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Tém tit - Nghién ctu ndy tién hanh danh gia kha nang tich liy
va rai ro sinh thai mot sé kim loai nang (As, Pb, Cd, Hg, Cu, Cr,
Zn) trong trdm tich mat séng Bdng Miéu, tinh Quang Nam. Két
qua nghién ctru cho thdy, trong hai dot l1ay mau, ndng do6 cua cac
nguyén t5 Hg, Cu, Cr, Zn, Cd trong trim tich mat déu nam trong
gidi han cho phép ciia QCVN 43:2017/BTNMT (Quy chuan k§
thuat Quéc gia vé chat lugng tram tich), riéng ndng do As va Pb
tai tt ca cac vi trf 1Ay miu déu cao hon nhiéu l4n so véi QCVN
43:2017/BTNMT, cu thé As cao hon tir 4,1 - 25,4 lan, Pb cao hon
tir 2,3 - 7,8 1an. Ndng d6 céc kim loai nang & mua khé c6 xu husng
cao hon mia mua. Mirc do tich liiy 6 nhidm trong tram tich cua
As, Pb & muc nang, ¢6 dau hiéu 6 nhidm Cd, cac kim loai ning
con lai chua thiy d4u hiéu 6 nhiém hoac 6 nhiém nhe.

Tir khoéa - Kim loai nang; trim tich mat; séng Bdng Miéu; tich
luy; rai ro sinh thai

1. Pat vin dé

Kim loai nang (KLN) 14 thuét ngir chi nhiing kim loai
¢6 ty trong 16n hon 5mg/cm? (Crom, kém, dong, thity ngan,
asen , chi, cadimi,...) [1]. Cac kim loai nang nay cé tinh
ton luu tich Iy smh hoc, ddc tinh cao d6i voi mdi trudng
thily sinh [2]. Kim loai ning xudt ‘hién trong nguon nuadc
thai cong nghiép, hoat dong san xuét nong nghiép, chat thai
trong hoat dong khai thac khoang san,... Khi chét thai c¢6
chtra cac kim loai nang bi thai bo ra moéi truong, mot phén
nho hoa tan trong nudc, phan 16n con lai lién két voi cac
hat lo limg ling dong trong tram tich. Vi vay, danh gia kha
nang tich lity kim loai ning trong tram tich 1a co s& quan
trong dé danh gia strc khoe hé sinh thai dudi nude.

Danh gia rui ro sinh thai la cong cu dé danh gia tac dong
tiém nang toan dién cua chét 6 nhiém ddi v6i hé sinh thai.
Trong nghién ctru nay, qua trinh danh gia rui ro sinh thai
dua vao chi sd RI (Potential ecological risk index) duoc
Lars Hakanson dé xuat [3], véi uu diém danh gia duoc cac
tac dong toan dién ctua cac KLN ddi voi hé sinh thai.

S6éng Bong Miéu 1a phu luu thude hé théng song Vu
Gia - Thu Bon. Séng bat ngudn tir viing nui phia dong xa
Tra Kot huyén Bic Tra My, chay theo hudng Tay Béc qua
huyén Phu Ninh, d6 vao séng Tién & xa Tién Lép, huyén
Tién Phude. Kha nang sir dung nguon nuée song Bong
Miéu dé phuc vu san xudt va sinh hoat. Chat lrong nudc
va trAm tich song Bong Miéu chiu tac dong manh mé tir
qua trinh khai thac vang.

Abstract - In this study, the accumulation level and ecological risks of
several heavy metals (As, Pb, Cd, Hg, Cu, Cr, Zn) in surface sediments
of Bong Mieu river, Quang Nam province was assessed. Research
results showed that, in two sampling periods, the concentrations of Hg,
Cu, Cr, Zn, Cd elements in sediments were all within the acceptable
limits of VNTR 43:2017/MONRE, particularly As and Pb at all
sampling locations were significantly higher than VNTR 43:2017/
MONRE, specifically As was 4.1 - 25.4 times higher, Pb was 2.3 -
7.8 times higher. Concentrations of heavy metals in the dry season tend
to be higher than in the wet season. The level of contamination
accumulation in the sediments of As, Pb is at a heavy contaminated,
there are signs of Cd contamination, the remaining heavy metals have
not shown any signs of contamination or moderately.
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Trong nghién ciru ndy, nhom tac gia trinh bay két qua
danh gia mae do tich lily va rui ro sinh thai cia cac kim
loai ning (As, Pb, Hg, Cu, Zn, Cr, Cd) trong trAm tich mat
song Bong Miéu. Tai khu vic séng Bong Miéu, tinh Quéng
Nam, cho dén thoi diém hién nay van chua c6 nghién ciru
cu thé vé danh gia tich lily 6 nhiém va rui ro sinh thai cia
KLN trong tram tich. Vi vay, két qua nghién ctru 1am co s¢
dir liéu cho co quan quan ly biét tinh trang 6 nhidém KLN
trong tram tich va dua ra giai phap quan ly phu hop, bén
canh d6 két qua nghién ctru tao dugc ngudn co o dir liéu
khoa hoc cho cac nghién ctru chuyén sau tiép theo vé su
tich luy va kha nang gay doc hé sinh thai ctia cac kim loai
ning trong trim tich mat.

2. Pbi twong va phuwong phap nghién ctru
2.1. Péi twong nghién civu

Trong nghién ciru ndy, cac thong s0 kim loai nang As,
Pb, Hg , Cd, Cu, Cr, Zn duoc tién hanh trén nén miu trAm
tich tang mat song Bong Miéu.

