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Abstract: The sediment is the final environment where heavy metals accumulate and directly impact
the health of aquatic systems and humans. Therefore, the study was carried out to determine the total
content and forms of heavy metals in the sediments at 13 locations in the Saigon River basin in rain
and dry seasons of 2022. In addition, this research also assesses the pollution risk level and the
correlation between heavy metals and physicochemical properties in the sediments. Chemical
analysis was applied to determine the contributors of heavy metals while the geochemical
calculation methods (hazard quotient (HQ), geo-accumulation index (lgeo), pollutant load index
(PLI), individual contamination factors (ICF) and global contamination factors (GCF), risk
assessment code (RAC)) were used to assess the pollution risk level in river sediments. The results
show that Ag, Ba, Mn and Zn were metals with high pollution risks, especially in rain season. The
results showed that the total concentration of heavy metals in sediments in rain season ranges from
109.92 to 4591.01 mg.kg™ (Mn > Zn > Li > Ba > Ag > Cr > Cu > Pb) and in dry season from 0 to
3117.8 mg.kg™ (Mn > Ag > Zn > Li > Ba > Cr > Cu > Ph). Applying the sequential extraction
method, the metal forms of Ba, Cr, Cu and L. in the sediment samples are mainly residues (F5) (up
to 76.53%), proving these elements dominated by natural sources. In contrast, the Mn extract
composition was strongly influenced by human activity with exchange (F1) (>50%) and carbonate
(F2) (>20%) components predominating. For Ag, Pb and Cu were mainly in organic form (F4). In
dry season, the river sediments didn’t contain Pb because it didn’t carry away rainwater. In
particular, Zn had a strong fluctuation between the extracted forms in rain and dry seasons, showing
impacts from nature and humans sources. Besides, the statistical analysis results showed that pH
affected Cu and Zn contents with a negative correlation, but did not detect the correlation between
heavy metals and sand, clay, electrical conductivity (EC) in Saigon river sediments. The research
results are foundational for the implementation and design of effective remediation strategies to
prevent risks of river sediments degradation in the future.
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Panh gia hién trang va dé xuat giai phap quan 1y
kim loai nang trong tram tich luu vuc song Sai Gon

Nguyén Xuan Tong", Pham Thij Bich Van, Lé Hung Anh

Trwong Pai hoc Cong nghiép thanh phé Ho Chi Minh,
12 Nguyén Vin Bao, Go Vap, thanh phé Ho Chi Minh, Viét Nam

Nhén ngay 06 thang 01 nam 2023
Chinh sira ngay 22 thang 02 nam 2023; Chap nhén dang ngay 07 thdng 4 nim 2023

Tém tit: Tram tich 13 mdi truong cudi cung tich liy kim loai nang (KLN) gdy anh huong truc tiép
dén strc khoe hé thdng thily sinh va con ngudi. Do d6, nghién ciru duoc thyc hién nhiam xac dinh
ham lwong tong, cac dang KLN trong tram tich tai 13 vi tri luu vuc song Sai Gon vao mua mua va
kho nam 2022. Pong thoi, nghién ciru ciing danh gia mirc do rai ro 6 nhiém va méi twong quan gilra
KLN véi dic tinh héa ly trong tram tich. Phan tich hoa hoc dwoc &p dung dé xac dinh cac nguon
dong gop cua KLN trong khi cac phuong phép tinh toén dia hoa (hé so rui ro (HQ), chi So tich Iy
dia hoa (Igeo), Chi 6 tai lugng 6 nhiém (PLI), nhan té gay 6 nhidm cé nhan (ICF) va toan cau (GCF),
chi sb danh gi4 rui ro (RAC)) duogc sir dung dé danh gia mirc do rui ro 6 nhiém trong trim tich song.
Két qua danh gia cho thdy Ag, Ba, Mn va Zn I nhitng kim loai rui ro 6 nhiém cao, dic biét 1a vao
muia mwa. Ham luong tong KLN trong tram tich vao miia mua dao dong tir 109,92-4591,01 mg/kg
(Mn > Zn > Li > Ba> Ag > Cr > Cu > Pb) va mua kho tir 0-3117,8 mg/kg (Mn > Ag > Zn > Li >
Ba > Cr > Cu > Ph). Ap dung phwong phap chiét tach tuan ty, cac dang kim loai cua Ba, Cr, Cu va
Li trong cac mau tram tich cha yéu | phan can du (F5) (1én dén 76,53%), chirng minh nhiing nguyén
t6 nay bi chi phdi bai cac ngudn tu nhién do thanh phan F5 lién két véi cac thanh phan cé trong moi
truong tram tich gay 6 nhidm KLN. Nguoc lai, thanh phan chiét Mn bi anh huong manh mé tir hoat
dong ciia con ngudi véi thanh phan trao d6i (F1) (> 50%) va lién két cacbonat (F2) (> 20%) chiém
wu thé. Pdi vai Ag, Pb va Cu chua yéu & dang hitu co (F4). Vao mua khé, tram tich séng khdng chira
Pb do khdng bi cudn theo dong chay nude mua. Dac biét, Zn c6 su bién dong manh giira cac dang
chiét tach vao hai mia mua va kho cho thdy tac dong tir ty nhién va con ngudi. Bén canh do, két
qua phan tich théng ké cho thiy pH anh huéng dén ham lugng Cu va Zn véi mbi twong quan am,
nhung khong phat hién mdi tuong quan giira cac KLN véi cat, sét, do dan dién (EC) trong tram tich
song Sai Gon. Két qua nghién ciru 1a co s& phuc vu cho viéc thyc hién va thiét ké cac chién luoc
khéc phuc hiéu qua nham ngzn chan rui ro suy thoai hé sinh thai song trong tuong lai.

Tw kh6a: KLN, dang KLN, tram tich, chi sé rui ro, twong quan.

1. Mé diu

O nhiém KLN & cac hé thong song trén thé
gidi 1a mot van dé maéi truong phd bién do dan
s6 tang nhanh, qua trinh cong nghiép hoa va phat
trién kinh t& [1]. KLN ton tai trong cic mdi

" Tac gid lién hé.
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truong khac nhau nhu dét, vat chat dang hat lo
ling, nude, sinh vat va tram tich. Mirc do KLN
hoa tan trong nudc tuong ddi thap trong khi vat
chat dang hat lo ling 1 chit mang KLN chu yéu
[2]. Tram tich c6 kha ning tich liy KLN 16n,
thuong hoat dong nhu méot bé chira va c6 kha


mailto:nguyenxuantonghui@gmail.com
https://doi.org/10.25073/2588-1094/vnuees.4

N. X. Tong et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 39, No. 2 (2023) 95-111 97

nang giai phong cac KLN vao ¢t nudc, gy 6
nhidm tht cap ddi voi moi truong. bac diém
phan b cua cac dang kim loai trong tram tich c6
moi twong quan cao voi dic tinh trarn tich vi kha
nang hap thu va lién két. Cac ngudn tiém an cua
KLN I tir qué trinh phong hoa dit — d4 ty nhién
cung voi tac dong cua con nguoi nhu bon phan
ndéng nghiép, khai thac khoang san va san xuat
cong nghiép.

