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SUMMARY

ANALYSIS AND ASSESSMENT OF ARSENIC POLLUTION IN GROUND WATER
IN THE CAT TIEN DISTRICT OF THE LAM DONG PROVINCE

Assessments of arsenic pollution in water in the Cat Tien district of the Lam Pong province
have been carried out during the period of 2013-2014. In 37 samples of surface water and
dug well water, the arsenic pollution levels ranged from 0 to Sppb—For 29 samples of water of
drilling wells, 8 water samples had arsenic level being higher than QCVN 01: 2009/BYT
allowed limit. With two drilling well samples collected from Cat Tien commune (CT _TT 04)
and Gia Vien commune (CT_GV 03), the arsenic level of them were about 10 times higher
than QCVN 01: 2009/BYT allowed limit. Especially, the arsenic level of the drilling well
collected from Tu Nghia commune (CT TN 04) was about 45 times higher than Vietnamese
standard allowed limit.

These drilling wells, which have arsenic pollution, have the Eh levels often negative (-Eh), the
Eh values of the drilling wells saimples ranged from (-1.4) to (-186). In the drilling wells of
Gia Vien commune and Cat Tien town showed that the high level of arsenic contamination
parallel with the ammonium pollution levels. When the Eh was negative (-Eh), the
concentration of As (IlIl) has higher percentage compared to As (V), and with the iron ions,
the Fe’* ionic concentration always occupies a larger amount compared to Fe'" ionic
concentration.

Keywords: Arsenic pollution, ground water, As(I11)/As(V), ammonium, Cat Tien
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1. MO PAU

Viét Nam, la mot trong nhirng nudc co
nhitng ngudn nudc ngdm chira ham luong
asen cao[1]. Trong vong 20 nam tro lai day,
cung vé6i su gitip d& cia nhiéu té chirc qubc
té, cac nha khoa hoc nudc ta da tién hanh
nghién ctru, diéu tra, xac dinh va da xéac
dinh duoc mot sb dia phuong nhu Ha Noi,
Vinh Phiic va mot sé khu vuc & ddng bang
song Mékong, c¢6 ham luong asen trong
nude ngdm vuot qua ngudng cho phép theo
QCVN 01: 2009/BYT cho nuéc dn udng
[2,3]. O Lam Dong nhirng nghién ciru gan
day cling phat hién mot sb dia phuong
trong tinh c6 ngudn nudc ngdm dang sir
dung c¢6 ham lugng Asen > 0.01mg/L vuot
tiéu chudn cho phép [4, 5]. Tuy nhién
nhitng nghién ctru trén chi mang tinh chat
s0 b, b lugng mau phan tich con han ché,
chwa danh gia ddy du muc d6 6 nhilm;
ddng thoi chua phén tich sy 6 nhidm asen
lién doi mot cach ddng thoi véi cac yéu td
lién quan nhu amoni, pH, Eh, Fe*" trong
nude ngim tai Cat Tién, Lam Dong.
Nghién ctru ndy nhim goép phan dua ra
nhiing du bao vé cac vung bi 6 nhiém, muc
d6 6 nhiém asen, nghién ctru ciing gop phin
lam rd hon ngudn gdc phat sinh va co ché
giai phong asen tir trdm tich vao nudc
ngam.

2. THIET BI, DUNG CU VA HOA CHAT
2.1. Thiét bi

- Méy quang phé hip thu nguyén tor AA-
7000 két hop HVG-1 Shimadzu, Nhat Ban.
- Bén Cathode rdng cua cac nguyén td, hip
thu & budc song: As (A=193,7nm), Fe
(A=248,3nm).

- Can phan tich ¢6 d6 chinh xac 10 gam,

cua hang Sartorius, Puc.
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- T siy UNE 600 Memmert, Dirc

- May do tric quang HACH DR.5000 cua
My.

