TAP CHi KHOA HOC vA CONG NGHE Tap 45, sb 5, 2007 Tr. 57-62

NGHIEN.CU'U sU TiCH LOY KIM LOAI NANG As, Cd, Pb VA
Hg TU MOI TRUONG NUOI TU NHIEN LEN NHUYEN THE
HAI MANH VO

PHAM KIM PHUONG, NGUYEN THI DUNG, CHU PHAM NGQC SON
L. MO DAU

Nhirng niam gan day, van dé an toan thure pham va anh hudng cua kim loai nang dén sirc
khoe con ngudi duge quan tam nghién clru rat nhiéu,

Di c6 nhirng cong trinh nghién clru cia cac tac gia vé sy tich liy cia kim loai ning trén
rau, ciy an trai va trén cac loai thuy hai san [1, 4]. Két qua cho thay kim loai ndng dugc tich liy
v&i mire d khac nhau tiy theo dic diém sinh thai coa sinh vt song .

Tuy vay, con it cong trinh nghién ciu vé m01 quan hé gira ham lhrgng kim loai trong biin
day va moi truong song chung quanh, céc dang ton tai cla ching véi kha nang tich liy lan

truyén cac kim loai trong cac loai nhuyen thé hai manh vo trong diéu kién nudi tu nhién tai cac
bdi nudi [3].

Djc tinh sinh hoc ciia loai nhuyén thé hai manh vo 1a sbng day va an loc. Nhuyén thé
khéng kén chon thirc dn nhung lai kén chon kich thude cta thirc dn; véi kich thude cha thirc &n
# 4 pm — 10 um qua hé thdng loc cia mang réi xudng b phan tidu héa, Thire an cua chiing la
céc chit phi du, tho, muin ba hiru co lo limg trong nude va phiéu sinh thyc vit

Nhu vay si hip thy va tich liy kim loai ning cita nhuyén thé ¢ thé tr nhimg thanh phan
khac nhau trén. Do d6 can phai nghién ctru sur phén bé cac kim loai cé trong awdc, bun chét lo
hing trong nuéc va thanh phin cia bun day, tir d6 danh gia duge nguy co lan truyén kim loai
néng tir nhitng thanh phan nao ciia méi trudng song 1én cac loai nhuyén thé. Muc tiéu cia cong
trinh nghién ciru nay nham lam sang to cac van dé néu trén cling nhu nhan dién qui luat tich liy
kim loai As, Cd, Pb va Hg trong con nghéu (meretrix lyrata) trong mdi truomg nudi tu nhién tai
cac bdi nudi xa Cén Thanh, huyén Céin Gi¢r thanh phd H6 Chi Minh ddy 1a vung cira séng ciia
'hé théng song chiy qua cac ving cong nghiép Sai Gon - Pdng Nai ¢6 kha nang 6 nhiém kim loai
nang cao.

IIL. THY'C NGHIEM

1. Liy mie nghién ciru

Mau bin day, nuéc, con nghéu dugce Hy tai khu vire nudi nghéu Cén Thanh- Cén Gidr lic
thuy triéu xuong tai 4 vi tri khac nh~au trong khu vuc nudi & do séu 20 cm so v&i mit nudec.
Phuong phap lay mau va bao quan mau theo TCVN 6663-1-2002

2. Phuong phap phén tich

Cac miu nudce, bun, thit nghéu duge xir 1i va vé co hod trurde khi dem phén tich kim loai
nidng As, Cd, Pb va Hg theo phuong phap AOAC 986.15, AOAC 971.21, 972.23.

Phuong phép tach chiét 1an lugt v&i cac hoa chét khac nhau dé xac dinh kim loai nang &
cac dang lién két trong bun day [1].
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Cac kim 1oai duge xdc dinh trén thiét bj Quang phf‘) phét xa Plasma (ICP - Perkin — Elmer
5300) va hép thu nguyén tir (AAS) véi 1o graphit (GBC- Avanta cua Uc). Cac loai hoa chét sir
dung cho phan tich la loai tinh khiét cua cac hiang Prolabo, Merck kém theo cac chirng nhan chat
lugng. Céc mau dugc phén tich tai 05 diém Iéy mAu, mdi miu déu phén tich 04 1an déc lap nhau.
Két qua cudi cimg dugce xir i thong ké.

