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Tom tat

Bai bdo gidi thiéu qua trinh hoan thién hé héa pham xit Iy acid viing can ddy giéng via cat két tai cdc md Bach HG va Rong ca Lién
doanh Viét - Nga“Vietsovpetro”. Thanh phan chinh clia hé acid (ham lugng HF va ty 1é HCI/HF) dugc cai thién theo hudng tiép thu thanh
tuu khoa hoc cong nghé dugc ap dung cho d6i tugng da cat két; ting kha nang phong ngira két tda thi cp cac san pham khong mong
mudn tur Fe(111) va Al(II1). Trén co s& do, nhom tac gia dé xuat hudng tiép tuc hoan thién hé acid va cong nghé trién khai phd hop véi giai

doan cudi doi mo.

Tuwrkhéa: X Iy acid, ving cén day giéng, chong keét tda thi cap.

1. Giéi thiéu

Cong nghé xt ly viing can day giéng néi chung va xu
ly acid viing can day giéng noi riéng giup phuc héi nang
suat khai thac giéng sau thdi gian khai thac. D& xtr ly acid
via cat két, cac cong ty dau khi thudng st dung kiéu hé
acid c6 thanh phan nhutrong Bang 1.

HF ¢6 vai trd chinh trong hoa tan nhiém ban vé co tu
cac alumosilicate (cac loai khodng sét, cac khoang thudc
ho feldspar...) va SiO,. Qua trinh tuong tac ctia HF véi alu-
mosilicate va SiO,, cac ion AP, Si*t, Ca’*, Mg, Fe*', Fe*,
Na', K'™... dugc gidi phdng va clng véi viéc pH clia dung
dich tdng, mét s6 chat méi khé tan hodc it tan dugc hinh
thanh trong dung dich acid sau phan ting. Trong s6 d6 c6
H,SiF, va cac phuic chat chira F- nhu: AIF?*, AIF*, AIF,, AIF >
... Phan Ging thi cap trong trudng hgp xuat hién cac ion
Na*, K*, Ca* sé tao cac chat két tia nhu Na,SiF,, Na,AlF,
K,SiF,, CaSiF,... Su hinh thanh vét liéu két tta trong
khéng gian rdng méi dugc giai phong khoi alumosilicate
sé gay bit nhét. HCl dugc b sung dé gidi quyét van dé
day can bang phan ing vé phia kho tao cac chat két taa,
trong d6 c6 cac chat Na,SiF,, Na,AIF, K SiF,, CaSiF, nay.
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T8 hop HCl + HF trd thanh thanh phan chinh cda hén hgp
acid vdi tén goi “Mud acid”. Mot san phdm khac cia phan
(ng gilra HF véi alumosilicate la SiO,, dugc tao ra va ton
tai dugi dang hat rat min hap phu trén bé mat kénh dan,
hodc c6 thé dudi dang Si(OH), két tua bit lai mot phéan cac
khoang rong.

Dén nay chua cé phuang phap gitip ngan can su hinh
thanh cac két tla nay. Acid acetic va chat kiém soat két
tha tha cap déu gop phan vao viéc chong két tha thi cap
cac san phdm khong mong mudn. Chat tic ché &n mon va
trg Uic ché cho nhiét do cao c6 chic nang gidm thiéu su
an mon thép clia hé héa pham acid déi véi thiét bi dung
trong tang chua, van chuyén; trong bom hén hgp acid
vao vung can day giéng.

XU ly acid viing can day giéng via cat két bang kiéu hé
acid c6 thanh phan chinh [a HCl + HF, phu thuéc chinh vao
viéc lua chon thanh phan hop ly ctia hé acid trong diéu
kién cu thé clia d6i tugng da via du kién dugc xt ly. Ngoai
kinh nghiém lién quan t&i su hiéu biét, danh gia kha nang
phén (ing clia hé acid véi da via, su thay déi diéu kién via,
khi chon thanh phan hén hgp acid x{ ly, can tap trung
vao: (i) chon thanh phan chinh ctia hé acid (ham lugng HF
va ty 1& HCI/HF); (i) két tia thi cap cac sén phdm khéng
mong mudén; (iii) an mon, va (iv) nhiét dé day giéng. Bai
bédo nay dé cap tdi viéc lua chon thanh phan chinh ctia hé
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acid (ham lugng HF va ty 1& HCI/HF); (ii) két tha thi cdp cac
san pham khéng mong muén.

2. Két qua nghién cuu va thao luan

2.1. Qud trinh va két qua hoan thién thanh phdn chinh yéu
ctia hé acid cho xir ly viing cén ddy giéng & Vietsovpetro

Tai Vietsovpetro, viéc xtr ly acid vung can day giéng
dugc tién hanh lan dau tién tai giéng khai thac 41/MSP-
1 mé Bach HS vao nam 1988 (véi md Rong giéng dau
tién dugc thi nghiém la giéng 303 RP2 vao 11/2003).
Viéc xU ly vung can day giéng tai mé Bach HS thuc su
bung né trong giai doan 1992 - 1996 vdi tan suat xu ly
tu 5 - 16 giéng/nam. Trong giai doan 1988 - 1999, Viet-
sovpetro thir nghiém tng dung nhiéu kiéu hé acid khac
nhau nhu: acid muéi, acid sét, acid mudi + acid sét, nh(
tuong dau - acid (géc acid sét), polymer acid, vi nhi
tuong acid, acid + hdéa pham DMC... Pa s6 cac giéng
con dugc khai thac & ché dé tu phun, chi mét luong
nhé giéng dugc chuyén sang van hanh khai thac theo
phuong phép gaslift. Trong giai doan nay, Vietsovpetro
dua ra hudng dan tam thai cho xtrly ving can day giéng
(Huéng dan RD 32-90 nam 1990) [1], nhung chua dua
ra thanh phan khuyén duing vé ty |é cac cau ti trong hé
héa pham.

Nam 2001, Vietsovpetro bién soan va ban hanh dua
vao st dung Hudéng dan chinh thic cho x ly viing cén
day giéng, RD SP 66/2001 [2]. Hudng dan nay c6 déi
tugng dia chat bao trum ca déi tugng cat két, doi tuong

mong phong hoda va c6 da thanh phan khuyén dung cua
cac cau ti trong hé héa pham. Trén co s& Hudng dan RD
SP 66/2001, Vietsovpetro bién soan Hudng dan RD SP
66/2006 [3], trong dé bd phan st dung phuong phép goi
dong bang hé héa phdm DMC (XP1+XP2) c6 trong Hudng
dan RD SP 66/2001.

