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NGUON GOC O NHIEM ASEN POI VOI NUGC NGAM
TAI HUYEN PA TEH, TINH LAM PONG

NGUYEN DINH TRUNG'

TOM TAT
Tai huyén Pa Téh, ham lwong asen cao ¢ cd 2 tang chita nuwdce Holocene(adQ) va
tang pleistocen(J2in). Khir giai hap phu FeOOH(As) dé gidai phdng asen tan vao trong
nwoc la co ché quan trong gidi thich van dé nudc ngam 6 nhiém asen ¢ huyén Da Téh.
Ham luong cua asen trong tram tich ¢ Pa Téh la nguon chinh gdy 6 nhiem nudc ngam,
ham lwong asen trong nuwdc ngam va tram tich cao do sw phdn hiy sinh hoc lop mun thyc
vdt bi chon lap sdau trong I0ng dat dan dén sw khir manh FeOOH(As) va gidi phong luong
I6n asen tan vao trong nuwde ngam. Sy phdn bo cua l6p than bun, Cac tang tram tich va do
tuoi cuia no lién quan dén ham luong asen trong nuwdc ngam.
Tir khéa: co ché 6 nhiém asen, nuéc ngam, ting tram tich, Pa Téh.
ABSTRACT

The cause of arsenic pollution in groundwater in Pa Téh district, Lim Déng province

In Pa Teh district, elevated arsenic levels are present in both of the Holocene(adQ)
and Pleistocen (J2In) aquifers. Reducing FeEOOH(As) to release its absorbed arsenic to
groundwater is an important mechanism in Pa Teh district.

The concentration of arsenic in the sediments of the Pa Téh delta is the main cause of
the extreme level of arsenic pollution. Elevated pollution by arsenic occurrence due to
biodegradation of buried peat deposits drives elevated degrees of FeOOH(As) reduction and
supplies high concentrations of arsenic in groundwater. The distribution of known peat
basins, and their ages, and the sediments correlate to the concentrations of arsenic levels.

Keywords: arsenic pollution mechanism, groundwater, sediments, Pa Téh.

1. Tong quan

Viét Nam 13 mot trong nhitng nude co cac dong bang chau thd c6 ngudn nude
ngam chua ham lugng asen cao [7]. Trong vong 20 nam tr¢ lai day, cung véi sy giup
d& ciia nhiéu t6 chire qubc té, cac nha khoa hoc nudc ta da tién hanh nghién ctu, d1eu
tra, xac dinh va da xac dinh dugc mot s6 dia phwong nhu Ha Noi, Vinh Phuc va mot sd
khu vuc & dong bang sdng Mékdng c6 ham luong asen trong nudc ngm vuot quéa
ngudng cho phép theo QCVN 01:2009/BYT cho nudc dn udng [9, 10 va 12]. O Lam
Pong, nhimg nghién ciru gan day ciing phat hién mot sé dia phuong trong tinh ¢o6
ngudn nude ngdm dang st dung c6 ham luong Asen > 0,01mg/L vuot tiéu chuan cho
phép [2, 3]. Theo nghién ciru ciia nhom tac gia Nguyén Binh Trung va tgk (2015), cho
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thdy tinh hinh 6 nhiém asen nghiém trong qua xét nghiém cic mAu nudc tai thon
Huong Binh 2, xa Da Léay; xa Quang Tri va xa Triéu Hai. Mue do 6 nhiém asen vuot
ngudng tir 10 dén trén 45 Iéu}, trong d6 mau tgi xd Da Lay ¢6 murc do 6 nhiem As dén
45 lan. C6 1 mau nudce tr gieng khoan thudc tang chira nudce Pleistocene bi nhiém asen
rat cao vuot quy chuan QCVN 01:2009/BYT cho phép 1én dén 82 lan [1]. Tuy nhién,
nhimg nghién ctru trén chi mang tinh chat danh gia so by vé mirc do 6 nhlem asen trong
nudC ngam tai Pa Téh. Cac nghién ciru ké trén chua dua ra duoc ngudn goc gy ra 6
nhiém asen trong nuéc ngim tai ‘huyén Da Teh, tinh Lam Pong.
~ Ching t0i nghién ctu nguon gdc 6 nhidm asen trong nurdc ngam bang cach khoan
giéng, nghién ciru thanh phan tram tich, phan b6 ham luong asen theo timg d6 sau ciing
nhu ham lugng asen trong céc tang chira nude tai cac vung 0 nhiem thudc huyén Da
T¢éh, tinh Lam Dong.
2. Vatli¢éu va phwong phap nghién ciru
2.1. Vit liéu
Gian khoan giéng XJ 100, Trung Qubc — miii khoan 132mm;
- Méy quang phd hip thu nguyén tir AA - 7000 két hop HVG-1, Shimadzu, Nhat
Ban;
- Can phan tich ¢6 d6 chinh xac 10* g, Sartorius, Cong hoa Lién bang Purc;
- May do tric quang HACH DR 5000, M;
- Céc dung cu thuy tinh: cdc, binh tam gi4c, binh dinh mic va pipet cac loai ISO-
lab Viét Nam;
- Céc lo polyetylen (PE) dung mau;
- Céc hoa chét loai tinh khiét phan tich (PA):
Dung dich As chuén gbc (1000 mg/L), Merck, Cong hoa Lién bang Brc;
Dung dich Fe chudn gbc (1000 mg/L), Merck, Cong hoa Lién bang Puc
2.2. Phwong phap nghién ciru
2.2.1. Pia diém khoan ldy mdu
Vi tri khoan léy mau tai huyén Pa Téh duoc thé hién tai Bang 1
Bdng 1. Vi tri cdc giéng khoan nghién Ciru

