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Tém tit: Tich luy cac kim loai nang trong méi truong dat do hoat dong tham canh ndéng nghiép
tiém an nguy co gay 6 nhidém khong chi ddi v6i moi truong dat ma con co thé anh huong dén sirc
khoé cong ddng. Tuy nhién cac nghién ctru & Viét Nam thuong méi chi d& cap dén danh gia thong
qua ham luong cac kim loai ning trong mdi trudng dat va so sanh vai tiéu chuan. Bai bao nay dé
cap dén viéc danh gia 6 nhiém kim loai nang sir dung 03 thong sé Cu, Cd va Pb bang viéc ap dung
mot s6 chi s6 danh gia 6 nhiém don 1¢ va tong hop khac nhau. Két qua cho thiy ham luong cac
kim loai ning dugc nghién ciru (Cu, Cd, va Pb) & hau hét cac mau phén tich déu vuot qua tiéu
chuin cho phép vé gidi han tdi da ham luong tong s6 ciia mot s6 kim loai ning trong ting dat mat
dbi voi dat nong nghiép. Nhung cic danh gia theo chi s6 6 nhiém kim loai nang (Cu, Cd, Pb) thi
dao dong ¢ murc d6 6 nhiém tir thap, vira phai va dén mirc 6 nhidm nhe tuy theo viéc ap dung céc

chi so.

Tuwr khod: Kim loai nédng, chi $6 0 nhiém, dét ndng nghiép, tham canh, Tay Tyu.

1. Mé dau

Khai niém kim loai ndng (KLN) chi yéu
dugce ding dé chi cac kim loai hodc a kim c6
khéi luong riéng tir 5 glem® trd 1én, tiém 4n
nguy co gdy nén cac van dé vé sirc khoé va moi
truong nhu: As, Pb, Cd, Hg, Cr, Ni, Zn ...
Trong d6 c6 mot s6 nguyén t6 dugc coi la
nhiing nguyén t6 vi luong, & ham luong thich
hop cac nguyén to nay can thiét cho sy sinh
truong va phat trién cia thuc vat, dong vat va
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ké ca con nguoi. Tuy nhién, néu ham lugng cac
KLN trén vuot gidi han cho phép thi chiung sé&
tr nén doc hai. Mot sé nguyén té nhu Cd, Pb,
Hg hién nay khong phat hién thiy ching co
chtre nang sinh hoc va ching thé hién doc tinh
d6i v6i con nguoi [1].

Nhin chung ham lugng KLN trong cac loai
dat khac nhau phy thudc vao thanh phan da me
[2]. Tuy nhién trong qua trinh canh tdc ndng
nghiép ciing tiém an nguy co tich luy KLN
trong dat, gy 6 nhiém méi truong dat va anh
huong dén chit luong ndng san, ciing nhu sirc
khoé cong dong. Tich tu KLN trong dit co
nguy co lam ting kha ning hip thu cic nguyén
t6 c6 hai trong cy trong, vt nudi va tiém an
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tac dong c6 hai ddi voi stuc khoé con ngudi.
Khao sat vé ham luong mot sé KLN trong dat
thuoc khu vuc phuong Tay Tyu va Phu Dién,
quan Bic Tur Liém, Ha Noi di cho thdy c6 dau
hi€u ham lugng KLN vuot qua tiéu chuan cho
phép (QCVN 03-MT:2015/BTNMT) [3].

