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BAi bdo trinh bay ket qua nghién cdu dénh gid chat Iugng ciia sét bentonit CF Dinh, dng dung trong ché tao dung
dich khoan gde nucc. Aph fuing cia mét 56 thanh phdn chinh khi pha chg dung dich khoan dén d@ nhdt, tinh hiy
bign, d@ thii nudc, phiong phap X Iy sét...d3 dige kndo st. K&t qua cho thdy chdt lugng bentonit C6 Dinh khong
ddng o€y, thank phin tuong d6} phifc tap va chua ham lugng montmoriliomite trung binh o6 khi ndng sit dung che’

130 dung dich khoan g6¢ nuéc.
Tir khéia: Dung dich khoan gét nude, betonit.

ABSTRACT
The paper presents the results of the of Co Dinh and its for water based drilfing
fluid. Infl; of the main on the , yield point/plastic wiscosity ratic, fiftratien volume, clay

Ireatmenr method .. were studied. The results showed that the guality of Co Dinh bentonite was not uniform. It had

and ined medium
drilting fluid.

Keywards: Water based drilting fluid. bentorite,

1. Gidi thigu

Bentenit #a mét loal khoang sét quy, c6 cau tric 16p,
trong dbi xbp, dd nhét cao, kha nang truong nd 1ét, o
kha nang hap thy/hap phu va trac di ion... Bentonite ¢o
thanh phen chinh 13 montmorillonite (MMT). Céng thic
don gian nhét cla MMT la Aly0,.48i0, nH,0. Tuy nhién,
trong thye t& thanh phan héa hoc clia MMT con cd sy xuét
hién clia cac nguyén 16 khac nhw Fe, Zn, Mg, Na, Ca, K....
trong d6 ty 1& ALO;:SIO; thay g8f tir 1:2 Gén 3:4. Ngoai
thanh phin chinh 12 MMT, trong bentonit can chira mot s
khodng sét khac nhuw hectorit, sapanit, beidelit, nontronit, ...
va mjt s6 khoang phi sét nhw canxit, pirit, manhetit, mot s&
muéi kim loai kiém khac va hop chét hiru cor...

Bentonit dwoc dng dung rong rai trong cdng nghiép
nhir 1am dung dich khoan (chd yéu 1 dung dich khoan coc
nhéi). chét hép phy (si¥ dung tAy mau, 1am chét hit 4m...)
hay (ng dyng trong ndng nghigp nhw lam phan bon tdng
hep. . [1). Trong dung dich khoan, bentonit ta thanh phan
chinh duge st dyng nhdm néng cao kha néng lam sach
déy gibng khoan (tang kh& nang téi bin khoan), tang tc
46 khoan va tud the clia mii khoan {do néng cao higu ng
thiy iye va bbi tron), ngan can sy mét nude khi khoan qua
cac Iop g4t dé x5p, tao nén motI6p vé sét méng va 4p Ise
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iifonite content that could be used to prepare water based

thay tinh fam giZm dén mirc téi thidu anh huwdng cla qua
trinh khoan dén cac thanh tao 16 khoan, gidm gid thanh
giéng khoan [2,3]. VAn d& nang cac cac chi tiéu kinh té - k
thuat khi thi céng cac giéng khoan gén lién véi vige hoan
thién khéng ngieng quy trinh pha ché dung dich khoan. Do
vay viée tan dung bentenit Cé Binh, mét thanh phin thé
khi khai khac quing cromit, trng dung lam dung dich khoan
$& gop phan x{r Iy chét thai, st dung higu qua ngubn tai
nguy2n clia dét nuéc.

Bai bao trinh bay két qua nghién ctu danh gid chét
lwgng cla sét bentonit Cé Binh, (rng dung trong ché tao
dung dich khoan gée niwrerc. Anh hudmg clia phurong phép
XU 1y sét va mot sé thanh phan chinh khi pha ché dung dich
khoan dén da nhét, tinh fuu bién, d6 thai nuoc. . 58 dugc
khao sat.