2.2. Dung cu

- Cac dung cu thuy tinh: cbc, binh tam giac,
binh dinh mirc va pipet cac loai - Cac 1o
polyetylen (PE) dung mau;

2.3. Héa chat

Céc hoa chét loai tinh khiét phan tich (PA):

o Axit Nitric HNO; diac 65%

o Axit Clohidric HCI 37%

o Axit Sulfuric H,SO,4 98%

e NaOH, NaBH,, HgCl,, KI; Merck, cong
hoa Lién bang Dtrc

e Dung dich As chuin gbc (1000 mg/L),
Merck, cong hoa Lién bang Dtrc

e Dung dich Fe chuin gbc (1000 mg/L),
Merck, cong hoa Lién bang Dtrc

e Nudc cit hai 1an

3. THUC NGHIEM

3.1.Dja diém 1y miu

Hién nay tai huyén Cat tién nudc ngdm chu
yéu dugc khai thac tai ting chira nudc
thuoc hé Dé t nén viéc ldy miu nudc
nghién cuu ciling thudc trong hé nay, vi¢c
Ay miu dya vao ban dd va dinh vi GIS,
diém 14y miu duoc phan bd déu tai cac xa
trén toan huyén.

3.2. Phwong phap thu thap va biao quin
miu.

3.2.1. Thu thap miu

Do dic diém cau tao dia chit cua ving Cat
Tién, theo thir ty thoi gian hinh thanh dia
téng dia chit bao g(“)m 3 hé phan vi: hé Jura,
thong trung, hé ting La Nga (J,"); phun
trao bazan Plioxen — pleistoxen dudi tap
trung tai x Ddng Nai Thuong (CT-DNT),



hé tang Tan Rai (B (N, — Q)" ) va hé bé
tir, théng ha- thuong (Q)

Hé Dé tu, théng ha- thuong (Q) tap trung
trai dai tir thi trdn Cat Tién (CT-TT) trai dai
qua cac xa nhu: Gia vién (CT_GV), Thién
Hoang (CT _TH), Nam Ninh (CT _NN), Tu
Nghia (CT _TN), ba Pal (CT_DP), Quang
Ngai (CT_QN), My Lam (CT_ML) va
Phuéc Cat 1 (CT PC1), riéng mdt phin
Phudc Cat 1 va Phudc Cat 2 (CT_PC2)
nude ngdm thudce hé nghéo nuéc[6].

Nude ngdm chi yéu hién nay tai Cat Tién
duogc khai thac ¢ ting nudc thude hé Dé tu,
chiéu sdu trung binh cia cac giéng khoan tir
15 dén 70m, riéng tai xa Ddng Nai Thuong
(CT-DNT) nuéc ngdm thudc hé bazan nén
ting nudc ngdm & tuong ddi sau, tir 80-
100m.

Sd lugng mau thu thap dugc 1a 66 mau;
trong d6 ¢4 37 miu gébm nude mit (NM),
nuée rudng (NR), nude giéng dao (GD),
296 miu nudc giéng khoan (GK) dugc lay
déu trén 11 x4 thudc huyén Cat Tién.

Tai mdi giéng ldy 3 miu, mdi mau 1 lit
nudce

3.2.2. Bao quan mau

- Binh (A): miu nuée duoc axit hoa bang 2
ml HCI dic dé phan tich cac chi tiéu As
(téng), Fe (téng),

- Binh (B): mau nudc dugc dodi qua cot
nhua trao ddi anion: Dowex 1x8 anion-
exchange resin (100-200 mesh) dugc thuc
hi¢én tai hién truong; phén nudc qua cot
ciing duogc axit hoa bang 2 ml HCI dic [6]
mau duoc dung trong tai ni 16ng den, trong
thung x6p dé tranh anh sang dé phan tich
As(II1)/As(V).

Binh (C): miu nu6c ding dé phan tich
amoni, Fe*".

Tét ca cac binh dung miu duoc liy day
nudce, khong cé khdong khi, van chat nat va
dugc bao quan ¢ nhiét d6 4 °C.

3.3. Phwong phap phan tich

- Phan tich tai hién truong: céc chi tiéu
pH, Eh trong miu nuéc duge do truc tiép
bang pH-meter 330i ciia hing WTW, Cong
hoa Lién bang Pirc; EC duoc do bing may
HI 9033 HANNA ctia Y.

- Phan tich As (tbng) theo TCVN
8467:2010; phan tich ham lugng
As(II1)/As(V) theo tiéu

chudn EPA 7061A bang phuong phap do
phé hip thu nguyén tu, s dung thiét bi
HVG-AAS-7000 cta hang Shimadzu, Nhat
Ban.

