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1. Mé dau

Hién nudc ngam cung cip dén 40% nhu cau
nudce sinh hoat d6 thi va tr 70 dén 80% nudce sinh
hoat ndng thon & Viét Nam. Theo s6 lidu théng ké
dén nam 2006 ctia Bo Y té thi hién chi c6 khoang
60% dén s6 Viét Nam duoc tlép can voi nude sach
va nude hop vé sinh. Trong chién luge quéc gia ma
Viét Nam dé ra thi dén nam 2020 s& dat con 5O
100% nguoi dan dugc tiép cén voi nudce sach va
nuée hop vé sinh. Day la muc ti€u kho vi Viét
Nam van chua kiém soat tt chit lwong nudc
dudi dat.

Gan day, tai nhiéu noi trén thé gioi da phat hién
mot lugng dang ké Mn trong nudc dudi dat nhu
mién bic tiéu bang Massachusetts, ven bién New
England [8, 9]. Ham lugng 16n mangan trong nudc
s€ co tac dong dén hé than kinh cta con nguoi,
nhét 1a nhitng ngudi cao tudi, phy nit dang mang
thai,... va c6 thé gay ra hoi ching twong ty nhu
Parkinson.

Ham lugng mangan trong nudc ngam & nhiéu
noi tai Pong bang Nam B vuot qua tiéu chuin
cho phép. Qua 6 thang dau niam 2008, quan tric
cac tang chira nude dudi dat & Pong bang Nam B,
Lién doan Quy hoach va Diéu tra Tai nguyén nudc
mién Nam (B Tai nguyén va Mbi trudng) cho
biét: hau hét cac nguyén tb vi lugng trong cac tang
chira nuéc déu ndm & pham vi cho phép, nhung
riéng Mn lai vuot ngudng.

Cu thé 1a: c¢6 4 trong sb 7 miu nudc & tang
chira nuée Pleistocen thuong (qps) c6 ham luong
Mn vuot qué tiéu chudn cho phép (TCCP). Noi ¢o
ham luong cao nhét dat téi 2,55mg/l (cong trinh

Q409020 - Phuong 6, Tx. Soc Trang - Soc Trang).
Tang Pleistocen trung - thuong (qp,.;) 6 2/8 mau
¢6 ham lugng Mn vugt qua TCCP, dat 8,50mg/1
(cong trinh Q177020 - Tx. Ca Mau - Ca Mau).
Téng Pleistocen ha (qp;) ¢6 4/9 mau c¢6 ham lugng
Mn vuot qua TCCP, ham lugng cao nhét dat
1,80mg/1 (cong trinh Q02204T - Thanh Hoa - Long
An); Tang Pliocen giita (n,?) ¢6 2/9 miu c6 ham
luong Mn vuot qua TCCP, ham lugng cao nhat dat
0,69mg/l (cong trinh Q011040 - Quéan 12 -
Tp. HCM). b téng khoang hoa nudc dudi dat
tong hop cho céc ting chira nudce c6 xu hudng thay
d6i so v6i nam 2007 va so voi trung binh nhiéu
nam (1995-2008).

Cach day khong lau, mot nhom nghién ctu
Nhat Ban cing nghién ctru sinh Viét Nam di tién
hanh nghién ciru sy 6 nhiém mangan trong nuéc
mit thudc luu vue song Sai Gon. Két qua cho thy
mangan c6 quan hé chit ché voi thanh phan thd
nhudng va dat da va ham lugng mangan trong
nuéc mit thay doi theo mua rd rét [1]. Tai Dong
bang Nam B9, cic nha nghién ctru ciing da chu y
ti 0 nhiém mangan trong nudc dudi dat, tuy
nhién, cac nghién ctru duong nhu méi chi dung &
mirc ghi nhan hién trang nay. Trong khu6n khd bai
bdo, nhom tac gia s dung sb liéu quan tric chat
luong nudc ciia mot bai giéng tai mot quan phia
tay bac Tp. H6 Chi Minh dé tim hiéu sy 6 nhiém
mangan trong nuédc dudi dat, quy luat phan bo cua
ching, ¢ mic d6 nhat dinh - ngudén gbc cia
mangan trong nuéc dudi dat.

