NGHIEN CUU HAM LUQNG Cu, Pb, Zn TRONG PAT NONG NGHIEP
DO ANH HUONG CUA NUOC TUOI SONG NHUE

Nguyén Thi Lan Huong'

Tom tat: CAc mdu ddt - nuwée dwoc ldy tai hai thoi diém 7/2011 (mia muwea) va thang 3/2012
(mba khd), doc theo chiéu dai sdong Nhué tir cong Lién Mac - Ha Ngi dén Phii Ly - Ha Nam dé
nghién ciru anh hwéng ciia nuede twdi dén sw tich luy ham heong Cu, Pb va Zn trong ddt. Ham lwong
Cu va Zn trong cac mdu dat do dwgc tai mot sé vi tri vueot qua tiéu chudn cho phép doi véi ham
lirong kim logi ning trong dat (QCVN 03:2008/BTNMT). Méi tirong quan giita ham liong Cu, Pb,
Zn trong miede va trong dat 13 kha cao, hé so twong quan Pearson giao dong tir 0,79 - 0,91. Piéu dé
chitng 16 rang viéc sir dung nudc tedi cia sdng Nhué dnh huong dén sw tich liiy ham lwong Cu, Pb
va Zn trong dat. Tai diém c¢é ham heong Cu, Pb, Zn trong nuéc twéi thdp thi ham lwong trong dit
ciing rdt thap, nguoc lai tai diém c6 ham lwong Cu, Pb, Zn trong nudc twéi cao thi ham ligng trong

dat ciing ting cao.

Tir khéa: Song Nhué, Kim loai ning, DAt ndng nghiép

1. MO PAU

Hién nay, viéc sit dung nudc thai lam nudc
tudi cho nong nghiép kha phd bién khong chi &
Viét Nam ma trén toan thé gigi. Bén canh nhimng
loi ich (tan dung duoc ngudn dinh dudng trong
nude thai), st dung nudc thai lam nude tudi cod
nhitng mat han ché nhat dinh: nguyén nhan trong
ngudn nude thai co chira rat nhiéu nguyén t6 kim
loai ning (KLN) c6 hai cho co thé con ngudi
(cadimi, k&m, chi, thuy ngan,...), cic chat hitu co
doc hai kho phan huy, cac loai vi tring gay bénh...
Nhirng chat doc hai trén s& duoc tich dong trong
cay luong thuc, rau qua va gy hau qua nghiém
trong cho con ngudi néu an phai...

Khéc véi chat thai hitu co c¢6 thé tu phan huy
trong da s truong hop, cac KLN khi da phong
thich vao moi trudng s& ton tai lau dai. KLN
tich tu vao cac md séng qua chudi thirc in va
tiém 4n rui ro tich luy trong co thé con ngudi.
Qua trinh nay bat dau voi ndong do rat thap cua
KLN ton tai trong nudc hodc cdn léng, sau do
dugc tich tu nhanh trong cac dong vat va thuc
vat sdng trong nude. Tiép dén 1a cac dong vat
khac str dung cac dong va thuc vat nay lam thic
an, din dén nong do cac KLN dugc tich liy
trong co thé sinh vat trd nén cao hon. Cudi
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cung, ¢ sinh vat cao nhat trong chudi thirc in
(thuong 1a con nguoi), ndong d6 KLN sé du 16n
dé gay doc.

