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Abstract: Surface sediments were sampled in the Con Lu bay area to assess the levels of elemental
enrichment, pollution, and ecological risks based on sediment grain sizes and heavy metal
concentrations. Our results show that sediments in the bay-mouth area contain coarser and better
sorting grain sizes than those in the center of the bay. The mean concentrations of heavy metals were
ordered from the highest to the lowest as follows: Zn > Pb > Cu > As > Cd. The levels of geo-
accumulation of metals, estimated using the reference background of the global average shale, are
low for As, Cd, Cu, Zn, but are moderate to strong for Pb. The average values of metal enrichment
factor (EF) are greater than 1.5, indicating the probable influence of anthropogenic activities. The
contents of almost all heavy metals (i.e., As, Cd, Cu, Zn) in the sediment samples are lower than
their regulation thresholds in the QCVN 43:2017/BTNMT, but Pb concentrations of samples in the
bay mouth are ~ 6.5% higher than its regulation threshold. However, the assessment indexes
including metal enrichment factor (EF), pollution load index (PLI), and potential ecological risk
index (PER) are moderate, implying a sign of pollution and low ecological risk for surface
sediments. Therefore, there is a need of early planning to limit the emission of heavy metals in the
Con Lu Bay, where aguaculture activities and fishing boats have been concentrated.
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Tém tit: Mau trAm tich mat dugc léy tai vung bién Con Lu dé phéan tich kich thudc hat va ham
lwong mot s6 kim loai nang nham danh gia mirc 6 lam giau nguyén td, tinh trang 6 nhidém va rii ro
sinh thai. Két qua cho thdy trdm tich ¢ ctra vinh Con Lu thé hon va chon loc tot hon tram tich &
trung tdm vinh. Ham lugng trung binh cta cac nguyén t6 giam dan theo thir ty: Zn > Pb > Cu > As
> Cd. Mtre do tich 1y dia chat (Igeo) dbi v6i As, Cd, Cu, Zn ¢ mirc thép, riéng Pb ¢ muc khé cao.
Gia tri 1am giau nguyén t6 (EF) trung binh cua tat ca cac kim loai trong trim tich mat vinh Con Lu
déu 16n hon 1,5, dugc coi la co biéu hién bi dnh  huong tir hoat dong nhén sinh. Cac kim loai nghién
clru trong mau trdm tich mat vinh Con Lu déu c¢6 ham luong dudi ngudng quy chuin QCVN
43:2017/BTNMT, chi c6 Pb & cac mau ctra vinh c6 ham luong vuot ngudng quy. chuan (trung binh
gié tri cao hon ~ 6,5% quy chuan). Tuy nhién, cac chi s0 sur dung dé danh gia vé muc do lam glau
(EF), tai lugng 6 nhiém (PLI) va rii ro sinh thai tiém an déu tuong tng dat mirc trung binh, c6 biéu
hién 6 nhlem va rii ro sinh thai ddi voi tram tich mat. Do vy, can thlet xay dung céc giai phap giam
thiéu ngudn phat thai kim loai ning trong vinh Cdn Lu, noi dang rat phat trién hoat dong nudi trong
thuy san va neo ddu tap trung tau thuyén danh ca.

Tir khéa: Tram tich ting mat, kim loai nang, chi s 1am giau, rui ro sinh thai, tich liy dia chét.
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1. Giéi thiéu

O nhiém kim loai ning d gay ra sy suy giam
dang ké chét lwong méi trudng ¢ cac ving cilra
song va bién trén thé giéi. Cang ngay, tram tich
cang dugc uu tién sir dung dé danh gia tinh trang
mdi trudng bién [1]. Cac chit 6 nhiém hip phu
vao tram tich hat min va dong vai tro chinh trong
qua trinh hap thy trong hé thdng sinh hoc va do
d6 chat lugng tram tich c6 anh huong manh mé
dén strc khoe sinh thai ciia hé sinh thai bién.
Tram tich con c6 thém loi thé trong viée danh gia
hién trang moi truong nho kha nang ghi lai mot
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cach trung thyc va tich hop cac su kién moi
truong, cung cap thong tin khong gian va thoi
gian hiru ich [1].

Khu vie Con Lu nam & phia nam cira S6ng
Hong, vinh Cén Lu duge che chin boi Con Lu
(Hinh 1). Hé thng vinh va cdn cat & day dugc
hinh thanh do cac ngudn bdi tich tir song mang
ra, sau d6 dugc cac dong chay ven bo va song tai
phan bd theo co ché tich ty trdm tich hién dai
theo phuong thirc hudng tam [2]. Trudce khi xay
dung dap thuy dién Hoa Binh hang nam Song
Hong chuyén tai khoang 109.10° tan vat liéu lo
Itrng ra ving ctra song, sau khi dap thuy dién Hoa
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Binh hoan thanh, luong phu sa giam con 62,7. 108
tdn/ nam (tr 1990-1996). Luu lugng trdm tich
trong mua il chiém 91,6% luong vat ligu lo ling
hang nam [3]. Ving ctia song Ba Lat c6 ché do
nhat tridu déu, bién do triéu trung binh tir 2,6-3,6
m. P9 cao song trung binh va cyc dai tir 0,8-1,3
m va tur 2,5-3,0 m, trong d6 hudng séng dong va
d6ng nam chiém wu thé [3]. DONg chay bién ven
bd c6 xu huéng di chuyén vé phia Tay Nam
trong ca hai mia (miia mwa va kho) va pho bién
trong khoang 0,1-0,3 m/s (t:‘?mg mat) va 0,05-0,15
m/s (tang day). Khu vuc xuat hién van toc dong
du 16n thudng ndm ving nude c6 do sau khoang
10-25 m & phia Nam cira Ba Lat [4]. Vinh Con
Lu dat d0 sau téi ~4 m so v&i muc nudc bién
trung binh, c6 nhiéu hé sinh thai quan trong nhur
rung ngap man, rung phong hd, hé sinh thai dac
hitu nudc lg. Trong nhitng ndm gan day, khu vuc
Cdn Lu phat trién nhanh chéng hoat dong nudi
trdng thily san bién, 1a khu vuc nudi ngao tap
trung voi dién tich 16n nhat ving bién tinh Nam
Dinh. Trudc day, da co cac nghién ctru kim loai

ot 3
AT —

i Oan An

ning trong trim tich & Séng Hong va lan cén
[5-8], tuy nhién, den nay chua c6 nghién ctru kim
loai nang trong trim tich ¢ khu vyre vinh Con Lu.

