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Abstract

Cd concentrations were determined in coastal water, sediments and soft tissues of molluscs (hakf-crenate ark
(Anadara subcrenata), noble scallop (Mimachlamys nobilis) and undulating venus (Paphia undulata)),
which were collected from two stations in the harvesting area in Van Don, Quang Ninh province in 2014. In
this study, cadmium concentration in seawater ranged from 0.22 pg.I™* to 1 pg.I"* while the concentration in
sediment was from 0.59 mg.kg™ to 1.55 mg.kg™. Cd accumulated in hakf-crenate ark (Anadara subcrenata),
noble scallop (Mimachlamys nobilis) and undulating venus (Paphia undulata) ranged from 0.81 mg.kg™ to
1.48 mg.kg™; from 0.35 mg.kg™ to 2.23 mg.kg™; from 0.25 mg.kg™ to 0.81 mg.kg™, respectively. Research
result also showed that cadmium concentration in seawater in rainy season was higher than that in dry
season while a contrary trend occurred in sediment. There was a weak correlation between Cd concentration
in seawater and concentration of Cd in sediment in this area (r = 0.24). The cadmium fraction in sediment in
this area was contributed as follows: residual component (F5) > Mn, Fe oxyhydroxide (F3) > organic matter-
bound (F4) > acid soluble (F2) > ion-changeable (F1). Cadmium levels in tissues were in the order of
stomach > mantle > gill > foot. Beside, cadmium components in adductor muscle of noble scallop were
lowest. Therefore, the risk level for customer when consuming undulating venus (Paphia undulata), hakf-
crenate ark (Anadara subcrenata) and adductor muscle was not high.
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Tom tat

Ham luong Cd duoc x4c dinh trong nudc bién, trim tich va moé mém than mém hai manh vo (diép quat,
nghéu lua, so 16ng) thu thap tai hai tram quan tric trong viing thu hoach thAn mém hai manh vé ¢ Van Dén,
tinh Quang Ninh trong nam 2014. Két qua nghién ciu cho thay, ham lwong Cd twong ddi thap ghi nhan
trong nuc bién, trdm tich dao dong tir 0,22 pg/l d&én 1 pg/l d6i véi nude bién trong khi ham lwgng Cd tong
chira trong tram tich dao dong tir 0,59 mg/kg dén 1,55 mg/kg Ham lugng Cd tich tu trong nghéu lua, so
l6ng, va diép quat lan luot dao dong tir 0,25 mg/kg dén 0,81 mg/kg; tir 0,81 mg/kg dén 1,48 mg/kg; tir
0,35 mg/kg dén 2,23 mg/kg wét. Két qua nghién ctru ciing chi ra, ham lugng Cd trong nuéc bién vao mia
mua cao hon so véi mua kho trong khi ham lwgng Cd trong trim tich ¢6 xu huéng nguoc lai. Ham lugng Cd
trong nudc bién va trim tich sy twrong quan yéu (r = 0,24). C6 sy bién ddi trong cac dang ton tai cua Cd
trong tram tich. Nhin chung, phan b theo F5 (Dang can du) > F3 (Dang lién két oxit sit-mangan) > F4
(Dang lién két vai hop chét hitu co) > F2 (Dang cachonat) > F1 (Dang trao d6i). Phan b6 ham lugng Cd theo
ting co quan theo xu huéng da day > mang 4o > mang > chan. Ngoai ra ddi vai diép bo, phan coi chira ham
lwgng Cd rat thap va khdng c6 su khac biét giira hai mua. Do vay, rii ro vé sic khoe cho ngudi tiéu thy ¢
loai nghéu lua va cbi diép khong ln.

Tir khéa: Cadimi, nudc bién, tram tich, diép quat, nghéu lua, so 16ng, Van Bn.

