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Tém tit: Ham lugng céc kim loai nang Mn, Cu, Zn, Cd va Hg duoc phén tich trong 29 miu
tram tich bé mat va trdm tich 16i 1dy tir cic viing ven bién céch bd khoang 30 km tir Nghé An
dén Quang Tri, Viét Nam nhdm dénh gid mtc d6 6 nhiém, sy phin b theo khong gian va do
sau. Ham lugng cdc kim loai trong tram tich mat ¢ khu vuc nghién ctru lan Iuot 1a: Mn 12,8 -
835 mg/kg (trung binh: 438 mg/kg); Cu 3,42 - 35,1 mg/kg (trung binh 16,1 mg/kg); Zn 27,9 -
312 mg/kg (trung binh 195 mg/kg); Cd 0,10 - 1,24 mg/kg (trung binh: 0,412 mg/kg); Hg 0,00 -
6,81 mg/kg (trung binh 1a 2,06 mg/kg); Pb 8,41 - 44,9 mg/kg (trung binh: 19,8 mg/kg). Su phan
b ctia céc kim loai Cu, Pb, Zn, Cd, Mn twong d6i giéng nhau. Nong d6 cao hon dugc tim thiy
trong tram tich & khu vuc phia Béc (tir Nghé An) va giam dan vé phia nam, sau d6 lai c6 xung
hudng ting 1én. Su phin b theo d6 siu trong tram tich 16i cho thy cac kim loai Mn, Pb, Cu ¢6
nong do cao tai cdc 16p twong tng véi thoi ki tir nam 1970 dén gitra nhitng nam 1990. Sy phan
b6 ciia Cd theo d6 siu ndng do6 tang dan khi do siu giam, cho thiy ndng d¢ cao trong nhiing
niam gan day, c6 thé do anh hudng ciia sy phat trién cong nghiép. Day 1a mot trong nhimng
nghién ctru dau tién vé sy phin b cua cdc kim loai ning theo do siu trong tram tich 16i tai ving
bién Viét nam va can tiép tuc dugc nghién ciru sdu hon nhim danh gid toan dién van dé lich st
6 nhiém cua céc kim loai nang.

Tir khéa: Khdi phd Plasma cam tmg ICP-MS, kim loai ning trong tram tich.

1. Mé dau Viét Nam dtmg truéc nguy co 6 nhiém cao
trong tuwong lai. Viét Nam 13 mot quic gia c6

Nhitng nam gan dy, do tic dong ciia bién loi thé vé phit trién du lich va kinh té bién véi
d6i khi hau va nguyén nhan cha quan tir y thirc dudng bo bién dai hon 3.000 km. Bén canh d6
con ngudi da khién méi trudng sinh thai bién con c6 rat nhiéu tai nguyén thién nhién phong

phu va da dang, dac biét 1a khu vyc cac tinh
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tai nguyén bién dang bi khai thac bira bai, moi
trudng sinh thdi bién dang dimg trudc nguy co
6 nhiém trAm trong [2]. Mot trong nhitng
nguyén nhan giy 6 nhiém mai trudng bién 1a 6
nhiém kim loai nang. Kim loai nang c6 Hg,
Cd, Pb, As, Sb, Cr, Cu, Zn, Mn, v.v... thudng
khong tham gia hodc it tham gia vao qua trinh
sinh héa cta céc thé sinh vat va thuong tich
lity trong co thé chiing. Vi véy, chiing 1a cic
nguyén t6 doc hai vé6i sinh vat va moi trudng.
Nguyén nhédn chi yéu gy 6 nhiém kim loai
ning 12 qua trinh d6 vao mdi trudng, nudc thai
cong nghi¢p va nudc thai doc hai khong xir 1y
hodc xir Iy khong dat yéu ciu. Xdc dinh ham
luong va su phan bd cia cdc kim loai trong
tram tich bién gitip ta c6 thé danh gid dugc
mirc d6 6 nhiém kim loai ning va tim ra
nguyén nhan gy 6 nhlem va cach bao v¢ m01
truong bién. Da c6 rat nhidu nghién ciu vé
kim loai nang trong tram tich tai Viét nam.
Tuy nhién, chua c6 nhitng nghién ctru su vé
xu huéng 6 nhiém theo thoi gian trén co s&
mau tram tich 16i liy theo do sdu. Trong
nghién ctru ndy, chiing t6i tién hanh phan tich
ham lwong cac kim loai ndng Mn, Cu, Zn, Cd
va Hg trong trAm tich mat va trAm tich 13i tai
mot s6 khu vuc viing bién ngoai khoi tir Thanh
Héa dén Binh Thuin nhim ddnh gid muc d6 va
xu huéng 6 nhiém theo thoi gian ctia cdc kim
loai trén trong mdi trudng bién tai Viét nam.

