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Tém tit: Dung dich khoan déng mdt vai trd quan trong trong coéng tac khoan phuc vu khao
sat dia chat, xay dung va khai thac nu¢c.Tinh chét cua dung dich khoan bi 4nh hudéng boi
nhiéu yéu t6 khac nhau. Mot trong s6 d6 13 anh huéng ciia mudi khi khoan ¢ cac khu vuc bi
nhiém mdn. Trong bai bao nay, anh hudng cua ham luong bentonite, thoi gian 4 va ham
luong mudi Ién tinh chat ctia dung dich khoan duoc dénh gia thong qua céc thi nghiém theo
tiéu chuan ciia Vién dau khi Hoa ky (API). Két qua tir thi nghiém chi ra rang, ham lugng
bentonite va thoi gian ¢ ¢6 anh huong 16n dén d6 nhét, kha ning that thoat nudce cia dung
dich khoan. Khi tang lugng bentonite tir 1% lén 5% khéi luong, do nhét déo tang tir 0,5 cP
Ién 5,5 cP trong khi lwong nudc thai ra giam tir 43,2 ml xudng 18,3 ml. Nguoc lai, sy nhiém
man do mudi NaCI lam giam chét luong cua dung dich khoan. Cac thong s0 d6 nhot giam
dang ké khi tang nong do NaCl. Két ‘qua ghi nhan dugc tir thi nghiém d¢ thai nude cho thay
lugng nude that thoat tang xap xi gap 2 lan khi tang luong NaCl tur 0,5% 1én 2% ti 1€ theo
kh01 luong. Céac két qua tir thi nghiém la co so dé tiép tuc nghién ctru anh hudng cua cac yéu
t6 khac 1én dung dich khoan, gop phan nang cao hiéu qua ctia cong tac khoan & cac khu vuc
nhiém min, ven bién.

Tir khéa: Dung dich khoan; Anh huéng ciia mudi; Bentonite; Ngap man.

1. Giéi thi¢u

Khoan 1a qua trinh pha huy dat da trong 1ong dat tao ra gleng hozic duong dan nham phuc
vu: Khai thac dau khi, khai thac nudc, ham ngam, khoan coc nhdi va khao sat dia chét,... Pic
biét, trong nganh cong nghiép. dau khi thi cong tac khoan dugc xem nhu 1a mot hoat dong tién
quyét bat budc can phai co dbi v6i bat ki mot dy an 16n nho nao. V& mat tai chinh, chi phi
khoan cho mét dy an dau khi binh quan s& chiém tir 50-80% trén tong chi phi & giai doan tiém
kiém tham do va 30 dén 80% trén tong chi phi phat trién mo [1].

Trong khi khoan, chét luong dung dich anh huong rat 16n dén hiéu qua cia mot giéng
khoan vi chi phi cho dung dich khoan duoc wéc tinh chiém khoang 25-40% cua toan b chi
phi cong tac khoan [2]. Bé dam bao qué trinh khoan dat hiéu qua t6t nhat, hdn hop dung dich
khoan s& dam bao mét sd chirc ning chinh nhu: (i) Giam nhiét d6 va ma sat do qua trinh pha
huy dat da gay ra [3]. Chuc ning thir hai cta dung dich khoan 1a dwa cac dat da bi pha huy
trong qua trinh khoan tao ra di 1én bé mat [3]; (ii) Lam sach day giéng, dung dich khoan s&
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dugc bom thong qua chudi can khoan va tao ra ap luc dé day cac vun dit da pha huy trong qua
trinh khoan 1én bé mat; (iii) Duy tri ap suét day giéng, giam nguy co xam nhép cua nudc hodc
khi ty nhién tir thanh hé vao giéng [3]; (iv) On dinh thanh giéng khoan, ngén khong cho mat
mét dung dich khoan nhd vao 16p sét xung quanh thanh giéng [4]; (v) H3 tro thu thap va minh
giai cac dir liéu tir mau 15i, dia vat 1y [5].

