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SUMMARY

STUDY ON COMPETITIVE ADSORPTION BETWEEN Cd?* AND Pb®* IN
SPINACH (Spinacia oleracea L.)

Polluted water can often contain more than one heavy metal. It is possible that the
behavior of a particular metal species from water to plant will be affected by the
presence of other metals. In this study, we have investigated the uptake of Cd** and
Pb?* on spinach using irrigation water contaminated by two these metals. The research
results showed that the presence of Cd®" inhibited the adsorption of Pb** to plants.

1. DPAT VAN PE

O nhiém kim loai ning trong nong san da
va dang anh huong dén sic khoe con
ngudi va thu hat sy quan tim cta nhiéu
nha khoa hoc. Pd co nhiu cong trinh
nghién ctru vé& muirc d6 hip thu va tich liy
kim loai nang tr méi truong canh tac vao
noéng san [1,2,4]. Tuy nhién da sb cac
nghién ctru tap trung vao vi¢c nghién cuu
sy hap thu va tich liy timg ion kim loai

tr moi truong canh tdc vao cay trong.

Trong khi d6, méi truong dat, nudc bi 6
nhiém thudng chira nhiéu hon mot ion
kim loai ning [5,7]. Khi cing ton tai
trong moi truong, sy c6 mat cua ion kim
loai nay co thé (rc ché hodac kich thich su
hép thu cua ion kim loai khéc [6,8,9], gdy
nén sy canh tranh trong hip thu giira
ching tor moéi truong canh tac vao cay
tréng.

Trong cong trinh nay, chung t6i tién hanh

nghién ctru sy hip thu canh tranh giira



Cd** va Pb* tir nude tudi 1én cdy rau bo
X0i — mot trong nhiing loai rau c6 gia tri
dinh dudng cao, dugc nguoi dan st dung
pho bién.
2. THIET BI, DUNG CU VA HOA
CHAT
2.1. Thiét bi, dung cu
-M4ay quang phd hip thu nguyén tir
Shimadzu AA — 7000, dung cac dén catot
rong cta Cd va Pb hép thu & cic budc
sONg Acq = 228.83nm, App = 283.45nm.
- Hé thdng khi nén va khi Ar.
- Bép dién Fisher Science, Cong hoa Lién
bang Puec.
- Can phan tich c6 do nhay 10™ cta hing
Satorius, Cong hoa Lién bang Prrc.
- Méay do pH.
- Cdc, phéu, binh tam giac, binh dinh
muc cac loai cia Cong hoa Lién bang
buc.
- Pipet céc loai, micropipet cia Vuong
qudc Anh.
2.2. Héa chit
Céc loai hoa chat:
- HCI 37%; HNO3; 65%.
- Cd(NO3) 2.4H,0, Pb(NO3), dugc san
xuat tai céng ty Kanto Chemical Co.,
Nhat Ban.
- Dung dich Cd** 1mg/mL, dung dich
Pb** 1mg/mL duoc chuin bi tir cac loai
hoa chét trén.
3. CAC BUGC TIEN HANH
3.1. Trién khai mé hinh thwe nghi¢m
- Mo hinh 1: khao sat mac dd tich Iy
timg ion Cd** va Pb®*: 4p dung ché do
canh tac nhu thuc té, st dung nudc tudi
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6 nhiém timg ion kim loai v&i cac cip
ndng do khac nhau.

- Mo hinh 2: khao sat mic d6 hép thu
canh tranh giita Cd** va Pb*: ap dung
ché d6 canh tac nhu thuc té, st dung
nude tudi 6 nhiém hdn hop hai ion kim
loai véi cac cap ndng d6 khac nhau.

- Lo dbi chimg: Ché d6 canh tac gibng
hoan toan nhu moé hinh 1 va 2, st dung
nudce twdi khong bd sung hai ion Cd** va
Pb*".
* 86 lan tudi ¢ cd hai mé hinh ciing nhw
16 doi chitng la nhie nhau.
3.2. Thu thap va xir ly miu
Mau rau lay ¢ diém trong thuc nghiém tai
thoi diém thu hoach duoc cat bo ré, 14 Ga,
sau do rtra sach, cho vao trong tui nilon
sach va dua vé phong thi nghiém. Rira lai
rau bang nudc cit mot vai lan, dé rao
nudce, can khéi luong rau tuoi; sau do cit
nho bang dao inox, say & nhiét d6 & 60°C
cho dén khi khdi lwong khong ddi; can
xéc dinh khdi lwong kho, nghién min, cho
vao 1o PE, dadn nhan, bao quan noi kho,
thoang.

Cac mau sau khi xtr 1y so bo dugc vo co

hoa nhu sau: Céan trén can phan tich mdt

luong mau chinh xac (luong can dao
dong khoang 1,5 gam) cho vao binh tam
giac, thém vao binh 15 mL dung dich

HNO; dac va 5 mL dung dich HCI dac;

day binh bang kinh dong ho, dé qua dém.

