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Analysis of water-sensitive strata and application research of
film -forming drilling fluid in Dongbeizhai Gold Mine, Songpan County

MA Yinghui, JIA Hongfu', MA Zhigiang, ZHAO Dan
(Jinzuan Company, The 3rd Geological Brigade of Sichuan, Chengdu Sichuan 611743, China)

Abstract: To solve the problems of difficult drilling, low efficiency and frequent downhole accidents in water-sensitive
strata of gold mines, this study takes the Dongbeizhai Gold Mine in Songpan County as a case study, conducting strata
analysis and experimental research on the application of film-forming drilling fluid . Starting from rock composition,
structure, and mineral composition, the root cause of water sensitivity is analyzed, revealing the mechanisms of clay
mineral swelling, hydration dispersion, and microstructural changes. Focusing on the formulation of the film-forming
drilling fluid , laboratory and field tests were carried out to study multiple comparative experimental formulations. The
effects of different additives and the comprehensive performance of various combinations were analyzed, verifying the
superior properties of the film-forming drilling fluid . Reasonable combinations synergistically leverage the advantages
of each material, with stable rheology, excellent inhibition, and appropriate fluid loss control, meeting the demands of
complex drilling conditions and achieving the desired drilling outcomes. This research provides theoretical support and
technical solutions of drilling fluid for drilling in water-sensitive gold mine strata, contributing to improved drilling
efficiency in similar mining areas.

Key words: gold mine drilling; water-sensitive strata; film-forming drilling fluid ; rheological; inhibition; filtrative;

Dongbeizhai Gold Mine

e #m B #A: 2025-09-09; B B H#3:2025-12-10 DOI:10.12143/j.2tgc.2026.03.016

SIS WO SRR, TR, A B K RO 2 o B B B e 3 Y

E—EE  HWUE, U5 DUB, 197 LARAE R G TR B 2 R 5 TR Ll 32 A S BG4 T 2 VA BN B A B AR 14 Bk T S X

s AE = % 2605 ,727325209@qq.com

BAEIER PR, U3, DU, 1986 4728, W 9 TR, 38 28 5 R 15 TRl , 0 8 IS0 48 AR B AR o ik A5 B A, D000 480 0 Tl A6 4 X3 e A

=% 2605 ,jia510@sina.cn.

(3):130-138.

RACE LW N BIT] BHE TR, 2026, 53

MA Yinghui, JIA Hongfu, MA Zhigiang, et al. Analysis of water-sensitive strata and application research of film-forming drilling fluid

in Dongbeizhai Gold Mine, Songpan County[J]. Drilling Engineering, 2026,53(3):130-138.



SEO3ELE 3 ELWOMEAE G K SO R 3 AT B I v Y VRN T 5

AR B R AL 26 G 07 hy 141 131

0 3i

B A R B RS T BT IR 2 B E A
[ R = R R )5 DI P O e Rl 5 P S 20 o 1 Bl ey
HAERBEMNY . S5 A= TR, X A= H
FEAE 25 Bl 8 TR Rl 2 AN RIS o ) i e TR
B AR % e B K ftE )2, N AN R R R B AR
S AN DU 0 A R KCLER &4 i
FEA 0] 5 94K B3 BB E A el R VR R
ER TR E W F N AR AR
W45 2 2 b JZ HE T T 5 0S4 E b Pk VR L IC T AH XL
5 B 35 M VR BT AR BB IR R R VR A R
FLBE R0 IsF ) P 5/ S R

DI b i B 7R G 28 4 T R 2 SR A IR A T
R TP i A, R G AR K . 2023—2024
AR N KT TE AR AL IE &0 R o8 s s I TAE B
54451 m, Mo, FR AL 58 AL 24224 m, 5 44 %, 8
R 1018.58 m (&AL, Bl T X R i g fLid
Ko ARSCUAZRACTE S0 K 6], 43 B 4 0 B R it T xfE
SR SE S A R T ST 5 R O VR C T O R

ill}

FR IO O v R A R R R R R B
—EBZHE L.

