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HAM LUONG MOT SO KIM LOAI NANG

TRONG TRAM TiCH @ VUNG BIEN VEN BO QUY NHON,

MIEN TRUNG VIET NAM

Le Thi Hai Le?, Lé Thu Thiy!

TOM TAT

Thanh phé Quy Nhon thuéc tinh Binh Dinh, 1a viing ven bién c6 hé sinh nuéc lo va nwéc man da dang va
phong pht, noi day da tré thanh mot trong nhitng diém phat trién manh nganh du lich ciing nhu cac nganh
cong nghiép khac & mién Trung Viét Nam. Véi toc do phat trién "néng", cac hoat dong ctia con nguoi trén
dat lién khong thé tranh duoc hau qua gay 6 nhiém moi truong ven bién. Tir thang 8 va thang 9 nam 2019,
cac mau tram tich duoc thu thap tir muoi dia diém & khu vuc ven bién Quy Nhon. Ham luong Hg, Pb, Cd,
Cu va Zn da duoc phan tich bing ICP-MS dé danh gia hién trang 6 nhiém kim loai niang trong tram tich &
khu vuce nghién ctru. Ham luong Hg, Pb, Cd, Cu, Zn duoc tim thdy trong cac mau tram tich va tat ca cac vi
tri thu thap. Két qua cho thdy su khac biét gitta ham luong cac kim loai & cac vi tri khac nhau. Ham luong
kim loai trong tram tich duoc xép theo thit tu sau: Zn> Cu>Cd>Pb> Hg. Dé danh gia 6 nhiém kim loai ning
moi truong hién tai trong tram tich, phuong phap tinh cac gia tri SQG (Huéng dan chat luong tram tich) va
Igeo (Chi s6 tich liy dia chat) da duoc st dung. So sanh véi Quy chudn ky thuat quoc gia vé chat luong
tram tich QCVN 43:2017/BTNMT va chat luong tram tich ctia Bo Moi truong Canada (2001), ham luong Hg
va Pb trong tram tich da khong vuot qua céc gia tri gi6i han, tuy nhién Cd, Cu va Zn da dat dén mic nguong
anh huéng (PEL) ctia Canada & mot s6 dia diém. Hon nita, tai ciing nhitmg noi ven bién nay, cac gia tri Igeo
ctia Cd da duoc tim thay dao dong tir 2-3 va ciing da chi ra rang dang c6 su 6 nhiém Cd. Diéu nay cho thay
can phai thuc hién cac giai phap quan ly va kiém soat 6 nhiém tir cac hoat dong cong nghiép, van tai va dich
vu du lich tai cac khu viyc ven bién ctia thanh phé Quy Nhon.

Tt khoa: Kim loai ndang, moi trirong bién ven bo; tram tich mat, chi sé tich Iiy dia chat.

1. GIOI THIEU

Moi truong bién ven bo rat nhay cam véi cac
tuong tac trén dat lién va dé bi anh huéng nghiém
trong béi cac chat 6 nhiém gay ra tir cac hoat dong
ctia con nguoi [8]. Cac chat 6 nhiém c6 thé duoc thai
vao moi truong ven bién thong qua cac hoat dong
van chuyén giao thong, danh bat hai san, xa nudc
thai cong nghiép va do thi, khai thac khoang san, dau
khi [3]. Trong s6 cac chat 6 nhiém phat thai ra moi
truong, kim loai nang (KLN) la mot trong nhiing
nhoém chat 6 nhiém quan trong tac dong xau dén stic
khoe con nguoi va hé sinh thai tu nhién [18]. Cac
hoat dong phat trién cong nghiép va do thi nhanh
chong da thai ra mot luong 16m cac chat gay 6 nhiém
nhu KLN va cac chat hitu co vao méi truong xung
quanh [9]. KLN chta trong chat thai ran, nudc thai
va khi thai c6 thé cung chuyén sang dang pha long
chéy vao cac ving nuéc soéong, hd va nuoc bién [11].
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Phan 16n cac KLN rat kho bi phan hdy béi cac qua
trinh sinh hoc hay hoéa hoc, chung thuwong c6 d6 hoa
tan thap dé dang duoc két ta va hap thu vao tram
tich trong méi truong nudc [1, 18]. KLN ton tai bén
ving, tich tu manh trong 16p tram tich & song, bién
[5, 12] do d6 c6 kha nang tac dong bat loi dén sinh
vat va hé sinh thai dudi nuéc thong qua sy xam nhap
vao chubi thic an va tham chi két hop voi cac chat
hitu co trong qua trinh chuyén hoa gay ra chat doc
hon [4]. Do vay, viéc danh gia mac do 6 nhiém KLN
trong 1op tram tich dong vai tro quan trong trong
viéc kiém soat 6 nhiém moi truong béi dic tinh doc,
khong phan hay va kha nang tich tu sinh hoc ctua
chung [18].