X3 Ki higu Toa d§ VN 2000
gieng khoan E N
Pa Lay DT-BL 06 464135 1275319
i DbT-bL 07 464197 1275341
Quang Tri bT-QT 08 471779 1271875
) bT-QT 09 471828 1271932
Triéu Hai DT-TH 10 474386 1272951
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Panh gia “O nhidm asen trong cac tang nudc ngam tai huyén Pa Téh — tinh Lam
bong 2015” [1], qua béo cdo khoa hoc cap So Khoa hoc & Cong nghé tinh Lam Dong,
do kinh phi nghién cau nén chi chon 5 vi tri khoan (cac vi tri khoan nghién cuu, da
duoc hoi dong khoa hoc tinh Lam Pdng tham dinh va théng qua) nghién ctu tai nhing
dia phuong c6 nudc ngam bi nhidm asen véi ham luong cao. Cac budc tién hanh nhu
Sau:

+ Lay mau dat d4 va tram tich

Ctr 5m chiéu sdu lay 1 mau nghién ctu (2kg) va liy thém mau tai cac vi tri phan
tang dia chat.

Mau dugc goi trong bao nilon den, 1ap Ii lich mau cho vao thing x4p bao quan
chuyén vé phong thi nghiém.

+ L4y mau nudc phan tich

Tién xu li mau cho cac muc dich phén tich khac nhau.

Binh (A): miu nudc dugce axit hoa bang HCI dic sao cho pH < 2 dé phén tich cac
chi tiéu As (tong) va Fe (tong) (TCVN 5993:1995).

Binh (B): mau nuéc duge doi qua cot nhua trao ddi anion: D0w§x 1 x 8 anion —
exchange resin (100 - 200 mesh) dugc thyc hién tai hién truong; phan nudc qua cot
ciing duoc axit hoa bang HCI dic sao cho pH < 2 [5]. Cac mau dugc dung trong tdi ni
1ong den dit trong thing x5p dé tranh anh sang dé phan tich As®*, As®".

Binh (C): mau nudc ding dé phan tich amoni.

T4t ca cac binh dung mau dugc léy déy nudc, khong c6 khong khi, van chat nut
va dugc bao quéan & nhiét do 4°C. Phan tich amoni phai thuc hién trong vong 24h va doi
V6i asen, sat co thé thuc hién trong vong 1 thang (TCVN 5993:1995).

2.2.2. Phuwong phap phdn tich

Phén tich tai hién trudong: cac chi tiéu pH, E, trong mau nudc duge do truc tiép
bang pH-meter 330i ciia hding WTW, Cong hoa Lién bang Bric.

Phan tich As trong nuéc theo TCVN 6626:2000; bang phuong phap do phd hép
thu nguyén tir (ki thuat HYDRUA), thiét bi HVG - 1, AA — 7000, Shimadzu, Nhat Ban.

Phan tich St tong s6 Fe(tt) va (Fe*', Fe*") trong nudc theo phuong phép TCVN
6177:1996 hay SMEWW 3500 - Fe trong nudc bang phuong phap do phd hap thu
nguyeén ti, sir dung thiét AA — 7000, Shimadzu, Nhat Ban.

Phén tich ham luong amoni trong nude theo phuwong phap TCVN 4563:1988 voi
may trac quang HACH DR 5000, Mi.

Phan tich As trong dat da trAm tich theo TCVN 8467: 2010 thiét bi HVG - 1, AA
— 7000, Shimadzu, Nhat Ban.

Xir 1i s6 liéu, v& d6 thi bang phan mém Ogiginlab 8.5.1.
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3.  Két qua va thao luin
3.1. Mdu dia ting tram tich va Két qud phan tich theo dia ting

+ Tai x& Pa Lay c6 2 giéng khoan DT-DL 06 va giéng DT-DL 07. Két qua phan
tich cac dia tang theo do sau dugc thé hién trong Bang 2, Bang 3, cau tao dia hinh theo
timg do sau va theo tirng mau dia chat duoc thé hién tai Hinh 1 va Hinh 2.

