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Bai bdo gidi thiéu mét sé két qud vé nghién ciru ché tao hé vi nhii tuong acid cho xit ly viing cén ddy giéng; kich

thuéc hat va d6 bén cia hé vi nhi. Hé vi nhii c6 téc dé d

n moén thdp hon dung dich acid & ciing néng dé. Két qud thir

nghiém trén mé hinh via cho thdy hé vi nhii téng hop du'oc c6 kha ndng phuc héi dé thdm trén 90% déi véi mau 16i

tdng Miocene va Oligocene mé Bach Hé.

Tirkhéa: Hé vi nhi tuong acid, via cdt két, do tham.
1. Gi6i thiéu

Hién nay, san lugng dau clia nhiéu giéng khai thac bi
sut gidm do hién tugng nhiém ban vung can day giéng
béi su hinh thanh, bam dinh va tich tu cac can hu co va
vo ca. Trong giai doan 1988 - 2012, c6 776 lan xu ly viing
can day giéng tai moé Bach HS va khai thac thém dugc
6,08 triéu tan dau. Nhiéu phuang phap xu ly vung can
day giéng da dugc tht nghiém va (ng dung rong rai véi
muc dé thanh cong khac nhau. Trén thuc té, x ly acid la
phuong phap phé bién nhat nham cai thién dé tham cho
vling can day giéng. Tuy vao tinh trang cu thé cla vung
can day giéng can x{ ly, c6 thé 4p dung nhiéu quy trinh
va thanh phan hé acid phu hgp nhu: s&r dung hén hop
acid don thuan, nhi tuong acid, tién x& ly bang dung moi
hydrocarbon (diesel), dau th6 nong két hop vai dung dich
acid... Muc tiéu cta phuong phap xt ly acid la hoa tan
cac tich tu vo co bit nhét hoac tao kénh dan mgi gitip cai
thién hoac phuc héi d6 thadm cho viing can day giéng. Tuy
nhién, hé nhi tuong acid van ton tai tinh &n mon cao, hiéu
qua xt ly khéng kéo dai, thoi gian duy tri ngan do ban
kinh xdm nhap cha acid khéng sau khién tinh trang ngap
nudc cla via ngay cang tang. Qua trinh xu ly acid lap lai,
hiéu qua xt ly giam dan.

Khac phuc hién trang trén, nhém téac gia thudc Trung
tam Nghién cu Tim kiém Tham do va Khai thac Dau khi
- Vién Dau khi Viét Nam da nghién ctru ché tao hé vi nha
tuong két hgp 2 nhém hda phdm xt ly déng thai can lang
dong hitu co va vo co. Véi kich thudc nhd, cac hat vi nhi
tuong c6 thé tham nhap sau vao ving c6 d6 tham thap
ma cac dung dich acid khac khéng thé xam nhéap, giup
tang pham vi xt ly va nang cao hiéu qua cai thién d6 tham
vung can day giéng.
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Trong bai bdo nay, nhom tac gia gidi thiéu két qua
t8i uu hda thanh phan hé vi nha tuang va danh gia, th
nghiém hé vi nhi tuong acid ting dung cho x{ ly nhiém
ban vung can day giéng via cat két.

2. Thuc nghiém
2.1. Nguyén liéu va thiét bi
2.1.1. Nguyén liéu

Céc hoa chat dé pha ché nén hé vi nha tuong gom: dau
diesel, xylen, acid formic, K,EDTA, 2 chét hoat dong bé mat
khong ion ky hiéu la HDBM 1, HDBM 2, butanol. Day la két
qua cutia qua trinh khao sat lua chon dua trén thanh phan
cla lang dong hitu co (nhua, asphaltene, paraffin ran,..)
va lang dong vo co (CaCO, va CaS0,...). Mau 16i duogc thir
nghiém dugc 13y tirtdng Miocene va Oligocene md Bach H
do Phong thi nghiém M6 hinh hoa va Vat ly via - Vién Nghién
ctu Khoa hoc va Thiét ké Dau khi bién (NIPI) chuan bi.

2.1.2. Thiét b

Ong chiu nhiét (Ace Glass Incorporated Vineland
NewlJersey - USA); ta gia nhiét (MRC - Israel); mdy do kich
thudc hat (LA-950V2 HORIBA - Nhat Ban); may do d6é nhét
(Fann Viscometer Model 35 SA - USA).