MO PAU

O nhiém kim loai nang dang la van dé lon
trong modi truong bién va can dugc nghién ciu
bai doc tinh cua chang, su tich tu va mie do rai
ro cho con nguc‘yi va hé sinh thai. Cac hoat
dong, san xuat cua con nguoi ¢ Xung quanh
khu vuc ven bo va gan bo dang gop phan lam
ting mic d6 6 nhiém va lam da dang cac tac
nhan 6 nhiém trong h¢ sinh thai bién. Dé danh
gia mirc o 6 nhiém hé sinh thai bién gay ra bei
kim loai nang c6 thé dugc wéc tinh bang viéc
phan tich chung trong cac moéi truong nuoc,
tram tich va sinh vat bién. So sanh vai tram tich
bién, cac loai sinh vat thé hién mic d6 nhay
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cao hon, do d6 1a mot cong cu dang tin cay cho
viéc xac dinh ngUOn cta sy 6 nhiém kim loai
nang [1]. Nhiéu nghién ctru di cho thay, than
meém hai manh vo duoc sir dung trong cac
chuong trinh quan tric sinh hoc do kha ning
tich tu kim loai nang va céc chat 6 nhidm khac.
Do do, chung dugc sir dung nhu 1a chi thi sinh
hoc vé 6 nhiém. Mot trong nhitng thanh cong
trong viéc quan trac sinh hoc duoc 4p dung dé
xac dinh khu vyc 6 nhiém 1a chuong trinh
“Mussel Watch Program” do Goldberg et al.,
thuc hi¢n [2]. Chuong trinh nay dya trén qua
trinh phan tich kim loai nang trén mé mém cia
hai manh v6. Ngoai kha nang tap trung nhiéu
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kim loai nang trén co thé thAn mém hai manh
Vo, sy tich tu sinh hoc cac chat 6 nhiém tir moi
truong xung quanh va thic @n trén co thp cua
chiing c6 thé dan dén cac phan ang tiém an vai
cac sinh vat bi anh huong & mire do cao va co
thé 1a moi de doa voi sac khoe con nguoi khi
st dung ching lam thac an [3]. Vi vay, viéc
xac dinh nong d6 kim loai trong sinh vat nén la
mot phan caa bat ky chuong trinh danh gid va
giam sat ¢ ving ven blen

Vung bién Van Don thugc vinh Bai Tu
Long. Hién nay, Van Bon la trung tdm kinh té
I6n cua tinh Quang Ninh. Khu vue nay ciing la
noi tap trung nhiéu loai thuy san cé gia tri kinh
té cao nhu hau, sa sung, nghéu lua, so long,
di¢p quat, mong tay, oc, tdm, muc, trai ngoc,...
[4, 5]. Tuy nhién, su phat trién kinh te cta ving
Véi cac hoat dong nhu xuat nhap khau, cong
nghi¢p, nao Vet lan bien, xay dung cong trinh
phuc vu du lich, du(‘mg S4, su cai tién giao
thong duong thuy va cac hoat dong khac cua
con nguoi gop phan 1am 6 nhiém moi truong &
khu vuc nay gia ting, anh huong xau dén cac
lodi sinh vat trong méi truong thay vuc, ting
nguy co tich tu kim loai nang cua sinh vat dudi
tang day. Do vay, viéc giam sat kim loai ning
trong moi truong nudc bién, tram tich va sinh

vat la viéc 1am can thiét dé danh gia duoc hién
trang moi tru:orng thuay sinh caa khu vuc nay
dac biét cac ving thu hoach nhuyén the can
duoc chu trong. Mat khac, cac dix ligu vé ham
lugng Cd trong nudc bién, tram tich va sinh vat
hai manh vo tai khu vuc nay kha khan hiém va
khong ddng bo. Cac nghién ctru trude cua tac
gia Luu Van Diéu (1995) mai chi dé cap dén
ham lugng Cd hoa tan trong nugce bién khu vuc
nay voi gia tri dao dong tr 0,2 pg/l dén
0,3 g/l [6]. Bai bao nay dua trén co s¢ dir ligu
Cua de tai “Nghién cttu nguyén nhan nhiém Cd
trén so 16ng (Anadarasubcrenata), diép quat
(Mimachlamysnobilis) va nghéu lua
(Paphiaundulata) trong cac ving thu hoach
trong dieém va giai phap phong ngura”. Muc
dich cta nghién ctu nham bd sung ham luong
Cd trong tram tich va su thay doi nong do Cd
trong nudc bién dong thoi budce dau khao sat
ham lwong Cd trong mot sb loai than mém hai
manh vé phan bé cha lyc trong viing thu hoach
& khu vuc nay.