Hon 85 % (trong mét s trudng hop 14 99 %)
KLN x4m nhép vao hé théng thity sinh va tich
lity trong tram tich duéi nhiéu dang khac nhau
[3]. Céc kim loai lién két v6i trim tich co thé
dugc giai phong vao nude bang cic qué trinh vat
1y, hoa hoc va sinh hoc, sau d6 gay doc ddi véi
hé thdng thuy sinh. Trong tram tich hd Saguling,
phia tay Java, KLN chuyén tir tram tich sang céc
hé sinh thai khic nhu nudc ngim, cdy trong,
dong vat va anh huong dén st khoe con nguoi
thong qua ngudn nudc va chudi thirc in [4].
Ngoai ra, cac vi tri & ha luu song Guadaira, Tay
Nam Tay Ban Nha dugc xac dinh 6 nhiém kim
loai trong trAm tich rat cao do hoat dong nao vét
song dinh ky [5]. Tai Viét Nam, muc kim loai
trong tram tich luu vyc séng Nhué - song Day
duoc phat hién vuot qua hudng dan bao vé doi
song thay sinh cia Canada, c6 thé giy ra mbi
nguy ddi véi stc khoe nguoi tiéu thu [6]. Nong
d6 KLN trong trim tich Vinh Ha Long cao hon
muc huéng dan chat lugng trim tich tam thoi
(ISQG) tai cac vi tri gan bd bién va thdp hon mirc
ISQG duoc phan bo khap cac vi tri xa bo. Nong
d6 KLN cao anh huodng tir hoat dong khai thac
than, khu cong nghié€p va dong chay cuia song noi
¢6 ham luong phii sa va sét cao [7]. Do d6, tram
tich vira 1a moi truong mang KLN vira 1a ngudn
th ce‘ip tiém 4n, c6 thé duoc si dung nhu mot
chi s6 dé theo d6i mirc d6 6 nhiém KLN va ty
trong ngudn 6 nhidm [8]. Trong trdm tich, KLN
ton tai & cac dang khac nhau do nhiéu co ché lién
quan dén cac phan tng hoa hoc khac nhau, tinh
kha dung sinh hoc, tinh di ddng va ddc tinh tiém
an [9]. Do d6, thong tin vé tong ham lugng cac
KLN c6 thé khong thich hop dé phan anh cac dic
tinh vat 1y va hoa hoc trong mdi truong sinh thai
thiy sinh. Viéc do cac phan doan hoa hoc thong
qua chiét tach thanh cac dang rat hitu ich cho

viéc danh gid ddc tinh va xac dinh nguon goc 0
nhiém KLN [10]. Tac dong cua sy thay d6i moi
truong tram tich dén cac dic diém 6 nhidm KLN
truée hét dugc ghi nhan. Hon nita, viée giam sat
6 nhiém KLN trong thoi gian dai cung cdp mot
chi sb hitu ich dé danh gia rai ro do con ngudi
gdy ra ddi voi cac hé sinh thai luu vuc song.

Luu vuc song Sai Gon la mot trong nhiing
luu vue séng 16n & Viét Nam (chiéu dai 256 km),
c6 vi tri dia ly dac biét, da dang va phong phu vé
tai nguyén ciing nhu vé lich str phat trién kinh té
- xa hoi cta cac quan nam trong luu vuc. Hién
nay, do viéc phat trién céng nghiép va do thi
cling nhu viéc thu gom va xur Iy nudce thai con bi
coi nhe nén nguén nudc, canh quan va hé sinh
thai ctia song Sai Gon dang diing trude nguy co
bi 6 nhiém, dic biét 1a 6 nhiém KLN. Béi véi luu
vuc Song Sai Gon chay qua khu vyc thanh phd
Ho6 Chi Minh 1a khu vuc tap trung dong dan cu,
cac khu cong nghiép, nha may, xi nghiép dan dén
ruiro 6 nhlem cac KLN trong tram tich 14 rat 16n.
Do d6, can phai xac dinh sy phan bé theo khong
gian va thoi gian cung véi riii ro 6 nhiém KLN
trong trAm tich song Sai Gon.

Dic biét, klen thirc vé cac dang KLN trong
moi trudng tram tich song Sai Gon theo muia van
chua dugc xay dung trong cac cong bd khoa hoc.
Bén canh x4c dinh mtc d6 6 nhiém KLN thong
qua ham lugng, cin c6 nhiéu nghién ctru hon dé
xdc dinh mirc d0 rui ro thong qua cac hé sO rtii ro
(HQ), chi s6 0 nhiém (CF), chi s6 danh gia rii 1o
(RAC), chi s tai luong 6 nhiém (PLI), chi s6
tich 10y dia hoa (Igeo).

Ngoai ra, ham lugng KLN trong tram tich
khong phai la mét yéu t6 riéng biét, ma twong tac
v6i cac yéu tb hoa 1y ciia moi truong nhu thanh
phan kich thudc hat, pH, do dan dién (EC),
clorua (CIY) va cac yéu to khac. Khao sat moi
quan hé gitta KLN va cac yéu tb méi truong khéac
nhau gitp danh gia toan dién tac dong cia KLN
dén h¢ sinh thdi va xéc dinh dugc dic diém 6
nhiém cua méi truong dia phuong.

Vi vay nghién ctru “Panh gia hién trang va
dé xudt giai phap quan Iy KLN trong tram tich
luu vue séng Sai Gon” duge thyc hién nhim muc
tiéu: i) Panh gia xu huéng phan bd ham luong
téng KLN; ii) Cac dang KLN; iii) Mtrc d rui ro
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6 nhiém KLN; va iv) Mbi twong quan giita dac
tinh hoa ly va KLLN trong tram tich luu vuc song
Sai Gon.

2. Dia diém va phwong phap nghién ctru
2.1. Khu vyec nghién ciru va thu thap mau

Céc mau tram tich duoc 1éy tai luu vuc song
Sai Gon doan chay qua thanh phd H6 Chi Minh.
Qua khao sat thuc dia, cic mau trdm tich duoc
tién hanh tir doan song bt du tir diém giao nhau
clia song Sai Gon — Pong Nai dén song Vam
Thuat 3. 13 vi tri ldy mau tram tich (S1 — S13)
dugc thé hién trén ban d6 Hinh 1. Cac vi tri 1ay
mau duoc phan bd doc song Sai Gon tai cac diém
giao vai kénh rach trén song gitp xac dinh nong

d6 chat 6 nhiém khi song tiép nhan nguén nudc
tlr cac nhanh kénh. Qua trinh thu mau tham khao
theo: TCVN 6663-15: 2004 (ISO 5667- 15:
1999): Chat lugng nudc — Ly mau - Phan 15:
Hudng dan bao quan va xir Iy mau bun va tram
tich. Ba miu trAm tich lap lai dugc thu thap ¢ d6
sau 10 cm tai mdi dia diém béng dung cu léy mau
Peterson (ETC-200, Trung Qudc) vao mia mua
va mua kho. Téng 78 mau tram tich dugc thu
thap tai khu vuc nghién ctru. Tét ca cac mau
dugc bao quan & nhiét d6 4 °C trong tui
polyetylen kin sau khi thu thap va gui dén phong
thi nghiém dé phan tich.