Séng Nhué bt ngudn tir cong Lién Mac - Ha
Noi chay doc theo thanh phé Ha Noi dén tan
Phu Ly - Ha Nam. S6ng Nhué c6 dién tich luu
vie 1070 km? (Trinh n.nk., 2007). Nudc tir hé
théng séng T6 Lich va Kim Nguu- Ha Noi
thuong xuyén xa vao song Nhué véi luu hugng
trung binh tir 11 - 17m°/s, luu lugng cuc dai dat
30m*/s (Trinh n.n.k., 2007). Theo nhiéu két qua
nghién ctru, ham lugng Cd, Cu, Cr, Pb, Zn, Ni
trong nudc cia hé thong séng T6 Lich va Kim
Nguu kha cao do su d6 thai truc tiép tir cac nha
may, xi nghiép doc hai bén bo song (Nguyen
n.n.k., 2007; Ho n.n.k., 2007) Ngoai ra, doc theo
séng Nhué con c6 rat nhiéu nha may, xi nghiép,
lang nghé thu cong san xuat va ché bién kim
loai da thai truc tiép chat thai xuéng dong séng
khéng qua xir 1y. Vi thé, nuéc song Nhué duoc
du doan c6 do 6 nhiém KLN rit cao, dic biét 1a
tai dia diém chay qua huyén Thanh Tri noi giao
nhan nudc thai tir hé thong song To6 Lich va
Kim Nguu. Song Nhué cung cap nude tudi cho
hon 100.000 ha dat nong nghiép, trong do bao
gom 80.000 ha dat néng nghiép thude ving Ha
Noi va 20.000 ha dat ndng nghiép viing Ha Nam
(Trinh n.n.k., 2007). Do do6, viéc nghién ciru
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ham lugng Cu, Pb, Zn trong dit nong nghiép do

Bang 1. Vi tri lay miu va ki hi¢u miu
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Hinh 1. So do vi tri ldy mdu

QCVN 08:2008/BTNMT: QUY CHUAN KY THUAT
QUOC GIA VE CHAT LUGNG NUGC MAT
Cot A2 - Dung cho muc dich ccfp nudc sinh hoat
nhung phdi dp dung cong nghé xit Iy phu hop, bao
ton dong thuc vdt thuy sinh, hodc cac muc dich si
dung nhw loai BI va B2.
Cot Bl - Dung cho muc dich twdi tiéu thuy loi
hodc cdc muc dich siv dung khdc c¢é y8u cau chat
lwong nuoc tuwong tw hodc cac muc dich st dung
nhu loai B2
Hinh 2. Ham luong kim loai Cu, Pb, Zn trong
nuoc song Nhué vao mua mwa va mua kho
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2.2.2. Phan tich ham lwong KLN tong so
trong dit

Mau dat qua rdy 2 mm dugc pha hiy trong
binh Kjeldahl v&i dung dich cuong thuy (ty 1¢
dat/dung dich: 1/10). Mau sau khi dé ngudi
dugc chuyén vao binh dinh mac 50 ml va loc
qua gidy loc loai xenlulo khong tro, c6 c& 16
trung binh khoang 8um va c¢6 dudng kinh 150
mm. Dich loc dugc sir dung dé xac dinh ham
lugng Cu, Pb va Zn trén may AAS (Perkin
Elmer AA 800) (Committee of Soil Standard
Methods for Analyses and Measurements, 1986)

I11. KET QUA VA THAO LUAN

1. Ham luwgng Cu, Pb, Zn trong nwdc song
Nhué

Ham lugng Cu, Pb, Zn trong nudc song
Nhué tai cac thoi diém 1dy mau duoc trinh bay &
hinh 2. Hinh 2 chi ra rang ham luong Cu, Pb va
Zn trong cdc mau nudc tai song Nhué co su
khac nhau gitta cac vi tri 1dy mau va thoi diém
ldy mau.

