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Tém tit. Kim loai ning trong tram tich ha luu Song Vam Thuat tiém 4n gay rai ro cho hé sinh thai Séng
Sai Gon. Do d6, nghién ctru duoc thyuc hién dé danh gia ton lwu chat 6 nhidm kim loai nang (Cd, Cr, Cu,
Pb, Zn) tai vung ctra song ndy. Cac phuong phap danh gia dya trén Quy chuin Viét Nam (QCVN)
ngudng khuyén cao cua Cyc Bao vé Moi sinh Hoa Ky (US EPA) cting nhu céc chi s6 nén, bao gom hé so
lam giau- EF, chi s6 6 nhidm-CF, chi sé tich tu dja chat- Igeo, chi sé tai lwong 6 nhidm- PLI, 7 mau trim
tich dugc thu trong thang 3 nam 2022 vao thoi diém luc triéu xudng. Két qua nghién ctru cho thay, ham
luong cac kim loai nang Cd, Cr, Cu, Pb, Zn trong trim tich dao dong lan luot 1a 1,08 - 1,93 mg/kg, 32,4 -
66,2 mg/kg, 2,3 — 10,5 mg/kg, 289 — 703 mg/kg. Trong d6, ham luong Cd, Cr, Cu, Pb, hau hét chwa vuot
giéi han cho phép theo QCVN 43/2017 ngoai trir Zn. Theo ngudng khuyén cdo ciia US EPA thi ¢6 Cd, Zn,
Cr vuot muc. Chi s6 EF x4c nhan 6 nhidm cha yéu do con ngudi gay ra. Chi sé CF, Igeo khang dinh Cd,
Zn va Pb 6 nhiém & muc cin xem xét hay 6 nhiém cao. Chi s6 PLI cho thiy mirc d6 6 nhidm ha luu Séng
Vam Thuét tién trién theo xu hudng 6 nhidm cao.

Tir khéa: Chi s6 EF, CF, Igeo, tram tich, kim loai ning, Song Vam Thuat

1. GIOI THIEU

Kim loai ndng va cac hop chat kim loai ning dang 1a mot mdi quan tdm ddi v6i cic nha nghién ctru moi
truong trén Thé gidi trong nhitng nim gan day do tinh doc hai ctia ching [1]. Cac séng chay qua cac ving
d6 thi tiép nhan nuéc thai cong nghiép va nude thai sinh hoat tryc tiép ma khéng qua xir Iy thuong chira
céc kim loai nidng va doc hai (thay ngan, chi, crom, k&m va dong) giy hai cho sirc khoé ctia con ngudi va
moi truong 1au dai. Méc khac, trong cac hé sinh thai nudc, ty 1€ cac kim loai ndng hién dién dudi dang cac
jon hoa tan thap vi hiu hét cac kim loai dugc ling dong trong cac tram tich lién két. Ngoai ra, cac kim loai
nang trong tram tich co thé duoc giai phong va di vao cac hé théng thuy sinh do thay d6i diéu kién chang
han nhu x4o tron, 46 pH va gdy 6 nhiém thir cip [2]. Trong thuc té, cac nghién ctru vé 6 nhidém kim loai
ning trong tram tich song ¢ Viét Nam nhu Kénh Tan Hoa — Lo Gém, cau Hau Giang cho thiy ham luong
mdt s6 kim loai nang nhu Zn, Cr va Cu [3]; hé thong S6ng Sai gon — Pong Nai doan qua Séng Thi Vai [4]
Séng Thi Vi va Rimg ngap man Can Gio [5], S6ng Sai Gon [6] déu cho thay c6 ton luu ctia cac kim loai
nang Cu, Pb, Cr, Zn.

S6éng Vam Thuat 1a mot chi nhanh tryc thudc séng Sai Gon, hién nay mirc 6 nhiém ting cao do tiép nhan
ngudn nudc thai tir cac khu d6 thi, khu dan cu, khu cong nghiép ven hai bén séng [7]. Ha luu Séng Vam
Thuét 1 khuc séng rong nhét (rong 40 m) chay qua Quén 12 va Quan Go Vap. Theo bao céo ciia Chi cuc
Béo vé mdi truong Thanh phd H6 Chi Minh nam 2016, két qua kiém tra chat lugng nudc & 2 vi tri An Loc
va Tham Luong c6 ham luorng amoni, COD vuot quy chuan cho phép, ham lugng DO thap. Cac phuo‘ng
phép danh gia rui ro 6 nhiém kim loai nang trong trAm tram tich dya trén tong ham lugng kim loai phd bién
thong qua cac hudng dan chit luong trim tich nhu QCVN 43/2017, khuyén cdo ngudng ciia US EPA va
cac chi s6 nén [8] da dugc nghién ciru trude dé bao gdbm EF [9]; Cr [10] PLI [11]; lgeo [12]. Tuy nhién, cac
nghién ctru vé& 6 nhiém kim loai ning trong tram tich ha luu Séng Vam Thuat con thiéu thong tin va chua
duoc thuc hién.

