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Hé dung dich khoan la yéu t6 quan trong trong céng tac khoan thdm do khoang sén, déc biét dbi véi
giéng khoan séu thdm do va khai thac dau khi. Cac hé dung dich khoan gbc nuwéc irc ché sét da duoc
st dung & Viét Nam chi yéu la KCL/Polymer, FCL/AKK, KCL/PHPA/Glycol; Glydril; Ultradril.... Trong
thi céng, mét sé hé dung dich khoan trén da boc 16 nhitng han ché, cén phai nghién ctru dung dich
khoan géc nwéce trong nuéce. Bai béo gidi thiéu két qué nghién ciru theo huéng nay.

T khéa: dung dich khoan, giéng khoan séu, gbc nuwéc

1. DAT VAN BE

Trong céng tac khoan tham do khoang san, viéc
ap dung cac hé dung dich khoan phu hgp ludn 1a
yéu t6 quan trong dadm bao rut ngan thoi gian thi
cong, khoan giéng an toan déng thdi dam bao tinh
nguyén ven cho cac tAng chtva san pham. Dac biét
déi v&i giéng khoan sau thdm do va khai thac dau
khi, dung dich khoan déng vai trd rat quan trong
trong viéc thanh coéng cla giéng khoan ca vé kinh
té va ky thuat. Vi vay, trong nhitng ndm qua, da cé
nhiéu nghién clru cac hé dung dich khoan nham
gidm cac sy cb, phic tap trong thi cong khoan,
tang hiéu qua hoat déng cla gian khoan, giam gia
thanh giéng khoan, dam bao an toan cho cong tac
the via, goi dong san pham...khi khoan qua cac
dia tAng chra sét trvong né. Cac hé dung dich
khoan géc nuéc trc ché sét da dwoc si dung &
Viét Nam cht yéu |a KCL/Polymer, FCL/AKK, KCL/
PHPA/Glycol; Glydril; Ultradril.... Trong thi cong,
mot s6 hé dung dich khoan trén da boc 16 nhitng
han ché nhw kém &n dinh tinh lwu bién, khd nang
chiu nhiét thap, do thai nwéc cao, khé tach chat
ran do PHPA bam vao sang rung hay tac déng anh
huéng t&i méi trwdng do thanh phan chrom trong
hén hop FCL...Trong d6, hé dung dich Ultradril 1a
hé dung dich khoan tién tién nghién ctru phat trién
b&i MiSwaco bang cac héa pham thay thé Idcap D,

Ultrahib, Ultrafree... két hop (rc ché hdp phu ion
cla KCL da tang dwoc khd ndng (rc ché sét cao
va gidm sy bam dinh ctia mun khoan d@m bao thi
cbng an toan qua cac tang sét day, hoat tinh tranh
dugc cac sy ¢cb thi cdng gil® cho thanh giéng 6n
dinh va khéng nhiém ban via san phdm. Pay la tng
dung thanh céng cac hé dung dich khoan tién tién
cho hoat déng khoan tai Viét nam. Tuy nhién, hé
dung dich Ultradril c6 gia thanh kha cao va la hé
dung dich ban quyén chi dwgc cung cép bdi dich
vu clia MisWaco. T nhirng yéu cau cla thuc té,
cac can bo ky thuat cda Viét Nam da dinh hwéng
nghién ctu trén co sé tdng hop wu thé ctia chat tre
ché kép dang polyamine v&i KCL va hdn hop co-
polymer da tao ra cac dic tinh vuot troi trc ché cac
hoat tinh ctia sét khi tiép xtc véi dung dich khoan.
Céac két qua nghién ctu va thlr nghiém 1a co s&
phat trién cac hé dung dich khoan géc nuéc trc ché
sét cao cho thi cong cac giéng khoan sau qua cac
trdm tich chiva sét hoat tinh.