Theo cadc Hudng dan RD SP 66/2001 va 66/2006, dé xu
ly acid d6i tugng cat két, Vietsovpetro sir dung phoi hop
hé acid trén ca s& acid HCl (con dugc goi la acid mudi) va
hé acid trén co s hén hop acid HCl + HF (con dugc goi la
acid sét) c6 thanh phan nhutrong Bang 2.

Qua trinh hoan thién thanh phan chinh yéu ctia hé
acid cho x{ ly viing can day giéng via cét két & Vietsov-
petro ké thita cac nghién ctu va kinh nghiém cua céac
c6ng ty dich vu trén thé gi6i dé ap dung vao diéu kién cu
thé tai cdc mod Bach HS va Rang (Bang 3). Khi da via c6 do
hoa tan trong HCl cao (> 20%) chi can dung HCI dé x{ ly;
con khi dé hoa tan nay thap (< 20%) mdi can dung hén
hgp chira HCI va HF. Vi d4 via tan t6t trong HCl thudng
chidia ham lugng khoang carbonate cao va vat liéu nhiém
ban vé co cling la khodng carbonate, nén chi can dung
HCl cling du dé loai trir. Con ddi véi da via chda nhiéu
alumosilicate va it carbonate, thi vat liéu nhiém ban vé co
cling chia chu yéu alumosilicate. D€ loai trit nhiém ban
vO €O trong trudng hgp nay bat budc phai dung acid HF.
Tuy thudc vao d6 tham va thanh phan khoang vat da via,
khuyén cdo lua chon néng d6 “Mud acid”. Chdng han, khi
dé via c6 d6 thdm cao (> 100 mD), véi da cé ham lugng

Bdng 1. Thanh phdn dién hinh cia hé acid cho xit Iy viing cn ddy giéng via cdt két

1T Tén cau ti
1 Acid HCI

Chuiic nang chinh

Nang cao ty 1& HCI/HF dé giam thiéu két t0a thir cap; hoa tan khoang vat

carbonate

2  AcidHF

3 Acid acetic

4 | Chatkiém soat két tha thi cap

5  Chat tic ché an mon va trg tc ché cho nhiét d6 cao
6 | Chathoat dong bé mat

7 Nudcky thuat

Hoa tan nhiém ban tir alumosilicate (cac loai khoang vat sét, feldspar), SiOz
Tao hiéu ting dém gilt pH & muc thap ngan ngura két tua gel Fe(OH);
Chdng két taa tur Fe(lll) va Al(I)

Giadm thiéu su dn mon thép clia hé héa pham

Tang tinh ti€p xuc cda acid vSi bé mat khéng gian rong da via

Moi trudng phan tan

Bdng 2. Thanh phdn cdc hé acid mudi va acid sét theo Hudng dén RD SP 66/2001 va RD SP 66/2006

1T Thanh phan

1 HCl

2 HF

3 CHsCOOH

4 ATMP (Aminotris methylene phosphonic acid)
5 Chat Gic ché an mon

6 Chat hoat dong bé mat

7 Nudéc

Néng dé (%)
Acid mudi Acid sét

10-15 8-10

- 3-5
2-5 2-5
1-2 1-2
1-5 1-5
0,5-1 -

Cho d0 100% Cho dd 100%
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Bding 3. Hudng dan lua chon thanh phén chinh yéu cda hdn hop acid dugc thira nhdn rong rai

Theo tiéu chi nam 1983
Hén hgp acid chinh
Chidung acid HCI

Tiéu chi lua chon
Do hoa tan trong HCl cao (> 20%)
P tham cao (> 100 mD)

Hén hgp acid tién trudc xi ly

Ham lugng khodng thach anh cao (> 80%) 12% HCl, 3% HF 15% HClI
Ham lugng khoang sét thap (< 5%)
Ham lugng khoang feldspar cao (> 20%) 13,5% HCl, 1,5% HF 15% HCl

Ham lugng khodng sét cao (> 10%)

Ham lugng sét chlorite cao (chia nhiéu Fe)
P tham thap (< 10 mD)

Ham lugng khoang sét thap (< 10%)

Ham lugng sét chlorite cao (chia nhiéu Fe)

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

5% HCI cung phu gia khtr sat
5% HCI cuing phu gia khtr sat

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

7,5% HCl hodc 10% acid acetic
5% acid acetic
Theo tiéu chi nam 1990
Thanh phan acid chinh gén véi khoang dé tham

Nhiét do Thanh phan khoang vat, tram tich
> 100 mD 20-100mD <20mD

Ham lugng thach anh > 80%

. e 12% HCl, 3% HF 10% HCl, 2% HF 6% HCl, 1,5% HF
Ham lugng sét thap < 10%
Ham lugng sét cao > 10%

. ong N ? 7,5% HCl, 3% HF 6% HCI, 1% HF 4% HCl, 0,5% HF

<93°C Ham lugng bot két thap < 10%

Ham lugng sét cao > 10%

N ong N ? 10% HCl, 1,5% HF 8% HCI, 1% HF 6% HCI, 0,5% HF
Ham lugng bot két cao > 10%
Ham lugng sét thap < 10%

am ong setthap = 5% 12% HCI, 1,5% HF 10% HCI, 1% HF 8% HC, 0,5% HF
Ham lugng bot két cao > 10%
Ham lugng thach anh > 80%

. L 10% HCl, 2% HF 6% HCl, 1,5% HF 6% HCl, 1,5% HF
Ham lugng sét thap < 10%
Ham lugng sét cao > 10%

. N 6% HCI, 1% HF 4% HCl, 0,5% HF 4% HCl, 0,5% HF

5 93°C Ham lugng boét két thap < 10%

Ham lugng sét cao > 10%
Ham luong bot két cao > 10%
Ham lugng sét thap < 10%
Ham luong bot két cao > 10%

thach anh cao (> 80%) va ham lugng khoang sét thap (<
5%), c6 thé dung “Mud acid” vi néng d6 da (HF = 3%),
tic c6 thanh phan 12% HCl + 3% HF va ty 1&é HCI/HF = 4;
véi da via chita ham lugng khodng feldspat cao (> 20%),
nén dung “Mud acid” & muc Y2 néng dé (1,5% HF), nhung
tang ty 1&é HCI/HF 1én thanh 9; vé&i d4 via chiia ham lugng
khoang sét cao (> 10%), “Mud acid” & mic 1/3 néng do
(1% HF) dugc khuyén dung véi ty 1& HCI/HF tdng lén
thanh 6,5.

