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Abstract: There are a large number of mudstone strata in the Wulonggou mining area of Qinghai Province, which are
characterized by high total clay content, ease to expand after absorbing water, and many micro-cracks in the strata. In the
process of drilling, problems such as hole shrinkage, collapse and insufficient core recovery are easy to occur, which
seriously affects the evaluation of the scale and economic value of the ore body. Therefore, it is of great significance to study
the drilling fluid suitable for this area. A water-based drilling fluid suitable for mudstone formation has been developed
through the orthogonal experiment. The drilling fluid formula was: 5% bentonite + 2% soda ash (Na,CO3;) + 0.05%
highly viscous polyanionic cellulose (HV = PAC) + 0.4% low viscous sodium carboxymethyl cellulose (LV — CMC) —+
2% sulfomethyl phenolic resin (SMP - 1) 4+ 2. 5% non-fluorescence anti-sloughing lubricant (FT - 342) + 0.4% MMH
(MMH) + 1% white oil. The drilling fluid had water loss of 4mL, and the expansion rate of mudstone was reduced to
3.02% in the drilling fluid, whereas it is 20. 26% in clean water. The mudstone structure remained intact after soaking in
the drilling fluid for 24h. The drilling fluid has the advantages of low filtration, strong inhibition and simple preparation
process, which can be well applied to drilling of mudstone strata in the Wulonggou area.
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Fig.1 Microscopic image of mudstone at 100 times amplification
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Fig.2 Microscopic image of mudstone at 500 times amplification
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Tablel Quantitative analysis of rock samples %

B A% RGO mka Jiia mET RRKRO ik

QH-1 48.08 15.22 23.06 8.46  3.55 1.63 0
QH-2 30.08 46.61 1.80 16.04 3.67 1.14  0.66
QH -3 34.35 34.96 22.15 5.41 1.10 2.03 0
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Table 2 Summary of orthogonal test data

% LV-CMC/ HV-PAC/ SMP-1/ R/ pH APLIER KB/  FRWKGEE/  MMARE/ i)
= % % % (g+cm™3) {8 600 300 H/mL s (mPae+s) (mPa+s) Ji/Pa &
1 0.3 0. 050 1. 00 1.03 8.2 36 22 9.4 32 18.0 14 4.1 0.29
2 0.3 0.075 1.25 1.03 8.2 43 27 8. 4 41 21.5 16 5.6 0.35
3 0.3 0. 100 1.50 1.03 8.2 49 32 8.0 44 24.5 17 7.7 0.45
4 0.4 0. 050 1.25 1.03 8.2 42 26 8.4 37 21. 0 16 5.1 0.32
5 0.4 0.075 1.50 1.03 8.2 52 32 7.2 45 26. 0 20 6.1 0.31
6 0.4 0. 100 1. 00 1.03 8.2 49 30 8.0 42 24.5 19 5.6 0.30
7 0.5 0. 050 1. 50 1.03 8.2 50 31 7.2 43 25.0 19 6.1 0.32
8 0.5 0.075 1. 00 1.03 8.2 52 32 7.6 41 26. 0 20 6.1 0.31
9 0.5 0.100 1.25 1.03 8.2 55 35 6.4 50 27.5 20 7.7 0.38
K1 21. 33 21. 33 22. 83
K2 23.83 24. 50 23. 33
K3 26.17 25. 50 25. 17 BRMERE ST
R1 4. 84 4.17 2. 34
K1 8. 60 8.33 7.67
Conomw
R 1.53 0. 86 0.33
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Table 3 Results of variance analysis Table 4 Mudstone expansion height vs time
A F R HE )5 2% 5B gk )y 243 MMH fi # )/
% mmEa ~ A MEI &5/ ) 9k 3n 4h 5k 6k 7h Sh
Sig K Sig I E K /% mm
LV -CMC 0.002 * % 0. 046 * 0G3E/K)  11.60 1.41 2.02 2.19 2.26 2.30 2.33 2.34 2.35
HV -PAC 0. 002 * % 0.125 0 0.2 12.00 0.42 0.66 0.75 0.78 0.80 0.81 0.82 0.82
SMP -1 0. 006 * % 0.125 0 0.3 11.60 0.40 0.64 0.72 0.74 0.76 0.77 0.78 0.78
o _ N e s b e e — 0.4 11.68 0.38 0.60 0.67 0.69 0.70 0.70 0.71 0.71
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Fig.3 Mudstone expansion rate vs time
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Table 5 Formula properties
wiesy X/ pH AT RS S 1 APLIE  HilE/  FWKE/  BYERE/, sibh/ s
He= (gecem™3) H ¢ R S S i /mL s (mPa * s) (mPa * s) Pa 4
HIURRNESES 1. 04 8.2 45 26 19 11 3 4 33 22.5 18 4.6 0. 256
2.3 kit #6 REWKE
I ZNP U B 50 5 A T AR 3 K fable 5 Mudstone expansion values
e M2 REE U 0B R 1 R LIS e L WL TE S s
NN L N 1 0. 20 5 0.34
25 mm, & BN 11. 62 mm . i Bk 2 B A ] 45 1k I 3k ) o, 28 ) o5
6. 3 0.31 7 0.35
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