III. KET QUA VA THAO LUAN

1. Sy phén bo kim loai ning trong méi triromg nudi nghéu

Cac két qua phén tich ham lugng kim loai nang As, Cd, Pb va Hg trong méi truong bai
nudi nghéu Can thanh Can Gi& dugc trinh bay trong bang [ va hinh 1.

. Bang 1. Sy phan b kim loai niing trong moi trugmg khac nhau

Kim loai don vi Nurde Chéatrin | Bun day Gidi han phat
o hiimg hi¢n cia may
As mg/kg 0,031 0,06 12,800 5.10*
Cd mg/kg 0,001 0,13 0,140 5.10*
Pb mg/kg 0,003 23,3 14,310 5.10™
Hg mgkg | <0,0005 0,07 10,820 5.10°
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Tir cac két qua phin tich trén cho thy kim loai ning As, Cd, Pb va Hg ton tai trong moi
trirong nudi tai bai nudi ty nhién héu nhe & tht ca cac thanh phin khac nhau: nuée, chét ran lo
lirng, bun day. Tuy vay, sy phan bé cua cac kim loai trong cac thanh phan nay khéng dong déu,
cu thé trong nudc ham lugng cua chung rat nho, trong chét ran lo limg (SS) cao hon so vdi trong
nude, dic bigt ham lugng Pb cao nhét (23,3 mg/kg) so vdi _trong bun day (14,4 mg/kg) trong khi
do Cd trong chét rin lo ling gén bang véi ham lugng Cd ¢6 trong bim day.

Trong bun day thi su tich luy cac kim loai néng k& trén thé hién rit rd va ndng do cua
chiing tang [én gép trim 1in so véi nude va chit rén lo ling.

S liéu nay mot lan nira khing dinh phin lén kim loai ning dugc sa lang & cac 16p trdm
tich, bun day va phu hop vai cac nghién clru clia cic tac gia trude day [5).

Dé lam & cau héi kim loai ning trong bun déy c6 thé ton tai & nhimg pha hoa hoc nao? va
co kha nang di dong trao dbi dé di vao moi trudmg nudc hay khong? cée thi nghiém khac nhau
xac dinh mot s6 dic trung hoa ly va sy phan bd cia kim loai nang trong cac pha da dugce tién
hanh. Két qua duoc trinh bay trong bang 2 va 3.

Bang 2. Mot 56 dac trung hod li coa bun day

Chi tiéu Don vj Két qua

pH - 7.8-8,1

Axit Humic mg/kg 170,7
» . Axit fulvic mg/kg - 2328

Thanh phan co gidi

Cat > 0,1 mm % 94,6

0,1 - 0,005 mm 3,7

< 0,005 mm " 1,7

Bang 3. Céc dang tén tai clia kim loai ning As, Cd, Pb va Hg trong biin day & cac pha

[l(i“} Kim loai téng sd| Pha carbonat | Pha Fe-Mn oxid |- Pha hiru co Pha con lai
oai i

mghkg| % Imgkg| % |mgkg| % | mgkeg| % |mgkeg| %

As | 128 | 100 | 006 [047| 08 | 625 | 135 |1055| 10,60 | 82,73
Hg | 10,80 | 100 | kph | 0.0 | kph | 0,0 01 |09 {1070 | 093
Cd| 014 | 100 | kph | 0,0 | kph | 0,0 | 0001 | 0,0 | 0,139 | 0,0
Pb | 1430 | 100 | kph | 0,0 | 440 | 30,8 | 570 | 399 | 420 | 707

Céc sb liéu phén tich duoc trinh bay trong bang 2 va 3 chi ra ring kim loai nang As, Cd, Pb
va Hg déu co mit trong biin day va sy phan bé trong timg pha déi v&i méi kim loai nhu sau:
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- As phén bé trong tit ca cac pha (carbonat (0,47%), Fe-Mn oxid (6,25%) va hitu co
(10,55%) va pha con lai (khéng di dng : residue) : §2,73%)

- Cd chi tdn tai trong pha hitu co va pha khoang nhung rit nhé con lai khong di dong (gin
99,28%).

- Pb tn tai chil yéu & pha oxit Fe-Mn (30,8%) va pha hiru co (39,9%) va pha con lai la:
29.37%.