Mau tram tich sau d6 duoc sdy kho chén
khong, nghién min bang c¢di s va qua ry véi
kich thudc hat nho hon 0,16 mm loai bo da, soi.
Mau sau khi rdy duoc chuyén vao tai nilon, bao
quan lanh cho dén khi phan tich.

THANH PHO
i HO CHI MINH
—
i Qnidn dio| o
BAN BO " Hodng 82 ]
T]I_T NAM /__.—-“’
b P
Qredn dio
Tnrine 2a
I0G742'0"E 1OG=FS 00 E 1067480 E

Sdng

13

1 3

105540 N~ Vi ity 3 " =
)

heam Thuge 2~ W 10

107 51'0"N— e pm— >
NI !
Eimg Vam T 1|1|::IL 1 _J.C.\\_
g |
Rpsch Chu ”"_i@.,!-"' pt
L
1054 8'0" N~ "

o~
¥

Kénh Bin Nghé 3 @

Shing [ Rach ¥inh Binh

Foénh Whidu e Thi Ngln'.'\:‘.'. i

= I0F S0 N
CGhi Chi

. 1¥dém ];'i_\.' i
| Bong Sai Gidm

sl 2 30 4
T ——

Kilometers
FIOES 170"

'.,._.,5_':.' Kiah Roch Chide
T

= 1P ARNN

3 e
B LT
S .‘ Rpch B Kim Cuong

S ry.
; {iRenh T¢ W y L .
10P45'0" N e - [10°450"N
Rach B Mo L@@ =
8 iy

T
106542707 E

T . T
106745°0"E 106748 0"

Hinh 1. Ban d vi tri ldy méu trim tich.



N. X. Tong et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 39, No. 2 (2023) 95-111 99

2.2. Phan tich phong thi nghiém

2.2.1. Bdc tinh héa Iy ciia tram tich séng

Phan tich ¢& hat: cac miu trdm tich ban dau
(5 g) duge cho vao coe da rira sach trude do. Axit
clohydrit (HCI) (5% theo thé tich) (Merck, do
tinh khiét 99%) va Hydrogen peroxit (H20>)
(Merck, d tinh khiét cerck, do tinh khiét 99%).
Sau d6 tién hanh chuin d¢ bang Bac(l) nitrat
(AgNO3) (Merck, do tinh khiét 99,98%) dén khi
chuyén tir vang sang do gach.

2.2.2. Tong kim loai trong tram tich séng

Ap dung quy trinh cua Loi va cong su [11]
dé pha mau xac dinh ham lugng tong cua kim
loai trong tram tich. Can 1 g miu tram tich kho
cho vao binh tam giac chiu nhiét 50 mL, cho
thém 20 mL hdn hop cudng toan Axit Nitric:
Axit clohydrit (HNOs:HC1 = 1:3), giir & nhiét do
phong tir 10-12 gid, sau d6 dun ¢ 80 °C dén gan
can. Tiép tuc thém 20 mL hdn hop cudng toan
(7 mL HCI 10 M + 2,3 mL HNOs 15,8 M), dun
dén khi gén can va thu dugc can tréng. bpé nguoi,
dinh muc bang HNOs 1% dén 25 mL rdi tién
hanh loc liy dung dich chira kim loai.

Mau tring dwoc xir Iy nhu miu phan tich,
nhung khong c6 miu tram tich. Dung 1 mL nudc
cét thay cho 1 g mau tram tich kho va xir Iy song
song cung v&i mau phan tich.

Ham luong téng cta 08 KLLN duoc xac dinh
bang méay quang phd phat xa plasma két hgp cam
ung (Inductively Coupled Plasma spectroscopy
— Optical Emission Spectrometer, ICP-OES,
Spectro Analytical Instrument GmbH, 47533
Kleve Germany) trong cic mau trim tich song.

2.2.3. Chiét dang kim logi trong tram tich séng

Céc mau duoc chiét theo quy trinh chiét ctia
Tessier [12, 13]. Trén co s& chiét tach tuan tu,
kim loai c6 thé dugc chia thanh céac dang trao ddi
(F1), lién két cacbonat (F2), lién két vé6i sit va
magan oxit (F3), lién két voi cac hop chat hitu co
(F4) va phan cin du (F5).

Can khoang 1 g mau, cho vao binh tam giac.
Chiét kim loai tir mau voi 20 mL dung dich
MgCl, 1 M, diéu chinh pH=7, rung co hoc trong
1 gio, 6 20 °C. Thu dugc dung dich chiét F1.

Phan du & budc 1 duoc chiét bang 20 mL
Natri acetat (CH;COONa 1 M) (Viét Nam, d6
tinh khiét 99%), diéu chinh pH=5 véi
CH3COOH. Tiép tuc lic trong 4 gid ¢ nhiét do
phong. Thu duoc dung dich chiét F2

Phan du ¢ budc 2 dugc chiét bang 50 mL
dung dich  Hydroxylamin  hydrochlorit
(NH.OH.HCI 0,04 M) (Merck, do tinh khiét
99%) trong dung dich CHsCOOH 25%. Chiét &
80 £ 3 °C trong 5,5 gio lién tuc. Thu duoc dung
dich chiét F3.

Sau giai doan 3, léy phﬁn du. Thém 7,5 mL
dung dich HNO;3 0,02 M va 12,5 mL H,0, 30%
diéu chinh pH=2. Tiép tuc lic trong 2 gid &
85 °C. Sau d6 thém tiép 7,5 mL H,0, 30% diéu
chinh pH=2, tiép tuc lic trong 3 gid & 85 °C.

Sau d6 1am lanh dén nhiét d6 phong roi thém
khoang 12,5 mL dung dich Amoni axetat
(CHsCOONH; 3,2 M) (Merck, do tinh khiét
>98 %) trong HNO3 20 % va lic trong khoang
30 phut. Thu dugc dung dich chiét F4.

Phan cin du & giai doan 4 duoc dinh luong
bang cach chuyén sang 10 vi song pha mau. Pha
mau bang nude cuong toan (7 mL HCI 10 M +
2,3 mL HNOs 15,8 M). Chay quy trinh phéa mau
ctia 10. Dé ngudi & nhiét do phong, c6 mudi am,
dinh mtrc 50 mL bang dung dich HNO3 2%. Thu
duoc dung dich chiét F5.

Cac dung dich thu dugc sau khi dinh mirc
25 mL dugc do ham luong kim loai bang may
quang phd phat xa plasma két hop cam ung
(Inductively Coupled Plasma spectroscopy —
Optical Emission Spectrometer, [ICP-OES,
Spectro Analytical Instrument GmbH, 47533
Kleve Germany).

