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Toém tat

Viéc xir ly viing cén ddy giéng tai mé Bach Hé va Réng cua Lién doanh Viét - Nga ,Vietsovpetro” ngay cang tré
nén khé khéan hon do mé da bu'éc vao giai doan khai thdc cuéi, viing can ddy giéng bi nhiém bdn béi su'Idng dong vé
¢, hitu co, nhii tuong ddu - nuéc... Nhitng nam gdn ddy, nhiéu céng ty ddu khi trén thé gidi dd nghién ciu, dp dung
hé vi nhd tuong trén co sé dau, nuédc, chat hoat déng bé mdt va cdc phu gia dé xir ly nhiém bdn viing cén ddy giéng,
ddc biét Ia nhiém bdn do Idng dong hitu co, nhii tuong ddu - nuéc, cdc cum nuédc. Trong nghién citu nay, nhém tdc gia
da thiét ldp duoc hé vi nhii tuong trén co sé chdt hoat déng bé mdt anionic, ddau, nuéc, dung méi déng hoa tan; déng
théi nghién ciru, ddnh gid mét sé tinh chdt cia hé vi nhd tuong nhdm iing dung trong xir ly viing cén ddy giéng, ting

cudng thu héi dau.

1. Giéi thiéu

Trong thai gian qua, Vietsovpetro da ap dung nhiéu
céng nghé dé xur ly viing can day giéng va tang cudng
thu héi dau nhu: xt ly bang nhi tuceng acid, cdng nghé
hoéa nhiét, bot acid... [1]. Ngoai cadc dang nhiém ban vé
co va hlu co ¢6 thé xir ly bang céc phuong phap trén,
thi tai mot s giéng cla Vietsovpetro da xuat hién nhiéu
dang nhiém ban khac nhu: nha tuong dau trong nudc,
nhi tuong nudc trong dau, cac cum nudc tich tu trong
mao quan vung can day giéng va vling sau hon trong
via. Khi ti€p xuc véi nuéc bom ép, cac chat hitu co (cha
yéu la chat hoat dong bé mat cé san trong dau) tan vao
trong nudc va dau cang tré nén mat can bang lam tang
hién tuong lang dong asphaltene, nhua, tao nhi tuong
dau nudc, gay nhiém ban via va vung can day giéng.
Tich tu cum nudc tai nhirng khéi mao quan nho ving
can day giéng clng gia tang khi nudc bom ép dong
hanh vai dau da dugc giau thém cac chat hoat dong
bé mat. Hién tugng tao ludi nudc trong cac giéng khai
thac khién ty 1é nuéc trong dau tang dot bién hoac bién
thién manh theo thdi gian ngay cang phé bién tai cac
giéng khai thac mé Bach H8. Thuc trang trén doi hoi can
phai nghién ctu va d4p dung nhiing gidi phap mdi, hiéu
qué hon dé xir ly vung can day giéng. Mot trong nhiing
gidi phap da dugc mot s6 cong ty dau khi trén thé gisi
nghién clu, 4p dung la s& dung hé vi nhi tuong trén co
s chat hoat dong bé mat, dau, nudc va moét sé thanh
phan khac [2 - 5].
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Vé ban chat, vi nhi tuong la mét hé phan tan, trong
suét, 8n dinh nhiét dong hoc, cé kich thudc hat ¢& nano.
Thanh phan chiti yéu ctia vinh( tuong thudng la nudc, dau,
chat hoat dong bé mat. Tuy nhién, trong moét s6 trudng
hgp c6 thé cé su tham gia clla dung méi déng hoa tan
hay cac chat dién ly... [2, 6]. V&i cac dac diém trén, vi nha
tuong cé thé xam nhap vao vung via ma cac dung dich
acid khac khong thé xam nhap; c6 thé pha dugc cac cum
nhiém ban ti cd nhi tuong dau trong nudc, nhi tucng
nudc trong dau, cac cum nudc va hoa tan lang dong ti
asphaltene, nhua. Vi nhi tuong lam tang tinh thadm ust
nudGc clia bé mat mao quan d4 via, tao diéu kién cho dung
dich xt ly hoa tan xam nhap va mé réng bé mat khong
gian réng, lam tang tinh tham d4 via viing can day giéng.
Khi vi nh{ tuong vao sau trong via, con cé thé dap dugc
cac lugi nudc dang huéng vé giéng khai thac.

