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Abstract

The sequential extraction method of Tessier et al. was applied to identify the phase associations of As and
Pb in the surface sediment of Thuy Trieu lagoon. The results showed that these two metals were mainly
found in the residual fractions. Meanwhile, the carbonate fractions stayed at the lowest portions. Levels of
arsenic and lead as Fe-Mn oxide fractions were higher than those as organic fractions and exchangeable
fractions. Exchangeable fractions and carbonate fractions of two elements seemed to increase in rainy season.
Generally, the mobility of Pb was higher than that of As. In the sediments of Thuy Trieu lagoon, Pb levels
cannot currently cause adverse effects on the ecosystems. On the contrary, the risk of As was assessed as
moderate level.
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TOm tit

Qui trinh chiét tuan ty cua Tessier et al., dugc &p dung dé xac dinh ti 16 phan bd céac dang lién két cua As
va Pb trong 16p tram tich bé mat dam Thuay Triéu. Két qua cho thay hai kim loai nay chua yéu ton tai trong
ciu tric khoang tram tich. Trong khi d6, dang lién két cacbonat c6 ti 1& phan b6 thip nhat. Ham lwong cua
asen va chi trong dang lién két Fe-Mn oxy-hydroxit cao hon dang lién két hitu co va dang trao d6i. Ham
lugng dang trao di va dang lién két cacbonat ciia As va Pb c6 xu hudng ting cao hon vao miia mua. Nhin
chung, Pb c6 tinh linh dong hon As. Trong tram tich bé mat dam Thuy Triéu, Pb hién chwa & mtc d6 gay
nguy hai cho h¢ sinh thai. Mat khac, As dugc danh gia c6 nguy co gy anh huong dén hé sinh thai & mic

d6 trung binh.

Tir khod: Asen, chi, dang ton tai, tram tich, ¢&dm Thuy Triéu.

GIOI THIEU

Trong tram tich, tich |Uy cua kim loai nang
(KLN) 1a két qua cua qua trinh sa ling cua cac
hat lo lirng thong qua cac qua trinh hoa-ly phirc
tap (hap phu, hip thu hay ket taa) [1]. Két qua,
ham lwong cac KLN trong tram tich thuong rat
€ao so_Véi trong nugc. Mat khac, cac KLN &
dang ton tai cd tinh linh déng cao, ching co thé
duoc gidi phong nguoc tro lai méi truong nudce.
Do @6, tram tich dugc xem 1a “kho” ling tu va
cung la nguon cung cap cac KLN cho thuy vuc
va quan xa sinh vat day [2, 3]. Bén canh do, voi
doc tinh cao, bén virng, kha ning tich luy sinh
hoc trong h¢ sinh thai bién, KLN c6 thé gay
anh hu:orng xau téi sic khoé cac sinh vat thuy
sinh va thong qua chudi thic an s& gay anh
hudng dén an toan stc khoé con nguol [4].

Tram tich dugc coi la tap hop cac pha hap
thu khong dong nhit cua cac vat chat hitu co,
cac oxit, sunfua, cacbonat; cac khoang nhém va
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silicate [5]. O dleu kién moi truong khac nhau,
cac kim loai ton tai ¢ cac dang lién két khac
nhau. Vi du: Trong diéu ki¢n oxy hoa, cac kim
loai trong tram tich chu yéu ton tai trong cac
lien két vai st oxit, mangan oxit va véi cac vat
chét hiru co; trong khi & diéu kién kht, kim loai
lai tich luy vao tram tich duéi cac dang két tia
sunfua hoac sa Iang véi st sunfua [6]. Dic biét,
khi ¢6 sy thay doi dleu kién moi truong nhu:
pH, thé oxy hoa-khu, ndng d6 cac phol tar; Kim
loai tir tram tich s& bi hoa tan vio méi trudng
nude, va do d6 s& gay nhidm ban KLN trong
thuy vuc [7]. Mot so nghién ciru da chi ra rang
kim loai ton tai & dang trao ddi, dang Fe-Mn
0xy- hydroxit va dang lién két vat chat hitu co
c6 kha nang dap ng sinh hoc cao hon dang ton
tai trong cau trlc tinh thé cua cac khoang chat
[8]. Do do, gia tri ham luong tong cac KLN sé&
cung Cap thong tin vé mirc do 6 nhiém, nhung
khéng phan anh duoc co ché tich tu, do linh
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dong, mirc do dap ng sinh hoc va doc tinh cua
kim loai [8, 9]. Thay vao do, cac dac tinh nay
lai phu thugc vao cac dang Ilen két cua kim loai
trong tram tich. Vi vay, dé danh gia kha nang
phat tan va nguy co/mirc d6 6 nhiém déi voi
sac khoé h¢ sinh thai bién va an toan thuc
pham ye mat KLN, can phdi xac dinh cac dang
lién két cua KLN trong tram tich.

