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Tom tat

(6ng nghé st dung héa pham dé xi Iy viing can day giéng gidp loai bé nhiém ban vo co la gidi phap hitu hiéu dé phuc hoi nang suat
giéng, nang cao hiéu qua khai thac. Tuy nhién vao giai doan khai thac cudi clia mé, xuat hién su suy giam ap sudt via, gia tang ham lugng
nudc trong dong dau khai thac va bién ddi tinh chat dau tho... nén cac hé héa pham can duoc nghién ciiu, hoan thién,

Bai bdo trinh bay két qua nghién ctiu hoan thién hé hoa pham xi Iy viing can day cho ddi tugng cat két tai mé Bach HO va md Rong
vi muc dich t6i uu thanh phan cac acid trong hé héa pham, nghién ciiu bg sung phu gia dé€ nang cao hiéu qua phong ngira két tda thi
cap va phu gia dé cai thién tinh tueng hop cta hé hoa pham véi luu thé via.

Turkhéa: Xt Iy acid, ving can day giéng, cat két, nhiém ban vd co, nang cao hiéu qua khai thac dau.

1. Giéi thiéu

Trong qua trinh khai thac dau khi, cac dang nhiém
bén vo6 co (Idng dong mudi CaCO,, MgCO,, cac khoéang
sét, SiO,..
gay nhiém bdn ving can day giéng, dan dén suy giam
san lugng khai thac. Vi vay, cong nghé x( ly ving can day
giéng bang cac hé hoa pham khac nhau nham loai bo cac
dang nhiém ban vé co la gidi phap hitu hiéu dé phuc héi
nang suat giéng, nang cao hiéu qua khai thac. Mét trong
cac hé hoa phdm da dugc nghién ctiu va dua vao ap dung
trong thuc té 13 hé héa pham trén ca s& chat chelate va
mudi NH,HF, [1, 2]. Hé héa phdm nay gilp téng chiéu sau
xam nhap, han ché két tua thu cap, gidm thiéu téc dé an
mon can 6ng khai thac va thiét bilong giéng... Nghién ctu
[3, 4] da theo hudng trén khi ché tao hé héa phdm trén co
s& hydroxyethylidene-1,1-diphosphonic acid (HEDP) va

) 1a dang nhiém ban thudng gap va la yéu t6

mudi NH,HF, dé néi sinh tao acid HF nham hoa tan cac
nhiém béan v6 co nhu khoang sét, SiO, (hé HV-HF). Thanh
phan cia hé héa pham chi tiét nhu Bang 1.

ErsE
- i__% 5 Ngay nhdn bai: 20/8/2020. Ngay phan bién ddnh gid va stia chita: 20 - 31/8/2020.
E’ Ngay bai bdo duoc duyét ddng: 28/12/2020.

Theo két qua nghién cudu, hé hda pham trén c6 kha
nang gidm 50% tSc¢ d6 phan Uing vai d4 via, giup hoa phdm
xam nhap sau han vao via, han ché va giam t6c d6 an mon
han 50%, nang cao hiéu qua phong ngura két tha thi cap
(cac hgp chat cua AP, Fe*, Si*+...) so véi trudng hgp khong
st dung chat HEDP. Hé héa pham trén da dugc ap dung
th nghiém thanh céng tai cdc mé clia Lién doanh Viét -
Nga “Vietsovpetro”. Tuy nhién, trong nhiing nam gan day,
hiéu qua xur ly vung can day giéng, dac biét tai cac mo
dang budc vao giai doan khai thac cudi (nhu mé Bach H6,
mo Réng..) ngay cang suy giam. Nguyén nhan cda hién
tugng trén do su suy giam ap suat via, gia tang ham lugng
nudc trong dong dau khai thac va bién déi tinh chat dau
tho & giai doan khai thac cudi. Cac hé héa phdm acid mac
du da tung phat huy hiéu qua trong thai gian trudc day thi
nay tr& nén khong phu hgp. Vi vay, can nghién ctu hoan
thién hé héa pham dé dap ung diéu kién mé trong giai
doan khai thac cu6i, nham muc dich nang cao hiéu qua xir
ly cac nhiém ban v6 co, nang cao hiéu qua khai thac dau.

Trong bai bdo nay, nhém tac gia sé trinh bay két qua
nghién ctru hoan thién hé héa pham xu ly nhiém ban vo
co da néutai Bang 1 theo 3 hudng chinh sau: (i) hoan thién
thanh phén acid trong hé héa pham; (i) nghién ctu nang
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Bdng 1. Thanh phdn ctia hé hda phdm xit Iy nhiém bén vé co trén co s& HV-HF [3]

a x e Néng dé
T Tén cau tu e n
(% khai lugng)
1 Acid HCI 1,47
2 Chat chelate HEDP 536-8,72
3 Muéi NH4HF (tao ra 1,5 - 2,5% HF) 2,16-3,6
4 Chat tic ch& &n mon 2
5 Chat hoat déng bé mat 1,5
6 Nudc

Chuic nang

- Tac dung véi NHsHF2 tao mot phan HF;

- H6 trg chéng két thia thi cap tur gel SiO2; gel Fe(OH)s; gel nhém.
- Chéng hién tugng két tta thi cap;

- Tac dung vGi NH4HF, tao mot phan HF.