2.2, Phuong phdp nghién ciu

- Xay dung gian dé pha: Ba gian d6 pha dugc xay
dung tuong Uing véi cac ty 1é khéi lugng clia chat hoat
dong bé mat (S) va chat déng hoat dong bé mét (Co) la
1:1, 2:1 va 3:1 theo phuong phap chuan do.

- Phuong phap quy hoach thuc nghiém: Phan mém
Modde 5.0. dugc st dung dé xéac dinh cac gia tri ti uu.
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2.3.Ddnh gid mét sé chitiéu chdtluong ctia hé vinhii tuong

- Do kich thudc hat vi nhii bang thiét bi LA-950V2
HORIBA (Nhat Ban).

- D6 bén pha va thai gian tach pha cta hé vi nhi &
diéu kién via: D6 bén pha dugc tién hanh theo phuong
phap Bottle test [7, 8]. G diéu kién nhiét d6 cao, mau vi
nhi tuong dugc dung trong éng chiu nhiét chuyén dung
dat trong td gia nhiét & nhiét d6 viing can day giéng trong
thai gian 4 gio. Qua trinh tach pha cta hé vi nha dugc
quan sat sau moi khoang thai gian xac dinh (30 phat).

- Do dod nhdt clia hé vi nhi tuong tai nhiét doé phong
bang thiét bi Fann Viscometer Model 35 SA.

- Téc d6 an mon cta hé vi nhi duge danh gia va so
sanh véi dung dich acid formic cing néng d6 theo tiéu
chuan ASTM G31-72 va ASTM G1-03 [2,3].

2.4. Thir nghiém khd ndng phuc héi dé thdm trén mé
hinh vat ly via tuong ing véi diéu kién mau I6i tdng
Miocene va Oligocene

Dé danh gia kha nang xt ly can 1dng dong ving can
day giéng via cat két, nhém tac gia da phoéi hop vai cac

Hinh 1. Thiét bj ddnh gid khd ndng phuc hdi o thdm ctia hé vi nhi tuong
trén mé hinh dong chdy da pha

can bo NIPI (Vietsovpetro) danh gia kha nang phuc héi do
tham trén thiét bi mé hinh dong chay da pha theo quy
trinh cla Vietsovpetro [1].

2.4.1. Quy trinh phdn tich, ddnh gid kha ndng phuc héi dé
thdm cta mau 16i sau khi xi ly bdng hé vi nhi tuong

- Thiétldp cdc mé hinh via d6i véi mau 16i via cat két va
xdc dinh d@é thdm ban dau.

+ Gia c6ng mau 16i: Khoan 3 mau tru (1 mau tang
Miocene va 2 mau tang Oligocene), say kho, bao hoa bang
nudc via trudc khi thuc hién thi nghiém;

+ Xac dinh d6 tham khi, dé rong;
+ Tao bao hoa nudc du S

+ Do chiéu dai, dudng kinh 3 mau tru: 1 mau tang
Miocene va 2 mau tang Oligocene c6 chiéu dai lan lugt
la 4,79cm, 4,98cm va 7,14cm; dudng kinh 4,94cm, 5,06cm
va 5cm.

- Chudn bj chét luu lam viéc
+ Nudc bién;

+ Dau via dugc mé phdng dé nhét 6 diéu kién via cat
két: 70% dau tho giéng 27 (MSP-1-BK-7) + 30% dau hoa.
Do d6 nhét dau & nhiét d6 110°C va 130°C;

+ Dau nhiém ban pha thém paraffin va asphaltene;
+ Nudc c6 do khoang héa cao;

+ Hé vi nhii tuong - két qua clia phuong phap quy
hoach thuc nghiém khao sat t6i uu hoa diéu kién tao vi
nhd tuong.