Do d6, muc tiéu chinh cua nghién ctru nay 14 x4c dinh ndng d6 ciia nim kim loai ning bao gdbm Cu, Zn, Cd,
Cr va Pb trong tram tich mat & ha luu Song Vam Thuat. Mirc d6 6 nhiém do cac kim loai ndy dugc xac dinh
va danh gia dua trén cac qui chuan, ngudng cho phép ciia Hoa Ky (US EPA), ciing nhu c4c chi sé tiép can
nén bao gdbm EF, CF, PLI, va Igeo. Nhiing két qua ciia nghién ctru c6 thé hitu ich cho cac cudc didu tra
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trong tuong lai vé kim loai ning trong hé sinh thai song, quan 1y 6 nhiém kim loai ning va xay dung chinh

sach bao vé ngudn nudce cap sdng Sai Gon hop 1i va an toan.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap nghién ctru thue dia

2.1.1. Phwong phdp thu va xir Iy mdu tram tich

Qua4 trinh thu mAu trdm tich dugc tham khao theo Tiéu chuan Viét Nam TCVN 6663-15: 2004 (1SO 5667-
15: 1999) Chét lugng nudc — Lay mau - Phan 15: Hudng dan bao quan va xir Iy mau bun va trim tich [13].

Béang 1: Toa d9 cac diém léy mau

. Toa do
STT Vi tri
X (N) Y (E)

VT1  Bén hiru cira S6ng Sai Gon 10°51'07.5"N 106°40'58.1"E
VT2  Béntacira SOng Sai Gon 10°50'01.3"N 106°41'56.0"E
VT3  Gan miéng cong thiy lgi, Quan 12 10°49'49.4"N 106°41'44.8"E
VT4  Gan cbng xa, cau sat An Phu Pong 10°50'14.4"N 106°41'25.2"E
VTS5  Cira song nhanh, nuéc den 10°50'29.6"N 106°41'28.4"E
VT 6  Gan cau An Loc, cum dan cu 10°51'07.5"N 106°40'58.1"E
VT7  Séng nhanh KDC Nam Long 10°51'12.2"N 106°40'34.4"E

Mau dugc thu trong thang 3 nam 2022 vao thoi diém luc triéu xuéng. Cac vi tri léy mau thudc khu vuc ha
Iru Song Vam Thudt cling v6i toa dd duoc trinh bay chi tiét trong Hinh 1, Bang 1. Mau duoc 1iy cach mép
bo khoang 15 — 25m dé tranh bi anh hudng bdi xac thuc vat, 14 cay, tac dung clia anh sang mat troi khi triéu
xudng, vi tri thu mau khéng qué xa bo dé giam tac dong ctia dong chay manh dén thanh phén lay, dam bao
tinh dai dién cho mau tram tich [14]. Chiéu sau ldy mau 0 — 10cm, khu vuc 14y miu c6 duong kinh 10 m,
ldy 5 mau & 4 goc véi tim dudng chéo va tron 1dy 1 mau t6 hop theo Ohio EPA (2001) [15]. Cac mau trAm
tich duoc thu tai 7 vi tri. Mau sau khi thu loai bo sgi &, manh vun thu’c vat bang sang 1mm va bao quan
trong tui PE ¢ nhiét ¢ 4°C. Phu’ong phép sang su dung 1a sang c6 4n bang tay (press selvemg) va khéng
them nude vao bun déat khi sang dé tranh thay d6i vé& ndng do chit 6 nhidm. Luong mau to hop tram tich

can lay 13 20 lit/mau. Mau duoc lam cho dong nhit va sau d6 tach ra dé riéng cho timg muc dé thi nghiém
[16].
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Hinh 1: Vi tri thu mu trdm tich. VT: cac vi tri thu mau tridm tich trén S6ng Vam Thuat
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Mau tram tich dung cho phan tich ham lugng céc kim loai ndng dugc phoi kho tu nhién. Sau do6 séy 105°C
cho dén khdi lwong khong d6i. Mau dugc nghién, sang véi sang c6 kich thude 16 0,5 mm. Mot lugng miu
1,0 gam dugc phan huy bang hdn hop ciia H20,, HCI va HNO3 theo phuwong phap dugce mé ta boi Saeed;
and Shaker (2008) [17] va dugc bao quan trong tii lanh cho dén khi phan tich.