G trudng hop da via chifa ham lugng khoang feld-
spar cao (> 20%), viéc ha thap néng d6 HF va tang HCI/HF
c6 cung muc dich han ché két tua thi cap cta cac mudi
Na,SiF, K,SiF,, Na3AIF6, K3AIF6... PaGi vai da via chira ham
lugng khoang sét cao (> 10%), viéc ha thap nong dé HF
va tang HCI/HF ngoai muc dich han ché két tda thu cap
cla cac hgp chat AI(OH)3, AIF(OH)Z, AIFZ(OH), AIF3 con lam
gidm xac suat gay hién tugng pha hdy qua mdc thanh hé

6 DAU KHi - SO 4/2021

8% HCl, 1% HF

10% HCl, 1% HF

6% HCl, 0,5% HF 6% HCl, 0,5% HF

8% HCl, 0,5% HF 8% HCl, 0,5% HF

da via, khong chilam giam d6 bén thanh hé, con xuat hién
va di chuyén cac hat min (fine migration).

Hudng dan cua Vietsovpetro chon thanh phan chinh
cta hon hgp acid, chon loc va nang cap cac tiéu chi ¢ tur
nam 1983, b8 sung cac tiéu chi lién quan téi ham lugng
bot két, nhiét d6 va do tham da via vung can day giéng.
Ly do chinh & day lién quan téi viéc cac loai khoang sét va
tram tich hat min, trong d6 c6 bot két, vi c6 dién tich bé
mat riéng rat Idn, phan (ng rat nhanh véi acid HF. Phan
Ung nhanh dan téi gidam chiéu sau xam nhap cda dung
dich acid va lam tang dét bién ham lugng céc chét c6 thé
gay két tha tha cap trong khong gian réng da via. Téc do
phan Uing cling phu thudc rat manh vao nhiét d6 va nguy
ca két thia gdy bit nhét 16n d6i véi da via cé d6 tham nho.
Trong trudng hgp nay, dé han ché tac hai cda su két tua
thu cap, can gidam ham lugng HF va tang ty Ié HCI/HF doi
vdi da via c6 d6 tham nhé han va nhiét d6 cao hon.
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Bding 4. Mt 6 diic tinh dia chdt ciia d6i tugng Oligocene dudi mé Bach HG

Piéu kién bién

1T Tén chi tiéu/ dac tinh Gia tri cuthé Nguén trong chon HF va HCI/HF
@) (b) (2) 3)

1 D6 hoa tan trong acid HCl 15% <15% [4] > 20%

2 Ham lugng khoang thach anh 18 - 50% (TB: 45%) [4,5] > 80%

3 Ham lugng khoang feldspar 20-26% (4, 5] > 20%

4 Téng ham lugng khoang sét 16 - 36% (TB: 15%) [4,5] >10%

5 Ham lugng bot két (siltstone - aleurolite) 5-19% (TB: 10%) [4, 5] > 10%

6 | Khoang do tham 20 - 200 mD (TB: 30) [5] 20-100 mD

7 Nhiét do via chiia TGi 138 °C [5] >93°C

Viéc nghién ctu diéu chinh thanh phan chinh yéu cta
hé acid & Vietsovpetro trong thai gian qua gém: nghién ctu
gidm ham lugng HF, tang ty 1&é HCI/HF va nghién cuiu thay
thé toan bo hodc mét phan acid HCl bang acid hiiu ca.

V6i muc tiéu xem xét tinh hgp ly vé néng do HF va ty
|& HCI/HF trong cac hudng dan ndi béd RD SP 66/2001 va RD
SP 66/2006 cho xU ly vung can ddy giéng, thang 3/2006,
Vietsovpetro va PVChem tién hanh dé tai nghién ctu “Ng-
hién ctu va lua chon hén hgp acid dé xtt ly viing can day
giéng nham ting hé s6 san phadm cla giéng khai thac va
d6 ti€p nhan clia giéng bom ép thudc Oligocene dusi mé
Bach H&" [4]. Trong nghién ctiu nay, dé chon ndng dd HF va
ty 1& HCI/HF, nhdm tac gia da dua trén mét sé nhém thong
tin lién quan tGi da chua, via chira nhu cot chi tiéu dac tinh
Bang 4. Nhimng nhém thong tin nay, vé thuc chat, chinh la
cac tiéu chi trong huéng dan dugc thira nhan rdng rai trén
thé gidi, dugc cac hang 16n nhu Schlumberger, BJ, Hallibur-
ton tudn thu va da dugc tom tét trén Bang 3.

Theo nghién ctu [4], d6 hoa tan clia 8 mau da via dac
trung cho Oligocene duéi cGia Bach HG trong dung dich HCI
15%, 10% HCI + 3% HF, 8% HCl + 1,5% HF, va 6% HCl + 1%
HF cho cac gia tri trung binh tuong Ung la 15,07%; 50,71%;
37,08% va 30,33%. D4 via Oligocene, Bach H6 hoa tan kém
trong acid HCl, hoa tan manh trong hén hgp chiia 3% HF
va hoa tan t6t trong hon hgp chia 1 - 1,5% HF. D6 hoa tan
trong 15% HCl thap vi da via Oligocene chura rat it khoang
carbonate nhung lai chia nhiéu khoang sét, feldspar va b6t
két. Theo kinh nghiém clia Schlumberger, ham lugng HF
hgp ly la ham lugng theo d6 d6 hoa tan da via trong hon
hop HCl + HF > 15% va vuct téi thi€u 10% so véi do tan cla
n6 trong dung dich 15% HCl. Nhu vay, dung dich acid chia
3% HF la khéong phu hgp cho Oligocene dudi, con dung
dich chiia 1% va 1,5% HF c6 thé coi la hop ly han.