-Hg chi phat hi¢n dugce & pha hitu co (0,93%) va pha khéng di dong (99,07%).

Nhimg két qua phan tich v&i cac mau ldy & dia diém khac nhau tai bai nuéi nghéu Cén
Thanh Cén Gitr (khéng chi ra & day) cho thdy cac kim loai khdng khac biét vé ndng do, chimg
td kim loai nang phan tan kha dong déu trong cac bai nudi tu nhién, khong c6 hién twong &
nhiém cuc bd.

Céc s6 liéu phén tich vé cac dang ton tai chira rang trong khi cac kim loai As, Cd, Hg nam
phén 1én & pha khéng di dong la cac pha lién két voi oxit, cacbonat, hifu co va khoang con lai thi
riéng Pb c6 phan di ddng hon tap trung & pha hitu co va pha pha lién két véi oxit Fe-Mn.

Ham {ugng dang hoa tan trong nude cia kim loai ning Cd, Pb, As va Hg rit nhd, nhu vay
¢ thé néi sy di dong kim loai nang tir trong bun bai ngheu vao trong nuroc hau nhu khdng dang
ké. Trong sb cac kim loai ning duge nghién ctru, thi As c6 mit trong nudc & ndng dé cao hon so
voi cac kim loai khac (3,0 pg/kg). C6 hién tugng ndy c6 thé 1a do pH mdi trudmg nude. Tai bai
nghéu pH nuéce do duge dao ddng trong khoang 7,6 — 8,1 va theo tinh chit cia As thi & pH
kiém, cac hop chét cua As sé linh dong hon, nguge lai cac kim loai khac nhu Pb, Cd, Hg khéng
linh dong trotig méi trudmg kiém, do d6 chiing hdu nhu & dang khéng hoa tan.

Su phan b6 kim loai As, Cd, Pb, Hg trong bin day quy luat nhy sau:

Pha khoang > pha hiru co > pha Fe-Mn oxid > pha Cacbonat > pha hoa tan trong mr()c

Nhu vay kim loai ning trong bun bai ngheu chi yéu & dang khong di dong trong pha
khoang sau d6 dén pha hiru co, pha oxit Fe-Mn va carbonat 1a rt it.

Theo cac nghién ciru cda cac tac gia A.M.Ure, C.M.Davidson va R.P.Thomas [5] thi pha
cacbonat va oxit Fe-Mn 12 hai pha cé thé trao dbi kim loai duge véi moi truomg tiy theo céc diéu
kién vé pH.

Kim loai ning trong pha hitu co v&i chat min, chu yéu Ja axit Humic va Fulvic 1a rét
dang quan tdm vi chdt mun ciing 1a ngudn thirc an cia nhuyén thé do d6 kim loai niing trong pha
nay cé thé din dén sy tich liiy cia chang trong con nghéu.

2. Tich liy kim loAi nAng As, Pb, Cd, Hg trong nghéu

Céc két qua phan tich ham luong kim loai trong thit nghéu va rudt nghéu duge trinh bay
trong bang 4.

Bang 4. Su tich liiy kim loai nédng trong con nghéu

Kim loai don vi Trong thit nghéu Trong rudt nghéu
As mg/kg, 1,500 1,710
Cd mg/kg 0,065 0,190
Pb mg/kg 0,041 " 0,130
Hg mg/kg 0,006 0,007
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Két qua cho thay trong thit nghéu va rudt nghéu déu co chira tat ca 4 kim loai nang nghién
clru, trong dé & ruét ham lugng kim loai déu lon hon so véi & thit.

Tiy thude vao timg kim loai ma sy phan bd nay cé khac nhau. Hg va As tim thiy trong thit
nghéu va rudt nghéu gin nhu nhau; chimg t6 sau khi di vao dudng tiéu hoa (rudt) hai kim loai
nay nhanh chéng di chuyén vao thit nghéu va tich liiy & do.

Ngurge lai Cd va Pb chi yéu van ¢ trong rudt nghéu va di chuyén mot phan rét nho sang thit
nghéu

Cac s6 liéu phan tich cho thdy Cd va Pb trong rudt nghéu cao hon khoing 3 lin so voi
trong thit nghél}. Nhu vy ¢o nghia 1a hai kim loai nang Cd, Pb dé tich ty, it di dong, kha ning
dao thai ciing rat kém va do d0 ¢¢ tinh dde cao.

