Nghién ciru

PANH GIA MUC PO TiCH LUY MOQT SO KIM LOAI NANG
TRONG TRAM TiCH SONG MA POAN CHAY QUA TiNH
THANH HOA

Bui Thi Thu', Cao Hoang Anh?
"Truong Pai hoc Tai nguyén va Moéi truong Ha Noi
2T(X)ng Cuc Moi truong, Hoc vién Cao hoc
Truong Pai hoc Tai nguyén va Méi truong Ha Noi

Tém tit

Nham déanh gid mikc d6 tich liiy mot sé kim loai ndng trong tram tich séng Ma,
ham lwong Cu, Pb, Zn, Cd va Cr trong tram tich tir thang 1 dén thang 5 nam 2021 tai
15 vi tri 6 séng Md doan chay qua tinh Thanh Hoa da dwoc xdc dinh. Két qua nghién
citu cho thay, ham lirong kim loai ning trong tram tich dao déng tir 0,06 - 0,71 mgCd/
kg tram tich khé; 16,3 - 102,0 mgPb/kg tram tich khé; 15,2 - 77,6 mgCr/kg tram tich
khé; 15,5 - 123,2 mgCu/kg tram tich khé; 27,8 - 233,4 mgZn/kg tram tich khé. Cdc kim
logi Cu, Cd, Cr, Zn déu c6 gid tri thap hon QCVN 43:2017/BTNMT. Pa sé cdc vi tri
ham heong cdc kim logi ndng nam trong khoang TEC - PEC khi so sdnh véi tiéu chudn
US - EPA ciia My. Pdnh gid mike d3 tich lity kim loai ning trong tram tich bang chi sé
tich lity dia chat Ig@ tai phdn lon cac vi tri cac kim loai co n?Lic do khong 6 nhiém va 6
nhiém nhe, cho thay mirc do 6 nhiém kim logi nang trong tram tich song Ma doan chay
qua tinh Thanh Hoa o murc nhe.

Tiwr khéa: Tich Iiy; Kim loai néng; TrAm tich; Song Ma; Tinh Thanh Héa.

Abstract

Assessing the accumulation of heavy metals in sediments of Ma River in Thanh
Hoa province

This study aims to assess the accumulation of some heavy metals in sediments of
Ma River in Thanh Hoa province. Sediment samples were collected at 15 sites along
the river from January to May 2021 for analysing the concentration of Cu, Pb, Zn, Cd
and Cr. The results showed that the concentrations of heavy metals were 0.06 - 0.71
mgCd/kg dry sediment, 16.3 - 102.0 mgPb/ kg dry sediment, 15.2 - 77.6 mgCr/ kg dry
sediment, 15.5 - 123.2 mgCu/ kg dry sediment, 27.8 - 233.4 mgZn/ kg dry sediment. The
levels of Cu, Cd, Cr and Zn in Ma River's sediment were lower than levels regulated
in the QCVN 43:2017/BTNMT. The concentrations of heavy metals at most sampling
sites were found to range in the TEC - PEC range, as compared to US - EPA standards.
Assessing the accumulation of some heavy metals in sediments by I, index showed
that most studied sites were no or low heavy mental pollution. This indicated that the
levels of heavy metal pollution in sediments along Ma River in Thanh Hoa province
were low.

Keywords: Accumulation; Heavy metals; Sediment; Ma River; Thanh Hoa
province.
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Nghién cuu
1. Pit van dé

Téc d6 tang truong kinh té nhanh
chong ¢ Viét Nam hién nay dang gay ap
luc 16n 1én céc nguodn tai nguyén nudc
cia Qudc gia. Qua trinh phét trién cong
nghiép, néng nghi¢p va dich vu nhu y
té, du lich, thwong mai da lam cho méi
truong nudce, tram tich bi 6 nhiém. Trong
s6 cac chi s6 6 nhiém, 6 nhiém kim loai
ning 1a mot trong nhitng chi s6 duoc quan
tdm nhiéu boi doc tinh va kha nang tich
Ilily sinh hoc cua chung. Sy tich tu kim
loai nang s& anh hudng dén doi sdng cua
céc sinh vat thuy sinh, gdy danh huong dén
cac loai dong vat khac va stc khoe con
ngudi thong qua chudi thic @n. Trong
nhitng nam gan ddy, di c6 nhiing nghién
ctru vé danh gia qua trinh tich lity céc kim
loai ndng trong trAm tich tai cac song hodc
ctra bién [1 - 3].