Trong bai viét nay, nhém téc gid nghién ctu thiét lap
va danh gia mét s tinh chat ctia hé vi nha tuong dé tng
dung cho x{ ly nhiém bén vung can day giéng.

2. Thuc nghiém
2.1. Héa chdt

Cac héa chat dugc st dung dé pha ché hé vi nha
tuang gom:

- Chat hoat ddng bé mat anionic thudc ho sulfonate;

- Dau hoéa dugc st dung lam pha dau, cac dung
moi déng hoa tan dung trong nghién ctu la cac dung
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moi chuyén dung DMC-DM1, DMC-DM2 c6 thanh phan
chinh la céc rugu no, don chiic mach ngan va cac dung
moi chuyén dung DMC-DM3, DMC-DM4 la céc rugu no,
da chugc;

- Nudc bién (Idy tur tinh Ba Ria - Viing Tau), dung dich
nudc mudi NaCl dé danh gia cac tinh chat cla hé vi nhi
tuong.

2.2. Phuong phdp nghién ciu

Gian d6 3 cdu tu cha hé vi nha tuong dugc xay dung
bang phuong phéap chudn d6. Cho hén hgp nudc va chat
hoat ddng bé mat (vai khoi lugng va ty & xac dinh truéc)
vao c6c khudy. Bat coc 1én trén may khudy ti, téc dé 100 -
200 vong/phut. Sau d6, bé sung tir tir pha dau vao dén khi
hén hop chuyén ti mau trang sfa sang trong suét. Ghi lai
thanh phan hén hgp tai diém nay - diém dau tién tao ra
hé vi nha tuong. Tiép tuc b6 sung lugng dau vao va khudy
dén khi hé chuyén tir trong sudt sang mau trang duc (ghi
lai t6ng khéi lugng dau da cho vao hé). Tai diém nay, hé vi
nha tuong da bi pha vé.

Xac dinh kich thudc hat cta hé vi nhi tuong dugc
thuc hién trén thiét bi The Zetasizer Nano ZS. Danh gia stic
cang bé mat trén ranh gidi 2 pha vi nhi tuong va dau thé
dugc tién hanh trén thiét bi Tensiometer Sigma 701 (My).

Chat hoat déng bé mat

(a)

3. Két qua nghién cifu va thao luan
3.1. Nghién ciru thiét Idp hé vi nhii tuong

Budc dau, nhém tac gia thuc hién thi nghiém thiét lap
hé vi nhil tuang trén co sG 3 thanh phan: chat hoat dong
bé mat, nudc cat va dau hoa. Tuy nhién, két qua thi nghiém
cho thay khéng tao ra dugc hé vi nha tuong. Tiép theo,
nhom tac gia tién hanh cac thi nghiém tham do bang cach
b6 sung thém dung méi déng hoa tan chuyén dung (nhu
DMC-DM1, DMC-DM2, DMC-DM3, DMC-DM4) vao 3 thanh
phan trén va thu dugc két qua kha quan. Trong cac phan
nghién ctu tiép theo, nhom tac gid da sir dung 4 thanh
phan (chat hoat déng bé mat, nudc cat, dau hoa va dung
mo6i dong hoa tan) dé thiét 1ap hé vi nhi tuong. DE don
gian héa trong viéc xay dung gian d6 3 cau ti ctia hé vi nha
tuong, nhom tac gia gép 2 thanh phan dau hoa va dung
moi déng hoa tan thanh pha dau vdi ty lé khéi lugng dau
hoa/dung moéi dong hoa tan trong pha dau la 1:1.

Hinh 1 thé hién su anh hudng ca cac dung moéi déng
hoa tan khac nhau dén sy hinh thanh hé vi nhi tuong
dugc nhém tac gia nghién clu bang viéc thiét lap gian
dé 3 cau tar.

K&t qua Hinh 1 cho thay, viing tao hé vi nhi tuong la
vung gidi han béi dudng cong bén trong gian d6 3 cau
tl. Su c6 mat cda dung
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Hinh 1. Gidn dé 3 cdu ti cla hé vi nhi tuong trén co s& chdt hoat ddéng bé mat,nudc cdt va pha ddu
(O:DM). Trong pha ddu st dung cdc dung méi déng hoa tan khdc nhau: DMC-DM1 (a), DMC-DM_2 (b),
DMC-DM3 (c), DMC-DM4 (d)

tuong dugc tao ra trong
moét khoadng rong va
dugc ma rong ca vé hai
phia (phia pha dau va
pha nudc). Theo nghién
ctru, dung moi déng hoa
tan t6i uu la DMC-DM3
(Hinh  1¢). Trong cac
nghién cdu tiép theo,
nhém téc gia sé st dung
hé vi nhl tuong trén co
s& chat hoat dong bé
mat/nuéc cat/Kerosene/
DMC-DM3.

