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Dung dich khoan géc ddu du'oc sir dung réng rdi dé tang téc dé khoan va 6n dinh thanh giéng, ndng cao hiéu qua
céng tdc khoan déi véi mét sé déi tuong. Tuy nhién, dung dich khoan géc ddu thuéng xdm nhdép vao thanh hé va trén
lan mét phan/hoan toan véi ddu via, dnh huéng dén ddc tinh va cdc dudng iing xir pha ctia ddu via. Nhém tdc gia dé
phan tich thanh phdn ddau trén mdy sdc ky khi va tinh todn, ddnh gid mic @6 nhiém bdn dung dich khoan géc dau
trong ddu via. Tirkét qua nghién ciru nay, Trung tdm Phdn tich Thi nghiém (VPI-Labs) dd gitip cdc nha thau dau khi tai
Viét Nam tiét kiém th&i gian va chi phi gii mau di phén tich & nuéc ngoai.

Tirkhéa: Dung dich khoan géc dédu (OBM), ddnh gid nhiém bdn, nhiém bdn, EOS, GC.

1. Giéi thiéu

Viéc st dung dung dich khoan géc dau (Oil Based Mud
- OBM) gilip giai quyét cac van dé lién quan dén cac via sét
co hién tugng truong né trong qua trinh khoan, giam hién
tugng sat |6 thanh giéng, ket can khoan hay tang nhiét do
day giéng trong qua trinh khoan... Cac giéng khoan vao
da6i tuong cé nhiét dé cao ap suat cao (HPHT) hay c6 than
nho (slim hole) thudng st dung dung dich khoan géc dau
dé tranh rui ro ket can trong qua trinh khoan.

Dung dich khoan géc dau dugc tao ra ti dau diesel,
dau khodang hay céc olefin va paraffin mach thang it doc
t6. Cac thanh phan olefin va paraffin nay thuong la san
pham trong qua trinh chung cat dau thé va dugc téng
hagp tl cac hgp chat phan ti lugng nho hon. Hién nay, cac
nha thau dau khi tai Viét Nam thudng dung cac san phdm
dung dich khoan g6c dau Neoflo (Shell) véi d6 nhdt, ty

Bding 1. (dc ddc tinh co ban cta dung dich khoan gdc ddu Neoflo 3-56

Phuong
Pac tinh Ponvi Giatri phapxac
dinh
HC (C15-C16) % m/m >80% SCG1086
Téng mach nhanh % m/m  >90  SCG 1086
Pac  Olefins % m/m <20 SCG 866
tinh  T6ng paraffins % m/m >70 Tinhtoan
héa  Téng alcohols %m/m <15 SCG811
hoc Do nhét tai 100°F cSt <6 SCG865
Diém bt chay oF >190 SCG 003
Diém chay °F <-10 ASTM D97
Ty trong kg/m? ASTM D4052
Pac  Diémaniline °C ASTM D611
tinh  Diém soi
vatly 5% oC 252 ASTM D2887
95% °C 297  ASTM D2888
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trong va tinh nang khac nhau phu hgp véi tling giéng
khoan. Thanh phan ctia dung dich khoan géc dau thudng
nam trong phan doan nhe tir C , t6i C, . Bang 1 la cac déc
tinh héa hoc, vat ly co ban ctia dung dich khoan g6c dau
Neoflo 3-56.

Dé dadm bao an toan méi trudng, viéc cap phép su
dung dung dich khoan géc dau rat han ché va chi cap
phép khi khoan cho cac déi tugng via cu thé. Tuy nhién,
trong qua trinh khoan dung dich nay xam nhap vao trong
via va gay ra nhiém ban dau via. Viéc danh gia muc do
nhiém ban dung dich khoan g6c dau trong dau via trudc
day Viét Nam khéng tu thuc hién dugc ma phai gti mau
ra nudc ngoai dé phan tich. D& khac phuc tinh trang nay,
Phong Mau 16i - PVT, Trung tam Phan tich Thi nghiém (VPI-
Labs) da nghién ctu tha nghiém, xac dinh ham lugng
nhiém ban trong dau via va tinh toan thanh phan dau
khéng nhiém ban mot cach nhanh chéng, gitp cac nha
thau dau khi tiét kiém thgi gian va chi phi.

