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DE xit ly tinh trang nhiém bdn viing cdn ddy giéng, nhém tdc gia da nghién ciru hé héa phdm trén co' sé cdc hop
chdt chelate két hop véi vi nhii tuong va dung méi hydrophobic héa. Nguyén ly hoat déng theo thi tuw bom nhu sau:
hé vi nhii tuong sé xit Iy cdc dang nhii tuong, cum nuédc, ldng dong hitu co va tédng tinh thdm uét nuéc ciia mao quan;
tiép theo, dung dich chdt chelate sé hoa tan ldng dong vé co va sau dé dung méi ciing chdt hoat déng bé mdt khéng
ion dé hydrophobic héa bé mdt mao qudn. Két qua nghién ciu trong phong thi nghiém va thir nghiém trén mé hinh
via cho thdy, hé héa phdm trén co s& cdc hop chdt chelate két hop véi vi nhii tuong va dung méi hydrophobic héa cé
kha ndng xur ly tét cdc nhiém bdn vé co, nhiém bdn hitu co va c6 hé sé phuc héi dé thadm cao.

Tirkhéa: Xd ly ving can ddy giéng, via cat két, hop chdt chelate.

1. Su can thiét nghién citu hé héa pham méi xir ly viing
can day giéng via cat két mé Bach Hé

Dung dich acid HCl, HF va mét s6 héa pham phu
gia (chat tc ché an mon, chat hoat déng bé mat, chat
chéng két ta thi cap...) thudng dugc st dung dé xu ly
vung can day giéng c6 via chira kiéu cat két, da phong
hoéa nut né chua it CaCO,. Tuy nhién, phuong phap nay
c6 mot s6 nhugc diém [1 - 3]: Chiéu sau xam nhap vao
via cla dung dich acid bi han ché (do phan tng giira
dung dich acid va d4 via xay ra rat nhanh, dac biét &
diéu kién nhiét do6 cao trén 90°C). Diéu nay anh hudng
rat 16n t6i hiéu qua x ly vi dung dich xt ly c6 thé khéng
dén dugc vi tri can phat huy tac dung. Khé hodc mat
qua nhiéu chi phi cho ch6ng an mon can khai thac, 6ng
chéng, hé théng thiét bi long giéng vi mét phan do hé
acid c6 tinh an mon cao va moét phan la do nhiét d6 cao
doc than giéng thuc ddy rat manh téc dé an mon. Kho
kiém soat hién tugng két tda tha cap cta sdn phadm sau
phén Ung (do dic diém dia chat mo va tinh chat ctia hé
acid sir dung). Két thia thi cap c6 thé anh hudng nghiém
trong dén hiéu qua xu ly, d6i khi con lam hong giéng)...
Hién tuong tao can lang dong asphaltene do HCl tuong
tac véi dau thé...

Dé khic phuc cac nhugc diém trén, nhiéu gidi phap
ky thuat [4 - 8] da dugc st dung nhu: gidm ham lugng HF;
tang ty 1& HCI/HF; thay thé mot phan hodc toan bo HCI
bang acid hiiu co; dua vao ting dung céac chat tc ché an
mon mdi; tang cudng hiéu (ng dém; bé sung thém hgp

chat chelate vao thanh phan dung dich xt ly; dung kiéu
hé c6 kha ndng tao ra HF tai viing can day giéng...

Trudc ndm 2007, Lién doanh Viét - Nga “Vietsovpetro”
thudng st dung hé nhi tuong acid trén co s& HCl, HF
va mot s6 héa pham phu gia (nhu chat tc ché &n mon,
chat hoat déng bé mat, chat chéng két tda thi cap...),
song hiéu qua con han ché. Trong giai doan 2007 - 2008,
DMC va Vietsovpetro da diéu chinh va hoan thién thanh
phan hé dung dich acid trén co s& thay diesel trong
thanh phan nhii tueng acid bang hén hop dung méi hiiu
co ¢6 kha nang hoa tan tét lang dong asphaltene, nhua
[9, 10]. D& tang hiéu qua xU ly vung can day giéng, dac
biét ap dung cho giéng c6 vung can day giéng bi nhiém
ban lau ngay bai asphaltene, nhua, DMC da phdi hgp véi
Vietsovpetro dua phuong phap hda nhiét trén co s& su
dung bét magnesium kim loai va acid HCl vao thuc té san
xuat trong giai doan 2008 - 2009 [11]. Bén canh d6, DMC
va Vietsovpetro ti€p tuc thi nghiém céng nghiép phuong
phap dung kiéu hé c6 kha ndng tao ra acid HF tai ving
can day giéng [12].

