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1. M& dau

O nhiém arsen trong nuéc ngam thuong duoc
phat hién thiy tai cac ving dong bang gan cac song
16n. Ham lugng As trong nudc ngdm ¢ dong bang
chau thé Séng Hong, Viét Nam, twong ddi cao
khoang 1+3050ug/L (trung binh 159ug/L) duogc
phat hién tir nam 1998 [3]. Tuy nhién, dén nay
nguyén nhan dan dén sy c6 mit ctia As trong nudc
ngﬁm van chua dwoc nghién ctru ki va hiéu 5. Co
ché gia thuyét phd bién 1a do qua trinh phan huy
hitu co tao diéu kién khir khién cac khoang oxyt sit
bi hoa tan, kéo theo su gidi phong As.

Phuong trinh gia thuyét duoc dua ra la:

4FeOOH (As(V)) + CH,0O + 7TH,CO; — 4Fe* +
8HCO;™ + 6H,0 + As(III) [2, 10]

Theo gia thuyét nay, As cang nhiéu trén céc
khoang sit c6 thé bi hoa tan, th1 co hoi As giai
phéng tir trim tich vao nuéc ngdm cang cao. Moi
truong cang thudn lgi cho sy khtr hoa tan sit dién
ra thi nguy co 6 nhiém As cang ting. Nghia 13, qua
trinh gidi phong As phu thudc vao dac tinh khoang
hoc cua tram tich va diéu kién moi trudng.

Theo két qua nghién ctru trAm tich tai khu vuc
Van Phuc, Thanh Tri, Ha Noi cua tac gid Eiche E.
va cong su (2008), ham luong As trong tram tich
Pleistocene (trAm tich gia) nim trong khoang 2,1-
28,7mg/kg; trong trAm tich Holocence (trdm tich
tré) khoang 1,0-30,3mg/kg. Téng luong As trong
hai dang trdm tich nay la tuong duong nhau. Tuy
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nhién, ting chira nudc Pleistocene hau nhu khong
c6 As (<10pg/L), trong khi d6 tﬁng chtta nuéc
Holocene c6 ham lugng As cao hon, c6 noi dén
600ug/L [5].

Nhu véy, su giai phong As vao nuée ngdm kho
o thé duoc du doan duoc, néu chi xac dinh téng
luong As trong tram tich. Ham lugng As & dang
linh dong moi 1a thanh phan gay tac dong tédi ham
luong As trong nudc ngam. Trong tram tich, phan
16n As lién két trén cac khoang sit. Ham luong va
dang tdn tai cua cic khoang nay kha phong phu
trong tu nhién. Céc khoang phd bién thuong gap
nhu pyrite (FeS;) - khoadng sit kha bén vimg;
hematite (o- Fe203) goethite (a-FeOOH) - céac
khoang sit tinh thé; maghemite (y-Fe,Os) - khodng
sit c6 thé bi khir va lepidocrcite (y-FeOOH),
ferrihydrite (5Fe,05.9H,0) - khoang sét d& hoa tan
[2]. Chu trac lién két va dién tich bé mit cua mdi
khoang quyét dinh hinh thai As lién két trong
khoang d6. Vi du: ferrihydrite, lepidocrcite voi
dién tich bé mat 16n (214m¥g va 195m%/g tuong
tmg) hip phu As trén bé mit khoang, con goethite
v6i dién tich bé mat bé hon (37m%/g) thi kha nang
lién két As & dang hip phu kém hon, chu yeu As
c6 mat trong goethite & dang lién két tinh thé [9].
Bén chat lién két quyét dinh kha ning As c6 thé bi
rira troi tir trAm tich vao nudc ngdm.

Vay dang lién két ndo cua As trong trdm tich ¢
tac dong toi sy gia ting ham lugng cua nd trong
nuée ngdm? Cau hoi nay van dang dugc cdc nha
khoa hoc quan tam va nghién ctu.