2. Thue nghiém
2.1. Dung cu, thiét bi va hoa chat

- Thiét bi khéi phd plasma cam tng, Elan
9000 — Perkin Elmer (M¥).

- Axit HNO; 65% Specpure, Merck.

- Dung dich chuan hén hop 29 nguyén to,
10ppm cua hang Perkin Elmer.

- Dung dich chuan Hg, 10ppm cta hing
Perkin Elmer.

- Nudc siéu sach 18,2 MQ .
- Khi Argon tinh khiét 99,999%.

2.2. Ldy mdu va phirong phdp phan tich

2.2.1. Ldy madu tram tich

Mau duoc léy tai cac vi tri trAm tich c6
thanh phan bun sét hon 50%, mau tram tich
mit duoc lay & do sdu 0 dén 40cm. Cac vi tri
le”iy mau duoc lya chon ndm trén mot truc cé
huéng Ty Bic - Pong Nam, nim song song
voi dudng bd bién qua céc tinh Nghé An, Ha
Tinh, Quang Binh, Quang Tri, cdch dat lién
khoang tir 30 km trd ra. Khu vuc ldy mau
duogc gidi han boi diém cyc bic c6 toa do
107°04> d6 kinh Pong, 19°22’ vi Bic va diém
cuc nam c6 toa d6 108°31° kinh Pong, 16°49’
vi béc, vao thang 6 nam 2012.

Mau tram tich 161 duoc le”iy ¢ cac do sau
khic nhau tai cing mot diém. Diém 1y mau
tram tich 161 c6 toa d6 107°55 kinh Pong,
17°30° vi Bic. Mau duoc 1y theo 4 16p, tuong
ung voi 4 do sau la (0 dén 40cm), (40 dén
80cm), (80 dén 120cm) va (120 dén 160cm)
(Hinh 1). Mau trAm tich duoc léy b?ing cude
dai duong (Viét Nam) v6i toi can cAu nham
dam bao ldy mau t6i do sau 100 m nudc.

2.2.2. Bdo quan va xit Iy mdu tram tich

2.2.2.1. Béo quan miu tram tich

Mau tram tich dwoc bao quan trong ta lanh
sau ¢ nhiét do -20°C. Khi phén tich, mau dugc
lay ra khoi tu lanh, dé qua dém vé nhiét do
phong. Liy khoang 100g miu u6t dan mong
1&én manh phoi nhém kich thudc 20cm x 20cm,
dé mau kho ty nhién ¢ nhiét do phong (sau
khoang 2 tuan) hoic siy miu trong tii siy &
nhiét d6 40 dén 50°C dén khéi lugng khong
d6i. Khi mau da kho kiét va c¢6 khdi lugng
khong d6i, ta nghién mau dén kich thudc
hat ¢6 0,1 mm.
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Hinh 1. Ban db khu vuc 1y mu trim tich tai viing bién tir Nghé An dén Quang Tri.

2.2.2.2. Xir Iy mau tram tich

Céan chinh xé4c lwgng mau tr 0,0200 —
0,0500g miu trim tich (dd sdy kho, nghién
min) trén can phan tich c6 d§ chinh xac 0,0001
gam. Mdi mau cin 2 lugng cin cho vio binh
xtr 1y mau bé"‘lng Teflon trong 10 vi séng (pha
mau 1dp 2 lan). Thém vao binh 2ml HNO,
dic, 2ml H,0,, 1ml HE. Mbi lan phd miu déu
tién hanh mau tring. Tén hanh chwong trinh
phd miu bang 10 vi séng. Chon ché do khdng
ché cong suat 10, dat chuong trinh phi mau
qua 3 budc:

Budc 1: Cong suit 10 30% - Thoi gian 3 phit.