Cac phuong phap trén déu xi ly t6t nhiém ban vo
co va hltu co tai vung can day giéng, nhung khéng c6 uu
thé xi ly cac dang nhiém béan bai nhi tuong dau trong
nudc, nhi tuong nudc trong dau, nhiém ban bai ton tai
cac cum nudc tich tu trong mao quan vung can day giéng
va vlung sau hon trong via. Thuc té€ & Vietsovpetro cho
thay, s6 giéng xuat hién tinh trang dau nhiém nudc ngay
cang tang cao, viéc xu ly tach nudc khoéi dau tré nén khoé
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khan hon. Khi ti€p xdc véi nudc bom ép, cac chat hiu co
(chd yéu la chat hoat dong bé mat c6 san trong dau) tan
vao nudc va dau cang tré nén mat can bang, lam tang
hién tugng lang dong asphaltene, nhua va hién tuong tao
nha tuong dau nudc, gay nhiém ban via va viing can day
giéng. Tich tu cum nudc tai nhiing khéi mao quan nhoé
vluing can day giéng clng gia tang khi nuéc bam ép déng
hanh véi dau da dugc giau thém cac chat hoat dong bé
mat. Hién tugng tao ludi nudc trong cac giéng khai thac
khién ty I& nudc trong dau tang dot bién hodc bién thién
manh theo thsi gian ngay cang phé bién tai cac giéng
khai thac mé Bach HE. Chinh su tdng nhanh cda s6 giéng
c6 dang nhiém mé ta & trén dat ra bai toan can nghién
cliu gidi quyét. D€ gidi quyét van dé chéng nhiém ban
vung can day giéng (thudng dugc coi la viing c6 ban kinh
< Tm) va vung via sau (vuing c6 ban kinh > Tm) nhém tac
gid nghién cliu phuong phap méi la phuong phap xt ly
bang vi nhii tuang két hop véi cac hop chat chelate va
dung maoi hydrophobic héa. Thi tu bom trong xU ly dugc
thiét ké nhu sau: dau tién bom vi nhi tuong dé loai tri cac
dang nhi tuong, cum nudc, lang dong hitu co va tang tinh
thdm uét nudc cla mao quan; ti€p sau, bom dung dich
chat chelate hoa tan ldng dong v6 co; sau d6 bom dung
moi cling chat hoat dong bé mat loai cation va khéng sinh
ion d€ hydrophobic héa bé mat mao quan.