2.1.2. Phwong phdp phdén tich

Chi tiéu ham am trong tram tich dugc phan tich theo ASTM D 2216 — 98 [18], cac chi tiéu kim loai ning
phan tich theo APHA [19], pH nuéc theo ASTM D1293-95, d6 min theo TCVN 6194. Tong cacbon hiru
co (TOC) cua tram tich theo phuong phap Walkley Black [20]. pH cua tram tich theo TCVN 5979:1995 —
ISO 10390:1993.

Ham lugng céc kim loai Cd, Cr, Cu, Pb, Zn, Al, va Fe dugc xac dinh béng quang phd phat xa plasma két
hop cam ung (Inductively coupled plasma - optical emission spectrometry - ICP —OES).

2.2. Phwong phap danh gia chét hegng tram tich

2.2.1. Pdnh gid theo qui chuin va hwéng dén chat lweng tram tich (SQG)

Danh gida SQG theo cac tiéu chuan: (1) QCVN 43:2017/BTNMT-Quy chuan k§ thudt qudc gia vé chat
lugng tram tich va (2) Khuyén cdo chat lugng tram tich d6i vai kim loai nang theo Wisconsin, US EPA
[21].

2.2.2. Pdnh gid céc chi sé phwong phdp tiép cdn nén

H¢ s6 lam giau EF (Enrichment Factor)

Hé s6 EF nham ho tro xac dinh cac chat 6 nhiém c6 ngudn gdc tu nhién hay nhén tao qua d6 dinh hudéng
quan 1y va xir Iy cac chét 6 nhiém nay hop ly hon. EF da dugc sir dung trong Cac nghlen ctru [22, 23, 24,
25] va duogc tinh toan theo cong thirc (1). Neu hé s 1am giau EF< 1,5 thi ngudn gbc 6 nhidm tir tw nhién va
EF > 1,5 thi ngudn gdc 6 nhidm tir cac ngudn phat thai tir hoat dong ciia con ngudi.

G,

(%)nén W

Trong d6, Cw/Al 1a ham lugng nguyén tb khdo sat va ham lugng nhom c6 trong mAiu va c¢6 trong mau nén
va Al hay Fe trong nghién ctru nay la cdc mau nén. Bang gid tri tham khéo thuong duoc sir dung theo ham
lugng nén theo 16p vo luc dia [26] trinh bay trong Bang 2

EF =

Bang 2: Gia tri KLN trong nén dia hoa tram tich ctra song (mg/kg)
Tiéu chuin dia hoa Fe zZn Pb Cu cd Cr Al
Tiéu chuan da phien sét [27]. 46700 95 20 45 0,3 90 -

L6p vo luc dia [26]; 56000 70 125 55 012 100 82300
(the continental crust)

Chi sé tich tu dia chit 1geo (Geoaccumulation Index)

Chi s6 tich tu dia chit I duoc ding dé xac dinh mirc d6 cua cac chat 6 nhiém trong trim tich [27, 28] va
da duoc sir dung trong cac nghién ctru trude day [5, 22, 24, 29]. lgo duoc tinh theo cong thirc (2). Néu gia
tri lgeo< O thi dia diém nghién ctru khong 6 nhiém. Gia tri Igeo ndm trong pham vi 1<lgeo<2 thi biéu hién tinh
trang 6 nhidm trung binh. Khi tiéu chuin dia héa ndm trong pham vi 0<lgeo<1 thi dia diém nghién ciru d6
¢6 thé 6 nhiém tir mirc d6 trung binh dén muc do vira.

n
— 2
o = log, 1,5B, @

Trong d6, Cn 1a ham luong chét 6 nhiém trong trdm tich; B, ham luong chat 6 nhiém trong mau nén [26].
Chi 56 tdi lwong 6 nhiem PLI (Pollution Load Index)
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Chi s6 PLI ding dé danh gia xu huéng din bién 6 nhiém nhanh hay cham va da dugc st dung trong cic
nghién ciru [30, 31]. Khi chi s6 tai lwong 6 nhidém 16n hon 1 (PLI > 1) chét 6 nhiém c6 xu hudng tién trién
nhanh.

