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Tom tat
Bai bdo gidi thiéu phuong phdp si dung cdc ddc trung dia héa dé ddnh gid va xdc dinh huéng dich chuyén cia nudc khai thdc.
Trong dd, thanh phdn héa hoc ciia nu'éc sé cung cdp théng tin vé nguén géc dé mdn ciing nhu cdc tuong tdc ddt dd - nudc via da xdy ra
trong qud trinh thanh tao va dich chuyén ciia nudc. Ty 1é dong vi ’St/*Sr ciing duac si dung dé phdn biét cdc I6p trdm tich va nguén
gdcthanh tao ciia nudcvia, tir do ddnh gid hudng dich chuyén cia nudcvia. Nghién citu da duoc dp dung véo thuc té déxdc dinh nguén
géc ciia nudc via tdng méng cia mé thuéc bé Ciru Long, cho phép du bdo ciing nhu kiém sodt qud trinh ngdp nu'éc ciia mé tét hon, gép
phdn ndng cao hiéu qud khai thdc ddu khi.

Tirkhéa: Nudc via, ngudn gac, déng vi, tdng mong, bé Citu Long.

1. Gidi thiéu md thudc bé Clru Long ¢é hién tugng ngép nudc cao trong qua
trinh khai thac. Két qua ctia nghién ctru gop phan nang cao hiéu

Nudc via thudng la cac phan ti nudc bi bay lai e e e . e .
qua quan ly mo, duy tri 4p suat via va toi uu khai thac.

trong cac hé théng réng cda I6p tram tich hoac do

su tham thau theo cdc mach nudc ngam qua cac NUGC c6 ngusn géc do hoat déng

dut gay (Hinh 1). Ngudn géc tao thanh clia nudc via NuGc andesite nui Ifa, ham Iuong clo trong kha
trong cac cau truc dia chat tai dé sau I6n va nhiét do tuong déng véi nudc bién

cao c6 thé dugc xac dinh thong qua phan tich thanh Nudcki€n  Nugc nguyén NLII_C"CPét\nQUén tiriép v manti ctia
phan héa hoc clia nuéc va cac nguyén té déng vi [11. tao sinh tréi dat va chua bao gio tham gia

vao vong tuan hoan ctia nudc
Sau mét thai gian khai thac, mot s6 giéng c6 hién Nudc cé nguédn géc tir dd magma va

n . n f a2 . , Nudc magma am can ba 5i cac ti &

tuong ngap nudc, tham chi & cd cdc md chua bom 9 nam can bang vdi cic tinh the

, , e e o B ; < dinh magma ngam nudc
ép nudc. Béi véi cac moé da bam ép nudc, xac din Bt nguén tir s ldng dong cia bt

thai diém nudc xam nhap hodc ty 1& nudc bom ép véi ky loai nuéc nao xuét hién trong
nudc via tai ché rat quan trong. Do vay, viéc xac dinh Nuéic trong {Wdc khi vong tuan hoan nuéc trén luc dia

. . 2 . T N > ugng trong bat ky thai ky lich st (mua,
ht:fdr:g dich c.huyl/en~cua nudc tton‘g via la c’an thiét vong tuin tuy&t, bing dé, nuéc song, nusc hé,
dé t6i uu khai thac cing nhu qué trinh bam ép trong hoan nudc ngam)
giai doan khai thac tha cap sau nay. Nusc dai Nuéc c6 nguén géc tir nudc bién dai

o ] . . o . duong duong (bién néng, bién sau hodc
Xéac dinh huéng dich chuyén ctia nuéc via thudng 9 nuéce 1)

dua trén phan tich va danh gia cac dac trung dia hdéa ——
cla nudc via. Trong d6, cac nghién ctu vé thanh phan Bay hoi py
hoa hoc cacion c6 trong nudc va ty 1& ddng vi #Sr/%Sr

thudng dugc st dung va cho két qua tét, giup xac
dinh nguén géc clia nudc via, cac tuong tac gitia nudc
va dat da via, qua trinh dich chuyén ca nuéc via va su
phai trén gilta cdc ngudn nudc khac nhau [2].