Bién ven bo Quy Nhon thuoc tinh Binh Pinh, 1a
vung ven bién c6 hé sinh thai nuodc lo, nuéc man da
dang va phong phd, day la mot trong nhitng thanh
pho tré co6 su phat trién manh vé du lich thuwong mai,
cong nghiép nudi trong thuy san va cang bién & mién
Trung Viét Nam. Véi toc do phat trién "nong", cac
hoat dong cta con nguoi trén dat lién khong thé
tranh dwoc hau qua gay 6 nhiém moi truong ven
bién. Tuy nhién, cho dén nay nghién ctu khao sat
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moi truong va danh gia rii ro sinh thai do cac chat 6
nhiém van chua dugc tién hanh tai khu vuc ven bién
Quy Nhon. Viéc nghién ctru tai khu vic nay 1a hét
sttc can thiét nhim canh bao vé nguy co ngudn 6
nhiém va lam co s& cho co quan quan ly méi truong
cac giai phap kiém soat moi truong thich hop. Muc
tiéu ctia nghién ctru nay la st dung cac phuong phap
tiép can rdi ro danh gia muc do tich liay va anh hudng
ctia mot s6 KLN dén moi truong sinh thai & ving
bién ven bo Quy Nhon, tinh Binh Pinh.

2. D01 TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Vi tri 14y mau

Doan bién ven bo doc theo thanh phé Quy
Nhon c6 chiéu dai 42 km, tir toa do 13.78 va 109.22
& do cao hon mat bién 1a 7 m. Cac mau tram tich
mit duoc thu thap tai 10 vi tri doc theo khu vuc ven
bo bién Quy Nhon (Hinh 1). Cac vi tri 14y mau tram
tich duoc Iya chon trén co sé khao sat thuc té doc
theo viing ven bién Quy Nhon. Cac nguén thai chtt
yéu ra khu vuc ven bo tir cac hoat dong giao thong
cang bién, khu nudi trong thiy san, khu kinh té
trong diém Nhon Hoi va cac bai tim tap trung dong
nguoi du lich. St dung phan mém Mapinfo 15.0 dé
biéu thi ban dé l1dy mau trén co sé cac toa do vi tri
lay mau thyc té.

Hinh 1. Cac vi tri khao sat va thu thap mau tai viing
ven b& bién Quy Nhon, tinh Binh dinh

2.2. Thu thap, bao quan va phan tich miu

Viéc thu thap, chuin bi va phan tich mau duoc
thuc hién theo Tiéu chudn quoc gia TCVN 6663-
19:2015. Dung thuyén chuyén dung dén vi tri lay
mau cach bo khong qua 5 km, st dung gau xuc
ngoam Ekman tha xuéng ldy maiu trim tich (sau
khoang 1-20 cm). Dua mau tram tich vao dung cu
dung mau da duoc trang rira bang nudc bién tai vi tri
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lay mau roi day kin. Ghi ro toa do, vi tri va thoi gian
14y mau vao moi mau thu duoc. Mau sau khi 1dy duoc
boc bing gidy bac tranh tiép xic 4anh sang va bao
quan & nhiet do tir 0 dén 5°C trudc khi phan tich.

Ham luong Hg, Pb, Cd, Cu va Zn duwoc xac dinh
bang thiét bi phan tich ICP-MS va tién hanh phan
tich tai Viéen Cong nghé moi truong, Vién Han lam
Khoa hoc va Céng nghé Viét Nam.