Trong qué trinh khir hoa tan, cac oxyt sit dong
vai tro 13 chét nhén electron, con hop chét hitu co
doéng vai trd cung clp (cho) electron. Mot sb tac
gia da dua ra gia thuyét rang hoat tinh va ham
lugng hiru co 1a thong s6 kiém soat qua trinh gidi
phong As vao nudc ngam [1, 6, 11]. Két qua tir
nghién ciru ctia Corsini va cong su, cho thiy trong
thi nghiém u tram tich c6 bd sung citrate, lwong
arsen giai phong tang 1€n rd rét chi sau 3 ngay so
v6i mau kiém chung [6]. Tac gia Anawar H. M. va
cong sy da tim hiéu vai tro ciia cic dang vat chat
hitu co khac nhau ddi voi su giai phong As tir tram
tich vao nudc ngﬁm. Céac dang hitu co dugc su
dung 1a glucose, phan bon dung trong nong nghiép,
h6n hop nudc thai sinh hoat va phan bo. Tir két qua
nghién ciru, tac gia cho ring sy bd sung hitu co co
thé thuc diy hoat dong cua vi sinh tham gia phan
g khir hoa tan sit va dan toi sy giai phong As ra
khoi trAm tich. Mdi dang hitu co khac nhau thi mirc
d6 tac dong to1 qua trinh giai phéng As cling khac
nhau [1]. Tuy nhién, cing mot chit hitu co bd
sung, vai tro va mirc do tac dong ddi véi cac dang
tram tich khac nhau s& nhu thé nao thi vin chua
duoc ching minh béng thuc nghi¢m.

Nghién ctru ndy di tim cdu tra 101 vé dang lién
két As tac dong t(n kha nang gla tang ham luong
As trong nuéc ngdm va sy bd sung hitu co anh
hudng nhu thé nao t6i qua trinh giai phong As,
mong mudn gop phan dyu doan nguy co 6 nhiém As
trong nuoc ngam dua trén cac phan tich dac diém
céc tram tich chira nude.

2. Péi twong va phwong phap nghién ciru

2.1. Poi twong nghién ciru

Mau trdm tich tré c6 tudi khoang 600 nim duoc
liy & ving Pan Phugng, Ha Noi phan bb ¢ d6 sau
2,0-2,4m. Khu vuc nay hinh thanh do su bdi dip
cua song Héng, thanh phan trAm tich chu yéu la
cat, cat pha mau vang nhat, vang xam hoac xam
nu, ngoai ra con xen kep cac théu kinh sét 1an tan
tich thuc vat. Mau trAm tich gla ¢6 tudi khoang
3500 nam duogc lay tai ving gan chan nui Ba Vi,
Phi Kim, Ha N6i ¢ d6 sau 11,7-11,9m. Khu vuc
nay c¢6 dang dia hinh go ddi, ban son dia, chii yéu
1a cac d6i ndi thip xen cac bac thém phu sa cd,
céch séng Hong hon 10.000m [12].

2.2. Phwong phap nghién ciru

221 Phwong phdp chiét trinh t nghlen cuu sy
phdn bé As trén cdc khodng trong tram tich

Arsen c6 mat trong cac khoang oxyt st dudi
mot sO loai hinh lién két khac nhau nhu hap phu bé

mit, lién két trén pha céc sit d& hoa tan, lién két
v6i pha céc sat hoat dong, sat tinh thé va dang lién
ket trong pha cac khoang bén virng [10].

Cac dich chiét chon Igc duoc st dung dé hoa
tan cac pha khoang st khac nhau trong trim tich
(bdang ). Qua trinh hoa tan Fe s€ kéo theo sy giai
phong As lién két trén cac pha khoang d6. Thi
nghiém chiét duogc thuc hién véi cac mau tram tich
dai dién trong lo thay tinh c6 nép cao su, ty 1& tram
tich/ dung dich chiét 1a 10g:100mL. Cac thao tac
duoc thyc hién trong diéu kién kin, khong c6 6xy
dé han ché sy thay d6i méi trudong yém khi cua dit.
Céc lo chiét duoc lic déu bing may lic ngang, &
nhi¢t d0 phong trong vong 6 tiéng. Thi nghiém
chiét As lién két trong cac pha khoang bén vimng
dugc thuc hién trong 10 vi song. Cac thi nghi¢m
duoc thyc hién lap doi, Kkét qua cho d¢ lap lai dang
tin cdy, RSD <5%.

