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Study on physical and chemical coordinative depressing filter loss of low density

drilling fluid for coalbed methane drilling exploration
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Abstract: According to the problem of the reservoir failure and the borehole wall instability occurred in the drilling process of the pore and
crack coal and rock gas reservoir with low pressure coefficient. a micro—analysis and the experiment study combined method was applied to
conduct the research and development on the drilling fluid system with the physical and chemical coordinative depressing filter loss per—
formances. An API water loss test was conductéd. on the drilling fluid prepared with the ultra—fine inert materials and chemical additives
and the means of the scanning electron microscopy analysis were applied to the morphology analysis on the mud cakes formed.The drilling
fluid optimized formulation with the physical and chemical coordinative depressing filter loss performances was researched and developed
with orthogonal experiment.The means of the scanning electron microscopy analysis were applied to the morphology analysis and the per—
formance evaluation on the mud cakes. API experiment and scanning electron microscopy analysis revealed that hollow glass microsphere
increased the filter loss of basic mud due to its particles forming a space structure with developed micron pores by bridging in the mud
cake. The filter loss rapidly increased from 24 mL to 50 mL with the increasing of nano-silica doses due to nano-silica forming a loose

spatial structure which had the big porosity. However the filter loss of filtrate reducers decreased from 24 mL to 10 mL by forming a
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smooth and compact mud cake. Finally

the drilling fluid formulation with ultrafine inert material was optimized by orthogonal test.The

study achievements would have important significances to reveal the interaction mechanism between the ultra fine inert material and the

clay mineral and the filtrate reducer and to the rapid drilling of the coal and rock reservoir with low pressure coefficient pore and cracks.

Key words: depressing filter loss; hollow glass microspheres; nano-silica; low pressure coefficient; pore and crack coal and rock reservoir
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o ; XC o
; SMP ( Do
N C-S 1 +5% +0. 3%Na, CO, +
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Table 1 Orthogonal factor level table of drilling fluid
A( HGM) B( XC) C( SMC-SMP)
1 1(5%) 1(0.1%) 1( 2%)
2 1( 5%) 2(0.2%) 2(3%)
3 1(5%) 3(0.3%) 3(4%)
4 SMC-SMP SEM 4 2(:10%) 1( 0. 1%) 2(3%)
Fig. 4 SEM results of mud cake of 5 2(10%) 2(0.2%) 3(4%)
drilling fluid added SMC-SMP 6 2( 10%) 3(0.3%) 1(2%)
7 3(15%) 1(0. 1%) 3(4%)
2.3 8 3(15%) 2(0.2%) 1(2%)
9 3(15%) 3(0.3%) 2(3%)
SMC. SMP 1:1 :
HGM N 2
N 3 2,
2
Table 2 Main rheological properties and filtration property of low—density drilling fluid
/s \ ! /Pa /mL /mm pH
(mPa® %) (mPa +s)
1 35.5 20.5 15 5.5 0.370 4 1.6 7.5
2 61.0 32.5 21 11.5 0. 548 10 3.6 7.5
0.93 g/cm’
? ° 5 SEM
0.80~1.04 Fig.5 SEM results of mud cakes of drilling
HGM ° fluid of optimize formulas
1.2
2 : 1 o
1 2 SMC-SMP 4 mlL.
Ja ° 1.6 mm 5b
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