Ham luong Cu, Pb va Zn trong cdc mau nuée
dao dong tur 0,039 mg/L- 0,328 mg/L; 0,009
mg/L - 0,045 mg/L va 0,150 mg/L - 1,213 mg/L
vao mua kho va tir 0,012mg/L - 0,033 mg/L;
0,006 mg/L- 0,017 mg/L va 0,087 mg/L- 0,197
mg/L vao mua mua. Vao mua mua, nudc song
Nhu¢ dugc pha lodng boi nudc mua va nudc
séng Hong, két hop qué trinh tu 1am sach nén
ham luwong cic kim loai ning kha thap va ham
lwong tai c&c vi tri 1dy mau tir dau séng dén cudi
song dao dong khong nhiéu. Ham luong Cu, Pb,
Zn do dugc vao mua mua déu nam trong tidu
chuan cho phép ddi voi chat lugng nudc mit
ding cho muc dich cép nude sinh hoat cot A2 -
QCVN 08:2008/BTNMT. Vao mua kho, khi
lugng mua kha it va khdng c6 su pha lodng cua
nudc mua thi ham lugng Cu, Pb, Zn trong nudc
¢ sy bién dong kha 16n. Hinh 2 chi ra c6 dén
6/12 vi tri ¢c6 ham lugng Pb, 2/12 vi tri ¢c6 ham
lugng Cu va 1/12 vi tri ¢c6 ham lugng Zn trong
c4c mau nudc sdong Nhué vuot qua tiéu chuin
cho phép d6i véi chat lwong nuwdc mat ding cho
muc dich cip nuéc sinh hoat c6t A2 - QCVN
08:2008/BTNMT.

Tai diém thuong ngudn liy nudc tir song
Hong qua cong Lién Mac ham lugng Cu, Pb va
Zn trong nudc song Nhué co gia tri rat thap.
Ham lugng Cu, bat dau ting nhanh tir vi tri
WS2 dén vi tri WS35, nguy@n nhan cia su ting

nhanh nay do tai vi tri WS2 bat dau tiép nhan
ngudn nude thai 6 nhiém tir khu cong nghiép va
nuéc thai cac hd dan cu. Dién hinh nhu cum
cdng nghiép Phi Minh (x4 C6 Nhué, Tir Liém)
do cdng ty C6 phan dau tu va xay dung Viét Ha
lam chu dau tu, va KCN Tir Liém, nuéc thai tir
c4c khau rira khuon mau sau khi dac nhém, rira
ban kém, nhudm vai, bao nhwa... chua c6 hé
thong xir 1y nude thai tip trung, nén toan bo
nude thai tir cum cong nghiép xa thiang ra séng
Nhué. Con tai vi tri WS35 thi nhan mot luong 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 khong qua xir Iy nhu: Cong ty CO
phan co khi 75 & x4 Ta Thanh Oai, huyén Thanh
Tri. Tir vi tri WS9 dén vi tri WS12 do khdng
tiép nhan thém ngudn 6 nhidém nao khac cong
V41 qua trinh tu 1am sach va pha loang boi cac
ngudén nude khac nhu séng Pay qua kénh Van
Dinh nén ham luong Cu da giam dan.

Ham lugng Pb c6 gia trj thip nhit tai diém
thuong ngudn 1y nudc tir song Hong qua cong
Lién Mac (WS1). Him lugng Pb trong cac mau
nudc ¢ gia tri cao tai mot sO vi tri nhu WS5,
WS6, WS7 va WS12. Tai vi tri WS5 - WS7
ham luwong chi ting cao do cac diém ndy tiép
nhan ngudn nude thai tir khu cong nghiép Vin
Dién, dic biét 12 nha may pin Van Dién nén
ham luong chi kha cao; tai vi tri WS12 ¢6 ham
luong Pb cao do vi tri iy mau chi cach dudng
qudc 10 1A vai trim mét nén anh hudng ciia cac
hoat dong giao thong din dén ham Ilugng
Pbciing cao hon cac diém khéc.

