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Danh gia sy tich iy va rui ro sinh thai mot s6 kim loai ning
trong tram tich ctra séng Han, Thanh ph6 Pa Nang
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Tém tit: Sy ling dong cac chit 6 nhidm trong d6 c6 kim loai ning c6 thé gay 6 nhiém méi trudng
nudc ciing nhu hé sinh thai duéi nude. Trong nghién ciru nay, sy tich lity kim loai ning trong tram
tich tai ctra song Han, thanh phd Pa Ning dugc danh gia thong qua chi sé tich lily dia hoa (Igeo),
mirc do 6 nhiém (chi s6 Cy); va mirc d6 i ro sinh thai danh gia bang chi s6 rii ro sinh thai (RI).
Mau trdm tich dugce v co hoa bang hdn hgp HNO;: H,0,, As dugc phén tich trén thiét bi quang
phd hip thu nguyén tir 10 graphit; cac kim loai Cd, Cr, Cu, Pb va Zn dugc phan tich trén thlet bi
quang phd phét xa nguyén tir plasma. Két qua nghién ctru cho thiy trong tat ca cac mau trAm tich
d&u phat hién sy c6 mit cta cac kim loai v6i ham luong trung binh cua As, Cd, Cr, Cu, Pb va Zn
lan luot 12 9,16; 0,083; 52,50; 45,40; 23,20; 41,10 mg/kg trong luong khé. Chi sé C4 cua céac kim
loai nho6 hon 8 cho thdy mirc d6 6 nhlem kim loai thép tai ctra song Han, Da Néng. Dong thoi, két
qué tinh toan hé s rui ro sinh thai tiém 4n cta cac kim loai chi ra ring muc do rui ro cua cc kim

loai tai khu vyc nghién ctru giam dan theo thu ty Cu>Pb> As>Cr>Cd > Zn.

Tuwr khoa: Kim loai nang, trim tich, tich ity dia hoéa, rui ro sinh thai, ctra song Han.

1. Mé dau

Thanh phé Pa Ning 14 khu d6 thi 16n thi 3
trong ca nudc chi sau thanh phd Ha Noi va Ho
Chi Minh, déy 1a thanh phd c6 tbc do phat trién
hang dau trong linh vyc du lich, dich vu va
cong nghiép. Séng Han chay qua thanh phd Pa
Néng va 1a noi tiép nhan nhiéu ngudn thai tir
cac hoat dong kinh té - xa hoi cua thanh phé
trude khi do ra bién.

Kim loai ning 1a nhém chét gay 6 nhiém va
c6 kha nang tich luy dién hinh, n6 c6 thé dugc
lam giau trong co thé sinh vat théng qua chudi
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thirc an va két hop véi cac chat hitu co trong
qué trinh chuyén hoéa thanh cic chat doc hon.
Trong nhitng thip nién gan ddy, c6 kha nhiéu
cac nghién ciru danh gia vé qua trinh tich ty cac
kim loai nang trong tram tich khu vuc cira song,
ving bién gin bo trong nd luc nhim bao vé hé
sinh thai thuy sinh va cac dong vat day [1,2].
Bén canh viéc xac dinh ham lugng cac kim loai
riéng biét, viéc danh gia cac chi s6 tich luy dia
hoéa, chi 6 mirc dd 6 nhiém va chi sb rui ro sinh
thai s& dua ra cac thong tin khoa hoc day di vé
mirc 9 anh huong cia cac kim loai ning dén
moi truong va hé sinh thai tai khu vuc nghién
ctu [1-3].

Dbi voi cac nuée c6 nén kinh té chuyén
dich co cdu manh mé& va phat trién véi téc do
nhanh chéng trong nhing nim gan day nhu
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Trung Quéc, Ai Cap, ... cac nha khoa hoc da
thue hién nhiéu nghién ciru nhdm déanh gia tong
thé mic d¢ tich liy kim loai trong tram tich
song ciing nhu rai ro dbi voi hé sinh thai [2,3].
Céc két qua danh gia nay gitip cac nha quan 1y,
cac nha khoa hoc va cong dong cé cac thong tin
tong quat vé mirc d6 ciing nhu nguy co 6 nhiém
kim loai ning trong trAm tich dé co cac giai
phap dang din trong cong tac quan 1y va bao vé
moi truong. O Viét Nam, d3 c6 mot sb nghién
ctru xac dinh ham lugng kim loai tai cac khu
vuc cira song ven bién mién Nam, mién Trung
va tinh toan mot s6 chi s6 dé danh gia mirc d6 6
nhiém [4, 5]. Tuy nhién chua c6 nghién ciru nao
thuc hién tai khu vuc cira song Han, Pa Nang
va dac biét l1a cac nghién ciru danh gia rai ro
sinh thdi do cac kim loai trong tram tich con
han ché.