2. Vit ligu va phwong phép thi nghiém

Bentonit clia Cong Ty CP Khai Théc Khoang San Tan
Thanh Mung, Xa Tan Ninh, Triéu Son, Thanh Hoa, lay ti
c4c bai thai A, B, C cla qua trinh khai thac mé Cromit ch
Binh - Thanh Hoa duerc ky higu teang (ing 1a m3u A, B, C.

Phuong phap nhidu xa tia X dugc wng dung dé nghién
olu cdu tric cla sét Gian db XRD duoc ghi trén may D8




Advance Brucker (CHLR Birc), éng phét tia Cu Ka, A=
1,54084 A, g6c quét 20 thay ditir 0,5 + 40°, tdc 25.0,01%%s.
Gian @ phan tich nhiét TG/DSC ciia bentonite duge ghi
rén may Labsys TG/DSC SETARAM (Phap), nhiét do
khdo sat tir 25°C + 800°C, t6c d5 nang nhigt: 10°C/phut
trong khdng khi. Gian d& XRD va TG/DSC dirge phan tich
tai Trung tam Phan tich thi nghiém Bia chét.

Bentonit C Binh dugc phoi khd, dap, nghin nhé dén
kich thirére <2 um. Sau dé dirgc rdn déu véri Na,CO, va
nurre theo 1 1§ xéc dinh, O frong 1-3 ngdy, sau d6 thém
CMC va nurdre. D3 tién hanh digu ché cac mAu dung dich
khoan véi cac thanh phan khac nhau. Chét lvgng san
pham dugc danh gia thang qua cac théng sb d nhat Fann
V300, V8OO (s6 do twang (g v $b vong quay 300 vip va
600 vip clia nhét két Fann) va tinh toan PV, YP, YPIPV, do
thai nweére, pH...

3. Két qua nghién ciru

3.1 Danh gid chat hrong sét bentonit Cé dinh qua
gidn dé nhiéu xa tia X va phan tich nhiét TG/DSC

Thanh phan va ham leong khoang vat theo phuong
phap XRD (tinh todn dira trén Gudng chudn xéc dinh tai
Trung t3m Phén tich thi nghiém Dia chat} dwoce trinh bay
trong bang 1 va hinh 1.

Hinh 1. Gian dé XRD cuia sét bentonit Cé Djnh
thu dwgre tai bii A (méu A)

Hinh 1 cho théy trong m&u A c6 khoang Montmorillonit
tai cac dinh déc tneng & 26 = 6,94; 19,81; 35,92, didu nay
phi hop véi céc tai ligu [4]. Gian db XRD cda cac méu bai
B va C {khdng dira ra & day) ciing cho cac pic trong v,
chi khac v& curdng d0. $6 lidu trong bang 1 cho thay legng
mont ciia miu A va C cao hon so véi mau B, méu A chra
36 - 38% MMT, mau C chira 35 - 37% MMT, trong kh 46
méu B chi chita 24 - 26% MMT. Ngoai thanh phan chinh
1a MMT, trén gian dd XRD con théy xuét hién pic dac trwng
cho cac khoang khac nhw ilit, Antigorit, Clorit, Thach anh,
Felspat, Gott....

Két qua chi ra trén hink 1 va bang 1 cho thdy thanh
phén khoang vét ciia 3 mau bentenit C5 Binh twong déi
phirs tap gdm ¢6 ham fugng MMT ndm dao ddng trong
Kkhoang 24 - 38%, ngoai ra con cd mdt s6 khoang khac vén
ham lugng [&n (a antigorit 14 - 16%, clorit 4 - 6%, thach
anh 14 - 18%, gotit 10 - 16%, feldspat 3 - 5% va mét lwgng
ohd illit, tal....