Bai bao gidi thiéu phuong phap phan tich thanh
phan héa hoc ctia nudc két hgp véi phantich ty lé déng
Vi ¥Sr/%Sr trong viéc xac dinh huéng dich chuyén clia
nudc via. Nhém tac gid cling 4p dung phuong phap
dé xac dinh nguén géc nudc via tdhg méng clia mét Hinh 1. Vong tudn hoan cda nuéc [2]

Vong tuan hoan

Ngay nhdn bai: 8/8/2017. Ngay phan bién ddnh gid va sita chita: 8 - 10/8/2017. Ngay bai bdo dugc duyét ddng: 30/11/2017.
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Hinh 2. Butng SET biéu thi méi quan hé ctia (I va Br trong qud trinh bay hoi hodic pha trén
vdi nudc khi tugng [4]

2. St dung thanh phan héa hoc xac dinh méi truéng thanh tao
cGia nuéc via

Vé thanh phan cac ion c6 trong nudc, ty & cac ion halogen
(nhém VIIA), dac biét la ty 1é CI/Br thudng dugc st dung nhu mot
chi dau xac dinh nguén géc dd mén clia nudc via, déc biét la cac
loai via c6 méi trudng thanh tao ti nudc bién dai duong va cé gia
tri téng khoang hoa tan (TDS) cao [3]. Diéu nay dugc giai thich 1a
do cacion Cl va Br dugc bao toan trong dung dich, cac tuong tac
nudc - dat da via thuong khéng anh hudng dén ham lugng cla
ching. Nghia la trong qua trinh dich chuyén cla cac phan ti nuéc
vaion chat tan, ham lugng clia cacion CI va Br coi nhu chi thay déi
so vGi ban dau béi qua trinh hoa trén dung dich hoac bay hai nudc
dudi tdc dung clia nhiét do cao trong via.

Ngugc lai véi cac ion ClI- va Br (dugc bdo toan trong dung
dich), cac ion kim loai héa tri | nhu Na*, K va héa tri Il nhu Ca?,
Mg?* thudng dé thay d6i ham lugng ban dau trong dung dich dudi
tadc dong clia tuong tac nudc - dat da via, qua d6 phan anh céac
phén tng/tuong tac clia cac ion nay doc theo dudng di chuyén [4].
Dai véi trudng hop nay, su thay déi ham lugng clia cac ion kim loai
sé giup hiéu ré cac tuang tac gitta nudc va dat da via.

Ap dung nguyén tic trén, cdc nghién ctiu trén thé gidi da phan
loai va xac dinh nguén géc d6 man clia cac loai nudc via, cac tuong
tac dat da via trong qua trinh nudc via dich chuyén trong mé, dac
biét d6i v6i cac nudc via c6 gia tri TDS cao.

2.1. Méi quan hé giira Cl va Br

Carpenter [5] da dua ra dudng xu hudng cia ham lugng cac
ion trong mé&i quan hé véi Br déi vGi qua trinh bay hoi va phéi tron
cla nudc bién dua trén cac thi nghiém cia Zherebtsova va Volkova
[6]. Cac dudng xu hudng nay dugc kiém tra va chiing minh bi cac
thi nghiém do dac nudc via thuc té€ ctia McCaffrey va cong su [7].
So sanh thanh phan hoa hoc clia nuéc via thanh tao trong cac thoi
ky khac nhau véi dudng xu huéng bay hai clia nudc bién la dang

vi thanh phan nuéc bién gan nhu khéng thay ddi
trong thoi gian dai tu ky Cambrian [4]. Budng xu
hudng nay dugc goi la duong xu hudng bay hai
clla nuéc bién (SET) [3].