2.3. Phuong phap danh gi4 mitc do 6 nhiém

Cho dén nay, mot s6 phuong phap da phat trién
dé danh gia mic do 6 nhiém kim loai ning trong
tram tich va murc do rdi ro tiém 4n lén hé sinh thai,
d6 1a st dung cac chi so tich liy dia chat (Geo-
Accumulation Index). Chi s6 Igeo 1a mot trong
nhitng chi s6 hiéu qua duoc st dung trong cac
nghién ctru trude day dé danh gia su tich liy kim loai
nang trong tram tich tai mot s6 khu vuc ctra song &
Viét Nam [14, 15]. Chi s6 Igeo khong nhiing chi ra
muc do tich liy cta timg KLN trong tram tich ma
con phan anh mttc do 6 nhiém KLN d6 trong moi
truomg. Gia tri Igeo duoc tinh nhu sau:

Cx

1,5xBx
Véi: - Igeo: chi so tich liy dia hoa; C,: ham
luong cta kim loai x trong mau tram tich nghién
ctru (mg/kg); B,: gia tri nén ctia kim loai x trong vo
trai dat [16].
Bang 1: Xép loai mirc d6 6 nhiém theo chi s Igeo

Igeo =log?2

[16]
N Igeo
0 Khong 6 nhiém

0-1 Co6 dau hiéu 6 nhiém nhe

1-2 O nhiém trung binh

2-3 C6 dau hiéu 6 nhiém nang
O nhiém ning

4-5 O nhiém nang dén tram trong
O nhiém qua tram trong

3. KET QUA VA THAO LUAN
3.1. Ham leong KLN trong trim tich

Ham luong Hg, Pb, Cd, Cu va Zn xac dinh duogc
trong tit ca cac mau tram tich tai 10 dia diém nghién
ctru (Bang 2). Dé danh gia hién trang moi truong,
ham luong cac kim loai Hg, Pb, Cd, Cu va Zn trong
mau tram tich tai khu vuc ven bién Quy Nhon duoc
so sanh voi Quy chuin ky thuat quéc gia vé Chat
luong tram tich — QCVN 43:2017/BTNMT va Huéng
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dan chat luong tram tich quy dinh dé bao ve he thiy
sinh (Canada, 2001) (bang 3).

Ham luong Hg trong cic mau tram tich dao
dong tir 0,012 - 0,083 mg/kg (tai vi tri QN4). Ham

dong tir 23,35 — 165 mg/kg. Nhin chung, ham luong
Hg, Pb va Zn & tit ca cac vi tri déu nam trong giéi
han cho phép ciia QCVN 43: 2017/ BTNMT [6] va
Huoéng dan chat luong tram tich ctia Bo Moi truong
Canada -2001 [7].

luong Pb dao dong tir 0,754 mg/kg (tai QN8) dén
6,225 mg/kg (tai vi tri QN2). Ham luong Zn dao

Bang 2: Him luong Hg, Pb, Cd, Cu and Zn trong trim tich & viing bién ven b Quy Nhon (mg/kg kho)

Vi tri bac diém/Toa do Hg Pb Cd Cu 7n
Bai tam/

QN | ot s o 100 1260.0'E 0072 | 4,109 15,789 20,91 41,62
Bén cang 16n/

QN2 | oo 00 150591 0,083 6,225 12,652 41,62 165,04
Ctra song, nhiéu khu nuéi trong

QN3 | hai san/ 13°47°02.3'N 0,039 | 3,604 14,737 163,04 58,37
109°13'34.7"E
Cau Nhon Hoi/

QN4 | 1200 0N 100" 16:39.71E 0,016 | 0,756 14,063 58,37 51,2
Dam Thi Nai/

QN5 | | aei6000.31N 109°1733.3'F . 4,651 15,874 51,2 39,77
Khu Nhon Hoi

QN6 | ot i g 59,, LE58.0'E 0,04 2,321 16,092 39,71 51,42

QN7 113;152{331:&"? 015% . 0,014 | 0,754 20933 | 51,42 57,91

QN8 f;‘;giggo},\g‘;gﬁé ASE 0,012 1,173 32,914 57,91 23,99
Bai bién Ky Co/

QNO | 50 N 100 1730 41E 0,029 | 2,023 30,012 23,99 36,35
Bén trong dAm, gan cau Thi Nai/

