ISSN 1005 -2763 FLMREFE H A5 K F2H 2025 % 2 A
CN 43 -1215/TD MINING R & D, Vol.45,No.2 Feb. 2025

h oK BE R RUE R Eh H R BV B N AR 5

NEAR, ERA, ERL, AR ES, X!
(LHAAMEMHFER—M BN,  Hl skl 730099;
2 N EREE TR 2% MR R EB R SRS E R E ALK E, W RE 610059)

HE APt H o PR T e T4 P B B LA A AR, B AWML A W E TR E 7 4% %M F 3L
HFAE &fmﬂ@};’:yﬂﬂdzﬁuMm;ﬁiéﬁé&izr%/\gF:Jr%%ﬁ%zﬂi EARR B BAR, R B KL A P SLIL IR b B U IR AR AR 8
80U XA b, EARMKA-AEIRT Bl LA, @ E AXEAL S THAEKR MRS Fo 0 A, JF 2 51K B 4845 &

R T E A )f”’%z&@i{b}%%%éﬁ%#zi%i:i/u/*%#& AR AR R R AT RS A AT R N R ML B T A LR 3

WOAARBONSHEREFHE S, RS FRER AR EERGA LN EREAN  BHALERRZHT 40X,
BERBREXF SU . EAXERAT 2% B ZH R4 FREMRABRAE T LA RIFHPEGIRA R,

KSR A R AR OB IR A R AR B R SLEBE R AR

FE 4 %S TD352 XEkARIZAD : A X EHS:1005-2763(2025)02 -0116 —07

Development and Application Effect Analysis on Nano Silicon-Based Micro-Foam Drilling Fluid
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Abstract: To address the problem of pore wall instability in the fractured formation during geological drilling at Pingpo Coal
Mine in Gansu Province, the mineral compositions, microstructures and pore characteristics of mud shale formation in coal
measure strata were comprehensively analyzed. It is found that the clay minerals are mainly composed of illite and
montmorillonite with high contents, and the degree of mineral particle cementation is low. At the same time, the large pores
and medium pores account for more than 80% of the total pores volume, which is easy to cause pore wall collapse under the
erosion of fluid medium. Nano materials and micro-foam agents with excellent performances were selected through laboratory
experiments, and a kind of nano silicon-based micro-foam drilling fluid suitable for fractured formation drilling was developed
based on the low solid content drilling fluid. The results show that the drilling fluid has a good fluidity and filtration, which can
effectively suppress the deformation of coal measure strata and the collapse of pore walls, and has strong infiltration sealing
performance and inhibition capabilities. Through the field application of the new drilling fluid in coal measure strata drilling. the
pure drilling rate of the drilling hole was increased by 40% , the core recovery rate reached 95% and the monthly efficiency was
increased by 72% , which proved that the new drilling fluid has a good wall protection and anti-collapse function in the fractured
formation of coal measure strata.
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Fig.1 X-ray diffraction pattern of rock sample
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Fig.4 Advance and retreat mercury curves of rock samples
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Fig.5 Pore accumulation curve of rock samples
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Table 2 Properties of nano silicon composite drilling fluid
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