Két qua nghién ciru giéng PT-DL 06, cho théy tai d6 sau 5m 1a lop dét sét day
phén tang dat mat voi tang chu:a nude thir nhat. Tang nay rét it nudc, chu yéu 1a tang
nudc gleng dao, nude thude tang ndy it nhiém asen [ 1] Khi phan tich asen trong tang
dia chat nay thi ham lugng asen 1a 2,11mg/Kg. Tai chiéu sau 10 - 30m, ham luong asen
trong tang dia chat nay dao dong trong khoang 12,17 mg/Kg (Bang 2) va ham lugng sit
tong sO cao 1én dén 34.368mg/Kg, day la tang chira nudc thir 2 it nude, ca hai déu
thuoc dia téng Holocene(adQ). o) gitra o sau 30 - 35m la téng sét bun den ngéan cach
tﬁng chira nudc thir 2 thudc thude dia téng Holocene(adQ), tai tﬁng nay ham lugng asen
cao nhat 27,91mg/Kg va ham luong sit ciing cao 72.946mg/Kg, diy la giao ting
Holocene(adQ) véi tang Pleistocen (J2In) (Bang 2, Hinh 1). Tai d6 sdu 40m 12 tang sét
két tron 1an thyc vat hoa thach, ham luong asen 1a 12,26 mg/Kg; ké do 1a ting sét két,
tﬁng nay ciing khdng chira nude, két cu khong déng nhét, nut né, b roi. Qua khao sat
dia chét tir giéng khoan PT-QT 06, ting sét ngan cach giira tang Holocene(adQ) va
tang Pleistocen(J2In) 1a khong rd rang. Giéng khoan DT-DL06 chi khai thac nudc tai
do sau tir 40m dén 50m.

Két qua phan tich nudc giéng khoan DT-DL 06: As 14 0,202 (mg/L) va E;, 12 (-76)
mV (Bang 8). Qua phan tich céc tang dia chat chira nudc cho thidy mic di tang chira
nuoc dang nghién ciru thuge hé tang chira nude Pleistocen(J2In) (14 ting khai thac nue
ngam tai viing nay do sau tir 40 - 50m). Tuy nhién, qua nghién ctru dia chat tai do séu
41,5m (Hinh 1) cho thay ting phan cach rit mong, két cdu khong dong nhat cho nén co
sy thdm thau tir ting chira nuée thudc hé téng Holocene(adQ) dén tang chira nudce
Plelstocen(JZIn) céc thdng sb phan tich chi sb NH4 (Bang 8) cao da minh ching cho
diéu ndy Vi day la ting d4 bo roi cho dén da rin chic. Ket qua nghién ciu tir giéng
khoan BT-PL 06 cho thiy cic dang 1ién két ctia asen véi sat nam trong moi truong khir
manh cho nén ching bi khir vé dang ty do linh dong trong méi truong nude. Vay ddi
V6i giéng khoan DT-DL 06 asen bi giai phong ra theo co ché:

Khtr hoa tan cac Hfo hip phu As trén bé mit cac hat phl sa tram tich do cac hoat
dong cua mot s6 ching vi khuan nhu Geospirillum barnesii [6, 8, 11, 12]:

Vi sinh vat

FEOOH(As®™) + CH,O + H,CO; — Fe** +HCO; + H,0 + As®

Do giao tang dia chat c6 tang mln ¢ d6 sau 15 - 35m (Hinh 1), la tang chira cac
hop chat hitu co dang phan huy, nén d& minh chimg cho co ché phan huy, gidi phong
asen vao trong nudc ngam doi véi giéng khoan DT-DL 06 theo co ché trén.
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Béng 2. Ban vé giéng khoan DT-PL 06 va két quda phdn tich theo timg do siu

_ Chiéu As Fe
e STT | Mahda | sau(m) | (mg/Kg) | (mg/Kg)
bolaies i 1| GK6.1 5 2,11 64754

