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Nguyén nhan & nhiém asen d6i v6i nudc ngam
tai huyén Cat Tién - Lam Dong

e Nguyén DPinh Trung

Vién nghién ctru Méi truong, Truong DPai hoc Da Lat

(Bai nhan ngay 01 thang 08 nam 2015, nhdn dang ngay 11 thang 04 nam 2016)

TOM TAT

Tai huyén Cat Tién - Lam Pong ¢6 5 giéng duoc
khoan véi dé sdu 45 m dé phuc vu viéc nghién ciu
nguon goc 6 nhiém asen trong nwée ngam. Tai huyén
Cét Tién ham heong asen cao & ca 2 tang chira nudc
Holocene(adQ) va tang Pleistocene (J2In). Khir gidi
hdp phu FeOOH(As) va khir dang khodng ngho asen
Va gidi phong asen tan vao trong nuée, dé la co ché
quan trong gidi thich van dé nide ngam é nhiém asen

tai huyén Cat tién. Ham luwong cao cua asen trong
tram tich Cdt Tién c6 vai trd quan trong, tuy nhién, &
diéu kién khir manh thi méi gidi phéng asen trong
tram tich ra muée ngdm. Sw 6 nhiém asen & mirc do
cao la do cé sy phdn huy sinh hoc l6p mun thuc vt
bi chén ldp sdu trong 10ng ddt dan dén sw khir manh
FeOOH(As) va dang khodng nghéo asen gilp gidi
phéng asen va hoa tan vao trong nuée ngam.

Tir khéa: co ché é nhiém asen, nuwée ngam, tang tram tich, Cat Tién

MG PAU

Tai Lam Pdng, nhiing nghién ctu gan day da
phat hién mot s6 dia phuong trong tinh ¢6 ngudn
nuwéc ngam dang st dung c6 ham luong asen >
0,01mg/L vuot tiéu chuan cho phép [1, 2]. Trong sb
29 mau nuéc giéng khoan tai huyén Cat Tién c6 9
mau nudc c6 ham lwong asen cao hon quy chuan cho
phép, d6 1 cac mau thu tir cac x& Gia Vién, My Lam,
Thién Hoang, Tu Nghia va thi trin Céat Tién. Mau
nuéc ngam thu tai thi trin Cat Tién va x4 Gia Vién c6
ham lwong asen cao hon quy chuan cho phép dén 10
lan, dic biét miu nudc lay tir x4 Tu Nghia c6 ham
luong asen cao hon quy chuin cho phép dén 45 lan
[3]. Tuy nhién, nhitng nghién ctu trén chi mang tinh
chat danh gia so bo vé& mirc d6 6 nhidm asen trong
nuéc ngam tai Cat Tién, chua dua ra dwoc ngudn goc

gay ra 6 nhiém asen trong nuéc ngam tai huyén Cat
Tién-Lam Ddng.

Dé c6 thé giai thich vé& nguyén nhan, ngudn gdc
gay 6 nhiém asen trong nuéc ngam tai huyén Cat
Tién, tinh Lam Pong, ching t6i tap trung khoan 5 vi
tri, noi ¢6 ham luong asen trong nudc ngam cao [3] &
d6 sau 45 m. CAc vi tri khoan da dwoc hoi dong khoa
hoc tinh Lam Ddng thdm dinh va théng qua, Poan
Tai nguyén nuéc Nam Tay nguyén thuc hién khoan
giéng va danh gia phan I6p cac dia tang. Theo phan
tang dia chét, tién hanh phén tich, xac dinh ham
lwong cac nguyén td can quan tim va xac dinh ham
luong cac nguyén té nay trong tang chia nudc cac
giéng khoan trén
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VAT LIEU - PHUONG PHAP
Vit liéu

Gian khoan giéng XJ 100 Trung Quéc — mii
khoan 132 mm; May quang ph6 hap thu nguyén tur
AA - 7000 két hop HVG-1, Shimadzu, Nhat Ban;
Cén phan tich c6 do chinh xac 10* g, cua héng
Sartorius, Puc; May do tric quang HACH DR 5000
cua My; Hoa chét phan tich loai tinh khiét, theo cac
phuong phap phan tich cac nguyén t6 (Merck).
Pia diém khoan va liy miu

Vi tri khoan liy miu tai x4 Gia Vién (2 giéng), thi
tran Cat Tién (2 giéng) va xa Tu Nghia (1 Giéng).