2. Co s6 tai liéu va phwong phap nghién ciru

Bii giéng nghién ctru gdm 40 giéng khai thac
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trong ca 4 tang chira nude véi luu lugng mdi giéng
dao dong tir 50 dén 130m’/h dugc phan bd nhu
trong hinh 1. Hau hét cac giéng dugc xay dung tir
nhitng nam cudi thé ky XX - dau thé ky XXI.
Trong khu vuc bai giéng ton tai 5 ting chira nudc
16n: (i) Tang chira nude Pleistocen trung - thuong

G108
G1-G12

(qp2-3) phan bd & d6 sau 10 - 40m; (ii) tAng chira
nude Pleistocen ha (qp;) phan bd & do séu 60 -
90m; (iii) t?lng chira nude Pliocen gilra ) phén
bd tir 120 dén 140m; (iv) ting chira nudc Pliocen
dudi (n,") phan bd & d6 sau >160m dén 230m va
v) t?lng chtra nuc Miocen trén (n,°) (hinh 2).
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Hinh 2. Mat cét dia chat thiy van theo hwéng Nam Tay Nam - Bac Dong Bac

Trong qua trinh khai théc, da tién hanh ldy mau
nudc tat ca cac giéng dé phan tich nham theo doi
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chat lugng nudc, qua do c6 che do xi 1y nude phu
hop. Mau dugc lay theo hai mua, mua kho va mua



mua. Céc chi tiéu phan tich gdm: Fe'*; Mn*', CI va
pH. Tu ket qua phan tich cho thay, nudc trong tat
ca cac tng deu dat yéu chu vé ham luong CI,

Nuéc trong tang qp,.s dat yéu cau vé ham lugng
Mn (0,06mg/l) va Fe (O 19mg/l); con lai nude
trong tang qp;, n,> va n,' déu c6 ham lugng Mn
(trung binh 0,64; 0,80; 0,95mg/1) va Fe (12,1; 15,5;
17mg/l) vuot ngudng cho phép. Gia tri pH cua
nu6e hau hét déu dao dong trong khoang 5.4 - 6,3.
V6i chat luong nu6e nhu vay, viée xu 1y trude khi
dua vao duong ong cAp nuéc cua thanh phd la
céan thiét.

Nhim danh gi4 ngudn gbc cia su 6 nhidm
manganes trong nudc dudi dat, nhom nghién cuu
da su dung cac phuong phép nghién ctru thuy dia

hoa truyen thong, trong d6 cha yéu la phuong phap
dia thong ké két hop vdi cac phuong phép co dia ly
va dia chét.

3. Két qua va thao luin

3.1. Dic diém phin bé khéong gian va thoi gian
ciia Mn**

Trude hét, c6 thé noi rang, ham luong mangan
trong nudc dudi dat tai khu vuc nghién ctru trong
tat ca cac tAng chira nuée déu thay ddi theo mua o
rét. Vao mua mua, ham lugng Mn?* trong nude cao
hon so véi mua kho. Dleu nay c6 thé nhan thay 0
qua hinh 3 - biéu dd téng hop ham lwong Mn?* cho
tat ca cac giéng khong phan biét tang chira nudc
dang khai thac.
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Hinh 3. Biéu db biéu dién ham lugng Mn

Tai cac giéng khai thac trong téng gp>-3 su dao
dong nay khoéng dang ké vi ham luong mangan
trong nudc rat thip (thuong nhé hon 0,05mg/1),
trong khi d6, dbi véi cac ting chira nuée khac,
chénh léch ham luwong mangan gitra hai mua c6
thé dat t6i trén 0,2 mg/l, vi du nhu tai giéng GIN

2z trong NDB theo mua tai khu vwc nghién ctru

v6i d6 sdu khai thac 187m va giéng G6S vé6i do
sdu 192m (hinh 4). Chinh su bién ddi ham luong
Mn?" theo mila & cac ting chtra nuéc ndm sau, khi
mién cung cdp cua chung ndm xa mién phéin
bd doi hoi chung ta phai c6 cach ly gidi than
trong hon.
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Ham lwgng Mn trong nuée giéng G.IN
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Hinh 4. Dién bién ham lwong Mn