2.4.2. Thir nghiém ddnh gid phuc hoéi dé thdm trén mé hinh
dong chdy da pha

- Chuén bi l3p mau 16i vao bd gitr mau, tang nhiét do
Ién 110°C v6i mau Miocene va 130°C véi mau Oligocene,
ap suat nén hong P_ = 130atm; (tuong duong ap suat
hiéu dung P, ), ap sudt lam viéc P = 100atm; bom béao
hoa dau cho mau (5 lan thé tich 16 réng) 5V. theo chiéu
thuan. Xac dinh d6 tham dau ban dau ctia mau trong mé
hinh via: K

- Bom dung dich nuéc c6 d6 khodng hda cao véi

thé tich 2V, v8i AP = 20amt/m nhdm muc dich két tua can
ldng dong vo co. Luu gilr mau tai diéu kién via 2 gig;

- Bom day dau nhiém ban da dugc chuan bj vai AP =
20 - 24amt/m, thé tich bom 2V, tét nhiét ngdm & nhiét d6
phong (nham lang dong paraffin va asphaltene), luu gitr
trong 5 - 8 gid. Sau d6 nang nhiét d6 Ién nhiét d6 via. Bom
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dau mo phéng dé nhot theo chiéu thuan & AP = 20amt/m.
Xac dinh d6 tham dau K;

- Bom hé vi nhi tuong acid theo chiéu ngugc véi
chiéu do tham véi AP = 20amt/m, thé tich bom 2V. Bom
ddy dau mé phéng theo chiéu thuan & AP = 50amt/m, thé
tich bom 3Vr. Xac dinh d6 tham dau K..

- Tinh hé s6 phuc héi d6 thdm clia mau theo cong
thuc:

K, =K /[(K+K,)/2]

3. Két qua va thao luan
3.1. Xdy dung gidn dé pha

Ba gian do6 pha clia ba hé VNT-1, VNT-2, VNT-3 véi ty
1& S:Co lan lugt 1a 1:1, 2:1 va 3:1 dugc thé hién & cac Hinh
2 - 4.VUng tao hé vi nhi tuong la vung gidi han béi dudng
cong bén trong gian d6 3 thanh phan.

Cac gian dé pha cda 3 hé vi nhi tuong (Hinh 2 - 4) cho
thay cac thanh phan ctia hé VNT-3 (S:Co = 3:1) da tao ra
mot vung vi nhi tuong trong mét khoang rong, ma réng
ca vé phia pha dau va pha acid hon hé VNT-1 va VNT-2. Hé
VNT-3 dugc lua chon cho céc nghién ciiu sau nay vi cé do
bén pha hon va cac thanh phan hé vi nhi tuong c6 thé
thay déi linh hoat hon khi 4p dung cho tiing giéng khai
thac cu thé.

3.2. Két quad khdo sdt diéu kién téi uu bang phuong phdp
quy hoach thuc nghiém

Thuc hién thi nghiém theo phuong phéap quy hoach
thuc nghiém, t6i uu hdéa ham muc tiéu bang phuong trinh
hoi quy bac 2. Dua trén két qua thuc nghiém, c6 thé viét
phuong trinh hoéi quy mé ta su phu thudc clia kich thudc
hat vi nhi tuang (y) vao cac nhan t6: téc do khuay (x1),
néng dé chat hoat dong bé mat (x2) va ndng do acid (x3)
nhu sau:

Yy =23386+980x,+ 12,0Ix; + 30,04 x5 + 26,15 x,
—3,88x] x3—0,38x2x3

Dua vao s6 liéu thuc nghiém thu dugc, véi su hé trg
cla phan mém Modde 5.0, nhom téc gia tim ra diéu kién
khudy tron téi uu, ndong do acid HCOOH va cac chat hda
nha dé thu dugc hé vi nhi tuong c6 kich thudc hat phan
b6 nhd nhat. Hé vi nhi t6i uu ¢o kich thudc hat phan bé
nhoé nhatd = 52,96nm.

- Tién hanh t6i uu hda bang cach vé bé mat 3D thé
hién cuc tri cGa hé t&i uu (Hinh 5).

- Phuong trinh hoi quy phan éanh kha chinh xac mé
hinh thuc nghiém, diéu nay khang dinh qua cac gia tri
dé léch chudn R?= 0,993 va dé tuong thich ctia mé hinh
Q>=0,943.