Céc loai dung dich khoan khéc nhau duoc x4c dinh dya trén chat nén bao gdbm gdc nuée,
gbc dau va dung dich dang khi [5]. Dung dich khoan dang khi dugc hiéu mun khoan dugc van
chuyén boi ap luc tir viée thoi khi tde d6 cao. Vi céc tinh chat thanh hé va dleu kién ky thuat,
cac nha thau khoan tai Viét Nam thuong vu tién st dung cac loai dung dich gbe nude va gde
dau [6]. Dung dich khoan gbc dau duoc st dung khi khoan qua cac dja ting phtre tap dé bi su
c¢b do sét trrong nd, nhiét do phire tap. Nhuoc diém cta dung dich khoan goc dau 1a nguy co
6 nhiém mai trudng va chi phi cao Vi vay, dung dich khoan gbe nuée duoc uu tién sir dung
rong rai trong nhiéu linh vuc nhu khoan dau khi, khoan khao sat dia chét, xay dung va khai
thac nude. Dung dich khoan gdc nudc duge pha ché don gian v6i thanh phan chinh 1a sét
bentonite, chi phi hop 1y va giam thiéu tac dong méi trudng.

Gan day, tai Viét Nam, nhiéu du an dugc phat trién doc theo cac ving ven bién [7], cling
nhu nudc bién dang lam tinh trang nhiém man ting cao [8] kéo theo d6 cong tac khoan va thi
cong cic cong trinh & nhitng ving nay dién ra thuong xuyén hon [9]. Tuy nhién, mot trong
nhiing thach thirc khi khoan & nhitng viing ven bién nay 13 su tac dong ctia mudi (chu yéu Ia
NaCl) 1én tinh chat cta dung dich khoan [10]. Mot s6 nghién ctru vé anh hudng ctiia mudi 1én
tinh chit cua dung dich khoan di dugc cong bd boi cac tac gia trén the gioi. Tac gia [11] da
t1en hanh céc thi nghiém trén dung dich khoan goc nude ¢ chira mudi KCI. Sy c6 mit cua
mudi KCI 1am giam d6 nhét cua dung dich khoan gbe nude. Nghién ciru chua dua ra két qua
vé d6 thai nudc cua dung dich. Nghién ctru ctia [12] chi ra rang su nhiém ban ciia mudi NaCl
lam cho dung dich bi giam d nhot va dién trd suat khoang tir 10-18%. Nghién ctru ctia [13]
da danh gia anh huong cuia mudi MgClz 18n chét lugng cuia dung dich khoan. Tac gia két ludn
rang mudi MgCly 1am suy giam céc tinh chat do nhét ciia dung dich va lam ting lwong nudc
that thoat vao thanh hé. Tai Viét Nam, cac nghién ctru vé dung dich khoan sir dung trong khao
sat dia chit, xdy dung va khai thic nudc van con it. Nghién ctru nhom tac gia [6] trinh bay bai
b4o vé danh gia tinh chat dung dich khoan ap dung cho khu vyc ¢6 ham lugng CO2 cao.
Nhom tac gia khao sat anh huong ctia khi CO, Ién tinh chat ciia dung dich trong qua trinh thi
cong tai thyc dia. Do do, viéc nghién ctru tinh chét cua dung dich khoan bentonite dudi tac
dong ctia mudi 1a rat cap thiét.

O nghién ctru ndy, anh hudng cua ham lugng bentonite, thdi gian i dung dich va ham
luong mudi NaCl Ién cac tinh chat cua dung dich khoan s& dugc danh gia. Cac mau dung dich
dugc pha tron va danh gia cac tinh chat luu bién va thai nudc ¢ diéu kién phong thi nghiém.
Thyc nghiém cho thiy, sy xuat hién cua mubi NaCl lam giam chét luong ctia dung dich
khoan bentonite. Ham lugng mudi cang cao co thé gy ra sut ' |
giam vé d6 nhot cua dung dich va gia tang luong nudce thai ra
trong sudt thoi gian thi nghiém. Tur do gitip dua ra cac giai phap
khic phuc va nang cao chat luong cta dung dich khoan bentonite
trong cac nghién ctru ké tiép.

