vén chuyén
Asen 1én 14 da bi gi6i han do né gay doc & ving ré.
Su giam sinh khéi cua cay khi ndng do As cao hoic
thap ciing xay ra tuong ty.

H1nh 3.3. Pteris vittata sau 3 thang deO’C trong ¢
ddt bé sung As véi cdc nong do

3.2. Nghién ctru kha ning sinh truéng va tich liiy

Asen ciia Cai xanh trong trén dit 6 nhiém Asen

do khai thac khoang san

Béng 3.2. Anh huéng ciia ti 1¢ ddt 6 nhiém (PON)
Asen lén sinh trieong cua cai xanh

CTTN| Thoi Sinh bodai | o dai
diem khéi | than (cm) | ré (cm)
(g/chdu)
Ban dau | 14,00 12,5 4
bC -
Két thuc | 35,15 31 6
Ban dau | 14,75 11,5 4
CTI1 -
Két thac | 35,24 40,5 5,75
Ban dau | 12,71 11 4,5
CT2 -
Két thic | 38,35 31,5 6,5
Bandau | 13,69 12,5 4
CT3 -
Két thuc | 29,78 29,5 7
Ban dau | 13,40 14,5 3,5
CT4 -
Két thac | 23,41 21 5,25

Anh huong cua ti 1¢ dat 6 nhiém As tu nhién
[én sy sinh trudng cua Cai xanh dugc trinh bay
trong Bang 3.2. Tir két qua ta thay: Cai xanh c6 thé
sinh truong & tat ca cac cong thirc TN tir 25% dén
100% dat 6 nhiém (twong tng véi lugng As trong
dat tir 892 mg/kg dén 3568 mg/kg theo tinh toan).
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V& chiéu cao than, néu & DC khi két thiic TN
c6 gia tri 1a 31 cm thi & CT 25% DON c6 s6 do 16n
nhét (40,5 cm), sau d6 chiu cao c6 xu huéng giam
dan. Cu thé: CT 50% DON 1a 31,5 cm, CT 75%
DON 14 29,5 cm va thap nhat 1a CT 100% DON
voi 21 cm.

Bang 3.3. Anh hiong ciia ham heong As trong dit
lén khad nang hdp thu As ciia Cdi xanh

CTTN Nong d6 Asen trong ciy (mg/lfg)
Trong than Trong re
bC 6,14 8,77
CT1 18,18 39,4
CT2 50,5 72,22
CT3 45,53 163,18
CT4 185,61 228,93

Ham luong As trong ré dao dong trong
khoang tir 39,4 - 228,93 mg/kg khi ham lugng DPON
tang tir 25% dén 100% va luong As trong cac cong
thirc TN ludn cao hon trong cua mau PC. S liéu
vé As tich luy trong than va 14 ciing c6 chiéu hudng
nhu trong & tuy gia tri cu thé c¢6 thip hon. Ham
luong nay dao dong tur 18,18 mg/kg & 25% DON
dén 185,61 mg/kg & CT 100% DON.

Két qua thu dugc sinh truong va hip thu As
clia Cai xanh trong trén dat 6 nhidm hién truong
cho thdy viéc sir dung cdy Cai xanh trong xur ly dat
6 nhiém KLN noi chung va As néi riéng theo cong
nghé st dung thyuc vat 1a kha thi.

250
m Thin

N 200

ong RE
P mRé
Asen 150
trong
cay

(mg/kg) 100

50

bC CT1 CT2 CT3 CT4

Hinh 3.4. Ham lwong As tich liiy trong thin va ré

Cdi xanh

Tai liéu tham khao

4. Két luan

+ Sau 3 thang thi nghiém, loai duong xi
Pteris vittata c6 kha ning chong chiu véi dat co bo
sung As tir 0 dén 1500 mg/kg.

+ Kha nang tich Iily As cua loai duwong xi nay
1a rat 16n. Trong khoang ndng d9 ma cay chdng chiu
dugc, Pteris vittata tich 1y luong As tir 307 mg/kg
+ 6042 mg/kg trong than va ré la tir 131 mg/kg +
3756 mg/kg. O CT3 voi ham lugng As bo sung 1a
900 mg/kg cho két qua tich lity tt nhat.

+ Cai xanh c6 kha nang hap thu va tich liy
As kha tot. KLN As déu duoc tich luy ¢ ré nhiéu
hon & than. Ham lugng As trong ré dao dong tir 39,4
+228,93 mg/kg.

+ C6 thé sir dung cay cai xanh dé loai bo As
& trong dat bi 6 nhiém kim loai ndy véi mot luu y
duy nhat 1& Cai xanh ciing 1a ngudn rau xanh cho
nguoi nén sinh khéi cua no6 sau thu hoach can duoc
cach ly va xu ly an toan.

Hinh 3.5. Cai xanh sau 42 ngay thi nghiém
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RESEACH ABILITY TO ADSORB OF HEAVY METAL
IN SOIL OF FERNS AND BROCCOLI

Abstract:

Researchers used vegetable processing contaminated soil heavy metals has brought many positive
results. After studying the use of two plants are ferns, broccoli for processing heavy metals in soil Arsenic
has achieved the following results: fern Pteris Vittata after 3 months of experiments, fern Pteris vittata there
is resistance to additional land from 0 to 1500 mg/kg Asen. As accumulation capacity of ferns from 307 mg/
kg + 6042 mg/kg in the stems and roots are from 131 ~ 3756 mg/kg. Broccoli has the ability to absorb and
accumulate Asen fairly good. Past research shows that the roots accumulate more Asen in the body. Asen
content in the roots of broccoli ranged from 39.4 ~ 228.93 mg/kg.

Keywords: Heavy metal, absorb, pollution, ...
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