- Phan tich Fe*' trong nudc bang phuong
phap APHA method 3500-Fe B, ion
Fe(tdng)

trong nudc bang phuong phap do phd hép
thy nguyén tir, stt dung thiét bi HVG-AAS-
7000 cua hang Shimadzu, Nhat Ban.

- Phan tich ham luwong amoni trong nudc
theo phuong phap Nessler’ TCVN 4563:88
v6i may tric quang HACH DR.5000 cia
My.

4. KET QUA VA THAO LUAN

4.1. Két qua phén tich

Vi tri ldy mau, do siu cua cac giéng ldy
mau va sd litu phan tich cac chi tiéu duogc
trinh bay trong bang 1 (trang 56).

Qua két qua phan tich 66 miu nudc bao
gdbm nudc mit (NM), nudc rudng (NR),
nuée giéng dao (GP) va nude giéng khoan
(GK), cac mau nuéc liy tir giéng dao véi
d6 sdu trung binh tir 5-15m, da phan mirc
d6 6 nhidm asen thap tir 0 - Sppb; thip hon
s0 voi QCVN 01:2009/BYT
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Trong sb 29 mau nu6c giéng khoan, co 8
mau nude c6 ham luong asen cao hon quy
chuén cho phép; do 1a cac mau: CT-GV02,
CT-GV03 (xd Gia Vién), CT-MLO03 (xa
M¥ Lam), CT-THO3 (xa Thién Hoang),
CT-TN-04 (xa Tu Nghia), CT-TT-02, CT-
TT-05, CT-TT-07 (thi trdn Cat Tién). Két
qua phén tich cho thay, cac giéng khoan tai
x4 Gia Vién va thi trAn Cat Tién co ty 1€ 6
nhidm cao, ké dén 1a cac giéng khoan tai
cic xa My Lam, Thién Hoang va Tu
Nghia. Mau nuéc thu tai thi trAn Cat tién
(CT_TT 04) va xi Gia Vién (CT_GV 03)
c6 ham luong asen cao hon quy chuédn cho
phép dén 10 1an, dic biét miu nudc lay tir
xa tu nghia (CT_TN 04) c6 ham lugng
asen cao hon quy chuin cho phép dén 45

lan.
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Mic du nhitng giéng khoan tai Ddng Nai
Thuong tuong d6i sdu nhung muc do 6
nhiém asen lai kha thép, riéng tai xa Gia
Vién va thi trAn Cat Tién nhiing giéng
khoan cang sau, mirc d6 6 nhiém asen cang
cao.

Nhirng giéng khoan c¢6 muc do 6 nhidm
asen cao thi thuong c6 gia tri Eh am, cac
gi4 tri Eh cia nhirng giéng nay dao dong tir
(-1.4) dén (-186). Piu nay co thé giai
thich 13 trong 16p trAm tich tré thudc hé Dé
t& ¢ chira asen do cac chit hitu co con
dang phan huy dudi dang hiéu khi cho nén
cac dang lién két cua asen véi sét, nhém va
can xi bi khir v& dang asen(Ill), sit linh
dong vi thé asen trong cac lién két trong
tram tich dwgc giai giai phong vao trong

nude ngam [10].
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Khi phan tich ham luong N-NH*, khong
thdy c6 mdi twong quan rd rét nao giita asen
va ham lugng amoni trong nudc cua cac
giéng dao. Ham luong N-NH* thay déi
khac nhau giita cac giéng khoan thudc xa
DPodng Nai Thuong voi cac giéng khoan tir
cac xa khac. Riéng cac giéng khoan cua cac
x3d Gia Vién, Tu Nghia va thi trin Cat Tién,
mirc d6 6 nhiém asen cao song song vdi
mirc 6 6 nhiém amoni, van dé nay cé thé
giai thich 14 do dia ban cac xd ndy ndm trén

bai boi tram tich ciia con song Pong Nai,

quéa trinh phan hay hiéu khi cac hop chit
hiru co dudi 16p tram tich tré ddng thoi giai
phong ra asen cung vdi amoni vao trong
nude ngam [8, 9].

42. Két qua phan tich As(III)/As(V) va
Fe?'/Fe*" dbi véi cac miu nude giéng bi 6
nhiém asen.

Sau khi ¢6 sb liéu vé ham luong asen tong
s6, chiing t6i tip trung x4c dinh ty 18
As(1IT)/As(V) va Fe*"/Fe’" trong cac mau
c6 ham lugng tong asen cao. Két qua duoc

trinh bay trong bang 2.