Bai bdo nay trinh bay két qua danh gia su
tich lity, phan bd theo khéng gian ciia mot sb
nguyén té (As, Cd, Cr, Cu, Pb va Zn) va rii ro
sinh thdi ctia chiing trong tram tich mit tai ctra
song Han, thanh phd Da Néng. Két qua nay gop
phin cung cip co s& khoa hoc cho viée kiém
soat chat luong tram tich va quan 1y moi truong
tai khu vyc nghién ctru.

2. Phwong phap nghién ciru

Mau tram tich mit dugc léy tai 8 diém trong
khu vyc clra song tir cau Séng Han dén bén
ngoai cau Thuin Phué6c (chiéu dai khoang 3km)
va 4 diém dugc lfiy tai khu vuc ven bién véi
diém SHI2 xa nhit cach by 3km. Cic miu
dugc 1dy vao thang 11 nam 2014, véi diéu kién
thoi tiét khong muwa, nude séng c6 dong chay
6n dinh va myc nudc trung binh trong song siu
khoang 7 - 8m va ngoai bién sau khoang 12-
15m. Mau trdm tich dugc 1iy bang cudc bun
Peterson dé thu dugc 16p tram tich mat day 5 -
10 cm. Mau sau khi 1dy duoc tron déu, chuyén
vao binh thiy tinh t8i mau, bao quan lanh va
van chuyén vé phong thi nghiém phan tich theo
huéng dan cia TCVN 6663-15:2004 (ISO 5667
-15:1999).

Céc vi tri 14y mau dugc lya chon trén co s¢
khao sat thyc té, tim hiéu thong tin v& ngudn 6
nhiém tir S& Tai nguyén va Moi truong Da
Néng va ban d6 dia gioi khu vuc tiép giap giita
cac clra sdng v6i bién (tinh theo toa dd). Siur
dung phan mém Mapinfo 15.0 va Coreldraw 10
dé biéu thi ban dd léy mau trén co s& cac toa do
vi tri léy mau thyce té. Hinh 1 mé ta ban do vi tri
14y mau tai Ctra song Han, Pa Ning.

4 SH - Song Han

Diem lay mau tai Song_Han

#»SH13

*SH11~

ASH1 2"

Hinh 1. Ban db 14y mau tai cira song Han, Pa Ning.
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Mau trAm tich sau khi 1iy vé& dugc phoi kho
trong phong t6i va kin, sau d6 mau duoc nghién
nho, loai bo cac thanh phan tap, rdy qua ray co
kich thudc 16 0,63 um va thu mau c6 kich c&
hat < 63 pum dé phan tich ham luong kim loai.
Cac mau dugce bdo quan trong ti lanh siu che
phan tich, truéc khi phan tich mau dugc dé o
nhiét d6 phong va xac dinh hé s6 kho kiét theo
TCVN 6648:2000 [6].

Quy trinh xir 1y mAu dé phan tich cac kim
loai Cd, Cr, Cu, Pb va Zn dugc tién hanh theo
huéng dan cia EPA 3050B (1996) [7], quy
trinh tém tit nhu sau: Can chinh xac khoang 1g
trAm tich cho vao binh nén 250ml, thém chinh
xac 10,0mL dung dich HNO; 1:1, dun hén hop
trén bép cach cat & 95°C trong 10 - 15 phit. Sau
khi dun, d& ngudi hdn hop 5 phut, tiép tuc thém
chinh xac 5,0mL dung dich HNOj; dac, dun trén
bep cach cat trong khoang 30 phut cho t61 khi
hét khi nau thoat ra, rdi dé ngudi hon hop dén
nhiét do phong. Thém 2,0mL nuéc cét hai lan
va 3,0mL dung dich H,O, 30% vao binh va dun
dén khi giam bot khi, sau d6 thém chinh xéc
5,0mL dung dich H,O, 30% va dun tiép & 95°C
cho dén khi dung dich con khoang SmL thi
dung dun. bé nguodi hon hop, loai bd cin,
chuyén toan bo ph?m dung dich vao binh dinh
mirc 50mL, dinh mirc dén vach bang dung dich
HNO; 2%. Quy trinh xir Iy mau dé phén tich As
dugc xir Iy twong tu nhu trén, & bude cudi cing
loai bé axit du bang cach dun cach thiy dén con
mubi am, sau d6 dinh mirc bang dung dich HCI
5% dén vach dinh mtrc 50 mL.