QNI0 | ol 2 100 15798 T1E 0,032 3,028 32,981 28,65 41,62

“.” Khong phat hién duoc
Béng 3: So sanh ham leong KLN (mng/kg kho) v6i quy dinh ctia QCVN43:2017/BTNMT va huéng din chat

Tuong tram tich bién @€ bao vé hé thiy sinh bién ciia Canada, 2001

Tram gf;‘;ﬁr;g en bo Hg Pb Cu cd Zn
Ham luong thap nhat 0,012 0,75 20,91 12,78 23,35
Ham luong cao nhat 0,083 6,22 163 32,98 165
Gidi han cho phép* 0,70 112 108 4,2 271
Gio6i han cho phép** 0,13 30,2 18.7 0,7 124

Ham luong c6 thé gay
anh huéng muc thap 0,70 112 108 4,2 271
(PEL*%):
"QCVN43:2017/BTNMT [6]
“Huoéng dan chat luong tram tich bién dé bao vé hé thity sinh bién (B6 Moéi truong Canada, 2001) [7]

Ham lwong Cu dao dong trong khoang 20,91 -

QCVN 43: 2017/ BINMT, ngoai trir vi tri QN3 voi

163,04 mg/kg. Theo Quy chuin chat luong tram tich  ham luong Cu twong d6i cao (163 mg/kg), cac vi tri

NONG NGHIEP VA PHAT TRIEN NONG THON

- KY 2 - THANG 3/2021
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khac déu nadm & gioi han cho phép theo QCVN 43:
2017/BTNMT. Tuy nhién, Cu cao hon mitc cho phép
theo Tiéu chudn Canada va ham luong Cu & vi tri
QN3 c6 thé gay anh huéng thap (PEL) doi véi he
sinh thai bién.

Ham luong kém c6 xu huéng twong tu voi dong,
xét vé su khac biét & cac vi tri: ham luong cao nhat
trong tram tich bé mat xay ra tai QN2 va QN3 tuong
tng la Cu: 163,04 mg/kg va Zn: 165,04 mg/kg,
nhimg vi tri ndy ndm gan cta cang 16n va nuoi tréng
thay san tap trung. Trong nghién cttu nay, thoi gian
ldy mau vao thang 8 va thang 9 1a thoi diém dién ra
cac hoat dong so6i ndi nhat trong nam tai khu vuc
Quy Nhon. Vi vao thoi diém thang 8 thoi tiét tot,
khong mua, khong ¢6 li lut, nén khach du lich dong
duc, hoat dong cang va nuoi trong thly san ciing rat
phat trién. Ham luong Zn va Cu cao c6 thé cho thay
dau hiéu cao vé ngudn 6 nhiém do con ngudi gay ra.
Doi khi Zn va Cu trong tram tich ciing tir nguén tu
nhién nhu sy hién dién ty nhién cta chdng trong
thach quyén [2].

Ham luong Cd tuong d6i cao, dac biét tai cac vi
tri QN8, QN9 va QN10 c6 ham luong vuot giéi han
cho phép. Qua khdo sat trong qua trinh 1dy mau thi
ham luong bun rat nhiéu tai vi tri QNS8, QN9, QN10,
con & cac vi tri khac ty 1é cat cao hon, bén canh @6
bun ling chita nhiéu kim loai nang va cé hién tuong
keo tu tw nhién & trong tram tich nén ham lwong kim
loai nang tai cac vi tri nay kha cao. Cadmium trong
nuoc dwoc hap thu mot cach nhanh chéng béi cac
hat vat chat, can ran lo ling réi ling xudng bun va
cac vat chat nay c6 thé phic hop voi Cd vi thé ham
luong Cd trong tram tich thuong cao [10]. Vay Cd
can duoc quan tam nghién cttu vé ngudn géc, tinh di
dong trong moéi truong va su tich tu kim loai nay
trong tram tich.

3.2. Két qua chi s mtc d9 tich liiy KLN trong
tram tich

Theo cong thitc dan ra & phan 2.3, chi sé tich liy
KILN (Igeo) trong tram tich & tirng vi tri thudc ving
bién ven bo thanh phé Quy Nhon duoc tinh toan va
chira & hinh 2.

