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LOI NOI PAU

Noi tié'p thanh cong cua Hoi nghi khoa hoc VietGeo cac nam truce, Hoi nghi khoa hoc
toan quoc VietGeo 2023 “Dia chdt cong trinh - Dia kj thudt va Méi truong phuc vy phdt trién
bén vitng” dwrgc 16 chike tai Truong Pai hoc Khoa hoc - Dai hoc Hué (ldn thwr 2) trong cac ngay
28 va 29 thang 9 nam 2023. Hoi nghi do Truong Pai hoc Khoa hoc - Pai hoc Hué va Hgi Pia
chat céng trinh va Méi truong Viét Nam dong chi tri, cdc don vi phéi hop t6 chire la Hoi Dia
chat thuy van Viét Nam, Hoi Cong nghé Khoan - Khai thdc Viét Nam, Truong Pai hoc Mo - Dia
chat, Truong Pai hoc Bach khoa - Dai hoc Quéc gia Thanh pho”' Ho6 Chi Minh, Truong Pai hoc
Giao thong Van tai.

Ban T6 chirc Héi nghi da nhan dwoc 125 bai bao cua cac nha khoa hoc trong ca nwoc guri
den tham gia Hoi nghi. Theo két qua danh gia cua cac phan bién, Ban Khoa hoc da xem xét, lya
chon 93 bai bdo ¢é chat lwong tot dé dang trong Ky yéu Hoi nghi do Nha Xudt ban Khoa hoc va
Ky thudt xuat ban. Cdc bai bao khoa hoc trinh bay nhirng ket qua nghién ciru moi theo cac chu
dé cua Hoi nghi, bao gom:

- Dia chat cong trinh - Dia ky thudt va Dia chat thuy van,

- Ky thudt xay dung va vat liéu moi;

- Tai bién dia chdt va cong nghé quan trdic - canh bdo sém;

- Tai nguyén - Méi trwong va chuyén doi so,

- Cong nghé khoan - khai thac.

Hoi nghi khoa hoc toan quéc VietGeo 2023 lan nay khéng chi la dién dan dé cac nha khoa
hoc chia sé, thao ludn nhitng két qua nghién ciru moi vé cdac chi dé néu trén ma con la dip de
cdc t6 chike, c¢d nhdn gdp g6, trao doi, ky két hop tdc nham ndng cao hiéu qua hoat dong khoa
hoc va cong nghé trong cdc linh viec chuyén mon.

Trong qua trinh chudn bi t6 chirc Hoi nghi, Ban T 0 chire did nhan duoc sw hé tro ca vé tinh
than va vét chat cia: T ruong Pai hoc Khoa hoc - Dai hoc Hué, Hji Pia chat cong trinh va Moi
truong Viét Nam, Hoi Dia chat thuy van Viét Nam, Hoi Cong nghé Khoan - Khai thac Viét Nam,
Truong Pai hoc Mo - Dia chat, Ty ruong Pai hoc Bach khoa - Dai hoc Quéc gia Thanh phé Ho Chi
Minh, Truong Pai hoc Giao thong Van tai, Cong ty TNHH XNK Phu Thanh Phat, Cong ty TNHH
Nam Mién Trung, Trung tam Nghién ciru Bia ky thudt, Cong ty Cé phan Khoa hoc Céng nghé Bdch
khoa Thanh phé Ho Chi Minh, Céng ty TNHH Premium Silica Hué, Céng ty Cé phan tw van dia chat
CT Pa Nang, Cong ty CP Pau ti phat triéen GMC ... Ban T6 chirc Héi nghi xin giri t6i cdc t6 chirc,
cd nhén 10i cam on chén thanh vé sw ing hé, gitip do quy bau dé. Ban Té chire Hoi nghi ciing xin
chdn thanh cam on cdc nha khoa hoc dé viét bai tham gia Héi nghi, cam on cdc tinh nguyén vién va
dac biét cam on cac thanh vién Ban Khoa hoc, Ban Thu ky, nhitng nguoi da lam viéc rat nhiét tinh
Vo1 trach nhiém cao, dam bdo cho su thanh cong cua Hoi nghi.