Phuong Tay Tyu, quin Bic Tu Liém, Ha
Noi 1a mdt trong nhiing vung chuyén thdm canh
rau, hoa va cay an qua. Hoat dong thdm canh
cao cac loai cay trong nay da thé hién dau hiéu
tiém an nguy co tich luy KLN trong dat, giy 6
nhidm dét va anh huéng dén chat luong nong
san cling nhu stuc khoé ctia ngudi dan [4]. Tuy
nhién cac nghién ctru truée ddy mai chi dé cap
dén viéc danh gia ham lugng cua timg KLN (4p
dung don 1¢ cho timg nguyén t6) trong dat va so
sanh voi tiéu chuan cho phép (QCVN 03-
MT:2015/BTNMT) ma chua ap dung cac cong
cu danh gid mang tinh chit tong hop dua trén
cac chi so tong hop. Viéc ap dung cac cong cu
danh gia tong hop chi s6 6 nhiém KLN phu hop
hon v61 myc dich st dung dé phan loai muc do
6 nhidm vé KLN so v&i cong cu dénh gia chi s6
don 1¢ [5]. Phuong phap danh gia muc d6 6
nhidm KLN dua vio cac cong cu danh gia tong
hop chi s6 6 nhidm KLN ciing di dwoc tng
dung rong rai trén thé gioi [6-8]. Vi véy bai bao
nay dé cap dén viéc ap dung cdc chi s6 danh gia
tong hop gop phan 1am 13 d4u hiéu 6 nhiém moi
truong dat lién quan dén su tich luy KLN trong
dat trong rau, hoa & phuong Ty Tuu, quan Béc
Tt Liém, Ha Noi.

2. Phuong phap nghién ciru

N Lé},f m‘a:lu va phuong phap phén tich: Cac
mau dat ting mat (0-20 cm) dugc lay ¢ cac

ruong trong rau, hoa & phuong Tay Tyu, quén
Bic Tir Liém, Ha Noi, thoi diém iy mau thang
3 nam 2017, va dugc trinh bay trong bang 2.1.

Cac mau dit duoc xir Iy va phén tich tai
Phong Thi nghiém Vimcerts 198, Khoa Moi
truong, PHKHTN. Cac phuong phap phan tich
ham luong KLN tong s6 Cu, Pb va Cd trong
mau dat theo TCVN 6649: 2000, xac dinh trén
may AAS 6800.

Phuong phap danh gia chi s6 mirc do o
nhiém tong cong: Chi sé6 mirc 46 6 nhiém tong
cong cua’m doc~chat duoc xac dinh bang tong
cac chi s0 6 nhiém don 1€ [9, 10], va xac dinh
theo cong thirc sau:

Cd=XZ, P

Trong do:

m: Lé,56 d(f)c~ chit, KLN dugc ap dung tinh
toan chi s0 06 nhiém;

Pi: Chi sd 6 nhiém don 1& ciua doc chat va
KLN, dugc xac dinh theo cong thirc sau:

Pi=Ci/Cret

Trong do :

Cila dai dién cho ndng d trung binh cua
cac doc chat, KLN;

Crer la gia tri gidi han theo cac tiéu chuin
danh gia [QCVN 03-MT:2015/BTNMT).

Thang danh gia chi sé mac do 6 nhidm tong
cong duoc ap dung nhu sau:

Cd <m: Mrc d6 6 nhiém thép;

m < Cd < 2*m: Mirc d6 6 nhiém vira phai;

2*m < Cd < 4*m: Mirc do 6 nhiém dang ké;

Cd > 4*m: Mt d6 6 nhiém rat cao.

Béng 2.1 Vi tri 1dy miu dat

Vi tri 1dy mau

Ky hiéu mau Vido Kinh do Loai cay trdng  Ghi chd
TT1 21°04°52,4” 105%3°56,0”>  Hoa hdng 1 nam tubi
TT2 21°04°53,3” 105%44°10,0”>  Rau cai ngot
TT3 21°04°55,8” 105°44°16,1 Hoa clc
TT4 21%4°47.2> 105%44°15,8”>  Hoa hdng 3 nam tudi
TT5 21%4°47,6> 105%43°54,2° B hoang
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Phuong phap dinh gia theo chi s0 0
nhiem Nemerow: Ap dung phuong phap xac
dinl~1 chi s0 6 nhiém Nemerow [11]. Chi s6 6
nhiém Nemerow phan anh tryc tiép tinh trang 6
nhiem va dugc x4c dinh theo cong thire sau:

P=V (Pave+Pra’)/2

Trong do:

P 1a chi tiéu 6 nhiém Nemerow;

Pave 12 gia tri’ trung binh cta chi $6 6 nhiém
don 1€ (Pi) cua tat ca cac kim loai;

Pmax 12 gia tri cao nhét cua cac chi sb don 1¢é.

