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Research and application on the flushing fluid formula for drilling in the

complex strata of Jinchuan mining area
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Abstract: In response to the hole-inside accidents such as drill jamming and burying caused by hole shrinkage and

chipping encountered during drilling in the complex strata of Jinchuan mining area, which are characterized by strong

water sensitivity, intense fragmentation, severe water inrush, and high ground stress, requirements for the flushing fluid

have been set, including low water loss, strong inhibition, strong sealing, appropriate density, and excellent rheological

properties. Firstly, suitable flushing fluid treatment agents were selected, including the water loss reducing inhibitor

FLI-1, the sealing and anti-collapse agent FDC-1, the inhibitor LHK, and the sealing agent FG-1. Then, through

orthogonal experiments, a flushing fluid formula suitable for the complex strata of Jinchuan mining area was developed,

and the conventional performance, inhibition, sealing, and lubricity of the formulated flushing fluid were evaluated. The

results of field application tests showed that this flushing fluid formula possesses excellent rheological properties, along

with good inhibition, sealing, and lubricity. It can effectively prevent drilling accidents caused by complex strata

encountered in the mining area drilling, improve drilling efficiency, and support drilling construction in the mining area.
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Table 1 Test results of the base mud performance

o & M ZHE
T kB /s 18
B/ (grem™) 1.03
FMF L/ (mPa-s) 8.5
HPEFEEE /(mPa-s) 6
¥tk /[Pa/(mPa-s)] 0.42
JE% 2 /(mL-30 min™) 25
JePFEBE /mm 0.5
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Fig.1 Water loss reduction effect of

the different water loss agents
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Fig.2 Effects of the different water loss agents on viscosity
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Fig.3 Effects of the different blocking and anti

collapse agents on water loss
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Fig.4 Effects of the different blocking and anti

collapse agents on lubricity
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Fig.5 Influence of the different inhibitors on

rolling recovery rate of clay schist
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Table 2 Experimental results of sealing properties of

the different sealing agents

E|8y S Eage il R FLIR .
i G ey HEROGD
mi/ Bk BAK Wk BAK Bk BAK
H/mL J#/cm &/mL E/cm #/mL J#/cm
1 74 187 16 187 8 187
2 12 187 5 187 0 5.8
3 0 145 0 65 0 2.4
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Table 3 Orthogonal experimental design for

the research of flushing liquid formulas

fgziE +/ FLI-1/ FDC-1/ LHK/ FG-1/
% % % % %
1 3 1 1 1 1
2 4 2 2 3 2
3 5 3 3 5 3
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Table 4 The orthogonal experiment

table with 5 factors and 3 levels
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Table 5 Orthogonal experiment results for the

research of flushing liquid formulas

., W@t/ FLI-1/ FDC-1/ LHK/ FG-1/
Ty % % % %
1 3 1 1 1 1
2 4 2 2 1 2
3 5 3 3 1 3
4 3 2 2 3 1
5 4 3 3 3 2
6 5 1 1 3 3
7 4 3 1 5 1
8 5 1 2 5 2
9 3 2 3 5 3
10 5 2 3 1 1
11 3 3 1 1 2
12 4 1 2 1 3
13 4 1 3 3 1
14 5 2 1 3 2
15 3 3 2 3 3
16 5 2 2 5 1
17 3 3 3 5 2
18 4 1 1 5 3
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s s) s) s)] mL

1 21 12 11 0.09 7.5
2 24 13.5 13 0.04 5.6
3 37 22.5 18 0.25 4.8
4 26 15.5 14 0.11 6.2
5 38 24.5 20 0.23 5.5
6 25 14 10 0.40 7.2
7 31 20 17 0.18 6.5
8 25 14.5 12 0.21 6.6
9 22 13 12 0.08 6.0
10 30 19 15 0.27 5.0
11 25 13.5 13 0.04 5.4
12 25 14 13 0.08 6.2
13 26 15 13 0.15 5.8
14 29 17.5 13 0.35 6.6
15 26 14.5 13 0.12 5.8
16 33 21 17 0.24 5.6
17 32 20.5 17 0.21 5.3
18 27 15.5 14 0.11 6.0
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Table 6 Conventional performance results

of the flushing liquid formula

I LR /s 31
R/ (g/cm’) 1.08
FWFEE /(mPa-s) 19
PEREE/(mPa-s) 15
Yl Ji/Pa 4
Fh L /[Pa/(mPa-s)] 0.27
B AL /mL 5.4
PEPFIEE /mm 0.5
pH{E 9
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JUAg R+ 1.5 90 BRAL W) AE A X H, LR A R
UL 64
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Fig.6 The inhibition evaluation test results

MIEL 6 Ca) W] DL, B A9 X 4 1187 X 44
b2 bR T HL A PG B 2 B A o L 8 h 2R
K 2 B AR %38 55.32% . M 6(b) AT LAE i, 3
+ R A TEAN TR WA BT AT R A R A
[F] , JF r 2R 08 7K 1 ¥R B ISR AAT 25.8 %6 AR AE B i
14 PR VB R I I R VR s TR A B T 89.93% L, T4
JEBL T B AR R A R I A R
2.3.3  HIEPITEIEM
2.3.3.1  HIFEHIEM

F LR FA JCB 3% {3 W] i 56 A 120 R
B G A, T () VT A PR Y B BE M e L ik
20~40 Hi A b, BRI EE RN KT,

£7 FEMEENDERERRLER
Table 7 Experimental results of sand bed filtration with

the different flushing liquids
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Fig.7 Particle size analysis curves of the

different flushing liquid formulas
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Table 8 Lubrication performance test results of

the different flushing liquid formulas
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Fig.9 Strong water-sensitive clay minerals

from the upper section
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Table 9 Control range of performance

parameters of on site flushing fluid

PERESHL ZHH
%/ (grem?) 1.05~1.15
i Sk &R BE /s 25~35
YAMEFEE/(mPa-s) 13~25
sy J1/Pa 8~12
(W1/%40 91)/Pa 0.5~1/2~5
/K4 /mL 5~10
pH 8~9
Ve R F A 0.12~0.15
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