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TOM TAT

Bai bdo trinh bay két qua nghién ctru kha ning loai bo Asen trong dét cia cdy Mudng nhat (Syngonium
podophyllum Schott) duoc léy tai khuon vién truong Pai hoc Lam nghiép Viét Nam. Day 1a loai cdy c6 sinh khéi
16n, phat trién rat manh ngoai ty nhién, dwoc nhan dan nhidu noi sir dung lam cdy canh. Nghién ctru duoc thuc
hién bang cach trong loai cdy nay trén dat dugc gay 6 nhiém Asen & 5 mirc ndng do khac nhau (0,18 ppm, 100,18
ppm, 500,18 ppm, 1151,18 ppm va 1500,18 ppm), v&i 3 1an l3p cho mot muc ndng do. Két qua nghién ctru cho
thdy sau 90 ngay ¢ 4 mirc ndng d6 dau cay thi nghiém van sinh truéng phét trién binh thuong. O mirc ndng do
cao nhat (1500,18 ppm) cdy phat trién rat chdm va sau 30 ngay thi bi chét. Két qua phan tich ham lugng Asen
trong cac bd phan ré, than, 14 cla cdy & tit ca cac cong thirc nghiém sau 90 ngay thi nghiém cho thiy déu ton tai
mdi quan hé tuyén tinh gitra ham lugng Asen trong cic bd phan cua cdy (r&, than va 14) v6i ham luong Asen
trong dat. O mirc nong d¢ thi nghiém cao nhat (1151,18 ppm) ham lugng Asen trong ré& dat 66,27 + 0,61 mg/kg,
trong than dat 6,31 + 0,85 mg/kg va trong 14 dat 2,65 + 1,03 mg/kg. Ham lugng Asen trong r& déu chiém ti 16 cao
nhét (tir 65,11 dén 88,1%), tiép do 1a trong than (tir 8,38 dén 16,6%) va thip nhat trong 14 (tir 3,52 dén 18,3%).
Trong ty nhién, trén 1 m* dat sinh khi ciia ciy (¢ trang thai kho kiét) do dwoc 1a 283,31 g.; v6i sinh khdi nay sau
90 ngay cdy Mudng nhat c6 thé loai bo dugc 2,61 mg Asen.

Tur khéa: Cay Muﬁ'ng nhdt (Syngonium podophyllum schott), 6 nhiém Asen, tuyén tinh, xir Iy 6 nhiém bﬁng thuec vit

I. DAT VAN DE

O nhiém méi trudng nodi chung va 6 nhiém
Asen trong dit noi riéng dang c6 xu huéng
ngdy cang gia ting, dic biét 6 nhiém Asen
trong dat do hoat dong san xudt cong nghiép
va khai thac khoang san. Trong dat Asen ton
tai & nhidu dang hop chét vé6i luu huynh nhu:
As4S4, As,S3, FeAsS,... hoac hgp kim voi déng
hodc antimon [3]. N6 gdy nhiing tac dong
nguy hai khi chit doc ndy bi rira tréi vao
nguén nudce ngr:im va nudc mat, dac biét mot
s6 loai thuc vat séng trén dat 6 nhiém Asen c¢6
thé tich liiy kim loai ning nay trong sinh khdi.
Néu khéng duoc kiém soat ching s& di vao
chudi thirc an, gy tich liy sinh hoc va dé lai
nhiing hau quéa nghiém trong cho con nguoi va
hé sinh thai. Ciing chinh vi Iy do mét s6 loai
thuc vét c6 thé tich lily kim loai ning ma con
nguoi da lya chon va stir dung chung dé loai bo
cac chat 6 nhidm tir dat trong diéu kién co
kiém soat. Cong nghé nay duoc biét dén la
cong nghé xtr 1y 6 nhidm bang thuc vat. Tuy