2. Vat liéu va phwong phap thi nghiém

2.1. Vat liéu

Nuéc sir dung trong thi nghiém duoc lay tir hé thong nude &
khuon vién trudng Pai hoc Bach Khoa, Pai hoc Quéc gia thanh
phd Hb Chi Minh. Bentonite dang bot dwoc cung cip bai Phong | B
thi nghiém hién truong, Khoa Ky thuat Dia chat va Dau khi “Hinh 1. Bt bentonite.
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(Hinh 1). Muoi Sodium Chloride (NaCl) c6 khoi lugng phan tir (M = 58,44) v6i do tinh khict
> 99,5% duoc san xuat bdi cong ty Guangdong Guanghua, Trung Qudc.

2.2. Quy trinh thi nghiém

(b) Hamilton Beach (c) Model 800 Viscometer

Do ty trong

D6 day lop bun Do d¢ thai nude

(f) Filter cake (e) Ofite Filtration (d) Mud balance

Hinh 2. Quy trinh thyc hién thi nghiém.

Can dién tr Explorer Balances (Ohaus Corporation, Hoa Ky) duoc dung dé xac dinh
khoi lugng cac hoa chat sir dung. Sau d6, hdon hop ctia nude, bentonite va mudi dugce khuay
véi toe d6 quay 6000 vong/ phut trong 30 phut bang may khuay téc d6 cao (Hamilton Beach,
Hoa Ky), dugc trinh bay & Hinh 2b. Ty 1& % khéi luong cac thanh phan cua dung dich duoc
trinh bay ¢ Bang 1. Dung dich dugc t trong thoi gian 24 gid va 48 gio sau khi khudy nham
danh gi4 anh huong cua thoi gian 1 1én tinh chat dung dich khoan. Thiét bi do ¢ nhot Model
800 Viscometer (OFI Testing Equipment, Inc., Hoa Ky) (Hinh 2c) dugc dung dé xac dinh
tinh chat luu bién ctia dung dich. Can ti trong du0’c ding dé do ty trong cua dung (Hinh 2d).
Cudi cung, d6 thai nuwdc va do day 16p bun duge xac dinh bang cach tién hanh thi nghiém do
thai nude voi thiét bi OFITE Filtration (OFI Testing Equipment, Inc., Hoa Ky) (Hinh 2f).
M&i phép do duoc 13p lai hai 1an. Cac thi nghiém dugc thuc hién theo tiéu chuan cia Vién
Dau khi Hoa Ky (American Petroleum Institute - API).

Bing 1. Cong thiic pha tron dung dich theo ty 1& % khoi lugng.

N Nuére Bentonite NaCl Thoi gian W
Mau
(%) (%) (%) (gi0)
F1 99,0 1,0 0,0 0
F2 97,0 3,0 0,0 0
F3 95,0 50 0,0 0
F4 95,0 50 0,0 24
F5 95,0 50 0,0 48
F6 94,5 50 0,5 0
F7 94,0 50 1,0 0
F8 93,5 50 15 0
F9 93,0 50 2,0 0
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2.3. Xdc dinh tinh chat luu bién cia dung dich

D6 nhot cua dung dich sau khi khudy tron s& duoc do bang may do d6 nhét Model 800
Viscometer (OFI Testing Equipment, Inc., Hoa Ky) (Hinh 2c). S6 doc & 600 va 300
vong/phut duge st dung dé tinh do nhdt biéu kién (apparent viscosity - AV), d6 nhét déo
(plastic viscosity - PV) va gi¢i han chay (yield point - YP) theo cac cong thue (1), (2), va (3)
[14]. Ngoai ra con c6 thong s Iuu bién 1a d6 bén gel (gel strength - GS) duoc do tai s6 doc
GEL sau 10 gidy va 10 phat (Gel 10 gidy va Gel 10 phuat). Cac thong s luu bién di ké trén
duoc thuc hién theo tiéu chuin API.

AV = 97 (cP) (1); PV =040~ (cP) (2); YP =

(263002 600) (Pa) (3)

Trong d6 0,12 s6 doc tai 600 vong/phut; 0,,, 12 s6 doc tai 300 vong/phut.

