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Dién bién 6 nhiém kim loai trong nudc
duo1 dat cac tang Pleistocene ¢ Thanh pho
HO6 Chi Minh trong giai doan 2000 - 2016

Nguyén Viét Ky, Tran Thi Phi Oanh, Ho Chi Thong, Nguyén Pinh T

Tém ti—Tinh trang 6 nhiém nwéc dwéi dat, dic
biét 1a nuwée duéi dit cic ting Pleistocene di duwgc ghi
nhin va dwgc nhiéu nha nghién ciru _quan tam.
Nhirng ghi nhin nay thuong thong qua két qua quan
triic chat lwgng nuéce cia nhleu mang luéi quan tric
khac nhau: Mang quan tric Qudc gia, mang quan
tric ciia Sé& Tai nguyén Maéi truong Thanh phd Hd
Chi Minh, mang quan triic ciia cong ty cip nudc Sai
Gon, hé thong quan tric ciia cic nha may khai thac
nuwée dudi dét... Hau hét cic ghi nhin déu cho thay:
trong nuéc dwdi dit cac ting Pleistocene di xuét hién
cac kim loai nhw déng, chi (Pb), kém, arsen, cadmi,
mangan (Mn), nhém (Al), niken, thiy ngéan... Tuy
nhién, ham lweng cia nhidu kim loai chwa dat t6i
nguéng giéi han 6 nhiém. Trong nghién ciu nay,
nhom tiac g1a stt dung két qua quan tric ciia mang
quan triic Qudc gia tai Thanh phd H4 Chi Minh trong
giai doan 2000 - 2016 va tap trung vao cac kim loai
nhu Al, Mn va Pb trong cdc ting chia nwéc
Pleistocene — nhirng kim loai dwgc phat hién da vwot
tiéu chuéin cho phép & mot s6 dia diém quan tric.

Két qua cho thay, ham lwong cac kim loai Mn va
Al trong céc tAng chira nwéc Pleistocene thay ddi kha
rd nét vao giai doan 2009 - 2013, con ddi véi Pb — ting
manh trong khoang 2013 - 1016. Nguyén nhéin din
dén dién bién vé& 6 nhiém Al, Mn chi yéu la do diéu
kién dia chit — dia chit thiy vin va nhiing tac dong
do khai thac nuéc dudi dit manh mé cac ting chira
nudce Pleistocene.
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1  GIOI THIEU

Tai thanh phé HO Chi Minh ton tai 7 ting chira
nudc co tudi tir Holocene cho téi mong
Mezozoi, trong d6, cic tang chira nudc tudi
Pleistocene va Pliocene-trung duoc khai thac nhidu
nhét. Céc giéng khoan trong tang Pleistocene (trén
150.000 giéng khoan) chu yéu phuc vu cho nhu cau
sinh hoat, an udng hang ngay cua nguoi dan do tang
chira nudc phan bb nong, didu kién khai thac don
gian, chat luong, trir lwong cé thé dap tng dwoc cho
nhu cau sinh hoat hang ngay cia ngudi dan (trir
mot vai khu vuc Binh Chanh, Quan 8, Nha Be va
Can Gio nudc trong tang nay bi man va phén nén
khéng duoc khai thac sir dung).

Ciing chinh vi tm quan trong cua céc tang chira
nuéc Plelstocene (qp3 p2-3 VA qp1) Vé mit sir dung
cling nhu ngudn goc va dong thai nu6e dudi dat nén
dd co dén 28 gleng quan tric cac tang chira nudc
Pleistocene trong tong s6 39 giéng quan tric cua
mang ludi quan tric Qudc gia ¢ thanh phd Ho Chi
Minh (Hinh 1). Mang luéi quan trac nay hinh thanh
va hoat @ong tir nhirng nam 1991 do Lién doan Quy
hoach va Piéu tra tai nguyén nuéc (TNN) mién
Nam xay dung va quan 1y, ban dau chi méi 26
giéng, trong d6 15 giéng quan tric trong cac tang
chira nu6e Pleistocene. Giai doan dau, mang ludi
céc giéng quan trac nay sir dung dé do myc nudc va
l4y mau phan tich thanh phan héa hoc nudéc véi tan
suét hai lan trong nam (mot 1an vao mua khé va mot
ldn vao mua mua), va thanh phan kim loai dugc
phan tich chi cé sit, nhdm, mangan. Tir nhitg nim
2000 vé sau, ngoai sit, nhdm, mangan, cac kim loai
nhu dong, chi, kém, arsen, thay ngan, cadmi, selen,
niken, crom... méi bat ddu dugc chi y phan tich
cung ky thuat phan tich ngay mot tién bo hon.