Ham lugng cac kim loai Cd, Cr, Cu, Pb va
Zn duoc xac dinh bang phuong phap ICP-AES
& diéu kién khi nén Argon, ché do bom Plasma
8 lit/phut, dai duong chuan véi 8 diém chudn co
ndng do tir 5ppb dén 600ppb. Ham luong As
duoc xac dinh trén thiét bi AAS st dung 1o
Graphit trong méi truong khi Argon & vach pho
193,7 nm. Sai s6 twong dbi cua ciia phuong
phap phan tich nhé hon 10% dbi voi tit ca cac
kim loai nghién ctru.

Quy trinh xtr Iy mau va phan tich cac kim
loai dugc thyc hién tai phong thi nghiém Moi
truong, truong DPai hoc Tai nguyén va Moi
truong Ha Noi (VILAS 955), d6 Iéch chuén cua

cac phép do tir 0,39 - 3,98%; d6 thu hdi nim
trong khoang 92,86 — 100,02% dam bao do tin
cdy theo khuyén céo ctia AOAC.

Dé danh gia kha nang tich liy va mac d6 6
nhiém kim loai trong trAm tich, nghién ctru da
tién hanh tinh toan chi sé dia hoéa (Index of
Geoaccumulation - Igeo) theo hudng dan cia
nha khoa hoc ngudi Birc Muller dé xuét [8].

o C,
082 5B,

C, kim loai ning trong trim tich (mg/kg),
Bn 13 ham lwong kim loai nén dia héa ldy theo
ham lugng trung binh trong da phién sét (8], 1.5
12 hé so hiéu chinh. Khi d4nh gia 6 nhiém theo
Igeo, mirc d6 6 nhiém cac kim loai duoc chia ra
lam 7 nhom: khong 6 nhiém (<0); tir khong 6
nhiém dén 6 nhiém trung binh (0 -1); 6 nhiém
trung binh (1 - 2); tir 6 nhidm trung binh dén 6
nhiém ning (2-3)06 nhlem nang (3 - 4); 0
nhiém ning dén 6 nhiém rat nang (4 - 5) va 6
nhidm rét ning (> 5).

Trong nghién ctru nay hé sé6 mic do 6
nhidm kim loai (Cy), chi s6 sinh thai tiém an
(RI) cling duogc tinh toan dé danh gia anh huong
téng hop cia cac kim loai dén hé sinh thai va
moéi truong. Chi s6 RI duoc nha khoa hoc
Hakanson (Thuy Dién) dé ra [9], chi sd nay
duoc tinh toan trén co s& cac hé s6 6 nhiém
riéng (C} ), hé sb rui ro sinh thai tiém an (E!).

Céc cong thuc tinh toan nhu sau:

RI=)E! El =T xC}
i Clo c i
Cf = C_' Cd = ch
n n=1

O cac biéu thirc trén, C' 1a gia trj tham chiéu
(mg/kg), CL liy theo QCVN 43: 2012/BTNMT;

CL: gia tri do dugc cua kim loai nang trong
tram tich (mg/kg); Tri 1a hé s doc tinh kim loai
nang. Theo nghién_cfru ctia Hakanson, hé sd
doc tinh T cua cac kim loai nhu sau: Cd = 30,
As = 10,?b =Cu=5,Cr=2,7Zn = 1. Thang
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theo cac dai luong nay duogc thong ké & bang 1.