Bang 1. Thanh phdn ctia vi nhi tuang dugc lua chon dé khdo sdt

Hé vi nhii tuong Ty 1€ khéi lugng

Chat hoat déng bé matS:Co  HPBM 1:HPBM 2 DO:Xylene HCOOH:K:EDTA:nuéc
VNT-1 1:1 2:1 5:1 3:1:1
VNT-2 2:1 2:1 5:1 3:1:1
VNT-3 3:1 2:1 5:1 3:1:1
HDBM

HDBBM

80

X SRVAR W
Acid Dau Acid

7 A g 7 7 iy g 7 7 7 7 7 7 T 7 7
10 20 30 40 S0 60 70 %0 90 10 20 30 40 50 60 70 80 90

Hinh 2. Gidn d6 pha cia hé VNT-1 (S:Co=1:1) Hinh 3. Gidn d6 pha cia hé VNT-2 (5:Co = 2:1)
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3.3. Do kich thu'éc hat

K&t qua do su phan bé kich thudc hat theo cudng dé
cia mau vi nhi tuong t6i uu (ndng dé chat héa nha 50%,
néng dé acid formic 12%) dugc bi€u dién bang do thi
phén bé kich thudc hat & Hinh 6.

K&t qua do kich thudc hat ctia hé vi nhi tuong t6i uu
(Hinh 6) cho thdy mau vi nh{ tuong nay chia cac hat kich

HDBM

Acid F————————————————
10 20 30 40 50 o) 70 80 90
Hinh 4. Gidn dé pha ca hé VNT-3 (S:Co = 3:1)
Bding 2. Bang két qud diéu kién tdi uu dugc tim ra bang phuang phdp
quy hoach thuc nghiém
T8c dd Néngdé  Néng Kich Naoai
khudy  chithéa déacid thudchat ?‘a;‘
(vong/phit) nhii (%) (%) (nm) 9
202 49,51 12,07 52,96 Trong
Kich thudc

L

Hinh 5. Su bién thién kich thudc hat vi nhii khi ndng dé chdt hda nhd Surfactant
va acid thay d6i véi téc do khudy khong doi (tai diém t6i uu)

thudc tap trung la 52,53nm, chiing té phuong phéap quy
hoach thuc nghiém & trén tuong déi phu hop véi thuc té.
Két qua nay cling hoan toan phu hgp vai ban chét cua
hé vi nhi tuong da dugc dé cap 6 muc gidi thiéu (kich
thudc vi nhii tuong trong khoang 10 - 200nm) va & mau
nay phan I6n chi chia mét loai hat (theo kich thudc) dam
bao su phan tan déng nhat va bén ving, khé bi pha vé
cdu truc sau mét thaoi gian bao quan dai.

Dua trén gian dé pha, diém M1 dugc chon dé tiép tuc
danh gia mot sé chi tiéu chat lugng clia cong thic vi nhi
tuong nay. Thanh phan hé vi nha dugc lua chon thé hién
G Bang 3.
3.4.Dé bén pha & diéu kién thuéng

Sau 2 thang th& nghiém & diéu kién nhiét d6 phong,
vi nhi tuong acid van trong su6t, khéng hé bi tach 16p va

gitt nguyén mau sac ban dau (Hinh 8), chiing té hé vi nhi
thi nghiém bén vé mat nhiét déng hoc.

7 %
503 80
70
403 -
g
_ 0%
= &
T 303 502
el
402
203 %
20
103
l 10
R (L i R Ll T SRR
0010 0100 1.000 1000 1000 1000 3000

Kich thuéc (um)

Hinh 6. Két qud do phdn bd kich thudc hat theo cuong dd ctia hé vi nhii

Gian dé pha vi nhi tuong
HDBM

® SCo=31
O SCo=21
—-¥= SCo=11

Hinh 7. Hé vi nhil tdi uu tai diém M1 trén gidn dd pha so sdnh ving vi nhi tuong
ctiabahé UNT-1 (S:Co=1:1), hé UNT-2 (5:Co=2:1), UNT-3 (S:Co = 3:1)
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Bding 3. Thanh phdn hé vi nhd tuong M1

Chat hoat déng bé

Hé vi nhi tuong M1 mat S:Co = 3:1

HDBM 1:
HDPBM 2 = 2:1

HCOOH:K:EDTA:

