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TOM TAT

Asen la nguyén t6 cé nguy co gay ung thu cao nhat va dj thudng Asen trong nudc dudi dat & cac
khu vuc khac nhau trén thé gidi la két qua clia cdc ngudn tu nhién va/hodc do hoat dong clia con
ngudi. Ham lugng Asen cao trong nudc cap cé thé dan dén nhimng tac dong tiéu cuc dén sic
khoe con ngudi va hé sinh thai. Trén dia ban tinh Bk Nong da phat hién mét sé dj thudng Asen
cao vuat gia tri cho phép theo QCVN 01:2009/BYT, QCVN 02:2009/BYT (10 ppb) tai mét s6 khu vuc
thudc cac huyén Bak Mil, Cu Jut, Krong N6, Bak Glong va Gia Nghia. Bdc biét, & khu vuc huyén
Krong N6, da phat hién ham lugng néng dé Asen dat biét cao vugt gia tri cho phép theo QCYN
09-MT:2015/BTNMT (50 ppb). Bai bdo trinh bay két qua phan tich tai liéu nham danh gia vai tro cla
cac yéu t6 dia chét co lién quan dén cac di thuong Asen ndi trén. Két qua nghién cliu da cho théy
cac dj thuong Asen co lién quan dén ba yéu t6 (1) khu vuc magma xam nhap (cac thanh tao dia
chat dang mach trong cac khe ntt) va phun trao (cac v tri magma phun trao tai huyén Cu Jut va
Krong No); (2) hoat dong kién tao dut gay (dut gay F13 va ddi dut gay F29), va (3) cac khu vuc sinh
khoang (cht yéu la sinh khodng vang va pyrit). Két qua trén la dinh huéng khoa hoc dé nghién cuu

cu thé va chi tiét nguon goc céac dj thudng As khu vuc tinh Bak Nong.
Tukhoa: Asen, Di thuong, Nudc dudi dat, Dak Nong, Kién tao, DUt gay, Sinh khoang, Magma

GIGI THIEU

Asen 13 mot nguyén t6 hod hoc c6 ky hiéu 1a As, cé
s6 nguyén tu 33, va c6 dong thai hai tinh chat ctia phi
kim (mau vang) va ctia 4 kim (mau den). Asen ton
tai trong tu nhién duéi dang cac hgp chit hod hoc va
cac khodng vét khac nhau trong vo trdi dit. As khong
phai 12 nguyén t6 phd bién va khong thudc nhom 25
nguyén t6 phd bién chiém 99,726% trong lugng 16p vo
trai d4t!. Theo Taylor (1964) As chiém 1,8 x 1076 %
trong luong vo trai dét, theo Vinogradov (1962) 1a 1,7
x 1070 % va theo Mason (1958) 1a 2 x 107° %. As tén
tai dong diéu trong vo trai dat, va chi c6 trong mot s6
loai da cu thé nhu da siéu mafic, bazan, d4 bién chit,
da granite va graodiorit, phién sét va d4 carbonat bién
sau’,

As va cac hgp chat dugc biét dén la chit gay doc cap
tinh, mén tinh va cdc bénh ung thu khac nhau nhung
lai dugc ting dung nhiéu trong nong nghiép: hda chit
trii su, hoa chat diét co, trong cong nghiép (la cac phu
gia, chit ban dan,...). Viéc stt dung nudc c6 chia Asen
trong an udng sé gay ton hai nghiém trong dén hé tiéu
héa, tim mach va hé than kinh trung uong. Do d6, Co
quan Bdo vé moi trudng Hoa Ky (US.EPA) da dua ra
ngudng giéi han ndng doé As t6i da trong nudc sinh
hoat tii 50 dén 10 ppb, ndng do As tdi da trong nudc

udng 1a 10 ppb. Va Viét Nam quy dinh nong do As
trong nudc 4n udng téi da 10 ppb>°.

Trén thé gisi, 6 nhiém As trong nuéc duédi dat da
tac dong truc tiép dén stic khoe ctia hang triéu ngudi
tai cdc khu vuc dugc phét hién c6 néng do As cao
trong nudc & cac qudc gia Bangladesh, An Doi (tay
Bengal), Dai Loan, Trung Quéc (N¢i Mong) va Pak-
istan thugc Chau A; Italia va Hy Lap thudc Chau Au;
Agentina, Bolivia, Chile va Peru thuoc Chau My ’~13.
Cécnghién ctu trén da chi ra ring nguyén nhén chinh
ctia néng do As cao trong nudc duédi dat 1a tu qua
trinh hoa tan ctia oxit sat chiia As do bi khit trong moéi
truong yém khi duéi anh huéng ctia hoat dong vi sinh
vat trong vat chat hiiu co.