Mit khac, mic du c6 nhiéu nghién clru vé kim
loai nang trong tram tich & Viét Nam [9-14],

nhung gan nhu chua c6 cong bd nao ap dung
tong hop céac chi sd lam giau, 6 nhlem va rui ro
sinh thai cta kim loai ning trong trim tich dé
danh gia chat lugng trim tich. Kho khan chinh Ia
do thiéu thong tin vé ham lugng kim loai nén dia
phuong (ham luong nguyén t6 trong tram tich
thanh tao ¢ giai doan tién cong nghiép) va ham
luong cac nguyén t6 chuan hoa. Mat khac ngay
cang nhiéu chi s6 dia hoa dugc dé xuét sir dung
va it nhat 20 chi s6 dugc xac dinh phd bién trong
céc cong bd gan day [1].

Nghién ciru nay dugc thuc hién nham: i) Lya
chon céc chi s6 dénh gia chat luong tram tich; va
ii) Panh gia chat luong trim tich mot s kim loai
ning tai khu vuc Con Lu theo cac nhom chi sb
néu trén.

w5 Cuvns Thisin

Hinh 1. Khu vuc nghién ctru va vi tri ldy mau (Anh nén: Google Earth).

2. S6 liéu va phwong phap nghién ciru
2.1. Thu thdp mau tram tich mdt

Bay mau trAm tich mit (5 cm trim tich trén
cung) da duogc lay tai vung bién vinh Con Lu

(Hinh 1) bang thiét bi thu mau thép khong gi kiéu
Ekman, dung tich 3 1. Vi tri thu mau tap trung &
khu vyc cura vinh (4 mau — BLO1, BL02, BL03,
BL07) va trung tAm vinh (3 mau — BL04, BLO5,
BLO06). Cac mau nghién ciru dugc thu theo Tiéu
chuan Quédc gia TCVN 6663-19:2015 (Hudng
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dan ldy mau trim tich bién). Mau trim tich sau
khi dua vé phong thi nghiém, dugc loai bo ré cay
va vo so, lam kho, déng nhét va chia mau cho
cac phan tich.

2.2. Hé phuong phap nghién cuu

2.2.1. Cac phuwong phap phan tich

i) Phan tich kich thudc hat

Phan tich kich thuéc hat tram tich duge thuc
hién tai Phong thi nghiém Tram tich va Dia chat
bién, Khoa Dja chét, Truong Pai hoc Khoa hoc
Tu nhién, Pai hoc Qubc gia Ha Noi. Phuong
phap duoc thuc hién bang thiét bi thiét bi laser
LA-950V2 Particle — Horiba (Nhat Ban) vai
khoéang do kich thudc hat <3000 um. Tram tich
duoc phan cép d0 hat theo Wentworth, 1922
[15], cac thong sb kich thude hat duoc tinh toan
theo cong thurc cta Trask, 1932 [16], phan loai
tram tich theo Folk, 1954 [17]. Méu tram tich
truée khi phan tich duge xir 1y loai bo vét chat
hitu co, cac thanh phan carbonat (nhu khoang vat
tai sinh, vun v6 s0), va hop phan silic sinh hoc
(cac loai tdo). Céac bude loai bo duoc thuc hign
lan luot twong tng bang dung dich H20; (10 %),
HCI (10 %), va NaOH (2M). Sau mdi budc, phan
hoé chit du duoc loai bé hoan toan. Dung dich
H,0; du dugc loai bo bang cach dun néng mau
trong nudc ¢ nhiét d6 60 °C, HCI va NaOH du
dugc loai bo bang cach ding nuéc cat va ly tam.
Mau sau dé duoc thém natri hexametaphosphate
(0,5%) dé ngan su tai ngin két cua cac hop
phan sét;

ii) Phan tich kim loai nang

Mau trdm tich dé phan tich ham luong kim
loai (~5 g) dugc lam khod ¢ nhiét do 45 °C. Mot
phan nho (~0,5 g) dugc 1y ra tir hdn hop dong
nhét sau khi duoc siy kho va dugc pha mau bang
hon hop axit HCI-HF-HNO3s-HCIO, trong binh
teflon (dung tich 50 ml) di dwogc lam sach béang
acit HCI lodng. Dung dich méu tiép tuc dugc pha
lodng v&i nude khtr ion Milli-Q theo thé tich nhét
dinh va dugc phén tich bang hé thong quang phd
hap thu nguyén tir AAS 200 Series AA va AAS
GTA 120 - Agilent (Hoa Ky) tai Phong thi
nghiém Dia chat moi truong, Khoa Dia chat,
Truong Pai hoc Khoa hoc Ty nhién, Pai hoc

Qpéc gia Ha Noi. Cac kim loai dugc phan tich
gom As, Cd, Cu, Pb va Zn.

2.2.2. Phwong phdp dénh gid chat luong
tram tich doi voi kim logi nang

Cac chi s0 xac dinh hién trang kim loai ndng
trong t tram tich 1a chia khoa dé danh gia kha nang
6 nhiém mot cach hiéu qua, dong thoi cung cap

canh bao murc do rui ro va suy thodi moi truong,
cling nhu xac dinh ngudn cua cac kim loai tich
tu ty nhién hay nhan sinh. Hién nay, €0 it nhét 20
chi s6 dia héa tram tich dang dwoc sir dung [1].
Hau hét cac nghién ctru danh gia déu tach cac chi
s6 thanh hai loai, loai “don/riéng” va loai “tich
hop/phirc tap/da yéu t6”. Cac chi s6 don nguyén
td cung cap thong tin chi tiét vé& sy phan bd va
cuong do cua tung kim loai. Kim loai c6 mat
trong tram tich duéi dang hdn hop va cac chi s6
phirc tap/tich hop dir liéu da nguyén tb cung cap
cai nhin tong thé, toan dién hon vé 6 nhiém [1].