2. Panh gia, xac dinh muc d6 nhiém ban dung dich
khoan géc dau trong dau via

2.1. Phu'ong phdp ddnh gid

DPé tinh toan thanh phan dau chua bi nhiém ban,
nhom tac gia gia si thanh phan dau via tir C, (MW = 142)
t6i C_, c6 dang dudng doc tuyén tinh (dang phan bé theo
quy luat tu nhién cla cac cau ti hydrocarbon). VGi mic
dé nhiém ban cda dung dich khoan trong dau la Z%, thi
thanh phan dau sau khi loai Z% dung dich khoan sé la X -
Y x (Z/100). Thanh phan dau sau khi da loai trir dung dich
khoan géc dau chi con (100 - Z)%. Do d6, thanh phan dau
chua nhiém ban dugc tinh theo phuong trinh sau:
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Hinh 1. Tinh todn thanh phdn ddu khdéng nhiém bdn vdi gid dinh 0% nhiém bdn
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Trong do6:
X:Thanh phan chat nhiém ban do duoc (wt%);
Y:Thanh phan dung dich géc dau Neoflo do dugc (wt%);

Z: MUic d6 nhiém ban dung dich khoan géc dau theo
%wt trong chéat luu nhiém ban.

A

Ap dung phuong phap “Thi va sai s6” véi viéc gia
dinh cadc ham lugng nhiém ban khac nhau sau dé biéu
dién két qua tinh toan chat luu da loai nhiém ban véi
phan t lugng. Banh gia sai s6 thanh phan da loai nhiém
bén so vai dudng do déc tuyén tinh ti phan doan C,j dén
C,.. Gia tri ndo cho sai s6 nho nhat sé |a ty & nhiém ban
dung dich khoan géc dau.

Gia st mic do nhiém bdn ban dau = 0, thanh phan
dau nhiém ban va thanh phan dau sau khi tinh toan loai
bd nhiém ban va thanh phan dung dich khoan géc dau
dugc bi€u dién trén Hinh 1. D&i vai thanh phan dung dich
khoan géc dau thi khédng co mat dang ké clia hydrocarbon
trong cac phan doan cudi tir C, trg di. VGi su thay di ty
I& nhiém ban, thanh phan chat luu via sau khi loai nhiém
ban dugc tinh toan va dugc biéu dién trén cung dé thi.

Nhom tac gia tiép tuc tht nghiém vai ty 1& nhiém
ban ban dau = 7%wt. K&t qua thd nghiém (Hinh 2(a)) cho
thay thanh phan dau sau khi da loai boé 7%wt dung dich
khoan g6c dau van bi nhiém ban (cao hon so véi dudng
thang tuyén tinh). V&i viéc thay d8i ty 1& nhiém ban ban
dau = 12%wt, két qua tinh toan (Hinh 2(b)) cho thay thanh
phan dau sau khi loai bé nhiém ban bi thap han so vai
dudng tuyén tinh. K&t qua thi nghiém vdi ty [& nhiém ban
ban dau = 10%wt cho thay thanh phan sau khi loai nhiém
ban kha sat véi dudng tuyén tinh va hé s tuong quan 16n
nhat (Hinh 2(c)).
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2.2, Két qua ddnh gid trén mdu thir nghiém

Nhém tac gia lua chon 1 mau dau via khéng bi nhiém
ban, pha tron vai dung dich khoan g6c dau Neoflo theo 3 ty
1& khoi lugng khéac nhau: 7,6%wt, 29,5%wt, 50%wt. Cac hon
hgp dau trén dugc phan tich thanh phan dén C36+ trén
may sac ky khi ciia Agilent 7890 theo ASTM D6733 hoac
ASTM 6352. S6 liéu dugc tinh toan tir két qua do trén may
GC dudi dang %wt. May sic ky dugc chudn vdi chat chuan
n-paraffin va mau chuan dau khi nhan tao (D2887).

