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Két qua ctia dé tai “Nghién cifu danh gia x6i mon dat va 6 nhiém madi truéng trén co sb ing

dung phuong phap dong vi day Urani-Thori (U-Th) trong céc luu vuc sdng chinh Tay Nguyén”

thudgc Chuang trinh Tdy Nguyén 3, ma s6 TN3/T11 sé la bd co s6 dif ligu khoa hoc dau tién

vé day dong vi phong xa U-Th phuc vu cdng tac nghién ciu x6i mon va bao vé mdi trudng

khu vuc Tay Nguyén, dong thdi gép phan thuc hién cac nhiém vu phat trién, @ng dung bic xa

theo Quyét dinh 899/0P-TTg ngay 10.6.2011 ctia Thi tudng Chinh phi vé viéc “Phé duyét Quy

hoach chi tiét phat trién, ng dung biic xa trong khi twgng, thiy van, dia chat, khoang san va
bao vé mdi trugng dén nam 2020”.

Cac két qua phan tich mau nudc luu vuc séng Pong Nai khu vuc Tay Nguyén cho thay ndng dd
222Th dao ddng ti 0 dén 0,08344 pph, nong do 238U dao ddng tir 0,0006 dén 0,0911 ppb. Ty 1é
dong vi 235U/238U tir 0,022 dén 0,39, ty 1é dong vi 22Th/2%U tir 0,574 dén 4,658, ty 1é dong vi
232Th/235Y tir 4,257 dén 49,447. Cac két qua do Radon trong miu nudc dao dong tw 77,3 dén
660 Bg/m?. Cac két qua do tong xa bé mat dao ddng tir 0 dén 0,021 uR/h. Céc két qua nay
cho thay, tuy khdng cé di thudng nao vé cac dong vi phdng xa da nghién cifu tai lwu vuc séng
Dong Nai khu vyc Tay Nguyén, song ndng dd phdng xa U, Th phan bd c6 quy lut theo luu vuc
song, dong thai thé zeta cha mau nudc thé hién rd twong quan véi x6i mon dat luvu vuc.

Mo dau

Nghién cltu ham lugng, déng vi va tinh chat
phan bé U, Th dé giai quyét vadn dé danh gia xoi
mon dat & Tay Nguyén la nhiém vu chinh cta dé
tai TN3/T11 thuéc Chudng trinh khoa hoc va céng
nghé phuc vu phat trién kinh t& - xa hoi vung Tay
Nguyén (Chuadng trinh Tay Nguyén 3).

Céc trién khai budc dau bao gém: thuc dia khao
sat khu vuc nghién clu, l1dy mau (cat va nudc
séng), dai tuyé°n hat zircon tf cdc mau cat, loc cac
mau nudc sdng tach huyén phu, phan tich cac chi
tiéu moi trudng cac mau nudc sbng, do thé zeta,
lam giau U-Th cac mau nudc sbng, phan tich ty 1é
déng vi U-Th. Cac mau nudc phan tich chi tiéu méi
trudng, ham lugng dong vi 2%2Th, 228U, cling nhu ty
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I& ddng vi 235U/238U, 232Th/238, 232Th/2%5 dugc phan
tich trén may ICP-MS. Ty 1é déng vi 2*U/?%U dudgc
phén tich dya trén phuong phap kich hoat nctron
trén 10 phan Ung, kich hoat hat tich dién trén may
gia t6c vét, phd k& anpha ban dan trong viéc pha
mau hoa phong xa va két tlia dién hoa U trén khay
dé do ph& anpha, cho phép xac dinh ham lugng U,
vi phan bé va thanh phan déng vi clia ching trong
ty nhién ti ham lugng rat thap (trong nudc sbng)
dén ham lugng cao (tting hat zircon), ti dé danh gia
dugc téc do xo6i mon [4, 5].

Bai bao gidi thiéu mot s6 két qua nghién cliu ban
dau vé céac théng s6 maéi trudng déng vi phong xa
U-Th va thé zeta trong nudc luu vic song Dong Nai
khu vyc Tay Nguyén.