- Tac dung v&i HCl, HEDP dé tao HF.

- Uc ché& &n mon kim loai.

- Tang muc do tiép xuc cta héa pham véi da via.

- Méi truong hoa tan, phan tan.

Bdng 2. Tiéu chi va hudng ddn la chon thanh phdn acid dé xi Iy viing cn ddy giéng ddi tugng cdt két [5, 6]

Tiéu chi lua chon
Do hoa tan trong HCl cao (> 20%)
Do tham cao (> 100 mD)
Ham lugng khoang thach anh cao (80%),
Ham lugng khoang sét thap (< 5%)
Ham lugng khoang felspar cao (> 20%)
Ham lugng khoang sét cao (> 10%)
Ham lugng sét chlorite cao (chia nhiéu Fe)
D6 tham thap (< 10 mD)
Ham lugng khoang sét thap (< 10%)
Ham lugng sét chlorite cao

1983
Hén hgp acid chinh
Chi dung acid HCI

Hén hgp bom sau xit ly

12% HCl, 3% HF 15% HCI
13,5% HCl, 1,5% HF
6,5% HCl, 1% HF
3% HCl, 1% HF

15% HCI
5% HCl cung phu gia khur sat
5% HCl cung phu gia khur sat

6% HCl, 1,5% HF
3% HCl, 0,5% HF

7,5% HCI/10% acid acetic
5% acid acetic

1990
Thanh phan khoang vat Nhiét Thanh phan ung véi cic khodng dé thim
do > 100 mD 20-100 mD <20 mD
+ Ham lugng thach anh cao (> 80%) <93°C 12% HCl, 3% HF 10% HCl, 2% HF 6% HCI, 1,5% HF
+ Ham lugng sét thap (< 10%) 7,5% HCl, 3% HF 6% HCl, 1% HF 4% HCl, 0,5% HF
+ Ham lugng khodng sét cao (> 10%) 10% HCl, 1,5% HF 8% HCl, 1% HF 6% HCl, 0,5% HF
+Ham lugng bot két thap (< 10%) 12% HCl, 1,5% HF 10% HCl, 1% HF 8% HCl, 0,5% HF
+Ham lugng khodang sét cao (>10%) 93¢ 10% HCl, 2% HF 6% HCl, 1,5% HF 6% HCl, 1,5% HF

+ Ham lugng bét két cao (> 10%)
+ Ham lugng khodang sét thap (< 10%)
+ Ham lugng bét két cao (> 10%)

6% HCl, 1% HF
8% HCl, 1% HF
10% HCI, 1% HF

4% HCl, 0,5% HF
6% HCl, 0,5% HF
8% HCl, 0,5% HF

4% HCl, 0,5% HF
6% HCl, 0,5% HF
8% HCl, 0,5% HF

cao kha nang phong nguia két tha thia cap va (i) nghién
cliu, b6 sung cac phu gia dé cai thién tinh tuong hop cda
hé héa pham véi dau thé va luu thé via.

2. Két qua nghién ctru va thao luan
2.1. Két qua nghién ciru hoan thién thanh phan hé acid

Dé& xU ly nhiém ban vé cd cho déi tugng via cat két,
thanh phan truyén théng thudng dugc sir dung la hén
hap acid HCI/HF. Thanh phan hé acid dé x{ ly ving can
day giéng cac via cat két sé dugc lua chon trén co sé cac
diéu kién cta giéng nhu: nhiét do, d6 tham, thanh phan
khoang vat (thach anh, sét). Cac tiéu chi va hudng dan lua
chon dugc néu tai Bang 2.
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Trén co s cac tiéu chi trén va can cd vao diéu kién cu
thé cla cac déi tugng cat két thudc md Bach HE va mé
Rong clia Vietsovpetro (Bang 3) cho thdy:

+ Céc doi tugng déu c6 ham lugng CaCO, thap, do
vay phai st dung thanh phan acid c¢6 chia HF dé xu ly
nhiém bdn vung can day giéng. Tuy nhién, d8i véi ddi
tugng Oligocene trén c¢6 ham lugng CaCO, cao hon (5 -
9%), do vay can luu y khi x{r ly phai c6 thém hé héa pham
tién xt ly 1a dung dich acid khéng c6 chita HF dé xtr ly, hoa
tan CaCO,, tranh hién tugng tao két tla CaF, khi tiép xtc
vGi hé hoa pham xU ly chinh (cé chdia HF). Nhin chung, d6i
V@i cac doi tugng trén, dé giam thiéu cac nguy co két tha
thut cap khong dang c6 (CaF,, KF..) trong x{ ly thudng sé
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Bdng 3. Cdc diéu kién chinh lién quan dén viéc lua chon thanh phdn hé acid dé xt Iy viing cgn ddy giéng ddi tuong cdt két cia mé Bach Hé, md Rong [7]