Ldy mdu dat da va tram tich: cir 5 m chiéu sau lay
1 méu (theo duong kinh trong ciaa mii khoan -
khoang 2 kg) va lay thém mAu tai c4c vi tri phan tang
dia chit. Mau duogc goi trong bao nilon den, cho vao
thing x6p sau d6 chuyén vé phong thi nghiém.

Ldy mdu nuwéc: Binh (A): mau nuée duoc acid
héa bang HCI ¢am dic sao cho pH < 2 dé phan tich
céc chi tiéu As (tong) va Fe (tong) va cac cation trong
nudc theo TCVN 5993:1995. Binh (B): mau nudc
dung dé phan tich ammonium duoc acid hod bang
H,SOs dén pH<3, lam lanh 4 °C, phéan tich
ammonium theo ISO 7150-1:1984. Binh (C): mau
nudce duoc loc tai chd, dong kin miéng chai, 1am lanh
& 4 °C dung dé phan tich cac ammonium SO.%, PO,
CI, cation Ca?*, Mg?*. Binh (D): mau nudc duoc doi
qua cot nhua trao d6i ammonium: Dowex 1x8 anion-
exchange resin (100 - 200 mesh) dugc thuc hién tai
hién truong, phan nudc qua cot ciing dugc acid héa
bang HCI dam dic sao cho pH < 2, tranh anh sang dé

phéan tich As (111)/As (V) theo [4]. T4t ca céc binh
dung mau duoc ldy day nuéc, khdng cd khong khi,
van chat nat va duoc bao quan ¢ nhiét do 4 °C. Phan
tich ammonium va cac ammonium SO4% PO4® , CI
phai thuc hién trong vong 24h va ddi véi asen, sit co
thé thuc hién trong vong 1 thang (TCVN 5993:1995).
Phuwong phap phéan tich

Céc chi tiéu pH, Eh trong mau nudc duoc do truc
tiép tai hién truong.

Phan tich As (tt) trong nuéc theo TCVN
6626:2000 bang phuong phap do phd hap thu nguyén
ta.

Phan tich sit tong so Fe(tt) trong nuéc theo
phuong phap TCVN 6177:1996 bing phuong phap
do phd hap thy nguyén tir.

Phéan tich ham luwgng ammonium trong nudc theo
phuong phiap TCVN 4563:1988 bang phuong phap
tric quang so mau.

Phén tich As trong dat, da, tram tich theo TCVN
8467: 2010 bang phuong phap do phd hip thu nguyén
ta.

Phan tich ion SO4* theo phuong phap EPA 375.2
hay EPA 9036; phan tich ion PO, theo 1SO
6878:1986, ion Cl- theo 1SO 9297:1989; Ca?*, Mg?*
theo 1SO 6058:1984, 1SO 6059:1984.

Cac chi tiéu con lai dugce phan tich theo phuong
phap tric quang so mau theo cac TCVN khéc nhau.

Trang 102



TAP CHI PHAT TRIEN KH&CN, TAP 19, SO T1 - 2016

KET QUA -THAO LUAN

Mau dia tAng trim tich va két qua phan tich theo dia ting tai xa Gia Vién

Tai xa Gia vién c6 2 giéng khoan véi toa do VN 2000 la: giéng CT-GV-01: E 458465 N 1285990; giéng

CT-GV-02: E 458666 N 1285584 va tai thi xa Tu Nghia giéng khoan CT-TN-05: E 461124; N 1277537 ca 3
giéng khoan c6 ting chtra nhiéu nuéc thudc hé tang Pleistocene (J2In). Két qua phan tich cac phan tang tram tich
dugc thé hién tai Bang 1.

Bang 1. Két qua phan tich As(tt) va Fe(tt) theo ting dia chat cua cac giéng CT-GV-01, CT-GV-02 va CT-TN-05