DAU KHi - SO 12/2013 21



HOA - CHE BIEN DAU KHI

3.2. Nghién ciu ddnh gid cdc tinh chdt cia hé vi
nhii tuong
3.2.1. Xdc dinh kich thudc hat va gid tri stic cdng bé mit trén
ranh gi6i véi ddu thé cua hé vi nhi tuong

Xac dinh kich thudc hat ctia hé vi nhi tuong dugc

thuc hién trén thiét bi The Zetasizer Nano ZS. Trén gian dé
3 c4u tl chon 6 diém c6 thanh phan cac cau ti khac nhau,

nam phan bé trén gidn d6. Thanh phan cla cac hé vi nhi

tuong thé hién trong Bang 1.

K&t qua do kich thudc hat clia cac hé vi nhii tuong
bang thiét bi The Zetasizer Nano ZS dugc biéu dién béng
dé thi phan bé kich thudc hat (Hinh 2). Theo d6, cac mau
vi nha tuong déu co cac hat kich thudc trung binh ¢&

nanomet (6,5 - 17,7nm) va trong mi mau phan 1én chi

Bang 1. Thanh phdn cdc méu vi nha tuong va két qua xdc dinh kich thudc hat (nm) va gid tri stc cing bé mdt (mN/m)
trén ranh gidi véi dau thé

Thanh phan cac cau ti trong hé vi nhii tuong (% khéi lugng)

Stic cing bé mat

e . . Kich thuéc . o
TT Ky hiéu diém . . .. ; Dau héa/dung moéi trén ranh gigi véi
Chat hoat dong bé mat Nuédc . . hat (nm) R .
T ’ dong hoa tan dau thé (mN/m)
1 M1 7,5 20,0 72,5 13,56 0,07
2 M2 7,5 25,0 67,5 10,92 0,09
3 M3 10,0 80,0 10,0 11,62 0,42
4 M4 10,0 40,0 50,0 17,69 0,18
5 M5 15,0 65,0 20,0 13,68 0,79
6 Mé 15,0 55,0 30,0 6,50 0,14
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Hinh 2. Sy phdn b kich thuéc hat
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chira mét loai hat (theo kich thudc). Diéu nay hoan toan
phu hop vai ban chat ctia hé vi nhi tuang nhu nhém tac
gia da dé cap d muc 1.

Ngoai ra, hé vi nhi tuong con cé gia tri stic cang bé
mat trén ranh gidi pha véi dau/nuéc rat thap. Do d6, cé
thé st dung hé vi nhii tuong dé x ly viing can day giéng
va tang cudng thu hoi dau. Két qua cho thay gia tri suic
cang bé mat gitra ranh gidi 2 pha: vi nhi tuong/dau thoé
giam rat manh. So vdi gia tri stic cang bé mat nudc bién/
dau tho (35mH/m) thi trong trudng hgp nay stic cang bé
mat da gidm 44 - 500 lan.

3.2.2. Xdc dinh kha ndng tuong hop véi méi truong nudc
mudi/nuéc bién

Hé vi nhi tuong dugc st dung dé xdr ly vung can day
giéng, tang cudng thu héi dau cho cac giéng thudéc moé
Bach H& va Rong nén can phai dam bao duy tri dugc cac
tinh chat trong diéu kién via, tdc la trong méi trudng nudc
via c6 thanh phan mudi khoang hoa tan khac. D& nghién
cltu sy dnh hudng clia nudc bién dén su hinh thanh hé vi
nhi tuong, nhém tac gia xay dung gian dé 3 cau tu vai
viéc sir dung pha nudc la nuéc mudi 3,5% (Hinh 3).

K&t qua Hinh 3 cho thay su c6 mat ctia NaCl véi néng
dé 3,5% khoéng lam thay déi dang ké kha nang tao vi
nhl tuong, vung tao vi nha tuong nay van gitt khong
déi. Trong phan tiép theo véi muc dich danh gia su anh
hudng cla nudc bién ty nhién dén kha nang tao vi nha
tuong da tién hanh xay dung hé vi nhi tuong ctia hé chat
hoat dong bé mat/nudc bién/dau : Dung méi. Trong nuéc
bién tu nhién ngoai Na*, Cl- con c6 cac ion khac nhu Ca?*,
Mg?*... Nudc bién 1ay ti bién tai Ving Tau, nudc bién da
dugc loc qua gidy loc trudc khi thi nghiém. Két qua dugc
thé hién trong Hinh 4.