banh gia vé 6 nhiém kim loai nhu nhom,
mangan, sit, arsen... trén the gioi da duorc quan
tam tur rét lau. Tai mién Bic tiéu bang
Massachusetts, ven bién New England da phat hién
mot lwong dang ké Mn trong nude dudi dat. Thanh
phé Tianying thudc tinh An Huy, Trung Quoc cling
14 noi ¢6 ham lwong Pb trong ngudn nude rét cao.
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O khu vyc Nam My, 6 nhiém Hg chi yéu tir hoat
dong khai thac vang, Tai Glasgow (1979 - 1980) cd
khoang 42% cac mau nudc sinh hoat c6 ham lugng
Pb vuot qua 100 mg/1. Tai Thai Lan, theo bao céo
ctia Vién Qudc té quan 1y nude (IWMI) nam 2004
thi hau hét cac rudng lfa tai tinh Tak da bi nhiém
cadmi cao gip 94 lan TCCP. C6 t6i 60% nude sinh
hoat ¢ Sukinda (An D) chira crom hoéa tri VI véi
nong d6 16n hon hai 1an so véi cac tiéu chuan qubc
te.

Tai Viét Nam, van d& nay c6 kha nhiéu cong
trinh nghién cttu va nhirng nhitng canh bao cua Cuc
Quan 1y Tai nguyén nudc thuoc Bo Tai nguyén va
Maéi truong... [1], [6]. Tuy nhién, lién quan tiép
dén thanh phd HS Chi Minh va khu vuc 1an can cé
thé tim thay trong mot s cong trinh nghién ctru cua
Nguyén Viét Ky (2013) va (2014) [2], [3].

. Tram quan tric

- Dia giéi hanh chinh

Hinh 1. So db vi tri céc tram quan tric QG

Hau hét cac kim loai ning trong nudc it nhidu
déu anh huéng dén cudc sdng cua chung ta, tly
theo mirc d it hodc nhiéu gy anh hudng dén stc
khoe cua con ngudi, mot sé kim loai ning kim
ham sy tang truong va phat trién, ton thuong cac
co quan, ton thuong hé than kinh, gy ung thu, va
nghiém trong hon la to vong. Ham lugng l6n
mangan trong nudc s& c6 tic dong dén hé thin
kinh ctia con ngudi, nht 1a nhimg ngudi cao tudi,
phu nir dang mang thai... va c6 thé gy ra hoi
chimg tuong tu nhu Parkinson. Ngudi udng nudce
bi 6 nhiém nhom c6 thé giy ra mot sé bénh nhu
chirmg mét tri nhé, cac bénh 1y vé than hay bénh
Alzheimer. Chi dic biét doc hai ddi voi ndo than,
hé théng sinh san, hé théng tim mach. Khi bi
nhiém doc chi, chic nang cua tri 6c, than bi anh

huong ning, vo sinh, sdy thai, ting huyét ap.
Nhiém ddc chi dic biét nguy hai cho tré em. Theo
QCVN 01:2009/BYT, gidi han ham lugng chi 1a
0,01 mg/l; Téng mangan 1a 0,3 mg/l; Nhom — 0,2
mg/l; Ham lugng Arsen — 0,01 mg/l, cadmi —
0,003 mg/l...

Trong bai bao nay, nhom nghién ctru danh gia
dién bién ham luong cac kim loai trong nudc
dudi dat cac tang chira nude Pleistocene theo thoi
gian thong qua két qua quan tric nudc trong 28
giéng quan tric trong giai doan tir 2000 dén 2016
va tap trung vao nhiing kim loai c¢6 ham luong
vuot quy chudn cho phép nhu mangan, nhom,
cadmi va chi. Nhoém nghién ctru ciing budc dau
dua ra nhirng nhan dinh vé ngudn gdc va cac qua
trinh giai phong/thAm nhap ctia nhitng kim loai
nay vao nude dudi dat.

2  PHUONG PHAP NGHIEN CUU

Dé c6 thé c6 nhitng nhan dinh khach quan vé
ngudn gbe cac kim loai ning trong nudc, nhom
nghién ciru st dung két qua phan tich cua 14
giéng quan tric trong ting Pleistocene ¢ thanh
ph6 H6 Chi Minh giai doan 1991 — 1997 [4], khi
& thanh phd méi bét ddu xay dyng khu cong
nghiép dau tién — khu ché xudt Tan Thuan, cac
khu dan cu méi ciing bat dau xuat hién — giai
doan nay tac dong nhén sinh, kinh té - k§ thuat
t6i cac tAng chtra nu6e hiu nhu khong déang ké va
¢6 thé xem nhu dong thai cua nudc dudi dat 1a
dong thai ty nhién, chua bi pha huy. Cac gia tri
ham lwong kim loai phén tich dwoc khi d6 co thé
xem 1a ham luong nén ciia cac nguyén t do.