CT-GV-01 CT-GV-02 CT-TN-05
]?6 ]?6 ]?6 Astt
sau Astt (Mmg/Kg) Fer (mg/Kg) sau Astt (Mmg/Kg) Fer (mg/Kg) sau Fer (mg/Kg)
(m) (m) (m) (mg/Kg)
5 4,25+0,13 28.944 + 0,09 5 7,12 £ 0,04 14.791£0,12 5 1,0£1,23 19.182 = 0,05
10 0,24 £0,04 10.712+£0,1 10 11,41 + 0,01 34.941 + 0,51 10 8,8 +0,12 15.37+0,9
15 4,31+0,23 5.857+£0,21 15 8,42 £ 0,03 37.374 £ 0,02 10,2 | 11,6 +0,33 | 16.770+0,21
20 11,58 £ 0,11 48.925+0.16 16 22,23 +0,05 43.090 £ 0,31 14,5 2,3+0,64 6.876 £ 0,23
25 8,97 + 0,09 33.760 £ 0,03 20 6,14 £ 0,07 22.786 + 0,11 16 10,3+ 0,01 7.381+£1,14
30 5,40 £ 0,04 37.233+£ 0,02 21,5 6,05+0,11 22.736 £ 0,13 18,5 9,4+0,02 31.801 + 0,87
31,5 7,98 £ 0,04 33.721 £ 0.02 22* 153,65+ 0,21 153.343 1,5 20 6,8 £0,23 8.158 + 0,12
35 4,04 +0,02 35.054 £ 0,05 25 6,47 0,33 19.909 +1,33 25 1,2+0,25 13.660 £ 1,12
36 7,53+£0,11 52.882 + 0,12 30 7,26 £1,21 27.450 £ 0,12 26,2 4,3+0,15 23.271+1,11
37 8,90+ 0,03 35.538+0,21 35 9,84 £0,03 25.552 + 0,21 30* | 59,3+0,37 | 50.358 + 1,23
39* 18,37 £ 0,13 33.598 £0.19 45 9,43 +0,03 29.833+0,23 33 8,8+1,21 23.422 + 0,23
40 18,90 + 0,17 33.427 £ 0,17 35 7,9+1,33 23.432£0,24
41,5 1,25+ 0,03 16.300 = 0,22 40 12,7+0,34 | 35.094 £0,17
45 1,18 + 0,08 12.326 £ 0,21 45 9,2+112 29.994 + 0,26

* Tai d6 sau cna tang chira nhidu nudc; Asy : Asen tong sb; Few: Sit tong s6
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Két qua nghién ciu giéng CT-GV-01 (Bang 1,
Hinh 1A, 1B) cho thiy ¢ do sau 5 m la Iop dat sét day
phan ting dat mat véi ting chira nuéc thi nhat. Tang
nay rat it nuoéc, chu yéu 1a nudc giéng dao, nuse
thudc tang nay it nhiém asen [3]; ham lwong asen la
4,25 mg/Kg. Tai chiéu sdu 20 — 25 m, ham luong
asen dao dong tu 8,97 - 11,58 mg/Kg va ham luong
sat téng s6 cao lén dén 48,925 mg/Kg, day la tang
chtra nuéc thir 2 it nudce, ca hai déu thude dia tang
Holocene (adQ). O gitra do sau 31 - 36 m la tang than
bun khéng chira nuéce, ké dé 1a tang phong héa chura
hoan toan, tang nay ciing khéng chira nudc nhung
day 1a giao ting Holocene (adQ) vai ting Pleistocene
(J2In). Ngan cach ting Holocene (adQ) va ting
Pleistocene (J2In) la 16p sét cang & d6 sau 36 m, tai
day ham luong sat tong sb 1a cao nhét 1én dén 52,882
mg/Kg. Téi d6 sau 37 — 40 m la tang chira nudc thuge
hé ting Pleistocene (J2In), ham luong asen trong mau
dia chat & day dao dong tir 8,9 - 18,9 mg/Kg, ham
lwong ham luong sét téng sé 1a 33,427 mg/Kg.

Phan tich cau hinh dia chat ddi véi giéng khoan
CT-GV-02 (Bing 1, Hinh 1A, 1B) cho thdy tir mat
dat cho dén d6 sau 15 — 16 m c6 tang chira nuée phan
cach thudc hé Holocene (adQ) rét it nudc, day 1a tang
nuéc ngam & do sau cua cac giéng dao ctia nguoi dan
thuong dung, cac giéng dao chi co nuwdc vao mia
mua va da phan céc giéng dao & ddy co6 ham luong
asen thap [3]. Tir do sau 21 - 26 m la tang chira nudc
khe nat thuoc hé tang Pleistocene (J2In), tai tang
chira nuée khe nat nay ¢6 mot tang “kep” (d6 sau 22
m), tAng nay day 30 cm, 1a dang quang sit ngam asen.
Ham luwong asen cao 153,6 mg/Kg, ham lwong sit
téng sb ciing cao 153,343 mg/Kg. Tir 30 — 45 m la
tang d4 chic khong co nudc.