O Viét Nam, 6 nhiém As trong nudc dudi dat duge
biét dén cha yéu ¢ dong bing song Hong va song Ciliu
Long. O dng bang song Hong, hon 7 triéu ngudi dan
dang st dung nudc dudi dit bi nhiém As 14 Nuge
dudi dat c6 nong do As cao tip trung chu yéu & phia
dong nam Ha N¢i nhu Ha Tay, Ha Nam, Nam Dinh
Vi tai xi Vin Dic, huyén Gia Lam '>!¢, Néng do As
trong nudc dudi dét cao tp trung chti yéu 6 tang chiia
nude 16 héng tao thanh ti trim tich Holocen'”. &
dong bing Song Ctiu Long, khodng 2 triéu ngudi dan
dang bi anh hudng bai viéc stt dung truc tiép nudc
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nhiém As'®1°, Néng do As cao trong nudc duge phat
hién chti yéu & An Giang vi Dong Thap2%?!. Nudc
duéi dit c6 ndng do As cao dugc khai thic cht yéu &
d06 sau 15 - 70 m, thudc tdng chiia nudc tudi tit Pleis-
tocen mudn dén Holocen??. Vé ngudn géc va co ché
giai phong As & hai khu vyc dong béng nay da cho
nhiing két qua tuong dong véi cac nghién ctiu trén thé
gi6i nhu As ton tai trong oxit sit va pyrite thudc thanh
phén tram tich ctia tAng chda nudc va bi giai phong do
qué trinh khit oxit sit va oxi héa pyrite >2%?%24, Bén
canh d6, mot s6 phat hién quan trong cing da dugc
cong bd nhu moi lién quan gitia As v6i moi truong
trdm tich, anh huéng ctia yéu t6 va quad trinh dia chét
va dia chat thay van dén néng do As trong nudc dudi
dat va anh hudng cta khai thac nudc dudi dat dén
dich chuyén As tit tAng chita nuGc Holocen vao ting
Pleistocen2°28,

O Dik Nong, ham lugng As trong nudc dudi dat
dugc phat hién vugt nhiéu l14n gia tri cho phép trong
in udng va sinh hoat theo QCVN 01:2009/BYT,
QCVN 02:2009/BYT (10 ppb) trong nhiéu dot kiém
tra nhanh ctia Trung tdm Y t&€ du phong tinh Dik
Noéng?°. Nam 2008, két qua phan tich nhanh 374 miu
nudc giéng cho thiy ham lugng As dao dong trong
khoéng 0,25 dén 85 ppb, trong d6 ¢ 22 mau ndng do
vuot gia tri cho phép nhiéu 14n30. Sau d¢, dén thsi
diém nam 2017, két qué phén tich nhanh trong nudc
sau xu ly ctia cac tram cip nudc tap trung khai thic
nudc dudi dat ¢ xa buic Xuyén (Krong No) da co néng
dd As cao hon gid tri cho phép ti 2 - 7 14n va ¢6 mau
1én dén 1914n°!. Nim 2018, két qua phan tich nhanh
ndéng do As trong nudc sau xi ly clia cac tram cip
nudce tap trung khai théc nude duéi dit xa Bak Gén -
Dik Mil cao gip 3 14n gi6i han cho phép?°. Gan day
nhét, vao ndm 2019, trong khuon khé dé tai nghién
ctiu ctia Vién Ky thuét Nhiét d6i va Bao vé Moi trudng
da phan tich hon 650 méu ti cdc giéng khai thac nudc
duéi dat cho thdy: trong tdng s6 650 mau c6é 44 mau
c6 ndng dd As vuot gid tri cho phép phin bé tép trung
cic tai cdc huyén DBak Mil, Cu Jut, Kréong No, bak
Glong va thanh phd Gia Nghia, va c¢6 nhiéu giéng phat
hién vugt QCVN 09-MT:2015/BTNMT (50 ppb)°3'.
Hién nay cac tram cdp nudc sinh hoat trén dia ban
tinh Ddk Nong da va dang ép dung cac giai phap ky
thuat xti Iy As dat tiéu chuén, nhung cic giéng ca nhan
thi khong dugc ngudi dan quan tdm xi ly vi phai ton
chi phi cho d4u tu ban d4u va van hanh?°,

Dk Nong 1a mot tinh cht yéu san xudt néng nghiép
va ché bién néng nghiép quy mé nho nén nhu cau st
dung nudcla rat1én, trong d6 nude dudi dat chiém vai
trd chit dao *2. Do d6, x4c dinh nguén géc di thudng
As trong nuéc dudi dat 1a hét stic can thiét d€ chinh
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quyén va ngudi dan tinh Bak Nong c6 dinh hudng cac
giai phap st dung hgp ly tai nguyén nuéc.

Dj thudng As trong nudc duéi dat 1a két qua cua cic
ngudn ty nhién va/hodc do hoat dong ctia con nguoi.
Trong khuon khd bai viét, cic tac gia tip trung vao vai
tro clia cc yéu t6 dia chét khu vuc dén di thudng As.

CO SG TAI LIEU VA PHUONG PHAP

NGHIEN CUU

Co s tai liéu

bak Nong la mét tinh cao nguyén nam phia Nam
ctia Trudng Son Nam c6 ranh gidi tiép gidp véi Cam-
puchia, va v6i céc tinh Dik Lik, Lim Dong, Binh
Phudc ctia Viét Nam 3. Dua vao céc dic diém kién
tric - hinh thdi t& Bic vao Nam phén chia céc vung
khéc nhau, Dak Nong c6 dién tich tron trén Cao
nguyén bazan Bak Nong véi dia hinh dang vom I6n,
cao tli 150 - 200m & phan ria dén 900m & trung tam,
dodng thoi ciing la ving phéan thuy ctia hai luu vic sdng
Déng Nai va song Sré Pok !, Dic diém ty nhién trén
gitip cho tac gia tdp trung vao vai tro cua cac yéu td
dia chét lién quan dén dj thudng As.