nhién, dén tan nhitng nim 1990 cong nghé nay
méi dugc nhic dén nhu mét loai cong nghé
méi dung dé xir Iy moi truong dat va nude bi 6
nhiém boi kim loai ning, cac hop chét hitu co,
thudc sting va cac chat phong xa [2]. Xu ly
kim loai ning trong dat bang thuc vat cé uu
diém 1a ton rat it kinh phi, ddc biét khong lam
thay doi cdu truc dét, khong gdy 6 nhidm thir
sinh, than thién véi méi truong. O Viét Nam
dén nay da c6 mot s6 nha khoa hoc lua chon
huéng nghién ctu ndy dé tim kiém cac loai
thyc vat trong tu nhién c6 kha nang loai bd
kim loai ndng trong dét, dién hinh nhu bang
Pinh Kim, Di¢p Thi My Hanh, Bui Thi Kim
Anh [1,2] ,... Cac tac gia da tim ra dugc mot s6
loai cdy nhu Duong xi (P.vittata), c6 Vertiver
(Chrysopogon  zizanioides), cdy Thom 6i
(Lantana camara) cb kha ning héap thy rat tot
mot sb kim loai ning trong dat. Tuy nhién véi
su da dang cac loai thuc vat cua Vi¢t Nam,
viéc tim kiém cac loai thuc vat ngoai tiéu chi
c6 kha nang hap thy kim loai ning tbt ma con
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phai dam bao tiéu chi dé tim kiém, d& trong,
séng duogc trong nhidu diéu kién méi trudng
khac nhau va khong xdm hai dén céc loai cay
khaéc,... luon 1a mot van dé c6 tinh thoi sy can
duoc su quan tim nghién ctru nhiéu hon nira.
Cay Mudng nhét (Syngonium podophyllum
Schott) khong nhimg c6 diy di nhimng tinh
chit trén ma nd con duoc st dung nhu mdt
loai cay canh dé lam dep khong gian trong nha
cling nhu tai cac khudén vién noi cong cong.
Chinh vi nhiing 1y do d6 ma nghién ctru da lya
chon loai cay nay dé thir nghiém kha nang hap
thu Asen trong dat, tir d6 co thé dé xuit giai
phap quy hoach, giy trong dé loai bo Asen
trong d4t tai mot s6 khu vuc bi 6 nhiém.

IL VAT LIEU VA PHUONG PHAPNGHIEN CUU
2.1. Vat liéu nghién ciru

% Chuan bi cay thi nghiém: Trong nghién
clru nay, cdy thi nghiém 13 cdy Mubng nhat
duoc léy tor khuon vién truong Pai hoc Lam
nghiép. Lua chon nhiitng cdy c6 du tiéu chudn
nhu khong bi sau bénh, c6 chiéu dai than tir 15
- 20 cm, dudng kinh than tir 2.5 - 3,0 cm dé
nghién ctru. Qua trinh thu mau ciy ngoai tu
nhién chuyén vé phong thi nghiém dam bao
gilt nguyén dugc bd ré. Sau d6 rira sach bo ré
ctia cay duoc bang nudc may.

¢ Mau dit dung thi nghiém: mau dat
duoc ldy tai chinh noi cdy phan bd, dua vé
phong thi nghiém dé loai bo vat chat tho, da
sOi va dap nho dé ddng nhit mau. Rut mot
luong mau dat tr miu da dong nhat trén dé
kiém tra ham lugng Asen va d6 am sin cé
trong mau dat thi nghiém. Phan con lai dugc
dung dé thi nghiém trong cay.

% Hoa chat Asen: Asen duoc bd sung vao
dat thi nghiém dudi dang dung dich duoc pha
tir mubi NaAsO,.

2.2. Phwong phap nghién ctru
2.2.1. Phwong phdp bé tri thi nghiém

- Buége 1: Can lan luot 2,4 kg dét da chuan
bi & muc 2.1 dé cho vao cic chau thi nghiém.
Tién hanh bd sung Asen dudi dang dung dich
NaAsO, co néng doé khac nhau vao trong céac

chau dit thi nghiém dé dugc noéng do Asen
trong dat (kho kiét) twong tng 1a: 0,18 ppm
(NT1), 100,18 ppm (NT2), 500,18 ppm (NT3),
1151,18 ppm (NT4) va 1500,18 ppm (NTS).
Trong d6 muc ndng do 0,18 ppm (NT1) la
mirc ndong dd Asen cia mau dat nén (ham
luong Asen san cé trong dat). B6 sung nudc
cat vao tat ca cac chau thi nghiém dén d6 4m
bdo hoa dé dam bao dung dich Asen duoc
thim déu vao toan bo mau dit thi nghiém. Sau
d6 dé tit ca cac chau dit thi nghiém khé tu
nhién trong khong khi dén d6 am trudc khi
duoc bo sung dung dich Asen.