Trong qua trinh bay hoi clia nudc bién, ham
lugng CI sé tang tu 19.300ppm |én khoang
145.800ppm va bat dau hinh thanh cac tinh thé
Halite (NaCl). Trong khi d6, ham lugng ion Br sé
tang tU khodng 67 - 480ppm vdi téc db tuong tu
ion ClI, do dé ty Ié CI/Br (mol/mol) duy tri tai gia tri
khodng 655. Sau thai diém xudt hién Halite, ty 1é
Cl/Br bat dau thay déi do ham lugng Cl khong déi
trong khi ham lugng ion Br tiép tuc tang. Vi thé,
trong da s6 cac nghién ctu, ty 1& mol CI/Br sé dugc
st dung dé phan biét dd man va nguén géc man
cla cac loai nudc c6 bat ngudn tir nuéce bién khac
nhau dua vao su so sanh cia thanh phan héa hoc
nudc via véi dudng SET.

2.2. Méi quan hé giita Br va cdc cation khdc

Nudc via tuong tac vai dat da véi mic do va
dang thuc tly thudc vao nhiét do, ap suat va thanh
phan héa hoc cla nudc, thanh phan khoang vat
clia dat da via. Cac phan Uing héa hoc/tuong tac
vat ly c6 thé bat dau ngay khi tram tich ldng dong.
Cac phan ung co thé tiép tuc va phat trién trong
moi trudng ap suat cao, nhiét dé cao khi bi chén
vUi xuéng cac tang sau hon cling nhu trong qua
trinh thanh d4.

Thanh phan héa hoc nuéc via rat da dang
phu thudc vao méi trudng thanh tao (nudc bién,
nudc Ig hodc nudc ngot). Ham lugng clia cac
ion chat tan c6 mat trong nudc via ban dau nhu
Na*, K*, Mg?*, Ca>* c6 thé thay déi khi tuong tac
vGi cac khoang vat c6 trong nudc via [8]. M6t vai
khoang vat dé c6 kha nang tuong tac néu trong
thanh phan nudc via cé sén cac cation dé trao ddi
va dang & trong tinh trang qua bao hoa dudi tac
dung cda nhiét d6 va ap suat. Sau khi phan tng
véi cac khoang vat théng qua trao déi cation, sé
hoa tan moét s6 ion cé trong khoang vat vao nudc
via va lam thay d6i thanh phan héa hoc clia nuéc
via so véi ban dau.

So sanh ty Ié clia cac cation Na*, K*, Mg?*, Ca*
va halogen (Br hodc CI) véi dudng SET ddc trung
cho tiing cap ion ¢ thé xéc dinh céc cation bi anh
hudng bdi cac qua trinh tuong tac véi dat da via
(Hinh 3). Sau d6, c6 thé st dung mét s6 danh gia
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chi tiét hon dé giai thich su thay déi clia cac cation nay
trong nuéc via so véi ban dau (vi du st dung cong thiic ctia
Davisson va Criss [9] dé kiém tra m&i tuang quan Na-Ca-Cl).

Bang 1 téng hop mdt s6 qua trinh tuong tac nudc
- dat da via tai nhiét d6 cao/ap suét cao trong qua trinh
dich chuyén clia nudc via trong mé, dac biét doi véi dat da
via chifa cac khodng vat dé tuang tac/trao déi cation nhu
plagioclase, calcite, K-feldspar [10].

Nhu vy, c6 thé danh gia su thay d6i ham lugng hodc
ty 16 ham lugng céac cation, két hgp véithanh phan khoang
vat co trong dat da via va phan tich qua trinh tueng tac
gilra dat da via vai nudc via, qua dé gidp hiéu ré hon qua
trinh thanh tao va dich chuyén ctia nuéc trong via.
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Hinh 3. M6i quan hé giiia Ca, Mg vdi halogen ciia mdu nudc via cd su tng ham luong
(a**va gidm Mg** so vdi thanh phdn ban ddu [8]

3. Si dung nguyén t8 dong vi ¥’Sr/*Sr dé xac dinh
nguédn géc nudc

Strontium la nguyén t6 cé 4 déng vi trong tu nhién
va déu la déng vi bén (ham lugng lan lugt nhu sau: #Sr =
0,56%; 85Sr = 9,86%; 5Sr = 7%; ¥Sr = 82,58%). Tuy nhién,
phan doan cac déng vi trén khéng cé dinh ma thay déi
trong tiing mau nudc/dat da do #Sr la dong vi sinh ra tu
su phan ra B clia nguyén t6 me - ddng vi phong xa #Rb vai
thoi gian ban huy la 4,88 x 10" nam [7]. Bén canh d6, Rb
la mot nguyén té co cau tao rat gidong véi nguyén té K va
c6 thé thay thé K trong mang tinh thé clia cac khoang vat.
Do d6, cdc mau dat da va nudc via cé tudi thanh tao khac
nhau sé c6 ty Ié Rb/Sr khac nhau va theo thgi gian sé lam
cho ham lugng #Sr khac nhau (Hinh 4).