THE FIRST ENVIRONMENTAL DATA
RESULTS OF RADIOACTIVE ISOTOPEK,
U-Th AND ZETA IN WATER OF DONG NAI
RIVER BASIN IN TAY NGUYEN RECGION

Summary

Results of the project “Study and evaluation
of erosion and environmental pollution of
main river basin in the Tay Nguyen based on
applying geochemistry - radioactive isotopic
uran-Th method” of Tay Nguyen 3 with code
number - TN3/T11 will be the first basis
scientific data on U-Th isotope, this study
serve erosion and environmental protection
in the Tay Nguyen region, also contribute to
the implementation of development tasks, the
application of radiation by decision 899/QD-
TTg, dated 10.6.2011 of the Prime Minister
on the “Approval of the detailed planning of
the development and application of radiation
in meteorology, hydrology, geology, mining
and environmental protection up to 2020”.

The results of the analysis of Dong Nai River
Basin in Tay Nguyen region, water samples
showed that 22Th concentrations ranged from
0 to 0.08344 ppb, 2U concentrations ranged
from 0.0006 to 0.0911 ppb. 2°5U/%8U isotopic
ratios from 0.022 to 0.39, %2Th/>*®U isotopic
ratios from 0.574 to 4.658, 22Th/%°U isotopic
ratios from 4.257 to 49.447. The results of
radon in water samples ranged from 77.3 to
660 Bg/m3. The results of surface radiation
ranged from 0 to 0.021 uR/h. The results
showed that no anomalies of radioactive
isotopes studied at the Dong Nai River Basin
in the Tay Nguyen region, but distribution of
the concentration of radioactive U, Th follow
rules in river basin, also zeta potential of
water samples demonstrated correlation with
soil erosion in basin.
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Dac diém dia Iy tw nhién va vi tri Iy mau lvu vire
song Dong Nai

Séng Béng Nai la hé thdng séng I6n thi ba cla
Viét Nam, sau hé théng séng Hong - Thai Binh
va sbng Mekong. 3 vao vi tri dia ly tU 105°30°21”
dén 109°01°20” kinh do Béng va ti 10°19'55” dén
12020°38” vi dd BAc, Iuu viic sdng BDéng Nai giap Vi
liu vuc sdng Srepok & phia Béac, giap véi luu vuc
s6ng nhanh cla s6ng Mekong & Campuchia & phia
Tay, phia Tay Nam va Nam giap véi Déng bang
séng Cliu Long, phia Bong Béc giap véi cac Iuu vuc
s6ng 6 Khanh Hoa, phia Béng va Bong Nam giap
véi luu vuc cac séng & hai tinh Ninh Thuan va Binh
Thuan [1, 2, 6, 7]. Luu vuc séng Dong Nai trai rong
trén dién tich ty nhién 37.400 m? (chi€ém khoang
hon 11% dién tich c& nudc) va gan nhu nam tron
trong lanh thé Viét Nam nén hé théng séng nay
dudc bi€t dén nhu Ia hé théng song ndi dia I6n nhat
Viét Nam [1, 2, 6, 7].

Luu vuc sbng Dong Nai trai rong trén dia phan
hanh chinh cGa 9 tinh/thanh phé la: Lam Déng, Déc
Néng, Binh Phudc, Binh Thuan, Béng Nai, Binh
Duadng, Tay Ninh, TP. H6 Chi Minh, Long An. Ngoai
ra, hai tinh viing phu can ven bién c6 lién quan dén
s dung ngudn nudc cla luu vic la Ninh Thudn va
Ba Ria - Viing Tau.

Vi vi tri dia ly d&c biét, luu vuc song Dong Nai
ném gili nhiing dau méi giao théng huyé&t mach cla
khu viic phia Nam va nhiing tram trung chuyén quéc
t€ quan trong trén cac dudng hang khéng qudc té
tir B&c xuéng Nam, Bong qua Tay ban cau, trén
dudng bé xuyén A ndi lién Dong Nam A [3]. La luu
vyc Ién thu hai khu vyc phia Nam, Iuu vic sdng
Péng Nai déng vai trd hang dau trong sy phat trién
kinh t€, giao luu van hoa, hgp tac qudc té.. khéng
chi cho bén than cac tinh thanh trong thudc luu vuc
ndi rieng ma con ca khu vuc phia Nam noi chung va
md& rong ra ca nudc.