2 | GK 6.2 10 4,10 35296

T o | 3| GK63 | 145-15 12,54 30701
4 | GK 6.4 20 9,62 32044
5| GK 6.5 25 11,54 31561

6 | GK 6.6 30 12,17 34368

11111 7| GK 6.7 35 27,91 72946
» 8 | GK 6.8 40 12,26 79761
= 9| GK6.9 41,5 4,16 27541
GK 6.10 44 4,78 24947

GK 6.11 45 11,05 32146

GK 6.12 50 8,96 21545

GK 6.13 52 7,87 24725

GK 6.14 55 16,86 36657

PT-PL0O6 415\

o AL

PT-DL06-45N

PT-PLO6 35N

DT-DL06 40M

3

T-PL06 50M

S ]
DT-DLO6 52M

T

T-DLO6 55M

Hinh 1. CAc mdu dia chdt theo d¢ sdu giéng khoan PT-DL06
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Két qua nghién ctru giéng BDT-PL 07 cho thay tai do sdu 10m la lop dat sét day
phén tang dat mat voi tang chira nue thir nhat. Tang nay rét it nudc, chu yéu 1a tang
nudce gieng dao va chi khai thac trong mua mua, mua kho khong c6 nude, nude thude
tang nay it nhidm asen [1]; ham luong asen tang dia chat nay la 12,64mg/Kg. Tai chiéu
sau 10 - 30m, ham lugng asen dao dong trong khoang 10,86mg/Kg (Bang 3) va ham
luong sat tong sb cao 1én dén 37.941 mg/Kg, déy la ting chira nudc thir 2 it nude, dia
chat ¢ do sau nay la bun den, trAm tich dang phan huy, ca hai déu thuoc dia t?lng
Holocene(adQ). O giita d6 sau 30 - 40m |4 tang sét bun den, cat két, c6 mot 16p day
thye vat hoa thach mot phan, khong c6 16p phén cach véi tang dat bun (10 - 30m) la
giao tang giita dia tang Holocene(adQ) va tang Plelstocen(JZIn) (Hinh 2); tai ting nay
ham lugng asen cao nhit 27,24 mg/Kg va ham luong sit ciing cao 56.416 mg/Kg
(Bang 2) va day la tang chtra nudc thir 3 it nuwdce. Tai do sdu 45m la tang sét két, ham
luong asen 1a 0,72mg/Kg, tang nay khong chtra nuéce, cd két cdu khong dong nhit, b
roi. Qua khao sat dia chat tir giéng khoan PT-BL 07, ting sét ngin cach giira tang
Holocene(adQ) va tang Pleistocen(J2In) 12 rd rang, tuy nhién tang ngin cach mong, nut
né két cAu khong dong nhét, giéng khoan BDT-DLO7 chi khai thic nudc tai do sau tir
49m dén 56m. Qua nghién ciru cau triic dia chét tai do sdu 45m 1a tang sét két phan
céch, do céu triic khong dong nhat nén cé sy lién thong gitra ting chira nude thi 2, 3
thudc dia ting Holocene(adQ) va tang chira nuéc Pleistocen(J2In). Két qua phén tich
C4C MAu tram tich thudc hé tang Pleistocen(J2In) ham luong asen thip dao dong trong
khoang 0,30 - 5,12 mg/Kag.

Két qua phan tich nudc giéng khoan DT-DL 07: As 14 0,118 (mg/L) va E;, 12 (-56)
mV (Bang 8). Qua phén tich céc tang dia chat chira nudc cho thidy mic du tang chira
nuée dang nghién ciru thude hé tang chira nude Pleistocen(J2In) (1a tang khai thac nuéce
ngam chu yéu tai viing ndy, do sau tir 40 - 56m). Tuy nhién, qua nghién ciru dia chét tai
d6 sau 45m (Hinh 2), ting sét phan cach c6 két cdu khong dong nhéat cho nén co su
tham thiu tir tang tang chtra nudc thude hé tang Holocene(adQ) dén tang chira nudc
Pleistocen(J2In), céc thong so phan tich chi s6 NH," (Béng 8) cao minh ching cho diéu
nay. Ket qua nghién ciru tir giéng khoan BT-DL 07 cho thay cac dang lién két cna asen
Vi st nam trong moi truong khir manh cho nén chung bi khir vé dang tu do linh dong
trong méi trudng nude. Vay ddi voi giéng khoan DT-DL 07 asen bi gidi phong ra theo
co cheé:

Khtr hoa tan cac Hfo hip phu As trén bé mit cac hat phl sa tram tich do cac hoat
dong cua mdt so ching vi khuan nhu Geospirillum barnesii [6, 8, 11, 12]:

Vi sinh vat

FEOOH(As™) + CH,O + H,CO; — Fe** + HCO; + H,0 + As**
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Tir két qua phan tich thanh phan dia chat 2 giéng khoan DT-BL 06 va giéng DT-
PL 07 tai x4 Pa Lay thuoc huyén Pa Téh, mic di ciu trac dia chét va cac ting chira
nude co khac nhau nhung c6 mot diém chung 14 tang trAm tich dang phan huy 1a kha
day tang sét phan cach giira dia tang Holocene(adQ) va tang Plelstocen(JZIn) c6 két
Cau khong dong nhat cho nén c6 sy lién thdng gitra 2 tang chira nude ké trén. Nudc
ngam tai 2 giéng khoan tai x4 ndy c6 ham lugng asen cao.

Bdng 3. Ban vé giéng khoan DT-DL 07 va két qud phdn tich theo timg d¢ siu

| R SRR i Chicu
BAN VE HOAR CONG LO KHOAN DT-p1-07 sau As Fe
s S| STT | Mdhoa | (m) | (mg/Kg) | (mg/Kg)
Wrlimers 1|GK7.1 10 12,64 57905
3 ;;.j s i B " 6,27 36730
3| GK7.3 20 9,28 15861
4|1 GK74 25 8,57 36284
5| GK7.5 30 10,86 37941
6| GK7.6 35 217,24 56416
71 GK7.7 40 24,43 70826
8| GK7.8 45 0,72 26532
Ny o o 051912015 9| GK7.9 49 5,12 32468
e e o [okna0 | sas|  020] asEr
e fﬂ‘f 11| GK7.11 56 0,30 | 33407

DT- PLOT 15M

T-. ;1:[‘\,-'1 PT-DLO7 53t BT DLOT S6M
Hinh 2. CAc mdu dia chdt theo d¢ sdu giéng khoan PT-PL 07
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+ Tai x4 Quang Tri ¢6 2 giéng khoan 12 giéng DT-QT 08 va giéng DT-QT 09