Nghién ctru nay str dung 3 nhom chi sé gom:
i) Nhom chi sé tich ity va lam giau nguyén to,
gdm chi sb tich liy dia chat (Igeo), chi s6 lam
giau don nguyén té (EF) va chi s0 lam giau trung
binh (MEQ); ii) Nhom chi s6 6 nhiém, gdm chi
s6 6 nhiém (Cf), chi s tai luong 6 nhlem (PLD);
va iii) Nhom chi s6 rui ro sinh thai, gém chi so
rti ro sinh thai tiém an (Er' va PER), chi s6 mirc
anh hudng co6 thé trung binh (MPELQ) va chi s6
pham vi anh hudng trung vi trung binh
(mERMQ).

i) Nhom chi s6 tich lity va lam giau nguyén t6

Céc nguyén t6 c6 xu hudéng dugc hip phu
vao tram tich hat min. Do do, dir liéu ham luong
Cua cac nguyen t6 trong toan bo mau trim tich
can duoc chuan hoa dé danh gia mic d6 lam giau
nguyén to. C6 2 phuwong phép chuan hoé hién
dang dugc sir dung phd bién 1 chuan hoa theo ty
1& cap hat nho (<0,063 mm) va chuén héa theo ty
1é ham lugng cac nguyén td Al, Fe, Co, Sc, Li dé
giam tac dong cua kich thudc va thanh phan hat
thay ddi [1]. Nghién ctru nay sir dung thong nhat
phuong phap chudn hoa ham luong cic nguyén
t6 theo cap hat nho véi ty 16 >10% do G. F. Birch,
dé xuét [18] cho cac chi s6 can x4c dinh theo ham
lwong nguyén td duoc chuin hod, theo cong thirc
[19] do B. S. M. Kim, dé xuat:
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[M]nud frac = Q[Mﬂ 1)
mud cont

Trong d6: [M]mud frac 12 ham luong nguyén tb
chuan hoa theo cap hat nho; [M]sed la ham luong
nguyén t6 clia mau tram tich; Qmud cont, la ty 1€
tram tich hat nh6 (<0,063 mm) trong mau.

- Chi s6 tich liiy dia chat (Geoaccumulation
Index - lgeo) xéc dinh mure dd tich luy cua timg
nguyén to trong tram tich. Ban dau chi sé Igeo
duoc tinh toan dwa vao “phan min” cia cac mau
trAm tich (<0,063 mm) va gia tri nén quy udc do
G. Muller, dé xuét [20]. Tuy nhién, sau d6 ham
lwong kim loai dugc phén tich tir mau tong phd
bién hon. Vi véy, cong thic tinh Igeo duoc
diéu chinh bang cach chuan hoa theo ham lwong
bun [19].

C
lgeo = l0g2 (ﬁ) 2

Trong do6: Cirer 1a ham luong nguyén t6 da
duoc chuan hod; Birr la ham luong nén cua
nguyén té twong tmg di duoc chuin hoa; hé sb
1,5 dugc str dung dé hiéu chinh su bién dong vé
ham lugng cac nguyén td c6 thé xay ra trong qué
trinh thanh d4. Mirc d6 tich liiy cic nguyén tb
dugc thé hién trong Bang 1.

- Chi s6 lam giau (Enrichment Factor — EF)
ban dau dugc sir dung dé suy doan ngudn goc
clia cac nguyén tb trong khi quyen va nuge bién,
sau d6 duoc str dung dé danh gia dat va tram tich ho
va bién [22, 23], duoc xac dinh theo cong thire [1]:

_ (Ci—ref)sample
EF = (Bi—ref)background (3)

- Chi s6 lam giau trung binh (Mean
Enrichment Quotient - MEQ) duoc G. F. Birch
dé xuit [24, 25] va duoc danh gia co hiéu suat
cao trong danh gia chit lugng méi truong [1],
duoc tinh theo cong thuc:

Ci—
g

MEQ = —¢ 4)

Trongdé:nla s6 nguyén té tham gia vao tinh
toan chi sé.

if) Nhom chi s6 6 nhiém

- Chi 56 6 nhiém (contamination - Cy) dugc
L. Hakanson, d& xuit dé danh gid muc do 6
nhidm téng thé tai mot khu vuc 14y miu theo
cong thure sau [26]:

=1 (5)

Trong d6: Cr1a hé s6 6 nhidm cua nguyén t6,
Cla hélrn luong nguyén t6 do duogc, B 1a ham
luong nén cua nguyén t6 tuong ung.

- Chi 6 tdi lwong é nhiém (Pollutlon Load
Index - PLI) duoc D. L. Tomlinson, d& xuat nim
1980 dé danh gia tai luong 6 nhiém d6i v6i sinh
vat vung cua song phia dong Ireland [27]. Sau
d6, PLI dugc sir dung dé danh gia muc do 6
nhidm tram tich [1]:

PLI = (I}, Cf) (6)

iii) Nhom chi s rui ro sinh thai

- Chi sb rui ro sinh thai tiém 4n (Potential
ecological risk index - PER) duoc L. Hakanson,
dé xuat dé danh gia kha ning rui ro cua cac kim
loai trong trim tich ddi voi cac loai sinh vat [26].
Chi s6 PER dugc xac dinh dya vao chi s6 rii ro
sinh thai cia timg nguyén t6 (ecological risk
index —Er).

PER = ¥ | Ert (7)

Ert = Cf * T} (8)

Trong d6: T} 1a hé s6 phan tmg doc hai ciia
nguyén to i twong Gmg, phan anh mtrc 6 doc hai
clia n6 ddi véi sinh vat. Trong nghién ciru Ny,
T} ctia cac nguyén t6 dugc xac dinh nhu sau: T2
=1, Tt = TP = 5; TAS = 10; T,°% = 30 [26].

- Chi s6 mirc anh hudng ¢ thé trung binh
(Mean Probable Effects Level Quotient —
MPELQ) va chi s6 pham vi anh huéng trung vi
trung binh (Mean Effects Range Median
Quotient — mERMq) dugc E. R. Long, D. D.
MacDonald, dé xuit va dugc xéac dinh theo cong
thue [28, 29]:

mPELq — Z?:lci/PELi (9)

mERM(q = (10)

Trong d6: ERM; va PEL; 1an luot 1a gi4 tri
ERM va PEL ctia nguyén t i. Trong nguyén ciru
nay, cac kim loai trong mau nghién ciru gdm As,
Cd, Cu, Pb, Zn, véi PEL tuong ung: 46,1, 4,21,
108, 112,2, 271 [30]; va ERM tuong tng: 70,
9,6, 270, 218, 410 [30].