Theo tac gid Chu Van Lam, Pham Hog [5], ham lugng
MMT cdia bentanit C5 dinh ndm trong khoang 35 - 44%,
nhu vy chét lwong bentonit C& Binh khang 4n dinh, bi
thay dbi theo khu vurc 1y méu, theo théi gian khai thac.

Né&u so sanh ham lugng MMT trong bentonit C5 Bink
véi cac md khdc thi nhan thdy bentonit €8 dinh cd ham
lwgng MMT frung binh. Bentonit Wyoming cé ham lugng
MMT cao nhét (chira khodng 78 - 90% MMT), ham lugng
nay 1a 20 - 25% MMT dbi vai bentonit Tuy Phong - Binh
Thuan [B].

Phuong phap phan tich nhigt TG/DSC ciing duoc sir
dyng dé& nghién clru thanh phan khoang trong sét bentonit
Cb Dinh, cdc két qua duwgc trinh bay trong bang 2.

Két qua phan tich nhiét & bang 2 hoan toan phil hgp
v&i két qua phan tich XRD,

Nhu vay, ham lwong MMT ciia bentonite C& Binh
khong I6m, day 1a san pham thu dwoc & bai thai cromit
C4 Binh nén bi 3n rat nhidu tap chéat khac, vic 1am giau
bentanite Cb Dinh gap kho khan, nén bentorite C3 Binh

Bang 1. Thanh phin khodng vt {%) ciia cac m3u nghién ciru theo phwong phép XRD

Ky Thanh phén khoang vit (~%)
4
Ly o
higu Thach | Fel-
méu Mont it | Antigorit | Clorit Gotit Tal | Khodng vét khac
anh spat
1 MAuA | 36-38 it 14-16 { 4-6 | 14-16 | 3-5 | 11-13 it Am,Hé Magn
2 M3uB | 24-26 it 14-16 | 4-6 1 16-18 { 3.5 | 10-12 | 4-6 | 5% Am,Hé, Magn
3 MiucC | 35-37 it 14-16 [ 4-6 | 16-18 | 3-5 | 14-16 it 5% Am,Magn

NGHIEN CU VA PHAT TRIEN VAT LIEU XAY DYNG >> 20



»> NGHIEN CUU KHOA HOC

Bang 2. Thanh phéin khoang vat (%) cda cac mau nghién ciru
theo phwong phap phan tich nhigt

Thanh phan khoang vat va ham hegng (%)
NO | Ky higu miu
Gotit Monmorilonit Clorit it Antigorit
1 Mau A 12 37 5 5 15
2 Mau B 10 24 5 it 15
3 MiuC 15 37 5 it 14
Bang 3. Khaa sat anh hwdng ciia ham legng CMC
(méu duoc xir iy béng phuong phap kho vei 4% Na,COy)
CMC(%) V3a0 V600 47 YP YPIPV pH B thail nwére (ml)
] 3 33 2 29 14,5 10 21
1,5 24 29 5 18 38 10 134
1,8 25 3 6 19 32 10 13 N
2 25 30 5 20 4 10 13

chwa duc (g dyng nhidu trong linh vige xic tac. Trong
linh vizc h4p phy, sét bentonite C& Binh chi yéu duge tng
dyng trang Iinh vyrc xtt Iy nwde thai. Vén thanh phan MMT
cao nhit 36-38% (xac dinh theo XRD), 37% xac dinh theo
(TG-DSC), bentonute Cd dinh bai A s& dirac Ira chon dé
ché tao dung dich khoan cho cac nghign ciru tiép theo.
3.2. Nghién ctru ché tao dung dich khoan géc nwée
3.2.1. Anh hrdmg cia ham luong tac nhan ting dé nhot
CMC 14 sdn phdm nhan tao, khi tan trong nuéc tao
dung dich nhét, dyc, hoa tan tt trong nwdc. N6 1am giam
a6 thai nwée, gidn céch khodng VB0 va V300 clia dung

dich d4t sét Tuy theo thanh ph&n khoang vat va musi, nd
bao v& tét dung dich sét khéi bi ngung két do muéi gay ra.
Vi vay CMC rét phi hop khi khoan qua d4t 34 6 muéi.