Bang 1. Thang d4nh gia mirc d6 6 nhiém va rii ro sinh thai ctia kim loai ning thong qua Cy , RI va E'r

Cq Mirc do 6 nhiém E RI Mic d6 rui ro sinh thai

Cy<8 Mirc d6 6 nhiém thap El <40 RI<110 Rui ro sinh thai thap

8<Cq<16  Mirc do 6 nhiém viraphai 40 < E' <80 110 <RI<220  Ruiro sinh thai vira phai

16 <C4<32 M d 6 nhiém déng 80< E' <160 220<RI<440  Rdiro sinh thai dang quan
quan tdm . tam )

Cy=32 Mirc d6 6 nhiem cao 160< E' <320 RI=440 Rui ro sinh théi rat cao

E!>320

Rui ro sinh thai rat cao

(Ngu&n: Hakanson va cong su 1980 [9])

3. Két qua va thio luin
3.1. Mike dg tich lity kim logi ning trong tram tich

Ham luong cac kim loai xac dinh trong mau
dugc thong ké & bang 2, cac gia tri vé ham
lugng kim loai dugc so sanh voi Quy chuén ky
thuat qudc gia vé chat luong trim tich (QCVN
43:2012/BTNMT) va Hudng dan vé chét luong
tram tich tinh Ontario, Canada — cac gia tri quy
dinh @& bao vé hé thity sinh [10].

Tir két qua bang 2 ¢ thé nhan thdy, ham
luong tirng kim loai trong trAm tich tai cac vi tri
¢6 su tuong ddng, diém bén trong séng gin
cang ca Tién Sa (SHS), cic diém phia ngoai
bién va cira song (SH10, SH11, SH12, SH1) ¢6

ham Iugng cac kim loai Cu, Pb cao hon cac
diém khac nhung khong nhiéu. Ham luong cac
kim loai xac dinh dugc déu thap hon gié tri gi6i
han trong QCVN 43:2012/BTNMT quy dinh vé
chét luong trAm tich, gia tri giéi han véi trim
tich nuéc man, nudce 9. So sanh voi hudng dan
vé chat luwong trAm tich tinh Ontario, Canada
(trung tdm phat trién kinh t&, x3 hoi cua
Canada), ham luong cac kim loai déu & mirc
anh huong thap tirc 14 mirc phan 16n cac sinh
vat ¢ 16p bun day chua bi tdic dong. Tuy nhién,
ham lugng mot s6 kim loai nhu As, Cu, Cr da
tién gan dén gia tri & mic do c6 kha ning gy
tac dong nghiém trong dén cac sinh vat day do
su x40 tron tram tich [10].

Bang 2. Hma lugng kim loai, khoang gia tri va c4c gid tri trung binh trong mau

tram tich mat (mg/kg trong lwong kho)

Ky hiéu

As

mAu Cd Cr Cu Pb Zn

SH1 9,41 +£1,00 0,115+ 0,008 54,80+0.29 68,70+1,48 49,00£0,46 56,40+ 0,06
SH2 4,20+0,27 0,045+0,100 47,90+0,05 36,10+0,57 32,40+0,75 37,90+ 0,18
SH3 2,98 £ 0,68 0,038 0,214 43,70+ 0,16 32,80+ 0,42 33,60+0,10  40,50+0,10
SH4 329+1,15 0,059+ 0,074  46,50+0,35 35,00+0,06 27,40+0,58  46,80+0,01
SH5 4,23 +0,74 0,068 £0,008 51,00+0,14 34,60+0,24  32,70+0.08 39,80 +£ 0,02
SH6 3,91 +£0,50 0,054 +£0,012 52,40+0,07 31,10+0,01 2820+0,34  43,30+0,01
SH7 1290+ 1,26 0,108+0,010 55,50+0,17 43,70+0,14 4540+0,06 54,60+0,01
SHS 10,08 +0,74 0,030+0,002  56,10+0,03 43,90+0,05 47,50+0,16 5520+0,01
SH9 13,60+ 0,58 0,089+0.007 58,30+0,16 38,00+£0,10 35,00+0,08 51,40 £ 0,08
SH10 7,50 +£ 0,30 0,156 +£0,008 56,30+0,10 46,60+0,07 65,10+0,11 55,50+0,10
SH11 9,13 +£0,29 0,135+0,014 53,00+0,38 57,10+£0,14 59,00+0,54 52,50 +0,08
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SH12 8,80+ 0,65 0,104+0,010 55,00£0,10 76,90+0,10 37,50+0,14 54,00+ 0,01
Trung binh 9,16 0,083 52,50 45,40 23,20 41,10
Biénthién 2,98 +28,40 0,038+0,156  43,70+58,30 31,10+76,90 2820+ 65,10 37,90+56,40
Gigi han® 41,6 42 160 108 112 271

Khong anh

huéng® N.A. N.A. N.A. N.A. N.A. N.A.