1

PLIv;’ tri = (Cfl X sz X X Cfn)H ©)
1 4
PLID(I luvu = (PLIVT]. X PLIVTZ X ... X PLIVTTI,)H
Trong dé, Cr la chi s6 6 nhiém (Contamination Factor), n 1a sb nguyén t6 khao sét.
Cf — Ckém loai (5)
nén

Trong d6, Ckim loai 18 ham lugng kim loai trong tram tich. Cu, thuong sir dung da phién trung binh theo
nghién ctru ctia Turekian va Wedepolh (1961) hay nén theo 16p vo luc dia [26]. Mirc d6 danh gia khi Ci<1
khong hodc 6 nhiém thap; 1 dén 3 1a 6 nhiém trung binh; 3 dén 6 1a 6 nhiém can xem xét; >6 1a 6 nhiém
cao [27].

2.3. Xir ly s6 liéu

Céc 56 liu thu thap dwoc tp hop va xii 1y théng ké mo ta bang phan mém Excel 2016. Str dung phan mém
SPSS 20.0 d¢ phan tich twong quan Pearson gitra cac chi ti€u trong tram tich.

3.KET QUA VA THAO LUAN
3.1. Ton lwu kim loai ning trong tram tich

Két qué xac dinh ham luong Cd, Cr, Cu, Pb, Zn trong mau trim tich vung ha luu song Vam Thuat duogc
trinh bay trong Bang 3. Két qua cho thiy ham lugng Cd trung binh 1,48 mg/kg, dao dong trong khoang
1,08 dén 1,93 mg/kg, két qua twong dong voi nghién ctru cia Hoang Thi Thanh Thuy va cong sy (2007) &
Kénh Tan Hoa- Lo Gom, dao dong 0,04 — 2,10 mg/Kkg [3]; Cr co gia tri trung binh 47,64 mg/kg, dao dong
tir 32,39 dén 66,17 mg/kg, két qua twong tu ciing dugc tim thdy & Kénh Nhiéu Loc — Thi Nghé; ham lugng
Cu trung binh 13 4,49 mg/kg dao dong tir 2,27 dén 10,45 mg/kg, két qua thu duge 1a thip hon rat nhiéu ¢
c4c kénh, song trong pham vi Thanh phé H6 Chi Minh. Diéu nay c6 thé dugc cho 1 do qué trinh db thi
nhiéu canh déng ndng nghié€p doc theo Song Vam Thuat khong con, viéc st dung cac thudc diét ndm géc
ddng khong con sir dung [32]. Ham lugng Pb trung binh 12 41,96 mg/kg, dao dong 27,76-54,44 mg/kg, két
qua thu duoc cao hon trong nghién ctru cia Hoang Thi Thanh Thily va cong su (2007), nguyén nhan cé thé
1a c6 nhiéu co so phé liéu, tai ché chi hoat dong doc theo Song Vam Thuét & Quan T4n Binh, Quan 12 di
xa thai truc tiép vao song. Ham luong Zn trung binh 1a 473,40 mg/kg, dao dong tir 289,05 dén 703,04
mg/kg, két qua tuong dong véi tram tich thu tai Kénh Tham Lwong — Bén Cét dao dong 84 — 943 mg/kg
[3]. Su khac biét vé nong do kim loai ning gitra tram tich trong nghién ciru nay va trim tich tir cc con song
c6 thé 1a do dia diém 1y mau, mirc d6 6 nhidm, dic diém khu vure va cac hoat dong ciia con nguoi [2].

Bang 3: Ham luong cac kim loai ning trong tram tich ha luu séng Vam Thuét (mg/kg)

Vi tri TOC Cd Cr Cu Pb Zn Al Fe
VT1 4,44 1,28 384 10,45 49,1 311 9492 53125
VT 2 5,18 1,37 37,1 4,10 33,2 289 8529 46678
VT3 6,27 1,93 66,2 4,41 46,9 703 10989 46594
VT4 4,50 1,73 56,9 3,96 54,4 537 12309 64092
VT5 4,65 1,38 43,5 3,16 415 392 9126 42921
VT6 6,19 1,59 59,0 2,27 40,8 681 10823 45595
VT7 1,75 1,08 32,4 3,08 27,8 401 5556 25142
Trung binh 4,71 1,48 47,64 4,49 41,96 473,40 9546 46307
Min 1,75 1,08 32,39 2,27 27,76 289,05 5556 25142
Max 6,27 1,93 66,17 10,45 54,44 703,04 12309 64092
QCVN 43/2017 35 90 197 91,3 315
Ngudng EPA 0,99 43 32 36 120
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Trong nghién ciru, mau VT 3 ¢ tong ham luong kim loai ning theo khao sat 14 cao nhat (828,68 mg/kg)
trong d6 ham luong Zn, Cr, Cd cao nhit. Theo quan sat ddy 1a khu vuc céng xa khu dén cu Quén Binh
Thanh c6 thé chira nhiéu chat 6 nhiém da lang dong trong trim tich. Mau VT 2 c6 tong ham lugng kim loai
ning 1a thap nhét (370,01 mg/kg) va ciing ¢6 ham luong Zn thap nhat. Piéu nay c6 thé ly giai do mau thu
doc song, phia trai sat cira S6ng Sai Gon, nudce chay thuong xuyén nén it tich tu kim loai nang.