Budge 2: Cong suét 10 55% - Thoi gian
5 phut.

Budc 3: Cong sudt 10 40% - Thoi gian
18 phut

Sau khi chay xong chuong trinh ph4 mau
dé nguoi vé nhiét do phong. Pha loing mau
sao cho nén mau c6 nong d6 HNO3 khoang
2% sau d6 dinh murc t6i mot thé tich xdc dinh
(25 mL hodc 50 mL). Dung dich mau duoc
tién hanh xdc dinh cdc nguyén t6 kim loai
bang phuong phép ICP-MS.

3. Két qua nghién ctru va thao luin

3.1. Sw phdn bé cia cdc kim logi ndng trong
mau tram tich mat

Tién hanh phéan tich 29 mau tram tich bién
thuoc viing bién mién trung Viét Nam két qua
phan tich dugc thé hién & bang 1 va hinh 2.

Céc cdp kim loai Mn - Zn, Cu - Pb c6 su
phan bd twong dbi giéng nhau trong cdc mau
trdm tich. Cac kim loai c6 n6ng dd cao tai cac
vi tri vuéng géc véi bo bién Ki Anh, tinh Ha
Tinh, Vinh Linh, tinh Quéang Tri va Phua Loc,
Thira Thién Hué. Sau d6 nong do cdc kim loai
nay c6 xu huéng giam dan vé phia Nam. Bén
canh d6 nong do6 thity ngan bién thién kha 16n
tai cc vi tri lJdy mau nhung khéng theo quy
luat nhét dinh trong khi ham lugng Cd ¢ muc
thip va hau nhu khong c6 sy sai khéc tai cdc
khu vuc nghién ctru. Nhin chung, ham lugng
cdc kim loai trong miu liy & gan bo bién
thuong cao hon so vai cac vi tri xa bo.

Tir két qua trén tién hanh danh gid chat
luong tram tich ciia viing bién nghién ciru so
v6i quy chudn Viét Nam [3] va tiéu chudn
Canada (ISQGs) [4] dé biét mic do va nguy
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co 6 nhiém tram tich bdi cdc kim loai nang
duoc thé hién 6 bang 2.

3.2. Méi twong quan giita nong dé cdc kim
logi nang trong tram tich.

Tir két qua trén cho thdy, trong tram tich
s6 lugng céc kim loai v6i nong do c6 twong
quan v6i nhau didu nay chung to sy tich liy
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khé én dinh ctia cac kim loai trong tram tich vi
cliing mot ngudn 6 nhiém va it bi anh huong
16n cua cac hoat dong cong nghié¢p hoac dan
sinh lam x4o trén sy can bﬁng cua hé sinh
thai. Hé sé twong quan Pearson dugc phan
tich bang phan mém théng ké Minitab 16
¢6 két qua nhu bang 2.

Bang 1. Ham lugng trung binh clia cdc nguyén td trong tram tich va giéi han cho phép ciia chiing
so véi QCVN 43: 2012 va Tiéu chuan Canada (ISQGs)

Kim loai Newdne Newdne Khoang ndng do
Trong trAm bonyi Cldtigidi  Tieuchudn  Nongdo trung binh £ nong ¢
tich onvi han theo Canada
QCVN]2] (ISQGs) [3]
Pb mg/kg 112 112 19,8 8,41-449
Zn mg/kg 271 271 195 27,9 -312
Cd mg/kg 4,2 4,2 0,412 0,10-1,24
Hg mg/kg 0,7 0,7 2,06 0,02 - 6,81
Cu mg/kg 108 108 16,1 3,42 -35,1
Mn mg/kg - - 438 12,8 - 835
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Bang 2. Hé s trong quan giira cic kim loai Mn, Cu, Zn, Cd, Hg trong mau trim tich

Mn Cu Zn Cd Hg
Cu Hg¢ s0 pearson 0.713
P-Value 0,000
7n Hé s6 pearson 0.625 0.519
P-Value 0,000 0,004
cd Hé s6 pearson 0.459 0.805 0,188
P-Value 0,012 0,000 0,328
Hg Heé s6 pearson 0,387 0,341 0471 0,230
P-Value 0,068 0,111 0,023 0,292
py  Hésd pearson 0510 0771 8’?82 0.772 0,229
P-Value 0,005 0,000 ’ 0,000 0,294

Mdi cip bién s& c¢6 2 gid tri, hang trén 1a hé sd pearson, hang dudi 1a gid tri P-value, trong

truong hop nay chon P-value < 0,05 (in nghiéng) thi 2 bién ¢ tuong quan.