SR, Ci/ERM;
n
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Bang 1. Phan loai mic d9 tich lily, lam gidu, 6 nhiém va rdi ro sinh thai

31

Nhém chi so tich Iy va lam giau Nhém chi s6 6 nhiém
lgeo [20] EF [23] MEQ [23] Cf [26, 31]
Giati | Micdd Gié tri Mirc 43 Gié tri Mic dd | 0 Muc 6
tich liy lam giau lam giau 0 nhiém
lge0<0 Khoéng EF<1,5 Khoéng 1,5<MEQ Khoéng <1 Khoéng
0<Igeo<1 Thap 1,5<EF<3 Thap 1,5<MEQ<3 Thap 1<Cf<3 Thap
1<Igeo<2 | Trung binh 3<EF<5 Trung binh | 3<MEQ<5 | Trung binh | 3<Cf<6 Trung binh
2<Tgeo<3 Khé cao 5<EF<10 Cao 5<MEQ Cao 6=Cf Cao
3<]geo<4 Cao 10<EF Rat cao
4<Ige0 Rét cao
Nhom chi s6 6 nhiém Nhom chi sb rii ro sinh thai
PLI [27, 31] E/ [26] mERMq [28] mPELq [29]
Giatri |Muc d6 6 nhidm Gia tri Mire 45 Gia tri M do | Gis i | Mite d6 rii ro
rul ro ruiro
PLI<] Khéng E/'<40 Thap <0,1 Rét thap <0,1 Rét thap
1<PLI<2| Trung binh 40<E/<80 | Trungbinh | 0,1-05 Thap 0,11-1,5 Théap
2<PLI<3 Ning 80<E,<160 Khé cao 0,5-15 | Trung binh | 1,5-2,3 | Trung binh
5<PLI | Nghiémtrong | 160<E/<320 Cao >1,5 Cao >2,3 Cao
320<E, Rét cao

3. Két qua va thao luan

3.1. Ham heong kim logi ndng trong tram tich
mdat vinh Con Lu

Két qua phan tich d6 hat va ham lugng cac
kim loai trong cac mau trAm tich mét & vinh Con
Lu duogc thé hién trén Bang 2. Tram tich mat &
vinh Con Lu ¢6 su phan biét 1o rét vé thanh phﬁn
cép hat, v&i tram tich cat, cat bun phéan bd & ctra

vinh va trdm tich bun cét, bun phan bd & trung
tam vinh. O ctra vinh, ham lugng cat dao dong
trong khoang 79,90-97,40%, kich thudc hat
trung binh (Md): 0,108-0,149 mm, d chon loc
tdt (So <1,58): 1,23-1,53. O trung tdm vinh, ham
lwong cat thap hon (6,70-49,74 %), Md nhé hon
(0,01-0,061 mm), d6 chon loc kém (So >2,12):
2,23-4,50. S6 liéu néu trén cho phép nhan dinh
rang ché do thuy dong luc ¢ cira vinh co xu
hudng 16n hon va 6n dinh hon & trung tim vinh.

Bang 2. Thong s6 kich thude hat va ham lugng kim loai nang trong tram tich mat vinh Codn Lu

Khu | Tram Gi4 tri Thong s6 kich thudc hat Ham luong kim loai nang (mg/kg kho)
vuc | tich j %cét | Y%bun | Md So As Cd Cu Pb Zn
Cira C?%lt, Nho nhaflt 79,90 | 2,77 | 0,108 | 1,23 | 4,19 | 0,04 | 15,72 83,1 48,7
vinh C{:lt Lén nhat 97,40 | 19,89 | 0,149 | 153 |11,42| 0,77 | 27,09 | 137,98 | 120,78
: bun | Trung binh | 89,13 | 10,86 | 0,14 136 | 720 | 0,39 | 20,91 | 119,48 | 87,55
Trung | Bun Nho nhat 6,70 | 50,24 | 0,010 | 2,23 | 8,16 | 0,35 | 29,71 | 10,37 | 101,83
tam | cat, Lon nhat 49,74 | 92,69 | 0,061 | 450 [19,75| 04 | 66,88 | 8566 | 150,33
vinh | bun | Trungbinh | 27,69 | 71,96 | 0,030 | 3,49 |[14,39| 0,37 | 47,84 | 49,30 | 12454
Todn Nho nhat 6,70 | 2,77 | 0,01 123 |419] 0,04 | 1572 | 10,37 48,70
vinh Lén nhat 97,40 | 92,69 | 0,149 | 450 [19,75| 0,77 | 66,88 | 137,98 | 150,33
j Trung binh 62,80 | 37,05 | 0,09 | 2,27 |10,28]| 0,38 | 32,45 | 89,40 | 103,40
QCVN 43:2017/BTNMT 416 | 4,21 108 112,2 271
Tram tich Song Hong [6] - 0,34 | 83,00 | 66,00 | 127,00
Tram tich phia bac cira Séng Hong [5] 21,41| 0,39 | 40,42 56,19 98,64
Trung tAm Vinh Bac B6 (LV88-55, 56) [32] 532 | 0,095 | 16,9 24,75 87,5
Dong Vinh Bac b [33] 9,53 ] 0,16 | 58,26 | 27,99 67,28
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Hinh 2. Biéu d6 ham luong mot s6 kim loai nang & vinh Con Lu, dbi sanh v6i ham luwong kim loai trong trim
tich mat & khu vyc lan cén; (a) toan vinh; (b) clra vinh va trung tam vinh.

Ham lugng trung binh cac kim loai trong
trAm tich mat & vinh Con Lu dao dong tr lon dén
nho, theo thir ty cac nguyén té Zn > Pb > Cu >
As > Cd (Hinh 2a). O khu vuc trung tim vinh,
ham lugng trung binh ctia cac kim loai van theo
thir tu nhu ham luong trung binh cac kim loai
toan vinh, tuy nhién & khu vyc ctta vinh ham
lugng trung binh ciia Pb cao hon cac kim loai
khac (Hinh 2b). Ham lugng trung binh cac kim
loai As, Cu va Zn ¢ trung tdm vinh c6 xu thé cao
hon & ctra vinh, trong khi Cd va Pb & ctra vinh
¢6 ham lugng trung binh cao hon ¢ trung tam
vinh (Hinh 2b). P4i sanh véi cac két qua nghién
ctru kim loai nang trong tram tich mat & cac khu
vuc khac (Bang 2, Hinh 2a) cho thay: ham luong
Cd tuong duong, ham lugng Pb cao hon, ham
lugng Zn, dic biét 1a Cu thip hon dang ké so véi
Song Hong, Ham lugng Cd, Cu va Zn tuong
dong voi bic cira Séng Hong trong khi ham
luong As thip hon va Pb cao hon dang ké; Ham
luong tat ca cac kim loai déu cao hon so véi
trung tam Vinh Bic bo; Ham lugng As tuong
ddng, Cu thip hon nhung Cd, Pb va Zn cao hon
dang ké so voi Pong Vinh Bic Bo. Ham lugng
Pb cao hon tat ca cac khu vuc.

Ham luong cac kim loai As, Cd, Cu, Zn
trong tram tich mit déu dao dong trong khoang
rong, nhung ham luong trung binh cua ching
déu nim trong ngudng Quy chuin Viét Nam
QCVN 43:2017/BTNMT (Hinh 2). Tuy nhién,
Pb ¢6 ham lugng dao dong 16n va cd su chénh
léch dang ké gitta khu vuc cira vinh va trung tim

vinh. Ham lugng trung binh Pb ¢ cira vinh cao
vuot ngudng (>112,2 mg kg™), trong khi ¢ trung
tam vinh vin trong ngudng cho phép. Két qua
cho thay Pb ¢6 xu hudng tap trung trong cac tram
tich mat hat thé hon & ctra vinh Con Lu.