Vi nhii tuong 1a mét hé phan tan, 6n dinh nhiét déong
hoc, c6 kich thudc hat ¢& nano (thudng trong khoang 10
- 60nm), véi thanh phan chua yéu la nudc, dau, chat hoat
dong bé mat. Trong mét s6 trudng hap, vi nhia tuong cé
thé c6 su tham gia clia dung méi déng hoa tan, cac chat
dién ly... [13 - 15]. Tinh chat cta vi nhi tuong phu thudc
Vao cau trdc va nbng dé clia chit hoat dong bé mat, nong
d6 chat dién ly, loai va nbng dé ciia dung moéi dong hoa
tan, nhiét d6 va mét loat cac yéu té khac. Do do tuy vao
muc dich st dung sé chon thanh phan va diéu kién ton tai
clia hé vi nhii tuong tuong Ung. Vi nhii tuong da va dang
dugc st dung cho xU ly vung can day giéng va tang thu
hoi dau tai nhiéu mé trén thé gidi [16 - 21]. Vi nhil tuong
c6 thé xam nhap vao vung via ma cac dung dich acid
khac khong thé xam nhap, pha dugc cac cum nhiém ban
nhu nhd tuong dau trong nudc, nhi tuong nuéc trong
dau, cadc cum nudc va hoa tan lang dong tir asphaltene,
nhua. Vi nhii tuong lam tang tinh thdm udt nuGc cda bé
mat mao quan da via, tao diéu kién cho dung dich xur ly
hoa tan xam nhap va ma réng bé mat khong gian réng,
lam tang tinh tham da via vung can day giéng. Khi vi nhi
tuong vao sau trong via, c6 thé dap duoc cac ludi nudc
dang hudng vé giéng khai thac.
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Mot s6 hop chat chelate c6 kha nang hoa tan vat
liéu vo co trong thanh phan da via va cac vat liéu nhiém
ban vé co khac di tri dén gay tich tu bit nhét lam gidm
dé tham vung can day giéng. So vdi cac dung dich acid
truyén théng (nhu HCI, HF), chelate cé téc dé phan tng
thap trong diéu kién nhiét dé via, nén cé thé di sau vao via,
tang chiéu sau xam nhap cta dung dich xt ly vao via; giai
quyét dugc van dé két tda thu cap cac san pham khéng
mong mudn thudng xay ra khi s& dung HCl, HF (nhiém
ban thi cdp dugc coi la nan gidi nhat trong x ly d8i tugng
via chia cat két, nhat 1a loai c6 chira nhiéu sét, feldspar).
Déc biét, hgp chat chelate c6 téc d6 an mon thap [22 -
25]. Dung méi dong hoa tan cuing chat hoat dong bé mat
loai khéng ion dugc bom sau dé hydrophobic héa bé mat
mao quan mai 6 ra.

Viéc két hop dung dich vi nhi tuong, dung dich chat
chelate va dung dich chira dung méi déng hoa tan va chat
hoat déng bé mat la gidi phap hiru hiéu trong xt ly viing
can day giéng bi nhiém ban bai cum nudc, cac kiéu nhi
tuang dau trong nudc, nhi tuong nudc trong dau, nhiém
ban hitu ca va nhiém ban vé co...

2. Két qua nghién ctru

2.1. Nghién citu ddc diém thach hoc dd via cdt két mé
Bach Hé

Thanh phan khoang vat cia da via la mét trong
nhiing yéu t6 c6 anh hudng manh va co tinh quyét dinh
dén thanh céng cla cdng tac xu ly vung can day giéng.
DPac biét, thanh phan xi mang gan két d4 via c6 anh huéng
chi phéi t6i dang vat liéu nhiém ban va xu huéng chon hé
dung dich cho xt ly.

Nhiing hat khoang vat co lién két yéu vai khung da
thudng bi dong luu thé khai thac ddy vé phia viing can
day giéng va thudng mac lai & d6. Nhitng khodng vat dé
truong nd va phan tan trong nudc nhu sét, dac biét la
sét montmorillonite, dé tang thé tich gay bit nhét cuc bo
hodc dé bi but khdi bé mat mao quan va dich chuyén vé
phia vling can day giéng. Khoang vat cé kha nang hoa tan
vao nudc hodc dé bi rda trdi cé thé ndy sinh hién tugng
két tha mudi vo co khdng mong muén trong via chia va
vung can day giéng.

Su ¢ mat véi ham lugng 16n cac khoang vat trong da
via dé hodc kho hoa tan trong HCl quyét dinh viéc chon hé
dung dich xt ly ¢6 chia acid HF hodc sinh HF hay khong
(theo kinh nghiém, khi dé hoa tan ctia da via trong HCl
15% vugt qua 20% thi khéng can dén acid HF). Néu da via
chta ham lugng khodng sét cao, thi ngoai viéc st dung
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acid HF can c6 cac cau tir phong ngira két tda thi cap. Pac
biét, trong trudng hgp da via chia loai khodng sét chuia
sat, thi van dé chéng két tha thi cap lai tré nén phc tap
hon vi néu dé hydroxide sat (Fe(OH),) tao ra thi kha nang
xay ra nhiém ban sau x{ ly rat cao.

Vi vdy, nhom tac gia tap trung nghién ctu dac diém
thach hoc d4 via. D4 via nghién ctu dugc lay tur cac doi
tuong via cat két mé Bach HE va md Rong clia Vietsovpetro.
Théng tin so bd vé mau dugc thé hién trong Bang 1.