Sau d6, dun trén bép cach cat cho dén khi

dung dich trong sudt va khong con khi

mau nau do thoat ra. Chuyén mau sang

coe thuy tinh, tiép tuc dun dén can dé



dudi hét luong axit du. Dung dung dich
HNO3; 0,5N dé hoa tan mau va chuyén
dinh luong vao binh dinh mic dung tich
10 mL, dinh mc bang dung dich HNO;
0,5N.

3.3. Phuwong phap xiac dinh Cd** va
P2

Céac nguyén t trén dugc xac dinh bing

phuong phap do phd hap thu nguyén t

voi k¥ thuat nguyén tor héa khong ngon
Itra (G-AAS) [3].

4. KET QUA VA BIEN LUAN

4.1. Két qua nghién ciru mé hinh 1
Khao sat muac dg tich Iy cua ting ion
kim loai tr nudc tudi vao rau bo x0i
thdng qua mé hinh 1, két qua thu duoc
nhu sau:

Bang 1. Mirc d tich lity ion Pb** tir nude twdi vio rau bé xéi

Ham luong Pb®* trong

Ham luong Pb®* trong

STT Ten mau nude tudi (mg/L) rau (mg/kg tuoi)
1 Mau 1 0,10 0,14 + 0,020
2 Mau 2 0,50 0,57 £ 0,060
3 Mau 3 1,00 1,65+0,172
4 Mau 4 1,50 1,93+0,201
5 Mau 5 2,00 2,54 + 0,233
6 Mau dbi chimg < 5pg/L(nudce tudi khi <0,012
chwa bé sung Pb*")
(Gia tri trén 13 két qua trung binh ciia 03 1an xé4c dinh).
Bang 2. Muvrc do tich liiy ion Cd** tir nueée twdi vio rau b xoi
STT Tén miu Ham luong Cd** trong Ham lugng Cd** trong
nudc tuoil (mg/L) rau (mg/kg tuoi)
1 Mau 6 0,01 0,06 + 0,005
2 Mau 7 0,05 0,10 £ 0,015
3 Mau 8 0,10 0,21 £ 0,022
4 Mau 9 0,15 0,27 + 0,030
5 Mau 10 0,20 0,42 +0,041
6 Mau d6i chimg < 5pg/L (nude tudi khi < 0,010
chua bd sung Cd*")

(Gia tri trén 1a két qua trung binh ctia 03 1an xé4c dinh).
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8 Pb trong nuéc (mg/L)

= Pb trong rau (mg/kg
twoi)

Miul Miu2 Miu3 4 Mius

11 Cd trong nuére (mg/L)

mCd trong rau (mg/kg
twoi)

M3u6 M3u7 Mius M3uS Miu10

Hinh 1. Mikc dé tich Liy ion Pb**

Hinh 2. Mikc dé tich Liy ion Cd**

tir nwoc twoi vao rau bo xoi

Tir két qua nhan duoc cho thay: khi nudc
tudi bi nhiém kim loai nang s& dan dén
sy hap thu va tich liy 1én cay trong va
san pham sau khi thu hoach s& bi nhiém
kim loai nang. Do thi biéu dién cho thiy
¢6 mdi tuong quan giita ham lugng cd*,
Pb®* trong nudc twdi véi ham luong cia
chung trong rau bo x6i. Tuy nhién, c6 thé
nhan thdy Cd®* c6 kha niang hép thu va
tich liily cao hon Pb?*. Trung binh, ham

lwong Pb?* trong rau cao gip 1,4 1n ham
luong Pb** trong nudc tudi, trong khi
ham luong Ccd* trong rau cao gap 2,8 lan
ham luong Cd** trong nude tudi.

4.2. Két qua nghién ciru mé hinh 2

Cac m6 hinh khao sat duoc thuc hién dé
danh gia muc do hip thu canh tranh giita
cac ion Cd** va Pb?* khi cing c6 mit
trong nudc tudi. Két qua thu duoc cu thé

nhu sau:

Bang 3. Khi nudc twéi bi nhiém dong thoi 2 ion Cd?* va Pb?* véi mire ham lwong

bang nhau
Ham luong Ham luong Ham luong Ham luong
. Cd* trong Pb®* trong Cd* trong Pb?* trong
STT Tén mau ) ]
nudc tudi nudc tudi rau (mg/kg rau (mg/kg
(mg/L) (mg/L) tuoi) tuoi)
1 Mau 11 0,10 0,10 0,13+0,012 0,02 +0,003
2 Mau 12 0,20 0,20 0,26 £0,028 0,05 + 0,006
3 Mau 13 0,30 0,30 0,28+0,030 0,10+0,010
4 Mau 14 0,40 0,40 0,37+£0,040 0,21 +£0,020
5 Mau 15 0,50 0,50 0,50+0,057 0,33+0,040
(Gia tri trén 1a k&t qua trung binh cia 03 lan xac dinh).
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Hinh 3. Mitc dé hap thu canh tranh gita Cd®* va Ph**