Bo sb liéu vé thanh phﬁn hoéa hoc nudce, dac
biét ham lugng kim loai trong nudc ciia 28 giéng
quan tric trong cac tang chira nudc Pleistocene,
duoc tach ra theo mua mua — mua kho va duogc
thong ké dé tim cac gia tri trung binh, tim trong
quan giita cac kim loai... i voi nhém — s6 lidu
phan tich dugc tién hanh cho ca 28 giéng, cac kim
loai con lai nhu mangan. thiy ngan, chi, cadmi,
kém, arsen, selen, niken... ... chi duoc tién hanh
phan tich cho 7 giéng, cac giéng nay phan bd chi
yéu & Cu Chi, Binh Chanh, Binh Tan, Tan Ph,
Q. 12, H6c Mén, Can Gio - nhitng khu vire duogce
cho 14 mién b cap cho cac tang Pleistocene (trir
Can Gi0) va la nhiing khu vyc chiu nhiéu tac
dong cua hoat dong khai thac nuéc dudi dat.
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sé S hiéu | Ting Xa/ Quin/
TT | hitu cong | chia | phuong h”u
tram trinh nude ITT uyen
Binh S
1 | Q002 | Q00204A | qp; My | CuChi
Dong Quan
2 | Q019 | Q019340 | gp,s | Hung fé
Thuén
Pham
3 | Q099 | Q09902B | gps | Vian | CuChi
Coi
Tan Binh
4 | Q605 | Q605040 | ops tic | chanh
Trung Qua
5 | Q011 | Q011020 | qps My uan
. 12
Tay
Vinh Binh
6 | QOO07 | Q007030 | @Pzs | aia | Chanh
Xua}n Héc
7 | Q033 | QO03340 | gpss | Thoi Mb
on
Thuong

NoaTrang keng;|Binh ffhanh

@Quan 2

Rhu Hitu, Quan 9y

NgayénitiniMinhikhat Quan 1

Hinh 2. Vi trf c4c 16 khoan ldy miu dét
Cac phuong phap bieu do dugc sur dyng de tim
hi€u dién bién gia tri ham lugng cua cac kim loai
¢6 gia tri vugt quy chuan Viét Nam theo thoi gian

quan trac.

V6i myc tiéu tim hiéu vé ngudn cung cép kim
loai cho nudc dudi dét, da tién hanh lay 23 mau 16i
khoan tir 6 15 khoan khao sat dia k¥ thuat vao ting
chira nudce Pleistocen ¢ cac dg sau khac nhau, trong
d6 guri Vién Dau khi Viét Nam (VPI) 06 miu dat
dé phan tich thanh phan khoang vét bang phuong
phép X-Ray nham tim hiéu ban chat ctia tram tich
va qua d6 co thé co nhitng nhan dinh vé ngudn gbc
cua kim loai trong nuéc dudi dat. Vi tri léy mau dat

Hiép PhudchiNha Be

thé hién trén hinh 2.

3 KET QUA VA THAO LUAN
3.1 Xac dinh ham lwong nén ciia mangan va nhém

Trong bo s lidu quan trac thanh phan hoa hoc
nudc cia mang quan trac Quc g1a giai doan 1991
— 1997 [4] chi ¢6 s6 liéu cua 14 giéng, riéng giéng
quan tric Q011340 tai Tan Chanh Hiép, Héc Mon
khong 1dy mau nudc dé phan tich thanh phan hoa
hoc nudc. Sau khi thong ké theo thoi gian va theo
mua cho két qua nhu trong Bang 2. Su sai léch gia
tri ham luwong nhdm va mangan theo mua rt nho,
¢6 thé xem nhu khong thay ddi. Trong bo sb li¢u
nay c6 2 giéng quan tric cho gia tri ham lugng
nhém cao di thuong. Mot giéng QO00202A tai
Trudng Cong binh Cii Chi quan tric tang qpz-3 cho
gia tri cuc dai dat 1,08 mg/l va mot giéng Q808030
tai Lé Minh Xuan, Binh Chanh quan tric ting qp1
voi gia tri cuc dai dat 1,17 mg/l tuy nhién, gia tri
trung binh ciia 2 giéng nay déu thap hon quy chudn
cho phép. Dua vao két qua quan tric ham luong
nhém ta c6 thé chon gia tri ham luong nén cho
nhom 13 khoang 0 - 0,01 mg/l. Riéng déi voi
mangan, trong tat ca cac ket qua phan tich mau nuéce
trong cac giéng quan tric déu khong phat hién
mangan. Nhu vay, c6 thé xem ham lugng nén ctia
mangan trong nudc dudi dit cac tang Pleistocene rat
thép (Bang 2).