Ham lugng Mn*" va Fe* trong nudce dudi dét tai
khu vuc nghién ctru ciing bién ddi nhidu theo do
sau phan b cua tang chira nude (hink 5). Qua hinh
5 ta thdy ring ham lugng Mn®" va Fe trong cac
tang chita nudc nam & d6 sau dudi 50m (thude ting
qp.;) thip nhit va déu nim trong gidi han cho
phép. Ham lugng céc ion niy trong nudc cac ting
sau hon da sb déu cao hon tiéu chuin cho phép.
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* theo mua tai giéng G1N va GBS (tng n,")

Tuy nhién, ham lugng cﬁa ching cao nht thuong
gap ¢ tang chira nudc n2 o do sau 110 - 130m, &
tang n,' - ham luong sat va mangan vin cao hon
tiéu chudn song thip hon ham lugng cta ching
trong tang n,>. Ciing trén hinh 5, ta c6 thé thiy rd
mdi twong quan cua ham luong Mn?** va Fe'. Nhin
chung, khi ham lugng sit trong nudc ting, ham
lwong Mn*" ciing tang theo.

Fe (mgn)
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Hinh 5. Sw bién d6i ham lvong Mn®* va Fe' theo do sau

DPé khing dinh mbi twong quan ndy, nhom
nghién ctru da xay dung biéu db twong quan giita
ion dang xét (hinh 6).
Hé sb tuong quan giita luu lwong bom khai thac,

ham luong cua 2
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ham lugng Mn*", Fe*, CI" dugc trinh bay & bdng 1.

Nhu vdy, tuong quan gitra Fe'° va Mn®" rt chit
ch€, h¢ s0 twong quan dat 0,99556, day la mot
minh ching cho quan hé ddng sinh cua sit va



mangan trong nudc dudi dat. Giita cac ion khac voi
nhau va véi luu luong khai thac khong quan sat
thay moi twong quan rd rang nao.

Twong quan ham lwgng Fe va Mn trong NDD
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Hinh 6. Twong quan ham lwgng Mn®* va Fe®

Dién bién ham lwong Fe theo T
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Bang 1. Hé sé twong quan giira cac ion va lwu lwong

Q Q Fe® Mn*" cr
Fe® 1 -0,25355 -0,28878 -0,23314
Mn?* 1 0,998566 -0,05994
cr 1 -0,01289

1

Ham lwong Mn*" va sit ciing ting theo thoi

gian khai thac mac du sy gia tang nay

khéng 16n

song kha 13 (hinh 7). Tuy nhién, su gia tdng nay co

thé khong gip & mot vai giéng, vi du

GIBS. Tai giéng nay, ham lugng Fe'

nhu giéng
¢ va Mn*

trong nuéc ting dén trén 20mg/l (Fe) va trén

1,2mg/l (Mn) vao nam 2005, sau d6 g
twong ung con 14,5mg/l; 1,0mg/l vao

idm xuong
nam 2009

(hinh 8). Trong 40 giéng nghién ctru, gap trudng

hop nay c6 7 giéng.
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Hinh 8. Dién bién ham Iwgng Fe va Mn theo thoi gian trong nwéc giéng G1BS

Nhu vdy, c6 thé néi rang xu thé gia ting ham
lugng Fe va Mn®" theo thoi gian khai thac 1a xu

A 4

2010

thé chung ctia bai giéng trong khu vuc nghién ciru.
Hién tugng nay con dugc nhicu chuyén gia dia chat
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thily van ghi nhan khi tién hanh thi cong cac giéng
khai thac nudc dudi dat tai khu cong nghi¢p Tan
Tao, tai Q.7, Héc Mon,... thanh pho H6 Chi Minh.

Mic du trong cac tai liéu quan tric khong noéi
dén g1a tri Eh cua moi truong, song ¢6 thé noi rang,
& cic tang chira nuéc ndm sau, moi truong dia hoa
1a méi truong khir yéu dén manh. O mdi truong
nay, thudng mangan ton tai dudi dang MnHCO; .
Diéu nay hoan toan phi hop véi loai hinh hoa hoc
ciia nudc dudi dit & thanh phé HO Chi Minh:
HCO;-Na, HCO;-Cl-Na hoac CI-HCO;-Na.

