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TOM TAT

Sy tich liiy cua cac kim loai ndng trong mdi truong dat va nude canh tac tir cac hoat dong
nong nghiép khong chi anh hudng téi su phat trién cua cac loai cdy trong ma nghiém trong hon,
n6 anh hudng téi sirc khoe clia con nguoi ciing nhu cac loai dong vat thong qua chudi thic an.
Bai bao trinh bay két qua phan tich ham lugng mot s6 kim loai nang nhu Cr, Mn, Ni, Cu, Pb, Cd,
As, Sb, Zn trong mdi trudng dat va nudc vung canh tac rau — hoa — cdy an qua vung Tay Tyu va
Phu Dién. Két qua cho thiy nhin chung da s6 ham luong cac kim loai ning ndy van nam trong
gia tri cho pheép cua quy chuan Viét Nam cho nu¢c tudi ti€u thuy loi. Tuy nhién trong moi
truong dét tai mot s6 vi tri quan tric, ham luong kim loai ning As va Cu, trung binh dat 76,5
ng/g va 14,7 ug/g, tuong tmg, vugt ngudng cho phép cia quy chuin Viét Nam.

Tur khoa: kim loai ning, dat canh tac, nude tudi ndng nghiép, Tay Tuu, Phi Dién.

1. MO PAU

Nghién ctru vé 6 nhiém kim loai ning trong dat nong nghiép va cy trong da duge nhiéu
quoc gia Chau A chu trong, do viéc tich lily cac kim loai ning trong cac loai cay. trong tir dat bi 6
nhiém c6 thé anh hudng t61 stc khoe con nguoi thong qua chudi thire an. Nguon cung cap kim
loai ning trong dat canh tac trong hau hét cic nude chau A bao gdm ngudn goc tu nhién, khai
thac mo, luyén kim, hoa chat néng nghiép va sir dung nude thai, bun thai daé tudi cy, va s dung
phén gia stc. 0 Viét Nam, 6 nhiém méi trudong gia tang cung voi su phat trién san xuat nong
nghiép. Céc loai hod chat phan bon va cac loai hoa chit bao vé thuc vat (BVTV) du thira trong
qua trinh canh tac ndng nghiép, cung vadi qua trinh st dung nudce thai cong nghié€p, nudc thai tur
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cac mo khai thac khoang san ... véi thoi gian lau dai da gy nén tinh trang 6 nhiém moi truong
dat nong nghiép, anh huong dén hé sinh thai nong nghiép va sirc khoe cong dong.

Phu Dién va Tay Tuu (huyén Tir Liém, Ha Noi) 1a hai x& thuan néng, véi dién tich trong
rau, hoa va cdy an qua I6n nhat huyén Tir Liém d3 mang lai nhiéu gia tri kinh té — xa hoi cho
nguoi dan dia phuong. Tuy nhién, viéc tham canh cao cac loai cay trong nay lam phat sinh céc
van dé& moi truong, dac biét da lam tang du luong hod chat trong méi truong dat, nudc va nong
san, anh hudéng den strc khoé nguoi dan [1]. Bai bao nay trinh bay két qua budc dau vé quan tric
ham lugng mot sb kim loai nang trong moi trudng dat va nude vung canh tac néng nghiép (rau -
hoa — cdy an qua) xa Phd Dién va x4 Tay Tuu, gop phan danh gia chat luong méi trudng ving
canh tac ndng nghiép ven do.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi tweng nghién ciu

Phu Dién 1a vung dit ndi tiéng chuyén canh cdy in qua, voi dic san ndi tiéng Budi Dién.
Tay Tyu la xa trf)ng hoa 16n nhét cta huyén Tir Liém véi dién tich dat trbng hoa (hoa hdng, hoa
ctic, hoa dong tién, hoa phang ...) dat 380 ha (chlem 97,5% dién tich dat nong nghiép toan xa).
Cay an qua va cdy hoa trong quanh ndm va moi loai cay trong doi hoi von dau tu, ki thuat canh
tac va cham soc khac nhau. D6i twong nghién ctru 1a chit luong dit va nude thai ving canh tac
noéng nghiép rau, hoa va ciy canh tai xa Phu Dién va x4 Tay Tuu (huyén Tur Liém, Ha Noi).