So sanh cac gia tri dac tinh lién quan téi cat két Oligo-
cene dudi 6 cét (1), Bang 4 véi céc tiéu chi trong Hudng
dan dung trong chon thanh phan hén hgp acid dugc thia

nhan rong rai dua trong Bang 3 va dugc tém tat trong cot
(3), Bang 4, nghién ctu [4] dé xuat thanh phan chinh cho
hon hgp acid sét st dung cho déi tugng nay la 8% HCl +
1,5%HF va 6% HCl + 1% HF. So sanh phuong an dé xuat
nay vdi hudng dén ca sé clia Vietsovpetro, RD SP 66/2001
va RD SP 66/2006, ham lugng HF trong hén hgp acid sét
(HCI+HF) da dugc diéu chinh tir 3 - 5% xuéng con 1-1,5%;
con ty |é HCI/HF da tang tur 2 - 2,7 [én 5,3 - 6 lan. Phuong
an diéu chinh thanh phan chinh yéu cta hé acid cho cat
két Oligocene dugi dua ra trong nghién ctu [4] tuy chua
phai la phuong an tuan thi cao vdi cac tiéu chi tién tién
cta hudng dan dung trong chon thanh phan hén hop
acid dugc thra nhan rong rai dua trong Bang 3, nhung
cling dugc coi la budc diéu chinh I6n so véi hudng dan
dua trong cac RD SP 66/2001 va RD SP 66/2006.

Phuong &n diéu chinh thanh phan chinh yéu cla
hé acid cho cat két Oligocene dudi dua ra trong nghién
cliu [4] sau d6 ciing dugc xem xét ap dung cho cac daoi
tugng Miocene va Oilgocene trén, mé Bach HS. Co s& cho
ap dung ciing duva trén nhiing thong tin c6 san tai Viet-
sovpetro vé ham lugng cao clia cac khodng sét va bot két
trong cac doi tugng Miocene va Oilgocene trén nay. Vi
muc tiéu ti€p tuc hoan thién hé acid cho xU ly via cat két
(g6m Miocene dudi, Oligocene trén, Oligocene dudgi) tai
cac md Bach H6 va Rong néi chung, Vietsovpetro cho tién
hanh céng trinh nghién ctu [5], trong d6 ¢6 phan nghién
ctu diéu chinh thanh phan chinh yéu cta hé acid cho cat
két. Trén ca s& phan tich, danh gia toan dién cac tiéu chi
vé thanh phan khodang vat, tram tich, khoang bién thién
nhiét do, khoang bién thién do tham... nghién ctu [5]
(thuc hién nam 2016) dé xudt tiép tuc diéu chinh giam
ham lugng HF nhung tang ty Ié HCI/HF.

Cu thé, thanh phan chinh cho hén hgp acid st dung
cho d8i tugng cét két cdc moé Bach HS va Rong 1a 6% HCI +
0,5% HF (v6i ty 1& HCI/HF = 12) cho diéu kién nhiét d6 > 93
°C va 8% HCl + 1% HF (v&i ty |&é HCI/HF = 8) cho diéu kién
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nhiét do < 93 °C. Vi diéu chinh nay, thanh phan chinh yéu
ctia hon hgp acid sét st dung cho cac déi tugng cat két
cdc md Bach HE va Réng da hoan toan dap ung cac tiéu
chidua ra trong huéng dan cho chon thanh phan hon hop
acid chinh cho xt ly acid via cat két dugc Schlumberger,
Halliburton, Baker Hughes cong nhan...

Lién quan t&i van dé hoan thién thanh phan chinh yéu
cla hé acid cho xur ly via cat két, Vietsovpetro va PVChem
con tién hanh nghién cdu thay thé mét phan toan bo
hoac acid HCl bang acid hitu ca cho mét sé trudng hop.

Viéc st dung cac acid hitu co thay cho acid HCl la do
cac loai khoang sét chlorite, illite, kaolinite, montmorillon-
ite va khoang zeolite dugc coi la rat nhay cam véi tac dong
cta acid manh nhu HCl [6]. HCI tham gia trao d6i proton
(H*) vé&i cac cation trong 6 mang sét (Al, Fe, Ca, Mg...) lam
thay d6i cau trdc clia sét. Ty vao muic dé proton hda ma
cdu tradc cha sét ¢6 thé bi bién dang hodc pha hly hoan
toan. Thudng thi, & diéu kién nhiét d6 cang cao muc do
tuong tac ctia HCl véi khodng sét cang manh. Pha hay thai
qua cdu truc sét la nguyén nhan cla hién tugng goi la su
xudt hién va dich chuyén cta cac hat min - hién tugng gay
anh hudng rat xau t6i hiéu qua cltia xtr ly ving can day
giéng via cat két chia nhiéu sét va bot két.

Cac nghién ctiu co ban chi ra rang, hau nhu tat ca cac
loai khoang sét déu co6 nhiét dé ma & trén muc dé né tré
nén khong 6n dinh dudi tac déng cla acid va kha nang
bi pha huly cau tric béi acid clia cac khoang sét va zeolite
gidm dan theo tha tu: analcime (zeolite) — chlorite — illite
— smectite — kaolinite [7]. Ap vao diéu kién cat két cac mé
Bach H8 va Rong, thdy rang moét s6 lugng giéng kha 1én
tai cdc mé nay ma via vao déi tugng vira chita ham lugng
khodng sét (chlorite, illite, kaolinite, montmorillonite) va
zeolite cao, vira c6 nhiét dé cao. Vi cac déi tugng nay, viéc
strdung acid hiiu ca (hodc hén hop acid hiiu co) thay cho
HCl 13 hoan toan hop ly dé khéng pha hay qua muc cau
tric cac khoang sét trong thanh phan xi mang da via.

V6i muc tiéu gidm muc d6 anh hudng xau ctia HCl t6i
hiéu qua x{ ly vung can day giéng via cat két doi véi cac
giéng vla chira ham lugng sét cao va zeolite, vira 6 nhiét
d6 cao va da co lién két kém, tirnam 2014, Vietsovpetro da
nghién ctu, thi nghiém theo hudng nay [8]. K&t qua cua

nghién ctu [8], ngoai viéc gidm ham lugng HF vé muc hop
ly (con 0,5%) va tang ty 1& HCI/HF dé dam bao gidm thiéu
nhiém ban thi cap, con thay thé mot phan hodc toan bo
acid HCl trong hon hgp HCI+HF bang cac acid hiu co la
acid formic va acid acetic.

Tom lai, nhiing phan tich va théng tin lién quan dugc
cung cap & trén cho thay, Vietsovpetro va PVChem da c6
nhiing ¢6 gang vugt bac va tiing budc viing chac trong
viéc hoan thién hé héa pham acid cho xt ly acid viing can
day giéng via cat két tai cdc mo6 Bach HS va Réng trén khia
canh diéu chinh thanh phan chinh yéu (ham lugng HF,
ty 1é HCI/HF va thay thé mét phan HCl bang acid hitu co)
cla hé acid. Thanh phan acid chinh dugc hoan thién ngay
cang dap Uing tét hon cac tiéu chi ky thuat dugc thira nhan
rong rai va pht hgp hon véi diéu kién via.