Bang 1. Cac dung dich chiét str dung dé hoa tan cac
pha khoang khac nhau [10]

Pha muc tiéu Dich chiét pH
H&p phu trén bé mat NaHCO; 0,5M 8,5
Lién két trén pha cac khoang HCOOH 0,5M 3
s&t dé hoa tan
Lién két trén pha cac khoang Axit ascorbic 0,1M 3
sat hoat dong
Lién két trén pha cac khoang Amoni-oxalate 0,2M 3
sat tinh thé +axit ascorbic 0,1M
Lién két trong cac khoang ANO; 16M

bén virng

2.2.2. Thi nghiém danh gid vai tré ciia hop chat
hitu co trong qua trinh tgo moi truong khw thudn
loi cho sw hoa tan Fe va As

Miu trim tich dwoc tron véi nude séng co bd
sung chét hitu co (natrl acetate, 4mg/L) [8]. Mau so
sanh 1a mau khong bd sung natri acetate. Trim tich
duoc tron déu nhdm dam bao tinh dong nhét. Cac
thao tac dwoc thuc hién trong hop kin dudi diéu
kién khong c6 6xy. Cac mau dugc dit trong toi va
lic nhe hing ngay. Mau duoc 1y ra theo thoi gian
cach nhau 5 ngay va phan tich cac chi tiéu Fe, As.
Thi nghiém kéo dai 30 ngay, duogc thyc hién lap
doi, két qua cho d¢ lap lai dang tin cdy RSD <5%.

Nbng d6 Fe duge xac dinh bé“mg phuong phap
quang phd hip thu nguyén tir trén may AA-6800.
Nbdng do As dugc phén tich trén may AA-6800 két
hop bd tao khi hydrua (HVG). Gidi han phat hién
ndng do Fe 1a 0,1mg/L va As 1a 0,5ng/L [15].

507



3. Két qua va thio luan
3.1. Thanh phin Fe va As trén cdc pha khodng
sat trong tram tich tré va va tram tich gia. Moi
lién hé voi nong dp Fe va As trong nuwdc ngdm.
Két qua cac thi nghiém cho thdy ham luong Fe
trong tram tich tré va gia tuong ung la 18,8g/kg
va 22,3g/kg Fe; ham lugng As twong ung la 7,5
mg/kg va 3,9mg/kg (bang 2).

Bang 2. Ham lwong Fe, As trong cac pha lién két

Ham lwong Fe(g/kg) Ham lwong As(mg/kg)

Trdm tich Trdmtich Trdmtich Tram tich

tré gia tré gia
Pha hép phu - 0,02 0,3 0,04
Pha cac khoang 2,8 13,5 1.1 0,3
st dé hoa tan
Pha cac khoang 0,6 - 0,5 -
sat hoat dong
Pha céc khoang 1,7 - 3,4 -
sét tinh thé
Pha céac khoang 13,8 8,7 2,2 3,5
bén virng
Téng 18,8 22,3 75 3,9
Nwéc ngadm 12,6 mg/L 13,1 mg/L 300 pg/L 58 pg/L

Ghi chd: - nhé hon gi&i han phat hién

Téng ham lugng Fe trong hai dang tram tich tré
va gia la twong dwong nhau (18,8g/kg va
22,3g/kg). Nhung phan tich cdu tric thanh phan
khoang hoc, cho thay dang Fe ton tai trong trim
tich c6 sy khac biét: tram tich tré chira 2,8g/kg cac
khoang Fe dé hoa tan, 0,6g/kg khoidng Fe hoat
dong (Fe(I1I) dé bi khir), 1,7g/kg 1a pha Fe tinh the
con lai 13,8g/kg 1a pha cac khoang bén ving; trim
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Hinh 1. Phan bd Fe trén cac khoang sét trong tram tich: (a) Tram tich tré, (b) Tram tich gia
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tich gia chtra chu yéu 13 pha cac khoang sit hoa tan
13,6 g/kg, dang khoang Fe hoat dong va Fe tinh thé
khéng phat hién thiy, con Fe trong pha cac khoang
bén vung chiém 8 7g/kg (hinh I). Nhu vay, cac pha
khoang sit trén cac tram tich khac nhau c6 céu trac
rat khac nhau.