2. NOI DUNG NGHIEN cl’U
2.1.Co ché trc ché sét cua hé dung dich
khoan goc nuwéc
2.1.1.Co ché trc ché cta Polyamine
Hén hop cla cac polyamine va mubi amine
hiru co c6 thé tan hoan toan trong nwédc e ché
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sét trén co s& gia cb lién két phién sét. Do ai lwc
ctia gbc amine (tam dién dwong) véi cac tam hoat
doéng mang dién Am cla cac phién sét, cac gbéc
polyamine hodc mudi amine nhanh chéng hép phu
lén bé mat cha cac phién sét, va trung hda cac tam
tich dién. Bén canh d4, do phan t&r chira nhiéu gbc
amine, chung dong vai trd nhw mét cation da héa
tri, lien két chat va gia c6 bé mat cac phién sét lai
v&inhau, do vay ngay ca khi cac phan t&r nwéc xam
nhap va hydrat hda cac tam dién tich gitra cac bé
mat phién sét, chung ciing khong thé lam gia tang
khoang cach gilra cac phién sét, tlr d6 han ché kha
nang phan tan cua sét.

H.1. Ca ché iic ché sét ctia Polyamine

2.1.2 Co ché trc ché ctia mudi KClI

Khi hoa tan vao nwéc, mudi KCI cé thé phan
ly hoan toan vi day |a mot loai mudi dién ly manh.
lon K* ¢é kich thwéc nhé hon (2.66Angxtrom), cé
thé xam nhap vao cac 16p phién sét. Vi sy hap
phu va thay thé ion Na* ctia K* & vinh vién (ion K*
khong bi thay thé béi cac ion khac), do d6 khoang
khong gian ndi tai gitra cac phién sét bi thu hep
lai, 1am cac phan tlr nwéc rat khé co thé xam nhap
sau vao trong céc khe gitva cac phién sét nay, do
dé han ché sw trvong né cua phién sét. Bén canh
dé, khi cac tdm hoat déng tich dién am trén bé mat
cac phién sét dwoc trung hoa béi cac ion K+, chiing
khéng con kha nang twong tac véi cac phan tk
nwéc duoc niva, do d6 d6 day vé boc hydrat cla
cac phién sét giam di, dan dén viéc cac phién sét
khoé treong nd hon. Ngoaira, ion Cl- cé ai lwc manh
déi v&i cac phan tr nuwéc ciing 1am gidm ty 1& nuwéc
tw do trong dung dich, do dé lam gidm mirc o xam
nhap vao cac ké sét ctia cac phan tl nuwéc tw do,
han ché qua trinh trwong né cla sét.
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H.2. Co ché hap phu thay théion clia cation K*

2.1.3.Co ché e
polyacrylamide

ché cla co-polymer

Co-polymer polyacrylamide Ia hén hop clia cac
co-polymer polyacrylamide mach ngén trc ché sét
theo co ché bao boc. Khac véi cac polyacrylamide
c6 mach dai mang dién tich &m, co-polymer
polyacrylamide la cac cationic polymer (polymer
duong) vé&i cac tam dién tich dwong chiém wu thé.
Do vay, ching dé dang hép phu rat chac lén bé
mat clia cac phién sét, ddng thoi hap phu ca 1én
canh clia cac phién sét, noi cé ca tam dién tich
duong va am, che pha hoan toan cum phién sét
va ngén khéng cho nwéc xam nhap vao cum phién
sét qua cac ké phién sét. Lién két va kha nang che
pht cla polymer dwong nay tét hon rat nhiéu déi
véi cac polymer am, do vay ngan can t6t hon sy
xam nhap cula nwéc tw do vao cac phién sét. Bén
canh dé, vi khdi lwong phan t&» thap va dé dai mach
ngan, sé khong tao sv gia tdng dot ngdt vé do nhot,
khong lam khé kh&n cho viéc tach chét rédn khoi
mun khoan hodc cac sy cd khac gayrab&i do nhét
qua cao cua dung dich.

f’E

L =
Com P £
_f ’5 " _ “':.L
EQ} ] . C_E)
DR -
tc.;;j_ = jr"'_ 1_‘-;37-}
Co 78 S
=< --xi'L

H.3. Co ché bao boc sét ctia polyacrylamide
2.2.Thir nghiém tinh ndng én dinh va irc ché
sét cua Protrol