Két qua nghién ciru giéng DT-QT 08, tai 6 sau 10m 12 I6p dét sét day phan tang
dat mit voi tang chira nude thir nhat, tang nuéc ngam ndy nam phia trén ting sét. Tang
nay rat it nudce, chu yéu 1a ting nuéc giéng dao va chi khai thac dugc trong miia mua,
mua khé khong co nudc, nude thude tng ndy it nhidm asen [1]. Khi phan tich asen
trong tang dia chét nay thi ham luong asen 1a 14,72 mg/Kg (Bang 4). O chiéu séu 15 -
32m, ham lugng asen trong ting dia chit nay dao dong trong khoang tir 1,69-
7,67mg/Kg va ham luong sit tong sb 48.380mg/Kg, day 1a tang chia nudc thir 2 it
nudc, dia chat & do sau nay la bun den, trAm tich dang phan huy, ca hai déu thuoc dia
téng Holocene(adQ). O d6 sau tir 32 - 35m 1a ting sét két v& vun, 12 16p sét két phan
tang giira d1a tang Holocene(adQ) va tang Pleistocen(J2In) (Hinh 3). Tuy nhién, khac
Vi cac giéng khac khi nghién ctu tang ndy ¢ chira nudc nhung dong thoi né lai 13
phén tang giira tang Holocene(adQ) va tang Pleistocen(J2In).

Tai d6 sau 40m thudc tang Pleistocen (J2In) chira nhidu nudc, tang nay ham luong
asen cao 1én dén 62 11mg/Kg va ham luong sit 12 18.970 mg/Kg (Bang 4). Nhin Chung
giéng khoan DT- -QT 08 c6 cau triic dia chat phéan tang 13 rét. Tuy nhién, 16p sét két
phan cach giira tang Holocene(adQ) va tang Pleistocen(J2In) 12 tang v& vun Vva lai 1a
tang chira nude thude hé tang Holocene(adQ), vi vy cé sy lién théng giira 2 tang nudce
Holocene(adQ) va tang pleistocen(JZIn)

Két qua phan tich nuée gleng khoan BT-QT 08: As la 0,262 (mg/L) va Ey 1a (-75)
mV (Bang 8). Qua phan tich cAc tang dia chat chira nudc, mac di ting chira nuaoc dang
nghién ciru thude hé ting chira nudce Pleistocen(J2In) (14 tang khai thac nuéc ngdm chu
yéu tai vung nay, do sau tir 35 - 45m). Tuy nhién, nghién ctru dia chét tai do su 35m
(Hinh 3) cho thiy tang sét phan cach co két cau khong dong nhét nén c6 sy tham thau
tir tAng chira nudc thudc hé ting Holocene(adQ) dén tang chira nude Pleistocen(J2In),
céc thdng sé phén tich chi sé6 NH," (Bang 8) cao ¢4 minh ching cho diéu ndy. Két qua
nghién ciru tir giéng khoan DT-QT 08 cho thiy cac dang lién két cua asen voi sit nam
trong moi trudng khir manh cho nén ching bi khir vé dang ty do linh dong trong moi
truong nudce. Vay dbi voi giéng khoan DT-QT 08 asen bi giai phong ra theo co ché:

Khtr hoa tan cac Hfo hip phu As trén bé mit cac hat phl sa tram tich do cac hoat
dong cuia mot s6 ching vi khuan nhu Geospirillum barnesii [6, 8, 11,12]:

Vi sinh vat

FEOOH(As™) + CH,O + H,CO; — Fe®* + HCO; + H,0 + As™
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Béng 3. Ban vé giéng khoan DT-QT 08 va két qua phdn tich theo timg do siu

Chiéu As Fe
PR S S e s STT | Mé&hda | sau(m) | (mg/Kg) | (mg/Kg)
e e | oker | 10 | 1472 | 24804
| 2 | GK82 15 169 | 11046
3 GK 8.3 20 6,64 24190
4 GK 8.4 25 7,67 21848
5 GK 8.5 30 4,47 57203
6 GK 8.6 32 3,69 48380
7 GK 8.7 35 12,91 30176
GK 8.8 40 62,11 | 18970
9 GK 8.9 45 2,66 37456