T Tén dac tinh
’ Miocene duéi
1 Thanh phan carbonate (%) 03-0,8
2 D6 tham trung binh (mD) 20
3 Thanh phan khoang sét (%) 10-13
4 Nhiét dé via (°C) 78-118
5 Ham lugng bot két (%) ‘;1(18‘2;2:9‘;)
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Hinh 1. Gidn do X-ray cda khodng sét kaolinite trucc va sau khi tdc dung véi dung dich acid trong diéu
kién nhiét d6 100°C, 3 gio: (a) Mdu kaolinite; (b) Kaolinite + HCl 10%; (c) Kaolinite + acid acetic 10%

Péi tugng khai thac

Oligocene trén Oligocene duéi
5-9 05-2
25 23,6
12-18 8-15
95-131 135-140
> 10% 15,4 - 19,3 (Bach H3)

st dung tép bom trudc 1a hé héa phdm tién x{r ly
vGi thanh phan dung dich acid khong chia HF.

+ Cac doi tugng cat két trén c6 do tham
trung binh tur 20 - 25 mD, tdc la nam trong
khoang 20 - 100 mD theo huéng dan tai Bang 2.
Doéng thdi, tiéu chi thanh phan khodng sét va bot
két cho thdy ham lugng cua 2 loai nay doi véi ca
3 d6i tugng déu > 10%. Theo cac két qua phan
tich thanh phan khoang vat cia mot s6 mau
da via thu thap tir mé Bach H6 va mé Réng cho
thay, thuc té€ ham lugng cac khodng sét con cao
hon nhiéu so véi téng ham lugng cac khoang sét
(chlorite, illite, montmorillonite, kaolinte...) va
c6 thé 1én tGi 40 - 50%. Nhu vay, d6i chi€u véi
hudng dan néu tai Bang 2, thanh phan chinh
(ham lugng HF, ty 1é HCI/HF) hé acid phtu hop la
0,5- 1% HF va 6 - 8% HCI.

+ Vé yéu t6 nhiét do, trong cac déi tugng
khai thac, tdng Miocene dudi c6 nhiét d6 thap
nhat (78 - 118 °C), con lai déu c6 nhiét dd cao
hon nhiét do ranh gidi dugc néu tai Bang 2 (>
93 °(C), nhu vay d6i véi cac giéng khai thac 6 via
cét két thudc mé Bach HE va mé Réng, néu nhiét
dé déy giéng < 93 °C 6 thé sit dung thanh phan
acid 0,5 - 1% HF + 6 - 8% HCI, con trong trudng
hop nhiét d6 day giéng > 93 °C c6 thé st dung
thanh phan acid 0,5% HF + 6% HCI. Déi véi cac
déi tugng via c6 ciu tao dang cat két b roi, lién
két kém thi can ti€p tuc gidm ham lugng HF dé
tranh su tac ddong qua muc cta HF téi cau trac
cla cac khoang vat.

Tuy nhién, d6i vai via cat két c6 chia ham
lugng sét cao, khi s&r dung cac acid manh nhu
HCI c6 thé gay ra su pha hdy qua muc cdu tric
clia sét, tao ra hién tugng sap |6 thanh hé va tao
ra cac hat min, di chuyén gay bit nhét viing can
day giéng lam giam hiéu qua xt ly. Nghién ctu
[8] cho thdy cac loai khoang nhu: illite, kaolinite,
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Bding 4. Két qud thi nghiém vé khd ndng phong ngira két tia thir cdp cdc hap chdt cia AP+, Fe* cda hé dung dich acid DMC-3

. R Néng d6 Fe** con lai trong Néng d6 APB+ con lai trong
Nong do Al**/Fe?t pH . , o . . i
T ban d3u sau thi nghiém dung dich sau thi nghiém dung dich sau thi nghiém
ghis Hé HV-HF Hé acid DMC-3 Hé HV-HF Hé acid DMC-3
3 210 471 172 484
1
>00 ppm 5 206 464 105 482
454 282
, 1,000 ppm 3 5 950 8 930
5 352 902 224 913
5 000 o 3 1.232 1.965 865 1.935
SOUPP 5 1.026 1.835 785 1.818
3 2.745 4.940 2,654 4.885
4 .
>:000 ppm 5 2,467 4754 2243 4654
s 10.000 oo 3 5354 9.810 6.023 9.660
SO0 PP 5 4.863 9.435 5.232 9.524