Song Ma 1a mdt con song cua Viét
Nam va Lao c6 chiéu dai 512 km, trong d6

phan trén lanh thd Viét Nam dai 410 km.
Khu vuc song Ma chay qua dia ban tinh
Thanh Héa chiu anh hudng mét sé ngudn
nude xa thai d6 ra séng tir hoat dong kinh
doanh san xudt cua cac nha mdy thuy
dién, hoat dong san xuét cac khu, cum
cong nghiép trén dia ban, bén bai kinh
doanh vt liéu xay dung, xang dau thai tir
tau thuyén,...[4]. O Viét Nam, d3 c6 mot
s0 nghién ctru xac dinh ham lugng kim
loai tai cac khu vuc mién Trung [5, 6].
Tuy nhién, chua c6 nghién ctru vé danh
gia mirc dg tich Iy kim loai nang dugc
thuc hién tai song Ma doan chay qua tinh
Thanh Hoa.

Bai béo trinh bay két qua danh gia su
tich Iy cac kim loai nang (Cu, Pb, Zn, Cd
va Cr) trong tram tich song Ma doan chay
qua tinh Thanh Hoéa. Két qua nay gép
phan cung cép co so khoa hoc cho viéc
kiém soat chat lwong tram tich va quan ly
mdi trudong tai khu vuc nghién cuu.

2. Khu vue va phwong phap nghién ciru

2.1. Khu vwc nghién ciru

T .- - +

T -
¥
T T A

T LN

Hinh 1: So dé cdc diém ldy méu tram tich séng Ma doan qua tinh Thanh Héa
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Déi twong nghién ctru: Kim loai ning
(Cu, Pb, Cd, Zn, Cr) va tram tich song Ma
doan chay qua tinh Thanh Hda.

Thoi gian thyc hién: Tir thang 1 dén
thang 5 nam 2021.

Tién hanh ldy mau tai 15 vi tri, cac
mau duoc 1dy theo chiéu dong chay cua
song tir huyén Mudng Lat dén thi x3 Sam
Son, tinh Thanh Hoéa (Hinh 1). Cac vi tri
lay mau duoc ki hiéu tir SM1 dén SM15.

2.2. Phwong phdp thuc nghiém

a. Phirong phdp ldy mau

Mau trdm tich dugc lay theo hudng
dan ctia TCVN 6663-13:2015 (ISO 5667-
13:2011) [7]. Mau tram tich duoc thu
thap truc tiép bang bang thiét bi 1dy mau
chuyén dung. Kiéu gau Peterson (Wildco,
Mg¥). Dién tich viing ldy mau: 20 cm x 20
cm x 20 cm. Gau dugc tha xudng song
va ngoam mot luong trdm tich xac dinh
theo thé tich ctia gau. Trdm tich tir giu
l4y mau duogc tha ra khay 600 cm? va tron
déu. Luong tram tich vira du (khoang 500
g) dugc chuyén vao céc thi zip polyetylen
¢6 nhin mau va bao quan trong hop xop,
bao quan lanh.

Mau trim tich dugc bao quan va xu
ly theo huéng dan cia TCVN 6663-15:
2004 (ISO 5667-15:1999) [8].

b. Phuwong phdp phan tich trong
phong thi nghiém

Hé s6 kho kiét xac dinh theo TCVN
4048:2011 [9]. Kim loai nang xac dinh
theo US EPA method 3051A [10]. Mau
tram tich dugc déng nhit va nghién mau
rdi cho qua ray 0,2 pm. Can 1,0 £ 0,01g
mau tram tich kho vao trong cdc thity tinh
chiu nhi€t 250 ml. Thém 4 ml HNO, (1:1)
va 10 ml HCI (1:4). Pay miéng cbc bang

Nghién ciru

nap kinh. Pun trén bép dién & nhiét do
< 95°C. Pun néng dung dich va hoi luu
khoang 30 phut. bé ngudi ¢ nhiét do
phong, chuyén vé binh dinh muc 100 ml,
dinh murc béng nuée cat. Loc léiy dich
chiét bang gidy loc Whatman. Trudc khi
phan tich, diéu chinh néng d6 CI, hit 5
ml dung dich da chuén bi & trén vao binh
dinh mtrc 50 ml, dinh mtc béng nudc cat,
lic déu. Loc mau qua mang loc 0,45 pm
trudc khi thuc hién phan tich trén thiét bi
ICP-MS Thermo.