Ban Té chirc Hoi nghi VietGeo 2023 xin chan thanh cam on Nha xudt ban Khoa hoc va Ky
thudt da givip d& xudt ban cuon Ky yéu Hoi nghi. Do thoi gian tuyén chon, bién tdp va in én han ché
nén cuon Ky yéu chdc chan khéng tranh khoi thiéu sét, chiing t6i mong dirge ban doc lwong thit.

BAN TO CHUC HQI NGHI



~ LOICAM ON CUA HIEU TRUONG
TRUONG DPAI HQC KHOA HQC - PAI HQC HUE

Nham ting cuong trao doi kinh nghiém va cdc két qua nghién ciru khoa hoc véi
nhitng nha khoa hoc trén toan quéc, Truong Dai hoc Khoa hoc - Dai hoc Hué phéi hop
véi Hoi Pia chdt cong trinh va Méi trwong Viét Nam dong t6 chire Hoi nghi Khoa hoc
todn quéc “Pia chdt cong trinh - Dia ky thudt va Méi trwong phuc vu phdt trién bén viing
- VietGeo 2023 vao ngay 28 va 29/9/2023 tai Truong Pai hoc Khoa hoc - Pai hoc Hué.

Trén cuong vi Hiéu truong cua Truong Dai hoc Khoa hoc, thay mat Ban Giam
hiéu Nha trwong, ching téi hoan nghénh va cam on cdc don vi dong t6 chire Hi nghi,
doi ngii cac nha nghién cuu, nha khoa hoc, cac nha lanh dao va cdac chuyén gia, nhitng
nguoi sé tham gia va tao nén sy thanh cong cho Hoi nghi nay. Voi nhiing dong gop quy
béau ciia quy vi, t6i ky vong va tin rang Hoi nghi Khoa hoc lan ndy sé hién thwc héa cdc
muc tiéu ma Ban Té chire di dé ra.

Toi ciing tran trong gui loi cam on dén cdc thanh vién Ban T6 chuc Hoi nghi, cac
co quan hitu quan, cdc nha khoa hoc da lam viéc rat nhiét tinh va tam huyét dé to chuc
Hoi nghi thanh cong tron ven.

Xin tran trong cam on!

HIEU TRUONG

PGS.TS VO THANH TUNG
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NGHIEN CUU NANG CAO HIEU QUA KHOAN THAM DO
O KHU VUC CAM PHA, QUANG NINH

Nguyén Tran Tuin" ", Nguyén Xuin Thao’, Lé Vin Nam', Nguyén Vin Thanh', Doin Thi Tram'
' ruong Pai hoc Mo - Dia chat
2 Hoi Cong nghé khoan - Khai thac Viét Nam
“Tac gid chiu trach nhiém: nguyentrantuanl 102@gmail.com

Tém tit

Trong cong tac khoan tham do khoang san ran, cong nghé khoan 6ng mau ludn luén thé hién
duoc nhiéu vu diém nhu gia ting ning suit khoan, nang cao ty 1& va chét luong miu 16i. Tuy
nhién, bén canh nhimg uu diém d6 thi luon ton tai nhitng kho khan khi ap dung cong nghé din
t6i can khoan hay bi ket mut vao thanh hé. Mot trong nhiing nguyén nhan chinh gy ra hién
tuong nay 1a boi hé dung dich dugce lya chon dé khoan qua cac dia tAng sét va sét than van chwa
hop 1y khién thanh 16 khoan c6 thé bi truong nd hay chay sé.

Trong pham vi bai bao, tac gia trinh bay mot s6 két qua nghién ctru vé dic diém va kho khin
khi khoan thim do ¢ khu vyc Cam Pha c6 sir dung bd 6ng mau ludn; dong thoi ciing dé xuét
cong thirc va don pha ché hé dung dich Bentonit - Gypsum c6 kha nang uc ché tét su truong nd

cua set, nang cao kha nang vén chuyén céc hat min khoan 1én mat dét, giam thiéu dang ké cac su
¢b ket can khong mong mudn mang lai.