Két qua trén cho thiy, khi trong nudc
tu6i c6 mat 2 ion kim loai Cd*" va Pb**
v6i mtrc ham luong bang nhau di xay ra
su hap thu canh tranh giita chung tir nuéc
tudi 1én rau bo x6i. Khi ton tai riéng 1é
trong nude, néu ham luong Pb* trong
nude 1a 0,10 ppm thi ham luong Pb®* tich

iy trong rau 1a 0,14 ppm. Nhung khi co
mat Cd** & cung mtrc ham luong thi ham
lwong Pb?* tich liy trong rau chi 1a 0,02
ppm. Didu nay da chung t6 ion Cd** khi
c6 mdt trong nudc da uc ché su hép thu

cia ion Pb® l1én rau bé Xoi

Bang 4. Khi nuéc twdi bi nhiém dong thoi 2 ion Cd** va Pb?* véi mike ham leong ciia

Pb?* I6n hon ham lwong ciia Cd**

Ham luong Ham luong Ham luong Ham luong
o Cd?* trong Pb** trong Cd?* trong Pb?* trong
STT Tén mau ) j
nudc tudi nudc tudi rau (mg/kg rau (mg/kg
(mg/L) (mg/L) tuoi) tuoi)

1 Mau 16 0,10 0,20 0,23+0,025 0,21 +0,022
2 Mau 17 0,10 0,30 0,14 £0,016 0,350,040
3 Mau 18 0,10 0,40 0,15+0,016 0,34+0,038
4 Mau 19 0,10 0,50 0,16 £0,015 0,41+0,040
5 Mau 20 0,10 0,60 0,17+£0,018 0,73+0,067

(Gia trj trén 13 két qua trung binh cuia 03 1an xac dinh)

Két qua nhan dugc cho théy, khi ham
lwong Pb®* gép doi ndng do Cd**, Cd**
van hip thu va tich lily nhu khi ton tai

riéng 1€ trong nudc tudi. Tuy nhién, khi
tang ham luong Pb*" dd anh huong dén

su tich liy ciia Cd** 1én san phdm sau thu
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hoach. Ham luong Cd** trong rau dao
dong tir 0,14 dén 0,17 ppm khi duoc tudi
nude nhidm Cd* 0,10 ppm. Trong khi
d6, sy hép thu cua Pb** ciing chiu anh
huong cia Cd**. Mic du Cd** hién dién
trong nudc voi mirc ham luwong thap hon
han nhung van c6 tac dung trc ché ddi voi
sy hip thu va tich lily cua Pb®* 1én rau b6
x6i. Khi ham lugng Pb?* trong nude tudi
la 0,50 ppm, néu ton tai don 1é thi ham
lwong Pb?* trong rau 13 0,57 ppm nhung
khi ¢6 mat Cd** véi mirc ham luong thap
hon 5 14n thi ham lugng Pb®* trong rau 14
0,41 ppm. DPiéu nay di khiang dinh tac
dung trc ché cua Cd** d6i voi Pb?*. Ngoai
ra, két qua phan tich cia miu 16 can
dugc luu y: khi st dung nudc tudi cod
ham lugng Pb?* gip d6i ham luong Cd**,
sy tich lily cua Cd?* cao glp d6i ham
luong cta né trong nude, cao hon han khi

tang nong do Pb** 1én nhiéu lan.

5. KET LUAN

Khi ham lwong Cd** va Pb®* ting dan
trong nudc tudi, ham lugng hai nguyén t6
nay ciing dugc tich lily theo chiéu ting
dan trong rau b6 x6i.

Két qua nghién ctru sy hdp thu canh tranh
gitta Cd** va Pb?* 1én rau bo xdi cho thiy
sy hép thu va tich lity ciia Cd®* ciing nhu
Pb®* da thay ddi khi c6 mat ddng thoi hai
kim loai nay. Cd** da uc ché qué trinh
hip thu va tich liiy cua Pb?* vao rau b6
XO0i.

Két qua khao sat ciing cho thdy mdi

twong quan gita ham luwong Cd**, Pb**
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trong nudc tudi voi ham lugng cia ching
trong san pham rau sau khi thu hoach.

Két qua nghién ctru thu dugc & trén mai
chi 14 nhitng nghién ciru so b ban dau.
Dé c6 thé c6 nhirng két luan chinh xac vé
su hép thu canh tranh gitta hai kim loai
nay lén sinh khdi cua céc loai rau, cu,
qua, cin c6 nhimg nghién ctru su hon vé
ty 16 ham luong cua ching trong dit canh
tac, trong nudc tudi dbi véi nhiéu ddi
tugng khac nhau. Chung t6i s& cong bd
céc két qua nghién ciru trong nhimng cong

trinh tiép theo.
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