Theo Tessier et al., 1979 [1], kim loai
trong tram tich ton tai & ndm dang lién ket chua
yéu sau:

Dang trao do6i: Puoc hap phu tai bé mat
cac vat chat hat (nhu sét, mun hitu co, cac dang
oxy hydroxit), day 1a dang rat linh dong, dé
dang giai phong vao moi trudng nudc.

Dang lién két véi cacbonat: Két tia cua
mudi cacbonat, kim loai & dang nay sé duoc
giai phong khi moi treong co tinh axit (gié tri
pH giam). ) )

Dang lién ket voi Fe-Mn oxit: Duoc hap
phu 1én bé mat cac hat keo cua Fe-Mn oxy
hydroxit.

Dang lién két voi hitu co: Cac kim loai &
dang lién két cac hop chat hitu co, khi cac chat
hiru co bi oxy hoa, kim loai s¢ giai phong vao
moi trudng nudcC.

Dang cén du: Kim loai trong cac Cau trlc
khoang, ¢ dang nay khdng thé hoa tan trong
moi trudng nude.

Pam Thuy Tridu thudc dia ban huyén Cam
Lam va TP. Cam Ranh, tinh Khanh Hoa. Day
la mot vue nude tuong ddi kin va co di¢n tich
mit nuéc khoang 2.000 ha. Bam Thay Triéu
kéo dai tir phia nam nai Ct Hin dén My Ca, 1a
noi tap trung nhiéu hoat dong khai théc va nuoi
trong thuy san caa dan cu ven dam, giit vai tro
quan trong trong sinh ké caa nguoi dan. Bam
ciing 14 noi tiép nhan nudc thai tir nhiéu nguon
nhu hoat dong ndng nghiép, tiéu tha cong
nghiép, dan sinh, d6 thi hoa, qua do, lam tang
nguy co 6 nhiém KLN méi truong dam. Tai
khu vuc nay, cac nghién ciru chu yéu tap trung
vao cac yéu té dinh dudng, it dé cap dén khia
canh cac KLN, dac bi¢t la K,LN trong moi
truong tram tich. Hon nita, so ligu veé ham
luong KLN trong tram tich trong dam Thay
Triéu chi duoc ghi nhan & dang téng, vi du As
(O 15-14,87 mg/kg) va Pb (2,40-23,40 mg/kg)
va chua co6 cac nghlen clru ve cac dang ton tai
cuia cac kim loai nay trong tram tich. Vi vay, dé

danh gia cu thé hon vé d¢ di dong, co ché tich
tu va nguy co anh huong tai hé sinh thai, anh
hudéng t6i sac khoe con nguoi qua chudi thuc
an cua kim loai trong tram tich dam Thay Triéu,
viéc tién hanh xac dinh phan bd ham luong cua
As va Pb cua cac dang ton tai trong tram tich bé
mit tai ddm Thay Triéu la thuc sy can thiét.

V1 vay, trong bai bao nay, (1) phan b‘o As
va Pb ¢ cac dang lién ket trong tram tich beé mat
sé duogc de cap, qua do (2) danh gia mirc do 0
nhiém (ICF, CF) va nguy co rii ro véi hé sinh
thai (RAC, ER) cua hai nguyén té nay.