Dua vao két qua phan tich thanh phan (Bang 2) va xac

dinh muic d6 nhiém ban (Hinh 3), nhdm tac gia danh gia,
tinh toan muic d6 nhiém ban va ty 1é sai s6 so vai két qua
pha trén (Bang 3). K&t qua cho thay két qua xac dinh muc
dé nhiém ban bang tinh toan sai Iéch khéng dang ké so
Vi ty 1& pha trdn thuc té. V&i mau dau co ty 1é nhiém bén
cang I6n thi sai s6 cang Ién. Cac nguyén nhan co thé dan
dén sai s6 la: can khong chinh xac, ngudi pha mau chua
thuan thug, ty Ié sai s6 nhat dinh cia may sac ky khi... Vi
vay, d€ phan tich va xac dinh chinh xac muc d6 nhiém ban,
can phan tich, theo ddi chat ché cac buéc ti€n hanh do va

Bding 2. Két qud phan tich thanh phdn dau

Thanh phin déu g;:‘e':;:g 100% OBM 7,6% OBM 29,5% OBM 50% OBM
Mol % Wt % Mol % Wt % Mol % Wt % Mol % Wt % Mol % Wt %
Hydrogen Sulfide 0000 0000 0000 0000 0000 0000 0000 0000 0000 0,00
Carbon dioxide 0000 0000 0000 0000 0000 0000 0000 0000 0000 0,00
Nitrogen 0000 0000 0000 0000 0000 0000 0000 0000 0000 0,00
Methane 0000 0000 0000 0000 0000 0000 0000 0000 0000 0,00
Ethane 0004 0001 0000 0000 0003 0000 0003 0000 0002 0,00
Propane 0138 0024 0000 0000 0104 0018 008 0016 0033 0,006
Iso-Butane 0301 0069 0000 0000 0239 0055 0187 0045 0083 0,020
N-Butane 0771 0176 0000 0000 0607 0139 0464 0112 0209 0,052
Iso-Pentane 1175 0333 0000 0000 0992 0281 0727 0218 0378 0116
N-Pentane 1468 0416 0000 0000 1250 0355 0909 0272 0486 0,149
Hexanes 3970 1345 0000 0000 3522 1193 2579 0923 1522 0557
Heptanes 6236 2457 0024 0010 5596 2205 4145 1725 2618 1,114
Octanes 9125 4099 0012 0006 8208 3,687 6086 2887 3981 1,931
Nonanes 7265 3664 0013 0007 6616 3337 4894 2606 3327 1812
Decanes 6180 3457 0035 0021 5673 3174 4171 2465 3079 1,860
Undecanes 4951 2862 0129 0081 4482 2591 3370 2057 2401 1,498
Dodecanes 3956 2,504 0399 0275 3611 2286 2782 1860 1978 1352
Tridecanes 4248 2923 0426 0319 3914 2693 2975 2162 2137 1588
Tetradecanes 3570 2667 1149 0934 3218 2404 2525 1992 1983 1,600
Pentadecanes 3452 2796 15540 13699 4280 3467 6780 5799 8997 7,870
Hexadecanes 2271 1982 24961 23712 3917 3419 8674 799 12812 12,077
Heptadecanes 1925 1,794 23065 23391 3565 3323 8011 7,884 11,820 11,894
Octadecanes 2198 2,169 21,560 23157 3633 3586 7641 7965 11,141 11,873
Nonadecanes 1726 1,785 10,722 12,067 2399 2481 4275 4669 5858 6,541
Eicosanes 12901 139 1,875 2207 1276 1380 1371 1566 1434 1,674
Heneicosanes 1695 1940 008 0106 1563 1789 1,188 1436 0849 1,049
Docosanes 1,721 2,063 0000 0000 158 1898 1179 1493 0819 1,061
Tricosanes 1541 1,927 0004 0005 1455 1819 1064 1406 0749 1,011
Tetracosanes 1515 1971 0002 0003 1422 1851 1025 1409 0735 1,033
Pentacosanes 1,463 1,985 0,000 0,000 1,365 1,852 0,987 1,414 0,712 1,043
Hexacosanes 1,441 2034 0000 0000 1352 1908 0991 1478 0702 1,070
Heptacosanes 1311 1,928 0000 0000 1245 1830 0888 1379 0640 1,016
Octacosane 1209 1844 0000 0000 1,117 1704 0824 1,328 0575 0948
Nonacosanes 1254 1982 0000 0000 1180 1866 0870 1453 0608 1,038
Triacontanes 1062 1738 0000 0000 0997 1631 0756 1305 0516 0911
Hetriacontanes 1,077 1,821 0000 0000 1,010 1,708 0748 1,335 0525 0,959
Dotriacontances 0811 1416 0000 0000 0758 1323 0572 1055 038 0,728
Tritriacontanes 0707 1272 0000 0000 0636 1146 0483 0919 0333 0648
Tetratriacontane 0595 1,05 0000 0000 0534 0991 0404 0791 0284 0,569
Pentatriacontanes 0529 1011 0000 0000 0507 0968 0357 0720 0290 0,599
Hexatriacontances lus 15850 35043 0000 0,000 16171 33644 15007 25861 14999 20,735
Téng 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000
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Bang 3. Két qud thir nghiém ddnh gid miic @6 nhiém bdn