2.2. Phwong phap nghién ciru N
Bang 1. Vi tri va loai mau thu thap

Ténmiu  Pia diém ldy miu Vi tri lay miu Loai cay trong
Vido Kinh do

TNN1 Pht Dién 21°03'020" 105°45'513" Hoa
TNN2 Pht Dién 21°03'320" 105%45'281" Buoi
TNN3 Pha Dién 21°03'493" 105%45'646" Rau + hoa + budi
TNN4 Pht Dién 21°04'082" 105°45'186" Rau + hoa
TNN5 Tay Tuu 21°04'266" 105%44'743" Rau va hoa
TNNG6 Tay Tuu 21°04'388" 105°44'486" Rau va hoa
TNN7 Tay Tuu 21°04'734" 105°43'970" Rau va hoa
TNN8 Tay Tuu 21°14'910" 106°13'109" Hoa

Céac mau nudc duoc lay trong cac kénh tudi — tiéu & ngay sat cac vi tri ldy mau dét, theo
tiéu chuan TCVN 5992-1995. Mau dat duoc lay o tang 0 - 20 cm trén cac db6i twong cay trong
khac nhau, cing véi thoi gian ldy mau nuéc & vi tri twong ng. Cac mau dét va nudc duge lay
trong thoi gian tir thang 03/2011 — thang 04/2011 tai xa Pha Dién va Tay Tuu (bang 1).

Céc chi tiéu kim loai nang dang tong sé (Cr, Ni, Cu, Pb, Cd, As, Sh, Zn) cta cac mau (dit
va nuée) duoc phan tich tai Phong thi nghiém thudc Truong Pai hoc Quéc té Zittau (Cong hoa
Lién bang Duc), sir dung hé théng ICP-MS ELAN DRC-g, Perkin Elmer, theo tiéu chuan DIN
EN 1SO 17294-2: 2005. Cac phép phan tich dugc lap lai 3 1an va lay gié tri trung binh.
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3. KET QUA VA THAO LUAN
3.1. Ham hrong mét s6 kim loai ning trong dat

Tich tu cac chat doc hai trong dét s€ lam tang kha nang hap thy cac nguyén té ¢ hai trong
cay trong, vat nudi, va gy nguy co tiém an cho con ngudi. Két qua khao sat cho thiy ham
lugng céc kim loai nang nhu Cu, As trong dat canh tac tai cac x& Tay Tyu va Phi Dién (bang 2)
da vuot quy chuan Viét Nam QCVN 03:2008/BTNMT (quy dinh muc t6i da cho phép cuia cac
kim loai ning trong dat néng nghiép, tinh theo khdi lugng kho).

Bang 2. Ham luong cac kim loai ning trong cac mau dat

STT Ky hiéu mau Cr Mn Ni Cu Pb cd As Sh Zn
MO/g  Mg/g Mg/l po/g pg/g po/g pg/lg pg/g Uglg

1 TNNL 928 626 567 930 494 022 284 32 1440
2 TNN2 784 587 357 405 30,5 <010 147 27 99,0
3 TNN3 773 611 341 459 327 <010 128 21 87,3
4 TNN4 570 424 210 317 193 <001 124 18 77,6
5 TNN5 80,1 566 346 957 345 <010 13,2 27 1340
6 TNNG 791 603 31,8 133 333 <010 11,8 6,1 1350
7 TNN7 794 1130 348 132 439 013 161 21 1140
8 TNNS 687 861 231 412 454 <001 82 28 912

Trung binh 766 5791 340 766 361 <02 147 29 1103

QCVN

03:2008/BTNMT - - 50 70 2 12 - 200

Ham luong Cu rét cao tai cac vj tri ldy mau dét trong rau va hoa x& Tay Tuu: TNN5 (95,7
1g/g), TNN6 (133 pg/g), TNN7 (132 pg/g) va cac gia tri nay rat gan véi cac két qua phan tich da
cong b cua nhém tac gia Lé Van Thién va cs. [1]. Ham luong As cao tai cac vi tri ldy mau dat
trong cay an qua TNN2 (14,7 pg/g), TNN3 (12,8 pg/g) déu thudc x& Pha Dién va tai vi tri lay
mau dat tréng rau va hoa TNN7 (16,1 pg/g) thuoc xa Tay Tyu. Ham lugng Cu va As trung binh
(76,6 va 14,7 pg/g) trong mau dat trong rau, hoa va ciy an qua ving Phd Dién - Tay Tuu cao
hon rat nhiéu so voi ham luong trung binh cia Cu (3,62 pg/g) va As (0,44 pg/g) trong dét trong
cdy an qua ¢ Han Qudc [2], va cao hon ham luong trung binh trong dét canh tac néng nghiép &
Trung QUOC (Cu: 31,7 pg/g va As: 10,2 ug/g) [3]. Nhin chung, khai thac khoang san, stir dung
nuéc thai dé tudi, gia tdng st dung phan bon hoa hoc va thudc trir su 1a cac nguyén nhan gay 6
nhiém cha yeu cho cac viing dét canh tac & mot s6 nuéc & Chau A.