PHUONG PHAP NGHIEN CUU
Phwong phap thu miu

Mau tram tich bé mat (0-5 cm) duoc thu
bang cubc chuyén dung vao hai dot thang 5
(mua khé) va thang 10 (mua muwa) nim 2018,
vi tri chinh xac c4c tram thu mau dugc trinh
bay trong bang 1. Mau sau khi thu dugc dung
bang tai nylon, giir lanh, van chuyén vé phong
thi nghiém. Tai phong thi nghiém, mau duoc
tron déu bang thia nhya va can chinh xac thanh
hai phan, dé tién hanh phan tich kim loai, dong
thoi x4c dinh ¢ am ctia mau.

Bang 1. Vi tri chinh xac cac tram thu mau

Tram - Toa do
j Kinh d6 Vido
CS01 12°6°2,31”N 109°10°1,84”E
CS 02 12°4°39,03"N 109°10°42,06”E
CS03 12°2°2,79"N 109°11°46,80”E
CS 04 11°58°45,95”N 109°12°32,28”E
CS 05 11°53°58,71”N 109°11°1,89”E

Phuong phap phén tich miu
Chiét As va Pb trong cac dang lién két
Ham luong As va Pb trong tram tich & cac

dang khac nhau duogc chiét theo qui trinh cua
Tessier et al., (1979) [1] va c6 mot sé hiéu sta
theo Vii Buc Loi (2005) [10], tém tit nhur sau:

Dang trao dbi: Can chinh xac tir 1-2 g
mau, thém 10 ml amoni axetic 1 M, lic déu
trong 1 gio, nhiét do phong, tach va thu dich
chiét F1.

Dang lién két véi cachonat: Phan can du
con lai tiép tuc thém 20 ml amoni axetic 1 M,
axit héa bang axit axetic dén pH = 5, lic déu
trong 5 h ¢ nhiét d6 phong, tach va thu dich
chiét F2.
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Dang lién két vsi Fe-Mn oxit: Phan can
sau khi chiét F2, thém 20 ml hydroxilamin
NH,OH.HCI 0,04 M trong dung dich axit
axetic 25%, lac trong 5 h & nhi¢t do phong, tach
va thu dich chiet F3. )

Dang lién két véi hiru co: Can sau chiét
F3, thém 10 ml amoni axetic 3,2 M trong
HNO; 20%, lac trong 0,5 h tai nhiét do phong,
tach va thu dich chiet F4. )

Céan du: Phan cin du con lai dugc chiet
nhu lam dang tong.

Xd~c dinh ham luwong caa As va Pb trong cac
mau

Ham luong tong cua As va Pb trong tram
tich dwoc chiét bang hdn hop dung dich axit
HNO; va HCI theo ti I¢ 1:3 vé thé tich. Ham
lugng cdc KL xac dinh bang phuong phap khoi
pho plasma cam tng, do trén thiét bi ICP-MS
(Aligent 7700), trong mdi lan do, cac dich chiét

s& duoc do kém voi mau blank (cac dung dich
chiét twong ung).
Phan tich va xir ly s6 liéu

S6 liéu vé ham lugng As va Pb trong cac
dang lién két, dugc thdng ké va so séanh su khac
biét gitra hai dot thu mau bang ham Student - 2
tails, bén canh d6, méi lién hé caa ching véi
ham lugng téng dwoc xem xét bang phép phan
tich twong quan Pearson. Cac phép phan tich co6
y nghia thong k& ¢ mirc tin cay P < 0,05.
Panh gia mirc d§ 6 nhiém va nguy co véi hé
sinh thai

Pé danh gia muic d6 6 nhidm va nguy co
véi hé sinh thai cua As va Pb, bdn chi sb ICF,
RAC (ham lugng trong cac dang lién két) va
CF, ER (ham luong tong) dugc &p dung va
phan theo bén cip bac (thap, trung binh, khé
cao va cao), duoc liét ké trong bang 2.

Bang 2. Phan bac cho muc d§ 6 nhiém va nguy co cho hé sinh thai [11]

Muc do 6 nhiém

Nguy co vdi hé sinh thai

Bac Cac dang ton tai Ham lugng tong C&c dang ton tai  Ham lugng tong
ICF CF RAC ER
Thap <1 <1 <10% <40
Trung binh 1-3 1-3 10-30% 40-80
Kha cao 3-6 3-6 30-50% 80-160
Cao > 6 > 6 > 50% > 160

Trong d6, cc chi s6 dugc thiét 14p theo cac
cong thuc sau [11]:

F1+F2+F3+F4
F5
_ Téng céc dang linh dong

ICF =

Dang can du
RAC = %F1+%F2
CF - Ckim loai
C

nén

Trong do: Cyim 10,i: Ham luong téng cua kim
loai trong mau tram tich, Cpz: Ham lugng nén
cua kim loai trong vo Trai dat, gia tri nay cia
As va Pb lan luot 12 1,5 mg/kg va 20 mg/kg.