Tu d6 tai liéu nghién ctiu dugc Iya chon dua trén cac
két qua nghién ctiu va phan tich néng do As trong
nudc dudi dét trén dia ban tinh Pik Nong tu Bdo
cdo khoa hoc d¢é tai cép tinh Diéu tra danh gid thuc
trang 6 nhiém As trong nguén nuéc & mot s6 vung
trén dia ban tinh Dik Nong va dé xudt giai phap cong
nghé xt ly ndm 2019 ctia Tran Tudn Viét, ban d6 dia
chét 1/200.000, ban dé dia chét ty 1é 1/50.000, béo cio
thanh 14p ban d6 Dia chit thuy vin - Dia chét cong
trinh ty 1¢ 1/50.000 tinh Dak No6ng, ban d6 phéan viing
kién tao Nam Viét Nam ty 1¢ 1/500.000, ban d6 sinh
khoang Nam Viét Nam ty ¢ 1/500.000. Trén co s& do,
cdc téc gid, phén tich, tdng hgp va xti ly s6 liéu, tai liéu
dé€ danh gid vai tro ctia cac yéu t6 dia chit khu vuc dén
di thudng ham lugng As trong nuéc dudi dit trén dia
ban tinh Pdk Nong.

Phuong phap thu thap, téng hop xit ly tai
liéu, sé liéu
Phuong phap thu thap, tdng hop xti 1y tai liéu, s6 liéu
dugc thuc hién dya trén co s tai liéu nghién ctu dugc
lya chon nhu d4 néu & trén. Cac s6 liéu két qua phan
tich ndng do As dugc tong hgp thanh cac bang dii liéu
trén Excel d€ tién ich trong viéc phén tich, vé biéu do
va thanh l4p cac co s& dit liéu trén phan mém GIS.
Céc tailiéu ban d6 dugc tong hgp trén cdc phan mém
thanh 14p ban d6 théng nhat v6i nhau vé di liéu va
hé toa d¢ d€ chuyén sang cac phan mém GIS phuc vu
viéc phan tich dii liéu thudc tinh, chong 16p ban dé,
phén tich ban d6 va thanh l4p ban do.



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Trdi ddt va Méi trudng, 2(512):51164-SI1175

Phuong phap Geographic Information Sys-
tem (GIS)

Céc ban d6 dugc thu thip sau khi da tdng hop duge
nhéap vao phan mém GIS, cy thé 1a phdn mém Map-
Info 15.0 1am nén tang thuc hién phuong phap GIS.
Dau tién, cac di liéu dau vao phai dugc chuén hod
va hoan chinh thanh céc co s¢ dii liéu theo tiing d6i
tugng duédi dang cac 16p thong tin dong nhat vé di
liéu khong gian va thuc tinh nhu: vi tri giéng ldy
mau As, thanh tao dia chat, don vi chtia nudc duéi
dat, kién tao diit gay, sinh khodng, magma xam nhap,
magma phun trao, nén dia hinh, .... Sau d¢, cac buéc
phan tich bang céc cong cu trén phin mém GIS dugc
trién khai nhu: truy vén, c4p nhat va théngké, ... cho
phép khoanh viing cac khu vyc di thudng mot cach
chinh xdc va r6 rang. Tiép theo, cong cu phén tich
khoéng gian nhu: chong 16p dit liéu khong gian, hién
thi chuyén dé di liéu, mé phong di liéu, ... sé cho
cac két qua phén tich méi quan hé khu vuc di thudng
v6i tliing yéu t6 dia chdt hay nhom yéu t6 dia chat.
Sau cuing, cdc cong cu téng hgp cho phép thanh lap
cac ban d6 chuyén dé theo cac két qua phén tich va
danh gia ma trong nghién ctiu nay la thanh lap so d6
di thuong As tinh Dék Néng ty 1é 1/200.000.

KET QUA VA THAO LUAN

Cac yéu té dia chat lién quan dén su hinh
thanh di thuong As

Dua vao cac két qua nghién ctiu va xt ly tai liéu, s6
liéu cho théy cac yéu t6 dia chat lién quan dén sy hinh
thanh di thudng As trong nuéc duéi dat, bao gom:

Yéu t6 magma (gém magma xdém nhép va
magma phun trao)

Hoat dong magma xam nhép dugc tim thdy thong qua
céc phtic hé Dinh Quan Jura mun (yd8)3dq) va phtc
hé Ca N4 Creta mudn (yKycn). Cac hoat ddng magma
xam nhép nay xuyén cit va gy bién chit sting hda
manh mé cac da trdm tich hé ting La Nga (J,In) va bi
phu bdi cac da bazan hé tdng Tac Trung ( Np-Qytt).
Riéng phtic hé Ca Na Creta mudn (YK; cn) 16 1én trén
cac huyén Krong No, Dak Glong3>37.

Hoat dong magma phun trao ma san phdm la cic
thanh tao bazan bao pht trén phéan l6n dién tich tinh
bk Nong. Céc vi tri phun trao magma dugc tim thdy
trén trén Hé tdng Xuin Loc, bazan ( Qxl ) thudc
huyén bBak Mil va Krong No. Riéng miéng nui ltia
cong vién Dia chit Bak Nong nim trén Hé ting Tac
Trung, bazan ( N»>-Qq tt) thudc huyén Cu Jut>>=37,
Céc hoat dong magma xam nhdp va phun trao trén
tinh Dak Nong tap trung tai cic huyén Cu Jat, bik
Mil va Krong No.