Mot s6 kim loai nang khac nhu Cd (<0,2 ug/g) Pb (36,1 pg/g), Zn (110 3 Ho/g) tai cac vi
tri quan tric nho hon quy chuan cho phép. Cac gia tri nay rat gan véi cac gid tri trung binh quan
tric trong dat canh tac ndng nghiép ¢ Trung Quéc: Cd: 0,4 ug/g; Pb: 37,6 Mg/g va Zn: 117,7
Hg/g [3]. Tuy nhién, cac gia tri quan trac duogc trén ving dat tham canh Phi Dién — Tay Tuu lai
I6n hon rét nhidu so ham luong cac kim loai nay trén ving dat trong cdy an qua ¢ Han Québc (Cd:
0,11 pg/g; Pb: 2,3 pg/g; va Zn: 16,6 pg/g [2], nhung lai thip hon nhiéu so véi ham lugng céc
kim loai nang Cd (30,7 ug/g), Pb (130 pg/g), Zn (217 pg/g) tai khu vuc dat trong rau Titagarh
(An bg), [4].

Két qua nghién ciru mot s6 kim loai ning trong dat canh tac nong nghiép & mot s nudc
nhu sau: & Trung Québc: Ni: 27,5 pg/g, Hg: 0,2 pg/g va Cr: 58,9 pg/g [3]; & An Do: Ni: 90 pg/g;
Cr: 148 pg/g [4]; ¢ Tanzania: Cr: 338 pg/g [5].
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3.2. Ham hrgng mgt s6 kim loai niing trong nwéc

Do qué trinh rura trdi, x6i mon dat canh tac, co thé mot lugng ’khong nho kim loai nang bi
rira trdi tir dat vao nuéc. Su tich tu kim loai nang s& anh huong dén doi SOng cua céc sinh vat
thity sinh, ciing nhu stc khoe con ngudi thdng qua chudi thirc an [6]. Két qua khao sat ham
lugng kim loai nang trong cac kénh tudi — tiéu vung canh tac ndng nghiép xa Tay Tuu va Pha
Dién duoc biéu dién trong bang 3.

Bang 3. Ham lugng cac kim loai ning trong cac mau nudc

STT Ky hiéu Cr Mn Ni Cu Pb Cd As Sh Zn
mau pg/l pg/l pg/l pg/l pg/l  pg/l pg/l pg/l pg/l
1 TNN1 0,22 171 2,2 2,6 050 002 201 o044 121
2 TNN2 0,30 78,0 3,0 3,3 080 004 66 040 111
3 TNN3 0,12 74,0 3,2 7,3 072 005 91 086 297
4 TNN4 0,17 39,9 3,5 8,9 034 003 124 085 182
5 TNN5 0,15 110 2,6 4,0 025 002 96 037 167
6 TNN6 0,10 500 4,5 4,8 030 002 97 060 105
7 TNN7 1,20 60,0 4,0 142 020 0,02 68 100 329
8 TNN8 0,13 17,4 2,5 6,1 029 <001 33 0,72 182
Trung binh 0,30 1313 3,2 6,4 040 003 97 066 187
QCVN
08:2008/BTNMT
cot B1 500 - 100 500 50 - 50 - 1500

Ghi cha: QCVN 08:2008/BTNMT, c6t B1, dung cho muc dich tuai tiéu thuy loi hodc cdc muc dich sir
dung khéc c6 yéu cau chét lugng nudc tuong tu hoac cac muc dich sir dung nhur loai B2.