chlorite, montmorillonite va zeolite dugc coi la
rat nhay cadm vai tac déng clia acid manh nhu:
HCl, nén dé v& vun, phan tan, sau do di chuyén
gay bit nhét khoang rébng da via. HCl tham gia
trao d6i proton (H*) véi cac cation trong 6 mang
sét (Al, Fe, Ca, Mg...) lam thay d8i cdu tric ca
sét. Tuy vao muc do proton héa ma cau trdc clia
sét c6 thé bi bién dang hodc pha hiy hoan toan.
Thong thuong, & diéu kién nhiét do6 cang cao
muc do tuong tac cda HCl véi khodng sét cang
manh. Hinh 1 thé hién gidn d6 X-ray cla cac
mau sét kaolinite trudc va sau khi tac dung vai
dung dich HCl 10% va dung dich acid acetic 10%
trong diéu kién nhiét do 100 °C, thai gian phan
ung 3 gid. K&t qua thi nghiém cho thay, so véi
mau kaolinite ban dau, sau khi phan Gng véi acid
acetic cuong do cac peak dac trung cho khodng
sét kaolinite bi gidm khéng dang k& nhung
trong trudng hgp phéan Ung véi HCl, cudng do
clia cac peak nay da giam manh. Nhu vay, trong
trudng hop phén tng véi HCl, ciu trac khoang
sét kaolinite da bi pha hily manh. TU cac két qua
nghién ctu trén va kinh nghiém thuc té€ lya chon
hé acid cho xtt ly ving can déy giéng céc via cat
két c6 chia cac khoéng sét nhay cam véi acid HCI
(nhu illite, kaolinite, chlorite, montmorillonite,
zeolite) cho thdy can phai thay thé mot phan
hodac toan bé HCl bang acid hiiu co (acid acetic,
formicg, citric...) [9].

25:75 25:75
3% DMC-non-emulsifier 5% DMC-non-emulsifier

Nhu vay, trong giai doan khai thac cudi, di
VvGi cac déi tuong cat két thudc moé Bach HE va

mo6 Rong clia Vietsovpetro, thanh phan cua hé

Hinh 2. Hinh dnh cdc mau nhii tuong ctia hé acid DMC-3 (vdi cdc nong dé DMC-nonemulsifier khdc acid x ly chinh can hoan thién theo huéng giam
nhau) vdi ddu tho giéng 2007/RP-2 sau khi 6n dinh nhiét & 80°C va phdn con lai trén sang 100 mesh . R . . ) .. N

(1716 acid DVIC-3/ddu 2007/RP-2 = 25/75 V) nong d6 HF xudng con 0,5 - 1%, ngoai ra can thay
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th& mét phan hoac toan bd HCl bang cac acid hitu co (nhu
formic, acetic, citric...) d€ gidm thiéu su pha hdy qua muc
cla HCl lén cac khoédng sét, dac biét trong diéu kién nhiét
dd giéng > 93 °C va co6 chia nhiéu cac khoang sét nhay
cam véi HCl trong thanh phan da via (nhu illite, kaolinite,
chlorite...).

2.2. Két qud nghién citu hoan thién nhdm nédng cao khd
néng phéng ngtra két tua thir cdp

Trong hé héa phdm néu tai Bang 1, thanh phan chinh
dong vai trd ngan ngua két tda tha cap la HEDP. Mac du
két qua nghién ctiu cho thay hiéu qua phong ngura két ttia
thi cap chi dat trén 70% so véi khi khéng st dung chat
chelate HEDP [4]. Vi vy, trong giai doan khai thac cu6i khi
ap suat via suy giam manbh, thai gian goi dong sau xt ly
kéo dai, cac acid luu lai trong via lau han nén nguy co gay
két thia thu cap cac sdn pham phan ing giira da via vdi cac
acid sé cang cao hon. Do vay, 2 co ché nang cao hiéu qua
phong chéng két tda thi cap da dugc nghién cdu va ap
dung. Ca ché thi nhat la bé sung thém vao hé héa pham
3 - 5% acid acetic. Theo tai liéu [10], Al(OH), bét dau két
tha khi pH = 4, Fe(OH), bat dau két tda khi pH = 2,3. Viéc
b6 sung acid acetic sé tao hiéu ting dém, gilr cho pH clia
dung dich sau phan Ung & muc thap (pH < 4) dé han ché
cac két tia ctia Al(OH),, Fe(OH),. Co ché th hai la st dung
chat chelate chuyén dung DMC-PSP. Thanh phan chinh
cla chat chelate nay la hydroxycarboxylic acid, cac chat
chelate c6 chira cdc nhém chiic -COO-, NH-... c6 kha nang
cao tao hgp chat phuiic bén, tan trong nudc véi cacion AP+,
Fe3*, Ca?*, Mg?*. Thanh phan hé héa pham dugc sir dung
dé danh gia hiéu qua phong ngura két tda th cdp nhu
sau (hé acid DMC-3): CH,COOH 5%, HCOOH 12%, chelate
DMC-PSP 4%, chat hoat dong bé mét - 2%, NH,HF_ - 0,71%
(dé tao ra 0,5% HF) va NH,Cl 5%. Két qua danh gia sy phu
thudc ndng dé cac AP+, Fe** con lai & trong dung dich co
gia tri pH khac nhau néu tai Bang 4. Két qua cho thay, hé
HV-HF trudc day chi cé kha nang gitrlai 41 - 62% Fe3* va 21
- 60% AIP* trong dung dich, trong khi d6 hé acid DMC-3 c6
kha nang gilr lai 90,2 - 98,1% hai loai ion nay trong dung
dich. Nhu vay, hé héa phdm mdi véi viéc bé sung phu gia
chelate DMC-PSP da gitip nang cao han nhiéu kha nang
phong ngtra két tda thi cap so véi hé héa pham HV-HF.