Yéu té dut gy kién tao

Tinh Ddk Nong nim trén phan ria phia Tay Bic cta
d6i Da Lat theo phan chia don vi kién tric kién tao va
dut gay cua Nguyén Xuan Bao, 2001. Trong Déi Da
Lat c6 ba phu déi Sre Pok, phu d6i Phan Thiét va phu
d6i Bién Hoa hoi tu trén dia ban 3 huyén Cu Jut, bak
Mil va Krong N6 cua tinh Dak Nong dich chuyén troi,
sut va ngang theo cac huéng khac nhau tao su cac hoat
dong dia chdt phiic tap cdc khu vuc lién quan. Riéng
phu déi Sre Pok dugc chia thanh ba khéi kién tao phiic
tap trong d6 c6 hai khéi ctia s6 Pak Lin va khoi Ban
Don ndm trén huyén Cu Jut, ik Mil cta tinh bk
Nong 8.

Tuong ting cac don vi kién truc kién tao la cac dit
gay va doi dut gay phiét trién trén dia ban tinh bak
Nong va khu vuc rit phuc tap. Dut gay bak Mil - Binh
Chéu (F13) nam trong nhém dtt gay c6 phuong kinh
tuyén, c6 chiéu dai hon 250 km, c6 cac hé thong khe
nut doc theo chi1 yéu 1a phia dong diit gay trong pham
vi 30km va trong tinh Dak Nong di qua cic huyén Dk
Mil, Gia Nghia. Diit gay Tuy Hoa - Bién Hoa (F20)
nam trong nhom dit giy cé phuong Dong Bac - Tay
Nam, c6 chiéu dai hon 400km va trong tinh Ddk Nong
chi di qua huyén bak Glong. Déi diit gay Dak Mil -
Krong Bong (F29) thudc nhom diit gay theo phuong
Vi tuyén, c6 chiéu dai hon 100km, c6 chiéu rong déi
hon 25km va trong tinh Pak Néng di qua cac huyén
Cu Jut, bak Mil va Krong No.

Yéu té thanh tao dia chdt

Céc thanh tao dia chit trén dia ban tinh Dk Nong

dugc xép tit gia dén tré nhu sau: hé ting Pray Linh
(J1d1), hé tang La Nga (JoIn), bazan hé ting Pai Nga
(Nydn), bazan hé tdng Tuc Trung ( Np-Q; tt), bazan
hé tdng Xuén Loc ( Q2 x1), trdm tich song Holocen
ha - trung (aQ,'72), tram tich song - dam lay Holo-
cen trung thugng (abQ,273), tram tich song Holocen
thugng (aQy). Trong d6, cac thanh tao bazan phin
bd phan 16n dién tich tinh Dak Nong va phu truyc tiép
1én hé tdng La Nga va Pray Linh. Hé ting La Nga phan
b cht yéu trén tinh Dak Nong nhung chil) ra rai rac
& cac thung liing phia Dong. Hé ting Pray Linh phan
b6 trén dién tich rat nho cht yéu & phia Bac. Céc trim
tich tudi Holocen phan b6 chu yéu & cac thung ling,
doc theo song sudi va ddm lay.
Céc magma x4m nhép trén dia ban tinh Dik Néng bao
gom phuc hé Pinh Qudn, tudi Jura mudn (ydJ3dg),
va phtic hé Ca N4, tudi Creta mudn (yK; cn). Cac
magma xdm nhép xudt 16 1én bé mat chu yéu 6 trung
tam va rai rac tling khoi nho chi yéu & phia Bong tinh.
Pa ctia cdc magma xuyén cit va gy sting héa manh
mé cac dd tram tich hé tdng La Nga.
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Yéu té sinh khodng

Tuong ty véi don vi kién tric kién tao va dut gay, tinh
Pik Nong ndm trén ria phia Tay Bic déi sinh khodng
Da Lat, noi c6 nhiéu biéu hién sinh khodng ctia khu
vuc. Tai day As dugc phat trién cdc mach thach anh,
d6i mach thach anh chita sulfur hodc cdc mach thach
anh-turmalin chia sulfur hodc &, khe ntt ldp day ar-
senopyrit. Thanh phan khoang vit quing gom ar-
senopyrit, pyrit, galenit, sphalerit, calcopyrit, doi khi
¢6 pyrotin. Cac khoang vat quing thu sinh: scorodit,
limonit. Ham lugng cic nguyén t6 trong quang (%):
As0,1-13,83, trung binh 2-4; Cu 0,1-0,95; Pb 0,1-10,9,
trung binh 0,3; Zn 0,1; Sn 0,05. Cac mach nay chu yéu
phat trién trong cac dit gay, khe ntt trong thanh tao
tram tich tudi Jura, va thanh tao dia chit d4 bazan va
bé mit tiép xtic véi cac khéi magma xam nhap 8.
Ngoaira As con dugc phat trién trong cdc diém quing
Vang - thach anh - sulfur dang mach va Vang - thach
anh dang mach. Trong cic diém quing nay, t6 hop
nguyén t6 chinh la As, Fe, S, Au; t6 hgp nguyén t6
phu: Cu, Pb, Zn, Ag. TS hgp khodng vét chu yéu la
thach anh (95-80%), arsenopyrit (5 - 20%), vang tu
sinh; thd yéu 1a pyrit; rat hiém gap galenit, calcopyrit,
sphalerit, electrum. Cac diém quidng nay tip trung
nhiéu doc theo song Sré Pok trén dia ban tinh bik
Nong (cac huyén Krong No, Dk Glong va thanh phd
Gia Nghia), Lim D6ng va Dak LikS.