ER=T,* CF
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Trong do: T,: Hé sb phan tng voi doc tinh cia
nguyén to, cac gia tri nay caa As va Pb 1a 10
va 5.

KET QUA VA THAO LUAN
Ham lwong tong cia As va Pb trong tram
tich

_ Ham lugng tong cua As va Pb trong mau
tram tich bé mat tai 5 diém thu mau cua 2 dot
khdo sat dugc the hi¢n tai hinh 1. Két qua cho
thay, cO su khac biét co y nghia vé mat thong
ké cua ham lugng As gitra 2 dot khao sat (mua
mua va mua kho) (P < 0,05). Nhu vay, ¢ su
gia tang ham luong cua As vao mua mua
(khoang dao dong 4,46-6,90 ng/g) so voi mua
kho (2,33-4,74 ug/g). Tuong tu, ham lwong Pb
vao mua mua (dao dong tur 14,45-26,49 ug/g)
cing cao hon so v4i mua kho (10,25-
16,39 pg/g) (P < 0,05).

Vé phan b khong gian, ham luong As ¢

xu hudng ting dan tir dinh ¢dm dén vinh Cam
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Ranh, thé hién & gid tri cao nhat cua As
(4,73 pg/g va 6,90 pg/g) duoc ghi nhan trong
¢4 hai dot thu mau tai tram CS05. Trong khi do,
c4c gi4 tri cao nhét ciia Pb dwoc ghi nhan tai

ng/g

As

8
7
6
5
4
3
2
1
0

Cs01 Cs02 Cs03
Tram thu miu

W miakhd Emua mua

sS04

khu vuc cau Long Hé - vinh Cam Ranh (CS05:
16,39 ng/g vao mua kho, 26,49 pg/g tai CS04
Vao mua mua).

ne/e

503 504 505

Tram thu miu
W muakhd Emua mua

€501 502

Hinh 1. Ham luong tong cua As va Pb trong tram tich

Ham lwong As trong nghién ctu nay thap
hon so voi cac két qua tai song Duwong Tir,
Trung Quéc (4,47-12,71 pg/g) [11], hay so Vi
vinh Moreton, Australia (2,7-18,5 ng/g) [12].
Mat khac, ham luong Pb cta nghién ciu nay
thip hon so véi cac khu vuc nhan nhiéu nuéc
thai cong nghiép nhu song Nhué va song Pay,
Ha Noi (25,7-91,7 pg/g) [10], song Mahanadi,
An Do (104,4-214,4 pg/g) [13]. Tuy nhién,
ham lugng Pb cta nghién ctu nay lai tuong
duong so voi mot so khu vuc nghién ctru khac
nhu dam Thi Nai, Binh Dinh (16,55 pg/g), dam
Nai, Ninh Thuan (10,55 pg/g) [14, 15], hd
Dalinoeur (14-22 pg/g) [16] va séng Vang
(15,5-24,6 pg/g) [8], Trung Qudc. Co thé thay,
ham lugng As va Pb trong tram tich dam ThUy
Triéu khong ghi nhan gia tri bat thuong, co gia
tri tuong duong vai cac khu vuc khac.

Phan bd As va Pb trong céc dang lién két

Phan b6 ham lugng (%) cua As va Pb trong
5 dang lién két (dang trao ddi - F1, dang lién
két cacbonat - F2, dang lién két Fe-Mn oxy-
hydroxit - F3, dang lién két hitu co - F4, dang
can du - F5) thé hién & hinh 3. Két qua cho
thdy, phan b6 ciia ham lugng As va Pb trong
cac dang ton tai cua tram tich bé mat dam Thuy
Triéu c6 thé dugc sap xép theo thir ty F5 > F3
>F4>F1>F2.