Béng 2. Két qua quan tric ham lugng Mn va Al trong giai
doan 1991-1997

Mn Al
T GQT - -
max min B max min B
1 Q01302A - - - 0,05 KPH 0,01
2 Q09902C - - - 0,07 KPH 0,01
3 Q804020 - - - 0,02 KPH 0
4 Q011020 - - - 0,02 KPH 0
5 Q00202A - - - 1,08 KPH 0,16
6 Q808202 - - - 0,04 KPH 0,01
7 Q017030 - - - 0,06 KPH 0,01
8 Q018030 - - - 0,07 KPH 0,02
9 Q808030 - - - 1,17 KPH 0,13
10 Q822030 - - - 0,2 KPH 0,03
11 Q004030 - - - 0,06 KPH 0,01
12 Q011340 - - - KPH KPH 0
13 Q003340 - - - 01 KPH 0,02
14 Q015030 - - - 0,13 KPH 0,03
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3.2 Kim logi trong nudec dudi dit cdc tang chira khoé nam 2013, 11 mg/l vao mua mua nam 2013)

nuoc Pleistocene giai doan 2000 — 2016

Trong s6 cac kim loai, trir ion nhém duge
thong ké cho 28 giéng, cac kim loai khac dugc
thdng ké cho 7 giéng nhu d4 néi ¢ phan trén. Nhin
chung, ham lugng cac kim loai trong nudc dudi
dét cac tang Pleistocene hau hét déu ndm dudi
ngudng cho phep (Bang 3). Tuy nhién, qua
Bang 3 ciing c6 thé thay, mot sb ion kim loai c6
ham lugng khé cao so véi quy chuan nhu Mn, Al
Pb, Cd. Thiy ngan c¢6 ham lugng cuc dai vuot
quy chuan & giéng Q09902B & Pham Vin Coi,
Cu Chi (vao mua mua); giéng Q003340 Xuan
Théi Thugng, Hoc Mén (vao mua kho); trong khi
d6, ham luong trung binh vugt quy chuan chi gip
& giéng Q09902B. Arsen c6 ham lugng cuc dai
gip & 3 giéng quan tric: Q007030, Q605040
(Binh Chanh); Q019340 (Quén 12) va déu vao
muia khd, nhitng ham lugng vuot chuan nay déu
tap trung vao giai doan 2009 — 2013. Ham lugng
cac kim loai nhu Al, Mn, Cd va Pb vuot quy
chuin kha phd bién theo thoi gian, trong nghién
ctru nay, nhom tac gia s€ tap trung phan tich, danh
gia nhitng kim loai Al, Mn, Cd va Pb theo thoi
gian ciing nhu theo dién phan bé.

Trude tién, xét vé ham luong nhom trong nude
dudi dat.

Ham lugng nh6m vuot quy chuin 0,2 mg/1 gép
trong 10/28 gleng quan tric, ham lugng cao nhat
gip trong giéng quan tric Q00204A vao mua
mua (2015) dat 1,41 mg/l, vao mua kho (2009)
ham luong cao nhat — 1,15 mg/l gip trong giéng
Q003340 (bang 3), s6 mau c6 ham lugng nhom
vuot QCVN chiém 9,1% vao mua mua va 12,6%
vao mua kho. Gia tri trung binh ham luong nhém
trong nudc dudi dét vao mua mua dat 0,06 mg/l,
mua kho dat 0,09 mg/l. Theo thoi gian, ham
luong nhom duoc ghi nhan tang cao vao giai
doan 2007 — 2009 va 2013 dén 2015 va tap trung
o nhitng khu vuc nhu Cu Chi (An Nhon Tay,
Binh My, Phuéc Vinh An), Binh Chanh (Lé
Minh Xuéan, Tén Tuc) va Quén 12 (Trung My
Tay) (Hinh 3).

Vé mangan, ham lwong mangan vuot quy
chudn (0,3 mg/l) gap trong 2/7 giéng quan tric,
do 1a giéng Q019340 & Pong Hung Thuan, Quan
12 (dat 1,04 mg/l mua khé nam 2015,
0,99 mg/l vao muia mua 2014) va giéng Q605040
o Tan Tac Binh Chanh (dat 14,19 mg/l vao mua

(Bang 3), s6 mau c6 ham lugng mangan vuot
QCVN chiém 22,2% vao mia mua va 33,3% vao
mua kho. Nhin chung, ham lugng mangan vuot
quy chudn kha cao ké tir naim dau quan tric téi
nim 2016, thdp nhit ¢ hai giéng nay dat
0,13 mg/l (mua khoé ndm 2015) (hinh 4).