K&t qua thi nghiém (Hinh 4) cho thay, kha nang tao
hé vi nha tuong trong méi trudng nudc bién va nudc
mudi tuong tu nhau, viing tao vi nha tuong trong hai moi
trudng gan nhu trung khdp. Diéu nay cho thay kha nang
tuong thich ctia hé vi nha tuong véi méi trudng nudc bién.

3.2.3. Xdc dinh kha néing bén nhiét cia hé vi nha tuong

Dé xac dinh d6 bén nha tuong theo nhiét 6, nhém
tac gia st dung 6 mau (Bang 1). Mau sau khi pha dugc 0
tai cac nhiét do 80°C, 100°C, 120°C, 140°C; tai mbi diém
nhiét d6, mau dugc luu trong 24 gid. Xac dinh d6 bén cua
moi mau tuong Ung trong cac diéu kién nhiét d6 thong
qua quan sat, chup lai cdc mau sau khi luu dé kiém tra c6
hién tugng tach pha hay khéng. Két qua luu 6 mau vi nh
tuong dugc thé hién trong Hinh 5.

Chat hoat dong bé mat
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Hinh 3. Gian dé 3 cdu tu cla hé chdt hoat déng bé mdt/nudc/dau:
dung moi, duong nét lién: hé vi nhi tuong véi pha nuée
la nuc mudi 3,5%, dudng nét dut: pha nudc la nudc cdt
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Hinh 4. Gian dé 3 cdu tu cua hé chdt hoat déng bé mdt/nuéc/ddu:
dung méi, dudng nét lién: hé vi nhi tuong véi pha nuéc la nuéec mudi
3,5%, dudng nét dut: pha nuéc la nuée bién

b/ B \
Hinh 5. Hinh anh cdc méu vi nhd tuong dugc luu trong thdi gian
24 gid & cdc diéu kién nhiét @6 khdc nhau
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Hinh 5 cho thay, trong dai nhiét dé tir 80 - 140°C, cac
mau déu trong suédt va gilr dugc dé dong nhat pha, khong
xay ra hién tugng tach pha. Viéc luu mau tir nhiét d6 80,
100, 120, 140°C la ké ti€p va lién tuc, cho thdy cac mau van
bén va én dinh khi dugc luu trong nhiét d6 cao trong 4
ngay lién tuc. Trong céng viéc x{ ly vung can day giéng,
téng thai gian tr luc bom hé vi nhi tuong dén lac goi
dong thudng khong qua 2 - 3 ngay, mac du phu thudc
vao ban chat va cong nghé st dung cac loai héa pham.
Do d6 véi kha nang bén nhiét ¢ diéu kién nhiét d6 én téi
120 - 140°C trong 4 ngay sé dam bao kha nang lam viéc
cla hé vi nhii tuong trong diéu kién nhiét d6 cao cla via.

3.2.4. Bdnh gid kha ndng dung nap nuéc

Mot trong nhiing nguyén nhan khién san lugng khai
thac culia Vietsovpetro suy giam trong giai doan khai thac
cudi la su gia tdng nhiém ban vung can day giéng do su
tich tu cdc cum nudc trong mao quan, su gia tang hinh
thanh lang dong hitu co va nhii tuong dau/nudc. Vi nha
tuang co gia tri stic cang bé mat trén ranh gidi vaSi dau rat
thap va tly theo kha nang dung nap nudc sé di sau vao
cac mao quan, hoa tan dugc cadc cum nudc bi gir lai do
luc mao quan, tir d6 khai théng cac kénh dan va phuc héi

Chat hoat dong bé mat
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Hinh 6. Kha ndng dung nap nuéc ctia cdc méu vi nhi tuong

d6 tham cda vung can day giéng. Vi vay, nhom tac gia cho
rang can thiét phai danh gia kha nang dung nap nudc cta
cac hé vi nhii tuong (Bang 1). Kha nang dung nap nudc
t6i da cla 6 mau (M1 - M6) dugc xac dinh bang cach tu
tU b sung nuéc vao mbi mau vi nhi tuang dén khi mau
vi nhii tuong van con trong sudt. Hinh 6 biéu dién dudng
dung nap nudc cla cac mau vi nhi tuong (mau M1 do
kha ndng dung nap nuéc kém nén nhom tac gia khéng
thé hién trén hinh vé). Trong dé, diém dau ctia mbi mau la
thanh phan cGla mau vi nhi tuang nhu trong Bang 1, diém
cudi chinh 1a diém ma tai d6 hé khéng con kha nang dung
nap nudc nifa, tdc 1a hé vi nhii tueng chuyén ti mau trong
sudt sang mau trang sda.