Téng ham lugng Zn phéan b trong ving ha luu chiém 83,2 % cao nhat, tiép dén 1a Cr (8,4%), Pb (7,4%),
sau d6 1a Cu (0,8%), Cd (0,3%) 1a thap nhat. Két qua twong tu ciing duoc tim thay trong nghién ciru cia
Hoang Thi Thanh Thuy va cong su (2007) cho két qua 1a tong ham lugng Zn 1a cao nhét, Cd 13 thap nhat
trong s6 cac kim loai nang [3]. Trong nghién ctru cua Li va cong sw (2022) cling cho két qua tuong tu [2].
Két qua phan tich mdi twong quan theo Pearson ¢ Bang 4 cho thay, Cd c6 mbi tuong quan ti 1¢ thuan ¢ muc
tuong ddi cao voi ham lugng hitu co trong tram tich va tong ham lugng Al, Fe. Piéu nay c6 thé cho thiy
lién két phirc chit hiru co va lién két hat sét chiém uu thé. Két qua trong tu ciing dugc tim thiy trong nghién
ctru cua Lei va cong su (2016) [33]. Cr twong quan tbt voi chat hiru co, két qua tuong tu ciing dugc tim
thy trong nghién ctru ctia Lei va cong sy (2016) [33]. Cu gan nhu khong c6 mdi twong quan rd rét véi pH,
TOC, hat sét. Két qua nghién ctru hoan toan khac véi cac nghién ctru khac cho ring Cu  thuong ton tai dudi
dang lién két hiru co [33, 35]. Diéu nay co thé giai thich do ham lugng Cu trong cac mau thu dugce rat thap
nén tuong quan vé dang ton tai kho xac nhan. Pb tuong quan cao voi tong ham luong Al Fe. Piéu nay cho
thdy dang ton tai Pb c6 thé chii yéu phan bd ¢ dang cong két véi cac hat sét. Két qua nghién ciru ciing phi
hop v6i nghién clru cua Phuong va cong su xdc nhén Pb chu yéu lién két voi phan sét (AL, Fe, Mn) trong
tram tich [34]. Dix liéu thu duoc ciing tuong dong nghién cuu vung cwra song Trung Quoc [33]. Zn c6 moi
tuong quan cao v6i pH, trung binh véi TOC. Piéu nay cho thay Zn c6 thé ton tai chu yéu o cac hydrox hay
carbonat. Nhan dinh tuong tu ciing dugc tim thdy doi v6i tram tich ctra Song Soai Rap cho két qua dang
lién két ZnCO; 1a nhiéu nhat [34].

Ham lugng Cd ti 1€ thuén v6i Cr ¢ mirc cao, va vura v6i Pb va Zn (Bang 4), trong khi do, lai ti 1¢ nghich voi
ham luong Cu. Piéu nay c6 thé dugc giai thich do ca Cd va Cr déu co6 mbi twong quan ti 1€ thudn cao véi
ham luong hitu co TOC nén da bi cung gitr lai trong tram tich. Ham luong Zn c6 méi twong quan ti 18 thuan
cao dang ké voi Cr. Didu nay co thé 1y giai do chat thai chira Zn dén tir sy an mon vt liéu thép ma kém va
rira troi ciia hé thdng dng nude, cac san pham chdng thim nude (k&m formate, oxit kém), chat khir mui va
my phém (nhu k&m clorua va oxide k€m), son va bot mau (oxide kém, kém carbonat, kém sunfua), myc in.