Anh huong

thép" 6 0,6 26 16 31 120

Anh huong

nghiém 33 10 110 110 250 820

tr(_)ngb

‘QOCVN 43;'2()12/BVTNMT, gid‘ tri gioi han voi tram tich nuwde man, nuwde lo .
*Hiréng dén vé chit heong tram tich tinh Ontario, Canada — cdc gid tri quy dinh dé bao vé hé thiy sinh;

N.A. Khong xac dinh [10]

So sanh véi cac nghién ciru khac dugc thyc
hién tai mot $6 dia diém cua Viét Nam trong
thoi gian gin day cho thiy, mirc d6 va dién bién
cac kim loai tai cia Song Han c6 xu hudng
tuong dong v6i cic nghién ctru thuc hién &
Vinh Tién Yén, Quang Ninh, 14 vinh thudc khu
vuc dat ngdp nude dang duoc bao ton da dang
sinh hoc. So véi cac dia diém khac tai khu vuc
mién Trung nhu Thira Thién Hué, Quang Nam,
Quéng Ngai thi ham lugng cac kim loai trong
tram tich tai cira song Han c6 xu hudng thap
hon, dac biét 1a ham luong Cadmi. Tai Song
Cau, doan chay qua tinh Thai nguyén, 1a khu
vuc c¢6 nhiéu hoat dong cong nghiép va khai
thac khoang san, ham lugng mot s6 kim loai

Cd, Cu, Pb, Zn trong trAm tich rit cao so voi
ctra séng Han, Da Ning. Mot sé thong tin cu
thé dugc tong hop tir cac nghién ctru thé hién &
bang 3.

Nhu véy, c6 thé thiy, ham luong kim loai
trong tram tich khu vuc ctra song Han & mirc
thip so cac khu vuc khac trong nude, diéu nay
¢6 thé do song Han chay trong n6i do thanh phé
Pa Ning, 1a thanh pho chu yéu phat trién du
lich, khéng c6 nhiéu ngudn thai tir hoat dong
cong nghiép. Ngoai ra, tir két qua nghién ciru
cing nhu khao sat va tim hiéu thong tin co thé
khang dinh cong tac quan 1y moi trudng tai Pa
Ning dang thuc hién c6 hiéu qua.

Béng 3. So sanh két qua mot s6 nghién ctru vé ham lugng kim loai trong trong trim tich séng
tai mot s0 khu vyce trong nude

Nghién ciru Gia tri As Cd Cr Cu Pb Zn

Nghién ctru nay (ndm  Trung binh 9,16 0,083 52,50 45,40 23,20 41,10

2014) Nho nhat+ 2,98+ 0,038+ 43,70+ 31,10+ 28,20 + 37,90 =
16n nhét 28,40 0,156 58,30 76,90 65,10 56,40

Vinh Tién Yén (ndm Trung binh 17,1 0,08 28,6 24,7 25,0 91,2

2012-2013) [11] Nho nhit + 52+ KPH+ 0,8+ 3,7+ 10,4 + 32,1+
16n nhét’ 34,0 0,24 73,4 67,1 51,0 2123

Cua Thuafl An, song Nho n}A’lat + - 0.85 + 12+ - 107+ -

Huong (nam 2012- 16n nhat 405 751 0.97

2013) [12] ) ’ ’ ’

Cua Pai, song Thu Nho n}}ét + - 533+ 1.90 = - 13.07 = -

][3102r]1 (nam 2012-2013)  16n nhat 5271 56.2 18.74

Cga Sa ?on, song Tra Nho n}}at + - 30+ 11+ - 453+ -

Bong (ndm 2012- 16n nhat 339 399 12.94

2013) [12] ’ ’ ’

S6éng Cau (ndm 2015)  Nho nhit+ - 1,97 + 116,55+ 176,14+ 176,14 +

[13] 16n nhét 5,62 430,13 570,70 570,70
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Nho nhat+ -
16n nhat

Ving bién tir Nghé An
den Quang Tri [5]

0,10 +
1,24

342+
35,1

8,41 +
44,9

27,9 +
312

Ghi chu: (-) Khong co thong tin; KPH: khong phat hién.