DO:Xylene = 5:1 nudc = 3:1:1

Chat hoat dong bé mat = 50%, Dau = 30%, acid = 20%
HBBM 1 (25%), HPBM 2 (12,5%), n-Butanol (12,5%), DO (25%), xylen (5%),
HCOOH (12%), K2EDTA (4%), nudc (4%)

Hinh 8. Hinh dnh hé vi nhii tuang M1 & diéu kién nhiét @6 phong (trong, mau vang)

Thai gian (phut)
Hinh 9. Hinh dnh hé vi nhi tuong M1 trong 4 gic & nhiét do cao

Bding 4. Két qua thi nhiét trong 4 gic ca hé vi nhi tuong M1

Thai gian (phut) 0 30 60
Lugng nudc tach ra (%) 0 0 0

Badng 5. Két qud ddnh gid téc d dn mon thép ciia 2 hé héa phdm trong 3 gicr

T Héa pham Nhict ﬁg thi
nghiém S (cm?)
1 110°C 27,90
i (o)
5 Formic 12 % 130°C 28,15
3 Hé vi nh{ 110°C 27,94
4 tuong 130°C 27,78

3.5. Thoi gian tdach pha & diéu kién nhiét dé cao ciia hé vi
nhii tuong M1

Mau vi nhi tuong acid dugc dung trong 6ng chiu
nhiét chuyén dung dat trong t0 gia nhiét tai 130°C.
Quan sat sy tach pha cda vi nhi tuong sau 30 phut/lan
trong thai gian 4 gio. Hinh 9 va Bang 4 la két qua thi
nhiét hé vi nhii tuong acid & nhiét d6 cao trong 4 gio.
Mau vi nhi tuong acid van gilt dugc mau séc 6n dinh va
trong suét sau 30 phut tha nhiét. Nhung sau 1 giG th
nhiét, mau vi nha tuong bat dau bi van duc va chuyén
sang mau trang sla, hé vi nhi tuang bat dau bi pha vé
va tach pha. Pha nuéc dugc hinh thanh tu tu bén dudi
day 6ng thu nhiét.

Trong quy trinh xt ly via bang vi nhii tuong thi sau
3 gio vi nhi tuong da tham nhap dugc vao vung c6 do
tham thap (vling can tac dong) va da thoi gian tach acid
dé hoa tan can 1dng dong vo co va lang dong hitu co
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90 120 150 180 210 240
7 10 15 20 20 20
Két qua thi nghiém
T8c d6 an mon

mo (g) ms (g) Am (g) (mm/nam)
19,4561 18,3630 1,0931 145,5431
19,7491 18,5235 1,2256 161,7258
19,2397 19,1511 0,0886 11,7785
19,2348 19,1197 0,1151 15,3910

(dung thai diém). Thai gian 3 gis d€ dam bao cho hé vi
nh tuong 6n dinh, khéng bi tach 16p trudc khi dén duoc
vung can tac déng. Do do, két qua thd nhiét cla hé vi
nha tuong M1 & trong Bang 4 hoan toan phu hgp véi
tiéu chudn cla Vietsovpetro ddi vai nhi tuong acid dung
cho xt ly giéng.

3.6. Ddnh gid téc dé an mén cta hé vi nhii tuong M1

Két qua do t8c dd an mon thép cla 2 hé hoéa pham
dugc trinh bay & Bang 5.

Két qua Bang 5 cho thdy hé vi nhi tuong c6 dé an
mon thép it hon rat nhiéu so véi acid formic riéng Ié (ndng
dd 12%) va trong diéu kién nhiét d6 cang cao thi d6 an
mon thép cla cadc héa pham cang tang. Biéu nay ching td
hé vi nhi tuong c6 kha nang tc ché an mon cao va chinh
su hién dién cta pha dau trong hé vi nhi da lam giam téc
d0 phan Ung cua acid formic vai thép.
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Bdng 6. Mdt s6 thdng sd vat Iy cia mau 16i via cdt két

Mau I5i } Chidudai | Puong | Posau | DOPao | Thetich | o, oo | D6 thim

i cat két $6 hiéu mau (cm)  kinh(cm)  (m) h;:'(‘;)‘;‘ '(’::3) (%)  khi(mD)
1 Tang Miocene BH-74.5-3-40 B 4,79 4,94 2.998,60 34 19,2 21,1 365
2 Tang Miocene BH-818.6-2-64 4,98 5,06 3.178,50 27 18,4 18,73 306
3 Tang Oligocene = BH-16.10-3-95//2 7,14 5,00 3.574,85 28,5 24,0 18,0 333