Trong sb cdc kim loai nang nghién ciru thi As duoc tich lay nhiéu nhét trong nghéu, va 1a
nguyén tb duy nhét khéng chi phat hién thay ¢ trong nudc, chét lo ]ung, Ian trong bin day ma

con phan b trong tit ca cac pha hoa hoc cia bun. Do dé sy lan truyén va tich 1y As v6i lugng
Iém hon céc kim loai ning khac trong con nghéu ciing la didu rat de. hiéu.

Nguorc lai, trong khi Pb trong nuge ¢ ham Jugng rat nho (0,003 mg/l), thi trong chét lo
lung va bun ddy déu lai rat cao. Do d6 ¢o thé thiy rang Pb tich liiy trong con nghéu chu yéu tir
cac chit lo limg va pha hifu co cta bun tirc 1 tir cac chat mén,

Mot didu dang cha v 1a tuy ham luong Cd trong cac thanh phin méi trudmg la thap nhit so
voi cac kim loai khéc, nhung sy tich 1dy cia kim loai Cd trong con nghéu lai kha rd rét tham chi
cao hon ca Pb (barg 4). Tir cac s& lidu trén cho thdy ngay ca khi kim loai trong m&i trudng &
nong do rat thip (dang vét) chiing ciing cé thé tich liiy trong sinh vat séng & nhimg mirc do khac
nhau.

[

IV. KET LUAN

Da xac dinh duge dang cia céac kim loai nang As , Cd , Pb va Hg trong biin day va su
phén bo cita ching trong mdi truéng nudi ty nhien. Tuy theo ddc tinh cda timg kim loai ma ham
lupng cua ching sé thay doi. Quy luét chung phédn bé cia kim loai trong cac pha cua bin day
nhu sau:

Pha khodng > pha hiru ¢co’> pha Fe-Mn oxid > pha Cacbonat > pha hoa tan trong mréc

Kim loai nang tich lity trong con nghéu va sy di chuyén cia ching phy thudc vao timg
kim loai. As tich liiy nhiéu nhit trong ca thit nghéu va rugt nghéu, sau d6 1a Cd va Pb. Cd va Pb
tich lily & trong rudt nhiéu hon so véi trong thit, nguoc lai As va Hg phén b dong deu ca trong
rudt 1an trong thit nghéu. Diéu dé chimg to kha nang lan truyén ciia hai nguvén 16 As, Hg 14
manh hon.

Cd la nguyén td ma tuy nong d6 trong méi trudmg rat thap, nhung ching ciing c6 kha niing
tich liy rét 5 trong con nghéu. Dieu dé chang 16 kim loai Cd rat nhay cam véi con nghéu.

Kha ning lan truyén kim loai ning tir mai trudng nudi 1én con nghéu chi yéu tir céc chit
lo lirng, tr nude va cac chat mun, ba hiru co trong biin day.
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SUMMARY

TO STUDY ACCUMULATION OF HEAVY METALS As, Cd, Pb, AND Hg IN
BIVALVES FROM NATURAL ENVIRONMENT

The aim of this study is to assess the relationship between concentration of heavy metals
(Cd, Pb, As, Hg) in the soft tissue of musse! and elemental contents in the surrounding
environment such as water column , suspended solid (§8), sediment in Can Thanh bay of Can
Gio province of Ho Chi Minh City.The results indicated heavy metals in the water is lowhst
with content 5.1 ppb for Pb, 13.6 ppb for As, 1.2 ppb for Cd and Hg not found. Heavy metals
in the suspended solid are higher than heavy metals in the water and especialy of Pb in
suspended solid higher than content of Pb in sediment (23.3 ppm for 8§ and 14.4 ppm for
sediment). Bioavailability of heavy metals in sediment also indicated that distribution of heavy
metals in organic —sulphide phase higher than other phase (carbonate , water phase). These
observations confirmed the fact that metals in the suspended solid and organic - sulfide phase
are more bioavailable to mussels and they more accumulate metals than other species. However
the distribition of metals in body of mussels is not similar, concentrations of Cd and Pb in the
digestive system are higher than those in the soft tissue.

Therefore bivalve can be used as good indicators of heavy metals in the aquatic system.
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