Ham luong Zn trong nudc song Nhué tai
dlem thuong ngudn lay nuaoce tir song Hong qua
cong Lién Mac c6 gia tri rat thap. Ham luong
kém bét dau tang dot bién tai vi tri WS2 va giam
dan tir vi tri WS5 vé cudi ngudn. Nguyén nhan
Cua sy tang nhanh tai vi tri WS2 do tai vi tri
WS2 tiép nhan ngudén nudc thai 6 nhidm cta
cum cong nghiép Phii Minh (x4 C6 Nhué, Tur
Liém) do cdng ty C6 phan dau tu va xay dung
Viét Ha 1am chit du tu, nude thai tir cac khau
rira khuén mau sau khi dac nhom, rira ban kém,
nhudm vai, bao bi nhya... chua c6 hé théng xur
ly nudce thai tap trung, nén toan by nudc thai tir
cum cong nghiép xa thang ra song Nhué. Tt vi
tri WS9 dén vi tri WS12 do khong tiép nhan
thém ngudn 6 nhiém ndo khac cong voi qua
trinh tu 1am sach va pha lodng boi cac ngudn
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nudc khac nhu song Pay qua kénh Van Dinh
nén ham luong Zn da giam dan.

2. Ham lugng Cu, Pb, Zn trong cac miu dat

Ham Iuong Cu, Pb, Zn trong c4c mau dat song
Nhué dugc thé hién trén hinh 3. Hinh 3 cho thay
ham lwong Cu, Pb, Zn trong cac mau dét st dung
nudc tudi cua song Nhué co sy khac nhau gitra
cac diém liy mau va thoi gian ldy mau. Ham
luong Cu, Pb, Zn trong cac mau dat dao dong tur
22,0 mg/kg - 99,2 mg/kg; 30,1 mg/kg - 68,3
mg/kg; 119,3 mg/kg - 259,3 mg/kg vao mua khé
va tir 20,2 mg/kg - 79,4 mg/kg; 24,1 mg/kg -
66,7mg/kg; 110,7mg/kg - 244,6 mg/kg vao mua
mua. Mua mua ham lugng Cu, Pb va Zn trong
cac mau dat thap hon so véi mia kho.

Ham luong Cu thip & vi tri dau ngudn SSI,
tang l&n ¢ cac vi tri gitra nguon SSZ va SS5 va
giam dan vé cac vi tr1 cubi nguon Ham lugng
Cu do dugce tai mot sd diém lay mau dat da vuot
qué tiéu chuan cho phép ddi v6i ham luong kim
loai Cu trong dat - QCVN 03:2008/BTNMT:
WS2 (58,1 mg/kg - 62,4 mg/kg, vugt qua 1,16 -
1,25 lan), WS4 (56,1 mg/kg - 62,5 mg/kg, vuot
qua 1,12 - 1,25 lan), WS5 (79,4 mg/kg - 99,2
mg/kg, vuot qua 1,59 - 1,98 lan), WS6 (59,8
mg/kg - 61,8 mg/kg, vuot qua 1,2 - 1,24 lan).
Ham luong Cu tai cac diém nay cao hon so véi
cac diém khac nguy@n nhan do céc vj tri ndy st
dung nudc tudi c6 ham lugng Cu trong nudc
cao hon cac vi tri khac.

Ham lugng Pb trong c4c mau dat st dung nudc
tudi ciia song Nhué tang tir vi tri SS1 dén vj tri
SS5 va giam tai vi tri SS11 va tang 1én tai Vi tri
SS12. Tét ca cac gia tri ham luong Pb do duoc
trong mau dét vao mua mua va mua kho déu nim
trong tiéu chuan cho phép - QCVN 03:2008/
BTNMT, nhung qua hinh 3 cho thiy c6 mot sb
mau c6 ham lugng Pb rat cao nhu tai vi tri WS5
(68,3 mg/kg) d& tiém can v6i dudng tiéu chuan
cho phép. Ham luong chi trong miu déat va cac
mau nude tai vi tri gitta song Nhué déu co gia tri
kha cao qua d6 cho thdy ham luong chi trong cac
mau dat chiu anh hudng 16n tir ham luong chi
trong nudc tudi cuia song Nhué.