VAT LIEU VA PHUONG PHAP NGHIEN
clu )
Pia diém, thoi gian va déi twong nghién ciu
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Hinh 1. Vi tri khu vuc 1y mau ving thu hoach t

han mém hai manh vo & Van Don, Quang Ninh
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Bang 1. Phuong phap bao quan mau nudc bién, tram tich va than mém hai manh vo
(nghéu lua, so 1ong, diép quat) dung dé phan tich Cd

Loai mau Phuong phap bao quan
Nuéc bidn Axit hoa bang HNO; dén pH < 2, bao quan trong chai thuy tinh hoac chai nhya
polyetylen
Tram tich Mau dwoc bao quan trong ta déng & nhiét d6 -20°C

Nghéu lya, so long, diép quat

Mau dwgc bao quan trong ta dong & nhiét do -20°C

Trong ndm 2014, di tién hanh cac dot quan
tric tir thang 3 dén thang 12 véi tan suat 1
thang/1 lan trong d6 mua kho tir thang 3 dén 4;
thang 11 dén thang 12 va miia mua tir thang 5
dén thang 10 tai ving bién Van Bdn, Quang
Ninh. Khu vuc nghién ciru duoc tién hanh tai
hai tram thudc ving thu hoach than mém hai
manh vo, cach cang Cai Rong 5-15 km vé phia
Pong Nam bao gom tram gan bd QN1 (Kinh
do: 107°25°8,67”E; Vi do: 21°01°6,6”N) khu
vuc nay cach bo 3 km, gan véi cira sbng xung
quanh 1a cac 6 16ng nudi than mém hai manh
véo va tram xa bo QN2 (Kinh do:
107°23°18,8”E; Vi do: 20°53°6,6”N ), khu vuc
nay cach cang Cai Rong 15-17 km, xung quanh
tram thu mau 1a cac 16ng danh bat nhuyén thé
hai manh vo tu nhién, dia hinh bao boc bai cac
dao nhé. Vj tri cac tram thu mau duoc thé hién
& hinh 1. M3u nuéc bién dugc thu & ting mat
(d6 sau 0,5 m tir bé mat nuéc bién) va tang day
(0,5 m ké tir 16p nuée & bé mit tram tich) bang
thiét bi batomet chuyén dung sau d6 mau duoc
loc qua gidy loc 10 um dé loai bo chit ran lo
ltng c6 trong mau nudc bién sau do cho vao
chai dyng mau va bao quan. Mau tram tich bé
mat (0 -5 ¢cm) duoc thu bang cudc tai 2 diém
gan cac tram quan tric, sau d6 tron déu dong
nhit mau va mang bao quan. Mau nghéu lua, so
16ng va diép quat duoc thu tir cac 16ng danh bat
xung quanh khu vuc. Trong m6| loai, it nhat 20
ca thé duoc thu thap trong moi dot thu mau
Phuorng phap bao quan mau nudc bién, tram
tich va than mém hai manh voé duoc thé hién &
bang 1.

PHUONG PHAP
Phwong phap phan tich
Phwong phdp phan tich mdéu nwéc bién

Mau nudce bién sau khi bao quan, van
chuyén vé phong thi nghiém, phan tich tryc tiép
trén may cuc phd hoa tan anot Computrace-
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VA797. Chi tiét céch tién hanh duoc thé hign &
phan sau.

Phwong phdp xir Iy mdu tram tich téng

Mau tram tich dwoc pha trong binh Teflon
chiu duoc nhiét do va ap suat cao. Can 0,5 g
MAu tram tich khé da sang qua rdy 0,15 mm
cho vao binh Teflon. Dung dich pha mau la hon
hop axit HNO; va H,0, theo ty I¢ 8:1. Mau
duoc pha ¢ khoang nhiét do tir 90-100°C trong
10 vi song trong khoang thoi gian 2 gio. Sau do,
mau dugc dé ngudi, loc bo can va phan tich
trén thiét bi cuc phd 797 VA Computrace. Mau
duoc phan tich 1ap lai ba lan va két qua sir dung
la gi& tri trung binh cua cac phép do.

Phwong phdp xir |y mdu nghéu lua, diép quat,
s0 16ng

Phuong phép phan tich ham luwgng Cd chua
trong nghéu lua, diép quat co ban dua trén tiéu
chuan UNEP/FAOQ/IAEA/IOC (1984) [7]. Mau
sau khi bao quan dugc ra dong ¢ nhi¢t do phong
sau do6 tach phan mé mém bang thiét bi thép
khéng gi. Mau nghéu lua, so long, di¢p quat lay
ra khoi vo, tham cho kho bang giay tham, sau d6
mau duoc xay nhuyén tron déu, can mau cho
vao binh Teflon, thém HNO; va H,0, dic theo
ty I& 8:1, van chat nip binh va cho vao tu pha
mau ¢ 90-100°C trong 2 h. Ngoai ra timg bo
phan cia nhuyén thé ciing dwoc tach va xu ly
twong ty. Sau do lay binh Teflon chia miu, dé
nguol va loc qua giay loc, dinh mirc dén thé tich
can thiét. Cac mau sau khl Xt Iy dugc dem phéan
tich trén thiét bi cuc pho Von-ampe hoa tan anot
dién cyc giot thuy ngan.