Két qua tinh toan chi sé Igeo cho thiy tai
hau hét cac vi tri lay mau, Igeo ciia cac kim loai
& murc do khong 6 nhiém (<0) va mirc tir khong
6 nhiém dén 6 nhiém trung binh (0 -1). Cu thé
c6 1/12 vi tri c6 ham lugng Cu ¢ muc tir khong
6 nhiém dén 6 nhiém trung binh, riéng voi kim
loai Pb ¢6 9/12 vi tri & muc tr khong 6 nhiém
dén 6 nhiém trung binh va ¢6 1 vi tri (SH10) &
mirc 6 nhiém trung binh (>1).

Déi v6i két qua tinh toan chi sb Cq4 thi & cac
vi tri nghién ctru c6 gia tri C4 dao dong tur 1,11
dén 1,88. Nhu vay, mic du dbi voi kim loai Pb,

tai phan 16n cac vi tri déu c6 mirc do nhiém
trung binh nhung xét tdng thé mac d6 6 nhidm
cua 6 kim loai nghién ctru thi tai ctra song Han,
thanh phd Pa Nang c6 mirc d¢ 6 nhiém kim loai
thap.

3.2. Panh gia rui ro sinh thai

Tir két qua ham lwong kim loai, ching toi
da tinh toan hé so rii ro sinh thai tiém an va chi
sO rui ro cua kim loai tai khu vuc nghién ctru,
két qua tinh todn thé hién & bang 4.

Bang 4. Két qua danh gia rui ro sinh thai ciia kim loai trong tram tich mat Séng Han

. E! RI
Ky hiéu mau !
As Cd Cr Cu Pb Zn

SH1 2,26 0,82 0,69 3,18 2,19 0,21 9,34
SH2 1,01 0,32 0,60 1,67 1,45 0,14 5,19
SH3 0,72 0,27 0,55 1,52 1,50 0,15 4,70
SH4 0,79 0,42 0,58 1,62 1,22 0,17 4,81
SH5 1,02 0,49 0,64 1,60 1,46 0,15 5,35
SHé6 0,94 0,39 0,66 1,44 1,26 0,16 4,84
SH7 3,10 0,77 0,69 2,02 2,03 0,20 8,82
SHS 2,42 0,21 0,70 2,03 2,12 0,20 7,69
SH9 3,27 0,64 0,73 1,76 1,56 0,19 8,15
SH10 1,80 1,12 0,70 2,16 2,91 0,21 8,89
SH11 1,02 0,49 0,64 1,60 1,46 0,15 5,35
SH12 2,12 0,74 0,69 3,56 1,67 0,20 8,98
Trung binh 1,71 0,56 0,66 2,01 1,74 0,18

Tir két qua bang 4 ¢6 thé nhan thay, cac kim
loai nghién ciru déu c6 mirc d6 rui ro thip tai
khu vic nghién ctru. Trong do, cac kim loai As,
Cu, Pb ¢6 mtrc d6 dong gbp rui ro sinh thai cao
hon so véi 3 nguyén té con lai.

O Viét Nam, chwa c6 nhiéu nghién cuu
danh gia vé muc d6 rui ro sinh thai cia kim loai
ndng trong trdm tich cac khu vuc cira séng. Két
qua ctia nghién ctru nay kha phu hop véi mot s6
nghién ctru khéac trén thé gidi nhu nghién ctru
tai khu vuc bién bia Trung Hai, Ai Cap [14]
v6i hé s6 i ro sinh thdi tiém an cua cic kim
loai gom Cd (E!=21.52), Pb (E!=3.01) va Zn

(Eir=0.23). Cac danh gia rai ro sinh thai cta

cac kim loai ning trong tram tich khu vuc dat
ngdp nudc tinh T¢ Xuyén, Trung Qudc ciing
cho két qua tuong dong [2].