Tir khéa: Dung dich khoan; céng nghé khoan; éng mau luén; ty 1é mdu 16i.

1. Mé dau

Hién tai cong tac khoan thim do xudng sadu ¢ Viét Nam noi chung va & ving than Quang
Ninh néi riéng dang phai d6i mat véi nhiéu thach thic boi nhidu yéu té tir khach quan dén chu
quan mang lai nhu: diéu kién dia tang dia chat phtic tap (sét truong nG, phong hoa bo roi...), thiét
bi khong dong bo, lac hau... Phuong phap khoan 6ng mau ludn duoc ap dung trong linh vyc
tham do khoang san rdn ¢ Viét Nam tir cudi thap nién 90, budc dau da thé hién dugc tinh wu viét
va cho két qua vuot trdi so voi phuong phap khoan kéo tha truyén thong (ning suat khoan > 600
m/thang-may, ty 1¢ mau > 97%). Tuy nhién, phuong phap nay dugc ap dung van con nhiéu han
ché do trinh do ky thuat chua dap Gng, cong ngh¢ khoan chwa phu hop dan dén céac cong trinh
khoan lién tiép gap nhiéu sy ¢, c6 cong trinh phai hily bo khi chwa két thiic chiéu sau.

Cau trac bo dung cu khoan 6 ong mau ludn hoan toan khac biét so v0i bo dung cu khoan kéo
tha truyen thong. Can khoan 12 loai cin phang, ta c6 the coi do chinh la 6 dng ngoai (trong cAu triic
6ng mau nong do61), do do khoang khong vanh xuyén gitta cot can khoan va thanh 16 khoan 1a
han ché khién viéc tuan hoan nudc rira gip nhiéu kho khin va su cb ket can ciing gia tang trong
qua trinh khoan néu khong ¢ bién phép k¥ thuat, cong nghé phu hop (Heinz W. F, 2000).

2. Nhirng khé khin trong thi cong khoan thim do than ¢ khu vuee CAm Pha
2.1. Khé khin vé dia chat

Dia chit khu vyc Cam Pha rat phtc tap, trong qué trinh thi cong khoan lu6n tiém an gip phai
nhitng dia tang khién thanh 16 khoan mat 6n dinh dién hinh nhu: 16 khai thac cii, phay pha dut
gay, phong hoa b roi va ddc biét 1a dia tang sét khién thanh 16 khoan dé bi bé hep hodc chay s¢,
gay kho khan cho qué trinh khoan.

Mbi nhip trAm tich déy du bao gém cudi két, cat két, bot két, sét két va sét than, than, téng
cudi ket, cat ket, bot két thuong cung, 6n dinh (dd cing theo do khoan tur cap VI-XII), tang sét
két va sét than thuong mém yéu (d9 cliing theo d6 khoan tir cap III -V).

Sét két va sét than mau xam dén xam den chiém ty 1¢ thap trong cot dia tAng. Thanh phan sét
va x€rixit chiém tir 60 + 70%, con lai 1a silic, than va vat chat than. Ngoai ra, con c6 muscovit,
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nay la can c6 mot hé dung dich khoan c6 kha nang van chuyén tot cac hat mun khoan 1én mat
dat, dong thoi e ché sy truong nd cia sét, dac bi¢t ¢ chi¢u sau 16n.

Bén canh cong nghé khoan dng mau ludn phurc tap, viéc doi hoi trinh do k¥ thuat va kinh
nghiém ctia nguoi tho khoan ciing rat quan trong. Mdi hiép khoan, doi héi nguoi tho khoan phai
¢6 nhitng quyét dinh hét stc hop 1y va dung quy trinh nhu: xac dinh chinh xac chiéu sau, du
doan dia tAng, lya chon loai dung dich khoan, diéu chinh khe hé giita dng trong va éng ngoai. .