Két qua cho thay so véi quy chuan Viét nam QCVN 08:2008/BTNMT, cot B1, dbi voi
nu6ce su dung cho tudi tiéu ndng nghiép, ham lugng cua hau hét cac kim loai ning trong cac mau
nudc thu thap tai cac dia diém nghién ctru déu thap hon gia tri gisi han cua quy chuan. Tuy
nhién, so vai tiéu chuan caa FAO (1999), ham lugng As tai diém TNN1 (20 1 pg/l) va diém
TNN4 (12,4 pg/l) vuot nguorng 6 nhiém (As < 10 pg/l). Cac gia tri nay nam trong khoang 6
nhiém As (15 - 825 pg/l) tai viing Chhattisgarh, & mién trung An 6.

Két qua nghién cuu tai thung ling Msimbazi (Tanzania) noi chiu anh huéng cua ving dat
canh tac rau cho thay, ham lugng mét sb kim loai ning trong nudc séng Msimbazi nhu sau: Cr:
0,01 — 1,41 mg/l; Pb: 0,083 - 0,113 mg/l; Cu: 0,013 — 0,016 mg/L va Cd < 0,01 mg/l. Trong do,
ham lugng Pb di vuot qua tiéu chuan cho phép cua WHO (2004) vé nudc udng (0,01 mg/l) [5].
So véi két qua nghién ctru ving thung ling Msimbazi, ving canh tac Phu Dién Tay Tuu ¢6 ham
lwong Cu va Cd cao hon gap nhiéu lan. Vi vay, cin quan tim hon nira téi viéc quan tric thuong
xuyén chit luong nude kénh tudi thuy loi, trong d6 c6 ham lwong cac kim loai ning, va dic biét
quan tam téi viéc sur dung nudc tur cac kénh tudi nay cho canh tac va chan nudi.

4. KET LUAN

Ham lugng kim loai nang nhu Cr, Mn, Ni, Cu, Pb, Cd, As, Sb, Zn trong moi tru’c‘mg'da‘it va
nudc vung canh tac rau — hoa — cdy an qua vung Tay Tuu va Pha Dién da dugc quan trac. Ket
qua cho thay trong méi treong dat canh tac tai mot so vi tri quan trac, ham lugng kim loai nang
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As va Cu vuot ngudng cho phép nhiéu 1an, cac kim loai dwoc quan tric khac Van nam trong gidi
han quy chuan cho phép. Ham luong cac kim loai ning néi trén trong c4&c mau nudc quan trac
nam trong gia tri cho phép cua quy chuan Viét Nam cho nuéc tudi tiéu thuy loi. Tuy nhién, so
Vvéi tiéu chuan cho phép caa FAO [7], ham lwong kim loai nang As da vuot muc. Céc két qua
thu dugc méi chi la cac khao sat ban dau. Can mo rong sb lwong khao sét (vi tri va tan suat khao
sat) dé co danh gia chinh xac hon vé ham lugng cac kim loai nay trong viing nghién ciru ciing
nhu ting cudng quan tric chat luong dat va nudc cia cac kénh tudi & Viet Nam.

Loi cdm on. Cc két qua nghién ciu dugc thyc hign trong khuon kho dé tai BMBF (Federal Ministry of
education and Research) ID 4819 va @é tai IFS (International Foundation for Science) W4210-2.
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ABSTRACT

HEAVY METALS CONTENTS IN SOIL AND WATER ENVIRONMENT FROM THE
AGRICULTURAL AREAS (FLOWERS — VEGETABLES - FRUITS) IN PHU DIEN AND
TAY TUU DISTRICTS (HA NOI)

Nguyen Thi Mai Huong', Le Thi Phuong Quynh"", Nguyen Thi Bich Ngoc', Christina Seilder?,
Matthias Kaendler?, Duong Thi Thuy®

YInstitute of Natural Products Chemistry, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi,
Vietnam
?International Graduate School Zittau, Zittau, Germany
3Institute of Environmental Technology, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam
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The accumulation of heavy metals in the soil and water environment from agricultural
activities affects not only the development of crops but also more seriously, to the human and
animal health through the food chain. This paper presents the analytical results of heavy metals
such as Cr, Mn, Ni, Cu, Pb, Cd, As, Sb and Zn in the soil and water environment of the
cultivated areas (vegetables - flowers — fruits) in the Phu Dien and Tay Tuu districts. The results
showed that the concentrations of most heavy metals were still under the allowed values of the
Vietnamese standards for irrigation water. But in the cultivated soil, the As and Cu contents
averaged 76.5 pg/g and 14.7 ug/g respectively, exceeded the allowed values of the Viethamese
standards.

Keywords: heavy metals, agricultural land, irrigation wastewater, Tay Tuu, Phu Dien.
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