Ham luong kim loai ning trong trim
tich song Ma dugc xac dinh theo cong
thirc:

Cdo.Vdm.fk
X = 2=

m

(mg/kg tram tich kho);

Trong do: C, 1a ndng d6 do dugc
trén thiét bi ICP - MS (ug/L); V,_1a thé
tich mau (L); f: hé s6 pha lodng; k 1a hé s6
kho kiét ctia tram tich va m 13 khéi lugng
mau (g)

c. Phuong phap danh gia muc do
tich lity kim logi ndng trong trdam tich

Dénh gid mtrc dd tich liy kim loai
ning trong trim tich theo chi s tich liy

dia chat nhu sau: Igo = log, 1 5’1‘3 [11]

Trong d6: C: ham lugng cua kim

loai X trong mau trdm tich nghién ctru; B,
1a gi4 tri nén ctia kim loai X trong vo Trai
dat [12]. 1,5: Hé s6 dugc dua ra dé giam
thiéu tic dong cia nhitng thay doi co thé
xay ra d6i voi gia tri nén do nhimng bién
d6i vé thach hoc trong trim tich.

Mirc @6 6 nhiém trdm tich dua theo
chi s6 L., duoc phén loai theo 7 mirc nhu
sau: khong 6 nhiémN(IgeO <0); 6 nhiém nhe
O<I  <1) ? nhieém trung bi,nh 1< Igeo
< 2); tur 6 nhiém trung binh dén 6 nhiem
nang (2<1 <3); 6 nhiémnang <1 <
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Nghién cuu

4); tir 6 nhiém nang dén rat nghiém trong

(4=<I,<5vad nhiém rat ning (I, >5)
d. Phwong phdp xir Ii 56 liéu

Céc s liéu két qua dugce xir ly bang
phan mém Excel. Két qua phan tich
dugc dbi chiéu v6i quy chuin Viét Nam

3. Két qua va thio luin

QCVN 43:2017/BTNMT- Quy chuén k¥
thuat quéc gia vé chat lugng tram tich
[13], tiéu chuén chat luong trAm tich cta
Canada (2002) [14] va tiéu chudn danh
gia 6 nhiém kim loai ning trong tram
tich theo ham luong tong cia My US
EPA (1997) [15].

3.1. Két qua xdc dinh ham lwong kim loai nang trong tram tich séng Ma doan

chay qua tinh Thanh Hoa

Két qua xac dinh ham lugng céc kim loai Cu, Pb, Zn, Cd, Cr trong trAm tich song
Ma doan chay qua tinh Thanh Hoéa duoc trinh bay trong Bang 1 nhu sau:

Bing 1. Két qud ham lwong kim logi néng trong tram tich séng Ma doan chdy qua tinh

Thanh Hoa
s n Ham lwgng kim loai ning (mg/kg tram tich kho)

Ky higu mau Pb Cu cd Cr Zn
SM1 16,4 27,0 0,09 17,9 28,0
SM2 243 15,6 0,06 15,3 66,8
SM3 34,8 25,5 0,13 23,1 101,5
SM4 38,4 84,2 0,28 31,0 145,0
SM5 50,1 49,1 0,28 29,7 108,5
SM6 55,1 46,2 0,21 424 125,5
SM7 37,8 59,5 0,39 70,1 156,3
SM8 103,5 90,3 0,72 64,6 236,9
SM9 61,1 82,9 0,42 46,2 230,5

SM10 96,7 119,8 0,57 65,4 210,1
SM11 22,8 26,2 0,08 75,2 94,6
SM12 272 24,3 0,16 474 141,2
SM13 24,0 19,9 0,10 70,3 82,4
SM14 38,6 65,1 0,30 04,3 142,6
SM15 45,6 124,4 0,35 78,3 84,8
QCVN 43:2017/

