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SU DUNG CAC POLIMER TRONG SAN XUAT DUNG DICH KHOAN
NHAM NANG CAO HIEU QUA CONG TAC KHOAN THAM DO CAC LO
KHOAN SAU BANG CONG NGHE KHOAN ONG MAU LUON

vU VAN DO'NG, Tap doan Cong nghiép Than - Khodng san Viét Nam
NGUYEN THE VINH, TONG TRAN ANH, Truong Dai hoc M6 - Dia chat

Tém tat: Cong nghé khoan ong mdu luén la cong nghé khoan tién tién méi dwoc dwa vao
vmg dung trong khoan tham do khodng sdan ran ¢ Viét Nam. Céng nghé nay khoan nay, doi
héi phdi c6 dung dich khoan chdt lwong cao méi phdt huy dwge hiéu qua céng nghé. Trong
pham vi bai bdo, tic gia trinh bay hwéng nghién civu va két qua dat dwoc trong diéu ché
dung dlCh pollmer Hé dung dich nghién ciru da khdc phuc nhitng nhuoc diém cia dung dich
sét truyén thong, cdc polimer dwoc dwa vio dé thay thé hodc két hop véi cac héa pham dang
su dung, tqo ra dung dich sét hodc dung dich polimer co chat lwong cao hon, dép g dwoc
nhitng yéu cau ciia cong ngh¢ khoan ong mau luon. Piéu ndy thuc sw ¢O y nghia trong cong
nghé khoan béi da giam thiéu ding ké cdc hién twong phirc tap sw ¢é va gia ting toc dé co

hoc khoan.
1. Mé& dau

Cung voi sy phat trién va déi méi cac
phuong phap tim kiém thim do khoang san,
trong nhirng nim gan day, nganh khoan thim
do dia chat d3 c6 nhiing tién bo dang ké so véi
nhitng nam trude ddy. Nhiéu thiét bi hién dai da
duoc dua vao st dung. Nhiéu cong nghé khoan
tién tién duoc ap dung trong d6 c6 céng nghé
khoan 6ng mau ludn. Khoan bang cong nghé
khoan 6ng miu ludn ngay cang duogc sir dung
rong rdi, thay thé dan cong nghé khoan truyén
théng.

O Viét Nam, trong khoan thim do thuong sir
dung dung dich sét dugc gia cong voi cac hoda
phém khéac nhau. Sét thuong la loai sét ty nhién
chua qua gia cong hodc sét bentonit. Khi khoan
cac 16 khoan c6 chidu sau 16n bang cong nghé
khoan 6ng mau Iudn, cic dung dich nay thuong
khong dap tmg duoc cac yéu cau cong nghe,
khong khoan dugc voi téc do khoan cao dan téi
ning suit khoan bi han ché. Ngoai ra, ¢ khi con
dan t6i nhitng sur ¢d hodc phirc tap khi khoan.

Khéc phyc nhitng nhugc diém ciia dung dich
sét trén, cac polimer dugc dua vao dé thay thé
hodc két hop vdi cac hoa pham dang sir dung,
tao ra dung dich sét hodc dung dich polimer cé
chat luong cao hon, dap tmg duoc nhiing yéu
cau ctia cong nghé khoan dng miu ludn.
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2. Cong nghé khoan 6ng mau ludn, cic yéu t6
anh huéng téi dd 6n dinh thanh 16 khoan va cac
dang dung dich dworc sir dung trong khoan

2.1. Cong nghé khoan éng mau luon

2.1.1. Bdc diém cia cong nghé khoan éng mau
Iuon

Cong nghé khoan éng miu ludn c6 nhiing
dic diém chinh sau:

- Mau khoan nam trong bd ng trong va
duoc dua 1én khoi miat dit bang cap ma khong
phai kéo cot can khoan 1én. Piéu nay cho phép
tang thoi gian khoan thudn tiy, giam thoi gian
phu trg, tang nang suit khoan.

- Bo 6ng miu ludn 13 dng miu nong doi
hodc nong ba cho ti 1& mau khoan rit cao, c¢6 thé
dat t6i 100% ti 1¢ mau.

- Co6t can khoan duoc ndi truc tiép vOi
nhau, tao cot can phing ci trong va ngoai cot
can. Khe ho giita thanh 16 khoan va cot can
khoan nhé, lam giam d¢ cong 16 khoan trong
cac 16 khoan thang dmg va ting kha ning on
dinh huéng trong céc 16 khoan dinh huéng.