Yéu té dia chdt thay vdn

Trén dia ban tinh Pik Nong c6 8 don vi dia chét thay
van, cy thé nhu sau: Phiic hé chiia nuéc 16 héng trim
tich dé ti (Q), Tang chtia nudc khe ntit 16 héng cac d4
phun trao bazan plioxen - pleistoxen (8N3-Q; ), Tang
chiia nudc khe ntit 16 hdng cac da phun trao bazan
plioxen 3N, Tang chidia nudc khe ntt 16 hong cac d4
phun trao bazan mioxen trén - plioxen f ,TAng chita
nudce via 16 hdng trdm tich mioxen trén - plioxen (
), Phtic hé chiia nuGc khe ntt via trAm tich Jura, dé6i
chita nudc khe nit phong héa ctia d& macma xam
nhap, va d6i chiia nudc khe ntit cdc dat gay kién tao.
Trong cac tang chita nudc thi tAng chiia nudc khe nit
bazan (bao gom cac déi dtit gay) c6 dién phan b6 rong,
lién tuc va bao pht gan hét dién tich khu vuc tinh Dk
Nong véi trii lugng phong phti nén dugc lua chon khai
thac chit yéu®. Ting chda nudc khe nit trim tich
Jura va tdng 16 hdng tram tich Holocen dugc lya chon
khai théc thit yéu vi mic d6 phong phd nudc khong
déu, phan b6 khong rong rai hodc ngheo nudc 0.

Di thudng As trong nudc dugi dat
Theo két qua téng hgp cac s6 liéu phan tich mau cua
656 mau nudc dudi dat (tuong ting 656 giéng khai
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thac) cho thdy: c6 10/656 giéng c6 ham lugng As
trong nudc dudi dat ti 50 ppb trd 1én véi gia tri 16n
nhit dat 592,53 ppb khong dat chat lugng nuéc dudi
dat theo Quy chuén ky thuat qudc gia vé chét lugng
nudc dudi dit s6: QCVN 09-MT:2015/BTNMT, c6
34/656 giéng c6 gia tri As trong nudc tii 10 ppb dén
50 ppb khong dat chit lugng an udéng va sinh hoat
theo Quy chuén ky thuit qudc gia vé chit lugng nuédc
an uéng s6 QCVN 01:2009/BYT, Quy chudn ky thuat
quéc gia vé chit lugng nudc sinh hoat s6 QCVN
02:2009/BYT, c6 160/656 giéng co6 gia tri As trong
nudc ti 1ppb dén 10ppb dat chit lugng nudc néi
chung nhung & ngudng dang bdo dong, cé 452/656
giéng c6 gia tri ham lugng As trong nudc dudi 1 ppb
hodc khong phat hién?!. So d6 phan b6 cac ving di
thudng As tinh Dak Nong dugc thé hién tai Hinh 1 va
Hinh 2.

Nhu vay vé vi tri, cac giéng cé néng do As trong nudc
dudi dét trén 10 ppb tép trung 4 khu vuc: khu vic
huyén Cu Jut (khu vuc Cu Jut), khu vyc huyén ik
Mil va Krong N6 (khu vyc Bak Mil - Krong No), khu
vic huyén Krong n6 va Bak Glong (khu vuc Krong
No - bik Glong), va khu vuyc thanh phd Gia Nghia
(khu vyc Gia Nghia) (Hinh 1). Cac giéng c6 noéng do
As thip hodc khong phat hién nadm rai ric trén toan
tinh.

V& d6 sau khai thac, cac giéng c6 noéng do As trén 10
ppb 6 d6 sau phan bé rai rac tit 2-3m dén gan 100m.
Cac giéng c6 nong do As thidp hodc khong phat hién
c6 d6 sau phan bé tit 2 - 3m dén hon 150m*!. Danh
muc cdc giéng di thudng Asen trén dia ban tinh bak
Nong dugce thé hién tai phu luc.

Vai tré ctia cac yéu té dia chat dén su hinh
thanh di thuong As

Vai tré cia yéu t6 magma (magma xém nhép
va magma phun trao)

Yéu t6 magma, bao gém magma x4m nhdm va magma
phun trao 1a yéu t6 chinh trong qua trinh hinh thanh
cdc di thuong, diém sinh khodng,... thong qua cac
hoat dong magma, cac diit gay va cac hoat dong nhiét
dich sau magma. Duya trén két qua phén tich méi quan
hé gitia vi tri cdc giéng khai thac c6 di thudng As trong
nudc duédi dit véi yéu t6 magma, bao gébm magma
xam nhép va magma phun trao (Hinh 2) cho thdy su
phén bé khu vyc di thudng As c6 lién quan dén yéu
t6 magma. Theo do, cdc khu vic magma xam nhap
lién quan dén hai trong bon khu vic di thuong As la:
khu vuc Bak Mil - Krong No, khu vuc Krong No -
bik Glong, cu théla cc giéng di thudng As ndm trén
vung trung tam hoat dong xam nhap. Cac khu vuc
magma phun trao lién quan dén hai trong bén khu
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Hinh 1: Phan tich gia tri di thudng Asen theo cac khu vuc di thuang

vic di thuong As la: khu vic Cu Jat va khu vic Dk
Mil - Krong N6, cu théla céc giéng phan bd gan vi tri

magma phun trao.