BTNMT 91,3 197 3,5 90 315
ISQG 35 357 0,6 37,3 123
TEC 34,2 28 0,592 56 159
PEC 396 77,7 11,7 159 1532

Két qua phan tich cho thiy tit ca
mau trim tich déu c6 su c¢6 mat cua nim
kim loai (Cu, Pb, Zn, Cd, Cr). Gia tri
ham lugng kim loai dugc so sanh voi
gia tri giéi han cta trAm tich nudc ngot
trong quy chuan ky thuat Quéc gia vé
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chét luong tram tich (QCVN 43:2017/
BTNMT) [13], huéng dan vé tiéu chuan
chét luong tram tich cua Canada [14] va
tiéu chuan danh gia 6 nhiém kim loai
nang trong tram tich theo ham lugng
tong cua My (US - EPA) [15].
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Trong sb 5 kim loai nghién ctru c6 4
kim loai Cu, Cd, Cr va Zn ¢6 ham lugng
thip va nam trong gidi han cho phép cua
QCVN 43:2017/BTNMT. Ham lugng cac
kim loai ¢ cac vi tri léy mau c¢6 muc do
chénh léch nhau khong nhiéu. Riéng kim
loai Pb ¢6 2 vi tri ham lugng vuot qua
gidi han cho phép cia QCVN 43:2017/
BTNMT, nhung ¢ muc d§ khong 16n tur
1,05 dén 1,12 1an tai vi tri SM8 (doan qua
huyén Vinh Ldc) va SM10 (doan nga 3
song giao voi song Chu).

So sanh v6i hudng dan vé chat lugng
tram tich cua Canada, cdc kim loai Pb,
Cu, Cr va Zn & nhiéu vi tri ¢6 gia tri vuot
qua ngudng tac dong xdu dén sinh vat
(ISQG). So sanh véi tiéu chuan cia My
(US - EPA), hau hét cac kim loai & cac
vi tri quan tric ¢6 ham lugng nim trong
khoang TEC (ngudng ndng d6 giy anh
huong) va PEC (ngudng ndéng do chic
chan gay anh huong). Cd c6 ham lugng
thap, & hau hét cac vi tri (trir SM8) ¢ ham
lwong thap hon ngudng tic dong x4du dén
sinh vat (ISQG) va ngudng ndng do giy

Ham lugng KILN (mg'kh triim tich khi)

H
5
®
f L]
H
g s
Ph n

Nghién ciru
anh huong (TEC).

Nhin chung, & hau hét cac vi tri quan
trac ham lugng cac kim loai Pb, Cu, Cd,
Cr va Zn trong trim tich song Mi doan
qua tinh Thanh Hoéa c6 gia tri tuong d6i
thdp. Diéu nay cho thiy chat lwong kim
loai nang trong tram tich séng Ma & muc
tuong doi tot. Cac vi tri tir SM7 dén SM10
va SM13 dén SM15, ham lugng cac kim
loai c6 cao hon cac vi tri con lai. Nguyén
nhan c6 thé do mdi trudng trim tich song
Ma tai cac khu vuc nay da bi anh huong
bdi cac nguff)n thai. Qua khao sat thuc té,
cac vi tri SM7 - SM10 1a c4c diém thudc
huyén Vinh Loc va Thiéu Hoa, song Ma
tai hai vi tri nay chiu anh hudng cia nudce
thai cua cac khu cong nghiép trén dia ban.
Céc vi tri SM13, SM14 chay qua thanh
phé Thanh Hoéa ciing tiép nhan nudc thai
cua khu cong nghiép va cac hoat dong dan
sinh ¢6 anh huong dén chat luong moi
truong nude va tram tich song Ma.

Ham lugng céc kim loai ndng phan
bd dugc thé hién trong Hinh 2.

Cd Cr In

Hinh 2: Biéu dé mirc dp phin bo ham lwong kim logi néng trong tram tich séng Ma doan

chady qua tinh Thanh Hoa
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Nghién cuu

Tir két qua sy phan bd ham lugng
kim loai ning trong trim tich séng Ma
cho thiy su phan bd khong dong déu giita
céc mau va cac vi tri 1y mau. Ham lugng
trung binh cua kim loai ning trong tram
tich song M theo thir ty giam dan nhu
sau: Zn > Cu > Cr > Pb > Cd. O cac diém
14y mAu khac nhau ham luong tong s cua
cac kim loai cling cé su khac nhau. Cu
thé: Pb, Zn, Cr ¢6 ham luong tong s6 cao
nhét tai vi tri SM8, day 1a vi tri song Ma
doan qua huyén Vinh Ldc, doan song tiép
nhan nudc thai cua cac khu cong nghiép,
cum cong nghié¢p trén dia ban huyén Vinh
Loc va Cam Thiy trude d6. Piéu ndy 1am
cho ham lugng mot s6 kim loai trong trAm
tich song Ma doan qua huyén Vinh Loc
(SMS8) cao hon so vdi cac vi tri con lai.
Trong cac diém lay mau thi ham lugng
kim loai trong trAm tich & vi tri SM1, SM2
thip nhat. Qua khao st thyuc té, khu vuc
thuong ngudn khong chiu anh huong cia
cac ngudn thai cong nghiép, dy 1a khu
vuc dau ngudn noi tap trung it dan cu va
hau nhu khong chiu anh huéng cia céc
hoat dong san xuat, kinh doanh.