Bdng 7. Luu lugng chdt thdi trong qud trinh bom ép chdt nhiém bdn theo thoi gian ¢ thi nghiém 2
Qua trinh bom ép chat nhiém ban vé co
Thai gian (phut) 5 10 15 20 25 30 35 40
Luu lugng thai tich Iy (ml) 5 7 8,5 9,5 10,2 10,6 10,8 10,9
Luu lugng thai thuc té& (ml) 5 2 1,5 1 0,7 0,4 0,2 0,1
Qua trinh bom ép chat nhiém ban hitu co

Thdi gian (phat) 5 10 15 20 25 30

Luu lugng thai tich Iy (ml) 2,5 4,9 6,8 7,6 7,8 7,9

Luu lugng thai thuc té (ml) 2,5 2,4 1,9 0,8 0,2 0,1

Bdng 8. Luu lugng chdt thdi trong qud trinh bam ép chdt nhiém bdn theo thoi gian & thi nghiém 3

Qua trinh bom ép chat nhiém ban vé co

Thai gian (phut) 5 10 15 20 25 30 35 40 45 50 55

Luu lugng thai tich Iy (ml) 3,7 6,9 9,8 12,6 14,8 16,3 17,4 18,2 18,6 18,8 18,9

Luu lugng thai thuc té (ml) 3,7 3,2 2,9 2,8 2,2 1,5 1,1 0,8 0,4 0,2 0,1
Qua trinh bom ép chit nhiém ban hitu co

Thdi gian (phut) 5 10 15 20 25 30 35 40 45 50 55

Luu lugng thai tich Iay (ml) 2,0 39 56 7.3 88 10,1 11,1 1,7 12,3 12,7 12,9

Luu lugng thai thuc té (ml) 2,0 1,9 1,7 1,7 1,5 1,3 1,0 0,6 0,6 0,4 0,2

Luu lugng thai thuc té khi nhiém ban vé ca - TN 2 (ml) Luulugng thai thyc t& khi nhiem ban v6 co - TN3 (ml)

6
35 *
5 -
A X A"\
4
\ =g | U lUgNng thai 2,5 \ === | Uu lUgng
3 thuc té khi 2 thai thuc té
3 nhiém ban vo 15 khi nhiém
co - TN2 (ml) . ban vo co -
1 TN3 (ml)
0,5
0
5 10 15 20 25 30 35 40 0 T
Thoi gian (phut) 5 10 15 20 25 30 35 40 45 50 55
Thai gian (phut)
Luu lugng thai thuc té€ khi nhiém ban hiru co - TN 2 (ml) ) ) )
3 Luu lugng thai thuc té khinhiém ban hiru co- TN3 (ml)
25 1 2,5
2 4
2
=== Luulugng 1,5 Luu lugng
1,5 thai thuc té thai thuc té
\ khi nhiém ban 1 khi nhiém
1 hituco - TN2 ban hiu co-
\ (ml) 0[5 TN3 (mI)
0,5
0 T T T T T | 5 10 15 20 25 30 35 40 45 50 55

5 10 15 20 25 30

Thét aian (o
Thai gian (phat) digian (phut)

Hinh 10. D4 thj biéu dién luu iong chdt thai thuc té trong qud trinh bom ép chdt nhiém bdn theo thei gian & thi nghiém 2 va 3
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3.7. Thirnghiém khd néng phuc héi dé thadm trén mé hinh vit ly
via tuong tng véi diéu kién mdu I6i tang Miocene va Oligocene

Thinghiém 1 (méu l6i tdng Miocene):

Khi bom ép chat nhiém ban vé co va hitu co, cac can bd van
hanh thiét bi danh gia kha nang phuc héi dé tham da khéng ché
luu lugng bom ép chat nhiém bdn & muc thap 1a 10, 20, 30ml/
gi& dé cac dung dich c6 dé khoéng cao. Khi c6 su chénh ap, dau
nhiém ban sé gay két tlia lang dong vo o va hiiu co gay bit nhét
cac khe nut, 16 réng clia mau va lam giam d6 tham dau cia mau
16i. Sau khi ngdm mau 16i trong dau via & nhiét d6 phong trong
5 - 8 gig, tang nhiét d6 va ap suat & diéu kién via sau d6 méi do
d6 tham dau.