Bang 3. So sdnh ham lugng mot s6 kim loai ndng trong trdm tich tai mot s6 khu vuc trén thé gidi

Dia diém Hg Cd Cu Pb Zn
Mién Trung Viét Nam 2,06 0,41 16,1 19,8 195,0
Bién Béc Hai 0,07 0,22 12,71 16,6 -
Ctra song Vinh Bic B6 0,09 0,08 68,4 34,2 57,4
Vinh Quanzhou 0,4 0,59 71,4 67,7 179,6
Bién California Hoa Ky 0,05 0,33 15.0 10,9 59,0
Bién Aegean - 0,15 30,0 46,0 85,9

3.3. Pdnh gid sw phan bé kim logi theo dg sdu
va xu hwong 6 nhiém theo thoi gian

Viéc nghién ctru xu huéng phin bd cua
kim loai theo do siu va xu huéng 6 nhiém
theo thoi gian da dwoc nhiéu tic gia trén thé
gidi nghién ctru. Nhu tdc gia Xiangdong Li va
cong sy da nghién ctru va cung cdp nhiéu
thong tin vé lich sir 6 nhiém kim loai trong 21
mau trdm tich 16i & cira song Chau Giang,
Trung Quéc. Két qua cho thay ham lugng cdc

kim loai Pb, Cu va Zn déu c6 xu hudng ting
tr nam 1977 dén nam 1997, nhu ham lugng
Pb tang 7 mg/kg trong 20 nam va c6 xu huéng
tiép tuc tang [7].

Dé thiy rd xu hudng phéin b cua kim loai,
chiing t6i di tién hanh phan tich kim loai theo
d6 sau. Cu thé 1a phan tich mau trim tich 15i
tai 2 dia diém BD-236 va BD-400. Vi tri BD-
236 vudng géc voi bo bién Can Loc, Ha Tinh;
vi tri BD-400 vudng géc véi bo bién Ky Anh
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phia Péng Nam tinh Ha Tinh. Tc d9 sa ling va
tubi udc tinh cua timg 16p trdm tich dugc nghién
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Hinh 3. Nong d6 kim loai trong tram tich theo d6 sau vi tri BD-236 va BD-400.

Nhin chung cic kim loai Mn, Pb, Cu c6
nong do cao tai 16p 40-80 cm va 80-120 cm,
turong mg voi thoi ki tir gitta nam 1970 dén
gitta nhitng nam 1990 con trong thitng ndm
gan ddy ndng do cdc kim loai nay c6 xu hudng
giam. Sy phan bd theo chiéu sau nay khac véi
nhitng nghién clru tai cic nudc khic, nhu
Trung qudc, My 1a cdc khu vuc cong nghiép
hodc d thi héa, cho két qua néng do6 kim loai
nang giam theo chiéu sau [5, 6]. Cac khu vuc
ldy mau trim tich 16i thuong & ngoai khoi,
cich xa bo nén su thay dbi vé néng d0 theo do
sau khong o rét. Sy bién doi vé do sdu tai cic
vi tri cling khac nhau, vi tri BD-236 hau nhu
khong cé quy luat rd rang, con vi tri BD-400
thi ¢6 su bién doi ro rang hon, cho mot cyc dai
tai khoang d¢ sau 80 cm, tuong ung véi thoi
gian khoang nhittng ndm 1970 va 1990. Céc
kim loai nang thé hién su thay dbi theo do sau
khd giéng nhau, trir Cd. Nong d6 Cd c6 xu
huéng ting dan mot cich khd 16 rang trong

nhitng nam gan ddy tai ca 2 vi tri. Két qua nay
cho thdy kha ning tich liiy cia Cd tai ving
ven bién ngoai khoi mién Trung ting dan
trong nhimg niam gan day. Déi voi cic kim
loai khac, néng dd cao tai cic d6 siu tuong
ung v6i nhitng ndm gitra 1980-1990.