Phuong phdp tich chiét dang ton tai cia Cd
trong tram tich

Kh01 lwong tram tich sir dung cho phan tich
dang ton tai cia Cd la 1 g mau da duoc say
kho, ddng nhét va sang qua ray 0,15 mm. Mau
dugc tach chiét dua trén phuong phéap cua
Tessier (1979) [8] bao gdm nim phan doan:
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Kim loai & dang trao doi - Fractionl (F1), kim
loai lién két véi cacbonat (F2), kim loai lién két

vé6i oxit Fe-Mn (F3), kim loai lién két véi hop
chat hiru co (F4), va dang can du (F5) (bang 2).

Bang 2. Phuong phap tach chiét kim loai Cd trong tram tich tuan ty nim phan doan
dya trén phuong phap cia Tessier (1979)

Dang Chét phan ung

biéu kién

F1: Dang trao ddi 20 ml CH;COONH, 1 M

F2: Dang lién két vai

40 ml CH3COONH, 1 M (Puoc diéu chinh

Khay lién tuc 1 h & nhiét do phong
Khudy lién tuc trong 5 h & nhiét do

cachonat dén pH 5 bing dung dich CH;COOH) phong

F3: Dang lién két voi 40 ml NH,OH.HCI 0,02 M chwa trong Khudy lién tuc trong 5 h & nhiét do 95—
oxit Fe-Mn CH3;COOH 25% 100°C

F4: Dang lién két vai 20 ml CH3COONH, 3,2 M pha trong HNO; L e s
chat hitu co 20% Khuay lién tuc 0,5 h ¢ nhiét d6 phong

F5: Dang céan du

40 ml HNO3 10 M va H,0, 30% theo ty I¢ 5:1

Dé dung 1 h ¢ nhiét d6 100°C

Sau mdi dang, miu duoc ly tim dé tach
dung dich tach chiét. Dung dich tach chiét sau
d6 duoc loc qua gidy loc truge khi phan tich
ham lugng kim loai Cd bang thiét bi cuc phd
797 VA Computrace. Giita cac phan doan, cin
dugc rira bang nudc cat dé loai bo cac huyén
phil va c&c hoa chat du thira ciia phan doan trudc
d6. Mau dugc phan tich lap lai ba lan va két qua
str dung la gia tri trung binh cua cac phép do.

Phuwong phdp dinh lugng Kim logi trén may
cuc phé xung vi phan hoa tan anot (theo
SMEWW 3130; 3-39-3-42, 19" ed, 1995) [9]
Cac mau kim loai tong trong nghéu lua, so
16ng, diép quat va dang ton tai sau khi xu Iy
cung mgﬁu nuéc bién dugc phan tich trén may
cuc pho hoa tan anot Computrace-VA797 &
nhiét do phong (20-25°C). Chuan bi dung dich
nghién cau (hoic dung dich phan tich) chaa
nén dém axetat (pH = 4,6), roi cho vao binh
dién phan ba dién cuc (dién cyc HMDE, di¢n
cuc so sanh Ag-AgCI/KCI 3 M, dién cuc phu
trg Pt), dudi oxy hoa tan (DO) béng nito sach
trong 180s &p suét 1,2—1,5 atm. Tién hanh dién
phan ¢ thé 1am giau 1,0 V dé dinh luong Cd
trong thoi gian dién phéan 60 s, toc do khuay
2.000 rpm. Két thiic giai doan dién phan lam
giau, ngung khuay dung dich, phan tich 15 s,
tiép tuc _quet thé anot ¢ -0,58 V dé dinh luong
Cd. Cubi cung, xac dinh Ip tir cac duong von-
ampe hoa tan thu dugc. Puong von-ampe hoa
tan coa mau tring duoc ghi tuong tu. Cac
duong von-ampe hoa tan dugc ghi theo phuong
phép von-ampe xung vi phan. Qua trinh ghi va
xac dinh theo mét chuwong trinh trén may tinh.