2.2. Qud trinh va két qud hoan thién, néng cdp khd néng
chéng két tia thi cdp cho hé acid xir Iy viing cén ddy
giéng & Vietsovpetro

Trong cdng nghé xU ly acid vung can day giéng via cat
két bang kiéu hé acid nhu Bang 1 c6 2 nhém déi tugng két
tha thi cap la két tha cac hgp chat chira Fe (Ill) va cac hop
chat chaa Al ().

Sat, dudi dang Fe (Il) va Fe (lll), c6 co hoi dung nap vao
hén hgp acid x{ ly tir cdc ngudn khac nhau nhu bén chia,
dung cu bom, long giéng va tir khodng vat trong da via.
Khi nam trong bén chia bang sat, sat hoa tan, ltc dau la
hén hop Fe (1) va Fe (ll), sau d6 do su c6 mat ctia oxy, Fe (Il)
sé chuyén hoan toan vé dang Fe (ll). Trong quéa trinh bom
xuéng day gi€ng, hén hop acid hoa tan san phdm an mon
thép (thudng gém FeO, Fe,O, Fe,0, FeO.(OH)..) tu dung
cu bom, dudng 6ng khai thac va doan 6ng chong dudi
day giéng. Trong trudng hgp nay, san pham chiia sat hoa
tan van la hén hop Fe (I1) va Fe (lll). Trong da via, sat chua
trong khoang chira sat nhu chlorite chifa sét (Mg, Al, Fe)
[(Si3AI)8020].(OH)16), siderite (FeC03), pyrite (FeSz)... va c6
thé & dang mudi sit hoa tan trong nudc via. Khi tueng tac
vdi acid, cac khoang nay chuyén vé dang mudi hoa tan
cua Fe (I1) va Fe (lll). Hgp chat chira sat dugc dung nap vao
hon hop acid xU ly va 2 dang Fe(OH), va Fe(OH), c6 tiém
nang 1én gay bit nhét khoang réng da via vung can day
giéng. Trong moi trudng acid x( ly c6 pH dao déng trong

Bding 5. Khodng pH két tua ciia mét s hydroxide

T Loai hydroxide két tda > 0,01M
1 Al(OH)3 4,0

2 Fe(OH); 2,3

3 Fe(OH): 7,5
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pH bit dau két tha véi ndng dé

pH két tiia hoan toan khi néng dé ion tu do
con lai < 10°M
52
4,1
9,7
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khodng < 1 - 5,5, cac hydroxide nay, tuy thuéc vao dé pH
c6 thé ton tai dusi dang gel Fe(OH),.nH,O va Fe(OH),.
mH,O (Bang 5 [9]).

Két qua nghién cdu trén mau 16i cat két [10] cho thay,
vGi da via véi ham lugng khoang chia sét > 0,5% can phai
6 chét chelate trong thanh phan hé acid dé kiém soat su
két tha clia Fe(OH), (chua tinh dén ham lugng sat c6 nguon
g6c tirbon chita dung cu bom, long giéng). Cac nghién cdu
[11,12] cho thdy, trong x( ly acid via cat két, néng d6 ion sat
trong dung dich sau phén ting dugc ddy qua miéng giéng,
thudng lén t&i 9.000 - 10.000 ppm. Gidi han 10.000 ppm
nay hién tai dugc st dung réng rai trong trong cac nghién
cru dénh gia lién quan tdi kha nang chong két tta Fe(OH),
cUa cac hén hgp acid dé xuat hodc dugc nghién cuu.

lon nhom (AlF*) dugc giai phdng khi acid HF tac dung
véi cac alumosilicate chdng han nhu véi cac khoang sét
kaolinte, montmorillonte, illite, chlorite va cic khodng
feldspar kali (KAISi,O,), feldspar natri (NaAlSi,O,). Trong
dung dich acid xt ly, tuy thudc vao gia tri pH, AlP* c6 thé
tham gia cdc dang két tia khong mong muén nhu Al(OH),,
AIF(OH),, AIF (OH) dugi dang gel va AIF, két tGa ran mau
trang. Theo tai liéu [9] Al(OH), bét dau két tia & pH =4 va
két tha hoan toan & pH = 5,2 (Bang 5).

Nghién ctiu ca ban cho thay, & kiéu hé trén co s acid
hitu co + HF, viéc phong ngura két taa Al(lll) dudi dang két
tia mau trdng khong tan cla AlF, thudc vao dang kho
nhat. Nghién ctiu cho thay, su két tha AIF, xay ra manh khi
ty lé F/Al trong dung dich acid > 1,9 [13, 14]. Viéc phong
nglia két tta AlF, trong giai doan dau xu ly khi nong do
F- con cao va néng d6 ion AP+ thap la kho hon. Theo thoi
gian, di lién v&i su hoa tan aluminate bang HF, nong d6

APP* lai tang dan, ty 1& F/Al gidam dan va nguy co két tua
AIF, giam thap.

Dé& phong nglra, gidm nhe mdc dé két tda thi cap tu
Fe(Ill) va Al(lll) trong x& ly acid vung can day giéng, c6 thé
thuc hién theo cac cach: (i) gitt cho dung dich acid cé pH
thap hon muc ma cac hydroxide khéng bi két tua; (i) dua
Fe (Ill) vé& dang Fe (Il) c6 pH két tua cao hon théng qua viéc
st dung chat khu; (iii) gitt cho cac ion AP, Fe** va Fe* &
trang thai khéng lién két véi nhém hydroxyl (OH-) théng
qua dung cac hgp chat chelate; va (iv) trong trudng hop,
da via chia nhiéu bot két va sét, gidam ham lugng HF dé
giam tuong d6i ham lugng chat két tha va tang ty 1& HCl/
HF dé tang tinh tan cta cac hgp chat c6 thé két tua.