Chi s6 Igeo d6i voi Hg nam trong khoang -6,4
dén - 0,20, chi s6 Igeo ddi véi Pb nim trong khoang -
4,55 dén -2,1 so sanh voi bang phan loai 6 nhiém cho
thay Hg va Pb déu & muc khong 6 nhiém.

Chi s6 Igeo d6i véi Cu nidm trong khoang -1,9 -
1,0 va Zn nim trong khoang -2,2 - 0,1 so sanh véi
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bang phan loai 6 nhiém cho thdy rang hau hét & cac
vi tri ven bién Quy Nhon déu chua c6 ddu hiéu 6
nhiém déi voi Cu va Zn, tuy nhién c6 1 vi tri QN3 thi
Cu moi c6 dau hiéu bat dau 6 nhiém & muc nhe.

Igeo
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Hinh 2. Mrtxc d6 tich lity Igeo ctia mét sd KLN trong
tram tich viing bién ven bér Quy Nhon

Chi s6 Igeo doi voi Cd twong déi cao, dao dong
ter 1,5 - 3,2. So sanh véi bang phan loai 6 nhiém cho
thdy thuoc mitc 6 nhiém tir trung binh t6i ning. Qua
danh gia mtc do 6 nhiém ctia mot sé kim loai Hg,
Pb, Cu, Zn va Cd theo chi s6 tich lay dia cht L, thi
tram tich viing ven bién thanh phé Quy Nhon, Binh
Dinh da c6 biéu hién 6 nhiém Cd & mot s6 vi tri ldy
mau. Do d6 can phai c6 cac bién phap phong ngtta va
giam thiéu cac ngudn gay 6 nhiém phat sinh tir dat
lién dé han ché thap nhat mic do 6 nhiém va tich luy
kim loai Cd trong tram tich. Bén canh d6 6 nhiém
kim loai ning cht yéu do hoat dong ctia con nguoi
trong cong nghiép [11, 17, 19]. Phan 16n cac nguén
nay déu thai tryc tiép hay gian tiép ra ngoai moi
truomg ma khong duoc xtt ly theo qui dinh. Tt do
cho thdy kha niang xam nhiém kim loai ning vao moi
truong tu nhién 1a rat 1on, dac biét & cac ving ven
bién 14 noi tich tu cac chat 6 nhiém c6 ngudn goc tir
noi dia, day chinh la noi lang dong va luu gitr cac chat
6 nhiém c6 ngudn goc tir dat lién, nhat 1a kim loai
nang. Mot s6 nghién cttu s tich lity kim loai nang &
viung tram tich ven bién da duoc tién hanh & mot so
qudc gia va vung lanh thé trén thé giéi nhu: Nhat,
Trung Quoc, HongKong, Malaysia, Singapore, Uc,
Anh, Canada. O Viet Nam da c6 mét s6 nghién ctu
kim loai ning trong dat. Kim loai ning thuong di vao
tram tich mat & cac dang vo co boi sy phan hay cta
da va quang mo co chira kim loai trong qua trinh
phong hoa [9]. Theo Luoma [10] mét trong cac yéu
t6 anh hudng téi ham luong cac kim loai nang 1a kich
thuoc hat ctia tram tich, kich thuéc hat cang nhé thi
ham luong cic kim loai ning cang lon. Mit khac
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ham luong Cadmium trung binh trong dit & nhimng
ving khong c6 su hoat dong ctia nui Itra bién dong tir
0,01 dén 1 mg/kg, & nhitng viing cé s hoat dong cta
nui Itra ham luong nay c6 thé lén dén 4,5 mg/kg (2,
5], hon nita moi trudng ctia nude bién truong cé tinh
kiém, bén canh d6 khoang ctia nén dia chat Viét
Nam cht yéu la cac khoang sunfua, Binh Pinh va
Pha Yén lai 1a noi da timg c6 hat dong ctia nui lra
trong qua khu, tai gia tri pH khoang béng 8 sé c6 su
cong két gitta ctia ba nguyén t6 Cd-S-CO, [2] diéu
nay ciing c6 thé giai cho su c6 mit ctia Cd cao hon
trong tram tich. Mat khac theo bdo c4o quan tric moi
truong tinh Binh Pinh nam 2019 ciua S¢ Tai nguyén
va Moi truong Binh Dinh [13] thi viéc ting cuong
boén cac loai phan boén héa hoc cho toc do sinh
truéng nhanh dan dén gay 6 nhiém du luong thudc
BVTV va cac kim loai ning trong dat roi theo dong
nudc rira troi vao tram tich mat bién. Hoat dong khai
thac khoang san, chat pha rimg lam hé chtra nuoc
cho hoat dong thity dién tai dau ngudn trong tuong
lai tdng cao dé dap tng nhu cau vé nguyén vat lieu
xay dung va niang luong cta xa hoi ciing gop phan
tang x6i mon rira tréi ham luwong kim loai nang trong
tram tich bién.
4. KET LUAN