Phén tich dir li¢u

S6 lieu nghlen ctru duoc xu ly theo phuong
phap théng ké va vé bleu dd bang phan mém
MS Excel. St dung hé sb twong quan Pearson
(r) dé danh gia muc do tuong quan giira ham
lugng Cd trong nuéc bién véi ham lugng Cd
tong trong tram tich.
KET QUA NGHIEN CUU VA THAO
LUAN
Ham lugng Cd** trong nwéc bién

Gia tri ham lwong Cd** hoa tan trong nudc
bién vung thu hoach nhuyen thé hai manh vo
tai hai diém & Van Don, Quang Ninh duoc thé
hi¢n ¢ bang 3. Theo d6, ham luong Cd* tuong
dbi thap duoc ghi nhan tai C4C tram quan trac,
dao dong tir 0,22 dén 1 pg/l, trung binh ca nim
c6 gia tri 1a 0,51 pg/l; mua mwa (ham lwgng Cd
trung binh 0,57 + 0,19) ¢6 xu hudng cao hon so
véi mua khé (ham lugng Cd trung binh 0,43 +
0,17). Nguyén nhan do vao mua mua xao tron
luc dia manh, luong chét thai tir cac con song
d6 ra bién nhleu trong d6 c6 thanh phan cadimi
tur cac ngu0n thai nay do ra bién & mic cao hon
dan dén ham lwong Cd** vao mua nay cao hon
so voi mua kho. Ngu0n gay 0 nhiém cadimi
chua yéu trong nuée bién khu vuc nay phan I6n
tr nuge thai & cac khu mo Iuyen kim, tuyén
quang c6 d¢ axit cao hoa tan cac kim loai ning
co trong dat va d6 ra bién khi 1a Iyt xay ra,
ngodi ra cac hoat dong san xuat, sinh hoat &
khu vuc (stra chira tau thuyen son ma) ciing
gop phan lam ting nguy co 6 nhiém cadimi. Tai
diém gan véi dat lién (QN1) ham luong cadimi
trong nudc bién c6 xu hudng cao hon so véi
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diém c6 khoang cach xa dat lién hon (QN2),
tuy nhién s chénh léch khéng qua I6n. So sanh
V6i gia tri gigi han (GTGH) Cd** cia QCVN

10:2015/BTNMT [10] ap dung cho vung nudi
trong thuy san va bdo ton thay sinh (5 pg/l),
cac nong do déu thap hon (hinh 2).

Bdng 3. Ham lugng Cd** hoa tan trung binh (ug/l) trong nudce bién Van Bon, Quang Ninh nam 2014

Thang

2 3 3 4 6 5 7 8 9 10 11 12
Diém thu mau
QN1 0,220 0,248 1,008 0,527 0,476 0,710 0,468 0,481 0,532 0,527
QN2 0,251 0,276 0,672 0384 0479 0377 0,650 0,553 0,723 0,496

Cd (pg/L)

R R RN S

3 4 5 6 7 8 9 10 11 12

ESIQN]1 QN2 — QCVN 10: 2015/BTNMT

Hinh 2. Ham luong Cd** hoa tan trung binh
trong cac tram quan trac khu vuc bién
Van Bon, Quang Ninh

Ham lwong cadimi trong trdm tich bién

Hinh 3 mé ta ham luong Cd chira trong tram
tich bién viing thu hoach than mém hai manh vo
& Van Don, Quang Ninh nim 2014.Theo két qua
phan tich dugc, ham lwong Cd trong tram tich
khu vuc nay dao dong tir 0,59 mg/kg dén
1,55 mg/kg; trung binh ca nam la 0,98 mg/kg.
So v6i QCVN 43:2012/BTNMT [11], céc gié tri
do dwoc thdp hon GTGH (4,2 mg/kg) &p dung

(mg/kg)

4.5 .