Bang 4: Mbi tuong quan cac chi tiéu trong trim tich

pH TOC, % Cd Cr Cu Pb Zn Al Fe
pH 1
TOC,% 0,049 1
Cd 0,484 0,766" 1
Cr 0,639 0,738 0,957™ 1
Cu -0,545 -0,034 -0,183 -0,262 1
Pb 0,086 0,470 0,656 0,612 0,412 1
Zn 0,843" 0,539 0,791" 0,919™ -0,432 0,342 1
Al+Fe -0,168 0,579 0,641 0,540 0,308 0,895™ 0,214 1

* Tuong quan c6 y nghia ¢ muc 0,05
** Tuong quan c6 y nghia & mtc 0,01

3.2. Panh gia 6 nhiém kim loai ning trong trim tich theo QCVN 43-2017 va khuyén nghi ciia EPA

Két qua danh gia hién trang ton Iuu kim loai Cd, Cr, Cu, Pb, Zn trAm tich ha Ivu Séng Vam Thuat theo
QCVN 43/2017 va theo EPA duogc trinh bay trong Hinh 2. Két qua cho thay so véi QCVN 43/2017 cac kim
loai Cd, Cr, Cu, Pb déu chua vuot gidi han cho phép. Riéng kim loai Zn c6 ham luomg déu vuot gidi han
cho phép, ngoai trir mau VT2. Cu thé, mdu VT3 va VT6 vuot 2,2 1an; mau VT 413 1,7 1an, VT 514 1,2 1an.
Ket qua tuong tur cling dugc tim thay trong nghlen ctru cia Hoang Thi Thanh Thuy va cong su (2007) cho
rang c4c mau thu tai Kénh Tau Hii - Bén Nghe déu vuot dao dong 405 — 854 mg/kg [3] Két qua cing cho
thay Cd vuot khuyen c4o EPA ¢ tat ca cac mau nghién ctru. Cuy thé, mirc vuot thap nhét 1,1 14n ¢ mau VT
7 va cao nhat 2,0 1an & mau VT 3, Hinh 2A. Bdi véi kim loai Cr ¢6 4/7 mau vuot giéi han khuyén co cua
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EPA ¢ cic mau VT 3, VT 4, VT 5, VT 6 trong d6 vuot cao nhat 14 1,5 1an & mau VT 3, Hinh 2B. Cic mau
khao sat kim loai Cu déu khong vuot gigi han theo khuyén cdo ciia EPA, Hinh 2C. Két qua nghién ctru
cling cho thay 5/7 miu c6 ham lugng Pb vuot gidi han khuyén cdo cua EPA, Hinh 2D. Trong khi 7/7 mau
c6 ham luong Zn déu vuot, Hinh 2E.
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Hinh 2. A. DPanh gia ton lru ham lwong Cd (A), Cr (B), Cu (C), Pb (D) va Zn (E) trong trim tich séng theo QCVN
& US EPA
3.3. Panh gia tinh trang 6 nhiém kim loai ning trong tram tich theo céc chi sb

H¢ s4 1am giau (EF) ’ ' ' ,
K&t qua danh gia theo chi s6 lam giau EF dugc trinh bay trong Hinh 3A va B. Két qua cho thay chi so EF
ctia Cd, Pb, Zn & cdc miu dao dong 1an lugt (92-133), (25-34), (39-85), Hinh 3A. Két qua cho thay cic chi
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s6 EF déu >1,5 cho thay ngudn gbc 6 nhiém Cd, Pb, Zn 13 do con nguoi. Két qua pht hop véi quan st thuc
dia khu vuc tiép nhan nguén nudce thai rat 16n tir cac hoat dong sinh hoat va san xuét cong nghiép. Nhan
dinh tuong tu ciing duoc tim théy trong bao céo cua Vivien va cong su cho rﬁng kim loai nang dugc thai ra
phan 16n béi cac hoat dong ciia con nguoi (nhidu ngudn) va kho phéan hiy [35]. Chi sé EF cua Cr, Cu dao
dong (3,3-5,0) va (0,3-1,6) (Hinh 3B). Két qua cho thiy 6 nhiém Cr do con nguoi, cic miu 6 nhiém Cu
dugc xem c6 ngudn gde ty nhién vi ¢6 EF<1,5t Riéng Cu & mau VT 7 gia tri EF>1.5, cho thay vi tri nay
6 nhiém do con nguoi vi mau VT 7thudc ha luu Song Vam Thuat, bai trAm tich 16n, bun tich liy lau dai
hon cac vi tri khac.
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Hinh 3 Chi s6 lam giau EF cua Cd, Pb, Zn (A) va Cu, Cr (B)
Chi'sé CF