Két qua nghién ciu anb hwéng clia ham lwong tic
nhén tang dd nhdt duge trinh bay trong béng 3.

Yéu cu clia dung dich khoan thwémg duwgc danh gis
dwa theo tiéu chudn OCMA (Cil Companies Materials As-
saciation) [7]. Tiéu chuén nay do Uy ban Dung dich khoan
va Xi mang (DFCC) ciia OCMA bign soan. MGt s6 yéu chu
quan trong nhéat déi v&i bentonit sie dung trong dung dich
khoan duwe liét ka trong bang 4.

Béng 4. Cac yéu ciu ky thuat vé bentonit
s(r dung trong dung dich khoan

D6 nhot déo: PV = V600 - V300 (cF)
Ung suéit tneot: YP = V300 - PV (1b/100m?)

Théng s6 Bon v Theo OCMA
D§ nhét 12i 600 viph (V600) P 30, min
Ti sb YP/PV 6, max
06 4m % khéi legng 15 max
B thél nuéc mi 15 max
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Khi str dung 4% Na,CO; cac anion clia Na,CO; dugc
coi 1a két hop do vai cac cation cla khoang vét sét vira
duge gidi phong. DY nhat VB00 cia mau bentonit hoat hos
4% Na;CO, dat trén 30, tuy nhién cac gia tri do thai nuoc
vAn cao so véi tigéu chuln. Khi thém CMC vao thi lam gian
khoding cach V600 va V300 @ang thin dd thai nuéc gidm
dat tiéu chudn nhé hon 15ml. Khi ting ham Ikong CMC,
(ng sut tnrot tinh cé xu hwéng gidm xuéng, trong khi dé
ti 8 YP/PV déu dat gia tri <6.

Dung dich c6 rng suét truot tinh 160 $& duroc dung 1am
nrée riva khi khoan qua dét d co 4p e via thap, nhidu 16
hdng va khe nirt, khi d6 hign tigng mét nwéc riva s& bi han
ché. Didu nay la do mang lwd1 cAu tric cia dung dich cang
bén (g suét trrot tinh cang Iom) thi kha néing tirng phan
tr 86t hodc nwde tach ra khi khdi dung dich dé di vao cac
K& nurt, 15 héng khé hon va kha nang cta dung dich gity
nhitng hat chat 1dm nding & trang théi lo Ikeng 15t hon [8).

Trong thanh phan hoa pham khoan, CMC 4 thanh
phan dat tién nhét, vi vay ham legng CMC cang dang it
cang tat aé giam gi4 thanh san phdm Khi ham luong CMC
21,8%, V600 6du 230 CP, 38 thai nwdc gidm cdn <15ml.

Tir chc két qua nghién cieu trén @5 chon ndng dd CMC
1,8% cho céc nghién ciu tiép theo.

3.2.2. Anh hudng cia ham luong Na,CO,

Két qua nghién ciru anh huréng clia ham lwgng Na,CO,
duoc trinh bay trong bang 5.

D5 nhét V600 ting khi ting ham lwgng Na,CO, va
dat ewrc dai tai ham lwong 4,5%. Tiép tuc tang ham luegng
Na,CO; Ién 5% d6 nhot giam. Khi st dung NayCOj ¥

4% - 5%, d6 nhét mé: dat gia tri >30 dap (ng yéu chu cho
dung dich khoan. Diu nay ¢o thé giai thich nhw sau-

Khi sir dung Na,CO;, cac anion clia Na,CO; sé két hgp
v ¢ac cation clia khoang vat sét viva duoc gidi phéng.
Néu ham lwong Na,CO5 bé (<3%), ndng d6 céc anion clia
Na,CO; khong du dé két hop véi cac cation viva dugrc gidi
phdng cia khaang vat sét, nhung khi ham lugng Na;CO,
Ién {24%), ban than Na,CO, cling phan ly ra cation, va do
viy cation cfing s& anh hwdng dén tinh keo clia dung dich.