4. Két luan

Nghién ctu da danh gia dugc ham lugng,
mirc do tich Iy cac kim loai As, Cd, Cr, Cu,
Pb, Zn tai 12 diém léy mau khu vuc ctra song
Han, thanh phé Pa Nang. Ham luong cac kim
loai ¢ tat ca cac diém ldy mau déu thap hon gia
tri gidi han trong QCVN 43:2012/BTNMT quy
dinh vé chat lugng tram tich, gi tri giéi han véi
trdm tich nudéc min, nude lo va & muac anh
huéng thdp so véi tiéu chudn vé chit luong
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tram tich tinh Ontario, Canada. Tuy nhién, ham
luong mot s6 kim loai nhu As, Cu, Cr di tién
gin dén gia tri & mic d6 c6 kha ning gy tac
dong nghiém trong dén cac sinh vat day do su
X340 tron trAm tich.

Chi sb tich liy dja héa ciing duoc tinh toan
va cho thdy phan 16n céc vi tri c6 muc do khong
6 nhiém véi cac kim loai nghién ctru, tuy nhién
kim loai Pb c6 9/12 vi tri & mirc tor khong 6
nhidm dén 6 nhiém trung binh va ¢6 1 vi tri &
mirc 6 nhidém trung binh. Nhin chung, c6 thé két
ludn rang mirc 6 6 nhiém kim loai ndng trong
tram tich cira song Han, thanh phé Da Néng 1a
thip so véi nhidu khu vuc ven bién khac cua
Viét Nam. Qua két qua tinh toan hé s6 rui ro
sinh thai tiém 4n va chi s rui ro sinh thai cta
kim loai, c6 thé théy cac kim loai nghién ctru
déu c6 mirc d6 rui ro thip.

Nhu vay, tinh d&én thoi diém 14y mau (nim
2014) khu vyc cua song Han chua cé hién
twong 6 nhiém kim loai ning va hé sinh thai
thuy sinh khu vic nay chua c6 céc tac dong do
su c6 mat cua cac kim loai nghién cuu. Tuy
nhién, cic két qua trong nghién ciu nay cho
thiy nguy co tiém 4n cua sy tich liy cac kim
loai trong tram tich, c6 thé gay anh huéng dén
modi trudng bién va hé sinh thai tai khu vuc
trong twong lai néu khong cé cac giai phap bao
vé moi trudng va phat trién kinh t& bén vimng.
Theo mot sé nghién clru cua céac tac gia khac
thoi gian gan day, su co mat cua cac kim loai
ndng tai mot s6 khu vyc ctra song van cé xu
huéng ting lén, do vay can tlep tuc co cac
nghién clru toan dién hon khéng chi x4c dinh
ham luong cac kim loai ma con can c6 cac danh
gi4 vé anh hudng cia chung dén hé sinh thai
thity sinh. Cac két qua nay sé& 1a co so khoa hoc
cho viéc hoan thién hé thong van ban phap ly
vé quan 1y mdi truong va d& xuit cac giai phap
hi¢u qua bao v€ mai truong, stic khde con nguoi.

Tai liéu tham khio

[1] Williams, T. P., Bubb, J. M., Lester, J. N. (1994),
Metal  accumulation  within  salt marsh
environments: a review, Marine Pollution
Bulletin, 28(5): 277.

[2] Yilmaz AB, Yanar A, Alkan EN. (2017), Review
of heavy metal accumulation on aquatic
environment in Northern East Mediterrenean Sea
part I. some essential metals, Rev Environ
Health; 32(1-2):119-163.

