BAI BAO KHOA HQC

HAM LUQNG Cd, Cr, Ni TRONG NUGC VA PAT NONG NGHIEP
TREN HE THONG SONG NHUE

Nguyén Thi Lan Huong'

Tém tit: Cdc mau dat - nude duoc ldy doc theo chiéu dai song Nhué tir céng Liém Mac - Ha Noi
dén Phii Ly - Ha Nam vdo thdng 6 nam 2016 dé nghién ciru anh hwong ciia mede tudi dén sw tich
liiy ham lwong Cd, Cr, Ni trong dat. Ham lwong Cd, Cr, Ni trong cdc mdu nudc giao dong tir
<0,001 mg/L; 0,002 mg/L- 0,006 mg/L; 0,013-0,025 mg/L, déu nam trong tiéu chudn cho phép doi
Véi chat lwong nuwoc mat dung cho muc dich cofp nuwoc sinh hoat cot A2 - QCVN 08:2008/BTNMT.
Ham lwong Cd, Cr, Ni trong cdc mdu dat giao déng tir 0,15 mg/kg — 0,64 mg/kg; 40,2 mg/kg — 59,7
mg/kg; 32,1 mglkg — 48,5 mg/kg. Ham lwong Cd, Cr va Ni trong nuéc va trong dat thay doi lom
theo cdc vi tri ldy mau. Moi twong quan gita ham lwong Cd, Cr, Ni trong nude va trong dat la khd
cao, hé s6 twong quan Pearson giao déng tir 0,61 - 0,76, tir d6 chitng t6 rang viéc st dung nudc
twdi ciia soéng Nhué anh huong dén sw tich lity ham lwong Cd, Cr, Ni trong dat. Tai diém c¢é ham
lirong Cd, Cr, Ni trong nuede twdi thap thi ham lwong trong dat ciing rdt thap, ngwoc lai tai diém cé

ham heong Cd, Cr, Ni trong nudc twi cao thi ham heong trong ddt ciing ting cao.
Tir khoa: Dat nong nghi¢p, Kim loai ndng, song Nhué.

1. MO PAU

Hién nay 6 nhiém kim loai ning (KLN) trong
mdi truong dat da tro thanh vin dé moi trudng
dang bao dong. Khac vai chit thai hitu co ¢ thé
ty phan huy trong da sé truong hop, cac KLN
khi da xdm nhap vao moi trudng s& ton tai lau
dai. KLN tich tu vao cac mé soéng qua chudi
thirc an va tiém an rui ro tich luy trong co thé
con ngudi. Qué trinh ndy bat dau véi nong do
rat thip cua KLN ton tai trong nudc hodc cin
ling, sau d6 dugc tich tu nhanh trong cic dong
vat va thuc vat séng trong nude. Tiép dén 1a cac
dong vat khac st dung cac dong va thuc vat nay
lam thirc an, dan dén néng d6 cac KLN duoc
tich liy trong co thé sinh vét tré nén cao hon.
Cubi cung, ¢ sinh vat cao nhat trong chudi thirc
an (thuong 13 con ngudi), ndong d6 KLN s& du
16n dé gdy doc. Ngay nay tai cac ving ven do
nay, do tinh trang khan hiém ngudn nudc tudi
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nén nguoi ta thuong tai st dung nudc thai lam
nudc tudi cho canh tac nong nghi¢p. Viée tai st
dung nudce thai lam nude tudi da mang lai ca tac
dung c6 lgi va c6 hai, do la tan dung duogc
ngudn dinh dudng trong nudc thai tuy nhién
trong ngudn nudc thai ndy co chira rat nhicu
nhan t6 gay hai nhu KLN, cac chat hitu co doc
hai kh6é phan huy, cac loai vi trung gay bénh,
v.v... ¢6 hai cho sttc khée con nguoi. Nhirng
chat doc hai trén mot phan s& tich liy trén ciy
lwong thuc, rau qua va s& dé lai hau qua nghiém
trong cho con ngudi néu an phai, phan con lai s&
tich liy vao moi truong dat.