2.3. Kho khan vé hién trang dung djich khoan dang sii dung

Hién nay, cong tac khoan thim do than & khu viuc Cam Pha dang st dung loai dung dich
khoan phé bién duoc diéu ché tir sét tuoi hodc sét bot bentonit. Nhiing loai dung dich khoan nay
thuong duoc diéu ché dya theo kinh nghi¢m cua nguoi thg khoan nén chét luong dung dich chua
dap ng duoc nhu mong mudn. Qua danh gia chat luong h¢ dung dich sét dang sur dung trong
khoan éng mAu ludn tai ving than Quang Ninh nhan thy: cac thong s6 hé dung dich sét hau het
chua phu hop, tinh chit luu bién khong dap tng duoc yéu cau cia cong nghé khoan dng mau
luon (khong gian vanh xuyén hep). Mit khac, do d6 thai nuéc 16n giy truong né manh 1am mat
6n dinh thanh 15 khoan, d6 day vo set 16n gy “bi, tac” trong qua trinh tuan hoan va thudng lam
b6 mut, gay ket ¢b nghiém trong.

3. Nghién ciru ning cao hiéu qua khoan thim do sdu & khu vuwee Cam Pha, Quang Ninh
bang bién phap dieu ché h¢ dung dich khoan Bentonit - Gypsum

Hién nay, tai vung than Quang Ninh hau hét dung céc h¢ dung dich déu khong phu hop, cac
tinh chat dung dich 'khong dat yéu cau ciia cong nghé khoan 6ng mau ludn va dia tang than vung
Quang Ninh. Qua tong két, danh gia cac h¢ dung dich da nghién ctru ap dung, tr tinh hinh thyc te
khoan 6ng mau ludn tai khu vuc Cam Ph4, Quang Ninh nhén thiy: dé 6n dinh thanh 15 khoan can
nghién ctru, diéu ché mot h¢ dung dich twong thich hon. Muyc tiéu cua h¢ dung dich nay vé co
ban phai dat dugc mot sO chi tiéu nhu sau: c6 trong luong riéng du lon dé tao ap suat thuy tinh
trong 16 khoan can bang ap suat via, ¢6 d6 thai nudc tdi thiéu nham tc ché sét truong nd, vo sét
moéng va bén chic dé gia cb thanh 18 khoan, khong ché sy xdm nhép ciia nudc vao thanh 18
khoan, d6 nhét dé diéu chinh dé phu hop véi dic tinh cong nghé khoan éng mau ludn (khe ho
hep)...

Tir myc tiéu cu thé dat ra cho hé dung dich, trén co s 1y thuyét va kinh nghiém thuc té, két
hop céc chi tiéu khi thiét ké ché do khoan éng mau ludn cho céc 16 khoan ving than Quang Ninh
(Pham Vian Nham va nnk, 2015), (Nguyén Xuan Thao va nnk, 2020), tac gia lya chon dé xuat
diéu ché hé dung dich trc ché sét Bentonit - Gypsum véi cac thong sé ky thuat nhu bang 1.

Bang 1. Yéu cau cho hé dung dich cho khoan éng mau luén khu viee Cam Phd, Quang Ninh

TT | Céc thong sb k¥ thuat Pon vi Yéu cau
1 Khdi lugng riéng g/em’ 1,1 +1,15
2 | Do nhét phéu Marsh (phéu Nga) Giay 35-45 (21-26)
3 | pH 9+10,5
4 | Nongdo Ca*"" mg/l 600 + 1200
5 | Ung luc cit tinh mG/cm® 40+50
6 | Do thai nudc cm’/30 <10
7 | Do day vo sét (K) mm <2
8 | Ham lugng cat % < 2%