- Cho phép khoan véi toc do vong quay
cao, ap luc 16n, tang van tdc co hoc khoan.
2.1.2. Ddc tinh ky thudt cua cdc bo éng mau
luon sir dung trong khoan thim do than ¢
Quang Ninh (bang 1)



Bangl. Ddc tinh ky thudt ciia cdc bé ong mau luon

bac tinh ky thuat NQ HQ

buong kinh khoan, mm 75,7 98,4

Puong kinh mau khoan, mm 47,6 63,5
Puong ki ai ludi

g IGEIIT?%;);I ludi khoan 75.7 98,4

Chiéu dai 6ng mau,mm 3000 3000

Puong kinh ngoai ludi khoan, mm 75,3 97,5

Duong kinh trong ludi khoan, mm 47,6 63,5
Ong mau ngoai

- buong kinh ngoai, mm 73,0 92,1

- buong kinh trong, mm 60,3 77,8
Ong mau trong

- buong kinh ngoai, mm 55,6 73,0

-buong kinh trong, mm 50,0 66,7

Can khoan
- buong kinh ngoai, mm 69,9 88,9
- Buong kinh trong, mm 60,3 77,8

2.2. Cic yéu té danh hwong téi dé on dinh
thanh 16 khoan trong khoan thim do & viing
than Qudng Ninh

2.2.1. Anh hudng ciia cdc yéu té dia chat téi do
bén vitng thanh 16 khoan

Su phan bd va chuyén tiép cua cac 16p
nham thach & dia ting chtra than Quang Ninh
tuan theo quy luat chung cta qua trinh tao thanh
tram tich. Cac 16p nham thach phan b xa via
than la cac 16p cudi két, san két, cat két. Gan
cac via than 1a cac 16p bot két, vach va tru céac
via than 1a sét va sét than.

Két qua phan tich cac mau sét va sét than
dugc lay tir cac 16 khoan ¢ ving mé Quang
Ninh, ctia phong thi nghiém Cong ty Dia chat
mo, cic 10p sét va sét than c6 do 4m twr 2,4%
dén 8,97%, d6 bén phy thudc vao dia tang tung
khu mo [1]. Két qua nghién ctru cdc mau sét
két, sét than ldy tir cac 16 khoan cho thay céc
mﬁu sét déu bi nhiém ban dung dich, bd ro1, déo
va ngdm nudc; dé bién dang déo khi hdp thu
nude. Day 1a mdt trong cac nguyén nhan gay ra
cac hién tuong phurc tap trong khoan.

Céu tao cuia cac 16p da trong ving than
Quang Ninh, dic biét cac d4 hat thé nhu cat két,

san két thuong ton tai 3+4 hé khe nut nguyén
sinh. Cac khe nit nay dugc hinh thanh trong
qua trinh bién dong dia chit do tac dung co
gidn, nén ép 3 chiéu. Trong khu vuc con ton tai
cac khe ntrt kién tao. cac khe nit la duong van
dong nude dudi dat xdm nhap vao céac 16 khoan,
ddng thoi cling 13 mot trong nhitng nguyén nhin
co ban 1am mét dung dich trong 16 khoan.
Trong truong hop mat do va do mé khe nut 16n,
thanh 16 khoan cang mét On dinh, dé sap 16.

2.2.2. Anh huwéng cia cdac yéu to”;kﬁ thudt va
cong nghé toi do bén viing thanh 16 khoan

Khoan bang dng mau ludn thuong st dung
tdc do vong quay va ap luc 16n, cot can khoan
phang, khe ho giita cot can khoan va thanh 15
khoan réat nho. Tdc d6 chuyén dong va goc xodn
ctia dong chay phu thudc vao téc dd vong quay
cua bd dung cu khoan va kich thudc khe hé cua
khong gian vanh xuyén; téc do tao mun va kich
thudc, mat d6 mun khoan trong dung dich. Luc
ly tam xuat hién khi chuyen dong X0dn c6 tac
dong manh t6i sy thay d6i 4p suat thay dong luc
trong tuan hoan dung dich va van chuyén min
khoan.
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Qua trinh kéo tha by dung cu khoan anh
hudng 16n t6i trang thai thity dong luc 16 khoan.
Khi kéo, 4p suét trong 16 khoan giam, dan t6i
hién twong sdp thanh, kich thich sy xdm nhap
ciia nuéc ngam vao giéng khoan. Khi tha, ap
suat thuy lyc ting c6 thé dan toi pha huy thanh
16 khoan. Mitrc do chénh léch 4p suat khi kéo
tha phu thudc vao toc do kéo tha va khe ho
khong gian vanh xuyén gitra cot can khoan va
thanh 16 khoan. Mtic d6 chénh 1éch 4p suét cang
tang khi khe ho gitra thanh 16 khoan va cot can
khoan cang nho, tng luc cat tinh cia dung dich
trong 16 khoan cang 16m.