Matkhac, cac nghién ctiu cho thay ty [é dong vi #Sr/2Sr
gan nhu khong bi anh huéng bdi cac tuong tac hoa hoc,
thay d6i diéu kién nhiét do, ap suat ma chi phu thudc vao
ty 1& Rb/Sr va thai gian phan ra. Do do6, xac dinh dugc ty Ié
nay sé biét nguén géc ctia #Sr. Nhu vay, ty 18 #Sr/%¢Sr trong
nudc via chinh 1a chi dau tu nhién cho ngudn géc clia nudc
via. Bang cach phan tich ty 1& &Sr/®Sr dac trung clia nudc
via va khoang vat th sinh trong dat da via la c6 thé xac
dinh nudc via bat nguén tir déi tugng dia chat nao.

4. Ap dung phuong phap dé xac dinh nguén géc nuéc
tai taing méng mé thudc bé Citu Long

Khu vuc nghién ctu thudc phia Déong Bic bé Clu
Long ngoai khai b bién Viét Nam, bao gom tram tich tur
Oligocene - dau Miocene s6m cda rift sut 1Gn (tach gian)
va tram tich thém cla ria luc dia thu déng pht trén méng
trudc Dé Tam tudi Mesozoic mudn tir cudi Miocene mudn
- Pleistocene.

Minh giai dia chan cho thay, mé nay gém 7 déi tuong
dia chat lan luot la: Méng trusc Bé Tam, Tra Tan dudi (tép
E) - Oligocene s&m, Tra Tan trung (tép D) - Oligocene muén,
Bach H6 dudi - Miocene sdm, Bach Hé trén - Miocene sém,
Cén Son dudi - Miocene trung va Con Son trén - Miocene

Bdng 1. Mét sd qud trinh thuong gdp trong tuong tdc nudc - ddt dd via

Qua trinh Phan ting
(Na, Ca)(Al, Si),Si,04 + H" + H,0 -
o plagioclase
Pelitization 2KAISi,0, + 2H" + H,0 N
microcline
2+
Dolomitization Mg™+ CaCQ3 -
calcite
2Na* + 4Si0, + CaAl,Si,Oq —
anorthite
Albitizati
bitization Na* + KAISi,0, N
microcline
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trung. Mat cat tram tich vun Miocene dudi phd trén méng
nhoé cao. Hé théng dut gay chu yéu hoat déng trong thai
ky truéc Bé Tam, chi con moét s6 dut gay hoat dong trong
Miocene. Cac dut gay nay cha yéu ding & tap Miocene
dudi. Mot s6 dut gay cat sau vao trong mong. Nudc khai
thac dugc lay tirtang méng clia moé. Mé chua bom ép nudc,
nén nudc khai thac c6 thé bt nguén tir Miocene dudi hodc
Oligocene (D hodc E) hoac nudc via ndi tai trong méng.

4.1. Phén tich thanh phdn héa hoc nuéc via

K&t qua phan tich cdc mau nudc khai thac ti tang
méng clia mé kha tuong déng mac du thai gian va vi tri
giéng lay mau khac nhau. Diéu dé cho thdy cac giéng
khai thac thudc tdng mong ctia mo ¢o su lién thong tot.
Gia tri t6ng chat rdn hoa tan (TDS) clla cAc mau ndm
trong khodng 41 ~ 43g/L, cao han so véi nudc bién,
trong d6 ham lugng ion (Na* + CI) chiém t&i han 75%
gia tri TDS. Mau nudc bién cta khu vuc bé Clru Long c6
TDS khoang 35g/L, nhu vy cac mau nuéc méng clia mo
c6 d& man cao hon nudc bién tuong Ung.