2.2.1.Thanh phén hé dung dich pha ché
Thanh phan pha ché cac hé dung dich trc ché
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Bang 1. Thanh phan pha ché cac hé dung dich khoan

PROTROL HPWBM* KCl/Glycol
Héa pham Hz(alr(r; /Irtlrg?g Hoa phdm HEE:; /I::I}gg Héa pham szlr(r; /liq:;g
Nurc bién theo y/cau Nudc bién theoy/cau Nutdic bién theoy/cdu
Soda Ash 0,5 Soda Ash 0,5 Soda Ash 08
(@ 100 (@ 100 Kcl 100
DV-HIB 30 Ultrahib 35 GlydrilMC 45
DV-CAP LV 10 Ultracap 10 ID CapD 10
DV-PACLV 8 MIPACUL 8 MIPACUL 8
DV-HIVIS D 3,5 Duovis plus 3,5 Duovis 3
DV-CARBF 20 @CO3F 20 @CO3F 20
DV-KLAFREE 10 Ultrafree 10 NaOH 2
DV-FLOHT 5 Dualflo HT 5 Dualflo HT 5
DV-CIDE 1,5 Safe-cde 1,5 Biosafe 1,5
Barite 100 Barite 100 Barite 100
Raw clay 10 Raw clay 10 Raw clay 10

HPWBM* la hé dung dich khoan gdc nudc tic ché sét cao clia cac nha thau nudc ngoai

sét duoc sir dung tai Viét Nam, trong do cac hoa
pham cé tinh nang twong tw da dwoc str dung sat
véi ndng do thuc té dé danh gia kha nang e ché
sét, tinh chiu nhiét, khad nang thu hdi mun khoan...
khac nhau va dwgc trinh bay trong Bang 1.

Cac thoéng sé dung dich khoan duoc danh gia
trong diéu kién nhiét do phong va nhiét dé sau khi
nung & diéu kién 120 °C nung trong 16 gi®r. Cac
thdng sé duoc trinh bay trong Bang 2. Cac théng
sb do dwoc cho thay rang, cac hé dung dich khoan
polymer phi sét hién nay cé cac tinh chéat lwu bién
kha 6n dinh, bén nhiét va ddm bao yéu cau ky thuat
thi cdng cac giéng khoan sau.

2.2.2. Chuén bj méu sét

Mau sét dé ther nghiém la sét AP| hoat hoa c6 do
trwong nd cao dwgc nén & 6000psi (408 at) twong
dwong véi diéu kién nén ctia dat da & dod sau 3.500
m v&i cot &p suét thiy tinh cda dung dich 1a 1,2g/
cm3. Day la d6 sau thworng gap cla cac dia tAng co
chlra sét hoat tinh va thuwdng xuyén xay ra cac sy
cb mét 6n dinh thanh thanh giéng khoan nhuw trwong
n&, sap nd, bién dang thanh giéng khoan trong qua
trinh thi cong khoan tai thém luc dia Viét nam.

Bbi véi mau mun khoan (cutting) sau khi dwoc
nén ép mau sét dwoc dap nhd thanh cac hat voi
kich thwéc gidi han 1a lot qua sang 5 mesh va nam

Bang 2. Théng sé dung dich khoan thir nghiém

PROTROL
Théng s6
Truéc khi nung  Sau khinung
PV, Ps 24 26
YP, Ib/100ft2 31 32
10" Gel,Ib/100ft2 8 9
10" Gel, [b/100ft2 n 12
6RPM, cPs 12 N
APIFL,ml 34 35
HTHP FL,ml 12,8 11,4
pH 9,9 9,7

HPWBM KCl/Gly col
Trudckhinung Sau khinung  Trudckhinung  Saukhi nung
27 24 25 2
30 34 32 30
8 9 8 8
12 13 10 14
9 10 9 10
32 3,6 34 5
12,6 11,0 13,0 11,6
97 9,5 9,2 84
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trén sang 20 mesh (gan twong déng véi kich thuéc
cla mun khoan). Sau dé, can 10g va cho vao
200ml hé dung dich th(r nghiém v&i thanh phan,
ham lwong va tinh chat dung dich trinh bay trong
Bang 1, 2 va chuyén qua I6 nung quay v&i nhiét 4o
120°C trong vong 16 gio'.