DT-QTO08 20M

-[!.'.'l__,..-‘

PT-QT0S 25M

DT-QTO8 15M

PT-QTOS 30

PT-QTOS 32M

PT-QTOR 35M

PT-QTO8 4

PT-QTOR 45M

Hinh 3. CAc mdu dia chdt theo dé sdu giéng khoan DT-QT 08
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Két qua nghién ctu giéng BT-QT 09 cho thay tai do sdu 15m la 16p dét sét day
phén tang dat mit voi tang chua nuée thir nhat tang nudc ngam ndy nam phia trén tang
sét. Tang ndy rat it nude, chii yéu 1 tang nudc giéng dao, chi khai thac dugc trong mia
mua, mua kho khéng cé nude, nude thude tng nay it nhidm asen [1]. Khi phan tich
asen trong tang dia chat nay thi ham luong asen 1a 1,96 mg/Kg (Bang 4). Tai chiéu sau
20 - 25m, ham luong asen trong tang dia chat nay dao dong trong khoang 1,60 - 32,91
mg/Kg (Bang 4) va ham luong sat tong s6 31.902 mg/Kg, tai do sau 22m co 16p sét
phén tang ciu tao dong nhét, day la ting khdng chira nudc. Tir do sau 28 - 45m la tang
chira nude thude hé tang Pleistocen(J2In), dia chit & do séu nay la bun két, cat két va
sét két (Hinh 3). Tuy nhién, khac véi cac giéng khac khi nghién ctru dia chét tai do sau
28m c6 mot tang “d4 kep” (TK), ting ndy co ¢ day 3m la ting khoang cta asen (két
quéa phan tich nguyén té thé hién tai Bang 6), tai tang 28-TK nay ham luong asen rat
cao 1én dén 153,6 mg/Kg va ham luong sit 1én dén 173343 mg/Kg. Dua vao két qua
phén tich cdu hinh quing (Bang 6) cho thay dang lién két giita asen(l11) va sat(l11) vay
dang lién két FeFOOH(As*").

Két qua phan tich nu6c giéng khoan DT-QT 09: As 12 0,426 (mg/L) va E, 12 (-27)
mV (Bang 8) nghién ctru céu tric tang dia chat cua gleng khoan BT-QT 09 khong co
tang dia chat bun den va than bun nhung nude ngam van cé gia tri E, m, didu nay CO
thé giai thich 1a tAng nuéc ngdm noi day co lién théng dén cac khu vuc khac. Tir cau
tao dia chét thu thap duogc tai giéng khoan PT-QT 09, asen bi giai phong ra theo co
ché:

Khtr hoa tan cac hydoxit sit (Hfo) hap phu As trén bé mit. Pai dién cua Hfo 12
goethite (46 sdu 28m) va tac nhan khir 1a cac vat chét hitu co ty nhién CH,O hoa tan
trong nudc ngam qua qua trinh tham thau lién thong giira tang chira nude va viing chira
nudc. [8]

FEOOH(As™) + CH,0 + H" = Fe** + HCO3 + H,0 + (As*'+ As™)

+ Tai x4 Quang Tri 6 nhiém asen theo 2 co ché chinh d6 1a:

Khtr hoa tan céc hydoxit sit (Hfo) hap phu As trén bé mit. Pai dién cua Hfo 12
goethite (d6 sdu 28m) va tac nhan khu 13 cac vat chat huu co tu nhién CH,O hoa tan
trong nudc ngam qua qua trinh tham thau lién thong giira tang chira nude va ving chira
nudec.

Khtr hoa tan cac Hfo hip phu As trén bé mit cac hat phi sa tram tich do cac hoat
dong ctia mdt s6 chung vi khuan nhu Geospirillum barnesii.
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Béng 5. Ban vé giéng khoan DT-QT 09 va két quda phdn tich theo timg dg siu

BOAN TA

1 NGUYEN NUGE
NAM TAY NGUYEN

CONG 1OA XA 161
Poc 1

BAN VE HOAN CONG LO KHOAN DT-QT-09
e

NGHIA VIET NAM
Tgnh phic

p T d

. Than {, X. Qudng Tri. H. DaTéH

B siu
1éy iy adc

Chiéu
STT| Mahea | % mgke) | (k)
1 GK9.1 15 1,96 16295
2 GK9.2 20 1,60 8360
3 GK9.3 22 12,17 24553
4 GK 9.4 25 32,91 31902
5 GK 9.5 28 153,64 173343
6 GK 9.6 30 25,14 42544
7 GK9.7 32 8,65 42464
8 GK 9.8 36 6,63 23150
9 GK 9.9 37 5,82 24280
10 | GK9.10 45 2,78 35862

DT-QT 09 15M

e S oA

DT-QT-09 20M

PT-QT 09 22M

DT-QT 09 28M

DT-QT 09 37M

DT-QT 09 45M

Hinh 4. CAc mdu dia chdt theo d¢ sdu giéng khoan PT-QT 09
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Bdng 6. Phan tich thanh phan nguyén to ciia tang kep (28-TK) bang phwong phdp XRF

