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Tom tat:

K7 thudt dong vi da dwoc nghién ciru ting dung trong nhiéu linh viee khdc nhau nhw y hoc, dia chat,
khodng san, khi twong, thity vén, tai nguyén nude. Céc nghién civu va img dung ky thudt dong vi trén thé giéi
da kha phat trién, trong do co viéc ung dung phuc vu xdc dinh tuéi, co ché nhiém mdan, bé cap, tham mat nuée
vai dip cia nwée dudi dat. Trong linh viee nghién cieu diéu tra danh gid tai nguyén nude ¢ Viét Nam nhu
gidi quyét cac van dé lién quan dén mirc dé déng gop cia nuede mua, niede mdt cho nwée ngam va nguwoc
lai (dong co ban); co ché dich chuyén chat nhiém ban, xam nhdp man, toc dé boi lang long ho, mdt nuée
hé chira qua thén, vai ddp ciia cdc cong trinh thity cong van chira dwoc dé cap diing mire va chua cé nghién
civu dinh lwong. Cdc két qua nghién citu trude day chi nhdn dién (dinh tinh) lwong bé cdp, toc @ boi ling
long ho, lwong nweée mdt long ho, than vai ddp, ... . Viéc tong hop danh gid mirc dé tin cdy ciia cdc phwong
phap sik dung ky thudt dong vi dé diéu tra danh gid tai nguyén nude va dé xudt gidi phdp vmg dung kj thudt
dong vi cho cdc nghién ciru trén la ¢ tinh cdp bach can dwoe trién khai thire nghiém va tong két danh gid.

Tir khéa: ky thudt dong vi, diéu tra, tai nguyén nwde, dong co bdn, bé cdp
1. Tong quan tng dung k¥ thuit ddng vi trong diéu tra danh gia tai nguyén nuwéc

Trén thé giGi:

K thuat dong vi dugc coi 1a tién tién va ciing chi méi duge ap dung trong vai thap nién gan
day. Tinh toan bd cip nude da duge giai quyét thanh cong (IAEA, 1983) bang str dung dong vi tur
nhién ciia nuée nhu oxy 18 (*¥0) hoic deuterium (?H), hoic tritium (T) 1am chi thi vi chtng 1a thanh
phan ciia phan tir nude c6 tinh “bao thu” (conservative) tirc 1a didu kién moi truong rat it anh huong
dén thanh phan cta chung trong sudt qua trinh tham. C6 thé ké ra mot s6 nha khoa hoc sir dung
phuong phap dong vi dé nghién ctru bai toan bd cap nudc 1a: De Vries and Von Hoyer, (1988);
Allison vcs, (1994); Clark I. D. and Fritz P., (1997); Russell and Minor, (2002); Thomas and
Albright, (2003); Zhu et al., (2003); Subyani A. M, (2004). Nuéc mua khong chi dimg lai ¢ bd cép
nude cho nude ngdm, ma thong qua bd cap hoic truc tiép hodc gian tiép né tao ra cic qua trinh bién
d6i hoa 1y, hoa hoc, sinh héa,v.v... tao nén cic can bang vét chat méi, cac di thuong hoa hoc, dic
biét 1a ¢6 tiém ning tang cuong cac van dé 6 nhidém cho ting chira nudc duoc bd cap. Ap dung ki
thuat dong vi dé xac dinh nguyén nhan va co ché nhiém man nudc trong tang chira nwéc ngam da
duoc nhidu nha nghién ctru quan tAm giai quyét nhu G. Conrad va J. Ch. Fonte ( 1970) & viing nghién
ctru tiy bic Sahara; Gat (1975): ving duyén hai Israel; Payne va nnk (1979) nghién ctru co ché
nhiém min nudc ngdm ving thung ling Mexicali ( Mexico). K¥ thuat dong vi trong nghién ctru bai
toan thdm clia nudc mua xudng nudc ngam, co ché xAm nhap min, thim mat nudc qua than va vai
dap cac cong trinh thiy cong, ... dd duoc trién khai thanh cong ¢ nudc ngoai va tré thanh mot
phuong phap nghién ctru hiéu qua dé dinh lwong muc nude bd cip ciia nudec mua cho cac tang
nudc ngﬁm; xac dinh tudi tir d6 biét 13 co ché xam nhdp man, nguén géc xam nhap man; dinh
lwong nudc tham mat nudce cua long hd, than, vai dép cac cong trinh thiy cong