2.2. Phuwong phap nghién ciru
2.2.1. Phurong phdp ldy méu va bdo qudn mau

Qua qua trinh khao sat thuc dia, két hop tham van cong
d{”)ng, xac dinh dugc 10 vi tri le‘iy mau. Mau duoc léy 2 dot,
dot 1 (mua mua - thang 12 nam 2022), d¢t 2 (mua kho -
thang 04 nam 2023). Mau trdm tich duoc ldy & 16p bé mit,
¢6 d6 sau tir 0-10cm bang thiét bi 14y mAu trAm tich Ekman,
tai mdi vi tri 14y 3 mau cach nhau tir 2-3m, 14y mau theo
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quy tic tam giac can. Sau d6 ldy mot lugng bang nhau tir 3
mau cho ra khay, tron déu va cho vao chai thuy tinh t61 mau
thu dugc 1 méu t6 hop voi khéi lwong khoang 1kg. Khu
vuc nghién ctru, vi tri 1dy mau dugc thé hién qua Hinh 1.
2.2.2. Phirong phdp xir 1y va phdn tich mau

Mau sau khi dugc ldy vé phong thi nghiém, tién hanh
xtr 1y so b, mau tram tich dugc lam khé ngoai khong khi,
sau do tién hanh nghién miu va rdy mau qua ludi c¢6 kich
thude 0,25mm, chon ra phﬁn dai dién cho tung mau.

Sau khi xr 1y so bd, dwoc phan mau dai dién. Mau tram
tich duoc chiét theo huéng din TCVN 6649:2000 - Chét
luong dét - Chiét cac nguyén té vét tan trong nudc cudng
thuy. Can khoang 3g mau chinh xac dén 0,001g cho vao
binh phan tng dung tich 250 ml. Lam w6t véi khoang tir
0,5 ml d@n 1,0 ml nudc va vira tron vira cho thém 21 ml
axit clohidric (37%), sau d6 cho thém 7 ml axit nitric
(65%). Cho 15ml axit nitric (0,5M) vao binh hip thy. Néi
binh hip thy va b sinh han vé6i binh phan tng va dé yén
16 gio & nhiét do phong dé qua trinh oxi hoé cac chat hitu
co trong trim tich xay ra tir tir. Sau 16 gio, tién hanh phan
hay mAu bang nhiét, dam bao ring ving ngung tu thap hon
1/3 chiéu cao ctia bd sinh han trong 2 gio. Sau d6 tién hanh
loc va dinh muc 1én 100ml, thu dugc dich chiét.

Sau khi phan huy mau bang hdn hop nudce cudng thiy,
thu dugc dich chiét. Phan tich ndng d6 KLN trong dich
chiét bang may quang phd hip thu nguyén tir AAS
contrAA 700 ctia Analytik Jena, dugc san xuét tai Dic.

* Xdc dinh ham lrong kho kiét ciia mau tram tich

Mau sau khi xir Iy so b, chon dwoc phan mau dai dién
dem phan tich. Xac dinh hé s6 khd kiét trén mau phan tich
nhu sau: Sdy dia dung mau ¢ nhiét do tir 100°C dén 105°C,
dé trong binh hat am dén nhiét d6 trong phong (tir 20 phat
dén 45 phut), xac dinh khi luong dia dung mau (ms). Can
khoang 5,0 g tram tich da duoc lam khd trong khong khi
trén can phan tich, cho vao dia dung mau, xac dinh khéi
lwong tram tich va dia (mj). Sy dia c6 mau trim tich trong
ta siy ¢ nhiét do tir 100°C dén 105°C dén khéi lwong khdng
dbi. Lam nguoi dia c6 mAu trAm tich trong binh hat 4m dén
nhiét d6 trong phong (tir 20 phut dén 45 phat). Lay dia c¢6
mau tram tich ra khoi binh hat am, xac dinh ngay khoi
lwong bang can phan tich (my).

- X4c dinh d6 4m (A) theo mAu tram tich kho kiét:

A (%) = 252 %100

my- m3
Trong do:
mi: Khéi lugng cta dia chira tram tich dwoc lam kho
trong khong khi, tinh bang gam;
m2: Khéi lwong ciia dia chira tram tich sau khi sy, tinh
bing gam;
m3: Khéi lwong cua dia, tinh bang gam;
100: Hé s6 qui ddi ra %.
- Xac dinh hé sb kho kiét (k):
_100+A
~ 100
- Xéc dinh khéi lugng cta trdm tich duoc lam kho trong
khong khi (m) dbi v6i tram tich kho kiét (m’):
m

m’ =—
k

- Nong do KLN trong mau trim tich khé dugc xac dinh:
C: CaX'Vd :Caxvd Xk
Trong d6:
C: Nong 6 KLN trong mau tram tich kho (mg/kg);
Ca:‘N(‘A)ng d6 KLN trong dich chiét sau khi phan hay
mau tram tich (mg/1);

Vg: Thé tich dinh mirc sau khi chiét miu (ml);

m: Khi lugng tram tich dugc lam kho ngoai khong khi
dem di phan tich (gam);

k: Hé sb kho kiét.

Pam bio chat lweng va kiém soat chit lweng trong
phén tich (QA/QC)

’Tét ca héa chat sir dung trong phan tich thugc loai hoa
chat tinh khiét, cac dung dich tiéu chuan As, Pb, Hg, Cd,
Cu, Cr, Zn ¢4 nong do 1000mg/l, duoc cap giay xac nhan
chuan, ¢6 xuat xi tir hang Merck (Bc). Trong mdi mé mau
phan tich, tién hanh thyc hign cdc mau song song véi mau
thuc bao gom Mau trang, mau chuan, mau thém chuan,
mau lap. Déi véi mau tring dam bao ndng do chat phan
tich nho hon gi¢i han phat hi¢én cua phuong phap, mau
chuan va mau thém chuan c6 do thu hoi 90-105%, mau lap
(Iap lai 3 lan) c6 @6 léch chuan twong d6i nho hon 8%
(AOAC INTERNATIONAL, 2019).
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Hinh 1. Ban do vi tri ldy méu tai séng Bong Miéu
2.2.3. Phuong phap danh gia mirc do tich lily KLN trong
tram tich

St dung chi so tich lily dia chat Igeo (Index of
Geoaccumulation) theo huéng dan G. Muller dé xuat [4],
dé danh murc 46 tich liy 6 nhiém KLN (cong thic 1).