Quantas Semi-Quantitative Analysis Result Quantas Semi-Quantitative Analysis Result
Matrix Type Element Matrix Type Oxide
Sample Name 28-TK Sample Name 28-TK
No. of identified Elements 19 No. of identified Elements 19
Counting Time Factor 1.00 Counting Time Factor 1.00
Element Net Norm. | Unit Element Net Calc. | Norm. Unit
Int. Calc. | Conc. | Remark Int. Conc. Conc. Remark
Conc. Fe,O4 1313.3 | 59.2 74.0 [%0]
Fe 1313.3 | 58.0 81.8 [%6] SiO, 38.6 13.7 17.1 [%]
Si 38.6 7.53 | 10.6 [%] AlL,O; 6.3 2.83 3.54 [%]
Ca 22.1 1.89 | 2.66 | [%] CaO 22.1 2.04 2.55 [%]
Al 6.3 171 | 241 [%] P,Os 4.7 1.18 1.48 [%0]
P 4.7 0.945 | [%0] MnO 11.5 0.576 0.720 [%]
0.670 K20 1.4 0.136 0.169 [%]
Mn 115 0.568 | 0.801 | [%0] As,04 0.3 720 900 [ppm]
K 1.4 0.140 | 0.197 | [%] MgO 0.3 492 615 [ppm]
As 0.3 794 0.112 | [%] CuO 0.3 408 510 [ppm]
Ba 0.1 461 | 651 [ppm] TiO, 0.4 390 487 [ppm]
Cu 0.3 451 637 [ppm] BaO 0.1 368 460 [ppm]
Zn 0.2 325 1458 | [ppm] Zn0 0.2 251 314 [ppm]
Ti 0.4 324 457 [ppm] Cl 0.2 229 287 [ppm]
Mg 0.3 206 | 417 | [ppm] PbO 0.2 219 274 [ppm]
Pb 0.2 291 410 [ppm] NiO 0.1 174 217 [ppm]
Cl 0.2 272 384 [ppm] SrO 0.5 160 201 [ppm]
Sr 0.5 199 280 [ppm] Cr,04 0.1 65 81 [ppm]
Ni 0.1 184 260 [ppm] V,05 0.0 58 73 [ppm]
Cr 0.1 65 92 [ppm]
\Y/ 0.0 47 66 [ppm]

+ Tai x& Triéu Hai c6 1 giéng khoan 12 giéng DT-TH 10

+ Két qua nghién ctru giéng DT-TH 10 cho thiy: do sau 5m la I6p dat sét day phéan
ting dat mdt v6i tang chira nude thir nhat, ting nuéc ngm ndy nam phia dudi tang sét.
Tang ndy rat it nudc, chu yéu 1a tang nude giéng dao, it duge khai thac. Tai do sau tir 10 -
15m la tang tram tich dang phan hily, ting nay it nudc, khi phan tich asen trong tang dia
chat nay thi ham lugng asen tir 8,65 — 15,14mg/Kg (Bang 7). O d6 sau 20m la ting sét
nh&o pha cat, I6p phan tang nay day 0,5m thim nuéc, no la lép phén tang Holocene(adQ)
va tang Pleistocen(J2In), ham lugng asen trong tang dia chat nay thip 2,67 mg/Kg (Bang 7,
Hinh 5). D6 sau 22,5 - 27m la ting sét két, bun két v& vun chira nhiéu nudc; ham luong
asen trong tram tich 37,39 mg/Kg (46 sdu 22,5m); va ham luong asen giam dén
25,70mg/Kg va ham luong sit tong s6 10147 mg/Kg & do su 27m; do sau 30 - 34m 1a 16p
da rang v& vun chira nudc thude hé tang Pleistocen(J2In).

Phan tich nudc giéng khoan BT-TH 10 ¢6 Ej, (-42), ham luong asen 0,128 mg/L
(Bang 8). Qua phan tich dia chit cua giéng DT-TH 10 theo ting do siu, ting bun tir 46
sau 10 -15 m 12 tang tram tich dang phan huiy, ké dén 1a tng sét pha cat thAm nuéc, Vi
vay co su lién thdng gitra tang chira nuéc Holocene(adQ) va tang Pleistocen(J2In) va
nude ngam tai giéng khoan ndy c6 gié tri E, am.

Tai giéng khoan DT-TH 10, asen nhidm vao nudc ngam theo 2 co ché:
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Khtr hoa tan cac Hfo hip phu As trén bé mit cac hat phl sa tram tich do cac h‘oat
dong ctia mot s6 chung vi khuan nhu Geospirillum barnesii [6, 8, 11, 12] tai phan tang
dia chat tir d6 sau 10 - 15m (Hinh 5):

Vi sinh vt
FEOOH(As®) + CH,0 + H,CO; — Fe®* + HCO; + H,0 + As™

Khir hoa tan cac hydoxit sit (Hfo) hip phu As trén bé mit. Pai dién cua Hfo 1a
goethite (46 sau 22,5m) va tac nhan khir 1 cac vat chat hitu co tw nhién CH,O hoa tan trong
nude ngim qua qua trinh tham thau lién thdng gitra tang chira nude va ving chira nude .[8]

FEOOH(AS®") + CH20 + H' = Fe** + HCO3 + H,0 + (As®* + As™)
Béng 6. Ban vé giéng khoan DT-TH10 va két qua phdn tich theo timg dé sdiu

u(722&;’:};3::;5;3;;._}-(;(- conG .(g;,\lxmg)ulm A VIE At ST M3 hoa Chléu As Fe
AN VE oA G0N 10 ko T sau (m) | (mg/Kg) | (mg/Kg)
J’dq(mm.)"?’"ui’:’w“/i i 15 % o 1 i 1 | GK10.1 5 1,26 30344
1;‘;; 5 | P "i Toia e MG th afic ah n, ﬂ |h
2 | GK10.2 10 8,65 37344
3 | GK10.3 15 15,14 30701
’ 4 | GK104| 20 267 2041
; . Mt i 5 | GK10.5| 225 37,39 30146
| 8
\
| il 3 et G 6 | GK10.6 27 25,70 10147
| S .i‘:; i;".‘.:,rfii;i;”’j"’”9""'? e
= e 7 | GK10.7 30 4,10 24068
S 8 |GK108| 34 611 | 30358