2.3. Két qud nghién ctiu hoan thién nhdm néng cao tinh
tuong hop ctia hé héa phdm véi luu thé via

Mot trong cac yéu cau quan trong doi véi cac hé
héa pham x{ ly vung can day giéng la can dam bao
tinh tueng hgp véi luu thé via (dau thé, nudc via...). Tinh

tuang hop dugc hiéu la cac hé hdéa phdm khong dugc tao
két tda, tao nhi tuong vai luu thé via. Dén nay, cac thanh
phan acid hién dang st dung tai Vietsovpetro chua cha
trong dén kha nang tuang hop vai luu thé via. Thuc té,
trong hé héa phdm HV-HF néu tai Bdng 1 cling khéng c6
thanh phan héa pham dé dam bdo tinh tucng hop véi
luu thé via. Vi vay, trong thanh phan cta hé héa phim
hoan thién da bé sung thém phu gia chéng tao nhi
DMC-nonemulsifier. Dy la phu gia trén co s& chat hoat
dong bé mat khéng ion (non-ionic surfactant) va dung
méi dong hoa tan. Co ché tac dong clia chat pha nha la
lam gidm suic cang bé mat trén ranh gidi pha, hoac lam
giam kha nang tao nhi clia cac chat 6n dinh tu nhién c6
trong thanh phan ctia dau thé. Viéc danh gia tinh tuong
hop clia hé héa pham vai diu thé giéng 2005/RP-2 dugc
tién hanh theo Tiéu chudn API RP 42 [11] vdi cac ty |é thé
tich dau thé/acid khac nhau va nong 6 DMC-nonemul-
sifier khac nhau (0 - 7%). Hinh 2 néu két qua danh gia
trong trudng hop ty 1é thé tich dau thé/acid = 75/25. Két
qua thi nghiém cho thdy, khi trén hé hda pham véi dau
thé theo ty 1& khac nhau (trong trudng hgp khéng bé
sung thém chat chéng tao nhi DMC-nonemulsifier), tao
thanh & dang nhii tuong bén viing, khéng bi tach (hoac
chi tach 1 phan) sau 120 phut & nhiét d6 80 °C. Khi bé
sung thém chat ch6ng tao nhi DMC-nonemulsifier vao
hén hgp acid, dau néi trén thi nha da tach mot phan (6
néng dé DMC-nonemulsifier 2%) dén tach hoan toan (&
néng dé DMC-nonemulsifier 3 - 7%), trong d6 qua trinh
tach nha dién ra nhanh, ré rang nhat & nong dé DMC-
nonemulsifier 5%. H6n hgp sau d6 dé dang di qua sang
100 mesh, khéng tao ra hén hgp c6 d6 nhét 16n. Nhu vay,
vGi ham lugng chét chéng tao nhi DMC-nonemulsifier
3 - 7%, hé hoa phdm khéng nhiing tuong hop véi dau
thé ma con c6 kha nang pha nhi tuang khi tiép xuc voi
luu thé via.

2.4. Két qua ddnh gid kha ndng phuc héi @6 thdm mau
16i trén thiét bi mé hinh via sau khi xir ly bdng hé héa
phdm

Kha nang phuc héi d6 tham mau 16i trén thiét bi mé
hinh via dugc tién hanh danh gia nhu sau:

- Bom béo hoa dau cho mau 16i bang 5 1an thé tich 16
rong (Vr) theo chiéu thuan, xac dinh hé s6 K ;

- Bom dung dich d€ mé phéng tao nhiém ban vé co:

+ Dung dich A: CaCl, 5g/1 + FeCl, 5g/l, thé tich bom
1Vr;