- Budc 2: Liy nhitng luong sinh khéi cay
¢6 trong lugng 170 + 10 g dé trong vao mdi
chau dit thi nghiém di chuin bi & budc 1.
Theo d&i tinh hinh sinh truéng va phat trién
cua cac cay trong cac chau thi nghi¢ém lién tuc
trong 90 ngay. Mdi muc ndng do thi nghiém
déu duoc bd tri 3 1an 1ap lai (3 chau cay).

- Budc 3: Sau 90 ngay trong, tién thanh 1iy
cay ra khoi chau thi nghiém dam bao khong dé
mat ré. Rura that sach bang nudc may sau do
trang lai bang nudc ct, dé kho tu nhién trong
khong khi roi tach riéng cac phan ré, than va 14
ra khdi nhau, xac dinh trong luong bé“mg can
k¥ thuat sai s6 + 0,01 g.

- Budc 4: Phan tich ham lugng Asen trong
cac mau ré, than va 1a bang phuong phéap
quang phd hap thu nguyén tir (AAS).

2.2.1. Phuong phip phin tich As va xiv Iy 6 liéu

- Phuong phap phan tich Asen: mau dit va
mau re, than, 14 cia cdy Muong nhat duoc tro
hoa udt bé“mg axit HNO; dé chuyén As vé
trang thai hoa tan trong dung glicl}, sau do duoc
phan tich trén may Quang phd hap thu nguyén
tor AA600.

- I?huong phap xtr Iy sb liéu:

+ Nong d Asen trong r¢, than, 14 tai moi

nghi¢m thirc dugc tinh theo cong thirc:
3

25

x= == =SD (1)

Trong d6: x 1a ndng d6 Asen trong r& (thn,
1a), mg/kg;
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x;i 1a ndng d6 Asen trong mau lap thir i,
mg/kg;

SD 1a dd léch chuén gitta 3 nghi¢m
thire. Gia tri SD duoc tinh trén phén mém
excel, mg/kg
+ Ti 1& phan trim Asen trong ré (than hogc 14)
dbi véi ca cay dugce tinh theo cong thirc:

k
H:x a*

100 (%) (2)

Trong do: H 14 ti 18 phan tram Asen trong
ré (than hoic 13) so véi ca cay, %
x 12 ndng d6 Asen trong ré& (than hodc
18), mg/kg;
a 1a khéi luong r& (than hodc 14) cta ca
cay ¢ trang thai kho kiét, g;
w khéi luong cua ca cdy & trang thai
kho kiét, g;
+ Lugng Asen ciy c6 kha ning lay duoc tir dat
trong 90 ngay duogc tinh theo cong thirc:
mps = X1 *w; + x*w, + X3*%ws3, mg (3)
Trong do: ma 12 khéi luong Asen (As) ma cay
lay ra khoi dét, mg;
X123 1a néng do Asen trong ré, than, la,
mg/kg;
w123 1a khéi luong 1é, than, 14 ctia cay, kg
I1I. KET QUA VA THAO LUAN
3.1. Kha ning sinh trwéng, phat trién ciia
cAy Mudng nhit trén dit 6 nhiém Asen
Theo dbi sy sinh trudng va phat trién cia
cdy trong sudt 90 ngay cho thiy ¢ 4 mirc ndng
d6 dau tién ti 1& cay song dat 100%. L4 va than
phat trién xanh tdt, xuat hién 14 non, khong co

14 nao bi gia héo. Tuy nhién ddi véi cay trong
& chau dat c6 muc nong do 1500,18 ppm thi
khong phat trién, cdy héo dan va chét sau 30
ngay trong. So sanh véi két qua nghién ctu
kha niang chdng chiu va hip thu Asen ctia mot
sO lodi cay duoc coi 1a "sidu" tich liy Asen
nhu cdy Duong xi thi cdy Mudng nhét ciing
dugc coi 1a ciy co kha nang chdng chiu rat tot,
c6 thé phat trién binh thudng trén dat bi 6
nhiém Asen ¢ mic néng do twong ddi cao
(1151,18 ppm).

3.2. Kha niing tich liiy Asen ciia cAdy Mudng nhat
3.2.1. Nong dp Asen trong cdc bg phin ciia

cdy sau 90 ngay thi nghiém

Sau 90 ngay trong trén dat dugc gdy 6
nhiém Asen, tién hanh thu mau va phén tich
ndng dd Asen trong cac bd phan cua cay. Két

qué dugc thé hién trong bang 01.