_ Thang danh gia hién trang 0 nhiém theo chi
s0 Nemerow (Ps) nhu sau:

P, <0,7: An toan;

0,7 <P, < 1: Can dé phong;

1 < Ps < 2: O nhiém nhe;

2 < P, < 3: O nhiém khé cao;
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P, > 3: O nhiém nghiém trong .

Phuwong phap chi 50 rul ro tlem nang sinh
thai: Phuong phép chi s6 rii ro tiém ning sinh
thai duoc Hakanson dp Xuét dq danh gia 6
nhiem KLN [5]. Chi s0 rui ro tiém nang sinh
thai (RI) dugc x4c dinh theo cong thire sau:

RI=X, E

Trong do: Eir=Tir . Pi

T 1a hé sb dap tmg doc tinh duoc dé xut
bdi Hakanson,;

T' cta cac doc chéat duge trinh bay trong
bang 2.2.

Thang danh gia rai ro tiém ning sinh thai
don 1¢é cua 8 doc chat noi trén duoc dé xuat boi
Hakanson trinh bay ¢ bang 2.3 [5].

~ Thang danh gié rui ro tiém niang sinh thai
tong hop cua 8 ddc chat noi trén duge dé xuat
boi Hakanson trinh bay ¢ bang 2.4 [5].

Bang 2.2 Chi $6 phan tng ddc tinh ctia mot s6 chéat doc va KLN [5]

Poc chat

PCB Hg Cd As

Cu Pb Cr Zn

T 40 40

30

10 5 5 2 1

Bang 2.3. Panh gia mirc rai ro tiém ning sinh thai don 1é [5]

Er <40  40<Er<80

80 < Er <160

160 <Er <320 =>320

Rui ro tiém nang

sinh thai don 16 1Dap

Vira

Pang lo ngai

Cao Rét cao

Bang 2.4. Panh gia mirc rui ro tiém ning sinh thai tong hop tong hop [5]

RI RI <150

150<RI <300 300 <RI <600 RI =600

Rui ro tiém ndng sinh thai tong hop Thap

Vura phai bang lo ngai Rét cao

3. Két qua nghién ciru va thao luin
3.1. Ham lwong Pb, Cd, Cu

Két qua phéan tich ham lwong KLN (tong
s0) trong cac mau dat dugc trinh bay trong bang
3.1. Hau hét cac mau dat déu c6 ham luong Cu,
Cd, Pb trong dat vuot qua tiéu chuin cho phép

vé gi6i han t6i da ham luong tong s6 ciia mot s6
KLN trong tang dit mat d6i véi dat nong
nghiép (QCVN 03-MT: 2015/BTNMT) Ngoai
trir thong s6 Cu ctia mau TT1 va Pb clia mau
TT2. Cac két qua nay ciing da thé hién dau hiéu
6 nhiém vé Cu, Cd, Pb va phu hop véi cac
nghién ctru trude day da cong bd [3, 4].
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Bang 3.1. Ham lugng mot s6 KLN trong mau dat

Pon vi: mg/kg
Mau dat Ham lugng KLN (tong s0)
trong dat
Cu Pb Cd
TT1 50,28 81,35 2,50
TT2 148,08 40,68 2,20
TT3 115,48 93,55 2,72
TT4 122,66 65,08 1,40
TT5 81,04 22,03 1,14

QCVN 03-MT: 100,00 70,00 1,50
2015/BTNMT

3.2. Chi 56 6 nhiém Nemerow

Két qua tinh todn va danh gia chi s6 o
nhidm Nemerow dbi véi cac thong sé Cu, Pb va
Cd trong dat trdng rau, hoa tai phuong Tay
Tuu, Ha NoOi dugc trinh bay trong bang 3.2.
Gia tri chi s6 6 nhiém Nemerow duoc tinh toan
1a Ps = 1,21, tuong dwong murc 6 nhiém nhe.