Két qua phan tich ciu hinh va thanh phan dia
chat giéng khoan CT-TN-05 cho thdy: Tai d6 sau 5 m
1a 16p sét phan tang; & d6 sau nay ham lugng asen rat

thap 1,0 mg/Kg. Do sau tir 10 - 10,2 m 1 tang chira
nuéc thir nhat, théng thuong day 1a d6 sau cac giéng
dao cua ving nay [3], chiéu sau ting nudc nay chi 0,2
m, khi phan tich ham luong asen thudc ting dia chat
0 d6 siu nay dao dong tur 8,8 - 11,6 mg/Kg. Tir d6 sau
10,3 dén 14,4 m la tang sét phan cach tang nudc thir
nhat véi ting ké tiép, ham luong asen thap 2,3
mg/Kg. Tai d6 sau 14,5 — 16 m la tang sét phan cach
tang chira nudc phia trén véi tang tram tich ké tiép,
ham lwong asen trong mau tram tich giam dan theo d6
sau tir 16 - 18,5 m twong ng la 10,3 - 4,3 mg/Kg,
ham luong sat tong sé kha cao 31,801 mg/Kg & do
sdu 18,5 m. Do sau tir 25 - 26,2 m 14 ting sét két, day
Ia phan tang gitra ting trAm tich Holocene (adQ) véi
tang Pleistocene (J2In), tai giao ting nay khéng cé
nude, ham luong asen tai tang phan cach nay khong
cao, ham luong sit tong sb tai do sau 26,2 m la
23,271 mg/Kg. Tir d6 sdu 26,2 — 30 m la ting béan
phong héa chira nudc, tai diy co ting “kep” ham
luong asen cao 59,3 mg/Kg va ham luong sit ciing
cao 50,358 mg/Kg. Tir d6 sau 30 — 35 m 1a ting da
bot két ran chic co khe nat chita nude, do sau 40 — 45
m la dang d4 den cimg, ham luong asen thay ddi tir
8,8 - 12,7 mg/Kg 02 (Bang 1, Hinh 1A va 1B).

Nhin chung, ddi véi 3 giéng khoan néu trén thi
khai thac nuée thude dia tang Pleistocene (J2In), ddi
v6i giéng khoan CT-GV 01 tai d6 sau 39 m c6 ham
lwong asen 1a 18,37 mg/Kg cao nhit so véi sudt chiéu
sau giéng. Di voi giéng CT-GV 02 thi tai do sau 22
m c6 ham luong asen 153,6 mg/Kg cao nhét theo suét
chiéu sau cua giéng la dang quing sit nghéo asen két
qua phan tich dang quang nay bang phd XRF duoc
thé hién tai Bang 2. Ddi véi giéng khoan CT-TN-05
thi tai do sau 26,2 — 30 m la tang ban phong héa chua
nuéc, tai ddy c6 ting “kep” ham lwong asen 59,3
mg/Kg cao nhat theo sudt chiéu sau giéng.
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Quantas Semi-Quantitative Analysis Result Quantas Semi-Quantitative Analysis Result

M atrix Type Element Matrix Type Oxide

Sample Name 22-TK Sample Name 22-TK

No. of identified Elements 19 No. of identified Elements 19

Counting Time Factor 1.00 Counting Time Factor 1.00

Element Net Calc. Norm. Unit Element Net Calc. Norm. U nit
Int. Conc. Conc. Rem ark Int. Conc. Conc. Rem ark

Fe 1310.9 59.0 82.2 [%] Fe,0, 1313.1 59.2 74.5 [% ]

Si 38.7 7.83 10.7 [%] Si0.» 38.6 13.7 17.21 [%]

Ca 22.1 1.89 2.76 [%] Al,0, 6.3 2.83 3.53 [%]

Al 6.3 1.71 2.51 [%] CaO 22.1 2.04 2.57 [%]

P 4.7 0.670 0.945 [%] P,0 s 4.7 1.18 1.48 [% ]

M n 11.5 0.588 0.901 [%] M nO 11.5 0.576 0.728 [%]

K 1.4 0.140 0.197 [%] K20 1.4 0.136 0.169 [%]

As 0.3 794 0.113 [%] As,0, 0.3 720 900 [ppm]

Ba 0.1 461 651 [ppm] MgO 0.3 492 617 [ppm]

Cu 0.3 452 639 [ppm] CuO 0.3 408 517 [ppm]

Zn 0.2 325 456 [ppm] TiO, 0.4 390 483 [ppm]

Ti 0.4 324 455 [ppm] BaO 0.1 368 462 [ppm]

M g 0.3 297 416 [ppm] Zn O 0.2 251 313 [ppm]

Pb 0.2 291 411 [ppm] Cl 0.2 229 285 [ppm]

Cl 0.2 276 384 [ppm] PbO 0.2 219 277 [ppm]

Sr 0.5 199 283 [ppm] NiO 0.1 174 215 [ppm]