Xét diéu kién phong nguia, gidm nhe muc dé két tda
thu cap tir Fe(lll) va Al(IIl) trong x& ly acid vung can day
giéng & Vietsovpetro, viéc giam ham lugng HF, tang ty 1é
HCI/HF, tuc la cach (iv) da dugc ap dung triét dé; cach (i) gitr
cho dung dich acid ¢ pH thap hon mic ma cac hydroxide
6 thé két tlia cing dugc ti€n hanh thudng xuyén thong
qua cau tl acid acetic; cach (iii) dung hop chat chelate tur
NTF (ATMP) da dugc tién hanh, nhung két qua con han
ché. Vi vay, d€ nang cao kha nang phong ngua, gidm nhe
muc do két tha tha cap ti Fe(lll) va Al(lll), can tap trung
nang cap hé chat chelate va st dung thém chat khi sat.

Viéc nang cap hé chat chelate va sir dung thém chat
khu sat da dugc Vietsovpetro ti€n hanh tir nam 2014 [8],
c6 kha nang vuot tréi so véi hgp chat trén co s& ATMP khi
st dung vdi kiéu hé acid muéi trén ca s& HCl va acid sét
trén ca s& hdn hgp HCl + HF. Tuy nhién, khi sttdung véi cac
hé ma HCl dugc thay thé bang acid hitu co (acid formic,
acid acetic), v&i thai gian dé€ luu trén 6 gid thi van thdy

Bdng 6. Thanh phdn hé chdt chelate DMC-CAF

1T Thanh phan
1 Hydroxycarboxylic acid
2 Aminopolycarboxylic acid
3 Erythorbic acid

4 Alpha olefin sulfonate

5 Organophosphoric acid
6 Nudc

Néng d6 (% khéi lugng)
20-40
10-30
5-10
4-7
1-5
Con lai

Bdng 7. Két qud ddnh gid khd ndng phong ngira két tia thir cdp cdc hop chdt AP+ ctia hé héa phdm acid hitu coxit Iy chinh

1T Ky hiéu méu

ID2-Al1
1 Néng dd AB+ ban dau 1.000
2 Trang thai vatly
3  pH 3,15
4 Néng dd AP+ con lai trong dung dich, 952
ppm theo phuong phap UV-VIS
5 Hiéu qua phong ngura két tua thi cap 95,2%

Ky hiéu mau

ID2-Al2 ID2-AI3 ID2-Al4 ID2-Al5
2.000 3.000 4.000 10.000
Léng, mau tim, khong thay xuat hién két taa dudi day
4,21 4,11 5,21 4,56
1.925 2.880 3.820 9.851
96,3% 96,0% 95,5% 98,5%
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Bding 8. Két qud ddnh gid khd nding phong nglia két tita thir cdp cdc hap chdt Fe** cia hé hda phdm acit hitu co Xt Iy chinh

T Ky hiéu mau ID2-Fe1
1 Néng dé Fe** ban dau 1.000
2 Trang thai vatly
3  pH 4,02
4 Néng do Fe3* con lai trong dung dich, 963

ppm theo phuong phap UV-VIS
5 Hiéu qua phong ngura két tua thu cap 96,3%

sy xudt hién cda két ta ran mau trang. Hop chat két tda
& day chinh la AIF,. Hién tugng vira mo ta cho thay, chat
chelate cda nghién ctu [8] chua d0 an toan khi sif dung
vGi cac hé acid ma HCl dugc thay thé bang acid hitu cg,
nhat 13 khi thai gian goi dong khéng thé két thic trudc 6
gi® nhu diéu kién goi dong & cudi dai khai thac mo, khi ap
sudt via da suy gidm nghiém trong.

Nhom tac gia da ti€p tuc nghién clu hoan thién hé
chat chelate phuc vu t6t cho ca cac hé dung acid HCl va céc
hé ma HCl dugc thay thé bang acid hitu ca. Chét chelate c6
thanh phan nhu Bang 6 (dugc dat tén 1a DMC-CAF).

Kha nang chelate ion Fe3* va ion AP** clla hé dung dich
acid hdu co xtr ly chinh dugc dua tuong Uing trong Bang
7va8.

Két qua trén Bang 7 cho thdy, & néng d6 gay nhiém
ban bai ion AB* tir 1.000 - 10.000 ppm, hé chat chelate
dé xuat c6 kha nang git 95 - 98,5% ion AP* & dang tu
do khéng két tia. Diém dac biét hon |a & thai gian sau
12 gi¢ luu mau trong dung dich sau phan tng khong
xudt hién két tha mau trdng dac trung cho hop chat AlF,.
Tuong tu nhu vay, két qua trén Bang 8 cho thay, & ndng
dd gay nhiém ban bai ion Fe3* tir 1.000 - 10.000 ppm, hé
chat chelate dé xudat c6 kha nang gilr 95 - 97,8% ion Fe3*
& dang tu do khéng két tua. Cac két qua cho thay, hé
chat chelate véi thanh phan nhu trong Bang 6, dap tng
t6t cho ¢ khi st dung vdi kiéu hé acid mudi trén co sé
HCl va acid sét trén co s& hén hgp HCl + HF va ca trong
truong hop khi HCl trong cac hé acid dé dugc thay thé
bang acid hitu co.

D& chiing minh cho sy diéu chinh trén (gidm néng do
HF, ty I& HCI/HF va thay thé mot phan HCl bang acid hiru
cd va b6 sung hda phdm nang cao hiéu qua phong ngura
két tha thi cap) da tién hanh danh gia trén mo6 hinh mau
16i kha nang phuc héi dé tham sau khi xt ly bang cac hé
dung dich acid. 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 bdng 5 1an thé tich 16
réng (Vr) theo chiéu thuan, xac dinh hé s6 K ;
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Ky hiéu mau

ID2-Fe2 ID2-Fe3 ID2-Fe4 ID2-Fe5
2.000 3.000 4.000 10.000
Léng, mau tim, khéng thay xuat hién két tua dusi day
513 5,15 3,15 4,32
1.972 2.850 3.840 9.750
98,6% 95,0% 96,0% 97,5%

- Bom dung dich d€ mé phéng tao nhiém ban vo ca:

+ Dung dich A: CaCl, 59/ + FeCl, 5g/l, thé tich bom
1Vr;

+ Dung dich B: Na,CO, 5g/1 + Na,SO, 2,59/l + NaOH
2,5g/1, thé tich bam 1Vr, hodc bom cho téi khi xuat hién
két tia & dau ra;

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

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

- Bom dung dich acid theo quy trinh (Bang 9).

- Bom ddy dau mé phéng theo chiéu thuan, xac dinh
dé tham K..

Tinh hé s& phuc hoi d6 thadm ctia mau 16i theo cong
thitc: K, = K/[(K, +K,)/2] x 100%.