Thanh phan khoang vat ctia 5 mau da via thu dugc
theo phuong phap phan tich Ronghen dugc thé hién
trong Bang 2. K&t qua phan tich thanh phan héa hoc nhu
trong Bang 3. Anh kinh hién vi dién tir quét (SEM) clla mot
s6 mau thé hién trong Hinh 1.

Két qua phan tich & Bang 2 va 3 cho thay, da via cat
k&t mo Bach H6 va Rong c6 ham lugng khoang thach anh
thap (théng thudng SiO, < 80% khong thuan lgi cho xt ly
vluing can day giéng vé khia canh két tda thu cap gel silic -
gel dang céu tric polymer tur SiO,, loai két tia nguy hiém
cho hiéu qua xtt ly viing can day giéng). Ham luong thach
anh cao nhat 8 mau M2 chi ti 50 - 52%. Ho da feldspar
gém feldspar va plagiocla (& day c6 albite - NaAlSi,O,),

Bdng 1. Théng tin vé mdu dung trong nghién ciu

trong d6 dang khoang albite thudng chiém ty 1& Ién. Ham
lugng cac oxide kiém dac biét la K,O va Na,O cao chiing
té feldspar & day tén tai cht yéu dudi dang feldspar kali.
Feldspar dé bi hoa tan trong HF hon thach anh, do d6 day
la khoang vat tiém tang gay két tua gel silic. Cac mau cét
két nay c6 ham lugng khodang sét (illite, chlorite ) cao vugt
qua 10% (mau cao dat t&i 34%) (theo thong & [26], khiham
lugng sét > 10% thi van dé két tda thd cdp sdn phdm hoa
tan sét cUia HF da dat ra van dé I6n cho x( ly acid viing can
day giéng). Ham lugng Fe,0, & muc cao (khodng 6 - 8%)
cho thdy chlorite & day la loai chira nhiéu sat. Pay chinh
la nhiing théng tin quan trong can tinh dén dé lua chon
thanh phan dung dich acid xt ly viing can day giéng vi véi
dang da nay can co cac giai phap tot trong chéng két tda
thi cdp sén phdm khong mong mudn va khéng nén dung
acid HF véi ty 1é > 1,5%. Ham lugng cac khodng sét cao va
do khodng sét c6 bé mat riéng Ién dat ra yéu cau phai lam
cham t6c d6 phan tng nham ting chiéu sau xam nhap
cta dung dich acid dua vao xu ly. Mat khac, thanh phan
sét cao, feldspar cao, thanh phan thach anh thap cho thay,
chinh sét va thach anh la sédn pham phong héa tai ché clia
feldspar. Su phan bé kha déu clia cac khoang thach anh
(q), feldspar (fp); chlorite (cl); plagioclas (pl) trong cac anh
hién vi dién t&r quét (Hinh 1)...