Dbi v6i chi — mot kim loai ¢ anh huong rat
16n dén strc khoe — da ghi nhan duoc sy 6 nhiém
& mot s6 giéng véi ham lugng kha cao. Tai giéng
quan trac Q011020 (Trung My Tay, Q. 12), ham
luong chi cao nhét dat 37,5 mcg/l vao mua mua
nam 2014 va 18,4 mecg/l vao mua kho cung nam.
Tai giéng quan trac Q09902B (Pham Vin C6i, Cui
Chi), ham lugng chi dat t6i 54 mcg/l (gap 5 lan
quy chudn — 10 meg/l) vao mua kho nam 2015 va
muiia mua cting ndm ham lugng ndy bang 0 song
muia mwa 2016 dat 25 meg/l (Bang 3), s6 mau ¢
ham luong chi vuot QCVN chiém 9,2% vao mua
mua va 12,96% vao mua kho. Nhin chung trong
nhiing ndm 2013 — 2016 ham lugng chi ¢ nhiing
giéng nay déu tang cao (Hinh 5).

Dbi voi cadimi — Néu chi xét gia tri quan tric
trung binh — ta phat hién c6 3/7 giéng c6 ham
luong vuot quy chuan 3 mcg/l, song xét gia tri
cuc dai — tat ca cac giéng quan tric c6 phan tich
kim loai déu cho gia tri di thuong cia cadmi
(Bang 3, hinh 6), s6 mau c6 ham luong cadmi
vugt QCVN chiém 14,8% vao mua mua va
44,4% vao mua kho. Ham lugng cadmi vugt quy
chuin (3 mcg/l) quan sat thiy phd bién tir mia
mua nhitng ndm 2003 va lién tuc cho téi ndm
2016 ca ¢ hai mua, tuy nhién, vao mua kho, ham
luong cadmi thuong cao hon vao mua mua.
Nguyén nhan c6 thé do vao muia kho, khi ngudn
bd cép tir nwéc mua khong con nén ham lugng
cadmi tré nén “dam dac” hon!

Ngoai bdn kim loai Mn, Al, Pb va Cd vira néu,
con mot s6 kim loai khac cling dugc ghi nhan co
ham luong di thuong nhu thiy ngén, arsen. Tuy
nhién, cac ham lugng di thudng so véi quy chuan
ctia 2 kim loai nay chi phat hién & 1 —2 giéng vao
mdt hai ndm trén 16 nim quan tric nén nhém
nghién ctru khong tip trung vao chung trong
nghién ciru nay. Ham lugng thity ngén cao nhét
(110 mcg/l) phat hién tai giéng Q09902B vao
mua mua nam 2001 trong khi mua kho trude va
sau d6 ham lugng nay chi dat 0,2 - 0,26 mcg/l.
Diéu nay co thé do sai s6t & khau ldy mau hoic
do mdt nguyén nhan ngoai lai nao dé ma ta chua
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thé kiém tra. Tuong tu, arsen chi c6 bbn giéng
cho gia tri vuogt 10 meg/l vao mua khoé nam 2013
(Q605040, Q007030, Q019340 va QO00204A),
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cac nam con lai, ham lugng arsen rat thap & tat ca
cac giéng quan trac.

Béng 3. Ham lugng cac kim loai trong nudc dudi dit cac tng Pleistocene & cac tram quan tréc trong giai doan 2000 - 2016