Trong diéu kién khir, cac dang st ton tai trong
céac pha khoang Fe d& hoa tan, sit hoat dong va sit
tinh thé bi rira troi tir trAm tich vao nudc ngim.
Téng lugng Fe & dang linh dong néi trén & trAm
tich tré 1a 5,2g/kg. Trong trdm tich gia, mic du hai
dang Fe hoat dong va Fe tinh thé khong phat hién
duoc, nhung dang Fe d& hoa tan 1én t6i 13,6g/kg,
chimg to tram tich gia c¢6 chita nhiéu Fe hoat tinh
hon so v&i tram tich tré. Tir d6 suy ra, kha nang gia
taing ham luong Fe trong nudc ngam trong diéu
kién khur ¢ khu vuc phan bd tram tich gia cao hon
s0 v6i khu vyc phan bd tram tich tré. Theo két qua
nghién ciru d6i voi tram tich Van Phuc, Thanh Tri
cua tac gia Eiche E. va cong sy, ham lugng Fe
trong nudc ngam khu vuc phan b trim tich gia
chi dao dong trong khoang 0,72-2,7mg/L trong khi
d6 ¢ khu vyc tram tich tré cao gip 10 lan va dao
dong trong khoang 2,4 - 20,4mg/L [5]. Tuy nhién,
trong nghién ctru nay, ham luong Fe trong nudc
ngdm cua hai khu vuc nay khac nhau khong dang
ké, twong tmg 1a 13,1mg/L va 12,5mg/L dbi voi
tram tich gia va tré. Diéu do co thé 1a do trong thyc
té, qua trinh van chuyén Fe trong ting chira nudc
dién ra kha phuc tap va chiu tdc dong cua nhiéu
yéu t6 moi treong, nén chénh léch ham luong Fe
trong nudc ngim khac xa so v&i 1y thuyét.
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Gia tri As thu duoc (3,9 va 7,5mg/kg) nim trong
khoang ndng do As trong tram tich & cic ving bi 6
nhiém As. Vi du: trAm tich dac trung cho cac vung
ddng bang tich tu va dong bang chau thé &
Bangladesh c6 ham luong arsen nim trong khoang
0,4-10mg/kg, trung binh 4mg/kg. Trim tich song
Gangers c6 arsen trung binh khoang 2 Omg/kg Nong
dd As trung binh trong cac trdm tich sudi & Anh va
Xu Wales thuong giao dong trong khoang 5-8mg/kg
[14]. Nhu vy, ham luong As trong hai dang trAm tich
gia va tré déu ndm trong khoang ndng do phd bién.
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Ham lugng As trong tram tich gia (3,9mg/kg)
thdp hon khoang 1/2 so véi trAm tich tré
(7,5mg/kg) (hinh 2). C6 thé theo thoi gian, khién
luong As trongtram tich gia bi mat di do qua trinh
phong hoéa trdm tich. Nghién ctru trdm tich & Van
Phuc, Ha Noi, tac gia Berg M. ciing nhan thiy céac
16p trdm tich phan bd cang sau (c6 tudi gia hon) thi
nong d6 As trong trim tich cang gidm, tir
17,5mg/kg trén bé mat giam xubng dudi Smg/kg &
d6 sau 20m [4].
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Hinh 2. Sy phan b As trén cac khoang sét trong trdm tich: a) trAm tich tré; b) trdm tich gia

Xem xét chi tiét hon vé sy phan bd As trén cac
pha khoang sit, c6 thé thdy tram tich tré co
0,3mg/kg As lién két trén bé mat; 1,1mg/kg 1a dang
As trén pha Fe dé& hoa tan; 0,5mg/kg As trén pha
cac khoang Fe hoat dong; 3,5mg/kg As trong pha
Fe tinh thé; 2,2mg/kg & dang lién két voi cac khoang
bén vimg. Trong khi do, tram tich gia chi chua
0,34mg/kg 1a dang As hép phu va trong cac khoang
dé hoa tan, dang As lién két véi cac khoang Fe hoat
dong va Fe tinh thé khong dugc phat hién thiy.

Ham luong As c6 kha nang bi hoa tan trong
tram tich tré 1a 2mg/kg (pha hap phy, dé hoa tan),
trong khi do, trong tram tich gia chi chlem
0,34mg/kg. Theo ly thuyét, qua trinh gia hoa tram
tich c6 thé lam suy giam dién tich be mat, lam tang
kich thudc hat d6i véi cac khoang sit hodc thay ddi
chu trac Fe(IIl) oxyt thanh hdn hop oxit Fe(IIl)-
Fe(IT). Sy bién ddi nay sé lam giam kha ning hip
phu arsen trén cac khoang sét, dan t6i ham luong
arsen linh dong & trAm tich gia it hon so v6i trim
tich tré [2]. Ngoai ra, tram tich tré c6 chira As lién