Két qua nghién ctru cho thiy, khi khoan
bang 6ng miu ludn véi luu lwong nude rua
40+601/ph, 4p suit trong hé théng tudn hoan
dung dich thay d6i phu thudc vao chiéu sau 15
khoan, ti trong va do nhot cua dung dich. Lo
khoan cang sau, ti trong va do nhdt cua dung
dich 16n thi ap suét trong hé tudn hoan cang 16n.
2.3. Dung djch ding trong khoan tham do
than bing éng mdu ludn é ving Quadng Ninh

Céc dang dung dich duoc dung phd bién &
vung than Quang Ninh hién nay:

- Dung dich sét gia cong bang cac loai hoa
pham khac nhau;

- Dung dich bentonit.

2.3.1. Dung dich sét gia céng bang cdc logi héa
pham khac nhau

Sét dung dé gia cong dung dich chu yéu la
sét dija phuong nhu sét Trang Bach, sét Giéng
Pay. Hoa pham dung dé gia cong hoa hoc dung
dich sét thuong 1a: CMC, NaOH, Na2COs, chit
phan tng kiém than nau. Cac hoéa phim nay c6
tac dung lam ting chat luong dung dich sét
dugc gia cdng, giit 6n dinh cia mdi truong
dung dich. Céc hoa phém duoc lra chon va ti 1€
pha ché phu thudc vao diéu kién cu thé khoan
qua. Trong mot sb trudng hop gip dia ting sap
16 manh, c6 thé sir dung thém KC1. Thuong khi
str dung sét dia phuong gia cong véi cac hoa
pham trén s& duoc dung dich co cac thong sb
Sau:

-Matdoy =1,1+ 1,2 g/lcm®

- Do nhot T =24 +27 s

- Do thai nuée B = 10 +15 cm®/30ph

- B¢ day vo bun K = 1,5mm
2.3.2. Dung dich bentonit
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Pugc gia cong tir sét co ngudn g tir Di
Linh (Lam Pdng), C6 Dinh (Thanh Héa) duoc
san xudt theo tiéu chuan API ciia My. Mot sb
trudng hop st dung sét c6 ngudn goc tir An Po.
Hoéa pham dung dé gia cong hoa hoc 1a CMC,
NaOH, Na,COs, VIIP. Dung dich san xuat
duoc c6 cac thong sb sau:

- Mat d6 y =1,03 + 1,05g/cm?®

- B9 nhét T =25s

- Bg day vé bun K =1,0mm

- Do thai nuéc B =5 + 7 cm®/30ph
2.3.3. Uu nhugc diém cua cdc loai dung dich
ding trong khoan tham do bang éng mdu luon
o vung than Qudng Ninh

Cac loai dung dich sét duoc gia cong bang
cac loai héa pham khac nhau c6 chung mot sd
vu diém sau:

- Giir dugc thanh 16 khoan nhd 16p vo sét
bam vao thanh 16 khoan, giam kha ning tham
thau cta dung dich, giit dugc cot ap sudt thuy
tinh trong 16 khoan;

- Ngin can su ling dong mun khoan ¢ day
16 khoan;

- Boi tron b dung cu khoan;

- D& pha ché tai cong trudng, gia thanh ré;

Cac loai dung dich nay ciing c6 nhiéu
nhuoc diém nhu:

- Tinh chét dung dich khong 6n dinh phu
thudc vao don pha ché, luong va loai hoa phém
dung dé gia cong;

- Céc thong sb cua dung dich dé bi thay d6i
do tac dong ctia moéi truong khoan qua.

- Khong dap tng dugc voi ché do khoan c6
tdc do vong quay 1on. Khi quay véi téc do vong
quay 16n, hién tuong tao 16p voé bun & trong cot
can khoan xuét hién, viéc léy mau qua cot can
khoan khong thé thuc hién duge ma phai kéo ca
¢t can khoan 1én khoi 16 khoan.