T GoT Mn (mg/l) Al (mg/l) Pb (mcg/l) Cu (mcg/l)
max min B max min B max min B max | min B
Mua mua
1 | Qottozo | 1AM 062 | 001 | 02 | 032 | KPH | 003 | 375 | KPH | 129 | 26,8 | KPH | 8,65
Muakhd | 025 | 003 | 015 | 041 | KPH | 0,09 | 184 | KPH | 4,93 | 187 | 503 | 11,9
Mua mua
2 |qossozs| ™ 025 | 006 | 025 | 0,09 | KPH | 003 | 25 | KPH | 39 | 165 | KPH | 94
Muakhd | 021 | 0,01 | 041 | 0,08 | KPH | 0,02 | 54 | KPH | 21,3 | 21 | 0,99 | 7,81
Mua mua
3 | qoosaao | 1™ 022 | 001 | 007 | 036 | KPH | 004 | 1,8 | KPH | 03 | 245 | KPH | 11,6
Muakhd | 01 | 002 | 006 | 1,05 | KPH | 0,11 | 0,98 | KPH | 0,16 | 26 | KPH | 7,24
Mua mua
s | qoorozo | ™ 016 | 001 | 008 | 044 | KPH | 01 | 1,8 | KPH | 042 | 15 | KPH | 5,06
Miakhd | 019 | 005 | 011 | 016 | KPH | 004 | 1,77 | KPH | 0,33 | 31 | KPH | 4,9
Mua mua
5 | Qotgaso| ™ 0,99 | 026 | 055 | 008 | KPH | 0,01 | 247 | KPH | 062 | 20 | KPH | 5,67
Muakho | 101 | 013 | 066 | 0,82 | KPH | 0,08 | 1,97 | KPH | 036 | 21 | KPH | 3,41
Mua mua
6 |Qoozosal 021 | 003 | 009 | 141 | KPH | 01 | 202 | KPH | 17 | 25 | KPH | 5,68
Muakho | 0,13 | 0,03 | 007 | 0,65 | KPH | 0,08 | 069 | KPH | 01 | 27 | KPH | 507
Mua mua
7 | Q605040 ‘ - 11 6,08 | 854 | 0,39 | 0,39 | 0,39 0 KPH 0 20,1 | 1,49 | 10,8
Muakhd | 142 | 7,69 | 1094 | 02 | 02 | 02 | 323 | KPH | 162 |215| 0 | 108
Zn (mcg/l Hg (mcg/l Cd (mcg/I As (mcg/l
T | LkQT (_g) g(_g) (_g) ('g)
max min B max min B max min B max min B
Mua mua
1 | Qottozo | ™ 22,6 7 152 | 09 | KPH | 0,15 | 12 | KPH | 4,95 | 3,13 | KPH | 0,52
Muakhd | 34,99 | 11,79 | 19,26 | 0,04 | KPH | 0,02 | 18 | 0,01 [ 6,05 | 834 | KPH | 1,17
Mua mua
2 |Qoosozs| 1079 | 15 | 4531 | 110 | KPH | 745 | 45 | KPH | 153 | 55 | KPH | 0,93
Muakhd | 180 3 | 5828|026 |KPH | 01 | 8 | KPH | 241|931 | KPH | 1,28
Mua mua
3 | Qoosaso| ™ 1328 | 5 828 | 09 | KPH | 0,15 | 40 | KPH | 1,95 | 057 | KPH | 0,28
Muakhd | 120 | 1,05 | 19,2 | 205 | KPH | 02 | 49 | 001 | 1,98 | 834 | KPH | 1,36
Mua mua
4 |Qoorozo| 23 | 251 | 945 | 009 | KPH | 01 | 44 | KPH | 2,17 | 554 | KPH | 1,07
Muakho | 1608 | 205 | 878 | 01 | KPH | 002 | 9 | 001 | 2 |17 | KPH | 2,77
Muamua | 1 7 KPH | 0,11 KPH | 1,4 4 | KPH | 1
5 | Qoigaso| ™ 6 | 365 | 8, 0,9 0, 4.4 48 | 5, 35
Muakhd | 20 | 19 | 917 | 026 | KPH | 0,04 | 335 | KPH | 1,33 [ 10,5 | KPH | 1,77
Mua mua
6 |qoocosal 1™ 29,2 0 |1264| 09 | KPH | 015 | 2 | KPH |061 | 476 | KPH | 09
Muakhd | 25 | 289 | 12,84 | 004 | KPH | 002 | 14 | 001 | 3,77 | 10 | KPH | 2,46
Mua mua
7 | qeososo | ™ 79,7 | 641 | 71,9 | KPH | KPH | 0 | KPH |KPH | 0 | 54 | 327 | 434
Muakhd | 1248 | 50,79 | 87,78 | KPH | KPH | 0 | 11,8 | KPH | 592 | 11,9 | 327 | 7,58
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*Nhitng chir $6 in dam la ham lwong vuot quy chudn Viét Nam
Dién bien ham lugng Al mua mua Dién bién ham lwong Al mua kho
giai doan 2000-2016 (mg/D) giai doan 2000 - 2016 (me/1)
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Hinh 3. Di&n bién ham lugng Al theo thdi gian va theo mua giai doan 2000 — 2016
Dién bién ham hrong Mn mila mra Dién bién ham hrgng Mn miia khé
giai doan 2000 - 2016 (mg/1) giai doan 2000 - 2016 (mg/1)
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Hinh 4. Dién bién ham lugng Mangan theo thoi gian va theo mua giai doan 2000 - 2016
Dién bién ham lwgng Pb mua mua Diélzl F’ién ham lugng Pb mua kho
giai doan 2000 - 2016 (mcg/l) giai doan 2000-2016 (mcg/1)
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Hinh 5. Di&n bién ham lugng chi theo thoi gian va theo mua giai doan 2000 - 2016
Dién bién ham lwong Cd mula mua Dién bién ham hrong Cd mitakhé
giai doan 2000 - 2016 (mcg/l) giai doan 2000 - 2016 (mcg/1)
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Hinh 6. Dién bién ham luong Cadmi theo thoi gian va theo mila giai doan 2000 — 2016
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Béng 4. Gié trj twong quan giita cac ion kim loai trong nudc dudi dét ting Pleistocene TP. HCM