Két qua tinh toan chi sé CF tir ham lugng kim loai ning trong tram tich nghién ciru va dit liéu nén theo 16p
vo luc dia [26], Hinh 4A va 4B cho thiy két qua tinh toan chi s6 EF ctia Cd trung binh 12,3, dao dong trong
khoang 9,0 — 12,1, nhu vay tit ca mau tram tich thu dugc dang trong tinh trang 6 nhiém Cd cao. Két qua
tinh toan chi s6 EF cua Zn trung binh 6,8, thép nhét 4,1 va cao nhat 1a 10,0 déu nim trong khoang 6 nhiém
va 6 nhiém cao. D6i voi Pb, EF trung binh 3,4, dao dong 2,2 — 4,4, két qua cho théy cac vi tri thu mau dang
trong tinh trang 6 nhidm trung binh va can xem xét. Chi s6 EF trong trudng hop cua Cr, Cu déu <1 nén 6
nhiém thap.
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, Hinh 4 Chi s6 6 nhiém CF cua Cd, Pb, Zn (A) va Cu, Cr (B)
Chi sé dia héa lgeo
Két qua tinh toan chi sd dia hoa Igeo dugc trinh bay trong Hinh 5. Két qua cho thay gia tri Igeo cua Cr, Cu,
Pb déu < 1 cho thdy viing ha luu nay khong bi 6 nhiém hay 6 nhiém thap. Trong khi, d6 Igeo ctia Zn trung
binh 1,7, dao dong 1,0 — 2,3 véi VT1, VT2 6 nhiém Zn ¢ muc trung binh va 2 diém VT 3, VT 6 1a 6 nhiém
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nang vua. Gia tri Igeo ctia Cd cé gia tri trung binh 1,7, dao dong 1,3 — 2,1, cho théy cac vi tri déu muc do
6 nhiém trung binh, duy nhat c¢6 1 diém VT 3 14 6 nhim ning vira.

4.0

2.0

Cd Zn EHEEE Ph Cr
-6.0 '——3acu = ----- Igeo=1 —— Igeo=

Hinh 5 Chi s dia h6a lgeo ha Iuu Séng Vam Thuat

Chi'sé PLI

Két qua tinh toan chi s6 PLI tir cac dit liéu thu thap dugc trinh bay chi tiét trong Hinh 6. Két qua cho thay
chi s PLI ting vi tri déu>1. Cu thé, gia tri PLI trung binh 1a 1,6, dao dong 1,2 - 2,0. Két qua cho thfiy PLI
mau VT 5>VT 4>VT 7>VT 3>VT 2>VT 6>VT 1, tuong ung voi cac gia tri 2,0; 1,8; 1,7; 1,6; 1,4; 1,3; 1,2.
Diéu nay cho thay chit 6 nhidm c6 xu hudng tién trién xau nhanh. Két qua tinh toan PLI ving ha luu 13 1,5,
ving ha luu dang bi 6 nhidm theo chiéu huéng xau nhanh

2 ==aPLI —PLI=1 PLI >1 Chét 6
nhiém coxu
2.0 hudng tién trién
nhanh
3 L5
(=9
o
g 1.0
0,5
0,0
VT2 VT3 VT4 VTS5 VTo6

Hinh 6 Chi s6 PLI ha luu Séng Vam Thuan

Tir cac két qua trong nghién ciru cho thiy mdi phwong phap déu c6 nhimng wu va nhugc diém riéng. Pon
gian nhat 14 so sanh ham luong kim loai ning véi chit lugng tram tich theo qui chuén hay theo khuyén céo
hay dua trén chi s6 nén dia hoa tly theo muc tiéu bao vé khac nhau. Panh gia hién trang c6 thé sir dung
dwa trén cac qui chudn nhung dé danh gia cac rui ro tiém 4n can phai két hop véi cac chi sé danh gia dwa
trén cac thong sé nén dia héa. Cu thé trong trudong hop nghién ctru: voi Zn, ca QCVN va EPA déu xéc dinh
vugt ngudng; vai Cd, US EPA xac dinh da vuot ngudng; EF chi ra ngu(‘A)n 6 nhiém kim loai ning ha luu la
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do con nguoi; Igeo va CF chi ra Zn, Cd c6 kha ning giy 6 nhiém; PLI xac nhan cung ha luu Séng Vam
Thuat dang bi 6 nhiém.