Ham luong Zn thip ¢ vi tri dau ngudn SS1
tang 1én & vi tri SS2 va SS5 va giam dan vé céac

vi tri cudi nguén. Ham lugng Zn do duoc tai hai
diém SS2 (244,6 mg/kg - 259,3 mg/kg) va SS5
(218,4 mg/kg - 220,3 mg/kg) dd vuot qua tiéu
chuan cho phép d6i v6i ham lugng kim loai Zn
trong dat - QCVN 03:2008/BTNMT tir 1,22 -
1,30 lan; va 1,09 - 1,10 lan.

Hinh 3 cho thdy luu vuc séng bi 6 nhiém Cu,
Pb, Zn nhét tir vi tri WS2 dén vi tri WS6. Tai
cac khu vuc nay ham luegng Cu, Pb, Zn ¢6 gia tri
cao hon rat nhiéu so voi cac khu vuc khéc cua
luu vuc séng Nhué. Cac vi tri SS4 va vi tri SS6
da c6 dau hiéu 6 nhim Cu. Cac vi tri SS2 va
SS5 da c6 dau hiéu & nhiém ca Cu va Zn. Ham
lwong Pb tai cac diém nay ciing rat cao da tiém
can véi duong gioi han cho phép déi véi ham
lwong kim loai ning trong dat.
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QCVN 03:2008/BTNMT: QUY CHUAN
KY THUAT QUOC GIA VE GIOI HAN CHO
PHEP CUA KIM LOAI NANG TRONG DAT

Cot 1 : Ap dung cho dit nong nghiép.

Hinh 3. Ham lwong Cu, Pb, Zn trong dit sir
dung nudc twoi song Nhué
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3.3. Panh gia dnh hwéng ciia nwéc séng
Nhué dén ham hrong Cu, Pb, Zn trong dit sir
dung nwéc twdi tir song Nhué

Pé danh gia mdi trong quan gitra ham luong
Cu, Pb, Zn trong nudc va ham lugng Cu, Pb, Zn
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 n.n.k., 2002).

Két qua tinh todn mdi twong quan giita ham
luong Cu, Pb, Zn trong nudc véi ham lugng Cu,
Pb, Zn trong dat dugc trinh bay ¢ hinh 4. Hinh 4
cho thay hé s6 twong quan Pearson kha cao dao
dong tir 0,79 - 0,93, trong d6 mbi twong quan cia
ham luong Cu trong nudc va trong dat 1a chat
ché nhit (r = 0,93), tiép dén 1a ham luong Zn (r =
0,91) va cudi cung 13 ham lwong Pb (r = 0,79).
Hé s6 tuong quan ndy chimng to vi tri ¢ ham
lugng Cu, Pb, Zn trong nudc tudi cao thi ham
lwong kim loai ning trong dat ciing rat cao.

Viéc str dung nudc tudi cia song Nhué anh
huong dén ham luong cua cac kim loai ning
trong dat. So sanh tai 3 khu vic nghién ciu
ham luong kim loai nang trong nudc va ham
lugng kim loai nang trong dat: diém dau nguén
WS1, SS1 (Thuy Phuong), giita ngudén WSS3,
SS5 (Thanh Liét) va cudi ngudon WS12, SS12
(Hoang Pong) dé nhan rd hon diéu nay.

Bang 2. So sanh ham lwgng kim loai ning trong
dit va trong nwéc tai 3 khu vire nghién ciru

bia diém

Thugng Gitra Cuéi

5 nguon nguon nguon
ﬂzﬁg (Thuy | (Thanh | (Hoang
KLN Phuong) Liét) bong)
Trong | Cu 0,039 0,328 0,064
nudc | Pb 0,009 0,045 0,033
(mg/l) | Zn 0,154 0,565 0,150

Trong | Cu 22,0 99,2 25,2

dit | Pb 30,1 68,3 61,5
(mg/kg) | Zn 127 220,3 119,3

T bang 2 nhan thiy rang tai diém c6 ham
luong Cu, Pb, Zn trong nudc tudi thip thi ham
luong kim loai ning trong dat ciing rat thap.
DPiém c6 ham lugng Cu, Pb, Zn trong nude tudi
cao thi ham lugng kim loai ning trong dat ciing

rat cao. Nhu vay viéc st dung nudc tudi ly tir
song Nhué c¢6 ham lugng luvgng Cu, Pb, Zn cao
d4 anh huong dén ham Cu, Pb, Zn) trong dit.