Vai tré cua yéu té dit gdy kién tao

Yéu t6 dut gay kién tao 1a kénh dan nguodn As tii qua
trinh néi sinh ctia hoat dong magma va nhiét dich sau
magma. Trén co s¢ phan tich m6i quan hé gitia cac
yéu t6 dut gay kién tao vdi vi tri cac giéng khai thac
c6 di thudng As trong nuéc dudi dit (Hinh 2) cho
théy yéu t6 nay lién quan hai trong bon khu vuc ¢6 di
thuong As. Cu thé khu vuc Dak Mil - Krong N6 véi
22/44 giéng di thudng As ndm trén déi dut gay kién
tao F29 va phan ddu phia bac dat gay F13. Khu vuc
Gia Nghia véi 12/44 giéng di thudng As nam trén dut
gay F13. Két qua nay cho thdy cic di thudng As trong
nudc dudi dat c6 lién quan truc tié€p dén cac mach

nhiét dich phat trién trong cac dut gay va khe nit.

Vai tro ctia yéu té thanh tao dia chdt va cdc
tdng chira nuéc

Theo két qua tdng hgp cic s6 liéu phan tich ham lugng
As ctia cdc mau trong 656 giéng khai thac nuée dudi
dat trén dia ban tinh Dk Néong va phan tich tai liéu,
s6 liéu trén cdc ban do6 dia chat ty 1¢ 1/200.000, ban d6
dia chat bién hoi 1/50.000, ban d6 dia chat thuy van ty
1¢ 1/50.000 cho thiy nuéc dudi dat trong giéng khai
thac lién quan dén cac don vi dia chat thuy van cling
nhu céc thanh tao dia chit tuong ing. Nudc trong
cac giéng khai thac 6 vi tri trén dd bazan thi sé dugc
khai théc tif cac tAng chiia nudc khe nit bazan tuong
ung la cac thanh tao da bazan vi day la cac tang chtia
nudc phong phu va chit lugng t6t. Nudc trong cac
giéng khai thac c6 vi tri trén thanh tao dia chit trim
tich tudi Jura sé dugc khai théc tii cac ting chita nudc
khe nut trAm tich tudi Jura tuong Ging 1a cdc thanh tao
dia chét tudi Jura mic du day la céc tdng chita nuée
ngheo nudc (cac khu vuc nay khong c6 cac tdng chiia
nudc khe nit bazan). Tuong tu, nudc trong céc giéng
khai théac c6 vi tri trén céc thanh tao dia chat trim
tich Holocen sé dugc khai thac tit cac tAng chita nude
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Hinh 2: So d6 di thudng As tinh Dak Nong %'

16 héng tram tich Holocen va tdng chiia nudc khe nit
tram tich tudi Jura tuong ting 13 cic thanh tao dia chit
trdm tich Holocen va Jura mic du day 1a cic tdng chiia
nudc nghéo nudce va riéng ting chiia Holocen c6 chiéu
day khong dédng ké. Ngoai ra, nudc trong mot sd cac
giéng ké trén c6 vi tri trong cac dit gay F13 hodc d6i
dut gay F29 dugc khai théc tii cic tAng chida lién quan
dén cac duit gay.

Nhu véy cac di thuong As trong nudc dudi dit ctia
giéng khai thic khong theo quy luat ctia d6 siu giéng,
va cac tdng chia nudc tuong ting véi cic thanh tao
dia chét. Su khong theo quy luét nay cung véi cdc tai
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liéu dia chit dugc thu théap co thé dugc gidi thich 1a sy
di chuyén ctia As vao cdc tang chda nudc thong qua
cdc mach nhiét dich phat trién trong cac dut gay kién
tao, khe nit va bé mit tiép xdc ctia cdc thanh tao véi
cdc magma x4m nhép. Diéu nay phu hgp vé6i két luan
tit nhiéu nghién ctu 1a As phét trién trong cdc mach
thach anh, d6i mach thach anh trong cac thanh tao
trdm tich hé tdng La Nga, trong cic da phun trao, va
trong cdc da xam nhép, 1a cdc mach chita sulfur hodc
cdc mach thach anh-turmalin chta sulfur hodc &, khe
ntt 14p ddy arsenopyrit va As chiém 0,1-13,83% 5.
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Vai trd cia yéu té sinh khodng

Su phan b cac khu vuc di thudng As c6 lién quan chit
ché dén cac diém quing va cdc mach nhiét dich. Cu
thé, di thudng ham lugng As ¢ Cu Jut lién quan dén
cc diém quing Vang - thach anh - sulfur dang mach
va Vang - thach anh dang mach thudc Céng vién Dia
chét bak Nong va cac mach nhiét dich theo dé6i dit
gay F29. Khu vuc Bak Mil - Krong N6 ¢6 lién quan
dén cac diém quing Vang - thach anh - sulfur dang
mach va Vang - thach anh dang mach tai xa Nam D3,
Buo6n Choah déng thdi véi cac mach nhiét dich theo
dei dut gay F29. Khu vuc Krong No - ik Glong lién
quan dén céc diém quing Vang - thach anh - sulfur
dang mach va Vang - thach anh dang mach tai xa Brc
Xuyén va hon 10 diém quing vang tuong ty cdc xa
gidp ranh thudc tinh Lam Pong. Nhu véy trong bon
khu vuc ¢6 di thuong ham lugng As trong nudc dudi
dat thi da c6 ba khu vuc di thudng lién quan dén hoat
dong sinh khodng.

Tém lai, két qua phan tich di liéu GIS trén co s& tai
liéu thu thap cac di thuong ham lugng As trong nu6c
duéi dét trén dia ban tinh Dak Nong c6 ngudn gdc tit
céc cac mach nhiét dich phat trién trong cac diit gay,
khe nut va bé mat tiép xuc ctia cdc thanh tao véi cic
magma xam nhap. Su lién két gitia cac di thudng ham
lugng As trén dia ban tinh Bak Nong va céc yéu t6 dia
chat dugc thé hién tai Bang 1.