Hinh 1: luu vuec séng Béng Nai
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Vi tri 1dy m&u dugc biéu dién & hinh 1. Cac mau
nudc dugc phan tich tai Vién Dia chat, Vién Céng
nghé Maéi trudng - Vién Han 1am Khoa hoc va Cong
nghé Viét Nam, Vién Bia hoa Vernadsky, Vién Han
[&m Khoa hoc Lién bang Nga.

Két qua nghién ciru ban dau vé luvu virc song Dong
Nai

Déng vi phéng xa U, Th luu vyc séng Déng Nai

Céac k&t qua phan tich mau nudc luu vuc séng
Pong Nai khu vyc Tay Nguyén cho thdy, ndng do
232Th dao dong ti 0 dén 0,08344 ppb (hinh 2). Céac
két qua nay cho thdy nong dod 2%2Th giam dan tu
thugng ngudn cho dén ha nguén luu vuc (cho dén
dudi gidi han phat hién).

0,09
—e

0,08
\

0,07 /

ZJZTh

50,06 / \

£ 0,05 / \

o f \
\

@ 0,04 «
5

2 0,03

A/
o0z i/ \/
o d ¥ \
0"V—V—V—V—V—V—A—‘—‘—H—.—‘—‘—H—.—‘—‘

O U I R I I RIS IR SRR IR IR SR g g
ST S S ISP S S S ST S

Tén mau

Hinh 2: két qué phan tich ham lugng déng vi 22Th mau nudc
luu viie séng Péng Nai (SDN - ky hiéu mau nudc séng Béng Nai)

Céac két qua phan tich mau nudc luu vuc séng
Pong Nai khu vuc Tay Nguyén cho thdy néng do
238 dao dong ti 0,0006 dén 0,0911 ppb (hinh 3).
Cac két qua nay cho thdy ndng do 228U giam dan tu
thugng nguén cho dén ha nguén luu vuc.
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Hinh 3: két qua phén tich ham lugng déng vi 26U
mdu nudc luu vic séng Péng Nai

Céac két qua phan tich mau nudc luu vuc sbng
Pong Nai khu vic Tay Nguyén cho thay ty 1& dong
vi 235U/238U tir 0,022 dén 0,39 (hinh 4). Cac két qua
nay cho thay ty 1& dong vi 235U/2%8U c6 xu thé tang
dan ti thugng ngudn cho dén ha nguén luu vuc.
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Hinh 4: két qua phan tich ty 1é déng vi 22U/%U
mdu nudc luu vic séng Péng Nai

Cac k&t qua phan tich mau nudc luu vuc séng
Pong Nai khu vic Tay Nguyén cho thay ty 1& déng
vi 22Th/28 ti 0,574 dén 4,658 (hinh 5). Cac két
qué nay cho thdy ngoai trii 2 diém SDN8 va SDN15
thi tj 16 déng vi 222Th/2%U khong c6 nhiéu khac biét
trén toan luu vuc.
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Hinh 5: két qué phan tich ty 1é dong vi #2Th/%*U
méu nuéc luu vic séng Déng Nai

Cac két qua phan tich mau nudc luu vuc séng
Pong Nai khu vic Tay Nguyén cho thdy ty 1& déng
vi 232Th/235U dao déng tu 4,257 dén 49,447 (hinh 6).
Cac két qua nay cho thay ty 1& dong vi 22Th/2%U
gidm dan ti thugng ngudn cho dén ha nguédn luu
VUuc.
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Hinh 6: két qué phan tich ty I déng vj #2Th/%*U
méu nudc luu vuc séng Péng Nai



TU cac két qua ham lugng déng vi 2%2Th, 238U cho
thay, khéng c6 di thudng nao vé cac dong vi phéng
xa. Cac két qua nay cling dugc coi nhu nén phong
xa 22Th, 238U cla luu vic song Déng Nai khu vuc
Tay Nguyén. Céac két qua ty 1& dong vi 25U/2%8U,
232Th/238Y va 2%2Th/2%U cla luu viuc song Dong Nai
khu vic Tay Nguyén cling dugc coi nhu nén phéng
xa ty 1& dong vi cta luu vic séng Dong Nai khu vuc
Tay Nguyén.