Tai Viét Nam:
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Nhom nghién ciru tmg dung ddng vi xac dinh tudi, ngudn gdc nude dudi dat, nudc khoang,
nude ndng gém co cac tac gia nhu: Bui Hoc, Nguyén Thuong Hung, Vii Ngoc Ky duoc thuc hién
tir himg ndm 1985-1986. Cac nghién ctru nay dugc thuc hién xac dinh tudi nude dudi dit ving
ddng bang Bic B va xac dinh ngudn gdc nude khoang, nude nong. Mot sé két luan duoc rit ra
1a: (i) nu6c ngdm & dong bang Bac Bo c6 tudi tir hang trim dén hang nghin nim ngudn gbc ngam,
(ii) tc do van dong theo huéng Tay Béc- Pong Nam 1a 9-10m/nam, (iii) nudc ngdm & ddng bing
Nam B9 c6 tudi tir hang nghin dén hang van niam, ngudn gc chon vii, (iiii) tbe do van dong tir 1-
2 m/ndm. Viéc danh gia tiém niang nudc ndéng, nude khoang khu vure mién Trung két ludn nguyén
nhan nhim min nude dudi dit & khu vuc ven bién nay 1a do hoa tan mubi khoang tir dat.

Nhoém nghién ctru vé co ché nhi®m min, rira liia hoa tan, hoa tron nudce: V3 Tién Tai 1990,
nghién ctru co ché nhiém min NDD khu vyc Nam B néu ra: (1) NDD nhidm min do rira liia. (2)
Hoa tron véi nudc bién va mot phan do bay hoi. Nguyén Kién Chinh (2000) da nghién ciru kha
ning bo cap tir cac song 16n dong bang Nam Bo trong khudn khod dy 4n hd tro ki thuét cia co
quan niang luong nguyén tir quoc té (IAEA), VIE/8/012 va két luan nudc ngam tang QI- 111 ving
Cu Lao Long Phuéc nhiém man do hoa tron véi nude bién hién dai. Vi khu vuc dong bang Nam
B9, nghién ciru cia Nguyén Kién Chinh da dwa ra két luan: (i) nwéc ngam tang QI-III bj nhiém
min do hoa trén v&i nude bién va do hoa tan mudi khoang, (ii) tﬁng N2b nudc ngém nhiém man
chi do hoa tron v&i nude bién, (iii) s6 liéu vé tudi cho théy su hién dién cua nude bién ¢ bi chon
vili trong ting chira tir Pliocen, (iiii) phan bd cac ting nuéc min theo co ché nhiém man.

Tt ndm 2005-2012, Dy an Vietas la mot dé tai phéi hop gitra cac nha khoa hoc Pan Mach
tir Pai hoc Téng hop Cong ngh¢ (DTU) va cac nha khoa hoc tr Pai hoc Mo-bia chét, Pai hoc
Khoa hoc ty nhién, Vién Khoa hoc va k§ thuat hat nhan da dugc trién khai nghién ctru co ché di
chuyén As tir trAm tich Holocen vao nudc ngam vung chau tho song Hong. Pia diém nghién ctu
duoc Iva chon 1a tuyén tir Thach Thét kéo qua Phuc Tho dén Pan Phuong, diém két thuc 1a song
H@)ng thudc xa Trung Chau. Dy 4n VietAs da tién hanh léy mau nudc xac dinh 3H, D, 180, nudc
ngém khu vuc bai thi nghiém cua du an, dat tram quan tric thanh phﬁn déng vi bén trong nudc
mua khu vuc Ha Noi tai Son Ty va ldy mau dong vi nwéc mit cia Song Hong tai khu vuc bai
Pan Phuong. Két qua xac dinh mdi quan hé thuy lyc gitta nudc ngdm véi nudce song Hong doan
qua Pan Phuong. Cac két qua nghién ctru trén béi thi nghiém duoc cong bd trong it nhit 1a hai
cong trinh khoa hoc trong tap chi Applied Geochemistry (Postma et al., 2007; Larsen et al., 2008).
Bang cach dinh tudi miu nudc theo do sau giéng khoan sir dung dong vi triti (3H) da xac dinh
duoc tée do thAm cia nude mat xuéng nudce ngém la 0,5 m/nam. B?mg ky thuat xac dinh thanh
phan ddng vi bén 52H va 5180 cua cic mau nude ngam, nude song va nudc mua, cic tac gia di
xac dinh duoc mdi quan hé thity lyc giita ba ngudn nude. Két hop voi md hinh hoa da xac dinh
dugc huéng dong chay ciia nude ngam ra séng vao muia mua va mua kho. Két hop két qua thanh
phan dong vi véi thanh phan thity dia hoa ctia nuée khu vyc nghién ciru cac tac gia da rit ra két
luan rang phan huy sinh hoc cac tan du thuc vét trong dja ting quyét dinh mutrc d6 giai phong As
tir dat vao nude do phan ting oxy hoa khir giira oxyhydroxide sit (FeOOH) hip phu As va cac hop
chat hitu co tan trong nudc (CH20).
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Nhu vay, co thé théy vé mat khoa khoa hoc, cac cong trinh nghién cuu str dung k¥ thuat
ddng vi néu trén tap trung chil yéu trong diéu tra dia chat thuy van; Trong linh vuc diéu tra danh
gi4 tai nguyén nudc hién nay van chua cé luan chimg day du va tin cdy 13 str dung phuong phéap
nao va cach diéu tra ra sao dé co thong tin dang tin cay phuc vu quy hoach va phat trién bén vimng.
Hon nita, cong tac diéu tra cac dong co ban (Base flow) cua cac dong song trong luu vuc; diéu tra
ngudn gdc phat sinh 6 nhiém (nitrate/ammonium, sulphate) trong cac ngudn nude; diéu tra xam
nhdp man chua c6 dugc nhiéu két qua nghién ciu.