DPé danh gid muc do 6 nhidm cia ham
luong kim loai ning trong trAm tich cua viing
bién Viét Nam ching t6i tién hanh so sénh voi
ham luong mot s6 kim loai ndng trong tram
tich tai mot s6 khu vuc trén thé gidi, két qua
dugc thé hién & bang 4.

Ham lugng kim loai ¢ khu vuc nghién ctru
c6 noéng do twong ddi cao so véi nhitng bién
lan can va thé gidi, dac biét 1a ham lugng Hg
(2,06 mg/kg) va Zn (195 mg/kg). Bén canh d6,
ham Iwong ciac kim loai Pb (19,8 mg/kg), Cd
(0,41 mg/kg) va Cu ( 16,1 mg/kg) c6 nong do
thép hon so véi vinh Quanzhou, Trung Quéc
va bién Aegean nhung cao hon so v&i nhiing
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khu vuc bai bién Bic Hai, Trung Quéc; bién
California, Hoa Ky

4. Két luan

Dénh gid sy phan bd va lich st 6 nhiém
cia mot s6 kim loai ndng trong trAm tich &
viing bién mién Trung, Viét Nam tién hanh
phan tich 29 miu tram tich bé mat, 2 mau tram
tich 16i. Két qua thu dugc trong mau tram tich,
cac kim loai Mn, Zn c6 néng do 438 va 195
mg/kg, tiép theo 1a cdc kim loai Pb 1a Cu véi
nong do 12 19,8 va 16,1 mg/kg, hai kim loai c6
nong d¢ thip nhat 1a Hg va Cd véi ndng d6 lan
luot 12 2,06 va 0,412 mg/kg. Su phan bd cia
cic kim loai nang nhu Cu, Pb, Zn, Cd, Mn la
tuong d6i gidng nhau. Nhin chung, nong do
cao hon di dugc tim thiy & khu vyc phia Bic
(tr Nghé An) va gidm dbi voi khu vuc phia
Nam, sau d6 cé xu hudng tang Ién. Cac kim
loai nang thé hién su thay ddi theo do sau khé
giéng nhau, trir Cd. Cac kim loai dugc tim
thdy voi ndng d6 cao ¢ cic do siu twong tmg
v6i nhitng ndm gitta 1980-1990. C4c nghién
ctru vé xu hudng va lich st 6 nhidm trén co so
phén tich miu tram tich 16i & Viét nam hién nay
con rat it. Nhitng két qua ban dau nay ctia nghién

ctru cén tiep tuc dugce nghién ctru sau hon tai cac
khu vuc khéc tai viing bién Viét Nam.
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Rating Distribution and Trends Pollution of Heavy Metals in
Sediment Central Coast Areas of north Vietnam
from Nghe An to Quang Tri
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Abstracr: Residues concentrations of Mn, Cu, Zn, Cd and Hg were determined in surface and
sediment core samples collected from 29 locations along coastal areas of north Vietnam from Nghe
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An to Quang Tri Province to understand the spatial distribution of depth profile of these heavy
metals. Concentrations of heavy metals in surface dediments in the study area were as follows: Mn
12.8 — 835 mg/kg (mean: 438 mg/kg); Cu 3.42 — 35.1 mg/kg (mean: 16.1mg/kg); Zn 27.9 — 312
mg/kg (mean: 195 mg/kg); Cd 0.10 — 1.24 mg/kg (mean: 0.412 mg/kg); Hg 0.00 — 6.81 mg/kg
(mean: 2.06 mg/kg); Pb 8.41 — 449 mg/kg (mean: 19.8 mg/kg). Hg concentrations in several
sediment samples exceeded the Vietnamese and international standard guideline values. Spatial
distribution of heavy metals such as Cu, Pb, Zn, Cd, Mn in surface sediment was relatively similar.
Higher concentrations were found in the northern region (from Nghe An) and decreased for the
southern region, then tends to increase. The distribution with depth in sediment cores showed that
the metals Mn, Pb, Cu high concentration in the layers correspond to the period from 1970 to mid
1990. The distribution of Cd concentration with depth increases as the depth declines, showed high
concentrations in recent years, possibly due to the effects of industrial development. This is one of
the first studies on the distribution of heavy metals in sediments under deep sea core in Vietnam and
should continue study further research to assess comprehensively the historical pollution problems
of heavy metals.

Keywords: Heavy metal, sediment, ICP-MS.