3.2. Danh gia mirc do tich liy kim
loai néing trong tram tich song Ma doan
chay qua tinh Thanh Hoa

Danh gid mic dg tich liy kim loai
ning trong tram tich bang chi sé tich liy
dia chat L., [7]. Két qua danh gia mirc do
tich lily cac kim loai nang (Cu, Pb, Zn,
Cd, Cr) trong tram tich song Ma doan qua
tinh Thanh Hoa dugc thé hién ¢ Hinh sau:

Tai tit ca céc vi tri chi s tich liy dia
chét I, cua kim loai nang déu nam trong
miurc do khong 6 nhiém va 6 nhiém nhe.

Chi sb tich lily cua Pb, Igeo <0 tuong
duong muc khong 6 nhiém & 5/15 vi tri

1 twong duong mirc 6 nhiém nhe; ch1 co
2/15 vitrico 1 <[, <2tuong duong véi
mirc 6 nhiém trung binh (Hinh 3a). Déi
voi Cu va Zn, ¢6 10/15 vi tr11 , <0, con
lai 5/15 vi tri & mic 6 nhiém nhe (Hinh
3 b,e). Pdi v6i Cd, chi ¢6 vi tri SM8 va
SM ¢c6 0 < I , < 1 cac vi tri con lai déu
co gia tri I < 0 (Hlnh 3¢). TAt cac cac vi
tri quan trac chi sé tich lay I I, cuaCr déu
nho hon 0, diéu d6 cho thay tat ca cac vi
tri déu khong 6 nhiém Cr (Hinh 3 d).

Két qua danh gia muc d6 tich liy kim
loai nang trong tram tich cho thay tai cac
vi tri SM1, SM2, SM11, SM12, SM13 tét
ca 5 kim loai déu khong 6 nhiém (I <0).
Tat ca cac vi tri déu khong 6 nhiém Cd.
Da s cac vi tri 6 nhiém Pb & mirc nhe. Vi
tri SM8 ¢6 4 kim loai Pb, Cu, Cd va Cr 6
nhiém & mic d6 nhe. Diéu nay cho thay vi
tri SM8 1a vi tri 6 nhiém kim loai 16n nhat
trong 15 vi tri quan tréc.

lay mau; con lai 13/15 vi tri ¢6 0 < L., <

Tém lai, qua danh gia murc do 6 nhiém
cua célc kim loai Cu, Pb, Zn, Cd, Cr theo
chi sé tich lity dia chat I, thi trAm tich song
Ma doan chay qua tinh Thanh Hoa hau nhu
khong co biéu hién 6 nhiém va mot s6 vi tri
6 nhiém nhe. Tuy nhién vé tinh chinh xac
ham lugng nén trong viéc tinh chi s6 Lo
chi la gia tri ham lugng trung binh cia cac
kim loai trong vo trai dat. Thuc té, & cac
vi tri khac nhau ham lugng kim loai trong
tram tich, da ¢ thé rat khac nhau. Vi vay,
viéc danh gia 6 nhiém trim tich theo chi
s6 nay chi nén xem 1a mot chi sé tham
khao thém.

So sanh két qua nghién ctru véi mot
) nghién cuu khac dugc thuc hién tai
mét s dia diém cua Viét Nam trong thoi
gian gan ddy trén mot sd hé thong song
khéc nhau duoc thé hién & Béang 2.
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tinh Thanh Hoa

Bing 2. So sdnh két qui mét sé nghién ciru vé ham lwong kim logi ndng trong tram tich
song tai mot so khu vwc tai Viét Nam