két trén dang khoang Fe hoat dong (0,5mg/kg) va
Fe tinh thé (3,5mg/kg). Hai dang nay bi hoa tan
trong diéu kién khir. Trong khi d6, & trdm tich gia
hai dang khoang nay khong phat hién thiy. Theo
gia thuyét d3 néu & trén, qué trinh khir hoa tan cac
khoang Fe d& hoa tan va Fe hoat dong kéo theo su
giai hap phu va dong hoa tan cua As lién két trén
cac khoang d6. Pidu nay c6 nghia 1a, cang nhléu
As c6 mat trén cac dang khoang linh dong thi nong
do As trong nudc ngam cang cao. Ngugc lai, néu
khong ton tai As trén cac pha khoang linh dong do
thi khong xay ra qua trinh giai phong As. Sy khac
biét gitra phan bd As trong hai dang tram tich giai
thich tai sao nong d§ As trong nuéce ngam phan b
trong tram tich tré 1a 300ug/L trong khi d6, gia tri
nay & tram tich gia 1a 58pg/L.

Nghién ciru tai hai khu vuc trdm tich co tudi
khéc nhau, tic gid Eiche E. cling chi ra khoang
n@)ng do As ¢ khu vuc tram tich tré cao hon so véi
khu vyc trdm tich gia hon mic du téng As trong
tram tich ctia hai khu vuc nay 1a twong duong nhau
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[5]. Tir d6 cho thdy, luong As lién két trén cac pha Fe
linh dong (dé hoa tan, hoat dong, tinh thé) doéng vai
trd quyét dinh ham luong As bi hoa tan vao nudc
ngam, chir khong phai tong lugng As trong trim tich.

Tram tich tré co chira 5,2g/kg Fe & dang
khoang dé hoa tan, Fe(III) d& bi khir va Fe tinh thé.
Trong diu kién khir, qua trinh khir hoa tan khoang
Fe kéo theo su giai phong As c6 thé xay ra tai khu
vuc chira tram tich tré, khi dang tram tich nay chira
cac khoang Fe linh dong ndi trén mang theo As.
Déi v6i khu vuc co tram tich gia, khong chura
khoang Fe dé& bi khir va Fe dang tinh thé, tuy c6
pha khoang Fe hoa tan cao (13,6g/kg), nhung pha
khoang nay chtra it As, nén khong xay ra sy gia
tang nong do As trong nudc ngam. Dicu nay co thé
giai thich cho sy khac biét giira nuéc ngam tai hai
khu vyc nghién ciru. Nude ngam khu vyc tram tich
gia co ndéng d6 Fe 1a 13,1mg/L va ndng do As la
58ug/L, trong khi do, nude ngam khu vyc trdm tich
tre c6 noéng d6 Fe twong tw (12,5 mg/L), nhung
nong do As cao toi 300pg/L (bang 2). Diéu d6 cho
thay, kha nang gia ting nong d6 As trong nudc
ngam phu thudc vao cau tric khodng cua tram tich,
cu thé 1a twong quan thuan véi ham lugng As trén
cac pha khoang sét linh dong, c6 thé bi hoa tan va
khir trong diéu kién moi trudng khur.
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3.1. Minh hoa qui trinh khir hoa tan Fe va As tir
trim tich vdo nuwde ngam véi sw bo sung chat
hifu co

Gia thuyét phé bién vé co ché van chuyén As la
qua trinh phan hay hitu co hinh thanh diéu kién
khtr, khién cac khoang st mang As bi hoa tan, kéo
theo sy giai phong As. Tai khu vyc c6 nhiéu hop
chét hitu co hoat dong, qua trinh phan hay hitu co
boi vi khuan dién ra manh thi moi truong cé tinh
khtr cao, thic déy su hoa tan cac khoang Fe. Nham
danh gia vai tro cua chat hiru co bd sung déi voi
qua trinh khtr hoa tan Fe va As ta thyc hién tron
tram tich v6i nude séng co thém natri acetate . Két
qua nghién ctru duoc trinh bay ¢ hinh 3.