3.2. Gia tri nén cua kim loqi

Ham lucmg trung binh cac nguyén td trong
16p vo Trai dat hodc trong d4 phién sét 16p vo
trén ciia Trai dit thuong duoc xem nhu tiéu
chuan toan cau vé gié tri nén cho cac nguyén tb
trong 16p thach quyén. Tuy nhién, stir dung ham
lwong cac nguyén td theo tidu chuan nay dé danh
gia mirc do tap trung cac nguyén t6 trong thanh
tao tu nhién (nhu dt, tram tich,...) khong phai
luc nao ciing phu hop do tinh chat déc trung vé
thanh phan vat chét ciia 10p thach quyén tai khu
vuc nghién ciru. Do vay, cac dir liéu vé ham
lwong cac nguyén tb trong cac thanh tao dia chit
dia phuong thuong duoc st dung 1am gia tri nén
cho céc danh gia lién quan dén hoat dong cia con
nguoi (gia tri nén trong da va/hodc tram tich
thanh tao trudc giai doan Holocen) hodc danh gié
muc do tich luy cua kim loai nang (gia tri nén
trong tram tich thanh tao trong giai doan tién
céng nghiép, khoang trudce 1900) [1]. Céc nghién
ctru chat luong tram tich mit & Viét Nam chu yéu
sir dung gia tri nén toan cau [12, 13] hoic ¢ cac
ving l4n can [6] hodc khong néu rd [14] do thiéu
gi tri nén dia phuong.
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V61 muc dich xac dinh mirc d6 tich luy cta
céc nguyén t6 trong trim tich ¢ vinh Coén Lu so
v6i da trdm tich toan cau, nghién ctu nay lya
chon gié tri nén trong d4 phién sét toan cau [34].
V61 muc dich danh gid mic do lam giau nguyén
t6 so Vi cac thanh tao dia chét tién cong nghiép
dia phuong, nghién ctru nay lya chon cac gia tri
nén tham chiéu cua kim loai twong tng trong 16
khoan thu thap & ctra Song Hong [8], noi rat gan
vinh Con Lu. L&i khoan R2 thu thap tai cira Séng
Hoéng c6 dd sau 68 cm c6 thanh phan tram tich
bun, duoc xac dinh tudi theo phuong phap Pb-
210, twong tng vaoi thoi gian tich tu ~1918 [8],
¢6 thé xem nhu gan véi thoi diém bat dau thoi ky
cong nghiép. Ham luong kim loai cua 161 khoan
R2 gbém cac nguyén t6 Cd, Cu, Pb, va Zn. Gia tri
nén cua As dugc tham chiéu theo ham luong

trung binh 16p vo trén Trai dat & phia dong vinh
Bic B9, khu vuc Trung Qudc [35], do 16i khoan
R2 ¢ cira Song Hong thiéu ving ham lugng As.
Déi sanh v6i gia tri nén trung binh toan cau va
nén dia phuong mot sb6 khu vuc khac trén Thé
giéi (Bang 3) cho thiy gia tri nén Cd gan tuong
duong véi phién sét toan cau, nhung cao hon so
vOi dong vinh Bic B6 va thap hon ¢ Han Quéc;
Cu thip hon da phién toan ciu, nhung tuong
dwong véi nén tién cong nghiép ¢ dong vinh Bic
B6 va Han Qudc; Zn thap hon so v6i d4 phién
toan cau va Han Qudc nhung cao hon so véi
dong vinh Bic Bo; Pb cao hon tuong ddi nhiéu
so v6i d4 phién toan cau va tat ca cac khu vuc
khac. Diéu nay cho thay ham lugng Pb & khu vuc
nghién ctru ¢6 ngudn gdc tu nhién twong ddi cao.

Bang 3. Gi tri nén toan ciu va dia phuong ctia mot sé kim loai ning

TT D01 tuong As Cd Cu Pb Zn Ngudn

1 |ba phlen toan cau 13 0,3 45 20 95 |Turekian va Wedepohl,

2 |Pa cat két toan cau 1 0,1 14 7 16 1961 [34]

3 |Ulleung Basin (East Sea), Han Qudc - 0,4 29 24 115 Jung, 2024 [36]

4 |Poéng Vinh Bic Bo (Trung Quc) 33 0,077 ] 31 16 61 | Gaovacs, 1998 [35]

5 |Cira Séng Hong, Viét Nam - | 024 ] 318 53 79,8 Tue, 2012 [8]

Trung b‘mh 58 | 0,22 | 29,7 16,7 71,8 Khone bao edm cira

Nho nhat 1 [008 | 14 7 16 | Gone I—%Sng %,ié o Nam
Lon nhat 13 0,4 45 24 115 >

3.3. Murc dé tich liy va lam giau kim logi trong
tram tich mat vinh Con Lu

3.3.1. Mitc d¢ tich luy dia chat (Igeo)

Hién c6 3 phuong phap xac dinh mirc d6 tich
luy dia chat dang duoc sir dung, gdm: i) Xac dinh
dua vao ham lugng cac nguyén t6 trong tram tich
cip hat nho; i) Xac dinh dwa vao ham luong
nguyén toq trong mau tong; va iii) Xéc dinh dya
vao ham luong cdc nguyén t6 trong mau téng
dugc chuin hoa. Bai viét nay danh gia muc do
tich luy dia chat dwa vao ham luong cac nguyén
t6 chuan ho4 theo thanh phan cdp hat nho
(<0,063 mm).

Chi s6 Igeo cua timg kim loai trong khu vyc
nghién ciru dugc tong hop trong Bang 4 va biéu
dién trén Hinh 3. Mrc do tich luy trung binh cac
nguyén t6 & vinh Con Lu tir cao dén thap theo

thir ty: Pb > Zn > As > Cu > Cd (Hinh 3a). Trong
d6, mirc d6 tich luy trung binh ctia Pb tur trung
binh dén cao. Mirc tich luy trung binh cta hau
hét cac nguyén tb & cira vinh déu cao hon & trung
tam vinh, chi c6 Cd c6 muc tich luy & trung tdm
vinh cao hon. O cira vinh, cac nguyén td As, Cu
va Zn c6 mirc tich luy trung binh, trong khi Cd
khong tich luy va Pb c6 muc tich luy cao dén rat
cao. O khu vuc trung tdm vinh, cac nguyén td As,
Cd, Cu va Zn c6 muc tich luy trung binh dao
ddng quanh gia tri 0, twong trng v4i mure tich luy
thap, tuy nhién Pb c6 muc tich luy trung binh
(Hinh 3b).