[3] Yu Wenjinl and Zou Xinging (2013), The
Distributional Characteristics of Heavy Metal in
Jiangsu Province Shoal Sea, Journal of
Environmental and Public Health, Volume 2013

[4] Tran Pang Quy, Nguyén Tai Tué, Luong Lé
Huy, Trinh Nguyén Tinh, Lé Anh Théing, Dao
Manh Tién, Vil Truong Son, Mai Trong Nhuan
(2016), Tai bién dia héa ving bién Viét Nam:
hién trang, xu thé va cac giai phap giam nhe, Tap
chi Dia chét, loai A, s 360, 10/2016, tr. 28-29

[5] Nguyén Manh Ha va nnk (2016), Panh gia su
phan bd va xu huéng 6 nhidm cua cac kim loai
nang trong trAm tich & mot so dia diém thudc
viung bién tur Nghé An dén Quang Tri, Viét Nam,
Tap chi Khoa hoc PHQGHN: Khoa hoc Ty nhién
va Cong nghé, Tap 32, S6 4 (2016) 184-191

[6] TCVN 6648 : 2000 (ISO 11465 : 1993), Chét
luong dit - xac dinh chat kho va ham lugng nudc
theo khéi lwong - phuong phap khéi luong

[71 U.S. Environmental Protection Agency (1996),
Method 3050B: Acid Digestion of Sediments,
Sludges, and Soils.

[8] G. Muller (1969), Index of Geo-accumulation in
sediment of the Rhine Rive, GEO Journal, vol. 2,
no. 3, pp. 108-118.

[9] L. Hakanson (1980), An ecological risk index for
aquatic pollution control. A sedimentological
approach, Water Research, vol.14, no.§, pp. 975-
1001.

[10] Canada's Ministry of the Environment (1993),
Guidelines for the Protection and Management of
Aquatic Sediment Quality in Ontario

[11] Trin Pang Quy, Nguyén Tai Tu¢, Mai Trong
Nhuén (2012), bic diém phan bd cac nguyén tb
vi luong trong trdm tich tAng mat vinh Tién Yén,
Tap chi Cac khoa hoc vé trai dat, 34(1), 10-17

[12] V& Vian Minh, Nguyén Vin Khanh, Kiéu Thi
Kinh, Vi Thi Phuong Anh (2014), Ham luong
Cd, Pb, Cr va Hg trong trdm tich (Corbicula
subsulcata) va trong loai hén & mot sb cira séng
khu vuc mién Trung, Viét Nam, Tap chi Sinh
hoc, 36(3): 378-384

[13] Duong Thi Ta Anh, Cao Van Hoang (2015), Nghién
ctru sy phan b mot s6 kim loai nang trong trim
tich thudc luu vuc song Cau, Tap chi phan tich
Hoéa, Ly va Sinh hoc, Tép 20, 56 4,36-43

[14] Naglaa Farag Soliman, Samir Mahmoud Nasr,
and Mohamed Abdelaziz Okbah (2015), Potential



L.T. Trinh / Tap chi Khoa hoc PHQGHN: Khoa hoc Ty nhién va Cong nghé, Tdp 33, 86 3 (2017) 112-119 119

ecological risk of heavy metals in sediments from Sci Eng. 13: 70
the Mediterranean coast, Egypt, J Environ Health

Accumulation and Potential Ecological Risk
Assessment of Heavy Metals in Surface Sediments
of Han River Estuary, Da Nang City

Le Thi Trinh

Hanoi University of Natural Resources & Environment, 414 Phu Dien, Bac Tu Liem, Hanoi, Vietnam

Abstract: Deposited sediments contain toxic heavy metals which can pollute surface water as well
as aquatic eco-systems. In this study, accumulation of heavy metals in surface sediment collected from
Han River estuary, Da nang city was assessed based on the geoaccumulation index (Igeo), the degree
of contamination (C4 value), and potential ecological risk was also assessed based on ecological risk
index (RI). Sediment samples were digested with a mixture of HNO; and H,O,. The concentrations of
Cd, Cr, Cu, Pb and Zn were determined by inductively coupled plasma-atomic emission spectroscopy
(ICP-AES) while As was analyzed by GF-AAS. All heavy metals were detected in sediment samples
with mean concentrations of As, Cd, Cr, Cu, Pb and Zn were 9.16, 0.083, 52.5, 45.4, 23.2 and 41.1
mg/kg dw, respectively. The C4 values were smaller than 8 suggested that surface sediments of Han
River estuary were moderately polluted by these metals. Besides, the results of potential ecological
risk factor show that the risks of heavy metals are in the decreasing order of Cu>Pb>As>Cr>Cd>Zn.

Keywords: Heavy metal, sediment, Geoaccumulation, potential ecological risk, Han River estuary.