2.4. Xac dinh do thai nuoc cua dung dich

Dung dich khoan sau khi khudy tron duoc giir trong thiét bi véi ap suit 6,89 bar trong
thoi gian 30 phat. PO thai nude 13 luong nude tach ra tir hdn hop dung dich khoan va that
thoat qua thanh giéng. Do thai nudc ciia dung dich dugc do bang thiét bi OFITE Filtration
(OFI Testing Equipment, Inc., Hoa Ky) dugc cho ¢ Hinh 2f. Lugng nudc thoat ra duge do
bang dng dong co chia do. Trong thi nghiém nay, gidy loc dugc sir dung dé do do day 16p bun
cua dung dich khoan bentonite.

3. Két qua nghién ciru va thao luin

Bang 2 trinh bay cac théng sé do duoc cia 9 mau dung dich. Mau F1, F2, F3 véi cach
phan tich gitr nguyén thoi gian 1 1a 0 gid va ting ham lugng bentonite tir 1% dén 5%. Mau F3,
F4, F5 v6i hudng thi nghiém trong viéc khong doi ham lugng bentonite 13 5% nhung thay doi
thoi gian i dung dich tir 0 gio, 24h gio, va 48 gio. Mau F3, F6, F7, F8, F9 thay d6i ham luong
NaCl tir 0%, 0,5%, 1%, 1,5%, va dén 2% trong khi ham luong bentonite giit nguyén & con s6
5%.

Bang 2. Két qua thi nghiém cua 9 mau dung dich.

Khéi Do thai o

x luwgng AV PV YP Gel 10 giay Gel ,10 nuwoéc sau I,)(‘) d?y

Miu  isng phat oy phge 9P Pun
(g/cm?) (cP) (cP) (Pa) (Ib/100ft?)  (Ib/100ft?) (ml) (mm)
F1 1,010 1,50 0,50 1,00 1,50 1,00 43,20 2,20
F2 1,020 6,50 4,00 2,50 4,00 5,50 22,80 2,40
F3 1,030 22,75 5,50 14,00 36,00 39,00 18,30 2,40
F4 1,030 26,50 7,50 19,00 38,00 39,50 17,50 1,75
F5 1,030 26,25 6,50 19,75 36,50 38,50 17,40 2,00
F6 1,030 15,00 5,50 9,50 15,00 15,00 18,30 2,50
F7 1,037 9,25 5,00 4,25 9,00 8,00 36,45 2,45
F8 1,043 5,75 2,75 3,00 4,75 4,50 44,50 2,50
F9 1,050 4,50 2,50 2,00 2,50 4,00 54,10 2,81

3.1. Anh huéng ciia Bentonite én tinh chdt dung dich

Hinh 3 thé hién anh huong cua ham luong bentonite 1én cac thong s6 d6 nhét cua dung
dich khoan. P9 nhét biéu kién (Apparent viscosity - AV) phan anh kha nang chay cua dung
dich khoan va c6 lién quan dén toc d6 khoan co hoc. AV ting giup tang kha nang van chuyén
mun khoan tir day giéng 1én bé mit cua dung dich [15]. Hinh 3a thé hién rang AV tai 5%
bentonite ting khoang 15 lan so v&i gia tri AV tai 1% bentonite (tang tir 1,50 cP dén 22,75
cP). D6 nhét déo (Plastic viscosity - PV) phan anh cudng d6 ma sat bén trong gitta cac hat ran
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v6i nhau, cac hat rin va pha long trong dung dich khoan [16]. Hinh 3b cho két qua rang khi
ham lugng bentonite duoc gia ting tir 1% dén 5% thu dugc PV véi viée ting 11 14n gia tri so
Vi gia tri tai ham luong bentonite 1% (tir 0,50 cP tdi 5,50 cP).

Gi6i han chay (YP) 1a strc can dong chay ban dau cua chét luu hodc tmg suét can thiét dé
di chuyén chat luu. Noi cach khac, YP 1a lyc hat giita cac hat keo trong dung dich khoan [17].
Hinh 3c chi ra riang khi ham luong bentonite ting tir 1% dén 5% thu dugc két qua YP ting
dang ké tir 1,00 cP t6i 17,25 P (ting dén 17,25 1an so voi gid tri tai ham lwong bentonite 1%).