cho trim tich nuéc man. Mua kho, ham lugng
Cd trong tram tich (1,06 + 0,23 mg/kg) c6 xu
hudng cao hon so véi mua mua (0,87 + 0,14).
Nguyén nhan caa cua su chénh léch nay, do khu
vuc Béi Tir Long (bao gébm viing bién Van Bon
khao sat) bao boc boi nhiéu dao I6n nho xen ké
nhau nén ché do thay dong luc va sy trao doi voi
nudc ngoai dai duong han ché, do vay ngudn
chat thai trong muia mua ling dong va tich tu lai
mot phan dudi day bién. Ngoai ra, theo nghién
ctu caa Nguyén Ngoc Anh nghién ciu vé dic
diém tram tich ting mat khu vuc bién ven bo
Hai Phong - Quang Ninh [12], tram tich khu vuc
Bai Tu long thugc dang bun cét va cat bun, day
la nhitng dang tram tich ¢6 kha ning hap thu ion
kim loai manh hon so v&i cac dang tram tich
khac (da, soi, san...). Nhin chung ham lugng Cd
trong tram tich c6 xu huéng giam dan tir ving
ven bo ra bién (hinh 4). Tuy nhién sy chénh léch
la khng nhiéu (0,2 mg/kg).

4
3,5
3
2,5
2
1.5
1
0,5
0

3 4 S5 6 7

Trong tram tich, kim loai dang vét ¢ thé co
mgt trong mot So dang hoa hoc va noi chung dé
1a su thé hién vé qua trinh tuong tac hoa hoc,
khda ndng di dong, kha dung sinh hoc va doc
tinh tiém tang cua kim loai. Nhu da trinh bay
trong phan phuong phap, co ché cua qua trinh
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Hinh 3. Ham lugng Cd trung binh trong tram tich khu vyc bién Van Bon, Quang Ninh, nim 2014

tich lily kim loai dang vét duoc thé hién qua
nidm dang ton tai [13]. Céc dang nay lién quan
dén qua trinh di dong trong didu kien moi
truong thay d6i. Theo két qua phan tich céc
dang ton tai cua Cd, nhin chung phan b6 Cd
trong tram tich khu vuc Véan Ddn - Quang Ninh
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c6 dang F1 va F2 chiém ty 1¢ nho nhat, lan luot
dao dong trong khoang 4-19% va 8-35%, dang
F3 dao dong trong khoang 10-26%, dang F4
dao dong trong khoang 4-31% va dang F5 dao
dong trong khoang tir 27-65% chiém ty 1& cao
nhat (hinh 5). Nhu vay, thir ty phan bd ty 1& cac
dang kim loai Cd tdn tai trong tram tich tai khu
vuc nay theo thir ty nhu sau: F5 > F3 > F4 > F2
> F1. Két qua phan tich ¢ trén tuong ddng véi
cac nghién ctru [14 15]. Vi dac diém phan b
phan lén & dang con lai F5 - dang lién ke; bén
vitng va chiém ty 1€ nho dang trao doi va
cacbonat-dang gay tich lily sinh hoc, Cd trong
tram tich khu vuc nay it c6 kha nang xam nhap
vao moi truong nuéc, mic do nguy hai anh
huong xau dén moi truong 1a khong 16n. So

26 Cd

100%%

S0%

sanh véi chi s6 rai ro vé kim loai ning trong
tram tich (RAC) [16] doi véi cac dang kim loai
hoa tan trao doi, khu vuc nay c6 mirc do6 rui ro
trung binh (11-30%).

Cd (mg/kg)

' [ I

o (tram quan tric)
oM QN2

Hinh 4. Ham lugng Cd trong j[rém tich cac tram
guan trac vang bién Van Bon, Quang Ninh,
nam 2014

[thang)

z 3

] 9 10

Hinh 5. Phan bé céac dang ton tai cua Cd trong tram tich bién Van Bén - Quang Ninh, nim 2014

Moéi twong quan ham lwong Cd trong nuwéc
bién, tram tich

Hinh 6 thé hién moi tuong quan (r) gitra
nong do Cd trong nudc bién va ham lugng Cd
c6 trong trong tram tich. Qua phan tich
ANOVA (a = 0,05) kiém dinh z-Test: Two
Sample for Means cho thiy ham luong Cd
nuéc bién va Cd-tram tich c6 sy sai khac (z <
-2,). Piéu nay chung té khi ham luong Cd
trong nudc bién thay doi thi ciing ¢ sy thay
ddi. Tuy nhién médi twong quan nay thé hé su
tuong tac yéu (r = 0,24).