Hinh 01. Cay sau khi trong trén dit
thi nghiém

Bang 01. Ham lwgng Asen trong cdc by phdn cua cdy

Nghiém thirc
Bo phan NT1 (n=3) NT2 NT3 NT4
tich liy (mau dat nén) (n=23) (n=23) (n=3)
Ré 0,59 £ 0,24 4,59 £ 1,66 33,62+ 1,58 66,27 £ 0,61
Than 0,21 £0,06 1,17 +£0,95 5,01 +£2,46 6,31 +£0,85
La 0,93 £0,55 1,29 + 0,66 2,16 £ 0,54 2,65+ 1,03
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Qua bang 01 cho thiy nong do Asen trong
cac bo phan cua cay khi trong trén dat 6 nhiém
Asen & cac muc nong do khac nhau thi khac
nhau. Xét méi quan hé giita ndong dd Asen
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Hinh 02. Méi quan hé giiva nong dp Asen trong

ddt va nong dp Asen trong ré

V6i cac hé sd twong quan R? lan luot la
0,99; 0,87 va 0,91 ddy la quan hé rat chat. N6
phan anh kha ning hap thu Asen phu thudc rat
16n vao néng d6 cua nd trong dat. Tuy nhién

mbi quan hé nay chi ton tai trong khoang nong

Hinh 03. Méi quan hé giiva nong dp Asen
trong dit va nong Asen trong théin

d6 Asen trong dat 1én toi trén 1000 ppm (dudi
1500 ppm). Khi vuot qua néng do 1500 ppm
ciy khong thé chéng chiu dugc va bi chét sau
1 thang trong thi nghiém. Pay dugc coi 13 giéi

han chiu dyng cua cay.

y =0.0014x + 1.1244
R?=0.9168

0 500

ham luwgng trong la (ppm)
N

1000
ndng d9 As trong dit (ppm)

1500

Hinh 04. Méi quan hé giita nong d¢ Asen trong dit va nong dp Asen trong ld

3.2.2. Ti I¢ phén tram ham lwong Asen trong
cdc by phan cua cday

Qua diéu tra va tinh toan ti 1& khoi luong
sinh khéi khé kiét gitra cac bo phan ré: than: 1a
cua cay ta co ti I¢ sau: 7,9: 43,9: 48,3. Két hop

v6i ndng do Asen tich lity trong ré, than, 1a
(bang 01), d& tai tinh toan dugc ti 1& ham
luong phan trim Asen tich lity trong cac bd
phan cta ciy theo cic mirc nong d6 Asen
trong dat duoc miéu ta qua Hinh 08 sau.
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Hinh 05. Ham lwong Asen trong cdc vé, thin, ld

Qua biéu dd hinh 08 trén nhan théy cO su
thay ddi dang ké vé ham lugng Asen trong 18,
than, 14 ctia cdy Mudng nhat. O mic ndng do
nén (khong bd sung Asen vao dit) thi ham
luong Asen trong la cao nhét (76,43%), thap
nhat trong ré (7,89%). Khi ndng d6 Asen trong
dat ting dan thi ham luong Asen trong ré ciing
tang dan theo va dat ti 1& cao nhat (56,26%),
gip 2 lan trong than va 4 1an trong 14 mic du ti
1¢ khéi lwong ré: than: 14 1a khong d6i. Nhu vay
c6 thé thay rang khi 6 nhidm Asen trong dat &
mirc d6 cao (trén 500 ppm) thi ti 1& phan trim
Asen trong 1é so voi ca cdy ludn cao nhét va
trong 14 ludn dat gié tri thip nhat.

3.3. Pé xuit sitr dung cAy Mudng nhat dé
loai bo Asen trong dat

Cay Mudng nhat 14 loai cay moc rong khip
ngoai ty nhién, than tron map cé nhiéu ré khi
sinh. Than c6 thé bo dai trén mat dat hodc leo
bam vao than cdy khac. Ciy c6 thé moc kin
che —phu hoan toan mit dit, xanh tot quanh
nam, rat it rung 14 va cho sinh khéi 16n. Pay 1a
mét dic diém hét strc thudn loi dé c6 thé su
dung loai cdy nay loai bo Asen trong dat. Vi
vay voi cac ving 6 nhidm Asen c6 ndng do
dudi 1500 mg/kg tai cac khu mo khai thac