Do bén gel (Gel strength - GS) thé hién cuong d6 cua luc hat gitra cac hat rin trong dung
dich khoan khi ¢ trang thai nghi [18], dung dich khoan c6 GS cao €6 khd nang gitr mun khoan
trong truong hop dung dich khoan ngung tudn hoan t6t [2]. Nhu dugc trinh bay ¢ Hinh 3d,
khi ting ham luong bentonite cho két qua GS sau 10 gidy va 10 phut tang dang ké; tir 1,50 va
1,00 Ib/100ft? tai 1% bentonite ting dén 36,00 va 39,00 Ib/100ft? tai 5% bentonite (gel 10
gidy tang 24 lan trong khi gel 10 phut ting 39 1an so véi gia tri tai ham luong bentonite 1%).
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Hinh 3. Tac dong ctia ham luong bentonite 1én tinh cht luu bién cua dung dich khoan bentonite: (a)
Do nhét biéu kién - AV; (b) Do nhét déo - PV; (c) Gi6i han chay - YP; (d) Do bén gel -GS.

Hinh 4 chi ra ring ham luong bentonite ting gitp ting bé day 16p bun. Didu nay dan dén
d6 thai nude ctia dung dich giam. Khi ty 1€ bentonite tang tir 1% 1én 5%, d6 day 16p bun tang
thém 10% (tir 2,2 mm 1én 2,4 mm). Trong khi d6, d6 thai nudc sau 30 phat giam 1én dén hon
hai 1an (tir 43,2 mL xubng con 18,3 mL). Piéu ndy co thé giai thich thong qua kha ning ngin
can nude that thoat cua 16p bun [19].
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Hinh 4. B¢ thai nude sau 30 phiat (mau do) va d6 day 16p bun (mau tim) khi ting ham lugng
bentonite.
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3.2. Anh huéng ciia thoi gian i 1én tinh chdt dung dich

Nham khao sat tac dong cua thoi gian 1, dung dich dugc pha tron va u trong thoi gian 24
gid va 48 gio. Hinh 5 chi ra rang khi thoi gian G c6 anh huong dang ké 1én tinh chit cia dung
dich khoan. Viéc ting thoi gian ¢ dan dén két qua AV, PV, YP, GS 10 gidy va GS phut ting
nhung c6 thé thiy tai thoi gian G 24 gid cho két qua cao hon so véi trudng hop khong u va
truong hop dé o 48 gid, két qua twong tu cling duoc trinh bay boi tac gia [20].
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Hinh 5. Anh hudng cua thoi gian U 1én cac thong sb cua dung dich khoan bentonite sau Oh, 24h, 48h:
(a) D6 nhét biéu kién - AV; (b) P nhét déo - PV; (¢) Gi6i han chay - YP; (d) Do bén gel - GS.

Do thai thé hién do 6n dung dich khoan théng qua lugng nudc bi that thoat va d6 day cta
16p bun gitip ngan sy that thoat ctia nude qua thanh giéng khoan [21]. Nhu duoc thé hién ¢
Hinh 8, D6 thai nudc giam tir 18,30 ml xudng 17,40 ml khi tang thoi gian a tir 0 gio dén 48
gi0. Trong khi d6, d6 day 16p bun giam khi tang thoi gian U 1€n 24 gio nhung lai tdng khi thuc
hién U trong 48 gio.
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Hinh 6. Do thai nudce sau 30 phit (mau do) va do day 1é6p bun (mau tim) cia dung dich khoan
bentonite tai cac thoi gian u khac nhau.
3.3. Anh huéng ciia muéi lén tinh chdt dung dich