Cy
Tgeol0E, (I.S*Bn) @)
Trong d6:
Cn: Nong d6 KN trong mau trdm tich nghién ciru (mg/kg);
Bn: Néng d6 kim loai trung binh, theo Karl K. Turekian
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va Karl Hans Wedepohl, 1961. (Pb=20, Hg=0,4, Cu=45,
Cr=90, Cd=0,3, Zn=95, As=13) [5]
Bdng 1. Thang danh gia mirc d6 0 nhiém KLN dya vao
chi so lgeo [4]

Gia tri Igeo Mikc d§ 6 nhiém
lgeo <0 Khong 6 nhiém
0<lgeo<1 O nhiém nhe
1<lgeo<2 O nhiém trung binh
2<lgeo<3 O nhiém trung binh dén ning
3<lgeo<4 O nhiém ning
4 < lgeo <5 O nhiém nghiém trong
lgeo >5 O nhim dic biét nghiém trong

2.2.4. Phuwong phap danh gia rui ro sinh thai
Bdng 2. Thang danh gid rui ro sinh thai [3]

Giatri E/ GiatriRlI Mike d¢ rii ro sinh thai
Ef < 40 RI< 150 Rui ro sinh thai thap
40<E/<80 | 150 <RI<300 | Rui ro sinh thai trung binh
80 <Ef<160 | 300 <RI <600 |Rii ro sinh thai d4ng quan tAm

160 < Ef'< 320 - Rui ro sinh thai cao
320 <E/ 600 <RI Rui ro sinh théi rit cao

Sir dung chi s i ro sinh thai tiém ning RI va yéu t5 rui
ro sinh thai E' (Potential ecological risk factor) dé danh gia rui
ro sinh thai cia KLN trong trim tich. Phuong phap nay duoc
dé xuit boi Lars Hakanson, 1980 (cong thirc 2, 3, 4) [3].

i_ C0 oy i_ iy n R

Ci= C—O (2); Ei= Cp<Tr (3); =X'E (4
Trong do:

Ci: Nong d6 KLN trung binh do duoc trong trim tich
tai khu vuc nghién ctru (mg/kg);

Cl: Gia tri cua KLN
QCVN43:2017/BTNMT;

Ck: Yéu té 6 nhidm cua ting kim loai;

Tk: Hé sé doc tinh ciia KLN, theo Hakanson hé doc tinh

trong tram tich theo

tuong tng cua ting kim loai Cu=Pb=5, As=10, Cd=30,
Cr=2, Hg=40, Zn=1 [3].
2.2.5. Phuong phdp phdn tich xir ly thong ké

Céc sb liéu duoc xtr ly trén phan mém Microsoft Excel.

3. Két qua va thao luan
3.1. Nong dg kim logi ngng trong tram tich

Trong nghién cau nay, nhom tac gia tién hanh phan tich
xdc dinh nong do 7 thong s6 kim loai nang, trong 2 dot lay
mau, tai 10 vi tri tram tich mat, khu viyc séng Bong Miéu
(Hinh 1), 1am co s dé danh gia muc d6 6 nhiém va rii ro
sinh thai do KLN, két qua phan tich dugc trinh bay & Bang
3. Qua két qua phan tich cho thay, nong do As dao dong tir
70,6 - 432,5mg/kg, nong do6 Pb dao dong tir 216,3 -
713,3mg/kg, nong d6 Hg dao dong tir 0,138 - 1,55mg/kg,
ndng d6 Cd dao dong tir 0,913 - 2,77mg/kg, nong d6 Cr dao
dong tir 10,5 - 26,3mg/kg, nong d6 Cu dao dong tir 18,3 -
78,6mg/kg, ndng do Zn dao dong tir 49,3 - 175mg/kg. So
sanh véi QCVN 43:2017/BTNMT - Quy chun k§ thuat
Qudc gia vé chat lwong tram tich (4p dung ddi tuong nghién
ctu cho chét lugng trim tich nuéc ngot) [6], ndng do As va
Pb déu vurot S0 vai tiéu chuin cho phép (TCCP) tai tit ca cac
vi tri 1y mau. Trong d6, ndng do As vuot tir 4,1 - 25,4 lan,
ndng d6 As cao nhat tai vi tri S2 - gan nha may khai thac
vang, khu vuc chiu tiép nhan chét thai tir nha may, tai vi tri
nay ndng do Cr, Cd va Cu déu cao nhit so véi cac vi tri con
lai. Nong do Pb vuot tir 2,3 - 7,8 lan, ndng d6 cao nhit cua
Pb tai vi tri S8 - ha Iuu dong chay va nhan ngudn thai tir hai
nha mdy khai théc vang. Tai khu vuc ha luu song Bong Miéu
(S9) noi tiép glap song Tién nong do As va Pb clng rat cao,
diéu nay co thé giai th|ch do c6 su dich chuyén céc chat &
nhiém trong tram tich vé phia ha luu. Nong dd cac KLN Cr,
Cu, Zn, Cd, Hg hau hét déu nam trong gidi han cho phép cua
quy chuén, ngoai trir ndong d6 Hg tai vi tri S1 va S2 vao mua
kho, vuot muc cho phép cia QCVN 43:2017/BTNMT lan
lwot 1,93 14n va 3,1 1an. Cac mau tram tich duoc lay gan hoat
dong khai thac vang trai phép ving thuong ngudn soéng, vi
tri S3, S4 ciing cho thay dau hiéu 6 nhiém As va Pb.