VT

PT-TH 10 15M

DT-TH 10 5SM

e

DT-TH 10 27M | pr

-~

| PT-TH 10 30M| DT-TH 10 34M|

Oy

PT-TH 10 22.5)\

Hinh 5. CAc mdu dia chit theo d¢ sdu giéng khoan PT-TH 10
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3.2. Két qud phén tich 5 miu nwéc giéng khoan tai Pa Téh
Trong 5 giéng khoan nghién ciru tai huyén Pa Téh, tinh Lam Ddng 6 cac tang co
thé khai thac nudc khac nhau, tuy nhién do nhu cau vé nuéc trong mua khd nén phai
khai thac nuéc & d6 siu thudc tang chira nude Pleistocen(J2In).
Bdng 8. Chat lirong ciia mdau mwde 5 giéng khoan tai huyén Da Téh

bo
sau
Tén | Asy | NH,' Fey SO,* cr ca® | Mg® | AP | PO® | E, H ting
mau | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (MV) P chtra
nugc
(m)
bT- 30
bL| 0,202 | 14,32 0,53 1,0 4,5 0,33 0,27 | 0,102 | 0,11 -76 | 7,3 45
06
bT- 35
bL| 0,118 | 10,31 0,48 0,32 33 0,34 0,18 0,11 0,09 56 | 7,1 49
07
bT-
QT | 0,262 | 38,84 KPH 1,50 5,92 0,60 0,22 0,51 0,05 -75 | 7,0 | 40
08
bT-
QT | 0,426 | 37,96 0,76 3,50 4,97 1,40 0,19 0,43 0,02 27 | 66| 28
09
bT-
TH| 0,128 | 9,33 0,34 1,11 1,32 1,62 0,52 0,45 0,03 42 | 69| 225
10

Tai Pa Lay 2 giéng khoan déu c6 nhiéu ting chira nuéc. Tuy nhién, ting nudc thi

nhét 13 tang nudc giéng dao thuong mla khd khong co nude. Tang nude & do sau 35m
thuong thi trir lwong nudce khong cao, thong thuong thi tai Pa Lay nguoi dan khai thac
nude ngam & do sau tir 40-60m.

Nhin chung cac mau nuéc tai 5 giéng khoan ving nghién ctru déu c6 ham luong
asen cao hon quy chuan QCVN 01:2009/BYT cho phép dén nhiéu lan, riéng ham luong
NH," 12 kha cao do 16p trim tich tré dang phan huy yém khi, day ciing 12 nguyén nhan
lam cho E, c6 gia tri am. C4c gié tri cta cac ion SO,*, PO,%, theo Acharyya et al.
(2000) day la thanh phan co trong nuréc ngam do sy phan hiy cac hop chét hitu co, xac
dong vat va thanh phan khoang c6 trong tram tich. Ton PO,> dong gop vao viéc giai
phong asen ra khoi FeOOH(As) nhung dong gop nay 1a thi yéu.

+ Phan ung trao d6i As bi hap phu trén bé mit hydroxit sat (Hfo) véi anion PO,>
[4], tuy nhién viéc dong gop ham lugng asen vao thanh phan nudc ngam theo co ché
nay la it.
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4.  Kétluan

Tai huyén Da T¢éh, ham lugng asen cao ¢ ca 2 téng chira nudc Holocene(adQ) va
tang Pleistocen(J2In).

Ngudn gdc 6 nhiém asen vao trong nudc ngam tai Pa Téh 14 tir tram tich va tir
dang khodng sat ngam asen theo cac co ché sau:

+ Khtr hoa tan cac Hfo hap phu asen trén bé mit cac hat phil sa tram tich do cac
hoat dong cua mdt so ching vi khuan nhu Geospirillum barnesii.

+ Khir hoa tan céc hydoxit sit (Hfo) hap phu As trén bé mit. Dai dién cua Hfo 1a
goethite va tac nhan khfx la cac vat chat hitu co ty nhién CH20 hoa tan trong nudc
ngam qua qua trinh tham thau lién thdng gitra cac tang chira nude.

+ Phan (mg trao d6i As bi hdp phu trén bé mat hydroxit sit (Hfo) voi anion PO,
tuy nhién viéc dong gbp ham lugng asen vao thanh phan nudc ngam theo co ché nay la it.

Vay ngudn gbc 6 nhidm asen vao trong nudc ngam tai huyén Pa Téh 1 tir tu
nhién khong c6 anh hudng tir phan bon, thudc trir sdu hay khai khoang.

Ghi cht: Dé tai dugc thic hién do kinh phi ciia S6 KH&CN tinh Lam Dong, Truong
Dai hoc Pa Lat tao diéu Kién dé dé tai nghién ciu diroc hoan thanh.
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