Bang 2. Ham lwong As(II)/As(V) va Fe’ /Fe’

trong cdc mau nuoc gieng bi 6 nhiem asen

Set Ky l~1iéu Nong do ppb As (tt) Nong d¢ ppm Fe(tt) Eh
miu As(ITI) | As(V) ppb | Fe** Fe'* ppm (mV)

1 | CT-GV02 2132 | 1.66 23.00 |3.18 0.67 3.85 -76

2 | CT-GV03 136.23 | 4.28 140.54 | 4.22 0.69 4.92 -186

3 | CT-ML03 6.12 10.31 16.44 1.55 1.0 2.55 85

4 | CT-ML02 |2.01 4.19 6.02 51

5 | CT-MLO5 3.1 3.93 7.07 0.11 0.11 24

6 |CT-QNO02 |0.86 3.91 4.77 86.3

7 | CT-THO3 8.89 1.45 1034 [ 235 0.11 2.47 -56

8 |CT-TN-04 |432.09 |14.12 |44620 |4.21 0.22 4.44 -80.2

9 |CT-TT-01 |2.99 0.99 3.89 0.1 0.01 -1.4

10 | CT-TT-02 101.33 | 4.60 105.94 | 3.6 0.17 3.87 -86.33

11 | CT-TT-05 |21.73 12.75 | 34.48 |3.33 0.13 3.46 7.4

O trong 1a khong phat hién

Khi ty 1& As(III)/As(V) 16n hon 1 trong
truong hop gia tri Eh am, didu do néi 1én
rang trong mdi trudng khur thi dang asen
(I1T) trong nudc ngdm chiém wu thé, d6i véi
truong hop gia tri Eh duong thi As(V)

chiém wu thé. V&i moi truong nude ngam,

trong dicu kién yém khi nén lugng sat trong
nude ngdm ton tai & dang ion Fe?'. [10].
Céc nghién ctru trude day ciing dé nghi co
ché giai phéng asen vao trong nudc ngim
(8, 9].
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4FeOOH(As(V)) + CH,0 + 7H,CO;
A
Dai (!ién cho
vit chit hitu co
Nhu vay, co ché khir cho ring méi truong
khir d3 chuyén st hoa tri III két tua sang
st hoa tri IT hoa tan. Qua trinh nay lam giai
hp phu céac ion asenat trén bé mat hydroxit
st (III) ra mdi truong nude chay qua dong
thoi asenat cling bi khir thanh asenit khong
c6 dién tich, kho bi tai hip phu, linh dong
trong moi truong nudc[11].
5. KET LUAN
- Két qua phan tich 66 miu nudc, bao gdm
nude mit, nude giéng dao va nude giéng
khoan cho thiy miu nuéc mit va nudc tir
giéng dao c6 ham luong asen kha thip, tir
0-5ppb; thdp hon —QCVN 01:2009/BYT
quy dinh cho nudce sinh hoat.
- Béi v6i 29 miu nuée giéng khoan, co 8
mau c6 ham luong asen cao hon quy chuén
cho phép, 2 miu nudc thu tai thi trAn Cat
tién (CT_TT 04) va xa Gia Vién (CT GV
03) c6 ham luong asen cao hon quy chuin
cho phép dén 10 lan; dic biét c6 giéng cao
hon 1én dén 45 lan so v6i quy chuén
(CT_TN 04). Tai x3 Gia Vién va thi trin
Cat Tién, nhitng giéng khoan cang sdu thi
mirc d6 6 nhiém asen cang cao.
- Nhitng giéng khoan c¢6 muc do 6 nhiém
asen cao thi Eh c6 gia tri am, cac gia tri Eh
cua nhitng giéng nay dao dong tir (-1.4) dén
(-186). Tai cac giéng khoan cia cac xa Gia
vién, Tu Nghia va thi trAn Cat Tién mirc do
6 nhiém asen cao song song v&i mirc do &
nhiém amoni.
- Trong nuéc ngdm, moi truong yém khi

(thiéu oxy), ham lugng As(IIl) cao hon
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Vi sinh vt

T JFe2t + 8 HCOy + 6H,0 + As(IID)

As(V) ion sét thi Fe** chiém ham luong 16n

hon so v&i Fe*™.
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