Tir két qua bang 5, a chon 4% Na,CO5, 1,8% CMC 1
ham leong t6i wu dbi véi phuwong phap xir ly khé.

3.2.3. Anh hudng cda phtrong phap xi Iy sét

Theo phwong phap xir Iy khd, sét dugc trén véi
Na,CO, va phun swong, G mau trong mét ngay, trén véi
CMC. Theo phwong phap x ly déo, sét dwgc trdn vai
dung dich Na,CO, rgng vira dil, & mdt ngdy, phei kha réi
dem tron voi CMC.

Két qua nghign clru anh hudng cba ty 18 nudoisét
rong bang 6.

V600 clia méu x(» Iy theo phwrang phap déo 16n hon
clra méu theo phwong phap khd, hon niva pH theo phuong
phap déo bang 9, theo phuong phap khd bang 10, chirng
16 riing Na,CO; da twong tac vé1 bentonit theo phurong
phép déo tét hon. Nhw vay, v&i cing hop phin “benton-
ite; 1,8% CMC; 4% Na,CO,” mAu ché tao theo phuong
phap déo cd chét lwgng tt hon han. Do ¢4 sw twong tac
ctia benionit vén NayCO,, mirc 49 hydrat hoé clia set tang
1&n do sie thay d&i ban chat cda ¢ac ion hép phu (Na*).

Bang 5. Khio sat ham lwgng Na,CO,
(méu duoc xir Iy bing phuong phip khé voi 1,8% CMC)

co D4 thai
Na;C0y V300 V600 PV Yp YPIPY pH nwdrc
(%)
{ml)
25 15 18 3 12 4 9 14,6
3 14 19 5 9 18 9 144
35 18 23 5 13 26 10 132
4 25 3 6 19 347 10 13,2
45 36 40 ¢ 32 8 10 13,2
5 36 3g 3 33 1 10 13
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Bang 6. Khao sat anh hurong phwony phép xd Iy (4% Na,COj, 1,8% CMC})

. Bent | Na,CO; | CMC v300 | V600 PV Yp YP/
Phwong phap H0 © (%) %) PV
N Phun
PP kho 25 4 1.8 25 31 6 18 317
swong
PP Déo 100 225 4 18 29 35 6 23 383 n

Khi hoat hoé sét béng Na,CO, theo phuong phap kha,
do khéng cb sy teong téc hoa hoc va hép phy, ciing nhu
khdng ¢4 sip tae thanh lién két ce hoc do két qua cla twong
tac nay, vi véy hoat hoa theo phuang phap kho cho chit
lwong san phdm thép hon, V&i phueng phap hoat hod
déo, Iwgng Na,CO; can thiét duge hoa tan trong lugng
nuéc dd dé dwa sét vé trang thai déo, didu nay Gam bao
cho s xdy ra phan (rng teeng téc hoa hoc va hap phy clia
Na,CO; vén sét bentonit.
4. Két luan

- Ham lugng Montmorlionit cia mé bentonit C& Binh
tir 24 + 38%, chit lrong khong 3n dinh, eon 13N nhidu tap
chét... Bentonit C& Dinh bai A véi ham Iwgng Montmoril-
lonit cao nhét dat 37 - 38% cd thé sir dung dé didu ché
dung djch khoan.

- Nghién ciru &nh huding clia ham legng NayCOzva
chét tang d6 nhot CMC nhan thdy khi didu ché theo
phuong phap xir ly khd 1am legng i wu 1a 4% Na,COyva
1,8% CMC. San phdm thu dwgc dap Gng ducc y8u cu
dbi véi dung dich khoan

- D& nghién clry dnh hwdng cia phwong phap x¢
Iy sét gén chdt lueng dung dich khoan, mau xir Iy theo
phuwong phap déo cho chét lweng tét hon./
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