Thi nghiém 2 va 3 (1 mdu 16i tang Miocene va 1 méu 16i tdng
Oligocene):

Nhém téc gia tién hanh bom ép chat nhiém ban va khéng

Bdng 9. Két qud thi nghiém

Thi nghiém 3
Tang Oligocene

Thi nghiém 1
Tang Miocene

Thinghiém 2

Mau 16i cat két Tang Miocene

S6hieumau  BH-74.5-3-40B BH-818.6-2-64 BH-16.10-3-95//2
1. D6 tham dau ban dau ciia mau: K1
| 60 100 40
(L;T‘/g‘i’g)”g 100 150 80
140 200 120
L 0,16 0,29 0,09
Chénh ép 0,25 0,44 0,19
(AP, kg/cm?)
0,37 0,59 0,28
e 35,64 34,08 47,36
a‘i “r‘:g)‘ dau 38,02 33,69 44,87
M) 35,96 33,50 45,67
Trung binh
36,54 33,75 45,96
2. D6 tham dau cta mau sau khi bom ép chit nhiém ban: K2
Luu lugn 10 40 20
(ml/gic) 9 20 60 40
30 80 60
. 0,1 0,18 03
Egzr:\:‘z)ap (P, 0,16 0,26 0,66
0,24 0,36 1,5
D6 thim dau 9,50 21,96 7,10
(K2, mD) 11,88 22,80 6,46
11,88 21,96 4,26
Trung binh 11,09 22,24 5,94
3. D6 tham cGia mau sau khi xit ly bang hé vi nhii tuong: K3
Luu lugn 40 40 20
(ml/gid) 9 80 60 40
120 80 60
. 0,19 0,16 0,11
?Ah;nkgfc’:m) 035 0,23 0,16
0,49 0,29 0,23
e 20,01 24,70 19,37
Do tham dau 21,73 25,78 26,64
(K3, mD) 23,28 27,26 27,80
Trung binh
21,67 25,91 24,60
Kphuc héi 0,91 0,93 0,95
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ché ap suat 8 muc khong déi dé theo déi va ghi lai
luu lugng chat thai thoat ra (Bang 7).

TU cac d6 thi biéu dién luu lugng chat thai
thuc té trong quéa trinh bom ép chat nhiém ban
theo thai gian & thi nghiém 2 va 3 (Hinh 10) cho
thdy thoi gian dau luu lugng chat thai thoat ra
khoi mé hinh th& nghiém nhiéu va nhanh, cang
vé sau luu lugng chat thai thoat ra cang it, ching
td mau 16i da bi bit nhét béi cac 1ang dong vé co
va hltu co. Day la nguyén nhan lam giam d6 thadm
cla dat da, can trd kha nang luu théng cua dong
dau, cho nén sau khi bom ép chat nhiém bén, do
tham dau clia mau giam di rat nhiéu.

Mac du & thi nghiém 2 va 3 ¢6 ché d6 bom ép
chat nhiém ban tucng tu nhau nhung do cau tric
mau 16i khac nhau nén thdi gian gay nhiém béan va
d6 thdm dau sau khi bom ép chat nhiém ban khac
nhau. Mau 16i tang Oligocene (TN 3) c6 do tham
dau ban dau cao han mau 16i tang Miocene (TN 2)
nén thai gian nhiém ban dai hon va d6 tham dau
sau khi bam ép chat nhiém ban thap hon.

Két qua th nghiém trén mé hinh dong chay
da pha cho thay hé vi nhii tuong cé kha nang phuc
hoi d6 tham giéng khai thac vai két qua cao (hé
s6 phuc héi dé thadm dat trén 90%), ching td c6
hiéu qua xt ly t6t véi d6i tugng da via cat két mo
Bach Hé.