Ap dung chi s6 Nemerow da danh gia duoc
mirc d6 6 nhidm téng hop cua ca 03 thong sb
Cu, Cd va Pb. Trong khi viéc ap dung cac chi
sd don 18, gia tri P; d6i v&i thong sd Cu, Pb va
Cd tuwong tng la 1,035; 0,865; va 1,328, va
chua thé hién 16 rang ddu hiéu 6 nhiém d6i véi
thong s6 Pb va Cu.

3.2. Chi s6 mirc dg nhiém tong céng

Chi sé mic d6 6 nhiém tong cong cta 3
nguyén t6 KLN (Cu, Pb, Cd) dugc xac dinh
bang téng cong cac chi sb 6 nhiém don 1é Pi va
co gia tri 1a 3,228. Tuong ty nhu danh gid mirc
d6 6 nhiém tong hop cua ca 03 thong sé Cu, Cd
va Pb theo chi s6 Nemerow, viéc danh gi theo
chi s6 mirc d6 6 nhiém tong cong cta 3 nguyén
t6 nay ciing thé hién ré dau hiéu 6 nhiém & mirc
dd 6 nhiém vira phai.

3.3. Chi 56 rii ro tiém ndng sinh thdi

Két qua tinh toan va danh gia chi s rui ro
tiém nang sinh thai don 1é d6i véi cac thong s6
Cu, Pb va Cd trong dat trong rau, hoa tai
phuong Tay Tuu, quan Béc Tir Liém, Ha Noi
dugc trinh bay trong bang 3.3. Cac gia tri chi
sd rui ro tlem nang sinh thai don 1& (E') cua ca
3 nguyén t6 KLN (Cu, Pb, Cd) déu & mirc < 40.
Theo thang danh gia do Hakanson (1980) d&

Xudt, cac gia tri chi sd rui ro tiém ning sinh thai
don 1¢ déu twong dwong mirc rui ro thép

Tuy nhién, thang danh gia chi sO rui ro tiém
nang sinh thai tong hop duoc Hakanson (1980)
xdy dung va 4p dung cho 8 doc chit va KLN
bao gom: PCB, Hg, Cd, As, Cu, Pb, Cr, Zn [5].
Tong trong sé doc tinh tiém nang sinh thai cia
8 doc chit va KLN nay 1a 143. Thang danh gia
mirc d6 6 nhidm tong cong cua cac doc chat va
KLN c6 thé dugc diéu chinh tuy thudc vao sb
luong cac doc chat va KLN duoc ap dung trong
tinh toan [9, 10]. Trong nghién ctru nay chi ap
dung cho 3 nguyén t6 KLN 1a Cu, Pb va Cd voi
tong trong s6 doc tinh tiém nang sinh thai cua 3
nguyén t6 KLN nay 1a 40. Do viy thang danh
gia can phai diéu chinh lai dya theo sb cac KLN
dugc ap dung trong tinh toan va trong s6 doc
tinh tiém nang sinh thai cua 8 dgc chat va KLN.
Duya vao tong trong ) doc tinh tiém nang sinh
thai ciia 3 KLN 1a Cu, Pb va Cd, va téng trong
s6 doc tinh tiém nang sinh thai cua 8 doc chét
va KLN do Hakanson (1980) dé¢ xuat, nghién
clru nay d& xuat ap dung thang danh gia chi s6
riii ro tiém nang sinh thi tong hop (diéu chinh)
va trinh bay trong bang 3.4.

Bang 3.2. Chi s6 6 nhiém KLN theo phwong phap

Nemerow
Chi s6 Cu Pb Cd
Ci(mg/kg) 103,508 60,538 1,992
Cer ) (mg/kg) 100 70 1,5
Pi 1,035 0,865 1,328
Pae 1,08
P 1,21
Panh gia O nhiém nhe

) Cre : Gid tri gidi han trong dit ndéng nghiép theo
QCVNO3-MT: 2015/BTNMT.