2.2.4. Cdc chi s6 rii ro 6 nhiém kim loai
ndng trong tram tich séng

H¢ s6 rii ro (HQ)

Ham luong KLN trong trim tich dugc so
sanh voi cac gia tri hudng dan chat luong TEC
(Nong d6 anh hudng ngudng) va PEC (Nong do
anh hudéng ngau nhién) [14]. HQ dugc tinh toan
dua trén timg ndng d6 kim loai déi véi PEC
tuong tng (cong thuc 1) [15]:

C
HQ = EC 1)
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Trong d6: C la gia tri do dugc cua KLN
trong tram tich, va PEC la nong d6 anh huong
ngau nhién.

Néu: HQ < 1: khong c6 tac dong bét loi dbi
véi strc khoe do phoi nhiém.

HQ > 1: ¢6 thé anh hudng xau dén st khoe.

Ngoai ra, thwong s6 PEC trung binh (PECq)
cho c&c KLN duogc tinh theo cdng thuc (2)
nhu sau:

C
2 PEC 2)

n

Trong do: n 1a sb luong cac kim loai dugc
thtr nghiém.

PECq trung binh 1a ty 1¢ trung binh ctia ham
lugng mdi kim loai véi PEC tuong tng.

Néu: PECq < 0,1: khong anh hudng bét loi;

0,1 < PECq <0,5: muc do bt loi thap;

0,5 < PECq < 1,0: mirc d6 bat loi trung binh;

PECq > 1,0: mtrc d6 bét loi cao.

Chi s tich liiy dia héa (Igeo)

PECq =
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lgeo dugc sir dung dé danh gia sy tich Iy
KLN trong tram tich séng do cac hoat dong cua con
nguoi va dugce tinh toan bang cong thic (3) [16]:

o
lgeo = loge (1,5 x Bi> 3)

Trong d6 Ci va B; 1an luot 13 ham luong do
duoc va gia tri nén dia hoa cua kim loai i.

Mirc d6 6 nhidm tram tich theo chi s6 Igeo
dugc phan loai nhu sau [17]:

Loai 0: Igeo < 0: khong 6 nhiém;

Loai 1: 0 <Igeo < 1: 6 nhiém nhe;

Loai 2: 1 <Igeo < 2: 6 nhiém trung binh;

Loai 3: 2 <Igeo < 3: trung binh — nang;

Loai4:3<Igeo<4:06 nhiém nang;

Loai 5: 4 <Igeo < 5: nang — rét nghiém trong;

Loai 6: 5 <Igeo: 6 nhiém rat nghiém trong.

Chi s6 tai lwong 6 nhiém (PLI)

PLI cua cac kim loai dugc tinh toan dé danh
gia chét lwong trim tich luu vuc séng Sai Gon.
Chi s6 PLI duoc biéu thi theo cong thic (4):

PLI = i/CFAg X CFpg X CFc X CFpy X CFpi X CFpyyp X CFpy X CFyy

Trong d6 CFuim 10si 12 ty 1€ gilra ham luong
rno1 KLN v6i ham lugng nen (mg/kg) cua cac
mAu tién cong nghiép tir tram tich, dugc biéu thi
bang CFimoai = Chim loai/ Cuén. Trong nghién ctru
nay, PLI 13 két qua dong gbép cua tam kim loai
(Ag, Ba, Cr, Cu, Li, Mn, Pb va Zn). Cy, thuong

(4)

sir dung d4 phién trung binh theo nghién ctru ctia
Turekian and Wedepohl [18] 1am nén (Béng 1).
Néu: PLI = 0: tinh trang nguyén so;
PLI = 1: c4c chét 6 nhiém ¢ mirc co ban;
PLI > 1: chat 6 nhiém c6 xu hudng tién
trién nhanh.

Bang 1. Gia tri nén dia hoa ham luong kim loai trong trim tich song (mg/kg) tham chiéu

Tiéu chuén dia hoa Ag Ba

Cr

Cu Li Mn Pb Zn

Tiéu chudn d4 phién sét | 0,07 580

90

45 66 850 20 95

Nhin t6 giy 6 nhiém ca nhan (ICF) va
nhin t6 giy 6 nhiém toan ciu (GCF)

Viéc x4c dinh cac nhéan t6 giy 6 nhiém ca
nhan (ICF - Individual contamination factor) cho
c4c mau tram tich khac nhau theo cong thic (5):

(F1+ F2 + F3 + F4)
ICF =

Dang khong phal can duw

()

Dang can dw

. Trongdo F11a phan trao d6i ctia KLN trong
tram tich (mg/kg), F2 1a phan cacbonat (mg/kg),

F3 1a phan khir (mg/kg), F4 1a phan oxy hoa
(mg/kg) va F5 1a phan can du (mg/kg).

Nhan té gay 6 nhiém toéln~c§u (GCF- global
contaminati‘on ﬂactor) cho moi vi tri mau duoc
tinh toan bang téng cac ICF cua tat ca cac kim
loai thu dugc cho trong mau tram tich [19].

GCF = XICF (6)

Phan loai mirc d 6 nhiém theo ICF va GCF
nhu sau: )

ICF<1; GCF<6: anh hudng thap;

1<ICF<3; 6<GCF<12: 4nh huong trung binh;
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3<ICF<6; 12<GCF<24: anh huong 16n;

ICF>6; GCF>24: anh hudng rét 16n.

Chi s6 danh gia rii ro (RAC)

RAC déanh gia sy san c6 cia KLN, duoc tinh
bang ty 1¢ gitta ham luong cia dang trao doi va
cacbonat trén tong cac dang, dugc ap dung rong
rii dé danh gi4 tinh di dong va kha dung sinh hoc

ctiia KLN trong tram tich.
Fi+F,
RAC = x 1009
SF % (7

Cac chi s6 RAC c6 thé duogc chia thanh
nam loai:

Loai I, RAC < 1%: khong ¢6 ri ro;

Loai II, 1% < RAC < 10%: rii ro thap;

Loai III, 11% < RAC < 30%: rti ro trung binh;

Loai IV, 31% < RAC < 50%: ri ro cao;

Loai V, RAC > 50%: rui ro rat cao.

2.3. Phdn tich thong ké
Dit liéu thuc nghiém dugc phéan tich théng ké

bang phan mém JMP Pro 16.0 d€ xac dinh sai so
chuan gitta cac bién. Cac chi so rui ro 6 nhiém

kim loai duoc tinh toan thong qua phan mém
Excel 2016. Ngoai ra, JMP Pro 16.0 ciing duoc
sir dung trong phan tich mdi tuong quan gitra
ham luong KLN véi cac thong s6 hoa Iy cia trim
tich. Phuong phap phéan tich tuong quan Pearson
tao ra diém co thé thay d6i tir —1 dén + 1. Hai ddi
tuong co gia tri diém cao (gan +1) thi trong quan
duong manh. Hai dbi tuong khong twong quan
s& c¢6 diém Pearson gan bang khong. Hai dbi
tugng twong quan nghich (nghia 1a mot d6i tugng
giam xudng khi dbi tuong kia tang 1én) s€ co
diém Pearson gan bang 1. Cac biéu do két qua
nghién ctru dugc thé hién thong qua phdn mém
Sigmaplot 14.0.