+ Dung dich B: Na,CO, 5g/I + Na,SO, 2,5g/I + NaOH
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2,5g/l, thé tich bom 1Vr, hodc bom cho t6i khi xuét hién
két tha & dau ra;

- Luu gitr mé hinh via & diéu kién via trong 2 - 3 gig;

- Bom dau mé phéng qua mau 16i theo chiéu thuan,
xac dinh d6 tham K ;

- Bom dung dich NH,Cl theo chiéu nghich, thé tich
bom 2Vr;

- Bom hé héa pham tién xtr ly theo chiéu nghich, thé
tich bom 2Vr;

- Bom hé héa phdm xu ly chinh theo chiéu nghich,
thé tich bom 3Vr;

- Luu gilt mé hinh via & di€u kién via trong 60 phut;

- Bom dung dich NH,Cl theo chiéu nghich, thé tich
bom 2Vr;

- Bom ddy ddu mé phdng theo chiéu thuan, xac dinh
d6 tham K,.

Tinh hé s6 phuc héi d6 thadm ctia mau 16i theo cong
thiic: K, = K/I(K,+ K,)/2] x 100%

Cac hé héa pham dugc st dung trong thi nghiém cé
thanh phan nhu sau: Hé hoa pham tién xd ly acid DMC-0
(Ia hé acid DMC-3 khong c6 NH,HF.) va hé héa pham xur ly
chinh acid DMC-3. Ngoai ra, vdi vai trd dung dich bom day
strdung dung dich NH,Cl 5%.

Bang 5 trinh bay két qua thi nghiém trén 2 mau cat
két thudc mé Bach HS va mé Réng sau khi xir ly bang hé
héa pham hoan thién (mau BH19 va R-32), d6ng thdi so
sanh két qua danh gia hé s6 phuc hoi d6 tham cta hé
héa pham hoan thién véi hé héa pham tai Bang 1 [4].
Két qua thi nghiém cho thay, hé héa pham hoan thién
c6 hiéu qua phuc héi d6 thdm cao han han so véi hé
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Hinh 3. Su thay d6i ndng dg cdc ion trong dung dich di qua mdu I6i sau khi xir Iy béng hé
hda phdm t6i uu
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Bang 5. Két qud xdc dinh hé s6 phuc héi dg thdm mdu 16i trén thiét bi mé hinh via sau khi xt Iy béng hé cdc hé héa pham

Théng tin mau

BH-16 - MAu so sanh [4]

T

R-32
Miocene

BH-19
Oligocene

Oligocene

Dai tugng

2
3
4
5
6

114,5

40,9

D6 tham khi (mD)
Nhiét d6 (°C)
Ap suét (atm)

100

120

130

100
13,897

100
10,549

100
58,6

D6 tham dau ban dau (K)

Thu tu danh gia

M6 phéng nhiém ban vé co: 1 Vieng dung dich A va 1 Visngdung dich B

7
8

3,772

2,204

44

D6 thdm dau sau khi mé phdng nhiém ban Kz (mD)

+ Acid mudi (10% HCl + 5% CHsCOOH): 2Vo
+ Acid HV-HF: 3V, (tao ra 1,5% HF)

+ Dling dé phan tng:
15 - 30 phut
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9

+ Duing dé phan ting: 60 phat

+ NH4Cl 5% - 2Vo

+ Duing dé phan tng: 30 - 60 phat

+ NH4Cl 5% - 2Vo

Do thdm dau sau khi xt ly Ks (mD)

Hé s6 phuc hoi d6 tham

13,385

9,925

28

10

151,5

155,66

89

Ks/[( K1+ K2)/2] X 100%

K ph
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héa phdm HV-HF. Hé s6 phuc héi d6 thdm mau 16i cla
hé héa phdm hoan thién cao gap 1,7 1an so véi hé hoa
pham HV-HF.

Trong qua trinh thi nghiém, tién hanh thu thap céac
mau dung dich bam qua mau 16i va tién hanh phan tich
thanh phan cacion AP+, Fe**, Ca?*, Mg, Si** bang phuang
phap ICP-MS. Két qua phan tich thanh phan cac ion trong
qua trinh bom céc dung dich trén Hinh 3 cho thay, khi phan
Ung vdéi acid, lugng I6n cac ion APPY, Fe3* tir cac khodng sét
da dugc giai phong va hoa tan vao dung dich, néng d6 cac
ion nay Ién t&i 3.700 ppm Al**, 9.960 ppm Fe*. Cac dung
dich di ra ti mau 16i c6 mau trong sudt, khéng quan sat
thay hién tugng két tla.

Nhu vay, khi danh gia kha nang phuc hoi @6 tham trén
mau 16i, két qua thi nghiém cho thay cac hé héa pham co
kha nang t6ét trong viéc xu ly, loai trir cdc nhiém bén vo
co. Két qua phan tich ham lugng cac ion trong dung dich
sau phan Ung clng gian tiép cho thdy hé héa pham hoan
thién c6 phong nguia két tua thi cap rat tét.