Séng Nhué bat ngudn tir cong Liém Mac -
Ha Noi chay doc theo thanh phdé Ha Noi dén tan
Phu Ly - Ha Nam. S6ng Nhué c6 di¢n tich luu
vie 1070 km® (Trinh ef al., 2007). Nudc tir hé
thong song T6 Lich va Kim Nguu - Ha Noi
thuong xuyén xa vao song Nhu¢ voi luu luong
trung binh tur 11 - 17m’/s, luu lugng cuc dai dat
30m’/s (Trinh et al., 2007). Theo nhiéu két qua
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nghién ctru, ham luong Cd, Cu, Cr, Pb, Zn, Ni
trong nudc cia hé thong séng To Lich va Kim
Nguu kha cao do su d6 thai truc tiép tir cac nha
may, xi nghi€p doc hai bén bo song (Nguyen et
al., 2007; Ho et al., 2000). Ngoai ra, doc theo
song Nhué con c6 rat nhiéu nha may, xi nghiép,
lang nghé thi cong san xuit va ché bién kim
loai di thai truc tiép chat thai xuéng dong song
khong qua xir 1y. Vi thé, nudc song Nhué duoc
du doan c6 do 6 nhiém KLN rat cao, dic biét la
tai dia diém chay qua huyén Thanh Tri noi giao
nhan nuéc thai tir hé théng song T6 Lich va
Kim Nguu. Song Nhué cung cap nude tudi cho
hon 100.000 ha dat nong nghiép, trong d6 bao
gdm 80.000 ha dit nong nghiép thudc ving Ha
Noi va 20.000 ha dat nong nghiép ving Ha Nam
(Trinh et al., 2007). Do do, viéc nghién ctru ham
luong Cd, Cr, Ni trong dat nong nghiép do anh
huong cia nudc song Nhué 1a can thiét cho
cong tac quan ly moéi truong song Nhug.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1 Pé6i twong va dia diém nghién ciru

Cac mau dat - nuée duoc 13y tai thoi diém
6/2016 doc theo chiéu dai song Nhué tir cong
Liém Mac - Ha Noi dén Phu Ly - Ha Nam. Vi
tri ldy mau va cac ky hiéu mau dugc mo ta trong
hinh 1 va bang 1.

Cac mau nude (12 miu) dugc lay ¢ do sau
trung binh 20 cm theo TCVN 6663-2011, theo
phuong phép hdn hop tai nhiéu diém khac nhau
v6i cing mot dbi tuong, chira trong cac binh
polime 0,5 lit cho vao 2ml HNO; dic dé bao
quan dung dé do ham luong Cd, Cr, Ni.

Céac miu dat nghién ctru (12 miu) duoc ldy ¢
tang dat mat (0 - 20 cm), theo TCVN 7538 (2)-
2005. Mau sau khi ldy vé, lam khé & nhiét do
phong, nghién va rdy mau qua rdy 2 mm. Mau
nay duoc st dung dé xac dinh ham lugng Cd,
Cr, N1
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Hinh 1. So' do vi tri ldy mdu

2.2 Phwong phap nghién ciru

2.2.1 Phan tich ham lwong KLN téng sé
trong nwoc

Xéac dinh kim loai nang trong nudc theo
phuong phép cta Eaton ef at.,1995. Cic maiu
nudc duoc léy duoc loc qua phéu loc loai bé cac
chat lo ling. Dich loc thém 1 M HNO; dé xéac
dinh ham luong Cd, Cr, Ni trén may AAS
(AAS-Solar S2 Thermo electronic cooporation)

2.2.2. Phan tich ham Iwong KLN téng so
trong dit

Mau dat qua rdy 2 mm duoc pha hay trong
binh Kjeldahl v6i1 dung dich cuong thuy (ty 1€
dat/dung dich: 1/10). MAu sau khi dé ngudi
dugc chuyén vao binh dinh muc 50 ml va loc
qua gidy loc loai xenlulo khong tro, c6 c& 16
trung binh khoang 8pum va c6 duong kinh 150mm.
Dich loc dugc sur dung dé xac dinh ham luong
Cd, Cr, Ni trén may AAS (Perkin Elmer AA
800) (Committee of Soil Standard Methods for
Analyses and Measurements, 1986).

Bang 1. Vi tri ldy mu va ki hi¢u miu

Miu nuéc MAiu dat Vi tri
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3. KET QUA VA THAO LUAN

3.1. Ham luwgng Cd, Cr, Ni trong nuéc song
Nhué

Ham luvgng Cd do duoc tai cac diém léy mau
déu nhé hon 0.001 mg/L. Ham luong Cr, Ni
trong cac mau nudc song Nhué duoc trinh bay &
hinh 2. Hinh 2 chi ra rang ham luong Cr va Ni
trong cac mau nude tai song Nhué co sy khéc
nhau giira cac vi tri 1y miu.

Ham lugng Cr, Ni trong cdc mau nudc giao
dong tur 0,002 mg/L- 0,006 mg/L; 0,013-0,025
mg/L. Ham lugng Cd, Cr, Ni do dugc déu nim
trong tiéu chuin cho phép dbi voi chat luong
nudc mat dung cho muc dich cép nudce sinh hoat
cdt A2 - QCVN 08:2008/BTNMT.