Bang 3.3. Tinh toan chi s riii ro tiém ning sinh thai

Théng s Cu Pb Cd

P; 1,035 0,865 1,328
T, 5 5 30
E' 5,175 4,325 39,84
Panhgia  Thip Thép Thap
E'

RI 49,34
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Bang 3.4. Thang danh gi chi s rii ro tiém ning
sinh thai tong hop (diéu chinh)

RI* RI*<  45< 90 < RI* >

45 RI* RI* 300
<90 <300

Ruirotiem  Thap Vua Pang Rat

nang sinh phai longai cao

thai tong

hop (diéu

chinh)

Nhu vay chi s6 rii ro tiém ning sinh thai
tong hop (dd didu chinh) ciia cac 03 KLN (Cu,
Pb va Cd) trong dét trong rau, hoa ¢ Tay Tyu la
49,34 va dugc danh gia & muc rui ro vira phai.

4. Két luan

Két qua phan tich ham luong cia 03 thong
s6 KLN 1a Cu, Pb, va Cd trong 5 mau dét khu
vuc thdm canh rau, hoa tai phuong Tay Tuu,
quén Béc Tu Liém, Ha Noi (thang 3/2017) da
thé hién du hiéu 6 nhiém méi truong dat vé 03
thong s6 KLN nhu Cu, Cd va Pb, cu thé nhu
sau:

- Hau hét cac miu dat khu vic nghién ctu
déu c6 ham luong Cu, Cd, Pb trong dat vuot
qua tiéu chuan cho phép Ve gidi han tdi da ham
luong tong s6 ciia mot s6 KLN trong ting dat
mat d6i voi dat néng nghiép (QCVN 03-
MT/2015/BTNMT);

- Chi s6 6 nhiém Nemerow dbi v&i cac
thong s6 Cu, Pb va Cd trong dat trong rau, hoa
tai phuong Tay Tuu, quin Bic Tur Liém, Ha
Noi duoc tinh toan la Ps = 1,21, tuong duong
muc 6 nhiém nhe;

- Chi s6 mirc d6 6 nhiém tong cong cua 03
thong s6 KLN Cu, Pb va Cd c6 gia tri la 3,228,
tuong duong véi muirc 6 nhiém vira phai;

- Két qua tinh toan va dénh gia chi sb rii ro
tiém nang sinh thai don 1é d6i véi cac thong s6
Cu, Pb va Cd trong dat tr@)ng rau, hoa tai
phuong Tay Tuu, quan Bic tir Liém, Ha Noi
déu ¢ muc < 40, va theo thang danh gia do
Hakanson (1980) dé xuat tuong dwong mirc riii
ro thap;

- Chi s6 rui ro tiém ning sinh thai tong hop
(da diéu chinh) 4p dung cho 03 thong sé Cu, Pb
va Cd trong dit tréng rau, hoa & phuong Tay
Tuu, quan Bic tir Liém, TP Ha Noi 1a 49,34 va
dugc danh gia & murc rui ro vira phai.
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Assessment of Pollution Index of Cu, Cd and Pb in Soill
Environment in the Intensive Cultivation Areas of VVegetables,
Flower in Tay Tuu Ward, Bac Tu Liem District, Hanoi

Nguyen Huu Huan, Nguyen Xuan Hai,
Nguyen Quoc Viet, Nguyen Thi Phuong Anh
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Abstract: Accumulation of heavy metals in the soil environment due to intensive agriculture can
lead to the potential risk of contamination for not only the soil environment but also the public health.
However, the researches in Vietnam only conducted with the assessment of the concentration of heavy
metals in the soil and comparision with the national standard. This paper conducted the assessment of
pollution for three heavy metals (Cu, Cd and Pb) by applying single index and intergarted pollutant
index. The results showed that the concentrations of heavy metals (Cu, Cd, and Pb) in most analyzed
samples were exceeded the recommendation values for the maximum content of total heavy metals in
topsoil for agricultural land. But the polluted index of heavy metal pollutants (Cu, Cd, Pb) varied from
low, moderately polluted level to slightly polluted levels depending on the application of the index.

Keywords: Heavy metals, pollution index, agricultural land, intensive areas, Tay Tuu.