Bing 3. Két qua phén tich mét sé kim loai ning trong mdu tram tich tai song Bong Miéu

Ndng dé kim loai ning trong trim tich giira hai mua (mg/kg kho)
Vi tri As Pb Hg Cd Cr Cu Zn
Dotl | Dot2 | Dotl | Pot2 | Dotl | Dot2 | Petl | Dot2 | Dotl| Dot2 | Potl | Pot2 | Potl | Dot 2
S1 129,5 | 193,3 | 249,1 | 550,0 | 0,252 | 0,996 | 1,01 1,77 105 | 15,7 18,3 | 44,5 | 49,3 | 1373
S2 341,2 | 432,5 | 378,2 | 466,7 | 0,208 | 1,55 151 | 250 | 191 | 20,3 | 455 | 78,6 76,1 | 175,0
S3 99,2 | 135,8 | 353,5 | 515,2 | 0,195 | 0,267 | 0,967 | 2,77 | 15,7 | 26,3 | 314 | 28,6 | 80,9 | 1075
S4 85,0 | 149,8 | 380,1 | 495,0 | 0,202 | 0,272 | 0,935 | 1,77 14,7 17,8 | 30,0 | 21,7 71,2 88,7
S5 70,6 | 951 | 216,3 | 221,8 | 0,138 | 0,187 | 0,913 | 0,833 | 13,9 | 135 | 26,3 | 23,7 | 61,9 52,5
S6 234,2 | 275,0 | 373,6 | 381,7 | 0,172 | 0,367 | 1,22 1,05 | 145 | 20,0 | 185 | 241 70,7 76,7
S7 2142 | 297,3 | 477,6 | 4150 | 0,191 | 0,152 | 1,34 | 1,41 138 | 194 | 205 | 26,0 84,1 97,7
S8 245,1 | 270,1 | 504,1 | 713,3 | 0,189 | 0,168 | 1,21 | 2,60 | 17,4 | 253 | 24,9 | 42,0 80,1 | 125,0
S9 246,2 | 230,5 | 331,3 | 410,6 | 0,155 | 0,183 | 0,978 | 1,07 15,9 18,1 | 22,7 20,2 71,7 77,8
S10 123,1 | 180,0 | 495,2 | 565,3 | 0,183 | 0,242 | 1,07 | 1,83 | 136 | 150 | 27,3 | 23,7 | 835 | 1133
QEYN 320171 47,0 91,3 05 35 90 197 315
Ghi chl: Dot 1: Miia mua (thdng 12 nam 2022);

Dot 2: Mua khé (thang 04 nam 2023);

OCVN 43:2017/BTNMT: Quy chudn kj thudt Quéc gia vé chdt lwong tram tich (Ap dung doi tiwong nghién ciru cho mau

tram tich nuée ngot).
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Nhin chung, qua hai dot iy mau va phan tich, cho thay
ndng do hau hét cac KLN & miia kho déu cao hon miia mura,
diéu nay dugc giai thich do, vao mua kho hoat dong khai
thac vang tai day xay ra thuong xuyén hon mua mua, dac
biét vao mua kho hoat dong dai vang tu phat ctia ngudi dan
ven song rat nhiéu, mot luong I6n quang thai da thai vao
song. Tai mot s6 vi tri ndng d6 KLN & muia kho cao vuot troi
S0 véi muia mua, cu thé vi tri S1, S8, S10, S7 1a cac vi tri chiu
anh tryuc tiép tir hoat dong dai vang ven song. Bén canh do,
vao mia kho téc d6 dong chay cua sdng thap hon mua mura,
Vi vay d tao diéu kién thuan loi cho qua trinh ling dong va
tich Iy KLN vao trim tich. Nong do KLN trong tram tich
song Bong Miéu ¢ muia kho c6 xu huéng cao hon mua mura,
két qua nay ciling trong tw nghién ctu tai luu vyuc séng Pra,
Ghana cua tac gia Albert Ebo Duncan nam 2018 [7].

Mot sd nghién ctu dién hinh tai Viét Nam cho cac khu
vue séng. Trong nghién clru cla tac gia Lé Thi Trinh vé
tich lity 6 nhidm va rii ro sinh ciia kim loai ning trong trim
tich ctra song Han, thanh ph6 Da Néng, cho thay nong do
KLN tai cac khu vuc nghién ctu dao dong tr 2,98 -
28,4mgAs/kg, 28,2 - 65,1mgPb/kg, 0,038 -0,156mgCd/kg,
43,7 - 583mgCr/kg, 31,1 - 76,9mgCu/kg, 37,9 -
56 4ngn/kg, déu nam trong gi6i han cho phép cua quy
chuén, chi s6 tich 1ty 6 nhiém KLN tai khu vye 6 muc thap
[8]. So vai nong do KLN trong tram tich tai séng Bong
Miéu, hau hét nong d6 tit ca KLN tai cira song Han déu
thip hon, ngoai trir Cr cao hon.

Nghién ctru ctia Bui Thi Thu va cong sy vé tich liy 6
nhiém kim loai ning trong trdm tich song Ma doan chay qua
tinh Thanh Hoa; Két qua nghién ctru cho thiy, nong d6 KLN
tai khu vuc song Ma dao dong 16,3 - 102mgPb/kg, 0,06 -
0,71mgCd/kg, 15,2 - 77,6mgCr/kg, 15,5 - 123,2mgCu/kg,
27,8 - 233,4mgZn/kg, déu thap va nam trong gidi han cho
phép ciia quy chuan. Tuy nhién, tai mot s6 diém c6 nong do
kim loai nang cao hon mot s6 vi tri con lai. Tac gia da giai
thich nguyén nhan do trim tich tai khu vuc nay chiu tac dong
ctia ngudn thai tir khu cong nghiép [9].