Hinh 7 cho thiy d6 nhét biéu kién (a), d0 nhét déo (b), do nhét chay (c), do bén gel (d)
cua bentonite trong dung dich khoan giam khi tang lugng NaCl thém vao. Két qua co thé
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duoc giai thich nhu sau, khi lugng cta NaCl trong dung dich tang, cac ion Na* twong tac véi
khodng vat trong cac hat bentonite va giam lién két ctia phan tir nude voi cc hat sét. Két qua
1am giam kha ning hip thu nudc cua bentonite va dan dén 1am giam céc tinh chat vé do nhot
cua dung dich khoan. B9 nhét biéu kién giam bdn 1an tr 22,75 cP xuéng 4,50 cP, gidi han
chay giam tir 17,25 Pa xudng con 2 Pa.
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Hinh 7. Su thay dbi cac thong s6 luu bién tai cac ham luong NaCl khac nhau: (a) D6 nhét biéu kién
- AV; (b) D6 nhét déo - PV; (c) Gidi han chay - YP; (d) D6 bén gel - GS.

Hinh 8 thé hién khi tang ty 16 NaCl 1én tir 0% dén 2% lam cho do thai nudc ciia dung dich
tang 1én xap xi gap 3 1an so véi viéc khong thém NaCl. Nguyén nhan 1a do khi thém NaCl vao
dung dich khoan, cac ion Na* va CI" s& gy can trd cac phan tir nudc lién két véi hat sét
bentonite. Didu nay lam cho bentonite khé truong né va giam kha niang hap thu nudc [22].
Mat khac, viéc tang dd thai nudce cling s€ lam cho do day 16p bun tang 1én, tir 2,40 tai ham
luong 0% NaCl 1én dén 2,81 tai 2% NaCl (Hinh 9).
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Hinh 8. B¢ thai nude sau 30 phut (mau d6) va do day 16p bun (mau tim) tai cdc ham lugng NaCl khac

nhau.
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Hinh 9. Hinh anh 16p bun tai cdc ham lugng NaCl khac nhau.
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4. Két ludn

Céc thi nghiém da duogc thuc hién nham khéo sat anh hudng ctia ham luong bentonite,
thoi gian 0 va tac dong cua mudi NaCl 1én tinh chit cua dung dich Dua trén cac két qua ghi
nhén, mot sé két luan duge rat ra:

Khi ting ham luong bentonite tir 1% 1én 5%, tinh chét luu bién cta dung dich khoan
dugc gia tang dang ké. Dbi voi d6 thai nudce thi nguoc lai, viée tang ham luong bentonite
giam dén 2 1an trong khi d6 day cua 16p bun chi tang 1én khong dang ké. Viéc diéu chinh ham
lwong bentonite c6 thé giup giam thiéu mat mat dung dich khoan.

Thoti gian u giap lam tang chét lugng cta dung dich khoan.

Sy xuat hién cia mudi NaCl lam giam cac do nhot, do bén gel ctia dung dich khoan va
lam ting luong nudc that thoat dang ké. Viéc thém cac hoa chit nham gitp ting chét luong
cua dung dich va giam d¢ thai nudc nhu: Xanthan gum, CMC, PAC ... dugc dé xuét khi
khoan cac giéng & khu vuc bj thanh hé bi nhiém man, cac khu vuc ven bién.

Nghién ctru van con ton tai mot s6 han ché va c6 thé duoc tiép tuc phat trién:

Anh hudéng cua cac loai mubi khac nhu CaCly, MgCl,,... Ién tinh chét dung dich chua
duoc khao sat.

Trong qua trinh khoan, mot sb6 hoa phém khéc dugc thém vao dung dich khoan nhu:
Xanthan gum, CMC, PAC. Anh hudng ctia mudi 1én dung dich bentonite khi ¢6 cac phu gia
nay cling chua dugc danh gia.

Anh hudng cta yéu té nhiét d6 ciing chua duoc dé cap.

Dbong gop cua tac gia: Xay dung y tuong nghién ciru: LN.H.N.; Lua chon phuong phap
nghién ctru: LN.H.N.; Xt 1y s6 liéu: L.T.P., BD.P.H., LT.H; Phant1chmau L.T.P.,D.P.H,
L.T.H.; Ldy mau: THK., HT.T.N.,, TH.P.; Vletbanthaobalbao L.T.P,b.PH, LTH,
L.N.H.N.; Chinh stra bai bao: L.N.H.N.