3. Két qua va thao luin
3.1. Pdc tinh héa Iy ciia tram tich

Su phan b theo mua cua cac thong sb hoa ly
trong tram tich luu vuc song Sai Gon dugc khao
sat trong Bang 2 dudi dang trung binh (TB) va
sai s6 chuan (SE).

Bang 2. Pic tinh hoa 1y cua trim tich séng Sai Gon

Cat thd (%) | Cat min (%) | Thit (%) | Sét (%) pH EC (uS/cm) | ClI (mg/kg)
. B 3,49 20,06 66,19 10,26 4,25 1441,00 634,90
Mua mua
SE 2,00 1,44 2,72 0,78 0,14 88,38 106,29
Mia kho B 4,60 22,35 62,65 10,39 4,77 1373,31 3630,57
SE 1,43 1,12 2,12 0,62 0,22 85,64 655,30

Phén thit va cat min chiém wu thé trong cac
thanh phan co gidi ctia trim tich luu vuc song
Sai Gon vao mua mua (66,19+2,72 va
20,06+1,44%) va mua khbé (62,65+2,12 va
22,35+1,12%) (Bang 2) do luu vuc séng la noi
lang dong tram tich hat min, bao gdm cac hat
dang lo Itmg tréi dat tir thuong nguén. Pac biét,
cic mau trAm tich tai khu vuc nghién cuu déu
mang tinh axit do thudc khu vyc sinh thai nuéc
ngot. P6 pH cua tram tich vao mua mua dao
dong tir 3,3-4,97 va mua kho tur 3,17-5,97. Ngoai
ra, EC trong tram tich vao mua mua (993-1932
uS/cm) dugc phat hién cao hon mua kho
(957-1796 pS/cm). Trong khi anion CI- vao mua

mua (355-1810,5 mg/kg) lai thip hon mua kho
(798,75-7135,5 mg/kg) (Bang 2).

Cac nghién ctu trude day ciing da bao céo
cac dic tinh hoa Iy cta trim tich nhu két ciu trim
tich, pH anh huong dén ham luong KLN trong
tram tich [20, 21]. Pic biét, so véi cac khu vuc
khéc trén thé giéi do pH trong tram tich luu vuc
song Sai Gon co gia tri thip hon [22, 23].

3.2. Ham lwong tong kim logi ning trong tram tich

Két qua khao sat ham luong tong KLN trong
tram tich luu vuc séng Sai Gon vao mua mua
duoc xac dinh theo thir ty Mn > Zn > Li > Ba >
Ag > Cr > Cu > Pb (Hinh 2a). Trong d6 ham
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lugng Mn dao dong tir 1788,0-8837,0 mg/kg,
ham lugng Zn dao dong tir 691,0-2002,0 mg/kg,
ham lugng Li dao dong tir 789,0-1393,0 mg/kg,
ham lugng Ba dao dong tir 953,0-1193,0 mg/Kkg,
ham luong Ag dao dong tur 582,0-590,0 mg/kg,
ham luong Cr dao dong tr 250,0-552,0 mg/kg,
ham lugng Cu dao dong tir 78,0-435,0 mg/kg va
Pb dao dong tir 10,0-342,0 mg/kg. Vao mua kho,
xu huéng tong KLN 1a Mn > Ag > Zn > Li > Ba
> Cr > Cu > Pb (Hinh 2b). Trong d6, ham lugng
Mn dao dong tir 866,3-6211,0 mg/kg, ham lugng
Ag dao dong tur 582,0-592,0 mg/kg, ham lugng
Zn dao dong tu 247,2-725,0 mg/kg, ham lugng
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Li dao dong tir 97,0-396,0 mg/kg, ham lugong Ba
dao dong tur 11,0-399,0 mg/kg, ham lugng Cr
dao dong tur 0-145,0 mg/kg, ham lugng Cu dao
dong tr 0-88,0 mg/kg, dic biét ham lugng Pb
dudi ngudng phat hién. Két qua khao sat cho
thiy ham lugng téng cta hau hét cac KLN trong
tram tich luu vuce séng Sai Gon vao muia mua 16n
hon mua kho, ngoai tir Ag gan tuong duong
nhau. Nguyén nhan 1a vao mua mua cac dong
thai chira KLN theo nuwéc mua chay vao hé théng
song va lang dong trong tram tich nén ham lugng
phat hién 16n.

b)

_E=

e e

o

Ag Ba Cr Cu Li Mn Pb Zn

Hinh 2. Ham luong tong KLN trong trim tich song Sai Gon vao muia mua (a) va kho (b).

Ham lugng tong Cr phat hién trong trim tich
luu vuc song Sai Gon vao hai mua mua va kho
thdp hon so v&i mot sé séng ¢ Bangladesh
(112-2471 mg/kg) [24] va cao hon sdng Zambezi
(3-24 mg/kg), sbng Luangwa (14-39 mg/kg),
séng Kafue (8-38 mg/kg) [25]. Pdi v6i ham
luong Cu trong trim tich luu vuce séng Sai Gon
cao hon tram tich Dumai (1,61-13,84 mg/kg)
[26], ha luu song Lee (32,6-161 mg/kg) [27].
Pang cht y 1a ham lugng Cu phat hién tai song
Sai Gon vao mua mua cao hon so voi Bagladesh
(65-405 mg/kg) [24], sbng Cauvery (0,5-68,7
mg/kg) [28] nhung thap hon vao mua kho. Ham
luong Mn tai khu vuc nghién clru cao hon séng
Cauvery (45,2-525 mg/kg) vao ca hai mua khao
sat [24]. D6i voi Pb trong tram tich luu vyc song
Sai Gon thap hon so v6i song & Bangladesh (45
-1846 mg/kg) vao ca hai mua [24]. Tuong tu, Pb

tai song Sai Gon vao mua kho thap hon tram tich
& Dumai (14,63-84,90 mg/kg) [26], ha luu song
Lee (50-253 mg/kg) [27], nhung lai cao hon vao
mua mua. Dbi véi Zn trong trim tich luu vuc
song Sai Gon vao hai miia mua va kho déu cao
hon so v6i tram tich Dumai (31,49-87,11 mg/kg)
[26], sbng Cauvery (11,5-211 mg/kg) [28], sbng
Zambezi (1-25 mg/kg), song Luangwa
(2-33 mg/kg), sbng Kafue (6-134 mg/kg) va
song ¢ Lusaka (37-113 mg/kg) [25].