3.2. Vé nguén cung cip Mn** cho NDP

Tir nhitng két qua xtr 1y s6 liéu vé ham luong
Mn?®* va Fe' trén, ching ta c6 thé nhan dinh: rd
rang, ham lugng Mn”" khong thé c6 ngudn gbc tir
nhitng chét thai trén mat ngém xudng, khi ma ting
chra nudc ndm noéng nhit gp,.; c6 ham luong nay
nho nhit, cang xuéng sau, ham lugng céc ion nay
cang ting. Toan bo cac giéng khai thac déu dugc
két cau bé’mg émg nhya PVC, trir 6ng loc duoc st
dung bang dng inox (Ong loc Jonhson - M¥), tir do,
chiing ta ciing c6 thé loai bé nguyén nhan xuét hién
Mn va Fe tir cac vat lidu két ciu giéng.

Nhu vay, sy xuét hién Mn** cung véi Fe* trong
nudc dudi dat cua bai giéng lién quan toi thanh
phan tram tich chtra nudc. Theo bao céo tong két
dé an “Phén chia dia tang N-Q va nghién ciru cdu
tmc ddng bang Nam Bo” do LD ban d6 Dia chat
mién Nam chii bién va bao cdo tong két dé tai
“Bién ho6i ban d6 BC, PCTV - DCCT thanh phd
Hb Chi Minh ty 1€ 1/50.000”, tai khu vyc nghién
clru ton tai cac tang chira nudc:

- Tang chira nuéc qp,; voi thanh phan phin

thach hoc chu yéu 1a cat min dén tho, cat bot, bot

phan 16p, phan nhip kha day tuy noi mau

xam trang, xam vang, d6 nau loang 16 d6i khi c6

13n san soi. Trén cdc mat cét thuong c6 mat cac

thiu kinh bot, bot sét, sét,... ngudn gbc song -
bién, song.

- Tang chira nuéc qp, v6i thanh phan thach hoc
cha yéu 13 cat min, min dén tho c6 1an san soi phan
16p va phan nhip kha day mau vang, vang nau,
tréng xam. Thuong xen kep thau kinh cat bot, bot
sét, bot cat,... Trim tich c6 ngudn gbc chu yéu
song - bién, song.

- Tang chira nu6c n,”: Thanh phan thach hoc
chu yéu la cat min, min dén tho c6 14n san soi phéan
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l(’rp va phan nhip khd day mau vang, vang nau,
trang xam. Thu(mg xen kep thau kinh cat bot, bot
sét, bot cat. Ngudn goc song - bién, séng.

- Tang chira nuée n,': Thanh phan thach hoc
chu yéu la céat trung, trung thd, min phan nhip,
phan 16p kha 15, doi khi co 13n san s6i mau xam
xanh, xanh luc, vang nau. Trén mat cit thudong xen
kep cac thdu kinh hat min kh4 day tir vai mét dén
khoang 20,0m. Trim tich c6 ngudn gbc song, song
- bién hdn hop.

Céc tram tich c6 ngudn gbc séng - bién thuong
¢6 chira mot luong déng ké cac khoang vat nhém
sulfua nhu pyrit, chancopyrit,... dang xam tan.
Chinh cac khoang vat nay da cung cap cho nudc
dudi dat, nuéc mit mot ham lugng dang ké ion
Fe’* va Fe’" tily theo méi truong dia hoa. Dbi voi
phﬁn trén mit dat va nudc mit, chung tao nén dang
dat phén dic trung ciia dong bang Nam Bo. Nude
dudi dat khu vuc thanh phd H6 Chi Minh ciing bi
nhiém phén (nhiém sit) ¢ nhiéu noi va gip & hau
hét cac ting chira nude. CO thé du bao rang, hién
tuong nhiém Mn®" trong nudc dudi dat co thé gap
trong tat ca cc giéng khai thac bi nhidm sit.

3.3. Xir Iy nwéc nhiém sit va mangan

Nudc tir tit ca cac giéng cua hé thong cap nudc
dugc dan vé€ khu xu ly tdp trung. Quy trinh xu ly
nhu sau:

Nudc tho tir cac tram bom giéng tap trung vé
dan mua (lam thoang ty nhién). Nudc thu dugc sau
dan mua dugc bd sung voi va chlor roi din qua bé
tron dung dé tron déu nudce voi hoa chit. Tiép sau,
nuée duge din dén bé ling - tiép xiic ngang, qua
bé loc nhanh (loai h¢ trong lyc). Nudce sau khi loc
dugc khtr tring bang chlor va floruor va chira vao
bé nudce sach va dugc tram bom cép I (bom nuéc
sach) bom hoa vao mang cip nu6c cia thanh phé.