Nhu vay, hai nguyén té nay cha yéu phan
bé trong dang can du (F5), cu thé 1a As chiém
25,29-46,65% va Pb Chlem 22,70-49,12%.
Trong khi d6, & dang trao ddi (dang F1), ham
luong As chiém ti 1& 2,62—10,38%, ham luong

Pb 2,94-14,40%. Két qua nghién ctru cling chi
ra, phan b cua As va Pb trong dang lién két
nay tdng cao vao mua mua (P <0 05) Vi cac
gia trj cao bat thuong cua ca 2 KL nay duoc bat
gap tai tram 3 ¢ cd 2 dot khao sat. O dang lién
ke:c cacbonat (F2), ham luong As va I?b cotilé
thap nhat, lan luot 1a 4,01-8,69% doi vai As,
3,19-7,21% ddi véi Pb; va tuong tu nhu dang
F1; ham lugng cia chung trong dang lién két
F2cotilé phan b cao vao mua mua (P < 0 ,05).

Trong cac dang lién ket kém bén bao gom
F1-F4, As va Pb chu yéu ton tai trong lién két
véi Fe-Mn oxy-hydroxit (F3); ti 1€ phan bo cua
As tlr 6,43-49,06%, Pb tir 7,04-43,62%. Hi¢n
tuong nay co thé do su chiém uu thé cua cac
qua trinh hap phu, keo tu va két tua caa As va
Pb véi cac hat keo cia Fe-Mn oxy-hydroxit [13,
17]. Doi vei dang lién ket véi hop chat hiru co
(dang F4), phan bo ctia ham lugng As bien
dong tir 12,53-49,43% va Pb phéan bo tir 15,63—
48,77%. Ham lugng As (49,43%) va Pb
(48,77%) trong pha lién ket hitu co dat gia tri
cao nhat tai tram 3 vao mua mua. Hién tuong
nay c6 thé lién quan téi su 6 nhiém cuc bo cac
hop chat hitu co, tram 3 chiu anh huong tur
nu6C thai nha may duong, khu vuc nay thuorng
trong diéu kién yem khi, giam hig¢u suat qua
trinh khoang hoa cac vat chat hru co [18]. Bén
canh d6, i lyc manh gitra cac ion kim loai va
chat hitu co ciing co thé giai thich cho hi¢n
tuong trén [8].

Dang trao doi va lién két véi cachonat cua
As va Pb la hai dang lién két kém bén nhat
trong tram tich, kim loai trong cac dang lién két
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nay dé dang giai phong vao moi truong nuGe
va anh huong téi sinh vat [19]. Két qua ghi
nhan ham lugng As va Pb trong hai dang trao
doi va lién két vaoi cacbonat tang cao vao mua
mua (P < 0,05) chi ra kha ning gidi phong As
va Pb tir tram tich dam Thuy Triéu vao moi
truong nudc cua co thé tdng cao vao mua mua.
Nguoc lai, ham Iuong As va Pb trong lién két

- 6/2018

100%
100%

80%

o
60% 60%
40%

20%

0%

Cs02 Cs03 Cs05

Tram thu miu

Cs04

8F] #F2 “F3 =F4 2F5
Pb- 6/2018

Cso03 cso4

Ccso1 Cs05

cs02
Tram thu mau

#Fl zF2 ©F3 =F4 &F5

100%
80%
60%
40%
20%

0%

v6i Fe-Mn oxit, v6i hop chat hiru co co thé
khéng bi anh huong boi thay doi mua (P >
0,05). Trong ca hai mua, ham luwgng Pb phan bd
trong cac pha kém bén luon cao hon so véi ham
lugng cua asen (P < 0,05) nén KL nay c6 thé
linh dong hon, c6 kha nang dap tng sinh hoc
cao hon As tai khu vuc nghién cau.

As - 10/2018

cs03
Tram thu mau

BF1l #F2 W F3 =F4 &F5
Pb- 10/2018

i
B
cs03 csoa
Tram thu mau

Cso1

Cs02

@mFl #F2 «F3 =F4 ®F>

Hinh 2. Phan bé (%) cua As va Pb trong céc pha lién két

Bang 3. Méi tuong quan gitta ham lugng tong
asen va céc dang lién két

As-F1  As-F2 As-F3 As-F4 As-F5
As-F2 0,677
As-F3 0,267 0,460
As-F4 0,757 0517 -0,237
As-F5 0,174 0575 0441 0,168
As-tbng  0,020° 0,845° 0656 0514 0,738

Ghi chl: (*): Méi tuong quan c6 y nghia
thong ké, P < 0,05; n = 10.