Loi cam on: Tap thé tac gia xin gui 101 cdm on dén Truong Pai hoc Bach khoa - Dai hoc
quoc gia TP. HCM véi su gitip do vé thiét bi va thoi gian nghién ctru.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru ctia tap thé tac
gia, chua dugc cong bo ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day; khong co
su tranh chap loi ich trong nhom tac gia.
Tai liéu tham khao
1. Mitchell, R.F.; Miska, S.Z. Fundamentals of drilling engineering. Society of
Petroleum Engineers 2011. ISBN: 978-1-55563-207-6.
https://doi.org/10.2118/9781555632076.
2. Gamal, H.; Elkatatny, S.; Basfar, S.; Al-Majed, A. Effect of PH on rheological and
filtration properties of water-based drilling fluid based on bentonite. Sustainability
2019, 11(23), 1-13. https://doi.org/10.3390/su11236714.
3. Parate, N.B. A review article on drilling fluids, types, properties and criterion for
selection. J. Emerging Technol. Innovative Res. 2021, 8(9), 463-484.
4. Falahati, N. Nikzad falahati department of chemical engineering and university of
cambridge. 2020.
5. Caenn, R.; Darley, H.C.H.; Gray, G.R. Chapter 1 - Introduction to drilling fluids.
Composition and Properties of Drilling and Completion Fluids (Sixth Eds.), 2011, pp
1-37. https://doi.org/10.1016/b978-0-12-383858-2.00001-9.
6. Hai, N.H.; Tai, N.T.; Vinh, N.T.; Tu, TV Lua 9hon dung dich‘khoan cho cac giéng
khoan c¢6 ham lugng khi COz cao tai bé song Hong. Tap chi Dau khi 2022, 16-20.
7. Tung, N.S. Kiém soat chit ch& nhitng vin dé moi truong cua cac dy an 14n bién. Tap
chi Nghién ciru Dia Iy Nhdn van 2021, 33(2), 11-19.



Tap chi Khi twong Thity van 2023, 753, 13-22; doi:10.36335/VNJHM.2023(753).13-22 21

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Pao, N.V.; Binh, P.T.T. Panh gi4 thuc trang va tac dong ctia bién doi khi hau dén
xam nh@p man tinh Bén Tre. Tap chi Khi twong Thuy van 2019, 700, 12-22.

Danh gia thyc trang 14n bién tai Viét Nam. BO Tai nguyén va Méi truong, 2020.
Scheid, C.M.; de Carvalho, R.V.; de Oliveira, B.R.; de Oliveira Borges, R.F.;
Calcada, L.A. Evaluation of the dissolution kinetics of nacl particles in aqueous
drilling fluids viscosified with Bentonite. J. Pet. Sci. Eng. 2019, 174, 563-571.
https://doi.org/10.1016/j.petrol.2018.11.017.

Amani, M.; Al-Jubouri, M. The Effect of high pressures and high temperatures on
the properties of water based drilling fluids. Energy Sci. Technol. 2012, 4(1), 27-33.
https://doi.org/10.5539/esr.v2n1pl75.

Raheem, A.M.; Vipulanandan, C. Salt contamination and temperature impacts on the
rheological and electrical resistivity behaviors of water based drilling mud. Energy
Sources Part A 2020, 42(3), 344-364.
https://doi.org/10.1080/15567036.2019.1587080.

Sami, N.A. Effect of magnesium salt contamination on the behavior of drilling
fluids. Egypt. J. Pet. 2016, 25(4), 453-458.
https://doi.org/10.1016/j.ejpe.2015.10.011.

Zhang, L.; Wu, X.; Sun, Y.; Cali, J.; Lyu, S. Experimental study of the pomelo peel
powder as novel shale inhibitor in water-based drilling fluids. Energy Explor.
Exploit. 2020, 38(2), 569-588. https://doi.org/10.1177/0144598719882147.

Meng, X.; Zhang, Y.; Zhou, F.; Chu, P.K. Effects of carbon ash on rheological
properties of water-based drilling fluids. J. Pet. Sci. Eng. 2012, 100, 1-8.
https://doi.org/10.1016/j.petrol.2012.11.011.