2.5. Két qua thir nghiém hé héa phdm tai giéng 2001BB/
BK-2 thuéc mé Bach Hé ciia Vietsovpetro

Giéng 2001BB thudc gian BK-2, thudc mé Bach HE cla
Vietsovpetro, gi€éng khai thac & tang Miocene dudi bing
phuong phép gaslift, bat dau tirngay 12/1/2019. Luu lugng
khai thac dau trung binh thang 2/2019 1a 39,12 tan dau/
ngay, dé ngap nudc la 1%. Vao thang 9/2019, sdn lugng
khai thac dau suy giam con 26,15 tan/ngay, d6 ngap nudc
2,8%. Theo két qua khéo sét, giéng c6 hé s6 nhiém ban (hé
s6 skin) 1a +8,5, nhiét d6 via la 112 °C, ap suat via 140 atm.
Nhu vay c6 thé thay rang san lugng khai thac cta giéng bi
suy gidam manh, ving can déy giéng c6 bi nhiém ban.

Trén cd s& cac théng s6 cla giéng, Vietsovpetro va
PVChem d3 Iua chon thanh phan héa phdm dé xu ly ving
can day giéng véi muc dich phuc héi va nang cao hiéu qua
khai thac dau. Ngay 1/10/2019, Vietsovpetro va PVChem
da tién hanh x{ ly tai giéng khoan. Trinh ty va thé tich cac
dung dich st dung dé x{ ly néu tai BAng 6. Ddng thai cac
thong s6 lam viéc cla giéng trudc va sau khi xt ly dugc
néu tai Hinh 4.

Bdng 6. Trinh tu bom cdc dung dich d€ xir Iy viing cdn ddy giéng tai giéng 2001BB/MSP2

Thai gian Mb ta cong viéc
Lap dudng 6ng tur tau [én gian BK-2. Ep thir kin dudng
1/10/2019 v e < . e .
Ong vai ap suat 300 atm trong thai gian 10 phut.
12:55-13:15 ‘ M .
Puong ong kin.
1315 - 13:25 Df)ng ngoai can. Bom bgng mdy bom SSP-500 vao
can khai thac Vi= 4 m3 diesel.
Dong ngoai can. Bom bang may bom SSP-500 vao
13:25-13:48  can khai thac V2= 7 m? dung dich dém (can khai thac
va long giéng kin).
) ) Doéng ngoai can. Bom bang may bom SSP-500 vao
13:48-14:00 can khai thac Vs =3 m3. DMC-deorganic.
14:05 - 14:41 Dong ngoai can. Bom bang may bom SSP-500 vao
‘ ‘ can khai thac Va= 6 m* hé héa pham tién xdr ly.
14:41 - 14:45 Doéng ngoai can. Bom bang may bom SSP-500 vao
) ) can khai thac Vs = 2 m3 dung dich dém.

14:45 - 15:42 Doéng ngoai can. Bom bang may bom SSP-500 vao
) ' can khai thac Ve= 11 m3 hé héa pham xtr Iy chinh
15:42 - 16:30 D:)ng ngoa! can. Bom bang may bdrn SSP-500 vao

can khai thac V;=8 m3 dung dich dém.
16:30-17:30  Chd 1 gid dé phan ung.
Tu17:30 Goi dong Vgaslift = 25.000 m3/ngay.

Muc dich

Kiém tra thar d6 kin khi lap dat hé théng bom héa phdm
vao giéng.

Dung dich dém la dung dich NH4Cl 5% + chat chéng tao
nhi DMC-nonemulsifier 5%.

Muc dich: Kiém tra d6 kin cla thiét bi long giéng, thir d6
ti€p nhan cla giéng.

DMC-deorganic ¢6 thanh phan la cac dung méi hiu co
¢6 tac dung hoa tan cac nhiém bén hitu co dé lam sach
bé mat da via, tao diéu kién thuan lgi cho hé acid xu ly,
hoa tan nhiém ban vé ca.

Hé hoa pham tién x{ ly c6 thanh phan HCl 3%, HCOOH
10%, CH3COOH 5%, NH4Cl 5%, chat chelate DMC-PSP 4%,
chat hoat ddng bé mat 2%, chat chéng tao nhi DMC-
nonemulsifier 5%, chat Uc ché an mon 3% (hé acid cé st
dung acid hiru co dé thay thé cho 1 phan HCl nhdm gidm
tac dong qua muic ctia HCl [én khodng sét).

Muc dich: @& hoa tan 1dng dong muéi, thanh phan CaCOs
trong da via.

Dung dich dém dé ngén cach gitta cac dung dich xt ly.

Thanh phan tuong tu nhu hé héa phdm tién xu ly +
NH4HF2 0,71% (dé€ tao ra 0,5% HF).