Két qua so sanh cho thiy ham luong KLN
trong trim tich luu vyre séng Sai Gon vao mua
mua cao hon so véi cac khu vuc trén thé gioi.
Diéu nay chimg minh cac hoat dong xa thai cong
nghiép, khu dan cu chua dugc xtr Iy phu hop
trude khi thai vao mdi truong song Sai Gon gay
6 nhiém Mn nghiém trong va cac KLN khac Zn,
Cu, Pb,... nhat 12 vao mua mua. Do vao mua
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mua, cac chét 6 nhiém trén mat dat dé dang dugc
van chuyén theo dong nuéc mua vao hé thong
song Sai Gon.

3.3. Ham leong cdc dang kim loai nang trong
tram tich

Két qua phan tich cac dang KLN cho thiy Ag
ton tai & ca 5 dang véi % tuong tu nhau & ca hai
mua mua va kho. Pdi véi Ba ton tai chu yéu ¢
dang F5 chiém 72,38% (mua mua) va 76,53%
(mua kho). Cr ton tai & hai dang F4 va F5 lan
luot 1a 50,58 va 49,42% (mua mua), 59,43 va
40,57% (mua kho). Tuong ty Cr, Cu ciing ton tai
hai dang F4 va F5 véi ty 1& 1an luot 12 97,67 va

a)

Zn

Pb

60 80 100

%

40

Zn

Pb
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2,33% (mua mua), 97,29 va 2,71% (mua kho).
Twong tu Cr va Cu, Li ton tai chii yéu & dang F4
va F5 voi ty 1€ 43,85 va 52,13% (mua mua),
40,32 va 46,08 % (mua khd). Mn ton tai & ca 5
dang vao mua mua F1 (55,47%) > F2 (23,49%)
> F4 (12,74 %) > F5 (6,39%) > F3 (1,91%) va
mua khdo F1 (56,62%) > F2 (27,85%) > F3
(7,11%) > F4 (6,45%) > F5 (1,97%). Bdi véi Pb
ton tai chu yéu ¢ dang F4 véi ty 16 99,3 % vao
mua mua, déc biét vao mua kho khong phat hién
cac dang kim loai tOn tai. Zn tdn tai & ca 5 dang
vao mua mua F4 (33,80%) > F2 (30,41%) > F5
(16,12%) > F1 (13,66%) > F3 (6,01%) va mua
khé F2 (32,75%) > F1 (28,16%) > F4 (18,50%)
> F3 (13,31%) > F5 (7,28%) (Hinh 3).
b)

40 60 80 100

%

Em F]l w2 s F3 =S F4 =3 F5

Hinh 3. Ham lugng céc dang KLN trong trim tich song vao mila mua (a) va mua kho (b).

Kim loai Ba ton tai cha yéu ¢ dang F5 cho
thdy kha ning gay nguy hiém ddi v6i hé sinh vat
thay sinh do c6 thé tai nhiém trong moi truong
[29] Dong thoi chiing minh Ba bi chi ph0| boi
céc ngudn ty nhién do thanh phan F5 lién két véi
cac thanh phan c6 trong méi truong tram tich gay
6 nhiém KLN. Dbi véi Cr chu yéu tap trung &
dang F4 va F5, cho thay ngudn 6 nhiém tir tyr
nhién Cac nghién ctru khac dugc thuc hién ¢ Tay
Ban Nha, Singapore ciing cho thiy Cr dugc tim
thiy chi yéu ¢ ph::m F5 trong tat ca cac mau
[30, 31]. Nhimng két qua nay chi ra rang Cr ¢
mdi lién hé mét thiét véi cau trac tinh thé cua

tram tich, vi vdy cac thanh phan trong méi
truong trAm tich 1a nguyén nhan chinh giy 6
nhiém KLN. Cu, Pb cha yéu ton tai & dang oxy
hoéa trong tram tich luu vuc song Sai Gon ching
minh Cu lién két véi chét hitu co twong dbi cao
[32]. Ty 1¢ dang trao ddi trong Mn cao cho thiy
luong 16n Mn ¢6 thé dugc giai phong vao nudc
sau qua trinh trao doi ion va lién két cacbonat khi
mdi truong mang tinh axit v6i cac ngudn [33].
Dbi voi Zn, vao mila mura thanh phén lién két véi
cac hop chét hitu co véi ham lugng cao nhét cho
thdy chét thai sinh hoat 4 ngudn thai Zn tai khu
vuc nghién ctru, do kha ning 1én két voi thanh
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phan hiru co trong nudc thai cao [32]. Vao mua

khé mirc Zn cao nhat ton tai & phan lién két

cacbonat chirng minh cacbonat la chat thai Zn
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quan trong trong luu vic song Sai Gon, day la
nguoén 6 nhiém ty nhién trong méi trudng trim tich.
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Hinh 4. Chi s6 HQ, PECq cua KLN trong tram tich séng vao mua mua (a, b) va kho (c, d).

3.4. Banh gic mirc d¢ 6 nhiém kim logi nding trong
tram tich luu vuc séng Sai Gon

3.4.1. Danh gia mirc do 6 nhiém kim logi
ndng trong tram tich theo cdc tiéu chudn

Ap dung Quy chuan ky thuat qudc gia vé
chat luong tram tich ciia Viét Nam (QCVN 43:
2017/BTNMT) va “Compilation of Sediment &
Soil Standards, Criteria & Guidelines 1999 do
b6 moi truong Hoa Ky ban hanh dé danh gia chat
luong trAm tich cho muc dich bao vé doi séng
thuy sinh, trén co so phan tich 13 vj tri thu mau
tram tich luu vuc séng Sai Gon qua hai miia mua
va kho. Két qua khao sat cho thdy ham luong cac

KLN vao mua mua déu vuot tiéu chuan. Vao
mua khd phat hién ba KLN khong vugt tiéu
chuén bao gém Cr, Cu, Pb.

3.4.2. Panh gia mic do 6 nhiém kim logi
ndng trong tram tich theo cdc chi sé rii ro

Céc chi sb rai ro 1a cong cu gitp giam sat
chat luong méi tredng va dam bao tinh bén virng
trong tuong lai. Cac chi s6 duogc st dung trong
nghién ctru dé danh gia 6 nhidm KLN ning trong
tram tich luu vuc séng Sai Gon bao gdm HQ,
PECq, lgeo, PLI, CF va RAC.