3. Lwra chon va sir dung polimer dé gia cong
dung dich khoan
3.1. Dac tinh chung ciia dung dich polimer

T ndm 1960 cua thé ky trude, cic chuyén
gia trong linh vuc dung dich khoan tham do da
nghién ctru va sir dung polimer nhu 1a mot chat
phu gia dung dé gia cong dung dich khoan. Pic
bi¢t la cac polimer hoa tan trong nudc nhu:
Gipan, K-4, K-9, polyacrilamit, CMC... Cac
chit polimer c¢6 nhirng dic tinh chung:



- Lam tang d¢ nhdt véi ham lugng nho, co
kha ning tao thinh mang ngin cach mong bén
virng trén bé mit thanh 16 khoan va bé mit cot
can khoan, c6 kha ning tac dung voi cic phan
tr sét va thiy phan trong moi trudong trung tinh
tao thanh cac chat méi.

So véi cac loai dung dich truyén théng nhu:
nudce ky thuat, dung dich sét, dung dich polimer
c6 tac dung uu vi¢t nhu:

- Tang do bén vitng cua thanh 16 khoan khi
c6 tac dong cua dong nudce rua;

- Tang hi€u qua boi tron, loai trr kha nang
gay ket b0 dung cu khoan trong qua trinh
khoan, khi 16 khoan phai tam ding thi cong;

- Giam t6n that thay lyc trong khoan.

Trong cong tac khoan tham do dia chét
thuong st dung dung dich cung véi polimer bi
thuy phan hodc polimer khong bi thuy phan.
Dung dich trén nén polimer khong bi thuy phan
c6 b sung thém cac hoa pham sb da, xut, nudce
kinh dung dé khoan kim cuong voi tdc d6 vong
quay 16n trong diéu kién dat d4 on dinh, it nit
né khong chira cac tang sét.

Dung dich trén nén polimer bi thiiy phan c6
bd sung thém cac chat kiém cac chét boi tron
ding dé khoan kim cuong toc doé vong quay 16n
trong cac dia tang khong 6n dinh, nirt né chira
cac lop sét.

Dung dich polimer 1am viéc bén viing trong
mdi trudng nude co do cung < 26mg/lit va tong
dd khoang hoa cua nudc trong khoang
3000mg/lit. Vi thé, trong qua trinh st dung can
bd sung thém cic héa pham co tinh chat kiém
vao dung dich dé han ché tbi da sy phéa huy cua
cac thanh phan khoang va do ctng cta nudc t6i
c4c tinh chét cua polimer.

Polimer 1a mot phan tu 16n do nhiéu don vi
hoa hoc don gian, nhd hop thanh. Tinh chit hoa
hoc co ban cua polimer thé hién & tinh da dién
phan (Polyelectronite). Day la tinh chét co ban,
khi hoa vao nudc s€ phén tan thanh cac da ion
(Polyion). Chung la céc phén tir rat 1on, co céu
tric 1dp va co nhidu nhém dé ion héa doc theo
chudi. Cac dién tich c6 thé am (anion), co thé
duong (cation) hodc khong c6 dién tich. Cac
polimer cong nghiép la cac polimer anion dugc
dung rong rai trong gia cong dung dich khoan vi
trong dung dich khoan, cac polimer anion dugc

hép thu trén bé mat hat sét va lam truong nd
chung va lam keo tu mun khoan. Nguoc lai,
polimer cation lai lam dong tu cac hat sét va
mun khoan. Bg hoa tan cua polimer phu thudc
vao do pH va nong do mudi cia moi trudng hoa
tan.

Trong qué trinh polimer hda, polimer bi
trung hoa timg phan do tac dong cua xat dé tao
ra cac nhom cacboxyl natri (COO'Na*). Khi &
trong dung dich, nhé c6 su ion hda cua céac
nhoém niay ma polimer tré nén dé hoa tan. Néu
diéu chinh d6 pH cua dung dich dén mirc kiém
hoa s& thu dugc do hoa tan 16n vi tao ra nhiéu
viing bi ion héa trén chudi polimer. Ion natri
lién két 1ong va phén tan tao ra mot 1op vo nudc
day, 16p vo nudc nay s€ lam tang do nhot cua
dung dich. Néu trung hoa bang axit s& kim him
su ion hoa va d§ nhot s€ giam. Do do, dé co do
hoa tan t6i wu d6 pH nén dugc duy tri trong
khoang 8,5 + 9.

Néu cho mubi vao dung dich s& lam cho cac
nhém COO'Na* bi oxy hoéa va lam giam do
nhét. Voi ndong 46 mudi qué cao, polimer “du
mudi” s& lam cho d0 nhét dung dich giam
manbh.

Cac mubi co cac cation hoa trj IT nhu Ca**
Mg** c6 anh huéng 16n toi tinh chit coa
Polyelectronite, lam cho polimer két tua nhanh
va do hoa tan bi giam.