khoang san co thé trong loai cy nay trén khip
miat dat dé loai bo Asen. Voi nhitng ving 6
nhiém & mirc cao hon can diéu chinh vé murc
ndng d6 dudi 1500 mg/kg sau d6 moi dua loai
ciy ndy vao dé trong. Trong diéu kién ngoai tr
nhién, trén mot mét vuong dat, sinh khoi cay
Muéng nhat & trang thai kho kiét tinh dugc 1a
283,31 g. Trong d6 ré 22,26 g, than 12425 g
va 1a 136,8 g. Theo cong thuc 3, voi khdi
luong sinh khéi nay, cdy Mudng nhat c6 thé
lay di tir 1 m? d4t 2,61 mg Asen sau 90 ngay.

Sau khi thu hoach cAdy Mubng nhat di sir
dung dé loai bé Asen trong dat can c6 bién
phap kiém soat va xir Iy chit ch& ddi véi sinh
khéi nay. Cach kiém soat tdi wu 1a nén phoi
kho, dé giam thé tich sinh khdi sau d6 ddt c6
kiém soat dé khong phat tin tro bui va moi
truong. Phan tro sau khi dot xong can dugc
dem chon 14p hop vé sinh hodc c6 thé phéi tron
vao mot s loai vt liéu xay dung phu hop.

IV. KET LUAN

- Cay Mudng nhat c6 kha ning sinh truong
va phat trién tt trén dat 6 nhidm asen ¢ ndng
d6 toi 1151,18 ppm. Cay bi chét & ndng do
1500,18 ppm sau 30 ngay.

- Khi trong cdy trén dat 6 nhidm Asen &
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mirc ndng do cao dén 1151,18 ppm thi ré 1a bd
phan h?ip thu Asen tot nht, néng do dat dén
66,27 mg/kg sau d6 dén than (6,31 mg/kg) va
cudi cung 1a 1a (2,65 mg/kg). Lugng Asen tich
liiy trong ré (so voi trong than, 14) ciing c6 ti 1&
phan trim cao nhit.

- Ton tai mdi twong quan theo ham tuyén
tinh v&i hé s tuong quan kha chit (Ian luot
bang 0,99; 0,87 va 0,91) khi xét mbi tuwong
quan giita nong d6 Asen trong dit va nong do
Asen trong ré, than va 1a ciia cdy Mubng nhat.

- Trong mot mét vudng dat, sau 90 ngay
sinh trudong cdy Mudng nhat co thé lay di tir
dat gan 2,61 mg Asen.

- Cén c6 bién phap kiém soat sinh khéi cay
Mubdng nhat sau khi trong trén dat 6 nhiém asen
nhu thiéu d6t va dem chén 1ap hop vé sinh hoic
phéi tron véi mot sd loai vat liéu xay dung.
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STUDY ON USING Syngonium podophyllum Schott
TO REMOVE ARSENIC POLLUTION IN THE SOIL

Bui Van Nang, Tran Thi Ngoc Hai, Nguyen Thi Huong Ly

SUMMARY

The report presents study results on Asen removability from contaminated soil of Syngonium podophyllum

Schott that were planted at Vietnam Forestry University’s campus. This species grows strongly in the nature, has
great biomass. In this research, S. podophyllum Schott was planted on Asenic — contaminated soil at five levels of
concentration of 0.18 ppm, 100.18 ppm, 500.18 ppm, 1151.18 ppm and 1500.18 ppm with three replications
each. The research results show that after 90 days and at first four concentration levels, experimental plants grew
and developed normally. However, at the highest concentration level (1500.18 ppm), the experimental trees grew
slowly and after 30 days, they died. Analyzed results on Asenic content in roots, stems, and leaves of plants at all
experimental equations show that there was a linear relationship between Asenic content in different parts of the
plants (roots, stems and leaves) and in soil samples. At the highest experiment concentration (1151.18 ppm), the
concentration of arsenic in roots was 66.27 + 0.61 mg/kg, that in stems was 6.31 + 0.85 mg/kg and that in leaves
was 2.65 £ 1.03 mg/kg. Arsenic concentration in roots accounted for the highest percentage (from 65.11 to
88.1%), followed by that in stems (from 8.38 to 16.6%), and that in leaves was the lowest (from 3.52 to 18.3%).
In the nature, with 1 m” of the land, biomass of plants were 283,31 g and S. podophyllum Schott could remove
2.61 mg of Asen after 90 days.
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