2. Mt s6 ing dung ky thuat dong vi co ban trién khai trong diéu tra danh gia tai nguyén
nuwoc tai Viét Nam hién nay

Trong linh vyc nghién ciru diéu tra danh gia tai nguyén nudc ¢ Viét Nam nhu giai quyét
cac van dé lién quan dén muc do dong gbop cia nude mua, nude mat cho nude ngﬁm va nguoc lai
(dong co ban); co ché dich chuyén chat nhiém ban, xdm nhap man, téc do bdi ling long hd, mat
nude hd chira qua than, vai ddp cua cac cong trinh thity cong van chwa duoc dé cap ding mirc va
chua c6 nghién ctru dinh lugng. Céac két qua nghién ctru trude day chi nhan dién (dinh tinh) luong
b cap, téc do boi lang 1ong ho, lugng nude mat 1ong ho, than vai dap, ... . Viéce tong hop danh gia
mirc do tin cdy ctia cac phuong phap st dung k¥ thuat dong vi dé diéu tra danh gia tai nguyén nudce
va dé xuat giai phap tng dung k¥ thuat dong vi cho cic nghién ctru trén 1 ¢ tinh cap bach can
dugc trién khai thuc nghiém va tong két danh gia.

2.1. Ung dung diéu tra dong co bin

- Dong co ban la p}}én dong gop vao dong chay (stream) tir nwdc dudi dat qua cac mach 16
trén song sudi. Pay 1a nguon nudce chinh cia cac dong chay trong mua kho.

- Phuong phép xac dinh dong co ban (BF) va dong nudc mua tryc tiép (RO):

+ Phan chia gian d6 thiy vin (Hydrograph Separation)

+ M® hinh hoa

+ Dura trén thanh phan dong vi ciia cac nguyén t6 ciu thanh phan tir nudc: d?H, d*®0 hoic
cac chat chi thi. Hoat d6 *H trong nudc duge sir dung dé udce tinh thoi gian luu trung binh ciia dong
co ban.

a. Phan chia dong chay (stream) bang phuong phap d6 hoa
- Dong chay (sudi, song) trén luu vic bao gébm hai thanh phan:
+ Dong chay bé mit do mua (run-off: RO)
+ Dong co ban (BF)
- Phan tich dong chay: tach RO riéng khoi BF
+ C0 3 céach phén chia RO/BF:
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Hinh 1: Phan chai dong chay bang phuong phap d6 hoa
- Trong do:
+ N: Thoi gian (ngay) & thoi diém khong con nude mua (tryc tiép)
+ A: Dién tich luu vuc (km?)
+b=0,827
b. Phan chia dong chay BF va RO bang k¥ thuat dong vi:

- Thanh phan dong vi ciia Nudc mua (RO) va ciia nudc cii tir ¢at (BF) 1a khac nhau do ¢6 qué
trinh phan tach dong vi.
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Hinh 2: Thanh phan dong vi nuéc mua
- Thong qua viée xac dinh thanh phan dong vi cta 80, ?H trong nudc ta c6 thé thiét 1ap duoc
phuong trinh twong quan xac dinh ty 1¢ dong gdp gilra nudec mua véi nude dong chdy cil.
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Hinh 3: Quan hé dong chay va ham lugng dong vi bén
St=BF + RO — BF =St-RO
St*5'80, = BF*5'80; + RO*5'80,,
S50 -850 (518031 _CSISOBF)
(0705 =0 Ope), > ROBt=—2
(5180 _§ISOBF) ? ((5 P _5 BF)

Tir cong thire trén ta c6 thé dinh luong dugce ty 1é % dong co ban va dong chay tir mua cho
mot luu vue nghién ctru vao cac mua khac nhau theo két qua quan tric.