KET LUAN

Trén dia ban tinh Dak Nong di thudng As trong nudc
dudi dét tap trung & bon khu vuc vic Cu Jat, bak Mil
- Krong N6, Krong N6 - Pik Glong va Gia Nghia.
Céc yéu t6 dia chit dugc xac dinh c6 lién quan dén sy
tich liy As trong nudc dudi dit bao gom diit gay va
déi dt gay, sinh khodng, magma xam nhép va magma
phun trao. Cac khu vuc di thudng As Cu Jut, ik Mil
- Krong N6 va Krong N6 - bak Glong lién quan dén
ba yéu t6 dia chat: dut gay kién tao, sinh khodng, va
magma (bao gdbm magam x4m nhéap va magma phun
trao). Khu vuc di thuong As Gia Nghia lién quan dén
hai yéu t6 dia chét: dut gay kién tao va sinh khodng.
Két qua trén 1a dinh hudng khoa hoc d€ nghién ctiu
cu thé va chi tiét nguén géc céc di thudng As khu vuc
tinh Bak Néng.

LOI CAM ON

Bai bdo dugc thuc hién tit két qua nghién ctu dé tai
cép trudng “Nghién ctu dic diém dia chét thay vin
tinh Ddk Nong’, chu tri dé tai Huynh Tién Dat. Nhém
tac gia tran trong cdm on Trudng Pai hoc Tai nguyén
va Moi trudng TP. HCM d4 hé trg kinh phi thuc hién
dé tai.

DANH MUC TU VIET TAT

BTNMT: B¢ Tai nguyén va Méi truong
BYT:BO Y té

GIS: Hé thong thong tin dia ly

MT: Méi trudng

TCVN: Tiéu chudn Viét Nam

QCVN: Quy chuén Viét Nam

US EPA: Co quan Bao vé moi truong Hoa Ky
WHO: T6 chtic Y té thé gi6i

XUNG POT LOI iCH

Nhom téc gid cam két khong méu thudn quyén lgi va
nghia vu ctia cdc thanh vién.

PONG GOP CUA CACTACGIA

Xay dung y tuong nghién ctiu: Hoang Thi Thanh
Thty, Huynh Tién Dat, Bui Thé Vinh;

Lua chon phuong phép nghién cttu: Bui Thé Vinh,
Trinh Hong Phuong, Huynh Tién Dat;

Thu thép, phén tich, xt ly s6 liéu: Lé Quang Luat,
Phan Nam Long, Tt Thi Cdm Loan, Tran Tudn Viét;
Viét ban thao bai bao: Huynh Tién Dat, Trinh Hong
Phuong, Tran Tuin Viét;

Chinh stia bai bdo: Hoang Thi Thanh Thuy, Tran Tudn
Viet .

PHU LUC
Bang 2
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Bang 1: Sulién hé giifa cac di thudng ham lugng As trén dia ban tinh Dak Néng va cac yéu té dia chat

Khu vuc di
thuong As

Cu Jat

bak Mil -
Krong No

Krong N6 -
bik Glong

Gia Nghia

Yéu t6 thanh tao dia
chét va cac tdng chiia
nuéc

Chua xac dinh

Chua xac dinh

Chua xac dinh

Chua xac dinh

Céc yéu t6 dia chit lién quan

Yéu t6 Dut gay kién
tao

Cac giéng di thuong
As phén bd hoan
toan trén doi dut gay
F29

Céc giéng di thuong
As phén bd hoan
toan trén déi duit gay
F29

Céc giéng di thuong
As phéan bdé hoan
toan trén doi duit gay
F13

Yéu t6 sinh khodng

Cac giéng di thuong As phan
b6 hoan toan trén mach nhiét
dich thudc déi dat gay F29
va céc diém quing vang dang
mach thudc Cong vién Pia
chit bik Nong

Céc giéng di thudng As phan
b6 hoan toan trén mach nhiét
dich thudc déi dat gay F29
va céc diém quing vang dang
mach tai xa Nam D3, Budn
Choah

Céc giéng di thudng As phan
bd gan cic diém quing vang
dang mach tai xa Piic Xuyén,
huyén Krong N6 va céc xa
gidgp ranh thu¢c tinh Lam
Dong

Céc giéng di thudng As phéan
bd hoan toan trén mach nhiét
dich thu¢c déi dit gay F13

Yéu t6 magma

Cac giéng di thuong
As phan bd gan diém
phun trao magma
thudc Cong vién Dia
chét bik Nong

Céc giéng di thuong
As phan bd gan diém
phun trao magma
thudc huyén Krong
N6

Céc giéng di thuong
As phén b6 gan khéi
magma xam nhép
thudc huyén Krong
N6, bik Glong va
cac huyén giap ranh
thuoc tinh  Lam
Pong

SI171



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Trdi ddt va Méi trudng, 2(512):51164-SI1175

Bang 2: Danh muc cac giéng di thudng as tinh Dak Nong #’

STT So6 hiéu
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NN-KN100
NN-KN93
NC-KN6
NN-DG68
NN-KN101
NN-DG96
NN-KN104
NN-GN42
NN-KN127
NN-DG103
NN-KN59
NN-KN99
NN-CJ120
NN-DG102
NN-GN19
NN-KN152
NN-CJ67
NN-CJ121
NN-DM49
NN-KN5
NN-CJ118
NN-DG98
NN-DG73
NN-CJ119
NN-DG104
NN-DG100
NN-CJ122
NN-DM1
NN-DM2
NN-KN76
NC-DM2
NN-KN4
NN-KN61
NN-CJ59
NN-KN81
NN-KN145
NN-KN128
NN-KN140
NN-KN148
NN-DG72
NN-GN3
NN-KN63
NN-KN149
NC-CJ25