Cac hé hoa pham dugc sit dung trong thi nghiém cé
thanh phan nhu sau:

- Hé héa pham acid trudc khi hoan thién [4]: thuc
hién vai cdc mau BH-1, BH-2, thanh phan hé acid, trinh tu
bom (Bang 9).

- Hé héa pham acid sau khi hoan thién:

+ Mau BH-25, x(rly bang acid xtt ly chinh (acid DMC-1)
c6 thanh phan nhu sau: HCl 6% + HF 0,5% + CH,COOH 5%
+ Chét chong két tha thit cép DMC-CAF 4% + NH,Cl 5% +
Chat hoat dong bé mét 2% + Chat chong tao nhi 5%.

+ Mau R-32 xtr ly bang acid x( ly chinh (Acid DMC-2)
c6 thanh phan nhu sau: HCl 3% + HF 0,5% + CH,COOH 5%
+HCOOH 10% + Chat chdng két tua thi cdp DMC-CAF 4%
+ NH,Cl 5% + Chét hoat dong bé mat 2% + Chat chong
tao nhi 5%.

Daoi véi cac mau R-32 va BH-25 truéce khi bom dung
dich acid x{ ly chinh con bom thém 1 tép la hé acid tién
xU ly (Ia hé acid hitu co va khong c6 chia HF, acid DMC-0).

Vé thanh phan hé acid nhan thdy cac hé acid sau
hoan thién dugc diéu chinh theo huéng: giam nong dé
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HF xuéng con 0,5% (HF trong mau so sanh: 1 - 1,5%); thay
thé mét phan acid HCl bang acid hitu co; b sung thém
cac thanh phan dé nang cao khéa phong nglia két tda thu
cdp (DMC-CAF). Ngoai ra trong thanh phan cta hé acid
hoan thién c6 b6 sung thém mét s6 thanh phan (chat
hoat dong bé mat, chat chéng tao nhi, NH,Cl dé tic ché
truong nd sét) dé nang cao hiéu qua cda hé acid. Két qua
thi nghiém xéac dinh hé sé phuc hoi dé thdm mau 16i trén
thiét bi mé hinh via dugc néu tai Bang 9.

Két qua thi nghiém cho thdy, cac hé hoa pham sau
khi dugc hoan thién vé thanh phan hé acid ciing nhu kha
nang phong ngtra két tha thir cap da vuot troi vé kha nang
x0 ly nhiém ban vo cg, déng thdi ngan nglia hiéu qua
hién tugng két tda thi cap. Hé s6 phuc hoi d6 tham mau
16i sau khi xt ly bang hé hoa pham acid sau hoan thién
dat 139,02 - 162,81%, cao gap 1,7 - 2,6 lan so vdi hé acid
truyén théng. Cac két qua thi nghiém trén mé hinh mau
16i minh chiing cho tinh khoa hoc ctia cdc huéng hoan
thién hé héa pham acid, 4p dung cho diéu kién mé cuda
Vietsovpetro.

2.3. Nhiing thay déi & cudi doi khai thdc mé va mét sé
huéng tiép tuc hoan thién hé acid va céng nghé dp dung
cho xtr ly acid viing cén ddy giéng via cdt két

Nhiing thay d&i xdy ra & cudi doi khai thac mé anh
hudng Ién t&i muc d6 thanh cong clia cong tac xd ly ving
can day giéng gom: su suy gidm manh ap suat via; gia
tang ngap nudc; su mat can bang sau cda dau via va sy
kéo dai clia thai gian goi dong san pham sau xu ly ra khoi
vluing can day giéng.

Bding 9. Két qud ddnh gid khd nding

1T

1 Ténmau BH-1 - M3u so sanh [4]
2 D6 tham khi (mD) -

3 Nhiét do () 130

4  Ap suat (atm) 100

5 D6 tham dau ban dau K, 10,8

Thu tu danh gia
6 M6 phéng nhiém ban vo ca: 1 -2 Vigng dung dich Ava 1 -
D6 tham dau sau khi mé

/ phéng nhiém ban Kz (mD) 0,01

+ HCl 6% + HF 1% +
. CH3COOH 5% + NTF 2%

8 |Thutrbom + Dling @& phan ting:
120 phat

9 D6 tham dau sau khi xtr ly Ks 44

(mD)
10 Hé s6 phuc hoi d6 tham 81%

Kph = Ks/[( Ki+K2)/2] x 100%

Ngap nudc anh hudng téi mic dé thanh codng cda xda
ly viing can day giéng thong qua 3 nhém tac déng va hé
luy turtac dong la lam da via tré nén kém bén viing dé sap
I6; lam tang muic d6 phan b6 tu nhién dong acid bam vao
theo hudng giam hiéu qua xt ly vung can day giéng; lam
xuat hién dang nhiém ban mdi - nhiém ban béi cac cum
nudc cuc bé (water blockage) khi két hgp véi dp suat giam
sau.

Su mat can bang sau cla dau via va sy gidam sut
nghiém trong tinh tuong hgp clia cac hé acid st dung véi
dau via la yéu t6 lam gidam muc d6 thanh cong cta xu ly
vung can day giéng. Hé luy tat yéu clia sy mat can bang
sau clia dau via la lam tdng muc d6 nhiém ban hitu co va
tang nguy co khong tuong hop gilta hé acid dugc st dung
vGi dau via. Ca 2 hién tugng suy giam ap sudat via va ngap
nudc déu c6 tadc dong xau téi hinh thanh nhiém ban hiiu
co (asphaltene, nhua, paraffin trong lugng phan tu cao,
nhl tuong) tai vung can day giéng va tang tinh khéng
tuong hop gilra hé héa pham xdr ly véi dau via.