Ham luwong KLN (Hg, Pb, Cu, Cd, Zn) trong
tram tich khu vuc bién ven bo Quy Nhon dao dong
trong khoang tuwong tng la 0,012 - 0,083; 0,75 - 6,2;
20,91 - 163,04; 12,78 - 32,98; 23,35 -163 mg/kg khoi
luong kho. Phan lon & céac tri 1dy mau, ham luong
nay déu ndm trong khoang giéi han cho phép cta
quy chuidn QCVN 43:2017/BTNMT vé chat luong
tram tich. Tuy nhién khi danh gia voi tiéu chudn
chat luong tram tich cta Bo Moi truong Canada,
tram tich bién ven b& da c6 dau hiéu bi 6 nhiém déi
voi Cd, Cu va Zn tai mot s vi tri nghién cttu. Bén
canh d6 két qua hé s6 tich liy KLN trong tram tich
ctia Cd trong tram tich véi gia tri 1< Igeo<3 da chira
mutc do 6 nhiém trung binh dén twong ddi nang
trong moi truong bién ven bd Quy Nhon. Qua
nghién ctu nay, moi truong chua bi thuc su 6
nhiém ning nhung voi dic tinh tich liy kim loai ctia
tram tich sé c6 nhimg tac dong tiéu cuc trong tuong
lai. Do vay, két qua nay 1a co s& khoa hoc dé dé xuat
bién phap gidm thiéu cac nguédn thai noi dia, quan ly
tot cac ngudn nudc thai tir hoat dong cong nghiép,
khai khoang va hoat dong dich vu du lich tai viing
bién ven bo Quy Nhon.
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HEAVY METALCONTENTS IN SEDIMENTS IN QUY NHON COASTAL AREA CENTRAL VIETNAM

Le Thi Hai Le, Le Thu Thuy

Email: drihaile @gmail.com; Email: ltthuy.mt@hunre.edu.vn

Summary

Quy Nhon city belong to Binh Dinh province, it is a coastal area with diverse and abundant freshwater,
brackish and saltwater ecosystems and becoming one of the strongest development points in the tourism
industry as well as other industries in Central Vietnam. With the "hot" development speed, the human
activities in the land cannot avoid the consequences of polluting the coastal environment. From August and
September 2019, sediment samples were collected from teen locations in the coastal area of Quy Nhon.
Concentration of Hg, Pb, Cd, Cu and Zn were analyzed by ICP-MS in orderto assess of heavy metal
contamination status and the potential environmental risks in sediment in Quy Nhoncoastal
areas.Concentration of Hg, Pb, Cd, Cu, Zn were found in almost sediment samples and collecting location.
Results showed a variation between the metals and between locations. Metal concentrations in the
sediments ranked in the following order: Zn>Cu>Cd>Pb>Hg. Inorderto assess the current environmental
heavy metal contamination in sediments, the method of SQGs (Sediment Quality Guideline) and Igeo (Geo

— accumulation Index) values were used.Comparing with the National Technical Regulation on Sediment
Quality — QCVN 43:2017/BTNMT and Guideline on Sediment Quality of Canada (2001), concentration of
Hg and Pb in sediment did not exceed the limit values, however, Cd, Cu and Zn were reached Probable
effect level (PEL) GSQ of Canada found in some location. Moreover, at these same coastal places, the Igeo

values of Cd were found

in range 23 which indicates that contamination.This indicates the need to

implement pollution control and management solutions from industrial activities, transportation and
tourism services in the coastal areas of Quy Nhon city, central Vietnam.

Keywords: Heavy metal, coastal environment, surface sediment, Igeo.
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