Tylé ph .
) YIEPRa g lanhigm .. .
Thi tron dung o Ty lé sai
T s . ban theo .
nghiém  dich khoan , . 56 (%)
R danh gia
goc dau
1 Test 1 7,6 7,58 0,26
2 Test 2 29,5 29,22 0,95
3 Test 3 50,0 48,52 2,96
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Hinh 4. Sdc dd phdn tich thanh phdn nhiém bdn 6 hién dién cia dung dich khoan géc déu

xem xét ti mi séc d6 phan tich. Hinh 4 thé hién su xuéat
hién clia dung dich khoan géc dau trong sac dé GC thudc
phan doan C,,-C,.. Qua két qua danh gia, thanh phan dau
khéng nhiém ban dugc tinh toan hoan toan trung khép
vGi thanh phan dau diu khéong nhiém ban. Ré rang, viéc
xac dinh ham lugng dau nhiém ban va tinh toan thanh
phan dau khéng nhiém ban hoan toan cé thé thuc hién
dugc theo phuong phap nay.

DGi v6i cac mau dau cb ty phan Phytane va Pristane
trong phén doan C , va C, I6n sé anh hudng dén dé chinh
xac cla két qua danh gia muc dé nhiém ban. Do phan doan
nay thudng cé ty 1é % khéi lugng sé cao hon cac phan doan
trudc va phan doan sau ching va thanh phan dung dich
khoan g6c dau cling cé thanh phan cac cau ti chl yéu roi
vao phan doan nay nhung khong cé thanh phan Phytane va
Pristane. Do d6, khi tinh toan loai trir thanh phan nhiém ban
sé anh hudng dén két qua danh gia. D6i véi cac mau dau cé

muic d6 nhiém ban it, viéc xac dinh ty 1& nhiém ban dé dang
hon so vdi caéc mau ¢d ty 1é nhiém ban 1én trén 50% bai vi
mot sai s6 nho trong phan tich thanh phan sé dan tai viéc
khéng xac dinh chinh xac ty 1é nhiém ban ctia mau.

Trén co s& thi nghiém va danh gia mic d6 nhiém ban
dung dich khoan g6c dau trong dau via cho cac nha thau
dau khi, nhém tac gid VPI-Labs da khang dinh gidi phap
va rut ra nhiéu kinh nghiém trong qua trinh tinh toan va
danh giad muc d6 nhiém béan. Dua vao két qud danh gia
muc do nhiém ban, thanh phan dau via khong nhiém ban
va két qua do cac thédng s6 PVT ctia dau nhiém ban c6 thé
du doéan dac tinh PVT cla dau khéng nhiém ban théng
qua chay mo phdng EOS [2].

3. Két luan

Phuong phap xéac dinh ham lugng nhiém ban dung
dich khoan géc dau trong dau via da dugc tht nghiém
va trién khai thanh cong tai VPI-Labs. K&t qua thir nghiém
cho thdy muic d6 nhiém ban cang cao thi sai s6 trong tinh
toan cang lén. Dua vao két qua danh gia nhiém ban va két
quéa phan tich PVT clia dau nhiém ban, c6 thé du doan dac
tinh clia dau khéng nhiém bin qua chay mé phéng EOS.
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Evaluation of oil-based mud contamination in reservoir fluids
and calculation of uncontaminated fluid

Nguyen Manh Hung, Dang Ngoc Thuy, Dang Tuan Nhat, Bien Van Trang
Vietnam Petroleum Institute

Summary

Oil-based mud (OBM) is popularly used to increase drilling rates and wellbore stability. However, the filtrate from
these fluids contains various additives and is often miscible or partially miscible with reservoir fluid, causing changes
to the physical properties and phase behaviours of reservoir fluid samples. The authors analysed the reservoir fluid
composition using gas chromatography and evaluated the oil-based mud contamination level in reservoir fluid. Based
on the results of this study, VPI-Labs has successfully provided to many clients in Vietnam the contamination evalua-
tion services which earlier could only be performed by overseas labs, thus helping them save much time and costs.

Key words: OBM, oil-based mud, contamination evaluation, reservoir fluid, EOS, GC.
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