Céc két qua phan tich t6ng ham lugng U va Th
luu vuc séng Déng Nai dugc biéu dién trén hinh 7.
Trong d6 ham lugng U dao dong ti 0,003 dén 0,12
ppm, ham lugng Th dao dong ti 0 dén 0,76 ppm.
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Hinh 7: két quéa phén tich téng ham lugng U va Th
va so dé vi tri 1dy mau luu vic séng Péng Nai

Radon trong mau nudc

Céac két qua do khi radon trong mau nudc dao
dong tu 77,3 dén 660 Bg/m?. Cac két qua do téng
xa bé méat dao dong ti 0 dén 0,021 pR/h.

Thé zeta trong cac mau nudc

Thuc hién danh gia th& zeta trong cac mau
nudc nguyén khai cla luu vyc séng Déng Nai la
budc nghién cliu dau tién trong viéc danh gia cac
nguyén nhan gay x6i mon tai day, ciing nhu dua ra
céc bién phap hop ly va kip thdi dé han ché tac hai
clia hién tugng nay.

Tién hanh do thé& zeta clia cac mau nudc nguyén
khai 18y tai cac vi tri cGa luu vuc séng Dong Nai
b&ng may ZETA METER 4.0 thu dudc két qua thé
hién & hinh 8.
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Hinh 8: so sanh két qua do thé zeta luu vuc séng Péng Nai
trong dot | va dgt Il

Nhin chung, thé zeta ghi nhan dugc clia 26 mau
nudc séng Boéng Nai (SDN) phan b chu yéu trong
khoang tui -30 dén -20 mV. Diéu nay cho thay tinh
chat bén viing clia hé keo trong nudc song Dong
Nai la kha 8n dinh, cé xay ra hién tugng két tu cla
cac hat keo song khéng dang ké. Qua do, cac hat
keo kha dé& dang dé theo ddi khi di chuyén trong
truéng dién cuc va cé thé do dac vdi sai sé nhd,
nang cao dd chinh xac.

So sanh két qua do thé zeta trong 2 dgt 1dy mau
mua mua va mua khé tai cung vi tri trén luu vuc séng
Péng Nai. Thai diém I8y mau la giai doan chuyén
tiép: dot | 1a thang 12, tlic la dau mua kho va cudi
mua mua (mau nudc mua mua), trong dé via budc
qua céc thang cao diém vé muc nudc song la thang
9, 10 va 11, lugng hat keo huyén phu c6 trong nudc
song rat I16n, nudc sdbng mang tinh chat mua mua;
trong khi dgt Il 1a thang 4, théi diém dau mua mua
va cudi mua khdé (mau nuéc mua khé), 1 trong 3
thang c6 muc nudc thap nhét, lugng hat keo huyén
phl thdp nudc sdbng mang tinh chat mua kho. Nhin
chung, két qua mau mua kho co gia tri thé zeta I6n
hon so véi mua mua. Diéu nay la binh thudng khi
dung theo quy luat vao mua mua, thé zeta trong
nuéc tai thoi diém nay sé cao hon so véi thdi diém
mua kho can, lugng huyén phi trong nudc thép.
Tuy nhién ciing cé cac diém cé két qua khac Véi
quy luat néi trén (SDN 5, 7,17, 19, 20, 23).

Ciing dé dang nhan thay, két qua do mau trong
dgt 1 (mua mua) nhin chung kha gan so véi két qua
dgt 2 (mua khé). Su chénh léch khéng quéa nhiéu
c6 thé do thdi diém 14y m&u ndm & khoang thdi gian
giao gilta mua mua va mua khé. C6 3 diém vdi dao
dong gilia 2 dgt kha I6n 1a SDN 3, 17 va 21 can theo
dai thém dé giai thich.