Cin cr vao nhimg yéu cau trén, dung dich khoan trude khi dua vao sir dung thuc té can thiét
phai duoc diéu ché trong phong thi nghiém. Cong viéc nay phai theo trinh tu nhu sau: Lya chon
cac nguyén li¢u (Sét bentonite, CaSO4.2H,0, Lignosunphonat, Polyanionic Xenluld, NaOH,
Lignite bién tinh, Barit, Na,CO3) dat tiéu chuan (Pham Vin Nham va nnk, 2015), (Nguyén Xuan



776

HO

O

OC

Thao va nnk, 2020); tién hanh diéu che h¢ dung dich co s¢ (dung dich nén); phan tich, do cac
thong s6 dung dich cta hé dung dich nén; khao sat su thay d6i cua cac thong s6 dung dich theo

ndng do cac phu gia (hoa pham) dé lya chon ra ndng do thich hop.

Trong pham vi bai béo, tic gia phan tich 2 yéu té quan trong anh huéng dén do thai nudc va
do day vo sét da dugc thi nghiém (Pham Van Nham va nnk, 2015) va cho két qua nhu yéu cau la

nong do polyanion Xenlulo (PAC-LV) va nong d6 TANATHIN trong dung dich.
Khao sat anh huéng ctua ndng d6 PAC- LV theo cong thirc sau:

1. Bentonit: 50g/1
2. NaOH: 0,2 g/l;
3. Barit: 120 g/l
4. Gyp: 6 g/l

Bdng 2. Anh hwéng nong dp PAC dén dp thai nwée va do ddy vo sét

5.RFL: 10 g/l
6. PAC: 0; 1,2; 2,4; 3,6; 4,8 g/l
7. TANATHIN: 6 g/

Két qua trén cho thdy: O ndng do PAC 1a 0 g/l, do thai nudc cia dung dich 45 cm’®/30 phut,
d6 day vo sét day (3 mm). Khi ting ndng d6 PAC LV thi do thai nudc va chiéu day vo sét cing
giam, dén ndng d6 4.8 g/l: do thai nudc cia dung dich 1a 10 cm?/30 phut, 46 day vo sét 1a
1,5 mm. Day la muc gﬁn dat yéu cau, chon néng do PAC LV 1a 4.8 g/l cho nghién ctru tiép theo.

(4]
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Hinh 3. Anh huong nong dé PAC LV dén do thdi nwée va do day vo sét.

Khao sat anh huong cia TANATHIN dén d6 thai nude theo cong thirc:
5.RFL: 10 g/l
6. PAC: 4,8 g/l
7. TANATHIN: 6;7;8;9 g/l

1. Bentonit: 50 g/l
2. NaOH: 0,2 g/l;
3. Barit: 120 g/l

TT | Théng s6 do Don vi Két qua
1| Nong d6 PAC g/l 0 1,2 2,4 3,6 4,8
2 | Po thai nuéce, FL(B) cm3/30ph | 35 18 13,5 11,5 10
3 | Do diy vo sét, K mm 3 2 1,5 1,5 1,5
."mh lring nong 4o PAC LY den FLL (Byva K
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4. Gyp: 6 g/l
Badng 3. Anh huéng néng dé TANATHIN dén dg thdi mede cia dung dich
TT | Thong sb do Don vi Két qua
Nong d6 TANATHIN g/l 6 7 8 9
2| pg thai nudce FL om’/30° 8.4 7.6 6,5 5.8
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Anh Waring cia nong 65 TANATHIX dén 47 thil swde FL (B)
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Hinh 4. Anh hwong nong do TANATHIN dén dé thai mede cia dung dich.

Sau khi da Iva chon duoc néng do hoa phém theo phuong phap lua chon ddc lap, tién hanh
diéu ché, can chinh hé dung dich mét cach téng hop dé cho ra don pha ché mot hé dung dich véi
cac tinh chat dap ung tot nhat theo yéu cdu. Cong thirc hé dung dich Bentonit-gypsum ¢ mitc
p=1,1 g/lem’ duogc thé hién trong bang 4 va tinh chit dugc thé hién trong bang 5.