4. KET LUAN

Chat luong nudc tudi cua song Nhué co su
bién d6i manh mé& theo chiéu dai dong song.
Mtc d6 6 nhiém cta song thé hién 18 rét vé mua
khd. Mot s6 mau nude da co ham lugng Cu, Pb,
Zn vuot qua tiéu chuan cho phép ddi véi chit
luong nuéc mat cdt A2 - QCVN
08:2008/BTNMT (WS2: 1,213 mgZn/L vuot
1,213 lan; WS5: 0,328 mgCu/L vuot 1,64 lan;
0,045mgPb/L vuot 2,25 lan).

Ham lugng Cu, Pb, Zn trong cic mau dat su
dung nudc tudi ciia song Nhué c6 su khac nhau
gitra cac khu vuc nghién ciru va gitra cac mua
nghién ctru. Ham lwgng Cu va Zn do duoc tai
mot s diém 1dy mau dat da vuot qua tiéu chuin
cho phép d6i v6i ham luong kim luong ning
trong dat - QCVN 03:2008/BTNMT (WS2: 58,1
- 62,4 mgCu/kg vuot 1,16 - 1,25 lan, 244.6 -
259,3 mgZn/kg; WS4: 56,1 - 62,5 mgCu/kg
vuot 1,12 - 1,25 lan; WS5: 79,4 - 99,2
mgCu/kg vuot 1,59 - 1,98 lan, 2184 -220,3
mgZn/kg vuot 1,09 - 1,10 lan; WS6: 59,8 - 61,8
mgCu/kg vugt qua 1,2 - 1,24 lan).

Mbi twong quan giita ham lugng Cu, Pb, Zn
trong nuéc véi ham lugng Cu, Pb, Zn trong dét
khéa cao, hé sb twong quan Pearson giao dong tir
0,79 - 0,91, trong d6 mdi twong quan ctia ham
luong Cu trong nudc va trong dat 14 chat ché
nhat (r = 0,93), tiép dén 1a ham luong Zn (r =
0,91) va cudi cung 1a ham luong Pb (r = 0,79).
Qua trinh st dung nudc séng Nhué dé lam nuéc
tudi cho ndng nghiép cing da tich lay mét
lwong 16n ham luong KLN trong dat.
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Hinh 4. Méi tuwong quan giita ham heong Cu. Pb, Zn trong nude va trong dat
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Abstract
THE EFFECT OF IRRIGATED WATER FROM THE NHUE RIVER ON THE
ACCUMULATION OF CD, CR AND CU IN THE AGRICULTURAL SOIL

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 at rainy season (8/2011) and dry season (3/2012) for heavy
metal analyses. The results showed that heavy metal concentrations of Cu, Pb and Zn in the soil
samples were much different between locations and seasons. Most of soils samples had Cu and Zn
concentrations were over limitation of Vietnamese standard for agricultural soil
(03:2008/BTNMT). The relation coefficient between heavy metal concentration of Cu, Pb and Zn of
water sample and soil sample was very high, Pearson coefficient ranged from 0.79-0.91 for Cu. The
results showed that using irrigation water from the Nhue River effected to cumulate heavy metal
concentration in the agrilculrural soil.

Keywords: Nhue River, Heavy Metal, Agricultural Soil

Nguoi phan bién: TS. Pham Thi Ngec Lan BBT nhdn bai:  12/3/2014

Phdn bién xong: 30/6/2014

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 45 (6/2014) 89