Pb Zn Hg Cd As Mn Se Ni Cr Be Al Fe
Cu
Ph | 0,464
zn | 0672 | 0,267
Hg | -0.004 | 0,002 | 0,001
cd | 0146 | 0,075 | 0006 | 0,117
As | 0,119 | 0,001 | -0,01 | -0,407 |-0,146
Mn | -0,004 | 0,007 | 0,013 | -0,306 | 0,084 | 0,227
Se | 0,118 | 0,028 | -0,018| 0,505 |-0,188]-0,099 | -0,058
Ni | 0792 | -0,770 | 0,055 | -0,075 | 0,622 |-0,386 | 0,204 | -0,087
cr | 0064 | -0,020 |-0,005| 0543 | 0441 | -0,27 |-0,148 | -0,026 | 0,288
Be | -0,001 | -0,001 |-0,001| -0,001 | -0,001 |-0,001 -0,001 [-0,001 | 0,001 |-0,003
Al | 0,001 | 0001 [-0,001] 0,047 | 0,008 |-0,003]-0,001-0,001-0,002] 0,003 | 0,552
Fe | -0,185 | -0,024 | 0,036 | -0,127 | 0,338 | 0,36 | 0,895 | -0,057 | 0,023 | -0,333 | 0,390 | 0,665
Bang 5. Thanh phén khoang vat cic miu dét trong cac ting chira nude Pleistocene
. (Na, Ca) XoY a6 .
Quén $10, Thach anh I(K-'?;allsdlsg;?:r Al2)Sia20s Z5020(OH)s Kaoﬁ;/itjétlorit gleé:eai I!’:iiistze
albite, anorthite | Sét mica/ilitit
2 69,2% 6,2% 2,7% 8,5% 8,6% 1,6% -
7 74,2% 1,6% 2,6% 9,5% 9,7% 14 -
9 68,5% 3,1% 2,0% 12,1% 11% 0,9% 0,9%
Nha Bé 24,9% 4,4% 2,7% 12,1% 37,7% 2,0% 11,0%
Binh Thanh 71,3% 13% 1,8% 2,8% 8% 0,9% 0,9%
1 50% 14,5% 4,8% 6,8% 16% 2,3% 2,3%

Luuy: X-K,Na; Y -Al, Mg, Fe ; Z- Si hoac Al; KV sét gom Kaolinit/Clorit, clorit thém cdc ion Mg, Fe, Ni, Mn.

3.3 Nguon goc cdc ion kim logi trong nuée

Vé ngudn cung cAp kim loai — dé tim hiéu vé
ngudn gde cac kim loai, nhom da 14y mau 161 khoan,
xac dinh thanh phan khoang vat va thanh phan hoa
hoc nudc triét, ddng thoi danh gia tuong quan giita
cac kim loai vé&i nhau.

Xét vé gia tri tuong quan giita cc ion kim loai
v6i nhau (bang 4), ta nhan thay chi c6 mot sb cip c6
quan hé twong d6i chat nhu: cip Zn — Cu, Ni — Cu,
Hg — Se, Hg — Cr, Fe — Al, Fe — Mn. Con lai cac cap
ion khac hau nhu khong c6 quan hé gi. Piéu d6 noi
lén rang, nhimg cip c6 twong quan v&i nhau la
nhiing kim loai c6 ngudn gdc dong sinh véi nhau
song ciing c6 nhiing tac ddng ngoai lai vao qué trinh
xam nhdp cda chung vao nudc. Nhitng kim loai
khéac hoan toan khong lién quan véi nhau vé ngudn
gde.

Két qua phén tich thanh phan khoang vat cac mau
13i khoan cho thay (Bang 5): Hau hét cac mau déu

cho thanh ph?ln khoang vat nhu nhau, méac du ham
luong c6 thé khac nhau do thanh tram tich khac
nhau, vi du nhu mau dit 1y trong ting Pleistocene
& Nha Bé ¢6 ham lugng SiO; thap hon hdn & cac
quan khic do mdu 156i d6 1 & céat, xam nau, vang
nau, trang thai déo, trong khi mau 16 léy O cac quan
khéac chi yéu 1a cat... Trong hau hét cac khoang vat
ta déu nhan théy su cO mit cia nhom, sét, trong
khoang vat sét c6 chtra thém mangan. C6 thé noi
rang, cac kim loai d6 c6 thé da cung dugc giai
phéng vao nude dudi dat nén hé sé tuong quan clia
ching kha cao. O Thanh phd HO Chi Minh, khong
phat hién thdy twong quan chit ché giira st va arsen
nhu & Pong Thap. Con cac kim loai khac c6 thé ton
tai & dang phén tan trong tram tich v6i ham lugng
rat thap va phy thudc vao dic tinh ciia timg nguyén
t6 dé giai phong chiing vao nude doi hoi nhing didu
kién dia hoa nhét dinh.