Mbi truong khtr dugc hinh thanh trong cac
dung dich tron trAm tich v6i nude séng c6 bd sung
hiru co. Nong do Fe trong cac dung dich nay ting
dan theo thoi gian (hinh 34, B). Thi nghiém véi
tram tich tré khong bo sung hitu co, khong phat
hién thiy Fe trong dung dich (hinh 34). Véi tram
tich gia khong bd sung hitu co, qué trinh hoa tan Fe
¢6 dién ra, nhung chdm hon so vi mau c6 bd sung
hitu co (hinh 3B). Nhu vay, chét hiru co bd sung c6
vai tro tao moi trudng khir thuan loi thuc ddy quéa
trinh hoa tan Fe.
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Hinh 3. Néng do6 Fe (A; B), va As (C; D) trong cac dung dich trén trdm tich véi nwédc sdng cé (ky hiéu tron) va
khong (ky hiéu tam giac) bd sung hiru co theo thoi gian
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Tinh toan hiéu sé gitra ndong d6 Fe trong mau
¢6 va khong bd sung hiru co tai cac thoi diém ldy
mau cho théy, chénh léch néng d6 do su bd sung
hiru co trong mau trdm tich tré va trdm tich gia la
tuong duong nhau (hinh 34, B). Tu d6 cho thiy,
muc do tac dong clia sy bd sung hitu co 1én hai
mau tré va gia la nhu nhau. Dy 14 hién tuong kha
thi vi vé vai trd cua cing mot dang hiru co bd sung
1én hai dang trim tich khac nhau.

Qué trinh khir hoa tan Fe lam cho dién tich bé
mat cua khoang gidm, kha nang hdp phu As trén
khoang giam theo [7]. Qua trinh nay keo theo su
giai hép phu va ddng hoa tan As. Trong thi nghiém
dbi v6i tram tich tré, lugng As bi hoa tan t6i da sau
15 ngay (0,52mg/kg) dbi v6i miu co bd sung natri
acetate. Trong mau khong b sung natri acetate, thi
lugng As hoa tan khong déang ké, sau 20 ngay dat
cao nhat & mirc 0,01mg/kg. Gia thuyét rang, su bd
sung hiru co cé tac dong dén hién tugng lugng As
giai phong tang lén. Tuy nhién, trong thi nghiém
doi véi tram tich gia c6 bo sung hitu co, mac du
qué trinh hoa tan sat duoc thuc déy, nhung néng do
As gan nhu khong thay d6i so véi mau khong bo
sung hitu co (hinh 3D).

Hién tugng nay c6 thé duoc 1y giai khi xem xét
su khac biét cdu truc khoang hoc cua hai dang tram
tich. Tram tich tré c6 chtra As lién két trén cac pha
khoang Fe dé hoa tan, khoang Fe hoat dong va
khoang st tinh thé. Trong do6, dang Fe hoat dong
va Fe tinh thé c6 thé bi rira troi trong mdi trudng
khir. Qua trinh rira tréi cac khoang sat nay kéo theo
sy hoa tan As lién két trén khoang d6. O tram tich
gia, dang As lién két trén hai khoang nay khong
duoc tim théy, cong thém luogng As trén cac
khoang Fe dé hoa tan it hon nhiéu so véi trong
tram tich tré. Do do, qua trinh giai phong As dién
ra yéu va chénh léch khong dang ké giita miu co
va khong bd sung hiru co. Nhu viy, vai tro cta
chit hitu co bo sung 1a tao ra mdi truong co tinh
khir gia ting sy hoa tan khoang sit, qué trinh nay
chi kéo theo su giai phong As khi né c6 mat trén
céc khoang sat do.

Mot sb nghién ciru ciia cac tac gia Quicksall
A.N. (2008), Anawar H.M. (2002), Berg M. (2008)
cling chi ra ring mdi truong khir thuan loi cho qué
trinh hoa tan Fe va As. Tai khu vuc co nhiéu hop
chét hitu co hoat dong, qua trinh phan huy hiru co
boi vi khudn dién ra manh thi mdi truong cé tinh
khir cao, thuc day su hoa tan Fe kéo theo As bi rira
troi [1, 4, 13]. Didu nay chimg minh vai tro cua
hop chét hitu co trong qua trinh hinh thanh diéu
kién khur thuan loi thuc déay qua trinh hoa tan Fe va
As trong nudc ngim.