Dinh mirc hoa chét dung cho xir 1y nudc nhu
sau: Voi - 96,6g/m3 nudc sach; Chlor - 3,8g/m3
nudc sach; Fluor - O,44g/m3 nudce sach. Luu luong
nude tho trung binh cua bai giéng hién nay dat
73.000m3/ngd, nudc sach dat 68.000m3/ngd. Chét
luong nude dat duge sau xir 1y dat tiéu chuan nuéc
an ubng, sinh hoat (bdng 2).

Bang 2. Két qua xt ly nwéc dwéi dat tai khu vue

nghién clru
Chi tiéu pH Fe® (mg/l) Mn®" (mg/l)
Nwoc thd 5.9 17,6 1,04
Nwéc sach 7.1 0,19 0,012




Tuy vay, ddi voi nhiing ho dan hodc nhing
cum khai thac nuéc tap trung quy md nhd vai chuc
m’/ngd, néu ham luong sit khong qua 16n van co
thé dung dan mua 2 cap dé xu 1y, sau do cho loc
qua cat min, néu can thiét bd sung thém mot lugng
nhd nudc voi (lwgng nudce voi tuy thudc theo luong
nuée va mic do nhiém st va Mn) trude khi qua
dan mua. Déi v6i cac ddi twong ndy, nén tién hanh
ldy miu nudc trude va sau xu ly dé kiém tra va
hiéu chinh quy trinh loc nhim dam bao chit luong
nudce st dung.

4. Két luan

Qua nhimg nghién ctru trén tai khu vyc bai
giéng, dd sang to dic dlem phan bo clia mangan
trong nudc dudi dt ciia tit ca cac tang chira nudc.
Ham lugng Mn*" trong nuéc dudi dat bién doi theo
mua, sy dao dong ham luong theo mua tuy khong
16n song biéu hién kha r5. Ham lwong Mn*" cing
v6i ham luong sat téng tang dan theo chiéu sau téi
tang chira nuée nz thuong dat gia tri 16m, sau do lai
giam trong nuaéce tang n,', tuy nhién ham luong cua
ching van vuot tiéu chuan cho phép, duy chi co
nudc tang qp»; 1a dat tiéu chuédn ca vé ham lugng
mangan Va sat. _Trong hau hét cac giéng, ham
lwong Mn®" va sit tong déu c6 xu hudng ting theo
thoi gian khai thac. Tuong quan vé ham luong
Mn?* va sit tong rat chit ché chumng to mdi quan hé
ddng sinh cua ching. Nguon goc cua chung trong
nuge dudi dat lién quan dén ngudn gbc va thanh
phan tram tich chtra nuéc va cach nudc. Dang ton
tai cia mangan trong nudc phu thudc vao diéu kién
mdi truong dia hoa va kha phii hgp voi thanh phan
hoa hoc nude dudi dét tai thanh phd HO Chi Minh.
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SUMMARY

Manganese pollution in ground water of Pleistocene aquifers in Hochiminh City area

Currently, Manganese (Mn) pollution in groundwater in Ho Chi Minh City was detected and became an interested
issue for many researchers. In a well which belongs to the water supply company in HCM city, Mn contents comparing to
standards increase many times and fluctuate by seasons markedly, while in some other wells, the Mn contents are still
relatively stable. The content of Mn, similar to that of As, has a close relationship to iron content in the water. The
correlation coefficient between iron and manganese reached 0.99856, showing that they have a syngenetic relationship.
From some results of data processing on the concentration of Mn?" and Fe", it is stated that: the content of Mn?* cannot
be derived from the surface waste seeping down because it is minimum in the shallowest aquifer gp..;. The
concentration of Mn?* ions increases in tandem with the depth. Their origin in groundwater related to the origin and
composition of sediments of aquifer and aquiclude. The infiltration mechanism of Mn into the water is not clear. The
treatment of Mn in groundwater is proposed in the paper, but other cheap solutions in accordance with the conditions of
the community still need to find.
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