Hinh 2 cho thdy ham luwong Cr, Ni trong
nuéc tai diém thuong ngudn (lay nude tir song
Hong qua cong Lién Mac) co gia tri rt thap.
Ham luong Cr, bat dau tang nhanh tur vi tri N3
dén vi tri N5 va N6 nguyén nhan cia sy ting
nhanh nay do tai vi tri N3 bit dau tiép nhan
ngudn nude thai 6 nhidm tir khu cong nghiép va
nuéc thai cac hd dan cu. Dién hinh nhu cum
cong nghiép Pha Minh (xa C6 Nhué, Tir Liém)

do cong ty Co phan dau tu va xay dung Viét Ha
lam chu dau tu, va KCN Tu Liém, nuée thai tir
cac khau rira khuon mau sau khi dac nhém, rira
ban kém, nhudém vai, bao nhya... chua c6 hé
thdng xir 1y nudce thai tip trung, nén toan bd
nude thai tir cum cong nghiép xa thang ra séng
Nhué. Con tai vi tri N5 thi nhdn mot lugng 16n
nuoc thai sinh hoat tir song T6 Lich va nudc
thai tir mot s cac co so san xuat cong nghiép
rat 6 nhiém khéng qua xur Iy nhu: Cong ty C6
phan co khi 75 & xa Ta Thanh Oai, huyén Thanh
Tri. T vi tri N9 dén vi tri N12 do khong tiép
nhan thém ngudn 6 nhiém niao khac cong véi
qué trinh ty lam sach va pha loang boi céc
ngudn nudc khac nhu song Pay qua kénh Van
Dinh nén ham lugng Cr di giam dan.

Ham lugng Ni c6 gia tri thip nhit tai diém
thuong ngudn 1y nudc tir song Hong qua cong
Lién Mac (N1). Ham luong Ni trong cic mau
nudc co gia tri cao tai mot s6 vi tri nhu N6, N7.
Tai vi tri N6 - N7 ham lugng Ni tdng cao do cac
diém nay tiép nhan ngudn nudc thai tir khu cong
nghiép Vin Dién, dic biét 1a Nha may Pin Vin
Pién nén ham luong Ni kha cao.
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Hinh 2. Ham lwong kim logi Cr, Ni trong nudc
song Nhué

QCVN 08:2008/BTNMT: QUY CHUAN
KY THUAT QUOC GIA VE CHAT LUONG
NUGC MAT

Cét A2 - Ding cho muc dich cdp nwée sinh
hoat nhung phai ap dung cong nghé xuw ly phu
hop, bao ton dong thuc vdt thuy sinh, hodc cac
muc dich sw dung nhu logi Bl va B2.

Cot Bl - Dung cho muc dich tuoi tiéu thuy
loi hoac cdac muc dich sw dung khac co yéu cau
chat lwong nuoc twong tw hoac cac muc dich su
dung nhw logi B2

3.2. Ham lwong Cd, Cr, Ni trong cic miu dat

Ham lugng Cd, Cr, Ni trong cic mau dat
song Nhué duoc thé hién trén hinh 3. Hinh 3
cho thiy ham lugng Cd, Cr, Ni trong cic miu
dat su dung nudc tudi cua song Nhué co su
khac nhau giita cac diém lay mau. Ham luong
Cd, Cr, Ni trong cic mau dat giao dong tir 0,15
mg/kg — 0,64 mg/kg; 40,2 mg/kg — 59,7 mg/kg;
32,1 mg/kg — 48,5 mg/kg.

Ham lugng Cd thip ¢ vi tri ddu ngudn D2,
D3, tang 1én ¢ cac vi tri gitta ngudén P35 va P6
va giam dan vé cac vi tri cudi ngudn. Ham
luong Cd tai cac diém D5 va D6 cao hon so véi
cac diém khac nguyén nhan do céc vi tri ny st
dung nudc tudi c6 ham lugng Cd trong nudce
cao hon cac vi tri khac.

Ham luong Cr trong cac mau déat st dung
nude tudi cua song Nhué tang tir vi tri D1 dén vi
tri B35, P6 va giam dan tir D7 cho dén P10 va
ting lai & vi tri P11. Ham lugng Cr trong mau
dat va cidc miu nudc tai vi tri gitta song Nhu¢
déu c6 gia tri kha cao qua d6 cho thdy ham luong
Cr trong cac mau dat chiu anh hudng 16n tir ham
luong Cr trong nudc tudi cua song Nhué.