Khao sat maéi quan hé gitra Cl va Br cla mau nuéc via
va so sanh véi dudng SET (Hinh 5) cho thay nudc via tang
moéng c6 thé c6 ngudn géc tir nudc bién (sea water) hodc
nudc Ig (brackish water) va da trdi qua qua trinh bay hai.

Phan tich thach hoc tram tich cho thay, moéi trudng
thanh tao cta d6i tugng Miocene dudi la nudc ngot séng
hé, trong khi clia déi tugng Oligocene la nudc lg viing
vinh. Nhu vay, c6 thé thdy kha nang nudc via tang mong
clia md c6 ngudn gdc ti tang Oligocene (c6 thé la tép D
hodc E). D€ xé4c dinh cu thé hudng dich chuyén cla nudc
via tur tép D hay E Oligocene xu6ng méng can phan tich
thém ty |& dong vi Sr/26Sr.

4.2. Phan tich ty Ié déng vi ¥’Sr/*°Sr

Trong Hinh 6, nudc via tdng méng clia mo co ty 1é
déng vi &7Sr/%Sr rat gan vdi gia tri ctia tép D Oligocene,
déng thai rat khac biét so véi nudc chiét tir dat da via cla
tang moéng, cda tép E Oligocene va cla Miocene dudi.
Diéu do cho thay, rat co thé tép D Oligocene la noi xuat
phat cia nguén nudc via c6 trong tdng mong cdia mo.

Cac két qua phan tich vé thanh phan héa hoc va cac
nghién ctu vé dia chat cho thdy nguén géc nudc via cé thé
bat nguén ti tép D Oligocene chdy vao méng qua ving
dap nat va/hodc cac dut gay phia Bong Nam ctia mé.

5.Kétluan

Phuong phap st dung déng vi va thanh phan héa
hoc ctia nuéc via dé€ xac dinh nguén géc nudc da dugc
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Hinh 4. Su thay ddi cia ty 16 ¥St/%Sr ctia nudc bién theo thoi gian [12]
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Hinh 5. Két qud phdn tich méi quan hé CI-Br cia cdc mau nuéc via mong
ctia mé thudc bé Ciu Long
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Ty & déng vi &7Sr/%Sr

Hinh 6. Két qud phdn tich ty Ié dong vi¥’Sr/*Sr ciia cdc mdu nudc via tang mong
va ddt dd mé KT & cdc doi tuong dia chdt khdc nhau theo chiéu sdu

Hinh 7. Gid thiét ngudn géc va hudng dich chuyén cia nudc via mng cia mé
thudc bé Ciu Long
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nghién ctiu 4p dung dé xac dinh nguén géc nuéc via tang
mong ctia md thudc bé Cliu Long. Cac két qud vé thanh
phan hoa hoc, ty 1& dong vi #Sr/%Sr cho thay ngudn géc
nudc via clia ting moéng clia md cb thé bat nguén tur tép
D Oligocene chdy vao méng qua vung dap néat phia Bong
Nam. Phuong phap nay mé ra mét hudng nghién cttu méi
cho phép danh gia hudng dich chuyén cling nhu ty 1é pha
tron gilia cac thanh phan nudc khac nhau trong nudéc khai
thac, tir dé cho phép du bao cling nhu kiém soat qua trinh
ngap nudc clla md t6t han, gop phan nang cao hiéu qua
khai thac dau khi.
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Using geochemical method to deftermine the migration
of formation water
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The paper presents a method using geochemical characteristics to evaluate and determine the migration of formation water. The
chemical composition of water will provide the information about the source of salinity and the rock-water interaction of formation
water during deposition and migration. The isotopic ratio of *’Sr/*Sr is also used to distinguish the sedimentary strata and the origin of
formation water, based on which the migration of formation water will be evaluated. A case study with formation water from the base-
ment reservoir of an oil field in Cuu Long basin has been conducted by application of the presented method, enabling prediction as well as
better monitoring of water flooding in the field, which contributes to improving oil and gas production efficiency.
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