Bang 4. Méi tuong quan giita ham luong tong
chi va céc dang lién két

Pb-F1 Pb-F2 Pb-F3 Pb-F4 Pb-F5
Pb-F2 0,804
Pb-F3 0,126 0,606
Pb-F4 0,894 0,608 0,088
Pb-F5 -0,098 0,283 0,790 -0,173
Pb-tbng 0,590 0,844~ 0,813 0471 0,682
Ghi cha: (*): Méi tuong quan c6 ¥ nghia

thdng ké, P < 0,05; n = 10.
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Phan b6 ham luong As ¢ dang cin du (F5)
trong tram tich dam Thuy Triéu chiém ti I¢ cao
S0 Vai cac dang con lai, twong tu nhu mau tram
tich thugc ctra song Duong Tir, Trung Quéc
[11]. Poi véi Pb, dang lién két F3 (7,04-
43,62%) c0 ti Ié tuong duong véi mau tram tich
song Duong T, Trung Quéc 23,7% [11],
nhung thdp hon so v&i tram tich ven bién vinh
Bot Hai, Trung Qudc (35, 2-65,3%) [20].

Két qua phan tich mbi lién hé gitra ham
luong tong cua As, Pb v6i ham lugng cua
chung trong cac dang lién két (bdng 3-4), ham
luong tong cua As va Pb co méi twrong quan
thuan voi ham luong trong lién két Vi
cachonat (F2) va Fe-Mn oxy-hydroxit (F3).
Dang F2 c6 mdi tuong quan manh nhat, véi As
la r = 0,845, véi Pb lar = 0,844, c6 thé noi, lién
két kim loai - cacbonat chiém wu thé hon. Két
qua ciaa nghién ctru nay tuong dong vai két qua
cua Burton (2006) [5] va Lin (2013) [3], cho
thiy cac kim loai c6 thé tich tu vao tram tich
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nhu mot dang khodng cacbonat. Ghi nhan nay
goi ¥ Vé vai tro quan trong cua lién két F2 dbi
Véi su tich luy cac kim loai vao 16p tram tich bé
mit cia dam Thuy Triéu.
Panh gia mirc d9 6 nhiém va nguy co ddi Véi
hé sinh thai

Chi sé danh gia mirc 6 & nhiém riéng biét
ICF la mot trong nhiing chi sé danh gia 6
nhiém dua trén ham lugng kim loai trong céc
dang lién két. DBSi vai As, tat ca cac vi tri liy

mau vao hai mua khao sat déu co gié tri ICF >1,

chang to, mac do 6 nhidm As trong tram tich
dam Thuy Triéu & mic d6 trung binh. DI Voi
kim loai chi, twong ty nhu asen, cac gia tri ICF
> 1, ngoai trtr, tram 3 vao mua mua da ghi nhan

RAC (%) - As

gia tri ICF > 3, cho thay mac do 6 nhiém chi tai
khu vuc nay ¢ mic kha cao.

Chi s6 danh gia murc d6 rui ro RAC 1a chi s6
danh gia mtc d6 rui ro ddi véi hé sinh thai dya
theo ti I¢ phan bd (%) cua dang trao d6i (F1) va
dang lién két cacbonat (F2), day 1a hai dang lién
két kim loai yeu dé dang giai phong vao moi
truong nudc va c6 kha nang dap tng sinh hoc
cao [21]. Gia tri RAC tai mdi vi tri thu mau
dugc the hign trong hinh 3. Cac gia tri thu duoc
cho thay vao mua mua, asen va chi kha nang
gay rui ro cho h¢ sinh thdi cao hon mua khd, cac
gia tri cao nhat caa As ghi nhan tai tram 2 la
18,16%, cua Pb tai tram 3 la 21,48%, tuy nhién
CcAc gid tri nay van < 30%, do d6, muc do rii ro
cho hé sinh thai chi & mirc trung binh.