Nhu vay, nhin chung khi chon thanh phan dung dich

T Mau Mé Déi tugng id xit 1V 4 d ho cit két cac ma Bach HE va R4
] M1 Bach HG Cat két Oligocen dui acid xu ly 4p dung ‘c o cat két cac moé Bach H6 va Rong
2 M2 Bach H3 Cét két Oligocen trén clia Vietsovpetro, can chu trong dac biét t&i cac gidi phap
3 M3 Bach Hé Cat két Oligocen trén chéng (hodc gidm thiéu) hién tugng két tha thi cap cac
4 M4 Bach HG Cat két Oligocen dusi san pham khong mong muén nhu gel silic (Si0,), gel st
5 M5 Réng Cét két Oligocen dudi (Fe(OH),).
Bdng 2. Thanh phdn khodng vdt cta cdc mau dd via theo phdn tich Ronghen
Thanh phan khoang vat (%)
1T Mau . . - Thach Albite . . o aiva s
lllite Chlorite = Kaolinite anh Feldspar NaAlISi,0, Calcite = Zeolite = Khoangvatkhac
1 M1 16-18 14 -16 - 38-40 - 23-25 1-3 - Tal
2 M2 5-7 3-5 - 50-52 6-8 18-20 it 9-11 -
3 M3 12-14 13-15 - 28-30 4-6 31-33 3-5 - -
Montmorillonite,
4 M4 9-11 7-9 4-6 39-41 4-6 - - - vé dinh hinh
5 M5 14-16  18-20 - 20-22 4-6 19-21 it 16-1g ~ Amphitbole,
Lepidocrocite
Bdng 3. Thanh phdn héa hoc cia mét s6 mdu dd via
T | Mau Ham lugng (%) cha chi tiéu phan tich
sio, ALO, TiO, Fe,0, FeO CaO MgO0O KO Na,0 P,0, SO, MnO MKN
1 M1 55,46 16,15 0,52 8,17 3,09 3,73 2,70 2,99 0,86 0,12 0,05 0,047 6,02
2 M2 60,86 12,37 0,87 7,78 2,57 3,53 2,23 2,14 1,19 0,34 0,03 0,029 5,32
3 M3 56,07 13,53 0,32 6,65 3,26 4,56 3,32 2,56 1,64 0,22 0,05 0,036 7,38
4 M4 55,85 15,25 0,47 8,09 4,17 4,68 2,45 1,23 0,36 0,10 0,09 0,064 6,48
5 M5 55,61 14,64 0,35 7,42 3,12 4,20 2,87 2,91 1,11 0,31 0,05 0,058 6,58
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2.2. Nghién citu lua chon thanh phdn cdc hé héa phdm
xtt Iy nhiém bdn vé co

Nhom tac gid dé xuat phuong an st dung hop chat
chelate d€ loai trir mudi vo co, trong d6 c6 CaCO,; chéng
két tua thu cap va tang chiéu sdu xam nhap vao via cua
dung dich acid. Bén canh d6 can thiét phai loai trir CaCO,
trong dd via nham tranh CaCO, tac dung véi HF tao CaF, khi
thanh phan xtr ly c6 chia HF dugc bom vao via; ngan cach
nudc trong da via véi HF vi nudc trong da via luon cé chia
Na*, K*, ddc biét [a Na* tan ra tu feldspar ma Na* va K* tac
dung véi HF tao sadn pham khéng tan dang gel dé gay bit
nhét via. V&i cach tiép can nhu trén, hé héa pham trén co
s& st dung hop chat chelate c6 thé dugc dé xuat nhu sau:

- Hé acid bom trudc cho xt ly lang dong muéi vé co
c6 thanh phan nhu Bang 4.

- Hé chta hgp chat chelate (hé chida acid hiu cg,
hop chat chelate va mudi chia flo) dé xi ly 1ang dong vo
Co trén co sG khoang sét, silica va feldspar cé thanh phan
nhu Bang 5.

- Hé muédi bom ddy dugc chon ¢é thanh phan nhu
trong Bang 6.

Quy trinh trén ¢ mot s6 uu diém ndi bat nhu:

- Hé acid bom trudc cho xt ly lang dong muéi vo co
cé tac dung don dudng, tang kha ndng tiép xuic cla hé
héa pham bom sau véi da via va ngan ngura két tlia sén

Hinh 1. Anh hién vi dién t& quét ciia mét s6 mdu dd pham thi cdp c6 su tham gia clia Ca?t, Mg**...

Bdng 4. Thanh phdn hé héa phdm bom truéc

1T Tén ciu ti Thanh phan, % Chitc ndng

1 Acid hiru co (DMC-AQ) 10,0 Hoa tan CaCO,, chéng két taa sat

2 Chat chelate DMC-CL 2,0 Chéng két thia thi cap

3 Chat hoat dong bé mat HDBM- DMC-BM1 1,5 Tang kha ndng tiép xtc cha hé héa phdm vaéi da via
4 Chattc ché an mon 3,5 Uc ché &n mon

5 Nudc ky thuat Vua du

Bdng 5. Thanh phdn héa phdm trén co sé hop chdt chelate

1T Tén cau ti Thanh phéan, % Chuic nang

Phan tng vai NH,HF, tao mot phan HF cho hoa tan khoang
sét, SiO,, feldspar

Phan ting vai NH,HF, tao mét phan HF cho hoa tan khoang
2 Acid hitu co, 99% 4,27 sét, SiO,, feldspar