Nghién ciru tich Iiiy 6 nhiém ctia kim loai ning trong
tram tich séng Nhué cua tac gia Phan Thi Dung; két qua
nghién ctru cho thiy, ndng do As (24 -6 4mg/kg) nam
trong gi6i han cho phép cta quy chuén, ndng do cac KLN
Pb (375,2 - 490,2mg/kg), Cd (7,4 - 14,8mg/kg) va Hg (0,64
- 0,94mg/kg), trong d6 Pb va Cd vuogt nhiéu lan so véi gidi
han cho phép quy chuén [10] So v6i nghién ctru nay, tai
khu vyuc song Bong Miéu nong d6 Pb ¢6 su tuong dong tai
hai khu vuc, nong do Hg va Cd tai song Bong Miéu thap
hon khu vyc song Nhué.

Nghién ctru cac van dé moi truong tir hoat dong khai
thac khoang san & Tay Nguyén (2015) cua tac gia Pham
Tich Xuén va cong sy [11], trong nghién ctru tac gia da xac
dinh nong d6 kim loai ning trong trim tich tai mot so mo
vang. Tram tich tai khu viuc mo vang Krong A ¢6 nong do
As va Pb vuot nhiéu 1an so véi tiéu chuan cho phép, nong
d6 As va Pb dao dong lan luot (226,91 - 798,9mg/kg),
(309,23 - 1522,65mg/kg). Tram tich tai mé vang Ta Ning
¢6 d4u hiéu 6 nhiém As va Pb, ndng d6 As va Pb dao dong
lan luot 47,29 - 791,5mg/kg, 30,89 - 406,5mg/kg. Tai hai
khu vuc, néng d6 cac KLN Cu, Zn, Cd, Hg ndm trong gidi
han cho phép ctia quy chuén [11]. Qua két qua nghién ctru

trén cho thay, ndng do KLN trong tram tich tai cac khu vuc
¢6 sy tuong dong véi tram tich song Bong Miéu, tai cac
khu vuc déu tim thay dau hiéu 6 nhiém As va Pb.

Tai céc luu vyc song trén thé gidi, nghién ciru cia nhom
tac gia Liwei Chen va cong su [12] vé 6 nhidm va i ro sinh
thai kim loai nang trong tram tich mat song Huangshui, Tay
Bic Trung Qudc. Trong 5 thong s6 kim loai nghién ctru As,
Cr, Pb, Cd, Zn, ndng d6 As va Cr cao vuot trdi va c6 su khac
biét véi cac nghién ctru trude tai khu vuc song Huangshui.
Tac gia giai thich sy khac biét do cac vi tri lay mau khac
nhau. Nong d6 As va Cr vuot tiéu chuan cho phép, do cong
ty san xuat thép mé rong & ving thuong ngudn séng [12].

So vo6i nghién ciru ciia Higemengist Astatkie va cong
su [13] tai luu vuc song Awetu phia Tay Nam cta Ethiopia,
cho théy néng d6 trung binh cua cac kim loai As, Pb, Hg,
Cd, Cr trong trAm tich séng Bong Miéu déu thap hon. Giai
thich 6 nhiém cua ting kim loai tai luu vuc song Awetu,
tac gia cho rang, 6 nhiém As do d6t nhién liéu hoa thach,
sir dung thudc diét ndm chira asen, thudc trir sau trong nong
nghiép, chat bao quan g trong d6 gd. Pdi véi 6 nhidém Cd,
do str dung phan bon trong hoat dong san xuit ndng nghiép,
10 1i tir phong thi nghiém hoa hoc. O nhidm Cr do chét thai
tr qué trinh ma dién. O nhi®m Pb & muc cao do gﬁn tram
xang, phong thi nghiém hoa hoc va xay dung cong nghiép,
chat thai tir hoat dong san xut tw nhan. O nhiém Hg tir hoat
dong san xuét phat thai thiy ngan do con ngudi tao ra, qué
trinh @6t chat thai d6 thi va chét thai y té [13].

Nghién clru cua tac gia Pingping Luo va cong su [14]
Ve phan tich danh gia nguén 6 nhiém kim loai nang trong
tram tich mat luu vuc song Fenghe, Trung Qudc. Két qua
nghién ctru cho théy, n6ng d6 trung binh cta As, Cu, Zn,
Cr, Cd 1an luot 250,32; 28.73: 90,39; 64,03; 0,39mg/kg, so
voi néng d6 kim loai nang trong tram tich khu vuc song
Béng Miéu, da s6 cac kim loai it c6 sy khéc biét. Ngoai trtr,
Pb c6 su khac biét, néng do Pb tai luu vuc song Fenghe c6
gia tri 30,2 mg/kg thip hon nhiéu so véi song Bong Miéu,
ndng do Pb trung binh 424,9mg/kg [14]. Trong nghién ciru
ctiia Rui Chen va cong sy, danh gia 6 nhiém kim loai ning
trong dat khu vuc khai thac khoang san tai Trung Qudc.
Két qua nghién ciru cho thay, nong do As, Hg trung binh &
mirc rat cao, vugt nhiéu 1an so véi quy chuan cho phép. Tac
gia giai thich, hoat dong khai thac khodng san 1a nguyén
nhan chinh gay 6 nhiém [15].