0.1

0.1 °
0.0
0.0 b

0.0

Cd- sediment

R=0.24
[

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2

Hinh 6. Tu0'ng quan Cd trong nudc bién, tram
tich viing bién Van Dén - Quang Ninh

Ham lwong cadimi trong mé mém nghéu
lua, so 1ong, dlep quat

Bang 4 mo ta ham lugng Cd trong mo mém
tong thé caa nghéu lya, s0 long va di¢p quat tai
ving thu hoach thdn mém hai manh vé trong
mua mua va mua kho nim 2014. Két qua phan
tich cho thdy, ham luong Cd trén md thit tong
thé cua diép guat & muc cao nhét, dao dong tur
0,35 mg/kg dén 2,23 mg/kg; ham luong Cd trén
s0 16ng va nghéu lua & muc thip hon, dao dong
tur 0,81 mg/kg dén 1,48 mgl/kg; tir 0,25 mg/kg
dén 0,81 mg/kg, tuong rng. Nguyén nhan gay
ra sy khac bi¢t nay do dic diém cau tao khéac
nhau vé thanh phan trong cac hé tiéu hoa,
mang, than, m6 mém va dac tinh sinh hoc cua
ba loai nay.

Két qua phan tich ting bo phan mang,
mang 4o, co quan ti€u hoa (da day) chén duoc
thé hién chi tiét & bang 5. Nhin vao bang trén,
bo phan tiéu hoa (da day) 1a co quan tich tu
nhiéu kim loai Cd nhat trong s6 cic co quan
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con lai, tiép theo dén cac bo phan hd hap
(mang, mang 4o) va cuoi cung la chan. Ngoai

ra, d6i véi diép bo phan co cing 1a coi chira
ham lugng Cd kha thap.

Bdng 4. Ham lugng Cd trén mo mem t6ng thé nghéu lua, so 16ng, diép quat
trong khu vuc bién Van Don - Quang Ninh (mg/kg twoi)

. , N Muia mua Mua kho
boi tuong S0 lugng mau N N
Trung binh SD (%) Trung binh SD (%)
biép quat 60 1,043 0,629 1,435 0,506
Nghéu lya 60 0,420 0,150 0,697 0,150
S0 léng 60 1,589 0,497 1,082 0,344

Ghi cha: (*): Do léch tiéu chuan.

Bang 5. Ham luong Cd trén tirng bo phan ctia nghéu lua, so 16ng,
diép quat vung bién Van Bon - Quang Ninh (mg/kg tuoi)

S6 lwong Chan Da day Mang Mang 40 Coi
Nghéu lua 60 0,28+0,11 1,08+0,51 0,47+0,09 0,62+0,07
So léng 60 051+0,22 183+0,36 0,96+0,47 0,84+0,31

biép quat 60

054+021 311+149 087+039 1,09+0,76 0,06+0,02

Theo QCVN 8-2:2011/BYT [17], ham
luong Cd t6i da chira trong dong vat than mém
hai manh vo la 2 mg/kg, nhan thay, ham lugng
Cd trong mot s ca thé diép quat c6 gia tri gan
bang hoic qua muc gidi han t6i da cho phép
(MGHTBCP) tir 1,05 d&én 1,15 lan trong khi
céc ca thé nghéu lya va so 16ng, ¢ gia tri thip
hon. Tuy nhién, ham luvgng Cd phan I6n tich tu
& co quan tiéu hoa cua thAin mém hai manh vo
nhu gan, rudt va da day. Do vay, c6 thé giam
dugc mot lugng kim loai nang dang ke khi loai
bo cac co quan noi trén ra khoi co thé ching.

KET LUAN

Ham lugng Cd trong nu6c bién, tram tich
vung thu hoach than mém hai manh vo ¢ Van
Pdn nhin chung & mic thip va thap hon cac
GTGH theo QCVN 10:2015/BTNMT va
QCVN 43:2015/BTNMT, tuong tng.

Ham lugng Cd trong ba loai ngheu lua, so
1ong va diép quat thap hon muc gisi han téi da
cho phep theo QCVN 8-2:2011/BYT, tuy nhién
mot sb ca thé diép vuot qua MGHTDCP. Trong
ba loai nghién ctu, loai di¢p quat c6 mic do
tich tu cao nhat sau do dén loai so 16ng va cudi
cung la nghéu lya.

Ham luong Cd tich tu trong tirng bo phan
cta 3 loai nhin chung tap trung phan Ién trong
bo phan tiéu hoa (da day) va ho hap (mang). Do
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vy c6 thé sir dung viéc phan tich Cd trén cac
b6 phan nay dé danh gia chat lugng moi truong
tai cac khu vuc khao sét tap trung 3 loai nay.
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