Két qua nghién clru nay cho thiy, trong thyc té
néu nudc ngam bi 6 nhidm hitu co thi méi trudn
¢6 tinh khir cao dugc hinh thanh va diéu nay co6 thé
kich hoat su khir hoa tan Fe kéo theo As bi gidi
phong. Nghién cuu cua mot s6 tac gia Harvey C.
(2008), Fendoff S. (2010) da canh bao nguy co 6
nhiém As trong nudc ngém khi co6 sy xam nhap
hiru co tir cac ao hd, dam lay. Ngoa1 ra, két qua
nghién cltu nay ciing b sung cho gia thuyét cho
rang su van chuyen hiru co bé mit tir cac khu vuc
khéc téi noi ¢6 tram tich von chira As s& kich hoat
qua trinh gidi phong As tai khu vuc do [6, 8].

4. Két luan

Céc két qua nghién ciru trén day cho thiy, cau
tric khoang cua moi tram tich c6 su khac biét, tram
tich tré c6 chira gan 30% tong Fe (5,2 g/kg) la dang
khoang de hoa tan, Fe hoat dong va Fe tinh thé.
Trong tram tich gia, dang khoang sit dé hoa tan
chiém téi 60% tong Fe (13,6 g/kg), nhung khong
c6 dang Fe hoat dong va Fe tinh thé.

Su phén bd As trén cac khoang sit trong cac
tram tich ciing khac nhau: Trong trdm tich tré dang
As trén pha Fe dé hoa tan, pha cac khoang Fe hoat
dong va trong pha Fe tinh thé 1an luot 1a 1,1mg/kg,
0,5mg/kg va 3,4mg/kg. Trong khi do, tram tich gia
¢6 dang As hap phu va trong cac khoang d& hoa tan
la 0,34mg/kg, dang As trén pha Fe hoat dong va Fe
tinh thé khong dugc tim théy. Su tdn tai cua As
trén nhirng pha khoang dé tac dong boi moi trudng
khu chinh la yéu t6 gay nén sy giai phong As trong
tAng chira nude. Pidu nay 1y giai tai sao nudc ngdm
trong khu vic trdm tich tré ¢6 chira nhiéu As hon so
voi khu vye trim tich gia, mic di nong do Fe ¢ ca
hai khu vuc la tuong duong. Bén canh d6 vai tro cia
hitu co bd sung dbi voi hai dang tram tich khac nhau
trong nghién ctru nay 13 nhu nhau, déu tao moi
truong khir thuén loi kha nang kich hoat sy hoa tan
khoang Fe mang As kéo theo As bi giai phong.

Loi cdm on: Nghién ciu nay dugc thyc hién
v6i sy hd tro kinh phi ctia dé tai TN-2013 va Dy an
hop tic qubc té VietAs - DANIDA. Céc tac gia xin
chan thanh cam on.
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SUMMARY

Study of factors affecting arsenic release from sediment into groundwater

The arsenic (As) enrichment in groundwater of the river delta has been being studied and predicted. Organic matter
degradation generating the reduced environment was a popular hypothetical mechanism which is convenient for Fe-
oxides reductive dissolution leading to the As release. However, the role of each factor in this process has not fully
understood. In this study, the relationship between the mineralogy and the concentration of As in the groundwater are
discussed. Two research sites are chosen: the young river bank sediment site with sedimentary age less then 600 years
and the old mountainside sedimentary age more then 3500 years one. The results of nanalysis showed that As
concentration in the young sediment is 7,5 mg/kg which is double of it in the old sediment (3,9 mg/kg). The amount of the
potentially removable As in the young sediment (2 mg/kg) is higher than that in the old sediment (0,34 mg/kg). The As
associated with easily reducible Fe(lll) and crystalline Fe was found in the young sediment totalled 4 mg/kg but it was
not detected in the old sediment. Combined with the As concentration in the groundwater of two areas, the results
showed that the more As bound on mobile Fe (easily dissolvable Fe-oxides, easily reducible Fe(lll) phases and
crystalline Fe phases) the higher possibility of the As enrichment in groundwater. The study suggests that the existence
of As on Fe phases could be flushed under reduced condition controls the As release from sediment into groundwater.
Besides, the increasing of flushed Fe and As in the sediment incubated with river water added organic matter experiment
was observed. This supports the hypothesis of organic matter role in As mobilization that is to genenrate the reduced
condition enhancing the reductive dissolution of As bearing Fe-oxides which leads to the leaching of As.
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