Zhao, Z.; Chen, S.; Zhou, F.; Wei, Z. Gel stability of calcium bentonite suspension in
brine and its application in water-based drilling fluids. Gels 2022, 8(10).
https://doi.org/10.3390/gels8100643.

Bakhshi, M.; Mozdianfard, M.R.; Hayati-Ashtiani, M. Investigating mineralogical
and physio-chemical properties of bentonite for water-based fluids. Kufa J. Eng.
2021, 11(1), 79-89. https://doi.org/10.30572/2018/kje/110106.

Falode, O.A.; Ehinola, O.A.; Nebeife, P.C. Evaluation of local bentonitic clay as oil
well drilling fluids in Nigeria. Appl. Clay Sci. 2008, 39(1-2), 19-27.
https://doi.org/10.1016/j.clay.2007.04.011.

Rajesh K.A.; Majid A.S.S.; Ahmed Khan, M.; Abdul R.K.M. Determination of effect
bentonite and additives on drilling fluids. Int. Refereed J. Eng. Sci. 2017, 6(3), 22—
28.

Abu-Jdayil, B. Rheology of sodium and calcium bentonite-water dispersions: effect
of electrolytes and aging time. Int. J. Miner. Process 2011, 98(3-4), 208-213.
https://doi.org/10.1016/j.minpro.2011.01.001.

Blinov, P.A.; Dvoynikov, M.V. Rheological and filtration parameters of the polymer
salt drilling fluids based on Xanthan Gum. J. Eng. Appl. Sci. 2018, 13(14), 5661—
5664. https://doi.org/10.3923/jeasci.2018.5661.5664.

Anderson, R.L.; Ratcliffe, I.; Greenwell, H.C.; Williams, P.A.; Cliffe, S.; Coveney,

P.V. Clay swelling - A challenge in the oilfield. Earth Sci. Rev. 2010, 98(3-4), 201
216. https://doi.org/10.1016/j.earscirev.2009.11.003.



Tap chi Khi twong Thity van 2023, 753, 13-22; doi:10.36335/VNJHM.2023(753).13-22 22

Evaluating the effects of salinity on the properties of bentonite
drilling fluid in salt-affected areas

Le Tan Phat!, Dinh Phuoc Hau?, Ly Trung Hieu!, Tran Hoang Khuong!, Huynh Tran
To Ngal, Tran Huu Phuoc?, Le Nguyen Hai Nam'*

! Faculty of Geology & Petroleum Engineering, Ho Chi Minh City University of
Technology - Vietnam National University HCM; phat.ledaukhi@hcmut.edu.vn;
hau.dinhhaul220@hcmut.edu.vn; hieu.ly0986@hcmut.edu.vn;
khuong.trancm021002@hcmut.edu.vn; nga.huynh1009@hcmut.edu.vn;
phuoc.tranthp2304@hcmut.edu.vn; Inhnam@hcmut.edu.vn

Abstract: In geological surveys, construction projects, and water extraction, drilling fluid
plays a crucial function. Several factors affect the properties of drilling fluid, one of which
is the impact of salt when drilling in saline-affected areas. In this study, the impact of
bentonite content, curing time, and salt concentration on the properties of drilling fluid were
evaluated according to American Petroleum Institute (API). The results of the experiment
state that the bentonite concentration and curing time have a significant impact on the
rheological properties and water loss capability of the drilling fluid. The plastic viscosity
increased from 0,5 cP to 5,5 cP as the bentonite content rose from 1% to 5% by weight,
while the water loss volume decreased from 43,2 ml to 18,3 ml. In contrast, saline
contamination due to NaCl salt negatively impacted the drilling fluid's properties. The
viscosity parameters decreased significantly as the NaCl concentration increased. The
quantity of water lost approximately doubled when the concentration of NaCl increased
from 0,5% to 2% by weight, as demonstrated by the experimental results. These
experimental findings provide a starting point for further studies on the influence of other
factors on drilling fluid, improving the success of drilling operations in coastal areas
impacted by salinity.

Keywords: Drilling fluid; Salinity effect; Bentonite; Salt-affected areas.