Han ché két taa thu cap

Chéng két tlia thit cap va tang chiéu sau xam nhap cta
dung dich acid vao via

1 Acid HCl, 31% 1,47

3 Chat chelate DMC-CL, 60% 3,37
Mudi chida Flo NH,HF,, 44,44% (a0 dé

4 sinh ra 1,5% HF) 4,86 Phan ting véi HCl va acid hitu co tao HF

5  Chéatucché an mon 3,50 Uc ché an mon

6  Chat hoat dong bé mat HDBM-DMC-BM1 1,50 Tang kha nang tiép xuc ctia hé héa pham vai da via
7 Nudc ky thuat Via du
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Bdng 6. Thanh phdn hé nuéc mudi bom ddy sau hé dung dich xi ly chinh

1T Tén cau ta Thanh phan, % Chiic nang
1 NHC 3% Céch ly dung dich xt ly chinh véi luu thé bom ddy
2 Chat hoat dong bé mat HDBM-DMC-BM2 1,5% phia sau

Phong ngtia nhiém bédn via sdn pham, gidam hién
3 Nudc ky thuat Vita du 9 ng pham. 9 ~

tugng tao cum nudc cuc bo

Bdng 7. Két qua ddnh gid do hoa tan cta cdc mdu dd via trong cdc dung dich

Do hoa tan trong cac hé héa pham khac nhau, % khéi lugng

T Mau Thong tin vé mau Dung dich acid HCI 15% Dung dtggl:‘;r:n;;t::;:;y’[;;r:tl:chelate
1 M1 Bach HG 13,3642 28,0388

2 M2 Bach H& 13,2902 37,5330

3 M3 Bach H6 13,7736 27,8187

4 M4 Bach H& 8,0754 26,1270

5 M5 Réng 31,4508 35,9658

- Hé xtr ly chinh (hoa tan nhiém ban vé ca trén co
sG khodng sét, silic va feldspar...) cé tinh &n mon thap,
¢ kha nédng rat cao trong phong ngua két tda tha cap
cac san phdm khéng mong mudn nhu gel silic (Si(OH),),
gel sat (Fe(OH),), muéi khéng tan nhu CaF,. Hé thuéc loai
tao HF chdm, nén c6 kha nang cho phép acid di sau hon
Vao via, cdi thién chiéu sdu xam nhap. Hé acid HC/chelate/
HF dé xuét 1a két qud ké thua kiéu hé HV:HF ma DMC da
thi nghiém céng nghiép thanh céng va chuyén giao cho
Vietsovpetro nam 2011 theo hgp dong KHCN sé: 1009/10/
T-N2/VSP5-DMC ngay 1/11/2010 [12].

- Dung dich muéi bom déy chia chat hoat déng bé
mat gay hydrophobic hoa bé mat kénh dan.

2.3. Nghién citu kha nang hoa tan dd via ciia héa phdm
trén co'sé hop chdt chelate

Vi dugc ké thura tir cac nghién ctu va kinh nghiém
ctia DMC, nén trudc khi dua hé héa phdm vao thi nghiém
trong diéu kién mé phdng via cu thé, nhom tac gia danh
gia thém thong sé kha nang hoa tan vat liéu mau 16i da via
trong cac hé hoa phdm va so sanh vai hé trén co s6 dung
dich HCl 15%. Viéc danh gia kha nang hoa tan vat liéu mau
16i d&c trung cho da cat két ctia cac hé hoa pham dugc
thuc hién theo phuong phap ma nhiéu hang dich vu xur ly
vung can day giéng st dung.

Trudc tién, ldy mét phan ctia mau 16i nghién thanh
bt min (qua sang 008 - 80mm), sdy & nhiét d6 100°C dén
khi khéi lugng khong d6i. Can 1g bét cho vao binh nhua
dung tich 150ml da cho sén 100ml dung dich HCl 15%
(hodc dung dich acid khac theo ké hoach thi nghiém cu
thé). Bat binh vao bé 6n nhiét bang nudc & nhiét dé 65°C,
trong vong 1 gid. Loc hén hop da phan tng qua gidy loc,

réia phan chat ran thu dugc trén gidy loc bang nudc cat.
Sdy mau cung gidy loc & nhiét d6 100°C trong khoang 1
gid va lam ngudi mau xuéng nhiét dd phong trong binh
hut am. Can khéi lugng phan chat ran cung gidy loc va
tinh toan phan chat ran thu dugc. Tinh gia tri mat khoi
lugng, quy theo % khai lugng.