Tom lai, qua dénh gia ndng do cac kim loai ning trong
tram tich so voi QCVN 43:2017/BTNMT cho thdy, trim
tich khu vuc song Bong Miéu c6 dau hiéu 6 nhiém ning As
va Pb, cac thong s6 Cd, Hg, Cr, Cu, Zn chua théiy déu hiéu
6 nhiém. Nhin chung, khi tién hanh so sanh véi cac nghién
ctru trén thé giGi va Viét Nam, cho thiy nhitng khu vuc c6
cung yéu t6 tac tac dong, cho két qua nghién ctru twong ty.
3.2. Pdnh gid mikc dj tich liy 6 nhiém KLN

Pé danh gid muc do tich liy KLN trong tram tich, trong
nghién ctru nay sir dung chi s tich Ity dia chat Igeo, qUA trinh
tinh toan chi sb Igeo dura vao két qua phan tich ndng do kim
loai nang trong mau trim tich (Bang 3) va sir dung cong thirc
(1). Két qua tinh toan chi s6 Igeo dugc trinh bay tai Bang 5.
Qua trinh danh gia mirc do 6 nhiém cua timg kim loai dwa
vao thang danh gia dugc G. Muller dé xuat (Bang 1).
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Bdng 5. Két qua chi 56 Igeo trong tram tich
Gia tri lgeo giira hai mua (mg/kg kho)
Vi tri As Pb Hg Cd Cr Cu Zn

Potl | Pgt2 | Potl | Dot2 | Dotl | Dot2 | Dotl | Dot2 | Potl | Pot2 | Potl | Pot2 | Potl | Pot2
S1 2,73 3,31 3,05 420 | -1,25 | 0,73 1,17 197 | -368 | -3,11 | -1,88 | -0,60 | -1,53 | -0,05
S2 413 | 447 | 366 | 396 | -153 | 1,37 | 1,75 | 2,47 | -2,82 | -2,73 | -057 | 0,22 | -0,90 | 0,30
S3 235 | 2,80 | 356 | 410 | -162 | -1,17 | 1,11 | 2,62 | -3,10 | -2,36 | -1,10 | -1,24 | -0,82 | -0,41
S4 2,12 2,94 3,66 404 | -157 | -1,14 | 1,06 197 | -320 | -292 | -1,17 | -1,64 | -1,00 | -0,68
S5 1,86 2,29 2,85 289 | -2,12 | -1,68 | 1,02 089 | -328 | -332 | -1,36 | -1,51 | -1,20 | -1,44
S6 359 | 382 | 364 | 367 | -1,80 | -0,71 | 1,44 | 122 | -322 | -2,75 | -1,87 | -1,48 | -1,01 | -0,89
S7 3,46 3,93 3,99 3,79 | -165 | -1,98 | 1,57 165 | -329 | -280 | -1,72 | -1,37 | -0,76 | -0,55
S8 3,65 3,79 4,07 457 | -167 | -1,84 | 143 253 | -296 | -242 | -1,44 | -068 | -0,83 | -0,19
S9 366 | 3,71 | 347 | 3,77 | -195 | -1,71 | 1,12 | 1,25 | -3,09 | -2,90 | -1,57 | -1,74 | -0,99 | -0,87
S10 2,66 3,21 4,04 424 | -1,71 | -1,31 | 1,25 2,03 | -331 | -317 | -1,31 | -151 | -0,77 | -0,33

Két qua tinh todn gia tri Igeo tai Bang 5, cho thay chi s6
tich lity 6 nhidm cua As dao dong tir 1,86 - 4,47 thé hién
mirc 6 6 nhidm tir trung binh dén 6 nhiém nghiém trong.
Dbi véi Pb, gia tri Igeo dao dong tir 2,85 - 4,57, v6i mire do
6 nhiém tir nang dén nghiém trong. Dbi voi Cd, gia tri Igeo
dao dong tir 1,02 - 2,62 thé hién mirc 6 nhiém trung binh
dén trung binh nang. Cac kim loai con lai chua thay dau
hiéu 6 nhiém, gia tri Igeo < 0, ngoai trir Hg xuét hién 2 vi tri
(S1, S2) véi mirc 6 nhiém nhe & mua kho.

Theo nghién ctru ctia Surri Chen va cong su vé tich lily
6 nhidm cta As va céac kim loai khac trong trdm tich song,
xung quanh cac khu vuc khai thac vang phia Tay Nam,
Trung Qudc, gia tri tich liy 6 nhiém Igeo ctia As tap trung
dao dong 0 - 3,45, Kkét qua nay tuong tu tai khu vuc séng
Bdng Miéu [16]. Theo Pingping Luo [14], gié tri Igeo trong
tram tich luu vuc song Fenghe dbi véi As nim trong
khoang 3 < lgeo < 5 ¢ mirc 6 nhidm tir ning dén nghiém
trong, cic kim loai Cu, Cr, Zn khong bi 6 nhiém (Igeo < 0),
Cd c6 mirc d6 6 nhidm tir nhe dén trung binh (0 < lgeo < 2).
Két qua nghién ctru da xac dinh, As 1a yéu t6 6 nhiém cao

nhit trong cac kim loai As, Cd, Cr, Zn, Cu. Pic diém 6
nhidm cia cac kim loai niang trong trdm tich luu vuc séng
Fenghe c6 su twong dong voi song Bong Miéu. Téc gia da
giai thich vin dé 6 nhiém As va Cd, tai luu vyc song
Fenghe do chiu anh hudng tir hoat ddng ctia con ngudi nhu
xdy dung, giao thong vén tai, mot sé nganh cong nghiép
nhe, may moc va dién tir, cac cong ty vat liéu [14].

Nhu viy, qua danh gia mirc d6 6 nhiém bang chi s6 Igeo
cua cac kim loai nang trong trim tich song Béng Miéu, cho
thdy dau hiéu 6 nhiém As, Pb, Cd, v6i mitc d¢ tir nhe dén
nghiém trong, cac kim loai nang con lai Cu, Hg, Cr, Zn chua
théy déu hiéu 6 nhiém hodc 6 nhiém nhe trong tram tich.
3.3. Danh gid riii ro sinh théi

Tir két qua phén tich ndng do KLN trong mau trim tich
(Bang 3), tién hanh tinh toan gia tri rui ro sinh théi E/, RI,
sir dung cac cong thire (2), (3), (4). Sau d6, danh gia cac rui
ro sinh thai tiém ning lién quan dén KLN dua trén thang
déanh gi4 tai Bang 2. Két qua tinh toan gié tri E/' duoc trinh
bay tai Bang 6.