RAC(%) - Pb

smuakho = muamua

#muakhd ®muamua

Hinh 3. Gia tri RAC tai céc vi tri thu mau

Dua trén ham luong tong, cac gia tri CF
ctia Pb déu nho hon 1 (mirc d6 & nhidm thap),
ngoai trir gia tri muc 6 nhiém cao bat gap tai
tram 4 (1,32) va 5 (1,09) vao mua mua. Trong
khi d6, cac gia tri CF ciia As déu I6n hon 1 ¢ ca
02 dot thu mau (1,55-3,15 vao mua kho, 2,97—
4,60 vao mua mua). Theo két qua danh gia chi
s6 CF, mtrc d6 6 nhidm As ¢ muc trung binh
vao mua khé va dat mirc khé cao vao mua mua.

Pb trong trim tich dam Thuy Triéu hién
chua & muirc d6 gay nguy hai cho hé sinh thai,
vGi gia tri ER < 40 (dao dong tir 3-7). Nguoc
lai, d6i voi As, gia tri nay dao dong tir 16-46,
va tang cao hon vao mua mua, tai CAc tram 4 va
5 ghi nhan gié tri > 40, cho thdy, tai cac khu
vuc nay ham lugng As ¢6 nguy co giy hai cho
hé sinh thai & mac do trung binh.

KET LUAN

Ti 1€ ham luong As va Pb phan bo trong
cac dang ton tai cia trAm tich bé mat dim Thuy
Triéu theo thir ty dang cin du > dang lién két

Fe-Mn oxi-hydroxit > dang lién két hitu co >
dang trao d6i > dang lién két cacbonat.

Vao mua mua, c6 sy gia tang ti 1€ ham
lugng cua As va Pb trong hai dang linh dong
(F1 va F2) trong trim tich dam Thuy Triéu, va
Pb c6 do linh dong va cod kha nang dap ung
sinh hoc cao hon As.

Dang lién két kim loai - cacbonat c6 thé
dong vai tr0 quan trong trong qua trinh tich luy
cac kim loai vao tram tich bé mit dam Thuy
Triéu vdi co ché sa ling xubng bé mit trim tich
0 dang khoéang cacbonat.

Trong trim tich bé mat ddm Thuy Triéu, Pb
hién chua ¢ muc d6 gay nguy hai cho h¢ sinh
thai, trong khi As hién dang c6 nguy co anh
hudng t6i h¢ sinh thai & muc d6 trung binh.

TAI LIEU THAM KHAO

[1] Tessier, A., Campbell, P. G., and Bisson,
M., 1979.  Sequential  extraction
procedure for the speciation of

99



Lé Hung Phu va nnk.

(2]

(3]

particulate trace metals.
Chemistry, 51(7), 844-851.
Chapman, P. M., Wang, F., Janssen, C.,
Persoone, G., and Allen, H. E., 1998.
Ecotoxicology of metals in aquatic
sediments: binding and release,
bioavailability, risk assessment, and
remediation. Canadian Journal of
Fisheries and Aquatic Sciences, 55(10),
2221-2243.

Lin, Y. C., Chang-Chien, G. P., Chiang, P.
C., Chen, W. H., and Lin, Y. C., 2013.
Multivariate analysis of heavy metal
contaminations in seawater and sediments
from a heavily industrialized harbor in
Southern Taiwan. Marine Pollution
Bulletin, 76(1-2), 266-275.

Analytical

[4] Tchounwou, P. B., Yedjou, C. G., Patlolla,

(5]

(6]

A. K., and Sutton, D. J., 2012. Heavy
metal toxicity and the environment. EXS,
101, 133-164.

Burton, E. D., Phillips, I. R., and Hawker,
D. W., 2006. Factors controlling the
geochemical partitioning of trace metals
in estuarine sediments. Soil and Sediment
Contamination: An International Journal,
15(3), 253-276.

Luoma, S. N. (1990). Processes affecting
metal concentrations in estuarine and
coastal marine sediments. Heavy metals in
the marine environment, 124.