Ham lwong Ni thap ¢ vi tri du ngudén D2
tang 1én & vi tri D4 va D5 va giam dan vé cac vi
tri cudi ngudn.
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Hinh 3. Ham lwong Cd, Cr, Ni trong dat
s dung nuoc tuoi song Nhué

Things 2014
WThings2014

Hinh 3 cho thay luu vyc song bi 6 nhiém Cd,
Cr, Ni nhat tai vi tri D5 - DB6. Tai cac khu vuc
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nay ham luong Cd, Cr, Ni c¢é gia tri cao hon rét
nhiéu so vdi cac khu vue khac cia luu vuce song
Nhué. Su bién d6i gia tri ctia cac kim loai ning
(Cr, Ni, Cd) trong cic mau dat nghién ctru kha
twong dong véi su bién d6i gia tri cua cac kim
loai ning (Cr, Ni, Cd) trong cidc miu nudc
twong Gmg vé khong gian. Cac két qua nghién
clru c6 gia tri tuong dong vaoi két qua cia cac
nghién vé ham lugng kim loai ning (Cd, Cr, Ni)
trong cic mau dit ¢ ngoai thanh Ha ndi
(Nguyen et al., 2007; Ho et al., 2000).

3.3. Panh gia 4nh hwéng ciia nwéc séng
Nhué dén ham lwong Cd, Cr, Ni trong dat sir
dung nwéc twéi tir song Nhué

Pé danh gia mdi trong quan gitra ham luong
Cd, Cr, Ni trong nuéc va ham luong Cd, Cr, Ni
trong dat st dung nudc tudi tir song Nhugé, sir
dung phuong phép phéan tich twong quan bang
viéc tinh toan hé sé twong quan Pearson
(Cantwell at al., 2002). Két qua tinh toan mbi
tuong quan gitta ham luong Cd, Cr, Ni trong
nuéc voi ham luong Cd, Cr, Ni trong dat dugc
trinh bay & hinh 4. Hinh 4 cho thiy hé s6 twong
quan Pearson kha cao giao dong tur 0,61 — 0,76.
Hé s6 twong quan nay ching t6 vi tri c6 ham
lugng Cr, Ni trong nudc tudi cao thi ham luong
kim loai ning trong dit ciing rat cao. Viéc sir
dung nudc tudi cua song Nhué anh huong dén
ham luong cua cac kim loai ning trong dat.
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Hinh 4. M6i twong quan giita ham heong Cr, Ni
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4. KET LUAN

Chat luong nudc tudi cua song Nhué co su
bién d6i manh mé theo chiéu dai dong song.
Ham lugng Cd, Cr, Ni trong cac mau nudc giao
dong tur <0,001 mg/L; 0,002 mg/L- 0,006 mg/L;
0,013-0,025 mg/L, déu nim trong tiéu chuan
cho phép d6i véi chat luong nuwéc mit ding cho
muc dich cdp nudc sinh hoat cot A2 - QCVN
08:2008/BTNMT. Ham lugng Cd, Cr, Ni trong
cac mau dat giao dong tir 0,15 mg/kg — 0,64
mg/kg; 40,2 mg/kg — 59,7 mg/kg; 32,1 mg/kg —
48,5 mg/kg.

Ham luong Cd, Cr, Ni trong cic mau nudc
va dat st dung nudc tudi cua song Nhué cod su
khac nhau gitra cac diém 1dy miu.

Méi tuong quan giita ham lugng Cd, Cr, Ni
trong nudc voi ham luong Cd, Cr, Ni trong dét
kha cao, hé sé turong quan Pearson giao dong tir
0,61 - 0,76. Qua trinh st dung nudc song Nhu¢
dé 1am nudc tudi cho ndng nghiép ciing di tich
liiy mot lugng 16n ham lwong KLN trong dat.
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Abstract:
CONCENTRATION OF Cd, Cr, Ni IN THE WATER AND SOIL
ON THE NHUE RIVER SYSTEM

The heavy metal pollution of water in the Nhue River, that receives wastewater from the To Lich
and Kim Nguu River system, was investigated together with the effects of use of this water for the
irrigation of the surrounding farmland. Twelve water samples and 12 soils samples were collected
from 12 locations in the Nhue River i 6/2016 for heavy metal analyses. The concentration of Cd, Cr
and Ni in the water samples ranged from <0,001 mg/L; 0,002 mg/L- 0,006 mg/L; 0,013-0,025 mg/L,
were in the limitation of Vietnamese standard for suface water that used for domestic purpose (A2 -
QCVN 08:2008/BTNMT). The concentration of Cd, Cr, Ni in the soil samples ranged from 0,15
mg/kg — 0,64 mg/kg; 40,2 mg/kg — 59,7 mg/kg; 32,1 mg/kg — 48,5 mg/kg. The results showed that
heavy metal concentrations of Cd, Cr, Ni in the soil samples were much different between locations.
The relation coefficient between heavy metal concentration of Cd, Cr, Ni of water sample and soil
sample was very high, Pearson coefficient ranged from 0.61-0.76 for Cd, Cr and Ni. The results
showed that using irrigation water from the Nhue River effected to cumulate heavy metal
concentration in the agrilculrural soil.

Keywords: Agricultural Soil, Heavy Metal, Nhue River.
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