Tuy nhién, cac gia tri nén dia héa van dang sir dung theo Turekian & Weddepohl [27] cdn xem xét dia diém
trong mot khu vuc nhét dinh dé co6 gia tri nén trong vung. Chi sb tich lay dia hda Igeo dugc su dung rong
rai voi nguyén ly va cong thure don gian nén thuén tié€n cho viéc so sanh véi cac nghién ctiru trude day. Gia
trj nén cua kim loai ning di dwoc xem xét trong chi sé dia hoa Igeo [36]. Tuy nhién, cac phuong phap déu
bo qua cac tac dong sinh hoc cua kim loai nang trong trAm tich.

4. KET LUAN

Két qua thu dugc cho théy ham lugng cac kim loai Cd, Cr, Cu, Pb trong trAm tich chua vuot gidi han cho
phép theo QCVN 43/2017. Theo ngudng khuyén cao cua US EPA, ngoai trir Cu, cac kim loai con lai déu
cho thiy vuot khuyén céo tai nhidu vi tri thu mau. Chi s6 EF cho thiy 6 nhiém kim loai ning trim tich ha
lwu 6ng Vam Thuat 14 do con ngudi gy ra. Chi sé CF cho thiy Cd va Zn thudc dién 6 nhidm cao, Pb murc
do 6 nhim can xem xét, Cu va Cr hién & mirc 6 nhiém thép. Chi sb Igeo cling xac nhan Cd, Zn ¢ muc 6
nhiém trung binh va 6 nhidm ning vira. Chi s PLI cho thdy cac vi tri thu miu déu ¢ mirc 6 nhiém dang
tién trién xau, qua d6 cling xac nhén PLI ving ha luu dang ¢ murc can xem x¢ét. Ngoai ra, két qua nghién
clru da chi ra rang viéc danh gia theo QCVN chua phan anh hét raii ro tiém tang cta kim loai nang trong
tram tich song. Viéc két hop v6i phuong phap danh giao nhiém kim loai ning dua trén céc tiép can nén
voi cdc chi s6 EF, CF, PLI, Igeo da dong gop mot phan cho cac nha moi truong, nha hoach dinh chién luge
hiéu r& hon vé anh huéng dit liéu dia héa nén va rui ro kim loai ning trong tram tich. Trong tuwong lai, cin
6 thém cac gi tri nén tir tram tich dia phuong dé d4nh gia tinh trang 6 nhidm mot cach c¢6 ¥ nghia.

LOI CAM ON
Nghién ciru nay dugc su hd trg ciia cac sinh vién DHQLMT 14, Vién KHCN & QL Mai truong. Chung t61
cam on c4c y kién gop ¥ ctia cac nha khoa hoc phan bién dé ban thao c6 chit luong hon.
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ASSESSMENT OF HEAVY METAL POLLUTANTS IN DOWNSTREAM
VAM THUAT RIVER

LE HONG THIA*, NGUYEN VAN PHUONG
Institute of Environmental Science, Engineering and Management, Industrial University of Ho Chi
Minh City
“lehongthia@iuh.edu.vn

Abstracts. Heavy metals in the downstream sediments of the Vam Thuat River pose many potential risks
to the ecology of the Saigon River. Therefore, this study was conducted to evaluate the residual heavy metal
pollutants, such as Cd, Cr, Cu, Pb, and Zn, in the downstream area of this River. Evaluation methods were
based on QCVN, United State Environmental Protection Agency - US EPA recommended threshold, and
the indexes, including Enrichment Factor (EF), contamination factor (CF), Geoaccumulation Index (lgeo),
Pollution Load Index (PLI), 7 sediment samples were collected in March 2022 at low tide period. The
results showed that heavy metals Cd, Cr, Cu, Pb, Zn content ranged from 1.08 - 1.93 mg/kg, 32.4 - 66.2
mag/kg, 2.3 - 10.5 mg/kg, 289 — 703 mg/kg of the sediment samples, respectively. The content of Cd, Cr,
Cu, Pb of the samples was within the allowable limit according to QCVN 43/2017, except Zn. According
to the recommended threshold of US EPA, Cd, Cr and Zn were exceeded. The EF has confirmed that heavy
metal pollution in sediments is mainly anthropogenic. The Cf, Igeo indexes have also confirmed that Cd,
Zn, and Pb are contaminated at a high level or need to be considered. The PLI has shown that the pollution
level in the downstream VVam Thuat River has progressed towards the trend of high pollution. tand the status
of heavy metal residues and their risks in river sediments.
Key words: EF, CF, Igeo Index, sediment, heavy metals, Vam Thuat River.
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