RO =St *

Xéc dinh thoi gian luu trung binh ctia dong co ban

6 Ap 1/2
TZ;[(K) —1]

Trong do:
A, 12 bién d6 giao dong cua d*80 trong nudc mua,
Ar 1a bién d6 giao dong ctia d*®0 trong nudc song
T: tinh bang thang
2.2. Ung dung diéu tra 1y 1é cung cdp nwde mdt cho nwéc dwéi dit
- Dinh lugng viéc xac dinh ty 1¢ :bé cap cua nudc song cho nudc dudi d4t vao mia mua va mua
khé duoc xéac dinh theo cong thirc tong quat:
«  Vao mua mua: nudc ngdm = agnude song + (1-ar)nude mua
*  Vao mua kho: nude séng = apnudc ngam + (1-a2) nude mua
- Trén co so phuong trinh can bang dé tinh lugng bo cap nude séng cho nude dudi dat qua cac
dong vi bén Deutrium (H) va Oxygen *%0 nhu sau:
+ Vao mua mua:
SlBOnn = X1* 81805 + (1 _ Xl) *§ 180m
82Hm = Y1* §%Hs + (1-VYy)™* 3 2Hm
+ Vao mua kho:
5 180S =Xo*§ 180nn + (1 _ XZ) *§ 180m
82Hs = Y2* 8%Hm + (1 - Y2) * 82%Hm
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Hinh 4: quan hé¢ duong nudce khi tuong ciia tram Son Tay véi nude song Hong
2.3. Piéu tra xdc dinh gid tri cung cdp thdm ciia nwéc mwa cho nwdc ngam.
- Trén co s¢ xac dinh tuéi’ nuoc dudi dat qua két qua phan tich dong vi phong xa °H ta
xac dinh dugc lugng cung cap tham tir bé mat.
- Gia tri cung cap thim duoc tinh toan trén co s¢ ky thuat dong vi dugc xac dinh boi
cong thirc sau:

CD- (EL-WT
w s OO BL-FT)

- Trong do:
W: gia tri cung cap tham (mm/niam)
« CD: Chiéu sau 15 khoan, vi tri léy mau déng vi (m)
« EL: Cao d6 miéng 16 khoan (m)
¢ WT: Cao d6 muc nuéc 16 khoan (m)
*  A: Tudi cia nudc trong 16 khoan duge xac dinh bang do hoat do Triti (T/*He).
« n:d6 16 rdng dat da (%), dugc tinh theo cac tai liéu phan tich thanh phan hat.

T T

Hinh 5. So @6 mé phong dong chay ngam TCN qp tai Pan Phugng
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Hinh 6. Biéu d6 phan b tudi theo do sau ciia nudc dudi dat tai Pan Phuong 2012
2.4. Nghién ciru diéu tra 6 nhiém Amoni va Nitrat

Nghién ciru nhiém ban nudc dudi dat sir dung cac dong vi bén °N va 2H. Sir dung cac dong
vi ndy nhu chat danh dau dé xac dinh con duong, téc d6 di chuyén chat ban

Trong ty nhién nito c6 2 dong vi bén phé bién 12 N va >N dong gop ctia chung trong tu
nhién. Thanh phan dong vi °N thuong dugc biéu dién bang biéu thirc Delta (3).

Hau nhu tit ca cac hop chét cua nito déu chua 2 ddng vi nay, tuy nhién do c6 qua trinh
phan tach dong vi xay ra nén 2 dong vi nay luén c6 mbi lién hé véi nhau va co ty s6 khac nhau tiry
thudc vao diéu kién ty nhién va ngudn gdc hinh thanh cac hop chit cua nito. Vi du, cac hop chat
nito trong mot chudi cac qua trinh tiéu hoa thire an, thi dong vi nhe N thudng ton tai trong nudc
tiéu, con dong vi nang *°N nam trong chat thai con lai. Nito trong xac dong vat b thay phan thanh
amon va sau d6 thanh nitorat. Trong nhiéu qua trinh, cac dong vi ning sé& tap trung trong nitorat.
Céac hop Chat nito ¢6 ngudn gdc hinh thanh khac nhau ma hoa tron véi nhau trong moi truong
nudc, thi ty so dong vi *N/N trong nude duge st dung dé danh gia ty 1€ dong gop cuia cac nguon
gdc d6. Thanh phan dong vi °N trong céc hop chit khac nhau cua nito trong moi truong duge dwa
trong bang 1. Pay chinh 1a co s¢ dé danh gid ngudn gdc ctia cac hop chat nito trong moi trudng
no6i chung va trong nudc ngam noi riéng.