DPéng thai cdng nghé goi dong san pham sau xr ly
anh hudng manh tsi thanh cong clia xir ly vung can day
giéng chd yéu théng qua viéc tang muc do két tha th cap
cac san phdm khoéng mong mudn. D€ gidm muc do két
tda thi cap cac san pham sau phan Ung thudng ép dung
gidi phap goi dong nhanh dé kéo cac san pham sau phan
Ung ra khoi vung can day giéng. Kha nang tao két tda tha
cap trong diéu kién cu thé ctia x{ ly phu thudc vao kiéu va
chét lugng cla hé hda pham dugc st dung va dic diém
khodang vat via, khoang vat nhiém ban. Kha ndng nay thé

phuc héi d6 thdm mdu 16i trén mé hinh via

Thong tin mau

BH-2 - M3u so sénh [4] BH-25 R32
- 104,7 106,2
130 100 100
100 100 100
32,3 3,563 1,881
2 Visngdung dich B
6,5 0,947 1,144

+ NH4Cl 5%: 2Vo
+ Acid DMC-0: 1Vo

+ NH4Cl 5%: 2Vo

+HCI8% + HF 1,5% + +Acid DMC-0: 1V,

CH3:COOH 5% + NTF 2%  + Acid DMC-1: 1Vo  +Acid DMC-2: 2V
+ Dling @& phan (ng: + Duing @€ phan + Dling @& phan
120 phut Ung - 60 phut. Ung - 60 phut.
+ NH4Cl 5% - 2Vo + NH4Cl 5% - 2Vo
12,1 3,135 2,472
62% 139,02 162,81

DAU KHi - SO 4/2021 11



THAM DO - KHAI THAC DAU KHI

hién ca vé téng khéi lugng (thé tich) cac chat tao két tua
va khoang thdi gian can thiét dé két tha xuat hién manh
va phat trién. V&i cling dac diém khoang vat via, khoang
vat nhiém ban, méi ki€u hé hoa pham cu thé cé khoang
thoi gian dé két tta xuat hién khac nhau (ngén, dai/sém,
mudn). Khi thai gian can thiét cho goi dong ngan hon
khoang thai gian dé két tlia xuat hién, thi két tta khéng
xay ra. Ngudgc lai, khi thai gian can thiét cho goi dong dai
hon thoi gian dé két tha xuat hién, thi két tda xay ra. Véi
diéu kién giéng suy gidam ap suat va bi ngap nudc, thai
gian can thiét cho goi dong sé tang cao, nén xac suat tao
két tha clng tang cao.

Nhu vay, su suy giam manh ap suat via, tang muic do
ngap nudc, tdng mdc mat can bang sau clia dau via va su
kéo dai cta thai gian goi dong san pham sau xt Iy la yéu
t6 anh hudng xau tdi hiéu qua cta xt ly acid vung can day
giéng. Vi vay, hé hoa phdm da tiing dugc coi la da lugng
cho hoa tan vat liéu nhiém ban, c6 khoang thai gian dé
két tha xuat hién con da dai so véi thai gian goi dong, c6
thé phat huy tét tac dung trudc day, nhung & cudi ddi khai
thac md c6 thé trd nén kém hiéu qud, néu khong dugc
ti€p tuc hoan thién.

3.Két luan

Vietsovpetro da tung budc nghién ctiu hoan thién hé
hoa phdm cho x& ly acid vung can day giéng via cat két
trén 2 khia canh la hoan thién thanh phan chinh yéu (ham
lugng HF, ty 1&é HCI/HF va thay thé mét phan HCl bang acid
hitu co) va nang cap kha nang cho chéng két tla tha cdp
céac san phdm khong mong muén. Thanh phan acid chinh
yéu dugc hoan thién ngay cang dap ng tot hon cac tiéu
chi ky thuat dugc thira nhan réng rai va phu hgp hon véi
diéu kién via. Hon hgp chat chelate sau hoan thién co kha
nang tét trong phong ngtia két tha tha cap cac san pham
khong mong mudn tu Fe(lll) va Al(ll).

Nhom tac gia dé xuat huéng cho tiép tuc hoan thién
hé acid va céng nghé tién hanh nham dap Gng véi thuc
tién nhiéu thay ddi & cudi doi khai thac tai cdc md Bach HS
va Rong & Vietsovpetro nhu sau:

- SU dung lai phuong phdp céng nghé nhii tuong
hoéa acid mudi va acid sét dé gidm thiéu sudn mon thiét bi
long giéng, gidm thiéu tiém nang nhiém ban bdi cac ion
Fe2* va Fe**. Trong trudng hop st dung pha hydrocarbon
la héa pham loai trir nhiém ban hitu co thi cong nghé nhi
hoa sé gitp gidm thiéu thé tich dung dich dém va ting
muic d6 tuang hop ctia dung dich x{ ly vé6i dau via.

- Xem xét gidm thiéu thdi gian chd phan dng dé
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gidm quéng thdi gian tur thoi diém két thuc bom téi khi
hoan tat goi dong (thuc chat la tién hanh goi dong ngay
sau khi bom hét thé tich dung dich x{ ly. Trong trudng
hgp nay, thai gian chd phan Uing van cé vi viéc goi dong
thudng can c6 thai gian chi khéng phai la ngay lap tuc).

- Xem xét st dung lai phuong phéap xtr ly viing can
day giéng két hgp vdi cong nghé thong via sau va goi
dong nhanh bang hén hgp héa phdm DMC (XP1 + XP2).
Trong trudng hop nay, viéc goi dong dugc rat ngan dang
ké ma két qua la gidm xac suat tao két tha tha cap téi muc
thap nhat.

- Nghién cdu dua vao Ung dung hé chat lai dong
théng minh cho phép tién hanh xtt ly viing can déy giéng
c6 chon loc déi véi déi tuong giéng bi ngap nuéc manh
ma viéc ap dung cdng nghé truyén théng khéng co6 kha
nang phat huy tac dung.

- Nghién ctu dua vao 4p dung cdng nghé phuc hop:
vlia xt ly phuc hoi dé tham vung can day giéng, vira xt ly
gidam ham lugng nudc trong dau khai thac.

Loi cdm on

Nghién ciu nay dugc thuc hién trong khuén khé dé
tai KC.02.12/16-20. Nhdm tac gia tran trong cam on su ho
tro cdia B4 Khoa hoc va Cong nghé, Lién doanh Viét - Nga
“Vietsovpetro”trong qua trinh thuc nghién ctu nay.
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COMPLETING THE CHEMICAL SYSTEMS FOR NEAR-WELLBORE
ACIDISING TREATMENT OF SANDSTONE FORMATIONS AT BACH HO

AND RONG FIELDS
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Summary

The paper describes the process of completing the chemical systems for acidising treatment near the wellbore for sandstone formations
at Bach Ho and Rong fields of Vietsovpetro. The main components of the acid system (HF concentration and HCI/HF ratio) were improved to
suit the modern technology widely applied in sandstone formations and enhance the ability to control secondary precipitation of undesirable
products from Fe (II) and Al (ll). On that basis, the authors also propose a number of further improvements for the acid system and relevant

technology for the final stage of production.

Key words: Acidising, near-wellbore, prevent secondary precipitation.
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