Muc dich: La dung dich xt Iy chinh cac nhiém bén vé co:
sét, SiOs...

Bom day cac dung dich xt ly vao via.

Duing dé€ cac hé héa phdm phén Ung, hoa tan cac nhiém
ban.
Dua giéng hoat déng tré lai.
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90 4 San lugng khai thac dau (tdn/ngay) e 90
% —— Ham lugng nudc trong dau (%) Ngay xdrly 1/10/2019 80
—— Luu lugng gaslift, x1000m*/ngay : i
70 Trudc khi xt Iy : Sauxirly 70 o
= Skt T - i\g
2 60 L 60 =
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12/26/2018 3/16/2019 6/4/2019 8/23/2019 11/11/2019 1/30/2020 4/19/2020 7/8/2020

Thei gian

Hinh 4. Ddng thdi cdc thong s6'lam viéc cia giéng 2001BB/BK-2 trudc va sau khi x(r Iy

K&t qua theo dbi cac théng sé lam viéc clia giéng sau
khi x(tly cho thdy, hé hoa phdm da gitp san lugng khai thac
cla giéng tang va duy tri n dinh trong thai gian 9 thang
qua (tur thang 11/2019 dén thang 12/2020). Cac thong s6
lam viéc khac cta giéng vé ca ban gilt 6n dinh so véi trudc
khi xt ly. Theo tinh toan so b, téng lugng dau khai thac
thém la han 1.925 tan. Nhu vay, vai cac két qua thir nghiém
budc dau tai md da cho thdy hé héa pham phat huy dugc
hiéu qua xU ly cac nhiém ban vé ca. Tuy nhién, can tiép tuc
theo déi, danh gia va thir nghiém trén cac giéng khac dé
diéu chinh, t6i uu thanh phan ctia hé héa pham.

3. Két luan

Két qua nghién ctiu hoan thién hé héa pham dé xu ly
cac nhiém ban vo co déi vai déi tugng cét két tai mé Bach
HS va md Réng cho thay:

- Can gidam ham lugng HF trong thanh phan cla
dung dich acid xt ly chinh xu6ng con 0,5 - 1%, d6i véi cac
daéi tugng b rai, c6 kha nang lién két kém thi nong d6 HF
can giam hon n(a;

- Khi b8 sung phu gia chéng tao nha da khac phuc
dugc hién tugng khong tuang hgp ctia hé héa pham véi
dau via. Phu gia chéng két ta thi cdp da dam bao kha
nang gir 90,2 - 98,3% cac ion Al**, Fe3* con lai & trong
dung dich, qua dé da nang cao dang ké kha nang chéng
két tda thu cap.
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- Két qua danh gia trén mé hinh via cho thay hé sé
phuc héi d6 tham mau 16i ctia hé héa pham hoan thién
cao gdp 1,7 1an so véi hé hdoa phadm trén ca s& HV-HF.

- Két qua ap dung thi nghiém ban dau tai giéng
2001BB/BK-2 da cho két qua tich cuc ban dau, can tiép tuc
thr nghiém & cac giéng khéac dé diéu chinh, t6i uu thanh
phan héa pham.

L&i cam on

Nhém tac gid tran trong cdm on B6 Cong Thuong,
Lién doanh Viét - Nga “Vietsovpetro” ho trg thuc hién
cong trinh nghién ctiu nay. Nghién ctiu dugc tai trg bai
Chuong trinh Khoa hoc va Céng nghé trong diém cap
quéc gia phuc vu d6i mdi, hién dai héa cong nghé khai
thac va ché bién khoang san dén nam 2025 - B6 Cong
Thuaong trong khudn khé Du dn San xuat thir nghiém ma
sO SXTN.03.2018/DMCNKK.
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RESEARCH TO COMPLETE THE CHEMICAL SYSTEM
FOR TREATING INORGANIC DAMAGE IN NEAR-WELLBORE
SANDSTONE FORMATION TO IMPROVE OIL PRODUCTION

Le Van Cong™?, Pham Ngoc Son', Do Thanh Trung', Nguyen Van Ngo', Nguyen Quoc Dung?
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2Hanoi University of Science and Technology
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Summary

Using chemical systems for near-wellbore treatment to eliminate inorganic damage is an effective solution to restore oil and gas
productivity and improve the efficiency of production. However, in the final stage of the fields, due to reservoir pressure decline, increased
water content in oil produced and the changing properties of crude oil, the chemical systems need to be investigated and improved accordingly.
The paper presents the results of a research on completing the chemical systems for near-wellbore treatment in sandstone formation of Bach
Ho and Rong fields by optimising the composition of acids in the chemical systems, adding additives to inhibit secondary precipitation and
improve the compatibility with formation fluids.

Key words: Acidising treatment, near-wellbore, sandstone, inorganic damage, improve oil production.
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