Bing 6. Két qua dénh gid yéu t6 rii ro sinh thdi

Gié tri yéu t6 rii ro sinh thai Ef giira hai mua
Vi tri As Pb Hg Cd Cr Cu Zn

Potl | Dot2 | Potl | Pot2 | Potl | Pot2 | Potl | Pot2 | Potl | Pot2 | Potl | Pot2 | Petl | Pot2
S1 76,2 | 113,7 | 13,6 30,1 20,2 79,7 8,66 15,1 0,23 0,35 0,46 1,13 0,16 0,44
S2 200,7 | 254,4 | 20,7 25,6 16,6 | 1240 | 12,9 214 0,42 0,45 1,15 1,99 0,24 0,56
S3 58,4 79,9 194 28,2 15,6 21,4 8,31 23,7 0,35 0,59 0,80 0,73 0,26 0,34
S4 50,0 88,1 20,8 27,1 16,2 21,7 8,06 15,1 0,33 0,40 0,76 0,55 0,23 0,28
S5 41,5 55,9 11,8 12,1 11,0 14,9 7,80 7,14 0,31 0,30 0,67 0,60 0,20 0,17
S6 137,8 | 161,8 | 20,5 20,9 13,8 29,4 10,5 9,01 0,32 0,45 0,47 0,61 0,22 0,24
S7 126,0 | 1749 | 26,2 22,7 15,3 12,1 115 12,1 0,31 0,43 0,52 0,66 0,27 0,31
S8 1442 | 1589 | 27,6 39,1 15,1 13,4 10,4 22,3 0,39 0,56 0,63 1,07 0,25 0,40
S9 144,8 | 2305 | 18,1 22,5 12,4 147 8,40 9,14 0,35 0,40 0,58 0,51 0,23 0,25
S10 72,4 | 180,0 | 27,1 31,0 14,6 19,3 9,17 15,7 0,30 0,33 0,69 0,60 0,27 0,36

Qua két qua tinh toan gia tri yéu t6 rui ro sinh thai (E/)
cho tirng théng s6 kim loai nang, cho thay su bién thién
theo muia cua cac yéu tb rui ro sinh thai, & mua mua gié tri
E/ (As) dao dong 41,5 - 200,7 v&i mac rdi ro sinh thai tur

trung binh dén rui ro cao; muc do rui ro cia cac thong sé
con lai & mac thap, gia tri E/' (Pb) dao dong 11,8 - 27,6; E;
(Hg) dao dong 11,0 - 20,2; E/ (Cd) dao dong 7,8 - 13,0; E/
(Cr) dao dong 0,23 - 0,42; E/ (Cu) dao dong 0,46 - 1,15;
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E/ (Zn) dao d6ng 0,16 - 0,27. B4i voi mua khd, mire d6 rai
ro sinh thai cia cac KLN tuong ty mia mua, tuy nhién gia
tri rai ro E/' & mia kho cao hon mua mua, gia tri E/' cia cac
KLN dao dong lan luot, d6i véi As (55,9-254,4), Pb (12,1-
39,0), Cd ( (7,14 - 23,7), Cr (0,3 - 0,58), Cu (0,51 - 1,99),
Zn (0,16 - 0,55), ngoai trir Hg tai vi tri S1 va S2 ¢6 muc rui
ro vira phai va dang quan tam, gia tri E, cia Hg tai vi tri
S1, S2 lan luot 79,6 va 124, cac vi tri con lai & muc rai ro
thap E/ (13,4 - 29,3).

Nhu vay, mirc d6 rui ro sinh thai cho cac thdng s kim
loai ning tai khu vuc song Bong Miéu ¢ mac rai ro thap
dén rii ro ddng quan tim, murc do rui ro sinh thai cua cac
KLN dugc sap xép giam dan theo tha tu E/ (As) > E/ (Hg)
> E/ (Pb) > E/ (Cd) > E/ (Cu) > E/ (Cr) > E{ (Zn), qua d6
cho thdy As la yéu té rai ro cao nhat trong 7 kim loai ning
duoc nghién ciru. Két qua danh gia muc d6 tich liy 6 nhidém
theo lgeo Clia Pb cao hon As (Bang 5), tuy nhién yéu t6 rui
ro sinh thai cua As & mirc cao hon Pb, diéu nay duoc giai
thich do yéu t6 phan tng véi chat doc cua As (T =10) cao
hon Pb (T} = 5). Twong ty, ddi véi thong sé Hg va Cd, gitra
muc d6 tich liiy 6 nhidm va rui ro sinh thai ¢6 sy doi lap
nhau do phan timg doc tinh caa Hg (T} = 40) cao hon Cd
(TE = 30), Zn c6 muc rui ro thap nhat mac di muac do tich
litly cao hon Cu va Cr, do nhéan t6 phan ¢ng véi chit doc
ctia Zn (T} = 1) thap hon Cu (T4 = 5) va Cr (T} = 2). Qua
d6 cho thay, kha ning tac (dong dén moi truong sinh thai
cua cac KLN, bén canh nong do KLN trong méi truwong,
kha nang tac dong con phu thudc rat I6n vao tinh doc cua
chung d6i véi hé sinh thai. Theo danh gia rui ro sinh thai
cua Lars Hakanson (Bang 2), As ¢c6 muc rai ro sinh thai
dang quan tam, ciing 13 yéu t6 rui chinh tai khu vuc nghién
ctu, cac kim loai con lai & muc rui ro thép.
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Hinh 2. Biéu dé biéu dién mirc dé rii ro sinh thdi (RI) theo vi tri