X

437.983,42
437.998,39
437.981,48
456.884,96
438.004,65
347.938,73
437.935,38
410.943,34
438.698,39
347.416,04
422.216,96
437.974,36
432.443,22
347.647,25
409.884,67
421.983,08
432.467,42
432.618,37
526.906,26
428.926,97
426.198,54
347.899,92
455.860,04
431.690,83
347.364,79
347.872,66
432.503,60
422.566,32
422.566,32
427.251,58
422.566,32
430.375,58
417.807,70
425.899,70
438.671,27
425.440,59
439.907,44
430.612,62
435.776,60
456.157,98
394.527,13
424.948,65
422.186,00
420.306,48

Y

1.364.392,18
1.364.373,67
1.364.914,53
1.347.028,38
1.364.453,64
1.347.568,83
1.364.561,31
1.331.115,10
1.363.917,45
1.348.244,69
1.381.668,61
1.364.422,96
1.400.759,08
1.347.929,93
1.328.088,41
1.381.162,25
1.400.755,93
1.400.829,35
1.704.653,57
1.383.295,38
1.403.534,00
1.347.661,31
1.348.907,36
1.400.284,53
1.348.269,52
1.347.652,15
1.400.755,84
1.386.968,43
1.386.968,43
1.378.585,70
1.386.968,43
1.384.281,24
1.378.196,16
1.403.476,48
1.363.948,25
1.381.279,11
1.362.722,79
1.384.950,60
1.369.251,94
1.348.024,97
1.323.095,58
1.381.335,70
1.381.395,23
1.393.934,80

Dia danh

Krong N6
Kréng N6
Krong No
bik Glong
Krong N6
bak Glong
Krong No
Gia Nghia
KRong N6
bik Glong
Krong No
Krong N6
Cu Jut
bak Glong
Gia Nghia
KRoéng No
Cu Jut

Cu Jut
bik Mil
Krong N6
Cu Jut
bak Glong
bik Glong
Cu Jut
bak Glong
bik Glong
Cu Jut
bk Mil
bak Mil
Krong No
bk Mil
Krong N6
Krong No
Cu Jut
Kréng N6
Krong No
Krong N6
Krong N6
Krong N6
bik Glong
Gia Nghia
Krong N6
KRong No
Cu Jat

Loai
giéng

Khoan
khoan
Khoan
bao

bao

bao

Khoan
Khoan
bao

bao

Khoan
Khoan
Khoan
bao

Khoan
Khoan
Khoan
Khoan
Khoan
khoan
Khoan
bao

Khoan
Khoan
bao

bao

Khoan
Khoan
Khoan
Khoan
Khoan
khoan
Khoan
khoan
Khoan
Khoan
bao

Khoan
Khoan
bao

Khoan
Khoan
Khoan
Khoan

Do sau

60
65
50

20
50

70
70
50

75
55
80
50
45
90
100

45
39
11

70
60
65
65
120
40
40
90
74
65

60
60
10
100
65
60
80

Nong
do As
(ppb)
592,53
504,00
159,76
157,82
90,35
89,57
67,84
66,64
59,01
53,95
44,30
3,24
37,78
37,29
36,82
33,36
32,15
31,06
31,01
30,06
29,61
25,64
20,68
20,68
20,64
20,64
20,21
19,37
18,67
18,23
17,66
17,62
15,19
14,39
14,34
14,08
12,87
12,67
11,83
10,75
10,54
10,40
10,33
10,00
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Presence of Arsenic anomalies in groudwater and its related with
geological structures: case study of Dak Nong province

Huynh Tien Dat'-*, Tran Tuan Viet?, Hoang Thi Thanh Thuy’, Bui The Vinh', Trinh Hong Phuong’,
Tu Thi Cam Loan’, Phan Nam Long’, Le Quang Luat’

ABSTRACT

Arsenic is the most carcinogenic element and its anomalies in groundwater in different regions of
the world are the result of natural sources and/or due to human activity. High levels of arsenic
Use your smartphone to scan this in drinking water can lead to negative impacts on human health and ecosystems. In Dak Nong
QR code and download this article province, a number of Arsenic anomalies have been detected that are higher than the allowable
value according to QCVN 01:2009/BYT, QCVN 02:2009/BYT (10 ppb) in some areas including Dak
Mil, Cu Jut, Krong No, Dak Glong and Gia Nghia districts. In particular, in the area of Krong No dis-
trict, an exceptionally high concentration of Arsenic was detected, exceeding the allowable value
according to QCVN 09-MT:2015/BTNMT (50 ppb). This review paper presents the relationship be-
tween geological factors and the above-mentioned Arsenic anomalies. Study results have shown
that Arsenic anomalies are related to three factors (1) fault tectonic activity (F13 fault and F29 fault
zone); (2) mineralogy areas (mainly gold and pyrite mineralization), and (3) area of intrusive magma
(geological vascular formations in cracks) and eruptions (Magma eruption locations in Cu Jut and
Krong No districts). The result is a scientific orientation to study specifically and in detail the origin
of As anomalies in Dak Nong province.

Key words: Arsenic, Anomaly, Groundwater, Dak Nong, Fault, Tectonic, Mineralization, Magma
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