Chi s6 HQ da dugc ap dung dé xac dinh mbi
de doa do KLN gay ra. Vao mua mua, gia tri
HQ > 1 dugc phat hién déi voi Cr, Cu, Mn va
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Zn, cac KLN con lai dat gia tri < 1 (Hinh 4a).
Tuy nhién, vao mua kho gia tri HQ cta hau hét
cac KLN déu < 1 (ngoai trir Mn: 2,83) (Hinh 4c).
Két qua tinh toan HQ cho thiy cac KLN, dic biét
12 Mn 1a kim loai gdy 6 nhiém déng lo ngai dbi
véi suc khde con nguoi ¢ luu vuc song Sai Gon,
nhét 1a vao mua mua. Ngoai ra, PECq dugc danh
gia cho thiy vao mua mua chi phét hién vi tri S1
gay bat loi trung binh, c4c vi tri khao sat con lai
& murc bét 1oi cao (Hinh 4b). Tuy nhién, vao mua
kho KLN chi gdy anh huong bat lgi & mic thap
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(S9 — S13) va murc trung binh (S1 — S8), khdng
phat hién mirc d6 cao (Hinh 4d). Twong tu, tai
An D9, Kumar va cdng su [34] da bao céo gia tri
HQ cua cac KLN nhu Fe, Cu, Co, Mn, Ni, Pb,
As, Cr tac dong c6 hai trong trAm tich. Ngoai ra,
HQ di dugc tinh toan dé danh gia rui ro st khoe
lién quan dén cong viéc nao vét trim tich ciia
hai dong d6 thi & phia bac Ba Lan cho thay
Cr ¢6 nguy co cao nhat d6i véi stic khoe con
ngudi [35].
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Hinh 5. Chi s Igeo ctia KLN trong tram tich séng vao muia mua (a) va kho (b).

banh gia mure d6 6 nhidm théng qua chi sb
lgeo cho thiy Ag la kim loai gay rui ro 6 nhiém
rat nghiém trong ddi véi tram tich luu vuc song
Sai Gon (lgeo = 12,45) trong ca hai mua mua va
kho. D6i voi mua mua, gid tri Ige ctia Ba < 1
ching minh mirc d6 6 nhiém nhe, kim loai Cr,
Cu, Mn, Pb duoc xac dinh & murc 6 nhiém trung
binh va Li, Zn giy 6 nhiém niang (p < 0,0001)
(Hinh 5a). Trong mua kho, mirc d9 6 nhiém dugc
x4c dinh khong c6 rii ro giy 6 nhiém (Ba, Cr,
Cu, Pb) va mic 6 nhiém trung binh (Li, Mn, Zn)
(p <0,0001) (Hinh 5b).

Tai Dai Loan, Chen va cong sy [36] cling da
b4o céo gid tri Igeo trong trdm tich Cang Cao
Hung dugc phan loai mirc 6 nhiém rat nghiém
trong chi lién quan dén Hg, 6 nhiém ning dbi véi
Cd trong khi 6 nhiém trung binh dugc ghi nhan
do Cu.

Theo Angula [37], PLI c6 thé dua ra u6c tinh
vé hién trang 6 nhiém KLN va c4c hanh dong can
thiét nén duoc thuc hién. Do d6, chi sb tai luong

6 nhiém PLI dugc tinh toan cho timg vi tri nghién
clru trong cac mau tram tich luu vuc séng Sai
Gon vao mua mua va kho (Hinh 6). Gia tri PLI
> 1 thé hién d4u hiéu 6 nhiém, trong khi PLI < 1
cho thdy khong 6 nhiém. Gia tri PLI ghi nhan dbi
v6i tram tich luu vyc séng Sai Gon va miia mua
déu > 1 cho thdy mirc d6 suy thoi dang dan gia
tang tai khu vuc nghién ctu (Hinh 6a). Tuy
nhién, vao mua khé gia tri PLI cua tat ca cac
KLN déu = 0 chimg minh hién trang nguyén so
khong bi anh huéng do 6 nhiém KLN tir cac
ngudn thai trén dat lién (Hinh 6b).

PLI tinh toan tai cac dia diém thu mau tram
tich luu vuc song Sai Gon vao mua mua cao hon
tram tich ho Nasser & Ai Cap cho thdy hoat dong
clia con ngudi trong va xung quanh hd dang ¢
mirc thip [22]. Twong tw, pham vi PLI trong tram
tich doc theo dong kénh Nakivubo chay qua khu
d6 thi va khu cong nghiép 1a 1,25-2,5 cho thay
khu vyc dang bi suy thoai nhung van thip hon
nghién ctru hién tai [38].
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Hinh 7. Chi s6 ICF va GCF cua KLN trong tram tich song vao mua mua (a, b) va khé (c, d).
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Bén canh d6, ICF va GCF da dugc 4p dung
dé danh gia kha dung sinh hoc cua 08 kim loai
trong tram tich song Sai Gon (Hinh 7). Do ICF
¢6 thé phan 4nh rii ro 6 nhiém kim loai [39].
Trong mua mua, Cu ¢6 mic do anh huong rat
16n (ICF = 36,35), gia tri ICF tinh toan ddi véi
cac KLN trong tram tich theo thtr tw Cu>Mn > Zn
> Ag > Cr > Li>Ba>Pb (p <0,0001) (Hinh 7a).
Gia tr1 ICF vao mua kho cao hon mua mua véi
Mn 1d KLN c¢6 mtrc anh huong 16n nhat (ICF =
83,49), xu huéng giam dan ICF lan lugt 1a Mn >
Cr>2Zn>Ag>Li>Ba>Cu>Pb(p<0,0001)
(Hinh 7¢). P6i v6i GCF, vao miia mua chi phat
hién vi tri S1 va S12 mang murc do rui ro 16n, cac
KLN con lai duge xac dinh muc d6 rui ro rat 16m
(GCF > 24) (Hinh 7b). Dic biét vao mua kho hau
hét cac KLN déu mang rii ro rit 16n dbi v6i trim
tich Iuu vuc song Sai Gon (Hinh 7d). Chi sb 6
nhiém GCF dugc tinh toan tir gia tri ICF cho thay
cac vi tri thuong nguén va ha nguén bi tac dong
manh boi cac chat 6 nhiém KLN. Kha ning tich
lity KLN trong trim tich bat ngudn tir diém thai

a)
50
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gan dau vao, va sau d6 phan tan trong khu vuc
v6i ham luong thap hon [40].

Tuong ty, RAC la cong cu st dung dé danh
gia cac rui ro sinh thai tiém an do KLN géy ra
[41]. Do do, rui ro sinh thai trung binh cta Ag,
Ba, Cr, Cu, Li, Mn, Pb va Zn da duogc xac dinh
trong trAm tich song Sai Gon theo cac gia tri
RAC. Céc kim loai nay dugc dua vao hé théng
song chil yéu théng qua cac hoat dong cia con
ngudi, giy rui ro sinh thai déi voi hé sinh vat
thuy sinh dia phuong [8]. Két qua tinh toan RAC
vao muia mua cho thay rui ro sinh thai cao boi Cu
(36,35%) va trung binh bdi Mn (14,11%), cac
KLN con lai & mirc khong rii ro dén rai ro thap
(p < 0,0001) (Hinh 8a). Tuy nhién RAC c6 su
thay d6i gitra cac KLN vao mua kho, trong d6
Mn duge xac dinh rui ro rit cao (83,49%), Crva
Zn mang rui ro trung binh (16,92 va 15,32%), Ag
va Li rai ro thap (4,09 va 1,24%), cac KLN con
lai khong phat hién i ro (< 1%) (p < 0,0001)
(Hinh 8b).

b)

80 +

(=2}
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'
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Ag Ba Cr Cu Li

8

Mn Pb Zn

Hinh 8. Chi s6 RAC cta KLN trong tram tich song vao mua mua (a) va khé (b).