Qua két qua tinh toan chi s rai ro sinh thi tiém ning
RI va duoc thé hién qua biéu @6 Hinh 2, cho thdy, ¢ mua
mua gia tri chi s& RI tai khu vyuc nghién ciru dao dong tir
73,4 - 252,8; gia tri RI trung binh tai khu vuc nghién ctru
151,7 c6 mirc d6 rui ro sinh théi tiém ning tir thap dén trung
binh. B4i véi mua khd, gi4 tri RI dao dong tir 91,2 dén
4284, trung binh 173,1 tuong wng v4i muc rai ro tir thap
dén dang quan tam. Ca hai mua, chi sb rui ro cao nhat thugc
céc khu vuc chiu tiép nhan chit thai tir hoat dong khai thac
vang (S2, S8). Nhu vay, muc do rui ro sinh théi tiém ning
cua 7 théng sé kim loai nang trong tram tich khu vuc séng
Bdng Miéu & mirc rui ro trung binh, muc do tac dong dén
hé sinh thai & mua khé cao hon mua mua.

Trong nghién ctu cia Surri Chen va cong su vé tich lity

va riii ro sinh théi ciia As va cac kim loai khéc trong tram
tich sbng xung quanh khu vuc khai thac vang phia Tay
Nam, Trung Quéc; két qua nghién ciru cho thay, gia tri E/
ctia As thé hién muc rai ro tir thip dén rii ro dang quan
tam, tuong tu vai két qua nghién ctu tai khu vyc séng Bong
Miéu [16]. Nghién ciru caa Silva va cong su tai mot s6 luu
vuc séng & Brazil, ciing cho két qua yéu td rai ro sinh thai
cua As & muc dang quan tdm & vung ha luu cua cac song,
cac kim loai Cd, Cu, Zn, Cr & mtc rii ro sinh théi thap, gia
tri RI trung binh dao dong trong khoang 110 va 342, thé
hién mirc rii ro sinh thai vira phai va dang quan tam, tuong
g & ving thugng ngudn va ha luu [17].

Trong nghién ctu cia Zhifeng Huang va cong su , dé
danh gia rui ro sinh thai cia kim loai nang trong tram tich
mit song Xiangjiang, mién Nam Trung Qudc, nhom téc gia
da sir dung chi s6 rii ro E/, RI dé danh gia; Két qua nghién
ctru cho thay, mirc d6 ruii ro tai khu vuc song Xiangjiang &
muc cao, gia tri RI dao dong 422,3 - 4854,4, trung binh
2246,6, nghién ciru ciing chi ra Cd 1a yéu t6 rii ro cao nhat
trong toan bd vi tri nghién ctru (Eri > 320), cac kim loai
khac (Pb, Cu, Ni, Co, Zn, Cr) ¢6 mtc riii ro thap cho tit ca
mau tram tich (Eri < 40) [18].

4. Két luan

Két qua nghién ciru da xac dinh duoc mirc d6 6 nhiém
clia cac kim loai nang trong tram tich, trong 7 kim loai nang
(As, Pb, Hg, Cd, Cu, Cr, Zn), As va Pb c6 murc d6 6 nhiém
cao trong tram tich tai khu vuc nghién ciru, vuot nhiéu lan
s0 v6i mirc cho phép ciia QCVN 43:2017/BTNMT, ndng
do As vuot tir 4,1 - 25,4 lanndng d6 Pb vuot tir 2,3 - 7,8
lan. Céc kim loai nang con lai Cd, Hg, Cr, Zn, Cu déu théip
hon so véi muic cho phép cia QCVN 43:2017/BTNMT.
Tai 10 vi tri léy mau n6ng d6 kim loai néng tap trung cao
nhat tai vi tri S2 - vi tri gin nha may khai thac vang vé phia
ha luu.

Mirc @6 rui ro sinh thai tai khu vyc nghién ctru, khi st
dung chi s6 RI, cho két qua muc do rui ro tir thép dén rui
ro dang quan tam, gi4 tri RI dao dong tir 73,4 dén 428 4.
Murc d6 rui ro tai cac khu vuc léy mau duogc sa"lp xép giam
dan theo thir ty S2> S8 > S6>S7 >S9 >S1>S10>S3 >
S4 > S5. Xac dinh yéu tb rai ro sinh thai cua cac kim loai
ning (E+') c6 su khac nhau con lién quan dén tinh doc ctia
timg kim loai. Két qua nghién ciru ciing xac dinh dugc yéu
t6 r0i ro sinh thai ciia As 1a yéu td rui ro chinh, gia trj E/
dao dong 41,5 - 254,4 thé hién mrc rui ro tr trung binh dén
rtii ro cao, cac thong sb con lai & mie rui iy thap (B < 40)
mirc d6 rai ro cua timg kim loai dugc sip xép giam dan
theo thtr ty Ef (As) > E/'(Hg) > E/(Pb) > E//(Cd) > E/(Cu)
> E/(Cr) > E/'(Zn).

Han ché trong nghién ciru nay 14 chua cong bd dugc két
quéa phan tich nong do cac KLN trong nudc song Bong
Miéu va trong cac mau sinh vat tai khu vuc song. Vi vay
dé danh gia rui ro sinh thai mot cach toan dién va dé xuét
kha nang str dung ngudn nuée, khai thac thuy san tai khu
vuc song Bdng Miéu, nhom tac gia xin dé xuat hudng phat
trién tiép theo cho nghién ctru ndy, d6 1a thyc hién danh gia
tac dong cla kim loai nang trén mau sinh vat thiy sinh, tao
co so khoa hoc danh gia rii ro vé mit sinh thai mot cach
toan dién tai khu vyc nghién ctru.
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Loi cam on: Nghién ciru nay dugc tai trg boi Chuong
trinh hoc béng dao tao thac si, tién si trong nudc cua
Quy Po6i méi sang tao Vingroup (VINIF), mi sb
VINIF.2022.ThS.027 va quy GSGES (Kyoto University,
Japan).
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