Ham lugng Pb trong cac mau tram tich mat
& cira vinh Con Lu cao hon & trung tdm vinh va
dao dong ¢ muc cao hon gia tri quy chuan
(QCVN 43:2017) [32]. Tuy nhién, cac mau tram
tich & cira vinh c6 thanh phan cép hat tho (cat) 1a
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chu yéu (280 %), nén ham luong Pb trong hop
phan hat nho tang cao. Ngoai ra, ham lugng Pb
trong d4 phién sét trung binh toan cau [34] thap
hon nhiéu so v6i tram tich giai doan tién cong
nghiép & khu vuc [8]. Nhu vdy, co thé thdy tai

B4 Tichiay  (a)
rat cao

Y
i

Chi s6 tich Iuf dia chat - Iy,
-]
I

-2 T T T T
AE Cd Cu -] Zn

khu vuc nghién ctru, Pb da dugc lam giau mot
cach “ty nhién” trudc khi xuit hién hoat dong
san xuét. O giai doan hién tai, Pb c6 kha ning
tich luy cao va cé xu hudng tap trung trong thanh
phan cip hat min.
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Hinh 3. Mirc d6 tich lily dia chét ciia cic nguyén t6 & vinh Con Lu; (a) toan vinh; (b) cira vinh va trung tim vinh.

3.3.2. Mirc d¢ lam giau kim logi ndng (EF)

Chi s6 1am giau (EF) cac kim loai va chi s6
lam giau trung binh (MEQ) dugc tinh toan va thé
hién trong Bang 4 va Hinh 4. Chi sb lam giau
kim loai duoc xac dinh béng ty 1€ kim loai do
duoc voi kim loai nén tham chiéu tién cong
nghiép dia phuong, vi vy c6 thé danh gia duoc
ngudn gde ctia mirc d6 1am giau, do ty nhién hay
hoat dong nhan sinh. Gia tri lam giau trung binh
cac kim loai giam dan theo thr tu: As > Pb > Zn
> Cu > Cd ¢ toan vinh (Hinh 4a). Thr ty nay
cling duy tri ¢ ctra vinh nhung c6 sy thay ddi theo
the ty giam dan tir As > Cd > Pb > Cu > Zn &

Chi sé lam giau - EF

trung tdm vinh (Hinh 4b). O ctra vinh, EF trung
binh ctia As va Pb > 10, thé hién mirc d6 1am giau
rit cao; EF trung binh cta Zn > 5 tuong tmg véi
muc d§ lam giau cao; Cu thé hién mirc do 1am
giau trung binh; va Cd c¢6 murc do 1am giau thap.
O trung tdm vinh, cac kim loai Cd, Cu, Pb va Zn
déu dao dong trong gidi han 1,5-3,0 thé hién muc
lam giau thip; EF trung binh cta As > 5 thé hién
muc lam giau cao. Muac d6 lam giau trung binh
(MEQ) trong tram tich mit cira vinh ¢ mirc cao,
con trung tdm vinh ¢ mc thap. Gia tri EF trung
binh cta cac kim loai trong tram tich mat vinh
Con Lu déu 16n hon 1,5 do d6 dugc coi la c6 biéu
hién anh hudng ctia con nguoi [23].

20 4 20
(b)
184 [ Chi s8 lam giau nguyén t8 & clra vinh =13
[FZ7} Chi s8 lam giau nguyén t& & trung tdm vinh
16 16

Chi s& l1am giau - EF
> ® D M
Rt Y
= o
ZQ
=!8
8
o
:
==
—
=3 1
9
°
—T -
s ®m o e

4 4 Trung binh - T(ung 4
binh E
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
2 méo | | B oo B
Khong Khong
o T — r 7 r a
Ax Cd Cu ] n MEQ

Hinh 4. Murc d6 lam giau cac kim loai (EF) va mirc d6 lam giau trung binh (MEQ): (a) toan vinh;
(b) ctra vinh va trung tdm vinh.
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Bang 4. Tong hop cac chi s6 1am giau, 6 nhiém va rui ro sinh thai
Nh()m Chi s6 Gia tri chi s0 toan vinh Gia tri chi s0 & ctra vinh Gia tri chi s0 ¢ trung tdm vinh
chi s6 As |cd |[Cu |Pb |zn |As |Ccd |Ccu [Pb [zZn |As [Cd [Cu [Pb [Zn
Trung binh | 0,54 | 0,09 | 0,36 | 2,16 | 0,94 | 1,37 | -0,14 | 0,99 | 424 | 1,89 |-0,01 | 0,23 | -0,05| 0,78 | 0,31
Igeo Nho nhét 0,26 | -1,16 | -0,41 | -1,42 | -0,12 | 1,03 | -1,16 | 0,82 | 3,94 | 1,54 | -0,26 | -0,21 | -0,41 | -1,42 | -0,12
. Lén nhat 1,70 | 0,89 | 1,16 | 453 | 2,24 | 1,70 | 0,89 | 1,16 | 453 | 2,24 | 0,47 | 0,82 | 0,44 | 251 | 0,53
lg;cvhé Trungbinh | 9,89 | 2,30 | 2,96 | 531 | 4,07 | 1565 2,20 | 4,24 | 10,90 | 6,80 | 6,04 | 2,36 | 211 | 159 | 2,25
Bm EF Nho nhat 492 | 0,86 | 1,59 | 0,21 | 1,64 |12,08| 0,86 | 3,75 | 8,71 | 518 | 492 | 1,65 | 1,59 | 0,21 | 1,64
gidu Lén nhat 19,23 | 3,55 | 4,73 | 13,09 | 8,41 [19,23| 3,55 | 4,73 [ 13,09 8,41 | 8,21 | 3,39 | 2,88 | 3,22 | 2,58
Trung binh 4,91 7,96 2,87
MEQ Nho nhét 2,02 6,99 2,02
Lén nhat 8,92 8,92 3,41
Trungbinh | 3,12 | 1,63 | 1,02 | 1,69 | 1,30 | 2,18 | 1,67 | 0,66 | 2,25 | 1,10 | 4,36 | 1,57 | 1,50 | 0,93 | 1,56
cf Nho nhét 1,27 | 0,17 | 0,49 | 0,20 | 0,61 | 1,27 | 0,17 | 0,49 | 1,57 | 0,61 | 247 | 1,49 | 0,93 | 0,20 | 1,28
o} Lén nhat 598 | 328|210 | 260 | 1,88 | 3,46 | 328 | 0,85 | 2,60 | 1,51 | 598 | 1,70 | 2,10 | 1,62 | 1,88
nhiém Trung binh 1,37 1,24 1,57
PLI Nho nhét 0,96 0,96 1,26
Lén nhat 2,03 1,38 2,03
Trung binh | 31,16 | 48,88 | 5,10 | 8,43 | 1,30 |21,81|50,11| 3,29 | 11,27 | 1,10 | 43,62 |47,23| 7,52 | 4,65 | 1,56
Er Nho nhét 12,70 | 511 | 247 | 0,98 | 0,61 [12,70| 5,11 | 2,47 | 7,84 | 0,61 | 24,73 | 44,68 | 4,67 | 0,98 | 1,28
Lén nhat 59,85 | 98,30 | 10,52 | 13,02 | 1,88 |34,61|98,30 | 4,26 | 13,02 | 1,51 |59,85|51,06 | 10,52 | 8,08 | 1,88
Trung binh 94,86 87,57 104,58
.. RI Nho nhat 46,92 46,92 89,82
i‘i‘;‘;" Lén nhat 130,11 130,11 121,82
théi Trung biph 0,36 0,37 0,36
mPELq Nho nhét 0,29 0,35 0,29
Lén nhat 0,44 0,39 0,44
Trung binh 0,19 0,20 0,19
mERMq Nho nhét 0,15 0,19 0,15
L&n nhét 0,23 0,21 0,23
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3.4. Pdanh gid mirc d¢ 6 nhiém kim loai trong
tram tich mat vinh Con Lu