Theo kinh nghiém, véi da via c6 d6 hoa tan trong HCl
15% > 20% theo khoi lugng thi chi can dung dung dich
HCI 15% trong x{ ly. Ngugc lai, véi da via c6 dé hoa tan
trong HCl 15% < 20%, thi can dung kiéu hé héa pham co6
chira HF. Bang 7 thé hién két qua danh gia kha nang hoa
tan clia da via cat két trong cac dung dich acid khac nhau.

Theo Bang 7, mau da chia ti moé Rong cé d6 hoa tan
trong dung dich HCI 15% cao han nhiéu so véi cadc mau
da chira tir mé Bach HG (duéi 20%). DE x(r ly cac giéng ¢
da via nghién ctiu tir moé Rong c6 thé khéng can dung loai
dung dich chia HF, con d6i véi da chira cat két Bach HE thi
can dung hé dung dich xt ly c6 chiia HF. Dé chia cat két
Bach HG6 khéng can dung hé x{r ly chiia HF > 1,5% vi vdi
dung dich c6 néng d6 HF sinh ra la 1,5% thi da via da bi
hoa tan cao, ma viéc dung hé cé d6 hoa tan cao thudng di
lién v&i nhiing kho khan lién quan t6i két taa thi cap. Nhu
vay, dé xut ly cac d6i tugng cat két & mé Bach HS va Rong
thi khéng nén chon héa phdm c6 ham lugng HF cao.

2.4. Bdnh gid khd ndang phuc héi dé thdm trén mau I6i
trong diéu kién via

Viéc danh gia kha nang phuc hoi dé thdam mau 16i
trong diéu kién via dugc thuc hién trén thiét bi chuyén
dung tai Vietsovpetro (Hinh 2).

St dung 2 mau da via mé Bach HE (1 mau lay ti giéng
BH-818 thudc déi tugng Miocen va 1 mau ldy tir giéng BH-
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16 thudc déi tugng Oligocen) vao thi nghiém. Diéu kién
thi nghiém gom: ap suat nén hong P_ = 130at; (tuong
duong ap sudt hiéu dung); 4p suat lam viéc P _ = 100at;
nhiét do thi nghiém 130°C.

Nhiém ban vé co dugc mé phong bang cach bom qua
mau hai dung dich A va B véi thé tich mdi loai bdng 2 lan
thé tich réng ctia mau. Dung dich A c6 thanh phan: CaCl,
5g/1+ FeCl, 59/I (FeCl,.6H,0 8,32g/1). Dung dich B c6 thanh
phan: Na,CO, 59/l + Na_SO, 2,59/l + NaOH 2,5g/I. Sau khi
bom, mé hinh dugc luu & diéu kién nhiét do, ap suat via
trong vong 2 - 3 gid. Theo kinh nghiém m6 phong, nhiém
b&n v6 co cac mudi CaCO,; CasSO,; Fe(OH).... sé duoc tao ra
trong khéng gian réng mau da via.

M6 phdng nhiém ban hiiu co dugc thuc hién bang
cach bom qua mau hén hop gilra dau tho da tach khi va
lang dong hitu ca 1y ti can 6ng khai thac. Thoi gian luu
mau & diéu kién nhiét do, ap suat via trong vong 5 - 8 gid.
Thd ty bom dung dich xt ly nhu sau: trudc tién, bom dung
dich vi nha tuong qua mau dé loai trir Idng dong hiiu co
va cac loai nha tuong nudc trong dau va dau trong nudc;
sau d6 bom dung dich x{ ly loai trit nhiém béan vé ca. Cac

Hinh 2. Thiét bj ddnh gid mé hinh via

budc thi nghiém va két qua danh gia kha nang phuc héi
dé tham ctia mau 16i trén mé hinh via dugc thé hién trong
Bang 8.