Sai s6 cac phép do thuc hién trén may kha théap,
cu thé dao dong tu thdp nhat la 0,99 mV va cao
nhat la 1,68 mV, tic la vao khoang ti 4 dén 7%.
Viéc thuc hién lap lai phép do 3 1an d6i véi mdt mau
cling han ché& dang ké sai s6 trong qué trinh.
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Hinh 9: két qué do thé zeta va pH
cla cdc mau nudc SDN trong dot |

Pé thi hinh 9 biéu dién két qua do thé zeta va
pH cla cac mau nudc séng Pong Nai (SDN 1—
10, SDN 13-23) vao dgt I. Thong qua dé thi c6 thé
thay nhi€u mai lién hé gitia su thay déi pH véi su
thay déi thé zeta trong cac mau nudc noi trén.

Cac mau nuéc ti SDN 1—10 va SDN 13 tap
trung chid yéu & khu vuc thugng luu clia séng Bong
Nai, ttic 1a doan séng Ddéng Nai Thugng, ndi hop
luu v6i séng Pa Nhim trén cao nguyén Di Linh. Thé
zeta & day cé xu hudng thay déi ty 1& thuan véi sy
thay déi pH. Khi pH tang, néng dé H* gidm, thi thé
zeta trong nudc tang. Tudng tu khi pH giam, nong
do H* tang thi thé zeta trong nudc giam.

Trong khi d6, cac mau trong khu vuc Il, bao gém
cac mau co ki hiéu SDN 1423, tap trung chd yéu
& khu vuc trung luu séng Dong Nai va phu luu cla
song La Nga. Thé zeta luc nay lai co xu hudng ty &
nghich vgi dé pH. Nghia la khi pH tang, néng do H*
trong nudc gidm thi thé zeta cling giam. Ngudc lai
khi pH giam thi thé zeta lai tang.

Theo ly thuyét, dé thay déi gia tri thé zeta trong
dung dich, c6 thé thay déi pH, hoac dua thém céc
chét hoat ddng bé mat vao mai trudng. Trén thuc té
mau nuéc séng Déng Nai, viéc thay déi pH dan dén
sy thay déi thé zeta da chiing minh cho ly thuyét
trén.

Tuy nhién, su khac nhau vé & cac luu vuc lai la
mot sy dac biét dang luu tam. Diém khéc biét trudc
hé&t nam & chd, 2 nhém mau nay tap trung chl yéu
G khu vyc thugng va trung luu cla luu vuc sdng
Pong Nai véi sy phan bé hét suc rd rét, it cé cac
mau chuyén tiép dé déi sanh. Su thay doi bat dau tu
sau mau SDN 10, mau nay nam tai diém phia sau
dap thly dién Ba Nhim va mau SDN 13 sau dap Pa
Nhim 4. Nhu vay thé zeta cla nudc séng da thay
déi bat thudng sau khi nudc chay qua thuy dién.

Mot vi du khéac la 2 mau SDN 1 va SDN 2 nam
tai huyén bon Duong, trong do mau SDN 1 Iay tai
clia dap xa G, SDN lay tai bai boi sau do. o) day
xudt hién bat thudng khi thé zeta clia SDN 2 cao
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Khéo sat thuc dja tai séng Ba

hon SDN 1 nhung pH clia SDN 1 lai cao hon SDN
2, ty 1& nghich trong khi xu huéng chung cia nhém
I 1a ty 1é thuan.

Két luan

Cac két qua nay cho thay tuy khong cé di thudng
nao vé cac dong vi phong xa, song néng dd phéng
xa U, Th phan bé cé quy luat theo luu vuc sdng, cac
két qua nay ciing dudc coi nhu nén phéng xa tai luu
vuc song Boéng Nai khu vyc Tay Nguyén.

Poéng thoi thé zeta clla mau nudc thé hién rd
tuang quan véi x6i mon dat luu vuc. Thé zeta cla
nuéc sbng da thay ddi bat thudng sau khi nudc
chay qua thuy dién. Mot vi du khac la xuat hién bat
thudng khi thé zeta clia SDN 2 (lay tai bai boi) cao
hon SDN 1 (ldy tai clia dap xa 1i) nhung pH cla
SDN 1 lai cao hon SDN 2, ty 1& nghich trong khi xu
hudng chung ctia nhém | la ty 1é thuan =
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