Chi sb 6 nhiém (Cf) trung binh cua cac kim
loai trong tram tich vinh Con Lu (Hinh 5) cho
thdy tram tich & mirc 6 nhiém thap ddi véi Cd,
Cu, Pb va Zn, trong d6 gia tri chi s6 6 nhiém
trung binh ctia Cu, Zn & cua vinh thép hon ¢
trung tam vinh, nguoc lai cua Cd va Pb ¢ cua
vinh cao hon ¢ trung tdm vinh. Kim loai As c6
mirc 6 nhiém thap & cira vinh nhung 6 nhiém
trung binh ¢ trung tim vinh. Chi s6 6 nhiém cua
As trong nghién ctru nay dugc xac dinh dwa vao
nén dia phuong véi gia tri thap hon nhiéu so véi
trong da phién sét toan cau va nén dia phuong &
mot sb noi trén Thé gidi (Bang 3). Do vy, mic
du ham lugng As ¢ cac vi tri trong vinh déu nam
trong ngudng quy chuan Viét Nam QCVN
43:2017/BTNMT [37], nhung chi sd 6 nhiém
van c6 gia tri thuéc mirc 6 nhiém thap dén trung
binh. Nguoc lai, ham lugng Pb cao dot bién &
ctra vinh, ¢6 3/4 vi tri iy mau vuot ngudng quy
chuin nhung do ham luong nén dia phuong cao
nén chi s6 6 nhiém ciia Pb chi & mirc khong dén
6 nhiém & murc thap (Hinh 5).

Chi s6 tai lugng 6 nhiém PLI, dugc xac dinh
theo chi s6 6 nhiém Cf cta cac kim loai trong

® Vit lay mdu
ol BLOT va 6 hidu ma
17%

Lo Ly

trdm tich mat cua vinh, & mc 6 nhiém thap (PLI
=1,37). Méc du ham lugng Pb cao dot bién trong
tram tich cira vinh tuy nhién tai luong 6 nhiém &
ctra vinh van thap hon ¢ trung tim vinh (Bang 4,
5 va Hinh 5). Nguyén nhén 1a do tram tich & ctra
vinh ¢6 ham luong bun (10,86 %) thip hon &
trung tdm vinh (71,96 %) (Bang 2). Vinh Codn Lu
12 noi rat phat trién hoat dong nudi trong thuy san
va ciing 1 noi neo dau tap trung cia tau thuyén
danh ca (Hinh 6). Day c6 thé 13 ngudn cua kim
loai tap trung trong tram tich cta vinh.
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Hinh 5. Mirc d6 6 nhiém cac kim loai trong tram tich
mat vinh Con Lu.
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Hinh 6. Noi tap trung neo dau thuyén danh bét hai san (Anh nén: Google Earth).
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3.5. Mirc @9 riii ro sinh thdi & vinh Con Lu
Nguyén t6 kim loai xuét hién ty nhién trong

hé sinh thai du6i nude va 1a yeu t6 can thi€t cho

cac qua trinh sinh hoc. Tuy nhién, mot sO kim

loai lai co thé tic dong x4u dén su ton tai va phat
trién cta nhiéu loai sinh vét, di ham lugng cua

140

120 4

an— PER

100

em

N

80

60

h thai ti

40

chung thap hay cao [26, 38]. Do viy, clng véi
viéc xac dinh ham lugng cac nguyén té va dbi
sanh voi quy chuan dé nghién ciru chat luong
tram tich, danh gid mirc do rui ro sinh thai cua
kim loai 1a can thiét dé co thé hiéu dugc cac tac
dong c6 hai tiém an.
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Hinh 7. Mtrc d6 ri ro sinh thai tiém an cta trAm tich mat vinh Con Lu.

Tai vinh Con Lu, chi s6 rti ro sinh thai tiém
an Er' dugc tinh toan cho timng nguyén té va duoc
tap hop thanh chi sé rui ro sinh thai tiém an PER
cho ting vi tri nghién ctru (Hinh 7). O cira vinh,
chi s rui ro sinh thai tiém an trung binh cua cac
kim loai theo thir ty giam dan tir Cd > As > Pb >
Cu > Zn, trong d6 chi s6 rui ro sinh thai tiém an
cua Cd dao dong trong khoang rong (5,11-98,30)
tuong (g véi mue do rui ro tir thap dén kha cao.
O trung tAm vinh, chi sb rui ro sinh thai theo thir
tu giam dan tir Cd > As > Cu > Pb > Zn va Cd
¢6 chi s6 riii ro & mirc trung binh (44,68-51,06).
Chi s6 rui ro cia As & trung tdm vinh cao hon &
ctra vinh. As va Cd déng gop chu yéu (>80%)
cho mirc do rui ro sinh thai tiém an (PER) cua
vinh Con Lu. Ham lugng As va Cd trong tram

tich mat & vinh Con Lu khong cao, nhung mirc
dd rui ro sinh thai tiém an cua chung lai & muc
cao hon céc kim loai khac do dic diém doc tinh
sinh thai cua chiing cao [26].

