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Abstract: There are many challenges in the process of geological drilling, among which the problem of leakage is
particularly prominent, especially in fractured formations, which occurs more frequently. Therefore, it is of great
practical significance to develop a drilling fluid system suitable for loose broken formation to maintain rapid drilling in
broken formation. The inert material and formula suitable for plugging in the broken formation were determined by
optimization experiments. Meanwhile, Super Absorbent Polymer (SAP) was prepared by aqueous solution
polymerization, and the water absorption ratio was more than 100 times under the condition of 0~100°C . The
non-permeable drilling fluid loss instrument was used to optimize the particle size and concentration of SAP, and 0.3%
of 4~8 mesh SAP was the best choice. Finally, the formula of the drilling fluid system for plugging the broken
formation was optimized: water+ 8% bentonite+0.1%xanthan gum-+0.6 % HV-CMC+ 2% walnut shell+1%mica
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sheet+2 % specialty fiber+0.3% SAP of 4~8 mesh. The drilling fluid system can completely plug the sand filling bed
of 10~20 mesh, the loss is 0 mL at 0.69MPa pressure, and has good rheological stability in the range of 0~60°C. The

apparent viscosity is between 25~48mPass, the dynamic shear force is 6~18 Pa, the API filtration loss is 7~11mL,

and the lubrication coefficient is 0.311. It shows a good application prospect in plugging loose broken strata.

Key words: broken formation; inert material; highly absorbent resin; loss control agent
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Fig.1 Broken stratigraphic core from Banshan mine,

Lingbao City, Henan Province, China

-
. . .
Lt e ﬁaﬁ
e,
WK R AL T HERT I

ST

FE Al P TR S e v, WK R K 2 3 T b k32
B8 Tz, 2 B WK M BT A Rk SR 5
At 3% U A4 Rt A2 BC TR B A 3 T AA R A A8 B R
HOURESE K T 28 3 Tl A R 06 A LB R A i
N\ B4 e W SO PR KT 5 | AR AR K TR i R
ARG SR A A SRR NS FE AR L K 2
W KA REAE FH LB R 2 1A

B B S Y R (AA) RN I
(AM) g 3= 25 BUbRL il BT — i 3T 8 % ik 750 2
I GCY-Xo 3 W ) H A i oK v L i ok
T 55 N B F IR P WK AR A B 20 1 o BB
S5V R TSR R DN S TR B | 2 TN M TR B — 2- TN
Tt B TR A A BRI N =3I R R LT s G A ok A8
R, ok B TR 4 — R L R B R R, A T —
T WK R K bR o AR IR K 6 06 SR A Sh I
W 6 h W A R4 ik 102~234 g/g Ml 17~23 g/
g0 BRPH £ 1250 LU M B Me TS s 1R R PP 3
VN T e T R A o R PR DL i R R | R
F, XNWI-3 22 B F) , SP-80 A 43 B , % FH & A
BIFRERAG BT — M BA R4 IK 68 i 1Y
T 3 Bl e ) o 2 T I £ R LA R Y T I T
Rk, SRR B LS

O oY 2 A P AR B U R Y 2R S Ry
e TR A R A IR A 4 R S TR &R A A
TR o AR SCHE TR MR A B 61— Fh s
IR B SE T AR PR R 3 T 5 A (R

.

—

Iy TSR R

2 WAMEEREFHERNETE

Fig.2 Schematic diagram of the mechanism of water absorbing resin in the leakage layer
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Table 1 Basic properties of base slurry
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Table 2 Results of plugging experiments with the addition

of different fibrous inert material plugging formulations
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Table 3 Results of plugging experiments with the addition

of different sheet—like inert material plugging formulations
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Table 4 Adding different content of walnut shell plugging experimental results
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Fig.3 Leakage of walnut shells and mica flakes
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Table 5 Addition of different mesh and content of SAP

leakage plugging experimental results
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Fig.9 Diagram of the experimental process of non-permeable filtration loss of base slurry*+0.3% of 4~8 mesh SAP
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Table 6 Contact angle test results
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Xof AN [ e JBE IR A% (19 SAP 14 3% T 1k BE 0 47 10 126 1
Mg u Ak :0.3% i 4~8 H SAP.

(3) 52 56 D0 36 Hh A W0 1 b 22 2 UG B VA R
Be 5 R K +8% Mg 4+ +0.1% #FE M +0.6 % HV -
CMC+2% # k5T +1% = B F +2% F5 Fh £F 4
+0.3% M 4~8 H SAP. ZHi Wik R eeg 58 &5
5 10~20 H PRSI IR , 78 0.69 MPa J£ 77 T s 2k 1t
0 mL, 7E 0~60 “C3i Bl Py B A7 R4 9 I 28 Fo e
2 WK JEE 25~48 mPass 3 ¥ /1 6~18 Pa API %k
H7~11 mL JE¥ £%00.31,
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