2.2.3. Két qué thir nghiém dé trirong né cia sét
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H.1. Biéu d truong né va thoi gian cha sét
trong dung dich HPWBM
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H.3. Biéu dd truong nd va thoi gian cia sét
trong dung dich PROTROL
Két qua thir nghiém da chi ra rang, trong ciing
diéu kién thtr nghiém, cac chi sb tir Swell Meter
da cho két qua kha kha quan khi st dung cac hda
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pham c6 chirc ndng tc ché kép dé pha ché hé
dung dich khoan PROTROL da cé hiéu qua ro rét.
Sau khi nung, hé sb trwong né ctia Protrol 1a 15,8%
(hinh H.3) so v&i hai hé dung dich dwoc str dung
phé bién hién nay 1a HPWBM va KCL/Glycol twong
trng la 16,8% (hinh 1) va 22% (hinh H.2).

2.2.4.Két qua thtr nghiém kha nang thu hoi
mun khoan

Mbt trong nhirng phwong phap dé danh gia kha
ndng (e ché clia hé dung dich khoan la thir nghiém
khd nang thu hdi mun khoan. Mun khoan ¢ thé
dwoc lay tir mau 16i khoan thu héi tr thuc t& hodc
duwoc gia cong béng mau sét duwoc nén éptaothanh
cac mau cutting cé kich thwée, hinh dang khacnhau.
M&u mun khoan chuén bj cho tht» nghiém duoc dé
cap trong phan chuan bi mau cutting.

b) e

vGi hé dung dich

H.4. Mau miin khoan thit nghiém
a) Lam tur sét; b) vdi hé dung dich KCL/Glycol;

) véidung dich khoan HPWBM; d) véi hé dung dich khoan Protrol

Sau th& nghiém kha nang thu héi mun khoan
dbi véi cac hé dung dich khoan cho thdy hé dung
dich khoan protrol c6 hé sb thu héi mun khoan kha
cao 90,23% (hinh H.4.c) twong dwong v&i hé dung
dich khoan tién tién HPWBM ma nha thau nwéc
ngoai dang &p dung cho céc giéng khoan tai Viét
nam v&i kha nang thu hdi mun khoan 89,07% (hinh
4.b). Viéc str dung cac héa phadm cé tac dung Grc
ché kép dwoc phan anh rd nét qua th» nghiém bao
toan cac hat mun khéng bj hoa tan hay trwong n&
khi tiép xdc v&i dung dich. Co' ché (rc ché sét trén
co s& gia cb lién két phién sét, bao boc ngan can
t6t hon sy xam nhap ctia nwéc ty do vao cac phién
sét da phat huy hiéu qua so v&i dung dich KCL/