Bang 1 Thanh phan dong vi **N trong cdc hop chdt khéc nhau

Nz cia khong khi
NOx cua khong khi
N clia cdy trong
Chat hiru co cua dat
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Gi4 tri 815N ciia mot s6 ngudn Amoni di duge nghién ctru

Ngudn Amoni 519N, %o

NHs~ Tur nuéc mua -105 - +2
NH4~ Ttr phan bon -74 - +6.8
NH4~ Tir cic ngudn thai +10 - +22
NH,~ Tir cdc ngudn nude thai +10 - +17
NH4~ Tir cac hé thong vé sinh +7 - +15
NHa - Ttr cac ngudn hitu co tai cho +4 - +9

3. Két luin

Vé tong thé co thé thay cac nghién ctru trinh bay & trén da phan nao cho thiy thé manh cua
k¥ thuat dong vi trong diéu tra tai nguyén nudc. Tuy nhién, viéc dp dung cac k¥ thuat, phuong
phap trong diéu tra quy hoach tai nguyén nudc hién nay van con han ché. Nguyén nhan cia nhiing
han ché c6 thé néu ra la: 1) thiéu trang thiét bj thi nghiém. O Viét Nam thiét bi phan tich dé)ng vi
v6i ham lugng thép hién c6 rat it; 2) lyc lugng can b chuyén mon sau vé k¥ thuat thuy van dé)ng
vi ciing rat mong; 3) Mirc dau tu cia ctia cac to chirc cho nghién ctru phat trién ing dung ky thuat
déng vi trong bao v¢€ tai nguyén nudc con han ché. biéu nay thé hién & chd cac dé tai, du an trude
day c6 s6 lugng mau ciing nhu sb tram quan tric dong vi cia nude con rét it. Chuong trinh Dam
bao va Kiém soat chét luong cia cac phuong phap chwa duoc coi trong. Pé lam sang to kha ning
g dung va muc do tin cdy cta k¥ thuat dong vi trong diéu tra, ddnh gia tai nguyén nudc can co
cac nghién ctru kiém chimg va ching minh mérc d6 tin cdy va hiéu qua cua ching. Hién nay,
Trudng dai hoc Tai nguyén va Méi truong Ha Noi dang trién khai 1ap dat tram quan trac dong vi
dé xay dung duong nudc khi tuong va duong nudc song Hong qua khu viec Ha Noi 1am co s nén
cho viéc tiép tuc nghién ciru dong vi trong tai nguyén nudc.

Loi cam on: Chiing t6i bay to cam on dén Bo Tai nguyén va Méi truong, Vu Khoa hoc va
Cong nghé BTN&MT da hd tro dé chiing t6i trién khai dé tai “nghién ctru ing dung k¥ thuat dong
vi trong diéu tra danh gia tai nguyén nudc” va trang bi cho Trudng dai hoc Tai nguyén va Moi
truong phong thi nghiém hién dai véi nhirng thiét bi can thiét dé phan tich dong vi bén va cac thi
nghiém khéc.
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Summary:

Isotope techniques have been studied and applied in various fields such as medicine, geology,
minerals, meteorology, hydrology and water resources. In the word, the researches and application
of isotope has been widely developed in which the application of isotope to determine the absolute
age, salt intrusion mechanism, recharge, seepage losses of groundwater at the dam abutments. In
the investigation and assessment of water resources field in Vietnam, the solving of the issues
related to the contribution of rainwater, groundwater and surface water interaction (baseline);
movement mechanisms of contamination, salt intrusion, sedimentation rate of reservoirs, water
loss due to the leakage through reservoir bed, dam body and dam abutments of the hydraulic
projects have not been adequately addressed and qualitative studied. The previous study results
identified (quantitative) recharge rate, sedimentation rate in reservoir, water loss through reservoir
bed, dam body, dam abutments .etc,. The reliability assessment of the methods using isotopic
techniques to investigate, assess water resources, and propose solutions to apply isotopic
techniques for mentioned issue are urgent and need experimental implementations and evaluation.
Keywords: isotope techniques, investigation, water resources, baseline, recharge
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