3.2. Lwa chon polimer dé gia cong dung dich

Hién nay c6 nhiéu loai polimer duoc dung
dé pha ché dung dich khoan. Qua thtr nghiém va
lya chon, ving Quang Ninh da sir dung céc
polimer sau: AMC PAC R;CLAY-BORE, CR-
650, LIQUI- POL, RESI - DRILL,
SUPERMIX. Ung véi timg loai c6 cong thirc
pha ché phu hop véi diéu kién khoan qua.

Cung v6i nha cung cap 1a cong ty AMC ciia
Australian, cac k§ su ciia Cong ty Co phan Dia
chit mo da tién hanh cac thi nghiém trong
phong thi nghiém va tién hanh cac thi nghiém &
ngoai hién truong dé dua ra cac cong thirc gia
cong cho timg khu mo, phu hop véi dia tang
khoan qua.

Luong polimer st dung dé pha ché dung
dich cho mot sb ving thudc khu mé Quang
Ninh dugc trinh bay chi tiét trong bang 2.
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Bdng 2. Lwong polimer ding dé pha ché cho Im® dung dich khoan

o Ving Mao Khé Ving Hon Gai Ving Cam Pha
Loai Polimer |Pon vi -
Mao Khé | Trang Bach | Ha Lam | Ha Rang | Khe Cham Khe Tam
AMCPACR | kg 15+25 | 15+2,0 |15+2,0 | 2,0+25 | 1,5+2,5 1,5+2,5
CLAY-BORE| kg | 05+0,8 | 0,5+0,8 | 0,5+0,8 | 0,7+1,0 | 0,5+0,8 0,5+0,8
CR-650 kg | 0,5+2,0 | 0,5+2,0 |05+2,0 | 1,020 | 0,55+15 0,5+1,5
LIQUI-POL lit 0,7+1,0 0,7+1,0 0,7+1,2 | 1,0+15 | 0,7+1,2 0,7+1,2
RESI-DRILL | kg | 3,0:35 | 3,0:35 |3,0:3,5| 3,055 | 3,0+45 3,0+4,5
SUPERMIX | it 1,0+3,0 0,53 0,5+3 | 1,5+3,0 | 0,5+2,0 0,5+2,0

Khoan bang cong nghé khoan 6ng miu
ludn, st dung dung dich khong c6 polimer, &
chiéu su > 600m, cac hién tuwgng phuc tap
thuong xuyén xay ra. S6 liéu thong ké cia
Cong ty Co phan Pia chit mo trong céc nam
tr 2005 = 2008 cho thdy, 80% cac vu su cd
trong khoan tham do cua cong ty cd nguyén
nhan tu dung dich khoan. Ttr nam 2008, dung
dich polimer di dwgc cong ty st dung dé
khoan cac 16 khoan. T4t ca cac 16 khoan thim
do ¢6 chiéu sau tir 600m + 1200m déu phai st
dung dung dich polimer. Piéu nay cho phép
ting toc do vong quay tir < 400v/ph 1én tdi
700 + 800v/ph. O téc dd vong quay nay, hién
tuong tao vé bun bén trong cot can khoan
cling khong xuit hién, viéc ldy miu qua cot
can khoan dugc thuc hién binh thuong, nang
cao hiéu qua cong tac khoan.

4. Két ludn

Nghién ctu lga chon cac polimer va xay
dung cong thirc diéu ché phu hop voi diéu
kién khoan cho tirng khu vuc di giai quyét
duoc nhitng yéu cau cua cong nghé khoan dng
mau ludn trong linh vyc thim do than ¢
Quang Ninh. Nhitng két qua nghién ctru can
duoc phd bién, 4p dung rong réi hon trong
khoan tham do khoang san ran ¢ Viét Nam.
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ABSTRACT
The application of polymers to produce drilling fluids to improve the efficiency of
exploration drilling operation at deep wells using wireline drilling technology
Vu Van Dong, Vietnam National Coal - Mineral Industries Group - Vinacomin
Nguyen The Vinh, Tong Tran Anh, Hanoi University of Mining and Geology

The wireline drilling technology is a cutting-edge drilling technology utilized for solid
minerals exploration operations in Vietnam. Applying this drilling technology required drilling
fluids of high quality to promote the method’s efficicency. In the scope of the study, the author
presented a research orientation as well as achievements in the preparation of polimer solution.
This kind of solution overcame the disadvantages of traditional clay solution by adding polimer
materials to replace or combine with the extant chemicals. This had created clay or polymer
solutions of high quality, meeting the needs of wireline drilling technology. Such plays an
essential role in the drilling technology because it helped to reduce drilling problems throughout
drilling processes and improve the rate of penetration.
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