N i 0.1 185 262 [ppm] Sro 0.5 160 202 [ppm]

Cr 0.1 65 92 [ppm] Cr, 034 0.1 65 81 [ppm]

\ 0.0 47 67 [ppm] V205 0.0 58 74 [ppm]

Bang 2. Phan tich thanh phan nguyén t6 cua dang quin (22-TK) bing phuong phap XRF

Qua phan tich nuéc giéng khoan CT-TN-05 cho
thdy: As la 0,139 mg/L, Eh 1a -37 mV, pH la 6,63.
Pic diém cua giéng khoan CT-TN-05 la giita cAc tang
chtra nudc 6 ting sét va sét két phan céach tuy nhién
van c6 sy thim thau kém gitra ting chira nudc thi
nhét va ting chira nhidu nude, ham lwong ammonium
trong nuéc khong cao va gia tri Eh < 0 minh chang
cho diéu nay. Két qua nghién cau tir giéng khoan CT-
TN-05 cho thay cac dang lién két cua asen voi sat
nam trong moi truong khir (Eh = -37) cho nén ching
bi khtr vé dang tu do linh dong trong méi truong nudc
& hai dang As®* va As®*. Tuy nhién do trong moi
truong khir nén As®* chiém uu thé (Bang 4).

Vi viy, ddi véi 3 giéng khoan CT- GV-01, CT-
GV-02 va CT-TN-05 asen giai phong vao nudc ngam
dugc giai thich theo co ché khtr hoa tan cac hydroxide
sat hap phu asen trén bé mit cua goethite va khir hoa
tan dang quang sit nghéo asen giai phong asen ty do
hoa tan vao trong nuéc. Tac nhan khir 1a cac vat chat
hitu co tu nhién CH,O hoa tan trong nuéc ngam qua
qua trinh tham thau tir ting Holocene (adQ) vao ting
Pleistocene (J2In) [5].

Két qua phdn tich nwéc giéng khoan CT-GV-01:
As 12 0,082 mg/L va Eh la -56 mV pH 1a 7,47 (Bang
4). Qua phan tich cac tang dia chat chira nuéc cho
thdy mac du tang chira nuéc dang nghién ciu thuge
hé tang chira nuée Pleistocene (J2In), nhung nudéc
thugc hé tang Holocene (adQ) van tham thau dén tang
chira nudc Pleistocene (J21In). Chi s6 NH4* (Bang 4)
cao minh chimg cho diéu nay. Két qua nghién ctu tir
giéng khoan CT-GV-01 cho thay cac dang lién két
cta asen Voi sit nam trong moi truong khir manh cho
nén ching bi khir vé& dang tu do linh dong trong moi
truong nudc & hai dang As®* va As®*. Tuy nhién, do
trong méi truong khir manh nén As®* chiém wu thé.
Két qua phdn tich nuwéc giéng khoan CT-GV-02:
As la 0,034 mg/L, En la -34 mV va pH la 7,08 (Bang
4). Qua phan tich cac tang dia chat chira nuéc cho
thdy, mac du tang chira nuéc dang nghién ctu thugc
hé tang chira nudc Pleistocene (J2In), nhung tang
chta nuéc thuoc hé ting Holocene(adQ) van tham
thdu dén tang chira nude nay va cé su lién thong gita
gitta hai tang chtra nudc (Can cir vao ham luong
ammonium). V&i cau tao dia chét thu thap duoc tai
giéng khoan GV-02 va sb liéu vé ham lugng As®
trong mau nuéc (Bang 4).
FeOOH(As) + CH,0 + H* — Fe2* + HCOs + Hz0 + (As®*+ As®)
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CT-GVOL 5M

CT-GV02 5M \

CT-GVO1 10M

‘CT-GVO2 10M ‘

CT-TNO5 5M \

CT-TINOS 10M

CT-GV01 15M

CT-GVO02 15M |

CT-GVO01 25M

CT-GV02 16M |

CT-TNOS5 10.2M
C

| T-TNOS5 14,5M |

CT-GVO01 30M

CT-GVO0Z 20M |

CT-TINOS 16M |
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CT-GVO01 31.5M

=

CT-GV02 21.5M

Hinh 1A. Cac miu dia chét theo d6 sau giéng khoan CT- GV-01, CT-GV-02 va CT-TN-05