1 FRIEET R
11 MR HEN

R AU FE W IR K MR 6 067 B 67 T I 0 7
ez w] AT Py B — A R 2 i R A H 5B K U M B
Z 5 — 3Lk sl K i i A 1 2 A A B
A1 R ) W B ) R PR I R X Bl O AR R R AR
W RS g b B A, B A 4.5 km, KPEFEZ 1 km,
T AR 4.5 km?'®,
1.2 B T AR O

AU BRAE A X 7 3k 3000~4000 m, X PN FE 8%
KL ZWE X P A TAE S, #5rfL
A7 1L e 3 BE W A2 A Al o IRME o B LR DL iR
FU AL 3 B 00 B BIL Y R A ol A S 4 G
L BB R B S RY Ris . Ml B
A2 %K, 8 H J2 150,122 mm, B F AR E % 5
LR 1/3~2/3, FLEH L 500 m (8 L, 18
KR~ TF &S ik~ R EE 570
TEAEA T w2 N AEE,
1.3 DI T4 50

RALFESH A 20 20 SO4E TIPSR ML T/E =

2023 4F F , il 22 58 SR IR T A 4 05 A0k B FLIR
KZ 4500 m LA o d5e A FL AL IR 800.34 m, ffi
ST B L E B, FE T 44 H il TRCRARG . DLAR
Jiti T H 3 A AR O SR BBOR AR L e R U % AL
PH AL SO R I
1.4 BNPEHE T Mk 5

(DFLEER e 2. AAamn HUREF . 5HF
BALEREYHR AR AR R AR TR vk RO R T R
S MR A BE RN RN RO U R B A R
6 R M = BN RS JBOG 5 B HOR 5 B I R i
NN

(2) A ERBURAR . Hb J2 08 3 R 2 H 45 M b 1
T BURG HE R 2R Bk B AU R T AR T A
T, BT R R A S B IR DA LT A R R
T B RE R B, Y O R R

(3) 0 R BCRAR . A6 53 b 23 Al F B0 2 72
0 B B o O DL AR BT B O R A
M) b 55 3 BT 194 T 8

(4) 0 Bl L PN 3 56 DRI X o O R AT 0 A7 A AR R
S EAHE LN A B AL, 4 0 R B PE A A AL g Ik
55 R PRI A

2 B ZHZE NIRRT R R
21 HEAMESH
211 L YRS ST

R T AR 2 o MR ZE A iR R 3 A
MRV O RE S BACR LA T X ST AT T
AT AR IR 1, UL B Y A
21.2  FLEERFRJR A 5t

(D3 Z R Z KB P8k 5 K 55
BRI TE WK A E N R ERRA T,
TE W 20 A8 P PR ROK S0 AT A R L R
A JZ U DI s i, 5] & A A e

(2) T F & 002 T ™ A B Bl i
BN, ¥ AL BE -, A )T Bl i b 2 B 5 — 2 o
Ve VA P I R 2 o ik FLBET W B A A e AR L L
AT ] AL BE R R 3 .
2.2 BIuHE sk

A2 7% ML J22 43 6 T R b R TRk ) B G E B
A B AR LR B 4 4 4 B e B AR T A IR BN IR AR
R A AR S 2 A SR DT T . R T AR, &
B MOK BN R AL ZE &0 A4 2 5y g 325 0k



132 B R TR 202645 H
x1 BOERTYRSTHER
Table 1 Analysis results of mineral composition in the core samples
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Fig.1 Representative cores of the complex strata
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Table 2 Experimental formulations of the film-forming drilling fluids
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Table 3 Test results of the film-forming drilling fluids
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Fig.2 Rock sample immersion testing with different film-forming drilling fluids

Az /b B A8 T A TE AR K 5 55 vl Pk TR R B A
FEARGE R 7 D i B AR K 645 ph SRR T R
FE5 55230 5 75 vl ik W 1 S R AR A il fiok ) AR
TV 585 Wik W i ) A REAR R, A Ay B A il ik 5
AR 5910 11 A1 125 iy Y 109 5 A A R 2 A R
SR TN (BN SE 35 g

i b, 2SS 1S By e, AT R AR
FEE T R

3.2.3 JEAIIHT
JE A 4 ) 2 Bl O A B R 2 — o ik
WA AR AN AU I R B, A BE X B R R &

A R B S W (R 5 AR ) T A R, TR A DR R
AE I L IE 8 B R ZOR A AT H R, B AR A R T AT 5
B O IR A . TARMERC D7) \2.6.7 5 7
JEARRT L WL 4

R4 BUERERARAERLE

Table 4 Cost comparison of the film-forming drilling fluids
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Table 5 Test results of the common plant glue drilling fluid
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Fig.3 Rock samples after 24 hours of soaking in the

common plant glue drilling fluid
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Fig.4 Rock sample immersion testing
with different drilling fluids
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Fig.5 Core sampling with different drilling fluids
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