Nhu vay, nguén cung cép cac kim loai nhu
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mangan, nhom, sat cha yéu tir tram tich chira nudc
va d6i thong khi. Cac kim loai khac hau hét ciing tir
tram tich ¢ dang phan tan cung cp cho nuéc, khong
loai trir tir nhirng ngudn nhén sinh. Cac ngudn cung
cép khac nhu tir nu6e mat, tir nude thai cong nghiép,
nudce thai sinh hoat chua dugce nghién ciru nhiéu, trir
khu vuce bai rac Pong Thanh.

Céc qua trinh mangan, nhom, st thAim nhap vao
nudce da dugc trinh bay trong cac cong trinh [2], [3],
d6 chu yéu 1a cac qua trinh 6xy hoa, thay phan
alumosilicat... phu thudc vao diéu kién dia hoa mdi
truong va do pH ciia nude. Mot trong cac nhan to
quan trong thic ddy cac qua trinh hoa ly dé giai
phong kim loai vao nuéc chii yéu hién nay 13 cac
nhan t6 nhén tao — khai thac nuéc dudi dat manh
mé, chiing da pha v can bang cia mdi truong dia
hda [5].

4 KET LUAN

O nhiém kim loai trong nudc dudi dat cac ting
Pleistocene tai TP.HCM la hoan toan cé thuc, chung
¢6 anh huong tidu cyc dén sirc khoe con ngudi song
it dugc luu y nghién ctru. Trong cac kim loai, ham
lvgng mangan, nhom, chi, thiy ngan, cadmi trong
nudce tai nhidu giéng quan tric da vuot gisi han cho
phép. Cac gia tri nay thuong tap trung vao giai doan
tir 2009 toi 2016, tap trung nhidu vao nhirng nim
2013 — 2015 & nhitng khu vuc phat trién d6 thi va
khu cong nghiép — noi nude dudi dat duoc khai thac
manh m&. Ngudn cung cip cac kim loai nay chii yéu
tir trdm tich chira nuée va phu thude nhiéu vao su
bién d6i cia moi trudng dia hoa dudi tac dong cua
hoat dong nhan sinh. Cac kim loai khac ton tai trong
tram tich dudi dang phén tan va ham luong cua
chung trong nude dudi dét rat thip so v6i quy chuin
nén chua gay tac hai dén sirc khoe.

Loi cAm on: Nhom tac gid chan thanh cam on
Truong PHBK, PHQG TP. HCM d4 hd tro kinh phi
thyuc hién dé tai loai C: “Dién bién tai nguyén nudc
dudi dit khu vuc thanh phd Ho Chi Minh trong giai
doan 2010 - 20157, MSPT: C2017-20-28/PHQG.
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Abstract—Underground  water  pollution,
especially groundwater of the Pleistocene layers
has been recognized by many researchers.
These records are often based on the results of
water quality monitoring of different
monitoring networks: the National Monitoring
Network, the monitoring network of the
Natural Resources  and Environment
Department of Ho Chi Minh city, the
monitoring network of the Saigon Water Supply
Company. The records show that in the
underground water of the Pleistocene layers
appeared metals such as copper, lead (Pb), zinc,
arsenic, cadmium, manganese (Mn), aluminum
(Al), nickel, mercury... However, the content of

many metals has not reached the limit of
pollution. In this study, the authors used the
monitoring results of the National Monitoring
Network for the period 2000 - 2016 and focused
on metals such as Al, Mn and Pb in the water of
Pleistocene aquifers - It has already exceeded
the allowable standards at some monitoring
sites. The results show that the content of Mn
and Al metals in the Pleistocene aquifers varies
significantly between 2009 and 2013, while for
Pb - a sharp increase from 2013 to 1016. Causes
leading to the development of Al and Mn
pollution, mainly due to geological, hydro-
geological conditions and impacts caused by
heavy groundwater exploitation in the
Pleistocene aquifers.

Index Terms—Metal pollution, groundwater, Pleistocene aquifers, Ho Chi Minh City,
Period 2000-2016
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