NGHIEN Cl’U VA TRAO DOI

CONG NGHIEP DAU KHi _&

PROTROL
MUD SYSTEM BUILDING e Cement Contaminated
D.O.T 6-8 Mar 2013
Chemicals {g;';‘;} Mo':é';? 3;';:"' "::’:r:r;g Mud properties BHR | AHR Specs
Sea water(VT-VN), ppb| as required 1 as required - Mud weight sg| n/a nia
Soda Ash, ppb| 0.85 2 0.5g9 1 600 RPM| 84 79
Potassium Chiloride, ppb| 100.00 3 35g 1 300 RPM| 57 54
DV-HIB. ppb| 30.00 4 10.5ml 1 fms & 200 RPM| 46 45
DV-CAP LV.ppb| 1000 | 5 | 35g | 5 |cneclogy@120°F 160 RPM| 32|29
DV-PAC LV, ppb| 5.70 6 2g 3 6 RPM| 11 10 B-14
DV-FLO HT, ppb| 5.70 7 2g 5 3 RPM 9 8
DV-HIVIS, ppb| 4.30 8 1.5g 5 |Plastic Viscosity cP| 27 25 ALAP
DV-CIDE, ppb 1.50 9 0.5ml 1 Yield Point Lbo0ft2] 30 29 25-40
CaCO3F, ppb| 15.00 10 5g 1 10"/10" Gel Strength Lb/100 ft2 | 10/18 | 10/16 | B8-15/10-25
DV-KLASEAL, ppb| 10.00 11 3.5g 5 |APIFL ce|] 3.3 3.7 <4.5
''''' APl evaluation clay, ppb| 45.00 12 15g 5 |HTHP FL (@120 oC, 500psi) cc| 12.8 13.6 <15
''''' Barite (Vietnam), ppb| 145.00 13 50g 20 |pH!/Temp nfal 10.5 10.0
Cement slurry 14 8g 5 Swelling test (room temp after 16hrs) %| nia 17.8 <20
Cement slurry is made by mixing thoroughly 20g cement G in 20m| water, After
adding cemant slurry into mud, the contaminated mud is aged at room temp for 24
hour before undergoing hot rolling {dynamic aging) at 275oF.
bw speed mixer at — 2300 RPM : 36
le spindle mixer At 14000 RPM : 25
Total Mixing Time : 61
Aging condition: 2750F: Hot roll 16hrs

H.5. Thirnghiém nhiém ban xi mang cta dung dich protrol

Glycol véi ty 1& thu hdi mun khoan chi dat 73,17%
(hinh H.4.a).

2.2.5.Két qua th&r nghiém nhiém ban do xi méng

Trong qua trinh thi cdng khoan, dung dich khoan
c6 thé nhiém ban lam thay dbi cac tinh chét lwu
bién cta dung dich lam gidm dang ké khd nang
tudn hoan ciing nhw van chuyén mun khoan. Béc
biét khi bi nhiém ban xi mang (do khoan pha cac
cau xi mang). D& th&r nghiém kha nang duy tri cac
théng s6 dung dich khi bi nhiém ban 4 ppb xi mang
G duoc cho vao dung dich Protrol dé thor nghiém.
Két qua trén hinh H.5 cho thdy céac théng sé lwvu
bién nhw dd nhét déo, Yield point, Gel 10/10 déu
duy tri kha tét va dam bao yéu cau cho thi cong.
Ngay ca do thai nwéc & nhiét d6 phong (API FL)

TAI LIEU THAM KHAO

clng nhw sau nung (HTHP FL) cing duy tri kha
on dinh, diéu d6 cho thay Protrol thuc sy dap tng
duoc yéu cau thi cong cac giéng khoan sau véi kha
nang e ché sét cao.

3. KET LUAN

Viéc nghién ctru hé dung dich khoan gbc nwéc
&rc ché sét cao dwa trén co s& Iwa chon hé héa
pham co chirc ndng (e ché kép l1a mét dinh huéng
cho viéc phat trién cac hé dung dich khoan gbc
nudctiéntién. Cacthlr nghiém hé dung dich Protrol
la budrc dot pha nghién cltru cho thdy Protrol hoan
toan dap tng cac yéu cau thi cong khoan, véi chirc
nang trc ché sét tdt nham han ché cac sy cb trong
thi cdng céac giéng khoan sau tai Viét NamO
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DEVELOPMENT OF WATER-BASED DRILLING FLUID
WITH HIGHTLY SWELLING-INHIBITING CLAY FOR THE DRILLING DEEP WELLS

Pham Xuan Toan, Nguyen Xuan Thao, Nguyen Duy Tuan, Pham Dang Son

ABSTRACT

Drilling mortar is an important factor in mineral exploration drilling, especially for deep wells for
exploration and exploitation of oil and gas. The clay-inhibiting water-based drilling mortar that have been
used in Vietnam are mainly KCL/Polymer, FCL/AKK, KCL/PHPA/Glycol; Glydril; Ultradril.... In construction,
some of the above drilling fluid systems have revealed limitations, it is necessary to study water-based
drilling fluids in the country. This paper introduces the research results in this direction.

Keywords: drilling fluid, deep well, water-based
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