@8

CT-GVO01 35M

CT-GVO02 22M

CT-TNOS 26,2M

CT-GVO1 36M

CT-GVO2Z 25M

-

CT-GVO01 37M

CT-GV02 30M

CT-TNOS 30M

CT-TNO5 33M

CT-GVO01 39M

CT-GVO2 45M

CT-TNOS5 35M

CT-GV01 40M
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CT-GVO1 41,5M

CT-GVO01 45M

CT-TNOS 45M

Hinh 1B. C4c miu dia chat theo d¢ sau giéng khoan CT- GV-01, CT-GV-02 va CT-TN-05

M?lu‘dia tang tram tich va két qua phan tich theo
dia tang tai huyén Cat Tién

Tai thi tran Cét Tién c6 2 giéng khoan c6 toa do
VN 2000 la: giéng CT-TCT 03: E 458019; N
1279581 va giéng CT-TT 04: E 459227; N 1276961,
ca 2 giéng khoan c6 tang chira nhiéu nuéc thuge hé
tang Holocene (adQ). Két qua phan tich theo phéan
tang dia chat duoc thé hién tai Bang 3.

Két qua phan tich theo phan tang dia chét cua
giéng khoan CT-TCT-03 (Bang 3, Hinh 2), tir d6 sau
5 — 11 m la phan ting dat bé mat cho dén tang chua
nuéc, tir 4o sdu 11-13 m 13 tang chira nudc kém,
thuong 14 d6 sdu cua cac giéng dao [3], dic diém cua
viing ndy gan séng Pong Nai (cach by séng 100 m),
khi vao mua muwa nuéc song dang lén, cac mach
ngang cung cap nudc cho cac giéng dao, day chinh 1a
nguyén do mua ning tang nay khong c6 nuéc. Theo
chiéu sau dia tang, ham luong asen ting dan cho dén
d6 sau 15 m, ham luong asen trong tram tich & d6 sau
15 m la 13,44 mg/Kg. Giéng khoan (CT-TCT-03)
hoan toan nim trong ting chira nuéc Holocene (adQ),
dia chit 1a phu sa cua song Dong Nai boi dip lau
ngay ma hinh thanh nhiéu tang. Tai d6 sdu 1530 m la
tang chtra dang bun non ¢6 14n hitu co phan hily chua
hoan toan nhung day lai c6 phan tang cua tang chta
nuéc thir 2 (nude it), phan tang nay | cat sach, ham
lugng asen thap. Tai d6 siu 44 m, ham luong asen
trong mau tram tich lai ting 12,92 mg/Kg, giap giita
44 — 45 m c6 tang chira nudc, cudi do sdu & 45 m la
tang sét két ngan cach ting Holocene (adQ) voi ting
Pleistocene (J2In).

Két qua phan tich theo phan tang dia chét cua
giéng khoan CT-TT-04 (Bang 3, Hinh 2) cho thay: tir

d6 sau 5 - 40 m la tang tram tich thuoc hé Holocene
(adQ), phan tang chta nuéc khong rd rang, ham
lugng asen trong phan ting nay ting dan tir 5,72 dén
23,28 mg/Kg; dén d6 sdu 45 m ham luong asen ting
I&n cao nhit. Giéng khoan CT-TT-04 hoan toan nam
trong tang chira nudc Holocene (adQ), dia chét 1a phu
sa cua song Dong Nai bdi dip, do sau tir 10 - 20 m la
tang cat. Tur do sau 20 — 45 m 1a ting than bun, bun
non ¢6 1an hitu co phan huy chua hoan toan va trong
tang nay khong c6 16p sét phan tang. Tir cudi do sau
45 m c6 dau hiéu phan tang, d6 1a tang phong hoa,
ngan cach ting Holocene (adQ) vai tang Pleistocene
(32In).

Nhin chung hai giéng khoan trén c6 tang chira
nuéc hodn toan nam trong dia ting Holocene (adQ)

Két qua phdn tich nwéc giéng khoan CT-TCT-03:
As la 0,141 mg/L va E la -157 mV, pH la 6,63 va
nuéc giéng khoan CT-TT-04: As 13 0,179 mg/L , Eh
1a -166 mV, pH 1a 6,53, miu nudc cua ca 2 giéng
khong phét hién thay As** , ham lwong ammonium rat
cao minh chimg cho méi trudng c6 sy phan hay yém
khi cac vat chat hitu co trong tram tich dong thoi 1a
méi truong khir rat manh (Bang 4). Piac diém cua 2
giéng khoan CT-TCT-03 va CT-TT-04 la giita cac
tang chtra nuéc khong co ting sét phan céach rd rang
cho nén c6 sy lién thong giira cAc tang.