K&t qua Bang 2 cho thay, cac mau M5, M6 cé kha nang
dung nap nudc tét (dung nap thém 24,6 - 33% nudc), sau
do la mau M3 (15,2%), M4 (13,8%). Cac mau M1, M2 c6
kha nang kém hon trong viéc dung nap nudc. Cac duong
nét dut trén Hinh 6 1a két qua tinh toan kha nang dung
nap nudc cla hé vi nha tuong, khd nang nay dugc gidi
han bgi doan dudng nét dut nam bén trong viing tao vi
nha tuang. Cac két qua thi nghiém (dudng nét lién) va
tinh todn (duong nét dut) hoan toan trung khép. Do do,
c6 thé danh gia trudc kha nang dung nap nudc clia hé vi
nh tuong va lua chon dugc hé vi nhii tuong cé kha nang
dung nap nudc nhu mong mudn.

4. Két luan

Nhom tac gia da thiét 1ap dugc hé vi nhi tueng trén
co s& chat hoat dong bé mat anion, nudc, dau va dung
moi déng hoa tan. K&t qua danh gia cac tinh chat cta hé
vi nhi tuong cho thay hé vi nhii tuong la hé bao gém cac
hat c6 kich thudc tir 6,5 - 17,7nm, cé kha nang bén nhiét
trong diéu kién nhiét do Ién t&i 120 - 140°C, hé tuong hop
V3i nudc bién va co gia tri stic cang bé mat trén ranh gidi
pha véi dau rat thap... Nghién cliu nay sé la tién dé dé co
thé st dung hé vi nhi tuang vao thuc té cdng tac xa ly
vung can day giéng.

Bdng 2. Két qua thi nghiém ddnh gid kha ndng dung nap nudc cua cdc hé vi nhi tuong

Thanh phan cac cau ti trong hé vi nhi

77 Kyhiéu tuong (%khdi luong) tai di€ém dau
diém Chat h‘oat Nuéc Dau !\6a/dung moi
dong bé mat dong hoa tan

(1) (2) (3) (4) (5)

1 M1 7,5 20,0 72,5

2 M2 7,5 25,0 67,5

3 M3 10,0 80,0 10,0

4 M4 10,0 40,0 50,0

5 M5 15,0 65,0 20,0

6 M6 15,0 55,0 30,0
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Thanh phan cac cau tir trong hé vi nhii tuong D6 ting ham

(% khai lugng) tai diém cudi lugng nuédc
Chat h‘oat Nudc Dau héa/dung A=(7)-(4)
déng bé mat méi déng hoda tan (%)
(6) (7) (8) (9)
71 24,5 68,4 4,5
6,7 33,0 60,3 8,0
2,4 95,2 2,4 15,2
7,7 53,8 38,5 13,8
4,5 89,6 6,0 24,6
4,0 88,0 8,0 33,0
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A study to formulate microemulsion for application
in near-wellbore freatment of sandstone formation

Nguyen Van Ngo, Phan Van Minh, Do Thanh Trung, Le Van Cong
DMC-Research, Development and Technical Service Centre

Summary

Near-wellbore treatment in the Bach Ho and Rong fields of Vietsovpetro has been facing more difficulties as these oil
fields come to the later stage of operation. Contamination in near-wellbore zone has increased due to organic and
inorganic deposition, oil/water emulsion and water blocking. In recent years, many oil and gas companies over the
world have been studying and applying microemulsions based on oil, water, surfactants and additives for treatment
of precipitation in near-wellbore zone, especially for treatment of organic deposition, oil-in-water emulsion and wa-
ter blocking. In this study, a microemulsion system was formulated based on anionic surfactant, oil, water and cosol-
vent. The properties of the microemulsion were studied and evaluated for application in near-wellbore treatment and
enhanced oil recovery.

DAU KHi - SO 12/2013 25