Két qua Bang 8 cho thay, hé s6 phuc hoi dé tham &
mau da Oligocen (BH-16.10) 14 0,96, con hé s6 phuc hoi do
thdm thu duoc tir mau da Miocen (BH-818.1) la 0,92. Gia
tri trung binh cia hé s6 phuc héi dé tham thu dugc bang
0,94 - thudc gia tri phuc hoi d6 tham cao. Diéu nay cho
thay tiém nang cao clia cac dung dich xt ly trén co s& hop
chat chelate va dung dich vi nhii tuong do nhom tac gia
dé xuat trong x{ ly da via cat két mé Bach Hé.

3. Két luan

Nhom tac gid da chon lua dugc thanh phan dung
dich hda phdm x{ ly loai trir nhiém ban vé co trén co s&
hop chat chelate; tién hanh danh gia trén mé hinh via tai
Vietsovpetro kha nang x{ ly nhiém ban v cc, nhiém ban
hitu co... clia hé héa pham trén co s& cac hop chat chelate
két hop véi vi nhii tuong va dung méi hydrophobic hda.

Thi tu bom trong xt ly dugc thiét ké nhu sau: (1) bom
vi nhil tueng dé loai trir cac dang nhi tucng, cum nudc,
ldng dong hiu co va
tang tinh tham ust nudce
clla mao quan; (2) bom
dung dich chat chelate
hoa tan ldng dong vo
cG; (3) bom dung mobi
cung chat hoat dong
bé mat khong ion dé
hydrophobic hoa bé
mat mao quan trén. Két
qua danh gid trén mob
hinh via nhan dugc cho
thay, do tin cay cta thu
ty cdng nghé xa ly dat
ra va thanh phan hé héa

Bdng 8. Két qua ddnh gid kha néng phuc héi do thdm ctia mau 16i trén mé hinh via

Két qua thi nghiém cta cac mau

T Cac budc thi nghiém va néi dung tién hanh BH-818.1 BH-16.10
1 Doi tugng dia chat Miocen Oligocen
2 D6 tham khiban dau, mD 485 313
3 Ham lugng HF trong hé dung dich xt ly chinh, % 1,5% 1,5%

4 Xacdinh d6 thdm dau ban dau (K,), mD 203,0 82,7
5 Mé phéng nhiérm ba"i‘n v6 covamé E)héng nhiém ban hitu co cho mau 176 4
Xac dinh d6 tham dau sau nhiém ban (K;), mD ! ’
6 Bom ddy dung fiich Yi nh tuang va cac dung dich acid qua mau 16i 101.9 415
Xac dinh d@6 tham dau (K,), mD ' !
; Tinh todn hé s6 phuc héi d tham: Kph = K/[(K,+K,)/2] 0,92 0,96

Gia tri hé s6 phuc hoi d6 tham trung binh
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pham loai trit nhiém ban vé co dé xuat. Hé s6 phuc hoi dé
tham cao dat 0,94.
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Study on formulafion of chelating system
for near well-bore treatment of sandstone formation
in Bach Ho field

Nguyen Van Ngo', Phan Van Minh', Do Thanh Trung', Le Van Cong'
Duong Danh Lam? Nguyen Quoc Dung?

'Research, Development and Technical Services Centre (DMC-RT)
2Vietsovpetro

Summary

To solve the problem of near well-bore contamination, the authors studied and formulated the chelating system,
which is a chemical system based on chelating agent, microemulsion and hydrophobic solvent. Injection orders have
been planned as follows: at the first stage, microemulsion is injected for treating emulsion, water blocking, and or-
ganic deposition as well as increasing permeability; at the second stage, the chelating agent is injected for treating
inorganic deposition; and at the last stage, the non-ionic hydrophobic solvent is used for hydrophobing the capillary
surface.

Results in laboratory and on core samples have shown that the system formulated from chelating agent, microemul-
sion and hydrophobic solvent can treat organic and inorganic deposition with high permeability recovery coefficient.

Key words: Near-wellbore treatment, sandstone formation, chelating agent.
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