Dua vao phan tich thanh phan, ciu tao dia chat va
nuéc giéng khoan, asen trong nudc ngam tai giéng
khoan CT-TCT-03 va CT-TT-04 duoc giai thich theo
co ché sau: Khir hod tan As bi hip phu trén bé mat
c4c hat phl sa tram tich do cac hoat dong cua mot sd
chung vi khuan nhu Geospirillum barnesii phan huy
cac thanh phan hitu co [5, 6]:
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FeOOH(As**) + CHO + H,COs

Vi sinh vat

— Fe?* + HCOs + H,0 + As®*

Bing 3. Két qua phan tich As(tt) va Fe(tt) theo ting dia chit cua cac giéng CT-TCT-03 va CT-TT-04

CT-TCT-03 CT-TT-04
Ch'(%l)sau Asy (Mg/KQ) Fer (Mg/KQ) Ch'(%l)sau Asy (Mg/KQ) Fer (Mg/KQ)
5 5,82+0,21 26.946 £+ 0,23 5 5,72 +£0,33 12.766 + 0,22

10 4,82+0,17 21.827 £0,41 10 4,61 +023 17.658 £ 0,15
11 4,94 +0,03 13.802 + 1,09 20 6,22 £1,07 28.621+ 0,11
13 8,31+0,31 21.222 £0,61 25 9,84 +0,12 26.729+0,19
15 13,44 £ 0,22 33.346 £ 0,46 30 9,10 £ 0,09 27.697 £ 0,08
20 9,23 +0,06 21.636 £ 0,32 35 12,31+0,14 41.858 £ 0,20
25 1,75+£0,31 9.824+£0,14 40* 11,08 £0,31 35.720 £ 0,17
30 0,91+0,23 5.190+ 1,17 45 23,28+0,18 40.222 £0,15
35 8,13+£0,34 35.902 £ 0,05
40 7,60 £ 0,44 35.942 £ 0,03
44* 12,92 £0,32 41.394 £ 0,34
45 7,84 +0,21 34.650+1,19

* Tai 30 sau cua t?&ng chira nhi€u nudc; Asy : Asen tong s6; Few: Sat tong $6

CT-TCT O3 5SM

CT-TCT 03 10M| |

CT-TT04 5M

‘-‘

CT-TT04 10M

CT-TCTO3 11M

CT-TCTO03 15M

-

CT-TCTO3 20M

CT-TT04 30M |

CT-TTO04 35M

CT-TT04 25M
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[ .

CT-TTO4 40M

&

CT-TCTO3 25M

£

(CT-TCTO3 44M

\CT-TCT03 45M

CT-TCTO03 35M | [CT-TCT03 40M

Hinh 2. C4c mAu dia chit theo do siu giéng khoan CT-TCT-03 va CT-TT-04

Bang 4. Chat lwong mau nudéc cua 5 giéng khoan tai huyén Cat Tién (ting chia nudéc)

. A | NH+ | Fex | SOZ L. Ca¥ | Mg® | POS | En
Tenmau | Ase ML) | moy | (marL) | (marL) | mo/t) MY marL) | (o) | (marL) | mvy| PH
0.011

0082+ | O 735+ | 492 | 052+ |876+ 047+ 017+ | 0092

CT-GV-01 | 5 503 oooor | 042 | £103 | 022 | 012 | 003 | 001 | 0,001 -6 | 747
0034% | 0009: | 081 | 698 | 153 |734% | 019|011z ]| 002z

CT-GV-02 | 5004 | 00002 | 009 | 002 | 002 | 044 | 004 | 006 | 0009 | 34 | 708
0141 < 1820 | 792 | 1.05%] 260% | 0352|014 | 0,04z

CT-TCT-03) 5001 | KPH | 4905 | +0. 26| 004 | 079 | 002 | 003 | 0005 | 1°7| 6:63
01792 3180 | 795 | 2730 |426% | 032£ | 0122 040%

CT-TT-04 | 5001 | XPH | s 054 | 031 | +038| 055 | 009 | 001 | 0012 | “166| 6:53
0139% | 0003 £| 045 | 798+ | 053+ |379% | 062% |022% ]| 00l

CT-TN-05 | 5001 | 00004 | 004 | 034 | 001 | 016 | 006 | 001 | 0008 ]| 37 | 663

Két qua phan tich 5 miu nwéc giéng khoan tai Cat

Tién

Trong 5 giéng khoan tai huyén Cat Tién - Lam
Dong c6 hai giéng ma tang chtra nuéc hoan toan nam
Co ché giai phong asen vao trong nwéc ngam