Nghién ciru Gié tri Cu Pb Zn Cd Cr Nguon
Nehién ciiu Caonmhdt | 1232 | 1020 [ 2334 | 071 77,6 | Nghién ctru
Thipnhat | 155 16,3 27.8 0,06 15,2 nay
Trung binh | 56,6 44,5 128,5 0,3 48,7 (2020)
A \ Cao nhit 130 156 1226 - - Nguyén Thi
Song Nhu¢ oz bt | 75 65 277 : i Hiéu
Trung binh | 96,875 | 77,770 | 647,75 - - (2013) [16]
Song Chu Caonhit | 66,601 | 196,470 | 365,777 | 4,955 | 120,046 | Mai Diing
Thapnhat | 17,333 | 21,208 | 40976 | 0370 | 29357 Khoa
Trung binh | 38,794 | 90,569 | 138,784 | 1429 | 88,633 | (2019)[17]
Cira Song Hin Caonhit | 7690 | 6510 | 5640 | 0,156 | 5830 [L&ThiTrinh
Thapnhat | 31,10 [ 2740 | 3790 | 0,030 | 43,70 | (2017)[18]
Trung binh | 4540 | 2320 [ 41,10 [ 0,083 | 52,50
Caonhdt | 284 15,8 - 0,2 16,1 | Phung Thai
Song Mé Kong | Thapnhit | 357 82,6 - 2.4 97.3 Duong
Trung binh | 334 394 - 1,0 524 | (2015)[19]
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So sanh véi cdc nghién ciou khac
duoc thue hién tai mot sé dia diém cua
Viét Nam cho thdy mic d6 6 nhiém cac
kim loai ¢ song Ma doan chay qua tinh
Thanh Hoa so véi cac dia diém khac tai
song Nhué nim 2013 va séng Cau nim
2018 thi ham lugng cac kim loai nang
thip hon so v&i hai con song nay. Con
d6i v6i song Han ham lugng kim loai
nang cua song Ma c6 ham lugng cao hon
nhung khong qua nhiéu. Ham luong kim
loai Pb va Cu ¢ séng Ma thap hon so véi
cac vi tri & song Mé Kong nhung Cd va
Cr lai c6 ham lugng cao hon so vdi cac vi
tri & séng nay. Nhu vy c6 thé thay, ham
luong kim loai nang trong tram tich song
Ma doan chay qua tinh Thanh Héa & muc
trung binh thp so vdi cac song ¢ mién
Bic va c6 sy tuong dong so véi mot sb
song & khu vuc mién Trung va mién Nam,
Viét Nam. Diéu nay cé thé do séng Ma
chay qua khu vuc chwa cé nhiéu khu cong
nghiép, khu san xuét chu yéu la phét trién
ndng nghiép. Pong thoi ciing thé hién rd
cong tac quan ly mdi trudng clua co quan
quan ly 1a co6 hi¢u qua.

4. Két lugn

Nghién ctu da danh gid dugc ham
lugng, mtrc d6 tich liy céc kim loai Pb,
Cu, Cd, Cr va Zn tai 15 vi tri 1dy mau song
Ma doan chay qua tinh Thanh Héa. Ham
lugng cac kim loai Cu, Cd, Cr va Zn tai
céc vi tri 1dy mau déu c6 gia tri thip hon
gia tri gidi han trong QCVN 43:2017/
BTNMT. Tuy nhién, ham lugng Pb tai
2/15 vi tri c6 gid tri vuot gidi han cho
phép ciia quy chuan nay. Tai mot s vi tri,
cac kim loai c6 gia tri vuot gidi han cho
phép cua tiéu chuan chét luong trim tich
ctia Canada. Pa s tai cdc vi tri quan trac,

ham luong Cd cé gid tri thip hon gidi han
cho phép theo tiéu chudn chit luong trim
tich US - EPA cua My. Kim loai Cu cé
5/15 vi tri vugt ngudng PEC; céc kim loai
con lai ¢6 ham lugng nam trong khoang
TEC - PEC tiéu chuan chét luong tram
tich US - EPA cua My

bénh gia muc do tich liy kim loai
ning bang f:hi scf) tich liy dia chat Lo
cling cho thay phan 16n céc vi tri c6 mirc
d6 khong 6 nhiém va 6 nhiém nhe. O tit
ca cac vi tri thi Cr dugc danh gid & miic
khong 6 nhiém va dbi véi Cr hau nhu céc
vi tri déu & mic khong 6 nhiém trir vi tri
SMS. Con cac kim loai Pb, Cu va Zn &
muc 6 nhiém nhe nén cin cé cac bién
phap phong ngira hop ly. C6 thé thay ring
mirc d9 6 nhiém kim loai nang trong traim
tich song Ma doan chay qua tinh Thanh
Héa ¢ mic nhe.
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