4. Két luan

TU cac két qua nghién ctu va thao luan, nhom
tac gia rat ra mot so6 két luan sau:

- Da lua chon dugc cac thanh phan phu
hap cho pha ché hé vi nhii tuong goém cac thanh
phan: HDBM 1 (25%); HDBM 2 (12,5%); n-Butanol
12,5%; DO 25%; xylen 5%; HCOOH 12%; K EDTA
4%; nudc 4%.

- Két qua cho thay hé vi nhi tueng bén sau
2 thang bdo quan & nhiét d6 thuong (25°C) trong
binh kin. Khd nang tach nhi xay ra sau 3 gid tai
nhiét dé 130°C. K& qua nay phu hogp vdi tiéu
chuén cla Vietsovpetro déi véi nha tuong acid
dung cho xtr ly giéng. Téc d6 dn mon cta hé vinhi
tueng nho han rat nhiéu so vai téc dé dn mon cla
dung dich acid formic riéng 1&, ching té hé vi nhi
tuong c6 kha nang lam gidm t6c d6 an mon trén
duong éng.
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- Két qua tht nghiém kha nang phuc héi dé tham
trén mo hinh via cho thay kha nang phuc héi d6 tham caa
mau sau khi xt ly bang vi nhi tuong dat trén 90%, ching
td c6 hiéu qua xu ly tot véi doi tuong da via cat két mo
Bach Hé.

Tai liéu tham khao

1. Hoang Linh va nnk. Nghién ctiu ché tao hé nhi
tuong acid trén nén ddu thuc vdt bién tinh dé xi ly viing can
ddy giéng nhdm tdng hé s6 san phdm. Vién Dau khi Viét
Nam. 2011.

2. ASTM International. Standard practice for
laboratory immersion corrosion testing of metals. ASTM
G31-72. www.astm.org.

3. ASTMInternational.Standard practice for preparing,
cleaning and evaluating corrosion test specimens. ASTM
G1-03. www.astm.org.

4. Aviram Spernath, Abraham Aserin, Nissim
Garti. Fully dilutable microemulsions embedded with
phospholipids and stabilized by short-chain organic acids
and polyols. Journal of Colloid and Interface Science. 2006;

299(2); p. 900 - 909.

5. Enam Khalil, Shorouq T.Al-Sotari, Mutasem O.Taha.
Formulation and characterization of IPM/water/nonionic-
lonic surfactant microemulsions. Journal of Chemical and
Engineering Data. 2012; 6: p. 187 - 198.

6. Eskandar Moghimipour, Anayatollah Salimi,
Masoud Karami, Sara Isazadeh. Preparation and
characterization of dexamethasone microemulsion based
on pseudoternary phase diagram. Jundishapur Journal of
Natural Pharmaceutical Products. 2013; 8(3): p.105 - 112.

7. George JHirasaki, Clarence A.Miller, Olina
G.Raney, Michael K.Poindexter, Duy T.Nguyen, John
Hera. Separation of produced emulsions from surfactant
enhanced oil recovery processes. Energy Fuels. 2011; 25(2);
p.555-561.

8. M. Abdulkadir. Comparative analysis of the effect
of demulsifiers in the treatment of crude oil emulsion. ARPN
Journal of Engineering and Applied Sciences. 2010; 5(6):
p.67 - 73.

9. Saiyu Zhang, Fang Wang, Yandong Chen, Bo
Fang, YongJun Lu. Preparation and properties of diesel
oil microemulsified acid. Chinese Journal of Chemical
Engineering. 2008; 16 (2): p. 287 - 291.

Research on preparation and evaluation of acid
microemulsion system for near-well bore freatment
in sandstone formation

Summary

Nguyen Thi Ngoc Bich, Trinh Thanh Son, Hoang Linh
Phan Vu Anh, Hoang Thi Phuong, Luong Van Tuyen
Kieu Anh Trung, Cu Thi Viet Nga, Ngo Hong Anh
Vietnam Petroleum Institute

The paper presents some research results on preparation and evaluation of acid microemulsion system for near-
well bore treatment in sandstone formation, droplet size and thermal stability of the microemulsion. The microemul-

sified acid is much less corrosive to steel than pure acid solution (mass concentration 12%). Results of microemulsified
acid flooding test on core samples from Miocene and Oligocene of Bach Ho field are also presented in this paper.

Key words: Acid microemulsion system, sandstone formation, permeability.
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