Dua vao phén tich cac dia tang tram tich va phan
tich nudc tir cac giéng khoan c6 thé d& nghi ché giai
phoéng asen vao trong nudc ngam tai huyén Cat Tién
theo co ché khir hoa tan As bi hap phu trén bé mat
1a cAc hat phu sa tram tich do c4c hoat dong cia mot

trong tang Holocene (adQ) la CT-TCT-03 va CT-TT-
04, c6 ba giéng khoan c6 ting chira nuwdc nam trong
tang Pleistocene (J2In).

s6 chung vi khuan nhu Geospirillum barnesii [5,6],
dbi vé6i giéng khoan CT-TCT 03 va CT-TT 04, khu
hoa tan cac hydroxide sit (Hfo) hap phu As trén bé
mat la cac goethite va khir hoa tan cac dang khoang
sat nghéo asen. Tac nhan khir |4 cac vat chat hitu co
tu nhién 12 CH,O hoa tan trong nuéc ngim qua qué
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trinh tham thau giira cac tang chira nudc [5], d6i véi
giéng khoan CT-GV-01, CT-GV-02 va CT-TN-05.
Két qua phan tich mau nuéc ngam ¢6 2 mau CT-TT
04 va CT-TN 05 c6 ham luong PO cao theo
Acharyya va CS. 2000 day 1a thanh phan c6 trong
nuéc ngdm do sy phan huay cac hop chit hiru co, xéac
dong vat, va thanh khoang c6 trong tram tich. lon
PO,* dong gop vao viéc giai phdng asen ra khoi
FeOOH(As), tuy nhién déng gbp nay 1a thir yéu.

Phan tng trao doi hydoxit sit (Hfo) hip phu As
trén bé mat khodng sit chtra asen véi ammonium
PO,* [7], tuy nhién viéc dong gép ham luong asen
vao thanh phan 6 nhiém nudc ngam theo co ché nay
lait.

Tang sét phan cach tang dit mat caa hau hét cac
giéng khoan tuwong ddi day vi vay khong c6 su dong
g6p cua asen tir nguon phan bon thude trir su. Vay
nguon gbc 6 nhidm asen vao trong nudc ngam tai Cat
Tién 1a tir trdm tich va tir dang khoang sit ngam asen.

KET LUAN

Tai huyén Cat Tién, ham luong asen cao & ca 2
tang chira nudc Holocene (adQ) va tang Pleistocene
(J2In). Ngudn gbc gay 6 nhidm asen vao trong nudc
ngam & cac giéng co ham luong asen cao tai Cat Tién
1a tir trAm tich va tir dang khoéng sit ngam asen theo
cac co ché, khir hoa tan cac hydroxide sat hap phu As
trén bé mat goethite va khir hoa tan cac dang khoang
sat nghéo asen. Tac nhan khir | cac vat chat hitu co
tu nhién CH,O hoa tan trong nuwdc ngdm qua qué
trinh thim thiu giita cac ting chira nude, ddi Vi
giéng khoan CT-GV-01, CT-GV-02 va CT-TN-05,
khtr hoa tan As bi hip phu trén bé mit cac hat pho sa
tram tich do hoat dong cua mét sé chung vi khuan
nhu Geospirillum barnesii d6i véi giéng khoan CT-
TCT-03 va CT-TT-04.
Loi cam on: Ching t6i xin chan thanh cam on So
KH&CN tinh Lam Pong Cdp kinh phi cho nghién ciru
nay, cam on Truong Pai hoc PA Lat tao diéu kién dé
ching toi thue hién dé rai nghién ciru.

The cause of arsenic contamination of
groundwater in Cat Tien district, Lam Dong

province

e Nguyen Dinh Trung

Institute of Evironmental Research, Dalat University

ABSTRACT

Five positions were drilled with the depth of 45
metres, in order to research the source of arsenic
contamination in groundwater in Cat Tien district,
Lam Dong province. In the Cat Tien district, high
concentratring of arsenic are found in both of the
Holocene (adQ) and Pleistocene (J2In) aquifers.
Reduction of FeOOH(As) and reduction of arsenic
poverty ore types to release arsenic to solution, are
main mechanisms to explain the arsenic pollutes

groundwater in Cat Tien district. The high
concentration of arsenic in the sediments of the Cat
Tien delta and the occurrence of reducing conditions
were essential conditions to explain the extreme
degree and extent of arsenic pollution. Elevated
arsenic pollution would be due to the biodegradation
of buried peat deposits which caused the high
reduction of FeOOH(As) and affored supplied high
concentration of arsenic to the groundwater.

Keywords: arsenic pollution mechanisms, groundwater, sedimentary aquifers, Cat Tien
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