[71 Yuan, C. G., Shi, J. B., He, B., Liu, J. F.,

(8]

[9]

100

Liang, L. N., and Jiang, G. B., 2004.
Speciation of heavy metals in marine
sediments from the East China Sea by
ICP-MS with sequential extraction.
Environment  International,  30(6),
769-783.

Ma, X., Zuo, H., Tian, M., Zhang, L.,
Meng, J., Zhou, X., Min, N., Chang, X.,
and Liu, Y., 2016. Assessment of heavy
metals contamination in sediments from
three adjacent regions of the Yellow River
using metal chemical fractions and
multivariate analysis techniques.
Chemosphere, 144, 264-272.

Abollino, O., Malandrino, M., Giacomino,
A., and Mentasti, E., 2011. The role of
chemometrics in single and sequential
extraction assays: a review: part I

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Extraction procedures, uni-and bivariate

techniques and multivariate variable
reduction  techniques  for  pattern
recognition. Analytica Chimica Acta,

688(2), 104-121.

Vu Duc Loi, Le Lan Anh, Trinh Anh
Duc, Tran van Huy, Pham Gia Mon,
Nicolas Prieur, Jorg Schéfer, Gilbert
Lavaux, Gerard Blanc, 2005. Speciation
of haevy metals in sediement of Nhue
and To Lich rivers. Journal of
Chemistry, 43(5), 600-604.

Zhao, S., Feng, C., Yang, Y., Niu, J., and

Shen, Z., 2012. Risk assessment of
sedimentary metals in the Yangtze
Estuary: new evidence of the

relationships between two typical index
methods. Journal of hazardous materials,
241, 164-172.

Morelli, G., and Gasparon, M., 2014.
Metal  contamination of  estuarine
intertidal sediments of Moreton Bay,
Australia. Marine Pollution Bulletin,
89(1-2), 435-443.

Sundaray, S. K., Nayak, B. B., Lin, S.,
and Bhatta, D., 2011. Geochemical
speciation and risk assessment of heavy
metals in the river estuarine sediments - a
case study: Mahanadi basin, India.
Journal of hazardous materials, 186(2-3),
1837-1846.

Lé Thi Vinh, Nguyén Thi Thanh Thuy,
Téng Phuéc Hoang Son, Dwong Trong
Kiém, Nguyén Hoéng Thu, Pham Hiu
Tam, Pham Hong Ngoc, 2010. Chat
lugng tram tich dam Thi Nai, tinh Binh
binh. Tgp chi Khoa hoc va Cbéng nghé
bién, 10(4), 1-13.

L& Thi Vinh, 2014. Chit lwong moi
truong trAm tich dim Nai, tinh Ninh
Thuan. Tap chi Khoa hoc va Céng nghé
bién, 14(1), 59-67.

Hou, D., He, J., LU, C., Ren, L., Fan, Q.,
Wang, J., and Xie, Z., 2013. Distribution
characteristics and potential ecological
risk assessment of heavy metals (Cu, Pb,
Zn, Cd) in water and sediments from Lake
Dalinouer, China. Ecotoxicology and
Environmental Safety, 93, 135-144.



Céc dang ton tgi cia asen va chi

[17] Tessier, A., and Campbell, P. G. C., 1987. fractionation and  ecological  risks
Partitioning of trace metals in sediments: assessment of benthic sediment-bound
Relationships with bioavailability. heavy metals from coastal ecosystems off
Hydrobiologia, 149(1), 43-52. the Equatorial Atlantic Ocean.

[18] Hansen, L. S., and Blackburn, T. H., International  Journal of  Sediment
1991. Aerobic and anaerobic Research, 32(3), 410-420.
mineralization of organic material in [20] Gao, X., and Chen, C. T. A., 2012. Heavy
marine sediment microcosms. Marine metal pollution status in surface sediments
ecology progress series. Oldendorf, of the coastal Bohai Bay. Water research,
75(2), 283-291. 46(6), 1901-1911.

[19] Benson, N. U., Udosen, E. D., Essien, J.  [21] Hakanson, L., 1980. An ecological risk
P., Anake, W. U., Adedapo, A. E., index for aquatic pollution control. A
Akintokun, O. A., Fred-Ahmadu, O. H., sedimentological approach. Water
and Olajire, A. A., 2017. Geochemical Research, 14(8), 975-1001.

101