3.5. Moi quan hé giita cdc déc tinh héa Iy va kim
logi nang trong tram tich

KLN c6 thé dugc tich lity trong trim tich
thong qua cac qua trinh hap phu, tao phirc v6 co
hoic hitu, bi tac dong boi két cau va hoa 1y trim
tich. Do d6 phan tich tuong quan Pearson da
dugc thyc hién nham danh gia anh huong cua két
céu, pH, EC va CI' ddi voi su phéan bd ctia KLN
trong trAm tich (p < 0,05) (Bang 3). Két qua phan

tich thé hién mbi twong quan duong manh gitra
Ba, Cr, Li, Pb va Zn chirng minh rang cac KLN
duoc lién két voi nhau va c6 ngudn giy 6 nhiém
tuong tu trong tram tich luu vic song Sai Gon.
Méi tuong quan duong cua Pb v6i ham lugng
thit (r= 0,47) ciing da dugc quan sat (Bang 3)
cho thiy 4i lyc ctua Pb vai phan thit trong trim
tich. Khong phat hién mdi tuong quan dang ké
gilta phan cat va sét vi ham luong KLN, cho
thdy cac thanh phan nay khong kiém soat su
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phan bd KLN trong tram tich luu vuc song Sai
Gon. Ngoai ra, pH ¢ anh huong dang ké dén sy
6n dinh ciia KLN trong tram tich [42] trong mi
tuong quan am voi Cu (r = -0,48) va Zn
(r = -0,54). Pic biét, EC it anh huong dén sy
phan bd phan kim loai ctia hau hét cac KLN.
Ngoai ra, ham lugng CI" thé hién mdi tuong quan
duong véi Ag (r= 0,51) va tuong quan am voi
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Ba (r = -0,69), Cr (r = -0,5), Cu (r = -0,62), Li
(r=-0,57), Pb (r=-0,45) va Zn (r=-0,64) (Bang 3).
Két qua phan tich twong quan ching minh tinh
kha dyng sinh hoc cia KLN trong tram tich bi
anh hudng bdi moéi truong hoa ly [43, 44], nén
viéc danh gia tic dong cua cac tham s hoa 1y
trong moi trudng di véi tich lity sinh hoc KLN
1a diéu quan trong.

Bang 3. Hé sb twong quan Pearson (r) ciia KLN va thong sb hoa 1y trong tram tich luu vuc song Sai Gon

Ag [Ba |cr |cu L |mn [P |zn tch‘;t ;‘l’; Thit | Sé&t |pH |EC | cCF
Ag | 100 |-053 | -053 | 046 | -055 | -022 | -045 | 046 | 020 | -012 | 011 | 009 | 023 | 033 | 051
Ba |-053 | 100 | 094 |088 |094 | 037 | 074 |084 |-011|-031 | 024 |000 |-035|013 | -069
cr |-053 094 | 100 |096 |09 | 035 | 077 |092 |-023|-024 031 |-000]-038 013 |-065
Cu |-046 |08 | 096 | 100 | 091 | 030 | 075 | 094 |-028 | 027 | 037 |-010 |-048 | 016 | -062
Li |-055 |09 |096 |091 | 100 | 054 | 079 |08 |-022|-030 | 033 |-004]|-027]02 |-057
Mn | -022 | 037 | 035 |030 |054 | 100 | 038 |007 |-018 | 031 | 032 | -009 | 030 | 036 | 0,10
Pb |-045|074 | 077 | 075 | 079 | 038 | 100 | 066 |-031 | -048 | 047 | 004 |-017 | 000 | -045
Zn | -046 | 084 | 092 | o094 |08 |007 | 066 | 100 |-025 | 011 | 028 |-016 | -054 | 007 | -064
Ca | 010 | 001 | 023 | 028 | -022 | 018 | 031 | 025 | 100 | 052 | 094 | 06 | 001 | -035 | 015
Cat | 012 | 031 | 024 | 027 | -030 | 031 | 048 | 011 | 052 | 100 | 073 | 062 | 017 | -009 | -001
Thit | 011 | 024 | 031 | 037 | 033 |032 | 047 | 028 |-094 | -073 | 100 | 016 | 005 | 028 | 010
st | 009 |000 | 009 | 010 | -004 | 009 | 004 | 016 | 016 | 0,62 | 016 | 100 | 0,16 | 0,04 | 003
pH |023 | -035 | 038 | -048 | -027 | 030 | 017 | -054 | -001 | 0,17 | 005 | 016 | 1,00 | -0,08 | 053
EC |033 | 013 | 013 | 016 | 020 | 036 | 000 | 007 |-035 | -009 | 028 | 004 | -008 | 100 |-002
cr |os1 | -069 | 065 | -062 | -057 | 010 | -045 | -064 | -015 | 0,01 | 010 | 003 | 053 | -0,02 | 1,00

Phén in d4m thé hién hé s6 twong quan c6 y nghia théng ké (p < 0,05)

4. Két luan

Tram tich luu vuc séng Sai Gon mang tinh
axit va phan thit chiém wu thé trong thanh phan
co gioi. Phan tich KLN (Ag, Ba, Cr, Cu, Li, Mn,
Pb va Zn) trong cac miu tram tich tir 13 vi tri
song Sai Gon cho thdy ham lugng thay doi theo
khong gian va thoi gian. Ham lugng KLN trong
tram tich luu vuc song Sai Gon vao mila mua cao
hon mua kho va cac khu vuyc trén thé gidi véi
mirc d6 6 nhiém Mn nghiém trong va cac KLN
khéc Zn, Cu, Pb. Trong d6, phan lién két v6i cac
hop chit hitu co chiém wu thé trong cac KLN

chtng minh chét thai sinh hoat déng gop vao
ngudn gay 6 nhiém KLN tai luu vuc song. Két
qué tinh toan cac chi s6 ruii ro cho thy tram tich
ctia séng bi 6 nhiém nghiém trong bai kim loai
Mn, Ag, Cu. Trén co so phan tich diéu kién moi
truong xung quanh luu vuc song, KLN phat hién
trong tram tich khu vuc nghién ctru cha yéu do 6
nhidm coéng nghiép va sinh hoat. Két qua nghién
ctru 13 co s& dit liéu giup cac nha quan 1y dé xuit
céc bién phap giam thiéu 6 nhiém KLN phu hop
v6i hién trang chét luong tram tich tai luu vuc
sbng Sai Gon, dac biét 1a cac hoat dong xa thai
vao moi truong song.
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Lo1i cam on

Nhom tac gia xin chan thanh cam on Vién

Khoa hoc Cong ngh¢ va Quan ly Méi truong
(IESEM) — Truong Dai hoc Cong nghiép Thanh
phé H6 Chi Minh Viét Nam (IUH) da tao diéu
kién co s vat chét, trang thiét bi cho qua trinh
thi nghiém, phan tich. Chung t6i ciling xin cam
on cac sinh vién va can bo tai IESEM da hd tro
nhiét tinh trong qua trinh 14y mau va thi nghiém.
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