Bang 4. Céng thire hé dung dich Bentonit-gypsum khi p = 1,1 g/em’:

1. Bentonit: 50g/1 5.RFL: 10 g/l
2.NaOH: 0,2 g/l 6. PAC: 4,8 g/l

3. Barit: 120 g/l 7. TANATHIN: 9 g/l
4. Gyp: 6 g/l

Bang 5. Két qua danh gid hé dung dich Bentonit-gypsum

TT Céc tinh chat Két qua Két qua
1 Khéi lugng riéng g/em’ 1,1
2 | Do nhét phéu (Nga) Giay 21,05
3 | 86 doc V600/V300 26/18
4 | Do nhét déo PV cP 8
5 | YP Ib/100ft’ 10
6 | Gel 10 giay Ib/100ft’ 1
7 | Gel 10 phut 1b/100ft> 10
8 | pH 9 9

P, s6 ml H,SO,
9 0,02N 0,4
Py s6 ml H,SO,

10 0,02N -
11 | Nong do Ca™ mg/l 600
12 | Do thai nude (B) cm’/30° 5.8
13 | b6 day vo sét (K) mm 1,5
14 | Ham lugng cat % 0,25
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Can ctr vao két qua danh gia hé dung dich ¢ bang 5, d6i chiéu véi cac chi tidu yéu cau cho hé
dung dich nghién ctru & bang 1, nhan thay: cic tinh chat dung dich déu dat trong gidi han yéu
cau cua hé dung dich cho khoan 6ng mau ludn tai khu vuc Cam Pha, Quang Ninh. Do d6 c6 thé
chon don pha ché cho hé dung Bentonit-Gypsum nhu trén dé ap dung san xuét thir nghiém.

Khi khoan qua céac dia tang khac nhau, mot trong nhiing yéu cau quan trong cua hé dung
dich nghién ctru d6 1a co khi luong riéng du lon dé can bang ap sut via. Vi vay, tir h¢ dung
dich theo cong thurc trén, thay d6i khoi luong riéng cua dung dich bang cach thay d6i nong do
Barit dé phu hop véi timg diéu kién dia tang.

4. Két luan

Tur cac két qua nghién ctru, ta co thé rat ra mot s6 két luan sau:

- Khoan thim do sdu ¢ khu vie Cam Phd, Quang Ninh luén d6i mdt v6i nhiéu thach thirc
nhu: dia chat phirc tap, k¥ thuat - cong ngh¢ khong dong b, dung dich khoan chua hop 1y...

- Ezé giam thiéu‘ su cé trong qua trinh thi cong khoan tham do séu bang phuong phap khoan
ong mau luon thi can thiét phai cai thién chat lugng dung dich khoan so vdi cac h¢ dung dich
khoan truyén thong dang dugc su dung.

- H¢ dung dich khoan Bentonit - Gypsum dé cho cac thong s6 ky thuat dwa vao két qua thi
nghiém dat yéu cau s dung cho khoan tham do séu bang phuong phap khoan 6ng mau lu6n. Khi
st dung h¢ dung dich nay s€ giam thiéu sy co do ket can, dac biét 1a khi khoan qua cac dia tang
sét phrc tap.
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Abstract

In solid mineral drilling exploration, wireline coring technology has always demonstrated
numerous advantages such as increased drilling productivity and improved core sample quantity
and quality. However, alongside these advantages, difficulties arise when applying the
technology, leading to stuck or collapsed drill strings. One of the main causes of this
phenomenon is the inappropriate selection of drilling fluids for drilling through clay and coal
seams, resulting in swelling or slumping of the borehole walls.

In this paper, the author presents research findings on the characteristics and difficulties
encountered during drilling exploration in the Cam Pha area using wireline coring systems.
Additionally, a formula and single-phase composition of Bentonite-Gypsum drilling fluid are
proposed, which effectively inhibit clay swelling, enhance the transport of drilling cuttings to the
surface, and significantly reduce unwanted drill string sticking incidents.

Keywords: Drilling fluid, drilling technology, wireline coring, core sample ratio.
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