Hudng dan vé chét luong tram tich (SQGS)
d3 duoc phat trién cho cac hé sinh thai bién nham
cung cip co s din giai cho viéc danh gia cac
riii ro do cac chat gy 6 nhlem lién quan den tram
tich gy ra cho cac sinh vét song trong tram tich
[29, 32, 38, 39]. Trong nghién ctru nay, cac chi
s6 murc anh hudng c6 thé trung binh (MPELQ) va
pham vi hiéu Gmg trung vi trung binh (MERMQ)
duoc st dung dé danh gia mirc rui ro sinh thai.

Gia tri mPELq cua trAm tich mit vinh Con
Lu dao dong trong khoang 0,29-0,44 tuong ung
v6i mue d6 rii ro thip (Bang 4, 5, Hinh 8). Gia
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tri mERMq dao dong trong khoang Q,15—0,23,
cling tuong ung v6i muc do rui ro thap. Khong
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c¢6 sy khac biét dang ké cua gia tri mPELq va
mERM(q ¢ cua vinh va trung tdm vinh.

(b)

0.0

T T
BL0s BLOS BLOE
Trung tam vinh

T T T
BLO7  BLOY BLOA

Cilra vinh

T
BLO2

Hinh 8. Gia tri mPELq (a) vA mERMq (b) ctia trim tich mit vinh Con Lu.

Bang 5. Panh gia tong hop mic do tich lily, lam giau, 6 nhiém va rii ro sinh thai trung binh vinh Con Lu

Chi s6 As Cd Cu Pb Zn Trung binh
. |lgeo Thip Thip Thip Khé cao Thip Thip
Er;hglil;ﬁ va IeF Cao Thép | Thép Cao B B
MEQ TB
| QCVN Khong Khong | Khéng Khong Khong Khong 6 nhiém
N}ﬂyfg do o6  [cf B Thap Thap Thip Thap Thip
fiem PLI Thép
L Er Thap | TB | Thap | Thip | Thip | Thap
511; rosinh 1 ERMg Thip
mPEL(q Thap

4. Két luan

Bay mau trim tich ting mit duoc ldy tai
viing bién Con Lu dé phén tich kich thudc hat va
ham lugng cac nguyén td As, Cd, Cu, Pb va Zn
nham danh gia muc do tich Iy, 1am giau nguyén
t6, 6 nhidm va rui ro sinh thai. TrAm tich mat &
vinh Con Lu ¢6 su phan biét rd rét vé thanh phan
cép hat, véi trdm tich cat, cat bun chon loc t6t
phan bd & ctra vinh va trAm tich bun cat, bun
chon loc kém phéan bd & trung tam vinh. Ham
lugng trung binh cua cac nguyén td theo thir tyr
giam dan: Zn (103,40 mg/kg) > Pb (89,40
mg/kg) > Cu (32,45 mg/kg) > As (15,27 mg/kg)
> Cd (0,38 mg/kg).

Nghién ciru di lya chon ddy du ba nhom chi
s6 danh gia chat lugng tram tich, bao gdm nhoém
chi sé tich liy va lam giau, nhom chi sé 6 nhidm
va nhém chi sb rai ro sinh thai. Trong mdi nhom
déu c6 cac chi s6 don nguyén td nham cung cap
thong tin chi tiét vé sy phan bd va mirc do cua
tirng kim loai, chi s6 da nguyén té cung cip birc
tranh tong thé, toan dién vé 6 nhiém trong khu
vuc nghién ctru.

Mirc d¢ tich liiy dia chat (Igeo) dbi véi As,
Cd, Cu, Zn ¢ muc thép, riéng Pb & muc kha cao.
Chi s 1am giau don nguyén t6 (EF) cua Cd va
Cu tuong ung véi mirc thip, Zn ¢ muc trung
binh, As va Pb & mitc cao. Gia tri EF trung binh
cua tt ca cac kim loai trong tram tich mit vinh
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Con Lu déu 16n hon 1,5, dugc coi la ¢6 biéu hién
anh huong cta hoat dong nhan sinh. Chi s6 lam
giau da nguyén t6 (MEQ) twong mg véi mirc do
lam gidu trung binh. Cac chi s6 6 nhiém (Cf) va
tai lugng 6 nhiém (PLI) twong tng véi mirc do 6
nhidm thap. Tai lwong 6 nhiém & cira vinh thap
hon & trung tAm vinh 1 do tram tich & ctra vinh
¢6 ham luong bun thip hon nhiéu so véi ¢ trung
tam vinh.

Chi s6 rti ro sinh thai tiém an (Er') trung binh
cua cac kim loai theo thur ty Cd > As > Pb > Cu
> Zn. Trong do, cac nguyén td As, Cu, Pb, Zn
déu & mirc rui ro sinh thai thip, Cd ¢ mirc trung
binh. Gia tri rui ro cua As va Cd dong gép chu
yéu (>80%) cho mirc do rui ro sinh thai tiém an
(PER) cua vinh Con Lu. Ham luong As va Cd
trong trAm tich mat & vinh Con Lu khong cao,
nhung Er' ciia ching lai cao hon céc kim loai
kh&c la do doc tinh sinh thai ctia chung cao. Mtrc
d6 rui ro sinh thai theo chi s6 mERMq va mPELq
cling & muc thap.

Mic du chi ¢6 3/7 s6 mau trdm tich & vinh
Codn Lu c6 ham luong Pb vuot ngudng quy
chuén Viét Nam QCVN 43:2017/BTNMT, ham
lugng Pb trong cdc mau con lai va ham luong cac
kim loai khac trong tit ci cac mau déu dudi
ngudng quy chuin. Tuy nhién, chi s lam giau
nguyén t6 da dat dén muc trung binh, c6 biéu
hién & nhiém va rui ro sinh thai & mic thap Vi
vay, can c6 cac giai phap giam thiéu ngudn phat
thai kim loai ndng & tai vinh Con Lu, noi rat phat
trién hoat dong nudi trong thuy san va neo dau
tap trung tau thuyén danh ca. Trong céc nghién
ctru tiép theo can 1am rd thém chét luong trim
tich & khu vure phia dong vinh Con Lu ciing nhu
cac khu vyc lan cén, phan tich thém mot sb chi
tiéu kim loai nang khac nhu Cr, Ni, Hg,... dé lam
16 hon birc tranh phan bd kim loai nang trong
tram tich va riii ro sinh thai tiém an cling nhur phan
tich r& hon ngudn gay 6 nhidm kim loai ning.
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